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CHAPTER 1 INTRODUCTION 

The Little Eagle Creek Watershed in Hamilton County, Indiana has 
experienced some growth over the past decade and that growth is 
expected to continue as the Cities of Carmel and Westfield continue to 
expand.  In an effort to render more effective options regarding 
environmental and flooding concerns due to urbanization, the Hamilton 
County Drainage Board retained Christopher B. Burke Engineering, LLC 
to develop the Little Eagle Creek Master Plan.  This Master Plan can 
assist Hamilton County and the surrounding cities by identifying and 
analyzing stormwater management concerns as the watershed 
continues to develop, and provide a recommended plan to manage 
those concerns so that new stormwater problems are not created and 
existing problems can be understood and addressed. 

1.1 WATERSHED LOCATION 

The Little Eagle Creek Watershed is located in the west-central portion 
of Hamilton County as shown in Figure 1-1.  This approximately 25-
square mile watershed is one of several watersheds that drain into 

Figure 1-1:  Little Eagle Creek Watershed Location in Hamilton County 
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Eagle Creek Reservoir, a source of drinking water for the City of 
Indianapolis.  In addition to Little Eagle Creek, several other streams are 
located in this watershed.  They include:  Alva Osborn Drain, Bear Creek, 
Cove Horney Drain, EM Osborn Drain, George Cloverdale Drain, Jacob 
Shoemaker Drain, John Edwards Drain, Johnson-Gardner Drain, John 
Stewart Drain, Orris Brendell Drain, Stevens & Clark Drain, Stuart-
Rawlings Drain, SM Smith Drain, Stultz & Almond Drain, Washington 
Township Drain, and WC Clark Drain.  Little Eagle Creek drains into Eagle 
Creek approximately 3 miles downstream (southwest) of the county 
boundary. 

1.2 PURPOSE AND SCOPE 

The primary purpose of this Master Plan is to identify and analyze 
current and future stormwater management concerns for the Little 
Eagle Creek Watershed and to provide a specific plan to manage 
stormwater.  This Master Plan has been developed for long term use by 
Hamilton County and the Cities of Carmel and Westfield for assistance 
with stormwater regulatory decisions, zoning decisions, and other 
decisions relating to development in the watershed as it affects the 
open drainage system.  It is intended that this plan help guide proper 
stormwater management as development continues to occur within the 
watershed to preserve natural and beneficial functions of the natural 
drainage system, and preserve and enhance stormwater quality.   
 
The computer modeling of the Little Eagle Creek Watershed, developed 
as part of this Master Plan, can be revised in the future to understand 
impacts of changes in the watershed that might arise other than those 
covered by this Master Plan.   
 
This Master Plan includes: 

• Identification of existing conditions of wetlands, floodplains, 
stream channels, runoff volumes, and water quality in the 
watershed;  

• Identification of existing problems and potential future 
concerns associated with wetlands, erosion, floodplains, stream 
channels, runoff volumes, and water quality in the watershed;  

• Evaluation of potential solutions to identified problems;  
• Recommendation of a plan to address the problems; and  
• Implementation steps needed to carry out the 

recommendations. 

1.3 ORGANIZATION OF THIS DOCUMENT 

This report is divided into several chapters with appendices of backup 
data.  A brief summary of the contents of each chapter is presented 
below: 
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• Chapter 1:  Introduction – provides a brief background 

regarding the location of the watershed, purpose and scope of 
the Master Plan, and how it is organized. 

 
• Chapter 2:  Existing Conditions –  describes the current 

condition of the watershed and summarizes the extent and 
severity of surface water quantity and quality concerns based 
on information gathered from public input, local agency input, 
review of previous studies, data collection, and further analysis.  
This chapter also includes an examination of impacts of land use 
and its changes over time, regulations, regulated drain projects 
or maintenance activities, and general activities in the 
watershed on wetlands, floodplains, stream channel 
morphology, and stormwater runoff quality and quantity.   

 
• Chapter 3:  Future Conditions – describes anticipated future 

land uses, regulations, and the expected impacts on flooding 
and water quality. 

 
• Chapter 4:  Watershed Goals and Performance Criteria – 

describes the goals for the watershed in terms of water quality 
improvement, flood reduction or prevention, and also discusses 
the criteria used to evaluate potential solutions. 

 
• Chapter 5:  Prioritization of Problems/Concerns and Initial 

Screening of Potential Solutions – explains the process used to 
catalogue identified problems and the screening of potential 
solutions. 

 
• Chapter 6:  Detailed Evaluation of Promising Solutions – a 

detailed analysis of the most promising solutions to determine 
their suitability for potential inclusion as a Master Plan 
component. 

 
• Chapter 7:  Recommended Master Plan Components – includes 

a list and description of the recommended Master Plan 
components. 

 
• Chapter 8:  Implementation Plan – provides a summary of 

conclusions of the study and a list of actions to implement the 
recommended plan components. 

 
• Chapter 9:  References – lists information sources. 
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CHAPTER 2 EXISTING CONDITIONS 

2.1 INTRODUCTION 

Identifying effective solutions to stormwater problems depends on a 
thorough understanding of the existing conditions and concerns within 
the watershed.  The resources, problems, concerns, and impacts of land 
development within a watershed are often interrelated.  Water that 
falls on the Little Eagle Creek watershed absorbs into plants, 
evaporates, ponds, soaks into the ground, or runs off of roofs, roads, 
parking lots, driveways, and yards, and flows overland, down driveways 
and streets, through swales and storm pipes, to tributaries and then to 
Little Eagle Creek and into Boone County.  Ultimately the water flows 
into Eagle Creek Reservoir in Marion County.  The condition of the land 
within the watershed affects the quality and quantity of the water that 
travels through the watershed and also affects drinking water 
downstream. 
 
This chapter describes current conditions in the Little Eagle Creek 
watershed with descriptions of land use, wetlands, erosion, flood risk 
areas, and quality and quantity aspects of stormwater.  Regulations, 
existing studies, and projects related to the water resources in the 
watershed are also described.  This data was gathered using available 
mapping, computer modeling, water sampling and analysis, discussions 
with local officials and the public, and reviews of previous studies.   

2.2 LAND USE 

Although parts of the Little Eagle Creek Watershed have experienced 
rapid development, approximately 70% of the watershed remains 
agricultural land.  Development has been mostly of a lower intensity (or 
imperviousness) thus far.  Lower intensity development makes up 
approximately 10% of the watershed, while higher intensity 
development is less than 2% of the watershed area.  The current land 
use in the watershed is presented in Table 2-1. 
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Figure 2-1:  Aerial View of Little Eagle Creek Watershed 
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Table 2-1:  Land Use within the Little Eagle Creek Watershed 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Most of the development has occurred along John Edwards Drain as 
Westfield expands westward, and along US 32 as shown in Figure 2-2.  
Forested areas make up approximately 4% of the watershed and are 
located primarily near major streams and tributaries. 

 

Land use is important to stormwater management because it affects 
both water quality and quantity.  With the use of fertilizer and 
pesticides, agricultural runoff can be detrimental to wetlands and water 
quality.  Land development generally increases impervious areas which 
increases runoff volume and decreases the time it takes for stormwater 
to enter streams.  These both can result in increased riverine flooding.  
Water quality and general stream health can also be adversely impacted 
due to increases in nutrient, sediment, bacteria, and pathogen-loading 
from development. 

2.3 WETLANDS 

The Little Eagle Creek Watershed is located in the Central Till Plain 
Natural Region of Indiana, a region that, in pre-settlement times, was 
dominated by poorly drained, hydric soils, flatwood forests, mesic 
forests, and seasonally wet depressions.  The topography in this region 
is level to gently undulating and was heavily forested.  Wetland 
communities predominated along river valleys.   
 
A highly connected series of forested wetlands remain along the 
majority of the Little Eagle Creek floodplain and the southern portion of 
the Johnson-Gardner Drain floodplain.  However, the natural hydrology 
has been altered by the construction of extensive tile systems and 
regulated drains to quickly transport water away from agricultural 
fields.  Further alteration has occurred as the area developed and 
brought storm pipe systems and impervious surfaces. 

Land Use Area (acres) Percentage 
Open Water 26 0.2% 
Developed, Open Space 1,167 7.5% 
Developed, Low Intensity 491 3.2% 
Developed, Medium Intensity 165 1.1% 
Developed, High Intensity 54 0.3% 
Forest 604 3.9% 
Pasture 2,117 13.6% 
Crops 10,898 70.1% 
Wetlands 18 0.1% 
Total 23,913 100.00% 
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Figure 2-2:  Existing Land Use 
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With so few wetlands remaining, particularly in urban areas, it is 
important to recognize the type and quality of the existing wetland 
communities.  Traditionally, wetland areas are classified based upon the 
Cowardin Classification System (see Figure 2-3). 
 
Notable wetland areas within the watershed that were identified using 
1992 National Wetland Inventory (NWI) data, 2009 NWI Update, 2012 
aerial photography, NRCS soil maps, USGS topographic maps, and other 
available studies are shown in Figure 2-4.  No onsite wetland 
evaluations were conducted; however, detailed field work would be 
beneficial to more accurately determine the wetland community types, 
quality, and extent of the sites.   
 
Wetland Site 1 – Eight mapped, but not delineated, forested wetlands 
exist along the Little Eagle Creek floodplain in an adjacent wetland 
complex.  The connectivity of these wetlands is important to maintain 
for wildlife movement and habitat value.  These wetlands are classified 
as PFO1A, which are palustrine (pond and marsh), forested wetlands 
with brief periods of flooding during the growing season. 
 
Wetland Site 2 – One large mapped forested wetland is located along 
the southern part of the Johnson-Gardner Drain near its convergence 
with Little Eagle Creek.  These wetlands appear to be similar in 
character to the Little Eagle Creek complex and are important to the 
watershed because they filter nutrients and pollutants from the 
surrounding agricultural land before it can continue downstream.  These 
wetlands are also classified as PFO1A. 
 
Wetland Site 3 –This wetland is the largest in size in the Hamilton 
County portion of the watershed.  It is important because it filters 
nutrients and pollutants from the surrounding agricultural land before 
they enter Little Eagle Creek.  This wetland is also classified as PFO1A. 
 
Wetland Site 4 –This forested wetland is the largest of its kind located 
near the development along John Edwards Drain.  It is crucial to 
maintain this area as an oasis in a rapidly developing area.  This wetland 
is also classified as PFO1A.  
 
Wetland Site 5 –This forested wetland is the second largest wetland in 
the Hamilton County portion of the Little Eagle Creek watershed.  It 
filters agricultural runoff in the headwaters of Little Eagle Creek along 
George Cloverdale Drain. 
 
The wetland sites above are listed in order of significance to the aquatic 
health of the watershed.  Wetlands located along perennial stream 
corridors (Wetland Sites 1 and 2) are particularly important because 
they provide flood  storage and they  filter pollutants  before they enter 
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  Figure 2-3:  Cowardin Classification System 
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Figure 2-4:  Significant Wetlands 
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the stream channels.  When these wetlands are forested, they can filter 
a high pollutant load due to the huge uptake capabilities of many tree 
and shrub floodplain species.  Additionally, continuity of these 
floodplain wetlands is important for wildlife travel corridors.  Wetland 
Sites 1 and 2 have significant size and length and therefore are more 
valuable than smaller fragmented wetlands.   
 
Wetland Sites 3, 4, 5 are fairly large, forested, and are located near 
tributary streams.  Forested wetlands have multiple vegetative layers; 
tree canopy, understory trees, shrubs and vines, and herbaceous plants, 
and are generally more diverse than emergent or scrub-shrub wetlands.  
Because of this, they can provide habitat to a wider range of species.  
The greater the acreage of a wetland, the more habitat value, flood 
storage, and pollutant filtration it will provide.  This is why larger 
wetland mitigation banks are preferred by regulatory agencies over 
smaller, separate, permittee-owned wetland mitigation sites. 

2.4 GENERAL FLOOD CHARACTERISTICS 

To investigate stormwater flows in response to various frequency 
rainfalls, a hydrologic model of the watershed was developed as part of 
this study.  The model takes information about the watershed in terms 
of runoff potential, how long it takes rainfall to reach certain points in 
the watershed, and the intensity and duration of rainfall, and calculates 
expected peak flows and volumes at specified locations within the 
watershed.  Details and digital copies of the model are provided under 
separate cover titled “Little Eagle Creek Hydrologic Analysis”. 

2.4.1 Peak Flows 

Hamilton County’s Technical Stormwater Standards specifies a 
countywide maximum allowable release rate (peak discharge per acre) 
to regulate flood discharges from development.  Presently, these 
standards state that the allowable post-developed peak discharge from 
a site shall be no greater than 0.1 cfs/acre for the 0-10 year return 
interval storms and 0.3 cfs/acre for the 11-100 year return interval 
storms.  The standards allow for establishment of smaller (more 
restrictive) values if the results from site-specific studies warrant such a 
reduction.  Cities of Carmel and Westfield use the same default release 
rates. 
 
To confirm whether lower release rates would be necessary in the Little 
Eagle Creek watershed, the current unit peak flow rates were calculated 
in cfs/acre for each subwatershed using the results from a calibrated 
hydrologic model of the watershed’s existing conditions.  The unit peak 
flowrates from that model are similar to the current countywide default 
release rates of 0.1 cfs/acre and 0.3 cfs/acre.  Since, the current 

Default, countywide 
allowable release 
rates are adequate 
in the Little Eagle 
Creek Watershed 
when compared to 
unit peak flow rates 
calculated in the 
hydrologic analysis. 
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countywide default rates are adequate in controlling the impacts of 
development in the Little Eagle Creek Watershed, watershed specific 
release rates are unnecessary.  

2.4.2 Existing Floodplain Delineations 

Each of the creeks, streams, regulated drains, and other water courses 
within the watershed has some degree of flood risk.  Some of those risks 
are identified on the Federal Emergency Management Agency (FEMA) 
Flood Insurance Study (FIS) mapping and some are not.  Flood risk areas 
within the watershed have been shown on the FEMA’s Flood Insurance 
Rate Maps (FIRM) since the county joined the Flood Insurance Program 
in 1988.  Recently, the maps for the county and surrounding 
communities have been condensed into one countywide map by FEMA.   
As of the writing of this report, the latest FEMA published version of 
floodplain mapping in Hamilton County is November 19, 2014.  A 
sample of a portion of this mapping is provided in Figure 2-5. 
 

Figure 2-5:  Portion of Hamilton County FIRM Panel 115 
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Little Eagle Creek and John Edwards Drain have detailed Zone AE 
delineations (1% annual chance [100-year] floodplain delineation with 
floodway and Base Flood Elevation determinations).  Johnson-Gardner 
Drain (known as Woodruff Branch in the FIS) and Johnson-Gardner 
Drain Arm 2 have an Approximate Zone A delineation with no published 
elevations.  These studied reaches are shown in Figure 2-6.  Both Zone 
As and Zone AEs represent a 1% annual chance (100-year) floodplain 
delineation; however, since Zone A delineations are estimated without 
detailed hydraulic analyses, base flood elevations are either unknown or 
unpublished.   

2.4.3 Corrected Flood Hazard Delineations 

Since the initial delineations, more detailed topographic information has 
become available.  Some bridge structures and associated road 
approaches have been replaced.  The hydraulic models used in the 
Hamilton County FIS have not been updated to reflect these changes, so 
the published FIS mapping may not reflect accurate inundation areas.  
 
As part of this Master Plan, new hydraulic models of Little Eagle Creek 
and Johnson-Gardner Drain were created using updated topography, 
bridge data, and a new hydrologic model with revised discharges.  The 
study reaches extend from the one square mile cutoff down to the 
Boone County line and the mouth on Little Eagle Creek and Johnson-
Gardner Drain, respectively.  The length of stream studied and 
floodplain delineated was extended on Little Eagle Creek by just under a 
mile and the new detailed study of Johnson-Gardner Drain is 2.9 miles 
long.  John Edwards Drain was recently studied and was not revised for 
this Master Plan.  A description of the modeling methodology and data 
used for these calculations is provided in separate hydraulic modeling 
reports for each stream.  The revised 1% (100-year) annual chance 
floodplain along with the 0.2% (500-year) annual chance floodplain 
resulting from this updated modeling are shown in Figure 2-7, merged 
with the delineations of John Edwards Drain and Johnson-Gardner Drain 
Arm 2. 
 
A comparison of the updated flood risk areas to the current effective 
maps show that overall, the updated Johnson-Gardner Drain delineation 
is narrower than the current effective Zone A FIS mapping.  The Little 
Eagle Creek updated mapping is similar to the effective mapping with 
minor variations in width that are just as frequently wider as they 
sometimes are narrower.  The exception to this is upstream of Casey 
Road, where the updated mapping is noticeably wider than the effective 
Zone A.  The floodway is generally wider in the updated analysis, but 
some areas are removed from the floodway due to the floodway 
shifting either left or right along the stream. 
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Figure 2-6:  Effective FIS Zones (FEMA, November 19, 2014) 
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Figure 2-7: Revised Floodplain Delineations 
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The updated mapping will be submitted to IDNR for incorporation into a 
future countywide map revision as leverage studies.  This updated 
mapping can be used for regulatory or flood insurance purposes only 
after it is approved by IDNR and incorporated into the Flood Insurance 
Study maps by FEMA.  The exception to this is areas where no detailed 
study previously existed, which includes the upstream mile of Little 
Eagle Creek and all of Johnson-Gardner Drain.  Because these are 
detailed studies and the existing maps show no study or an 
Approximate Zone A, the data provided here is considered “best 
available data” and can be used by the local jurisdictions for regulatory 
purposes.  Once approved, IDNR will use the updated studies for 
Construction in a Floodway Permit evaluations as well. 

2.4.4 Flooding Concerns 

Overlaying the floodplain delineations shown in Figure 2-7 on the 2012 
aerial photography shows 65 buildings that appear to be located in or at 
the very edge of the 1% annual chance (100-year) floodplain and 13 
additional buildings that appear to be located in or at the very edge of 
the 0.2% annual chance (500-year) floodplain.  There are also 7 
buildings in the Approximate Zone A floodplain.  The locations of these 
structures are shown on Figure 2-8.  When compared to the current, 
effective mapping, there will be 28 fewer buildings in the 1% annual 
chance (100-year) floodplain and 4 more buildings in the 0.2% annual 
chance (500-year) floodplain once the maps are updated.  A summary of 
buildings in the flood hazards areas in shown in Table 2-2. 
 
Table 2-2:  Number of Buildings in Flood Hazards Areas 

Flood Hazard Area Type 
Number of Buildings in Flood Hazard Area 
Effective Mapping Corrected Mapping 

Floodway 36 24 
1% Annual Chance 57 41 

0.2% Annual Chance 9 13 
Approximate Zone A 10 7 

 
There are 77 bridges or road segments that are overtopped in various 
return periods ranging from the 50% annual chance (2-year) event to 
the 0.2% annual chance (500-year) event.  Table 2-3 summarizes the 
number of bridges and roadways that are overtopped and in which 
return period they are first overtopped.  Figure 2-9 shows the location 
that each of these road and bridge segments is overtopped. 
 
Flooding concerns are fairly evenly distributed throughout the 
watershed.  Problems are slightly more concentrated along Little Eagle 
Creek south of SR 32, along Johnson-Gardner Drain where it runs 
parallel to Joliet Road, and the upstream end of John Edwards Drain. 
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Table 2-3:  Number of Bridges and Roadways Overtopped 

Return Period Number of Bridges/Road 
Segments 

50% Annual Chance 8 
10% Annual Chance 26 
4% Annual Chance 6 
2% Annual Chance 5 
1% Annual Chance 10 

0.2% Annual Chance 19 
Approximate Zone A 3 

 

2.5 EROSION 

Natural streams are constantly adapting to changes in the supply of 
water and sediment to the channel.  Streams are often referred to as 
‘stable’ if no significant changes in the channel characteristics (cross-
sectional shape, slope, planform, etc.) are visually observable over a 
period of years.  A detailed site assessment of Little Eagle Creek was 
completed between 166th Street and State Road 32, near Eagletown, 
Indiana.  This reach was selected after an initial screening determined 
that the highest concentration of erosion problems is located here.  The 
stability of the stream was assessed on a macro- and micro-scale to 
determine the likely cause for noted instabilities in the channel. 

2.5.1 Hydrology 

The hydrology of a stream plays a significant role in the stability of a 
stream, as the hydrologic response of the watershed determines how 
much water reaches the stream, and how quickly that water passes 
through the system.  The runoff volume and flow rate are directly 
related to the erosion potential of a stream and the likelihood for 
sedimentation as well; larger runoff volumes and higher flow rates 
result in a greater amount of erosion and subsequent sedimentation. 

The Little Eagle Creek watershed is primarily used as agricultural land.  
The soils within the watershed are generally described as fair-to-
moderately draining, which increases the amount of water infiltrating 
into the ground rather than entering the stream.  A more detailed 
description of the hydrologic conditions in the Little Eagle Creek 
watershed is provided in a separate report titled “Little Eagle Creek 
Hydrologic Analysis”.  

Ordinarily treated the 
river is like the veins of 
a leaf; broadly viewed 
it is the entire leaf. 

- W. N. Davis 
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Figure 2-8:  Buildings Located in the 1% and 0.2% Annual Chance Floodplains 
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Figure 2-9:  Roads Overtopped Various Return Periods 
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The hydrologic setting of a stream is commonly discussed in terms of 
the channel forming discharge, or the flow rate that is most responsible 
for the geometry and form of a channel.  The channel forming discharge 
is often approximated as the flow rate that statistically occurs every 1.5 
to 2 years.  The 2-year flow hydrograph at the upstream end of the 
assessed reach is provided in Appendix 3. 

2.5.2 Channel Characteristics 

Little Eagle Creek is an alluvial system, meaning flow in the channel 
often has the ability to erode most, if not all, of the varying sizes of soil 
particles that constitute the channel’s bed and banks.  Alluvial streams 
by definition change in both planform (i.e. channel shape as viewed 
from above) and cross-sectional geometry based on the input of water 
and sediment.  Channels are often described in terms of their bankfull 
width, attachment to floodplain areas, and the materials forming the 
bed and banks. 

Bankfull width is plainly described as the width of the channel before 
water can spill into overbank areas.  Regional curves, or relationships 
between contributing drainage area and bankfull width, have been 
developed for “stable” streams in Indiana.  The regional curve based 
approximation and observed bankfull widths are summarized in Table 
2-4.  The observed widths at upstream and downstream ends of the 
assessed reach are comparable to the regional widths for the 
contributing drainage area.  The fact that the bankfull width is close to 
the expected value does not prove that the channel is stable, but rather 
suggests that the channel’s geometry resembles other stable channels. 

Table 2-4:  Summary of Bankfull Widths 

Description Station 
Drainage 

Area 
(mi2) 

Regional 
Bankfull 

Width A (ft) 

Observed 
Bankfull 

Width B (ft) 

Bankfull 
Depth A (ft) 

Bankfull 
Area A (ft2) 

Upstream 
Extent 0+00 8.86 27 30 2.3 83.3 

Downstream 
Extent 73+00 11.30 29 30 2.4 93.8 

A – Value determined using regional bankfull dimension curves 
B – Value determined during site assessment; approximate 

 

Flooding of floodplain areas is a natural way that streams store 
sediment and dissipate excess energy that would otherwise cause 
excessive erosion.  The erosion potential of a stream is reduced when 
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Figure 2-10:  Unvegetated Alternate Bar 

the water can spread over a floodplain, rather than being confined to a 
narrower channel.  When the flow spreads over the floodplain, the 
ability to carry sediment is decreased, leading to deposition of sediment 
in the overbank areas.  In many areas along the assessed reach, the 
floodplain areas appeared to be well-attached. 

The bed and bank materials of the channel are primarily sand and 
gravel.  The presence of non-vegetated sand and gravel bars in various 
locations along the channel proves that the channel is alluvial, and 
frequently has sufficient flow to cause erosion of the bed and bank 
materials. 

2.5.3 Indicators of Stream Instability 

The site assessment revealed signs of instability within the stream.  The 
types and locations of instabilities provide insight to the likely cause and 
extent of the erosion and sedimentation problems.  The following 
paragraphs describe the types of instabilities noted during the 
assessment. 

2.5.3.1 Unvegetated Sand / Gravel Bars 

Sand / Gravel bars 
form when upstream 
channel materials are 
eroded and deposited 
in downstream areas 
that have a lower 
capacity for sediment 
transport.  In most 
cases, sediment 
deposits occur on the 
inside of a meander 
bend, near the apex, 

as point bars.  Sediment deposits may also develop along riffles as 
alternate or mid-channel bars.  Sediment bars that are devoid of 
vegetation suggest that ongoing or frequent erosion and sedimentation 
is occurring.  Several locations along the assessed reach exhibited 
unvegetated sand / gravel bars, as shown in Figure 2-10 and Figure 
2-11. 
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2.5.3.2 Heavy Sediment Deposition 

Several locations along the channel contain extensive sediment 
deposits.  The ‘lake’ near 16932 Little Eagle Creek Avenue (Station 
28+00 on Exhibit A of Appendix 3) appears to be nearly completely filled 
with sediment.  The heavy deposition of sediment indicates significant 
erosion upstream.  Figure 2-12 shows a view of the ‘lake’. 

Figure 2-11:  Unvegetated Mid-channel Bar 

Figure 2-12:  Sediment Laden "Lake" 
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2.5.3.3 Frequent Cut-banks 

Alluvial streams sometimes develop cut-banks, or streambanks that 
have suffered a mass failure, along the outside of a meander bend.  
Several sharp 
meander bends along 
Little Eagle Creek 
have high cut-banks, 
with multiple smaller 
cut-banks at longer 
radius curves.  An 
example of such a 
cut-bank is shown in 
Figure 2-13. 

2.5.3.4 Heavy Sediment Supply from Tributaries 

An excessive supply of sediment to a stream from tributaries can create 
an imbalance between the sediment carrying capacity of the stream and 
the amount of sediment moving with the flow.  This imbalance results in 
sediment deposits near the outlet of the tributary.  This phenomenon 
was observed at the outlet of several ditches along Little Eagle Creek, 
one example is shown in Figure 2-14. 

Figure 2-14:  Sediment Deposit at Tributary Outlet 

Figure 2-13:  Cut-bank with Undermined Tree 
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2.5.3.5 Localized Scour at Bridge Abutments 

Local instabilities can exacerbate larger scale imbalances in the 
sediment supply – capacity relationship.  An abandoned bridge with 
significant scour around the piers was observed near 17428 Little Eagle 
Creek Avenue (Station 64+00 on Exhibit A in Appendix 3).  Figure 2-15 
shows the scoured area near the southeast bridge pier. 

2.5.3.6 Poor Watershed Management Practices 

Poor watershed management 
practices can have multiple 
impacts on a watershed.  Not 
only can the stream experience 
instability because of an 
increased sediment supply, but 
the watershed area can develop 
significant erosion issues that 
decrease the utility of the land.  
An example of this occurrence 
was noted in agricultural fields 
adjacent to Little Eagle Creek, as 
shown in Figure 2-16. 

 

Figure 2-15:  Scour at bridge pier 

Figure 2-16:  Unvegetated drainage swale 
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2.5.4 Stream Assessment Findings 

The segment of Little Eagle Creek that was assessed does not appear to 
suffer from widespread instability.  Several characteristics associated 
with stable streams were observed during the assessment.  Many of the 
instabilities noted in Section 2.5.3 appear to be localized issues rather 
than systemic problems that can be explained as a result of the physical 
processes occurring in the stream. 

Vegetated point and mid-channel bars were observed during the 
assessment, as shown in Figure 2-17.  The presence of vegetation on the 
sediment bars indicates that significant erosion only occurs during more 
extreme flow events.  In unstable channels, unvegetated sediment 
deposits are prevalent as the channel has an excessive erosion 
potential, or an inadequate resistance to erosion; this does not appear 
to be the case for Little Eagle Creek.  Channels that are experiencing 
significant, widespread erosion issues typically have signs of channel 
degradation, or the lowering of the channel bed elevation over time; no 
noticeable knickpoints (sharp changes in channel slope), or headcuts 
were noted during the assessment. 

The sediment supplied to the stream is equal to the amount of 
sediment that the stream is able to transport in a stable stream; 
instabilities arise as a result of an imbalance in this relationship.  Several 
areas of the channel were noted as being overly wide for the overall size 

Figure 2-17:  Vegetated mid-channel bar 
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of the stream and contributing drainage area, leading to a reduced 
sediment carrying capacity; as a result, sedimentation occurs.  Once the 
sediment is removed and the flow enters an appropriately shaped 
portion of the channel that has a higher capacity for sediment transport, 
erosion of the bed or banks occurs to reestablish the balance.  The 
erosion issues observed during the assessment were primarily 
associated with bank erosion along the outside of meander bends, 
which were often a short distance downstream of a location where the 
channel was overly widened.  Erosion is present along the outside of 
meander bends as the flow velocity is higher in this area of the channel. 

2.5.5 Identification of Problem Areas 

Though the problems identified in the channel appear to be localized 
problems and not indicators of system-wide issues, several locations 
would benefit from human intervention.  Problem areas are 
summarized in Table 2-5, Figure 2-18, and Figure 2-19. 

Table 2-5:  Summary of Erosion Problem Areas 
Problem Description Location 

Eroded drainage swales in watershed Station 2+00 
Mass bank failure at meander bend Station 17+00 
Bank erosion along channel Station 24+00 
Sedimentation in 'lake' Station 28+00 
Severely eroded bank near private drive Station 35+00 
Severely eroded bank near roadway Station 38+00 
Bank failure w/ drainage tile outlet Station 51+00 
Mass bank failure near private drive Station 56+00 
Sedimentation at tributary outlet Station 58+00 
Abandoned railroad bridge w/ evident scour Station 64+00 
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Figure 2-18:  Erosion Problems between 166th St. and SR 32 
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Figure 2-19:  Erosion Problem Area Locations 
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2.6 STORMWATER QUALITY 

In 1999, the US Environmental Protection Agency (US EPA) issued 
regulations related to the National Pollutant Discharge Elimination 
System (NPDES) Storm Water Phase II program for discharges from 
small Municipal Separate Storm Sewer Systems (MS4s) in “urbanized 
areas” serving populations of less than 100,000, and stormwater 
discharges from construction activities that disturb more than 1 acre of 
land.  These regulations are referred to as the NPDES Phase II Storm 
Water Program. 
 
The Indiana Department of Environmental Management (IDEM) is 
responsible for the development and oversight of the NPDES Phase II 
Program in Indiana.  The IDEM initiated the adoption of the Phase II 
Rules that were ultimately codified as 327 IAC 15-13 (Rule 13).  Rule 13 
requires designated MS4 entities to apply for permit coverage by 
submitting a Notice of Intent (NOI) and developing Storm Water Quality 
Master Plans (SWQMPs) through a phased submittal process.  The 
SWQMP is the foundation of an MS4 entity’s Stormwater Program.  The 
IDEM’s phased submittal requirements for the SWQMP include the 
following three components: 
 

Part A: Initial Application 
Part B: Baseline Characterizations Report 
Part C: Program Implementation Plan 

 
Part B of the SWQMP required communities to conduct an initial 
investigation of water quality within their communities.  At a minimum, 
Part B submittals were required to include the following information: 
 
• An investigation and assessment of the impacts of existing land 

uses on stormwater runoff within the MS4 Area,  
• An identification of sensitive areas within the MS4 Area, 
• A review of known existing and available water quality 

monitoring data for the MS4 Area, 
• An identification and assessment of structural and non-

structural Best Management Practices (BMPs) within the MS4 
Area, and 

• An identification of priority areas for the implementation of 
BMPs.  

 
As stated in Rule 13, “Ongoing data collection related to the SWQMP 
Part B: Baseline Characterization Report must be submitted to the 
Indiana Department of Environmental Management (IDEM) with the 
corresponding Annual Report.”  Rule 13 is not prescriptive in terms of 
how MS4s should go about completing ongoing characterizations, and a 
variety of characterization options, ranging from reviewing existing 
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water quality data to collecting new biological, chemical, and physical 
data is generally considered acceptable.  In past annual reports, 
Hamilton County has typically reviewed IDEM’s 303(d) List of Impaired 
Waters to determine if there have been changes to the list that may be 
associated with Stormwater Programs.  The collection of additional 
water quality data provides the County, and other MS4 entities within 
Hamilton County, with useful baseline information that will serve as a 
tool in evaluating the long-term water quality impacts of their individual 
Stormwater Programs. 
 
Chemical and physical water quality assessments were used to better 
characterize the ecological health of the Little Eagle Creek watershed 
and tributary streams.  These assessments will serve as a baseline for 
comparing future data and in establishing long-term trends in water 
quality; identifying water quality problems and potential sources of 
pollution; prioritizing water management decisions based on the 
positive or negative impacts to water quality; and educating watershed 
residents and stakeholders of the associations of their everyday 
activities and stream health. 
 
Four sites in the watershed were selected to be evaluated as shown in 
Figure 2-20.  These sites were selected based on available public access 
points and their general location within the watershed. 

2.6.1 Chemical Assessment 

Samples were collected from each site on:  May 9, August 28, and 
October 9, 2014.  Rainfall totals in the 48 hours leading up to each 
sample were 0.00”, 0.04”, and 0.20”, respectively.  Each sample was 
tested to determine the following parameters:  pH, temperature, 
dissolved oxygen, conductivity, turbidity, nitrate/nitrite, organic 
nitrogen, Total Kjeldahl nitrogen, ammonia, total and dissolved 
phosphorus, and E. coli.  Table 2-6 provides the target concentrations 
for each parameter as recommended by the Indiana State Water Quality 
Standards, IDEM Total Daily Maximum Load (TMDL) Reports, the Ohio 
Environmental Protection Agency (OEPA), and the US EPA. 
 
Chemical sampling results provide a “snapshot” of water quality at the 
time of sample collection.  Although, chemical composition of the water 
column or water body can change quickly with changes in temperature, 
precipitation, adjacent land disturbances, and changes in velocities and 
flow in the stream, these results are a useful component for better 
analyzing long term trends through comparisons with future water 
quality sampling at the same locations.  Raw water quality data is 
provided in Appendix 1. 

Sample Site Locations: 
1. Little Eagle Creek 

at SR 32 
2. Johnson-Gardner 

Drain at Joliet 
Road 

3. John Edwards 
Drain at Little 
Eagle Creek 
Avenue 

4. Little Eagle Creek 
at 146th Street 
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Figure 2-20:  Sampling Sites in the Little Eagle Creek Watershed 
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Table 2-6:  Target and Reference Information for Chemical Sampling (Recommended by IDEM) 

 

2.6.1.1 Nutrients 

Nutrients such as nitrogen and phosphorus, while essential to the 
growth of beneficial aquatic plants, can become detrimental to the 
water system by enhancing the growth of algae.  Increases in algal 
growth can lead to eutrophication in lakes and ponds and can alter the 
balance of the stream ecosystem.  Heightened levels of such nutrients 
may also lead to detrimental fluctuations of dissolved oxygen levels, 
decreased sunlight penetration, alterations in the fish and 
macroinvertebrate assemblages, and even fish kills.   
 
Field crews collected grab samples at each site during the sampling 
events described above.  These samples were delivered to a local water 
quality laboratory and each sample was analyzed for ammonia, 
nitrate/nitrite, organic nitrogen, total Kjeldahl nitrogen, and total and 
dissolved phosphorus.  Within the watershed, ammonia levels were 
consistently below 0.35 mg/L.  Total phosphorus levels were slightly 
above the IDEM TMDL target recommendation of 0.3 mg/L  twice at Site 
#1-Little Eagle Creek at SR 32 and once at Site #4 – Little Eagle Creek at 
146th St.; however, mean concentrations are all below the 

Parameter Target Reference 

Ammonia 0.0 – 0.21 mg/L Indiana Administrative Code 

Conductivity NA NA 

Dissolved Oxygen Min: 4.0 mg/L 
Max: 12.0 mg/L 

Indiana Administrative Code 

Dissolved Phosphorus NA NA 

E. coli Max: 235 CFU/100 mL 
in a single sample Indiana Administrative Code 

Nitrate-Nitrite Max: 10 mg/L 
in drinking water Indiana Administrative Code 

Organic Nitrogen NA NA 

Total Phosphorus 
Max: 0.3 mg/L IDEM draft TMDL target 

Max: 0.08 mg/L Ohio EPA recommendation to protect aquatic 
biotic integrity in warm water habitats 

Turbidity Max: 10.4 NTU US EPA recommendation 

Algae at Site 2, along 
Johnson-Gardner Drain 
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recommended target.  Figure 2-21 shows the phosphorus 
concentrations of the samples and their means.   

2.6.1.2 DO, Conductivity, pH, and Temperature 

Field crews sampled dissolved oxygen (DO), conductivity, pH, and 
temperature at each sampling location using hand held data collection 
devices.  Temperature and pH levels were collected as these parameters 
are utilized to determine the appropriate levels of other important 
parameters such as DO concentrations, DO percentages, and total 
ammonia concentrations.  Though IDEM does not currently regulate 
conductivity, the USEPA reports that several studies have shown that 
conductivity between 150 and 500 µS/cm (micro-Siemens per 
centimeter) is optimal to support a good mix of fish and 
macroinvertibrates.  Sites 1, 2, and 3 are close to this optimal range.  
The highest mean concentration of 985 µS/cm (observed at Site 4) is 
above the optimal range, but is well within the typical range of 
conductivity of rivers in the United States of 50 to 1,500 µS/cm.  Figure 
2-22 shows the conductivity of the samples and their means.   

  

Figure 2-21:  Phosphorous Concentrations 
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DO is necessary for fish and aquatic macroinvertebrate populations to 
function properly and even to survive.  As these levels may fluctuate 
significantly with diurnal cycles (daytime vs. nighttime), the IDEM 
suggests minimum levels should not drop below 4.0 mg/L and maximum 
levels of DO not exceed 12.0 mg/L.  The DO mean concentrations were 
between 4.5 mg/L and 7.69 mg/L, and individual DO concentration did 
drop below 4.0 mg/L at site #1-Little Eagle Creek at SR 32 during the 
August and October sampling events.  Figure 2-23 shows the DO 
concentrations of the samples and their means. 

2.6.1.3 E. coli 

These bacteria associated with the intestinal tract of warm blooded 
animals are widely used as an indicator of fecal pollution in water 
bodies.  Among other sources, E. coli bacteria commonly enter streams 
from failing septic systems and pet and wildlife waste.  As referenced in 
Table 2-6, water quality standards for E. coli have been established for 
Indiana at 235 CFU/100 mL for a single sample.  These levels can be 
difficult to reach due to wildlife inputs and the high cost of sewer 
infrastructure and improvements.   

  

Figure 2-22:  Conductivity 
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During the chemical sampling events, the E. coli concentrations 
exceeded this standard in 4 of 12 individual samples.  As shown in 
Figure 2-24, mean concentrations ranged from 132 CFU/100mL to 500 
CFU/100mL.   

Figure 2-23:   E. coli Concentrations 

Figure 2-24:  Dissolved Oxygen Concentrations 
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2.6.1.4 Turbidity 

Turbidity measures the “cloudiness” of the water due to the individual 
suspended solids (primarily clay and silt particles and/or algae) that are 
present within the water column.  Many times, suspended solids such as 
soil particles are delivered to the stream via runoff from disturbed lands 
such as construction sites.  Streambank erosion is also a source of these 
particles.  During the sampling period, mean NTU levels did not exceed 
the US EPA recommendation of 10.4 NTU.  The highest mean turbidity 
of 5.1 NTU was observed at site #4-Little Eagle Creek at 146th Street.  
Mean turbidity levels are shown in Figure 2-25. 

2.6.1.5 Atrazine 

Atrazine is an herbicide typically used to control weeds on farm fields.  
Since the Little Eagle Creek watershed is mostly an agricultural 
watershed, a sample was obtained during the May sampling at Site 4 
near the county line to determine if concentrations were high enough 
for further examination.  The concentration of the sample was below 
the detection limit of 0.0003 mg/L; therefore, Atrazine is not believed to 
be a concern in this watershed.  

2.6.2 Physical Assessment 

Physical characteristics regarding the general stream morphology of 
each site were collected and recorded.  The width and depth of the 

Figure 2-25:  Turbidity Levels 
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stream was measured at regular intervals.  At the same time, signs of 
significant erosion along the streambanks were noted.  These 
assessments are beneficial when tracking changes in stream 
morphology and streambank stability over time.  The Qualitative 
Habitat Evaluation Index (QHEI) was utilized to establish baseline data in 
regard to stream morphology as well as evaluation of in-stream 
characteristics and the correlation of those characteristics to the ability 
to support aquatic fauna. 
 
The QHEI was developed by the OEPA to assist with relating stream 
habitat and the biological ability of a stream.  The QHEI provides an 
overall quantitative metric that can generally correspond to the ability 
of a stream to support fish or other invertebrate communities.  
Individual metrics for substrate, instream cover, channel morphology, 
riparian and bank condition, pool and riffle quality, and gradient are 
summed to provide the total QHEI score.  The QHEI scores are indicative 
of the 200 foot stream reach segment that was assessed.  Significant 
changes in any of the aforementioned metrics could be observed 
upstream or downstream of these areas. 
 
Generally speaking, a stream segment with a score of 60 or more out of 
100 is conducive to the existence of warmwater fauna.  Scores ranging 
between 45 and 60 indicate areas where some modifications have been 
made and that the biology may or may not be supported in these 
streams.  Scores under 45 are indicative of many man-made 
modifications or impacts and that biological communities will generally 
not be supported.  These scores can be utilized to compare changes in 
habitat at one site over time, or to compare different stream segments.  
 
The QHEI assessments were completed in May of 2014 at each sampling 
location.   
 
The common factors having an effect on the QHEI score were instream 
cover, channel morphology, and pool/glide & riffle/run quality.  
Instream cover refers to the types of cover available for fish and 
macroinvertebrates.  Cover types include root wads, undercut banks, 
overhanging vegetation, and aquatic macrophytes.  Site #4 scored the 
lowest in this individual metric; 10 of 20 points possible.  Conversely, 
Site #2 scored 16 of 20 points with moderate amounts of undercut 
banks, overhanging vegetation, rootmats, pools, and rootwads available 
as cover. 
 
The pool/glide and riffle-run metric places importance on the quality of 
the pool, glide, and/or riffle-run habitats.  Aspects such as the pool 
depth, water velocities, substrates in the riffle area, and the pool 
morphology are considered during scoring.  Site #3 scored only 4 points 
of a possible 20 for this section.  This site had limited morphological 
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characteristics with little discrepancy between the pools and riffles 
throughout the streambed resulting in a low score.  Further, with the 
exception of Site #1, all sites received 0 points for the metric associated 
specifically with the presence of a function (>5 cm depth) riffle.  Site #1 
scored the highest of all sampling locations with a metric score of 11 of 
a possible 20 points.  At this location, the pools were well developed 
and the riffle and run sequences were well defined, stable, and not 
highly impacted by silt and clay particles. 
 
The highest overall QHEI score (66) was observed at Site #1.  Site #3 was 
the only location to score below a 60 with a QHEI of 52.  Figure 2-26 
shows the QHEI scores for the sampling locations.  Raw data sheets for 
the QHEI assessments are provided in Appendix 2.   

2.6.3 Other Water Quality Studies/Data 

It is important to review other studies related to water quality in order 
to validate current sampling results, show longer historical trends, or to 
determine potential time periods where significant changes took place 
within the watershed to cause a change, either positive or negative, in 
the biological, chemical, or physical integrity of the stream segments.   
 
In 2006, the IDEM Watershed Assessment and Planning Branch 
completed biological, chemical, and physical monitoring on Little Eagle 
Creek at 146th Street.  IDEM’s sampling indicated the following: 
 

• QHEI = 65:  This location should support a diverse aquatic 
community, both flora and fauna 

• Index of Biotic Integrity (IBI) = 40: This location would be 
considered “Fair” with intolerant and sensitive species absent 

Figure 2-26:  Qualitative Habitat Evaluation Scores 
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• Macroinvertebrate Index of Biotic Integrity (multi-habitat) = 42 
or supporting of aquatic life use 

 
Additionally, the Marion County Health Department conducted bi-
weekly sampling at this same location with records dating between April 
1998 and September 2011.  Assessments included nutrients and 
pesticides with results typically noted as below detection levels or 
results below targets and benchmarks noted above.  More information 
on this monitoring and assessment can be found on the Marion County 
Health Department’s website within the Eagle Creek section 
(http://www.mchd.com/wq/html/waterq.htm). 

2.6.4 Water Quality Assessment Summary 

To better understand the chemical and physical assessments discussed 
above and how they relate to each other, a prioritization matrix (shown 
in Table 2-7) was developed to provide a review of the individual metric 
scores, individual metric rankings, and a total score and rank.  E. coli was 
selected as an individual metric as it can be helpful in identifying areas 
of illicit discharge, poorly functioning septic systems, or areas 
potentially harmful to humans. 

 
Table 2-7:  Water Quality Assessment Summary 

 
The shaded cells in Table 2-7 indicate those areas where scores were 
below ideal.  Since QHEI scores above 60 are indicative of areas that are 
most likely to support aquatic fauna, the shaded boxes are those sites 
where the QHEI scores were below 60.  Similarly, E. coli mean 
concentrations that exceed the Indiana Water Quality Standard for a 
single grab sample (235 cfu/100 ml) are shaded.  Mean phosphorus 
levels that exceeded the IDEM TMDL target recommendation of 
0.3mg/L were also shaded.  These mean scores provide a baseline data 
set for comparing sites over a length of time.  Single grab sample 
concentrations ranged from acceptable to greatly exceeding the Indiana 
Water Quality Standard at individual sites and these ranges can be 
viewed in the raw data sheets in Appendix 1. 
 
For the individual metrics a rank of 1 indicates the higher water quality 
and a score of 10 indicates potentially lower water quality.  The 
numerical ranks were summed to determine the site score.  To 

Site 
QHEI Total P E. coli Site 

Score 
Overall 

Rank Score Rank Score Rank Score Rank 
1 66 1 0.322 4 500.3 4 9 2 
2 62 3 0.24 3 132.7 1 7 1b 
3 52 4 < 0.10 1 162.3 2 7 1c 
4 65.5 2 0.21 2 169.0 3 7 1a 

 
40 

 



Little Eagle Creek Watershed Master Plan                                                                                                 July 2015 
 

determine the overall site rank, the lowest site score received the 
highest rank (1) in terms of protection efforts.  Conversely, the highest 
site rank (10) is prioritized for mitigation efforts to enhance the 
chemical and/or physical components of the stream system.  In this 
particular study effort, three sites scored equally in the resulting site 
scores necessitating the use of additional considerations.  Site #4 
(scored 1a) had no metrics below ideal situations, and scored lower 
than Site #2 (also without shaded metrics) in Total Phosphorus and 
higher than Site #2 in the QHEI.  Total Phosphorus was utilized as the 
priority metric in this case based on the overall concern of the pollutant 
loading to Eagle Creek Reservoir.  Site #3 was ranked the lowest since 
the QHEI score was the lowest overall and fell below the target score of 
60.   

2.7 REGULATIONS 

There are multiple jurisdictions regulating stormwater within the Little 
Eagle Creek Watershed.  A description of the government entities and 
their regulations are listed below. 

2.7.1 General Description of Regulatory Jurisdictions within the Watershed 

Hamilton County, the Cities of Carmel and Westfield, and the Town of 
Zionsville are the local governmental entities with jurisdictions within 
the watershed.  Current jurisdictional limits in the watershed are shown 
in Figure 2-27.  Both cities have their own regulations which supersede 
Hamilton County regulations, though regulated drains remain under the 
jurisdiction of the Hamilton County Surveyor and County regulations 
must be followed within the regulated drain easement.  In addition, the 
Indiana Department of Natural Resources, US Army Corps of Engineers, 
US Environmental Protection Agency, and Indiana Department of 
Environmental Management also have stormwater related 
requirements that the communities and county are responsible for 
seeing are met. 

2.7.2 Regulated Drains 

Regulated drains are viewed as utilities that are in place with the main 
purpose of providing drainage and are therefore regulated and 
maintained accordingly.  For the regulated drains within the county, the 
County Surveyor’s office has certain responsibilities and authority.  A 
map of the regulated drains within the Little Eagle Creek watershed is 
shown in Figure 2-28. 
 
The authority and responsibilities of the County Surveyor regarding 
regulated drains include: 
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Figure 2-27:  Corporate Limits in the Little Eagle Creek Watershed 
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Figure 2-28:  Regulated Drains in the Little Eagle Creek Watershed 
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• The Hamilton County Drainage Board has the authority, per 
Indiana Code, to establish, construct, reconstruct, and maintain 
regulated drains within Hamilton County. 
 

• The Hamilton County Surveyor evaluates all proposed 
connections/outlets to regulated drains within the county.  Any 
and all connections/outlets to regulated drains must be 
approved by the County Surveyor. 

 
• Anyone wishing to directly or indirectly connect/outlet to a 

regulated drain in Hamilton County must file a formal 
application with the County Surveyor and pay appropriate fees. 

 
• If the regulated drain does not have adequate capacity to 

accommodate the proposed connection/outlet, the petitioner 
must make provisions to reconstruct, extend, upgrade, or 
otherwise improve the drain or limit the discharge to an 
acceptable amount prior to discharging to the regulated drain. 

 
• A single owner or all owners affected by a private or mutual 

drain may petition the Hamilton County Drainage Board to 
assume jurisdiction over the drain per Indiana Code (36-9-27-
18).  The Board will then defer to the County Surveyor to 
determine whether or not the drain meets the standards of 
design and construction as defined by Indiana Code.  If it does 
meet the standards, the Board may grant the request.  
Otherwise, the request will be denied. 

 
Property owners within each regulated drain watershed can be required 
to pay an assessment.  The collected funds from these assessments are 
then used by the County Surveyor’s Office to prevent future problems 
or to take care of existing problems along the drain.  Landowners can 
petition to have old infrastructure reconstructed or to do activities to 
maintain the current infrastructure.  Up to 75% of the balance of the 
maintenance fund may be used towards reconstruction of a legal drain. 

2.7.3 Municipal Separate Storm Sewer Systems (MS4s) Entities  

MS4 entities are required to regulate stormwater quality management.  
All of the Little Eagle Creek Watershed is in an MS4 boundary regulated 
by either Hamilton County, or the Cities of Carmel and Westfield (and 
Zionsville in Boone County).  As MS4s, Hamilton County and the Cities of 
Carmel and Westfield regulate: 
 

• Discharges of prohibited non-stormwater flows into the 
stormwater drainage system. 
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• Stormwater drainage improvements related to development of 
lands. 

• Drainage control systems installed during new construction and 
grading of lots and other parcels of land. 

• Erosion and sediment control systems installed during new 
construction and grading of lots and other parcels of land. 

• The design, construction, and maintenance of stormwater 
drainage facilities and systems. 

• The design, construction, and maintenance of stormwater 
quality facilities and systems. 

• Land-disturbing activities over 1 acre. 
 
More details can be found in the Stormwater Management Ordinances 
of Hamilton County and the Cities of Carmel and Westfield. 

2.7.4 Carmel Regulations 

Land development in Carmel is subject to the City’s stormwater 
ordinance and technical standards.  Carmel’s drainage code places some 
limits on what concerns the City can participate in addressing.  Drainage 
problems caused by the following are typically not remedied by the City: 
 

• Private improvements placed in the easement or rights-of-way 
• Lack of maintenance of private improvements and certain 

public improvements in an easement or right-of-way 
• Alteration of the grade of the easements or rights-of-way 
• Lack of maintenance of the property 
• Debris, lawn waste or garbage being placed in the easement or 

right-of-way 
• Grading or other improvements on the property that is outside 

of the easements or rights-of-way 
• Groundwater levels 

 
The City will pursue appropriate enforcement of violations of City Code.  
Issues arising from conditions or circumstances not related to these are 
considered private matters not requiring City involvement.  Carmel code 
also encourages discharges from sump pumps, and roof, perimeter, or 
foundation drains be directed to rear yard swales or directly connected 
to storm sewers.  Carmel has jurisdiction over public storm sewer 
facilities and drainage issues on City property. 

2.7.5 Westfield Regulations 

Besides the Westfield Stormwater Ordinance and Technical Standards 
that impact drainage related issues in Westfield, the City has also 
adopted an Encroachment Specification Ordinance which affects 
proposed construction within the City’s rights-of-way.  The ordinance 

 
45 

 



Little Eagle Creek Watershed Master Plan                                                                                                 July 2015 
 

also establishes minimum standards for the construction of all 
improvements for which the City will be responsible.  The City is 
responsible for maintaining all streets and structures accepted within 
the City rights-of-way. 

2.7.6 Indiana Department of Environmental Management (IDEM) 

IDEM is responsible for maintaining, protecting, and improving the 
physical, chemical, and biological integrity of Indiana’s waters. IDEM 
administers the Section 401 Water Quality Certification (WQC) Program, 
and draws its authority from the federal Clean Water Act and from 
Indiana’s Water Quality Standards. Any person who wishes to place fill 
materials, excavate or dredge, or mechanically clear (use of heavy 
equipment) within a wetland, lake, river, stream, or other Water of the 
State must first apply to the USACE for a Clean Waters Act Section 404 
permit. If the USACE determines that a permit is necessary, then the 
person must also apply for, and obtain, a Section 401 Water Quality 
Certification from IDEM. A Section 404 permit cannot be granted 
without a Section 401 permit. 
 
As discussed in Section 2.4 of this Master Plan, IDEM is also responsible 
for the NPDES Phase II program in Indiana.  MS4 entities are required by 
IDEM’s Rule 13 to apply for NPDES permit coverage because their storm 
water discharges are considered point sources of pollution.  More on 
MS4 entities can be found in the following section. 

2.7.7 Indiana Department of Natural Resources (IDNR) Jurisdiction 

IDNR jurisdiction is limited to the floodway of stream reaches with a 
drainage area greater than one square mile and dams that exceed 20 
feet in height or impound a volume of more than 100 acre-feet of 
water.  As part of hydrologic analysis of the watershed, the one square 
mile drainage area limits was delineated.  A map highlighting those 
reach limits is shown in Figure 2-29. 

2.7.8 Summary 

With multiple jurisdictions in the watershed that deal with stormwater 
related issues, it can become confusing as to who has authority for what 
problems.  Table 2-8 provides a summary of jurisdictions within the 
watershed.  Cases where an entity has regulatory but not maintenance 
responsibilities, or vice versa, so these are noted separately in the table.  
More specific information regarding regulatory and maintenance 
responsibilities and procedures can be found in the Stormwater 
Ordinances of Hamilton County and the Cities of Carmel and Westfield. 
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Figure 2-29:  IDNR Jurisdiction Limits 

 

 

  

Upstream Limits of IDNR’s Jurisdiction: 

* Little Eagle Creek - at 193rd Street 

* John Edwards Drain - ~200 feet 
Upstream of Spring Mill Road 

* Johnson-Gardner Drain - ~2,300 feet 
Upstream of SR 32 

* Stuart-Rawlings Drain – at Confluence 
with Arm 2 
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 Table 2-8:  Summary of Jurisdictional Responsibilities in the Little Eagle Creek Watershed 
 JURISDICTION 

(M=Maintenance, R=Regulatory) 

Drainage System Component Land-
owner H.O.A. City  County 

Highway 
County 

Surveyor 
State 

Highway Other 

Rear/side yard drainage swales M R R  R   

Sump pump M  R  R   

Downspouts M  R  R   

Storm pipe inlets   M*, R  M**, R   

Storm pipes   M*, R  M**, R   

Storm pipe outfalls 
(wet/dry flows)   M*, R  M**, R  IDEM 

Pond berm & emergency spillway  M R  M**, R   

Pond principal outlet  M R  M**, R   

Swale, <6 cfs M  R  R**   

Swale, >6 cfs M  M****,
R  M**, R   

Swale, road ROW M  R M,R    

Drain, stream – 1% floodplain M  R  R  IDNR*** 

Regulated drain, incl. easement & 
1% floodplain     M,R  IDNR*** 

Culverts (for drainage under 
roads)   M,R M,R M,R   

Bridges/culverts for stream/drain   M,R M,R M,R  IDNR*** 

Tile (regulated drain)     M,R   

Tile (non-regulated drain) M  R  R   

SR 32      M,R  

Main N/S & E/W streets drainage   M,R M,R    

Subdivision streets drainage   M,R     

Private streets drainage  M R     

Wetland or below stream 
Ordinary High Water Mark       USACE, 

IDEM 
Water Quality Indicator (odor, 
color, floatables)   R*  R*  IDEM 

BMP maintenance M M M*, R*  M*, R*   

       * Unless it is a private system or regulated subdivision (most commercial properties and some subdivisions) 
     ** Applies if it is part of regulated drain 
  *** Applies if drainage area of stream at point of interest is greater than one square mile 
**** Carmel does not maintain swales 
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2.8 SUMMARY OF CONCERNS 

As noted in the previous sections, various areas of concern in the 
watershed have been identified.  Table 2-9 identifies these areas of 
concern in more detail.  The locations of these areas are summarized in 
Figure 2-30.  All concerns that were identified have been shown on the 
table and map, but not all of these concerns are within the scope of the 
issues this master plan is designed to address.  Examples of concerns 
which are beyond the master plan scope are improper sump discharges, 
sedimentation of or breaking private or mutual (non-regulated) drain 
tile, springs that surface in new locations, etc.  These issues are not 
typically the responsibility of a city or county.   
 

Table 2-9:  Areas of Concern in the Little Eagle Creek Watershed 

Location Description Community Regulated 
Drain Description of Concern 

Source of 
Concern 

Identification 

Little Eagle Creek between 
166th St. & SR32 

Westfield/ 
Hamilton 
County 

Little Eagle 
Creek, -- 

Eroded Bank, Bank 
Failure, Sedimentation 

Surveyor’s 
Office, Property 
Owners, CBBEL 

Little Eagle Creek at 
Abandoned Railroad 
downstream of SR 32 

Hamilton 
County -- Bridge Scour CBBEL 

Confluence of Johnson-
Gardner Drain & Little 

Eagle Creek 

Hamilton 
County 

Johnson-
Gardner Drain, 

-- 
Bank Failure Property 

Owners, CBBEL 

Little Eagle Creek at 193rd 
St. 

Hamilton 
County 

Little Eagle 
Creek Eroded Bank CBBEL 

Johnson-Gardner Drain at 
Joliet Rd. 

Hamilton 
County 

Johnson-
Gardner Drain Eroded Bank CBBEL 

Little Eagle Creek between 
146th St. & 166th St. 

Westfield/ 
Hamilton 
County 

-- Building Flooding CBBEL 

Little Eagle Creek between 
166th St. & SR 32. 

Westfield/ 
Hamilton 
County 

Little Eagle 
Creek, -- Building Flooding Property 

Owners, CBBEL 

Little Eagle Creek 
upstream of Eagletown 

Rd.. 

Westfield/ 
Hamilton 
County 

Little Eagle 
Creek Building Flooding CBBEL 
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Location Description Community Regulated 
Drain Description of Concern 

Source of 
Concern 

Identification 

Little Eagle Creek 
downstream of 186th St. 

Hamilton 
County 

Little Eagle 
Creek Building Flooding CBBEL 

Little Eagle Creek near 
Casey Rd.. 

Hamilton 
County 

Little Eagle 
Creek Building Flooding CBBEL 

Johnson-Gardner Drain 
along Joliet Rd. 

Hamilton 
County 

Johnson-
Gardner Drain Building Flooding Property 

Owners, CBBEL 

John Edwards Drain  
upstream of Spring Mill 

Rd. 
Westfield John Edwards 

Drain Building Flooding CBBEL 

Joliet Rd. near Johnson-
Gardner Arm 2 

Hamilton 
County 

Johnson-
Gardner Drain 

Road Flooding in 10% 
Chance Annual Event 

Property 
Owners, CBBEL 

Joliet Rd. north of SR 32 Westfield Johnson-
Gardner Drain 

Road Flooding in 4% 
Chance Annual Event CBBEL 

Little Eagle Creek Rd. 
north of 146th St. Westfield -- Road Flooding in 10% 

Chance Annual Event CBBEL 

Little Eagle Creek Rd. 
between 156th St. & 159th 

St. 

Westfield/ 
Hamilton 
County 

-- Road Flooding in 1% 
Chance Annual Event CBBEL 

156th St. at Little Eagle 
Creek 

Hamilton 
County -- Road Flooding in 50% 

Chance Annual Event CBBEL 

Little Eagle Creek Rd. 
between 159th St. & 166th 

St. 

Westfield/ 
Hamilton 
County 

-- Road Flooding in 10% 
Chance Annual Event CBBEL 

156th St. at Little Eagle 
Creek 

Hamilton 
County -- Road Flooding in 10% 

Chance Annual Event CBBEL 

Little Eagle Creek Rd. 
between 166th St. & SR 32 

Westfield/ 
Hamilton 
County 

Little Eagle 
Creek, -- 

Road Flooding in 50%, 
1%, and 4% Chance 

Annual Events 
CBBEL 
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Location Description Community Regulated 
Drain Description of Concern 

Source of 
Concern 

Identification 

Eagletown Rd. at Little 
Eagle Creek Westfield Little Eagle 

Creek 
Road Flooding in 10% 
Chance Annual Event CBBEL 

186th St. at Little Eagle 
Creek 

Hamilton 
County 

Little Eagle 
Creek 

Road Flooding in 4% 
Chance Annual Event CBBEL 

Casey Rd. at Little Eagle 
Creek 

Hamilton 
County 

Little Eagle 
Creek 

Road Flooding in 50% 
Chance Annual Event CBBEL 

Towne Rd. at John 
Edwards Drain Westfield John Edwards 

Drain 
Road Flooding in 2% 
Chance Annual Event CBBEL 

Spring Mill Rd. at John 
Edwards Drain Westfield John Edwards 

Drain 
Road Flooding in 10% 
Chance Annual Event CBBEL 

Countryside Blvd. at John 
Edwards Drain Westfield John Edwards 

Drain 
Road Flooding in 10% 
Chance Annual Event CBBEL 

Little Eagle Creek at SR 32 
Westfield/ 
Hamilton 
County 

Little Eagle 
Creek Water Quality CBBEL 

John Edwards Drain near 
confluence with Little 

Eagle Creek 
Westfield John Edwards 

Drain Water Quality CBBEL 
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Figure 2-30:  Areas of Concern in the Little Eagle Creek Watershed 
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CHAPTER 3 FUTURE CONDITIONS 

3.1 INTRODUCTION 

Identifying effective solutions to stormwater problems depends on a 
thorough understanding of not only the existing stormwater conditions 
but also the future stormwater conditions and associated concerns.  As 
land use, regulations, and activities in the watershed change, so 
potentially do the impacts on stormwater quantity and quality.  Chapter 
2 described current conditions and impacts from changes that have 
already occurred.  This chapter describes expected changes from 
conditions that are expected to occur in the future. Included are 
descriptions of the land use, wetlands, erosion, flood risk areas, and 
quality and quantity aspects of stormwater.  This data has been 
gathered from available mapping, computer modeling for the 
watershed, and review of studies regarding expected future conditions.  

3.2 LAND USE 

The expected future use of land in the watershed was identified based 
on a review of the 2007 Westfield and 2009 Carmel Comprehensive 
Plans.  The Boone County, Hamilton County, Zionsville, and Whitestown 
Comprehensive Plans were also reviewed, but either referenced other 
plans or showed no change in land use.   
 
In general, the eastern half of the Little Eagle Creek Watershed is 
expected to develop with low intensity residential units as Carmel and 
Westfield continue to expand westward.  High intensity development, 
which consists of commercial and industrial land uses, is expected to 
occur along SR 32.  The rest of the watershed is expected to remain 
primarily agricultural fields. 
 
The northwest corner of Carmel, which is the southern tip of the 
watershed, is earmarked for “very” low density residential of 1.3 
dwellings per acre.  South of SR 32, Westfield will expand its residential 
area from Ditch Road to west of Towne Road.  Additional residential 
development will likely occur between Eagletown Road and US 31, 
north of SR 32.  All of this future residential development was 
interpreted as low intensity land use.  The “regional commercial” and 
“employment corridors” along SR 32 were interpreted as high intensity 
land use.  “Villages” and “local commercial” near Eagletown and 
Jolietville were interpreted as medium intensity land use.  A composite 
future land use map created from the Carmel and Westfield 
Comprehensive Plans is shown below in Figure 3-1. 
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Figure 3-1:  Future Land Use in Hamilton County 
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3.3 WETLANDS 

The wetland sites discussed in Chapter 2 are predominantly located 
within the floodway and floodplain of the major streams in the 
watershed.  Because of permitting and building restrictions/constraints, 
they will be difficult to develop in the future.  Even though it is unlikely 
that changes will occur, protection of these wetlands is still needed.  
More isolated wetlands such as Sites 3 and 5, shown in Figure 2-4, may 
be more threatened by residential development and more extensive 
agricultural practices. 
 
Additional wetlands not identified on the NWI mapping may also exist in 
developed or un-developed areas because often the NWI predates the 
development of newer wetland areas.   The 2009 NWI Update by Ducks 
Unlimited somewhat alleviates this issue; however there are still some 
wetland areas that may not be included in either mapping data set.  
Additionally, since the NWI serves only as a large scale guide, it is 
important to require wetland delineations on any site prior to 
development.   
 
Mature wetlands, particularly forested riparian sites, take many years to 
develop.  Forested wetlands provide a higher flood storage capacity 
than emergent sites, and also contain a larger diversity of plant and 
animal species.  When forested wetlands are located along stream 
corridors, they are of particular importance because they provide travel 
corridors for wildlife through otherwise heavily developed areas.  
Buffering stream corridors and wetland areas with undeveloped native 
upland areas and/or additional wetland habitat is important to prevent 
pollutants from disrupting these areas and to provide transition areas 
for wildlife. 
 
Efforts to preserve these limited resources are important because 
wetland mitigation will not replace the habitat, value, and function of 
these existing sites for ten to twenty years to come, even if the 
mitigation is constructed properly.  Mitigation ratios required by IDEM 
and the USACE have been used to make up for the lack of success of 
many wetland mitigation sites.  The goal of this is to ensure that there is 
“no net loss” of wetland acreage.  Even the required wetland acreage 
replacement ratios often don’t succeed with this.  In addition, there is 
currently no regulation prohibiting draining or altering the hydrology of 
existing wetlands.  This results in indirect “impacts” to wetland sites 
decreasing their value and function. 
 
It has been shown through years of research that larger (50 acres plus), 
third party controlled, wetland sites provide more benefit to wildlife 
and have a higher probability of being successful than isolated wetland 
mitigation sites interspersed throughout urban areas.  It is very difficult 

Constructed wetlands 
may take 10 to 20 
years to function as 
well as existing 
wetlands. 
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for wildlife, particularly reptiles and amphibians to inhabit sites that are 
surrounded by development and not connected to other natural areas.  
Therefore, wetland mitigation sites should be large and connected to 
other wetland or stream corridor sites.  Potential wetland mitigation 
sites within the Little Eagle Creek Watershed have been identified as 
shown in Figure 3-2. 

3.4 STORMWATER QUALITY 

As the Little Eagle Creek Watershed continues to develop, it is 
important to consider the relationship between land use and the overall 
health and condition of local waterways.  In many cases, development 
activities may have detrimental effects on stream systems due to 
reduction in riparian corridor, increased amounts of sediment and other 
pollutants that may be carried with stormwater, and the overall volume 
of water that may reach the streams due to increases in impervious 
area. 
 
It is anticipated that current regulations such as IDEM’s Rules 5 and 13 
will continue to be enforced.  However, if these regulations are not 
enforced, the water quality impacts will likely be greater than 
anticipated, have longer lasting effects, and may require more intense 
mitigation efforts to correct.  The current Stormwater Management 
Ordinances for Hamilton County and the Cities of Carmel and Westfield 
require post-construction BMPs to remove 80% Total Suspended Solids 
(TSS) from stormwater runoff.  It is assumed that other pollutants of 
concern will be captured to some extent with TSS which may not 
necessarily be the case. 
 
Enhancements to existing land uses, development of these areas, and 
enforcement of IDEM’s Rules 5 and 13 will create opportunities to 
protect and improve local water quality as well as the wildlife and 
aquatic habitat.  Specific solutions are discussed in Chapter 5. 

3.5 GENERAL FLOOD CHARACTERISTICS 

This section describes potential for impacts from expected development 
in relation to the changes in volume of runoff, peak runoff, and extent 
of flooding.   
 
The existing condition model discussed in Section 2.4 was copied and 
modified to account for likely future changes in land use.  This model is 
called the “future condition without detention” and the results indicate 
what would happen in the watershed if release rate regulations were 
not followed.  This model was copied and modified to include detention 
in developed subbasins to create the “future condition with detention” 
model.  More details and model results can be found in Appendix 4. 
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Figure 3-2:  Significant Wetlands and Potential Mitigation Sites 
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3.5.1 Runoff Volumes 

Runoff volume can be impacted by changes in land use.  As 
imperviousness increases with development, less stormwater is able to 
soak into the ground, causing an increase in runoff.  Figure 3-3 shows 
the comparison of existing condition and future condition runoff in the 
1% annual chance (100-year) event.  Slightly larger increases will be 
experienced in the 10% annual chance (10-year) event, as shown in 
Figure 3-4.  There is no change in total runoff volume whether 
detention regulations are followed or not because detention merely 
attenuates the runoff hydrograph, delaying and reducing the peak 
flowrate.  Increased impervious area will result in more stormwater 
runoff.   

 
 

Figure 3-3:  1% Annual Chance (100-year) Runoff Volumes 

Figure 3-4:  10% Annual Chance (10-year) Runoff Volumes 
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3.5.2 Peak Flows 

A default maximum allowable release rate (peak discharge per 
developed acre) has been used to regulate the peak flood discharges 
from development in Hamilton County.  Presently, in the Little Eagle 
Creek watershed, these standards state that the allowable post-
developed peak discharge from a site shall be no greater than 0.1 
cfs/acre for the 0-10 year return interval storms and 0.3 cfs/acre for the 
11-100 year return interval storms.  As discussed in Section 2.4, these 
rates should be sufficient for this watershed.  Therefore, the future 
condition with detention model approximates detention using these 
regulations by adding a “composite pond” that limits peak flows to 
these rates in each subbasin expected to develop in the future.  A 
comparison of the existing condition, future condition if regulation was 
not followed, and future condition with regulated peak flows for the 1% 
and 10% annual chance storms are shown in Figure 3-5 and Figure 3-6, 
respectively. 

These figures show the importance of regulating peak flows.  If the 
watershed continued to develop without regulation, peak flows could 
be expected to increase by almost 20%.  If the peak flow rate limitations 
continue to be enforced, peak flows could decrease by approximately 
45%.  It is also important to regulate more frequent storms.   

Figure 3-5:  1% Annual Chance (100-year) Peak Discharges 
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3.5.3 Flood Duration 

If runoff increases, and peak flows decrease (as long as detention 
regulation is enforced), then flood durations will increase.  A 
representative 1% annual chance hydrograph comparison along Little 
Eagle Creek is shown in Figure 3-7.  Flood durations can be expected to 
increase by approximately 4 hours. 

Figure 3-6:  10% Annual Chance (10-year) Peak Discharges 

Figure 3-7:  Comparison of 1% Annual Chance (100-year) Hydrograph 
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3.5.4 Future Floodplain Delineations 

There are two concerns regarding future floodplain delineations: (1) are 
all the high flood risk areas mapped, and (2) will changes in the 
watershed impact current risks that are already mapped?  All streams 
within the watershed have some degree of flood risk whether the risk is 
mapped or not.  All of the streams in the watershed with drainage areas 
above 1 square mile have already had their flood risk mapped except for 
Stuart-Rawlings Drain.  Although it is not expected to develop, it is on 
the border of expected development and should be considered for a 
detailed study if development were to expand into the drainage area. 
 
Current county and city regulations require compensatory flood storage 
when existing floodplain storage is eliminated as part of proposed 
development.  This should help keep peak flow rates from increasing 
within the floodplain corridor due to loss of floodplain storage.  There 
are also regulations in place to protect future buildings from being 
constructed below the current 1% annual chance flood elevation.   
 
In addition to increases in runoff and flows, poor channel maintenance 
can increase flood elevations and widen floodplains.  To determine the 
sensitivity to channel maintenance on flood elevations, the hydraulic 
models of the streams with existing models were run with a channel 
roughness coefficient of 0.09 to simulate very overgrown channel banks 
and growth or debris within the channel itself.  Resulting flood 
elevations increased by an average of approximately 0.4 feet, 0.5 feet, 
and 0.8 feet on Little Eagle Creek, John Edwards Drain, and Johnson-
Gardner Drain, respectively.  On stream reaches with flat overbank 
slopes, floodplain widths can increase dramatically with such increases.   
 

3.5.5 Flooding Concerns 

As discussed above, channel maintenance can have a significant impact 
on flood elevations.  In the Little Eagle Creek Watershed, there is only 
one additional structure (near the downstream end of Little Eagle 
Creek) that would be impacted by increased water surface elevations 
due to a lack of channel maintenance.  This can be explained by the 
limited amount of development that has occurred thus far in the 
watershed and also because the water surface increase are less than the 
2 feet of freeboard required for new development. 
 
Based on discussion throughout Section 3.5, it appears unlikely that 
additional roads and buildings will be impacted by flooding in the future 
if regulations are enforced.  Future flooding concerns are primarily 
increased runoff volume and flood duration for structures that are 
already impacted by flooding. 
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3.6 EROSION 

Changes to events smaller than the 2-year (50% annual chance) will not 
only cause nuisance flooding, but also exacerbate erosion in the 
channel.  The results of the hydrologic analysis show that if only peak 
flows for the 10% and 1% annual chances storms are regulated, events 
smaller than the 50% annual chance peak discharge will likely increase.  
Proper mitigation for such events is usually in the form of retention of 
the “Channel Protection Volume” through conventional or LID/green 
distributed storage approaches.  The City of Westfield has adopted 
channel protection volume regulations; however, City of Carmel and 
Hamilton County have not.  Hamilton County plans to adopt channel 
protection volume regulations. 
 
Where channel protection volume and peak flow regulations have been 
implemented, channel velocity and peak flow rate will decrease slightly 
as development occurs.  As a result, a dramatic increase in the extent 
and severity of the erosion and sedimentation issues currently present 
in the system is not expected 

3.7 SUMMARY OF CONCERNS 

As noted in the previous sections, various concerns related to the future 
condition of the watershed have been identified beyond those noted for 
existing conditions.  These concerns are listed below: 
 

• Wetland preservation and enhancement 
• Stormwater quality preservation  
• Increases in runoff volume  
• Increases in peak discharges for smaller floods due to 

insufficient volume control requirements, leading to increased 
channel bank erosion downstream of new development 

 
Recommendations to address these stormwater concerns are discussed 
in Chapter 5. 
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CHAPTER 4 WATERSHED GOALS AND EVALUATION 
CRITERIA  

In order to address stormwater related issues in the watershed, goals 
and the preferred level of service to the public had to be determined.  
While complete protection of the watershed is a good goal, the cost to 
achieve it in every area is not always a wise use of available resources.  
A practical level of protection; therefore, needed to be determined so 
that the activities with the most value would become the focus of this 
plan.  Depending on the magnitude of the problem, goals may be 
general, specific, long-term, or short-term.  Evaluation Criteria are 
measures that will be used to formulate and/or screen the proposed 
alternatives to address stormwater concerns to meet the goals.  This 
Chapter defines the goals and performance criteria for the Little Eagle 
Creek Watershed Master Plan. 

4.1 WATERSHED GOALS 

• Reduce existing extent of flooding, drainage, and erosion 
problems 

• Improve quality of stormwater runoff 
• Protect, enhance, and restore natural systems for stormwater 

conveyance, storage, and treatment 
• Prevent potential future increases in vulnerability to flooding, 

drainage, and water quality problems  

4.2 EVALUATION CRITERIA 

Based on the nature and extent of existing and future stormwater 
conditions and concerns presented in Chapters 2 and 3, the following 
set of technical, environmental, and economic criteria were developed 
to aid in the formulation and screening of potential alternatives. 

4.2.1 Technical Criteria 

• Create at least one lane width that is open for road and bridge 
traffic during a 1% annual chance (100-year) storm 

• Provide for at least 2 feet of freeboard for the lowest adjacent 
grade during the 1% annual chance (100-year) flood for 
residential and commercial structures  

• Prevent development from having an adverse impact on 
upstream or downstream flood levels  

• Address drainage concerns by identification of the cause, 
clarification of the public or private responsible party, and 
requirement of that party to solve in a manner that does not 
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cause additional drainage problems on adjacent, upstream, or 
downstream properties 

• Prevent an increase in runoff from development sites 
• Contradict no codes or policies unless a related revision of the 

code or policy is also recommended 

4.2.2 Economic Criteria 

• Select fundable options or those which require no funding 
• Reduce economic damages resulting from flood events 

4.2.3 Environmental Criteria  

• Create no significant and/or permanent negative impacts on the 
environment, recreational opportunities, and /or fish and 
wildlife resources 

• Maintain or enhance wetland aquatic and terrestrial species 
based on USFWS/IDEM classification systems (a wetlands 
classification system used by the U.S. Fish and Wildlife Service 
to map and inventory wetlands) 

• Meet ordinance requirements 
• Limit the loss of wetland aquatic/terrestrial species 
• Enhance water quality to the point of having a QHEI score of at 

least 60 when possible 

4.2.4 Institutional Criteria 

• Choose only recommended improvement plans that will be 
acceptable to Hamilton County and the Cities of Carmel and 
Westfield officials as well as affected residents 

• Choose only recommended improvement plans that are 
permittable under existing federal, state, and local permit 
programs 
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CHAPTER 5 PRIORITIZATION OF PROBLEMS/CONCERNS 
AND INITIAL SCREENING OF POTENTIAL 
SOLUTIONS 

5.1 INTRODUCTION 

This Chapter explains the process used to catalogue identified problems 
and screen potential solutions based on the performance criteria 
discussed in Chapter 4. 

5.2 CATALOGUED PROBLEMS 

Problems identified in Chapters 2 and 3 were catalogued by 
stream/drain into isolated and large scale problem categories, defined 
as follows: 
 

• Isolated Problems – isolated problem affecting only a few 
buildings or small stream reaches 

 
• Large Scale Problems – flooding or drainage issues that affect a 

large area and may be solved with one or more regional 
solutions 

 
Table 5-1 through Table 5-3 summarize the problems and include 
location description, type of problem, source that identified the 
problem, probable cause, and scale of the problem.  There are also 
potential future problems throughout the watershed, as discussed in 
Chapter 3.  Potential watershed-wide problems include:  increases in 
flood elevations due to a lack of channel maintenance, increases in peak 
flows and runoff volume due to insufficient development requirements 
for the 50% annual chance storm, and increases in erosion. 
 

Table 5-1:  Problem Areas Along Little Eagle Creek 

Location Description Problem Type 
Source of 
Concern 

Identification 
Probable Cause Problem Scale 

Little Eagle Creek 
between 166th St. & 

SR32 

Eroded Bank, 
Bank Failure 

Surveyor’s 
Office, Property 
Owners, CBBEL 

Sediment 
conveyance 

imbalance / stream 
disturbance 

Isolated 

Little Eagle Creek 
between 166th St. & 

SR32 

Sedimentation 
near tributary 

Surveyor’s 
Office, Property 
Owners, CBBEL 

Sediment 
conveyance 

imbalance / Poor 
land use practices 

Large Scale 
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Location Description Problem Type 
Source of 
Concern 

Identification 
Probable Cause Problem Scale 

Little Eagle Creek 
between 166th St. & 

SR32 

Sedimentation in 
lake 

Property 
Owners, CBBEL 

Previous stream 
modifications Isolated 

Little Eagle Creek at 
Abandoned Railroad 
downstream of SR 32 

Bridge Scour CBBEL 

Poor structure 
maintenance / 

inadequate 
abutment 
protection 

Isolated 

Confluence of 
Johnson-Gardner 

Drain & Little Eagle 
Creek 

Eroded Bank CBBEL 
Sediment 

conveyance 
imbalance 

Isolated 

Little Eagle Creek at 
193rd St. Eroded Bank CBBEL Poor location of 

culvert Isolated 

Little Eagle Creek 
between 146th St. and 

166th St. 
Building Flooding CBBEL 

Restrictive crossing 
/ miscellaneous 
riverine flooding 

Large Scale 

Little Eagle Creek 
between 166th St. & 

SR 32 
Building Flooding Property 

Owners, CBBEL 
Miscellaneous 

riverine flooding Large Scale 

Little Eagle Creek 
upstream of 

Eagletown Rd. 
Building Flooding CBBEL Miscellaneous 

riverine flooding Isolated 

Little Eagle Creek 
downstream of 186th 

St. 
Building Flooding CBBEL 

Restrictive crossing 
/ miscellaneous 
riverine flooding 

Isolated 

Little Eagle Creek near 
Casey Rd. Building Flooding CBBEL Miscellaneous 

riverine flooding Isolated 

Little Eagle Creek Rd. 
north of 146th St. 

Road Flooding in 
10% Chance 
Annual Event 

CBBEL 
Restrictive crossing 

/ miscellaneous 
riverine flooding 

Isolated 

Little Eagle Creek Rd. 
between 156th St. & 

159th St. 

Road Flooding in 
1% Chance 

Annual Event 
CBBEL Miscellaneous 

riverine flooding Isolated 

156th St. at Little Eagle 
Creek 

Road Flooding in 
50% Chance 
Annual Event 

CBBEL Miscellaneous 
riverine flooding Isolated 
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Location Description Problem Type 
Source of 
Concern 

Identification 
Probable Cause Problem Scale 

Little Eagle Creek Rd. 
between 159th St. & 

166th St. 

Road Flooding in 
10% Chance 
Annual Event 

CBBEL Miscellaneous 
riverine flooding Isolated 

156th St. at Little Eagle 
Creek 

Road Flooding in 
10% Chance 
Annual Event 

CBBEL Miscellaneous 
riverine flooding Isolated 

Little Eagle Creek Rd. 
between 166th St. & 

SR 32 

Road Flooding in 
50%, 1%, and 4% 
Chance Annual 

Events 

CBBEL Miscellaneous 
riverine flooding Isolated 

Eagletown Rd. at Little 
Eagle Creek 

Road Flooding in 
10% Chance 
Annual Event 

CBBEL 

Restrictive 
abandoned railroad 

downstream / 
miscellaneous 

riverine flooding 

Isolated 

186th St. at Little Eagle 
Creek 

Road Flooding in 
4% Chance 

Annual Event 
CBBEL 

Restrictive crossing 
/ miscellaneous 
riverine flooding 

Isolated 

Casey Rd. at Little 
Eagle Creek 

Road Flooding in 
50% Chance 
Annual Event 

CBBEL Miscellaneous 
riverine flooding Isolated 

Little Eagle Creek at 
SR 32 Water Quality CBBEL Poor land use 

practices Isolated 
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Table 5-2:  Problem Areas Along Johnson-Gardner Drain 

Location Description Problem Type 
Source of 
Concern 

Identification 
Probable Cause Problem Scale 

Johnson-Gardner 
Drain at Joliet Rd. Eroded Bank CBBEL 

Sediment 
conveyance 
imbalance 

Isolated 

Johnson-Gardner 
Drain along Joliet Rd. 

Building Flooding Property Owners, 
CBBEL 

Insufficient capacity 
in channel Large Scale 

Joliet Rd. near 
Johnson-Gardner 

Arm 2 

Road Flooding in 
10% Chance 
Annual Event 

Property Owners, 
CBBEL 

Insufficient capacity 
in channel Large Scale 

Joliet Rd. north of SR 
32 

Road Flooding in 
4% Chance 

Annual Event 
CBBEL Miscellaneous 

riverine flooding Large Scale 

 

Table 5-3:  Problem Areas Along John Edwards Drain 

Location Description Problem Type 
Source of 
Concern 

Identification 
Probable Cause Problem Scale 

Towne Rd. at John 
Edwards Drain 

Road Flooding in 
2% Chance 

Annual Event 
CBBEL 

Restrictive crossing / 
miscellaneous 

riverine flooding 
Isolated 

Spring Mill Rd. at 
John Edwards Drain 

Road Flooding in 
10% Chance 
Annual Event 

CBBEL 
Restrictive crossing / 

miscellaneous 
riverine flooding l 

Isolated 

Countryside Blvd. at 
John Edwards Drain 

Road Flooding in 
10% Chance 
Annual Event 

CBBEL 
Restrictive crossing 
at Spring Mill Rd./ 

miscellaneous 
riverine flooding 

Isolated 

John Edwards Drain 
near mouth Water Quality CBBEL Upstream 

development Isolated 

 

5.3 IDENTIFICATION AND INITIAL SCREENING OF POTENTIAL SOLUTIONS 

After reviewing the problem areas listed in Section 5.2, a list of potential 
solutions was developed with a focus on larger scale problems.  Table 
5-4 summarizes the potential solutions, the locations the solution is 
applicable in, and whether the solution will be carried over to the short-
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list at the end of this Chapter.  The promising solutions were further 
evaluated as discussed in Chapter 6 of this Master Plan. 

Table 5-4:  Initial Screening of Potential Solutions 

Potential Solution Problem Location(s) Remarks 
Carried 

to Short-
list 

Adopt draft Ordinance and 
Technical Standards to add 
requirement for Channel 
Protection Volume and 
detailed standards for 

incorporating LID/Green 
standards for addressing 

water quality and channel 
bank erosion problems 

Countywide 

Would prevent increase in 
channel bank erosion 

downstream of developments 
and allow the use of state of the 

art LID/Green practices to 
eliminate nuisance flooding and 
water quality issues; would not 

solve current problems 

Yes 

Adopt draft Ordinance and 
Technical Standards to 

include removal 
requirements for nutrients, 

metals, and E. coli 

Countywide Would lessen the impact of 
development on water quality Yes 

Stabilize streambank 

Upstream and 
downstream of Private Rd. 

2 on Little Eagle Creek; 
upstream and 

downstream of Private Rd. 
4; near downstream-most  

Joliet Rd. crossing on 
Johnson-Gardner Drain 

Eroded streambank does not 
pose an imminent threat to 

public or private infrastructure 
No 

Upstream of Private Rd. 3 
on Little Eagle Creek 

Loss of one of the undermined 
trees may cause further 
instability of the area, 

threatening Private Rd 3 or Little 
Eagle Creek Ave. 

Yes 

Decrease low-flow channel 
width 

Inline lake between 
Private Rd. 2 & 3 on Little 

Eagle Creek  

Lake serves as a sediment “sink” 
and creates instability causing 

erosion 
Yes 

Downstream of Private Rd. 
3 on Little Eagle Creek 

Over widened channel causes 
discontinuity in sediment 
balance causing erosion 

Yes 

Increase use of no-till 
practices Entire Watershed 

Would reduce sediment loads 
related to agriculture, which 

reduces likelihood of erosion and 
increases water quality 

Yes 

Increase use of cover crops Entire Watershed Yes 
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Potential Solution Problem Location(s) Remarks 
Carried 

to Short-
list 

Increase use of buffer strips Entire Watershed 

Filters sediment and pollutants 
from runoff, which reduces 

likelihood of erosion and 
increases water quality 

Yes 

Increase use of grassed 
waterways Entire Watershed 

Filters sediment and pollutants 
from runoff, which reduces 

likelihood of erosion and 
increases water quality.  Reduces 

likelihood of gullies forming on 
agricultural land. 

Yes 

Increased erosion and 
sediment control inspections 

in locations with high 
sediment load downstream 

of development during 
construction 

John Edwards Drain 

Reduces sediment loads related 
to development, which reduces 

likelihood of erosion and 
increases water quality 

Yes 

Floodproof structures 
currently in the floodplain Various 

May limit or prevent flooding to 
individual structures; would not 

lower existing flood elevations or 
maintain access to properties.  

Good solution for isolated 
shallow flooding or where large 
scale solutions aren’t feasible. 

Yes 

Buyout structures currently 
in the floodplain Various 

Removes flood hazard; does not 
decrease flood elevations.  Best 
used where flood depths exceed 

recommended floodproofing 
depths and no large scale 

solution is both structurally and 
economically feasible 

Yes 

Remove abandoned bridges 

Abandoned railroads 
downstream of SR 32 

along Johnson-Gardner 
Drain and Little Eagle 

Creek 

Has the potential to reduce 
upstream flood elevations; may 
increase problems downstream; 

remove local erosion stressor 

Yes 

Enlarge existing stream 
crossings to meet or exceed 
the 100-year elevation with 
2-foot of freeboard without 
overtopping the roadway to 
prevent flooding upstream 

2 Joliet Rd. crossings and 
Private Rd. 9 on Johnson-

Gardner Drain; Towne Rd., 
and Spring Mill Rd. on 

John Edwards Drain; 146th 
St. and 186th St. on Little 

Eagle Creek 

Improves the existing stream 
crossings that are overtopped 
during flood events; has the 

potential to reduce upstream 
flood elevations; may increase 

problems downstream 

Yes 
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Potential Solution Problem Location(s) Remarks 
Carried 

to Short-
list 

Raise roadway to eliminate 
overtopping 

Joliet Rd segment parallel 
to Johnson-Gardner Drain; 

166th St. at Little Eagle 
Creek , Little Eagle Creek 
Avenue between 166th St. 

and SR 32 

Creates flood-free driving lane; 
may increase flooding upstream; 
may not be permittable due to 

water surface increases 
upstream 

Yes 

Construct 2-stage channels 

Downstream of SR 32 and 
near confluence with Arm 
2 along Johnson-Gardner 

Drain; downstream of 
Spring Mill Rd and 

downstream of Towne Rd. 
along John Edwards Drain; 

upstream of 146th St., 
between 166th St. and SR 
32, between 186th St. and 

Casey Rd. along Little 
Eagle Creek 

Reduces flood elevations and 
minimizes the amount of 

sediment and nutrients that are 
transported by stormwater 

Yes 

Construct a bypass channel 
Near Joliet Rd. crossings 
along Johnson-Gardner 

Drain 

Could reduce flooding along 
Joliet Rd; no clear path that 

would drain properly and not 
require the removal of several 

buildings 

No 

Channel improvement 
Near Joliet Rd. crossings 
along Johnson-Gardner 

Drain 

Increases channel capacity and 
reduce flood elevations; has 

negative environmental impacts.  
Should only be used if other 

solutions aren’t feasible. 

Yes 

Construct regional detention 
ponds Various 

Prevents increased peak flow 
rates due to development; has 
the potential to reduce peak 

flow rates and current flooding 
problems 

Yes 

 

5.4 SUMMARY OF SHORT-LISTED PROMISING SOLUTIONS 

A summary of short-listed promising solutions to address existing 
flooding problems and concerns regarding potential worsening of 
flooding problems in the future is provided in Table 5-5.  These 
promising solutions will be further evaluated in detail in Chapter 6. 
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Table 5-5:  Short-listed Promising Solutions 
Solution 
Number Potential Solution Problem Location(s) Remarks 

1 

Adopt draft Ordinance 
and Technical Standards 
to add requirement for 

Channel Protection 
Volume and detailed 

standards for 
incorporating LID/Green 

standards for 
addressing water quality 

and channel bank 
erosion problems 

Countywide 

Would prevent increase in channel 
bank erosion downstream of 

developments and allow the use of 
state of the art LID/Green practices 
to eliminate nuisance flooding and 

water quality issues; would not 
solve current problems 

2 

Adopt draft Ordinance 
and Technical Standards 

to include removal 
requirements for 

nutrients, metals, and E. 
coli 

Countywide Would lessen the impact of 
development on water quality 

3 Stabilize streambank Upstream of Private Rd. 3 
on Little Eagle Ck 

Loss of one of the undermined trees 
may cause further instability of the 

area, threatening Private Rd 3 or 
Little Eagle Creek Ave. 

4 Decrease low-flow 
channel width 

Inline lake between 
Private Rd. 2 & 3 on Little 

Eagle Ck  

Lake serves as a sediment “sink” and 
creates instability causing erosion 

Downstream of Private 
Rd. 3 on Little Eagle Ck 

Over widened channel causes 
discontinuity in sediment balance 

causing erosion 

5 
Increase use of no-till 

practices Entire Watershed Would reduce sediment loads 
related to agriculture, which reduces 
likelihood of erosion and increases 

water quality 6 
Increase use of cover 

crops Entire Watershed 

7 
Increase use of buffer 

strips Entire Watershed 
Filters sediment and pollutants from 
runoff, which reduces likelihood of 
erosion and increases water quality 

8 Increase use of grassed 
waterways Entire Watershed 

Filters sediment and pollutants from 
runoff, which reduces likelihood of 

erosion and increases water quality.  
Reduces likelihood of gullies forming 

on agricultural land. 
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Solution 
Number Potential Solution Problem Location(s) Remarks 

9 

Increased erosion and 
sediment control 

inspections in locations 
with high sediment load 

downstream of 
development during 

construction 

John Edwards Drain 

Reduces sediment loads related to 
development, which reduces 

likelihood of erosion and increases 
water quality 

10 
Floodproof structures 

currently in the 
floodplain 

Various 

May limit or prevent flooding to 
individual structures; would not 

lower existing flood elevations or 
maintain access to properties.  Good 

solution for isolated shallow 
flooding or where large scale 

solutions aren’t feasible. 

11 
Buyout structures 

currently in the 
floodplain 

Various 

Removes flood hazard; does not 
decrease flood elevations.  Best 
used where flood depths exceed 

recommended floodproofing depths 
and no large scale solution is both 

structurally and economically 
feasible 

12 Remove abandoned 
bridges 

Abandoned railroads 
downstream of SR 32 

along Johnson-Gardner 
Drain and Little Eagle 

Creek 

Has the potential to reduce 
upstream flood elevations; may 
increase problems downstream; 

remove local erosion stressor 

13 

Enlarge existing stream 
crossings to meet or 
exceed the 100-year 

elevation with 2-foot of 
freeboard without 

overtopping the 
roadway to prevent 
flooding upstream 

2 Joliet Rd. crossings and 
Private Rd. 9 on Johnson-

Gardner Drain; Towne Rd., 
and Spring Mill Rd. on 

John Edwards Drain; 146th 
St. and 186th St. on Little 

Eagle Creek 

Improves the existing stream 
crossings that are overtopped 
during flood events; has the 

potential to reduce upstream flood 
elevations; may increase problems 

downstream 

14 Raise roadway to 
eliminate overtopping 

Joliet Rd segment parallel 
to Johnson-Gardner Drain; 

166th St. at Little Eagle 
Creek , Little Eagle Creek 
Avenue between 166th St. 

and SR 32 

Creates flood-free driving lane; may 
increase flooding upstream; may not 
be permittable due to water surface 

increases upstream 
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Solution 
Number Potential Solution Problem Location(s) Remarks 

15 Construct 2-stage 
channels 

Downstream of SR 32 and 
near confluence with Arm 
2 along Johnson-Gardner 

Drain; downstream of 
Spring Mill Rd and 

downstream of Towne Rd. 
along John Edwards Drain; 

upstream of 146th St., 
between 166th St. and SR 
32, between 186th St. and 

Casey Rd. along Little 
Eagle Creek 

Reduces flood elevations and 
minimizes the amount of sediment 
and nutrients that are transported 

by stormwater 

16 Channel improvement 
Near Joliet Rd. crossings 
along Johnson-Gardner 

Drain 

Increases channel capacity and 
reduce flood elevations; has 

negative environmental impacts.  
Should only be used if other 

solutions aren’t feasible. 

17 Construct regional 
detention ponds Various 

Prevents increased peak flow rates 
due to development; has the 

potential to reduce peak flow rates 
and current flooding problems 
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CHAPTER 6 DETAILED EVALUATION OF PROMISING 
SOLUTIONS 

 
This Chapter includes a detailed analysis of the most promising solutions 
filtered through the screening process in Chapter 5 to determine their 
suitability for potential inclusion as a Master Plan component for the 
Little Eagle Creek Watershed.  Calculation details are provided in 
Appendix 5 (and digitally on a CD) for promising solutions requiring a 
hydrologic and/or hydraulic analysis. 

6.1 PROMISING SOLUTION 1:  ADOPT DRAFT ORDINANCE AND TECHNICAL STANDARDS TO 
INCLUDE CHANNEL PROTECTION VOLUME REQUIREMENTS 

A new draft of the County Stormwater Ordinance and Technical 
Standards has not yet been adopted.  This draft includes Channel 
Protection Volume requirements.  Channel protection is typically 
achieved by matching the post-construction runoff volume and flowrate 
to the pre-settlement condition for all runoff events up to the bankfull 
flow.  However, due to difficulties in determining the pre-settlement 
conditions, the net control of runoff resulting from a 1-year, 24-hour 
storm in the Proposed Condition can be established as the standard for 
channel protection.  The bankfull flow in most Indiana streams correlate 
with the 1.5 to 2-year flood event.  This requirement of Channel Volume 
Protection will reduce future increase in channel bank erosion due to 
development and will be included as a recommended Master Plan 
component.  The updated Technical standards should also contain 
detailed procedures and incentives on the utilization of LID/Green 
Infrastructure to satisfy the water quality and channel protection 
volume requirements. 

6.2 PROMISING SOLUTION 2:  ADOPT DRAFT ORDINANCE AND TECHNICAL STANDARDS TO 
INCLUDE UPDATED POLLUTANT REMOVAL REQUIREMENTS 

The current Stormwater Management Ordinance and Technical 
Standards requires post-construction BMPs to remove 80% TSS from 
stormwater runoff but does not target other pollutants of concern such 
as nutrients, like nitrogen and phosphorous, metals, and E. coli.  It is 
assumed that other pollutants of concern will be captured to some 
extent with TSS which may not necessarily be the case.  Removal of 
additional pollutants is especially important given that every water 
quality sampling site has E. coli concentrations above the recommended 
levels.  The new draft of the Ordinance and Technical Standards includes 
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these requirements.  This will be included as a recommended Master 
Plan component.   

6.3 PROMISING SOLUTION 3:  STABILIZE STREAMBANK 

The bank erosion and 
failure observed in the 
Little Eagle Creek 
Watershed appears to be 
a collection of isolated 
sediment conveyance 
imbalances, which means 
that stabilization isn’t 
necessary unless public 
or private infrastructure 
is threatened.  The 
erosion upstream of 
Private Road 3 is 
threatening Little Eagle 
Creek Avenue; therefore, 
bank stabilization was 
analyzed in this reach. 
 
This solution (shown in 
Figure 6-1) involves the 
realignment of a portion 
of Little Eagle Creek, as 
well as the armoring of 

the east bank to prevent further erosion toward Little Eagle Creek 
Avenue.  The channel currently suffers from severe bank instability that 
is likely a result of an excessive sediment transport capacity and local 
disturbances to the channel from all-terrain-vehicle (ATV) activity.  A 
sediment capacity analysis was completed to verify a decrease in the 
sediment capacity of the channel as a result of the proposed 
improvements; the results of the sediment capacity analysis are 
provided in Appendix 3.  The velocity in the channel in the vicinity of the 
proposed improvements will allow for vegetated erosion control 
measures to serve as bank protection; a Geoweb retaining wall and 
erosion control blankets are expected to provide adequate bank 
protection.  The relatively minor amount of net fill required to construct 
the proposed improvements is expected to result in less than 0.1 feet of 
increase in flooding elevations during the 1% annual chance event.  The 
construction of these improvements is expected to be permittable; 
however, environmental mitigation will likely be required as the 
proposed improvements include fill below the Ordinary High Water 
Mark (OHWM).  This solution will be included as a recommended 
Master Plan component. 

Figure 6-1:  Streambank Stabilization Location 
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6.4 PROMISING SOLUTION 4:  DECREASE LOW-FLOW CHANNEL WIDTH 

Overly wide channel 
sections can cause 
sediment imbalance 
and instability in the 
nearby reach.  This 
is the case with the 
inline lake between 
Private Roads 2 and 
3 and a small reach 
downstream of 
Private Road 3.  This 
solution includes 
modifying the 
existing cross-
sectional geometry 
of the channel to 
reduce the low-flow 
channel area to 
promote an 
improvement in the 
sediment continuity 

in the stream.  The placement of fill within the floodplain and channel 
would be used to augment the sediment capacity through the identified 
reaches to more closely match the sediment capacity of the stream 
segments immediately upstream and downstream of the improvement 
reach.  Preliminary analysis of the existing versus proposed channels’ 
sediment capacities indicate an increased capacity, as can be expected 
of channels with a more confined low-flow channel.  Calculations 
showing the relative increase in sediment capacity are provided in 
Appendix 3.  These calculations are based on the limited amount of data 
available at the time of this study; updated and additional calculations 
will be necessary if these solutions are implemented.  The placement of 
a substantial amount of fill, as required by the proposed improvements, 
results in an increase in flooding elevations in the immediate vicinity of 
the proposed improvements.  Hydraulic modeling of the improvements 
suggests a maximum increase in the 1% annual chance event water 
surface elevations of approximately 0.2 feet.  It is anticipated that minor 
refinements of the proposed grading and the purchase of additional 
right-of-way or easement may allow the project to be permittable.  The 
proposed improvements include the placement of fill material below 
the Ordinary High Water mark (OHWM), which will require 
environmental mitigation.  This solution will be included as a 
recommended Master Plan component. 

Figure 6-2:  Locations to Decrease Low-Flow Channel Width 
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6.5 PROMISING SOLUTION 5:  INCREASE USE OF NO-TILL PRACTICES 

Planting, harvesting, and fertilizing are done with minimal soil 
disturbance in no-till practices.  Because of the minimal soil disruption, 
water and wind erosion is less likely to occur.  When less sediment is 
delivered to streams, routine maintenance or dredging may be 
lessened.  Less additional sediment introduced into streams results in 
less streambank erosion.  Additional benefits for landowners include 
less irrigation, reduced soil compaction, and less machinery/operating 
costs.  This solution will improve erosion and stream water quality and 
will be included as a recommended Master Plan component. 

6.6 PROMISING SOLUTION 6:  INCREASE USE OF COVER CROPS 

Cover crops are planted in the offseason on agricultural land to cover 
the soil and protect against water and wind erosion.  Studies show that 
cover crops can reduce runoff and soil loss by approximately 50%.  Less 
soil leaving the fields means less soil entering the streams in the 
watershed and reduces the likelihood of sediment imbalance, 
streambank erosion, and poor water quality.  Cover crops in no-till 
operations can be turned into mulch, which reduces soil loss by 
approximately 90%.  Additional benefits for landowners are seen when 
cover crops with long roots are selected as they can pull nutrients up 
through the soil so they are accessible to the row crop plantings.  This 
solution will improve erosion and stream water quality and will be 
included as a recommended Master Plan component. 

6.7 PROMISING SOLUTION 7:  INCREASE USE OF BUFFER STRIPS 

Planting vegetation along the overbanks will provide resistance to 
erosion and reduce the possibility of future stream widening.  Planting 
trees and shrubs inside the buffer will increase bank stabilization by 
providing a root system that will help keep the bank intact.  Similarly, 
this vegetation will help by filtering sediments and other pollutants out 
of the stream and provide for overall water quality enhancement.   
 
Using vegetation in a buffer zone or easement filters runoff and reduces 
pollution, nutrients, and sediment before they enter the stream.  
Buffers along natural streams consist of a natural and dense network of 
grasses, shrubs, and trees, while buffers along drainage ditches are 
mowed cool season grasses regularly maintained to prevent the 
development of woody plants.  A minimum buffer width of 30-feet 
where possible is advised; however, a larger buffer would provide more 
filtration benefits to the stream.  A buffer zone will also aid in channel 
maintenance by preserving access to the stream.  This solution will 
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improve erosion and stream water quality and will be included as a 
recommended Master Plan component. 

6.8 PROMISING SOLUTION 8:  INCREASE USE OF GRASSED WATERWAYS 

Grassed waterways are constructed channels that are seeded with 
vegetation and are useful in agricultural areas where gullies have 
formed or are likely to form.  The grassed waterway provides a location 
for runoff to flow without eroding loose topsoil and transporting 
sediment to a receiving stream.  Erosion is reduced because the grasses 
slow the velocity of the water.  Cost-share programs are available 
through the NRCS; however, the grassed waterway will need to be in 
place for a minimum of 10-years to be eligible.  Individual/community 
cost is typically 20% of the construction cost as long as total costs do not 
exceed $6 per linear foot of waterway.  This solution will improve 
erosion and stream water quality and will be included as a 
recommended Master Plan component. 

6.9 PROMISING SOLUTION 9:  INCREASE EROSION AND SEDIMENT CONTROL INSPECTIONS 

Erosion and sediment control measures during development reduce 
sediment and pollutants early on from entering waterways.  This is 
important for water quality preservation in streams that are already 
starting to deteriorate from nearby development.  The John Edwards 
Drain QHEI assessment found that development in this sub-watershed 
may be starting to impair the stream’s ability to support biological 
communities.  The assessment shows that while water quality needs to 
be preserved and monitored here, mitigation is likely not necessary at 
this time.  Increasing erosion and sediment control inspections at 
construction sites is a low cost way to reduce the likelihood of 
decreased water quality due to development and will be included as a 
recommended Master Plan component. 

6.10  PROMISING SOLUTION 10:  FLOODPROOF STRUCTURES CURRENTLY IN THE FLOODPLAIN 

Floodproofing existing floodprone structures is usually an economical 
solution to shallow flooding of structures where there are not large 
scale problems or large scale solutions are not feasible.  However, this 
solution does not protect access to structures or reduce flood 
elevations.   
 
Floodproofing may be designed to reduce the number of times the 
building is flooded or to limit the potential damage to the building and 
its contents.  General approaches to floodproofing range from low cost 
solutions such as moving or elevating valuables from the area subject to 
flooding to more expensive solutions including: 

Sample Grassed 
Waterway 
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1. Implementing measures that prevent basement flooding 

and sewer backups; 

2. Wet floodproofing – modifying the building and relocating 
the contents to allow floodwaters inside the structure with 
little or no damage; 

3. Dry floodproofing – preventing water from entering the 
structure by making the building floor and walls watertight; 

4. Floodwalls – preventing floodwaters to come near the 
building by constructing barriers around the building or at 
the lower elevations on the property; and 

5. Elevation – preventing the floodwaters to enter the building 
by raising the building in place. 

 
Selecting the appropriate floodproofing measure for a structure will 
depend on the nature of the flood hazard, the physical condition of the 
site, the function and use of the building, and its structural 
characteristics.  
 
Typically, flood depths must be less than 3-feet for floodproofing to be 
effective.  Table 6-1 lists the number of structures likely eligible for 
floodproofing, though some may not require floodproofing if other 
flood protection or reduction measures are taken.  Streams without 
existing structures in a defined floodplain or that do not have a defined 
floodplain are not listed. 
 

                                                          Table 6-1:  Structures Eligible for Floodproofing 

Stream Name Number of Structures 
Eligible for Floodproofing 

John Edwards Drain 1 
Johnson-Gardner Drain 5 

Little Eagle Creek 44 
 
Floodproofing is an economical solution for flood protection in areas 
with isolated shallow flooding and will be included as a recommended 
Master Plan component.  A typical community-led floodproofing 
program would involve developing a cost-share grant program, with the 
County/community matching one to one the expenditure made by the 
property owner towards floodproofing.  The County/community cost-
share contribution is typically capped at about $10,000 for each 
residential and $20,000 for each non-residential structure. 
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6.11  PROMISING SOLUTION 11:  BUYOUT STRUCTURES CURRENTLY IN THE FLOODPLAIN 

Buyouts are generally reserved for existing structures where no other 
flood protection or reduction options are economically and structurally 
feasible.  There are 12 structures in the Little Eagle Creek floodplain that 
are not eligible for floodproofing due to flood depths greater than 3-
feet.  These structures would either need to be bought out, protected 
by some other solution, or continue to be subjected to flood hazards.  
There are no structures along John Edwards Drain or Johnson-Gardner 
Drain that have 1% annual chance flood depths greater than 3 feet. 
 
The cost of a buyout is approximately the assessed value of the property 
plus 20% for demolition and miscellaneous acquisition fees.  A typical 
community-led floodprone home buyout program would involve the 
community applying for FEMA mitigation grants for the affected 
structures.  The federal grant covers 75% of the cost of relocation, 
buyout, and demolition, with the community covering the remaining 
25% of the costs. 

6.12  PROMISING SOLUTION 12:  REMOVE ABANDONED BRIDGES 

There is an abandoned railroad near SR 32 that crosses both Little Eagle 
Creek and Johnson-Gardner Drain.  Both bridges are in disrepair.  The 
crossing at Little Eagle Creek has begun to cause localized erosion 
issues.  This solution involves the removal of the abandoned railroad 
crossings and the regrading of the channel banks in the vicinity of the 
structures.  The removal of the bridges was hydraulically modeled to 
determine the potential benefit of the bridge removal on flooding 
elevations.  The locations of both bridges are shown in Figure 6-3. 

Figure 6-3:  Locations of Abandoned Railroad Bridges 
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6.12.1 Abandoned Railroad Bridge Along Little Eagle Creek 

The removal of the Little Eagle Creek bridge and regrading of the 
channel is expected to lower flooding elevations immediately adjacent 
to the structure by approximately 0.6 feet and remove one structure 
from the floodplain.  The anticipated erosion benefit along Little Eagle 
Creek was not numerically quantified as the disturbance caused by the 
structure appears to be limited to the immediate vicinity of the bridge.  
The removal of the bridge piers and abutments, as well as the channel 
regrading should prevent the development of scoured banks.  Removal 
of the bridge is expected to be permittable due to the reduction in 
flooding elevations and the minor impacts to channel and surrounding 
habitat.  This solution will improve erosion and reduce flood elevations 
and will be included as a recommended Master Plan component. 

6.12.2 Abandoned Railroad Bridge Along Johnson-Gardner Drain 

The removal of the Johnson-Gardner Drain bridge is expected to reduce 
flood elevations by 2.5 feet immediately upstream of the crossing.  
There are also 3 buildings upstream that will be removed from the 
floodplain.  This solution will reduce flood elevations and will be 
included as a recommended Master Plan component. 

6.13  PROMISING SOLUTION 13:  ENLARGE EXISTING STREAM CROSSINGS TO REDUCE 
UPSTREAM FLOODING 

There are seven stream crossings in the watershed that may be 
restrictive based on available hydraulic modeling.  If enlarged, they may 
reduce upstream flooding and provide flood free access along the road 
in the 1% annual chance event.  Each of the following bridges was 
analyzed with these goals in mind.  The seven crossing are shown in 
Figure 6-4. 

6.13.1 Joliet Road Along Johnson-Gardner Drain 

Joliet Road crosses Johnson-Gardner Drain three times.  The northern 
two crossings were evaluated for enlargement.  The upstream crossing 
was enlarged by 20 feet.  While that reduces the water surface 
immediately upstream of the bridge by 0.7 feet, the impacts are 
negligible by 300 feet upstream.   
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Figure 6-4:  Stream Crossings to Potentially Enlarge 
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The middle crossing was also enlarged by 20 feet; however, water 
surface elevations only decreased by 0.1 feet.  These results do not 
change the flooding status of any buildings or roads and will not be 
included as a recommended Master Plan component. 

6.13.2 Private Road 9 Along Johnson-Gardner Drain 

Private Road 9 is the most upstream crossing in the model reach.  The 
existing culvert is a 6 foot concrete pipe and was replaced with a 16 foot 
by 6 foot box culvert.  Flood elevations were reduced by 0.7 feet, which 
eliminates road overflow in the 1% annual chance event along Joliet 
Road at the upstream end of the study.  Since Joliet Road is overtopped 
during the 4% annual chance event currently, this will be included as a 
recommended Master Plan component. 

6.13.3 Towne Road Along John Edwards Drain 

Towne Road is currently overtopped in the 2% annual chance event.  
Enlarging the bridge by 30 feet reduces the flood elevations by less than 
0.1 feet upstream.  Since there is very little impact on water surface 
elevations, this will not be included as a recommended Master Plan 
component. 

6.13.4 Spring Mill Road Along John Edwards Drain 

Spring Mill Road is currently overtopped in the 10% annual chance 
event.  Enlarging the bridge by 30 feet reduces the flood elevations by 
less than 0.3 feet upstream.  The road is still overtopped in the 10% 
annual chance event and no other roads or buildings are impacted by 
this reduction.  This will not be included as a recommended Master Plan 
component. 

6.13.5 146th Street Along Little Eagle Creek 

Although 146th Street isn’t overtopped until the 0.2% annual chance 
event, it does appear to be restrictive and could be increasing water 
surface elevations upstream.  Enlarging the bridge by 20 feet reduces 
the flood elevations by approximately 0.3 feet immediately upstream of 
the road.  Reductions dissipate quickly and do not remove upstream 
buildings from the floodplain; therefore, this will not be included as a 
recommended Master Plan component. 

6.13.6 186th Street Along Little Eagle Creek 

186th Street is currently overtopped in the 4% annual chance event.  
Enlarging the bridge by 80 feet reduces the flood elevations by 
approximately 0.4 feet upstream.  The road is still overtopped in the 4% 
annual chance event and no other roads or buildings are impacted by 
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this reduction.  This will not be included as a recommended Master Plan 
component. 

6.14  PROMISING SOLUTION 14:  RAISE ROADWAY ELEVATIONS TO ELIMINATE OVERTOPPING 

Raising roadway elevations can create a flood-free driving lane, but has 
the potential to increase flood elevations upstream.  Increased flood 
elevations could impact other structures and also not be permittable.  
The following roads (shown in Figure 6-5) were evaluated for increased 
roadway elevation. 

6.14.1 Joliet Road along Johnson-Gardner Drain 

Portions of Joliet Road, between the two northern crossings, are 
overtopped in the 10% annual chance event.  Raising the road 0.3 feet 
to allow flood-free access in the 10% annual chance event causes 
upstream flood elevation increases that would not be permittable.  
Since this alternative is not permittable, it will not be included as a 
recommended Master Plan component. 

6.14.2 166th Street at Little Eagle Creek 

166th Street at Little Eagle Creek is overtopped in the 10% annual 
chance event by 0.4 feet.  To have flood-free access in the 10% annual 
chance requires 300 feet of road to be raised over a foot because the 
10% annual chance elevation keeps rising as the roadway rises.  This 
results in the project not being permittable and it will not be included as 
a recommended Master Plan component. 

Figure 6-5:  Roadways to Potentially Raise 
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6.14.3 Little Eagle Creek Avenue between 166th Street and SR 32 

Little Eagle Creek Avenue runs parallel to Little Eagle Creek between 
159th Street and SR 32.  Many segments are overtopped by a variety of 
return periods.  The road is overtopped in the 50% annual chance event 
between Private Roads 2 and 3, in the 1% annual chance event between 
Private Roads 3 & 4, and in the 4% annual chance event near Private 
Road 4.  All three segments were tested individually to increase flood-
free access by a return period; none resulted in a permittable project.  
Since this alternative is not permittable, it will not be included as a 
recommended Master Plan component. 

6.15  PROMISING SOLUTION 15:  CONSTRUCT 2-STAGE CHANNELS  

In areas with flooding, erosion, and/or water quality concerns, 2-stage 
channels can be an excellent single solution to multiple problems.  7 
sites in the watershed were selected for a 2-stage channel analysis.  The 
sites are located: 
 

• Downstream of SR 32 along Johnson-Gardner Drain 
• Near confluence with Arm 2 along Johnson-Gardner Drain 
• Downstream of Spring Mill Rd along John Edwards Drain 
• Downstream of Towne Rd. along John Edwards Drain 
• Upstream of 146th St. along Little Eagle Creek 
• Between 166th St. and SR 32 along Little Eagle Creek 
• Between 186th St. and Casey Rd. along Little Eagle Creek 

and shown in Figure 6-6.  All 7 sites either failed to reduce flood 
elevations significantly or required 2-stage channels so large that they 
are not economically feasible.  Since the 2-stage channel failed to 
reduce flood elevations and there are more economical solutions for 
erosion and water quality protection, no 2-stage channels will be 
included as recommended Master Plan components. 

6.16  PROMISING SOLUTION 16:  CHANNEL IMPROVEMENT ALONG JOLIET ROAD 

Because of the proximity of Johnson-Gardner Drain to Joliet Road, there 
isn’t much space for a variety of alternatives to reduce flooding along 
Joliet Road.  Channel improvements are a space saving alternative; 
however, they are environmentally disruptive.  Since no other 
alternatives resolved flooding in this area, a 35-foot wide rectangular 
channel was evaluated between the north and middle Joliet Road 
crossings.  The proposed channel improvement reach is shown in Figure 
6-7.   
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Figure 6-6:  Locations of Potential 2-Stage Channels 
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By itself, the channel improvement does not lower flood elevations 
enough to provide flood-free access in the 10% annual chance event.  
When combined with raising Joliet Road in this reach, flood-free access 
can be provided up to the 2% annual chance event while still being 
permittable.  However, seven driveway bridges would also need to be 
replaced in this reach.  Due to excessive costs, this alternative will not 
be included as a recommended Master Plan component. 

6.17  PROMISING SOLUTION 17:  CONSTRUCT REGIONAL DETENTION PONDS 

Since the Little Eagle Creek Watershed is made up of three prominent 
streams, the ideal configuration of regional ponds should be one pond 
along each main stream.  The locations selected were near the 
confluence with Arm 2 along Johnson-Gardner Drain, near Ditch Road 
along John Edwards Drain, near SR 32 along Little Eagle Creek.  
However, due to the timing of the way the water combines and space 
constraints in these locations, the total storage volume is very large, 
roughly 2,000 ac-ft.  There are not enough at risk structures to make 
this an economically feasible solution; therefore, this alternative will not 
be included as a recommended Master Plan component.  

Figure 6-7:  Potential Channel Improvement Location 
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CHAPTER 7 RECOMMENDED MASTER PLAN 
COMPONENTS 

 
This Chapter summarizes the recommended Master Plan components 
for the Little Eagle Creek Watershed investigated as solutions to the 
noted problems and provides information regarding each promising 
component’s expected positive impacts and disadvantages.  Table 7-1 
includes a list of the promising solutions discussed in Chapter 6, the 
problems they are meant to address, their potential impacts, and an 
estimated cost.  Additional recommendations are included for 
additional data gathering and future studies.  Cost data sheets for 
recommended Master Plan components are provided in Appendix 6. 
 
Based on findings in Chapters 2 and 3, it is also recommended that the 
county continue to use and enforce the current Stormwater Ordinance 
and Technical Standards, specifically the countywide release rates, 
except for revisions recommended below. 
 

Table 7-1:  Recommended Master Plan Components 

Master Plan Component Problem(s) 
Addressed 

Positive  
Impacts Disadvantages Estimated 

Cost 
Update Ordinance and 

Technical Standards to add 
requirement for Channel 
Protection Volume and 
detailed standards for 

incorporating LID/Green 
standards for addressing 

water quality and channel 
protection volume 

requirements 

Streambank 
erosion, nuisance 

flooding  

Would prevent 
increase in 

channel bank 
erosion 

downstream of 
developments, 

eliminate 
nuisance flooding 
and water quality 

issues 

Would not 
solve current 

problems 

Free 

Update Ordinance and 
Technical Standards to 

include removal 
requirements for nutrients, 

metals, and E. coli 

High E. coli and 
phosphorus 

concentrations in 
most streams 

Would lessen the 
impact of 

development on 
water quality 

Would not 
solve current 

problems 

Consider updating 
Ordinance and Technical 

Standards to include 
protection requirements 
for the 0.2% (500-year) 

annual chance flood 

Climate change 
causing higher 

storm intensities 
and frequencies 

Would provide 
greater flood 
protection to 

new 
development 

Would not 
solve current 

problems 

Less than 
$5,000 

 
89 

 



Little Eagle Creek Watershed Master Plan                                                                                                 July 2015 
 

Master Plan Component Problem(s) 
Addressed 

Positive  
Impacts Disadvantages Estimated 

Cost 

Stabilize streambank 
Streambank 

erosion; water 
quality 

Increased bank 
stability at 
project site 

Slight increase 
in water 
surface 

elevations 
upstream 

$420,000 

Decrease low-flow channel 
width 

Streambank 
erosion; water 

quality 

Improved 
sediment 

continuity, 
reduce 

streambank 
erosion 

Slight increase 
in water 
surface 

elevations 
upstream 

$412,000 

Increase use of no-till 
practices 

Water quality, 
erosion 

Reduced soil loss, 
irrigation, and 

operating costs; 
reduced 

streambank 
erosion, 

frequently 
increased 

agricultural yields 

Change in 
machinery for 

farmers 

Varies by 
farm size 

Increase use of cover 
crops 

Water quality, 
erosion 

Reduced soil loss, 
irrigation, and 

operating costs; 
reduced 

streambank 
erosion 

Additional time 
spent seeding 

after main 
harvest 

~ $25 per 
acre 

Increase use of buffer 
strips 

Water quality, 
erosion  

Would filter and 
trap pollutants 

carried by 
stormwater; 

reduce erosion; 
create/preserve 

access to streams 
for maintenance 

None $250-$500 
per acre 

Increase use of grassed 
waterways 

Water quality, 
erosion 

Would filter and 
trap pollutants 

carried by 
stormwater; 

reduce soil loss 
and streambank 

erosion 

Reduces 
amount of land 

available for 
agriculture; 
must be in 

place for 10 
years to 

eligible for 
cost-share 

funding  

Varies;  
20% of 

construction 
cost is 

eligible for 
cost-share 

funding  
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Master Plan Component Problem(s) 
Addressed 

Positive  
Impacts Disadvantages Estimated 

Cost 
Increased erosion and 

sediment control 
inspections in locations 
with high sediment load 

downstream of 
development during 

construction 

Water quality, 
erosion 

Reduced soil loss, 
streambank 

erosion; 
increased water 

quality 

Increased time 
spent on 

inspections 

Performed 
by County 

Floodproof 49 structures 
currently in the floodplain 

Shallow flooding 
of structures 

Limits or 
prevents flooding 

to individual 
structures; 
economic 

solution for 
isolated shallow 

flooding 

Would not 
lower existing 

flood 
elevations or 

maintain 
access to 

properties. 

Up to 
$600,000 

Buyout 12 structures 
currently in the floodplain 

Deep flooding of 
structures 

Removes building 
from flood 

hazard 
High cost $675,000 

Remove abandoned 
bridges 

Streambank 
erosion; water 

quality; flooding 
upstream 

Reduced 
streambank 

erosion near site; 
reduced water 

surface 
elevations 
upstream 

Increases 
flooding 

immediately 
downstream 

$145,000 
per bridge 

Enlarge Private Road 9 
culvert along Johnson-

Gardner Drain 

Flooding 
upstream 

Has the potential 
to reduce 

upstream flood 
elevations and 

eliminate 
flooding on Joliet 

Rd. during 1% 
annual chance 

event  

May increase 
problems 

downstream 
$350,000 

Add stream gage at 156th 
St. and Little Eagle Creek 

Additional model 
calibration data; 

flood warning 
data 

Increased data 
for more 

accurate flood 
analysis and 
forecasting 

Ongoing 
annual costs 
for the life of 

the gage; 
would not 

solve current 
problems 

~10,000 
installation; 

~$6,000 
annual 

maintenance 
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Master Plan Component Problem(s) 
Addressed 

Positive  
Impacts Disadvantages Estimated 

Cost 
Revise hydrologic model 

every 10-15 years or after a 
major rainfall event (2% 

annual chance/50-year or 
larger) 

Limited calibration 
data 

Increased data 
for more 

accurate flood 
analysis 

Cost $30,000 

Perform a 0.92 mile long 
hydraulic analysis on 

Stuart-Rawlings Drain from 
mouth to confluence with 

Arm 2 

Lack of flood 
elevation data for 

stream with 
greater than 1 

square mile 
drainage area 

Would define 
flood hazards 

along the stream 
Cost $11,000 
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CHAPTER 8 IMPLEMENTATION PLAN 

 
This Chapter provides a summary of conclusions of the study and a list 
of actions to be followed in order to implement the recommended plan 
components. 

8.1 ORDINANCE AND TECHNICAL STANDARDS UPDATE 

• Revise the County’s Stormwater Ordinance and Technical 
Standards to include Channel Protection Volume requirements 
and include LID standards for water quality and Channel 
Protection Volume  

• Revise the County’s Stormwater Ordinance and Technical 
Standards to include removal requirements for nutrients, 
metals, and E. coli.  

• Revise the County’s Stormwater Ordinance and Technical 
Standards to include protection requirements for the 0.2% (500-
year) annual chance flood 

• Conduct training for staff reviewers, decision-makers and the 
development community. 

• Adopt and enforce new requirements. 

8.2 STABILIZE STREAMBANK 

• Develop design and construction documents 
• Obtain Construction in a Floodway permit from IDNR  
• Obtain USACE water quality permits 
• Proceed with construction& site restoration 

8.3 DECREASE LOW-FLOW CHANNEL WIDTH 

• Develop design and construction documents 
• Obtain Construction in a Floodway permit from IDNR  
• Obtain USACE water quality permits 
• Proceed with construction& site restoration 

8.4 INCREASE USE OF NO-TILL PRACTICES 

• Conduct a workshop and/or develop educational materials on 
the benefits of implementing no-till practices on agricultural 
land to encourage property owners to participate. 
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8.5 INCREASE USE OF COVER CROPS 

• Conduct a workshop and/or develop educational materials on 
the benefits of using off-season cover crops on agricultural land 
to encourage property owners to participate. 

8.6 INCREASE USE OF BUFFER STRIPS 

• Determine best locations along streams with poor water quality 
for installation of buffer strips 

• Conduct a workshop and/or develop educational materials on 
the benefits of implementing buffer strips along natural streams 
and drainage ditches to encourage property owners to 
participate. 

• Develop a cost-share program to assist landowners with 
implementing buffer strips. 

• Develop and maintain a GIS database of buffer strips as they are 
added to the watershed. 

8.7 INCREASE USE OF GRASSED WATERWAYS 

• Determine best locations for installation of grassed waterways 
• Conduct a workshop and/or develop educational materials on 

the benefits installing grassed waterways on agricultural land to 
encourage property owners to participate. 

• Develop a cost-share program to assist landowners with 
implementing grassed waterways. 

8.8 INCREASE EROSION AND SEDIMENT CONTROL INSPECTIONS 

• Develop a list of stream reaches with reduced water quality due 
to sediment 

• Prioritize inspections in close proximity to the above stream 
reaches 

8.9 FLOODPROOFING 

• Develop a floodproofing cost-share program and an associated 
application form 

• Create outreach materials and conduct meetings with 
interested participants 

• Encourage property owners in defined floodplains to obtain a 
lowest adjacent grade survey to determine more accurate flood 
depths affecting their structure 
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• Gather grant funding information for property owners 
• Based on flood depth, site layout, etc., determine the best type 

of floodproofing for use at each location. 

8.10  BUYOUTS 

• Create outreach materials and conduct meetings with 
interested participants 

• Obtain property value appraisal 
• Gather grant funding information (FEMA will pay 75% of 

property acquisition cost) 

8.11  REMOVE ABANDONED BRIDGES 

• Develop design and construction documents  
• Obtain Construction in a Floodway permit from IDNR 
• Obtain USACE water quality permits 
• Proceed with demolition 
• Proceed with minor channel improvements & site restoration 

8.12  ENLARGE STREAM CROSSING (PRIVATE DRIVE 9) ALONG JOHNSON-GARDNER DRAIN 

• Develop design and construction documents 
• Obtain Construction in a Floodway permit from IDNR 
• Obtain USACE water quality permits 
• Proceed with construction 

8.13  ADD STREAM GAGE 

• Coordinate with USGS to install and maintain stream gage 

8.14  REVISE HYDROLOGIC MODEL 

• Gather new calibration data (includes major rainfall data and 
high water marks or stream gage data if available) 

• Compare existing model data to new or more detailed terrain 
data 

• Revise hydrologic model 

8.15  ADDITIONAL HYDRAULIC ANALYSIS 

A hydraulic analysis of the existing conditions along Stuart-Rawlings 
Drain is recommended in order to evaluate possible flooding and 
drainage issues in the area.  This is particularly important if 
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development begins within the Stuart-Rawlings subbasin.  Steps needed 
include: 
 

• Confirm that the hydrologic model developed as part of this 
Master Plan does not need to be updated 

• Perform field survey of stream crossings in the study reach 
• Develop hydraulic model and determine flood elevations 
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• Hamilton County.  Aerial Photography.  2012. 
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APPENDIX 1 

WATER QUALITY RAW DATA SHEETS 





Little Eagle Creek  

Stream Sampling Field Sheet 

Date: 5-9-2014 

Staff:  Heather Buck / Amy Douglass 

 

1.  DO (mg/L)__5.87____  DO %___66.8___  Temp__18.3 (C)___  Conductivity _601__________ 

 

Flow:   Riffle   Pool  Eddy  Dry 

 

Water Appearance:_____nothing unusual____________________________________ 

 

Stream Cover:   0-25%  25-50%  50-75%  75-100% Algae 

 

 

2. DO (mg/L)__8.31___  DO %__85.6____  Temp__18.1 (C)_____  Conductivity __610___ 

 

Flow:   Riffle   Pool  Eddy  Dry 

 

Water Appearance:______________________________________________________________ 

 

Stream Cover:   0-25%  25-50%  50-75%  75-100% Algae 

 

 

3. DO (mg/L)___7.17__  DO %__76.4____  Temp___17.5 (C)___  Conductivity __631___ 

 

Flow:   Riffle   Pool  Eddy  Dry 

 

Water Appearance:______________________________________________________________ 

 

Stream Cover:   0-25%  25-50%  50-75%  75-100% Algae 

 

 

4. DO (mg/L)__7.24___  DO %____80.9___  Temp__19.3 (C)___  Conductivity ____850__ 

 

Flow:   Riffle   Pool  Eddy  Dry 

 

Water Appearance:______________________________________________________________ 

 

Stream Cover:   0-25%  25-50%  50-75%  75-100% Algae 



Little Eagle Creek  

Stream Sampling Field Sheet 

Date: 8-28-2014 

Staff:  Heather Buck / Amy Douglass 

 

1.  DO (mg/L)__3.71____  DO %___42.0___  Temp__21.5 (C)___  Conductivity _657__________ 

 

Flow:   Riffle   Pool  Eddy  Dry 

 

Water Appearance:_____nothing unusual____________________________________ 

 

Stream Cover:   0-25%  25-50%  50-75%  75-100% Algae 

 

 

2. DO (mg/L)__4.9___  DO %__63____  Temp__23.7 (C)_____  Conductivity __638___ 

 

Flow:   Riffle   Pool  Eddy  Dry 

 

Water Appearance:______________________________________________________________ 

 

Stream Cover:   0-25%  25-50%  50-75%  75-100% Algae 

 

 

3. DO (mg/L)___6.5__  DO %__77____  Temp___22.3 (C)___  Conductivity __598___ 

 

Flow:   Riffle   Pool  Eddy  Dry 

 

Water Appearance:______________________________________________________________ 

 

Stream Cover:   0-25%  25-50%  50-75%  75-100% Algae 

 

 

4. DO (mg/L)__6.93___  DO %____85.9___  Temp__22.9 (C)___  Conductivity ____1053__ 

 

Flow:   Riffle   Pool  Eddy  Dry 

 

Water Appearance:______________________________________________________________ 

 

Stream Cover:   0-25%  25-50%  50-75%  75-100% Algae 



Little Eagle Creek  

Stream Sampling Field Sheet 

Date: 10-9-2014 

Staff:  Heather Buck / Amy Douglass 

 

1.  DO (mg/L)__3.9____  DO %___38.5___  Temp__12.6 (C)___  Conductivity _686__________ 

 

Flow:   Riffle   Pool  Eddy  Dry 

 

Water Appearance:_____nothing unusual____________________________________ 

 

Stream Cover:   0-25%  25-50%  50-75%  75-100% Algae 

 

 

2. DO (mg/L)__6.1___  DO %__55____  Temp__11.7 (C)_____  Conductivity __684___ 

 

Flow:   Riffle   Pool  Eddy  Dry 

 

Water Appearance:______________________________________________________________ 

 

Stream Cover:   0-25%  25-50%  50-75%  75-100% Algae 

 

 

3. DO (mg/L)___9.4__  DO %__89____  Temp___12.4 (C)___  Conductivity __555___ 

 

Flow:   Riffle   Pool  Eddy  Dry 

 

Water Appearance:______________________________________________________________ 

 

Stream Cover:   0-25%  25-50%  50-75%  75-100% Algae 

 

 

4. DO (mg/L)__7.49___  DO %____70.7___  Temp__13.3 (C)___  Conductivity ____1053__ 

 

Flow:   Riffle   Pool  Eddy  Dry 

 

Water Appearance:______________________________________________________________ 

 

Stream Cover:   0-25%  25-50%  50-75%  75-100% Algae 



- CERTIFICATE OF ANALYSIS -

Heather Buck

Christopher B. Burke Eng.,LTD

115 W. Washington St.

Indianapolis, Indiana  46204

03-Jun-14  01:18 PMReport Date:

(317) 266-8000

(317) 632-3306

Phone:

FAX:

CHRISTOPHERClient ID:

Suite 1368 South

Attn:

E P Disp. Code:

14006039-001

Little Eagle

Our Lab #

Your Project #

Your Project Name:

Sample Type: Water

Your Sample ID: LEC 01

Collection Date:

Receipt Date:

05/09/14  12:00

05/09/14  14:00

ClientCollected By:

Analytical Method

SM 4500-NO3

Prep Method Prep Date ByNitrate-Nitrite, Manual Cadmium Column

Parameter Result
Quant.

Limit CAS #
Analysis

Date ByUnits Qual

Nitrate-Nitrite, Manual Cadmium Column 0.883 mg/L 0.100 dkarrick05/14/14

Analytical Method

SM4500-NH3 D SM4500-NH3 B

Prep Method Prep Date ByOrganic Nitrogen

Parameter Result
Quant.

Limit CAS #
Analysis

Date ByUnits Qual

Organic Nitrogen 0.695 mg/L 0.100 cmiller06/03/14

Analytical Method

SM4500-NH3 D SM4500-NH3 B

Prep Method

5/22/2014 cmiller

Prep Date ByAmmonia

Parameter Result
Quant.

Limit CAS #
Analysis

Date ByUnits Qual

Ammonia 0.191 mg/L< 0.191 7664-41-7 cmiller05/23/14  10:45

Lab # 14006039-001 Sample ID: LEC 01 Page 1 of 8

Astbury Water

Technology, Inc.

5940 West Raymond Street, Indianapolis, IN  46241

317-328-7153, Fax: 317-328-7159
AstburyWaterTechnology.com

ORIGINAL REPORT



Analytical Method

SM 4500-P E SM 4500-P B

Prep Method

5/21/2014 amyers

Prep Date ByTotal Phosphorus, as P

Parameter Result
Quant.

Limit CAS #
Analysis

Date ByUnits Qual

Phosphorus, as P 0.139 mg/L 0.100 7723-14-0 amyers05/21/14

Analytical Method

SM4500-NH3 D SM4500-NH3 B

Prep Method

5/29/2014 cmiller

Prep Date ByTotal Kjeldahl Nitrogen

Parameter Result
Quant.

Limit CAS #
Analysis

Date ByUnits Qual

Total Kjeldahl Nitrogen 0.695 mg/L 0.100 cmiller05/29/14  15:05

Analytical Method

SM 4500-P E SM 4500-P B

Prep Method

5/21/2014 amyers

Prep Date ByDissolved Phosphorus, as P

Parameter Result
Quant.

Limit CAS #
Analysis

Date ByUnits Qual

Phosphorus, Dissolved, as P 0.100 mg/L< 0.100 7723-14-0 amyers05/21/14

Analytical Method

EPA 180.1

Prep Method Prep Date ByTurbidity

Parameter Result
Quant.

Limit CAS #
Analysis

Date ByUnits Qual

Turbidity 4.32 NTU 1 dkarrick05/09/14  15:55

Analytical Method

SM 9223B

Prep Method Prep Date ByEscherichia coli, Colilert method

Parameter Result
Quant.

Limit CAS #
Analysis

Date ByUnits Qual

Escherichia coli 186 MPN/100 mL 1 kpotts05/09/14  15:45

Analytical Method

EPA 507

Prep Method Prep Date ByAtrazine

Parameter Result
Quant.

Limit CAS #
Analysis

Date ByUnits Qual

Atrazine 0.00030 mg/L< 0.00030 1912-24-9 SET_ENV05/22/14

Lab # 14006039-001 Sample ID: LEC 01 Page 2 of 8

Astbury Water

Technology, Inc.

5940 West Raymond Street, Indianapolis, IN  46241

317-328-7153, Fax: 317-328-7159
AstburyWaterTechnology.com

ORIGINAL REPORT



14006039-002

Little Eagle

Our Lab #

Your Project #

Your Project Name:

Sample Type: Water

Your Sample ID: LEC 02

Collection Date:

Receipt Date:

05/09/14  11:00

05/09/14  14:00

ClientCollected By:

Analytical Method

SM 4500-NO3

Prep Method Prep Date ByNitrate-Nitrite, Manual Cadmium Column

Parameter Result
Quant.

Limit CAS #
Analysis

Date ByUnits Qual

Nitrate-Nitrite, Manual Cadmium Column 0.590 mg/L 0.100 dkarrick05/14/14

Analytical Method

SM4500-NH3 D SM4500-NH3 B

Prep Method Prep Date ByOrganic Nitrogen

Parameter Result
Quant.

Limit CAS #
Analysis

Date ByUnits Qual

Organic Nitrogen 0.559 mg/L 0.100 cmiller06/03/14

Analytical Method

SM4500-NH3 D SM4500-NH3 B

Prep Method

5/22/2014 cmiller

Prep Date ByAmmonia

Parameter Result
Quant.

Limit CAS #
Analysis

Date ByUnits Qual

Ammonia 0.193 mg/L< 0.193 7664-41-7 cmiller05/23/14  10:45

Analytical Method

SM 4500-P E SM 4500-P B

Prep Method

5/21/2014 amyers

Prep Date ByTotal Phosphorus, as P

Parameter Result
Quant.

Limit CAS #
Analysis

Date ByUnits Qual

Phosphorus, as P 0.100 mg/L< 0.100 7723-14-0 amyers05/21/14

Analytical Method

SM4500-NH3 D SM4500-NH3 B

Prep Method

5/29/2014 cmiller

Prep Date ByTotal Kjeldahl Nitrogen

Parameter Result
Quant.

Limit CAS #
Analysis

Date ByUnits Qual

Total Kjeldahl Nitrogen 0.559 mg/L 0.100 cmiller05/29/14  15:05

Analytical Method

SM 4500-P E SM 4500-P B

Prep Method

5/21/2014 amyers

Prep Date ByDissolved Phosphorus, as P

Parameter Result
Quant.

Limit CAS #
Analysis

Date ByUnits Qual

Phosphorus, Dissolved, as P 0.100 mg/L< 0.100 7723-14-0 amyers05/21/14

Lab # 14006039-002 Sample ID: LEC 02 Page 3 of 8

Astbury Water

Technology, Inc.

5940 West Raymond Street, Indianapolis, IN  46241

317-328-7153, Fax: 317-328-7159
AstburyWaterTechnology.com

ORIGINAL REPORT



Analytical Method

EPA 180.1

Prep Method Prep Date ByTurbidity

Parameter Result
Quant.

Limit CAS #
Analysis

Date ByUnits Qual

Turbidity 2.6 NTU 1 dkarrick05/09/14  15:55

Analytical Method

SM 9223B

Prep Method Prep Date ByEscherichia coli, Colilert method

Parameter Result
Quant.

Limit CAS #
Analysis

Date ByUnits Qual

Escherichia coli 178 MPN/100 mL 1 kpotts05/09/14  15:45

Lab # 14006039-002 Sample ID: LEC 02 Page 4 of 8

Astbury Water

Technology, Inc.

5940 West Raymond Street, Indianapolis, IN  46241

317-328-7153, Fax: 317-328-7159
AstburyWaterTechnology.com

ORIGINAL REPORT



14006039-003

Little Eagle

Our Lab #

Your Project #

Your Project Name:

Sample Type: Water

Your Sample ID: LEC 03

Collection Date:

Receipt Date:

05/09/14  10:50

05/09/14  14:00

ClientCollected By:

Analytical Method

SM 4500-NO3

Prep Method Prep Date ByNitrate-Nitrite, Manual Cadmium Column

Parameter Result
Quant.

Limit CAS #
Analysis

Date ByUnits Qual

Nitrate-Nitrite, Manual Cadmium Column 0.503 mg/L 0.100 dkarrick05/14/14

Analytical Method

SM4500-NH3 D SM4500-NH3 B

Prep Method Prep Date ByOrganic Nitrogen

Parameter Result
Quant.

Limit CAS #
Analysis

Date ByUnits Qual

Organic Nitrogen 0.420 mg/L 0.100 cmiller06/03/14

Analytical Method

SM4500-NH3 D SM4500-NH3 B

Prep Method

5/22/2014 cmiller

Prep Date ByAmmonia

Parameter Result
Quant.

Limit CAS #
Analysis

Date ByUnits Qual

Ammonia 0.193 mg/L 0.100 7664-41-7 cmiller05/23/14  10:45

Analytical Method

SM 4500-P E SM 4500-P B

Prep Method

5/21/2014 amyers

Prep Date ByTotal Phosphorus, as P

Parameter Result
Quant.

Limit CAS #
Analysis

Date ByUnits Qual

Phosphorus, as P 0.100 mg/L< 0.100 7723-14-0 amyers05/21/14

Analytical Method

SM4500-NH3 D SM4500-NH3 B

Prep Method

5/29/2014 cmiller

Prep Date ByTotal Kjeldahl Nitrogen

Parameter Result
Quant.

Limit CAS #
Analysis

Date ByUnits Qual

Total Kjeldahl Nitrogen 0.613 mg/L 0.100 cmiller05/29/14  15:05

Analytical Method

SM 4500-P E SM 4500-P B

Prep Method

5/21/2014 amyers

Prep Date ByDissolved Phosphorus, as P

Parameter Result
Quant.

Limit CAS #
Analysis

Date ByUnits Qual

Phosphorus, Dissolved, as P 0.100 mg/L< 0.100 7723-14-0 amyers05/21/14

Lab # 14006039-003 Sample ID: LEC 03 Page 5 of 8

Astbury Water

Technology, Inc.

5940 West Raymond Street, Indianapolis, IN  46241

317-328-7153, Fax: 317-328-7159
AstburyWaterTechnology.com

ORIGINAL REPORT



Analytical Method

EPA 180.1

Prep Method Prep Date ByTurbidity

Parameter Result
Quant.

Limit CAS #
Analysis

Date ByUnits Qual

Turbidity 2.31 NTU 1 dkarrick05/09/14  15:55

Analytical Method

SM 9223B

Prep Method Prep Date ByEscherichia coli, Colilert method

Parameter Result
Quant.

Limit CAS #
Analysis

Date ByUnits Qual

Escherichia coli 39 MPN/100 mL 1 kpotts05/09/14  15:45

Lab # 14006039-003 Sample ID: LEC 03 Page 6 of 8

Astbury Water

Technology, Inc.

5940 West Raymond Street, Indianapolis, IN  46241

317-328-7153, Fax: 317-328-7159
AstburyWaterTechnology.com

ORIGINAL REPORT



14006039-004

Little Eagle

Our Lab #

Your Project #

Your Project Name:

Sample Type: Water

Your Sample ID: LEC 04

Collection Date:

Receipt Date:

05/09/14  09:50

05/09/14  14:00

ClientCollected By:

Analytical Method

SM 4500-NO3

Prep Method Prep Date ByNitrate-Nitrite, Manual Cadmium Column

Parameter Result
Quant.

Limit CAS #
Analysis

Date ByUnits Qual

Nitrate-Nitrite, Manual Cadmium Column 0.772 mg/L 0.100 dkarrick05/14/14

Analytical Method

SM4500-NH3 D SM4500-NH3 B

Prep Method Prep Date ByOrganic Nitrogen

Parameter Result
Quant.

Limit CAS #
Analysis

Date ByUnits Qual

Organic Nitrogen 0.485 mg/L 0.100 cmiller06/03/14

Analytical Method

SM4500-NH3 D SM4500-NH3 B

Prep Method

5/22/2014 cmiller

Prep Date ByAmmonia

Parameter Result
Quant.

Limit CAS #
Analysis

Date ByUnits Qual

Ammonia 0.307 mg/L 0.100 7664-41-7 cmiller05/23/14  10:45

Analytical Method

SM 4500-P E SM 4500-P B

Prep Method

5/21/2014 amyers

Prep Date ByTotal Phosphorus, as P

Parameter Result
Quant.

Limit CAS #
Analysis

Date ByUnits Qual

Phosphorus, as P 0.100 mg/L< 0.100 7723-14-0 amyers05/21/14

Analytical Method

SM4500-NH3 D SM4500-NH3 B

Prep Method

5/29/2014 cmiller

Prep Date ByTotal Kjeldahl Nitrogen

Parameter Result
Quant.

Limit CAS #
Analysis

Date ByUnits Qual

Total Kjeldahl Nitrogen 0.792 mg/L 0.100 cmiller05/29/14  15:05

Analytical Method

SM 4500-P E SM 4500-P B

Prep Method

5/21/2014 amyers

Prep Date ByDissolved Phosphorus, as P

Parameter Result
Quant.

Limit CAS #
Analysis

Date ByUnits Qual

Phosphorus, Dissolved, as P 0.100 mg/L< 0.100 7723-14-0 amyers05/21/14

Lab # 14006039-004 Sample ID: LEC 04 Page 7 of 8

Astbury Water

Technology, Inc.

5940 West Raymond Street, Indianapolis, IN  46241

317-328-7153, Fax: 317-328-7159
AstburyWaterTechnology.com

ORIGINAL REPORT



Analytical Method

EPA 180.1

Prep Method Prep Date ByTurbidity

Parameter Result
Quant.

Limit CAS #
Analysis

Date ByUnits Qual

Turbidity 2.76 NTU 1 dkarrick05/09/14  15:55

Analytical Method

SM 9223B

Prep Method Prep Date ByEscherichia coli, Colilert method

Parameter Result
Quant.

Limit CAS #
Analysis

Date ByUnits Qual

Escherichia coli 517 MPN/100 mL 1 kpotts05/09/14  15:45

Lab Manager Date

6/3/2014

ID Name Address Accreditation No.

Subcontractors:

SET EnvironmentalSET_ENV ,    

Lab # 14006039-004 Sample ID: LEC 04 Page 8 of 8

Astbury Water

Technology, Inc.

5940 West Raymond Street, Indianapolis, IN  46241

317-328-7153, Fax: 317-328-7159
AstburyWaterTechnology.com

ORIGINAL REPORT





- CERTIFICATE OF ANALYSIS -

Heather Buck

Christopher B. Burke Eng.,LTD

115 W. Washington St.

Indianapolis, Indiana  46204

26-Sep-14  05:20 PMReport Date:

(317) 266-8000

(317) 632-3306

Phone:

FAX:

CHRISTOPHERClient ID:

Suite 1368 South

Attn:

E P Disp. Code:

14012179-001

Little Eagle Creek

Our Lab #

Your Project #

Your Project Name:

Sample Type: Water

Your Sample ID: 82814 LEC 01

Collection Date:

Receipt Date:

08/28/14  10:55

08/28/14  13:09

ClientCollected By:

Sample Composition: Grab

Analytical Method

SM4500-NH3 D SM4500-NH3 B

Prep Method

9/11/2014 cmiller

Prep Date ByTotal Kjeldahl Nitrogen

Parameter Result
Quant.

Limit CAS #
Analysis

Date ByUnits Qual

Total Kjeldahl Nitrogen 1.04 mg/L 0.100 cmiller09/12/14  09:05

Analytical Method

SM 4500-NO3

Prep Method Prep Date ByNitrate-Nitrite, Manual Cadmium Column

Parameter Result
Quant.

Limit CAS #
Analysis

Date ByUnits Qual

Nitrate-Nitrite, Manual Cadmium Column 0.352 mg/L 0.100 dkarrick08/29/14  10:40

Analytical Method

SM4500-NH3 D SM4500-NH3 B

Prep Method Prep Date ByOrganic Nitrogen

Parameter Result
Quant.

Limit CAS #
Analysis

Date ByUnits Qual

Organic Nitrogen 0.782 mg/L 0.100 cmiller09/12/14

Lab # 14012179-001 Sample ID: 82814 LEC 01 Page 1 of 8

Astbury Water

Technology, Inc.

5940 West Raymond Street, Indianapolis, IN  46241

317-328-7153, Fax: 317-328-7159
AstburyWaterTechnology.com

ORIGINAL REPORT



Analytical Method

SM4500-NH3 D SM4500-NH3 B

Prep Method

9/11/2014 cmiller

Prep Date ByAmmonia

Parameter Result
Quant.

Limit CAS #
Analysis

Date ByUnits Qual

Ammonia 0.258 mg/L 0.100 7664-41-7 cmiller09/12/14  09:05

Analytical Method

SM 4500-P E SM 4500-P B

Prep Method

9/10/2014 amyers

Prep Date ByTotal Phosphorus, as P

Parameter Result
Quant.

Limit CAS #
Analysis

Date ByUnits Qual

Phosphorus, as P 0.331 mg/L 0.100 7723-14-0 amyers09/10/14

Analytical Method

SM 4500-P E SM 4500-P B

Prep Method

9/11/2014 amyers

Prep Date ByDissolved Phosphorus, as P

Parameter Result
Quant.

Limit CAS #
Analysis

Date ByUnits Qual

Phosphorus, Dissolved, as P 0.248 mg/L 0.100 7723-14-0 amyers09/11/14

Analytical Method

EPA 180.1

Prep Method Prep Date ByTurbidity

Parameter Result
Quant.

Limit CAS #
Analysis

Date ByUnits Qual

Turbidity 5 NTU 1 dkarrick08/29/14  16:10

Analytical Method

SM 9223B

Prep Method Prep Date ByEscherichia coli, Colilert method

Parameter Result
Quant.

Limit CAS #
Analysis

Date ByUnits Qual

Escherichia coli 770 MPN/100 mL 1 kpotts08/28/14  15:00

Lab # 14012179-001 Sample ID: 82814 LEC 01 Page 2 of 8

Astbury Water

Technology, Inc.

5940 West Raymond Street, Indianapolis, IN  46241

317-328-7153, Fax: 317-328-7159
AstburyWaterTechnology.com

ORIGINAL REPORT



14012179-002

Little Eagle Creek

Our Lab #

Your Project #

Your Project Name:

Sample Type: Water

Your Sample ID: 82814 LEC 03

Collection Date:

Receipt Date:

08/28/14  11:20

08/28/14  13:09

ClientCollected By:

Sample Composition: Grab

Analytical Method

SM4500-NH3 D SM4500-NH3 B

Prep Method

9/11/2014 cmiller

Prep Date ByTotal Kjeldahl Nitrogen

Parameter Result
Quant.

Limit CAS #
Analysis

Date ByUnits Qual

Total Kjeldahl Nitrogen 0.562 mg/L 0.100 cmiller09/12/14  09:05

Analytical Method

SM 4500-NO3

Prep Method Prep Date ByNitrate-Nitrite, Manual Cadmium Column

Parameter Result
Quant.

Limit CAS #
Analysis

Date ByUnits Qual

Nitrate-Nitrite, Manual Cadmium Column 0.182 mg/L 0.100 dkarrick08/29/14  10:40

Analytical Method

SM4500-NH3 D SM4500-NH3 B

Prep Method Prep Date ByOrganic Nitrogen

Parameter Result
Quant.

Limit CAS #
Analysis

Date ByUnits Qual

Organic Nitrogen 0.355 mg/L 0.100 cmiller09/12/14

Analytical Method

SM4500-NH3 D SM4500-NH3 B

Prep Method

9/11/2014 cmiller

Prep Date ByAmmonia

Parameter Result
Quant.

Limit CAS #
Analysis

Date ByUnits Qual

Ammonia 0.207 mg/L 0.100 7664-41-7 cmiller09/12/14  09:05

Analytical Method

SM 4500-P E SM 4500-P B

Prep Method

9/10/2014 amyers

Prep Date ByTotal Phosphorus, as P

Parameter Result
Quant.

Limit CAS #
Analysis

Date ByUnits Qual

Phosphorus, as P 0.100 mg/L< 0.100 7723-14-0 amyers09/10/14

Lab # 14012179-002 Sample ID: 82814 LEC 03 Page 3 of 8

Astbury Water

Technology, Inc.

5940 West Raymond Street, Indianapolis, IN  46241

317-328-7153, Fax: 317-328-7159
AstburyWaterTechnology.com

ORIGINAL REPORT



Analytical Method

SM 4500-P E SM 4500-P B

Prep Method

9/11/2014 amyers

Prep Date ByDissolved Phosphorus, as P

Parameter Result
Quant.

Limit CAS #
Analysis

Date ByUnits Qual

Phosphorus, Dissolved, as P 0.100 mg/L< 0.100 7723-14-0 amyers09/11/14

Analytical Method

EPA 180.1

Prep Method Prep Date ByTurbidity

Parameter Result
Quant.

Limit CAS #
Analysis

Date ByUnits Qual

Turbidity 4 NTU 1 dkarrick08/29/14  16:10

Analytical Method

SM 9223B

Prep Method Prep Date ByEscherichia coli, Colilert method

Parameter Result
Quant.

Limit CAS #
Analysis

Date ByUnits Qual

Escherichia coli 249 MPN/100 mL 1 kpotts08/28/14  15:00

Lab # 14012179-002 Sample ID: 82814 LEC 03 Page 4 of 8

Astbury Water

Technology, Inc.

5940 West Raymond Street, Indianapolis, IN  46241

317-328-7153, Fax: 317-328-7159
AstburyWaterTechnology.com

ORIGINAL REPORT



14012179-003

Little Eagle Creek

Our Lab #

Your Project #

Your Project Name:

Sample Type: Water

Your Sample ID: 82814 LEC 02

Collection Date:

Receipt Date:

08/28/14  11:30

08/28/14  13:09

ClientCollected By:

Sample Composition: Grab

Analytical Method

SM4500-NH3 D SM4500-NH3 B

Prep Method

9/11/2014 cmiller

Prep Date ByTotal Kjeldahl Nitrogen

Parameter Result
Quant.

Limit CAS #
Analysis

Date ByUnits Qual

Total Kjeldahl Nitrogen 0.357 mg/L 0.100 cmiller09/12/14  09:05

Analytical Method

SM 4500-NO3

Prep Method Prep Date ByNitrate-Nitrite, Manual Cadmium Column

Parameter Result
Quant.

Limit CAS #
Analysis

Date ByUnits Qual

Nitrate-Nitrite, Manual Cadmium Column 0.100 mg/L< 0.100 dkarrick08/29/14  10:40

Analytical Method

SM4500-NH3 D SM4500-NH3 B

Prep Method Prep Date ByOrganic Nitrogen

Parameter Result
Quant.

Limit CAS #
Analysis

Date ByUnits Qual

Organic Nitrogen 0.185 mg/L 0.100 cmiller09/12/14

Analytical Method

SM4500-NH3 D SM4500-NH3 B

Prep Method

9/11/2014 cmiller

Prep Date ByAmmonia

Parameter Result
Quant.

Limit CAS #
Analysis

Date ByUnits Qual

Ammonia 0.172 mg/L 0.100 7664-41-7 cmiller09/12/14  09:05

Analytical Method

SM 4500-P E SM 4500-P B

Prep Method

9/10/2014 amyers

Prep Date ByTotal Phosphorus, as P

Parameter Result
Quant.

Limit CAS #
Analysis

Date ByUnits Qual

Phosphorus, as P 0.289 mg/L 0.100 7723-14-0 amyers09/10/14

Lab # 14012179-003 Sample ID: 82814 LEC 02 Page 5 of 8

Astbury Water

Technology, Inc.

5940 West Raymond Street, Indianapolis, IN  46241

317-328-7153, Fax: 317-328-7159
AstburyWaterTechnology.com

ORIGINAL REPORT



Analytical Method

SM 4500-P E SM 4500-P B

Prep Method

9/11/2014 amyers

Prep Date ByDissolved Phosphorus, as P

Parameter Result
Quant.

Limit CAS #
Analysis

Date ByUnits Qual

Phosphorus, Dissolved, as P 0.203 mg/L 0.100 7723-14-0 amyers09/11/14

Analytical Method

EPA 180.1

Prep Method Prep Date ByTurbidity

Parameter Result
Quant.

Limit CAS #
Analysis

Date ByUnits Qual

Turbidity 4 NTU 1 dkarrick08/29/14  16:10

Analytical Method

SM 9223B

Prep Method Prep Date ByEscherichia coli, Colilert method

Parameter Result
Quant.

Limit CAS #
Analysis

Date ByUnits Qual

Escherichia coli 26 MPN/100 mL 1 kpotts08/28/14  15:00

Lab # 14012179-003 Sample ID: 82814 LEC 02 Page 6 of 8

Astbury Water

Technology, Inc.

5940 West Raymond Street, Indianapolis, IN  46241

317-328-7153, Fax: 317-328-7159
AstburyWaterTechnology.com

ORIGINAL REPORT



14012179-004

Little Eagle Creek

Our Lab #

Your Project #

Your Project Name:

Sample Type: Water

Your Sample ID: 82814 LEC 04

Collection Date:

Receipt Date:

08/28/14  12:05

08/28/14  13:09

ClientCollected By:

Sample Composition: Grab

Analytical Method

SM4500-NH3 D SM4500-NH3 B

Prep Method

9/11/2014 cmiller

Prep Date ByTotal Kjeldahl Nitrogen

Parameter Result
Quant.

Limit CAS #
Analysis

Date ByUnits Qual

Total Kjeldahl Nitrogen 0.499 mg/L 0.100 cmiller09/12/14  09:05

Analytical Method

SM 4500-NO3

Prep Method Prep Date ByNitrate-Nitrite, Manual Cadmium Column

Parameter Result
Quant.

Limit CAS #
Analysis

Date ByUnits Qual

Nitrate-Nitrite, Manual Cadmium Column 0.843 mg/L 0.100 dkarrick08/29/14  10:40

Analytical Method

SM4500-NH3 D SM4500-NH3 B

Prep Method Prep Date ByOrganic Nitrogen

Parameter Result
Quant.

Limit CAS #
Analysis

Date ByUnits Qual

Organic Nitrogen 0.341 mg/L 0.100 cmiller09/12/14

Analytical Method

SM4500-NH3 D SM4500-NH3 B

Prep Method

9/11/2014 cmiller

Prep Date ByAmmonia

Parameter Result
Quant.

Limit CAS #
Analysis

Date ByUnits Qual

Ammonia 0.158 mg/L 0.100 7664-41-7 cmiller09/12/14  09:05

Analytical Method

SM 4500-P E SM 4500-P B

Prep Method

9/10/2014 amyers

Prep Date ByTotal Phosphorus, as P

Parameter Result
Quant.

Limit CAS #
Analysis

Date ByUnits Qual

Phosphorus, as P 0.314 mg/L 0.100 7723-14-0 amyers09/10/14

Lab # 14012179-004 Sample ID: 82814 LEC 04 Page 7 of 8

Astbury Water

Technology, Inc.

5940 West Raymond Street, Indianapolis, IN  46241

317-328-7153, Fax: 317-328-7159
AstburyWaterTechnology.com

ORIGINAL REPORT



Analytical Method

SM 4500-P E SM 4500-P B

Prep Method

9/11/2014 amyers

Prep Date ByDissolved Phosphorus, as P

Parameter Result
Quant.

Limit CAS #
Analysis

Date ByUnits Qual

Phosphorus, Dissolved, as P 0.150 mg/L 0.100 7723-14-0 amyers09/11/14

Analytical Method

EPA 180.1

Prep Method Prep Date ByTurbidity

Parameter Result
Quant.

Limit CAS #
Analysis

Date ByUnits Qual

Turbidity 9 NTU 1 dkarrick08/29/14  16:10

Analytical Method

SM 9223B

Prep Method Prep Date ByEscherichia coli, Colilert method

Parameter Result
Quant.

Limit CAS #
Analysis

Date ByUnits Qual

Escherichia coli 192 MPN/100 mL 1 kpotts08/28/14  15:00

Lab Manager Date

9/26/2014

Lab # 14012179-004 Sample ID: 82814 LEC 04 Page 8 of 8

Astbury Water

Technology, Inc.

5940 West Raymond Street, Indianapolis, IN  46241

317-328-7153, Fax: 317-328-7159
AstburyWaterTechnology.com

ORIGINAL REPORT





- CERTIFICATE OF ANALYSIS -

Heather Buck

Christopher B. Burke Eng.,LTD

115 W. Washington St.

Indianapolis, Indiana  46204

28-Oct-14  03:56 PMReport Date:

(317) 266-8000

(317) 632-3306

Phone:

FAX:

CHRISTOPHERClient ID:

Suite 1368 South

Attn:

E P Disp. Code:

14014375-001

Little Eagle Creek

Our Lab #

Your Project #

Your Project Name:

Sample Type: Water

Your Sample ID: 100914 LEC01

Collection Date:

Receipt Date:

10/09/14  10:45

10/09/14  13:27

ClientCollected By:

Sample Composition: Grab

Analytical Method

SM4500-NH3 D SM4500-NH3 B

Prep Method

10/20/2014 cmiller

Prep Date ByTotal Kjeldahl Nitrogen

Parameter Result
Quant.

Limit CAS #
Analysis

Date ByUnits Qual

Total Kjeldahl Nitrogen 0.827 mg/L 0.100 cmiller10/21/14  09:20

Analytical Method

SM4500-NH3 D SM4500-NH3 B

Prep Method Prep Date ByOrganic Nitrogen

Parameter Result
Quant.

Limit CAS #
Analysis

Date ByUnits Qual

Organic Nitrogen 0.654 mg/L 0.100 dkarrick10/28/14

Analytical Method

SM4500-NH3 D SM4500-NH3 B

Prep Method

10/20/2014 cmiller

Prep Date ByAmmonia

Parameter Result
Quant.

Limit CAS #
Analysis

Date ByUnits Qual

Ammonia 0.173 mg/L 0.100 7664-41-7 cmiller10/21/14  09:20

Lab # 14014375-001 Sample ID: 100914 LEC01 Page 1 of 8

Astbury Water

Technology, Inc.

5940 West Raymond Street, Indianapolis, IN  46241

317-328-7153, Fax: 317-328-7159
AstburyWaterTechnology.com

ORIGINAL REPORT



Analytical Method

SM 4500-NO3

Prep Method Prep Date ByNitrate-Nitrite, Manual Cadmium Column

Parameter Result
Quant.

Limit CAS #
Analysis

Date ByUnits Qual

Nitrate-Nitrite, Manual Cadmium Column 0.226 mg/L 0.100 dkarrick10/14/14

Analytical Method

SM 4500-P E SM 4500-P B

Prep Method

10/16/2014 amyers

Prep Date ByTotal Phosphorus, as P

Parameter Result
Quant.

Limit CAS #
Analysis

Date ByUnits Qual

Phosphorus, as P 0.312 mg/L 0.100 7723-14-0 amyers10/16/14

Analytical Method

SM 4500-P E SM 4500-P B

Prep Method

10/21/2014 amyers

Prep Date ByDissolved Phosphorus, as P

Parameter Result
Quant.

Limit CAS #
Analysis

Date ByUnits Qual

Phosphorus, Dissolved, as P 0.188 mg/L 0.100 7723-14-0 amyers10/21/14

Analytical Method

EPA 180.1

Prep Method Prep Date ByTurbidity

Parameter Result
Quant.

Limit CAS #
Analysis

Date ByUnits Qual

Turbidity 3 NTU 1 dkarrick10/10/14  09:00

Analytical Method

SM 9223B

Prep Method Prep Date ByEscherichia coli, Colilert method

Parameter Result
Quant.

Limit CAS #
Analysis

Date ByUnits Qual

Escherichia coli 214 MPN/100 mL 1 kpotts10/09/14  14:52

Lab # 14014375-001 Sample ID: 100914 LEC01 Page 2 of 8

Astbury Water

Technology, Inc.

5940 West Raymond Street, Indianapolis, IN  46241

317-328-7153, Fax: 317-328-7159
AstburyWaterTechnology.com

ORIGINAL REPORT



14014375-002

Little Eagle Creek

Our Lab #

Your Project #

Your Project Name:

Sample Type: Water

Your Sample ID: 100914 LEC02

Collection Date:

Receipt Date:

10/09/14  11:25

10/09/14  13:27

ClientCollected By:

Sample Composition: Grab

Analytical Method

SM4500-NH3 D SM4500-NH3 B

Prep Method

10/20/2014 cmiller

Prep Date ByTotal Kjeldahl Nitrogen

Parameter Result
Quant.

Limit CAS #
Analysis

Date ByUnits Qual

Total Kjeldahl Nitrogen 0.756 mg/L 0.100 cmiller10/21/14  09:20

Analytical Method

SM4500-NH3 D SM4500-NH3 B

Prep Method Prep Date ByOrganic Nitrogen

Parameter Result
Quant.

Limit CAS #
Analysis

Date ByUnits Qual

Organic Nitrogen 0.756 mg/L 0.100 dkarrick10/28/14

Analytical Method

SM4500-NH3 D SM4500-NH3 B

Prep Method

10/20/2014 cmiller

Prep Date ByAmmonia

Parameter Result
Quant.

Limit CAS #
Analysis

Date ByUnits Qual

Ammonia 0.100 mg/L< 0.100 7664-41-7 cmiller10/21/14  09:20

Analytical Method

SM 4500-NO3

Prep Method Prep Date ByNitrate-Nitrite, Manual Cadmium Column

Parameter Result
Quant.

Limit CAS #
Analysis

Date ByUnits Qual

Nitrate-Nitrite, Manual Cadmium Column 0.315 mg/L 0.100 dkarrick10/14/14

Analytical Method

SM 4500-P E SM 4500-P B

Prep Method

10/16/2014 amyers

Prep Date ByTotal Phosphorus, as P

Parameter Result
Quant.

Limit CAS #
Analysis

Date ByUnits Qual

Phosphorus, as P 0.193 mg/L 0.100 7723-14-0 amyers10/16/14

Lab # 14014375-002 Sample ID: 100914 LEC02 Page 3 of 8

Astbury Water

Technology, Inc.

5940 West Raymond Street, Indianapolis, IN  46241

317-328-7153, Fax: 317-328-7159
AstburyWaterTechnology.com

ORIGINAL REPORT



Analytical Method

SM 4500-P E SM 4500-P B

Prep Method

10/21/2014 amyers

Prep Date ByDissolved Phosphorus, as P

Parameter Result
Quant.

Limit CAS #
Analysis

Date ByUnits Qual

Phosphorus, Dissolved, as P 0.109 mg/L 0.100 7723-14-0 amyers10/21/14

Analytical Method

EPA 180.1

Prep Method Prep Date ByTurbidity

Parameter Result
Quant.

Limit CAS #
Analysis

Date ByUnits Qual

Turbidity 3 NTU 1 dkarrick10/10/14  09:00

Analytical Method

SM 9223B

Prep Method Prep Date ByEscherichia coli, Colilert method

Parameter Result
Quant.

Limit CAS #
Analysis

Date ByUnits Qual

Escherichia coli 194 MPN/100 mL 1 kpotts10/09/14  14:52

Lab # 14014375-002 Sample ID: 100914 LEC02 Page 4 of 8

Astbury Water

Technology, Inc.

5940 West Raymond Street, Indianapolis, IN  46241

317-328-7153, Fax: 317-328-7159
AstburyWaterTechnology.com

ORIGINAL REPORT



14014375-003

Little Eagle Creek

Our Lab #

Your Project #

Your Project Name:

Sample Type: Water

Your Sample ID: 100914 LEC03

Collection Date:

Receipt Date:

10/09/14  11:10

10/09/14  13:27

ClientCollected By:

Sample Composition: Grab

Analytical Method

SM4500-NH3 D SM4500-NH3 B

Prep Method

10/20/2014 cmiller

Prep Date ByTotal Kjeldahl Nitrogen

Parameter Result
Quant.

Limit CAS #
Analysis

Date ByUnits Qual

Total Kjeldahl Nitrogen 0.389 mg/L 0.100 cmiller10/21/14  09:20

Analytical Method

SM4500-NH3 D SM4500-NH3 B

Prep Method Prep Date ByOrganic Nitrogen

Parameter Result
Quant.

Limit CAS #
Analysis

Date ByUnits Qual

Organic Nitrogen 0.389 mg/L 0.100 dkarrick10/28/14

Analytical Method

SM4500-NH3 D SM4500-NH3 B

Prep Method

10/23/2014 cmiller

Prep Date ByAmmonia

Parameter Result
Quant.

Limit CAS #
Analysis

Date ByUnits Qual

Ammonia 0.200 mg/L< 0.200 7664-41-7 cmiller10/24/14  09:55

Analytical Method

SM 4500-NO3

Prep Method Prep Date ByNitrate-Nitrite, Manual Cadmium Column

Parameter Result
Quant.

Limit CAS #
Analysis

Date ByUnits Qual

Nitrate-Nitrite, Manual Cadmium Column 0.122 mg/L 0.100 dkarrick10/14/14

Analytical Method

SM 4500-P E SM 4500-P B

Prep Method

10/16/2014 amyers

Prep Date ByTotal Phosphorus, as P

Parameter Result
Quant.

Limit CAS #
Analysis

Date ByUnits Qual

Phosphorus, as P 0.100 mg/L< 0.100 7723-14-0 amyers10/16/14

Lab # 14014375-003 Sample ID: 100914 LEC03 Page 5 of 8

Astbury Water

Technology, Inc.

5940 West Raymond Street, Indianapolis, IN  46241

317-328-7153, Fax: 317-328-7159
AstburyWaterTechnology.com

ORIGINAL REPORT



Analytical Method

SM 4500-P E SM 4500-P B

Prep Method

10/21/2014 amyers

Prep Date ByDissolved Phosphorus, as P

Parameter Result
Quant.

Limit CAS #
Analysis

Date ByUnits Qual

Phosphorus, Dissolved, as P 0.100 mg/L< 0.100 7723-14-0 amyers10/21/14

Analytical Method

EPA 180.1

Prep Method Prep Date ByTurbidity

Parameter Result
Quant.

Limit CAS #
Analysis

Date ByUnits Qual

Turbidity 1 NTU 1 dkarrick10/10/14  09:00

Analytical Method

SM 9223B

Prep Method Prep Date ByEscherichia coli, Colilert method

Parameter Result
Quant.

Limit CAS #
Analysis

Date ByUnits Qual

Escherichia coli 199 MPN/100 mL 1 kpotts10/09/14  14:52

Lab # 14014375-003 Sample ID: 100914 LEC03 Page 6 of 8

Astbury Water

Technology, Inc.

5940 West Raymond Street, Indianapolis, IN  46241

317-328-7153, Fax: 317-328-7159
AstburyWaterTechnology.com

ORIGINAL REPORT



14014375-004

Little Eagle Creek

Our Lab #

Your Project #

Your Project Name:

Sample Type: Water

Your Sample ID: 100914 LEC04

Collection Date:

Receipt Date:

10/09/14  11:40

10/09/14  13:27

ClientCollected By:

Sample Composition: Grab

Analytical Method

SM4500-NH3 D SM4500-NH3 B

Prep Method

10/20/2014 cmiller

Prep Date ByTotal Kjeldahl Nitrogen

Parameter Result
Quant.

Limit CAS #
Analysis

Date ByUnits Qual

Total Kjeldahl Nitrogen 0.560 mg/L 0.100 cmiller10/21/14  09:20

Analytical Method

SM4500-NH3 D SM4500-NH3 B

Prep Method Prep Date ByOrganic Nitrogen

Parameter Result
Quant.

Limit CAS #
Analysis

Date ByUnits Qual

Organic Nitrogen 0.560 mg/L 0.100 dkarrick10/28/14

Analytical Method

SM4500-NH3 D SM4500-NH3 B

Prep Method

10/23/2014 cmiller

Prep Date ByAmmonia

Parameter Result
Quant.

Limit CAS #
Analysis

Date ByUnits Qual

Ammonia 0.100 mg/L< 0.100 7664-41-7 cmiller10/24/14  09:55

Analytical Method

SM 4500-NO3

Prep Method Prep Date ByNitrate-Nitrite, Manual Cadmium Column

Parameter Result
Quant.

Limit CAS #
Analysis

Date ByUnits Qual

Nitrate-Nitrite, Manual Cadmium Column 1.14 mg/L 0.100 dkarrick10/14/14

Analytical Method

SM 4500-P E SM 4500-P B

Prep Method

10/16/2014 amyers

Prep Date ByTotal Phosphorus, as P

Parameter Result
Quant.

Limit CAS #
Analysis

Date ByUnits Qual

Phosphorus, as P 0.180 mg/L 0.100 7723-14-0 amyers10/16/14

Lab # 14014375-004 Sample ID: 100914 LEC04 Page 7 of 8

Astbury Water

Technology, Inc.
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Analytical Method

SM 4500-P E SM 4500-P B

Prep Method

10/21/2014 amyers

Prep Date ByDissolved Phosphorus, as P

Parameter Result
Quant.

Limit CAS #
Analysis

Date ByUnits Qual

Phosphorus, Dissolved, as P 0.145 mg/L 0.100 7723-14-0 amyers10/21/14

Analytical Method

EPA 180.1

Prep Method Prep Date ByTurbidity

Parameter Result
Quant.

Limit CAS #
Analysis

Date ByUnits Qual

Turbidity 2 NTU 1 dkarrick10/10/14  09:00

Analytical Method

SM 9223B

Prep Method Prep Date ByEscherichia coli, Colilert method

Parameter Result
Quant.

Limit CAS #
Analysis

Date ByUnits Qual

Escherichia coli 129 MPN/100 mL 1 kpotts10/09/14  14:52

Lab Manager Date

10/28/2014

Lab # 14014375-004 Sample ID: 100914 LEC04 Page 8 of 8

Astbury Water

Technology, Inc.

5940 West Raymond Street, Indianapolis, IN  46241
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APPENDIX 2 

QHEI RAW DATA SHEETS 
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Christopher B. Burke Engineering, LLC   Page 1 of 1 
 

FIELD NOTES 

DATE: Thursday, December 04, 2014 

PROJECT: Little Eagle Creek Watershed Master Plan (CBBEL Project No. 13-0559) 

RE: Field Notes from Stream Corridor Assessment 

The following notes were recorded during the site investigation of the Little Eagle Creek stream corridor from 
166th Street to State Road 32: 

 Station: Observation: 

 2+00 Drainageway through field is unvegetated and eroding.  Fields do not appear to be no-
tilled or cover cropped.  Sand fraction of soil is high. 

 8+00 ‐ 18+00  Fields  along  the  Cardinal  property  have  wide  buffers  but  are  not  particularly  well 
vegetated at ground level. 

  12+00  Vegetated sandbar at outlet of tributary; tributary has bare banks. 

 17+00 Active bank failure read canary grass holds bank until it is geotechnically unstable. 

 24+00 Several high cutbanks along meander 

 28+00 An over wide section of channel is immediately upstream of the lake area.  Heavy 
sedimentation is obvious in the lake, appears to be more marsh and wetland than 
channel. 

 36+00 High cutbank on outside of the bend.  Partially vegetated sandbar on inside of bend. 

 42+00 - 40+00 Cutbank along east side of the stream; severely eroded roots are exposed.  Sand and 
gravel bar down the middle of the creek.  Bank is actively eroding; several trees have 
fallen in in the past.  Homeowner runs jeep and four wheelers across stream in several 
locations. 

 44+00 Several drainage ditches from the wooded area adjacent to the fields do not have 
sandbars at the outlet 

 46+00 Broken tile drain between field and outlet.  Scour hole has developed upstream of the 
separated tile. 

 50+00 Outside bank of bend is severely eroded, bank material appears to be sandy 

 56+00 Tight meander bend has outside bank completely exposed and falling away.  There is a 
large vegetated sandbar on the inside of the bend. 

 58+00 Floodplain is connected and fairly wide.  Channel depth is only about 2 feet. 

 60+00 There is a constructed channel ford.  Ruts are contributing to erosion rills.  Tributary ditch 
just downstream has significant unvegetated sand and gravel bar. 

 64+00 Old railroad bridge appears to be eroding around the abutments.  Channel appears to be 
over-wide and bank erosion along the downstream outside bend. 

 68+00 Watershed shows significant amounts of gravel; unvegetated other than crops.  
Significant bank erosion along the right bank 

 73+00 - 70+00 Upstream reach appears to be pretty stable:  minor bank scour, floodplains are attached, 
mild sandbar toward the middle is mostly vegetated. This suggests significant erosion 
only occurs during high flow event. 



 Little Eagle Creek Watershed Master Plan
EX Sta. 28+00 Effective Discharge Determination

Number of 
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Rate
(cfs)
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Sediment
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(tons/day)

Actual Sediment
Yield

(tons/day)

15 1 0 34 19243 93.69 5 0.0 0.00E+00 0.00E+00 0.00E+00

2 34 68 787 3.83 47 0.0 0.00E+00 0.00E+00 0.00E+00

3 68 103 227 1.11 83 0.0 4.78E‐15 5.28E‐17 5.28E‐13
4 103 137 106 0.52 118 0.0 1.88E‐12 9.68E‐15 9.68E‐11
5 137 171 54 0.26 151 0.0 2.54E‐11 6.69E‐14 6.69E‐10
6 171 205 35 0.17 187 0.0 1.49E‐10 2.54E‐13 2.54E‐09
7 205 239 29 0.14 221 0.0 4.98E‐10 7.03E‐13 7.03E‐09
8 239 273 25 0.12 255 0.0 1.24E‐09 1.51E‐12 1.51E‐08
9 273 308 8 0.04 287 0.0 2.57E‐09 1.00E‐12 1.00E‐08
10 308 342 8 0.04 320 0.0 4.75E‐09 1.85E‐12 1.85E‐08
11 342 376 9 0.04 358 0.0 8.76E‐09 3.84E‐12 3.84E‐08
12 376 410 3 0.01 383 0.0 1.25E‐08 1.82E‐12 1.82E‐08
13 410 444 3 0.01 422 0.0 7.36E‐07 1.07E‐10 1.07E‐06
14 444 478 1 0.00 461 0.0 1.02E‐06 4.95E‐11 4.95E‐07
15 478 513 2 0.01 505 0.0 1.41E‐06 1.37E‐10 1.37E‐06
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 Little Eagle Creek Watershed Master Plan
PR Sta. 28+00 Effective Discharge Determination

Number of 
Bins

Bin Number Min Flow
Rate
(cfs)

Max Flow
Rate
(cfs)

Frequency Probability of 
Occurrence

(%)

Average Flow
Rate
(cfs)

Shear
Stress
(lbs)

Sediment
Capacity
(tons/day)

Sediment
Yield

(tons/day)

Actual Sediment
Yield

(tons/day/100)

15 1 0 33 19183 93.40 5 0.0 8.89E‐10 8.30E‐10 8.30E‐06
2 33 66 823 4.01 46 0.0 4.39E‐06 1.76E‐07 1.76E‐03
3 66 99 241 1.17 81 0.0 2.35E‐05 2.75E‐07 2.75E‐03
4 99 132 108 0.53 115 0.0 6.11E‐05 3.21E‐07 3.21E‐03
5 132 166 57 0.28 147 0.0 1.18E‐04 3.28E‐07 3.28E‐03
6 166 199 36 0.18 183 0.0 2.09E‐04 3.66E‐07 3.66E‐03
7 199 232 24 0.12 213 0.0 3.07E‐04 3.59E‐07 3.59E‐03
8 232 265 30 0.15 247 0.0 4.50E‐04 6.57E‐07 6.57E‐03
9 265 298 10 0.05 276 0.0 5.93E‐04 2.89E‐07 2.89E‐03
10 298 331 8 0.04 311 0.0 7.97E‐04 3.10E‐07 3.10E‐03
11 331 364 8 0.04 350 0.0 1.07E‐03 4.15E‐07 4.15E‐03
12 364 397 6 0.03 376 0.0 1.27E‐03 3.71E‐07 3.71E‐03
13 397 430 2 0.01 412 0.0 2.72E‐03 2.65E‐07 2.65E‐03
14 430 463 2 0.01 452 0.0 3.38E‐03 3.29E‐07 3.29E‐03
15 463 497 1 0.00 497 0.0 4.23E‐03 2.06E‐07 2.06E‐03
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 Little Eagle Creek Watershed Master Plan
EX Sta. 31+50 Effective Discharge Determination

Number of 
Bins

Bin Number Min Flow
Rate
(cfs)

Max Flow
Rate
(cfs)

Frequency Probability of 
Occurrence

(%)

Average Flow
Rate
(cfs)

Shear
Stress
(lbs)

Sediment
Capacity
(tons/day)

Sediment
Yield

(tons/day)

Actual Sediment
Yield

(tons/day/100)

13 1 0 38 19406 94.48 6 0.0 1.36E‐04 1.28E‐04 1.28E+00

2 38 76 686 3.34 52 0.0 1.40E‐02 4.67E‐04 4.67E+00

3 76 115 214 1.04 92 0.0 4.44E‐02 4.62E‐04 4.62E+00

4 115 153 91 0.44 132 0.0 9.09E‐02 4.03E‐04 4.03E+00

5 153 191 45 0.22 174 0.0 1.56E‐01 3.41E‐04 3.41E+00

6 191 229 29 0.14 209 0.0 2.47E‐01 3.49E‐04 3.49E+00

7 229 267 33 0.16 248 0.0 3.46E‐01 5.57E‐04 5.57E+00

8 267 306 9 0.04 281 0.0 4.43E‐01 1.94E‐04 1.94E+00

9 306 344 10 0.05 321 0.0 5.73E‐01 2.79E‐04 2.79E+00

10 344 382 10 0.05 364 0.0 7.30E‐01 3.56E‐04 3.56E+00

11 382 420 3 0.01 405 0.0 2.55E+00 3.72E‐04 3.72E+00

12 420 458 1 0.00 442 0.0 3.00E+00 1.46E‐04 1.46E+00

13 458 497 2 0.01 479 0.0 3.49E+00 3.40E‐04 3.40E+00

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

Annual
Sediment Load

(tons)

1.60E+02

Sediment Yield Scalar:
100

Sediment Transport Method:

Unit System:

English

Ackers & White
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Clear Input / Output
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 Little Eagle Creek Watershed Master Plan
PR Sta. 31+50 Effective Discharge Determination

Number of 
Bins

Bin Number Min Flow
Rate
(cfs)

Max Flow
Rate
(cfs)

Frequency Probability of 
Occurrence

(%)

Average Flow
Rate
(cfs)

Shear
Stress
(lbs)

Sediment
Capacity
(tons/day)

Sediment
Yield

(tons/day)

Actual Sediment
Yield

(tons/day/100)

13 1 0 38 19406 94.48 6 0.0 8.21E‐03 7.75E‐03 7.75E+01

2 38 76 686 3.34 52 0.0 3.78E‐02 1.26E‐03 1.26E+01

3 76 115 214 1.04 92 0.0 1.14E‐01 1.19E‐03 1.19E+01

4 115 153 91 0.44 132 0.0 2.25E‐01 9.98E‐04 9.98E+00

5 153 191 45 0.22 174 0.0 3.76E‐01 8.24E‐04 8.24E+00

6 191 229 29 0.14 209 0.0 6.59E+00 9.30E‐03 9.30E+01

7 229 267 33 0.16 248 0.0 8.97E+00 1.44E‐02 1.44E+02

8 267 306 9 0.04 281 0.0 1.12E+01 4.92E‐03 4.92E+01

9 306 344 10 0.05 321 0.0 1.42E+01 6.93E‐03 6.93E+01

10 344 382 10 0.05 364 0.0 1.78E+01 8.66E‐03 8.66E+01

11 382 420 3 0.01 405 0.0 1.79E+01 2.61E‐03 2.61E+01

12 420 458 1 0.00 442 0.0 2.09E+01 1.02E‐03 1.02E+01

13 458 497 2 0.01 479 0.0 2.41E+01 2.34E‐03 2.34E+01
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Clear Input / Output
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 Little Eagle Creek Watershed Master Plan
EX Sta. 34+00 Effective Discharge Determination

Number of 
Bins

Bin Number Min Flow
Rate
(cfs)

Max Flow
Rate
(cfs)

Frequency Probability of 
Occurrence

(%)

Average Flow
Rate
(cfs)

Shear
Stress
(lbs)

Sediment
Capacity
(tons/day)

Sediment
Yield

(tons/day)

Actual Sediment
Yield

(tons/day/100)

13 1 0 38 19406 94.48 6 0.0 1.84E‐05 1.74E‐05 1.74E‐01
2 38 76 686 3.34 52 0.0 3.89E‐03 1.30E‐04 1.30E+00

3 76 115 214 1.04 92 0.0 1.36E‐02 1.42E‐04 1.42E+00

4 115 153 91 0.44 132 0.0 2.94E‐02 1.30E‐04 1.30E+00

5 153 191 45 0.22 174 0.0 5.22E‐02 1.14E‐04 1.14E+00

6 191 229 29 0.14 209 0.0 7.67E‐02 1.08E‐04 1.08E+00

7 229 267 33 0.16 248 0.0 1.10E‐01 1.76E‐04 1.76E+00

8 267 306 9 0.04 281 0.0 1.43E‐01 6.25E‐05 6.25E‐01
9 306 344 10 0.05 321 0.0 1.87E‐01 9.13E‐05 9.13E‐01
10 344 382 10 0.05 364 0.0 2.43E‐01 1.18E‐04 1.18E+00

11 382 420 3 0.01 405 0.0 3.21E‐01 4.69E‐05 4.69E‐01
12 420 458 1 0.00 442 0.0 3.83E‐01 1.86E‐05 1.86E‐01
13 458 497 2 0.01 479 0.0 4.51E‐01 4.39E‐05 4.39E‐01
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Clear Input / Output
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 Little Eagle Creek Watershed Master Plan
PR Sta. 34+00 Effective Discharge Determination

Number of 
Bins

Bin Number Min Flow
Rate
(cfs)

Max Flow
Rate
(cfs)

Frequency Probability of 
Occurrence

(%)

Average Flow
Rate
(cfs)

Shear
Stress
(lbs)

Sediment
Capacity
(tons/day)

Sediment
Yield

(tons/day)

Actual Sediment
Yield

(tons/day/100)

13 1 0 38 19406 94.48 6 0.0 7.36E‐06 6.96E‐06 6.96E‐02
2 38 76 686 3.34 52 0.0 2.76E‐03 9.23E‐05 9.23E‐01
3 76 115 214 1.04 92 0.0 1.06E‐02 1.10E‐04 1.10E+00

4 115 153 91 0.44 132 0.0 2.40E‐02 1.07E‐04 1.07E+00

5 153 191 45 0.22 174 0.0 4.43E‐02 9.70E‐05 9.70E‐01
6 191 229 29 0.14 209 0.0 6.65E‐02 9.39E‐05 9.39E‐01
7 229 267 33 0.16 248 0.0 9.72E‐02 1.56E‐04 1.56E+00

8 267 306 9 0.04 281 0.0 1.28E‐01 5.61E‐05 5.61E‐01
9 306 344 10 0.05 321 0.0 1.71E‐01 8.32E‐05 8.32E‐01
10 344 382 10 0.05 364 0.0 2.24E‐01 1.09E‐04 1.09E+00

11 382 420 3 0.01 405 0.0 3.73E‐01 5.45E‐05 5.45E‐01
12 420 458 1 0.00 442 0.0 4.48E‐01 2.18E‐05 2.18E‐01
13 458 497 2 0.01 479 0.0 5.32E‐01 5.18E‐05 5.18E‐01
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APPENDIX 4 

HYDROLOGIC AND HYDRAULIC  

ANALYSES OF FUTURE CONDITIONS 
  

  

 
 

 



Project: Little Eagle Creek Simulation Run: Future, 100-yr, 12hr

Start of Run: 01Jan2000, 00:00 Basin Model: FutureConditions
End of Run: 03Jan2000, 00:00 Meteorologic Model: Atlas 14, 100-yr, 12-h
Compute Time: 09Jul2015, 17:24:34 Control Specifications:Atlas 14

Hydrologic
Element

Drainage Area
(MI2)

Peak Discharge
(CFS)

Time of Peak Volume
(IN)

CHD 1.04 419.8 01Jan2000, 04:54 3.06
AOD 0.79 335.8 01Jan2000, 04:45 3.16
193rd St. 1.83 754.9 01Jan2000, 04:50 3.10
Reach-LEC8a 1.83 746.8 01Jan2000, 05:29 3.11
SCD 0.80 341.2 01Jan2000, 04:35 3.06
GCD 0.44 203.4 01Jan2000, 04:08 3.06
Reach-LEC8b 0.44 201.5 01Jan2000, 04:36 3.06
LEC8 0.35 191.6 01Jan2000, 02:44 2.97
Casey Rd. 3.42 1335.9 01Jan2000, 05:01 3.08
Reach-LEC7 3.42 1328.6 01Jan2000, 05:25 3.08
LEC7 1.73 726.9 01Jan2000, 04:40 3.06
186th St. 5.15 2019.6 01Jan2000, 05:10 3.07
Reach-WTD 5.15 2007.1 01Jan2000, 05:45 3.07
WTD 1.25 689.8 01Jan2000, 03:30 3.35
JSD 0.73 291.8 01Jan2000, 04:48 2.97
U/S of Stuart Rawlings D.7.13 2661.7 01Jan2000, 05:23 3.11
SRD 1.38 451.3 01Jan2000, 06:01 2.97
Conf. W/ Stuart Rawlings D.8.51 3095.9 01Jan2000, 05:27 3.09
Reach-LEC6 8.51 3075.9 01Jan2000, 05:42 3.09
SSD 0.99 458.9 01Jan2000, 04:24 3.25
LEC6 0.45 275.5 01Jan2000, 03:00 3.45
Conf. w/ SM Smith D. 9.95 3553.9 01Jan2000, 05:32 3.12
Reach-LEC5 9.95 3495.8 01Jan2000, 06:24 3.11
LEC5 1.58 771.5 01Jan2000, 03:48 3.06
U/S of John Edwards D.11.53 3837.8 01Jan2000, 06:12 3.11
JED4 1.19 624.2 01Jan2000, 03:13 2.97
Spring Mill Rd. 1.19 624.2 01Jan2000, 03:13 2.97
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Hydrologic
Element

Drainage Area
(MI2)

Peak Discharge
(CFS)

Time of Peak Volume
(IN)

Reach-JED3 1.19 624.2 01Jan2000, 03:43 2.97
JED3 0.83 400.5 01Jan2000, 03:33 2.88
Ditch Rd. 2.02 1023.0 01Jan2000, 03:40 2.93
Reach-JED2 2.02 1023.0 01Jan2000, 04:13 2.93
JED2 0.84 412.8 01Jan2000, 03:08 2.70
Towne Rd. 2.86 1357.2 01Jan2000, 03:57 2.86
Reach-JED1 2.86 1357.2 01Jan2000, 04:20 2.86
JED1 0.55 290.4 01Jan2000, 02:50 2.88
Mouth of John Edwards D.3.41 1563.4 01Jan2000, 04:12 2.86
Conf. w/ John Edwards D.14.94 4807.4 01Jan2000, 05:43 3.05
Reach-LEC4 14.94 4803.4 01Jan2000, 05:53 3.05
LEC4 0.37 177.1 01Jan2000, 03:26 2.79
U/S of Johnson-Gardner D.15.31 4878.9 01Jan2000, 05:51 3.05
JGD5 1.13 409.5 01Jan2000, 05:51 3.25
SR32 1.13 409.5 01Jan2000, 05:51 3.25
Reach-JGD3 1.13 409.2 01Jan2000, 06:08 3.25
JGD4 0.85 481.1 01Jan2000, 03:38 3.55
JGD3 0.83 431.1 01Jan2000, 04:17 3.65
Junction-JGDb 2.81 1127.2 01Jan2000, 04:09 3.46
Reach-JGD2 2.81 1123.3 01Jan2000, 04:25 3.46
JGD2 1.28 604.4 01Jan2000, 04:01 3.06
Junction-JGDa 4.09 1715.1 01Jan2000, 04:18 3.33
Reach-JGD1 4.09 1707.9 01Jan2000, 04:46 3.33
JGD1 0.38 153.0 01Jan2000, 04:09 2.61
Mouth of Johnson-Gardner D.4.47 1852.3 01Jan2000, 04:44 3.27
Conf. w/ Johnson-Gardner D.19.78 6566.3 01Jan2000, 05:32 3.10
Reach-OB 19.78 6566.1 01Jan2000, 05:34 3.10
OB 0.45 211.2 01Jan2000, 03:24 2.70
Conf. w/ Orris Brendall D.20.23 6671.2 01Jan2000, 05:29 3.09
Reach-LEC3 20.23 6640.5 01Jan2000, 05:55 3.09
LEC3 1.19 523.3 01Jan2000, 04:07 2.88
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Hydrologic
Element

Drainage Area
(MI2)

Peak Discharge
(CFS)

Time of Peak Volume
(IN)

LEC2 0.64 299.6 01Jan2000, 03:44 2.88
Junction-LECa 22.06 7159.0 01Jan2000, 05:42 3.07
Reach-LEC1 22.06 7116.6 01Jan2000, 06:00 3.07
LEC1 1.28 407.9 01Jan2000, 06:00 2.88
BC 0.93 445.2 01Jan2000, 03:36 2.88
Boone County line 24.27 7730.4 01Jan2000, 05:55 3.05
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Project: Little Eagle Creek Simulation Run: Future, 10-yr, 12hr

Start of Run: 01Jan2000, 00:00 Basin Model: FutureConditions
End of Run: 03Jan2000, 00:00 Meteorologic Model: Atlas 14, 10-yr, 12-h
Compute Time: 12Feb2015, 20:04:30 Control Specifications:Atlas 14

Hydrologic
Element

Drainage Area
(MI2)

Peak Discharge
(CFS)

Time of Peak Volume
(IN)

CHD 1.04 207.8 01Jan2000, 05:07 1.51
AOD 0.79 168.5 01Jan2000, 04:57 1.57
193rd St. 1.83 376.0 01Jan2000, 05:03 1.53
Reach-LEC8a 1.83 372.0 01Jan2000, 05:50 1.54
SCD 0.80 168.9 01Jan2000, 04:48 1.51
GCD 0.44 100.8 01Jan2000, 04:20 1.51
Reach-LEC8b 0.44 99.7 01Jan2000, 04:54 1.50
LEC8 0.35 94.9 01Jan2000, 03:14 1.44
Casey Rd. 3.42 656.6 01Jan2000, 05:22 1.51
Reach-LEC7 3.42 651.5 01Jan2000, 05:51 1.51
LEC7 1.73 359.8 01Jan2000, 04:53 1.51
186th St. 5.15 980.1 01Jan2000, 05:37 1.51
Reach-WTD 5.15 970.3 01Jan2000, 06:18 1.51
WTD 1.25 355.5 01Jan2000, 03:42 1.72
JSD 0.73 142.5 01Jan2000, 05:02 1.44
U/S of Stuart Rawlings D.7.13 1254.5 01Jan2000, 05:54 1.54
SRD 1.38 220.0 01Jan2000, 06:14 1.44
Conf. W/ Stuart Rawlings D.8.51 1472.4 01Jan2000, 05:57 1.52
Reach-LEC6 8.51 1463.8 01Jan2000, 06:16 1.52
SSD 0.99 233.4 01Jan2000, 04:35 1.64
LEC6 0.45 144.4 01Jan2000, 03:12 1.79
Conf. w/ SM Smith D. 9.95 1678.2 01Jan2000, 06:00 1.55
Reach-LEC5 9.95 1653.3 01Jan2000, 07:09 1.54
LEC5 1.58 382.6 01Jan2000, 04:02 1.51
U/S of John Edwards D.11.53 1776.3 01Jan2000, 06:53 1.54
JED4 1.19 306.1 01Jan2000, 03:28 1.44
Spring Mill Rd. 1.19 306.1 01Jan2000, 03:28 1.44
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Hydrologic
Element

Drainage Area
(MI2)

Peak Discharge
(CFS)

Time of Peak Volume
(IN)

Reach-JED3 1.19 306.1 01Jan2000, 03:58 1.44
JED3 0.83 193.0 01Jan2000, 03:49 1.37
Ditch Rd. 2.02 498.6 01Jan2000, 03:55 1.41
Reach-JED2 2.02 498.6 01Jan2000, 04:28 1.41
JED2 0.84 196.0 01Jan2000, 03:23 1.25
Towne Rd. 2.86 655.7 01Jan2000, 04:15 1.36
Reach-JED1 2.86 655.7 01Jan2000, 04:38 1.36
JED1 0.55 142.5 01Jan2000, 03:16 1.37
Mouth of John Edwards D.3.41 753.7 01Jan2000, 04:28 1.36
Conf. w/ John Edwards D.14.94 2172.0 01Jan2000, 06:06 1.50
Reach-LEC4 14.94 2170.7 01Jan2000, 06:20 1.50
LEC4 0.37 84.2 01Jan2000, 03:42 1.31
U/S of Johnson-Gardner D.15.31 2202.0 01Jan2000, 06:15 1.49
JGD5 1.13 208.1 01Jan2000, 06:03 1.64
SR32 1.13 208.1 01Jan2000, 06:03 1.64
Reach-JGD3 1.13 207.8 01Jan2000, 06:22 1.64
JGD4 0.85 254.4 01Jan2000, 03:49 1.87
JGD3 0.83 231.0 01Jan2000, 04:27 1.94
Junction-JGDb 2.81 598.9 01Jan2000, 04:37 1.80
Reach-JGD2 2.81 598.4 01Jan2000, 04:49 1.80
JGD2 1.28 299.8 01Jan2000, 04:13 1.51
Junction-JGDa 4.09 887.5 01Jan2000, 04:35 1.71
Reach-JGD1 4.09 883.6 01Jan2000, 05:14 1.71
JGD1 0.38 70.6 01Jan2000, 04:24 1.19
Mouth of Johnson-Gardner D.4.47 947.3 01Jan2000, 05:10 1.66
Conf. w/ Johnson-Gardner D.19.78 3071.9 01Jan2000, 05:54 1.53
Reach-OB 19.78 3071.7 01Jan2000, 05:56 1.53
OB 0.45 99.1 01Jan2000, 03:40 1.25
Conf. w/ Orris Brendall D.20.23 3116.3 01Jan2000, 05:54 1.53
Reach-LEC3 20.23 3078.0 01Jan2000, 06:31 1.52
LEC3 1.19 252.3 01Jan2000, 04:21 1.37

Page 2



Hydrologic
Element

Drainage Area
(MI2)

Peak Discharge
(CFS)

Time of Peak Volume
(IN)

LEC2 0.64 144.5 01Jan2000, 04:00 1.37
Junction-LECa 22.06 3282.2 01Jan2000, 06:22 1.51
Reach-LEC1 22.06 3258.0 01Jan2000, 06:42 1.51
LEC1 1.28 196.1 01Jan2000, 06:13 1.37
BC 0.93 214.6 01Jan2000, 03:52 1.37
Boone County line 24.27 3523.5 01Jan2000, 06:36 1.50
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HEC-RAS  Plan: Future-chan-main   River: Little Eagle Ck   Reach: Little Eagle Ck
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
Little Eagle Ck 2.246   100-yr 7280.00 842.09 854.23 849.89 854.32 0.001868 3.07 3136.09 490.82 0.18
Little Eagle Ck 2.246   10-yr 3300.00 842.09 851.61 848.07 851.67 0.001869 2.46 1877.84 471.02 0.17
Little Eagle Ck 2.246   25-yr 4670.00 842.09 852.62 849.01 852.69 0.001868 2.70 2355.39 478.48 0.17
Little Eagle Ck 2.246   50-yr 5910.00 842.09 853.42 849.63 853.50 0.001867 2.89 2742.48 484.51 0.18
Little Eagle Ck 2.246   500-yr 11260.00 842.09 856.28 850.62 856.41 0.001866 3.52 4168.20 512.37 0.19

Little Eagle Ck 2.362   100-yr 7280.00 842.21 855.03 851.03 855.08 0.001144 2.50 4444.64 810.34 0.14
Little Eagle Ck 2.362   10-yr 3300.00 842.21 852.51 849.01 852.55 0.001451 2.31 2440.17 778.65 0.15
Little Eagle Ck 2.362   25-yr 4670.00 842.21 853.47 850.36 853.51 0.001304 2.38 3192.15 791.81 0.15
Little Eagle Ck 2.362   50-yr 5910.00 842.21 854.24 850.39 854.29 0.001215 2.44 3810.30 801.35 0.14
Little Eagle Ck 2.362   500-yr 11260.00 842.21 857.05 851.54 857.11 0.001025 2.68 6121.65 852.75 0.14

Little Eagle Ck 2.543   100-yr 7280.00 844.12 855.83 852.57 855.89 0.001233 2.51 4313.27 840.34 0.15
Little Eagle Ck 2.543   10-yr 3300.00 844.12 853.54 849.66 853.58 0.001375 2.20 2443.40 790.66 0.15
Little Eagle Ck 2.543   25-yr 4670.00 844.12 854.39 850.91 854.44 0.001335 2.34 3127.88 808.85 0.15
Little Eagle Ck 2.543   50-yr 5910.00 844.12 855.10 852.57 855.15 0.001284 2.43 3704.79 821.52 0.15
Little Eagle Ck 2.543   500-yr 11260.00 844.12 857.76 852.77 857.82 0.001100 2.69 5997.01 899.18 0.14

Little Eagle Ck 2.652   100-yr 7280.00 845.88 856.66 853.59 856.73 0.002107 2.80 3632.89 1052.01 0.18
Little Eagle Ck 2.652   10-yr 3300.00 845.88 854.49 852.56 854.55 0.002449 2.60 2029.69 834.28 0.19
Little Eagle Ck 2.652   25-yr 4670.00 845.88 855.30 852.84 855.36 0.002316 2.66 2615.26 970.41 0.18
Little Eagle Ck 2.652   50-yr 5910.00 845.88 855.97 853.35 856.03 0.002200 2.71 3104.91 1030.79 0.18
Little Eagle Ck 2.652   500-yr 11260.00 845.88 858.47 854.12 858.55 0.001781 2.90 5017.52 1068.84 0.17

Little Eagle Ck 2.769   100-yr 7280.00 846.13 858.14 854.61 858.29 0.002939 4.20 2679.34 508.61 0.23
Little Eagle Ck 2.769   10-yr 3300.00 846.13 855.97 852.33 856.08 0.002434 3.28 1611.20 473.25 0.20
Little Eagle Ck 2.769   25-yr 4670.00 846.13 856.81 853.71 856.93 0.002701 3.68 2014.84 492.29 0.21
Little Eagle Ck 2.769   50-yr 5910.00 846.13 857.46 854.17 857.60 0.002855 3.96 2340.50 502.16 0.22
Little Eagle Ck 2.769   500-yr 11260.00 846.13 859.81 855.75 860.00 0.003045 4.72 3536.52 531.81 0.24

Little Eagle Ck 2.843   100-yr 7280.00 846.41 859.14 854.00 859.33 0.002675 4.11 2316.63 330.59 0.22
Little Eagle Ck 2.843   10-yr 3300.00 846.41 856.76 851.03 856.85 0.001804 2.86 1480.20 312.34 0.17
Little Eagle Ck 2.843   25-yr 4670.00 846.41 857.69 852.13 857.82 0.002117 3.33 1845.41 318.15 0.19
Little Eagle Ck 2.843   50-yr 5910.00 846.41 858.42 853.02 858.57 0.002404 3.72 2078.91 323.42 0.21
Little Eagle Ck 2.843   500-yr 11260.00 846.41 860.91 855.68 861.19 0.003286 5.04 2912.75 345.57 0.25

Little Eagle Ck 2.906   100-yr 7280.00 847.35 859.97 860.13 0.002662 4.04 2684.66 483.04 0.22
Little Eagle Ck 2.906   10-yr 3300.00 847.35 857.36 857.46 0.002179 3.03 1556.32 370.48 0.19
Little Eagle Ck 2.906   25-yr 4670.00 847.35 858.38 858.50 0.002470 3.49 1960.42 421.83 0.21
Little Eagle Ck 2.906   50-yr 5910.00 847.35 859.18 859.32 0.002586 3.78 2314.15 454.08 0.21
Little Eagle Ck 2.906   500-yr 11260.00 847.35 861.87 862.06 0.002685 4.53 3635.94 514.16 0.23

Little Eagle Ck 2.984   100-yr 7280.00 847.78 860.95 861.07 0.001655 3.21 2698.85 424.63 0.17
Little Eagle Ck 2.984   10-yr 3300.00 847.78 858.21 858.28 0.001591 2.58 1601.25 386.66 0.16
Little Eagle Ck 2.984   25-yr 4670.00 847.78 859.29 859.38 0.001580 2.80 2025.02 395.96 0.16
Little Eagle Ck 2.984   50-yr 5910.00 847.78 860.12 860.23 0.001598 2.99 2358.21 404.59 0.17
Little Eagle Ck 2.984   500-yr 11260.00 847.78 862.90 863.06 0.001810 3.75 3593.94 485.79 0.19

Little Eagle Ck 3.078   100-yr 7280.00 848.59 861.61 861.72 0.001489 3.09 2702.50 454.74 0.16
Little Eagle Ck 3.078   10-yr 3300.00 848.59 858.89 858.96 0.001562 2.62 1563.74 390.74 0.16
Little Eagle Ck 3.078   25-yr 4670.00 848.59 859.95 860.04 0.001524 2.81 1989.46 412.40 0.16
Little Eagle Ck 3.078   50-yr 5910.00 848.59 860.77 860.88 0.001503 2.95 2336.64 427.83 0.16
Little Eagle Ck 3.078   500-yr 11260.00 848.59 863.58 863.73 0.001458 3.41 3639.56 487.99 0.17

Little Eagle Ck 3.181   100-yr 7280.00 849.81 862.28 862.41 0.001807 3.21 2533.99 468.18 0.18
Little Eagle Ck 3.181   10-yr 3300.00 849.81 859.67 859.76 0.002121 2.87 1403.92 400.05 0.18
Little Eagle Ck 3.181   25-yr 4670.00 849.81 860.67 860.78 0.001969 3.00 1817.06 422.65 0.18
Little Eagle Ck 3.181   50-yr 5910.00 849.81 861.47 861.59 0.001890 3.11 2166.02 446.40 0.18
Little Eagle Ck 3.181   500-yr 11260.00 849.81 864.21 864.38 0.001683 3.48 3485.29 514.76 0.18

Little Eagle Ck 3.270   100-yr 7280.00 850.05 862.99 863.11 0.001291 2.69 2665.00 423.83 0.15
Little Eagle Ck 3.270   10-yr 3300.00 850.05 860.45 860.52 0.001289 2.28 1617.59 399.77 0.14
Little Eagle Ck 3.270   25-yr 4670.00 850.05 861.43 861.52 0.001307 2.44 2015.32 409.85 0.15
Little Eagle Ck 3.270   50-yr 5910.00 850.05 862.21 862.31 0.001300 2.56 2336.44 415.78 0.15
Little Eagle Ck 3.270   500-yr 11260.00 850.05 864.89 865.06 0.001308 3.04 3490.12 446.40 0.15

Little Eagle Ck 3.403   100-yr 7280.00 850.53 863.86 863.96 0.001604 3.07 3061.04 463.57 0.17
Little Eagle Ck 3.403   10-yr 3300.00 850.53 861.28 861.33 0.001413 2.38 1896.67 437.06 0.15
Little Eagle Ck 3.403   25-yr 4670.00 850.53 862.28 862.35 0.001502 2.66 2341.07 448.53 0.16
Little Eagle Ck 3.403   50-yr 5910.00 850.53 863.07 863.15 0.001559 2.87 2697.67 456.25 0.16
Little Eagle Ck 3.403   500-yr 11260.00 850.53 865.81 865.94 0.001745 3.59 3987.58 493.37 0.18

Little Eagle Ck 3.498   100-yr 7280.00 851.71 864.56 859.63 864.69 0.001778 3.33 2598.39 595.95 0.18
Little Eagle Ck 3.498   10-yr 3300.00 851.71 861.89 858.24 861.96 0.001435 2.47 1689.64 522.70 0.15
Little Eagle Ck 3.498   25-yr 4670.00 851.71 862.94 858.88 863.03 0.001579 2.81 2042.71 556.60 0.16
Little Eagle Ck 3.498   50-yr 5910.00 851.71 863.75 859.29 863.86 0.001684 3.07 2320.41 574.55 0.17
Little Eagle Ck 3.498   500-yr 11260.00 851.71 866.45 860.47 866.54 0.001176 3.01 4865.72 626.92 0.15

Little Eagle Ck 3.542   100-yr 7280.00 851.53 865.04 860.81 865.41 0.004828 5.52 1554.90 473.93 0.30
Little Eagle Ck 3.542   10-yr 3300.00 851.53 862.31 858.25 862.50 0.003494 3.87 1024.13 459.30 0.24
Little Eagle Ck 3.542   25-yr 4670.00 851.53 863.39 859.67 863.64 0.004049 4.53 1230.69 465.52 0.26
Little Eagle Ck 3.542   50-yr 5910.00 851.53 864.22 860.25 864.53 0.004453 5.03 1392.90 469.68 0.28
Little Eagle Ck 3.542   500-yr 11260.00 851.53 866.77 862.11 866.89 0.001534 3.43 4119.85 482.80 0.17

Little Eagle Ck 3.642   100-yr 6660.00 851.98 867.08 860.09 867.13 0.000733 2.45 3813.63 559.12 0.12
Little Eagle Ck 3.642   10-yr 3030.00 851.98 863.75 857.18 863.91 0.002147 3.47 998.81 451.46 0.19
Little Eagle Ck 3.642   25-yr 4280.00 851.98 865.06 858.23 865.29 0.002550 4.10 1193.62 469.80 0.21
Little Eagle Ck 3.642   50-yr 5410.00 851.98 866.07 859.11 866.36 0.002853 4.59 1343.19 502.30 0.23
Little Eagle Ck 3.642   500-yr 10290.00 851.98 867.48 862.62 867.60 0.001477 3.55 4028.89 564.31 0.17



HEC-RAS  Plan: Future-chan-main   River: Little Eagle Ck   Reach: Little Eagle Ck (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  

Little Eagle Ck 3.653    146th Street    Bridge

Little Eagle Ck 3.664   100-yr 6660.00 851.98 869.40 861.08 869.61 0.001641 3.91 1840.71 537.56 0.18
Little Eagle Ck 3.664   10-yr 3030.00 851.98 864.78 858.00 864.89 0.001484 2.90 1167.05 473.21 0.16
Little Eagle Ck 3.664   25-yr 4280.00 851.98 866.21 859.78 866.37 0.001749 3.43 1375.19 485.84 0.18
Little Eagle Ck 3.664   50-yr 5410.00 851.98 867.32 860.47 867.52 0.001950 3.85 1536.93 495.16 0.19
Little Eagle Ck 3.664   500-yr 10290.00 851.98 870.38 862.50 870.46 0.000701 2.67 4854.80 579.29 0.12

Little Eagle Ck 3.702   100-yr 6660.00 851.95 869.76 869.81 0.000432 2.12 3885.91 378.39 0.09
Little Eagle Ck 3.702   10-yr 3030.00 851.95 865.05 865.08 0.000483 1.77 2197.09 334.97 0.09
Little Eagle Ck 3.702   25-yr 4280.00 851.95 866.54 866.58 0.000523 2.00 2710.14 352.68 0.10
Little Eagle Ck 3.702   50-yr 5410.00 851.95 867.70 867.75 0.000545 2.17 3125.37 360.63 0.10
Little Eagle Ck 3.702   500-yr 10290.00 851.95 870.53 870.63 0.000830 3.03 4180.46 384.51 0.13

Little Eagle Ck 3.822   100-yr 6660.00 853.07 869.97 861.27 869.99 0.000188 1.34 6364.24 891.40 0.06
Little Eagle Ck 3.822   10-yr 3030.00 853.07 865.29 859.97 865.31 0.000274 1.27 3188.95 593.54 0.07
Little Eagle Ck 3.822   25-yr 4280.00 853.07 866.79 860.52 866.81 0.000256 1.34 4099.33 622.45 0.07
Little Eagle Ck 3.822   50-yr 5410.00 853.07 867.96 860.93 867.98 0.000248 1.40 4840.81 645.43 0.07
Little Eagle Ck 3.822   500-yr 10290.00 853.07 870.91 861.94 870.95 0.000319 1.82 7236.93 947.16 0.08

Little Eagle Ck 3.914   100-yr 6660.00 853.64 870.06 870.07 0.000131 1.06 8412.04 1046.94 0.05
Little Eagle Ck 3.914   10-yr 3030.00 853.64 865.45 865.46 0.000314 1.27 3757.27 944.85 0.07
Little Eagle Ck 3.914   25-yr 4280.00 853.64 866.93 866.94 0.000241 1.22 5199.52 998.50 0.06
Little Eagle Ck 3.914   50-yr 5410.00 853.64 868.09 868.10 0.000206 1.21 6373.89 1022.42 0.06
Little Eagle Ck 3.914   500-yr 10290.00 853.64 871.07 871.08 0.000215 1.43 9476.21 1063.51 0.06

Little Eagle Ck 4.006   100-yr 6660.00 853.92 870.14 870.16 0.000231 1.32 6404.41 1009.95 0.07
Little Eagle Ck 4.006   10-yr 3030.00 853.92 865.65 865.68 0.000627 1.61 2569.71 741.39 0.10
Little Eagle Ck 4.006   25-yr 4280.00 853.92 867.08 867.10 0.000447 1.52 3668.42 791.47 0.09
Little Eagle Ck 4.006   50-yr 5410.00 853.92 868.22 868.24 0.000380 1.51 4606.63 872.08 0.08
Little Eagle Ck 4.006   500-yr 10290.00 853.92 871.19 871.23 0.000353 1.72 7517.35 1077.33 0.08

Little Eagle Ck 4.099   100-yr 6660.00 854.95 870.25 861.69 870.27 0.000259 1.50 5508.63 867.75 0.07
Little Eagle Ck 4.099   10-yr 3030.00 854.95 865.95 859.39 865.98 0.000646 1.84 2312.99 686.14 0.11
Little Eagle Ck 4.099   25-yr 4280.00 854.95 867.29 860.43 867.32 0.000489 1.75 3254.28 711.33 0.09
Little Eagle Ck 4.099   50-yr 5410.00 854.95 868.40 861.06 868.43 0.000410 1.71 4052.22 748.54 0.09
Little Eagle Ck 4.099   500-yr 10290.00 854.95 871.36 864.20 871.40 0.000400 1.96 6582.28 918.70 0.09

Little Eagle Ck 4.206   100-yr 6660.00 854.74 870.42 870.45 0.000436 1.70 5093.81 900.42 0.09
Little Eagle Ck 4.206   10-yr 3030.00 854.74 866.38 866.42 0.001011 2.07 2180.11 664.59 0.13
Little Eagle Ck 4.206   25-yr 4280.00 854.74 867.62 867.66 0.000796 1.92 3026.60 696.31 0.11
Little Eagle Ck 4.206   50-yr 5410.00 854.74 868.67 868.71 0.000656 1.87 3767.26 719.15 0.10
Little Eagle Ck 4.206   500-yr 10290.00 854.74 871.63 871.68 0.000661 2.23 6327.61 1098.75 0.11

Little Eagle Ck 4.305   100-yr 6660.00 855.39 870.66 865.07 870.70 0.000504 1.97 4401.21 659.42 0.10
Little Eagle Ck 4.305   10-yr 3030.00 855.39 866.93 861.80 866.98 0.001100 2.33 2016.80 622.12 0.13
Little Eagle Ck 4.305   25-yr 4280.00 855.39 868.06 862.91 868.11 0.000903 2.28 2727.72 631.13 0.12
Little Eagle Ck 4.305   50-yr 5410.00 855.39 869.04 864.88 869.09 0.000774 2.24 3347.08 640.36 0.12
Little Eagle Ck 4.305   500-yr 10290.00 855.39 871.98 865.95 872.04 0.000692 2.47 5283.46 743.43 0.11

Little Eagle Ck 4.397   100-yr 6660.00 856.20 870.93 870.97 0.000645 2.06 4440.06 834.94 0.11
Little Eagle Ck 4.397   10-yr 3030.00 856.20 867.49 867.54 0.001235 2.27 1972.69 614.26 0.14
Little Eagle Ck 4.397   25-yr 4280.00 856.20 868.54 868.59 0.001099 2.32 2640.13 658.84 0.13
Little Eagle Ck 4.397   50-yr 5410.00 856.20 869.45 869.50 0.000980 2.33 3274.12 727.61 0.13
Little Eagle Ck 4.397   500-yr 10290.00 856.20 872.33 872.39 0.000776 2.44 5653.14 890.65 0.12

Little Eagle Ck 4.492   100-yr 6140.00 857.52 871.20 866.18 871.23 0.000633 1.98 4595.68 1004.37 0.11
Little Eagle Ck 4.492   10-yr 2800.00 857.52 868.07 864.12 868.13 0.001535 2.45 1844.55 766.89 0.16
Little Eagle Ck 4.492   25-yr 3950.00 857.52 869.03 865.30 869.07 0.001227 2.37 2600.36 821.68 0.14
Little Eagle Ck 4.492   50-yr 5000.00 857.52 869.87 866.02 869.91 0.001025 2.31 3320.91 900.69 0.13
Little Eagle Ck 4.492   500-yr 9480.00 857.52 872.64 867.20 872.68 0.000662 2.20 6117.97 1114.31 0.11

Little Eagle Ck 4.596   100-yr 6140.00 858.17 871.57 864.97 871.60 0.000651 1.96 4296.86 883.88 0.11
Little Eagle Ck 4.596   10-yr 2800.00 858.17 868.78 862.34 868.82 0.000996 1.97 2039.35 716.19 0.13
Little Eagle Ck 4.596   25-yr 3950.00 858.17 869.65 863.42 869.70 0.000974 2.09 2685.66 769.26 0.13
Little Eagle Ck 4.596   50-yr 5000.00 858.17 870.42 864.23 870.47 0.000902 2.13 3302.56 830.20 0.12
Little Eagle Ck 4.596   500-yr 9480.00 858.17 873.03 867.97 873.08 0.000718 2.25 5676.76 1009.66 0.12

Little Eagle Ck 4.724   100-yr 6140.00 859.56 872.28 869.27 872.49 0.004408 4.69 2166.83 726.61 0.27
Little Eagle Ck 4.724   10-yr 2800.00 859.56 869.90 865.87 870.12 0.005311 4.22 900.60 342.43 0.28
Little Eagle Ck 4.724   25-yr 3950.00 859.56 870.73 867.27 870.97 0.005550 4.65 1227.67 459.27 0.30
Little Eagle Ck 4.724   50-yr 5000.00 859.56 871.42 868.55 871.68 0.005605 4.95 1580.91 603.63 0.30
Little Eagle Ck 4.724   500-yr 9480.00 859.56 873.77 870.75 873.95 0.003616 4.69 3300.76 802.81 0.25

Little Eagle Ck 4.892   100-yr 6140.00 862.28 873.56 870.21 873.60 0.000690 1.82 3865.10 801.26 0.11
Little Eagle Ck 4.892   10-yr 2800.00 862.28 871.42 867.47 871.45 0.000770 1.61 2243.82 724.82 0.11
Little Eagle Ck 4.892   25-yr 3950.00 862.28 872.23 868.49 872.26 0.000743 1.70 2844.24 780.29 0.11
Little Eagle Ck 4.892   50-yr 5000.00 862.28 872.89 869.34 872.92 0.000719 1.76 3346.17 790.79 0.11
Little Eagle Ck 4.892   500-yr 9480.00 862.28 874.95 870.28 875.01 0.000737 2.07 5038.36 849.42 0.11

Little Eagle Ck 4.898    156th Street    Bridge

Little Eagle Ck 4.910   100-yr 6140.00 862.28 873.78 870.34 873.82 0.000834 2.11 3761.94 863.38 0.12
Little Eagle Ck 4.910   10-yr 2800.00 862.28 871.71 867.67 871.74 0.001007 1.97 2079.55 780.35 0.13
Little Eagle Ck 4.910   25-yr 3950.00 862.28 872.47 868.46 872.51 0.000969 2.07 2683.63 814.25 0.13
Little Eagle Ck 4.910   50-yr 5000.00 862.28 873.12 869.05 873.16 0.000897 2.09 3218.35 843.91 0.12
Little Eagle Ck 4.910   500-yr 9480.00 862.28 875.17 870.92 875.23 0.000858 2.35 5016.47 948.14 0.12



HEC-RAS  Plan: Future-chan-main   River: Little Eagle Ck   Reach: Little Eagle Ck (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
Little Eagle Ck 4.961   100-yr 6140.00 862.07 874.19 870.70 874.24 0.000918 1.85 3548.50 751.37 0.12
Little Eagle Ck 4.961   10-yr 2800.00 862.07 872.14 867.55 872.17 0.000969 1.70 2072.56 690.74 0.12
Little Eagle Ck 4.961   25-yr 3950.00 862.07 872.91 870.02 872.95 0.000963 1.78 2612.91 713.96 0.12
Little Eagle Ck 4.961   50-yr 5000.00 862.07 873.55 870.40 873.59 0.000940 1.83 3074.59 732.37 0.12
Little Eagle Ck 4.961   500-yr 9480.00 862.07 875.61 871.19 875.67 0.000947 2.01 4641.44 783.05 0.12

Little Eagle Ck 5.026   100-yr 6140.00 861.97 874.47 871.03 874.50 0.000625 1.69 4144.07 872.44 0.10
Little Eagle Ck 5.026   10-yr 2800.00 861.97 872.44 869.87 872.46 0.000723 1.63 2418.03 845.78 0.10
Little Eagle Ck 5.026   25-yr 3950.00 861.97 873.20 870.67 873.23 0.000684 1.66 3066.57 855.63 0.10
Little Eagle Ck 5.026   50-yr 5000.00 861.97 873.83 870.87 873.86 0.000651 1.68 3603.91 861.71 0.10
Little Eagle Ck 5.026   500-yr 9480.00 861.97 875.90 871.48 875.94 0.000646 1.87 5429.87 913.52 0.10

Little Eagle Ck 5.096   100-yr 6140.00 861.29 874.65 871.64 874.72 0.001343 2.69 3181.74 804.24 0.15
Little Eagle Ck 5.096   10-yr 2800.00 861.29 872.68 867.37 872.73 0.001403 2.37 1825.95 755.81 0.15
Little Eagle Ck 5.096   25-yr 3950.00 861.29 873.42 868.49 873.48 0.001407 2.52 2334.14 779.43 0.15
Little Eagle Ck 5.096   50-yr 5000.00 861.29 874.03 869.58 874.10 0.001380 2.61 2755.95 791.28 0.15
Little Eagle Ck 5.096   500-yr 9480.00 861.29 876.08 872.31 876.15 0.001260 2.85 4556.36 821.78 0.15

Little Eagle Ck 5.135   100-yr 6020.00 861.85 874.91 870.69 874.98 0.001633 2.90 2823.70 761.77 0.16
Little Eagle Ck 5.135   10-yr 2750.00 861.85 872.93 869.01 872.98 0.001380 2.29 1768.03 719.02 0.15
Little Eagle Ck 5.135   25-yr 3870.00 861.85 873.68 869.63 873.74 0.001523 2.56 2165.06 738.80 0.15
Little Eagle Ck 5.135   50-yr 4890.00 861.85 874.29 870.17 874.36 0.001586 2.74 2493.10 750.85 0.16
Little Eagle Ck 5.135   500-yr 9280.00 861.85 876.31 871.99 876.38 0.001303 2.84 4505.24 784.28 0.15

Little Eagle Ck 5.203   100-yr 6020.00 862.31 875.55 871.96 875.66 0.002391 3.38 2440.31 1172.25 0.20
Little Eagle Ck 5.203   10-yr 2750.00 862.31 873.48 870.65 873.55 0.001990 2.57 1536.60 1011.81 0.18
Little Eagle Ck 5.203   25-yr 3870.00 862.31 874.28 871.29 874.36 0.002170 2.90 1881.46 1126.86 0.19
Little Eagle Ck 5.203   50-yr 4890.00 862.31 874.92 871.62 875.01 0.002286 3.14 2160.11 1143.46 0.19
Little Eagle Ck 5.203   500-yr 9280.00 862.31 876.73 872.75 876.77 0.000897 2.25 6267.41 1219.47 0.13

Little Eagle Ck 5.208    Private Road 1  Bridge

Little Eagle Ck 5.214   100-yr 6020.00 862.31 875.80 871.66 875.89 0.002081 3.27 2513.91 1187.08 0.18
Little Eagle Ck 5.214   10-yr 2750.00 862.31 873.71 870.41 873.76 0.001520 2.40 1682.59 1062.55 0.15
Little Eagle Ck 5.214   25-yr 3870.00 862.31 874.52 870.91 874.58 0.001763 2.75 1999.96 1139.98 0.16
Little Eagle Ck 5.214   50-yr 4890.00 862.31 875.16 871.37 875.24 0.001929 3.02 2256.39 1171.33 0.17
Little Eagle Ck 5.214   500-yr 9280.00 862.31 876.79 872.40 876.83 0.000750 2.09 6670.02 1214.45 0.11

Little Eagle Ck 5.239   100-yr 6020.00 863.51 876.09 872.18 876.23 0.002392 3.76 2260.23 1140.91 0.21
Little Eagle Ck 5.239   10-yr 2750.00 863.51 873.92 869.01 874.00 0.001716 2.72 1452.44 990.20 0.17
Little Eagle Ck 5.239   25-yr 3870.00 863.51 874.76 870.80 874.86 0.002016 3.15 1755.23 1033.13 0.19
Little Eagle Ck 5.239   50-yr 4890.00 863.51 875.43 871.77 875.55 0.002214 3.46 2004.40 1084.24 0.20
Little Eagle Ck 5.239   500-yr 9280.00 863.51 876.90 873.10 876.95 0.001085 2.66 5768.26 1199.76 0.14

Little Eagle Ck 5.321   100-yr 6020.00 864.13 876.82 872.71 876.87 0.001043 2.09 3571.35 1079.73 0.13
Little Eagle Ck 5.321   10-yr 2750.00 864.13 874.55 871.78 874.58 0.001122 1.75 2133.22 837.24 0.13
Little Eagle Ck 5.321   25-yr 3870.00 864.13 875.43 872.15 875.47 0.001069 1.87 2686.40 986.16 0.13
Little Eagle Ck 5.321   50-yr 4890.00 864.13 876.13 872.49 876.17 0.001050 1.98 3128.37 1039.75 0.13
Little Eagle Ck 5.321   500-yr 9280.00 864.13 877.39 873.22 877.44 0.001249 2.40 5293.22 1134.14 0.14

Little Eagle Ck 5.415   100-yr 4740.00 864.43 877.33 873.55 877.37 0.001119 2.18 3554.65 1018.50 0.13
Little Eagle Ck 5.415   10-yr 2180.00 864.43 875.08 872.53 875.12 0.001201 1.97 1639.39 622.42 0.13
Little Eagle Ck 5.415   25-yr 3070.00 864.43 875.95 872.95 875.98 0.001185 2.08 2081.07 821.14 0.13
Little Eagle Ck 5.415   50-yr 3870.00 864.43 876.63 873.33 876.68 0.001163 2.15 2445.36 925.20 0.13
Little Eagle Ck 5.415   500-yr 7280.00 864.43 878.02 874.07 878.07 0.001528 2.63 4257.85 1035.72 0.15

Little Eagle Ck 5.497   100-yr 4740.00 864.89 877.71 877.74 0.000717 1.73 3843.77 1030.77 0.11
Little Eagle Ck 5.497   10-yr 2180.00 864.89 875.55 875.58 0.000991 1.66 1927.08 776.95 0.12
Little Eagle Ck 5.497   25-yr 3070.00 864.89 876.38 876.40 0.000852 1.68 2603.74 858.35 0.11
Little Eagle Ck 5.497   50-yr 3870.00 864.89 877.04 877.07 0.000761 1.69 3194.52 918.59 0.11
Little Eagle Ck 5.497   500-yr 7280.00 864.89 878.53 878.57 0.000946 2.12 4717.45 1104.48 0.12

Little Eagle Ck 5.561   100-yr 4740.00 865.38 877.99 875.01 878.04 0.001384 2.34 2821.52 941.74 0.14
Little Eagle Ck 5.561   10-yr 2180.00 865.38 875.94 870.86 875.99 0.001810 2.44 1265.64 520.56 0.16
Little Eagle Ck 5.561   25-yr 3070.00 865.38 876.73 872.11 876.79 0.001908 2.60 1752.37 731.69 0.17
Little Eagle Ck 5.561   50-yr 3870.00 865.38 877.36 873.07 877.41 0.001695 2.52 2248.96 867.81 0.16
Little Eagle Ck 5.561   500-yr 7280.00 865.38 878.87 875.60 878.94 0.001590 2.59 3694.16 1023.44 0.15

Little Eagle Ck 5.688   100-yr 4740.00 867.52 878.68 878.71 0.001067 1.98 3912.43 1066.23 0.13
Little Eagle Ck 5.688   10-yr 2180.00 867.52 876.88 876.90 0.001374 1.87 2088.82 918.02 0.14
Little Eagle Ck 5.688   25-yr 3070.00 867.52 877.61 877.64 0.001188 1.89 2793.91 992.24 0.13
Little Eagle Ck 5.688   50-yr 3870.00 867.52 878.16 878.18 0.001142 1.96 3355.49 1055.90 0.13
Little Eagle Ck 5.688   500-yr 7280.00 867.52 879.65 879.69 0.001207 2.29 4958.91 1088.18 0.14

Little Eagle Ck 5.787   100-yr 4740.00 868.33 879.20 876.71 879.23 0.000992 1.75 3603.91 1131.24 0.12
Little Eagle Ck 5.787   10-yr 2180.00 868.33 877.57 874.17 877.60 0.001364 1.80 1857.23 989.87 0.14
Little Eagle Ck 5.787   25-yr 3070.00 868.33 878.21 875.44 878.24 0.001182 1.78 2511.03 1063.57 0.13
Little Eagle Ck 5.787   50-yr 3870.00 868.33 878.71 876.64 878.74 0.001069 1.76 3060.01 1111.69 0.13
Little Eagle Ck 5.787   500-yr 7280.00 868.33 880.20 877.08 880.24 0.001016 1.87 4774.41 1188.70 0.13

Little Eagle Ck 5.945   100-yr 4740.00 870.78 880.40 878.45 880.48 0.002866 2.90 2207.42 668.38 0.20
Little Eagle Ck 5.945   10-yr 2180.00 870.78 879.07 877.97 879.12 0.002809 2.45 1337.34 632.63 0.19
Little Eagle Ck 5.945   25-yr 3070.00 870.78 879.58 878.44 879.64 0.002883 2.65 1663.13 648.47 0.20
Little Eagle Ck 5.945   50-yr 3870.00 870.78 879.99 878.44 880.06 0.002885 2.78 1933.72 659.80 0.20
Little Eagle Ck 5.945   500-yr 7280.00 870.78 881.44 878.79 881.55 0.003049 3.32 2928.52 744.32 0.22

Little Eagle Ck 6.062   100-yr 4630.00 871.61 881.72 880.07 881.85 0.004228 3.61 1703.45 828.02 0.25
Little Eagle Ck 6.062   10-yr 2130.00 871.61 880.57 879.06 880.64 0.003402 2.85 1057.76 737.32 0.22
Little Eagle Ck 6.062   25-yr 3000.00 871.61 881.09 879.40 881.18 0.003503 3.07 1343.88 780.83 0.22



HEC-RAS  Plan: Future-chan-main   River: Little Eagle Ck   Reach: Little Eagle Ck (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
Little Eagle Ck 6.062   50-yr 3780.00 871.61 881.49 879.65 881.60 0.003546 3.23 1573.05 810.71 0.23
Little Eagle Ck 6.062   500-yr 7120.00 871.61 882.77 880.57 882.86 0.002604 3.13 3171.22 947.57 0.20

Little Eagle Ck 6.199   100-yr 4630.00 874.78 883.71 880.61 883.79 0.001851 2.51 2135.92 563.13 0.17
Little Eagle Ck 6.199   10-yr 2130.00 874.78 882.13 879.90 882.18 0.001432 1.85 1301.80 475.33 0.14
Little Eagle Ck 6.199   25-yr 3000.00 874.78 882.79 880.19 882.84 0.001606 2.12 1644.30 503.80 0.15
Little Eagle Ck 6.199   50-yr 3780.00 874.78 883.27 880.40 883.33 0.001721 2.31 1892.95 533.83 0.16
Little Eagle Ck 6.199   500-yr 7120.00 874.78 884.56 881.20 884.68 0.002435 3.11 2642.07 635.67 0.20

Little Eagle Ck 6.314   100-yr 4630.00 875.46 884.68 882.04 884.72 0.001600 2.22 2693.94 788.53 0.15
Little Eagle Ck 6.314   10-yr 2130.00 875.46 883.23 881.12 883.31 0.003097 2.61 974.38 637.51 0.21
Little Eagle Ck 6.314   25-yr 3000.00 875.46 883.70 881.50 883.74 0.001691 2.05 1963.83 722.94 0.15
Little Eagle Ck 6.314   50-yr 3780.00 875.46 884.19 881.78 884.23 0.001589 2.10 2321.30 745.40 0.15
Little Eagle Ck 6.314   500-yr 7120.00 875.46 885.71 882.81 885.77 0.001685 2.52 3535.99 843.76 0.16

Little Eagle Ck 6.442   100-yr 4630.00 875.10 885.26 883.22 885.27 0.000603 1.57 4503.99 1369.40 0.10
Little Eagle Ck 6.442   10-yr 2130.00 875.10 883.97 881.63 884.21 0.005756 4.31 564.07 1162.17 0.29
Little Eagle Ck 6.442   25-yr 3000.00 875.10 884.30 882.30 884.32 0.000620 1.46 3255.95 1225.69 0.10
Little Eagle Ck 6.442   50-yr 3780.00 875.10 884.78 882.77 884.80 0.000632 1.54 3872.14 1321.48 0.10
Little Eagle Ck 6.442   500-yr 7120.00 875.10 886.31 884.01 886.33 0.000597 1.70 5971.72 1418.44 0.10

Little Eagle Ck 6.455    166th Street    Bridge

Little Eagle Ck 6.472   100-yr 4630.00 875.10 885.75 883.62 885.78 0.000899 1.89 3751.93 1266.77 0.12
Little Eagle Ck 6.472   10-yr 2130.00 875.10 885.03 881.96 885.04 0.000405 1.19 2870.83 1173.15 0.08
Little Eagle Ck 6.472   25-yr 3000.00 875.10 885.31 882.83 885.32 0.000601 1.49 3200.94 1232.78 0.10
Little Eagle Ck 6.472   50-yr 3780.00 875.10 885.50 883.25 885.52 0.000781 1.73 3442.79 1249.94 0.11
Little Eagle Ck 6.472   500-yr 7120.00 875.10 886.47 884.50 886.51 0.001109 2.23 4699.98 1345.15 0.13

Little Eagle Ck 6.570   100-yr 4630.00 876.00 886.43 886.51 0.002320 2.88 2317.75 545.75 0.19
Little Eagle Ck 6.570   10-yr 2130.00 876.00 885.35 885.38 0.001160 1.83 1739.03 526.53 0.13
Little Eagle Ck 6.570   25-yr 3000.00 876.00 885.77 885.82 0.001609 2.25 1960.42 533.19 0.16
Little Eagle Ck 6.570   50-yr 3780.00 876.00 886.09 886.15 0.001986 2.58 2133.50 540.15 0.17
Little Eagle Ck 6.570   500-yr 7120.00 876.00 887.33 887.44 0.003050 3.58 2813.44 560.64 0.22

Little Eagle Ck 6.654   100-yr 4630.00 877.34 887.37 887.44 0.001937 2.60 2307.60 535.92 0.17
Little Eagle Ck 6.654   10-yr 2130.00 877.34 885.91 885.94 0.001367 1.87 1551.06 494.65 0.14
Little Eagle Ck 6.654   25-yr 3000.00 877.34 886.48 886.53 0.001615 2.17 1839.00 510.06 0.16
Little Eagle Ck 6.654   50-yr 3780.00 877.34 886.93 886.99 0.001800 2.40 2072.59 526.44 0.17
Little Eagle Ck 6.654   500-yr 7120.00 877.34 888.50 888.59 0.002261 3.11 2929.06 573.66 0.19

Little Eagle Ck 6.711   100-yr 4630.00 878.54 887.95 888.01 0.001752 2.40 2463.57 558.82 0.16
Little Eagle Ck 6.711   10-yr 2130.00 878.54 886.35 886.38 0.001468 1.83 1594.94 529.20 0.14
Little Eagle Ck 6.711   25-yr 3000.00 878.54 886.98 887.02 0.001584 2.06 1932.76 538.37 0.15
Little Eagle Ck 6.711   50-yr 3780.00 878.54 887.47 887.52 0.001670 2.23 2199.09 548.02 0.16
Little Eagle Ck 6.711   500-yr 7120.00 878.54 889.15 889.24 0.001920 2.81 3151.72 584.86 0.18

Little Eagle Ck 6.807   100-yr 3640.00 878.49 888.67 885.51 888.71 0.001056 2.04 2380.89 597.90 0.13
Little Eagle Ck 6.807   10-yr 1690.00 878.49 886.97 884.39 886.99 0.000967 1.65 1439.00 515.66 0.12
Little Eagle Ck 6.807   25-yr 2370.00 878.49 887.64 885.16 887.67 0.000991 1.80 1791.19 538.75 0.12
Little Eagle Ck 6.807   50-yr 2980.00 878.49 888.16 885.50 888.20 0.001032 1.93 2085.30 571.80 0.13
Little Eagle Ck 6.807   500-yr 5570.00 878.49 889.94 885.90 889.99 0.001102 2.31 3188.20 676.70 0.14

Little Eagle Ck 6.812    Private Road 2  Bridge

Little Eagle Ck 6.822   100-yr 3640.00 878.49 888.95 885.67 888.98 0.000936 2.06 2577.98 627.96 0.12
Little Eagle Ck 6.822   10-yr 1690.00 878.49 887.33 883.99 887.35 0.000628 1.47 1663.27 495.54 0.10
Little Eagle Ck 6.822   25-yr 2370.00 878.49 887.96 884.64 887.98 0.000764 1.72 1986.12 547.38 0.11
Little Eagle Ck 6.822   50-yr 2980.00 878.49 888.46 885.17 888.49 0.000891 1.94 2278.32 604.04 0.12
Little Eagle Ck 6.822   500-yr 5570.00 878.49 890.17 886.00 890.22 0.001021 2.36 3409.88 707.75 0.13

Little Eagle Ck 6.869   100-yr 3640.00 877.68 889.21 889.27 0.001242 2.32 2145.77 491.05 0.14
Little Eagle Ck 6.869   10-yr 1690.00 877.68 887.51 887.54 0.000881 1.67 1392.63 417.23 0.12
Little Eagle Ck 6.869   25-yr 2370.00 877.68 888.17 888.21 0.001006 1.91 1671.89 427.97 0.13
Little Eagle Ck 6.869   50-yr 2980.00 877.68 888.71 888.75 0.001135 2.13 1907.20 461.60 0.13
Little Eagle Ck 6.869   500-yr 5570.00 877.68 890.48 890.55 0.001458 2.77 2846.01 603.90 0.16

Little Eagle Ck 6.963   100-yr 3640.00 878.01 889.75 886.39 889.80 0.001315 2.48 2254.55 610.21 0.15
Little Eagle Ck 6.963   10-yr 1690.00 878.01 887.99 884.22 888.04 0.001514 2.29 1221.72 561.49 0.15
Little Eagle Ck 6.963   25-yr 2370.00 878.01 888.67 885.52 888.72 0.001436 2.38 1612.25 582.33 0.15
Little Eagle Ck 6.963   50-yr 2980.00 878.01 889.23 886.15 889.28 0.001351 2.41 1939.99 595.47 0.15
Little Eagle Ck 6.963   500-yr 5570.00 878.01 891.04 887.51 891.10 0.001246 2.65 3061.90 637.26 0.15

Little Eagle Ck 7.061   100-yr 3640.00 875.96 890.56 890.71 0.002341 3.67 1634.47 532.15 0.20
Little Eagle Ck 7.061   10-yr 1690.00 875.96 888.79 888.90 0.001764 2.81 829.19 377.61 0.17
Little Eagle Ck 7.061   25-yr 2370.00 875.96 889.50 889.63 0.002091 3.23 1117.40 427.13 0.19
Little Eagle Ck 7.061   50-yr 2980.00 875.96 890.05 890.19 0.002272 3.49 1365.21 500.88 0.20
Little Eagle Ck 7.061   500-yr 5570.00 875.96 891.83 891.98 0.002343 3.97 2335.22 585.47 0.21

Little Eagle Ck 7.064    Private Road 3  Bridge

Little Eagle Ck 7.069   100-yr 3640.00 875.96 890.85 885.61 890.95 0.001905 3.14 1731.92 482.38 0.18
Little Eagle Ck 7.069   10-yr 1690.00 875.96 889.17 882.80 889.25 0.001533 2.49 971.99 404.18 0.15
Little Eagle Ck 7.069   25-yr 2370.00 875.96 889.83 884.10 889.91 0.001764 2.81 1254.72 445.38 0.17
Little Eagle Ck 7.069   50-yr 2980.00 875.96 890.36 884.93 890.45 0.001832 2.98 1497.99 465.41 0.17
Little Eagle Ck 7.069   500-yr 5570.00 875.96 892.06 888.06 892.18 0.002114 3.58 2390.19 601.64 0.19

Little Eagle Ck 7.133   100-yr 3640.00 878.35 891.29 891.33 0.001020 2.28 2412.18 520.66 0.13
Little Eagle Ck 7.133   10-yr 1690.00 878.35 889.54 889.56 0.000787 1.75 1545.14 474.21 0.11



HEC-RAS  Plan: Future-chan-main   River: Little Eagle Ck   Reach: Little Eagle Ck (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
Little Eagle Ck 7.133   25-yr 2370.00 878.35 890.23 890.26 0.000886 1.97 1879.00 491.57 0.12
Little Eagle Ck 7.133   50-yr 2980.00 878.35 890.78 890.81 0.000957 2.13 2150.51 509.47 0.12
Little Eagle Ck 7.133   500-yr 5570.00 878.35 892.54 892.59 0.001188 2.66 3088.86 562.76 0.14

Little Eagle Ck 7.229   100-yr 3640.00 880.39 891.76 888.14 891.80 0.001309 2.38 2664.95 930.21 0.15
Little Eagle Ck 7.229   10-yr 1690.00 880.39 889.98 887.26 890.02 0.001463 2.15 1358.25 586.61 0.15
Little Eagle Ck 7.229   25-yr 2370.00 880.39 890.69 887.81 890.72 0.001363 2.22 1783.09 683.87 0.15
Little Eagle Ck 7.229   50-yr 2980.00 880.39 891.24 888.08 891.28 0.001298 2.27 2130.61 799.35 0.14
Little Eagle Ck 7.229   500-yr 5570.00 880.39 893.02 889.11 893.06 0.001106 2.41 3896.05 1076.28 0.14

Little Eagle Ck 7.327   100-yr 3640.00 881.15 892.43 888.91 892.47 0.001238 2.37 2691.75 866.35 0.14
Little Eagle Ck 7.327   10-yr 1690.00 881.15 890.70 886.73 890.74 0.001330 2.12 1174.33 633.21 0.14
Little Eagle Ck 7.327   25-yr 2370.00 881.15 891.40 888.44 891.44 0.001397 2.32 1845.25 786.60 0.15
Little Eagle Ck 7.327   50-yr 2980.00 881.15 891.91 888.78 891.95 0.001293 2.33 2253.97 810.17 0.14
Little Eagle Ck 7.327   500-yr 5570.00 881.15 893.61 889.70 893.65 0.001145 2.49 3766.50 946.27 0.14

Little Eagle Ck 7.448   100-yr 3640.00 882.40 892.98 889.43 893.00 0.000632 1.74 3014.19 775.00 0.10
Little Eagle Ck 7.448   10-yr 1690.00 882.40 891.27 887.48 891.29 0.000614 1.48 1645.12 647.11 0.10
Little Eagle Ck 7.448   25-yr 2370.00 882.40 891.99 888.18 892.01 0.000647 1.62 2018.46 684.99 0.10
Little Eagle Ck 7.448   50-yr 2980.00 882.40 892.47 889.16 892.49 0.000620 1.65 2632.91 721.49 0.10
Little Eagle Ck 7.448   500-yr 5570.00 882.40 894.17 889.90 894.21 0.000727 2.03 4051.69 1013.14 0.11

Little Eagle Ck 7.473   100-yr 3640.00 882.41 893.07 889.75 893.09 0.000601 1.36 3391.98 1054.01 0.10
Little Eagle Ck 7.473   10-yr 1690.00 882.41 891.37 887.00 891.40 0.000996 1.55 1372.03 795.13 0.12
Little Eagle Ck 7.473   25-yr 2370.00 882.41 892.09 887.73 892.12 0.000986 1.68 1706.46 835.46 0.12
Little Eagle Ck 7.473   50-yr 2980.00 882.41 892.56 889.45 892.58 0.000632 1.31 2870.57 969.74 0.10
Little Eagle Ck 7.473   500-yr 5570.00 882.41 894.27 890.28 894.30 0.000544 1.45 4715.04 1144.15 0.09

Little Eagle Ck 7.481    Private Road 4  Bridge

Little Eagle Ck 7.485   100-yr 3640.00 882.41 893.13 889.84 893.15 0.000556 1.36 3495.47 1076.61 0.09
Little Eagle Ck 7.485   10-yr 1690.00 882.41 891.46 889.04 891.49 0.001066 1.58 1318.21 798.14 0.12
Little Eagle Ck 7.485   25-yr 2370.00 882.41 892.18 889.36 892.22 0.001073 1.70 1630.29 869.89 0.12
Little Eagle Ck 7.485   50-yr 2980.00 882.41 892.62 889.59 892.64 0.000595 1.33 2981.70 1018.33 0.09
Little Eagle Ck 7.485   500-yr 5570.00 882.41 894.33 890.30 894.35 0.000511 1.45 4773.66 1167.71 0.09

Little Eagle Ck 7.523   100-yr 3640.00 882.92 893.21 889.95 893.23 0.000495 1.30 3559.02 1108.44 0.09
Little Eagle Ck 7.523   10-yr 1690.00 882.92 891.62 889.14 891.63 0.000733 1.32 1588.34 800.33 0.10
Little Eagle Ck 7.523   25-yr 2370.00 882.92 892.34 889.52 892.37 0.000751 1.46 2017.92 1000.69 0.11
Little Eagle Ck 7.523   50-yr 2980.00 882.92 892.71 889.70 892.73 0.000517 1.26 3073.06 1035.09 0.09
Little Eagle Ck 7.523   500-yr 5570.00 882.92 894.41 890.34 894.43 0.000470 1.41 4772.15 1202.58 0.09

Little Eagle Ck 7.641   100-yr 3170.00 884.35 893.45 890.81 893.47 0.000408 1.08 3152.85 1041.33 0.08
Little Eagle Ck 7.641   10-yr 1480.00 884.35 892.41 888.53 892.64 0.006526 3.80 393.80 949.97 0.30
Little Eagle Ck 7.641   25-yr 2070.00 884.35 893.15 889.41 893.16 0.000229 0.78 2898.34 1029.32 0.06
Little Eagle Ck 7.641   50-yr 2600.00 884.35 892.96 890.10 893.51 0.013998 5.96 443.84 999.01 0.45
Little Eagle Ck 7.641   500-yr 4850.00 884.35 894.63 892.49 894.65 0.000383 1.18 4172.56 1092.68 0.08

Little Eagle Ck 7.652    Private Road 5  Bridge

Little Eagle Ck 7.664   100-yr 3170.00 884.35 894.92 891.50 894.94 0.000321 1.20 3660.52 952.44 0.07
Little Eagle Ck 7.664   10-yr 1480.00 884.35 892.87 890.05 892.98 0.002827 2.96 643.38 810.31 0.21
Little Eagle Ck 7.664   25-yr 2070.00 884.35 894.16 890.61 894.16 0.000260 1.01 2986.09 915.60 0.06
Little Eagle Ck 7.664   50-yr 2600.00 884.35 894.42 890.93 894.43 0.000327 1.16 3212.89 925.55 0.07
Little Eagle Ck 7.664   500-yr 4850.00 884.35 895.75 892.52 895.77 0.000420 1.46 4393.53 1018.51 0.08

Little Eagle Ck 7.724   100-yr 3170.00 885.93 895.07 891.53 895.11 0.000862 1.76 1876.39 680.85 0.12
Little Eagle Ck 7.724   10-yr 1480.00 885.93 893.39 890.84 893.41 0.000722 1.35 1241.91 574.87 0.10
Little Eagle Ck 7.724   25-yr 2070.00 885.93 894.27 891.23 894.30 0.000652 1.42 1574.64 625.07 0.10
Little Eagle Ck 7.724   50-yr 2600.00 885.93 894.56 891.37 894.60 0.000827 1.64 1683.56 646.08 0.11
Little Eagle Ck 7.724   500-yr 4850.00 885.93 895.93 891.93 896.01 0.001183 2.23 2210.04 756.80 0.14

Little Eagle Ck 7.828   100-yr 3170.00 886.85 895.84 892.26 896.03 0.003399 3.63 922.63 1371.97 0.23
Little Eagle Ck 7.828   10-yr 1480.00 886.85 894.03 890.05 894.12 0.002417 2.54 634.03 877.63 0.19
Little Eagle Ck 7.828   25-yr 2070.00 886.85 894.87 890.76 894.99 0.002603 2.90 768.23 1170.66 0.20
Little Eagle Ck 7.828   50-yr 2600.00 886.85 895.30 891.70 895.46 0.003129 3.32 836.86 1285.24 0.22
Little Eagle Ck 7.828   500-yr 4850.00 886.85 896.97 893.26 897.27 0.004473 4.58 1101.41 1562.82 0.28

Little Eagle Ck 7.847    SR 32           Bridge

Little Eagle Ck 7.863   100-yr 3170.00 886.85 896.93 892.82 897.03 0.001791 2.82 1261.48 1320.26 0.17
Little Eagle Ck 7.863   10-yr 1480.00 886.85 894.70 890.80 894.76 0.001600 2.16 800.53 656.98 0.16
Little Eagle Ck 7.863   25-yr 2070.00 886.85 895.65 892.16 895.72 0.001605 2.38 994.65 718.69 0.16
Little Eagle Ck 7.863   50-yr 2600.00 886.85 896.26 892.51 896.35 0.001747 2.63 1121.02 992.81 0.17
Little Eagle Ck 7.863   500-yr 4850.00 886.85 898.01 893.53 898.03 0.000496 1.61 5028.44 1627.57 0.09

Little Eagle Ck 7.919   100-yr 3170.00 888.24 897.45 897.49 0.001188 2.15 2004.70 445.75 0.14
Little Eagle Ck 7.919   10-yr 1480.00 888.24 895.20 895.23 0.001438 1.86 1071.75 348.30 0.14
Little Eagle Ck 7.919   25-yr 2070.00 888.24 896.15 896.19 0.001367 2.03 1440.22 422.30 0.14
Little Eagle Ck 7.919   50-yr 2600.00 888.24 896.78 896.82 0.001292 2.10 1710.37 434.74 0.14
Little Eagle Ck 7.919   500-yr 4850.00 888.24 898.25 898.32 0.001700 2.75 2367.11 463.00 0.17

Little Eagle Ck 8.006   100-yr 3170.00 888.55 897.96 898.00 0.001056 1.96 2086.15 475.11 0.13
Little Eagle Ck 8.006   10-yr 1480.00 888.55 895.82 895.85 0.001264 1.69 1152.51 389.79 0.13
Little Eagle Ck 8.006   25-yr 2070.00 888.55 896.72 896.75 0.001109 1.77 1518.64 422.04 0.13
Little Eagle Ck 8.006   50-yr 2600.00 888.55 897.33 897.37 0.001111 1.89 1790.99 455.16 0.13
Little Eagle Ck 8.006   500-yr 4850.00 888.55 898.95 899.01 0.001369 2.43 2583.79 524.40 0.15

Little Eagle Ck 8.108   100-yr 3170.00 889.20 898.67 895.02 898.74 0.001698 2.57 1646.62 325.97 0.17



HEC-RAS  Plan: Future-chan-main   River: Little Eagle Ck   Reach: Little Eagle Ck (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
Little Eagle Ck 8.108   10-yr 1480.00 889.20 896.60 893.61 896.65 0.001690 2.07 996.10 304.50 0.16
Little Eagle Ck 8.108   25-yr 2070.00 889.20 897.44 894.24 897.49 0.001651 2.25 1253.72 311.92 0.16
Little Eagle Ck 8.108   50-yr 2600.00 889.20 898.06 894.74 898.12 0.001684 2.42 1449.16 319.53 0.16
Little Eagle Ck 8.108   500-yr 4850.00 889.20 899.87 895.64 899.97 0.002192 3.22 2091.50 491.16 0.19

Little Eagle Ck 8.235   100-yr 2740.00 890.19 899.65 895.72 899.69 0.001193 2.22 2021.08 1040.65 0.14
Little Eagle Ck 8.235   10-yr 1290.00 890.19 897.85 893.79 897.94 0.002231 2.55 747.80 836.47 0.18
Little Eagle Ck 8.235   25-yr 1800.00 890.19 898.56 894.55 898.62 0.001756 2.43 1217.71 940.05 0.17
Little Eagle Ck 8.235   50-yr 2250.00 890.19 899.09 895.20 899.14 0.001412 2.30 1600.58 960.28 0.15
Little Eagle Ck 8.235   500-yr 4180.00 890.19 900.58 898.01 900.60 0.000469 1.50 4088.46 1112.57 0.09

Little Eagle Ck 8.242    Eagletown Road  Bridge

Little Eagle Ck 8.249   100-yr 2740.00 890.24 899.96 896.32 899.98 0.000389 1.20 2761.74 765.98 0.08
Little Eagle Ck 8.249   10-yr 1290.00 890.24 898.35 894.79 898.36 0.000421 1.05 1636.31 673.76 0.08
Little Eagle Ck 8.249   25-yr 1800.00 890.24 898.98 895.39 898.99 0.000402 1.10 2061.56 690.92 0.08
Little Eagle Ck 8.249   50-yr 2250.00 890.24 899.45 895.85 899.46 0.000395 1.15 2389.41 701.45 0.08
Little Eagle Ck 8.249   500-yr 4180.00 890.24 900.83 897.26 900.85 0.000458 1.40 3532.90 997.31 0.09

Little Eagle Ck 8.348   100-yr 2740.00 890.11 900.27 897.16 900.31 0.000960 1.86 1845.22 450.39 0.12
Little Eagle Ck 8.348   10-yr 1290.00 890.11 898.66 894.95 898.68 0.000827 1.47 1164.57 405.90 0.11
Little Eagle Ck 8.348   25-yr 1800.00 890.11 899.28 895.61 899.31 0.000880 1.62 1418.90 413.49 0.11
Little Eagle Ck 8.348   50-yr 2250.00 890.11 899.75 896.91 899.78 0.000926 1.74 1616.07 422.40 0.12
Little Eagle Ck 8.348   500-yr 4180.00 890.11 901.19 897.54 901.25 0.001196 2.25 2270.78 470.48 0.14

Little Eagle Ck 8.401   100-yr 2740.00 890.75 900.42 900.47 0.001306 2.06 1664.53 490.72 0.14
Little Eagle Ck 8.401   10-yr 1290.00 890.75 898.82 898.85 0.001298 1.71 968.43 390.39 0.13
Little Eagle Ck 8.401   25-yr 1800.00 890.75 899.43 899.47 0.001301 1.85 1213.45 414.48 0.14
Little Eagle Ck 8.401   50-yr 2250.00 890.75 899.90 899.94 0.001317 1.96 1417.72 453.95 0.14
Little Eagle Ck 8.401   500-yr 4180.00 890.75 901.36 901.43 0.001479 2.39 2158.25 554.33 0.15

Little Eagle Ck 8.403    Private Road 6  Bridge

Little Eagle Ck 8.405   100-yr 2740.00 890.75 900.47 897.65 900.51 0.001430 2.26 1630.53 500.82 0.15
Little Eagle Ck 8.405   10-yr 1290.00 890.75 898.87 896.62 898.90 0.001407 1.91 938.08 390.07 0.14
Little Eagle Ck 8.405   25-yr 1800.00 890.75 899.48 897.26 899.52 0.001397 2.03 1184.30 413.48 0.14
Little Eagle Ck 8.405   50-yr 2250.00 890.75 899.95 897.45 900.00 0.001402 2.14 1386.93 450.20 0.14
Little Eagle Ck 8.405   500-yr 4180.00 890.75 901.41 898.09 901.48 0.001549 2.56 2130.30 564.27 0.16

Little Eagle Ck 8.420   100-yr 2740.00 890.88 900.58 897.84 900.64 0.001681 2.41 1559.79 472.09 0.16
Little Eagle Ck 8.420   10-yr 1290.00 890.88 898.98 895.94 899.02 0.001685 2.04 889.00 380.33 0.15
Little Eagle Ck 8.420   25-yr 1800.00 890.88 899.59 897.17 899.64 0.001718 2.21 1132.84 405.73 0.16
Little Eagle Ck 8.420   50-yr 2250.00 890.88 900.07 897.62 900.12 0.001690 2.30 1327.08 421.53 0.16
Little Eagle Ck 8.420   500-yr 4180.00 890.88 901.54 898.36 901.62 0.001843 2.75 2033.43 512.27 0.17

Little Eagle Ck 8.475   100-yr 2740.00 891.37 900.85 900.90 0.001273 2.12 1770.10 499.12 0.14
Little Eagle Ck 8.475   10-yr 1290.00 891.37 899.26 899.29 0.001088 1.65 1059.90 374.96 0.12
Little Eagle Ck 8.475   25-yr 1800.00 891.37 899.88 899.91 0.001243 1.89 1312.46 441.62 0.14
Little Eagle Ck 8.475   50-yr 2250.00 891.37 900.34 900.38 0.001283 2.02 1524.08 464.88 0.14
Little Eagle Ck 8.475   500-yr 4180.00 891.37 901.84 901.90 0.001487 2.50 2296.21 568.65 0.16

Little Eagle Ck 8.480    Private Road 7  Bridge

Little Eagle Ck 8.483   100-yr 2740.00 891.37 900.96 898.02 901.01 0.001814 2.22 1618.78 485.20 0.16
Little Eagle Ck 8.483   10-yr 1290.00 891.37 899.39 897.34 899.42 0.001751 1.78 941.91 389.23 0.15
Little Eagle Ck 8.483   25-yr 1800.00 891.37 900.00 897.59 900.04 0.001747 1.94 1185.91 402.38 0.15
Little Eagle Ck 8.483   50-yr 2250.00 891.37 900.46 897.76 900.51 0.001854 2.12 1384.98 449.08 0.16
Little Eagle Ck 8.483   500-yr 4180.00 891.37 901.95 898.45 902.02 0.001999 2.59 2125.21 538.57 0.17

Little Eagle Ck 8.517   100-yr 2740.00 892.29 901.19 901.26 0.002263 2.47 1390.81 430.84 0.18
Little Eagle Ck 8.517   10-yr 1290.00 892.29 899.64 899.68 0.002318 2.02 786.56 329.32 0.18
Little Eagle Ck 8.517   25-yr 1800.00 892.29 900.24 900.30 0.002385 2.24 1002.12 373.90 0.18
Little Eagle Ck 8.517   50-yr 2250.00 892.29 900.71 900.77 0.002397 2.40 1185.91 409.02 0.19
Little Eagle Ck 8.517   500-yr 4180.00 892.29 902.19 902.28 0.002425 2.85 1852.50 491.88 0.19

Little Eagle Ck 8.592   100-yr 2740.00 892.57 901.83 901.89 0.001544 2.26 1506.43 401.45 0.15
Little Eagle Ck 8.592   10-yr 1290.00 892.57 900.26 900.30 0.001378 1.79 935.73 341.59 0.14
Little Eagle Ck 8.592   25-yr 1800.00 892.57 900.88 900.92 0.001440 1.97 1150.85 352.61 0.14
Little Eagle Ck 8.592   50-yr 2250.00 892.57 901.36 901.41 0.001498 2.12 1324.92 377.39 0.15
Little Eagle Ck 8.592   500-yr 4180.00 892.57 902.93 903.00 0.001944 2.81 2087.59 577.86 0.18

Little Eagle Ck 8.698   100-yr 2740.00 893.63 902.62 899.98 902.68 0.002520 2.94 1507.73 465.05 0.20
Little Eagle Ck 8.698   10-yr 1290.00 893.63 901.02 899.16 901.07 0.002427 2.43 865.75 348.28 0.18
Little Eagle Ck 8.698   25-yr 1800.00 893.63 901.65 899.59 901.71 0.002484 2.65 1095.79 391.66 0.19
Little Eagle Ck 8.698   50-yr 2250.00 893.63 902.14 899.80 902.20 0.002505 2.80 1294.21 421.82 0.19
Little Eagle Ck 8.698   500-yr 4180.00 893.63 903.81 900.44 903.88 0.002483 3.24 2126.81 696.58 0.20

Little Eagle Ck 8.795   100-yr 2330.00 894.14 903.52 900.42 903.57 0.001855 2.25 1538.22 577.07 0.16
Little Eagle Ck 8.795   10-yr 1100.00 894.14 901.93 899.85 901.96 0.001847 1.84 877.67 346.02 0.15
Little Eagle Ck 8.795   25-yr 1530.00 894.14 902.56 900.09 902.59 0.001839 2.00 1100.11 364.02 0.16
Little Eagle Ck 8.795   50-yr 1910.00 894.14 903.04 900.28 903.08 0.001824 2.11 1276.27 438.02 0.16
Little Eagle Ck 8.795   500-yr 3540.00 894.14 904.68 901.00 904.73 0.001763 2.47 2295.14 709.36 0.16

Little Eagle Ck 8.858   100-yr 2330.00 894.34 904.05 900.86 904.09 0.001398 2.19 1619.75 567.61 0.15
Little Eagle Ck 8.858   10-yr 1100.00 894.34 902.43 899.86 902.46 0.001251 1.73 953.38 341.33 0.13
Little Eagle Ck 8.858   25-yr 1530.00 894.34 903.07 900.32 903.11 0.001330 1.93 1179.23 362.65 0.14
Little Eagle Ck 8.858   50-yr 1910.00 894.34 903.56 900.55 903.60 0.001377 2.07 1362.61 453.94 0.14
Little Eagle Ck 8.858   500-yr 3540.00 894.34 905.19 901.31 905.23 0.001352 2.38 2411.48 739.17 0.15



HEC-RAS  Plan: Future-chan-main   River: Little Eagle Ck   Reach: Little Eagle Ck (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
Little Eagle Ck 8.919   100-yr 2330.00 894.75 904.54 901.21 904.59 0.001681 2.20 1599.61 654.34 0.16
Little Eagle Ck 8.919   10-yr 1100.00 894.75 902.90 899.21 902.94 0.001765 1.94 824.26 341.13 0.16
Little Eagle Ck 8.919   25-yr 1530.00 894.75 903.56 900.65 903.60 0.001793 2.08 1062.68 379.36 0.16
Little Eagle Ck 8.919   50-yr 1910.00 894.75 904.06 900.93 904.10 0.001767 2.16 1300.00 563.39 0.16
Little Eagle Ck 8.919   500-yr 3540.00 894.75 905.64 901.84 905.69 0.001477 2.24 2445.86 867.57 0.15

Little Eagle Ck 9.032   100-yr 2330.00 895.50 905.15 902.33 905.17 0.000673 1.38 2075.61 811.07 0.10
Little Eagle Ck 9.032   10-yr 1100.00 895.50 903.62 901.75 903.63 0.000859 1.28 1132.88 554.19 0.11
Little Eagle Ck 9.032   25-yr 1530.00 895.50 904.23 902.07 904.25 0.000755 1.30 1486.63 599.10 0.10
Little Eagle Ck 9.032   50-yr 1910.00 895.50 904.70 902.19 904.72 0.000717 1.35 1778.81 653.11 0.10
Little Eagle Ck 9.032   500-yr 3540.00 895.50 906.20 902.66 906.23 0.000631 1.48 2997.89 875.84 0.10

Little Eagle Ck 9.092   100-yr 2330.00 896.10 905.39 905.41 0.000917 1.54 2006.57 755.90 0.11
Little Eagle Ck 9.092   10-yr 1100.00 896.10 903.92 903.94 0.001205 1.44 1038.63 572.02 0.12
Little Eagle Ck 9.092   25-yr 1530.00 896.10 904.50 904.52 0.001032 1.46 1381.60 640.37 0.12
Little Eagle Ck 9.092   50-yr 1910.00 896.10 904.96 904.98 0.000987 1.52 1689.45 710.90 0.12
Little Eagle Ck 9.092   500-yr 3540.00 896.10 906.42 906.44 0.000818 1.63 2850.77 888.61 0.11

Little Eagle Ck 9.203   100-yr 2330.00 896.92 906.21 904.27 906.30 0.002861 2.79 1088.13 435.16 0.20
Little Eagle Ck 9.203   10-yr 1100.00 896.92 904.98 901.86 905.07 0.003412 2.60 528.12 355.77 0.22
Little Eagle Ck 9.203   25-yr 1530.00 896.92 905.46 902.66 905.56 0.003600 2.85 661.17 393.44 0.22
Little Eagle Ck 9.203   50-yr 1910.00 896.92 905.86 903.24 905.95 0.003268 2.86 853.32 412.18 0.22
Little Eagle Ck 9.203   500-yr 3540.00 896.92 907.15 905.01 907.25 0.002691 2.99 1551.28 544.27 0.20

Little Eagle Ck 9.243   100-yr 2330.00 897.75 906.71 903.03 906.78 0.001920 2.45 1188.32 401.93 0.17
Little Eagle Ck 9.243   10-yr 1100.00 897.75 905.59 901.50 905.71 0.002691 2.74 400.91 300.82 0.20
Little Eagle Ck 9.243   25-yr 1530.00 897.75 906.19 902.13 906.26 0.001994 2.36 769.16 361.55 0.17
Little Eagle Ck 9.243   50-yr 1910.00 897.75 906.45 902.59 906.55 0.002551 2.75 841.54 392.19 0.20
Little Eagle Ck 9.243   500-yr 3540.00 897.75 907.64 904.12 907.73 0.002034 2.77 1588.76 448.87 0.18

Little Eagle Ck 9.248    186th Street    Bridge

Little Eagle Ck 9.254   100-yr 2330.00 897.75 907.64 904.39 907.70 0.001725 2.48 1476.92 438.28 0.16
Little Eagle Ck 9.254   10-yr 1100.00 897.75 905.91 902.34 906.06 0.003975 3.14 384.59 370.61 0.24
Little Eagle Ck 9.254   25-yr 1530.00 897.75 906.81 903.16 907.00 0.004301 3.62 464.64 407.39 0.25
Little Eagle Ck 9.254   50-yr 1910.00 897.75 907.31 903.81 907.35 0.001521 2.26 1335.89 428.22 0.15
Little Eagle Ck 9.254   500-yr 3540.00 897.75 908.47 905.42 908.55 0.002186 3.01 1855.77 478.31 0.19

Little Eagle Ck 9.289   100-yr 1720.00 898.42 907.97 904.37 908.00 0.000996 1.83 1386.05 460.84 0.12
Little Eagle Ck 9.289   10-yr 820.00 898.42 906.42 903.05 906.44 0.000787 1.37 781.29 293.62 0.11
Little Eagle Ck 9.289   25-yr 1140.00 898.42 907.37 903.81 907.39 0.000748 1.49 1131.13 417.61 0.11
Little Eagle Ck 9.289   50-yr 1420.00 898.42 907.60 904.14 907.63 0.000927 1.71 1228.56 423.04 0.12
Little Eagle Ck 9.289   500-yr 2600.00 898.42 908.88 904.90 908.92 0.001159 2.15 1865.41 574.11 0.14

Little Eagle Ck 9.412   100-yr 1720.00 899.01 908.64 905.03 908.67 0.000950 1.71 1334.30 422.09 0.12
Little Eagle Ck 9.412   10-yr 820.00 899.01 907.01 903.14 907.03 0.000935 1.44 797.70 309.66 0.11
Little Eagle Ck 9.412   25-yr 1140.00 899.01 907.89 904.38 907.91 0.000762 1.41 1080.54 327.44 0.10
Little Eagle Ck 9.412   50-yr 1420.00 899.01 908.23 904.79 908.26 0.000887 1.58 1193.66 339.11 0.11
Little Eagle Ck 9.412   500-yr 2600.00 899.01 909.70 905.54 909.73 0.001201 2.13 1877.94 559.89 0.14

Little Eagle Ck 9.500   100-yr 1720.00 900.16 909.03 909.06 0.001186 1.90 1465.50 568.14 0.13
Little Eagle Ck 9.500   10-yr 820.00 900.16 907.48 907.51 0.001642 1.85 715.91 420.66 0.15
Little Eagle Ck 9.500   25-yr 1140.00 900.16 908.24 908.26 0.001132 1.69 1046.27 466.71 0.13
Little Eagle Ck 9.500   50-yr 1420.00 900.16 908.62 908.65 0.001247 1.86 1239.08 526.28 0.13
Little Eagle Ck 9.500   500-yr 2600.00 900.16 910.11 910.13 0.001001 1.93 2123.62 649.46 0.13

Little Eagle Ck 9.637   100-yr 1720.00 902.38 909.54 907.11 909.56 0.000876 1.26 1509.25 662.25 0.11
Little Eagle Ck 9.637   10-yr 820.00 902.38 908.28 906.42 908.30 0.001233 1.27 733.13 471.80 0.12
Little Eagle Ck 9.637   25-yr 1140.00 902.38 908.81 906.62 908.83 0.001069 1.23 1045.04 619.81 0.11
Little Eagle Ck 9.637   50-yr 1420.00 902.38 909.18 906.70 909.20 0.000957 1.24 1276.60 640.00 0.11
Little Eagle Ck 9.637   500-yr 2600.00 902.38 910.51 907.41 910.53 0.000733 1.32 2216.60 796.86 0.10

Little Eagle Ck 9.706   100-yr 1720.00 903.61 909.93 909.96 0.001212 1.35 1458.59 735.92 0.12
Little Eagle Ck 9.706   10-yr 820.00 903.61 908.81 908.83 0.001456 1.16 778.28 520.84 0.13
Little Eagle Ck 9.706   25-yr 1140.00 903.61 909.27 909.29 0.001251 1.20 1025.40 563.57 0.12
Little Eagle Ck 9.706   50-yr 1420.00 903.61 909.61 909.63 0.001277 1.30 1232.54 645.36 0.12
Little Eagle Ck 9.706   500-yr 2600.00 903.61 910.83 910.85 0.000949 1.38 2162.48 857.46 0.11

Little Eagle Ck 9.799   100-yr 1720.00 904.83 910.54 908.52 910.55 0.001306 1.52 1693.32 962.99 0.13
Little Eagle Ck 9.799   10-yr 820.00 904.83 909.56 908.01 909.58 0.001745 1.47 846.31 771.32 0.14
Little Eagle Ck 9.799   25-yr 1140.00 904.83 909.95 908.21 909.97 0.001666 1.55 1165.05 849.88 0.14
Little Eagle Ck 9.799   50-yr 1420.00 904.83 910.25 908.38 910.27 0.001427 1.52 1429.32 889.01 0.14
Little Eagle Ck 9.799   500-yr 2600.00 904.83 911.29 909.05 911.31 0.001002 1.49 2460.59 1053.36 0.12

Little Eagle Ck 9.875   100-yr 1720.00 904.27 911.15 911.17 0.001469 1.65 1467.03 829.75 0.14
Little Eagle Ck 9.875   10-yr 820.00 904.27 910.29 910.31 0.001577 1.48 804.74 684.01 0.14
Little Eagle Ck 9.875   25-yr 1140.00 904.27 910.66 910.68 0.001545 1.56 1075.76 775.52 0.14
Little Eagle Ck 9.875   50-yr 1420.00 904.27 910.90 910.93 0.001519 1.61 1267.31 805.27 0.14
Little Eagle Ck 9.875   500-yr 2600.00 904.27 911.80 911.82 0.001309 1.70 2026.75 895.70 0.13

Little Eagle Ck 9.979   100-yr 1720.00 906.54 911.52 909.15 911.53 0.000401 0.80 2707.73 1343.76 0.07
Little Eagle Ck 9.979   10-yr 820.00 906.54 910.65 908.75 910.66 0.000371 0.65 1651.21 1117.86 0.07
Little Eagle Ck 9.979   25-yr 1140.00 906.54 911.02 908.91 911.03 0.000375 0.70 2078.08 1208.48 0.07
Little Eagle Ck 9.979   50-yr 1420.00 906.54 911.27 909.05 911.28 0.000390 0.75 2384.82 1258.08 0.07
Little Eagle Ck 9.979   500-yr 2600.00 906.54 912.16 909.40 912.17 0.000406 0.89 3631.69 1510.46 0.07

Little Eagle Ck 9.989    Casey Road      Culvert

Little Eagle Ck 9.998   100-yr 1720.00 906.54 911.56 909.43 911.57 0.000347 0.70 2595.79 1412.65 0.07



HEC-RAS  Plan: Future-chan-main   River: Little Eagle Ck   Reach: Little Eagle Ck (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
Little Eagle Ck 9.998   10-yr 820.00 906.54 910.71 909.11 910.71 0.000341 0.58 1578.21 1146.92 0.06
Little Eagle Ck 9.998   25-yr 1140.00 906.54 911.07 909.25 911.07 0.000341 0.62 1980.97 1277.56 0.06
Little Eagle Ck 9.998   50-yr 1420.00 906.54 911.32 909.34 911.33 0.000339 0.66 2294.99 1347.26 0.06
Little Eagle Ck 9.998   500-yr 2600.00 906.54 912.18 909.67 912.19 0.000345 0.77 3440.76 1570.62 0.07

Little Eagle Ck 10.047  100-yr 1170.00 906.82 911.73 911.77 0.002570 1.49 820.45 552.92 0.17
Little Eagle Ck 10.047  10-yr 570.00 906.82 910.91 910.94 0.004034 1.47 418.16 411.92 0.20
Little Eagle Ck 10.047  25-yr 780.00 906.82 911.25 911.28 0.003134 1.41 567.12 462.09 0.18
Little Eagle Ck 10.047  50-yr 970.00 906.82 911.50 911.53 0.002914 1.48 693.57 533.59 0.18
Little Eagle Ck 10.047  500-yr 1770.00 906.82 912.35 912.38 0.002076 1.55 1204.63 703.42 0.16

Little Eagle Ck 10.115  100-yr 1170.00 907.46 912.64 911.10 912.67 0.001806 1.60 911.66 547.92 0.15
Little Eagle Ck 10.115  10-yr 570.00 907.46 911.95 910.69 911.97 0.001582 1.29 566.04 452.14 0.13
Little Eagle Ck 10.115  25-yr 780.00 907.46 912.22 910.86 912.24 0.001682 1.42 695.50 483.78 0.14
Little Eagle Ck 10.115  50-yr 970.00 907.46 912.45 910.99 912.48 0.001763 1.52 811.24 524.61 0.15
Little Eagle Ck 10.115  500-yr 1770.00 907.46 913.18 911.37 913.21 0.001884 1.79 1232.57 656.04 0.16

Little Eagle Ck 10.192  100-yr 1170.00 907.50 913.26 911.58 913.28 0.001632 1.43 952.46 609.74 0.14
Little Eagle Ck 10.192  10-yr 570.00 907.50 912.49 911.25 912.50 0.001427 1.11 578.29 404.03 0.13
Little Eagle Ck 10.192  25-yr 780.00 907.50 912.80 911.35 912.82 0.001517 1.24 709.36 446.80 0.13
Little Eagle Ck 10.192  50-yr 970.00 907.50 913.04 911.49 913.06 0.001545 1.33 818.46 538.01 0.13
Little Eagle Ck 10.192  500-yr 1770.00 907.50 913.80 911.85 913.83 0.001622 1.58 1301.83 670.31 0.14

Little Eagle Ck 10.301  100-yr 1170.00 909.10 914.20 914.22 0.001830 1.58 986.13 669.42 0.15
Little Eagle Ck 10.301  10-yr 570.00 909.10 913.42 913.44 0.002121 1.48 536.93 500.55 0.16
Little Eagle Ck 10.301  25-yr 780.00 909.10 913.73 913.75 0.001965 1.50 700.27 558.60 0.15
Little Eagle Ck 10.301  50-yr 970.00 909.10 913.97 913.99 0.001905 1.54 838.56 624.47 0.15
Little Eagle Ck 10.301  500-yr 1770.00 909.10 914.71 914.74 0.001742 1.69 1352.98 759.91 0.15

Little Eagle Ck 10.356  100-yr 1170.00 909.28 914.85 913.40 914.87 0.002082 1.49 902.25 600.91 0.15
Little Eagle Ck 10.356  10-yr 570.00 909.28 914.11 913.12 914.13 0.002012 1.22 524.59 431.66 0.14
Little Eagle Ck 10.356  25-yr 780.00 909.28 914.42 913.19 914.44 0.002143 1.36 672.75 510.69 0.15
Little Eagle Ck 10.356  50-yr 970.00 909.28 914.64 913.31 914.66 0.002122 1.43 788.87 537.40 0.15
Little Eagle Ck 10.356  500-yr 1770.00 909.28 915.36 913.66 915.39 0.002177 1.70 1242.81 713.88 0.16

Little Eagle Ck 10.434  100-yr 1170.00 909.30 915.51 914.07 915.54 0.001920 1.62 863.27 510.07 0.15
Little Eagle Ck 10.434  10-yr 570.00 909.30 914.73 913.70 914.75 0.001806 1.34 524.17 390.52 0.14
Little Eagle Ck 10.434  25-yr 780.00 909.30 915.06 913.89 915.08 0.001790 1.43 659.64 430.77 0.14
Little Eagle Ck 10.434  50-yr 970.00 909.30 915.29 913.99 915.32 0.001824 1.52 761.66 451.71 0.15
Little Eagle Ck 10.434  500-yr 1770.00 909.30 916.07 914.29 916.10 0.002082 1.86 1196.84 632.06 0.16

Little Eagle Ck 10.507  100-yr 660.00 909.33 916.01 914.05 916.03 0.000750 1.12 707.51 357.46 0.10
Little Eagle Ck 10.507  10-yr 320.00 909.33 915.18 912.41 915.19 0.000643 0.92 445.48 282.47 0.09
Little Eagle Ck 10.507  25-yr 440.00 909.33 915.52 912.97 915.53 0.000684 0.99 545.45 299.74 0.09
Little Eagle Ck 10.507  50-yr 550.00 909.33 915.78 913.94 915.79 0.000746 1.08 624.58 337.33 0.10
Little Eagle Ck 10.507  500-yr 980.00 909.33 916.61 914.30 916.63 0.000799 1.27 942.68 419.39 0.10

Little Eagle Ck 10.596  100-yr 660.00 909.77 916.44 915.16 916.46 0.001236 1.37 763.83 838.25 0.12
Little Eagle Ck 10.596  10-yr 320.00 909.77 915.69 913.35 915.73 0.002889 1.81 259.43 482.13 0.18
Little Eagle Ck 10.596  25-yr 440.00 909.77 915.96 913.92 915.97 0.001486 1.37 537.98 639.12 0.13
Little Eagle Ck 10.596  50-yr 550.00 909.77 916.22 915.01 916.23 0.001314 1.36 655.92 745.38 0.12
Little Eagle Ck 10.596  500-yr 980.00 909.77 916.98 915.54 917.00 0.001125 1.42 1034.29 950.46 0.12

Little Eagle Ck 10.653  100-yr 660.00 909.79 916.72 915.21 916.73 0.001002 1.25 735.56 525.86 0.11
Little Eagle Ck 10.653  10-yr 320.00 909.79 916.08 913.05 916.09 0.000802 1.04 416.03 360.68 0.10
Little Eagle Ck 10.653  25-yr 440.00 909.79 916.26 913.62 916.28 0.000946 1.16 524.36 395.98 0.11
Little Eagle Ck 10.653  50-yr 550.00 909.79 916.51 914.08 916.52 0.001001 1.23 631.67 464.35 0.11
Little Eagle Ck 10.653  500-yr 980.00 909.79 917.24 915.45 917.25 0.000940 1.26 1046.70 650.53 0.11

Little Eagle Ck 10.744  100-yr 660.00 911.04 917.27 915.28 917.28 0.001519 1.24 838.09 1002.12 0.13
Little Eagle Ck 10.744  10-yr 320.00 911.04 916.78 913.97 916.87 0.005451 2.31 138.75 653.72 0.25
Little Eagle Ck 10.744  25-yr 440.00 911.04 916.88 914.50 916.90 0.002106 1.44 419.51 788.06 0.15
Little Eagle Ck 10.744  50-yr 550.00 911.04 917.09 914.90 917.11 0.001787 1.32 592.61 898.21 0.14
Little Eagle Ck 10.744  500-yr 980.00 911.04 917.68 916.14 917.69 0.001013 1.11 1274.36 1087.16 0.11
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   RS = 10.744  ineffective elevation set for 193rd St.
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   RS = 10.653  ineffective elevation set to be consistent with overtopping from
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   RS = 10.596  ineffective elevation set to be consistent with overtopping from
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   RS = 10.507  

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-yr

WS 100-yr

WS 50-yr

WS 25-yr

WS 10-yr

Crit 500-yr

Crit 100-yr

Crit 50-yr

Crit 25-yr

Crit 10-yr

Ground

Ineff

Bank Sta

.
0
7

.
0
9

.07

 

0 200 400 600 800 1000 1200 1400
908

910

912

914

916

918

920

922

Little Eagle Creek Alternatives       Plan: Future Condition Channel Maint.    2/14/2015 

   RS = 10.434  
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   RS = 10.356  
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   RS = 10.301  
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   RS = 10.192  
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   RS = 10.115  
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   RS = 10.047  
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   RS = 9.998  U/S face of Casey Rd.
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   RS = 9.254  U/S face of 186th St.
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   RS = 8.483  U/S face of Private Rd. 7
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   RS = 8.249  U/S face of Eagletown Rd.
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   RS = 8.235  D/S face of Eagletown Rd.
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   RS = 7.863  U/S face of SR 32
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   RS = 7.847    BR  momentum eqn unchecked.  100-yr still uses energy, but FW switch
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   RS = 7.847    BR  momentum eqn unchecked.  100-yr still uses energy, but FW switch
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   RS = 7.828  D/S face of SR 32
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   RS = 7.664  U/S face Private Rd 5 (abandoned RR)
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   RS = 7.652    BR  Abandoned Railroad embankment
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   RS = 7.652    BR  Abandoned Railroad embankment
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   RS = 7.641  D/S face Private Rd 5 (abandoned RR)
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   RS = 7.523  ineffective elevations picked to block each profile consistently
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   RS = 7.485  U/S face of Private Rd. 4
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   RS = 7.481    BR  left side of bridge deck includes fence
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   RS = 7.481    BR  left side of bridge deck includes fence
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   RS = 7.473  D/S face of Private Rd. 4
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   RS = 7.448  ineffective elevations picked to block each profile consistently
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   RS = 7.327  
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   RS = 7.229  

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-yr

WS 100-yr

WS 50-yr

WS 25-yr

WS 10-yr

Crit 500-yr

Crit 100-yr

Crit 50-yr

Crit 25-yr

Crit 10-yr

Ground

Ineff

Bank Sta

.1 .
0
9

.09

 

0 200 400 600 800
875

880

885

890

895

900

Little Eagle Creek Alternatives       Plan: Future Condition Channel Maint.    2/14/2015 

   RS = 7.133  
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   RS = 7.069  U/S face of Private Rd. 3
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   RS = 7.064    BR  
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   RS = 7.064    BR  
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   RS = 7.061  D/S face of Private Rd. 3
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   RS = 6.963  
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   RS = 6.869  
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   RS = 6.822  U/S face of Private Rd 2
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   RS = 6.812    BR  
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   RS = 6.812    BR  
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   RS = 6.807  D/S face of Private Rd 2
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   RS = 6.711  trib channel flowing perpendicular to flow
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   RS = 6.654  isolated low spot with no outlet
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   RS = 6.570  
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   RS = 6.472  U/S face of 166th St.
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   RS = 6.455    BR  skewed ~40deg
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   RS = 6.455    BR  skewed ~40deg
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   RS = 6.442  D/S face of 166th St.
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   RS = 6.314  ineffective elevation set to be consistent with which profiles a
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   RS = 6.199  ineffective elevation set to be consistent with which profiles a
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   RS = 6.062  

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-yr

WS 100-yr

WS 50-yr

WS 25-yr

Crit 500-yr

WS 10-yr

Crit 100-yr

Crit 50-yr

Crit 25-yr

Crit 10-yr

Ground

Ineff

Bank Sta

.07 .
0
9

.08

 

0 500 1000 1500 2000 2500
870

875

880

885

890

895

900

905

Little Eagle Creek Alternatives       Plan: Future Condition Channel Maint.    2/14/2015 

   RS = 5.945  
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   RS = 5.787  
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   RS = 5.688  
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   RS = 5.561  
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   RS = 5.497  
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   RS = 5.415  This and D/S XSs are blocked in the ROB for the 100-yr due to sh
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   RS = 5.321  
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   RS = 5.239  
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   RS = 5.214  U/S face of Private Rd. 1
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   RS = 5.208    BR  
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   RS = 5.208    BR  

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-yr

WS 100-yr

WS 50-yr

WS 25-yr

WS 10-yr

Crit 500-yr

Crit 100-yr

Crit 50-yr

Crit 25-yr

Crit 10-yr

Ground

Ineff

Bank Sta

.1 .
0
9

.09

 

0 200 400 600 800 1000 1200 1400 1600
860

865

870

875

880

885

890

895

Little Eagle Creek Alternatives       Plan: Future Condition Channel Maint.    2/14/2015 
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   RS = 3.542  ineffective elevation set to be consistent w/ 146th St.
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HEC-RAS  Plan: Future-chan-main
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
DS 0.077   100-Year 1720.00 866.27 873.45 871.86 873.55 0.004031 3.35 994.48 612.74 0.24
DS 0.077   10-Year 780.00 866.27 872.44 869.78 872.54 0.004036 2.96 463.38 465.98 0.24
DS 0.077   25-Year 1090.00 866.27 872.86 870.48 872.96 0.004036 3.12 671.11 518.11 0.24
DS 0.077   50-Year 1390.00 866.27 873.17 871.05 873.27 0.004031 3.24 838.98 551.48 0.24
DS 0.077   500-Year 2620.00 866.27 874.12 872.84 874.22 0.004032 3.60 1446.50 684.82 0.25

DS 0.139   100-Year 1720.00 867.29 875.21 873.17 875.24 0.001416 1.93 1391.69 632.74 0.14
DS 0.139   10-Year 780.00 867.29 874.10 871.38 874.12 0.001241 1.57 811.24 515.73 0.13
DS 0.139   25-Year 1090.00 867.29 874.55 872.73 874.58 0.001300 1.71 1035.41 593.39 0.13
DS 0.139   50-Year 1390.00 867.29 874.89 872.98 874.91 0.001350 1.81 1216.28 611.64 0.14
DS 0.139   500-Year 2620.00 867.29 875.91 873.53 875.95 0.001478 2.13 1949.35 664.26 0.15

DS 0.191   100-Year 1720.00 867.61 875.73 873.87 875.84 0.003465 3.03 713.95 456.53 0.22
DS 0.191   10-Year 780.00 867.61 874.56 871.73 874.62 0.002661 2.28 444.41 380.50 0.19
DS 0.191   25-Year 1090.00 867.61 875.03 872.39 875.10 0.002907 2.55 548.31 414.79 0.20
DS 0.191   50-Year 1390.00 867.61 875.39 873.52 875.48 0.003200 2.80 630.70 437.82 0.21
DS 0.191   500-Year 2620.00 867.61 876.36 874.37 876.42 0.001996 2.46 1418.57 499.20 0.17

DS 0.264   100-Year 1720.00 869.34 877.01 877.09 0.003128 2.98 892.39 370.86 0.21
DS 0.264   10-Year 780.00 869.34 875.71 875.80 0.003629 2.73 449.75 320.82 0.22
DS 0.264   25-Year 1090.00 869.34 876.21 876.29 0.003371 2.81 612.10 338.30 0.22
DS 0.264   50-Year 1390.00 869.34 876.61 876.69 0.003198 2.88 750.41 348.84 0.21
DS 0.264   500-Year 2620.00 869.34 877.43 877.56 0.004788 3.85 1055.82 408.65 0.27

DS 0.337   100-Year 1720.00 869.62 878.21 875.25 878.31 0.003040 3.08 772.04 306.40 0.21
DS 0.337   10-Year 780.00 869.62 876.90 873.49 876.98 0.002565 2.43 436.34 232.40 0.19
DS 0.337   25-Year 1090.00 869.62 877.40 874.24 877.49 0.002784 2.70 554.97 249.83 0.20
DS 0.337   50-Year 1390.00 869.62 877.81 874.76 877.90 0.002939 2.90 660.23 267.00 0.21
DS 0.337   500-Year 2620.00 869.62 879.00 876.88 879.13 0.003382 3.51 1022.17 334.98 0.23

DS 0.375   100-Year 1720.00 870.46 878.97 876.32 879.16 0.005852 4.25 645.34 271.59 0.29
DS 0.375   10-Year 780.00 870.46 877.57 874.33 877.79 0.006448 3.81 218.11 207.61 0.29
DS 0.375   25-Year 1090.00 870.46 878.14 875.08 878.45 0.008247 4.61 271.28 239.04 0.34
DS 0.375   50-Year 1390.00 870.46 878.55 875.72 878.75 0.005988 4.12 532.95 267.77 0.29
DS 0.375   500-Year 2620.00 870.46 879.83 877.58 880.04 0.006034 4.68 881.73 278.94 0.30

DS 0.441   100-Year 1720.00 871.35 880.49 876.69 880.60 0.003091 3.33 829.25 319.71 0.22
DS 0.441   10-Year 780.00 871.35 879.08 874.81 879.18 0.002668 2.69 401.18 257.26 0.19
DS 0.441   25-Year 1090.00 871.35 879.80 875.51 879.89 0.002444 2.77 614.99 304.67 0.19
DS 0.441   50-Year 1390.00 871.35 880.07 876.11 880.18 0.003015 3.16 698.52 310.82 0.21
DS 0.441   500-Year 2620.00 871.35 881.41 878.07 881.53 0.003246 3.69 1128.83 334.04 0.23

DS 0.483   100-Year 1720.00 872.16 881.21 877.79 881.35 0.003670 3.54 721.20 254.84 0.24
DS 0.483   10-Year 780.00 872.16 879.70 875.97 879.80 0.003011 2.72 376.58 201.76 0.21
DS 0.483   25-Year 1090.00 872.16 880.39 876.67 880.50 0.003051 2.97 521.55 227.76 0.21
DS 0.483   50-Year 1390.00 872.16 880.77 877.30 880.90 0.003509 3.32 611.85 241.96 0.23
DS 0.483   500-Year 2620.00 872.16 882.17 878.99 882.33 0.003988 4.03 970.04 264.76 0.25

DS 0.538   100-Year 1720.00 873.08 882.18 878.23 882.29 0.002820 3.14 856.45 330.39 0.21
DS 0.538   10-Year 780.00 873.08 880.54 876.54 880.64 0.002742 2.60 383.85 240.58 0.20
DS 0.538   25-Year 1090.00 873.08 881.24 877.16 881.34 0.002763 2.83 561.08 279.96 0.20
DS 0.538   50-Year 1390.00 873.08 881.71 877.68 881.82 0.002843 3.02 705.99 317.06 0.21
DS 0.538   500-Year 2620.00 873.08 883.19 879.46 883.30 0.002799 3.42 1209.98 358.96 0.21

DS 0.587   100-Year 1560.00 874.02 882.88 879.33 882.96 0.002379 2.76 873.11 306.89 0.19
DS 0.587   10-Year 710.00 874.02 881.27 877.50 881.35 0.002807 2.49 394.29 277.96 0.20
DS 0.587   25-Year 990.00 874.02 881.95 878.23 882.02 0.002498 2.55 590.98 295.66 0.19
DS 0.587   50-Year 1260.00 874.02 882.43 878.78 882.50 0.002416 2.65 734.80 301.48 0.19
DS 0.587   500-Year 2380.00 874.02 883.89 880.57 883.98 0.002376 3.03 1186.52 315.22 0.19

DS 0.625   100-Year 1560.00 875.11 883.50 880.36 883.66 0.004699 3.52 636.66 317.44 0.26
DS 0.625   10-Year 710.00 875.11 881.96 878.68 882.08 0.004595 2.82 270.99 124.25 0.24
DS 0.625   25-Year 990.00 875.11 882.59 879.40 882.74 0.004916 3.21 389.89 243.97 0.26
DS 0.625   50-Year 1260.00 875.11 883.06 879.89 883.21 0.004900 3.41 511.33 279.64 0.26
DS 0.625   500-Year 2380.00 875.11 884.50 881.48 884.65 0.004330 3.77 1018.93 416.75 0.26

DS 0.668   100-Year 1560.00 875.11 884.49 880.80 884.63 0.004063 3.46 600.11 272.15 0.24
DS 0.668   10-Year 710.00 875.11 882.89 879.12 883.01 0.003723 2.74 288.66 135.70 0.22
DS 0.668   25-Year 990.00 875.11 883.58 879.77 883.71 0.003834 3.04 399.33 185.06 0.23
DS 0.668   50-Year 1260.00 875.11 884.07 880.27 884.21 0.004027 3.29 497.91 231.61 0.24
DS 0.668   500-Year 2380.00 875.11 885.43 881.98 885.58 0.003999 3.75 890.45 345.91 0.24

DS 0.732   100-Year 1560.00 876.46 885.47 881.40 885.54 0.001899 2.43 841.76 299.28 0.17
DS 0.732   10-Year 710.00 876.46 883.80 879.95 883.85 0.001745 1.91 438.04 172.27 0.15
DS 0.732   25-Year 990.00 876.46 884.51 880.57 884.57 0.001781 2.12 582.28 234.41 0.16
DS 0.732   50-Year 1260.00 876.46 885.03 881.00 885.10 0.001850 2.29 715.35 280.42 0.17
DS 0.732   500-Year 2380.00 876.46 886.43 882.23 886.51 0.002053 2.78 1177.80 378.70 0.18



HEC-RAS  Plan: Future-chan-main (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
DS 0.768   100-Year 1560.00 876.65 885.82 882.38 885.87 0.001810 2.42 933.92 312.93 0.16
DS 0.768   10-Year 710.00 876.65 884.15 881.13 884.21 0.002229 2.22 457.91 261.12 0.17
DS 0.768   25-Year 990.00 876.65 884.85 881.58 884.90 0.001896 2.23 646.83 280.54 0.16
DS 0.768   50-Year 1260.00 876.65 885.37 881.96 885.43 0.001795 2.30 798.31 299.32 0.16
DS 0.768   500-Year 2380.00 876.65 886.79 883.15 886.86 0.001857 2.68 1251.05 335.51 0.17

DS 0.792   100-Year 1560.00 878.13 886.08 883.58 886.16 0.002853 2.94 820.15 331.63 0.21
DS 0.792   10-Year 710.00 878.13 884.51 882.21 884.62 0.004835 3.16 348.64 255.63 0.25
DS 0.792   25-Year 990.00 878.13 885.15 882.70 885.23 0.003709 3.01 524.40 295.45 0.23
DS 0.792   50-Year 1260.00 878.13 885.65 883.18 885.72 0.003115 2.93 678.60 317.89 0.21
DS 0.792   500-Year 2380.00 878.13 887.05 884.32 887.13 0.002515 3.03 1152.56 355.03 0.20

DS 0.827   100-Year 1560.00 878.49 886.67 884.21 886.80 0.004155 3.72 653.49 241.30 0.25
DS 0.827   10-Year 710.00 878.49 885.25 882.70 885.32 0.003038 2.72 370.73 153.54 0.21
DS 0.827   25-Year 990.00 878.49 885.80 883.44 885.89 0.003393 3.07 458.05 190.55 0.22
DS 0.827   50-Year 1260.00 878.49 886.26 883.86 886.37 0.003846 3.43 558.50 214.78 0.24
DS 0.827   500-Year 2380.00 878.49 887.60 885.05 887.74 0.004343 4.14 891.13 275.17 0.26

DS 0.855   100-Year 1560.00 878.19 887.14 883.83 887.21 0.002018 2.66 861.10 295.93 0.18
DS 0.855   10-Year 710.00 878.19 885.60 882.10 885.65 0.001726 2.09 491.05 247.31 0.16
DS 0.855   25-Year 990.00 878.19 886.19 882.85 886.25 0.001906 2.35 628.62 279.61 0.17
DS 0.855   50-Year 1260.00 878.19 886.69 883.37 886.76 0.001926 2.49 750.08 288.18 0.17
DS 0.855   500-Year 2380.00 878.19 888.10 884.70 888.20 0.002300 3.10 1113.11 316.87 0.19

DS 0.884   100-Year 1560.00 879.32 887.47 883.54 887.62 0.003023 3.28 514.42 372.62 0.22
DS 0.884   10-Year 710.00 879.32 885.86 881.96 885.92 0.001679 2.05 377.60 303.33 0.16
DS 0.884   25-Year 990.00 879.32 886.49 882.52 886.57 0.002147 2.50 431.06 318.82 0.18
DS 0.884   50-Year 1260.00 879.32 887.00 883.03 887.12 0.002555 2.88 474.66 351.92 0.20
DS 0.884   500-Year 2380.00 879.32 888.48 884.43 888.74 0.004255 4.26 600.79 409.14 0.27

DS 0.899   Bridge

DS 0.908   100-Year 1560.00 879.32 888.83 883.97 888.89 0.001109 2.29 831.99 348.06 0.13
DS 0.908   10-Year 710.00 879.32 886.28 881.99 886.31 0.001109 1.84 500.53 280.64 0.13
DS 0.908   25-Year 990.00 879.32 887.08 882.75 887.13 0.001212 2.08 605.47 293.86 0.13
DS 0.908   50-Year 1260.00 879.32 887.77 883.39 887.83 0.001279 2.27 694.94 308.94 0.14
DS 0.908   500-Year 2380.00 879.32 890.03 884.71 890.05 0.000611 1.84 1935.43 366.28 0.10

DS 0.952   100-Year 1560.00 880.21 889.13 886.35 889.16 0.001275 2.09 1209.57 357.14 0.14
DS 0.952   10-Year 710.00 880.21 886.70 884.81 886.78 0.004200 2.86 429.10 277.80 0.23
DS 0.952   25-Year 990.00 880.21 887.48 885.43 887.53 0.002754 2.57 656.50 304.04 0.20
DS 0.952   50-Year 1260.00 880.21 888.15 886.14 888.20 0.002080 2.42 872.86 329.36 0.17
DS 0.952   500-Year 2380.00 880.21 890.22 886.59 890.26 0.001293 2.32 1608.68 379.51 0.14

DS 0.983   100-Year 1560.00 880.21 889.33 886.31 889.35 0.001004 1.85 1357.42 396.42 0.12
DS 0.983   10-Year 710.00 880.21 887.23 884.82 887.27 0.002155 2.13 575.70 334.95 0.17
DS 0.983   25-Year 990.00 880.21 887.87 885.62 887.91 0.001812 2.12 798.25 358.43 0.16
DS 0.983   50-Year 1260.00 880.21 888.46 886.06 888.50 0.001517 2.08 1019.88 383.38 0.15
DS 0.983   500-Year 2380.00 880.21 890.42 886.77 890.45 0.001004 2.03 1800.66 412.93 0.13

DS 1.063   100-Year 1560.00 880.88 889.84 886.83 889.90 0.001695 2.44 949.20 289.60 0.16
DS 1.063   10-Year 710.00 880.88 888.09 884.82 888.14 0.001962 2.17 457.92 234.60 0.17
DS 1.063   25-Year 990.00 880.88 888.67 885.60 888.73 0.002091 2.40 620.44 270.48 0.17
DS 1.063   50-Year 1260.00 880.88 889.17 886.24 889.23 0.002021 2.49 759.27 278.71 0.17
DS 1.063   500-Year 2380.00 880.88 890.93 887.48 891.00 0.001735 2.72 1276.25 310.18 0.17

DS 1.113   100-Year 1030.00 882.10 890.21 886.80 890.24 0.000922 1.61 974.47 324.92 0.12
DS 1.113   10-Year 480.00 882.10 888.56 885.53 888.59 0.001438 1.61 457.54 284.85 0.14
DS 1.113   25-Year 670.00 882.10 889.14 886.07 889.17 0.001284 1.66 633.58 311.67 0.13
DS 1.113   50-Year 840.00 882.10 889.62 886.45 889.65 0.001137 1.66 783.63 317.92 0.13
DS 1.113   500-Year 1570.00 882.10 891.31 887.95 891.33 0.000848 1.72 1334.95 335.67 0.12

DS 1.182   100-Year 1030.00 883.94 890.75 890.81 0.003005 2.53 570.05 252.73 0.20
DS 1.182   10-Year 480.00 883.94 889.41 889.49 0.004837 2.59 259.21 210.41 0.24
DS 1.182   25-Year 670.00 883.94 889.89 889.97 0.004162 2.61 364.51 226.54 0.23
DS 1.182   50-Year 840.00 883.94 890.28 890.35 0.003676 2.61 455.06 238.68 0.22
DS 1.182   500-Year 1570.00 883.94 891.76 891.83 0.002325 2.52 837.37 274.27 0.18

DS 1.214   100-Year 1030.00 884.01 891.14 891.20 0.001882 2.15 599.10 235.68 0.16
DS 1.214   10-Year 480.00 884.01 889.93 889.97 0.001882 1.80 328.64 203.44 0.16
DS 1.214   25-Year 670.00 884.01 890.38 890.43 0.001998 1.99 424.26 219.38 0.17
DS 1.214   50-Year 840.00 884.01 890.73 890.79 0.002005 2.10 504.46 228.21 0.17
DS 1.214   500-Year 1570.00 884.01 892.09 892.15 0.001718 2.29 830.85 251.91 0.16

DS 1.263   100-Year 1030.00 884.60 891.65 887.19 891.74 0.002285 2.45 436.86 256.97 0.18
DS 1.263   10-Year 480.00 884.60 890.33 886.18 890.37 0.001286 1.54 316.43 140.09 0.13
DS 1.263   25-Year 670.00 884.60 890.84 886.56 890.90 0.001687 1.90 363.13 192.21 0.15
DS 1.263   50-Year 840.00 884.60 891.24 886.87 891.31 0.002002 2.18 399.03 221.95 0.17



HEC-RAS  Plan: Future-chan-main (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
DS 1.263   500-Year 1570.00 884.60 892.62 887.98 892.76 0.003000 3.12 524.66 311.44 0.21

DS 1.276   Bridge

DS 1.284   100-Year 1030.00 884.91 892.47 887.77 892.51 0.001035 1.87 621.71 224.39 0.12
DS 1.284   10-Year 480.00 884.91 890.90 886.64 890.92 0.000606 1.21 440.23 170.04 0.09
DS 1.284   25-Year 670.00 884.91 891.50 887.24 891.53 0.000784 1.48 508.25 197.13 0.11
DS 1.284   50-Year 840.00 884.91 891.97 887.53 892.01 0.000918 1.68 562.98 217.78 0.12
DS 1.284   500-Year 1570.00 884.91 893.74 888.32 893.81 0.001224 2.28 776.22 245.91 0.14

DS 1.308   100-Year 1030.00 884.10 892.65 888.58 892.70 0.002133 2.25 674.30 266.34 0.17
DS 1.308   10-Year 480.00 884.10 891.01 887.59 891.05 0.001868 1.71 347.89 123.37 0.15
DS 1.308   25-Year 670.00 884.10 891.65 887.97 891.70 0.002256 2.03 444.31 196.98 0.17
DS 1.308   50-Year 840.00 884.10 892.14 888.27 892.19 0.002171 2.13 543.81 245.01 0.17
DS 1.308   500-Year 1570.00 884.10 893.95 889.29 893.99 0.001535 2.20 1043.95 296.54 0.15

DS 1.383   100-Year 1030.00 884.55 893.32 888.94 893.36 0.001372 1.96 817.96 353.34 0.14
DS 1.383   10-Year 480.00 884.55 891.73 887.40 891.77 0.001790 1.82 317.82 217.90 0.15
DS 1.383   25-Year 670.00 884.55 892.41 887.98 892.46 0.001658 1.93 504.67 325.50 0.15
DS 1.383   50-Year 840.00 884.55 892.85 888.44 892.90 0.001533 1.96 655.19 345.21 0.15
DS 1.383   500-Year 1570.00 884.55 894.46 889.93 894.50 0.001099 1.97 1231.26 374.64 0.13

DS 1.457   100-Year 1030.00 885.45 894.14 890.43 894.28 0.004299 3.14 374.15 373.22 0.24
DS 1.457   10-Year 480.00 885.45 892.67 888.89 892.75 0.003518 2.28 222.28 216.37 0.21
DS 1.457   25-Year 670.00 885.45 893.31 889.51 893.41 0.003682 2.59 288.54 328.46 0.22
DS 1.457   50-Year 840.00 885.45 893.73 889.98 893.85 0.004005 2.87 331.52 354.00 0.23
DS 1.457   500-Year 1570.00 885.45 895.06 891.53 895.14 0.002556 2.70 882.34 409.04 0.19

DS 1.474   Bridge

DS 1.481   100-Year 1030.00 885.45 895.06 891.39 895.09 0.000999 1.58 931.20 397.33 0.12
DS 1.481   10-Year 480.00 885.45 893.33 889.39 893.40 0.003462 2.31 230.23 271.73 0.20
DS 1.481   25-Year 670.00 885.45 894.08 890.30 894.16 0.003224 2.50 305.72 357.93 0.20
DS 1.481   50-Year 840.00 885.45 894.62 890.87 894.71 0.003093 2.63 365.35 380.91 0.20
DS 1.481   500-Year 1570.00 885.45 895.95 892.89 895.98 0.000958 1.70 1294.84 459.70 0.12

Middle 1.559   100-Year 458.57 886.76 895.37 889.57 895.39 0.000404 0.94 597.84 253.83 0.07
Middle 1.559   10-Year 298.60 886.76 894.11 888.90 894.13 0.000815 1.10 324.27 185.05 0.10
Middle 1.559   25-Year 354.28 886.76 894.73 889.14 894.74 0.000507 0.96 448.89 214.57 0.08
Middle 1.559   50-Year 401.58 886.76 895.20 889.34 895.21 0.000375 0.88 554.43 244.56 0.07
Middle 1.559   500-Year 632.72 886.76 896.24 890.30 896.25 0.000319 0.92 831.14 287.57 0.07

Middle 1.621   100-Year 458.57 887.32 895.62 891.76 895.74 0.005297 2.74 167.61 92.93 0.25
Middle 1.621   10-Year 298.60 887.32 894.57 890.83 894.66 0.004176 2.36 126.55 34.29 0.22
Middle 1.621   25-Year 354.28 887.32 895.04 891.20 895.13 0.004471 2.47 143.34 38.47 0.23
Middle 1.621   50-Year 401.58 887.32 895.43 891.46 895.53 0.004586 2.52 159.32 67.55 0.23
Middle 1.621   500-Year 632.72 887.32 896.43 892.47 896.53 0.004125 2.72 279.11 139.11 0.23

Middle 1.64    100-Year 458.57 887.53 896.07 891.71 896.15 0.003315 2.30 199.30 53.33 0.20
Middle 1.64    10-Year 298.60 887.53 894.91 890.98 894.97 0.002441 1.96 152.21 36.78 0.17
Middle 1.64    25-Year 354.28 887.53 895.40 891.29 895.47 0.002550 2.08 170.63 39.20 0.18
Middle 1.64    50-Year 401.58 887.53 895.81 891.47 895.88 0.002709 2.15 187.21 43.12 0.18
Middle 1.64    500-Year 632.72 887.53 896.81 892.29 896.91 0.003548 2.57 271.79 122.39 0.21

Middle 1.662   100-Year 118.57 888.96 896.36 896.37 0.000411 0.81 145.55 34.21 0.07
Middle 1.662   10-Year 148.60 888.96 895.19 895.22 0.001497 1.38 107.76 30.56 0.13
Middle 1.662   25-Year 144.28 888.96 895.67 895.69 0.000980 1.18 122.71 32.07 0.11
Middle 1.662   50-Year 131.58 888.96 896.07 896.08 0.000613 0.97 135.83 33.31 0.08
Middle 1.662   500-Year 112.72 888.96 897.12 897.12 0.000232 0.65 172.47 36.58 0.05

Middle 1.688   100-Year 118.57 889.74 896.43 896.44 0.000818 1.04 113.52 30.59 0.10
Middle 1.688   10-Year 148.60 889.74 895.44 895.49 0.002712 1.74 85.58 26.36 0.17
Middle 1.688   25-Year 144.28 889.74 895.83 895.87 0.001861 1.50 96.21 27.84 0.14
Middle 1.688   50-Year 131.58 889.74 896.17 896.20 0.001204 1.24 105.92 29.36 0.12
Middle 1.688   500-Year 112.72 889.74 897.16 897.17 0.000456 0.82 137.13 34.29 0.07

Bypass 0.079   100-Year 572.43 892.72 895.53 895.55 0.001391 1.13 475.76 226.43 0.13
Bypass 0.079   10-Year 182.40 892.72 894.40 894.41 0.001191 0.70 237.31 198.82 0.11
Bypass 0.079   25-Year 316.72 892.72 895.00 895.01 0.000985 0.81 360.19 211.27 0.10
Bypass 0.079   50-Year 439.42 892.72 895.47 895.48 0.000893 0.89 461.93 223.83 0.10
Bypass 0.079   500-Year 938.28 892.72 896.39 896.42 0.001310 1.34 697.52 273.84 0.13

Bypass 0.095   100-Year 572.43 893.16 895.66 895.69 0.002180 1.32 414.05 230.42 0.16
Bypass 0.095   10-Year 182.40 893.16 894.54 894.55 0.002554 0.90 183.31 183.70 0.15
Bypass 0.095   25-Year 316.72 893.16 895.10 895.12 0.001821 1.00 292.25 202.97 0.14
Bypass 0.095   50-Year 439.42 893.16 895.56 895.58 0.001552 1.08 389.61 228.74 0.13
Bypass 0.095   500-Year 938.28 893.16 896.52 896.55 0.001817 1.49 630.18 280.55 0.15



HEC-RAS  Plan: Future-chan-main (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
Bypass 0.137   100-Year 572.43 893.91 896.25 896.29 0.003209 1.57 367.10 238.53 0.19
Bypass 0.137   10-Year 182.40 893.91 895.24 895.26 0.004053 1.16 153.98 176.99 0.19
Bypass 0.137   25-Year 316.72 893.91 895.66 895.68 0.003651 1.36 233.22 203.38 0.19
Bypass 0.137   50-Year 439.42 893.91 896.02 896.05 0.003029 1.42 313.64 231.30 0.18
Bypass 0.137   500-Year 938.28 893.91 896.99 897.03 0.002558 1.70 558.25 273.39 0.18

Bypass 0.142   100-Year 572.43 894.01 896.38 896.44 0.008207 2.18 275.18 230.07 0.29
Bypass 0.142   10-Year 182.40 894.01 895.44 895.50 0.017867 1.93 94.04 152.12 0.38
Bypass 0.142   25-Year 316.72 894.01 895.82 895.88 0.012046 2.04 157.62 182.45 0.33
Bypass 0.142   50-Year 439.42 894.01 896.15 896.21 0.008915 2.07 224.12 217.37 0.29
Bypass 0.142   500-Year 938.28 894.01 897.08 897.15 0.005174 2.16 453.64 272.58 0.24

Johnson Gardner 1.749   100-Year 690.00 890.70 896.87 895.31 896.90 0.001547 1.47 559.47 329.45 0.13
Johnson Gardner 1.749   10-Year 330.00 890.70 896.08 894.60 896.09 0.001564 1.27 328.63 244.00 0.12
Johnson Gardner 1.749   25-Year 460.00 890.70 896.39 894.95 896.42 0.001618 1.38 403.76 302.10 0.13
Johnson Gardner 1.749   50-Year 570.00 890.70 896.65 895.11 896.67 0.001539 1.41 489.92 321.34 0.13
Johnson Gardner 1.749   500-Year 1050.00 890.70 897.47 895.61 897.50 0.001504 1.59 770.22 344.48 0.13

Johnson Gardner 1.759   Culvert

Johnson Gardner 1.764   100-Year 690.00 890.81 896.97 895.56 897.03 0.003837 2.22 374.13 280.35 0.20
Johnson Gardner 1.764   10-Year 330.00 890.81 896.37 895.08 896.40 0.002532 1.60 253.12 217.01 0.16
Johnson Gardner 1.764   25-Year 460.00 890.81 896.62 895.26 896.66 0.003097 1.87 300.11 257.47 0.18
Johnson Gardner 1.764   50-Year 570.00 890.81 896.81 895.41 896.86 0.003417 2.03 339.40 269.89 0.19
Johnson Gardner 1.764   500-Year 1050.00 890.81 897.50 895.89 897.54 0.002690 2.03 627.78 310.11 0.17

Johnson Gardner 1.787   100-Year 690.00 890.55 897.51 895.93 897.61 0.005666 2.83 289.87 309.61 0.25
Johnson Gardner 1.787   10-Year 330.00 890.55 896.74 894.07 896.79 0.004037 2.08 184.07 199.54 0.20
Johnson Gardner 1.787   25-Year 460.00 890.55 897.06 894.73 897.14 0.004811 2.40 217.15 218.23 0.23
Johnson Gardner 1.787   50-Year 570.00 890.55 897.30 895.46 897.39 0.005342 2.64 241.23 276.10 0.24
Johnson Gardner 1.787   500-Year 1050.00 890.55 897.81 896.55 897.86 0.002529 1.98 618.04 328.42 0.17

Johnson Gardner 1.813   100-Year 690.00 890.41 898.37 894.70 898.61 0.008232 3.90 178.09 294.45 0.31
Johnson Gardner 1.813   10-Year 330.00 890.41 897.29 893.14 897.38 0.004234 2.40 137.61 222.72 0.21
Johnson Gardner 1.813   25-Year 460.00 890.41 897.75 893.76 897.89 0.005752 2.98 154.30 234.47 0.25
Johnson Gardner 1.813   50-Year 570.00 890.41 898.08 894.24 898.27 0.006895 3.43 166.74 256.58 0.28
Johnson Gardner 1.813   500-Year 1050.00 890.41 898.31 896.39 898.87 0.019925 6.02 175.56 287.78 0.48

Johnson Gardner 1.820   Bridge

Johnson Gardner 1.825   100-Year 690.00 890.61 898.97 894.10 898.99 0.000544 1.12 751.80 258.88 0.08
Johnson Gardner 1.825   10-Year 330.00 890.61 897.68 892.76 897.73 0.001764 1.70 196.06 227.88 0.14
Johnson Gardner 1.825   25-Year 460.00 890.61 898.00 893.27 898.08 0.002700 2.20 211.25 237.50 0.18
Johnson Gardner 1.825   50-Year 570.00 890.61 898.48 893.68 898.58 0.002971 2.46 234.77 248.91 0.19
Johnson Gardner 1.825   500-Year 1050.00 890.61 899.34 895.32 899.37 0.000884 1.48 848.38 310.99 0.11

Johnson Gardner 1.839   100-Year 690.00 892.13 899.02 896.69 899.03 0.000630 1.07 728.82 282.78 0.09
Johnson Gardner 1.839   10-Year 330.00 892.13 897.83 895.60 897.85 0.001500 1.34 267.66 234.81 0.13
Johnson Gardner 1.839   25-Year 460.00 892.13 898.21 896.44 898.25 0.001733 1.55 314.11 248.75 0.14
Johnson Gardner 1.839   50-Year 570.00 892.13 898.71 896.57 898.75 0.001499 1.57 374.84 274.34 0.14
Johnson Gardner 1.839   500-Year 1050.00 892.13 899.41 897.01 899.43 0.000952 1.39 841.33 314.27 0.11

Johnson Gardner 1.885   100-Year 690.00 892.37 899.28 897.66 899.32 0.002569 1.79 490.79 315.18 0.17
Johnson Gardner 1.885   10-Year 330.00 892.37 898.34 897.11 898.37 0.003200 1.61 244.65 202.92 0.18
Johnson Gardner 1.885   25-Year 460.00 892.37 898.73 897.38 898.76 0.002676 1.63 331.30 249.17 0.17
Johnson Gardner 1.885   50-Year 570.00 892.37 899.13 897.52 899.16 0.001985 1.53 428.50 299.53 0.15
Johnson Gardner 1.885   500-Year 1050.00 892.37 899.76 898.02 899.80 0.002659 1.99 645.05 328.81 0.18

Johnson Gardner 1.892   Bridge

Johnson Gardner 1.896   100-Year 690.00 892.37 899.33 897.73 899.36 0.001683 1.54 577.60 337.88 0.14
Johnson Gardner 1.896   10-Year 330.00 892.37 898.46 896.04 898.50 0.003303 1.81 232.50 272.60 0.19
Johnson Gardner 1.896   25-Year 460.00 892.37 898.86 897.32 898.90 0.002837 1.83 319.66 302.89 0.18
Johnson Gardner 1.896   50-Year 570.00 892.37 899.22 897.56 899.26 0.002318 1.77 405.41 333.77 0.16
Johnson Gardner 1.896   500-Year 1050.00 892.37 899.81 898.22 899.84 0.001906 1.78 742.70 356.49 0.15

Johnson Gardner 1.915   100-Year 690.00 892.88 899.57 898.55 899.66 0.006378 2.80 310.72 193.21 0.27
Johnson Gardner 1.915   10-Year 330.00 892.88 898.87 896.90 898.94 0.006757 2.46 162.02 164.79 0.27
Johnson Gardner 1.915   25-Year 460.00 892.88 899.22 897.51 899.31 0.006502 2.63 217.41 186.07 0.27
Johnson Gardner 1.915   50-Year 570.00 892.88 899.51 897.93 899.58 0.004871 2.42 298.20 191.91 0.23
Johnson Gardner 1.915   500-Year 1050.00 892.88 900.07 899.03 900.19 0.006905 3.20 410.25 209.92 0.29

Johnson Gardner 1.934   100-Year 690.00 893.21 900.22 898.90 900.41 0.011254 3.92 229.94 226.95 0.36
Johnson Gardner 1.934   10-Year 330.00 893.21 899.53 897.47 899.62 0.006231 2.53 152.31 154.49 0.26
Johnson Gardner 1.934   25-Year 460.00 893.21 899.91 898.25 900.02 0.007030 2.91 187.74 181.21 0.28
Johnson Gardner 1.934   50-Year 570.00 893.21 900.11 898.62 900.25 0.008184 3.27 214.10 218.31 0.31
Johnson Gardner 1.934   500-Year 1050.00 893.21 900.76 899.58 900.87 0.006301 3.21 442.61 249.60 0.28



HEC-RAS  Plan: Future-chan-main (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
Johnson Gardner 1.941   Bridge

Johnson Gardner 1.944   100-Year 690.00 893.21 900.44 899.03 900.52 0.005303 2.81 315.05 245.61 0.25
Johnson Gardner 1.944   10-Year 330.00 893.21 899.69 897.28 899.77 0.005236 2.42 166.56 160.26 0.24
Johnson Gardner 1.944   25-Year 460.00 893.21 900.05 897.95 900.14 0.005367 2.64 220.31 201.23 0.25
Johnson Gardner 1.944   50-Year 570.00 893.21 900.28 898.61 900.38 0.005558 2.80 254.91 234.33 0.25
Johnson Gardner 1.944   500-Year 1050.00 893.21 900.88 899.66 900.99 0.005811 3.16 441.62 260.31 0.27

Johnson Gardner 1.949   100-Year 690.00 892.72 900.58 899.01 900.66 0.004108 2.74 331.38 229.47 0.22
Johnson Gardner 1.949   10-Year 330.00 892.72 899.82 896.66 899.88 0.003343 2.20 201.94 160.90 0.19
Johnson Gardner 1.949   25-Year 460.00 892.72 900.20 897.56 900.26 0.003361 2.34 264.71 171.42 0.20
Johnson Gardner 1.949   50-Year 570.00 892.72 900.43 898.12 900.50 0.003506 2.48 305.80 212.02 0.20
Johnson Gardner 1.949   500-Year 1050.00 892.72 901.02 899.66 901.13 0.005044 3.22 451.48 259.23 0.25

Johnson Gardner 1.954   Bridge

Johnson Gardner 1.957   100-Year 690.00 892.72 900.65 898.94 900.76 0.005492 2.91 289.89 212.20 0.25
Johnson Gardner 1.957   10-Year 330.00 892.72 899.92 896.71 899.99 0.004006 2.20 187.02 132.10 0.20
Johnson Gardner 1.957   25-Year 460.00 892.72 900.28 897.64 900.35 0.004349 2.44 234.88 140.97 0.22
Johnson Gardner 1.957   50-Year 570.00 892.72 900.50 898.43 900.58 0.004751 2.64 266.57 175.64 0.23
Johnson Gardner 1.957   500-Year 1050.00 892.72 901.06 899.91 901.21 0.006892 3.46 391.63 234.58 0.28

Johnson Gardner 1.977   100-Year 690.00 892.58 901.12 898.71 901.18 0.002877 2.20 394.49 206.50 0.18
Johnson Gardner 1.977   10-Year 330.00 892.58 900.28 896.31 900.32 0.002424 1.77 232.47 170.37 0.16
Johnson Gardner 1.977   25-Year 460.00 892.58 900.66 897.62 900.71 0.002601 1.96 302.22 193.12 0.17
Johnson Gardner 1.977   50-Year 570.00 892.58 900.91 898.29 900.96 0.002693 2.07 351.41 201.11 0.17
Johnson Gardner 1.977   500-Year 1050.00 892.58 901.63 899.52 901.71 0.003343 2.54 503.05 217.49 0.20

Johnson Gardner 2.009   100-Year 690.00 894.12 901.61 899.16 901.67 0.003023 1.95 377.72 250.40 0.19
Johnson Gardner 2.009   10-Year 330.00 894.12 900.71 897.96 900.75 0.002726 1.50 229.04 150.07 0.17
Johnson Gardner 2.009   25-Year 460.00 894.12 901.11 898.53 901.16 0.002769 1.67 291.07 163.66 0.17
Johnson Gardner 2.009   50-Year 570.00 894.12 901.38 898.86 901.43 0.002904 1.82 335.87 201.47 0.18
Johnson Gardner 2.009   500-Year 1050.00 894.12 902.22 900.11 902.28 0.003471 2.33 560.05 294.53 0.21

Johnson Gardner 2.016   Culvert

Johnson Gardner 2.019   100-Year 690.00 893.84 901.66 899.22 901.72 0.003224 2.18 367.11 178.14 0.19
Johnson Gardner 2.019   10-Year 330.00 893.84 900.77 898.10 900.80 0.002831 1.75 222.83 149.16 0.17
Johnson Gardner 2.019   25-Year 460.00 893.84 901.15 898.59 901.19 0.002925 1.91 281.83 160.23 0.17
Johnson Gardner 2.019   50-Year 570.00 893.84 901.41 898.91 901.46 0.003026 2.03 324.79 166.66 0.18
Johnson Gardner 2.019   500-Year 1050.00 893.84 902.25 900.06 902.33 0.003594 2.51 478.74 221.15 0.20

Johnson Gardner 2.04    100-Year 690.00 893.80 902.05 898.83 902.16 0.004389 3.02 305.81 188.65 0.23
Johnson Gardner 2.04    10-Year 330.00 893.80 901.10 897.05 901.18 0.003617 2.40 160.15 140.81 0.20
Johnson Gardner 2.04    25-Year 460.00 893.80 901.50 897.74 901.60 0.004108 2.72 215.41 171.15 0.22
Johnson Gardner 2.04    50-Year 570.00 893.80 901.78 898.32 901.88 0.004276 2.88 260.23 177.60 0.23
Johnson Gardner 2.04    500-Year 1050.00 893.80 902.67 900.07 902.77 0.004112 3.15 458.50 221.36 0.23

Johnson Gardner 2.046   Bridge

Johnson Gardner 2.049   100-Year 690.00 893.80 902.09 898.90 902.26 0.006511 3.75 240.19 177.76 0.28
Johnson Gardner 2.049   10-Year 330.00 893.80 901.37 897.21 901.45 0.003271 2.43 155.07 106.49 0.19
Johnson Gardner 2.049   25-Year 460.00 893.80 901.78 897.96 901.89 0.004134 2.88 199.86 153.42 0.22
Johnson Gardner 2.049   50-Year 570.00 893.80 902.05 898.43 902.17 0.004666 3.16 234.70 175.72 0.24
Johnson Gardner 2.049   500-Year 1050.00 893.80 902.72 900.13 902.86 0.005395 3.66 406.06 211.12 0.26

Johnson Gardner 2.058   100-Year 690.00 894.86 902.43 899.18 902.54 0.004633 2.85 288.81 156.50 0.24
Johnson Gardner 2.058   10-Year 330.00 894.86 901.55 897.50 901.61 0.003218 2.04 178.62 107.27 0.19
Johnson Gardner 2.058   25-Year 460.00 894.86 902.01 898.16 902.08 0.003470 2.30 232.86 125.64 0.20
Johnson Gardner 2.058   50-Year 570.00 894.86 902.30 898.69 902.38 0.003719 2.50 270.25 138.64 0.21
Johnson Gardner 2.058   500-Year 1050.00 894.86 902.97 900.36 903.12 0.005809 3.44 368.24 226.49 0.27

Johnson Gardner 2.063   100-Year 690.00 895.22 902.55 900.16 902.68 0.005824 3.12 264.68 135.37 0.27
Johnson Gardner 2.063   10-Year 330.00 895.22 901.63 898.65 901.71 0.004303 2.28 158.03 91.41 0.22
Johnson Gardner 2.063   25-Year 460.00 895.22 902.10 899.30 902.19 0.004587 2.57 207.57 117.50 0.23
Johnson Gardner 2.063   50-Year 570.00 895.22 902.39 899.74 902.50 0.004832 2.77 243.79 128.47 0.24
Johnson Gardner 2.063   500-Year 1050.00 895.22 903.12 901.20 903.29 0.006900 3.70 350.45 165.02 0.30

Johnson Gardner 2.068   100-Year 690.00 895.61 902.70 898.87 902.80 0.003238 2.73 278.31 167.47 0.21
Johnson Gardner 2.068   10-Year 330.00 895.61 901.75 897.67 901.79 0.001759 1.77 201.68 90.55 0.15
Johnson Gardner 2.068   25-Year 460.00 895.61 902.22 898.14 902.28 0.002189 2.11 239.32 127.05 0.17
Johnson Gardner 2.068   50-Year 570.00 895.61 902.52 898.50 902.60 0.002581 2.38 263.41 149.72 0.18
Johnson Gardner 2.068   500-Year 1050.00 895.61 903.27 899.95 903.44 0.004743 3.54 327.68 192.85 0.26

Johnson Gardner 2.087   Bridge

Johnson Gardner 2.098   100-Year 690.00 895.55 903.65 899.45 903.77 0.003377 2.91 339.67 271.61 0.21
Johnson Gardner 2.098   10-Year 330.00 895.55 901.94 898.10 902.03 0.003137 2.31 143.12 34.54 0.19
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Johnson Gardner 2.098   25-Year 460.00 895.55 902.65 898.63 902.77 0.003821 2.74 172.71 57.56 0.22
Johnson Gardner 2.098   50-Year 570.00 895.55 903.23 899.05 903.36 0.003799 2.94 216.48 207.29 0.22
Johnson Gardner 2.098   500-Year 1050.00 895.55 904.38 900.48 904.48 0.003088 3.01 557.01 317.89 0.21

Johnson Gardner 2.14    100-Year 690.00 896.16 904.25 900.62 904.28 0.001590 1.73 570.98 265.11 0.14
Johnson Gardner 2.14    10-Year 330.00 896.16 902.69 899.02 902.75 0.003388 1.93 219.18 185.60 0.19
Johnson Gardner 2.14    25-Year 460.00 896.16 903.37 899.74 903.41 0.002233 1.78 366.29 222.41 0.16
Johnson Gardner 2.14    50-Year 570.00 896.16 903.89 900.21 903.92 0.001679 1.68 483.28 234.29 0.14
Johnson Gardner 2.14    500-Year 1050.00 896.16 904.96 901.65 905.00 0.001800 2.02 787.34 328.76 0.15

Johnson Gardner 2.177   100-Year 690.00 897.64 904.65 901.67 904.73 0.003463 2.61 378.17 188.78 0.21
Johnson Gardner 2.177   10-Year 330.00 897.64 903.38 900.15 903.45 0.003827 2.24 187.17 127.37 0.21
Johnson Gardner 2.177   25-Year 460.00 897.64 903.90 900.80 903.97 0.003709 2.41 257.94 140.46 0.21
Johnson Gardner 2.177   50-Year 570.00 897.64 904.31 901.23 904.38 0.003430 2.47 317.32 158.27 0.20
Johnson Gardner 2.177   500-Year 1050.00 897.64 905.40 903.22 905.49 0.003544 2.90 524.89 201.85 0.22

Johnson Gardner 2.211   100-Year 690.00 897.89 905.24 903.46 905.28 0.002521 2.13 472.04 196.35 0.18
Johnson Gardner 2.211   10-Year 330.00 897.89 904.06 901.45 904.11 0.003317 2.01 251.65 178.28 0.19
Johnson Gardner 2.211   25-Year 460.00 897.89 904.54 902.64 904.58 0.002908 2.05 338.05 186.76 0.18
Johnson Gardner 2.211   50-Year 570.00 897.89 904.90 903.25 904.94 0.002651 2.08 406.78 192.53 0.18
Johnson Gardner 2.211   500-Year 1050.00 897.89 905.99 903.91 906.05 0.002551 2.37 623.90 203.95 0.18

Johnson Gardner 2.251   100-Year 690.00 897.95 905.83 903.25 905.90 0.003379 2.62 386.94 166.44 0.21
Johnson Gardner 2.251   10-Year 330.00 897.95 904.73 901.66 904.79 0.003082 2.12 217.96 135.12 0.19
Johnson Gardner 2.251   25-Year 460.00 897.95 905.18 902.32 905.24 0.003321 2.37 282.43 150.87 0.20
Johnson Gardner 2.251   50-Year 570.00 897.95 905.52 902.78 905.58 0.003378 2.51 334.64 162.05 0.20
Johnson Gardner 2.251   500-Year 1050.00 897.95 906.61 904.49 906.69 0.003563 2.96 520.47 183.69 0.22

Johnson Gardner 2.297   100-Year 380.00 899.37 906.46 902.86 906.49 0.001398 1.59 354.90 179.79 0.13
Johnson Gardner 2.297   10-Year 190.00 899.37 905.36 901.77 905.38 0.001707 1.45 173.00 132.78 0.14
Johnson Gardner 2.297   25-Year 250.00 899.37 905.81 902.17 905.84 0.001497 1.48 243.01 165.77 0.13
Johnson Gardner 2.297   50-Year 310.00 899.37 906.14 902.52 906.17 0.001418 1.52 299.30 172.90 0.13
Johnson Gardner 2.297   500-Year 570.00 899.37 907.24 903.69 907.27 0.001263 1.68 501.16 192.30 0.13

Johnson Gardner 2.316   100-Year 380.00 898.57 906.61 902.38 906.64 0.001677 1.73 307.65 148.39 0.14
Johnson Gardner 2.316   10-Year 190.00 898.57 905.52 901.04 905.55 0.001657 1.45 168.75 114.10 0.13
Johnson Gardner 2.316   25-Year 250.00 898.57 905.96 901.52 905.99 0.001575 1.52 220.90 123.33 0.13
Johnson Gardner 2.316   50-Year 310.00 898.57 906.29 901.94 906.32 0.001609 1.62 263.07 134.42 0.14
Johnson Gardner 2.316   500-Year 570.00 898.57 907.38 903.48 907.42 0.001667 1.91 431.76 177.55 0.14

Johnson Gardner 2.406   100-Year 380.00 900.93 907.62 904.17 907.67 0.002824 2.12 214.32 173.45 0.18
Johnson Gardner 2.406   10-Year 190.00 900.93 906.54 903.18 906.58 0.002908 1.76 113.05 67.97 0.18
Johnson Gardner 2.406   25-Year 250.00 900.93 906.95 903.53 907.00 0.002952 1.92 149.76 119.42 0.18
Johnson Gardner 2.406   50-Year 310.00 900.93 907.28 903.85 907.34 0.002881 2.02 181.94 156.07 0.18
Johnson Gardner 2.406   500-Year 570.00 900.93 908.29 904.96 908.34 0.002191 2.06 374.79 184.57 0.17

Johnson Gardner 2.431   100-Year 380.00 902.17 908.12 908.22 0.005976 2.81 171.75 119.78 0.26
Johnson Gardner 2.431   10-Year 190.00 902.17 907.07 907.16 0.006334 2.46 79.08 55.45 0.26
Johnson Gardner 2.431   25-Year 250.00 902.17 907.49 907.59 0.006512 2.62 109.63 82.58 0.26
Johnson Gardner 2.431   50-Year 310.00 902.17 907.81 907.91 0.006306 2.72 137.95 96.72 0.26
Johnson Gardner 2.431   500-Year 570.00 902.17 908.70 908.81 0.005821 3.06 254.59 162.84 0.26

Johnson Gardner 2.438   Culvert

Johnson Gardner 2.441   100-Year 380.00 901.96 908.47 905.33 908.54 0.003185 2.19 212.54 122.15 0.20
Johnson Gardner 2.441   10-Year 190.00 901.96 907.87 904.33 907.91 0.001816 1.50 146.29 102.31 0.15
Johnson Gardner 2.441   25-Year 250.00 901.96 908.10 904.69 908.14 0.002313 1.75 169.61 107.43 0.17
Johnson Gardner 2.441   50-Year 310.00 901.96 908.28 905.00 908.33 0.002759 1.97 189.79 114.41 0.18
Johnson Gardner 2.441   500-Year 570.00 901.96 908.84 906.07 908.94 0.004375 2.73 262.28 160.99 0.23

Johnson Gardner 2.464   100-Year 380.00 902.19 908.95 905.82 909.04 0.005388 2.49 166.79 96.89 0.25
Johnson Gardner 2.464   10-Year 190.00 902.19 908.14 904.74 908.19 0.002919 1.72 110.56 38.72 0.18
Johnson Gardner 2.464   25-Year 250.00 902.19 908.46 905.12 908.52 0.004163 2.02 123.61 58.53 0.21
Johnson Gardner 2.464   50-Year 310.00 902.19 908.71 905.46 908.79 0.005052 2.29 135.64 88.50 0.24
Johnson Gardner 2.464   500-Year 570.00 902.19 909.46 906.59 909.59 0.006291 2.97 221.85 135.09 0.28

Johnson Gardner 2.483   100-Year 380.00 903.60 909.47 906.77 909.59 0.005078 2.86 144.96 97.12 0.25
Johnson Gardner 2.483   10-Year 190.00 903.60 908.47 905.80 908.54 0.003827 2.05 94.15 46.46 0.21
Johnson Gardner 2.483   25-Year 250.00 903.60 908.87 906.15 908.95 0.004193 2.33 113.24 70.27 0.22
Johnson Gardner 2.483   50-Year 310.00 903.60 909.19 906.45 909.28 0.004546 2.58 129.95 84.92 0.23
Johnson Gardner 2.483   500-Year 570.00 903.60 910.08 907.51 910.26 0.006391 3.53 177.38 124.34 0.29

Johnson Gardner 2.495   Bridge

Johnson Gardner 2.5     100-Year 380.00 903.60 910.08 906.95 910.15 0.003206 2.34 193.01 142.34 0.20
Johnson Gardner 2.5     10-Year 190.00 903.60 908.83 905.84 908.90 0.003917 2.05 97.13 91.05 0.21
Johnson Gardner 2.5     25-Year 250.00 903.60 909.31 906.24 909.38 0.003592 2.17 131.50 110.28 0.20
Johnson Gardner 2.5     50-Year 310.00 903.60 909.72 906.59 909.79 0.003299 2.23 163.59 133.30 0.20



HEC-RAS  Plan: Future-chan-main (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
Johnson Gardner 2.5     500-Year 570.00 903.60 910.64 907.81 910.75 0.003920 2.80 239.00 159.97 0.22

Johnson Gardner 2.545   100-Year 380.00 903.82 910.80 907.83 910.83 0.002488 1.68 276.19 151.21 0.17
Johnson Gardner 2.545   10-Year 190.00 903.82 909.79 906.73 909.86 0.004191 2.18 87.30 115.92 0.21
Johnson Gardner 2.545   25-Year 250.00 903.82 910.34 907.14 910.37 0.001992 1.53 210.47 132.26 0.15
Johnson Gardner 2.545   50-Year 310.00 903.82 910.46 907.48 910.49 0.002625 1.75 226.23 138.19 0.17
Johnson Gardner 2.545   500-Year 570.00 903.82 911.42 908.65 911.45 0.002262 1.80 379.99 183.48 0.16

Johnson Gardner 2.613   100-Year 380.00 905.87 912.01 909.53 912.08 0.005110 2.54 193.97 124.37 0.24
Johnson Gardner 2.613   10-Year 190.00 905.87 911.27 908.34 911.33 0.003971 1.97 116.87 92.16 0.20
Johnson Gardner 2.613   25-Year 250.00 905.87 911.42 908.77 911.49 0.005404 2.36 130.22 95.18 0.24
Johnson Gardner 2.613   50-Year 310.00 905.87 911.71 909.14 911.79 0.005223 2.44 159.62 105.48 0.24
Johnson Gardner 2.613   500-Year 570.00 905.87 912.55 910.37 912.63 0.005072 2.78 265.73 141.77 0.24

Johnson Gardner 2.635   100-Year 380.00 906.29 912.53 909.75 912.60 0.003757 2.40 190.64 163.05 0.21
Johnson Gardner 2.635   10-Year 190.00 906.29 911.68 908.65 911.73 0.002863 1.79 121.56 143.74 0.18
Johnson Gardner 2.635   25-Year 250.00 906.29 911.94 909.05 912.00 0.003457 2.07 142.22 153.63 0.20
Johnson Gardner 2.635   50-Year 310.00 906.29 912.23 909.41 912.30 0.003600 2.23 166.40 159.19 0.20
Johnson Gardner 2.635   500-Year 570.00 906.29 913.00 910.51 913.05 0.002522 2.12 374.13 168.13 0.18

Johnson Gardner 2.667   100-Year 380.00 906.04 913.04 909.26 913.10 0.002443 2.14 240.41 128.26 0.17
Johnson Gardner 2.667   10-Year 190.00 906.04 912.07 908.11 912.11 0.001908 1.62 122.63 86.64 0.15
Johnson Gardner 2.667   25-Year 250.00 906.04 912.42 908.49 912.47 0.002385 1.92 139.32 104.09 0.17
Johnson Gardner 2.667   50-Year 310.00 906.04 912.75 908.87 912.82 0.002729 2.17 156.90 115.83 0.18
Johnson Gardner 2.667   500-Year 570.00 906.04 913.46 910.12 913.55 0.003422 2.68 295.02 132.38 0.21

Johnson Gardner 2.673   100-Year 380.00 907.01 913.15 910.32 913.20 0.003565 2.09 215.08 101.55 0.20
Johnson Gardner 2.673   10-Year 190.00 907.01 912.15 909.49 912.19 0.002959 1.72 110.16 73.94 0.18
Johnson Gardner 2.673   25-Year 250.00 907.01 912.51 909.78 912.58 0.003665 2.00 125.03 82.02 0.20
Johnson Gardner 2.673   50-Year 310.00 907.01 912.86 910.05 912.94 0.004183 2.21 140.03 89.93 0.22
Johnson Gardner 2.673   500-Year 570.00 907.01 913.60 910.94 913.69 0.004743 2.59 263.02 108.31 0.24

Johnson Gardner 2.691   100-Year 380.00 908.96 913.60 912.02 913.75 0.009226 3.18 120.16 164.89 0.33
Johnson Gardner 2.691   10-Year 190.00 908.96 912.58 911.27 912.68 0.009863 2.46 77.43 111.66 0.32
Johnson Gardner 2.691   25-Year 250.00 908.96 912.99 911.56 913.10 0.008802 2.65 94.66 121.25 0.31
Johnson Gardner 2.691   50-Year 310.00 908.96 913.36 911.80 913.49 0.008167 2.82 110.26 144.58 0.30
Johnson Gardner 2.691   500-Year 570.00 908.96 914.17 912.53 914.41 0.011322 3.97 144.22 171.14 0.37

Johnson Gardner 2.702   Culvert

Johnson Gardner 2.707   100-Year 380.00 909.59 915.89 912.65 915.92 0.001257 1.59 260.99 208.79 0.13
Johnson Gardner 2.707   10-Year 190.00 909.59 913.56 911.88 913.61 0.005007 1.97 101.74 64.22 0.23
Johnson Gardner 2.707   25-Year 250.00 909.59 914.34 912.15 914.39 0.002797 1.80 152.55 141.89 0.18
Johnson Gardner 2.707   50-Year 310.00 909.59 915.08 912.40 915.12 0.001793 1.67 204.64 173.43 0.15
Johnson Gardner 2.707   500-Year 570.00 909.59 918.05 913.17 918.08 0.000641 1.47 412.50 324.86 0.10

Johnson Gardner 2.754   100-Year 380.00 909.96 916.21 916.24 0.001341 1.52 281.16 105.92 0.13
Johnson Gardner 2.754   10-Year 190.00 909.96 914.56 914.59 0.003221 1.69 128.86 81.18 0.19
Johnson Gardner 2.754   25-Year 250.00 909.96 915.02 915.06 0.002614 1.70 167.72 87.44 0.17
Johnson Gardner 2.754   50-Year 310.00 909.96 915.55 915.58 0.001924 1.62 215.58 93.47 0.15
Johnson Gardner 2.754   500-Year 570.00 909.96 918.21 918.23 0.000539 1.25 542.52 154.02 0.09

Johnson Gardner 2.794   100-Year 380.00 909.79 916.41 916.43 0.000627 1.25 386.59 151.35 0.10
Johnson Gardner 2.794   10-Year 190.00 909.79 914.87 914.89 0.000743 1.09 201.60 90.73 0.10
Johnson Gardner 2.794   25-Year 250.00 909.79 915.32 915.34 0.000795 1.21 244.54 101.92 0.10
Johnson Gardner 2.794   50-Year 310.00 909.79 915.81 915.83 0.000761 1.27 300.56 128.55 0.10
Johnson Gardner 2.794   500-Year 570.00 909.79 918.30 918.32 0.000301 1.06 715.79 199.82 0.07

Johnson Gardner 2.824   100-Year 380.00 910.02 916.57 916.62 0.002672 2.05 224.71 121.65 0.18
Johnson Gardner 2.824   10-Year 190.00 910.02 915.07 915.14 0.004480 2.15 89.69 47.07 0.22
Johnson Gardner 2.824   25-Year 250.00 910.02 915.53 915.61 0.005061 2.32 116.06 66.05 0.24
Johnson Gardner 2.824   50-Year 310.00 910.02 916.00 916.08 0.004187 2.32 158.16 114.44 0.22
Johnson Gardner 2.824   500-Year 570.00 910.02 918.37 918.39 0.000798 1.44 472.76 157.40 0.11

Johnson Gardner 2.838   100-Year 380.00 910.16 916.74 916.78 0.001717 1.86 251.39 113.39 0.15
Johnson Gardner 2.838   10-Year 190.00 910.16 915.33 915.38 0.002395 1.73 119.44 59.95 0.17
Johnson Gardner 2.838   25-Year 250.00 910.16 915.81 915.86 0.002369 1.88 155.17 91.16 0.17
Johnson Gardner 2.838   50-Year 310.00 910.16 916.25 916.29 0.002083 1.90 197.74 103.21 0.16
Johnson Gardner 2.838   500-Year 570.00 910.16 918.42 918.45 0.000723 1.47 458.96 134.15 0.10

Johnson Gardner 2.865   100-Year 380.00 910.39 917.05 917.12 0.003211 2.20 198.05 118.11 0.20
Johnson Gardner 2.865   10-Year 190.00 910.39 915.73 915.78 0.003408 1.82 104.41 51.09 0.19
Johnson Gardner 2.865   25-Year 250.00 910.39 916.22 916.28 0.003712 2.00 125.20 71.70 0.21
Johnson Gardner 2.865   50-Year 310.00 910.39 916.62 916.69 0.003671 2.17 150.21 90.38 0.21
Johnson Gardner 2.865   500-Year 570.00 910.39 918.55 918.58 0.001168 1.65 434.24 187.98 0.13

Johnson Gardner 2.874   Culvert



HEC-RAS  Plan: Future-chan-main (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
Johnson Gardner 2.879   100-Year 380.00 910.39 917.41 913.83 917.45 0.001556 1.68 267.09 124.28 0.14
Johnson Gardner 2.879   10-Year 190.00 910.39 916.55 912.87 916.57 0.001108 1.23 168.99 93.42 0.12
Johnson Gardner 2.879   25-Year 250.00 910.39 916.90 913.23 916.93 0.001240 1.38 204.90 112.69 0.12
Johnson Gardner 2.879   50-Year 310.00 910.39 917.19 913.53 917.22 0.001344 1.51 234.86 119.90 0.13
Johnson Gardner 2.879   500-Year 570.00 910.39 918.59 914.48 918.62 0.001038 1.61 436.19 165.75 0.12

Johnson Gardner 2.898   100-Year 380.00 910.63 917.58 913.95 917.62 0.001816 1.81 255.24 137.83 0.15
Johnson Gardner 2.898   10-Year 190.00 910.63 916.67 913.05 916.70 0.001430 1.38 139.33 80.50 0.13
Johnson Gardner 2.898   25-Year 250.00 910.63 917.04 913.38 917.08 0.001730 1.62 158.69 114.26 0.15
Johnson Gardner 2.898   50-Year 310.00 910.63 917.34 913.67 917.37 0.001646 1.66 222.87 132.74 0.14
Johnson Gardner 2.898   500-Year 570.00 910.63 918.70 914.64 918.73 0.001140 1.67 437.34 185.88 0.13

Johnson Gardner 2.931   100-Year 380.00 911.69 918.03 914.98 918.14 0.005258 2.61 145.73 197.94 0.25
Johnson Gardner 2.931   10-Year 190.00 911.69 917.00 913.97 917.05 0.002936 1.79 105.96 159.77 0.18
Johnson Gardner 2.931   25-Year 250.00 911.69 917.44 914.35 917.50 0.003500 2.05 121.87 173.91 0.20
Johnson Gardner 2.931   50-Year 310.00 911.69 917.74 914.68 917.82 0.004302 2.32 133.44 182.83 0.22
Johnson Gardner 2.931   500-Year 570.00 911.69 918.90 915.71 918.91 0.000894 1.22 594.45 312.39 0.11
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   RS = 2.874    Culv  Private Drive 9
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   RS = 2.874    Culv  Private Drive 9
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   RS = 2.702    Culv  Abandoned RR - Based on aerial and birds eye photography
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   RS = 2.702    Culv  Abandoned RR - Based on aerial and birds eye photography
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   RS = 2.545  ROB 910.2 elev based on low point in berm upstream of this cross
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   RS = 2.438    Culv  Private Crossing 8
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   RS = 2.297  LOB ineffective due to high ground upstream blocking access
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   RS = 2.251  Perminant ineffective in ROB due to tributary channel.  Flow in 
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   RS = 2.177  Flow can enter ROB around 902.87 via upstream opening
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   RS = 2.087    BR  Joliet Road (Northern)
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   RS = 2.046    BR  Private Crossing # 7
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   RS = 1.941    BR  Private Crossing 4

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-Year

WS 100-Year

WS 50-Year

Crit 500-Year

WS 25-Year

WS 10-Year

Crit 100-Year

Crit 50-Year

Crit 25-Year

Crit 10-Year

Ground

Ineff

Bank Sta

.07 .
0
9

.07

 

0 100 200 300 400 500 600
892

894

896

898

900

902

904

906

908

910

Johnson Gardner Drain Alternatives       Plan: Future Conditions - chan. maint.    2/14/2015 

   RS = 1.941    BR  Private Crossing 4

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-Year

Crit 500-Year

WS 100-Year

WS 50-Year

WS 25-Year

WS 10-Year

Crit 100-Year

Crit 50-Year

Crit 25-Year

Crit 10-Year

Ground

Ineff

Bank Sta

.07 .
0
9

.08

 

0 100 200 300 400 500 600
892

894

896

898

900

902

904

906

908

910

Johnson Gardner Drain Alternatives       Plan: Future Conditions - chan. maint.    2/14/2015 

   RS = 1.934  

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-Year

WS 100-Year

WS 50-Year

WS 25-Year

Crit 500-Year

WS 10-Year

Crit 100-Year

Crit 50-Year

Crit 25-Year

Crit 10-Year

Ground

Ineff

Bank Sta

.07 .
0
9

.08

 

0 100 200 300 400 500 600 700
892

894

896

898

900

902

904

906

908

910

Johnson Gardner Drain Alternatives       Plan: Future Conditions - chan. maint.    2/14/2015 

   RS = 1.915  

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-Year

WS 100-Year

WS 50-Year

WS 25-Year

Crit 500-Year

WS 10-Year

Crit 100-Year

Crit 50-Year

Crit 25-Year

Crit 10-Year

Ground

Ineff

Bank Sta

.075 .
0
9

.08

 

0 100 200 300 400 500
892

894

896

898

900

902

904

Johnson Gardner Drain Alternatives       Plan: Future Conditions - chan. maint.    2/14/2015 

   RS = 1.896  

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-Year

WS 100-Year

WS 50-Year

WS 25-Year

WS 10-Year

Crit 500-Year

Crit 100-Year

Crit 50-Year

Crit 25-Year

Crit 10-Year

Ground

Ineff

Bank Sta

.075 .
0
9

.08



 

0 100 200 300 400 500
892

894

896

898

900

902

904

906

Johnson Gardner Drain Alternatives       Plan: Future Conditions - chan. maint.    2/14/2015 

   RS = 1.892    BR  Private Crossing 3
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   RS = 1.759    Culv  Private Crossing 1

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-Year

WS 100-Year

WS 50-Year

WS 25-Year

WS 10-Year

Crit 10-Year

Crit 25-Year

Crit 50-Year

Crit 100-Year

Crit 500-Year

Ground

Ineff

Bank Sta

.08 .
0
9

.07

 

0 100 200 300 400 500
890

892

894

896

898

900

902

904

Johnson Gardner Drain Alternatives       Plan: Future Conditions - chan. maint.    2/14/2015 

   RS = 1.759    Culv  Private Crossing 1

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-Year

WS 100-Year

WS 50-Year

WS 25-Year

WS 10-Year

Crit 10-Year

Crit 25-Year

Crit 50-Year

Crit 100-Year

Crit 500-Year

Ground

Ineff

Bank Sta

.075 .
0
9

.07



 

0 100 200 300 400 500
890

892

894

896

898

900

902

904

Johnson Gardner Drain Alternatives       Plan: Future Conditions - chan. maint.    2/14/2015 

   RS = 1.749  

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-Year

WS 100-Year

WS 50-Year

WS 25-Year

WS 10-Year

Crit 500-Year

Crit 100-Year

Crit 50-Year

Crit 25-Year

Crit 10-Year

Ground

Ineff

Bank Sta

.075 .
0
9

.07

 

0 100 200 300 400 500
894

896

898

900

902

904

Johnson Gardner Drain Alternatives       Plan: Future Conditions - chan. maint.    2/14/2015 

   RS = 0.142  

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-Year

WS 100-Year

WS 50-Year

WS 25-Year

WS 10-Year

Ground

Bank Sta

.07 .
0
9

.07

 

0 100 200 300 400 500
892

894

896

898

900

902

Johnson Gardner Drain Alternatives       Plan: Future Conditions - chan. maint.    2/14/2015 

   RS = 0.137  

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-Year

WS 100-Year

WS 50-Year

WS 25-Year

WS 10-Year

Ground

Bank Sta

.07 .
0
9

.07

 

0 100 200 300 400 500
892

894

896

898

900

902

Johnson Gardner Drain Alternatives       Plan: Future Conditions - chan. maint.    2/14/2015 

   RS = 0.095  

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-Year

WS 100-Year

WS 50-Year

WS 25-Year

WS 10-Year

Ground

Bank Sta

.07 .09 .07

 

0 50 100 150 200 250 300 350
892

893

894

895

896

897

898

Johnson Gardner Drain Alternatives       Plan: Future Conditions - chan. maint.    2/14/2015 

   RS = 0.079  

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-Year

WS 100-Year

WS 50-Year

WS 25-Year

WS 10-Year

Ground

Bank Sta

.07 .09 .07

 

0 20 40 60 80 100 120
888

890

892

894

896

898

900

Johnson Gardner Drain Alternatives       Plan: Future Conditions - chan. maint.    2/14/2015 

   RS = 1.688  

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-Year

WS 100-Year

WS 50-Year

WS 25-Year

WS 10-Year

Ground

Bank Sta

.09 .09 .07



 

0 20 40 60 80
888

890

892

894

896

898

900

902

Johnson Gardner Drain Alternatives       Plan: Future Conditions - chan. maint.    2/14/2015 

   RS = 1.662  

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-Year

WS 100-Year

WS 50-Year

WS 25-Year

WS 10-Year

Ground

Bank Sta

.1 .09 .07

 

0 50 100 150 200 250 300 350
886

888

890

892

894

896

898

900

Johnson Gardner Drain Alternatives       Plan: Future Conditions - chan. maint.    2/14/2015 

   RS = 1.64  

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-Year

WS 100-Year

WS 50-Year

WS 25-Year

WS 10-Year

Crit 500-Year

Crit 100-Year

Crit 50-Year

Crit 25-Year

Crit 10-Year

Ground

Ineff

Bank Sta

.08 .09 .07

 

0 50 100 150 200 250 300 350
886

888

890

892

894

896

898

900

902

904

Johnson Gardner Drain Alternatives       Plan: Future Conditions - chan. maint.    2/14/2015 

   RS = 1.621  

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-Year

WS 100-Year

WS 50-Year

WS 25-Year

WS 10-Year

Crit 500-Year

Crit 100-Year

Crit 50-Year

Crit 25-Year

Crit 10-Year

Ground

Ineff

Bank Sta

.08 .09 .07

 

0 100 200 300 400 500
886

888

890

892

894

896

898

900

902

Johnson Gardner Drain Alternatives       Plan: Future Conditions - chan. maint.    2/14/2015 

   RS = 1.559  

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-Year

WS 100-Year

WS 50-Year

WS 25-Year

WS 10-Year

Crit 500-Year

Crit 100-Year

Crit 50-Year

Crit 25-Year

Crit 10-Year

Ground

Ineff

Bank Sta

.07 .09 .07

 

0 100 200 300 400 500 600
884

886

888

890

892

894

896

898

900

902

Johnson Gardner Drain Alternatives       Plan: Future Conditions - chan. maint.    2/14/2015 

   RS = 1.481  

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-Year

WS 100-Year

WS 50-Year

WS 25-Year

WS 10-Year

Crit 500-Year

Crit 100-Year

Crit 50-Year

Crit 25-Year

Crit 10-Year

Ground

Ineff

Bank Sta

.08 .
0
9

.08

 

0 100 200 300 400 500 600
884

886

888

890

892

894

896

898

900

902

Johnson Gardner Drain Alternatives       Plan: Future Conditions - chan. maint.    2/14/2015 
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   RS = 1.474    BR  Joliet Road - Momentum solution for 25yr causes it to cross 50 a
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   RS = 0.899    BR  Joliet Road (DS)
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Little Eagle Creek Watershed Master Plan     July 2015 

Promising Solution 12.1 – Remove Abandoned Railroad Bridge Along 
Little Eagle Creek 



  

HEC-RAS  Plan: RR removal   River: Little Eagle Ck   Reach: Little Eagle Ck
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
Little Eagle Ck 2.246   100-yr 7280.00 842.09 853.85 850.06 853.98 0.001867 3.84 2952.52 487.88 0.23
Little Eagle Ck 2.246   10-yr 3300.00 842.09 851.31 848.12 851.40 0.001866 3.06 1737.58 468.88 0.22
Little Eagle Ck 2.246   25-yr 4670.00 842.09 852.29 849.07 852.39 0.001867 3.37 2198.84 476.00 0.22
Little Eagle Ck 2.246   50-yr 5910.00 842.09 853.07 849.75 853.18 0.001867 3.61 2572.34 481.75 0.23
Little Eagle Ck 2.246   500-yr 11260.00 842.09 855.85 850.84 856.02 0.001866 4.41 3946.06 509.11 0.24

Little Eagle Ck 2.362   100-yr 7280.00 842.21 854.70 851.19 854.77 0.001211 3.23 4182.41 806.46 0.18
Little Eagle Ck 2.362   10-yr 3300.00 842.21 852.25 849.01 852.32 0.001521 2.98 2239.44 775.61 0.20
Little Eagle Ck 2.362   25-yr 4670.00 842.21 853.18 850.36 853.25 0.001376 3.07 2968.10 788.08 0.19
Little Eagle Ck 2.362   50-yr 5910.00 842.21 853.94 850.39 854.01 0.001283 3.15 3569.35 797.56 0.19
Little Eagle Ck 2.362   500-yr 11260.00 842.21 856.68 851.54 856.76 0.001082 3.46 5800.87 843.67 0.18

Little Eagle Ck 2.543   100-yr 7280.00 844.12 855.56 852.57 855.64 0.001248 3.19 4087.91 834.93 0.19
Little Eagle Ck 2.543   10-yr 3300.00 844.12 853.34 849.66 853.40 0.001338 2.73 2285.36 787.13 0.18
Little Eagle Ck 2.543   25-yr 4670.00 844.12 854.17 850.90 854.24 0.001325 2.94 2946.09 805.27 0.19
Little Eagle Ck 2.543   50-yr 5910.00 844.12 854.86 852.57 854.93 0.001286 3.07 3503.45 816.19 0.19
Little Eagle Ck 2.543   500-yr 11260.00 844.12 857.43 852.93 857.51 0.001132 3.44 5702.91 894.21 0.18

Little Eagle Ck 2.652   100-yr 7280.00 845.88 856.41 853.74 856.51 0.002170 3.58 3442.24 1048.87 0.23
Little Eagle Ck 2.652   10-yr 3300.00 845.88 854.28 852.60 854.37 0.002473 3.31 1878.98 812.74 0.24
Little Eagle Ck 2.652   25-yr 4670.00 845.88 855.08 852.84 855.17 0.002351 3.40 2455.60 908.85 0.24
Little Eagle Ck 2.652   50-yr 5910.00 845.88 855.73 853.49 855.82 0.002252 3.45 2931.42 1009.61 0.24
Little Eagle Ck 2.652   500-yr 11260.00 845.88 858.17 854.33 858.27 0.001843 3.73 4786.34 1066.95 0.22

Little Eagle Ck 2.769   100-yr 7280.00 846.13 857.85 854.76 858.07 0.002810 5.18 2532.41 505.45 0.29
Little Eagle Ck 2.769   10-yr 3300.00 846.13 855.70 852.27 855.86 0.002266 3.98 1483.00 467.66 0.25
Little Eagle Ck 2.769   25-yr 4670.00 846.13 856.53 853.75 856.72 0.002547 4.50 1879.80 488.29 0.27
Little Eagle Ck 2.769   50-yr 5910.00 846.13 857.18 854.27 857.39 0.002706 4.86 2199.61 496.18 0.28
Little Eagle Ck 2.769   500-yr 11260.00 846.13 859.48 856.00 859.75 0.002971 5.88 3367.36 527.40 0.30

Little Eagle Ck 2.843   100-yr 7280.00 846.41 858.76 853.96 859.02 0.002299 4.79 2191.69 327.23 0.26
Little Eagle Ck 2.843   10-yr 3300.00 846.41 856.42 851.03 856.55 0.001508 3.28 1384.71 309.87 0.20
Little Eagle Ck 2.843   25-yr 4670.00 846.41 857.34 852.13 857.52 0.001798 3.84 1735.62 315.99 0.22
Little Eagle Ck 2.843   50-yr 5910.00 846.41 858.05 853.02 858.27 0.002057 4.32 1961.45 320.45 0.24
Little Eagle Ck 2.843   500-yr 11260.00 846.41 860.49 855.79 860.86 0.002862 5.91 2767.30 341.81 0.30

Little Eagle Ck 2.906   100-yr 7280.00 847.35 859.52 859.75 0.002537 4.93 2468.54 460.72 0.27
Little Eagle Ck 2.906   10-yr 3300.00 847.35 856.95 857.09 0.002013 3.61 1409.73 345.92 0.23
Little Eagle Ck 2.906   25-yr 4670.00 847.35 857.96 858.14 0.002323 4.22 1785.70 401.10 0.25
Little Eagle Ck 2.906   50-yr 5910.00 847.35 858.74 858.96 0.002502 4.64 2115.94 443.91 0.27
Little Eagle Ck 2.906   500-yr 11260.00 847.35 861.41 861.69 0.002621 5.61 3396.12 507.95 0.29

Little Eagle Ck 2.984   100-yr 7280.00 847.78 860.48 860.65 0.001599 3.93 2505.51 410.62 0.22
Little Eagle Ck 2.984   10-yr 3300.00 847.78 857.76 857.88 0.001604 3.20 1430.00 382.40 0.21
Little Eagle Ck 2.984   25-yr 4670.00 847.78 858.85 858.98 0.001565 3.46 1852.95 392.09 0.21
Little Eagle Ck 2.984   50-yr 5910.00 847.78 859.69 859.83 0.001564 3.68 2182.61 399.49 0.21
Little Eagle Ck 2.984   500-yr 11260.00 847.78 862.44 862.65 0.001762 4.64 3369.68 476.90 0.23

Little Eagle Ck 3.078   100-yr 7280.00 848.59 861.17 861.32 0.001555 3.95 2506.11 438.25 0.21
Little Eagle Ck 3.078   10-yr 3300.00 848.59 858.49 858.60 0.001652 3.36 1409.01 382.15 0.21
Little Eagle Ck 3.078   25-yr 4670.00 848.59 859.54 859.67 0.001598 3.59 1824.50 404.02 0.21
Little Eagle Ck 3.078   50-yr 5910.00 848.59 860.36 860.50 0.001568 3.77 2162.82 420.14 0.21
Little Eagle Ck 3.078   500-yr 11260.00 848.59 863.15 863.34 0.001503 4.36 3430.79 482.49 0.22

Little Eagle Ck 3.181   100-yr 7280.00 849.81 861.89 862.06 0.001918 4.15 2356.96 457.04 0.23
Little Eagle Ck 3.181   10-yr 3300.00 849.81 859.34 859.47 0.002225 3.67 1274.60 386.63 0.24
Little Eagle Ck 3.181   25-yr 4670.00 849.81 860.33 860.48 0.002085 3.86 1675.13 415.46 0.24
Little Eagle Ck 3.181   50-yr 5910.00 849.81 861.12 861.27 0.002003 4.02 2010.12 439.24 0.23
Little Eagle Ck 3.181   500-yr 11260.00 849.81 863.82 864.02 0.001767 4.48 3287.73 506.82 0.23

Little Eagle Ck 3.270   100-yr 7280.00 850.05 862.65 862.79 0.001300 3.40 2521.45 420.15 0.19
Little Eagle Ck 3.270   10-yr 3300.00 850.05 860.16 860.25 0.001272 2.86 1500.90 397.38 0.18
Little Eagle Ck 3.270   25-yr 4670.00 850.05 861.13 861.23 0.001298 3.07 1892.05 407.45 0.19
Little Eagle Ck 3.270   50-yr 5910.00 850.05 861.90 862.02 0.001299 3.22 2207.24 413.19 0.19
Little Eagle Ck 3.270   500-yr 11260.00 850.05 864.54 864.72 0.001305 3.82 3333.17 441.17 0.20

Little Eagle Ck 3.403   100-yr 7280.00 850.53 863.52 863.65 0.001586 3.84 2903.37 460.44 0.21
Little Eagle Ck 3.403   10-yr 3300.00 850.53 860.99 861.07 0.001389 2.95 1770.14 433.49 0.19
Little Eagle Ck 3.403   25-yr 4670.00 850.53 861.98 862.08 0.001473 3.30 2205.35 444.75 0.20
Little Eagle Ck 3.403   50-yr 5910.00 850.53 862.76 862.87 0.001532 3.57 2554.09 453.25 0.21
Little Eagle Ck 3.403   500-yr 11260.00 850.53 865.43 865.61 0.001713 4.48 3805.83 487.03 0.23

Little Eagle Ck 3.498   100-yr 7280.00 851.71 864.22 859.80 864.38 0.001734 4.13 2480.22 588.44 0.23
Little Eagle Ck 3.498   10-yr 3300.00 851.71 861.60 858.47 861.69 0.001395 3.06 1591.07 517.27 0.19
Little Eagle Ck 3.498   25-yr 4670.00 851.71 862.63 859.06 862.74 0.001534 3.48 1937.96 542.71 0.21
Little Eagle Ck 3.498   50-yr 5910.00 851.71 863.43 859.42 863.57 0.001636 3.81 2210.73 568.25 0.22
Little Eagle Ck 3.498   500-yr 11260.00 851.71 866.10 860.72 866.21 0.001197 3.83 4649.17 622.66 0.19

Little Eagle Ck 3.542   100-yr 7280.00 851.53 864.59 860.86 865.08 0.004164 6.41 1467.06 471.56 0.35
Little Eagle Ck 3.542   10-yr 3300.00 851.53 861.95 858.21 862.20 0.002939 4.43 955.85 457.16 0.28
Little Eagle Ck 3.542   25-yr 4670.00 851.53 863.00 859.65 863.33 0.003441 5.22 1155.49 463.35 0.31
Little Eagle Ck 3.542   50-yr 5910.00 851.53 863.81 860.28 864.21 0.003810 5.82 1312.32 467.62 0.33
Little Eagle Ck 3.542   500-yr 11260.00 851.53 866.41 862.27 866.57 0.001498 4.28 3948.08 481.15 0.22

Little Eagle Ck 3.642   100-yr 6660.00 851.98 866.35 860.05 866.79 0.002642 5.77 1384.32 526.95 0.28
Little Eagle Ck 3.642   10-yr 3030.00 851.98 863.17 857.18 863.38 0.001757 3.88 913.52 441.86 0.22
Little Eagle Ck 3.642   25-yr 4280.00 851.98 864.43 858.24 864.73 0.002113 4.63 1100.65 460.85 0.25
Little Eagle Ck 3.642   50-yr 5410.00 851.98 865.40 859.10 865.77 0.002381 5.20 1244.33 475.16 0.27
Little Eagle Ck 3.642   500-yr 10290.00 851.98 867.10 862.55 867.27 0.001419 4.39 3826.50 559.42 0.21



HEC-RAS  Plan: RR removal   River: Little Eagle Ck   Reach: Little Eagle Ck (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  

Little Eagle Ck 3.653    146th Street    Bridge

Little Eagle Ck 3.664   100-yr 6660.00 851.98 867.57 861.12 867.89 0.001932 5.00 1574.37 499.40 0.25
Little Eagle Ck 3.664   10-yr 3030.00 851.98 864.12 858.00 864.27 0.001332 3.37 1070.96 465.38 0.19
Little Eagle Ck 3.664   25-yr 4280.00 851.98 865.49 859.72 865.70 0.001569 4.00 1270.17 480.16 0.21
Little Eagle Ck 3.664   50-yr 5410.00 851.98 866.54 860.47 866.80 0.001752 4.50 1423.84 488.44 0.23
Little Eagle Ck 3.664   500-yr 10290.00 851.98 870.38 862.62 870.47 0.000595 3.16 4852.38 579.04 0.14

Little Eagle Ck 3.702   100-yr 6660.00 851.95 868.07 868.16 0.000573 2.91 3259.92 363.39 0.14
Little Eagle Ck 3.702   10-yr 3030.00 851.95 864.41 864.46 0.000482 2.18 1984.77 328.53 0.12
Little Eagle Ck 3.702   25-yr 4280.00 851.95 865.85 865.91 0.000523 2.48 2469.60 344.47 0.13
Little Eagle Ck 3.702   50-yr 5410.00 851.95 866.97 867.04 0.000550 2.70 2862.76 355.46 0.13
Little Eagle Ck 3.702   500-yr 10290.00 851.95 870.50 870.62 0.000674 3.50 4166.54 384.22 0.15

Little Eagle Ck 3.822   100-yr 6660.00 853.07 868.38 861.43 868.41 0.000287 1.98 5115.41 686.80 0.10
Little Eagle Ck 3.822   10-yr 3030.00 853.07 864.69 859.99 864.71 0.000334 1.73 2835.30 577.90 0.10
Little Eagle Ck 3.822   25-yr 4280.00 853.07 866.14 860.58 866.17 0.000307 1.82 3698.34 609.03 0.10
Little Eagle Ck 3.822   50-yr 5410.00 853.07 867.27 861.09 867.30 0.000295 1.90 4398.95 631.51 0.10
Little Eagle Ck 3.822   500-yr 10290.00 853.07 870.86 862.26 870.90 0.000296 2.25 7183.23 944.89 0.10

Little Eagle Ck 3.914   100-yr 6660.00 853.64 868.53 868.55 0.000231 1.69 6828.17 1028.47 0.08
Little Eagle Ck 3.914   10-yr 3030.00 853.64 864.88 864.90 0.000416 1.80 3232.51 912.01 0.11
Little Eagle Ck 3.914   25-yr 4280.00 853.64 866.31 866.33 0.000312 1.72 4586.21 980.76 0.09
Little Eagle Ck 3.914   50-yr 5410.00 853.64 867.42 867.44 0.000264 1.70 5699.24 1010.50 0.09
Little Eagle Ck 3.914   500-yr 10290.00 853.64 871.00 871.02 0.000205 1.79 9409.71 1062.47 0.08

Little Eagle Ck 4.006   100-yr 6660.00 853.92 868.67 868.70 0.000394 2.03 5007.03 904.56 0.11
Little Eagle Ck 4.006   10-yr 3030.00 853.92 865.14 865.18 0.000776 2.20 2192.27 725.35 0.14
Little Eagle Ck 4.006   25-yr 4280.00 853.92 866.50 866.53 0.000552 2.08 3211.46 778.77 0.12
Little Eagle Ck 4.006   50-yr 5410.00 853.92 867.58 867.62 0.000448 2.02 4071.09 815.89 0.11
Little Eagle Ck 4.006   500-yr 10290.00 853.92 871.12 871.16 0.000323 2.10 7438.18 1075.41 0.10

Little Eagle Ck 4.099   100-yr 6660.00 854.95 868.85 861.72 868.90 0.000418 2.28 4390.31 802.64 0.11
Little Eagle Ck 4.099   10-yr 3030.00 854.95 865.48 859.38 865.54 0.000695 2.37 1993.43 669.53 0.14
Little Eagle Ck 4.099   25-yr 4280.00 854.95 866.75 860.43 866.80 0.000555 2.31 2870.15 700.79 0.13
Little Eagle Ck 4.099   50-yr 5410.00 854.95 867.79 861.08 867.84 0.000470 2.27 3609.06 719.80 0.12
Little Eagle Ck 4.099   500-yr 10290.00 854.95 871.27 864.28 871.32 0.000358 2.37 6498.74 912.35 0.11

Little Eagle Ck 4.206   100-yr 6660.00 854.74 869.13 869.18 0.000667 2.50 4099.08 728.05 0.14
Little Eagle Ck 4.206   10-yr 3030.00 854.74 865.96 866.03 0.001157 2.76 1900.27 656.33 0.17
Little Eagle Ck 4.206   25-yr 4280.00 854.74 867.13 867.19 0.000935 2.61 2686.32 684.86 0.16
Little Eagle Ck 4.206   50-yr 5410.00 854.74 868.11 868.16 0.000785 2.53 3367.61 706.03 0.15
Little Eagle Ck 4.206   500-yr 10290.00 854.74 871.51 871.57 0.000617 2.76 6201.14 1077.83 0.14

Little Eagle Ck 4.305   100-yr 6660.00 855.39 869.50 865.08 869.57 0.000779 2.96 3641.39 645.02 0.15
Little Eagle Ck 4.305   10-yr 3030.00 855.39 866.55 861.74 866.63 0.001108 2.92 1781.32 612.56 0.17
Little Eagle Ck 4.305   25-yr 4280.00 855.39 867.63 862.92 867.71 0.001012 3.01 2455.55 627.70 0.17
Little Eagle Ck 4.305   50-yr 5410.00 855.39 868.54 864.94 868.61 0.000886 2.99 3027.15 634.62 0.16
Little Eagle Ck 4.305   500-yr 10290.00 855.39 871.84 866.21 871.91 0.000650 3.05 5187.51 702.64 0.14

Little Eagle Ck 4.397   100-yr 6660.00 856.20 869.90 869.98 0.000957 3.04 3609.56 763.54 0.16
Little Eagle Ck 4.397   10-yr 3030.00 856.20 867.12 867.20 0.001316 2.92 1750.51 601.95 0.18
Little Eagle Ck 4.397   25-yr 4280.00 856.20 868.15 868.23 0.001175 2.99 2389.56 641.84 0.18
Little Eagle Ck 4.397   50-yr 5410.00 856.20 869.00 869.08 0.001077 3.04 2952.94 691.39 0.17
Little Eagle Ck 4.397   500-yr 10290.00 856.20 872.17 872.24 0.000738 3.03 5509.29 886.46 0.15

Little Eagle Ck 4.492   100-yr 6140.00 857.52 870.32 866.18 870.38 0.000969 2.98 3732.02 939.97 0.17
Little Eagle Ck 4.492   10-yr 2800.00 857.52 867.76 864.11 867.85 0.001609 3.14 1606.93 719.68 0.20
Little Eagle Ck 4.492   25-yr 3950.00 857.52 868.69 865.30 868.77 0.001343 3.11 2327.85 802.16 0.19
Little Eagle Ck 4.492   50-yr 5000.00 857.52 869.47 866.12 869.55 0.001138 3.04 2974.72 848.82 0.18
Little Eagle Ck 4.492   500-yr 9480.00 857.52 872.47 867.20 872.53 0.000647 2.78 5934.53 1107.57 0.14

Little Eagle Ck 4.596   100-yr 6140.00 858.17 870.83 864.97 870.89 0.000828 2.70 3647.31 869.90 0.15
Little Eagle Ck 4.596   10-yr 2800.00 858.17 868.47 862.34 868.53 0.000931 2.38 1817.75 698.07 0.16
Little Eagle Ck 4.596   25-yr 3950.00 858.17 869.33 863.42 869.40 0.000930 2.56 2443.13 748.09 0.16
Little Eagle Ck 4.596   50-yr 5000.00 858.17 870.05 864.23 870.12 0.000898 2.66 3001.08 801.19 0.16
Little Eagle Ck 4.596   500-yr 9480.00 858.17 872.84 867.99 872.90 0.000656 2.73 5486.60 990.66 0.14

Little Eagle Ck 4.724   100-yr 6140.00 859.56 871.64 869.26 872.06 0.005143 6.21 1722.32 639.81 0.37
Little Eagle Ck 4.724   10-yr 2800.00 859.56 869.45 865.87 869.79 0.004927 5.00 758.67 307.83 0.35
Little Eagle Ck 4.724   25-yr 3950.00 859.56 870.29 867.27 870.68 0.005282 5.61 1041.76 384.80 0.37
Little Eagle Ck 4.724   50-yr 5000.00 859.56 870.95 868.52 871.37 0.005362 5.99 1334.80 483.73 0.37
Little Eagle Ck 4.724   500-yr 9480.00 859.56 873.46 870.96 873.76 0.003511 5.83 3060.25 787.41 0.32

Little Eagle Ck 4.892   100-yr 6140.00 862.28 873.29 870.21 873.34 0.000726 2.35 3658.63 797.10 0.14
Little Eagle Ck 4.892   10-yr 2800.00 862.28 871.17 867.47 871.21 0.000819 2.09 2067.57 709.41 0.14
Little Eagle Ck 4.892   25-yr 3950.00 862.28 872.01 868.49 872.05 0.000770 2.18 2675.38 773.95 0.14
Little Eagle Ck 4.892   50-yr 5000.00 862.28 872.66 869.34 872.70 0.000744 2.26 3170.17 787.53 0.14
Little Eagle Ck 4.892   500-yr 9480.00 862.28 874.78 870.45 874.84 0.000726 2.61 4895.59 834.78 0.14

Little Eagle Ck 4.898    156th Street    Bridge

Little Eagle Ck 4.910   100-yr 6140.00 862.28 873.52 870.43 873.58 0.000884 2.75 3546.88 855.19 0.16
Little Eagle Ck 4.910   10-yr 2800.00 862.28 871.51 867.71 871.57 0.000999 2.48 1929.50 758.95 0.16
Little Eagle Ck 4.910   25-yr 3950.00 862.28 872.27 868.54 872.33 0.000990 2.64 2524.56 802.74 0.16
Little Eagle Ck 4.910   50-yr 5000.00 862.28 872.89 869.16 872.95 0.000943 2.71 3028.88 838.95 0.16
Little Eagle Ck 4.910   500-yr 9480.00 862.28 874.99 871.09 875.06 0.000857 2.98 4856.98 912.13 0.16



HEC-RAS  Plan: RR removal   River: Little Eagle Ck   Reach: Little Eagle Ck (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
Little Eagle Ck 4.961   100-yr 6140.00 862.07 873.94 870.79 874.00 0.000944 2.41 3362.03 743.03 0.16
Little Eagle Ck 4.961   10-yr 2800.00 862.07 871.93 867.55 871.98 0.000978 2.18 1928.28 684.04 0.15
Little Eagle Ck 4.961   25-yr 3950.00 862.07 872.71 870.03 872.76 0.000971 2.27 2468.37 708.28 0.15
Little Eagle Ck 4.961   50-yr 5000.00 862.07 873.33 870.56 873.38 0.000959 2.35 2910.83 726.22 0.16
Little Eagle Ck 4.961   500-yr 9480.00 862.07 875.42 871.36 875.49 0.000941 2.54 4495.75 781.20 0.16

Little Eagle Ck 5.026   100-yr 6140.00 861.97 874.23 871.16 874.27 0.000670 2.22 3944.80 868.48 0.13
Little Eagle Ck 5.026   10-yr 2800.00 861.97 872.24 869.86 872.28 0.000773 2.13 2252.64 843.12 0.14
Little Eagle Ck 5.026   25-yr 3950.00 861.97 873.01 870.74 873.05 0.000723 2.17 2903.53 853.54 0.13
Little Eagle Ck 5.026   50-yr 5000.00 861.97 873.62 870.96 873.66 0.000693 2.20 3424.87 859.58 0.13
Little Eagle Ck 5.026   500-yr 9480.00 861.97 875.71 871.64 875.77 0.000662 2.40 5263.59 910.63 0.13

Little Eagle Ck 5.096   100-yr 6140.00 861.29 874.42 871.66 874.52 0.001290 3.33 3021.24 800.65 0.19
Little Eagle Ck 5.096   10-yr 2800.00 861.29 872.48 867.37 872.57 0.001265 2.84 1691.57 736.41 0.18
Little Eagle Ck 5.096   25-yr 3950.00 861.29 873.23 868.49 873.31 0.001296 3.06 2200.75 767.12 0.19
Little Eagle Ck 5.096   50-yr 5000.00 861.29 873.82 869.52 873.92 0.001300 3.21 2610.67 785.58 0.19
Little Eagle Ck 5.096   500-yr 9480.00 861.29 875.89 872.44 875.99 0.001201 3.53 4401.07 819.74 0.19

Little Eagle Ck 5.135   100-yr 6020.00 861.85 874.67 870.93 874.78 0.001646 3.69 2698.75 756.74 0.21
Little Eagle Ck 5.135   10-yr 2750.00 861.85 872.73 869.12 872.80 0.001361 2.88 1663.52 710.13 0.18
Little Eagle Ck 5.135   25-yr 3870.00 861.85 873.48 869.79 873.56 0.001502 3.22 2060.32 733.76 0.20
Little Eagle Ck 5.135   50-yr 4890.00 861.85 874.08 870.39 874.17 0.001584 3.46 2379.09 745.28 0.20
Little Eagle Ck 5.135   500-yr 9280.00 861.85 876.13 872.11 876.21 0.001309 3.62 4359.92 781.58 0.19

Little Eagle Ck 5.203   100-yr 6020.00 862.31 875.30 872.06 875.45 0.002233 4.11 2327.39 1160.64 0.25
Little Eagle Ck 5.203   10-yr 2750.00 862.31 873.25 870.55 873.35 0.001824 3.10 1440.24 970.42 0.21
Little Eagle Ck 5.203   25-yr 3870.00 862.31 874.05 871.33 874.17 0.001998 3.50 1783.19 1114.64 0.23
Little Eagle Ck 5.203   50-yr 4890.00 862.31 874.68 871.70 874.81 0.002120 3.81 2055.48 1135.98 0.24
Little Eagle Ck 5.203   500-yr 9280.00 862.31 876.55 872.94 876.60 0.000895 2.85 6051.04 1210.23 0.16

Little Eagle Ck 5.208    Private Road 1  Bridge

Little Eagle Ck 5.214   100-yr 6020.00 862.31 875.55 871.90 875.68 0.002093 4.15 2414.34 1182.94 0.23
Little Eagle Ck 5.214   10-yr 2750.00 862.31 873.50 870.53 873.57 0.001519 3.03 1599.37 1056.37 0.19
Little Eagle Ck 5.214   25-yr 3870.00 862.31 874.30 870.92 874.39 0.001761 3.48 1913.44 1124.41 0.21
Little Eagle Ck 5.214   50-yr 4890.00 862.31 874.93 871.55 875.03 0.001933 3.82 2163.97 1156.91 0.22
Little Eagle Ck 5.214   500-yr 9280.00 862.31 876.63 872.67 876.67 0.000779 2.71 6467.91 1209.32 0.14

Little Eagle Ck 5.239   100-yr 6020.00 863.51 875.81 872.22 876.01 0.002114 4.46 2150.83 1112.81 0.25
Little Eagle Ck 5.239   10-yr 2750.00 863.51 873.69 869.01 873.80 0.001454 3.16 1368.50 976.35 0.20
Little Eagle Ck 5.239   25-yr 3870.00 863.51 874.51 870.68 874.66 0.001736 3.69 1664.61 1020.55 0.22
Little Eagle Ck 5.239   50-yr 4890.00 863.51 875.17 871.74 875.34 0.001934 4.08 1905.45 1056.21 0.24
Little Eagle Ck 5.239   500-yr 9280.00 863.51 876.73 873.26 876.80 0.001038 3.32 5563.18 1173.08 0.18

Little Eagle Ck 5.321   100-yr 6020.00 864.13 876.58 872.85 876.63 0.001082 2.69 3413.75 1069.56 0.17
Little Eagle Ck 5.321   10-yr 2750.00 864.13 874.32 871.88 874.36 0.001211 2.28 1987.90 804.38 0.17
Little Eagle Ck 5.321   25-yr 3870.00 864.13 875.20 872.31 875.25 0.001126 2.41 2540.03 957.49 0.17
Little Eagle Ck 5.321   50-yr 4890.00 864.13 875.89 872.44 875.94 0.001095 2.55 2977.55 1015.40 0.17
Little Eagle Ck 5.321   500-yr 9280.00 864.13 877.22 873.42 877.28 0.001272 3.07 5101.67 1112.36 0.18

Little Eagle Ck 5.415   100-yr 4740.00 864.43 877.09 873.67 877.15 0.001141 2.80 2688.91 972.50 0.17
Little Eagle Ck 5.415   10-yr 2180.00 864.43 874.87 872.51 874.92 0.001199 2.48 1534.63 563.23 0.17
Little Eagle Ck 5.415   25-yr 3070.00 864.43 875.73 873.15 875.78 0.001183 2.63 1967.74 761.73 0.17
Little Eagle Ck 5.415   50-yr 3870.00 864.43 876.41 873.43 876.47 0.001170 2.73 2325.31 895.39 0.17
Little Eagle Ck 5.415   500-yr 7280.00 864.43 877.85 874.25 877.93 0.001548 3.38 4089.18 1032.35 0.20

Little Eagle Ck 5.497   100-yr 4740.00 864.89 877.49 877.53 0.000732 2.21 3625.98 986.65 0.14
Little Eagle Ck 5.497   10-yr 2180.00 864.89 875.36 875.40 0.001039 2.14 1778.89 765.92 0.16
Little Eagle Ck 5.497   25-yr 3070.00 864.89 876.18 876.21 0.000892 2.17 2431.24 842.18 0.15
Little Eagle Ck 5.497   50-yr 3870.00 864.89 876.84 876.87 0.000795 2.18 3006.50 902.26 0.14
Little Eagle Ck 5.497   500-yr 7280.00 864.89 878.38 878.43 0.000950 2.70 4554.37 1097.82 0.16

Little Eagle Ck 5.561   100-yr 4740.00 865.38 877.78 875.09 877.85 0.001441 3.04 2622.12 908.97 0.19
Little Eagle Ck 5.561   10-yr 2180.00 865.38 875.74 870.86 875.83 0.001709 3.02 1162.50 511.44 0.20
Little Eagle Ck 5.561   25-yr 3070.00 865.38 876.52 872.11 876.61 0.001770 3.18 1604.02 672.95 0.20
Little Eagle Ck 5.561   50-yr 3870.00 865.38 877.15 873.07 877.24 0.001706 3.22 2073.16 830.23 0.20
Little Eagle Ck 5.561   500-yr 7280.00 865.38 878.72 875.81 878.81 0.001590 3.31 3540.64 1017.34 0.20

Little Eagle Ck 5.688   100-yr 4740.00 867.52 878.52 878.56 0.001108 2.56 3737.93 1062.49 0.17
Little Eagle Ck 5.688   10-yr 2180.00 867.52 876.72 876.76 0.001444 2.42 1942.72 906.60 0.18
Little Eagle Ck 5.688   25-yr 3070.00 867.52 877.43 877.47 0.001266 2.46 2619.51 973.67 0.17
Little Eagle Ck 5.688   50-yr 3870.00 867.52 878.00 878.04 0.001174 2.51 3189.65 1041.56 0.17
Little Eagle Ck 5.688   500-yr 7280.00 867.52 879.53 879.57 0.001209 2.92 4819.96 1085.08 0.18

Little Eagle Ck 5.787   100-yr 4740.00 868.33 879.05 876.80 879.09 0.001001 2.25 3435.89 1125.19 0.16
Little Eagle Ck 5.787   10-yr 2180.00 868.33 877.42 874.17 877.47 0.001346 2.26 1711.48 981.49 0.18
Little Eagle Ck 5.787   25-yr 3070.00 868.33 878.05 875.41 878.10 0.001191 2.26 2348.51 1039.50 0.17
Little Eagle Ck 5.787   50-yr 3870.00 868.33 878.57 876.49 878.61 0.001076 2.25 2898.79 1099.68 0.16
Little Eagle Ck 5.787   500-yr 7280.00 868.33 880.08 877.22 880.12 0.001003 2.39 4624.25 1182.74 0.16

Little Eagle Ck 5.945   100-yr 4740.00 870.78 880.27 878.51 880.37 0.002907 3.70 2116.80 665.73 0.26
Little Eagle Ck 5.945   10-yr 2180.00 870.78 878.93 878.03 879.01 0.002902 3.14 1250.09 629.11 0.25
Little Eagle Ck 5.945   25-yr 3070.00 870.78 879.44 878.44 879.52 0.002945 3.38 1573.62 642.04 0.26
Little Eagle Ck 5.945   50-yr 3870.00 870.78 879.86 878.44 879.95 0.002932 3.55 1844.25 655.27 0.26
Little Eagle Ck 5.945   500-yr 7280.00 870.78 881.30 878.97 881.42 0.003033 4.20 2818.57 725.60 0.28

Little Eagle Ck 6.062   100-yr 4630.00 871.61 881.77 880.15 881.91 0.003486 4.24 1732.23 830.82 0.29
Little Eagle Ck 6.062   10-yr 2130.00 871.61 880.45 879.11 880.56 0.003197 3.50 999.56 717.54 0.27
Little Eagle Ck 6.062   25-yr 3000.00 871.61 880.97 879.50 881.10 0.003369 3.82 1278.28 770.59 0.28



HEC-RAS  Plan: RR removal   River: Little Eagle Ck   Reach: Little Eagle Ck (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
Little Eagle Ck 6.062   50-yr 3780.00 871.61 881.37 879.75 881.51 0.003450 4.04 1504.12 804.57 0.29
Little Eagle Ck 6.062   500-yr 7120.00 871.61 882.65 880.73 882.76 0.002634 4.00 3057.59 942.40 0.26

Little Eagle Ck 6.199   100-yr 4630.00 874.78 883.59 880.75 883.68 0.001801 3.14 2069.01 550.86 0.21
Little Eagle Ck 6.199   10-yr 2130.00 874.78 882.01 880.00 882.06 0.001431 2.34 1250.03 464.48 0.18
Little Eagle Ck 6.199   25-yr 3000.00 874.78 882.67 880.31 882.73 0.001597 2.68 1582.63 499.18 0.20
Little Eagle Ck 6.199   50-yr 3780.00 874.78 883.15 880.51 883.23 0.001707 2.92 1830.71 530.94 0.21
Little Eagle Ck 6.199   500-yr 7120.00 874.78 884.45 881.33 884.58 0.002397 3.92 2571.29 627.44 0.25

Little Eagle Ck 6.314   100-yr 4630.00 875.46 884.56 882.17 884.62 0.001627 2.85 2601.85 782.30 0.20
Little Eagle Ck 6.314   10-yr 2130.00 875.46 883.10 881.21 883.19 0.003023 3.25 931.04 609.23 0.26
Little Eagle Ck 6.314   25-yr 3000.00 875.46 883.59 881.60 883.64 0.001725 2.62 1884.35 717.51 0.20
Little Eagle Ck 6.314   50-yr 3780.00 875.46 884.08 881.89 884.14 0.001613 2.69 2242.54 733.35 0.20
Little Eagle Ck 6.314   500-yr 7120.00 875.46 885.60 882.98 885.67 0.001691 3.21 3445.78 838.68 0.21

Little Eagle Ck 6.442   100-yr 4630.00 875.10 885.16 883.34 885.18 0.000612 2.02 4372.28 1354.87 0.13
Little Eagle Ck 6.442   10-yr 2130.00 875.10 883.81 881.61 884.11 0.004539 4.84 543.97 1135.97 0.34
Little Eagle Ck 6.442   25-yr 3000.00 875.10 884.21 882.34 884.23 0.000623 1.87 3141.83 1207.68 0.13
Little Eagle Ck 6.442   50-yr 3780.00 875.10 884.69 882.85 884.71 0.000633 1.97 3750.39 1305.20 0.13
Little Eagle Ck 6.442   500-yr 7120.00 875.10 886.21 884.01 886.24 0.000603 2.18 5841.22 1415.41 0.13

Little Eagle Ck 6.455    166th Street    Bridge

Little Eagle Ck 6.472   100-yr 4630.00 875.10 885.72 883.73 885.75 0.000840 2.35 3713.08 1263.96 0.15
Little Eagle Ck 6.472   10-yr 2130.00 875.10 884.85 881.88 885.00 0.002333 3.62 789.47 1119.59 0.24
Little Eagle Ck 6.472   25-yr 3000.00 875.10 885.30 882.86 885.32 0.000540 1.81 3196.05 1231.47 0.12
Little Eagle Ck 6.472   50-yr 3780.00 875.10 885.50 883.32 885.52 0.000707 2.11 3434.86 1249.67 0.14
Little Eagle Ck 6.472   500-yr 7120.00 875.10 886.42 884.71 886.46 0.001064 2.80 4631.88 1342.85 0.17

Little Eagle Ck 6.570   100-yr 4630.00 876.00 886.34 886.44 0.002101 3.50 2267.00 544.21 0.23
Little Eagle Ck 6.570   10-yr 2130.00 876.00 885.63 885.66 0.000762 1.96 1883.45 530.96 0.14
Little Eagle Ck 6.570   25-yr 3000.00 876.00 885.71 885.77 0.001412 2.69 1927.77 531.98 0.19
Little Eagle Ck 6.570   50-yr 3780.00 876.00 886.02 886.10 0.001768 3.11 2093.59 538.93 0.21
Little Eagle Ck 6.570   500-yr 7120.00 876.00 887.22 887.36 0.002808 4.37 2750.86 558.83 0.27

Little Eagle Ck 6.654   100-yr 4630.00 877.34 887.23 887.32 0.001892 3.26 2233.20 532.93 0.22
Little Eagle Ck 6.654   10-yr 2130.00 877.34 886.02 886.05 0.001061 2.15 1606.07 497.41 0.16
Little Eagle Ck 6.654   25-yr 3000.00 877.34 886.36 886.42 0.001550 2.70 1779.73 506.30 0.19
Little Eagle Ck 6.654   50-yr 3780.00 877.34 886.80 886.87 0.001745 3.00 2005.70 523.72 0.21
Little Eagle Ck 6.654   500-yr 7120.00 877.34 888.34 888.46 0.002215 3.90 2841.48 569.76 0.24

Little Eagle Ck 6.711   100-yr 4630.00 878.54 887.81 887.88 0.001745 3.03 2383.40 555.75 0.21
Little Eagle Ck 6.711   10-yr 2130.00 878.54 886.38 886.41 0.001253 2.18 1608.44 529.81 0.17
Little Eagle Ck 6.711   25-yr 3000.00 878.54 886.85 886.91 0.001573 2.59 1864.14 536.53 0.19
Little Eagle Ck 6.711   50-yr 3780.00 878.54 887.34 887.40 0.001659 2.82 2125.63 543.46 0.20
Little Eagle Ck 6.711   500-yr 7120.00 878.54 889.00 889.10 0.001908 3.55 3060.72 581.40 0.22

Little Eagle Ck 6.807   100-yr 3640.00 878.49 888.52 885.61 888.57 0.001040 2.57 2293.53 590.59 0.17
Little Eagle Ck 6.807   10-yr 1690.00 878.49 886.91 884.38 886.95 0.000872 2.00 1411.34 514.35 0.15
Little Eagle Ck 6.807   25-yr 2370.00 878.49 887.50 885.14 887.54 0.000973 2.26 1719.52 533.54 0.16
Little Eagle Ck 6.807   50-yr 2980.00 878.49 888.02 885.50 888.07 0.001017 2.43 2005.86 567.71 0.16
Little Eagle Ck 6.807   500-yr 5570.00 878.49 889.78 886.07 889.84 0.001087 2.92 3081.68 664.96 0.17

Little Eagle Ck 6.812    Private Road 2  Bridge

Little Eagle Ck 6.822   100-yr 3640.00 878.49 888.81 885.78 888.85 0.000905 2.58 2490.69 618.75 0.16
Little Eagle Ck 6.822   10-yr 1690.00 878.49 887.27 883.99 887.29 0.000568 1.78 1632.42 493.54 0.12
Little Eagle Ck 6.822   25-yr 2370.00 878.49 887.83 884.69 887.87 0.000730 2.13 1921.50 530.03 0.14
Little Eagle Ck 6.822   50-yr 2980.00 878.49 888.33 885.24 888.37 0.000856 2.41 2199.53 596.02 0.15
Little Eagle Ck 6.822   500-yr 5570.00 878.49 890.02 886.00 890.08 0.001004 2.98 3300.09 700.24 0.17

Little Eagle Ck 6.869   100-yr 3640.00 877.68 889.05 889.12 0.001119 2.79 2067.53 478.24 0.17
Little Eagle Ck 6.869   10-yr 1690.00 877.68 887.43 887.46 0.000757 1.98 1356.69 415.54 0.14
Little Eagle Ck 6.869   25-yr 2370.00 877.68 888.04 888.08 0.000912 2.31 1612.87 425.90 0.15
Little Eagle Ck 6.869   50-yr 2980.00 877.68 888.56 888.61 0.000992 2.52 1836.78 435.16 0.16
Little Eagle Ck 6.869   500-yr 5570.00 877.68 890.30 890.40 0.001365 3.40 2741.76 596.11 0.20

Little Eagle Ck 6.963   100-yr 3640.00 878.01 889.56 886.39 889.63 0.001280 3.10 2138.01 604.76 0.19
Little Eagle Ck 6.963   10-yr 1690.00 878.01 887.84 884.21 887.92 0.001363 2.76 1137.86 555.80 0.19
Little Eagle Ck 6.963   25-yr 2370.00 878.01 888.50 885.48 888.57 0.001365 2.93 1509.83 577.92 0.19
Little Eagle Ck 6.963   50-yr 2980.00 878.01 889.03 886.16 889.11 0.001319 3.02 1823.40 591.05 0.19
Little Eagle Ck 6.963   500-yr 5570.00 878.01 890.86 887.58 890.94 0.001215 3.32 2943.67 633.26 0.19

Little Eagle Ck 7.061   100-yr 3640.00 875.96 890.29 890.50 0.002026 4.31 1488.62 521.57 0.24
Little Eagle Ck 7.061   10-yr 1690.00 875.96 888.50 888.64 0.001356 3.10 725.79 339.29 0.19
Little Eagle Ck 7.061   25-yr 2370.00 875.96 889.21 889.39 0.001705 3.67 998.12 412.74 0.22
Little Eagle Ck 7.061   50-yr 2980.00 875.96 889.76 889.95 0.001873 4.00 1229.91 442.61 0.23
Little Eagle Ck 7.061   500-yr 5570.00 875.96 891.57 891.79 0.002082 4.73 2183.99 570.31 0.25

Little Eagle Ck 7.064    Private Road 3  Bridge

Little Eagle Ck 7.069   100-yr 3640.00 875.96 890.61 885.63 890.75 0.001679 3.73 1613.92 472.74 0.21
Little Eagle Ck 7.069   10-yr 1690.00 875.96 888.94 882.80 889.04 0.001192 2.76 883.93 361.31 0.17
Little Eagle Ck 7.069   25-yr 2370.00 875.96 889.59 884.10 889.71 0.001489 3.26 1149.29 436.52 0.20
Little Eagle Ck 7.069   50-yr 2980.00 875.96 890.08 884.93 890.22 0.001631 3.54 1370.55 457.12 0.21
Little Eagle Ck 7.069   500-yr 5570.00 875.96 891.84 888.06 892.02 0.001895 4.30 2259.41 593.95 0.23

Little Eagle Ck 7.133   100-yr 3640.00 878.35 891.07 891.13 0.001011 2.87 2299.59 516.19 0.16
Little Eagle Ck 7.133   10-yr 1690.00 878.35 889.30 889.34 0.000792 2.22 1432.30 467.87 0.14



HEC-RAS  Plan: RR removal   River: Little Eagle Ck   Reach: Little Eagle Ck (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
Little Eagle Ck 7.133   25-yr 2370.00 878.35 890.01 890.06 0.000878 2.47 1770.83 484.82 0.15
Little Eagle Ck 7.133   50-yr 2980.00 878.35 890.54 890.59 0.000951 2.68 2029.06 497.19 0.16
Little Eagle Ck 7.133   500-yr 5570.00 878.35 892.35 892.43 0.001154 3.34 2985.90 558.12 0.18

Little Eagle Ck 7.229   100-yr 3640.00 880.39 891.55 888.61 891.61 0.001282 2.98 2328.38 879.29 0.18
Little Eagle Ck 7.229   10-yr 1690.00 880.39 889.75 887.23 889.82 0.001495 2.72 1225.13 568.04 0.19
Little Eagle Ck 7.229   25-yr 2370.00 880.39 890.47 887.85 890.53 0.001392 2.82 1651.16 632.65 0.19
Little Eagle Ck 7.229   50-yr 2980.00 880.39 891.01 888.20 891.07 0.001343 2.91 1984.62 755.02 0.19
Little Eagle Ck 7.229   500-yr 5570.00 880.39 892.85 889.11 892.90 0.001124 3.08 3718.72 1061.94 0.18

Little Eagle Ck 7.327   100-yr 3640.00 881.15 892.21 889.21 892.28 0.001288 3.06 2506.37 860.88 0.19
Little Eagle Ck 7.327   10-yr 1690.00 881.15 890.47 886.73 890.53 0.001287 2.62 1087.02 577.50 0.18
Little Eagle Ck 7.327   25-yr 2370.00 881.15 891.19 888.44 891.26 0.001408 2.94 1682.43 769.01 0.19
Little Eagle Ck 7.327   50-yr 2980.00 881.15 891.70 888.85 891.77 0.001334 2.99 2082.31 800.26 0.19
Little Eagle Ck 7.327   500-yr 5570.00 881.15 893.44 889.92 893.50 0.001153 3.17 3603.49 942.49 0.18

Little Eagle Ck 7.448   100-yr 3640.00 882.40 892.80 889.51 892.83 0.000643 2.22 2875.01 764.86 0.13
Little Eagle Ck 7.448   10-yr 1690.00 882.40 891.05 887.50 891.08 0.000630 1.89 1534.81 636.71 0.13
Little Eagle Ck 7.448   25-yr 2370.00 882.40 891.81 888.79 891.84 0.000647 2.05 1923.11 679.95 0.13
Little Eagle Ck 7.448   50-yr 2980.00 882.40 892.29 889.26 892.32 0.000631 2.11 2504.07 711.47 0.13
Little Eagle Ck 7.448   500-yr 5570.00 882.40 894.02 890.03 894.06 0.000731 2.59 3894.66 983.78 0.15

Little Eagle Ck 7.473   100-yr 3640.00 882.41 892.89 889.77 892.91 0.000588 1.69 3205.68 1044.26 0.12
Little Eagle Ck 7.473   10-yr 1690.00 882.41 891.15 887.00 891.19 0.000960 1.90 1272.04 773.13 0.15
Little Eagle Ck 7.473   25-yr 2370.00 882.41 891.90 887.73 891.95 0.000919 2.05 1619.55 816.29 0.15
Little Eagle Ck 7.473   50-yr 2980.00 882.41 892.38 889.17 892.41 0.000727 1.92 2349.13 923.04 0.14
Little Eagle Ck 7.473   500-yr 5570.00 882.41 894.12 890.38 894.15 0.000524 1.81 4543.11 1136.87 0.12

Little Eagle Ck 7.481    Private Road 4  Bridge

Little Eagle Ck 7.485   100-yr 3640.00 882.41 892.95 890.00 892.97 0.000586 1.76 3315.00 1051.94 0.12
Little Eagle Ck 7.485   10-yr 1690.00 882.41 891.24 889.05 891.28 0.001071 2.02 1227.30 782.16 0.16
Little Eagle Ck 7.485   25-yr 2370.00 882.41 891.99 889.41 892.04 0.001073 2.14 1548.21 851.45 0.16
Little Eagle Ck 7.485   50-yr 2980.00 882.41 892.45 889.64 892.47 0.000737 1.87 2425.24 977.01 0.13
Little Eagle Ck 7.485   500-yr 5570.00 882.41 894.18 890.44 894.20 0.000524 1.86 4607.01 1162.23 0.12

Little Eagle Ck 7.523   100-yr 3640.00 882.92 893.04 890.01 893.06 0.000510 1.67 3390.49 1096.10 0.11
Little Eagle Ck 7.523   10-yr 1690.00 882.92 891.41 888.52 891.44 0.000751 1.68 1477.70 778.28 0.13
Little Eagle Ck 7.523   25-yr 2370.00 882.92 892.15 889.55 892.18 0.000711 1.79 1882.04 966.16 0.13
Little Eagle Ck 7.523   50-yr 2980.00 882.92 892.56 889.82 892.58 0.000526 1.61 2925.97 1023.60 0.11
Little Eagle Ck 7.523   500-yr 5570.00 882.92 894.26 890.47 894.28 0.000472 1.79 4616.39 1188.84 0.11

Little Eagle Ck 7.641   100-yr 3170.00 884.35 893.30 893.32 0.000454 1.44 3191.18 1036.42 0.10
Little Eagle Ck 7.641   10-yr 1480.00 884.35 891.77 891.78 0.000514 1.28 1740.72 811.73 0.11
Little Eagle Ck 7.641   25-yr 2070.00 884.35 892.48 892.49 0.000453 1.30 2367.14 963.03 0.10
Little Eagle Ck 7.641   50-yr 2600.00 884.35 892.83 892.85 0.000486 1.41 2711.56 989.24 0.11
Little Eagle Ck 7.641   500-yr 4850.00 884.35 894.49 894.51 0.000382 1.49 4453.28 1088.51 0.10

Little Eagle Ck 7.664   100-yr 3170.00 884.35 893.37 893.41 0.001205 2.61 2302.57 857.75 0.18
Little Eagle Ck 7.664   10-yr 1480.00 884.35 891.84 891.88 0.001283 2.28 1157.73 589.53 0.17
Little Eagle Ck 7.664   25-yr 2070.00 884.35 892.54 892.59 0.001249 2.44 1633.68 755.23 0.17
Little Eagle Ck 7.664   50-yr 2600.00 884.35 892.90 892.95 0.001330 2.61 1912.62 812.99 0.18
Little Eagle Ck 7.664   500-yr 4850.00 884.35 894.54 894.59 0.000971 2.60 3355.63 932.70 0.16

Little Eagle Ck 7.724   100-yr 3170.00 885.93 893.83 891.63 893.92 0.001946 3.00 1406.57 597.09 0.22
Little Eagle Ck 7.724   10-yr 1480.00 885.93 892.34 891.03 892.40 0.002054 2.53 851.29 540.61 0.21
Little Eagle Ck 7.724   25-yr 2070.00 885.93 893.01 891.31 893.07 0.001814 2.62 1099.31 564.60 0.21
Little Eagle Ck 7.724   50-yr 2600.00 885.93 893.39 891.47 893.47 0.001938 2.84 1243.55 575.09 0.22
Little Eagle Ck 7.724   500-yr 4850.00 885.93 894.93 892.07 895.05 0.001975 3.39 1825.86 678.77 0.23

Little Eagle Ck 7.828   100-yr 3170.00 886.85 895.16 892.24 895.42 0.003498 4.44 813.68 1246.70 0.30
Little Eagle Ck 7.828   10-yr 1480.00 886.85 893.53 890.05 893.66 0.002372 3.05 554.25 606.21 0.24
Little Eagle Ck 7.828   25-yr 2070.00 886.85 894.19 890.76 894.37 0.002806 3.59 659.83 1002.77 0.26
Little Eagle Ck 7.828   50-yr 2600.00 886.85 894.68 891.62 894.90 0.003173 4.03 737.59 1153.44 0.28
Little Eagle Ck 7.828   500-yr 4850.00 886.85 896.35 893.29 896.75 0.004268 5.47 1003.05 1457.43 0.34

Little Eagle Ck 7.847    SR 32           Bridge

Little Eagle Ck 7.863   100-yr 3170.00 886.85 896.26 892.84 896.41 0.001939 3.56 1122.24 994.81 0.23
Little Eagle Ck 7.863   10-yr 1480.00 886.85 894.19 890.80 894.28 0.001716 2.71 697.52 631.95 0.20
Little Eagle Ck 7.863   25-yr 2070.00 886.85 895.01 892.00 895.12 0.001805 3.05 863.71 672.89 0.21
Little Eagle Ck 7.863   50-yr 2600.00 886.85 895.64 892.50 895.77 0.001883 3.32 992.91 717.71 0.22
Little Eagle Ck 7.863   500-yr 4850.00 886.85 897.92 893.63 897.95 0.000468 2.00 4891.39 1567.37 0.12

Little Eagle Ck 7.919   100-yr 3170.00 888.24 896.88 896.96 0.001496 2.94 1756.14 436.83 0.20
Little Eagle Ck 7.919   10-yr 1480.00 888.24 894.77 894.82 0.001817 2.54 923.72 341.37 0.20
Little Eagle Ck 7.919   25-yr 2070.00 888.24 895.59 895.66 0.001594 2.64 1216.53 382.86 0.20
Little Eagle Ck 7.919   50-yr 2600.00 888.24 896.25 896.32 0.001633 2.88 1485.27 424.29 0.20
Little Eagle Ck 7.919   500-yr 4850.00 888.24 898.13 898.22 0.001561 3.36 2315.96 460.60 0.21

Little Eagle Ck 8.006   100-yr 3170.00 888.55 897.52 897.57 0.001221 2.59 1874.80 465.45 0.18
Little Eagle Ck 8.006   10-yr 1480.00 888.55 895.51 895.55 0.001399 2.19 1032.98 383.62 0.18
Little Eagle Ck 8.006   25-yr 2070.00 888.55 896.27 896.32 0.001320 2.35 1332.89 404.26 0.18
Little Eagle Ck 8.006   50-yr 2600.00 888.55 896.93 896.98 0.001261 2.48 1609.19 443.15 0.18
Little Eagle Ck 8.006   500-yr 4850.00 888.55 898.80 898.87 0.001285 2.99 2501.68 519.23 0.19

Little Eagle Ck 8.108   100-yr 3170.00 889.20 898.29 895.14 898.38 0.001755 3.24 1522.14 321.68 0.21
Little Eagle Ck 8.108   10-yr 1480.00 889.20 896.33 893.66 896.40 0.001698 2.57 913.39 302.56 0.20
Little Eagle Ck 8.108   25-yr 2070.00 889.20 897.08 894.29 897.15 0.001742 2.85 1141.32 308.56 0.21



HEC-RAS  Plan: RR removal   River: Little Eagle Ck   Reach: Little Eagle Ck (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
Little Eagle Ck 8.108   50-yr 2600.00 889.20 897.71 894.81 897.79 0.001724 3.04 1337.65 314.65 0.21
Little Eagle Ck 8.108   500-yr 4850.00 889.20 899.62 895.78 899.76 0.001990 3.88 1971.14 421.10 0.24

Little Eagle Ck 8.235   100-yr 2740.00 890.19 899.31 895.70 899.39 0.001283 2.87 1760.86 995.18 0.19
Little Eagle Ck 8.235   10-yr 1290.00 890.19 897.53 893.79 897.66 0.002044 3.02 566.25 649.76 0.22
Little Eagle Ck 8.235   25-yr 1800.00 890.19 898.24 894.55 898.36 0.001836 3.10 999.22 900.98 0.22
Little Eagle Ck 8.235   50-yr 2250.00 890.19 898.78 895.16 898.87 0.001527 2.98 1378.49 948.11 0.20
Little Eagle Ck 8.235   500-yr 4180.00 890.19 900.36 898.03 900.39 0.000489 1.94 3851.80 1096.81 0.12

Little Eagle Ck 8.242    Eagletown Road  Bridge

Little Eagle Ck 8.249   100-yr 2740.00 890.24 899.71 896.36 899.73 0.000424 1.57 2571.72 723.68 0.10
Little Eagle Ck 8.249   10-yr 1290.00 890.24 898.11 894.78 898.12 0.000489 1.42 1470.34 665.98 0.11
Little Eagle Ck 8.249   25-yr 1800.00 890.24 898.78 895.40 898.80 0.000432 1.44 1925.27 687.19 0.10
Little Eagle Ck 8.249   50-yr 2250.00 890.24 899.23 895.89 899.25 0.000428 1.50 2237.29 696.78 0.10
Little Eagle Ck 8.249   500-yr 4180.00 890.24 900.65 897.26 900.68 0.000475 1.81 3357.72 970.24 0.11

Little Eagle Ck 8.348   100-yr 2740.00 890.11 900.02 897.25 900.07 0.000961 2.34 1734.37 446.18 0.16
Little Eagle Ck 8.348   10-yr 1290.00 890.11 898.43 894.95 898.47 0.000821 1.84 1073.94 403.82 0.14
Little Eagle Ck 8.348   25-yr 1800.00 890.11 899.09 895.61 899.12 0.000849 2.00 1339.54 411.08 0.14
Little Eagle Ck 8.348   50-yr 2250.00 890.11 899.54 896.88 899.59 0.000899 2.16 1528.02 417.53 0.15
Little Eagle Ck 8.348   500-yr 4180.00 890.11 901.01 897.64 901.08 0.001142 2.79 2185.81 468.78 0.17

Little Eagle Ck 8.401   100-yr 2740.00 890.75 900.19 900.25 0.001384 2.66 1553.03 479.67 0.18
Little Eagle Ck 8.401   10-yr 1290.00 890.75 898.61 898.66 0.001393 2.21 889.42 386.54 0.18
Little Eagle Ck 8.401   25-yr 1800.00 890.75 899.25 899.30 0.001316 2.34 1139.98 401.75 0.18
Little Eagle Ck 8.401   50-yr 2250.00 890.75 899.71 899.76 0.001360 2.50 1330.12 433.48 0.18
Little Eagle Ck 8.401   500-yr 4180.00 890.75 901.19 901.27 0.001499 3.05 2065.06 543.68 0.20

Little Eagle Ck 8.403    Private Road 6  Bridge

Little Eagle Ck 8.405   100-yr 2740.00 890.75 900.24 897.76 900.31 0.001475 2.90 1521.97 475.10 0.19
Little Eagle Ck 8.405   10-yr 1290.00 890.75 898.67 896.62 898.72 0.001482 2.46 862.53 385.79 0.18
Little Eagle Ck 8.405   25-yr 1800.00 890.75 899.30 897.32 899.36 0.001433 2.60 1110.81 408.35 0.18
Little Eagle Ck 8.405   50-yr 2250.00 890.75 899.76 897.55 899.82 0.001435 2.72 1300.20 434.74 0.19
Little Eagle Ck 8.405   500-yr 4180.00 890.75 901.25 898.26 901.33 0.001576 3.27 2039.64 552.23 0.20

Little Eagle Ck 8.420   100-yr 2740.00 890.88 900.36 897.93 900.43 0.001667 3.02 1454.41 453.74 0.20
Little Eagle Ck 8.420   10-yr 1290.00 890.88 898.78 895.95 898.85 0.001678 2.55 816.37 365.30 0.20
Little Eagle Ck 8.420   25-yr 1800.00 890.88 899.41 897.21 899.48 0.001690 2.76 1059.84 401.35 0.20
Little Eagle Ck 8.420   50-yr 2250.00 890.88 899.87 897.68 899.94 0.001681 2.89 1245.12 412.24 0.20
Little Eagle Ck 8.420   500-yr 4180.00 890.88 901.37 898.49 901.47 0.001791 3.44 1944.84 509.89 0.22

Little Eagle Ck 8.475   100-yr 2740.00 891.37 900.65 900.71 0.001253 2.64 1668.80 483.34 0.18
Little Eagle Ck 8.475   10-yr 1290.00 891.37 899.09 899.12 0.001026 2.01 996.63 359.41 0.16
Little Eagle Ck 8.475   25-yr 1800.00 891.37 899.71 899.76 0.001159 2.30 1240.85 431.58 0.17
Little Eagle Ck 8.475   50-yr 2250.00 891.37 900.17 900.22 0.001247 2.51 1442.37 457.62 0.18
Little Eagle Ck 8.475   500-yr 4180.00 891.37 901.68 901.76 0.001434 3.11 2205.42 564.65 0.20

Little Eagle Ck 8.480    Private Road 7  Bridge

Little Eagle Ck 8.483   100-yr 2740.00 891.37 900.76 898.15 900.82 0.001860 2.83 1520.62 469.98 0.21
Little Eagle Ck 8.483   10-yr 1290.00 891.37 899.21 897.37 899.26 0.001813 2.26 876.74 374.78 0.20
Little Eagle Ck 8.483   25-yr 1800.00 891.37 899.84 897.63 899.89 0.001775 2.46 1120.42 399.85 0.20
Little Eagle Ck 8.483   50-yr 2250.00 891.37 900.28 897.87 900.34 0.001883 2.69 1305.09 439.54 0.21
Little Eagle Ck 8.483   500-yr 4180.00 891.37 901.79 898.53 901.87 0.001992 3.27 2035.73 532.02 0.22

Little Eagle Ck 8.517   100-yr 2740.00 892.29 900.99 901.08 0.002137 3.01 1305.33 425.41 0.23
Little Eagle Ck 8.517   10-yr 1290.00 892.29 899.47 899.54 0.002102 2.41 732.69 324.01 0.21
Little Eagle Ck 8.517   25-yr 1800.00 892.29 900.08 900.16 0.002148 2.68 942.20 366.35 0.22
Little Eagle Ck 8.517   50-yr 2250.00 892.29 900.53 900.61 0.002179 2.87 1114.46 396.68 0.23
Little Eagle Ck 8.517   500-yr 4180.00 892.29 902.02 902.14 0.002215 3.44 1770.13 483.12 0.24

Little Eagle Ck 8.592   100-yr 2740.00 892.57 901.62 901.70 0.001487 2.79 1425.32 386.29 0.19
Little Eagle Ck 8.592   10-yr 1290.00 892.57 900.08 900.12 0.001330 2.20 872.75 338.35 0.17
Little Eagle Ck 8.592   25-yr 1800.00 892.57 900.70 900.75 0.001380 2.43 1086.01 348.09 0.18
Little Eagle Ck 8.592   50-yr 2250.00 892.57 901.16 901.23 0.001442 2.62 1250.91 368.58 0.19
Little Eagle Ck 8.592   500-yr 4180.00 892.57 902.73 902.83 0.001902 3.51 1974.91 571.41 0.22

Little Eagle Ck 8.698   100-yr 2740.00 893.63 902.41 900.11 902.51 0.002557 3.74 1414.22 452.05 0.25
Little Eagle Ck 8.698   10-yr 1290.00 893.63 900.83 899.20 900.91 0.002370 3.02 800.65 332.46 0.23
Little Eagle Ck 8.698   25-yr 1800.00 893.63 901.47 899.66 901.55 0.002483 3.33 1024.67 370.14 0.24
Little Eagle Ck 8.698   50-yr 2250.00 893.63 901.94 899.90 902.04 0.002536 3.55 1212.93 411.98 0.25
Little Eagle Ck 8.698   500-yr 4180.00 893.63 903.63 900.65 903.74 0.002498 4.12 2024.75 682.22 0.26

Little Eagle Ck 8.795   100-yr 2330.00 894.14 903.37 900.65 903.43 0.001862 2.85 1451.71 531.04 0.21
Little Eagle Ck 8.795   10-yr 1100.00 894.14 901.78 899.91 901.82 0.001891 2.33 824.02 342.71 0.20
Little Eagle Ck 8.795   25-yr 1530.00 894.14 902.41 900.18 902.46 0.001843 2.52 1046.46 360.63 0.20
Little Eagle Ck 8.795   50-yr 1910.00 894.14 902.89 900.39 902.94 0.001819 2.67 1220.86 414.63 0.20
Little Eagle Ck 8.795   500-yr 3540.00 894.14 904.54 901.15 904.61 0.001771 3.14 2196.07 705.03 0.21

Little Eagle Ck 8.858   100-yr 2330.00 894.34 903.88 900.94 903.94 0.001339 2.71 1529.60 518.43 0.18
Little Eagle Ck 8.858   10-yr 1100.00 894.34 902.26 899.86 902.30 0.001157 2.10 895.81 336.17 0.16
Little Eagle Ck 8.858   25-yr 1530.00 894.34 902.91 900.26 902.96 0.001260 2.37 1120.45 358.97 0.17
Little Eagle Ck 8.858   50-yr 1910.00 894.34 903.39 900.71 903.45 0.001306 2.55 1297.73 411.61 0.18
Little Eagle Ck 8.858   500-yr 3540.00 894.34 905.04 901.44 905.10 0.001308 2.98 2301.78 734.49 0.19

Little Eagle Ck 8.919   100-yr 2330.00 894.75 904.35 901.25 904.41 0.001574 2.69 1473.20 618.09 0.20
Little Eagle Ck 8.919   10-yr 1100.00 894.75 902.68 899.21 902.74 0.001620 2.33 751.82 335.95 0.19



HEC-RAS  Plan: RR removal   River: Little Eagle Ck   Reach: Little Eagle Ck (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
Little Eagle Ck 8.919   25-yr 1530.00 894.75 903.36 900.64 903.42 0.001637 2.51 987.39 368.55 0.20
Little Eagle Ck 8.919   50-yr 1910.00 894.75 903.85 900.96 903.92 0.001650 2.64 1174.46 503.66 0.20
Little Eagle Ck 8.919   500-yr 3540.00 894.75 905.48 901.95 905.54 0.001413 2.77 2302.82 855.39 0.19

Little Eagle Ck 9.032   100-yr 2330.00 895.50 904.99 902.42 905.01 0.000721 1.80 1963.31 779.48 0.13
Little Eagle Ck 9.032   10-yr 1100.00 895.50 903.44 901.78 903.46 0.000943 1.67 1035.16 532.70 0.14
Little Eagle Ck 9.032   25-yr 1530.00 895.50 904.05 902.13 904.08 0.000816 1.70 1381.20 580.98 0.14
Little Eagle Ck 9.032   50-yr 1910.00 895.50 904.52 902.29 904.55 0.000751 1.74 1664.55 617.69 0.13
Little Eagle Ck 9.032   500-yr 3540.00 895.50 906.05 902.78 906.08 0.000651 1.91 2868.67 862.14 0.13

Little Eagle Ck 9.092   100-yr 2330.00 896.10 905.23 905.26 0.000938 1.97 1889.29 734.85 0.15
Little Eagle Ck 9.092   10-yr 1100.00 896.10 903.77 903.80 0.001257 1.85 949.30 556.91 0.16
Little Eagle Ck 9.092   25-yr 1530.00 896.10 904.34 904.37 0.001067 1.86 1280.34 602.73 0.15
Little Eagle Ck 9.092   50-yr 1910.00 896.10 904.78 904.81 0.000976 1.89 1568.86 674.04 0.15
Little Eagle Ck 9.092   500-yr 3540.00 896.10 906.27 906.31 0.000821 2.07 2722.65 876.18 0.14

Little Eagle Ck 9.203   100-yr 2330.00 896.92 906.03 904.24 906.14 0.002668 3.39 1008.32 419.87 0.25
Little Eagle Ck 9.203   10-yr 1100.00 896.92 904.78 901.86 904.90 0.002973 3.02 472.29 345.22 0.26
Little Eagle Ck 9.203   25-yr 1530.00 896.92 905.26 902.66 905.40 0.003216 3.37 604.94 380.39 0.27
Little Eagle Ck 9.203   50-yr 1910.00 896.92 905.64 903.24 905.77 0.003087 3.47 774.05 399.01 0.27
Little Eagle Ck 9.203   500-yr 3540.00 896.92 906.97 905.05 907.10 0.002533 3.67 1456.11 524.30 0.25

Little Eagle Ck 9.243   100-yr 2330.00 897.75 906.49 903.03 906.58 0.001697 2.89 1100.84 393.13 0.21
Little Eagle Ck 9.243   10-yr 1100.00 897.75 905.27 901.50 905.40 0.001968 2.90 378.70 289.08 0.22
Little Eagle Ck 9.243   25-yr 1530.00 897.75 905.84 902.13 906.05 0.002739 3.66 418.04 337.06 0.26
Little Eagle Ck 9.243   50-yr 1910.00 897.75 906.17 902.59 906.30 0.002094 3.10 763.35 360.68 0.23
Little Eagle Ck 9.243   500-yr 3540.00 897.75 907.43 904.12 907.55 0.001822 3.30 1494.05 441.17 0.22

Little Eagle Ck 9.248    186th Street    Bridge

Little Eagle Ck 9.254   100-yr 2330.00 897.75 907.53 904.33 907.61 0.001486 2.93 1427.44 435.19 0.19
Little Eagle Ck 9.254   10-yr 1100.00 897.75 905.79 902.34 905.95 0.002732 3.30 374.01 367.06 0.25
Little Eagle Ck 9.254   25-yr 1530.00 897.75 906.51 903.16 906.74 0.003304 3.95 438.00 398.11 0.28
Little Eagle Ck 9.254   50-yr 1910.00 897.75 907.14 903.78 907.23 0.001808 3.12 1024.99 422.29 0.21
Little Eagle Ck 9.254   500-yr 3540.00 897.75 908.37 905.43 908.48 0.001895 3.57 1807.46 475.17 0.22

Little Eagle Ck 9.289   100-yr 1720.00 898.42 907.83 904.49 907.87 0.000896 2.20 1323.26 435.69 0.15
Little Eagle Ck 9.289   10-yr 820.00 898.42 906.24 903.01 906.27 0.000721 1.65 735.79 271.69 0.13
Little Eagle Ck 9.289   25-yr 1140.00 898.42 907.05 903.73 907.08 0.000672 1.76 973.99 366.99 0.13
Little Eagle Ck 9.289   50-yr 1420.00 898.42 907.49 904.13 907.53 0.000820 2.04 1180.07 420.32 0.14
Little Eagle Ck 9.289   500-yr 2600.00 898.42 908.75 904.99 908.81 0.001063 2.62 1791.85 572.24 0.17

Little Eagle Ck 9.412   100-yr 1720.00 899.01 908.45 904.91 908.49 0.000899 2.10 1266.34 360.89 0.15
Little Eagle Ck 9.412   10-yr 820.00 899.01 906.79 903.14 906.82 0.000899 1.78 730.81 297.55 0.14
Little Eagle Ck 9.412   25-yr 1140.00 899.01 907.56 904.36 907.59 0.000821 1.84 972.73 319.82 0.14
Little Eagle Ck 9.412   50-yr 1420.00 899.01 908.06 904.81 908.10 0.000836 1.94 1135.91 334.62 0.14
Little Eagle Ck 9.412   500-yr 2600.00 899.01 909.51 905.64 909.57 0.001149 2.63 1775.44 544.91 0.17

Little Eagle Ck 9.500   100-yr 1720.00 900.16 908.84 908.88 0.001198 2.40 1355.80 552.80 0.17
Little Eagle Ck 9.500   10-yr 820.00 900.16 907.25 907.30 0.001617 2.28 623.06 386.69 0.19
Little Eagle Ck 9.500   25-yr 1140.00 900.16 907.95 907.99 0.001279 2.23 916.91 433.09 0.17
Little Eagle Ck 9.500   50-yr 1420.00 900.16 908.44 908.49 0.001223 2.32 1145.73 509.35 0.17
Little Eagle Ck 9.500   500-yr 2600.00 900.16 909.92 909.97 0.000999 2.44 2006.90 637.00 0.16

Little Eagle Ck 9.637   100-yr 1720.00 902.38 909.41 907.19 909.44 0.000962 1.66 1424.77 654.09 0.14
Little Eagle Ck 9.637   10-yr 820.00 902.38 908.15 906.48 908.17 0.001366 1.69 683.35 442.40 0.16
Little Eagle Ck 9.637   25-yr 1140.00 902.38 908.66 906.64 908.68 0.001221 1.68 949.99 585.84 0.16
Little Eagle Ck 9.637   50-yr 1420.00 902.38 909.06 906.70 909.09 0.001044 1.64 1200.88 633.33 0.15
Little Eagle Ck 9.637   500-yr 2600.00 902.38 910.37 907.52 910.40 0.000791 1.73 2109.61 772.38 0.13

Little Eagle Ck 9.706   100-yr 1720.00 903.61 909.83 909.86 0.001262 1.73 1383.60 713.31 0.16
Little Eagle Ck 9.706   10-yr 820.00 903.61 908.73 908.75 0.001568 1.51 734.69 517.18 0.17
Little Eagle Ck 9.706   25-yr 1140.00 903.61 909.16 909.19 0.001363 1.57 966.88 549.16 0.16
Little Eagle Ck 9.706   50-yr 1420.00 903.61 909.51 909.53 0.001266 1.63 1167.09 618.44 0.16
Little Eagle Ck 9.706   500-yr 2600.00 903.61 910.71 910.73 0.000992 1.78 2063.25 828.49 0.15

Little Eagle Ck 9.799   100-yr 1720.00 904.83 910.46 908.64 910.48 0.001365 1.97 1617.81 938.68 0.17
Little Eagle Ck 9.799   10-yr 820.00 904.83 909.51 908.09 909.53 0.001730 1.87 806.38 755.99 0.18
Little Eagle Ck 9.799   25-yr 1140.00 904.83 909.88 908.29 909.90 0.001710 2.00 1107.02 842.34 0.19
Little Eagle Ck 9.799   50-yr 1420.00 904.83 910.17 908.45 910.19 0.001534 1.99 1354.89 881.94 0.18
Little Eagle Ck 9.799   500-yr 2600.00 904.83 911.20 909.14 911.22 0.001067 1.95 2363.87 1045.90 0.16

Little Eagle Ck 9.875   100-yr 1720.00 904.27 911.09 911.11 0.001499 2.03 1415.11 821.28 0.17
Little Eagle Ck 9.875   10-yr 820.00 904.27 910.24 910.26 0.001586 1.81 768.08 661.65 0.17
Little Eagle Ck 9.875   25-yr 1140.00 904.27 910.59 910.62 0.001527 1.89 1023.35 755.79 0.17
Little Eagle Ck 9.875   50-yr 1420.00 904.27 910.85 910.88 0.001546 1.98 1222.18 800.65 0.17
Little Eagle Ck 9.875   500-yr 2600.00 904.27 911.73 911.76 0.001349 2.11 1964.86 888.06 0.17

Little Eagle Ck 9.979   100-yr 1720.00 906.54 911.47 909.19 911.48 0.000414 0.99 2645.00 1326.39 0.09
Little Eagle Ck 9.979   10-yr 820.00 906.54 910.61 908.81 910.62 0.000383 0.80 1606.45 1111.26 0.08
Little Eagle Ck 9.979   25-yr 1140.00 906.54 910.96 909.01 910.97 0.000381 0.86 2007.21 1188.60 0.08
Little Eagle Ck 9.979   50-yr 1420.00 906.54 911.23 909.10 911.23 0.000400 0.93 2331.99 1250.27 0.09
Little Eagle Ck 9.979   500-yr 2600.00 906.54 912.10 909.40 912.11 0.000421 1.11 3550.63 1504.38 0.09

Little Eagle Ck 9.989    Casey Road      Culvert

Little Eagle Ck 9.998   100-yr 1720.00 906.54 911.51 909.45 911.52 0.000365 0.87 2531.82 1403.60 0.08
Little Eagle Ck 9.998   10-yr 820.00 906.54 910.67 909.15 910.68 0.000355 0.72 1538.27 1131.95 0.08
Little Eagle Ck 9.998   25-yr 1140.00 906.54 911.01 909.31 911.01 0.000363 0.78 1912.49 1259.15 0.08



HEC-RAS  Plan: RR removal   River: Little Eagle Ck   Reach: Little Eagle Ck (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
Little Eagle Ck 9.998   50-yr 1420.00 906.54 911.28 909.39 911.29 0.000351 0.82 2247.34 1333.09 0.08
Little Eagle Ck 9.998   500-yr 2600.00 906.54 912.16 909.72 912.17 0.000345 0.95 3413.01 1568.91 0.08

Little Eagle Ck 10.047  100-yr 1170.00 906.82 911.69 911.73 0.002542 1.80 795.97 550.11 0.21
Little Eagle Ck 10.047  10-yr 570.00 906.82 910.87 910.91 0.003859 1.75 404.29 407.10 0.24
Little Eagle Ck 10.047  25-yr 780.00 906.82 911.20 911.23 0.003124 1.71 544.42 452.29 0.22
Little Eagle Ck 10.047  50-yr 970.00 906.82 911.47 911.50 0.002835 1.78 674.48 530.24 0.21
Little Eagle Ck 10.047  500-yr 1770.00 906.82 912.32 912.36 0.001975 1.86 1188.32 699.80 0.19

Little Eagle Ck 10.115  100-yr 1170.00 907.46 912.59 911.16 912.62 0.001814 1.95 883.85 540.77 0.18
Little Eagle Ck 10.115  10-yr 570.00 907.46 911.89 910.72 911.91 0.001602 1.58 540.45 447.98 0.17
Little Eagle Ck 10.115  25-yr 780.00 907.46 912.17 910.90 912.19 0.001699 1.74 669.03 478.92 0.17
Little Eagle Ck 10.115  50-yr 970.00 907.46 912.40 911.05 912.43 0.001743 1.85 784.40 518.02 0.18
Little Eagle Ck 10.115  500-yr 1770.00 907.46 913.13 911.45 913.17 0.001873 2.18 1199.65 631.24 0.19

Little Eagle Ck 10.192  100-yr 1170.00 907.50 913.20 911.62 913.23 0.001584 1.72 892.18 598.47 0.17
Little Eagle Ck 10.192  10-yr 570.00 907.50 912.44 911.30 912.46 0.001412 1.35 559.34 401.71 0.15
Little Eagle Ck 10.192  25-yr 780.00 907.50 912.75 911.43 912.77 0.001496 1.50 687.00 433.55 0.16
Little Eagle Ck 10.192  50-yr 970.00 907.50 912.99 911.53 913.02 0.001534 1.61 794.77 511.45 0.17
Little Eagle Ck 10.192  500-yr 1770.00 907.50 913.75 911.90 913.79 0.001611 1.93 1268.06 665.24 0.18

Little Eagle Ck 10.301  100-yr 1170.00 909.10 914.14 914.17 0.001880 1.95 946.12 659.04 0.19
Little Eagle Ck 10.301  10-yr 570.00 909.10 913.37 913.40 0.002131 1.81 512.61 491.79 0.19
Little Eagle Ck 10.301  25-yr 780.00 909.10 913.68 913.70 0.001967 1.84 668.35 542.40 0.19
Little Eagle Ck 10.301  50-yr 970.00 909.10 913.92 913.95 0.001915 1.88 807.22 596.84 0.19
Little Eagle Ck 10.301  500-yr 1770.00 909.10 914.66 914.70 0.001753 2.07 1318.96 745.97 0.18

Little Eagle Ck 10.356  100-yr 1170.00 909.28 914.80 913.41 914.83 0.002119 1.83 875.62 577.61 0.19
Little Eagle Ck 10.356  10-yr 570.00 909.28 914.06 913.11 914.09 0.002038 1.51 506.07 426.08 0.18
Little Eagle Ck 10.356  25-yr 780.00 909.28 914.36 913.26 914.39 0.002182 1.66 645.50 500.78 0.19
Little Eagle Ck 10.356  50-yr 970.00 909.28 914.59 913.36 914.62 0.002129 1.74 760.48 532.58 0.19
Little Eagle Ck 10.356  500-yr 1770.00 909.28 915.32 913.70 915.35 0.002203 2.09 1213.78 703.82 0.20

Little Eagle Ck 10.434  100-yr 1170.00 909.30 915.47 914.15 915.50 0.001884 1.97 842.28 488.50 0.18
Little Eagle Ck 10.434  10-yr 570.00 909.30 914.69 913.74 914.71 0.001772 1.62 508.94 388.12 0.17
Little Eagle Ck 10.434  25-yr 780.00 909.30 915.01 913.94 915.04 0.001755 1.73 639.12 421.09 0.17
Little Eagle Ck 10.434  50-yr 970.00 909.30 915.24 914.03 915.27 0.001827 1.85 739.38 448.56 0.18
Little Eagle Ck 10.434  500-yr 1770.00 909.30 916.03 914.29 916.07 0.002060 2.27 1173.47 629.26 0.20

Little Eagle Ck 10.507  100-yr 660.00 909.33 915.96 914.08 915.97 0.000724 1.35 688.53 352.51 0.12
Little Eagle Ck 10.507  10-yr 320.00 909.33 915.13 912.41 915.14 0.000608 1.09 430.73 280.90 0.10
Little Eagle Ck 10.507  25-yr 440.00 909.33 915.46 912.97 915.48 0.000659 1.19 528.21 298.27 0.11
Little Eagle Ck 10.507  50-yr 550.00 909.33 915.71 913.95 915.73 0.000696 1.27 603.76 325.83 0.11
Little Eagle Ck 10.507  500-yr 980.00 909.33 916.56 914.45 916.58 0.000769 1.52 923.34 417.71 0.12

Little Eagle Ck 10.596  100-yr 660.00 909.77 916.38 915.20 916.40 0.001236 1.67 733.44 823.59 0.15
Little Eagle Ck 10.596  10-yr 320.00 909.77 915.60 913.35 915.65 0.002711 2.12 239.10 438.80 0.21
Little Eagle Ck 10.596  25-yr 440.00 909.77 915.89 913.92 915.91 0.001489 1.67 506.38 594.85 0.16
Little Eagle Ck 10.596  50-yr 550.00 909.77 916.14 914.92 916.16 0.001351 1.67 619.29 708.98 0.16
Little Eagle Ck 10.596  500-yr 980.00 909.77 916.97 915.59 916.99 0.001046 1.69 1026.71 948.70 0.14

Little Eagle Ck 10.653  100-yr 660.00 909.79 916.66 915.23 916.68 0.000965 1.50 703.71 491.64 0.13
Little Eagle Ck 10.653  10-yr 320.00 909.79 916.00 913.05 916.01 0.000788 1.25 392.00 351.37 0.12
Little Eagle Ck 10.653  25-yr 440.00 909.79 916.20 913.62 916.21 0.000924 1.40 498.76 381.78 0.13
Little Eagle Ck 10.653  50-yr 550.00 909.79 916.44 914.08 916.46 0.000991 1.50 599.89 457.92 0.13
Little Eagle Ck 10.653  500-yr 980.00 909.79 917.21 915.49 917.23 0.000892 1.51 1029.16 647.19 0.13

Little Eagle Ck 10.744  100-yr 660.00 911.04 917.21 915.28 917.22 0.001590 1.55 779.60 970.87 0.17
Little Eagle Ck 10.744  10-yr 320.00 911.04 916.64 913.97 916.73 0.004089 2.44 131.40 452.17 0.26
Little Eagle Ck 10.744  25-yr 440.00 911.04 916.80 914.50 916.83 0.002021 1.73 389.41 687.43 0.19
Little Eagle Ck 10.744  50-yr 550.00 911.04 917.03 914.90 917.05 0.001784 1.63 551.04 876.19 0.17
Little Eagle Ck 10.744  500-yr 980.00 911.04 917.64 916.14 917.66 0.001005 1.35 1232.24 1070.65 0.13
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   RS = 10.744  ineffective elevation set for 193rd St.
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   RS = 10.653  ineffective elevation set to be consistent with overtopping from
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   RS = 10.596  ineffective elevation set to be consistent with overtopping from
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   RS = 10.507  

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-yr

WS 100-yr

WS 50-yr

WS 25-yr

WS 10-yr

Crit 500-yr

Crit 100-yr

Crit 50-yr

Crit 25-yr

Crit 10-yr

Ground

Ineff

Bank Sta

.
0
7

.
0
7
3

.07

 

0 200 400 600 800 1000 1200 1400
908

910

912

914

916

918

920

922

Little Eagle Creek Alternatives       Plan: remove RR    2/19/2015 

   RS = 10.434  

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-yr

WS 100-yr

WS 50-yr

WS 25-yr

WS 10-yr

Crit 500-yr

Crit 100-yr

Crit 50-yr

Crit 25-yr

Crit 10-yr

Ground

Ineff

Bank Sta

.07 .
0
7
3

.07

 

0 200 400 600 800 1000
908

910

912

914

916

918

920

Little Eagle Creek Alternatives       Plan: remove RR    2/19/2015 

   RS = 10.356  
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   RS = 10.301  
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   RS = 10.192  
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   RS = 10.115  
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   RS = 9.998  U/S face of Casey Rd.
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   RS = 9.989    Culv  
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   RS = 9.989    Culv  
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   RS = 8.483  U/S face of Private Rd. 7

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-yr

WS 100-yr

WS 50-yr

WS 25-yr

WS 10-yr

Crit 500-yr

Crit 100-yr

Crit 50-yr

Crit 25-yr

Crit 10-yr

Ground

Bank Sta

.09 .
0
7

.08

 

0 100 200 300 400 500 600 700
890

892

894

896

898

900

902

904

906

Little Eagle Creek Alternatives       Plan: remove RR    2/19/2015 

   RS = 8.480    BR  

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-yr

WS 100-yr

WS 50-yr

WS 25-yr

WS 10-yr

Crit 500-yr

Crit 100-yr

Crit 50-yr

Crit 25-yr

Crit 10-yr

Ground

Bank Sta

.09 .
0
7

.08



 

0 100 200 300 400 500 600 700
890

892

894

896

898

900

902

904

Little Eagle Creek Alternatives       Plan: remove RR    2/19/2015 

   RS = 8.480    BR  

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-yr

WS 100-yr

WS 50-yr

WS 25-yr

WS 10-yr

Crit 500-yr

Crit 100-yr

Crit 50-yr

Crit 25-yr

Crit 10-yr

Ground

Bank Sta

.09 .
0
7

.08

 

0 100 200 300 400 500 600 700
890

892

894

896

898

900

902

904

Little Eagle Creek Alternatives       Plan: remove RR    2/19/2015 

   RS = 8.475  D/S face of Private Rd. 7
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   RS = 8.401  D/S face of Private Rd. 6

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-yr

WS 100-yr

WS 50-yr

WS 25-yr

WS 10-yr

Ground

Bank Sta

.08 .
0
7

.07

 

0 100 200 300 400 500 600
890

892

894

896

898

900

902

904

Little Eagle Creek Alternatives       Plan: remove RR    2/19/2015 

   RS = 8.348  

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-yr

WS 100-yr

WS 50-yr

WS 25-yr

WS 10-yr

Crit 500-yr

Crit 100-yr

Crit 50-yr

Crit 25-yr

Crit 10-yr

Ground

Ineff

Bank Sta

.
0
8

.07 .08

 

0 200 400 600 800 1000 1200 1400
890

892

894

896

898

900

902

904

906

908

Little Eagle Creek Alternatives       Plan: remove RR    2/19/2015 

   RS = 8.249  U/S face of Eagletown Rd.
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   RS = 8.235  D/S face of Eagletown Rd.
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   RS = 7.863  U/S face of SR 32
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   RS = 7.847    BR  momentum eqn unchecked.  100-yr still uses energy, but FW switch
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   RS = 7.847    BR  momentum eqn unchecked.  100-yr still uses energy, but FW switch

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-yr

WS 100-yr

WS 50-yr

WS 25-yr

WS 10-yr

Crit 500-yr

Crit 100-yr

Crit 50-yr

Crit 25-yr

Crit 10-yr

Ground

Ineff

Bank Sta

.08 .
0
7

.07



 

0 500 1000 1500 2000 2500
885

890

895

900

905

910

Little Eagle Creek Alternatives       Plan: remove RR    2/19/2015 

   RS = 7.828  D/S face of SR 32
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   RS = 7.664  U/S face Private Rd 5 (abandoned RR)
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   RS = 7.641  D/S face Private Rd 5 (abandoned RR)
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   RS = 7.523  ineffective elevations picked to block each profile consistently
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   RS = 7.485  U/S face of Private Rd. 4
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   RS = 7.481    BR  left side of bridge deck includes fence
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   RS = 7.481    BR  left side of bridge deck includes fence
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   RS = 7.473  D/S face of Private Rd. 4
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   RS = 7.448  ineffective elevations picked to block each profile consistently
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   RS = 7.069  U/S face of Private Rd. 3
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   RS = 7.064    BR  
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   RS = 7.061  D/S face of Private Rd. 3
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   RS = 6.822  U/S face of Private Rd 2
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   RS = 6.807  D/S face of Private Rd 2
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   RS = 6.711  trib channel flowing perpendicular to flow
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   RS = 6.654  isolated low spot with no outlet
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   RS = 6.472  U/S face of 166th St.
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   RS = 6.455    BR  skewed ~40deg
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   RS = 6.455    BR  skewed ~40deg
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   RS = 6.442  D/S face of 166th St.
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   RS = 6.314  ineffective elevation set to be consistent with which profiles a
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   RS = 5.415  This and D/S XSs are blocked in the ROB for the 100-yr due to sh
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   RS = 5.321  
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   RS = 5.214  U/S face of Private Rd. 1
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   RS = 5.203  D/S face of Private Rd. 1
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   RS = 4.910  U/S face of 156th St.
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Promising Solution 12.2 – Remove Abandoned Railroad Bridge Along 
Johnson-Gardner Drain 

  

  

 
 

 



  

HEC-RAS  Plan: RR Removal
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
DS 0.077   100-Year 1720.00 866.27 873.28 871.82 873.44 0.004031 4.22 895.51 570.33 0.31
DS 0.077   10-Year 780.00 866.27 872.15 869.78 872.32 0.004033 3.65 342.39 359.07 0.30
DS 0.077   25-Year 1090.00 866.27 872.64 870.46 872.81 0.004028 3.90 558.24 491.31 0.30
DS 0.077   50-Year 1390.00 866.27 872.97 871.01 873.14 0.004036 4.07 728.62 533.41 0.31
DS 0.077   500-Year 2620.00 866.27 873.97 872.84 874.13 0.004032 4.55 1339.23 679.38 0.32

DS 0.139   100-Year 1720.00 867.29 875.09 873.18 875.13 0.001393 2.43 1327.33 622.43 0.18
DS 0.139   10-Year 780.00 867.29 873.94 871.38 873.97 0.001306 2.02 734.11 495.94 0.17
DS 0.139   25-Year 1090.00 867.29 874.41 872.75 874.44 0.001300 2.15 959.33 564.12 0.17
DS 0.139   50-Year 1390.00 867.29 874.76 873.04 874.80 0.001348 2.30 1149.92 598.92 0.18
DS 0.139   500-Year 2620.00 867.29 875.81 873.66 875.86 0.001459 2.69 1881.64 661.96 0.19

DS 0.191   100-Year 1720.00 867.61 875.57 873.91 875.71 0.003133 3.64 675.04 447.97 0.27
DS 0.191   10-Year 780.00 867.61 874.38 871.73 874.46 0.002408 2.72 406.21 368.38 0.23
DS 0.191   25-Year 1090.00 867.61 874.85 872.39 874.96 0.002645 3.05 509.43 406.76 0.24
DS 0.191   50-Year 1390.00 867.61 875.23 873.51 875.35 0.002875 3.34 593.69 426.25 0.26
DS 0.191   500-Year 2620.00 867.61 876.25 874.45 876.32 0.001927 3.07 1360.62 494.45 0.22

DS 0.264   100-Year 1720.00 869.34 876.78 876.91 0.003139 3.74 810.60 354.66 0.27
DS 0.264   10-Year 780.00 869.34 875.46 875.60 0.003665 3.41 370.49 293.12 0.28
DS 0.264   25-Year 1090.00 869.34 875.98 876.11 0.003440 3.55 534.21 326.60 0.28
DS 0.264   50-Year 1390.00 869.34 876.39 876.52 0.003279 3.65 672.88 343.92 0.27
DS 0.264   500-Year 2620.00 869.34 877.24 877.43 0.004585 4.75 979.12 391.25 0.33

DS 0.337   100-Year 1720.00 869.62 877.94 875.24 878.10 0.002877 3.75 696.69 272.36 0.27
DS 0.337   10-Year 780.00 869.62 876.62 873.49 876.73 0.002380 2.90 371.42 227.05 0.23
DS 0.337   25-Year 1090.00 869.62 877.14 874.24 877.27 0.002585 3.24 492.89 236.00 0.25
DS 0.337   50-Year 1390.00 869.62 877.55 874.76 877.69 0.002752 3.51 590.72 255.85 0.26
DS 0.337   500-Year 2620.00 869.62 878.75 876.91 878.93 0.003260 4.33 942.11 330.75 0.29

DS 0.375   100-Year 1720.00 870.46 878.62 876.31 878.95 0.005922 5.30 550.84 268.53 0.37
DS 0.375   10-Year 780.00 870.46 877.19 874.33 877.46 0.005138 4.15 192.62 156.07 0.33
DS 0.375   25-Year 1090.00 870.46 877.75 875.08 878.15 0.006784 5.13 233.79 220.57 0.39
DS 0.375   50-Year 1390.00 870.46 878.20 875.72 878.52 0.005771 5.00 442.25 244.19 0.36
DS 0.375   500-Year 2620.00 870.46 879.50 877.57 879.85 0.006005 5.83 791.51 276.05 0.38

DS 0.441   100-Year 1720.00 871.35 880.18 876.69 880.37 0.002946 4.06 733.07 312.35 0.27
DS 0.441   10-Year 780.00 871.35 878.59 874.81 878.76 0.002839 3.37 240.85 179.53 0.25
DS 0.441   25-Year 1090.00 871.35 879.37 875.51 879.54 0.002574 3.50 465.06 273.52 0.25
DS 0.441   50-Year 1390.00 871.35 879.73 876.11 879.92 0.002927 3.88 594.10 303.66 0.26
DS 0.441   500-Year 2620.00 871.35 881.11 878.07 881.32 0.003116 4.53 1031.91 327.81 0.28

DS 0.483   100-Year 1720.00 872.16 880.86 877.78 881.08 0.003434 4.25 632.78 249.02 0.29
DS 0.483   10-Year 780.00 872.16 879.24 875.97 879.41 0.002992 3.29 248.97 176.60 0.26
DS 0.483   25-Year 1090.00 872.16 879.97 876.67 880.15 0.002924 3.56 431.85 206.72 0.26
DS 0.483   50-Year 1390.00 872.16 880.40 877.30 880.60 0.003267 3.95 525.03 228.46 0.28
DS 0.483   500-Year 2620.00 872.16 881.82 878.97 882.08 0.003744 4.87 880.10 260.89 0.31

DS 0.538   100-Year 1720.00 873.08 881.80 878.23 881.98 0.002767 3.86 733.32 321.59 0.26
DS 0.538   10-Year 780.00 873.08 880.08 876.54 880.23 0.002604 3.07 256.09 143.44 0.24
DS 0.538   25-Year 1090.00 873.08 880.80 877.16 880.96 0.002662 3.40 446.61 250.25 0.25
DS 0.538   50-Year 1390.00 873.08 881.31 877.68 881.48 0.002787 3.68 580.62 294.68 0.26
DS 0.538   500-Year 2620.00 873.08 882.83 879.46 883.02 0.002748 4.23 1083.18 353.12 0.27

DS 0.587   100-Year 1560.00 874.02 882.52 879.33 882.65 0.002413 3.44 763.22 302.60 0.24
DS 0.587   10-Year 710.00 874.02 880.79 877.50 880.94 0.002967 3.08 244.45 179.23 0.25
DS 0.587   25-Year 990.00 874.02 881.51 878.23 881.65 0.002705 3.24 463.72 290.51 0.25
DS 0.587   50-Year 1260.00 874.02 882.04 878.78 882.17 0.002515 3.33 618.45 296.79 0.24
DS 0.587   500-Year 2380.00 874.02 883.55 880.53 883.69 0.002365 3.77 1078.75 312.73 0.25

DS 0.625   100-Year 1560.00 875.11 883.11 880.36 883.36 0.004635 4.29 524.99 280.37 0.33
DS 0.625   10-Year 710.00 875.11 881.49 878.68 881.65 0.004219 3.24 219.56 80.99 0.30
DS 0.625   25-Year 990.00 875.11 882.16 879.40 882.38 0.004550 3.72 300.89 161.38 0.32
DS 0.625   50-Year 1260.00 875.11 882.65 879.89 882.89 0.004711 4.07 404.09 249.16 0.33
DS 0.625   500-Year 2380.00 875.11 884.11 881.48 884.36 0.004274 4.62 818.05 393.82 0.33

DS 0.668   100-Year 1560.00 875.11 884.09 880.80 884.32 0.004009 4.23 502.44 232.56 0.30
DS 0.668   10-Year 710.00 875.11 882.34 879.12 882.50 0.003395 3.22 220.64 75.56 0.27
DS 0.668   25-Year 990.00 875.11 883.10 879.77 883.30 0.003721 3.62 318.15 147.82 0.28
DS 0.668   50-Year 1260.00 875.11 883.63 880.27 883.84 0.003830 3.92 407.33 186.03 0.29
DS 0.668   500-Year 2380.00 875.11 885.04 881.98 885.31 0.004139 4.74 765.89 320.80 0.32

DS 0.732   100-Year 1560.00 876.46 885.10 881.40 885.21 0.001823 2.95 735.30 282.09 0.21
DS 0.732   10-Year 710.00 876.46 883.25 879.95 883.32 0.001792 2.29 352.48 131.96 0.20
DS 0.732   25-Year 990.00 876.46 884.05 880.55 884.14 0.001750 2.54 484.18 188.48 0.20
DS 0.732   50-Year 1260.00 876.46 884.61 881.00 884.70 0.001777 2.75 604.73 239.90 0.21
DS 0.732   500-Year 2380.00 876.46 886.11 882.26 886.24 0.001961 3.39 1058.78 370.07 0.22



HEC-RAS  Plan: RR Removal (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
DS 0.768   100-Year 1560.00 876.65 885.46 882.39 885.55 0.001922 3.09 823.18 302.56 0.22
DS 0.768   10-Year 710.00 876.65 883.62 881.11 883.72 0.002467 2.79 341.04 175.13 0.23
DS 0.768   25-Year 990.00 876.65 884.41 881.57 884.51 0.002219 2.94 524.77 268.54 0.23
DS 0.768   50-Year 1260.00 876.65 884.95 881.97 885.05 0.002012 2.99 675.87 283.42 0.22
DS 0.768   500-Year 2380.00 876.65 886.48 883.15 886.59 0.001890 3.38 1148.18 330.25 0.22

DS 0.792   100-Year 1560.00 878.13 885.74 883.66 885.88 0.003380 3.96 707.74 320.66 0.28
DS 0.792   10-Year 710.00 878.13 883.99 882.22 884.22 0.006087 4.23 221.90 174.91 0.36
DS 0.792   25-Year 990.00 878.13 884.73 882.73 884.93 0.004812 4.18 407.72 270.69 0.33
DS 0.792   50-Year 1260.00 878.13 885.25 883.22 885.41 0.003987 4.06 555.15 303.01 0.30
DS 0.792   500-Year 2380.00 878.13 886.75 884.32 886.88 0.002780 3.98 1047.37 348.06 0.26

DS 0.827   100-Year 1560.00 878.49 886.39 884.32 886.58 0.004169 4.65 586.40 222.80 0.32
DS 0.827   10-Year 710.00 878.49 884.91 882.71 885.04 0.003258 3.47 319.85 146.69 0.27
DS 0.827   25-Year 990.00 878.49 885.52 883.46 885.67 0.003387 3.82 414.12 175.80 0.28
DS 0.827   50-Year 1260.00 878.49 885.95 883.89 886.12 0.003686 4.18 483.90 197.79 0.30
DS 0.827   500-Year 2380.00 878.49 887.32 885.22 887.54 0.004459 5.26 815.10 263.45 0.34

DS 0.855   100-Year 1560.00 878.19 886.88 883.82 886.98 0.001884 3.23 796.04 290.97 0.22
DS 0.855   10-Year 710.00 878.19 885.29 882.10 885.37 0.001651 2.53 426.80 237.63 0.20
DS 0.855   25-Year 990.00 878.19 885.93 882.80 886.02 0.001715 2.78 560.04 273.28 0.20
DS 0.855   50-Year 1260.00 878.19 886.40 883.33 886.50 0.001858 3.05 677.32 283.23 0.21
DS 0.855   500-Year 2380.00 878.19 887.85 884.70 887.99 0.002145 3.77 1046.23 312.70 0.24

DS 0.884   100-Year 1560.00 879.32 887.16 883.51 887.34 0.002354 3.61 488.19 357.03 0.25
DS 0.884   10-Year 710.00 879.32 885.53 881.96 885.60 0.001371 2.28 349.72 281.04 0.18
DS 0.884   25-Year 990.00 879.32 886.18 882.52 886.29 0.001699 2.76 405.04 314.60 0.20
DS 0.884   50-Year 1260.00 879.32 886.67 883.02 886.81 0.002031 3.18 446.58 321.71 0.23
DS 0.884   500-Year 2380.00 879.32 888.17 884.45 888.47 0.003281 4.68 573.86 399.26 0.30

DS 0.899   Bridge

DS 0.908   100-Year 1560.00 879.32 888.03 883.97 888.13 0.001295 2.99 729.19 321.50 0.18
DS 0.908   10-Year 710.00 879.32 885.89 881.98 885.94 0.001092 2.26 449.74 270.00 0.16
DS 0.908   25-Year 990.00 879.32 886.70 882.64 886.77 0.001173 2.54 555.07 287.92 0.17
DS 0.908   50-Year 1260.00 879.32 887.35 883.37 887.44 0.001247 2.78 640.60 299.12 0.18
DS 0.908   500-Year 2380.00 879.32 889.67 884.81 889.79 0.001370 3.47 941.40 359.38 0.19

DS 0.952   100-Year 1560.00 880.21 888.42 886.43 888.50 0.002018 3.15 963.62 337.16 0.22
DS 0.952   10-Year 710.00 880.21 886.30 884.80 886.47 0.005358 3.91 316.80 258.86 0.34
DS 0.952   25-Year 990.00 880.21 887.10 885.43 887.22 0.003477 3.54 544.32 291.78 0.28
DS 0.952   50-Year 1260.00 880.21 887.75 886.19 887.84 0.002643 3.35 741.89 320.28 0.25
DS 0.952   500-Year 2380.00 880.21 890.05 886.59 890.11 0.001269 2.91 1545.82 376.55 0.18

DS 0.983   100-Year 1560.00 880.21 888.73 886.38 888.79 0.001468 2.71 1124.27 388.86 0.19
DS 0.983   10-Year 710.00 880.21 886.96 884.78 887.04 0.002219 2.68 486.61 313.89 0.22
DS 0.983   25-Year 990.00 880.21 887.59 885.61 887.65 0.001978 2.75 694.05 352.54 0.21
DS 0.983   50-Year 1260.00 880.21 888.14 886.09 888.20 0.001719 2.74 894.56 370.67 0.20
DS 0.983   500-Year 2380.00 880.21 890.25 887.02 890.30 0.000987 2.56 1732.37 411.45 0.16

DS 1.063   100-Year 1560.00 880.88 889.40 886.82 889.50 0.001927 3.20 823.42 282.55 0.22
DS 1.063   10-Year 710.00 880.88 887.80 884.82 887.89 0.001838 2.60 409.08 187.31 0.20
DS 1.063   25-Year 990.00 880.88 888.40 885.56 888.50 0.002006 2.93 549.96 262.87 0.22
DS 1.063   50-Year 1260.00 880.88 888.89 886.20 888.99 0.002011 3.10 680.94 274.22 0.22
DS 1.063   500-Year 2380.00 880.88 890.74 887.56 890.83 0.001613 3.31 1215.33 305.93 0.21

DS 1.113   100-Year 1030.00 882.10 889.85 886.79 889.89 0.001034 2.09 855.92 320.76 0.16
DS 1.113   10-Year 480.00 882.10 888.28 885.53 888.32 0.001443 1.98 371.94 273.12 0.18
DS 1.113   25-Year 670.00 882.10 888.89 886.07 888.94 0.001296 2.06 555.38 307.62 0.17
DS 1.113   50-Year 840.00 882.10 889.36 886.45 889.41 0.001153 2.08 701.92 314.79 0.16
DS 1.113   500-Year 1570.00 882.10 891.11 887.96 891.15 0.000803 2.12 1268.27 333.71 0.14

DS 1.182   100-Year 1030.00 883.94 890.43 890.54 0.003435 3.32 491.40 243.21 0.27
DS 1.182   10-Year 480.00 883.94 889.12 889.27 0.005417 3.33 200.21 200.12 0.33
DS 1.182   25-Year 670.00 883.94 889.64 889.77 0.004463 3.33 307.68 219.27 0.30
DS 1.182   50-Year 840.00 883.94 890.02 890.14 0.003948 3.34 394.36 231.07 0.29
DS 1.182   500-Year 1570.00 883.94 891.54 891.63 0.002350 3.17 776.10 268.88 0.23

DS 1.214   100-Year 1030.00 884.01 890.87 890.95 0.001837 2.63 534.48 230.63 0.21
DS 1.214   10-Year 480.00 884.01 889.68 889.74 0.001684 2.10 279.67 193.83 0.19
DS 1.214   25-Year 670.00 884.01 890.15 890.22 0.001810 2.35 374.20 212.15 0.20
DS 1.214   50-Year 840.00 884.01 890.50 890.58 0.001857 2.51 451.01 222.90 0.21
DS 1.214   500-Year 1570.00 884.01 891.86 891.95 0.001605 2.77 773.43 248.50 0.20

DS 1.263   100-Year 1030.00 884.60 891.31 887.19 891.42 0.001748 2.64 405.77 225.68 0.20
DS 1.263   10-Year 480.00 884.60 890.03 886.18 890.07 0.000989 1.65 290.42 114.63 0.15
DS 1.263   25-Year 670.00 884.60 890.54 886.56 890.61 0.001283 2.04 335.93 160.38 0.17
DS 1.263   50-Year 840.00 884.60 890.92 886.86 891.01 0.001521 2.34 370.51 198.16 0.19



HEC-RAS  Plan: RR Removal (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
DS 1.263   500-Year 1570.00 884.60 892.30 887.98 892.47 0.002214 3.33 495.64 291.94 0.23

DS 1.276   Bridge

DS 1.284   100-Year 1030.00 884.91 891.99 887.78 892.06 0.000973 2.23 565.29 218.04 0.15
DS 1.284   10-Year 480.00 884.91 890.54 886.64 890.56 0.000548 1.41 403.27 147.82 0.11
DS 1.284   25-Year 670.00 884.91 891.12 887.21 891.15 0.000715 1.73 464.44 179.17 0.13
DS 1.284   50-Year 840.00 884.91 891.55 887.54 891.60 0.000848 1.98 513.52 203.81 0.14
DS 1.284   500-Year 1570.00 884.91 893.24 888.37 893.33 0.001142 2.71 715.74 234.76 0.17

DS 1.308   100-Year 1030.00 884.10 892.17 888.68 892.25 0.002425 2.91 549.99 246.69 0.23
DS 1.308   10-Year 480.00 884.10 890.64 887.64 890.69 0.001797 2.08 306.08 105.26 0.19
DS 1.308   25-Year 670.00 884.10 891.25 888.05 891.32 0.002401 2.57 379.77 162.56 0.22
DS 1.308   50-Year 840.00 884.10 891.71 888.38 891.79 0.002516 2.78 453.11 200.15 0.23
DS 1.308   500-Year 1570.00 884.10 893.44 889.43 893.52 0.001898 2.99 895.26 289.61 0.21

DS 1.383   100-Year 1030.00 884.55 892.92 888.94 892.99 0.001479 2.50 676.35 346.31 0.19
DS 1.383   10-Year 480.00 884.55 891.31 887.40 891.39 0.001689 2.13 227.66 132.81 0.19
DS 1.383   25-Year 670.00 884.55 892.02 887.98 892.09 0.001618 2.32 390.64 263.07 0.19
DS 1.383   50-Year 840.00 884.55 892.48 888.44 892.56 0.001568 2.44 529.43 329.04 0.19
DS 1.383   500-Year 1570.00 884.55 894.04 889.93 894.10 0.001182 2.52 1075.08 365.82 0.17

DS 1.457   100-Year 1030.00 885.45 893.73 890.43 893.92 0.003778 3.59 332.01 354.12 0.29
DS 1.457   10-Year 480.00 885.45 892.18 888.89 892.29 0.003148 2.65 182.15 121.34 0.25
DS 1.457   25-Year 670.00 885.45 892.88 889.51 893.01 0.003410 2.99 243.71 252.29 0.26
DS 1.457   50-Year 840.00 885.45 893.33 889.98 893.49 0.003548 3.28 290.08 328.90 0.27
DS 1.457   500-Year 1570.00 885.45 894.67 891.53 894.80 0.002713 3.42 755.92 396.82 0.25

DS 1.474   Bridge

DS 1.481   100-Year 1030.00 885.45 894.62 891.39 894.77 0.003102 3.39 366.02 381.04 0.26
DS 1.481   10-Year 480.00 885.45 892.80 889.39 892.92 0.003821 2.85 182.58 170.57 0.27
DS 1.481   25-Year 670.00 885.45 893.57 890.30 893.71 0.003333 3.04 253.84 299.28 0.26
DS 1.481   50-Year 840.00 885.45 894.12 890.87 894.26 0.003200 3.22 309.90 365.09 0.26
DS 1.481   500-Year 1570.00 885.45 895.61 892.82 895.66 0.001047 2.20 1150.62 433.86 0.15

Middle 1.559   100-Year 595.78 886.76 895.20 890.15 895.23 0.000367 1.57 553.98 244.38 0.13
Middle 1.559   10-Year 397.98 886.76 893.62 889.33 893.69 0.000987 2.06 193.45 154.08 0.19
Middle 1.559   25-Year 473.06 886.76 894.25 889.62 894.30 0.000635 1.79 351.01 193.91 0.16
Middle 1.559   50-Year 534.46 886.76 894.73 889.86 894.77 0.000473 1.67 449.93 214.73 0.14
Middle 1.559   500-Year 776.77 886.76 895.90 890.82 895.93 0.000325 1.61 735.46 273.66 0.12

Middle 1.621   100-Year 595.78 887.32 895.33 892.33 895.56 0.003313 3.85 154.91 62.23 0.35
Middle 1.621   10-Year 397.98 887.32 894.06 891.44 894.26 0.003286 3.63 109.74 31.33 0.34
Middle 1.621   25-Year 473.06 887.32 894.53 891.81 894.75 0.003333 3.78 125.03 34.01 0.35
Middle 1.621   50-Year 534.46 887.32 894.92 892.07 895.15 0.003309 3.85 138.93 36.86 0.35
Middle 1.621   500-Year 776.77 887.32 895.98 892.97 896.24 0.003311 4.10 220.34 128.30 0.36

Middle 1.64    100-Year 595.78 887.53 895.64 892.19 895.81 0.001940 3.30 180.31 40.65 0.28
Middle 1.64    10-Year 397.98 887.53 894.37 891.47 894.51 0.001898 2.99 133.13 34.14 0.27
Middle 1.64    25-Year 473.06 887.53 894.85 891.74 895.01 0.001965 3.15 149.98 36.48 0.27
Middle 1.64    50-Year 534.46 887.53 895.24 891.97 895.41 0.001965 3.25 164.63 38.40 0.28
Middle 1.64    500-Year 776.77 887.53 896.32 892.71 896.53 0.002532 3.67 211.99 85.34 0.32

Middle 1.662   100-Year 255.78 888.96 895.93 895.99 0.000787 1.95 131.27 32.89 0.17
Middle 1.662   10-Year 247.98 888.96 894.63 894.75 0.002042 2.72 91.29 28.63 0.27
Middle 1.662   25-Year 263.06 888.96 895.13 895.23 0.001520 2.48 105.91 30.37 0.23
Middle 1.662   50-Year 264.46 888.96 895.53 895.61 0.001125 2.24 118.32 31.64 0.20
Middle 1.662   500-Year 256.77 888.96 896.68 896.72 0.000484 1.64 156.71 35.21 0.14

Middle 1.688   100-Year 255.78 889.74 896.05 896.14 0.001538 2.50 102.24 28.75 0.23
Middle 1.688   10-Year 247.98 889.74 894.94 895.12 0.003602 3.40 72.92 24.49 0.35
Middle 1.688   25-Year 263.06 889.74 895.36 895.51 0.002814 3.15 83.40 26.05 0.31
Middle 1.688   50-Year 264.46 889.74 895.70 895.82 0.002150 2.86 92.44 27.32 0.27
Middle 1.688   500-Year 256.77 889.74 896.75 896.82 0.000950 2.08 123.60 32.14 0.19

Bypass 0.079   100-Year 435.22 892.72 895.50 895.52 0.000697 1.02 470.26 225.18 0.11
Bypass 0.079   10-Year 83.02 892.72 894.01 894.02 0.000660 0.54 161.49 190.67 0.10
Bypass 0.079   25-Year 197.94 892.72 894.59 894.60 0.000743 0.78 274.54 202.74 0.11
Bypass 0.079   50-Year 306.54 892.72 895.05 895.06 0.000712 0.90 369.80 212.47 0.11
Bypass 0.079   500-Year 794.23 892.72 896.07 896.10 0.001132 1.50 612.16 259.25 0.15

Bypass 0.095   100-Year 435.22 893.16 895.57 895.59 0.001246 1.25 393.54 229.01 0.15
Bypass 0.095   10-Year 83.02 893.16 894.10 894.11 0.002175 0.77 106.56 165.49 0.16
Bypass 0.095   25-Year 197.94 893.16 894.67 894.69 0.001688 1.01 208.46 186.89 0.16
Bypass 0.095   50-Year 306.54 893.16 895.12 895.14 0.001386 1.13 295.79 203.82 0.15
Bypass 0.095   500-Year 794.23 893.16 896.18 896.22 0.001700 1.72 539.22 262.37 0.18



HEC-RAS  Plan: RR Removal (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
Bypass 0.137   100-Year 435.22 893.91 895.97 896.01 0.002919 1.76 302.31 229.80 0.22
Bypass 0.137   10-Year 83.02 893.91 894.79 894.80 0.004685 1.16 80.06 137.47 0.24
Bypass 0.137   25-Year 197.94 893.91 895.23 895.26 0.004259 1.53 152.23 176.66 0.25
Bypass 0.137   50-Year 306.54 893.91 895.58 895.62 0.003622 1.68 218.83 197.82 0.24
Bypass 0.137   500-Year 794.23 893.91 896.65 896.70 0.002748 2.09 468.49 260.93 0.23

Bypass 0.142   100-Year 435.22 894.01 896.09 896.16 0.009078 2.61 211.55 214.13 0.38
Bypass 0.142   10-Year 83.02 894.01 895.04 894.97 895.12 0.033352 2.71 39.00 109.28 0.62
Bypass 0.142   25-Year 197.94 894.01 895.43 895.50 0.018691 2.52 92.74 151.59 0.49
Bypass 0.142   50-Year 306.54 894.01 895.74 895.81 0.012781 2.59 143.76 177.45 0.43
Bypass 0.142   500-Year 794.23 894.01 896.75 896.83 0.006278 2.78 366.53 258.07 0.34

Johnson Gardner 1.749   100-Year 690.00 890.70 896.61 895.55 896.67 0.001599 2.85 477.72 314.46 0.26
Johnson Gardner 1.749   10-Year 330.00 890.70 895.81 894.49 895.86 0.001573 2.42 269.51 220.61 0.25
Johnson Gardner 1.749   25-Year 460.00 890.70 896.12 895.16 896.18 0.001651 2.64 339.50 248.78 0.26
Johnson Gardner 1.749   50-Year 570.00 890.70 896.37 895.35 896.43 0.001651 2.77 397.28 300.49 0.26
Johnson Gardner 1.749   500-Year 1050.00 890.70 897.14 895.85 897.21 0.001687 3.19 643.49 335.13 0.27

Johnson Gardner 1.759   Culvert

Johnson Gardner 1.764   100-Year 690.00 890.81 896.84 895.79 896.96 0.002949 3.80 346.91 270.95 0.35
Johnson Gardner 1.764   10-Year 330.00 890.81 896.25 895.16 896.31 0.001776 2.62 235.41 202.96 0.27
Johnson Gardner 1.764   25-Year 460.00 890.81 896.53 895.43 896.61 0.002142 3.05 283.16 248.11 0.30
Johnson Gardner 1.764   50-Year 570.00 890.81 896.70 895.62 896.80 0.002513 3.42 316.90 265.38 0.32
Johnson Gardner 1.764   500-Year 1050.00 890.81 897.23 896.23 897.39 0.003946 4.70 432.86 297.59 0.42

Johnson Gardner 1.787   100-Year 690.00 890.55 897.18 895.88 897.40 0.003441 4.15 229.03 253.10 0.39
Johnson Gardner 1.787   10-Year 330.00 890.55 896.46 894.07 896.57 0.002003 2.80 156.34 195.39 0.29
Johnson Gardner 1.787   25-Year 460.00 890.55 896.78 894.73 896.93 0.002526 3.31 188.80 200.39 0.32
Johnson Gardner 1.787   50-Year 570.00 890.55 896.99 895.32 897.17 0.002967 3.72 209.78 206.51 0.36
Johnson Gardner 1.787   500-Year 1050.00 890.55 897.64 896.63 897.73 0.001905 3.35 563.80 314.19 0.29

Johnson Gardner 1.813   100-Year 690.00 890.41 897.61 894.70 897.94 0.003634 4.63 148.93 230.77 0.40
Johnson Gardner 1.813   10-Year 330.00 890.41 896.71 893.14 896.83 0.001767 2.82 117.23 190.85 0.27
Johnson Gardner 1.813   25-Year 460.00 890.41 897.10 893.76 897.29 0.002411 3.51 130.91 212.54 0.32
Johnson Gardner 1.813   50-Year 570.00 890.41 897.36 894.24 897.62 0.002980 4.07 140.13 225.06 0.36
Johnson Gardner 1.813   500-Year 1050.00 890.41 897.79 896.39 898.50 0.007286 6.75 155.64 235.32 0.57

Johnson Gardner 1.820   Bridge

Johnson Gardner 1.825   100-Year 690.00 890.61 898.17 894.10 898.34 0.001393 3.24 219.28 239.66 0.26
Johnson Gardner 1.825   10-Year 330.00 890.61 896.86 892.76 896.93 0.000872 2.12 158.56 189.24 0.19
Johnson Gardner 1.825   25-Year 460.00 890.61 897.35 893.27 897.45 0.001136 2.60 180.68 210.91 0.22
Johnson Gardner 1.825   50-Year 570.00 890.61 897.68 893.68 897.82 0.001347 2.97 196.13 227.92 0.25
Johnson Gardner 1.825   500-Year 1050.00 890.61 899.09 895.32 899.14 0.000583 2.35 782.71 261.40 0.17

Johnson Gardner 1.839   100-Year 690.00 892.13 898.36 896.80 898.46 0.001634 3.09 331.86 253.70 0.28
Johnson Gardner 1.839   10-Year 330.00 892.13 896.95 895.60 897.06 0.002741 3.02 163.46 212.60 0.34
Johnson Gardner 1.839   25-Year 460.00 892.13 897.47 896.46 897.57 0.002303 3.07 224.31 227.52 0.32
Johnson Gardner 1.839   50-Year 570.00 892.13 897.84 896.65 897.95 0.002080 3.16 269.34 235.03 0.31
Johnson Gardner 1.839   500-Year 1050.00 892.13 899.15 897.23 899.20 0.000827 2.50 766.64 285.87 0.21

Johnson Gardner 1.885   100-Year 690.00 892.37 898.86 897.83 898.96 0.002637 3.32 360.42 258.28 0.34
Johnson Gardner 1.885   10-Year 330.00 892.37 897.76 897.04 897.90 0.004263 3.49 150.21 130.48 0.41
Johnson Gardner 1.885   25-Year 460.00 892.37 898.19 897.45 898.32 0.004172 3.53 216.35 182.26 0.41
Johnson Gardner 1.885   50-Year 570.00 892.37 898.48 897.66 898.60 0.003541 3.52 274.85 231.87 0.38
Johnson Gardner 1.885   500-Year 1050.00 892.37 899.45 898.29 899.56 0.002653 3.75 543.36 320.29 0.35

Johnson Gardner 1.892   Bridge

Johnson Gardner 1.896   100-Year 690.00 892.37 899.07 897.79 899.19 0.002147 3.32 370.00 326.09 0.31
Johnson Gardner 1.896   10-Year 330.00 892.37 898.00 896.04 898.12 0.002604 3.10 155.96 185.27 0.33
Johnson Gardner 1.896   25-Year 460.00 892.37 898.48 896.75 898.60 0.002545 3.19 237.39 274.03 0.33
Johnson Gardner 1.896   50-Year 570.00 892.37 898.78 897.56 898.90 0.002339 3.26 301.26 297.07 0.32
Johnson Gardner 1.896   500-Year 1050.00 892.37 899.52 898.46 899.61 0.001776 3.27 641.90 345.56 0.29

Johnson Gardner 1.915   100-Year 690.00 892.88 899.29 898.56 899.55 0.004857 4.61 228.90 187.51 0.46
Johnson Gardner 1.915   10-Year 330.00 892.88 898.29 896.90 898.57 0.006326 4.25 77.70 95.82 0.50
Johnson Gardner 1.915   25-Year 460.00 892.88 898.75 897.51 899.00 0.005292 4.23 146.14 151.30 0.47
Johnson Gardner 1.915   50-Year 570.00 892.88 899.02 897.93 899.28 0.005159 4.46 184.96 177.45 0.47
Johnson Gardner 1.915   500-Year 1050.00 892.88 899.68 899.17 899.99 0.005570 5.34 331.37 196.27 0.51

Johnson Gardner 1.934   100-Year 690.00 893.21 899.79 898.89 900.16 0.005910 5.22 175.84 162.67 0.51
Johnson Gardner 1.934   10-Year 330.00 893.21 898.93 897.47 899.15 0.004652 3.77 100.98 93.55 0.43
Johnson Gardner 1.934   25-Year 460.00 893.21 899.28 898.17 899.56 0.005299 4.40 130.13 147.57 0.47
Johnson Gardner 1.934   50-Year 570.00 893.21 899.54 898.60 899.86 0.005590 4.81 153.14 154.77 0.49
Johnson Gardner 1.934   500-Year 1050.00 893.21 900.23 899.64 900.85 0.008529 6.83 230.89 227.22 0.63



HEC-RAS  Plan: RR Removal (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
Johnson Gardner 1.941   Bridge

Johnson Gardner 1.944   100-Year 690.00 893.21 900.13 898.95 900.39 0.003702 4.45 232.05 219.74 0.41
Johnson Gardner 1.944   10-Year 330.00 893.21 899.26 897.28 899.41 0.002871 3.26 122.36 108.14 0.35
Johnson Gardner 1.944   25-Year 460.00 893.21 899.61 897.95 899.82 0.003340 3.81 157.84 139.22 0.38
Johnson Gardner 1.944   50-Year 570.00 893.21 899.87 898.48 900.12 0.003678 4.22 193.39 180.10 0.41
Johnson Gardner 1.944   500-Year 1050.00 893.21 900.57 899.66 900.88 0.004242 5.14 339.13 249.70 0.45

Johnson Gardner 1.949   100-Year 690.00 892.72 900.28 898.75 900.48 0.002625 4.19 278.06 185.48 0.35
Johnson Gardner 1.949   10-Year 330.00 892.72 899.34 896.66 899.48 0.002020 3.14 139.20 108.82 0.30
Johnson Gardner 1.949   25-Year 460.00 892.72 899.71 897.56 899.90 0.002526 3.75 184.05 154.48 0.34
Johnson Gardner 1.949   50-Year 570.00 892.72 900.01 898.12 900.21 0.002553 3.97 233.06 166.66 0.34
Johnson Gardner 1.949   500-Year 1050.00 892.72 900.68 899.66 900.98 0.003667 5.25 348.47 239.34 0.42

Johnson Gardner 1.954   Bridge

Johnson Gardner 1.957   100-Year 690.00 892.72 900.40 898.88 900.61 0.003051 4.17 252.46 155.58 0.36
Johnson Gardner 1.957   10-Year 330.00 892.72 899.61 896.71 899.73 0.001975 2.90 148.10 102.74 0.28
Johnson Gardner 1.957   25-Year 460.00 892.72 899.96 897.64 900.12 0.002415 3.44 191.83 133.08 0.32
Johnson Gardner 1.957   50-Year 570.00 892.72 900.20 898.30 900.38 0.002702 3.79 223.82 139.14 0.34
Johnson Gardner 1.957   500-Year 1050.00 892.72 900.70 899.96 901.06 0.004873 5.52 296.53 214.66 0.47

Johnson Gardner 1.977   100-Year 690.00 892.58 900.76 898.74 900.90 0.002154 3.61 320.75 196.33 0.30
Johnson Gardner 1.977   10-Year 330.00 892.58 899.82 896.31 899.93 0.001698 2.73 159.83 127.18 0.26
Johnson Gardner 1.977   25-Year 460.00 892.58 900.24 897.54 900.36 0.001874 3.10 225.13 168.57 0.28
Johnson Gardner 1.977   50-Year 570.00 892.58 900.51 898.22 900.64 0.002043 3.38 273.10 184.92 0.29
Johnson Gardner 1.977   500-Year 1050.00 892.58 901.29 899.89 901.47 0.002571 4.26 429.50 210.15 0.34

Johnson Gardner 2.009   100-Year 690.00 894.12 901.17 899.40 901.29 0.002399 3.15 300.48 176.23 0.33
Johnson Gardner 2.009   10-Year 330.00 894.12 900.19 897.89 900.28 0.002618 2.56 158.53 101.28 0.32
Johnson Gardner 2.009   25-Year 460.00 894.12 900.62 898.54 900.72 0.002429 2.76 215.42 147.79 0.32
Johnson Gardner 2.009   50-Year 570.00 894.12 900.91 898.93 901.02 0.002347 2.93 259.09 154.36 0.32
Johnson Gardner 2.009   500-Year 1050.00 894.12 901.76 900.38 901.91 0.002598 3.71 403.54 259.00 0.35

Johnson Gardner 2.016   Culvert

Johnson Gardner 2.019   100-Year 690.00 893.84 901.24 899.38 901.39 0.002576 3.65 296.59 162.22 0.33
Johnson Gardner 2.019   10-Year 330.00 893.84 900.33 898.06 900.44 0.002244 2.85 154.64 136.58 0.29
Johnson Gardner 2.019   25-Year 460.00 893.84 900.72 898.65 900.85 0.002344 3.16 216.70 148.04 0.30
Johnson Gardner 2.019   50-Year 570.00 893.84 900.99 899.03 901.13 0.002439 3.40 257.77 155.40 0.31
Johnson Gardner 2.019   500-Year 1050.00 893.84 901.82 900.06 902.01 0.003069 4.37 396.22 196.19 0.36

Johnson Gardner 2.04    100-Year 690.00 893.80 901.47 898.83 901.76 0.002862 4.51 209.91 169.92 0.37
Johnson Gardner 2.04    10-Year 330.00 893.80 900.53 897.05 900.67 0.001636 2.95 112.85 58.51 0.27
Johnson Gardner 2.04    25-Year 460.00 893.80 900.93 897.74 901.14 0.002193 3.65 142.88 119.47 0.31
Johnson Gardner 2.04    50-Year 570.00 893.80 901.21 898.32 901.46 0.002554 4.11 173.62 145.98 0.34
Johnson Gardner 2.04    500-Year 1050.00 893.80 902.09 900.07 902.46 0.003410 5.35 313.52 189.63 0.41

Johnson Gardner 2.046   Bridge

Johnson Gardner 2.049   100-Year 690.00 893.80 901.93 898.90 902.20 0.002323 4.40 219.01 164.00 0.33
Johnson Gardner 2.049   10-Year 330.00 893.80 900.93 897.21 901.06 0.001244 2.81 122.49 78.03 0.23
Johnson Gardner 2.049   25-Year 460.00 893.80 901.43 897.96 901.60 0.001599 3.42 160.46 109.33 0.27
Johnson Gardner 2.049   50-Year 570.00 893.80 901.71 898.43 901.93 0.001944 3.91 190.88 148.98 0.30
Johnson Gardner 2.049   500-Year 1050.00 893.80 901.97 900.13 902.60 0.005192 6.61 224.67 170.50 0.50

Johnson Gardner 2.058   100-Year 690.00 894.86 902.16 899.18 902.33 0.001912 3.51 251.80 129.74 0.30
Johnson Gardner 2.058   10-Year 330.00 894.86 901.02 897.50 901.12 0.001449 2.52 130.77 67.45 0.25
Johnson Gardner 2.058   25-Year 460.00 894.86 901.57 898.16 901.69 0.001614 2.91 180.58 110.16 0.27
Johnson Gardner 2.058   50-Year 570.00 894.86 901.89 898.69 902.04 0.001734 3.19 218.20 122.66 0.29
Johnson Gardner 2.058   500-Year 1050.00 894.86 902.58 900.36 902.87 0.002905 4.61 309.07 185.67 0.38

Johnson Gardner 2.063   100-Year 690.00 895.22 902.18 900.16 902.41 0.002659 3.97 217.08 119.66 0.36
Johnson Gardner 2.063   10-Year 330.00 895.22 901.05 898.65 901.18 0.002274 2.90 114.83 51.18 0.31
Johnson Gardner 2.063   25-Year 460.00 895.22 901.59 899.30 901.76 0.002301 3.30 154.04 90.16 0.32
Johnson Gardner 2.063   50-Year 570.00 895.22 901.91 899.74 902.11 0.002445 3.62 186.30 109.35 0.34
Johnson Gardner 2.063   500-Year 1050.00 895.22 902.61 901.16 902.98 0.003919 5.17 272.03 137.56 0.44

Johnson Gardner 2.068   100-Year 690.00 895.61 902.32 898.87 902.48 0.001253 3.24 247.63 132.26 0.25
Johnson Gardner 2.068   10-Year 330.00 895.61 901.16 897.67 901.23 0.000771 2.13 160.00 61.29 0.19
Johnson Gardner 2.068   25-Year 460.00 895.61 901.71 898.14 901.81 0.000920 2.55 199.32 81.91 0.21
Johnson Gardner 2.068   50-Year 570.00 895.61 902.05 898.50 902.17 0.001067 2.88 225.60 108.90 0.23
Johnson Gardner 2.068   500-Year 1050.00 895.61 902.81 899.95 903.08 0.002015 4.37 287.12 169.64 0.33

Johnson Gardner 2.087   Bridge

Johnson Gardner 2.098   100-Year 690.00 895.55 903.36 899.45 903.55 0.001308 3.51 230.37 231.02 0.26
Johnson Gardner 2.098   10-Year 330.00 895.55 901.33 898.10 901.44 0.001177 2.67 123.39 30.72 0.24



HEC-RAS  Plan: RR Removal (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
Johnson Gardner 2.098   25-Year 460.00 895.55 902.11 898.63 902.26 0.001385 3.10 149.05 36.62 0.26
Johnson Gardner 2.098   50-Year 570.00 895.55 902.71 899.05 902.89 0.001416 3.36 176.20 59.81 0.27
Johnson Gardner 2.098   500-Year 1050.00 895.55 904.13 900.48 904.34 0.001439 4.01 480.02 307.28 0.28

Johnson Gardner 2.14    100-Year 690.00 896.16 903.76 900.62 903.84 0.001113 2.69 453.03 232.25 0.23
Johnson Gardner 2.14    10-Year 330.00 896.16 901.66 899.02 901.81 0.002342 3.12 105.66 34.26 0.31
Johnson Gardner 2.14    25-Year 460.00 896.16 902.49 899.74 902.64 0.002328 3.18 187.52 163.13 0.32
Johnson Gardner 2.14    50-Year 570.00 896.16 903.12 900.21 903.24 0.001661 2.94 310.36 216.54 0.28
Johnson Gardner 2.14    500-Year 1050.00 896.16 904.55 901.65 904.66 0.001190 3.12 657.14 298.38 0.25

Johnson Gardner 2.177   100-Year 690.00 897.64 903.98 901.67 904.19 0.002439 3.96 268.73 141.38 0.34
Johnson Gardner 2.177   10-Year 330.00 897.64 902.18 900.15 902.40 0.003740 3.76 87.73 30.70 0.39
Johnson Gardner 2.177   25-Year 460.00 897.64 902.98 900.80 903.21 0.003401 3.91 140.00 110.28 0.38
Johnson Gardner 2.177   50-Year 570.00 897.64 903.46 901.23 903.69 0.002962 4.00 197.47 132.83 0.37
Johnson Gardner 2.177   500-Year 1050.00 897.64 904.77 902.75 905.03 0.002591 4.58 400.85 191.43 0.36

Johnson Gardner 2.211   100-Year 690.00 897.89 904.51 903.51 904.69 0.003096 4.21 332.37 186.20 0.38
Johnson Gardner 2.211   10-Year 330.00 897.89 903.01 901.45 903.33 0.006744 4.69 92.86 100.66 0.52
Johnson Gardner 2.211   25-Year 460.00 897.89 903.69 902.50 903.93 0.004575 4.37 186.88 165.28 0.44
Johnson Gardner 2.211   50-Year 570.00 897.89 904.09 903.23 904.31 0.003809 4.33 256.43 178.73 0.41
Johnson Gardner 2.211   500-Year 1050.00 897.89 905.34 904.10 905.52 0.002681 4.46 492.89 197.46 0.36

Johnson Gardner 2.251   100-Year 690.00 897.95 905.10 903.25 905.35 0.002912 4.38 270.79 149.59 0.37
Johnson Gardner 2.251   10-Year 330.00 897.95 904.00 901.66 904.17 0.002589 3.38 117.55 109.67 0.34
Johnson Gardner 2.251   25-Year 460.00 897.95 904.46 902.32 904.66 0.002687 3.77 182.89 125.08 0.35
Johnson Gardner 2.251   50-Year 570.00 897.95 904.78 902.78 905.00 0.002844 4.10 223.93 136.55 0.37
Johnson Gardner 2.251   500-Year 1050.00 897.95 905.87 904.48 906.16 0.003043 5.00 393.85 166.91 0.39

Johnson Gardner 2.297   100-Year 380.00 899.37 905.77 902.86 905.86 0.001242 2.68 236.08 164.49 0.24
Johnson Gardner 2.297   10-Year 190.00 899.37 904.58 901.77 904.67 0.001364 2.31 82.12 67.90 0.24
Johnson Gardner 2.297   25-Year 250.00 899.37 905.08 902.17 905.16 0.001293 2.39 137.83 105.18 0.24
Johnson Gardner 2.297   50-Year 310.00 899.37 905.43 902.52 905.51 0.001268 2.54 182.66 140.03 0.24
Johnson Gardner 2.297   500-Year 570.00 899.37 906.57 903.69 906.67 0.001106 2.87 375.58 181.92 0.24

Johnson Gardner 2.316   100-Year 380.00 898.57 905.89 902.38 905.99 0.001267 2.70 212.10 121.22 0.24
Johnson Gardner 2.316   10-Year 190.00 898.57 904.72 901.04 904.79 0.001083 2.15 89.85 61.72 0.21
Johnson Gardner 2.316   25-Year 250.00 898.57 905.21 901.52 905.29 0.001227 2.34 132.99 99.15 0.23
Johnson Gardner 2.316   50-Year 310.00 898.57 905.55 901.94 905.64 0.001247 2.52 171.85 114.66 0.23
Johnson Gardner 2.316   500-Year 570.00 898.57 906.68 903.48 906.79 0.001275 3.05 318.24 150.57 0.25

Johnson Gardner 2.406   100-Year 380.00 900.93 906.67 904.17 906.84 0.002541 3.38 123.39 84.00 0.33
Johnson Gardner 2.406   10-Year 190.00 900.93 905.37 903.18 905.48 0.001946 2.69 70.60 25.38 0.28
Johnson Gardner 2.406   25-Year 250.00 900.93 905.93 903.53 906.06 0.002156 2.90 86.33 30.22 0.30
Johnson Gardner 2.406   50-Year 310.00 900.93 906.32 903.85 906.47 0.002485 3.13 98.94 47.40 0.33
Johnson Gardner 2.406   500-Year 570.00 900.93 907.43 904.96 907.63 0.002382 3.77 196.32 169.76 0.33

Johnson Gardner 2.431   100-Year 380.00 902.17 907.08 907.45 0.006278 4.90 79.73 58.09 0.51
Johnson Gardner 2.431   10-Year 190.00 902.17 905.73 906.01 0.006968 4.27 44.51 20.87 0.52
Johnson Gardner 2.431   25-Year 250.00 902.17 906.31 906.60 0.006108 4.34 57.62 23.96 0.49
Johnson Gardner 2.431   50-Year 310.00 902.17 906.73 907.05 0.005936 4.55 68.13 25.83 0.49
Johnson Gardner 2.431   500-Year 570.00 902.17 907.81 908.22 0.006142 5.36 137.89 96.68 0.52

Johnson Gardner 2.438   Culvert

Johnson Gardner 2.441   100-Year 380.00 901.96 908.28 905.33 908.38 0.001224 2.63 189.83 114.42 0.24
Johnson Gardner 2.441   10-Year 190.00 901.96 907.72 904.33 907.76 0.000583 1.66 130.94 94.98 0.16
Johnson Gardner 2.441   25-Year 250.00 901.96 907.96 904.69 908.02 0.000768 1.98 154.94 103.82 0.19
Johnson Gardner 2.441   50-Year 310.00 901.96 908.11 905.00 908.19 0.000994 2.30 170.97 107.83 0.22
Johnson Gardner 2.441   500-Year 570.00 901.96 908.67 906.07 908.82 0.001780 3.39 237.76 139.62 0.30

Johnson Gardner 2.464   100-Year 380.00 902.19 908.46 905.82 908.60 0.002399 3.07 123.72 58.76 0.33
Johnson Gardner 2.464   10-Year 190.00 902.19 907.80 904.74 907.86 0.000918 1.94 98.08 33.85 0.20
Johnson Gardner 2.464   25-Year 250.00 902.19 908.07 905.12 908.15 0.001333 2.32 107.60 37.62 0.24
Johnson Gardner 2.464   50-Year 310.00 902.19 908.25 905.46 908.36 0.001823 2.70 114.88 44.24 0.28
Johnson Gardner 2.464   500-Year 570.00 902.19 908.92 906.59 909.14 0.003288 3.86 163.56 95.98 0.39

Johnson Gardner 2.483   100-Year 380.00 903.60 908.69 906.77 908.92 0.003013 3.82 104.07 60.55 0.37
Johnson Gardner 2.483   10-Year 190.00 903.60 907.90 905.80 908.00 0.001744 2.53 75.20 28.55 0.27
Johnson Gardner 2.483   25-Year 250.00 903.60 908.21 906.15 908.35 0.002221 2.97 84.28 33.27 0.31
Johnson Gardner 2.483   50-Year 310.00 903.60 908.44 906.45 908.62 0.002650 3.39 92.87 44.65 0.35
Johnson Gardner 2.483   500-Year 570.00 903.60 909.22 907.51 909.57 0.003922 4.82 131.75 86.54 0.44

Johnson Gardner 2.495   Bridge

Johnson Gardner 2.5     100-Year 380.00 903.60 909.04 906.95 909.26 0.003089 3.81 111.63 103.84 0.37
Johnson Gardner 2.5     10-Year 190.00 903.60 908.07 905.84 908.18 0.002119 2.74 69.45 26.39 0.30
Johnson Gardner 2.5     25-Year 250.00 903.60 908.42 906.24 908.58 0.002620 3.15 79.37 28.69 0.33
Johnson Gardner 2.5     50-Year 310.00 903.60 908.71 906.59 908.91 0.003028 3.52 90.12 73.91 0.36



HEC-RAS  Plan: RR Removal (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
Johnson Gardner 2.5     500-Year 570.00 903.60 910.35 907.81 910.52 0.001731 3.57 215.19 149.83 0.29

Johnson Gardner 2.545   100-Year 380.00 903.82 909.84 907.83 910.13 0.004037 4.28 88.77 117.24 0.42
Johnson Gardner 2.545   10-Year 190.00 903.82 908.62 906.73 908.78 0.002823 3.19 59.57 21.45 0.34
Johnson Gardner 2.545   25-Year 250.00 903.82 909.09 907.14 909.28 0.003170 3.58 69.89 71.50 0.36
Johnson Gardner 2.545   50-Year 310.00 903.82 909.47 907.48 909.71 0.003566 3.92 79.08 95.37 0.39
Johnson Gardner 2.545   500-Year 570.00 903.82 910.89 908.65 911.00 0.002138 3.16 289.15 152.64 0.31

Johnson Gardner 2.613   100-Year 380.00 905.87 911.35 909.53 911.59 0.004095 4.06 124.14 93.82 0.41
Johnson Gardner 2.613   10-Year 190.00 905.87 909.86 908.34 910.08 0.004660 3.82 49.69 19.67 0.42
Johnson Gardner 2.613   25-Year 250.00 905.87 910.41 908.77 910.67 0.004652 4.08 61.21 21.98 0.43
Johnson Gardner 2.613   50-Year 310.00 905.87 910.91 909.14 911.17 0.004632 4.14 85.23 74.88 0.44
Johnson Gardner 2.613   500-Year 570.00 905.87 911.86 910.37 912.16 0.004852 4.81 175.72 118.08 0.46

Johnson Gardner 2.635   100-Year 380.00 906.29 911.80 909.75 911.98 0.002679 3.55 130.69 148.13 0.34
Johnson Gardner 2.635   10-Year 190.00 906.29 910.40 908.65 910.55 0.003243 3.12 60.92 25.52 0.36
Johnson Gardner 2.635   25-Year 250.00 906.29 910.96 909.05 911.13 0.003131 3.28 76.34 65.40 0.36
Johnson Gardner 2.635   50-Year 310.00 906.29 911.43 909.41 911.60 0.002820 3.37 103.17 125.60 0.35
Johnson Gardner 2.635   500-Year 570.00 906.29 912.37 910.51 912.62 0.003124 4.26 177.83 160.74 0.38

Johnson Gardner 2.667   100-Year 380.00 906.04 912.19 909.26 912.34 0.001742 3.16 128.00 93.58 0.28
Johnson Gardner 2.667   10-Year 190.00 906.04 910.81 908.11 910.90 0.001446 2.42 78.45 26.25 0.25
Johnson Gardner 2.667   25-Year 250.00 906.04 911.38 908.49 911.49 0.001566 2.65 94.78 33.32 0.26
Johnson Gardner 2.667   50-Year 310.00 906.04 911.83 908.87 911.95 0.001607 2.86 111.76 63.83 0.27
Johnson Gardner 2.667   500-Year 570.00 906.04 912.83 910.12 913.07 0.002276 4.00 161.07 118.84 0.33

Johnson Gardner 2.673   100-Year 380.00 907.01 912.25 910.32 912.42 0.002693 3.33 114.11 76.10 0.35
Johnson Gardner 2.673   10-Year 190.00 907.01 910.85 909.49 910.98 0.003015 2.91 65.34 30.52 0.35
Johnson Gardner 2.673   25-Year 250.00 907.01 911.43 909.78 911.57 0.002594 2.98 83.95 46.02 0.33
Johnson Gardner 2.673   50-Year 310.00 907.01 911.88 910.05 912.03 0.002536 3.11 99.83 61.76 0.33
Johnson Gardner 2.673   500-Year 570.00 907.01 912.91 910.94 913.16 0.003379 4.00 142.46 91.37 0.40

Johnson Gardner 2.691   100-Year 380.00 908.96 912.60 912.82 0.006857 4.13 132.69 112.00 0.53
Johnson Gardner 2.691   10-Year 190.00 908.96 911.26 911.26 911.86 0.030124 6.22 30.56 26.13 1.01
Johnson Gardner 2.691   25-Year 250.00 908.96 911.79 911.62 912.21 0.017721 5.26 54.67 74.50 0.80
Johnson Gardner 2.691   50-Year 310.00 908.96 912.24 912.51 0.010443 4.43 93.79 99.34 0.63
Johnson Gardner 2.691   500-Year 570.00 908.96 913.32 913.53 0.004366 4.09 220.87 139.61 0.44

Johnson Gardner 2.707   100-Year 380.00 909.59 913.21 913.57 0.009320 4.82 83.42 56.60 0.62
Johnson Gardner 2.707   10-Year 190.00 909.59 912.75 911.87 912.91 0.005389 3.19 60.04 44.96 0.45
Johnson Gardner 2.707   25-Year 250.00 909.59 912.92 913.14 0.006603 3.76 68.22 48.42 0.51
Johnson Gardner 2.707   50-Year 310.00 909.59 913.03 913.32 0.008454 4.38 73.41 51.22 0.58
Johnson Gardner 2.707   500-Year 570.00 909.59 913.71 913.16 914.19 0.009267 5.62 116.24 88.76 0.64

Johnson Gardner 2.754   100-Year 380.00 909.96 914.73 914.89 0.003249 3.54 143.00 83.48 0.38
Johnson Gardner 2.754   10-Year 190.00 909.96 913.83 913.96 0.003463 2.96 75.19 63.13 0.37
Johnson Gardner 2.754   25-Year 250.00 909.96 914.16 914.31 0.003433 3.19 98.03 74.74 0.38
Johnson Gardner 2.754   50-Year 310.00 909.96 914.45 914.60 0.003314 3.35 120.15 79.85 0.37
Johnson Gardner 2.754   500-Year 570.00 909.96 915.33 915.54 0.003241 4.04 195.79 91.17 0.39

Johnson Gardner 2.794   100-Year 380.00 909.79 915.11 915.18 0.000672 2.16 223.82 95.74 0.19
Johnson Gardner 2.794   10-Year 190.00 909.79 914.15 914.19 0.000461 1.49 143.09 70.86 0.15
Johnson Gardner 2.794   25-Year 250.00 909.79 914.51 914.55 0.000537 1.73 170.31 82.12 0.16
Johnson Gardner 2.794   50-Year 310.00 909.79 914.81 914.87 0.000601 1.94 196.23 89.30 0.18
Johnson Gardner 2.794   500-Year 570.00 909.79 915.76 915.86 0.000846 2.67 295.32 127.54 0.22

Johnson Gardner 2.824   100-Year 380.00 910.02 915.19 915.45 0.004112 4.13 95.54 51.96 0.43
Johnson Gardner 2.824   10-Year 190.00 910.02 914.23 914.36 0.002626 2.95 64.32 25.99 0.33
Johnson Gardner 2.824   25-Year 250.00 910.02 914.58 914.76 0.003112 3.38 73.97 27.73 0.36
Johnson Gardner 2.824   50-Year 310.00 910.02 914.89 915.11 0.003554 3.75 82.56 29.19 0.39
Johnson Gardner 2.824   500-Year 570.00 910.02 915.86 916.20 0.004694 4.77 142.15 102.16 0.47

Johnson Gardner 2.838   100-Year 380.00 910.16 915.50 915.67 0.002134 3.38 129.98 68.22 0.32
Johnson Gardner 2.838   10-Year 190.00 910.16 914.43 914.53 0.001962 2.54 75.23 35.95 0.29
Johnson Gardner 2.838   25-Year 250.00 910.16 914.82 914.95 0.002019 2.85 92.22 47.50 0.30
Johnson Gardner 2.838   50-Year 310.00 910.16 915.16 915.31 0.002066 3.10 109.53 55.05 0.31
Johnson Gardner 2.838   500-Year 570.00 910.16 916.23 916.44 0.002211 3.90 195.77 102.80 0.33

Johnson Gardner 2.865   100-Year 380.00 910.39 915.86 916.04 0.003179 3.47 109.40 55.70 0.37
Johnson Gardner 2.865   10-Year 190.00 910.39 914.71 914.82 0.002080 2.67 71.20 28.23 0.30
Johnson Gardner 2.865   25-Year 250.00 910.39 915.13 915.27 0.002415 2.99 83.61 31.34 0.32
Johnson Gardner 2.865   50-Year 310.00 910.39 915.49 915.65 0.002752 3.24 95.58 44.40 0.35
Johnson Gardner 2.865   500-Year 570.00 910.39 916.58 916.84 0.003258 4.06 147.29 88.03 0.39

Johnson Gardner 2.874   Culvert

Johnson Gardner 2.879   100-Year 380.00 910.39 917.12 913.83 917.18 0.000630 2.04 227.30 118.46 0.18
Johnson Gardner 2.879   10-Year 190.00 910.39 916.29 912.87 916.32 0.000381 1.37 147.13 81.27 0.13



HEC-RAS  Plan: RR Removal (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
Johnson Gardner 2.879   25-Year 250.00 910.39 916.67 913.23 916.71 0.000437 1.58 181.64 106.09 0.15
Johnson Gardner 2.879   50-Year 310.00 910.39 916.93 913.53 916.97 0.000511 1.78 207.53 113.44 0.16
Johnson Gardner 2.879   500-Year 570.00 910.39 917.59 914.48 917.68 0.000887 2.61 290.12 128.70 0.22

Johnson Gardner 2.898   100-Year 380.00 910.63 917.18 913.95 917.26 0.000826 2.29 202.48 129.27 0.20
Johnson Gardner 2.898   10-Year 190.00 910.63 916.34 913.05 916.37 0.000506 1.53 124.49 59.07 0.15
Johnson Gardner 2.898   25-Year 250.00 910.63 916.72 913.38 916.77 0.000591 1.79 141.65 83.60 0.17
Johnson Gardner 2.898   50-Year 310.00 910.63 916.98 913.67 917.04 0.000712 2.06 155.05 108.42 0.19
Johnson Gardner 2.898   500-Year 570.00 910.63 917.68 914.64 917.79 0.001094 2.86 269.74 140.05 0.24

Johnson Gardner 2.931   100-Year 380.00 911.69 917.34 914.98 917.50 0.002188 3.21 118.31 171.26 0.32
Johnson Gardner 2.931   10-Year 190.00 911.69 916.44 913.97 916.51 0.001235 2.18 87.24 130.08 0.23
Johnson Gardner 2.931   25-Year 250.00 911.69 916.84 914.35 916.94 0.001466 2.49 100.44 154.03 0.26
Johnson Gardner 2.931   50-Year 310.00 911.69 917.12 914.68 917.24 0.001756 2.81 110.28 163.14 0.28
Johnson Gardner 2.931   500-Year 570.00 911.69 917.89 915.71 918.15 0.003371 4.09 139.44 188.49 0.40
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   RS = 2.874    Culv  Private Drive 9
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   RS = 2.874    Culv  Private Drive 9
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   RS = 2.545  ROB 910.2 elev based on low point in berm upstream of this cross
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   RS = 2.495    BR  SR32
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   RS = 2.438    Culv  Private Crossing 8
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   RS = 2.438    Culv  Private Crossing 8
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   RS = 2.297  LOB ineffective due to high ground upstream blocking access
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   RS = 2.251  Perminant ineffective in ROB due to tributary channel.  Flow in 
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Promising Solution 13.1 – Enlarge Joliet Rd. on Johnson-Gardner Drain 
  

  

 
 

 



  

HEC-RAS  Plan: Joliet North
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
DS 0.077   100-Year 1720.00 866.27 873.28 871.82 873.44 0.004031 4.22 895.51 570.33 0.31
DS 0.077   10-Year 780.00 866.27 872.15 869.78 872.32 0.004033 3.65 342.39 359.07 0.30
DS 0.077   25-Year 1090.00 866.27 872.64 870.46 872.81 0.004028 3.90 558.24 491.31 0.30
DS 0.077   50-Year 1390.00 866.27 872.97 871.01 873.14 0.004036 4.07 728.62 533.41 0.31
DS 0.077   500-Year 2620.00 866.27 873.97 872.84 874.13 0.004032 4.55 1339.23 679.38 0.32

DS 0.139   100-Year 1720.00 867.29 875.09 873.18 875.13 0.001393 2.43 1327.33 622.43 0.18
DS 0.139   10-Year 780.00 867.29 873.94 871.38 873.97 0.001306 2.02 734.11 495.94 0.17
DS 0.139   25-Year 1090.00 867.29 874.41 872.75 874.44 0.001300 2.15 959.33 564.12 0.17
DS 0.139   50-Year 1390.00 867.29 874.76 873.04 874.80 0.001348 2.30 1149.92 598.92 0.18
DS 0.139   500-Year 2620.00 867.29 875.81 873.66 875.86 0.001459 2.69 1882.05 661.98 0.19

DS 0.191   100-Year 1720.00 867.61 875.57 873.91 875.71 0.003133 3.64 675.04 447.97 0.27
DS 0.191   10-Year 780.00 867.61 874.38 871.73 874.46 0.002408 2.72 406.21 368.38 0.23
DS 0.191   25-Year 1090.00 867.61 874.85 872.39 874.96 0.002645 3.05 509.43 406.76 0.24
DS 0.191   50-Year 1390.00 867.61 875.23 873.51 875.35 0.002875 3.34 593.69 426.25 0.26
DS 0.191   500-Year 2620.00 867.61 876.25 874.45 876.33 0.001927 3.07 1360.80 494.51 0.22

DS 0.264   100-Year 1720.00 869.34 876.78 876.91 0.003139 3.74 810.60 354.66 0.27
DS 0.264   10-Year 780.00 869.34 875.46 875.60 0.003665 3.41 370.49 293.12 0.28
DS 0.264   25-Year 1090.00 869.34 875.98 876.11 0.003440 3.55 534.21 326.60 0.28
DS 0.264   50-Year 1390.00 869.34 876.39 876.52 0.003279 3.65 672.88 343.92 0.27
DS 0.264   500-Year 2620.00 869.34 877.24 877.43 0.004584 4.75 979.19 391.28 0.33

DS 0.337   100-Year 1720.00 869.62 877.94 875.24 878.10 0.002877 3.75 696.69 272.36 0.27
DS 0.337   10-Year 780.00 869.62 876.62 873.49 876.73 0.002380 2.90 371.42 227.05 0.23
DS 0.337   25-Year 1090.00 869.62 877.14 874.24 877.27 0.002585 3.24 492.89 236.00 0.25
DS 0.337   50-Year 1390.00 869.62 877.55 874.76 877.69 0.002752 3.51 590.72 255.85 0.26
DS 0.337   500-Year 2620.00 869.62 878.75 876.91 878.93 0.003260 4.33 942.11 330.75 0.29

DS 0.375   100-Year 1720.00 870.46 878.62 876.31 878.95 0.005922 5.30 550.84 268.53 0.37
DS 0.375   10-Year 780.00 870.46 877.19 874.33 877.46 0.005138 4.15 192.62 156.07 0.33
DS 0.375   25-Year 1090.00 870.46 877.75 875.08 878.15 0.006784 5.13 233.79 220.57 0.39
DS 0.375   50-Year 1390.00 870.46 878.20 875.72 878.52 0.005771 5.00 442.25 244.19 0.36
DS 0.375   500-Year 2620.00 870.46 879.50 877.57 879.85 0.006005 5.83 791.51 276.05 0.38

DS 0.441   100-Year 1720.00 871.35 880.18 876.69 880.37 0.002946 4.06 733.07 312.35 0.27
DS 0.441   10-Year 780.00 871.35 878.59 874.81 878.76 0.002839 3.37 240.85 179.53 0.25
DS 0.441   25-Year 1090.00 871.35 879.37 875.51 879.54 0.002574 3.50 465.06 273.52 0.25
DS 0.441   50-Year 1390.00 871.35 879.73 876.11 879.92 0.002927 3.88 594.10 303.66 0.26
DS 0.441   500-Year 2620.00 871.35 881.11 878.07 881.32 0.003116 4.53 1031.91 327.81 0.28

DS 0.483   100-Year 1720.00 872.16 880.86 877.78 881.08 0.003434 4.25 632.78 249.02 0.29
DS 0.483   10-Year 780.00 872.16 879.24 875.97 879.41 0.002992 3.29 248.97 176.60 0.26
DS 0.483   25-Year 1090.00 872.16 879.97 876.67 880.15 0.002924 3.56 431.85 206.72 0.26
DS 0.483   50-Year 1390.00 872.16 880.40 877.30 880.60 0.003267 3.95 525.03 228.46 0.28
DS 0.483   500-Year 2620.00 872.16 881.82 878.97 882.08 0.003744 4.87 880.10 260.89 0.31

DS 0.538   100-Year 1720.00 873.08 881.80 878.23 881.98 0.002767 3.86 733.32 321.59 0.26
DS 0.538   10-Year 780.00 873.08 880.08 876.54 880.23 0.002604 3.07 256.09 143.44 0.24
DS 0.538   25-Year 1090.00 873.08 880.80 877.16 880.96 0.002662 3.40 446.61 250.25 0.25
DS 0.538   50-Year 1390.00 873.08 881.31 877.68 881.48 0.002787 3.68 580.62 294.68 0.26
DS 0.538   500-Year 2620.00 873.08 882.83 879.46 883.02 0.002748 4.23 1083.18 353.12 0.27

DS 0.587   100-Year 1560.00 874.02 882.52 879.33 882.65 0.002413 3.44 763.22 302.60 0.24
DS 0.587   10-Year 710.00 874.02 880.79 877.50 880.94 0.002967 3.08 244.45 179.23 0.25
DS 0.587   25-Year 990.00 874.02 881.51 878.23 881.65 0.002705 3.24 463.72 290.51 0.25
DS 0.587   50-Year 1260.00 874.02 882.04 878.78 882.17 0.002515 3.33 618.45 296.79 0.24
DS 0.587   500-Year 2380.00 874.02 883.55 880.53 883.69 0.002365 3.77 1078.75 312.73 0.25

DS 0.625   100-Year 1560.00 875.11 883.11 880.36 883.36 0.004635 4.29 524.99 280.37 0.33
DS 0.625   10-Year 710.00 875.11 881.49 878.68 881.65 0.004219 3.24 219.56 80.99 0.30
DS 0.625   25-Year 990.00 875.11 882.16 879.40 882.38 0.004550 3.72 300.89 161.38 0.32
DS 0.625   50-Year 1260.00 875.11 882.65 879.89 882.89 0.004711 4.07 404.09 249.16 0.33
DS 0.625   500-Year 2380.00 875.11 884.11 881.48 884.36 0.004274 4.62 818.05 393.82 0.33

DS 0.668   100-Year 1560.00 875.11 884.09 880.80 884.32 0.004009 4.23 502.44 232.56 0.30
DS 0.668   10-Year 710.00 875.11 882.34 879.12 882.50 0.003395 3.22 220.64 75.56 0.27
DS 0.668   25-Year 990.00 875.11 883.10 879.77 883.30 0.003721 3.62 318.15 147.82 0.28
DS 0.668   50-Year 1260.00 875.11 883.63 880.27 883.84 0.003830 3.92 407.33 186.03 0.29
DS 0.668   500-Year 2380.00 875.11 885.04 881.98 885.31 0.004139 4.74 765.89 320.80 0.32

DS 0.732   100-Year 1560.00 876.46 885.10 881.40 885.21 0.001823 2.95 735.30 282.09 0.21
DS 0.732   10-Year 710.00 876.46 883.25 879.95 883.32 0.001792 2.29 352.48 131.96 0.20
DS 0.732   25-Year 990.00 876.46 884.05 880.55 884.14 0.001750 2.54 484.18 188.48 0.20
DS 0.732   50-Year 1260.00 876.46 884.61 881.00 884.70 0.001777 2.75 604.73 239.90 0.21
DS 0.732   500-Year 2380.00 876.46 886.11 882.26 886.24 0.001961 3.39 1058.78 370.07 0.22



HEC-RAS  Plan: Joliet North (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
DS 0.768   100-Year 1560.00 876.65 885.46 882.39 885.55 0.001922 3.09 823.18 302.56 0.22
DS 0.768   10-Year 710.00 876.65 883.62 881.11 883.72 0.002467 2.79 341.04 175.13 0.23
DS 0.768   25-Year 990.00 876.65 884.41 881.57 884.51 0.002219 2.94 524.77 268.54 0.23
DS 0.768   50-Year 1260.00 876.65 884.95 881.97 885.05 0.002012 2.99 675.87 283.42 0.22
DS 0.768   500-Year 2380.00 876.65 886.48 883.15 886.59 0.001890 3.38 1148.18 330.25 0.22

DS 0.792   100-Year 1560.00 878.13 885.74 883.66 885.88 0.003380 3.96 707.74 320.66 0.28
DS 0.792   10-Year 710.00 878.13 883.99 882.22 884.22 0.006087 4.23 221.90 174.91 0.36
DS 0.792   25-Year 990.00 878.13 884.73 882.73 884.93 0.004812 4.18 407.72 270.69 0.33
DS 0.792   50-Year 1260.00 878.13 885.25 883.22 885.41 0.003987 4.06 555.15 303.01 0.30
DS 0.792   500-Year 2380.00 878.13 886.75 884.32 886.88 0.002780 3.98 1047.37 348.06 0.26

DS 0.827   100-Year 1560.00 878.49 886.39 884.32 886.58 0.004169 4.65 586.40 222.80 0.32
DS 0.827   10-Year 710.00 878.49 884.91 882.71 885.04 0.003258 3.47 319.85 146.69 0.27
DS 0.827   25-Year 990.00 878.49 885.52 883.46 885.67 0.003387 3.82 414.12 175.80 0.28
DS 0.827   50-Year 1260.00 878.49 885.95 883.89 886.12 0.003686 4.18 483.90 197.79 0.30
DS 0.827   500-Year 2380.00 878.49 887.32 885.22 887.54 0.004459 5.26 815.10 263.45 0.34

DS 0.855   100-Year 1560.00 878.19 886.88 883.82 886.98 0.001884 3.23 796.04 290.97 0.22
DS 0.855   10-Year 710.00 878.19 885.29 882.10 885.37 0.001651 2.53 426.80 237.63 0.20
DS 0.855   25-Year 990.00 878.19 885.93 882.80 886.02 0.001715 2.78 560.04 273.28 0.20
DS 0.855   50-Year 1260.00 878.19 886.40 883.33 886.50 0.001858 3.05 677.32 283.23 0.21
DS 0.855   500-Year 2380.00 878.19 887.85 884.70 887.99 0.002145 3.77 1046.23 312.70 0.24

DS 0.884   100-Year 1560.00 879.32 887.16 883.51 887.34 0.002354 3.61 488.19 357.03 0.25
DS 0.884   10-Year 710.00 879.32 885.53 881.96 885.60 0.001371 2.28 349.72 281.04 0.18
DS 0.884   25-Year 990.00 879.32 886.18 882.52 886.29 0.001699 2.76 405.04 314.60 0.20
DS 0.884   50-Year 1260.00 879.32 886.67 883.02 886.81 0.002031 3.18 446.58 321.71 0.23
DS 0.884   500-Year 2380.00 879.32 888.17 884.45 888.47 0.003281 4.68 573.86 399.26 0.30

DS 0.899   Bridge

DS 0.908   100-Year 1560.00 879.32 888.03 883.97 888.13 0.001295 2.99 729.19 321.50 0.18
DS 0.908   10-Year 710.00 879.32 885.89 881.98 885.94 0.001092 2.26 449.74 270.00 0.16
DS 0.908   25-Year 990.00 879.32 886.70 882.64 886.77 0.001173 2.54 555.07 287.92 0.17
DS 0.908   50-Year 1260.00 879.32 887.35 883.37 887.44 0.001247 2.78 640.60 299.12 0.18
DS 0.908   500-Year 2380.00 879.32 889.67 884.81 889.79 0.001370 3.47 941.40 359.38 0.19

DS 0.952   100-Year 1560.00 880.21 888.42 886.43 888.50 0.002018 3.15 963.62 337.16 0.22
DS 0.952   10-Year 710.00 880.21 886.30 884.80 886.47 0.005358 3.91 316.80 258.86 0.34
DS 0.952   25-Year 990.00 880.21 887.10 885.43 887.22 0.003477 3.54 544.32 291.78 0.28
DS 0.952   50-Year 1260.00 880.21 887.75 886.19 887.84 0.002643 3.35 741.89 320.28 0.25
DS 0.952   500-Year 2380.00 880.21 890.05 886.59 890.11 0.001269 2.91 1545.82 376.55 0.18

DS 0.983   100-Year 1560.00 880.21 888.73 886.38 888.79 0.001468 2.71 1124.27 388.86 0.19
DS 0.983   10-Year 710.00 880.21 886.96 884.78 887.04 0.002219 2.68 486.61 313.89 0.22
DS 0.983   25-Year 990.00 880.21 887.59 885.61 887.65 0.001978 2.75 694.05 352.54 0.21
DS 0.983   50-Year 1260.00 880.21 888.14 886.09 888.20 0.001719 2.74 894.56 370.67 0.20
DS 0.983   500-Year 2380.00 880.21 890.25 887.02 890.30 0.000987 2.56 1732.37 411.45 0.16

DS 1.063   100-Year 1560.00 880.88 889.40 886.82 889.50 0.001927 3.20 823.42 282.55 0.22
DS 1.063   10-Year 710.00 880.88 887.80 884.82 887.89 0.001838 2.60 409.08 187.31 0.20
DS 1.063   25-Year 990.00 880.88 888.40 885.56 888.50 0.002006 2.93 549.96 262.87 0.22
DS 1.063   50-Year 1260.00 880.88 888.89 886.20 888.99 0.002011 3.10 680.94 274.22 0.22
DS 1.063   500-Year 2380.00 880.88 890.74 887.56 890.83 0.001613 3.31 1215.33 305.93 0.21

DS 1.113   100-Year 1030.00 882.10 889.85 886.79 889.89 0.001034 2.09 855.92 320.76 0.16
DS 1.113   10-Year 480.00 882.10 888.28 885.53 888.32 0.001443 1.98 371.94 273.12 0.18
DS 1.113   25-Year 670.00 882.10 888.89 886.07 888.94 0.001296 2.06 555.38 307.62 0.17
DS 1.113   50-Year 840.00 882.10 889.36 886.45 889.41 0.001153 2.08 701.92 314.79 0.16
DS 1.113   500-Year 1570.00 882.10 891.11 887.96 891.15 0.000803 2.12 1268.27 333.71 0.14

DS 1.182   100-Year 1030.00 883.94 890.43 890.54 0.003435 3.32 491.40 243.21 0.27
DS 1.182   10-Year 480.00 883.94 889.12 889.27 0.005417 3.33 200.21 200.12 0.33
DS 1.182   25-Year 670.00 883.94 889.64 889.77 0.004463 3.33 307.68 219.27 0.30
DS 1.182   50-Year 840.00 883.94 890.02 890.14 0.003948 3.34 394.36 231.07 0.29
DS 1.182   500-Year 1570.00 883.94 891.54 891.63 0.002350 3.17 776.10 268.88 0.23

DS 1.214   100-Year 1030.00 884.01 890.87 890.95 0.001837 2.63 534.48 230.63 0.21
DS 1.214   10-Year 480.00 884.01 889.68 889.74 0.001684 2.10 279.67 193.83 0.19
DS 1.214   25-Year 670.00 884.01 890.15 890.22 0.001810 2.35 374.20 212.15 0.20
DS 1.214   50-Year 840.00 884.01 890.50 890.58 0.001857 2.51 451.01 222.90 0.21
DS 1.214   500-Year 1570.00 884.01 891.86 891.95 0.001605 2.77 773.43 248.50 0.20

DS 1.263   100-Year 1030.00 884.60 891.31 887.19 891.42 0.001748 2.64 405.77 225.68 0.20
DS 1.263   10-Year 480.00 884.60 890.03 886.18 890.07 0.000989 1.65 290.42 114.63 0.15
DS 1.263   25-Year 670.00 884.60 890.54 886.56 890.61 0.001283 2.04 335.93 160.38 0.17
DS 1.263   50-Year 840.00 884.60 890.92 886.86 891.01 0.001521 2.34 370.51 198.16 0.19



HEC-RAS  Plan: Joliet North (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
DS 1.263   500-Year 1570.00 884.60 892.30 887.98 892.47 0.002214 3.33 495.64 291.94 0.23

DS 1.276   Bridge

DS 1.284   100-Year 1030.00 884.91 891.99 887.78 892.06 0.000973 2.23 565.29 218.04 0.15
DS 1.284   10-Year 480.00 884.91 890.54 886.64 890.56 0.000548 1.41 403.27 147.82 0.11
DS 1.284   25-Year 670.00 884.91 891.12 887.21 891.15 0.000715 1.73 464.44 179.17 0.13
DS 1.284   50-Year 840.00 884.91 891.55 887.54 891.60 0.000848 1.98 513.52 203.81 0.14
DS 1.284   500-Year 1570.00 884.91 893.24 888.37 893.33 0.001142 2.71 715.74 234.76 0.17

DS 1.308   100-Year 1030.00 884.10 892.17 888.68 892.25 0.002425 2.91 549.99 246.69 0.23
DS 1.308   10-Year 480.00 884.10 890.64 887.64 890.69 0.001797 2.08 306.08 105.26 0.19
DS 1.308   25-Year 670.00 884.10 891.25 888.05 891.32 0.002401 2.57 379.77 162.56 0.22
DS 1.308   50-Year 840.00 884.10 891.71 888.38 891.79 0.002516 2.78 453.11 200.15 0.23
DS 1.308   500-Year 1570.00 884.10 893.44 889.43 893.52 0.001898 2.99 895.26 289.61 0.21

DS 1.383   100-Year 1030.00 884.55 892.92 888.94 892.99 0.001479 2.50 676.35 346.31 0.19
DS 1.383   10-Year 480.00 884.55 891.31 887.40 891.39 0.001689 2.13 227.66 132.81 0.19
DS 1.383   25-Year 670.00 884.55 892.02 887.98 892.09 0.001618 2.32 390.64 263.07 0.19
DS 1.383   50-Year 840.00 884.55 892.48 888.44 892.56 0.001568 2.44 529.43 329.04 0.19
DS 1.383   500-Year 1570.00 884.55 894.04 889.93 894.10 0.001182 2.52 1075.08 365.82 0.17

DS 1.457   100-Year 1030.00 885.45 893.73 890.43 893.92 0.003778 3.59 332.01 354.12 0.29
DS 1.457   10-Year 480.00 885.45 892.18 888.89 892.29 0.003148 2.65 182.15 121.34 0.25
DS 1.457   25-Year 670.00 885.45 892.88 889.51 893.01 0.003410 2.99 243.71 252.29 0.26
DS 1.457   50-Year 840.00 885.45 893.33 889.98 893.49 0.003548 3.28 290.08 328.90 0.27
DS 1.457   500-Year 1570.00 885.45 894.67 891.53 894.80 0.002713 3.42 755.92 396.82 0.25

DS 1.474   Bridge

DS 1.481   100-Year 1030.00 885.45 894.62 891.39 894.77 0.003102 3.39 366.02 381.04 0.26
DS 1.481   10-Year 480.00 885.45 892.80 889.39 892.92 0.003821 2.85 182.58 170.57 0.27
DS 1.481   25-Year 670.00 885.45 893.57 890.30 893.71 0.003333 3.04 253.84 299.28 0.26
DS 1.481   50-Year 840.00 885.45 894.12 890.87 894.26 0.003200 3.22 309.90 365.09 0.26
DS 1.481   500-Year 1570.00 885.45 895.61 892.82 895.66 0.001047 2.20 1150.62 433.86 0.15

Middle 1.559   100-Year 595.78 886.76 895.20 890.15 895.23 0.000367 1.57 553.98 244.38 0.13
Middle 1.559   10-Year 397.98 886.76 893.62 889.33 893.69 0.000987 2.06 193.45 154.08 0.19
Middle 1.559   25-Year 473.06 886.76 894.25 889.62 894.30 0.000635 1.79 351.01 193.91 0.16
Middle 1.559   50-Year 534.46 886.76 894.73 889.86 894.77 0.000473 1.67 449.93 214.73 0.14
Middle 1.559   500-Year 776.77 886.76 895.90 890.82 895.93 0.000325 1.61 735.46 273.66 0.12

Middle 1.621   100-Year 595.78 887.32 895.33 892.33 895.56 0.003313 3.85 154.91 62.23 0.35
Middle 1.621   10-Year 397.98 887.32 894.06 891.44 894.26 0.003286 3.63 109.74 31.33 0.34
Middle 1.621   25-Year 473.06 887.32 894.53 891.81 894.75 0.003333 3.78 125.03 34.01 0.35
Middle 1.621   50-Year 534.46 887.32 894.92 892.07 895.15 0.003309 3.85 138.93 36.86 0.35
Middle 1.621   500-Year 776.77 887.32 895.98 892.97 896.24 0.003311 4.10 220.34 128.30 0.36

Middle 1.64    100-Year 595.78 887.53 895.64 892.19 895.81 0.001940 3.30 180.31 40.65 0.28
Middle 1.64    10-Year 397.98 887.53 894.37 891.47 894.51 0.001898 2.99 133.13 34.14 0.27
Middle 1.64    25-Year 473.06 887.53 894.85 891.74 895.01 0.001965 3.15 149.98 36.48 0.27
Middle 1.64    50-Year 534.46 887.53 895.24 891.97 895.41 0.001965 3.25 164.63 38.40 0.28
Middle 1.64    500-Year 776.77 887.53 896.32 892.71 896.53 0.002532 3.67 211.99 85.34 0.32

Middle 1.662   100-Year 255.78 888.96 895.93 895.99 0.000787 1.95 131.27 32.89 0.17
Middle 1.662   10-Year 247.98 888.96 894.63 894.75 0.002042 2.72 91.29 28.63 0.27
Middle 1.662   25-Year 263.06 888.96 895.13 895.23 0.001520 2.48 105.91 30.37 0.23
Middle 1.662   50-Year 264.46 888.96 895.53 895.61 0.001125 2.24 118.32 31.64 0.20
Middle 1.662   500-Year 256.77 888.96 896.68 896.72 0.000484 1.64 156.71 35.21 0.14

Middle 1.688   100-Year 255.78 889.74 896.05 896.14 0.001538 2.50 102.24 28.75 0.23
Middle 1.688   10-Year 247.98 889.74 894.94 895.12 0.003602 3.40 72.92 24.49 0.35
Middle 1.688   25-Year 263.06 889.74 895.36 895.51 0.002814 3.15 83.40 26.05 0.31
Middle 1.688   50-Year 264.46 889.74 895.70 895.82 0.002150 2.86 92.44 27.32 0.27
Middle 1.688   500-Year 256.77 889.74 896.75 896.82 0.000950 2.08 123.60 32.14 0.19

Bypass 0.079   100-Year 435.22 892.72 895.50 895.52 0.000697 1.02 470.26 225.18 0.11
Bypass 0.079   10-Year 83.02 892.72 894.01 894.02 0.000660 0.54 161.49 190.67 0.10
Bypass 0.079   25-Year 197.94 892.72 894.59 894.60 0.000743 0.78 274.54 202.74 0.11
Bypass 0.079   50-Year 306.54 892.72 895.05 895.06 0.000712 0.90 369.80 212.47 0.11
Bypass 0.079   500-Year 794.23 892.72 896.07 896.10 0.001132 1.50 612.16 259.25 0.15

Bypass 0.095   100-Year 435.22 893.16 895.57 895.59 0.001246 1.25 393.54 229.01 0.15
Bypass 0.095   10-Year 83.02 893.16 894.10 894.11 0.002175 0.77 106.56 165.49 0.16
Bypass 0.095   25-Year 197.94 893.16 894.67 894.69 0.001688 1.01 208.46 186.89 0.16
Bypass 0.095   50-Year 306.54 893.16 895.12 895.14 0.001386 1.13 295.79 203.82 0.15
Bypass 0.095   500-Year 794.23 893.16 896.18 896.22 0.001700 1.72 539.22 262.37 0.18



HEC-RAS  Plan: Joliet North (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
Bypass 0.137   100-Year 435.22 893.91 895.97 896.01 0.002919 1.76 302.31 229.80 0.22
Bypass 0.137   10-Year 83.02 893.91 894.79 894.80 0.004685 1.16 80.06 137.47 0.24
Bypass 0.137   25-Year 197.94 893.91 895.23 895.26 0.004259 1.53 152.23 176.66 0.25
Bypass 0.137   50-Year 306.54 893.91 895.58 895.62 0.003622 1.68 218.83 197.82 0.24
Bypass 0.137   500-Year 794.23 893.91 896.65 896.70 0.002748 2.09 468.49 260.93 0.23

Bypass 0.142   100-Year 435.22 894.01 896.09 896.16 0.009078 2.61 211.55 214.13 0.38
Bypass 0.142   10-Year 83.02 894.01 895.04 894.97 895.12 0.033352 2.71 39.00 109.28 0.62
Bypass 0.142   25-Year 197.94 894.01 895.43 895.50 0.018691 2.52 92.74 151.59 0.49
Bypass 0.142   50-Year 306.54 894.01 895.74 895.81 0.012781 2.59 143.76 177.45 0.43
Bypass 0.142   500-Year 794.23 894.01 896.75 896.83 0.006278 2.78 366.53 258.07 0.34

Johnson Gardner 1.749   100-Year 690.00 890.70 896.61 895.55 896.67 0.001599 2.85 477.72 314.46 0.26
Johnson Gardner 1.749   10-Year 330.00 890.70 895.81 894.49 895.86 0.001573 2.42 269.51 220.61 0.25
Johnson Gardner 1.749   25-Year 460.00 890.70 896.12 895.16 896.18 0.001651 2.64 339.50 248.78 0.26
Johnson Gardner 1.749   50-Year 570.00 890.70 896.37 895.35 896.43 0.001651 2.77 397.28 300.49 0.26
Johnson Gardner 1.749   500-Year 1050.00 890.70 897.14 895.85 897.21 0.001687 3.19 643.49 335.13 0.27

Johnson Gardner 1.759   Culvert

Johnson Gardner 1.764   100-Year 690.00 890.81 896.84 895.79 896.96 0.002949 3.80 346.91 270.95 0.35
Johnson Gardner 1.764   10-Year 330.00 890.81 896.25 895.16 896.31 0.001776 2.62 235.41 202.96 0.27
Johnson Gardner 1.764   25-Year 460.00 890.81 896.53 895.43 896.61 0.002142 3.05 283.16 248.11 0.30
Johnson Gardner 1.764   50-Year 570.00 890.81 896.70 895.62 896.80 0.002513 3.42 316.90 265.38 0.32
Johnson Gardner 1.764   500-Year 1050.00 890.81 897.23 896.23 897.39 0.003946 4.70 432.86 297.59 0.42

Johnson Gardner 1.787   100-Year 690.00 890.55 897.18 895.88 897.40 0.003441 4.15 229.03 253.10 0.39
Johnson Gardner 1.787   10-Year 330.00 890.55 896.46 894.07 896.57 0.002003 2.80 156.34 195.39 0.29
Johnson Gardner 1.787   25-Year 460.00 890.55 896.78 894.73 896.93 0.002526 3.31 188.80 200.39 0.32
Johnson Gardner 1.787   50-Year 570.00 890.55 896.99 895.32 897.17 0.002967 3.72 209.78 206.51 0.36
Johnson Gardner 1.787   500-Year 1050.00 890.55 897.64 896.63 897.73 0.001905 3.35 563.80 314.19 0.29

Johnson Gardner 1.813   100-Year 690.00 890.41 897.61 894.70 897.94 0.003634 4.63 148.93 230.77 0.40
Johnson Gardner 1.813   10-Year 330.00 890.41 896.71 893.14 896.83 0.001767 2.82 117.23 190.85 0.27
Johnson Gardner 1.813   25-Year 460.00 890.41 897.10 893.76 897.29 0.002411 3.51 130.91 212.54 0.32
Johnson Gardner 1.813   50-Year 570.00 890.41 897.36 894.24 897.62 0.002980 4.07 140.13 225.06 0.36
Johnson Gardner 1.813   500-Year 1050.00 890.41 897.79 896.39 898.50 0.007286 6.75 155.64 235.32 0.57

Johnson Gardner 1.820   Bridge

Johnson Gardner 1.825   100-Year 690.00 890.61 898.17 894.10 898.34 0.001393 3.24 219.28 239.66 0.26
Johnson Gardner 1.825   10-Year 330.00 890.61 896.86 892.76 896.93 0.000872 2.12 158.56 189.24 0.19
Johnson Gardner 1.825   25-Year 460.00 890.61 897.35 893.27 897.45 0.001136 2.60 180.68 210.91 0.22
Johnson Gardner 1.825   50-Year 570.00 890.61 897.68 893.68 897.82 0.001347 2.97 196.13 227.92 0.25
Johnson Gardner 1.825   500-Year 1050.00 890.61 899.09 895.32 899.14 0.000583 2.35 782.71 261.40 0.17

Johnson Gardner 1.839   100-Year 690.00 892.13 898.36 896.80 898.46 0.001634 3.09 331.86 253.70 0.28
Johnson Gardner 1.839   10-Year 330.00 892.13 896.95 895.60 897.06 0.002741 3.02 163.46 212.60 0.34
Johnson Gardner 1.839   25-Year 460.00 892.13 897.47 896.46 897.57 0.002303 3.07 224.31 227.52 0.32
Johnson Gardner 1.839   50-Year 570.00 892.13 897.84 896.65 897.95 0.002080 3.16 269.34 235.03 0.31
Johnson Gardner 1.839   500-Year 1050.00 892.13 899.15 897.23 899.20 0.000827 2.50 766.64 285.87 0.21

Johnson Gardner 1.885   100-Year 690.00 892.37 898.86 897.83 898.96 0.002637 3.32 360.42 258.28 0.34
Johnson Gardner 1.885   10-Year 330.00 892.37 897.76 897.04 897.90 0.004263 3.49 150.21 130.48 0.41
Johnson Gardner 1.885   25-Year 460.00 892.37 898.19 897.45 898.32 0.004172 3.53 216.35 182.26 0.41
Johnson Gardner 1.885   50-Year 570.00 892.37 898.48 897.66 898.60 0.003541 3.52 274.85 231.87 0.38
Johnson Gardner 1.885   500-Year 1050.00 892.37 899.45 898.29 899.56 0.002653 3.75 543.36 320.29 0.35

Johnson Gardner 1.892   Bridge

Johnson Gardner 1.896   100-Year 690.00 892.37 899.07 897.79 899.19 0.002147 3.32 370.00 326.09 0.31
Johnson Gardner 1.896   10-Year 330.00 892.37 898.00 896.04 898.12 0.002604 3.10 155.96 185.27 0.33
Johnson Gardner 1.896   25-Year 460.00 892.37 898.48 896.75 898.60 0.002545 3.19 237.39 274.03 0.33
Johnson Gardner 1.896   50-Year 570.00 892.37 898.78 897.56 898.90 0.002339 3.26 301.26 297.07 0.32
Johnson Gardner 1.896   500-Year 1050.00 892.37 899.52 898.46 899.61 0.001776 3.27 641.90 345.56 0.29

Johnson Gardner 1.915   100-Year 690.00 892.88 899.29 898.56 899.55 0.004857 4.61 228.90 187.51 0.46
Johnson Gardner 1.915   10-Year 330.00 892.88 898.29 896.90 898.57 0.006326 4.25 77.70 95.82 0.50
Johnson Gardner 1.915   25-Year 460.00 892.88 898.75 897.51 899.00 0.005292 4.23 146.14 151.30 0.47
Johnson Gardner 1.915   50-Year 570.00 892.88 899.02 897.93 899.28 0.005159 4.46 184.96 177.45 0.47
Johnson Gardner 1.915   500-Year 1050.00 892.88 899.68 899.17 899.99 0.005570 5.34 331.37 196.27 0.51

Johnson Gardner 1.934   100-Year 690.00 893.21 899.79 898.89 900.16 0.005910 5.22 175.84 162.67 0.51
Johnson Gardner 1.934   10-Year 330.00 893.21 898.93 897.47 899.15 0.004652 3.77 100.98 93.55 0.43
Johnson Gardner 1.934   25-Year 460.00 893.21 899.28 898.17 899.56 0.005299 4.40 130.13 147.57 0.47
Johnson Gardner 1.934   50-Year 570.00 893.21 899.54 898.60 899.86 0.005590 4.81 153.14 154.77 0.49
Johnson Gardner 1.934   500-Year 1050.00 893.21 900.23 899.64 900.85 0.008529 6.83 230.89 227.22 0.63



HEC-RAS  Plan: Joliet North (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
Johnson Gardner 1.941   Bridge

Johnson Gardner 1.944   100-Year 690.00 893.21 900.13 898.95 900.39 0.003702 4.45 232.05 219.74 0.41
Johnson Gardner 1.944   10-Year 330.00 893.21 899.26 897.28 899.41 0.002871 3.26 122.36 108.14 0.35
Johnson Gardner 1.944   25-Year 460.00 893.21 899.61 897.95 899.82 0.003340 3.81 157.84 139.22 0.38
Johnson Gardner 1.944   50-Year 570.00 893.21 899.87 898.48 900.12 0.003678 4.22 193.39 180.10 0.41
Johnson Gardner 1.944   500-Year 1050.00 893.21 900.57 899.66 900.88 0.004242 5.14 339.13 249.70 0.45

Johnson Gardner 1.949   100-Year 690.00 892.72 900.28 898.75 900.48 0.002625 4.19 278.06 185.48 0.35
Johnson Gardner 1.949   10-Year 330.00 892.72 899.34 896.66 899.48 0.002020 3.14 139.20 108.82 0.30
Johnson Gardner 1.949   25-Year 460.00 892.72 899.71 897.56 899.90 0.002526 3.75 184.05 154.48 0.34
Johnson Gardner 1.949   50-Year 570.00 892.72 900.01 898.12 900.21 0.002553 3.97 233.06 166.66 0.34
Johnson Gardner 1.949   500-Year 1050.00 892.72 900.68 899.66 900.98 0.003667 5.25 348.47 239.34 0.42

Johnson Gardner 1.954   Bridge

Johnson Gardner 1.957   100-Year 690.00 892.72 900.40 898.88 900.61 0.003051 4.17 252.46 155.58 0.36
Johnson Gardner 1.957   10-Year 330.00 892.72 899.61 896.71 899.73 0.001975 2.90 148.10 102.74 0.28
Johnson Gardner 1.957   25-Year 460.00 892.72 899.96 897.64 900.12 0.002415 3.44 191.83 133.08 0.32
Johnson Gardner 1.957   50-Year 570.00 892.72 900.20 898.30 900.38 0.002702 3.79 223.82 139.14 0.34
Johnson Gardner 1.957   500-Year 1050.00 892.72 900.70 899.96 901.06 0.004873 5.52 296.53 214.66 0.47

Johnson Gardner 1.977   100-Year 690.00 892.58 900.76 898.74 900.90 0.002154 3.61 320.75 196.33 0.30
Johnson Gardner 1.977   10-Year 330.00 892.58 899.82 896.31 899.93 0.001698 2.73 159.83 127.18 0.26
Johnson Gardner 1.977   25-Year 460.00 892.58 900.24 897.54 900.36 0.001874 3.10 225.13 168.57 0.28
Johnson Gardner 1.977   50-Year 570.00 892.58 900.51 898.22 900.64 0.002043 3.38 273.10 184.92 0.29
Johnson Gardner 1.977   500-Year 1050.00 892.58 901.29 899.89 901.47 0.002571 4.26 429.50 210.15 0.34

Johnson Gardner 2.009   100-Year 690.00 894.12 901.17 899.40 901.29 0.002399 3.15 300.48 176.23 0.33
Johnson Gardner 2.009   10-Year 330.00 894.12 900.19 897.89 900.28 0.002618 2.56 158.53 101.28 0.32
Johnson Gardner 2.009   25-Year 460.00 894.12 900.62 898.54 900.72 0.002429 2.76 215.42 147.79 0.32
Johnson Gardner 2.009   50-Year 570.00 894.12 900.91 898.93 901.02 0.002347 2.93 259.09 154.36 0.32
Johnson Gardner 2.009   500-Year 1050.00 894.12 901.76 900.38 901.91 0.002598 3.71 403.54 259.00 0.35

Johnson Gardner 2.016   Culvert

Johnson Gardner 2.019   100-Year 690.00 893.84 901.24 899.38 901.39 0.002576 3.65 296.59 162.22 0.33
Johnson Gardner 2.019   10-Year 330.00 893.84 900.33 898.06 900.44 0.002244 2.85 154.64 136.58 0.29
Johnson Gardner 2.019   25-Year 460.00 893.84 900.72 898.65 900.85 0.002344 3.16 216.70 148.04 0.30
Johnson Gardner 2.019   50-Year 570.00 893.84 900.99 899.03 901.13 0.002439 3.40 257.77 155.40 0.31
Johnson Gardner 2.019   500-Year 1050.00 893.84 901.82 900.06 902.01 0.003069 4.37 396.22 196.19 0.36

Johnson Gardner 2.04    100-Year 690.00 893.80 901.47 898.83 901.76 0.002862 4.51 209.91 169.92 0.37
Johnson Gardner 2.04    10-Year 330.00 893.80 900.53 897.05 900.67 0.001636 2.95 112.85 58.51 0.27
Johnson Gardner 2.04    25-Year 460.00 893.80 900.93 897.74 901.14 0.002193 3.65 142.88 119.47 0.31
Johnson Gardner 2.04    50-Year 570.00 893.80 901.21 898.32 901.46 0.002554 4.11 173.62 145.98 0.34
Johnson Gardner 2.04    500-Year 1050.00 893.80 902.09 900.07 902.46 0.003410 5.35 313.52 189.63 0.41

Johnson Gardner 2.046   Bridge

Johnson Gardner 2.049   100-Year 690.00 893.80 901.93 898.90 902.20 0.002323 4.40 219.01 164.00 0.33
Johnson Gardner 2.049   10-Year 330.00 893.80 900.93 897.21 901.06 0.001244 2.81 122.49 78.03 0.23
Johnson Gardner 2.049   25-Year 460.00 893.80 901.43 897.96 901.60 0.001599 3.42 160.46 109.33 0.27
Johnson Gardner 2.049   50-Year 570.00 893.80 901.71 898.43 901.93 0.001944 3.91 190.88 148.98 0.30
Johnson Gardner 2.049   500-Year 1050.00 893.80 901.97 900.13 902.60 0.005192 6.61 224.67 170.50 0.50

Johnson Gardner 2.058   100-Year 690.00 894.86 902.16 899.18 902.33 0.001912 3.51 251.80 129.74 0.30
Johnson Gardner 2.058   10-Year 330.00 894.86 901.02 897.50 901.12 0.001449 2.52 130.77 67.45 0.25
Johnson Gardner 2.058   25-Year 460.00 894.86 901.57 898.16 901.69 0.001614 2.91 180.58 110.16 0.27
Johnson Gardner 2.058   50-Year 570.00 894.86 901.89 898.69 902.04 0.001734 3.19 218.20 122.66 0.29
Johnson Gardner 2.058   500-Year 1050.00 894.86 902.58 900.36 902.87 0.002905 4.61 309.07 185.67 0.38

Johnson Gardner 2.063   100-Year 690.00 895.22 902.18 900.16 902.41 0.002659 3.97 217.08 119.66 0.36
Johnson Gardner 2.063   10-Year 330.00 895.22 901.05 898.65 901.18 0.002274 2.90 114.83 51.18 0.31
Johnson Gardner 2.063   25-Year 460.00 895.22 901.59 899.30 901.76 0.002301 3.30 154.04 90.16 0.32
Johnson Gardner 2.063   50-Year 570.00 895.22 901.91 899.74 902.11 0.002445 3.62 186.30 109.35 0.34
Johnson Gardner 2.063   500-Year 1050.00 895.22 902.61 901.16 902.98 0.003919 5.17 272.03 137.56 0.44

Johnson Gardner 2.068   100-Year 690.00 895.61 902.42 897.74 902.48 0.000373 1.96 388.15 150.51 0.15
Johnson Gardner 2.068   10-Year 330.00 895.61 901.20 896.93 901.22 0.000190 1.23 273.40 78.22 0.10
Johnson Gardner 2.068   25-Year 460.00 895.61 901.78 897.25 901.81 0.000251 1.50 324.12 108.18 0.12
Johnson Gardner 2.068   50-Year 570.00 895.61 902.13 897.49 902.17 0.000307 1.72 358.73 127.74 0.13
Johnson Gardner 2.068   500-Year 1050.00 895.61 902.99 898.40 903.09 0.000618 2.65 444.80 185.17 0.19

Johnson Gardner 2.087   Bridge

Johnson Gardner 2.098   100-Year 690.00 895.55 902.61 897.84 902.67 0.000448 2.08 331.14 61.04 0.16
Johnson Gardner 2.098   10-Year 330.00 895.55 901.23 896.97 901.26 0.000226 1.32 250.90 55.54 0.11



HEC-RAS  Plan: Joliet North (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
Johnson Gardner 2.098   25-Year 460.00 895.55 901.85 897.31 901.89 0.000302 1.61 285.96 58.01 0.13
Johnson Gardner 2.098   50-Year 570.00 895.55 902.24 897.57 902.30 0.000371 1.84 309.35 59.60 0.14
Johnson Gardner 2.098   500-Year 1050.00 895.55 903.45 898.53 903.57 0.000643 2.72 406.05 240.73 0.19

Johnson Gardner 2.14    100-Year 690.00 896.16 902.73 900.62 902.99 0.004084 4.26 230.13 188.95 0.42
Johnson Gardner 2.14    10-Year 330.00 896.16 901.27 899.02 901.46 0.003204 3.55 92.90 31.15 0.36
Johnson Gardner 2.14    25-Year 460.00 896.16 901.90 899.74 902.15 0.003755 4.03 114.22 60.52 0.40
Johnson Gardner 2.14    50-Year 570.00 896.16 902.33 900.21 902.60 0.004051 4.25 163.02 140.76 0.42
Johnson Gardner 2.14    500-Year 1050.00 896.16 903.66 901.65 903.88 0.002883 4.26 430.57 230.11 0.37

Johnson Gardner 2.177   100-Year 690.00 897.64 903.49 901.67 903.82 0.004205 4.79 201.22 134.67 0.44
Johnson Gardner 2.177   10-Year 330.00 897.64 901.96 900.15 902.22 0.004498 4.06 81.21 28.91 0.43
Johnson Gardner 2.177   25-Year 460.00 897.64 902.69 900.80 902.99 0.004759 4.41 104.36 79.07 0.45
Johnson Gardner 2.177   50-Year 570.00 897.64 903.12 901.23 903.43 0.004407 4.58 155.74 115.04 0.44
Johnson Gardner 2.177   500-Year 1050.00 897.64 904.22 902.75 904.62 0.004387 5.52 303.60 150.22 0.46

Johnson Gardner 2.211   100-Year 690.00 897.89 904.34 903.51 904.57 0.003879 4.58 301.72 183.17 0.42
Johnson Gardner 2.211   10-Year 330.00 897.89 902.93 901.45 903.28 0.007348 4.89 85.82 92.16 0.54
Johnson Gardner 2.211   25-Year 460.00 897.89 903.63 902.50 903.89 0.005079 4.54 176.29 161.88 0.46
Johnson Gardner 2.211   50-Year 570.00 897.89 904.00 903.23 904.24 0.004387 4.56 240.11 177.26 0.44
Johnson Gardner 2.211   500-Year 1050.00 897.89 905.12 904.10 905.34 0.003417 4.88 448.92 195.10 0.41

Johnson Gardner 2.251   100-Year 690.00 897.95 905.05 903.25 905.31 0.003088 4.47 263.05 148.73 0.38
Johnson Gardner 2.251   10-Year 330.00 897.95 903.99 901.66 904.17 0.002619 3.39 116.72 109.17 0.34
Johnson Gardner 2.251   25-Year 460.00 897.95 904.46 902.32 904.66 0.002697 3.78 182.49 124.97 0.35
Johnson Gardner 2.251   50-Year 570.00 897.95 904.76 902.78 904.99 0.002888 4.12 222.14 136.12 0.37
Johnson Gardner 2.251   500-Year 1050.00 897.95 905.78 904.48 906.09 0.003352 5.18 377.45 165.79 0.41

Johnson Gardner 2.297   100-Year 380.00 899.37 905.75 902.86 905.85 0.001271 2.70 233.02 163.92 0.24
Johnson Gardner 2.297   10-Year 190.00 899.37 904.58 901.77 904.66 0.001366 2.32 82.00 67.61 0.24
Johnson Gardner 2.297   25-Year 250.00 899.37 905.08 902.17 905.16 0.001295 2.39 137.73 105.11 0.24
Johnson Gardner 2.297   50-Year 310.00 899.37 905.42 902.52 905.51 0.001276 2.54 181.99 139.73 0.24
Johnson Gardner 2.297   500-Year 570.00 899.37 906.53 903.69 906.63 0.001152 2.91 368.44 181.19 0.24

Johnson Gardner 2.316   100-Year 380.00 898.57 905.88 902.38 905.98 0.001289 2.71 210.20 120.76 0.24
Johnson Gardner 2.316   10-Year 190.00 898.57 904.71 901.04 904.79 0.001087 2.16 89.72 61.34 0.21
Johnson Gardner 2.316   25-Year 250.00 898.57 905.21 901.52 905.29 0.001229 2.34 132.91 99.00 0.23
Johnson Gardner 2.316   50-Year 310.00 898.57 905.55 901.94 905.64 0.001253 2.52 171.39 114.58 0.23
Johnson Gardner 2.316   500-Year 570.00 898.57 906.64 903.48 906.76 0.001319 3.09 313.04 149.50 0.25

Johnson Gardner 2.406   100-Year 380.00 900.93 906.66 904.17 906.84 0.002555 3.39 122.99 83.70 0.34
Johnson Gardner 2.406   10-Year 190.00 900.93 905.36 903.18 905.48 0.001950 2.69 70.55 25.37 0.28
Johnson Gardner 2.406   25-Year 250.00 900.93 905.93 903.53 906.06 0.002156 2.90 86.32 30.21 0.30
Johnson Gardner 2.406   50-Year 310.00 900.93 906.32 903.85 906.47 0.002488 3.13 98.90 47.32 0.33
Johnson Gardner 2.406   500-Year 570.00 900.93 907.42 904.96 907.62 0.002417 3.79 195.04 165.22 0.34

Johnson Gardner 2.431   100-Year 380.00 902.17 907.08 907.45 0.006295 4.90 79.58 57.50 0.51
Johnson Gardner 2.431   10-Year 190.00 902.17 905.73 906.01 0.006979 4.27 44.48 20.85 0.52
Johnson Gardner 2.431   25-Year 250.00 902.17 906.31 906.60 0.006109 4.34 57.62 23.96 0.49
Johnson Gardner 2.431   50-Year 310.00 902.17 906.73 907.05 0.005941 4.55 68.11 25.83 0.49
Johnson Gardner 2.431   500-Year 570.00 902.17 907.80 908.22 0.006202 5.38 137.16 96.29 0.52

Johnson Gardner 2.438   Culvert

Johnson Gardner 2.441   100-Year 380.00 901.96 908.30 905.33 908.40 0.001189 2.60 192.65 115.39 0.24
Johnson Gardner 2.441   10-Year 190.00 901.96 907.72 904.33 907.76 0.000583 1.66 130.93 94.97 0.16
Johnson Gardner 2.441   25-Year 250.00 901.96 907.94 904.69 908.00 0.000781 1.99 153.44 103.58 0.19
Johnson Gardner 2.441   50-Year 310.00 901.96 908.11 905.00 908.18 0.000999 2.30 170.52 107.70 0.22
Johnson Gardner 2.441   500-Year 570.00 901.96 908.67 906.07 908.82 0.001778 3.39 237.94 139.81 0.30

Johnson Gardner 2.464   100-Year 380.00 902.19 908.48 905.82 908.62 0.002355 3.05 124.61 60.67 0.32
Johnson Gardner 2.464   10-Year 190.00 902.19 907.80 904.74 907.86 0.000918 1.94 98.07 33.85 0.20
Johnson Gardner 2.464   25-Year 250.00 902.19 908.05 905.12 908.14 0.001345 2.33 107.13 37.44 0.24
Johnson Gardner 2.464   50-Year 310.00 902.19 908.25 905.46 908.36 0.001829 2.70 114.73 43.90 0.28
Johnson Gardner 2.464   500-Year 570.00 902.19 908.92 906.59 909.15 0.003284 3.86 163.65 96.01 0.39

Johnson Gardner 2.483   100-Year 380.00 903.60 908.71 906.77 908.93 0.002964 3.80 104.82 61.23 0.37
Johnson Gardner 2.483   10-Year 190.00 903.60 907.90 905.80 908.00 0.001744 2.53 75.19 28.55 0.27
Johnson Gardner 2.483   25-Year 250.00 903.60 908.20 906.15 908.34 0.002247 2.98 83.92 32.39 0.31
Johnson Gardner 2.483   50-Year 310.00 903.60 908.44 906.45 908.62 0.002659 3.40 92.74 44.46 0.35
Johnson Gardner 2.483   500-Year 570.00 903.60 909.22 907.51 909.57 0.003920 4.82 131.79 86.57 0.44

Johnson Gardner 2.495   Bridge

Johnson Gardner 2.5     100-Year 380.00 903.60 909.05 906.95 909.27 0.003047 3.80 112.46 104.09 0.37
Johnson Gardner 2.5     10-Year 190.00 903.60 908.07 905.84 908.18 0.002120 2.74 69.45 26.39 0.30
Johnson Gardner 2.5     25-Year 250.00 903.60 908.42 906.24 908.57 0.002643 3.16 79.11 28.65 0.34
Johnson Gardner 2.5     50-Year 310.00 903.60 908.71 906.59 908.90 0.003036 3.53 89.98 72.93 0.36



HEC-RAS  Plan: Joliet North (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
Johnson Gardner 2.5     500-Year 570.00 903.60 910.35 907.81 910.52 0.001730 3.57 215.23 149.84 0.29

Johnson Gardner 2.545   100-Year 380.00 903.82 909.85 907.83 910.13 0.004025 4.28 88.88 117.34 0.42
Johnson Gardner 2.545   10-Year 190.00 903.82 908.62 906.73 908.78 0.002823 3.19 59.57 21.45 0.34
Johnson Gardner 2.545   25-Year 250.00 903.82 909.08 907.14 909.28 0.003183 3.58 69.78 71.20 0.36
Johnson Gardner 2.545   50-Year 310.00 903.82 909.47 907.48 909.71 0.003569 3.92 79.06 95.24 0.39
Johnson Gardner 2.545   500-Year 570.00 903.82 910.89 908.65 911.00 0.002137 3.16 289.18 152.64 0.31

Johnson Gardner 2.613   100-Year 380.00 905.87 911.35 909.53 911.59 0.004091 4.06 124.21 93.83 0.41
Johnson Gardner 2.613   10-Year 190.00 905.87 909.86 908.34 910.08 0.004660 3.82 49.69 19.67 0.42
Johnson Gardner 2.613   25-Year 250.00 905.87 910.41 908.77 910.67 0.004654 4.09 61.19 21.98 0.43
Johnson Gardner 2.613   50-Year 310.00 905.87 910.91 909.14 911.17 0.004633 4.15 85.22 74.81 0.44
Johnson Gardner 2.613   500-Year 570.00 905.87 911.86 910.37 912.16 0.004852 4.81 175.72 118.08 0.46

Johnson Gardner 2.635   100-Year 380.00 906.29 911.80 909.75 911.98 0.002678 3.55 130.72 148.14 0.34
Johnson Gardner 2.635   10-Year 190.00 906.29 910.40 908.65 910.55 0.003243 3.12 60.92 25.52 0.36
Johnson Gardner 2.635   25-Year 250.00 906.29 910.96 909.05 911.13 0.003133 3.28 76.33 65.37 0.36
Johnson Gardner 2.635   50-Year 310.00 906.29 911.43 909.41 911.60 0.002820 3.37 103.16 125.59 0.35
Johnson Gardner 2.635   500-Year 570.00 906.29 912.37 910.51 912.62 0.003124 4.26 177.83 160.74 0.38

Johnson Gardner 2.667   100-Year 380.00 906.04 912.19 909.26 912.34 0.001742 3.16 128.01 93.59 0.28
Johnson Gardner 2.667   10-Year 190.00 906.04 910.81 908.11 910.90 0.001446 2.42 78.45 26.25 0.25
Johnson Gardner 2.667   25-Year 250.00 906.04 911.38 908.49 911.49 0.001566 2.65 94.77 33.31 0.26
Johnson Gardner 2.667   50-Year 310.00 906.04 911.83 908.87 911.95 0.001607 2.86 111.76 63.83 0.27
Johnson Gardner 2.667   500-Year 570.00 906.04 912.83 910.12 913.07 0.002276 4.00 161.07 118.84 0.33

Johnson Gardner 2.673   100-Year 380.00 907.01 912.25 910.32 912.42 0.002693 3.33 114.12 76.11 0.35
Johnson Gardner 2.673   10-Year 190.00 907.01 910.85 909.49 910.98 0.003015 2.91 65.34 30.52 0.35
Johnson Gardner 2.673   25-Year 250.00 907.01 911.43 909.78 911.57 0.002594 2.98 83.94 46.01 0.33
Johnson Gardner 2.673   50-Year 310.00 907.01 911.88 910.05 912.03 0.002536 3.11 99.83 61.76 0.33
Johnson Gardner 2.673   500-Year 570.00 907.01 912.91 910.94 913.16 0.003379 4.00 142.46 91.37 0.40

Johnson Gardner 2.691   100-Year 380.00 908.96 912.58 912.02 912.96 0.009967 4.94 77.23 111.56 0.64
Johnson Gardner 2.691   10-Year 190.00 908.96 911.27 911.27 911.86 0.029497 6.17 30.81 26.25 1.00
Johnson Gardner 2.691   25-Year 250.00 908.96 911.78 911.56 912.24 0.018953 5.43 46.08 73.40 0.83
Johnson Gardner 2.691   50-Year 310.00 908.96 912.22 911.80 912.60 0.013501 4.99 62.11 97.76 0.71
Johnson Gardner 2.691   500-Year 570.00 908.96 913.27 912.53 913.72 0.007843 5.40 106.32 130.58 0.59

Johnson Gardner 2.702   Culvert

Johnson Gardner 2.707   100-Year 380.00 909.59 915.84 912.64 915.89 0.000408 1.80 257.75 207.32 0.15
Johnson Gardner 2.707   10-Year 190.00 909.59 913.41 911.88 913.48 0.001656 2.17 93.63 61.28 0.26
Johnson Gardner 2.707   25-Year 250.00 909.59 914.23 912.15 914.29 0.000890 1.98 144.95 127.63 0.20
Johnson Gardner 2.707   50-Year 310.00 909.59 914.99 912.40 915.04 0.000581 1.87 198.46 169.84 0.17
Johnson Gardner 2.707   500-Year 570.00 909.59 918.03 913.16 918.07 0.000220 1.72 411.12 323.87 0.12

Johnson Gardner 2.754   100-Year 380.00 909.96 915.97 916.02 0.000708 2.12 255.90 98.79 0.19
Johnson Gardner 2.754   10-Year 190.00 909.96 913.92 914.04 0.003001 2.80 81.06 67.64 0.35
Johnson Gardner 2.754   25-Year 250.00 909.96 914.52 914.62 0.001918 2.59 126.20 80.78 0.29
Johnson Gardner 2.754   50-Year 310.00 909.96 915.18 915.25 0.001158 2.34 182.22 89.55 0.23
Johnson Gardner 2.754   500-Year 570.00 909.96 918.10 918.13 0.000280 1.77 525.64 152.44 0.13

Johnson Gardner 2.794   100-Year 380.00 909.79 916.08 916.11 0.000287 1.62 337.08 142.48 0.13
Johnson Gardner 2.794   10-Year 190.00 909.79 914.21 914.24 0.000432 1.46 147.18 72.49 0.14
Johnson Gardner 2.794   25-Year 250.00 909.79 914.75 914.79 0.000416 1.60 190.75 87.81 0.15
Johnson Gardner 2.794   50-Year 310.00 909.79 915.34 915.38 0.000360 1.64 246.97 102.71 0.14
Johnson Gardner 2.794   500-Year 570.00 909.79 918.15 918.18 0.000141 1.43 686.11 198.45 0.09

Johnson Gardner 2.824   100-Year 380.00 910.02 916.11 916.23 0.001529 2.86 170.31 115.41 0.27
Johnson Gardner 2.824   10-Year 190.00 910.02 914.28 914.41 0.002484 2.89 65.65 26.24 0.32
Johnson Gardner 2.824   25-Year 250.00 910.02 914.80 914.95 0.002508 3.12 80.11 28.78 0.33
Johnson Gardner 2.824   50-Year 310.00 910.02 915.38 915.53 0.002352 3.12 106.47 59.97 0.32
Johnson Gardner 2.824   500-Year 570.00 910.02 918.17 918.22 0.000411 2.02 442.57 154.32 0.15

Johnson Gardner 2.838   100-Year 380.00 910.16 916.22 916.32 0.000986 2.60 195.41 102.73 0.22
Johnson Gardner 2.838   10-Year 190.00 910.16 914.47 914.57 0.001860 2.50 76.71 37.84 0.28
Johnson Gardner 2.838   25-Year 250.00 910.16 915.00 915.10 0.001635 2.66 100.70 51.35 0.27
Johnson Gardner 2.838   50-Year 310.00 910.16 915.55 915.66 0.001345 2.71 133.73 72.66 0.25
Johnson Gardner 2.838   500-Year 570.00 910.16 918.20 918.25 0.000372 2.07 429.36 131.02 0.15

Johnson Gardner 2.865   100-Year 380.00 910.39 916.39 916.52 0.001779 2.88 133.51 78.57 0.29
Johnson Gardner 2.865   10-Year 190.00 910.39 914.74 914.85 0.002020 2.64 71.99 28.39 0.29
Johnson Gardner 2.865   25-Year 250.00 910.39 915.25 915.38 0.002186 2.86 87.56 32.70 0.31
Johnson Gardner 2.865   50-Year 310.00 910.39 915.78 915.92 0.002217 2.91 106.44 53.02 0.31
Johnson Gardner 2.865   500-Year 570.00 910.39 918.26 918.32 0.000569 2.22 380.72 180.20 0.18

Johnson Gardner 2.874   Culvert



HEC-RAS  Plan: Joliet North (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
Johnson Gardner 2.879   100-Year 380.00 910.39 917.23 913.83 917.28 0.000563 1.97 245.12 120.68 0.17
Johnson Gardner 2.879   10-Year 190.00 910.39 916.30 912.87 916.33 0.000379 1.37 147.37 81.39 0.13
Johnson Gardner 2.879   25-Year 250.00 910.39 916.70 913.23 916.74 0.000423 1.56 184.67 106.95 0.14
Johnson Gardner 2.879   50-Year 310.00 910.39 916.96 913.53 917.01 0.000493 1.76 211.15 114.46 0.16
Johnson Gardner 2.879   500-Year 570.00 910.39 918.34 914.48 918.40 0.000459 2.08 395.65 155.66 0.16

Johnson Gardner 2.898   100-Year 380.00 910.63 917.29 913.95 917.36 0.000737 2.20 216.18 131.66 0.19
Johnson Gardner 2.898   10-Year 190.00 910.63 916.34 913.05 916.37 0.000504 1.53 124.61 59.20 0.15
Johnson Gardner 2.898   25-Year 250.00 910.63 916.75 913.38 916.80 0.000575 1.77 143.01 85.55 0.17
Johnson Gardner 2.898   50-Year 310.00 910.63 917.01 913.67 917.08 0.000691 2.04 156.89 111.40 0.18
Johnson Gardner 2.898   500-Year 570.00 910.63 918.39 914.64 918.45 0.000554 2.25 381.21 169.74 0.17

Johnson Gardner 2.931   100-Year 380.00 911.69 917.43 914.98 917.58 0.002038 3.13 121.49 173.63 0.31
Johnson Gardner 2.931   10-Year 190.00 911.69 916.44 913.97 916.52 0.001232 2.18 87.33 130.33 0.23
Johnson Gardner 2.931   25-Year 250.00 911.69 916.86 914.35 916.96 0.001433 2.47 101.29 155.15 0.25
Johnson Gardner 2.931   50-Year 310.00 911.69 917.15 914.68 917.27 0.001714 2.79 111.30 164.05 0.28
Johnson Gardner 2.931   500-Year 570.00 911.69 918.52 915.71 918.56 0.000665 2.00 484.32 246.22 0.18
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   RS = 2.874    Culv  Private Drive 9

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-Year

WS 100-Year

WS 50-Year

WS 25-Year

WS 10-Year

Crit 25-Year

Crit 50-Year

Crit 10-Year

Crit 100-Year

Crit 500-Year

Ground

Ineff

Bank Sta

.07 .045 .075

 

0 50 100 150 200 250 300 350
910

912

914

916

918

920

922

Johnson Gardner Drain Alternatives       Plan: Joliet Road Northern Enlargement    2/15/2015 

   RS = 2.874    Culv  Private Drive 9

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-Year

WS 100-Year

WS 50-Year

WS 25-Year

WS 10-Year

Crit 25-Year

Crit 50-Year

Crit 10-Year

Crit 100-Year

Crit 500-Year

Ground

Ineff

Bank Sta

.07 .
0
4
5

.07

 

0 50 100 150 200 250 300 350
910

912

914

916

918

920

922

Johnson Gardner Drain Alternatives       Plan: Joliet Road Northern Enlargement    2/15/2015 

   RS = 2.865  

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-Year

WS 100-Year

WS 50-Year

WS 25-Year

WS 10-Year

Ground

Ineff

Bank Sta

.07 .045 .07



 

0 20 40 60 80 100 120 140 160 180
910

912

914

916

918

920

922

924

926

Johnson Gardner Drain Alternatives       Plan: Joliet Road Northern Enlargement    2/15/2015 

   RS = 2.838  

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-Year

WS 100-Year

WS 50-Year

WS 25-Year

WS 10-Year

Ground

Bank Sta

.07 .045 .07

 

0 50 100 150 200 250
910

912

914

916

918

920

Johnson Gardner Drain Alternatives       Plan: Joliet Road Northern Enlargement    2/15/2015 

   RS = 2.824  

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-Year

WS 100-Year

WS 50-Year

WS 25-Year

WS 10-Year

Ground

Bank Sta

.07 .045 .07

 

0 50 100 150 200 250
908

910

912

914

916

918

920

Johnson Gardner Drain Alternatives       Plan: Joliet Road Northern Enlargement    2/15/2015 

   RS = 2.794  

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-Year

WS 100-Year

WS 50-Year

WS 25-Year

WS 10-Year

Ground

Bank Sta

.075 .045 .1

 

0 50 100 150 200 250
908

910

912

914

916

918

920

Johnson Gardner Drain Alternatives       Plan: Joliet Road Northern Enlargement    2/15/2015 

   RS = 2.754  

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-Year

WS 100-Year

WS 50-Year

WS 25-Year

WS 10-Year

Ground

Bank Sta

.075 .045 .085

 

0 100 200 300 400 500 600
908

910

912

914

916

918

920

922

Johnson Gardner Drain Alternatives       Plan: Joliet Road Northern Enlargement    2/15/2015 

   RS = 2.707  

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-Year

WS 100-Year

WS 50-Year

WS 25-Year

WS 10-Year

Crit 500-Year

Crit 100-Year

Crit 50-Year

Crit 25-Year

Crit 10-Year

Ground

Ineff

Bank Sta

.08 .
0
4
5

.1

 

0 100 200 300 400 500 600
908

910

912

914

916

918

920

922

Johnson Gardner Drain Alternatives       Plan: Joliet Road Northern Enlargement    2/15/2015 
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   RS = 2.702    Culv  Abandoned RR - Based on aerial and birds eye photography
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   RS = 2.667  
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   RS = 2.545  ROB 910.2 elev based on low point in berm upstream of this cross
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   RS = 2.495    BR  SR32
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   RS = 2.495    BR  SR32
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   RS = 2.438    Culv  Private Crossing 8
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   RS = 2.438    Culv  Private Crossing 8
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   RS = 2.297  LOB ineffective due to high ground upstream blocking access
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   RS = 2.251  Perminant ineffective in ROB due to tributary channel.  Flow in 
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   RS = 2.177  Flow can enter ROB around 902.87 via upstream opening
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   RS = 2.087    BR  Joliet Road (Northern)
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   RS = 2.087    BR  Joliet Road (Northern)
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   RS = 2.046    BR  Private Crossing # 7
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   RS = 2.046    BR  Private Crossing # 7
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   RS = 2.016    Culv  Private Drive 6
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   RS = 2.016    Culv  Private Drive 6
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   RS = 1.954    BR  Private Crossing 5
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   RS = 1.954    BR  Private Crossing 5

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-Year

Crit 500-Year

WS 100-Year

Crit 100-Year

WS 50-Year

Crit 50-Year

WS 25-Year

Crit 25-Year

WS 10-Year

Crit 10-Year

Ground

Ineff

Bank Sta

.07 .
0
4
5

.07

 

0 100 200 300 400 500
892

894

896

898

900

902

904

906

908

910

Johnson Gardner Drain Alternatives       Plan: Joliet Road Northern Enlargement    2/15/2015 

   RS = 1.949  

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-Year

WS 100-Year

WS 50-Year

WS 25-Year

Crit 500-Year

WS 10-Year

Crit 100-Year

Crit 50-Year

Crit 25-Year

Crit 10-Year

Ground

Ineff

Bank Sta

.07 .
0
4
5

.07



 

0 100 200 300 400 500
892

894

896

898

900

902

904

906

908

910

Johnson Gardner Drain Alternatives       Plan: Joliet Road Northern Enlargement    2/15/2015 

   RS = 1.944  

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-Year

WS 100-Year

WS 50-Year

Crit 500-Year

WS 25-Year

WS 10-Year

Crit 100-Year

Crit 50-Year

Crit 25-Year

Crit 10-Year

Ground

Ineff

Bank Sta

.07 .
0
4
5

.07

 

0 100 200 300 400 500
892

894

896

898

900

902

904

906

908

910

Johnson Gardner Drain Alternatives       Plan: Joliet Road Northern Enlargement    2/15/2015 

   RS = 1.941    BR  Private Crossing 4
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Promising Solution 13.2 – Enlarge Private Rd. 9 on Johnson-Gardner 
Drain 

  

  

 
 

 



  

HEC-RAS  Plan: Private 8 enlarg
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
DS 0.077   100-Year 1720.00 866.27 873.28 871.82 873.44 0.004031 4.22 895.51 570.33 0.31
DS 0.077   10-Year 780.00 866.27 872.15 869.78 872.32 0.004033 3.65 342.39 359.07 0.30
DS 0.077   25-Year 1090.00 866.27 872.64 870.46 872.81 0.004028 3.90 558.24 491.31 0.30
DS 0.077   50-Year 1390.00 866.27 872.97 871.01 873.14 0.004036 4.07 728.62 533.41 0.31
DS 0.077   500-Year 2620.00 866.27 873.97 872.84 874.13 0.004032 4.55 1339.23 679.38 0.32

DS 0.139   100-Year 1720.00 867.29 875.09 873.18 875.13 0.001395 2.43 1326.50 622.33 0.18
DS 0.139   10-Year 780.00 867.29 873.94 871.38 873.97 0.001307 2.02 733.83 495.90 0.17
DS 0.139   25-Year 1090.00 867.29 874.41 872.75 874.44 0.001302 2.16 958.73 563.77 0.17
DS 0.139   50-Year 1390.00 867.29 874.76 873.04 874.80 0.001351 2.30 1148.90 598.88 0.18
DS 0.139   500-Year 2620.00 867.29 875.81 873.66 875.86 0.001459 2.69 1882.05 661.98 0.19

DS 0.191   100-Year 1720.00 867.61 875.57 873.91 875.71 0.003136 3.64 674.83 447.93 0.27
DS 0.191   10-Year 780.00 867.61 874.38 871.73 874.46 0.002409 2.72 406.15 368.37 0.23
DS 0.191   25-Year 1090.00 867.61 874.85 872.39 874.96 0.002646 3.05 509.31 406.74 0.24
DS 0.191   50-Year 1390.00 867.61 875.23 873.51 875.35 0.002878 3.34 593.46 426.20 0.26
DS 0.191   500-Year 2620.00 867.61 876.25 874.45 876.33 0.001927 3.07 1360.80 494.51 0.22

DS 0.264   100-Year 1720.00 869.34 876.78 876.91 0.003139 3.74 810.58 354.65 0.27
DS 0.264   10-Year 780.00 869.34 875.46 875.60 0.003666 3.41 370.47 293.12 0.28
DS 0.264   25-Year 1090.00 869.34 875.98 876.11 0.003440 3.55 534.19 326.60 0.28
DS 0.264   50-Year 1390.00 869.34 876.39 876.52 0.003280 3.65 672.81 343.92 0.27
DS 0.264   500-Year 2620.00 869.34 877.24 877.43 0.004584 4.75 979.19 391.28 0.33

DS 0.337   100-Year 1720.00 869.62 877.94 875.24 878.10 0.002877 3.75 696.69 272.36 0.27
DS 0.337   10-Year 780.00 869.62 876.62 873.49 876.73 0.002380 2.90 371.42 227.05 0.23
DS 0.337   25-Year 1090.00 869.62 877.14 874.24 877.27 0.002586 3.24 492.85 236.00 0.25
DS 0.337   50-Year 1390.00 869.62 877.55 874.76 877.69 0.002752 3.51 590.72 255.85 0.26
DS 0.337   500-Year 2620.00 869.62 878.75 876.91 878.93 0.003260 4.33 942.11 330.75 0.29

DS 0.375   100-Year 1720.00 870.46 878.62 876.31 878.95 0.005922 5.30 550.84 268.53 0.37
DS 0.375   10-Year 780.00 870.46 877.19 874.33 877.46 0.005138 4.15 192.62 156.07 0.33
DS 0.375   25-Year 1090.00 870.46 877.74 875.08 878.15 0.006784 5.13 233.78 220.57 0.39
DS 0.375   50-Year 1390.00 870.46 878.20 875.72 878.52 0.005771 5.00 442.25 244.19 0.36
DS 0.375   500-Year 2620.00 870.46 879.50 877.57 879.85 0.006005 5.83 791.51 276.05 0.38

DS 0.441   100-Year 1720.00 871.35 880.18 876.69 880.37 0.002946 4.06 733.07 312.35 0.27
DS 0.441   10-Year 780.00 871.35 878.59 874.81 878.76 0.002839 3.37 240.85 179.53 0.25
DS 0.441   25-Year 1090.00 871.35 879.37 875.51 879.54 0.002574 3.50 465.06 273.52 0.25
DS 0.441   50-Year 1390.00 871.35 879.73 876.11 879.92 0.002927 3.88 594.10 303.66 0.26
DS 0.441   500-Year 2620.00 871.35 881.11 878.07 881.32 0.003116 4.53 1031.91 327.81 0.28

DS 0.483   100-Year 1720.00 872.16 880.86 877.78 881.08 0.003434 4.25 632.78 249.02 0.29
DS 0.483   10-Year 780.00 872.16 879.24 875.97 879.41 0.002992 3.29 248.97 176.60 0.26
DS 0.483   25-Year 1090.00 872.16 879.97 876.67 880.15 0.002924 3.56 431.85 206.72 0.26
DS 0.483   50-Year 1390.00 872.16 880.40 877.30 880.60 0.003267 3.95 525.03 228.46 0.28
DS 0.483   500-Year 2620.00 872.16 881.82 878.97 882.08 0.003744 4.87 880.10 260.89 0.31

DS 0.538   100-Year 1720.00 873.08 881.80 878.23 881.98 0.002767 3.86 733.32 321.59 0.26
DS 0.538   10-Year 780.00 873.08 880.08 876.54 880.23 0.002604 3.07 256.09 143.44 0.24
DS 0.538   25-Year 1090.00 873.08 880.80 877.16 880.96 0.002662 3.40 446.61 250.25 0.25
DS 0.538   50-Year 1390.00 873.08 881.31 877.68 881.48 0.002787 3.68 580.62 294.68 0.26
DS 0.538   500-Year 2620.00 873.08 882.83 879.46 883.02 0.002748 4.23 1083.18 353.12 0.27

DS 0.587   100-Year 1560.00 874.02 882.52 879.33 882.65 0.002413 3.44 763.22 302.60 0.24
DS 0.587   10-Year 710.00 874.02 880.79 877.50 880.94 0.002967 3.08 244.45 179.23 0.25
DS 0.587   25-Year 990.00 874.02 881.51 878.23 881.65 0.002705 3.24 463.72 290.51 0.25
DS 0.587   50-Year 1260.00 874.02 882.04 878.78 882.17 0.002515 3.33 618.45 296.79 0.24
DS 0.587   500-Year 2380.00 874.02 883.55 880.53 883.69 0.002365 3.77 1078.75 312.73 0.25

DS 0.625   100-Year 1560.00 875.11 883.11 880.36 883.36 0.004635 4.29 524.99 280.37 0.33
DS 0.625   10-Year 710.00 875.11 881.49 878.68 881.65 0.004219 3.24 219.56 80.99 0.30
DS 0.625   25-Year 990.00 875.11 882.16 879.40 882.38 0.004550 3.72 300.89 161.38 0.32
DS 0.625   50-Year 1260.00 875.11 882.65 879.89 882.89 0.004711 4.07 404.09 249.16 0.33
DS 0.625   500-Year 2380.00 875.11 884.11 881.48 884.36 0.004274 4.62 818.05 393.82 0.33

DS 0.668   100-Year 1560.00 875.11 884.09 880.80 884.32 0.004009 4.23 502.44 232.56 0.30
DS 0.668   10-Year 710.00 875.11 882.34 879.12 882.50 0.003395 3.22 220.64 75.56 0.27
DS 0.668   25-Year 990.00 875.11 883.10 879.77 883.30 0.003721 3.62 318.15 147.82 0.28
DS 0.668   50-Year 1260.00 875.11 883.63 880.27 883.84 0.003830 3.92 407.33 186.03 0.29
DS 0.668   500-Year 2380.00 875.11 885.04 881.98 885.31 0.004139 4.74 765.89 320.80 0.32

DS 0.732   100-Year 1560.00 876.46 885.10 881.40 885.21 0.001823 2.95 735.30 282.09 0.21
DS 0.732   10-Year 710.00 876.46 883.25 879.95 883.32 0.001792 2.29 352.48 131.96 0.20
DS 0.732   25-Year 990.00 876.46 884.05 880.55 884.14 0.001750 2.54 484.18 188.48 0.20
DS 0.732   50-Year 1260.00 876.46 884.61 881.00 884.70 0.001777 2.75 604.73 239.90 0.21
DS 0.732   500-Year 2380.00 876.46 886.11 882.26 886.24 0.001961 3.39 1058.78 370.07 0.22



HEC-RAS  Plan: Private 8 enlarg (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
DS 0.768   100-Year 1560.00 876.65 885.46 882.39 885.55 0.001922 3.09 823.18 302.56 0.22
DS 0.768   10-Year 710.00 876.65 883.62 881.11 883.72 0.002467 2.79 341.04 175.13 0.23
DS 0.768   25-Year 990.00 876.65 884.41 881.57 884.51 0.002219 2.94 524.77 268.54 0.23
DS 0.768   50-Year 1260.00 876.65 884.95 881.97 885.05 0.002012 2.99 675.87 283.42 0.22
DS 0.768   500-Year 2380.00 876.65 886.48 883.15 886.59 0.001890 3.38 1148.18 330.25 0.22

DS 0.792   100-Year 1560.00 878.13 885.74 883.66 885.88 0.003380 3.96 707.74 320.66 0.28
DS 0.792   10-Year 710.00 878.13 883.99 882.22 884.22 0.006087 4.23 221.90 174.91 0.36
DS 0.792   25-Year 990.00 878.13 884.73 882.73 884.93 0.004812 4.18 407.72 270.69 0.33
DS 0.792   50-Year 1260.00 878.13 885.25 883.22 885.41 0.003987 4.06 555.15 303.01 0.30
DS 0.792   500-Year 2380.00 878.13 886.75 884.32 886.88 0.002780 3.98 1047.37 348.06 0.26

DS 0.827   100-Year 1560.00 878.49 886.39 884.32 886.58 0.004169 4.65 586.40 222.80 0.32
DS 0.827   10-Year 710.00 878.49 884.91 882.71 885.04 0.003258 3.47 319.85 146.69 0.27
DS 0.827   25-Year 990.00 878.49 885.52 883.46 885.67 0.003387 3.82 414.12 175.80 0.28
DS 0.827   50-Year 1260.00 878.49 885.95 883.89 886.12 0.003686 4.18 483.90 197.79 0.30
DS 0.827   500-Year 2380.00 878.49 887.32 885.22 887.54 0.004459 5.26 815.10 263.45 0.34

DS 0.855   100-Year 1560.00 878.19 886.88 883.82 886.98 0.001884 3.23 796.04 290.97 0.22
DS 0.855   10-Year 710.00 878.19 885.29 882.10 885.37 0.001651 2.53 426.80 237.63 0.20
DS 0.855   25-Year 990.00 878.19 885.93 882.80 886.02 0.001715 2.78 560.04 273.28 0.20
DS 0.855   50-Year 1260.00 878.19 886.40 883.33 886.50 0.001858 3.05 677.32 283.23 0.21
DS 0.855   500-Year 2380.00 878.19 887.85 884.70 887.99 0.002145 3.77 1046.23 312.70 0.24

DS 0.884   100-Year 1560.00 879.32 887.16 883.51 887.34 0.002354 3.61 488.19 357.03 0.25
DS 0.884   10-Year 710.00 879.32 885.53 881.96 885.60 0.001371 2.28 349.72 281.04 0.18
DS 0.884   25-Year 990.00 879.32 886.18 882.52 886.29 0.001699 2.76 405.04 314.60 0.20
DS 0.884   50-Year 1260.00 879.32 886.67 883.02 886.81 0.002031 3.18 446.58 321.71 0.23
DS 0.884   500-Year 2380.00 879.32 888.17 884.45 888.47 0.003281 4.68 573.86 399.26 0.30

DS 0.899   Bridge

DS 0.908   100-Year 1560.00 879.32 888.03 883.97 888.13 0.001295 2.99 729.19 321.50 0.18
DS 0.908   10-Year 710.00 879.32 885.89 881.98 885.94 0.001092 2.26 449.74 270.00 0.16
DS 0.908   25-Year 990.00 879.32 886.70 882.64 886.77 0.001173 2.54 555.07 287.92 0.17
DS 0.908   50-Year 1260.00 879.32 887.35 883.37 887.44 0.001247 2.78 640.60 299.12 0.18
DS 0.908   500-Year 2380.00 879.32 889.67 884.81 889.79 0.001370 3.47 941.40 359.38 0.19

DS 0.952   100-Year 1560.00 880.21 888.42 886.43 888.50 0.002018 3.15 963.62 337.16 0.22
DS 0.952   10-Year 710.00 880.21 886.30 884.80 886.47 0.005358 3.91 316.80 258.86 0.34
DS 0.952   25-Year 990.00 880.21 887.10 885.43 887.22 0.003477 3.54 544.32 291.78 0.28
DS 0.952   50-Year 1260.00 880.21 887.75 886.19 887.84 0.002643 3.35 741.89 320.28 0.25
DS 0.952   500-Year 2380.00 880.21 890.05 886.59 890.11 0.001269 2.91 1545.82 376.55 0.18

DS 0.983   100-Year 1560.00 880.21 888.73 886.38 888.79 0.001468 2.71 1124.27 388.86 0.19
DS 0.983   10-Year 710.00 880.21 886.96 884.78 887.04 0.002219 2.68 486.61 313.89 0.22
DS 0.983   25-Year 990.00 880.21 887.59 885.61 887.65 0.001978 2.75 694.05 352.54 0.21
DS 0.983   50-Year 1260.00 880.21 888.14 886.09 888.20 0.001719 2.74 894.56 370.67 0.20
DS 0.983   500-Year 2380.00 880.21 890.25 887.02 890.30 0.000987 2.56 1732.37 411.45 0.16

DS 1.063   100-Year 1560.00 880.88 889.40 886.82 889.50 0.001927 3.20 823.42 282.55 0.22
DS 1.063   10-Year 710.00 880.88 887.80 884.82 887.89 0.001838 2.60 409.08 187.31 0.20
DS 1.063   25-Year 990.00 880.88 888.40 885.56 888.50 0.002006 2.93 549.96 262.87 0.22
DS 1.063   50-Year 1260.00 880.88 888.89 886.20 888.99 0.002011 3.10 680.94 274.22 0.22
DS 1.063   500-Year 2380.00 880.88 890.74 887.56 890.83 0.001613 3.31 1215.33 305.93 0.21

DS 1.113   100-Year 1030.00 882.10 889.85 886.79 889.89 0.001034 2.09 855.92 320.76 0.16
DS 1.113   10-Year 480.00 882.10 888.28 885.53 888.32 0.001443 1.98 371.94 273.12 0.18
DS 1.113   25-Year 670.00 882.10 888.89 886.07 888.94 0.001296 2.06 555.38 307.62 0.17
DS 1.113   50-Year 840.00 882.10 889.36 886.45 889.41 0.001153 2.08 701.92 314.79 0.16
DS 1.113   500-Year 1570.00 882.10 891.11 887.96 891.15 0.000803 2.12 1268.27 333.71 0.14

DS 1.182   100-Year 1030.00 883.94 890.43 890.54 0.003435 3.32 491.40 243.21 0.27
DS 1.182   10-Year 480.00 883.94 889.12 889.27 0.005417 3.33 200.21 200.12 0.33
DS 1.182   25-Year 670.00 883.94 889.64 889.77 0.004463 3.33 307.68 219.27 0.30
DS 1.182   50-Year 840.00 883.94 890.02 890.14 0.003948 3.34 394.36 231.07 0.29
DS 1.182   500-Year 1570.00 883.94 891.54 891.63 0.002350 3.17 776.10 268.88 0.23

DS 1.214   100-Year 1030.00 884.01 890.87 890.95 0.001837 2.63 534.48 230.63 0.21
DS 1.214   10-Year 480.00 884.01 889.68 889.74 0.001684 2.10 279.67 193.83 0.19
DS 1.214   25-Year 670.00 884.01 890.15 890.22 0.001810 2.35 374.20 212.15 0.20
DS 1.214   50-Year 840.00 884.01 890.50 890.58 0.001857 2.51 451.01 222.90 0.21
DS 1.214   500-Year 1570.00 884.01 891.86 891.95 0.001605 2.77 773.43 248.50 0.20

DS 1.263   100-Year 1030.00 884.60 891.31 887.19 891.42 0.001748 2.64 405.77 225.68 0.20
DS 1.263   10-Year 480.00 884.60 890.03 886.18 890.07 0.000989 1.65 290.42 114.63 0.15
DS 1.263   25-Year 670.00 884.60 890.54 886.56 890.61 0.001283 2.04 335.93 160.38 0.17
DS 1.263   50-Year 840.00 884.60 890.92 886.86 891.01 0.001521 2.34 370.51 198.16 0.19
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DS 1.263   500-Year 1570.00 884.60 892.30 887.98 892.47 0.002214 3.33 495.64 291.94 0.23

DS 1.276   Bridge

DS 1.284   100-Year 1030.00 884.91 891.99 887.78 892.06 0.000973 2.23 565.29 218.04 0.15
DS 1.284   10-Year 480.00 884.91 890.54 886.64 890.56 0.000548 1.41 403.27 147.82 0.11
DS 1.284   25-Year 670.00 884.91 891.12 887.21 891.15 0.000715 1.73 464.44 179.17 0.13
DS 1.284   50-Year 840.00 884.91 891.55 887.54 891.60 0.000848 1.98 513.52 203.81 0.14
DS 1.284   500-Year 1570.00 884.91 893.24 888.37 893.33 0.001142 2.71 715.74 234.76 0.17

DS 1.308   100-Year 1030.00 884.10 892.17 888.68 892.25 0.002425 2.91 549.99 246.69 0.23
DS 1.308   10-Year 480.00 884.10 890.64 887.64 890.69 0.001797 2.08 306.08 105.26 0.19
DS 1.308   25-Year 670.00 884.10 891.25 888.05 891.32 0.002401 2.57 379.77 162.56 0.22
DS 1.308   50-Year 840.00 884.10 891.71 888.38 891.79 0.002516 2.78 453.11 200.15 0.23
DS 1.308   500-Year 1570.00 884.10 893.44 889.43 893.52 0.001898 2.99 895.26 289.61 0.21

DS 1.383   100-Year 1030.00 884.55 892.92 888.94 892.99 0.001479 2.50 676.35 346.31 0.19
DS 1.383   10-Year 480.00 884.55 891.31 887.40 891.39 0.001689 2.13 227.66 132.81 0.19
DS 1.383   25-Year 670.00 884.55 892.02 887.98 892.09 0.001618 2.32 390.64 263.07 0.19
DS 1.383   50-Year 840.00 884.55 892.48 888.44 892.56 0.001568 2.44 529.43 329.04 0.19
DS 1.383   500-Year 1570.00 884.55 894.04 889.93 894.10 0.001182 2.52 1075.08 365.82 0.17

DS 1.457   100-Year 1030.00 885.45 893.73 890.43 893.92 0.003778 3.59 332.01 354.12 0.29
DS 1.457   10-Year 480.00 885.45 892.18 888.89 892.29 0.003148 2.65 182.15 121.34 0.25
DS 1.457   25-Year 670.00 885.45 892.88 889.51 893.01 0.003410 2.99 243.71 252.29 0.26
DS 1.457   50-Year 840.00 885.45 893.33 889.98 893.49 0.003548 3.28 290.08 328.90 0.27
DS 1.457   500-Year 1570.00 885.45 894.67 891.53 894.80 0.002713 3.42 755.92 396.82 0.25

DS 1.474   Bridge

DS 1.481   100-Year 1030.00 885.45 894.62 891.39 894.77 0.003102 3.39 366.02 381.04 0.26
DS 1.481   10-Year 480.00 885.45 892.80 889.39 892.92 0.003821 2.85 182.58 170.57 0.27
DS 1.481   25-Year 670.00 885.45 893.57 890.30 893.71 0.003333 3.04 253.84 299.28 0.26
DS 1.481   50-Year 840.00 885.45 894.12 890.87 894.26 0.003200 3.22 309.90 365.09 0.26
DS 1.481   500-Year 1570.00 885.45 895.61 892.82 895.66 0.001047 2.20 1150.62 433.86 0.15

Middle 1.559   100-Year 595.78 886.76 895.20 890.15 895.23 0.000367 1.57 553.98 244.38 0.13
Middle 1.559   10-Year 397.98 886.76 893.62 889.33 893.69 0.000987 2.06 193.45 154.08 0.19
Middle 1.559   25-Year 473.06 886.76 894.25 889.62 894.30 0.000635 1.79 351.01 193.91 0.16
Middle 1.559   50-Year 534.46 886.76 894.73 889.86 894.77 0.000473 1.67 449.93 214.73 0.14
Middle 1.559   500-Year 776.77 886.76 895.90 890.82 895.93 0.000325 1.61 735.46 273.66 0.12

Middle 1.621   100-Year 595.78 887.32 895.33 892.33 895.56 0.003313 3.85 154.91 62.23 0.35
Middle 1.621   10-Year 397.98 887.32 894.06 891.44 894.26 0.003286 3.63 109.74 31.33 0.34
Middle 1.621   25-Year 473.06 887.32 894.53 891.81 894.75 0.003333 3.78 125.03 34.01 0.35
Middle 1.621   50-Year 534.46 887.32 894.92 892.07 895.15 0.003309 3.85 138.93 36.86 0.35
Middle 1.621   500-Year 776.77 887.32 895.98 892.97 896.24 0.003311 4.10 220.34 128.30 0.36

Middle 1.64    100-Year 595.78 887.53 895.64 892.19 895.81 0.001940 3.30 180.31 40.65 0.28
Middle 1.64    10-Year 397.98 887.53 894.37 891.47 894.51 0.001898 2.99 133.13 34.14 0.27
Middle 1.64    25-Year 473.06 887.53 894.85 891.74 895.01 0.001965 3.15 149.98 36.48 0.27
Middle 1.64    50-Year 534.46 887.53 895.24 891.97 895.41 0.001965 3.25 164.63 38.40 0.28
Middle 1.64    500-Year 776.77 887.53 896.32 892.71 896.53 0.002532 3.67 211.99 85.34 0.32

Middle 1.662   100-Year 255.78 888.96 895.93 895.99 0.000787 1.95 131.27 32.89 0.17
Middle 1.662   10-Year 247.98 888.96 894.63 894.75 0.002042 2.72 91.29 28.63 0.27
Middle 1.662   25-Year 263.06 888.96 895.13 895.23 0.001520 2.48 105.91 30.37 0.23
Middle 1.662   50-Year 264.46 888.96 895.53 895.61 0.001125 2.24 118.32 31.64 0.20
Middle 1.662   500-Year 256.77 888.96 896.68 896.72 0.000484 1.64 156.71 35.21 0.14

Middle 1.688   100-Year 255.78 889.74 896.05 896.14 0.001538 2.50 102.24 28.75 0.23
Middle 1.688   10-Year 247.98 889.74 894.94 895.12 0.003602 3.40 72.92 24.49 0.35
Middle 1.688   25-Year 263.06 889.74 895.36 895.51 0.002814 3.15 83.40 26.05 0.31
Middle 1.688   50-Year 264.46 889.74 895.70 895.82 0.002150 2.86 92.44 27.32 0.27
Middle 1.688   500-Year 256.77 889.74 896.75 896.82 0.000950 2.08 123.60 32.14 0.19

Bypass 0.079   100-Year 435.22 892.72 895.50 895.52 0.000697 1.02 470.26 225.18 0.11
Bypass 0.079   10-Year 83.02 892.72 894.01 894.02 0.000660 0.54 161.49 190.67 0.10
Bypass 0.079   25-Year 197.94 892.72 894.59 894.60 0.000743 0.78 274.54 202.74 0.11
Bypass 0.079   50-Year 306.54 892.72 895.05 895.06 0.000712 0.90 369.80 212.47 0.11
Bypass 0.079   500-Year 794.23 892.72 896.07 896.10 0.001132 1.50 612.16 259.25 0.15

Bypass 0.095   100-Year 435.22 893.16 895.57 895.59 0.001246 1.25 393.54 229.01 0.15
Bypass 0.095   10-Year 83.02 893.16 894.10 894.11 0.002175 0.77 106.56 165.49 0.16
Bypass 0.095   25-Year 197.94 893.16 894.67 894.69 0.001688 1.01 208.46 186.89 0.16
Bypass 0.095   50-Year 306.54 893.16 895.12 895.14 0.001386 1.13 295.79 203.82 0.15
Bypass 0.095   500-Year 794.23 893.16 896.18 896.22 0.001700 1.72 539.22 262.37 0.18
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Bypass 0.137   100-Year 435.22 893.91 895.97 896.01 0.002919 1.76 302.31 229.80 0.22
Bypass 0.137   10-Year 83.02 893.91 894.79 894.80 0.004685 1.16 80.06 137.47 0.24
Bypass 0.137   25-Year 197.94 893.91 895.23 895.26 0.004259 1.53 152.23 176.66 0.25
Bypass 0.137   50-Year 306.54 893.91 895.58 895.62 0.003622 1.68 218.83 197.82 0.24
Bypass 0.137   500-Year 794.23 893.91 896.65 896.70 0.002748 2.09 468.49 260.93 0.23

Bypass 0.142   100-Year 435.22 894.01 896.09 896.16 0.009078 2.61 211.55 214.13 0.38
Bypass 0.142   10-Year 83.02 894.01 895.04 894.97 895.12 0.033352 2.71 39.00 109.28 0.62
Bypass 0.142   25-Year 197.94 894.01 895.43 895.50 0.018691 2.52 92.74 151.59 0.49
Bypass 0.142   50-Year 306.54 894.01 895.74 895.81 0.012781 2.59 143.76 177.45 0.43
Bypass 0.142   500-Year 794.23 894.01 896.75 896.83 0.006278 2.78 366.53 258.07 0.34

Johnson Gardner 1.749   100-Year 690.00 890.70 896.61 895.55 896.67 0.001599 2.85 477.72 314.46 0.26
Johnson Gardner 1.749   10-Year 330.00 890.70 895.81 894.49 895.86 0.001573 2.42 269.51 220.61 0.25
Johnson Gardner 1.749   25-Year 460.00 890.70 896.12 895.16 896.18 0.001651 2.64 339.50 248.78 0.26
Johnson Gardner 1.749   50-Year 570.00 890.70 896.37 895.35 896.43 0.001651 2.77 397.28 300.49 0.26
Johnson Gardner 1.749   500-Year 1050.00 890.70 897.14 895.85 897.21 0.001687 3.19 643.49 335.13 0.27

Johnson Gardner 1.759   Culvert

Johnson Gardner 1.764   100-Year 690.00 890.81 896.84 895.79 896.96 0.002949 3.80 346.91 270.95 0.35
Johnson Gardner 1.764   10-Year 330.00 890.81 896.25 895.16 896.31 0.001776 2.62 235.41 202.96 0.27
Johnson Gardner 1.764   25-Year 460.00 890.81 896.53 895.43 896.61 0.002142 3.05 283.16 248.11 0.30
Johnson Gardner 1.764   50-Year 570.00 890.81 896.70 895.62 896.80 0.002513 3.42 316.90 265.38 0.32
Johnson Gardner 1.764   500-Year 1050.00 890.81 897.23 896.23 897.39 0.003946 4.70 432.86 297.59 0.42

Johnson Gardner 1.787   100-Year 690.00 890.55 897.18 895.88 897.40 0.003441 4.15 229.03 253.10 0.39
Johnson Gardner 1.787   10-Year 330.00 890.55 896.46 894.07 896.57 0.002003 2.80 156.34 195.39 0.29
Johnson Gardner 1.787   25-Year 460.00 890.55 896.78 894.73 896.93 0.002526 3.31 188.80 200.39 0.32
Johnson Gardner 1.787   50-Year 570.00 890.55 896.99 895.32 897.17 0.002967 3.72 209.78 206.51 0.36
Johnson Gardner 1.787   500-Year 1050.00 890.55 897.64 896.63 897.73 0.001905 3.35 563.80 314.19 0.29

Johnson Gardner 1.813   100-Year 690.00 890.41 897.61 894.70 897.94 0.003634 4.63 148.93 230.77 0.40
Johnson Gardner 1.813   10-Year 330.00 890.41 896.71 893.14 896.83 0.001767 2.82 117.23 190.85 0.27
Johnson Gardner 1.813   25-Year 460.00 890.41 897.10 893.76 897.29 0.002411 3.51 130.91 212.54 0.32
Johnson Gardner 1.813   50-Year 570.00 890.41 897.36 894.24 897.62 0.002980 4.07 140.13 225.06 0.36
Johnson Gardner 1.813   500-Year 1050.00 890.41 897.79 896.39 898.50 0.007286 6.75 155.64 235.32 0.57

Johnson Gardner 1.820   Bridge

Johnson Gardner 1.825   100-Year 690.00 890.61 898.17 894.10 898.34 0.001393 3.24 219.28 239.66 0.26
Johnson Gardner 1.825   10-Year 330.00 890.61 896.86 892.76 896.93 0.000872 2.12 158.56 189.24 0.19
Johnson Gardner 1.825   25-Year 460.00 890.61 897.35 893.27 897.45 0.001136 2.60 180.68 210.91 0.22
Johnson Gardner 1.825   50-Year 570.00 890.61 897.68 893.68 897.82 0.001347 2.97 196.13 227.92 0.25
Johnson Gardner 1.825   500-Year 1050.00 890.61 899.09 895.32 899.14 0.000583 2.35 782.71 261.40 0.17

Johnson Gardner 1.839   100-Year 690.00 892.13 898.36 896.80 898.46 0.001634 3.09 331.86 253.70 0.28
Johnson Gardner 1.839   10-Year 330.00 892.13 896.95 895.60 897.06 0.002741 3.02 163.46 212.60 0.34
Johnson Gardner 1.839   25-Year 460.00 892.13 897.47 896.46 897.57 0.002303 3.07 224.31 227.52 0.32
Johnson Gardner 1.839   50-Year 570.00 892.13 897.84 896.65 897.95 0.002080 3.16 269.34 235.03 0.31
Johnson Gardner 1.839   500-Year 1050.00 892.13 899.15 897.23 899.20 0.000827 2.50 766.64 285.87 0.21

Johnson Gardner 1.885   100-Year 690.00 892.37 898.86 897.83 898.96 0.002637 3.32 360.42 258.28 0.34
Johnson Gardner 1.885   10-Year 330.00 892.37 897.76 897.04 897.90 0.004263 3.49 150.21 130.48 0.41
Johnson Gardner 1.885   25-Year 460.00 892.37 898.19 897.45 898.32 0.004172 3.53 216.35 182.26 0.41
Johnson Gardner 1.885   50-Year 570.00 892.37 898.48 897.66 898.60 0.003541 3.52 274.85 231.87 0.38
Johnson Gardner 1.885   500-Year 1050.00 892.37 899.45 898.29 899.56 0.002653 3.75 543.36 320.29 0.35

Johnson Gardner 1.892   Bridge

Johnson Gardner 1.896   100-Year 690.00 892.37 899.07 897.79 899.19 0.002147 3.32 370.00 326.09 0.31
Johnson Gardner 1.896   10-Year 330.00 892.37 898.00 896.04 898.12 0.002604 3.10 155.96 185.27 0.33
Johnson Gardner 1.896   25-Year 460.00 892.37 898.48 896.75 898.60 0.002545 3.19 237.39 274.03 0.33
Johnson Gardner 1.896   50-Year 570.00 892.37 898.78 897.56 898.90 0.002339 3.26 301.26 297.07 0.32
Johnson Gardner 1.896   500-Year 1050.00 892.37 899.52 898.46 899.61 0.001776 3.27 641.90 345.56 0.29

Johnson Gardner 1.915   100-Year 690.00 892.88 899.29 898.56 899.55 0.004857 4.61 228.90 187.51 0.46
Johnson Gardner 1.915   10-Year 330.00 892.88 898.29 896.90 898.57 0.006326 4.25 77.70 95.82 0.50
Johnson Gardner 1.915   25-Year 460.00 892.88 898.75 897.51 899.00 0.005292 4.23 146.14 151.30 0.47
Johnson Gardner 1.915   50-Year 570.00 892.88 899.02 897.93 899.28 0.005159 4.46 184.96 177.45 0.47
Johnson Gardner 1.915   500-Year 1050.00 892.88 899.68 899.17 899.99 0.005570 5.34 331.37 196.27 0.51

Johnson Gardner 1.934   100-Year 690.00 893.21 899.79 898.89 900.16 0.005910 5.22 175.84 162.67 0.51
Johnson Gardner 1.934   10-Year 330.00 893.21 898.93 897.47 899.15 0.004652 3.77 100.98 93.55 0.43
Johnson Gardner 1.934   25-Year 460.00 893.21 899.28 898.17 899.56 0.005299 4.40 130.13 147.57 0.47
Johnson Gardner 1.934   50-Year 570.00 893.21 899.54 898.60 899.86 0.005590 4.81 153.14 154.77 0.49
Johnson Gardner 1.934   500-Year 1050.00 893.21 900.23 899.64 900.85 0.008529 6.83 230.89 227.22 0.63
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Johnson Gardner 1.941   Bridge

Johnson Gardner 1.944   100-Year 690.00 893.21 900.13 898.95 900.39 0.003702 4.45 232.05 219.74 0.41
Johnson Gardner 1.944   10-Year 330.00 893.21 899.26 897.28 899.41 0.002871 3.26 122.36 108.14 0.35
Johnson Gardner 1.944   25-Year 460.00 893.21 899.61 897.95 899.82 0.003340 3.81 157.84 139.22 0.38
Johnson Gardner 1.944   50-Year 570.00 893.21 899.87 898.48 900.12 0.003678 4.22 193.39 180.10 0.41
Johnson Gardner 1.944   500-Year 1050.00 893.21 900.57 899.66 900.88 0.004242 5.14 339.13 249.70 0.45

Johnson Gardner 1.949   100-Year 690.00 892.72 900.28 898.75 900.48 0.002625 4.19 278.06 185.48 0.35
Johnson Gardner 1.949   10-Year 330.00 892.72 899.34 896.66 899.48 0.002020 3.14 139.20 108.82 0.30
Johnson Gardner 1.949   25-Year 460.00 892.72 899.71 897.56 899.90 0.002526 3.75 184.05 154.48 0.34
Johnson Gardner 1.949   50-Year 570.00 892.72 900.01 898.12 900.21 0.002553 3.97 233.06 166.66 0.34
Johnson Gardner 1.949   500-Year 1050.00 892.72 900.68 899.66 900.98 0.003667 5.25 348.47 239.34 0.42

Johnson Gardner 1.954   Bridge

Johnson Gardner 1.957   100-Year 690.00 892.72 900.40 898.88 900.61 0.003051 4.17 252.46 155.58 0.36
Johnson Gardner 1.957   10-Year 330.00 892.72 899.61 896.71 899.73 0.001975 2.90 148.10 102.74 0.28
Johnson Gardner 1.957   25-Year 460.00 892.72 899.96 897.64 900.12 0.002415 3.44 191.83 133.08 0.32
Johnson Gardner 1.957   50-Year 570.00 892.72 900.20 898.30 900.38 0.002702 3.79 223.82 139.14 0.34
Johnson Gardner 1.957   500-Year 1050.00 892.72 900.70 899.96 901.06 0.004873 5.52 296.53 214.66 0.47

Johnson Gardner 1.977   100-Year 690.00 892.58 900.76 898.74 900.90 0.002154 3.61 320.75 196.33 0.30
Johnson Gardner 1.977   10-Year 330.00 892.58 899.82 896.31 899.93 0.001698 2.73 159.83 127.18 0.26
Johnson Gardner 1.977   25-Year 460.00 892.58 900.24 897.54 900.36 0.001874 3.10 225.13 168.57 0.28
Johnson Gardner 1.977   50-Year 570.00 892.58 900.51 898.22 900.64 0.002043 3.38 273.10 184.92 0.29
Johnson Gardner 1.977   500-Year 1050.00 892.58 901.29 899.89 901.47 0.002571 4.26 429.50 210.15 0.34

Johnson Gardner 2.009   100-Year 690.00 894.12 901.17 899.40 901.29 0.002399 3.15 300.48 176.23 0.33
Johnson Gardner 2.009   10-Year 330.00 894.12 900.19 897.89 900.28 0.002618 2.56 158.53 101.28 0.32
Johnson Gardner 2.009   25-Year 460.00 894.12 900.62 898.54 900.72 0.002429 2.76 215.42 147.79 0.32
Johnson Gardner 2.009   50-Year 570.00 894.12 900.91 898.93 901.02 0.002347 2.93 259.09 154.36 0.32
Johnson Gardner 2.009   500-Year 1050.00 894.12 901.76 900.38 901.91 0.002598 3.71 403.54 259.00 0.35

Johnson Gardner 2.016   Culvert

Johnson Gardner 2.019   100-Year 690.00 893.84 901.24 899.38 901.39 0.002576 3.65 296.59 162.22 0.33
Johnson Gardner 2.019   10-Year 330.00 893.84 900.33 898.06 900.44 0.002244 2.85 154.64 136.58 0.29
Johnson Gardner 2.019   25-Year 460.00 893.84 900.72 898.65 900.85 0.002344 3.16 216.70 148.04 0.30
Johnson Gardner 2.019   50-Year 570.00 893.84 900.99 899.03 901.13 0.002439 3.40 257.77 155.40 0.31
Johnson Gardner 2.019   500-Year 1050.00 893.84 901.82 900.06 902.01 0.003069 4.37 396.22 196.19 0.36

Johnson Gardner 2.04    100-Year 690.00 893.80 901.47 898.83 901.76 0.002862 4.51 209.91 169.92 0.37
Johnson Gardner 2.04    10-Year 330.00 893.80 900.53 897.05 900.67 0.001636 2.95 112.85 58.51 0.27
Johnson Gardner 2.04    25-Year 460.00 893.80 900.93 897.74 901.14 0.002193 3.65 142.88 119.47 0.31
Johnson Gardner 2.04    50-Year 570.00 893.80 901.21 898.32 901.46 0.002554 4.11 173.62 145.98 0.34
Johnson Gardner 2.04    500-Year 1050.00 893.80 902.09 900.07 902.46 0.003410 5.35 313.52 189.63 0.41

Johnson Gardner 2.046   Bridge

Johnson Gardner 2.049   100-Year 690.00 893.80 901.93 898.90 902.20 0.002323 4.40 219.01 164.00 0.33
Johnson Gardner 2.049   10-Year 330.00 893.80 900.93 897.21 901.06 0.001244 2.81 122.49 78.03 0.23
Johnson Gardner 2.049   25-Year 460.00 893.80 901.43 897.96 901.60 0.001599 3.42 160.46 109.33 0.27
Johnson Gardner 2.049   50-Year 570.00 893.80 901.71 898.43 901.93 0.001944 3.91 190.88 148.98 0.30
Johnson Gardner 2.049   500-Year 1050.00 893.80 901.97 900.13 902.60 0.005192 6.61 224.67 170.50 0.50

Johnson Gardner 2.058   100-Year 690.00 894.86 902.16 899.18 902.33 0.001912 3.51 251.80 129.74 0.30
Johnson Gardner 2.058   10-Year 330.00 894.86 901.02 897.50 901.12 0.001449 2.52 130.77 67.45 0.25
Johnson Gardner 2.058   25-Year 460.00 894.86 901.57 898.16 901.69 0.001614 2.91 180.58 110.16 0.27
Johnson Gardner 2.058   50-Year 570.00 894.86 901.89 898.69 902.04 0.001734 3.19 218.20 122.66 0.29
Johnson Gardner 2.058   500-Year 1050.00 894.86 902.58 900.36 902.87 0.002905 4.61 309.07 185.67 0.38

Johnson Gardner 2.063   100-Year 690.00 895.22 902.18 900.16 902.41 0.002659 3.97 217.08 119.66 0.36
Johnson Gardner 2.063   10-Year 330.00 895.22 901.05 898.65 901.18 0.002274 2.90 114.83 51.18 0.31
Johnson Gardner 2.063   25-Year 460.00 895.22 901.59 899.30 901.76 0.002301 3.30 154.04 90.16 0.32
Johnson Gardner 2.063   50-Year 570.00 895.22 901.91 899.74 902.11 0.002445 3.62 186.30 109.35 0.34
Johnson Gardner 2.063   500-Year 1050.00 895.22 902.61 901.16 902.98 0.003919 5.17 272.03 137.56 0.44

Johnson Gardner 2.068   100-Year 690.00 895.61 902.32 898.87 902.48 0.001253 3.24 247.63 132.26 0.25
Johnson Gardner 2.068   10-Year 330.00 895.61 901.16 897.67 901.23 0.000771 2.13 160.00 61.29 0.19
Johnson Gardner 2.068   25-Year 460.00 895.61 901.71 898.14 901.81 0.000920 2.55 199.32 81.91 0.21
Johnson Gardner 2.068   50-Year 570.00 895.61 902.05 898.50 902.17 0.001067 2.88 225.60 108.90 0.23
Johnson Gardner 2.068   500-Year 1050.00 895.61 902.81 899.95 903.08 0.002015 4.37 287.12 169.64 0.33

Johnson Gardner 2.087   Bridge

Johnson Gardner 2.098   100-Year 690.00 895.55 903.36 899.45 903.55 0.001308 3.51 230.37 231.02 0.26
Johnson Gardner 2.098   10-Year 330.00 895.55 901.33 898.10 901.44 0.001177 2.67 123.39 30.72 0.24
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Johnson Gardner 2.098   25-Year 460.00 895.55 902.11 898.63 902.26 0.001385 3.10 149.05 36.62 0.26
Johnson Gardner 2.098   50-Year 570.00 895.55 902.71 899.05 902.89 0.001416 3.36 176.20 59.81 0.27
Johnson Gardner 2.098   500-Year 1050.00 895.55 904.13 900.48 904.34 0.001439 4.01 480.02 307.28 0.28

Johnson Gardner 2.14    100-Year 690.00 896.16 903.76 900.62 903.84 0.001113 2.69 453.03 232.25 0.23
Johnson Gardner 2.14    10-Year 330.00 896.16 901.66 899.02 901.81 0.002342 3.12 105.66 34.26 0.31
Johnson Gardner 2.14    25-Year 460.00 896.16 902.49 899.74 902.64 0.002328 3.18 187.52 163.13 0.32
Johnson Gardner 2.14    50-Year 570.00 896.16 903.12 900.21 903.24 0.001661 2.94 310.36 216.54 0.28
Johnson Gardner 2.14    500-Year 1050.00 896.16 904.55 901.65 904.66 0.001190 3.12 657.14 298.38 0.25

Johnson Gardner 2.177   100-Year 690.00 897.64 903.98 901.67 904.19 0.002439 3.96 268.73 141.38 0.34
Johnson Gardner 2.177   10-Year 330.00 897.64 902.18 900.15 902.40 0.003740 3.76 87.73 30.70 0.39
Johnson Gardner 2.177   25-Year 460.00 897.64 902.98 900.80 903.21 0.003401 3.91 140.00 110.28 0.38
Johnson Gardner 2.177   50-Year 570.00 897.64 903.46 901.23 903.69 0.002962 4.00 197.47 132.83 0.37
Johnson Gardner 2.177   500-Year 1050.00 897.64 904.77 902.75 905.03 0.002591 4.58 400.85 191.43 0.36

Johnson Gardner 2.211   100-Year 690.00 897.89 904.51 903.51 904.69 0.003096 4.21 332.37 186.20 0.38
Johnson Gardner 2.211   10-Year 330.00 897.89 903.01 901.45 903.33 0.006744 4.69 92.86 100.66 0.52
Johnson Gardner 2.211   25-Year 460.00 897.89 903.69 902.50 903.93 0.004575 4.37 186.88 165.28 0.44
Johnson Gardner 2.211   50-Year 570.00 897.89 904.09 903.23 904.31 0.003809 4.33 256.43 178.73 0.41
Johnson Gardner 2.211   500-Year 1050.00 897.89 905.34 904.10 905.52 0.002681 4.46 492.89 197.46 0.36

Johnson Gardner 2.251   100-Year 690.00 897.95 905.10 903.25 905.35 0.002912 4.38 270.79 149.59 0.37
Johnson Gardner 2.251   10-Year 330.00 897.95 904.00 901.66 904.17 0.002589 3.38 117.55 109.67 0.34
Johnson Gardner 2.251   25-Year 460.00 897.95 904.46 902.32 904.66 0.002687 3.77 182.89 125.08 0.35
Johnson Gardner 2.251   50-Year 570.00 897.95 904.78 902.78 905.00 0.002844 4.10 223.93 136.55 0.37
Johnson Gardner 2.251   500-Year 1050.00 897.95 905.87 904.48 906.16 0.003043 5.00 393.85 166.91 0.39

Johnson Gardner 2.297   100-Year 380.00 899.37 905.77 902.86 905.86 0.001242 2.68 236.08 164.49 0.24
Johnson Gardner 2.297   10-Year 190.00 899.37 904.58 901.77 904.67 0.001364 2.31 82.12 67.90 0.24
Johnson Gardner 2.297   25-Year 250.00 899.37 905.08 902.17 905.16 0.001293 2.39 137.83 105.18 0.24
Johnson Gardner 2.297   50-Year 310.00 899.37 905.43 902.52 905.51 0.001268 2.54 182.66 140.03 0.24
Johnson Gardner 2.297   500-Year 570.00 899.37 906.57 903.69 906.67 0.001106 2.87 375.58 181.92 0.24

Johnson Gardner 2.316   100-Year 380.00 898.57 905.89 902.38 905.99 0.001267 2.70 212.10 121.22 0.24
Johnson Gardner 2.316   10-Year 190.00 898.57 904.72 901.04 904.79 0.001083 2.15 89.85 61.72 0.21
Johnson Gardner 2.316   25-Year 250.00 898.57 905.21 901.52 905.29 0.001227 2.34 132.99 99.15 0.23
Johnson Gardner 2.316   50-Year 310.00 898.57 905.55 901.94 905.64 0.001247 2.52 171.85 114.66 0.23
Johnson Gardner 2.316   500-Year 570.00 898.57 906.68 903.48 906.79 0.001275 3.05 318.24 150.57 0.25

Johnson Gardner 2.406   100-Year 380.00 900.93 906.67 904.17 906.84 0.002541 3.38 123.39 84.00 0.33
Johnson Gardner 2.406   10-Year 190.00 900.93 905.37 903.18 905.48 0.001946 2.69 70.60 25.38 0.28
Johnson Gardner 2.406   25-Year 250.00 900.93 905.93 903.53 906.06 0.002156 2.90 86.33 30.22 0.30
Johnson Gardner 2.406   50-Year 310.00 900.93 906.32 903.85 906.47 0.002485 3.13 98.94 47.40 0.33
Johnson Gardner 2.406   500-Year 570.00 900.93 907.43 904.96 907.63 0.002382 3.77 196.32 169.76 0.33

Johnson Gardner 2.431   100-Year 380.00 902.17 907.08 907.45 0.006278 4.90 79.73 58.09 0.51
Johnson Gardner 2.431   10-Year 190.00 902.17 905.73 906.01 0.006968 4.27 44.51 20.87 0.52
Johnson Gardner 2.431   25-Year 250.00 902.17 906.31 906.60 0.006108 4.34 57.62 23.96 0.49
Johnson Gardner 2.431   50-Year 310.00 902.17 906.73 907.05 0.005936 4.55 68.13 25.83 0.49
Johnson Gardner 2.431   500-Year 570.00 902.17 907.81 908.22 0.006142 5.36 137.89 96.68 0.52

Johnson Gardner 2.438   Culvert

Johnson Gardner 2.441   100-Year 380.00 901.96 908.28 905.33 908.38 0.001224 2.63 189.83 114.42 0.24
Johnson Gardner 2.441   10-Year 190.00 901.96 907.72 904.33 907.76 0.000583 1.66 130.94 94.98 0.16
Johnson Gardner 2.441   25-Year 250.00 901.96 907.96 904.69 908.02 0.000768 1.98 154.94 103.82 0.19
Johnson Gardner 2.441   50-Year 310.00 901.96 908.11 905.00 908.19 0.000994 2.30 170.97 107.83 0.22
Johnson Gardner 2.441   500-Year 570.00 901.96 908.67 906.07 908.82 0.001780 3.39 237.76 139.62 0.30

Johnson Gardner 2.464   100-Year 380.00 902.19 908.46 905.82 908.60 0.002399 3.07 123.72 58.76 0.33
Johnson Gardner 2.464   10-Year 190.00 902.19 907.80 904.74 907.86 0.000918 1.94 98.08 33.85 0.20
Johnson Gardner 2.464   25-Year 250.00 902.19 908.07 905.12 908.15 0.001333 2.32 107.60 37.62 0.24
Johnson Gardner 2.464   50-Year 310.00 902.19 908.25 905.46 908.36 0.001823 2.70 114.88 44.24 0.28
Johnson Gardner 2.464   500-Year 570.00 902.19 908.92 906.59 909.14 0.003288 3.86 163.56 95.98 0.39

Johnson Gardner 2.483   100-Year 380.00 903.60 908.69 906.77 908.92 0.003013 3.82 104.07 60.55 0.37
Johnson Gardner 2.483   10-Year 190.00 903.60 907.90 905.80 908.00 0.001744 2.53 75.20 28.55 0.27
Johnson Gardner 2.483   25-Year 250.00 903.60 908.21 906.15 908.35 0.002221 2.97 84.28 33.27 0.31
Johnson Gardner 2.483   50-Year 310.00 903.60 908.44 906.45 908.62 0.002650 3.39 92.87 44.65 0.35
Johnson Gardner 2.483   500-Year 570.00 903.60 909.22 907.51 909.57 0.003922 4.82 131.75 86.54 0.44

Johnson Gardner 2.495   Bridge

Johnson Gardner 2.5     100-Year 380.00 903.60 909.04 906.95 909.26 0.003089 3.81 111.63 103.84 0.37
Johnson Gardner 2.5     10-Year 190.00 903.60 908.07 905.84 908.18 0.002119 2.74 69.45 26.39 0.30
Johnson Gardner 2.5     25-Year 250.00 903.60 908.42 906.24 908.58 0.002620 3.15 79.37 28.69 0.33
Johnson Gardner 2.5     50-Year 310.00 903.60 908.71 906.59 908.91 0.003028 3.52 90.12 73.91 0.36
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Johnson Gardner 2.5     500-Year 570.00 903.60 910.35 907.81 910.52 0.001731 3.57 215.19 149.83 0.29

Johnson Gardner 2.545   100-Year 380.00 903.82 909.84 907.83 910.13 0.004037 4.28 88.77 117.24 0.42
Johnson Gardner 2.545   10-Year 190.00 903.82 908.62 906.73 908.78 0.002823 3.19 59.57 21.45 0.34
Johnson Gardner 2.545   25-Year 250.00 903.82 909.09 907.14 909.28 0.003170 3.58 69.89 71.50 0.36
Johnson Gardner 2.545   50-Year 310.00 903.82 909.47 907.48 909.71 0.003566 3.92 79.08 95.37 0.39
Johnson Gardner 2.545   500-Year 570.00 903.82 910.89 908.65 911.00 0.002138 3.16 289.15 152.64 0.31

Johnson Gardner 2.613   100-Year 380.00 905.87 911.35 909.53 911.59 0.004095 4.06 124.14 93.82 0.41
Johnson Gardner 2.613   10-Year 190.00 905.87 909.86 908.34 910.08 0.004660 3.82 49.69 19.67 0.42
Johnson Gardner 2.613   25-Year 250.00 905.87 910.41 908.77 910.67 0.004652 4.08 61.21 21.98 0.43
Johnson Gardner 2.613   50-Year 310.00 905.87 910.91 909.14 911.17 0.004632 4.14 85.23 74.88 0.44
Johnson Gardner 2.613   500-Year 570.00 905.87 911.86 910.37 912.16 0.004852 4.81 175.72 118.08 0.46

Johnson Gardner 2.635   100-Year 380.00 906.29 911.80 909.75 911.98 0.002679 3.55 130.69 148.13 0.34
Johnson Gardner 2.635   10-Year 190.00 906.29 910.40 908.65 910.55 0.003243 3.12 60.92 25.52 0.36
Johnson Gardner 2.635   25-Year 250.00 906.29 910.96 909.05 911.13 0.003131 3.28 76.34 65.40 0.36
Johnson Gardner 2.635   50-Year 310.00 906.29 911.43 909.41 911.60 0.002820 3.37 103.17 125.60 0.35
Johnson Gardner 2.635   500-Year 570.00 906.29 912.37 910.51 912.62 0.003124 4.26 177.83 160.74 0.38

Johnson Gardner 2.667   100-Year 380.00 906.04 912.19 909.26 912.34 0.001742 3.16 128.00 93.58 0.28
Johnson Gardner 2.667   10-Year 190.00 906.04 910.81 908.11 910.90 0.001446 2.42 78.45 26.25 0.25
Johnson Gardner 2.667   25-Year 250.00 906.04 911.38 908.49 911.49 0.001566 2.65 94.78 33.32 0.26
Johnson Gardner 2.667   50-Year 310.00 906.04 911.83 908.87 911.95 0.001607 2.86 111.76 63.83 0.27
Johnson Gardner 2.667   500-Year 570.00 906.04 912.83 910.12 913.07 0.002276 4.00 161.07 118.84 0.33

Johnson Gardner 2.673   100-Year 380.00 907.01 912.25 910.32 912.42 0.002693 3.33 114.11 76.10 0.35
Johnson Gardner 2.673   10-Year 190.00 907.01 910.85 909.49 910.98 0.003015 2.91 65.34 30.52 0.35
Johnson Gardner 2.673   25-Year 250.00 907.01 911.43 909.78 911.57 0.002594 2.98 83.95 46.02 0.33
Johnson Gardner 2.673   50-Year 310.00 907.01 911.88 910.05 912.03 0.002536 3.11 99.83 61.76 0.33
Johnson Gardner 2.673   500-Year 570.00 907.01 912.91 910.94 913.16 0.003379 4.00 142.46 91.37 0.40

Johnson Gardner 2.691   100-Year 380.00 908.96 912.58 912.02 912.96 0.009970 4.94 77.22 111.56 0.64
Johnson Gardner 2.691   10-Year 190.00 908.96 911.27 911.27 911.86 0.029497 6.17 30.81 26.25 1.00
Johnson Gardner 2.691   25-Year 250.00 908.96 911.78 911.56 912.24 0.018948 5.42 46.08 73.41 0.83
Johnson Gardner 2.691   50-Year 310.00 908.96 912.22 911.80 912.60 0.013501 4.99 62.11 97.76 0.71
Johnson Gardner 2.691   500-Year 570.00 908.96 913.27 912.53 913.72 0.007843 5.40 106.32 130.58 0.59

Johnson Gardner 2.702   Culvert

Johnson Gardner 2.707   100-Year 380.00 909.59 915.84 912.64 915.89 0.000408 1.80 257.75 207.32 0.15
Johnson Gardner 2.707   10-Year 190.00 909.59 913.41 911.88 913.48 0.001656 2.17 93.63 61.28 0.26
Johnson Gardner 2.707   25-Year 250.00 909.59 914.23 912.15 914.29 0.000890 1.98 144.95 127.63 0.20
Johnson Gardner 2.707   50-Year 310.00 909.59 914.99 912.40 915.04 0.000581 1.87 198.46 169.84 0.17
Johnson Gardner 2.707   500-Year 570.00 909.59 918.03 913.16 918.07 0.000220 1.72 411.12 323.87 0.12

Johnson Gardner 2.754   100-Year 380.00 909.96 915.97 916.02 0.000708 2.12 255.90 98.79 0.19
Johnson Gardner 2.754   10-Year 190.00 909.96 913.92 914.04 0.003001 2.80 81.06 67.64 0.35
Johnson Gardner 2.754   25-Year 250.00 909.96 914.52 914.62 0.001918 2.59 126.20 80.78 0.29
Johnson Gardner 2.754   50-Year 310.00 909.96 915.18 915.25 0.001158 2.34 182.22 89.55 0.23
Johnson Gardner 2.754   500-Year 570.00 909.96 918.10 918.13 0.000280 1.77 525.64 152.44 0.13

Johnson Gardner 2.794   100-Year 380.00 909.79 916.08 916.11 0.000287 1.62 337.08 142.48 0.13
Johnson Gardner 2.794   10-Year 190.00 909.79 914.21 914.24 0.000432 1.46 147.18 72.49 0.14
Johnson Gardner 2.794   25-Year 250.00 909.79 914.75 914.79 0.000416 1.60 190.75 87.81 0.15
Johnson Gardner 2.794   50-Year 310.00 909.79 915.34 915.38 0.000360 1.64 246.97 102.71 0.14
Johnson Gardner 2.794   500-Year 570.00 909.79 918.15 918.18 0.000141 1.43 686.11 198.45 0.09

Johnson Gardner 2.824   100-Year 380.00 910.02 916.11 916.23 0.001529 2.86 170.31 115.41 0.27
Johnson Gardner 2.824   10-Year 190.00 910.02 914.28 914.41 0.002484 2.89 65.65 26.24 0.32
Johnson Gardner 2.824   25-Year 250.00 910.02 914.80 914.95 0.002508 3.12 80.11 28.78 0.33
Johnson Gardner 2.824   50-Year 310.00 910.02 915.38 915.53 0.002352 3.12 106.47 59.97 0.32
Johnson Gardner 2.824   500-Year 570.00 910.02 918.17 918.22 0.000411 2.02 442.57 154.32 0.15

Johnson Gardner 2.838   100-Year 380.00 910.16 916.22 916.32 0.000986 2.60 195.41 102.73 0.22
Johnson Gardner 2.838   10-Year 190.00 910.16 914.47 914.57 0.001860 2.50 76.71 37.84 0.28
Johnson Gardner 2.838   25-Year 250.00 910.16 915.00 915.10 0.001635 2.66 100.70 51.35 0.27
Johnson Gardner 2.838   50-Year 310.00 910.16 915.55 915.66 0.001345 2.71 133.73 72.66 0.25
Johnson Gardner 2.838   500-Year 570.00 910.16 918.20 918.25 0.000372 2.07 429.36 131.02 0.15

Johnson Gardner 2.865   100-Year 380.00 910.39 916.39 916.52 0.001779 2.88 133.51 78.57 0.29
Johnson Gardner 2.865   10-Year 190.00 910.39 914.74 914.85 0.002020 2.64 71.99 28.39 0.29
Johnson Gardner 2.865   25-Year 250.00 910.39 915.25 915.38 0.002186 2.86 87.56 32.70 0.31
Johnson Gardner 2.865   50-Year 310.00 910.39 915.78 915.92 0.002217 2.91 106.44 53.02 0.31
Johnson Gardner 2.865   500-Year 570.00 910.39 918.26 918.32 0.000569 2.22 380.72 180.20 0.18

Johnson Gardner 2.874   Culvert
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Johnson Gardner 2.879   100-Year 380.00 910.39 916.58 913.83 916.67 0.001113 2.47 172.31 96.43 0.23
Johnson Gardner 2.879   10-Year 190.00 910.39 914.82 912.87 914.91 0.001830 2.39 79.36 34.03 0.28
Johnson Gardner 2.879   25-Year 250.00 910.39 915.40 913.23 915.49 0.001746 2.49 100.38 39.31 0.27
Johnson Gardner 2.879   50-Year 310.00 910.39 915.99 913.53 916.09 0.001424 2.48 126.59 56.31 0.25
Johnson Gardner 2.879   500-Year 570.00 910.39 918.29 914.48 918.35 0.000479 2.11 387.57 153.30 0.16

Johnson Gardner 2.898   100-Year 380.00 910.63 916.70 913.95 916.81 0.001397 2.73 140.56 81.82 0.26
Johnson Gardner 2.898   10-Year 190.00 910.63 915.00 913.05 915.10 0.001774 2.48 76.73 30.69 0.28
Johnson Gardner 2.898   25-Year 250.00 910.63 915.57 913.38 915.68 0.001768 2.62 95.42 35.05 0.28
Johnson Gardner 2.898   50-Year 310.00 910.63 916.14 913.67 916.25 0.001629 2.66 116.53 40.99 0.27
Johnson Gardner 2.898   500-Year 570.00 910.63 918.34 914.64 918.40 0.000582 2.28 372.68 168.67 0.18

Johnson Gardner 2.931   100-Year 380.00 911.69 916.98 914.98 917.18 0.002994 3.61 105.18 159.18 0.37
Johnson Gardner 2.931   10-Year 190.00 911.69 915.38 913.97 915.56 0.003827 3.35 56.73 25.35 0.39
Johnson Gardner 2.931   25-Year 250.00 911.69 915.94 914.35 916.13 0.003610 3.47 71.99 29.20 0.39
Johnson Gardner 2.931   50-Year 310.00 911.69 916.47 914.68 916.66 0.003202 3.52 88.09 132.49 0.37
Johnson Gardner 2.931   500-Year 570.00 911.69 918.48 915.71 918.52 0.000704 2.05 473.61 242.63 0.18
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   RS = 2.874    Culv  Private Drive 9

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-Year

WS 100-Year

WS 50-Year

WS 25-Year

WS 10-Year

Crit 100-Year

Crit 50-Year

Crit 25-Year

Crit 10-Year

Crit 500-Year

Ground

Ineff

Bank Sta

.07 .045 .075

 

0 50 100 150 200 250 300 350
910

912

914

916

918

920

922

Johnson Gardner Drain Alternatives       Plan: Enlarge Private Crossing 9    2/17/2015 
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   RS = 2.702    Culv  Abandoned RR - Based on aerial and birds eye photography
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   RS = 2.702    Culv  Abandoned RR - Based on aerial and birds eye photography
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   RS = 2.545  ROB 910.2 elev based on low point in berm upstream of this cross
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   RS = 2.495    BR  SR32
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   RS = 2.438    Culv  Private Crossing 8
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   RS = 2.438    Culv  Private Crossing 8
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   RS = 2.297  LOB ineffective due to high ground upstream blocking access

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-Year

WS 100-Year

WS 50-Year

WS 25-Year

WS 10-Year

Crit 500-Year

Crit 100-Year

Crit 50-Year

Crit 25-Year

Crit 10-Year

Ground

Ineff

Bank Sta

.1 .
0
4
5

.1

 

0 50 100 150 200 250 300 350
896

898

900

902

904

906

908

910

912

Johnson Gardner Drain Alternatives       Plan: Enlarge Private Crossing 9    2/17/2015 

   RS = 2.251  Perminant ineffective in ROB due to tributary channel.  Flow in 
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   RS = 2.177  Flow can enter ROB around 902.87 via upstream opening
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   RS = 2.087    BR  Joliet Road (Northern)
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   RS = 2.087    BR  Joliet Road (Northern)
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Promising Solution 13.3 – Enlarge Towne Rd. on John Edwards Drain 
  

  

 
 

 



  

HEC-RAS  Plan: Towne Road Enl   River: John Edwards D   Reach: 1
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
1 0.079   100 Yr 1381.00 871.38 877.76 876.97 877.85 0.001701 3.94 956.62 1313.03 0.33
1 0.079   10 Yr 691.00 871.38 877.01 876.70 877.10 0.001701 3.48 551.78 1255.80 0.32
1 0.079   50 Yr 1147.00 871.38 877.53 876.85 877.62 0.001702 3.81 834.24 1295.79 0.33
1 0.079   500 Yr 1933.00 871.38 878.23 877.22 878.32 0.001700 4.22 1211.00 1346.06 0.34

1 0.121   100 Yr 1381.00 871.74 878.21 877.63 878.39 0.003358 5.16 659.17 958.55 0.45
1 0.121   10 Yr 691.00 871.74 877.46 877.21 877.64 0.003198 4.51 393.00 803.68 0.43
1 0.121   50 Yr 1147.00 871.74 877.99 877.50 878.16 0.003323 4.95 577.16 810.68 0.44
1 0.121   500 Yr 1933.00 871.74 878.69 877.90 878.87 0.003391 5.58 934.82 989.20 0.46

1 0.134    Eagle Creek Aven Bridge

1 0.142   100 Yr 1381.00 871.92 879.54 878.79 879.67 0.001564 4.23 884.10 500.43 0.32
1 0.142   10 Yr 691.00 871.92 878.97 876.79 879.07 0.001038 3.20 558.28 462.29 0.25
1 0.142   50 Yr 1147.00 871.92 879.35 878.63 879.50 0.001664 4.26 700.95 490.74 0.32
1 0.142   500 Yr 1933.00 871.92 879.88 879.05 880.03 0.001971 4.94 1085.66 513.14 0.36

1 0.186    A               100 Yr 1381.00 872.29 879.92 880.02 0.001472 3.41 670.99 337.86 0.28
1 0.186    A               10 Yr 691.00 872.29 879.25 879.32 0.001120 2.69 446.95 329.28 0.23
1 0.186    A               50 Yr 1147.00 872.29 879.76 879.84 0.001289 3.12 616.92 335.80 0.26
1 0.186    A               500 Yr 1933.00 872.29 880.33 880.45 0.001660 3.83 810.66 341.93 0.30

1 0.269    B               100 Yr 1381.00 872.99 880.61 880.69 0.001648 3.44 795.45 432.81 0.28
1 0.269    B               10 Yr 691.00 872.99 879.82 879.89 0.001571 2.97 468.32 371.41 0.27
1 0.269    B               50 Yr 1147.00 872.99 880.39 880.47 0.001624 3.30 699.56 424.87 0.28
1 0.269    B               500 Yr 1933.00 872.99 881.09 881.17 0.001668 3.69 1003.88 449.27 0.29

1 0.316   100 Yr 1381.00 873.63 881.01 881.08 0.001408 2.78 708.56 381.39 0.26
1 0.316   10 Yr 691.00 873.63 880.22 880.28 0.001459 2.62 420.38 338.75 0.26
1 0.316   50 Yr 1147.00 873.63 880.79 880.85 0.001392 2.70 623.14 369.71 0.26
1 0.316   500 Yr 1933.00 873.63 881.48 881.56 0.001389 2.97 890.52 396.19 0.26

1 0.364    C               100 Yr 1381.00 874.85 881.33 881.38 0.000916 2.43 825.98 406.74 0.21
1 0.364    C               10 Yr 691.00 874.85 880.53 880.57 0.000858 2.02 519.59 360.18 0.20
1 0.364    C               50 Yr 1147.00 874.85 881.09 881.14 0.000891 2.30 732.21 393.18 0.21
1 0.364    C               500 Yr 1933.00 874.85 881.80 881.87 0.000969 2.69 1025.98 434.36 0.23

1 0.465    D               100 Yr 1381.00 875.25 881.96 882.07 0.001887 3.60 612.72 358.82 0.31
1 0.465    D               10 Yr 691.00 875.25 881.14 881.25 0.002012 3.33 342.91 301.27 0.31
1 0.465    D               50 Yr 1147.00 875.25 881.71 881.82 0.001918 3.52 527.61 341.71 0.31
1 0.465    D               500 Yr 1933.00 875.25 882.44 882.56 0.001803 3.78 795.00 384.63 0.31

1 0.560    E               100 Yr 1225.00 875.63 882.82 882.90 0.001491 3.29 653.27 446.00 0.27
1 0.560    E               10 Yr 615.00 875.63 882.10 882.20 0.001771 3.19 346.14 400.35 0.29
1 0.560    E               50 Yr 1020.00 875.63 882.60 882.69 0.001576 3.27 556.79 434.18 0.28
1 0.560    E               500 Yr 1715.00 875.63 883.27 883.35 0.001386 3.37 860.51 480.15 0.26

1 0.674    F               100 Yr 1225.00 876.09 883.91 884.02 0.002439 3.52 578.89 563.26 0.33
1 0.674    F               10 Yr 615.00 876.09 883.17 883.29 0.001881 3.28 286.92 292.74 0.30
1 0.674    F               50 Yr 1020.00 876.09 883.71 883.82 0.002367 3.49 474.84 476.66 0.33
1 0.674    F               500 Yr 1715.00 876.09 884.29 884.39 0.002308 3.66 811.54 650.86 0.33

1 0.737    G               100 Yr 1225.00 876.51 884.58 884.71 0.001778 3.72 583.10 438.72 0.30
1 0.737    G               10 Yr 615.00 876.51 883.76 883.89 0.001744 3.32 297.08 265.77 0.29
1 0.737    G               50 Yr 1020.00 876.51 884.37 884.49 0.001752 3.59 495.63 394.27 0.29
1 0.737    G               500 Yr 1715.00 876.51 884.96 885.09 0.001886 4.03 758.72 502.19 0.31

1 0.774   100 Yr 1225.00 877.03 884.95 885.08 0.002070 3.77 470.80 454.16 0.32
1 0.774   10 Yr 615.00 877.03 884.11 884.22 0.001691 3.18 287.85 367.97 0.28
1 0.774   50 Yr 1020.00 877.03 884.73 884.85 0.001909 3.56 419.95 431.46 0.30
1 0.774   500 Yr 1715.00 877.03 885.36 885.54 0.002721 4.57 638.80 569.93 0.37

1 0.809   100 Yr 1225.00 877.53 885.24 884.45 886.29 0.012542 8.25 153.00 457.78 0.76
1 0.809   10 Yr 615.00 877.53 884.47 882.66 884.89 0.005601 5.22 117.89 367.37 0.50
1 0.809   50 Yr 1020.00 877.53 885.05 883.82 885.88 0.010474 7.28 141.16 446.11 0.69
1 0.809   500 Yr 1715.00 877.53 885.73 885.73 887.21 0.015307 9.91 188.49 511.68 0.86

1 0.821    Towne Road      Bridge

1 0.823   100 Yr 1225.00 877.92 887.23 884.84 887.26 0.000238 2.24 1265.95 624.10 0.15
1 0.823   10 Yr 615.00 877.92 884.96 883.02 885.23 0.001667 4.55 178.62 166.66 0.37
1 0.823   50 Yr 1020.00 877.92 885.55 884.49 886.01 0.002571 6.11 226.09 371.14 0.47
1 0.823   500 Yr 1715.00 877.92 887.16 885.56 887.22 0.000511 3.25 1223.62 620.05 0.22

1 0.841   100 Yr 1225.00 878.10 887.19 885.75 887.41 0.001425 4.81 422.38 214.09 0.35
1 0.841   10 Yr 615.00 878.10 885.09 884.27 885.58 0.004001 5.98 138.98 98.14 0.55
1 0.841   50 Yr 1020.00 878.10 885.82 885.45 886.41 0.004345 7.02 220.99 125.56 0.59
1 0.841   500 Yr 1715.00 878.10 887.07 886.32 887.56 0.003142 7.04 402.86 208.58 0.52

1 0.863   100 Yr 1225.00 878.33 887.44 885.95 887.57 0.001090 4.09 527.48 606.07 0.29
1 0.863   10 Yr 615.00 878.33 885.69 884.92 886.00 0.003030 5.44 194.30 429.85 0.46



HEC-RAS  Plan: Towne Road Enl   River: John Edwards D   Reach: 1 (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
1 0.863   50 Yr 1020.00 878.33 886.57 885.87 886.82 0.002403 5.47 352.32 507.24 0.42
1 0.863   500 Yr 1715.00 878.33 887.65 886.59 887.85 0.001697 5.21 569.23 617.36 0.37

1 0.876   100 Yr 1130.00 878.47 887.48 886.46 887.68 0.001285 4.42 416.24 565.88 0.33
1 0.876   10 Yr 565.00 878.47 885.86 884.41 886.20 0.002439 4.83 145.66 376.08 0.43
1 0.876   50 Yr 940.00 878.47 886.67 885.55 887.03 0.002446 5.49 274.39 512.46 0.45
1 0.876   500 Yr 1582.00 878.47 887.71 886.87 888.02 0.001959 5.61 456.76 580.11 0.41

1 .881     Golf Course Brid Bridge

1 0.889   100 Yr 1130.00 879.24 887.67 885.77 887.88 0.001170 4.41 381.47 193.06 0.33
1 0.889   10 Yr 565.00 879.24 886.51 884.36 886.64 0.000873 3.27 243.15 108.83 0.27
1 0.889   50 Yr 940.00 879.24 887.13 885.42 887.35 0.001303 4.35 313.94 160.81 0.34
1 0.889   500 Yr 1582.00 879.24 887.99 886.42 888.33 0.001768 5.62 424.74 222.96 0.40

1 0.905   100 Yr 1130.00 879.40 887.91 886.40 888.01 0.000952 3.23 520.77 326.81 0.28
1 0.905   10 Yr 565.00 879.40 886.62 885.57 886.74 0.001345 3.36 274.05 208.12 0.32
1 0.905   50 Yr 940.00 879.40 887.37 886.23 887.49 0.001275 3.55 415.60 289.67 0.31
1 0.905   500 Yr 1582.00 879.40 888.39 886.78 888.51 0.001135 3.67 613.89 349.78 0.30

1 0.943    H               100 Yr 1130.00 880.67 888.08 885.91 888.16 0.000656 3.32 658.63 380.13 0.25
1 0.943    H               10 Yr 565.00 880.67 886.85 885.16 886.97 0.000991 3.46 308.62 297.45 0.29
1 0.943    H               50 Yr 940.00 880.67 887.59 885.91 887.70 0.000863 3.58 511.60 353.28 0.28
1 0.943    H               500 Yr 1582.00 880.67 888.59 887.12 888.69 0.000715 3.67 821.80 401.65 0.26

1 0.963   100 Yr 1130.00 880.95 888.11 887.02 888.33 0.001524 4.72 459.23 293.94 0.37
1 0.963   10 Yr 565.00 880.95 886.94 885.52 887.15 0.001665 4.13 211.26 159.59 0.37
1 0.963   50 Yr 940.00 880.95 887.65 886.69 887.89 0.001736 4.73 345.85 215.63 0.39
1 0.963   500 Yr 1582.00 880.95 888.64 887.52 888.85 0.001497 5.00 622.29 327.08 0.37

1 0.969    Golf Course Brid Bridge

1 0.975   100 Yr 1130.00 881.03 888.41 887.24 888.53 0.000958 3.89 600.60 398.94 0.29
1 0.975   10 Yr 565.00 881.03 887.66 885.97 887.75 0.000726 3.06 364.32 268.22 0.25
1 0.975   50 Yr 940.00 881.03 888.04 886.97 888.19 0.001200 4.15 477.94 374.03 0.33
1 0.975   500 Yr 1582.00 881.03 888.90 887.72 889.02 0.000952 4.11 764.35 435.15 0.30

1 0.995    I               100 Yr 1130.00 881.31 888.52 888.65 0.001317 4.15 543.34 325.99 0.34
1 0.995    I               10 Yr 565.00 881.31 887.74 887.85 0.001049 3.28 320.07 238.09 0.29
1 0.995    I               50 Yr 940.00 881.31 888.18 888.34 0.001537 4.26 436.80 301.70 0.36
1 0.995    I               500 Yr 1582.00 881.31 889.01 889.15 0.001355 4.49 711.07 370.26 0.35

1 1.029   100 Yr 1130.00 881.78 888.71 887.41 888.93 0.001490 4.64 452.47 285.47 0.37
1 1.029   10 Yr 565.00 881.78 887.90 886.00 888.04 0.001014 3.40 263.11 183.77 0.30
1 1.029   50 Yr 940.00 881.78 888.41 887.00 888.62 0.001488 4.45 372.65 245.24 0.36
1 1.029   500 Yr 1582.00 881.78 889.21 888.00 889.44 0.001554 5.06 608.26 338.67 0.38

1 1.047   100 Yr 1130.00 882.09 888.83 888.14 889.21 0.003154 6.12 301.11 157.49 0.51
1 1.047   10 Yr 565.00 882.09 887.99 887.13 888.24 0.002377 4.62 184.14 119.96 0.43
1 1.047   50 Yr 940.00 882.09 888.54 887.86 888.90 0.003143 5.84 256.68 144.46 0.51
1 1.047   500 Yr 1582.00 882.09 889.31 888.64 889.77 0.003567 6.97 381.60 215.40 0.55

1 1.050    Golf Course Brid Bridge

1 1.059   100 Yr 1130.00 882.16 889.33 888.19 889.62 0.002077 5.19 345.21 170.64 0.42
1 1.059   10 Yr 565.00 882.16 888.43 886.94 888.61 0.001523 3.86 210.06 126.91 0.35
1 1.059   50 Yr 940.00 882.16 889.09 887.83 889.35 0.001888 4.78 305.60 160.05 0.40
1 1.059   500 Yr 1582.00 882.16 889.81 888.79 890.18 0.002432 6.00 432.60 191.96 0.46

1 1.075   100 Yr 1130.00 882.26 889.63 888.56 889.80 0.001420 4.24 430.70 280.70 0.35
1 1.075   10 Yr 565.00 882.26 888.58 887.46 888.75 0.001585 3.77 231.00 176.12 0.35
1 1.075   50 Yr 940.00 882.26 889.34 888.35 889.51 0.001434 4.09 373.95 259.37 0.35
1 1.075   500 Yr 1582.00 882.26 890.20 888.90 890.38 0.001379 4.53 573.83 377.51 0.35

1 1.085   100 Yr 1130.00 882.37 889.72 888.76 889.89 0.001694 4.27 419.22 289.48 0.37
1 1.085   10 Yr 565.00 882.37 888.67 887.99 888.85 0.002227 4.02 217.86 183.17 0.41
1 1.085   50 Yr 940.00 882.37 889.43 888.58 889.60 0.001741 4.13 361.86 272.31 0.37
1 1.085   500 Yr 1582.00 882.37 890.26 889.12 890.50 0.002260 5.36 575.25 442.21 0.44

1 1.09     Golf Course Brid Bridge

1 1.094   100 Yr 1130.00 882.56 889.87 888.56 890.02 0.001362 3.87 453.84 271.29 0.34
1 1.094   10 Yr 565.00 882.56 888.97 887.82 889.08 0.001256 3.15 263.01 153.89 0.31
1 1.094   50 Yr 940.00 882.56 889.62 888.36 889.75 0.001337 3.67 397.93 262.01 0.33
1 1.094   500 Yr 1582.00 882.56 890.53 888.97 890.66 0.001259 4.10 717.60 374.05 0.33

1 1.105   100 Yr 1130.00 882.81 889.94 888.92 890.16 0.001809 4.88 374.36 160.81 0.40
1 1.105   10 Yr 565.00 882.81 889.03 887.97 889.19 0.001483 3.83 236.30 145.46 0.35
1 1.105   50 Yr 940.00 882.81 889.68 888.72 889.88 0.001693 4.55 334.03 156.19 0.38
1 1.105   500 Yr 1582.00 882.81 890.57 889.34 890.82 0.001816 5.32 479.13 269.87 0.41



HEC-RAS  Plan: Towne Road Enl   River: John Edwards D   Reach: 1 (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
1 1.127    J               100 Yr 1130.00 883.29 890.20 889.00 890.35 0.001324 4.67 501.83 252.14 0.35
1 1.127    J               10 Yr 565.00 883.29 889.19 888.04 889.38 0.001638 4.55 261.31 223.99 0.37
1 1.127    J               50 Yr 940.00 883.29 889.91 888.75 890.06 0.001380 4.61 430.23 245.39 0.35
1 1.127    J               500 Yr 1582.00 883.29 890.86 889.00 891.00 0.001147 4.69 673.15 265.32 0.33

1 1.143   100 Yr 1130.00 883.63 890.33 889.08 890.45 0.001071 3.73 527.49 285.62 0.31
1 1.143   10 Yr 565.00 883.63 889.41 888.38 889.51 0.000971 3.06 307.48 208.62 0.28
1 1.143   50 Yr 940.00 883.63 890.05 888.90 890.18 0.001091 3.61 456.10 270.64 0.31
1 1.143   500 Yr 1582.00 883.63 890.97 889.45 891.09 0.000964 3.86 698.76 342.32 0.30

1 1.151    Golf Course Brid Bridge

1 1.157   100 Yr 1130.00 883.72 890.47 889.82 890.73 0.002239 5.26 391.58 313.98 0.44
1 1.157   10 Yr 565.00 883.72 889.66 888.51 889.87 0.001886 4.23 219.91 240.55 0.39
1 1.157   50 Yr 940.00 883.72 890.22 889.62 890.47 0.002221 5.04 332.56 288.90 0.43
1 1.157   500 Yr 1582.00 883.72 891.07 890.19 891.32 0.002042 5.46 550.09 376.57 0.43

1 1.174   100 Yr 1130.00 883.83 890.64 890.97 0.002315 5.80 356.12 418.61 0.45
1 1.174   10 Yr 565.00 883.83 889.80 890.06 0.001861 4.62 202.41 372.76 0.39
1 1.174   50 Yr 940.00 883.83 890.39 890.70 0.002238 5.51 306.42 405.42 0.44
1 1.174   500 Yr 1582.00 883.83 891.22 891.55 0.002286 6.18 478.96 452.42 0.45

1 1.190   100 Yr 1130.00 883.94 890.83 891.23 0.002984 6.24 299.26 381.31 0.50
1 1.190   10 Yr 565.00 883.94 889.97 890.24 0.002274 4.78 181.15 344.51 0.42
1 1.190   50 Yr 940.00 883.94 890.57 890.94 0.002809 5.84 261.81 370.51 0.48
1 1.190   500 Yr 1582.00 883.94 891.38 891.84 0.003157 6.91 390.53 414.80 0.53

1 1.199    Golf Course Brid Bridge

1 1.206   100 Yr 1130.00 883.94 891.38 890.22 891.61 0.001622 4.95 389.35 414.35 0.38
1 1.206   10 Yr 565.00 883.94 890.52 888.79 890.66 0.001079 3.59 254.84 368.40 0.30
1 1.206   50 Yr 940.00 883.94 891.12 889.98 891.33 0.001480 4.57 345.45 396.73 0.36
1 1.206   500 Yr 1582.00 883.94 891.93 890.70 892.20 0.001806 5.57 496.01 450.80 0.40

1 1.225    K               100 Yr 1130.00 884.56 891.63 891.77 0.001033 3.92 468.93 310.40 0.31
1 1.225    K               10 Yr 565.00 884.56 890.69 890.77 0.000759 2.93 308.30 197.75 0.25
1 1.225    K               50 Yr 940.00 884.56 891.35 891.47 0.000963 3.64 417.61 275.05 0.29
1 1.225    K               500 Yr 1582.00 884.56 892.22 892.38 0.001116 4.39 627.65 396.58 0.33

1 1.262   100 Yr 1130.00 884.87 891.85 890.39 891.93 0.000624 3.26 673.83 406.76 0.24
1 1.262   10 Yr 565.00 884.87 890.83 888.99 890.91 0.000609 2.82 385.32 251.65 0.23
1 1.262   50 Yr 940.00 884.87 891.55 890.20 891.63 0.000626 3.15 583.02 366.26 0.24
1 1.262   500 Yr 1582.00 884.87 892.46 890.74 892.55 0.000613 3.46 874.29 476.70 0.25

1 1.305   100 Yr 1130.00 885.23 891.77 890.99 892.38 0.004340 6.87 218.50 363.62 0.57
1 1.305   10 Yr 565.00 885.23 890.92 889.61 891.23 0.002687 4.70 145.30 159.49 0.43
1 1.305   50 Yr 940.00 885.23 891.53 890.60 892.04 0.003844 6.23 195.28 337.77 0.53
1 1.305   500 Yr 1582.00 885.23 892.39 891.76 892.99 0.004183 7.34 357.96 412.75 0.57

1 1.327    L               100 Yr 1130.00 885.42 892.37 891.69 892.88 0.003754 6.80 236.45 305.61 0.53
1 1.327    L               10 Yr 565.00 885.42 891.23 890.43 891.63 0.003576 5.60 139.87 235.37 0.50
1 1.327    L               50 Yr 940.00 885.42 892.01 891.43 892.50 0.003787 6.50 205.65 290.68 0.53
1 1.327    L               500 Yr 1582.00 885.42 892.86 892.19 893.54 0.004623 8.02 279.44 327.22 0.60

1 1.336    Golf Course Brid Bridge

1 1.340   100 Yr 1130.00 885.57 893.04 891.92 893.63 0.003539 6.94 238.33 335.70 0.53
1 1.340   10 Yr 565.00 885.57 892.05 890.39 892.38 0.002308 4.90 144.74 222.16 0.41
1 1.340   50 Yr 940.00 885.57 892.76 891.45 893.28 0.003190 6.36 209.67 319.80 0.49
1 1.340   500 Yr 1582.00 885.57 893.88 893.00 894.45 0.003189 7.25 337.44 404.90 0.51

1 1.360   100 Yr 955.00 885.71 893.83 890.95 893.91 0.000568 2.77 522.81 402.31 0.20
1 1.360   10 Yr 480.00 885.71 892.50 889.66 892.57 0.000563 2.31 274.50 256.00 0.19
1 1.360   50 Yr 790.00 885.71 893.45 890.53 893.53 0.000580 2.67 440.89 374.80 0.20
1 1.360   500 Yr 1337.00 885.71 894.63 891.68 894.73 0.000634 3.19 774.08 552.61 0.22

1 1.380   100 Yr 955.00 885.86 893.94 891.76 893.97 0.000277 1.79 809.14 451.12 0.13
1 1.380   10 Yr 480.00 885.86 892.60 889.76 892.63 0.000400 1.81 428.07 370.75 0.15
1 1.380   50 Yr 790.00 885.86 893.57 891.43 893.59 0.000288 1.75 698.48 433.20 0.13
1 1.380   500 Yr 1337.00 885.86 894.76 892.15 894.79 0.000247 1.85 1060.87 476.07 0.13

1 1.391    Private Drive   Culvert

1 1.398   100 Yr 955.00 886.15 893.96 891.37 893.98 0.000292 1.65 788.21 389.03 0.13
1 1.398   10 Yr 480.00 886.15 892.63 890.06 892.66 0.000442 1.68 432.26 311.83 0.15
1 1.398   50 Yr 790.00 886.15 893.61 890.97 893.63 0.000298 1.59 692.03 377.02 0.13
1 1.398   500 Yr 1337.00 886.15 894.78 892.17 894.81 0.000257 1.72 1024.65 413.20 0.13

1 1.423   100 Yr 955.00 886.33 893.99 891.46 894.04 0.000490 2.34 748.91 427.61 0.17
1 1.423   10 Yr 480.00 886.33 892.68 890.14 892.76 0.000875 2.62 296.32 255.65 0.22
1 1.423   50 Yr 790.00 886.33 893.64 891.06 893.69 0.000547 2.37 605.87 387.38 0.18



HEC-RAS  Plan: Towne Road Enl   River: John Edwards D   Reach: 1 (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
1 1.423   500 Yr 1337.00 886.33 894.82 892.68 894.85 0.000333 2.12 1122.54 499.44 0.15

1 1.478    M               100 Yr 955.00 886.74 894.16 892.82 894.26 0.001075 3.25 586.98 506.51 0.25
1 1.478    M               10 Yr 480.00 886.74 892.97 890.64 893.14 0.001815 3.56 198.36 157.74 0.31
1 1.478    M               50 Yr 790.00 886.74 893.83 891.67 893.93 0.001200 3.28 462.16 388.52 0.26
1 1.478    M               500 Yr 1337.00 886.74 894.93 893.48 894.98 0.000598 2.66 1037.99 569.98 0.19

1 1.523   100 Yr 955.00 887.07 894.39 891.73 894.63 0.001518 3.94 247.53 718.10 0.32
1 1.523   10 Yr 480.00 887.07 893.36 890.52 893.46 0.000910 2.58 186.97 69.56 0.24
1 1.523   50 Yr 790.00 887.07 894.08 891.36 894.27 0.001315 3.51 229.14 632.65 0.30
1 1.523   500 Yr 1337.00 887.07 895.06 892.45 895.14 0.000677 2.89 914.19 880.68 0.22

1 1.540    161st Street    Bridge

1 1.547   100 Yr 955.00 887.34 895.03 891.75 895.11 0.000489 2.47 451.74 755.57 0.19
1 1.547   10 Yr 480.00 887.34 893.56 890.72 893.62 0.000470 1.96 286.53 446.57 0.18
1 1.547   50 Yr 790.00 887.34 894.50 891.44 894.58 0.000513 2.36 392.40 638.12 0.19
1 1.547   500 Yr 1337.00 887.34 896.06 892.54 896.14 0.000463 2.71 735.35 967.38 0.19

1 1.607    N               100 Yr 955.00 887.80 895.24 895.29 0.000569 2.53 714.60 470.17 0.20
1 1.607    N               10 Yr 480.00 887.80 893.77 893.90 0.001532 3.37 222.75 178.42 0.30
1 1.607    N               50 Yr 790.00 887.80 894.71 894.79 0.000916 2.99 480.50 417.79 0.24
1 1.607    N               500 Yr 1337.00 887.80 896.26 896.29 0.000321 2.14 1246.03 616.22 0.15

1 1.650    O               100 Yr 845.00 888.12 895.36 895.51 0.001522 3.88 377.19 301.31 0.31
1 1.650    O               10 Yr 445.00 888.12 894.13 894.33 0.002244 3.86 155.93 114.22 0.36
1 1.650    O               50 Yr 700.00 888.12 894.92 895.10 0.001870 4.03 267.14 168.31 0.34
1 1.650    O               500 Yr 1183.00 888.12 896.33 896.40 0.000756 3.10 745.97 445.52 0.23

1 1.696   100 Yr 845.00 888.64 895.71 893.65 895.80 0.000883 2.97 477.22 331.66 0.24
1 1.696   10 Yr 445.00 888.64 894.62 892.42 894.76 0.001340 3.05 160.09 150.00 0.29
1 1.696   50 Yr 700.00 888.64 895.34 893.23 895.45 0.001033 3.03 364.77 293.11 0.26
1 1.696   500 Yr 1183.00 888.64 896.50 894.28 896.57 0.000604 2.73 801.33 453.13 0.21

1 1.704    Private Drive   Bridge

1 1.709   100 Yr 845.00 888.67 896.32 894.25 896.36 0.000538 2.36 567.65 399.16 0.19
1 1.709   10 Yr 445.00 888.67 894.94 893.07 895.08 0.001538 3.20 162.84 193.66 0.30
1 1.709   50 Yr 700.00 888.67 895.99 893.84 896.04 0.000607 2.39 454.57 364.72 0.20
1 1.709   500 Yr 1183.00 888.67 896.84 894.90 896.88 0.000453 2.31 875.76 431.70 0.17

1 1.751    P               100 Yr 845.00 888.75 896.44 896.56 0.001083 3.29 428.68 302.66 0.27
1 1.751    P               10 Yr 445.00 888.75 895.28 895.43 0.001531 3.23 159.68 125.27 0.31
1 1.751    P               50 Yr 700.00 888.75 896.14 896.27 0.001169 3.27 340.52 277.22 0.28
1 1.751    P               500 Yr 1183.00 888.75 896.94 897.06 0.001056 3.48 590.32 341.85 0.27

1 1.878    Q               100 Yr 845.00 889.01 897.17 897.30 0.001083 3.63 458.63 352.00 0.27
1 1.878    Q               10 Yr 445.00 889.01 896.20 896.36 0.001244 3.43 188.61 202.76 0.28
1 1.878    Q               50 Yr 700.00 889.01 896.90 897.04 0.001113 3.56 369.51 312.69 0.27
1 1.878    Q               500 Yr 1183.00 889.01 897.65 897.77 0.001043 3.76 643.16 411.04 0.27

1 1.940   100 Yr 845.00 889.13 897.53 894.81 897.82 0.001721 4.53 218.94 290.66 0.34
1 1.940   10 Yr 445.00 889.13 896.59 893.43 896.74 0.001061 3.14 157.05 148.19 0.26
1 1.940   50 Yr 700.00 889.13 897.27 894.38 897.50 0.001459 4.04 201.67 260.18 0.31
1 1.940   500 Yr 1183.00 889.13 897.99 895.73 898.42 0.002380 5.62 249.14 336.00 0.41

1 1.956    Ditch Road      Bridge

1 1.961   100 Yr 845.00 889.35 898.68 895.26 898.88 0.001372 3.79 262.43 305.03 0.27
1 1.961   10 Yr 445.00 889.35 896.80 893.90 896.98 0.001822 3.39 134.06 75.63 0.30
1 1.961   50 Yr 700.00 889.35 897.76 894.83 898.00 0.001946 4.04 198.21 167.77 0.32
1 1.961   500 Yr 1183.00 889.35 899.52 896.18 899.77 0.001523 4.36 320.71 375.59 0.29

1 2.030    R               100 Yr 845.00 889.84 899.16 899.22 0.000536 2.44 616.07 388.70 0.17
1 2.030    R               10 Yr 445.00 889.84 897.41 897.55 0.001344 3.10 177.31 116.65 0.26
1 2.030    R               50 Yr 700.00 889.84 898.42 898.53 0.000984 3.04 365.60 271.43 0.23
1 2.030    R               500 Yr 1183.00 889.84 900.03 900.07 0.000356 2.17 976.37 437.47 0.14

1 2.077   100 Yr 845.00 890.18 899.31 899.34 0.000430 2.06 737.81 411.07 0.15
1 2.077   10 Yr 445.00 890.18 897.78 897.92 0.001595 3.25 211.44 248.40 0.27
1 2.077   50 Yr 700.00 890.18 898.69 898.75 0.000764 2.55 499.49 359.90 0.20
1 2.077   500 Yr 1183.00 890.18 900.13 900.15 0.000295 1.86 1099.78 469.13 0.13

1 2.170    S               100 Yr 845.00 890.97 899.60 897.48 899.67 0.001110 2.77 561.56 436.33 0.24
1 2.170    S               10 Yr 445.00 890.97 898.63 895.80 898.75 0.001785 2.97 216.33 248.90 0.29
1 2.170    S               50 Yr 700.00 890.97 899.18 896.81 899.29 0.001608 3.12 391.77 374.88 0.28
1 2.170    S               500 Yr 1183.00 890.97 900.33 898.88 900.38 0.000706 2.45 915.55 536.03 0.19

1 2.228   100 Yr 845.00 891.46 899.91 898.26 899.99 0.000956 2.92 619.12 442.99 0.22
1 2.228   10 Yr 445.00 891.46 899.06 896.24 899.14 0.000985 2.65 288.90 296.09 0.22
1 2.228   50 Yr 700.00 891.46 899.60 897.40 899.68 0.001061 2.95 486.89 403.29 0.23



HEC-RAS  Plan: Towne Road Enl   River: John Edwards D   Reach: 1 (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
1 2.228   500 Yr 1183.00 891.46 900.54 898.84 900.60 0.000754 2.79 944.11 557.89 0.20

1 2.320    T               100 Yr 845.00 891.68 900.25 897.91 900.28 0.000393 2.03 1079.58 606.57 0.15
1 2.320    T               10 Yr 445.00 891.68 899.41 896.33 899.44 0.000406 1.87 621.37 504.54 0.14
1 2.320    T               50 Yr 700.00 891.68 899.97 897.35 899.99 0.000409 2.00 915.19 572.67 0.15
1 2.320    T               500 Yr 1183.00 891.68 900.83 898.94 900.85 0.000369 2.09 1421.15 652.39 0.14

1 2.426   100 Yr 845.00 891.93 900.53 898.35 900.59 0.000835 2.76 632.36 439.57 0.21
1 2.426   10 Yr 445.00 891.93 899.70 896.95 899.77 0.000874 2.53 326.20 293.76 0.21
1 2.426   50 Yr 700.00 891.93 900.26 897.90 900.33 0.000887 2.75 517.97 401.06 0.21
1 2.426   500 Yr 1183.00 891.93 901.09 899.65 901.14 0.000734 2.76 898.12 528.51 0.20

1 2.503    U               100 Yr 845.00 892.12 900.88 898.16 901.01 0.001159 3.43 406.49 331.67 0.25
1 2.503    U               10 Yr 445.00 892.12 900.04 896.82 900.14 0.000908 2.74 225.93 168.51 0.22
1 2.503    U               50 Yr 700.00 892.12 900.62 897.74 900.75 0.001114 3.26 343.78 264.18 0.24
1 2.503    U               500 Yr 1183.00 892.12 901.40 899.60 901.54 0.001183 3.67 540.02 504.53 0.26

1 2.635   100 Yr 545.00 892.44 901.31 901.32 0.000164 1.22 809.09 390.49 0.09
1 2.635   10 Yr 275.00 892.44 900.42 900.43 0.000163 1.08 481.18 351.12 0.09
1 2.635   50 Yr 455.00 892.44 901.04 901.05 0.000167 1.19 705.65 384.67 0.09
1 2.635   500 Yr 763.00 892.44 901.84 901.85 0.000168 1.32 1018.80 401.66 0.10

1 2.712    V               100 Yr 545.00 892.65 901.38 897.58 901.41 0.000264 1.65 539.61 301.86 0.12
1 2.712    V               10 Yr 275.00 892.65 900.49 896.33 900.51 0.000233 1.40 304.72 215.68 0.11
1 2.712    V               50 Yr 455.00 892.65 901.11 897.21 901.14 0.000265 1.61 461.59 284.37 0.12
1 2.712    V               500 Yr 763.00 892.65 901.91 898.47 901.94 0.000268 1.76 710.31 341.30 0.12

1 2.785   100 Yr 545.00 892.86 901.48 901.50 0.000208 1.40 620.53 290.16 0.11
1 2.785   10 Yr 275.00 892.86 900.57 900.58 0.000164 1.10 383.22 227.45 0.09
1 2.785   50 Yr 455.00 892.86 901.21 901.23 0.000199 1.33 545.21 274.74 0.10
1 2.785   500 Yr 763.00 892.86 902.01 902.03 0.000228 1.56 783.52 319.25 0.11

1 2.830    W               100 Yr 545.00 892.98 901.53 897.74 901.57 0.000399 2.01 489.88 314.26 0.15
1 2.830    W               10 Yr 275.00 892.98 900.61 896.53 900.65 0.000378 1.74 238.37 218.37 0.14
1 2.830    W               50 Yr 455.00 892.98 901.26 897.38 901.30 0.000408 1.97 407.85 292.89 0.15
1 2.830    W               500 Yr 763.00 892.98 902.07 898.51 902.11 0.000386 2.10 671.93 359.42 0.15

1 2.927    X               100 Yr 545.00 893.26 901.64 901.65 0.000079 0.93 938.02 399.12 0.07
1 2.927    X               10 Yr 275.00 893.26 900.72 900.72 0.000070 0.79 594.34 344.58 0.06
1 2.927    X               50 Yr 455.00 893.26 901.38 901.38 0.000076 0.89 832.94 382.39 0.06
1 2.927    X               500 Yr 763.00 893.26 902.19 902.19 0.000085 1.02 1163.07 434.36 0.07

1 2.973   100 Yr 545.00 893.39 901.66 897.82 901.68 0.000121 1.28 629.74 736.44 0.09
1 2.973   10 Yr 275.00 893.39 900.74 896.72 900.75 0.000120 1.14 357.23 452.43 0.09
1 2.973   50 Yr 455.00 893.39 901.39 897.48 901.41 0.000110 1.19 576.63 718.79 0.09
1 2.973   500 Yr 763.00 893.39 902.21 898.57 902.23 0.000146 1.50 736.50 775.30 0.10

1 2.986    Spring Mill Road Culvert

1 2.988   100 Yr 545.00 894.24 902.34 897.55 902.36 0.000122 1.33 516.94 791.08 0.10
1 2.988   10 Yr 275.00 894.24 901.45 896.69 901.46 0.000070 0.90 383.37 695.05 0.07
1 2.988   50 Yr 455.00 894.24 902.13 897.29 902.15 0.000101 1.18 486.43 775.27 0.09
1 2.988   500 Yr 763.00 894.24 902.75 898.08 902.78 0.000172 1.65 578.97 820.22 0.11

1 3.027   100 Yr 545.00 894.42 902.37 898.38 902.38 0.000113 1.19 578.64 351.20 0.09
1 3.027   10 Yr 275.00 894.42 901.46 897.27 901.47 0.000069 0.83 430.90 253.24 0.07
1 3.027   50 Yr 455.00 894.42 902.16 898.05 902.17 0.000095 1.07 544.27 326.61 0.08
1 3.027   500 Yr 763.00 894.42 902.80 899.61 902.82 0.000155 1.47 649.31 415.14 0.11
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John Edwards Alternatives       Plan: Towne Road Enlargement    2/16/2015 

   RS = 3.027  IEFAs due to high ground U/S and subdivision bldgs.
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John Edwards Alternatives       Plan: Towne Road Enlargement    2/16/2015 

   RS = 2.988  Lower IEFAs from bridge and roadway & u/s high ground
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John Edwards Alternatives       Plan: Towne Road Enlargement    2/16/2015 

   RS = 2.986    Culv  Springmill Road
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John Edwards Alternatives       Plan: Towne Road Enlargement    2/16/2015 

   RS = 2.986    Culv  Springmill Road
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John Edwards Alternatives       Plan: Towne Road Enlargement    2/16/2015 

   RS = 2.973  IEFAs from bridge and roadway & u/s high ground
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John Edwards Alternatives       Plan: Towne Road Enlargement    2/16/2015 

   RS = 2.927  Blocked obstruction due to residence.
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John Edwards Alternatives       Plan: Towne Road Enlargement    2/16/2015 

   RS = 2.830  IEFAs from residential structures.
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John Edwards Alternatives       Plan: Towne Road Enlargement    2/16/2015 

   RS = 2.785  Blocked obstruction due to residence.
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John Edwards Alternatives       Plan: Towne Road Enlargement    2/16/2015 

   RS = 2.712  IEFAs from residential subdivision structures.
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John Edwards Alternatives       Plan: Towne Road Enlargement    2/16/2015 

   RS = 2.635  Blocked obstruction due to residence.
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John Edwards Alternatives       Plan: Towne Road Enlargement    2/16/2015 

   RS = 2.503  IEFAs due to high ground U/S and D/S
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John Edwards Alternatives       Plan: Towne Road Enlargement    2/16/2015 

   RS = 2.426  IEFAs due to high ground U/S
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John Edwards Alternatives       Plan: Towne Road Enlargement    2/16/2015 

   RS = 2.320  Far left IEFA due to subdivision bldgs.
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John Edwards Alternatives       Plan: Towne Road Enlargement    2/16/2015 

   RS = 2.228  Far left IEFA due to subdivision bldgs.
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John Edwards Alternatives       Plan: Towne Road Enlargement    2/16/2015 

   RS = 2.170  Far left IEFA due to subdivision bldgs.

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500 Yr

WS 100 Yr

WS 50 Yr

Crit 500 Yr

WS 10 Yr

Crit 100 Yr

Crit 50 Yr

Crit 10 Yr

Ground

Ineff

Bank Sta

.045 .
0
4
5

.
0
6

.08 .045

 

0 200 400 600 800
890

892

894

896

898

900

902

904

906

John Edwards Alternatives       Plan: Towne Road Enlargement    2/16/2015 

   RS = 2.077  
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John Edwards Alternatives       Plan: Towne Road Enlargement    2/16/2015 

   RS = 2.030  
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John Edwards Alternatives       Plan: Towne Road Enlargement    2/16/2015 

   RS = 1.961  IEFAs from bridge and roadway
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John Edwards Alternatives       Plan: Towne Road Enlargement    2/16/2015 

   RS = 1.956    BR  Ditch Road
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John Edwards Alternatives       Plan: Towne Road Enlargement    2/16/2015 

   RS = 1.956    BR  Ditch Road
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John Edwards Alternatives       Plan: Towne Road Enlargement    2/16/2015 

   RS = 1.940  IEFAs from bridge and roadway
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   RS = 1.878  
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   RS = 1.751  
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   RS = 1.709  IEFAs from bridge and roadway
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   RS = 1.704    BR  Private Crossing 2
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   RS = 1.704    BR  Private Crossing 2
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   RS = 1.696  IEFAs from bridge and roadway
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   RS = 1.547  Manually extended ROB to elevation 897.  Added pt:
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   RS = 1.540    BR  161st Street
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   RS = 1.540    BR  161st Street
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   RS = 1.523  Manually extended ROB to elevation 896.  Added pts:
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   RS = 1.478  Manually extended ROB to elevation 896.  Added pts:

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500 Yr

WS 100 Yr

WS 50 Yr

Crit 500 Yr

WS 10 Yr

Crit 100 Yr

Crit 50 Yr

Crit 10 Yr

Ground

Ineff

Bank Sta

.055 .
0
6

.
0
4
3

.045

 

0 100 200 300 400 500 600 700
886

888

890

892

894

896

898

John Edwards Alternatives       Plan: Towne Road Enlargement    2/16/2015 

   RS = 1.423  LOB IEFAs due to high ground D/S
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   RS = 1.391    Culv  Private Crossing 1
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   RS = 1.391    Culv  Private Crossing 1
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   RS = 1.380  LOB IEFAs due to high ground U/S & d/s
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   RS = 1.360  ROB IEFAs due to high ground D/S and incised pond
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   RS = 1.340  ROB IEFAs due to high ground D/S and incised pond
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   RS = 1.336    BR  Golf Course Bridge 7
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   RS = 1.336    BR  Golf Course Bridge 7
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   RS = 1.327  LOB IEFAs due to high ground U/S
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   RS = 1.305  IEFAs represent incised pond
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   RS = 1.262  IEFAs due to high ground U/S
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   RS = 1.225  IEFAs due to high ground U/S
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   RS = 1.206  IEFAs due to high ground U/S
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   RS = 1.199    BR  Golf Bridge 6  - two 0.3' wide wood cross member braces not code
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   RS = 1.199    BR  Golf Bridge 6  - two 0.3' wide wood cross member braces not code
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   RS = 1.190  IEFAs due to high ground U/S
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   RS = 1.174  IEFAs due to high ground D/S
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   RS = 1.157  LOB IEFAs due to high ground D/S
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   RS = 1.151    BR  Golf Course Bridge 5
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   RS = 1.151    BR  Golf Course Bridge 5
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   RS = 1.143  IEFAs due to high ground D/S
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   RS = 1.127  IEFAs due to high ground D/S
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   RS = 1.105  ROB IEFAs due to high ground U/S
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   RS = 1.094  IEFAs due to high ground U/S
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   RS = 1.09     BR  Golf Course Bridge 4
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   RS = 1.09     BR  Golf Course Bridge 4
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   RS = 1.085  IEFAs due to high ground U/S
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   RS = 1.075  IEFAs due to high ground U/S & d/s
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   RS = 1.050    BR  Golf Course Bridge 3
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   RS = 1.050    BR  Golf Course Bridge 3

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500 Yr

Crit 500 Yr

WS 100 Yr

WS 50 Yr

Crit 100 Yr

Crit 50 Yr

WS 10 Yr

Crit 10 Yr

Ground

Ineff

Bank Sta

.04 .
0
3
5

.04



 

0 200 400 600 800
882

884

886

888

890

892

894

896

898

John Edwards Alternatives       Plan: Towne Road Enlargement    2/16/2015 

   RS = 1.047  IEFAs due to bridge and high ground U/S
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   RS = 1.029  IEFAs due to high ground U/S
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   RS = 0.995  
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   RS = 0.975  IEFAs due to bridge and roadway
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   RS = 0.969    BR  Golf Bridge 2
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   RS = 0.969    BR  Golf Bridge 2

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500 Yr

WS 100 Yr

Crit 500 Yr

WS 50 Yr

Crit 100 Yr

Crit 50 Yr

WS 10 Yr

Crit 10 Yr

Ground

Ineff

Bank Sta

.04 .
0
3
5

.04



 

0 100 200 300 400 500 600 700 800
880

882

884

886

888

890

892

894

896

John Edwards Alternatives       Plan: Towne Road Enlargement    2/16/2015 

   RS = 0.963  IEFAs due to bridge and roadway
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   RS = 0.943  IEFAs due to high ground U/S & d/s
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   RS = 0.905  LOB IEFAs due to high ground D/S & u/s
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   RS = 0.889  IEFAs due to high ground
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   RS = .881     BR  Golf Course Bridge 1
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   RS = .881     BR  Golf Course Bridge 1
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   RS = 0.876  IEFAs due to high ground U/S & d/s
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   RS = 0.863  IEFAs dur to high ground U/S & d/s
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   RS = 0.841  ROB IEFA due to high ground U/S
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   RS = 0.823  LOB and ROB IEFAs due to roadway and bridge and high ground just
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   RS = 0.821    BR  Towne Road
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   RS = 0.821    BR  Towne Road
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   RS = 0.809  LOB and ROB IEFAs due to roadway and bridge plus impact of high 
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   RS = 0.774  ineffectives from high ground u/s of u/s bridge
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   RS = 0.737  
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   RS = 0.674  
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   RS = 0.560  
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   RS = 0.465  
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   RS = 0.364  
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   RS = 0.316  
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   RS = 0.269  Blocked obstruction due to residence.
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   RS = 0.186  Blocked obstruction due to residence.
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   RS = 0.142  LOB and ROB IEFAs due to roadway and bridge, higher N to make fl
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   RS = 0.134    BR  North Eagle Creek Avenue
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   RS = 0.134    BR  North Eagle Creek Avenue
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   RS = 0.121  LOB and ROB IEFAs due to roadway and bridge
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   RS = 0.079  LOB and ROB IEFAs due to roadway and bridge
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Promising Solution 13.4 – Enlarge Spring Mill Rd. on John Edwards Drain 
  

  

 
 

 



  

HEC-RAS  Plan: Springmill Enl   River: John Edwards D   Reach: 1
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
1 0.079   100 Yr 1381.00 871.38 877.76 876.97 877.85 0.001701 3.94 956.62 1313.03 0.33
1 0.079   10 Yr 691.00 871.38 877.01 876.70 877.10 0.001701 3.48 551.78 1255.80 0.32
1 0.079   50 Yr 1147.00 871.38 877.53 876.85 877.62 0.001702 3.81 834.24 1295.79 0.33
1 0.079   500 Yr 1933.00 871.38 878.23 877.22 878.32 0.001700 4.22 1211.00 1346.06 0.34

1 0.121   100 Yr 1381.00 871.74 878.21 877.63 878.39 0.003358 5.16 659.17 958.55 0.45
1 0.121   10 Yr 691.00 871.74 877.46 877.21 877.64 0.003198 4.51 393.00 803.68 0.43
1 0.121   50 Yr 1147.00 871.74 877.99 877.50 878.16 0.003323 4.95 577.16 810.68 0.44
1 0.121   500 Yr 1933.00 871.74 878.69 877.90 878.87 0.003391 5.58 934.82 989.20 0.46

1 0.134    Eagle Creek Aven Bridge

1 0.142   100 Yr 1381.00 871.92 879.54 878.79 879.67 0.001564 4.23 884.10 500.43 0.32
1 0.142   10 Yr 691.00 871.92 878.97 876.79 879.07 0.001038 3.20 558.28 462.29 0.25
1 0.142   50 Yr 1147.00 871.92 879.35 878.63 879.50 0.001664 4.26 700.95 490.74 0.32
1 0.142   500 Yr 1933.00 871.92 879.88 879.05 880.03 0.001971 4.94 1085.66 513.14 0.36

1 0.186    A               100 Yr 1381.00 872.29 879.92 880.02 0.001472 3.41 670.99 337.86 0.28
1 0.186    A               10 Yr 691.00 872.29 879.25 879.32 0.001120 2.69 446.95 329.28 0.23
1 0.186    A               50 Yr 1147.00 872.29 879.76 879.84 0.001289 3.12 616.92 335.80 0.26
1 0.186    A               500 Yr 1933.00 872.29 880.33 880.45 0.001660 3.83 810.66 341.93 0.30

1 0.269    B               100 Yr 1381.00 872.99 880.61 880.69 0.001648 3.44 795.45 432.81 0.28
1 0.269    B               10 Yr 691.00 872.99 879.82 879.89 0.001571 2.97 468.32 371.41 0.27
1 0.269    B               50 Yr 1147.00 872.99 880.39 880.47 0.001624 3.30 699.56 424.87 0.28
1 0.269    B               500 Yr 1933.00 872.99 881.09 881.17 0.001668 3.69 1003.88 449.27 0.29

1 0.316   100 Yr 1381.00 873.63 881.01 881.08 0.001408 2.78 708.56 381.39 0.26
1 0.316   10 Yr 691.00 873.63 880.22 880.28 0.001459 2.62 420.38 338.75 0.26
1 0.316   50 Yr 1147.00 873.63 880.79 880.85 0.001392 2.70 623.14 369.71 0.26
1 0.316   500 Yr 1933.00 873.63 881.48 881.56 0.001389 2.97 890.52 396.19 0.26

1 0.364    C               100 Yr 1381.00 874.85 881.33 881.38 0.000916 2.43 825.98 406.74 0.21
1 0.364    C               10 Yr 691.00 874.85 880.53 880.57 0.000858 2.02 519.59 360.18 0.20
1 0.364    C               50 Yr 1147.00 874.85 881.09 881.14 0.000891 2.30 732.21 393.18 0.21
1 0.364    C               500 Yr 1933.00 874.85 881.80 881.87 0.000969 2.69 1025.98 434.36 0.23

1 0.465    D               100 Yr 1381.00 875.25 881.96 882.07 0.001887 3.60 612.72 358.82 0.31
1 0.465    D               10 Yr 691.00 875.25 881.14 881.25 0.002012 3.33 342.91 301.27 0.31
1 0.465    D               50 Yr 1147.00 875.25 881.71 881.82 0.001918 3.52 527.61 341.71 0.31
1 0.465    D               500 Yr 1933.00 875.25 882.44 882.56 0.001803 3.78 795.00 384.63 0.31

1 0.560    E               100 Yr 1225.00 875.63 882.82 882.90 0.001491 3.29 653.27 446.00 0.27
1 0.560    E               10 Yr 615.00 875.63 882.10 882.20 0.001771 3.19 346.14 400.35 0.29
1 0.560    E               50 Yr 1020.00 875.63 882.60 882.69 0.001576 3.27 556.79 434.18 0.28
1 0.560    E               500 Yr 1715.00 875.63 883.27 883.35 0.001386 3.37 860.51 480.15 0.26

1 0.674    F               100 Yr 1225.00 876.09 883.91 884.02 0.002439 3.52 578.89 563.26 0.33
1 0.674    F               10 Yr 615.00 876.09 883.17 883.29 0.001881 3.28 286.92 292.74 0.30
1 0.674    F               50 Yr 1020.00 876.09 883.71 883.82 0.002367 3.49 474.84 476.66 0.33
1 0.674    F               500 Yr 1715.00 876.09 884.29 884.39 0.002308 3.66 811.54 650.86 0.33

1 0.737    G               100 Yr 1225.00 876.51 884.58 884.71 0.001778 3.72 583.10 438.72 0.30
1 0.737    G               10 Yr 615.00 876.51 883.76 883.89 0.001744 3.32 297.08 265.77 0.29
1 0.737    G               50 Yr 1020.00 876.51 884.37 884.49 0.001752 3.59 495.63 394.27 0.29
1 0.737    G               500 Yr 1715.00 876.51 884.96 885.09 0.001886 4.03 758.72 502.19 0.31

1 0.774   100 Yr 1225.00 877.03 884.95 885.08 0.002070 3.77 470.80 454.16 0.32
1 0.774   10 Yr 615.00 877.03 884.11 884.22 0.001691 3.18 287.85 367.97 0.28
1 0.774   50 Yr 1020.00 877.03 884.73 884.85 0.001909 3.56 419.95 431.46 0.30
1 0.774   500 Yr 1715.00 877.03 885.36 885.54 0.002721 4.57 638.80 569.93 0.37

1 0.809   100 Yr 1225.00 877.53 885.39 884.90 885.78 0.005695 5.70 286.49 469.60 0.52
1 0.809   10 Yr 615.00 877.53 884.47 882.67 884.89 0.005601 5.22 117.89 367.37 0.50
1 0.809   50 Yr 1020.00 877.53 885.15 884.65 885.52 0.005746 5.48 246.38 451.69 0.51
1 0.809   500 Yr 1715.00 877.53 885.90 885.38 886.32 0.005522 6.11 371.31 535.45 0.52

1 0.821    Towne Road      Bridge

1 0.823   100 Yr 1225.00 877.92 887.25 884.76 887.31 0.000360 2.76 776.95 625.48 0.18
1 0.823   10 Yr 615.00 877.92 886.23 883.02 886.38 0.000680 3.41 218.17 476.52 0.25
1 0.823   50 Yr 1020.00 877.92 887.03 884.38 887.09 0.000338 2.61 649.36 613.06 0.18
1 0.823   500 Yr 1715.00 877.92 887.83 885.53 887.90 0.000416 3.12 938.08 657.83 0.20

1 0.841   100 Yr 1225.00 878.10 887.25 885.75 887.46 0.001340 4.69 432.95 217.09 0.34
1 0.841   10 Yr 615.00 878.10 886.34 884.27 886.47 0.000867 3.37 290.47 142.81 0.27
1 0.841   50 Yr 1020.00 878.10 887.04 885.45 887.21 0.001149 4.24 397.50 207.04 0.31
1 0.841   500 Yr 1715.00 878.10 887.82 886.32 888.08 0.001557 5.38 532.48 246.75 0.37

1 0.863   100 Yr 1225.00 878.33 887.49 885.95 887.61 0.001032 4.00 537.06 608.68 0.28
1 0.863   10 Yr 615.00 878.33 886.47 884.92 886.58 0.001014 3.51 333.27 502.28 0.27



HEC-RAS  Plan: Springmill Enl   River: John Edwards D   Reach: 1 (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
1 0.863   50 Yr 1020.00 878.33 887.24 885.87 887.35 0.000959 3.75 486.88 594.74 0.27
1 0.863   500 Yr 1715.00 878.33 888.11 886.59 888.25 0.001076 4.35 660.20 642.22 0.29

1 0.876   100 Yr 1130.00 878.47 887.53 886.46 887.72 0.001221 4.34 424.24 568.79 0.32
1 0.876   10 Yr 565.00 878.47 886.51 884.41 886.68 0.001103 3.60 246.80 500.65 0.30
1 0.876   50 Yr 940.00 878.47 887.27 885.55 887.45 0.001129 4.04 379.97 553.87 0.31
1 0.876   500 Yr 1582.00 878.47 888.14 886.87 888.36 0.001276 4.76 532.08 605.32 0.34

1 .881     Golf Course Brid Bridge

1 0.889   100 Yr 1130.00 879.24 887.70 885.77 887.91 0.001139 4.37 385.75 195.18 0.32
1 0.889   10 Yr 565.00 879.24 886.73 884.36 886.84 0.000694 3.01 267.54 112.76 0.24
1 0.889   50 Yr 940.00 879.24 887.45 885.42 887.62 0.000977 3.92 353.16 179.36 0.30
1 0.889   500 Yr 1582.00 879.24 888.30 886.42 888.59 0.001443 5.25 483.63 291.50 0.37

1 0.905   100 Yr 1130.00 879.40 887.94 886.40 888.03 0.000924 3.19 526.08 328.71 0.27
1 0.905   10 Yr 565.00 879.40 886.83 885.57 886.92 0.000988 2.95 311.74 227.35 0.27
1 0.905   50 Yr 940.00 879.40 887.64 886.23 887.73 0.000906 3.07 467.72 307.33 0.27
1 0.905   500 Yr 1582.00 879.40 888.63 886.78 888.74 0.000897 3.33 662.96 360.36 0.27

1 0.943    H               100 Yr 1130.00 880.67 888.10 885.91 888.18 0.000639 3.28 665.56 381.08 0.24
1 0.943    H               10 Yr 565.00 880.67 887.00 885.16 887.09 0.000769 3.12 347.88 320.18 0.26
1 0.943    H               50 Yr 940.00 880.67 887.80 885.91 887.88 0.000651 3.19 572.73 365.40 0.24
1 0.943    H               500 Yr 1582.00 880.67 888.80 887.12 888.88 0.000576 3.37 890.64 410.24 0.24

1 0.963   100 Yr 1130.00 880.95 888.14 887.02 888.35 0.001478 4.67 465.67 295.21 0.37
1 0.963   10 Yr 565.00 880.95 887.06 885.52 887.24 0.001396 3.87 232.17 170.26 0.34
1 0.963   50 Yr 940.00 880.95 887.84 886.69 888.03 0.001357 4.29 388.38 229.91 0.35
1 0.963   500 Yr 1582.00 880.95 888.84 887.52 889.01 0.001173 4.54 689.38 339.98 0.33

1 0.969    Golf Course Brid Bridge

1 0.975   100 Yr 1130.00 881.03 888.42 887.24 888.54 0.000943 3.86 604.28 399.85 0.29
1 0.975   10 Yr 565.00 881.03 887.61 885.97 887.71 0.000786 3.16 351.29 262.32 0.26
1 0.975   50 Yr 940.00 881.03 888.12 886.97 888.25 0.001057 3.93 503.18 378.62 0.31
1 0.975   500 Yr 1582.00 881.03 889.05 887.72 889.15 0.000783 3.78 868.69 446.02 0.27

1 0.995    I               100 Yr 1130.00 881.31 888.53 888.66 0.001299 4.12 546.35 326.56 0.33
1 0.995    I               10 Yr 565.00 881.31 887.70 887.81 0.001128 3.38 310.02 235.69 0.30
1 0.995    I               50 Yr 940.00 881.31 888.24 888.38 0.001403 4.11 454.61 307.40 0.34
1 0.995    I               500 Yr 1582.00 881.31 889.13 889.26 0.001134 4.18 757.66 372.03 0.32

1 1.029   100 Yr 1130.00 881.78 888.72 887.41 888.93 0.001478 4.63 454.32 286.17 0.37
1 1.029   10 Yr 565.00 881.78 887.87 886.00 888.01 0.001053 3.45 257.64 180.35 0.30
1 1.029   50 Yr 940.00 881.78 888.45 887.00 888.65 0.001421 4.37 382.03 250.16 0.36
1 1.029   500 Yr 1582.00 881.78 889.30 888.00 889.50 0.001376 4.81 639.02 350.23 0.36

1 1.047   100 Yr 1130.00 882.09 888.84 888.14 889.22 0.003135 6.11 301.92 157.72 0.51
1 1.047   10 Yr 565.00 882.09 887.96 887.13 888.22 0.002466 4.68 181.03 118.75 0.44
1 1.047   50 Yr 940.00 882.09 888.57 887.86 888.92 0.003023 5.75 261.14 145.82 0.50
1 1.047   500 Yr 1582.00 882.09 889.38 888.64 889.81 0.003290 6.76 394.75 220.34 0.53

1 1.050    Golf Course Brid Bridge

1 1.059   100 Yr 1130.00 882.16 889.33 888.19 889.63 0.002072 5.19 345.58 170.74 0.42
1 1.059   10 Yr 565.00 882.16 888.42 886.94 888.60 0.001543 3.88 208.75 126.38 0.35
1 1.059   50 Yr 940.00 882.16 889.09 887.83 889.35 0.001879 4.77 306.27 160.23 0.40
1 1.059   500 Yr 1582.00 882.16 889.84 888.79 890.20 0.002365 5.94 437.83 193.16 0.46

1 1.075   100 Yr 1130.00 882.26 889.63 888.56 889.80 0.001418 4.24 430.97 280.80 0.35
1 1.075   10 Yr 565.00 882.26 888.57 887.46 888.74 0.001607 3.79 229.60 175.51 0.36
1 1.075   50 Yr 940.00 882.26 889.35 888.35 889.52 0.001429 4.08 374.53 259.58 0.35
1 1.075   500 Yr 1582.00 882.26 890.22 888.90 890.40 0.001353 4.49 577.75 378.99 0.35

1 1.085   100 Yr 1130.00 882.37 889.72 888.76 889.89 0.001691 4.27 419.45 289.57 0.37
1 1.085   10 Yr 565.00 882.37 888.66 887.99 888.85 0.002258 4.04 216.61 182.48 0.41
1 1.085   50 Yr 940.00 882.37 889.44 888.58 889.60 0.001735 4.12 362.34 272.45 0.37
1 1.085   500 Yr 1582.00 882.37 890.27 889.12 890.51 0.002203 5.31 581.37 443.63 0.43

1 1.09     Golf Course Brid Bridge

1 1.094   100 Yr 1130.00 882.56 889.87 888.56 890.02 0.001361 3.87 454.01 271.31 0.34
1 1.094   10 Yr 565.00 882.56 888.97 887.82 889.08 0.001259 3.15 262.71 153.81 0.31
1 1.094   50 Yr 940.00 882.56 889.62 888.36 889.75 0.001335 3.67 398.26 262.07 0.33
1 1.094   500 Yr 1582.00 882.56 890.54 888.97 890.67 0.001244 4.08 720.92 374.35 0.33

1 1.105   100 Yr 1130.00 882.81 889.94 888.92 890.16 0.001807 4.88 374.48 160.82 0.40
1 1.105   10 Yr 565.00 882.81 889.03 887.97 889.19 0.001487 3.84 236.04 145.43 0.35
1 1.105   50 Yr 940.00 882.81 889.68 888.72 889.88 0.001690 4.54 334.25 156.21 0.38
1 1.105   500 Yr 1582.00 882.81 890.57 889.34 890.83 0.001803 5.30 480.48 270.33 0.40



HEC-RAS  Plan: Springmill Enl   River: John Edwards D   Reach: 1 (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
1 1.127    J               100 Yr 1130.00 883.29 890.20 889.00 890.35 0.001323 4.67 501.97 252.15 0.35
1 1.127    J               10 Yr 565.00 883.29 889.19 888.04 889.38 0.001642 4.56 260.99 223.95 0.38
1 1.127    J               50 Yr 940.00 883.29 889.91 888.75 890.07 0.001378 4.60 430.50 245.42 0.35
1 1.127    J               500 Yr 1582.00 883.29 890.86 889.00 891.00 0.001140 4.67 674.69 265.43 0.33

1 1.143   100 Yr 1130.00 883.63 890.33 889.08 890.45 0.001071 3.73 527.58 285.64 0.31
1 1.143   10 Yr 565.00 883.63 889.41 888.38 889.51 0.000972 3.06 307.34 208.57 0.28
1 1.143   50 Yr 940.00 883.63 890.06 888.90 890.18 0.001090 3.61 456.31 270.68 0.31
1 1.143   500 Yr 1582.00 883.63 890.97 889.45 891.09 0.000959 3.85 700.15 343.18 0.30

1 1.151    Golf Course Brid Bridge

1 1.157   100 Yr 1130.00 883.72 890.47 889.82 890.73 0.002238 5.26 391.65 314.01 0.44
1 1.157   10 Yr 565.00 883.72 889.66 888.51 889.87 0.001886 4.23 219.90 240.55 0.39
1 1.157   50 Yr 940.00 883.72 890.22 889.62 890.48 0.002219 5.04 332.70 288.98 0.43
1 1.157   500 Yr 1582.00 883.72 891.07 890.19 891.32 0.002031 5.45 551.33 376.84 0.43

1 1.174   100 Yr 1130.00 883.83 890.64 890.97 0.002315 5.80 356.16 418.62 0.45
1 1.174   10 Yr 565.00 883.83 889.80 890.06 0.001861 4.62 202.40 372.76 0.39
1 1.174   50 Yr 940.00 883.83 890.39 890.70 0.002237 5.51 306.50 405.44 0.44
1 1.174   500 Yr 1582.00 883.83 891.22 891.55 0.002278 6.17 479.70 452.65 0.45

1 1.190   100 Yr 1130.00 883.94 890.83 891.23 0.002983 6.24 299.28 381.32 0.50
1 1.190   10 Yr 565.00 883.94 889.97 890.24 0.002274 4.78 181.15 344.51 0.42
1 1.190   50 Yr 940.00 883.94 890.57 890.94 0.002808 5.84 261.85 370.52 0.48
1 1.190   500 Yr 1582.00 883.94 891.39 891.84 0.003148 6.90 390.98 414.98 0.53

1 1.199    Golf Course Brid Bridge

1 1.206   100 Yr 1130.00 883.94 891.38 890.22 891.61 0.001622 4.95 389.36 414.35 0.38
1 1.206   10 Yr 565.00 883.94 890.52 888.79 890.66 0.001079 3.59 254.84 368.40 0.30
1 1.206   50 Yr 940.00 883.94 891.12 889.98 891.33 0.001479 4.57 345.47 396.74 0.36
1 1.206   500 Yr 1582.00 883.94 891.93 890.70 892.20 0.001804 5.57 496.21 450.86 0.40

1 1.225    K               100 Yr 1130.00 884.56 891.63 891.77 0.001033 3.92 468.94 310.41 0.31
1 1.225    K               10 Yr 565.00 884.56 890.69 890.77 0.000759 2.93 308.30 197.75 0.25
1 1.225    K               50 Yr 940.00 884.56 891.35 891.47 0.000963 3.64 417.64 275.07 0.29
1 1.225    K               500 Yr 1582.00 884.56 892.22 892.38 0.001115 4.39 627.92 396.64 0.32

1 1.262   100 Yr 1130.00 884.87 891.85 890.39 891.93 0.000624 3.26 673.83 406.76 0.24
1 1.262   10 Yr 565.00 884.87 890.83 888.99 890.91 0.000609 2.82 385.32 251.65 0.23
1 1.262   50 Yr 940.00 884.87 891.55 890.20 891.63 0.000626 3.15 583.07 366.28 0.24
1 1.262   500 Yr 1582.00 884.87 892.46 890.74 892.55 0.000612 3.46 874.43 476.74 0.25

1 1.305   100 Yr 1130.00 885.23 891.77 890.99 892.38 0.004340 6.87 218.50 363.62 0.57
1 1.305   10 Yr 565.00 885.23 890.92 889.61 891.23 0.002687 4.70 145.30 159.49 0.43
1 1.305   50 Yr 940.00 885.23 891.53 890.60 892.04 0.003843 6.23 195.29 337.79 0.53
1 1.305   500 Yr 1582.00 885.23 892.39 891.76 892.99 0.004179 7.34 358.13 412.78 0.57

1 1.327    L               100 Yr 1130.00 885.42 892.37 891.69 892.88 0.003754 6.80 236.45 305.61 0.53
1 1.327    L               10 Yr 565.00 885.42 891.23 890.43 891.63 0.003576 5.60 139.87 235.37 0.50
1 1.327    L               50 Yr 940.00 885.42 892.02 891.43 892.50 0.003786 6.50 205.66 290.69 0.53
1 1.327    L               500 Yr 1582.00 885.42 892.86 892.19 893.54 0.004622 8.02 279.46 327.23 0.60

1 1.336    Golf Course Brid Bridge

1 1.340   100 Yr 1130.00 885.57 893.04 891.92 893.63 0.003539 6.94 238.33 335.70 0.53
1 1.340   10 Yr 565.00 885.57 892.05 890.39 892.38 0.002308 4.90 144.74 222.16 0.41
1 1.340   50 Yr 940.00 885.57 892.76 891.45 893.28 0.003189 6.36 209.69 319.81 0.49
1 1.340   500 Yr 1582.00 885.57 893.88 893.00 894.45 0.003189 7.25 337.44 404.90 0.51

1 1.360   100 Yr 955.00 885.71 893.83 890.95 893.91 0.000568 2.77 522.81 402.31 0.20
1 1.360   10 Yr 480.00 885.71 892.50 889.66 892.57 0.000563 2.31 274.50 256.00 0.19
1 1.360   50 Yr 790.00 885.71 893.45 890.53 893.53 0.000580 2.67 440.91 374.81 0.20
1 1.360   500 Yr 1337.00 885.71 894.63 891.68 894.73 0.000634 3.19 774.08 552.61 0.22

1 1.380   100 Yr 955.00 885.86 893.94 891.76 893.97 0.000277 1.79 809.14 451.12 0.13
1 1.380   10 Yr 480.00 885.86 892.60 889.76 892.63 0.000400 1.81 428.07 370.75 0.15
1 1.380   50 Yr 790.00 885.86 893.57 891.43 893.59 0.000288 1.75 698.50 433.21 0.13
1 1.380   500 Yr 1337.00 885.86 894.76 892.15 894.79 0.000247 1.85 1060.87 476.07 0.13

1 1.391    Private Drive   Culvert

1 1.398   100 Yr 955.00 886.15 893.96 891.37 893.98 0.000292 1.65 788.21 389.03 0.13
1 1.398   10 Yr 480.00 886.15 892.63 890.06 892.66 0.000442 1.68 432.26 311.83 0.15
1 1.398   50 Yr 790.00 886.15 893.61 890.97 893.63 0.000298 1.59 692.05 377.02 0.13
1 1.398   500 Yr 1337.00 886.15 894.78 892.17 894.81 0.000257 1.72 1024.65 413.20 0.13

1 1.423   100 Yr 955.00 886.33 893.99 891.46 894.04 0.000490 2.34 748.91 427.61 0.17
1 1.423   10 Yr 480.00 886.33 892.68 890.14 892.76 0.000875 2.62 296.32 255.65 0.22
1 1.423   50 Yr 790.00 886.33 893.64 891.06 893.69 0.000547 2.37 605.87 387.38 0.18



HEC-RAS  Plan: Springmill Enl   River: John Edwards D   Reach: 1 (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
1 1.423   500 Yr 1337.00 886.33 894.82 892.68 894.85 0.000333 2.12 1122.54 499.44 0.15

1 1.478    M               100 Yr 955.00 886.74 894.16 892.82 894.26 0.001075 3.25 586.98 506.51 0.25
1 1.478    M               10 Yr 480.00 886.74 892.97 890.64 893.14 0.001815 3.56 198.36 157.74 0.31
1 1.478    M               50 Yr 790.00 886.74 893.83 891.67 893.93 0.001200 3.28 462.16 388.52 0.26
1 1.478    M               500 Yr 1337.00 886.74 894.93 893.48 894.98 0.000598 2.66 1037.99 569.98 0.19

1 1.523   100 Yr 955.00 887.07 894.39 891.73 894.63 0.001518 3.94 247.53 718.10 0.32
1 1.523   10 Yr 480.00 887.07 893.36 890.52 893.46 0.000910 2.58 186.97 69.56 0.24
1 1.523   50 Yr 790.00 887.07 894.08 891.36 894.27 0.001315 3.51 229.14 632.65 0.30
1 1.523   500 Yr 1337.00 887.07 895.06 892.45 895.14 0.000677 2.89 914.19 880.68 0.22

1 1.540    161st Street    Bridge

1 1.547   100 Yr 955.00 887.34 895.03 891.75 895.11 0.000489 2.47 451.74 755.57 0.19
1 1.547   10 Yr 480.00 887.34 893.56 890.72 893.62 0.000470 1.96 286.53 446.57 0.18
1 1.547   50 Yr 790.00 887.34 894.50 891.44 894.58 0.000513 2.36 392.40 638.12 0.19
1 1.547   500 Yr 1337.00 887.34 896.06 892.54 896.14 0.000463 2.71 735.35 967.38 0.19

1 1.607    N               100 Yr 955.00 887.80 895.24 895.29 0.000569 2.53 714.60 470.17 0.20
1 1.607    N               10 Yr 480.00 887.80 893.77 893.90 0.001532 3.37 222.75 178.42 0.30
1 1.607    N               50 Yr 790.00 887.80 894.71 894.79 0.000916 2.99 480.50 417.79 0.24
1 1.607    N               500 Yr 1337.00 887.80 896.26 896.29 0.000321 2.14 1246.03 616.22 0.15

1 1.650    O               100 Yr 845.00 888.12 895.36 895.51 0.001522 3.88 377.19 301.31 0.31
1 1.650    O               10 Yr 445.00 888.12 894.13 894.33 0.002244 3.86 155.93 114.22 0.36
1 1.650    O               50 Yr 700.00 888.12 894.92 895.10 0.001870 4.03 267.14 168.31 0.34
1 1.650    O               500 Yr 1183.00 888.12 896.33 896.40 0.000756 3.10 745.97 445.52 0.23

1 1.696   100 Yr 845.00 888.64 895.71 893.65 895.80 0.000883 2.97 477.22 331.66 0.24
1 1.696   10 Yr 445.00 888.64 894.62 892.42 894.76 0.001340 3.05 160.09 150.00 0.29
1 1.696   50 Yr 700.00 888.64 895.34 893.23 895.45 0.001033 3.03 364.77 293.11 0.26
1 1.696   500 Yr 1183.00 888.64 896.50 894.28 896.57 0.000604 2.73 801.33 453.13 0.21

1 1.704    Private Drive   Bridge

1 1.709   100 Yr 845.00 888.67 896.32 894.25 896.36 0.000538 2.36 567.65 399.16 0.19
1 1.709   10 Yr 445.00 888.67 894.94 893.07 895.08 0.001538 3.20 162.84 193.66 0.30
1 1.709   50 Yr 700.00 888.67 895.99 893.84 896.04 0.000607 2.39 454.57 364.72 0.20
1 1.709   500 Yr 1183.00 888.67 896.84 894.90 896.88 0.000453 2.31 875.76 431.70 0.17

1 1.751    P               100 Yr 845.00 888.75 896.44 896.56 0.001083 3.29 428.68 302.66 0.27
1 1.751    P               10 Yr 445.00 888.75 895.28 895.43 0.001531 3.23 159.68 125.27 0.31
1 1.751    P               50 Yr 700.00 888.75 896.14 896.27 0.001169 3.27 340.52 277.22 0.28
1 1.751    P               500 Yr 1183.00 888.75 896.94 897.06 0.001056 3.48 590.32 341.85 0.27

1 1.878    Q               100 Yr 845.00 889.01 897.17 897.30 0.001083 3.63 458.63 352.00 0.27
1 1.878    Q               10 Yr 445.00 889.01 896.20 896.36 0.001244 3.43 188.61 202.76 0.28
1 1.878    Q               50 Yr 700.00 889.01 896.90 897.04 0.001113 3.56 369.51 312.69 0.27
1 1.878    Q               500 Yr 1183.00 889.01 897.65 897.77 0.001043 3.76 643.16 411.04 0.27

1 1.940   100 Yr 845.00 889.13 897.53 894.81 897.82 0.001721 4.53 218.94 290.66 0.34
1 1.940   10 Yr 445.00 889.13 896.59 893.43 896.74 0.001061 3.14 157.05 148.19 0.26
1 1.940   50 Yr 700.00 889.13 897.27 894.38 897.50 0.001459 4.04 201.67 260.18 0.31
1 1.940   500 Yr 1183.00 889.13 897.99 895.73 898.42 0.002380 5.62 249.14 336.00 0.41

1 1.956    Ditch Road      Bridge

1 1.961   100 Yr 845.00 889.35 898.68 895.26 898.88 0.001372 3.79 262.43 305.03 0.27
1 1.961   10 Yr 445.00 889.35 896.80 893.90 896.98 0.001822 3.39 134.06 75.63 0.30
1 1.961   50 Yr 700.00 889.35 897.76 894.83 898.00 0.001946 4.04 198.21 167.77 0.32
1 1.961   500 Yr 1183.00 889.35 899.52 896.18 899.77 0.001523 4.36 320.71 375.59 0.29

1 2.030    R               100 Yr 845.00 889.84 899.16 899.22 0.000536 2.44 616.07 388.70 0.17
1 2.030    R               10 Yr 445.00 889.84 897.41 897.55 0.001344 3.10 177.31 116.65 0.26
1 2.030    R               50 Yr 700.00 889.84 898.42 898.53 0.000984 3.04 365.60 271.43 0.23
1 2.030    R               500 Yr 1183.00 889.84 900.03 900.07 0.000356 2.17 976.37 437.47 0.14

1 2.077   100 Yr 845.00 890.18 899.31 899.34 0.000430 2.06 737.81 411.07 0.15
1 2.077   10 Yr 445.00 890.18 897.78 897.92 0.001595 3.25 211.44 248.40 0.27
1 2.077   50 Yr 700.00 890.18 898.69 898.75 0.000764 2.55 499.49 359.90 0.20
1 2.077   500 Yr 1183.00 890.18 900.13 900.15 0.000295 1.86 1099.78 469.13 0.13

1 2.170    S               100 Yr 845.00 890.97 899.60 897.48 899.67 0.001110 2.77 561.56 436.33 0.24
1 2.170    S               10 Yr 445.00 890.97 898.63 895.80 898.75 0.001785 2.97 216.33 248.90 0.29
1 2.170    S               50 Yr 700.00 890.97 899.18 896.81 899.29 0.001608 3.12 391.77 374.88 0.28
1 2.170    S               500 Yr 1183.00 890.97 900.33 898.88 900.38 0.000706 2.45 915.55 536.03 0.19

1 2.228   100 Yr 845.00 891.46 899.91 898.26 899.99 0.000956 2.92 619.12 442.99 0.22
1 2.228   10 Yr 445.00 891.46 899.06 896.24 899.14 0.000985 2.65 288.90 296.09 0.22
1 2.228   50 Yr 700.00 891.46 899.60 897.40 899.68 0.001061 2.95 486.89 403.29 0.23



HEC-RAS  Plan: Springmill Enl   River: John Edwards D   Reach: 1 (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
1 2.228   500 Yr 1183.00 891.46 900.54 898.84 900.60 0.000754 2.79 944.11 557.89 0.20

1 2.320    T               100 Yr 845.00 891.68 900.25 897.91 900.28 0.000393 2.03 1079.58 606.57 0.15
1 2.320    T               10 Yr 445.00 891.68 899.41 896.33 899.44 0.000406 1.87 621.37 504.54 0.14
1 2.320    T               50 Yr 700.00 891.68 899.97 897.35 899.99 0.000409 2.00 915.19 572.67 0.15
1 2.320    T               500 Yr 1183.00 891.68 900.83 898.94 900.85 0.000369 2.09 1421.15 652.39 0.14

1 2.426   100 Yr 845.00 891.93 900.53 898.35 900.59 0.000835 2.76 632.36 439.57 0.21
1 2.426   10 Yr 445.00 891.93 899.70 896.95 899.77 0.000874 2.53 326.20 293.76 0.21
1 2.426   50 Yr 700.00 891.93 900.26 897.90 900.33 0.000887 2.75 517.97 401.06 0.21
1 2.426   500 Yr 1183.00 891.93 901.09 899.65 901.14 0.000734 2.76 898.12 528.51 0.20

1 2.503    U               100 Yr 845.00 892.12 900.88 898.16 901.01 0.001159 3.43 406.49 331.67 0.25
1 2.503    U               10 Yr 445.00 892.12 900.04 896.82 900.14 0.000908 2.74 225.93 168.51 0.22
1 2.503    U               50 Yr 700.00 892.12 900.62 897.74 900.75 0.001114 3.26 343.78 264.18 0.24
1 2.503    U               500 Yr 1183.00 892.12 901.40 899.60 901.54 0.001183 3.67 540.02 504.53 0.26

1 2.635   100 Yr 545.00 892.44 901.31 901.32 0.000164 1.22 809.09 390.49 0.09
1 2.635   10 Yr 275.00 892.44 900.42 900.43 0.000163 1.08 481.18 351.12 0.09
1 2.635   50 Yr 455.00 892.44 901.04 901.05 0.000167 1.19 705.65 384.67 0.09
1 2.635   500 Yr 763.00 892.44 901.84 901.85 0.000168 1.32 1018.80 401.66 0.10

1 2.712    V               100 Yr 545.00 892.65 901.38 897.58 901.41 0.000264 1.65 539.61 301.86 0.12
1 2.712    V               10 Yr 275.00 892.65 900.49 896.33 900.51 0.000233 1.40 304.72 215.68 0.11
1 2.712    V               50 Yr 455.00 892.65 901.11 897.21 901.14 0.000265 1.61 461.59 284.37 0.12
1 2.712    V               500 Yr 763.00 892.65 901.91 898.47 901.94 0.000268 1.76 710.31 341.30 0.12

1 2.785   100 Yr 545.00 892.86 901.48 901.50 0.000208 1.40 620.53 290.16 0.11
1 2.785   10 Yr 275.00 892.86 900.57 900.58 0.000164 1.10 383.22 227.45 0.09
1 2.785   50 Yr 455.00 892.86 901.21 901.23 0.000199 1.33 545.21 274.74 0.10
1 2.785   500 Yr 763.00 892.86 902.01 902.03 0.000228 1.56 783.52 319.25 0.11

1 2.830    W               100 Yr 545.00 892.98 901.53 897.74 901.57 0.000399 2.01 489.88 314.26 0.15
1 2.830    W               10 Yr 275.00 892.98 900.61 896.53 900.65 0.000378 1.74 238.37 218.37 0.14
1 2.830    W               50 Yr 455.00 892.98 901.26 897.38 901.30 0.000408 1.97 407.85 292.89 0.15
1 2.830    W               500 Yr 763.00 892.98 902.07 898.51 902.11 0.000386 2.10 671.93 359.42 0.15

1 2.927    X               100 Yr 545.00 893.26 901.64 901.65 0.000079 0.93 938.02 399.12 0.07
1 2.927    X               10 Yr 275.00 893.26 900.72 900.72 0.000070 0.79 594.34 344.58 0.06
1 2.927    X               50 Yr 455.00 893.26 901.38 901.38 0.000076 0.89 832.94 382.39 0.06
1 2.927    X               500 Yr 763.00 893.26 902.19 902.19 0.000085 1.02 1163.07 434.36 0.07

1 2.973   100 Yr 545.00 893.39 901.66 897.82 901.68 0.000121 1.28 629.74 736.44 0.09
1 2.973   10 Yr 275.00 893.39 900.74 896.72 900.75 0.000120 1.14 357.23 452.43 0.09
1 2.973   50 Yr 455.00 893.39 901.39 897.48 901.41 0.000110 1.19 576.63 718.79 0.09
1 2.973   500 Yr 763.00 893.39 902.21 898.57 902.23 0.000146 1.50 736.50 775.30 0.10

1 2.986    Spring Mill Road Bridge

1 2.988   100 Yr 545.00 894.24 902.05 897.55 902.08 0.000155 1.45 474.64 769.19 0.11
1 2.988   10 Yr 275.00 894.24 900.93 896.69 900.94 0.000121 1.11 294.81 426.84 0.09
1 2.988   50 Yr 455.00 894.24 901.78 897.29 901.80 0.000138 1.32 433.90 747.13 0.10
1 2.988   500 Yr 763.00 894.24 902.53 898.08 902.57 0.000205 1.76 545.80 804.58 0.12

1 3.027   100 Yr 545.00 894.42 902.10 898.38 902.11 0.000144 1.31 533.76 319.21 0.10
1 3.027   10 Yr 275.00 894.42 900.96 897.27 900.97 0.000126 1.04 349.30 159.37 0.09
1 3.027   50 Yr 455.00 894.42 901.82 898.05 901.84 0.000131 1.20 488.62 274.60 0.09
1 3.027   500 Yr 763.00 894.42 902.58 899.61 902.61 0.000184 1.57 614.08 384.42 0.11
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John Edwards Alternatives       Plan: Springmill Road Enlargement    2/16/2015 

   RS = 3.027  IEFAs due to high ground U/S and subdivision bldgs.
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   RS = 2.988  Lower IEFAs from bridge and roadway & u/s high ground
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   RS = 2.986    BR  Springmill Road
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   RS = 2.986    BR  Springmill Road
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John Edwards Alternatives       Plan: Springmill Road Enlargement    2/16/2015 

   RS = 2.973  IEFAs from bridge and roadway & u/s high ground
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John Edwards Alternatives       Plan: Springmill Road Enlargement    2/16/2015 

   RS = 2.927  Blocked obstruction due to residence.
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   RS = 2.830  IEFAs from residential structures.
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   RS = 2.785  Blocked obstruction due to residence.
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   RS = 2.712  IEFAs from residential subdivision structures.
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   RS = 2.635  Blocked obstruction due to residence.
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   RS = 2.503  IEFAs due to high ground U/S and D/S
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   RS = 2.426  IEFAs due to high ground U/S
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   RS = 2.320  Far left IEFA due to subdivision bldgs.
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   RS = 2.228  Far left IEFA due to subdivision bldgs.
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   RS = 2.170  Far left IEFA due to subdivision bldgs.

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500 Yr

WS 100 Yr

WS 50 Yr

Crit 500 Yr

WS 10 Yr

Crit 100 Yr

Crit 50 Yr

Crit 10 Yr

Ground

Ineff

Bank Sta

.045 .
0
4
5

.
0
6

.08 .045

 

0 200 400 600 800
890

892

894

896

898

900

902

904

906

John Edwards Alternatives       Plan: Springmill Road Enlargement    2/16/2015 

   RS = 2.077  
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   RS = 2.030  
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   RS = 1.961  IEFAs from bridge and roadway
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   RS = 1.956    BR  Ditch Road
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   RS = 1.956    BR  Ditch Road
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   RS = 1.940  IEFAs from bridge and roadway
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   RS = 1.878  
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   RS = 1.751  
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   RS = 1.709  IEFAs from bridge and roadway
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   RS = 1.704    BR  Private Crossing 2
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   RS = 1.704    BR  Private Crossing 2
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   RS = 1.696  IEFAs from bridge and roadway
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   RS = 1.547  Manually extended ROB to elevation 897.  Added pt:
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   RS = 1.540    BR  161st Street
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   RS = 1.540    BR  161st Street
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   RS = 1.523  Manually extended ROB to elevation 896.  Added pts:
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   RS = 1.478  Manually extended ROB to elevation 896.  Added pts:
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   RS = 1.423  LOB IEFAs due to high ground D/S
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   RS = 1.398  
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   RS = 1.391    Culv  Private Crossing 1
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   RS = 1.391    Culv  Private Crossing 1
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   RS = 1.380  LOB IEFAs due to high ground U/S & d/s
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   RS = 1.360  ROB IEFAs due to high ground D/S and incised pond
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   RS = 1.340  ROB IEFAs due to high ground D/S and incised pond
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   RS = 1.336    BR  Golf Course Bridge 7
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   RS = 1.336    BR  Golf Course Bridge 7
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   RS = 1.327  LOB IEFAs due to high ground U/S
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   RS = 1.305  IEFAs represent incised pond
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   RS = 1.262  IEFAs due to high ground U/S
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   RS = 1.225  IEFAs due to high ground U/S
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   RS = 1.206  IEFAs due to high ground U/S
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   RS = 1.199    BR  Golf Bridge 6  - two 0.3' wide wood cross member braces not code
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   RS = 1.199    BR  Golf Bridge 6  - two 0.3' wide wood cross member braces not code
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   RS = 1.190  IEFAs due to high ground U/S
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   RS = 1.174  IEFAs due to high ground D/S
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   RS = 1.157  LOB IEFAs due to high ground D/S
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   RS = 1.151    BR  Golf Course Bridge 5
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   RS = 1.151    BR  Golf Course Bridge 5
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   RS = 1.143  IEFAs due to high ground D/S
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   RS = 1.127  IEFAs due to high ground D/S
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   RS = 1.105  ROB IEFAs due to high ground U/S
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   RS = 1.094  IEFAs due to high ground U/S

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500 Yr

WS 100 Yr

WS 50 Yr

Crit 500 Yr

WS 10 Yr

Crit 100 Yr

Crit 50 Yr

Crit 10 Yr

Ground

Ineff

Bank Sta

.045 .
0
3
5

.045

 

0 100 200 300 400 500 600 700
880

882

884

886

888

890

892

894

896

898

John Edwards Alternatives       Plan: Springmill Road Enlargement    2/16/2015 

   RS = 1.09     BR  Golf Course Bridge 4
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   RS = 1.09     BR  Golf Course Bridge 4
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   RS = 1.085  IEFAs due to high ground U/S
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   RS = 1.075  IEFAs due to high ground U/S & d/s

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500 Yr

WS 100 Yr

WS 50 Yr

Crit 500 Yr

WS 10 Yr

Crit 100 Yr

Crit 50 Yr

Crit 10 Yr

Ground

Ineff

Bank Sta

.045 .
0
3
5

.045

 

0 100 200 300 400 500 600 700
882

884

886

888

890

892

894

896

John Edwards Alternatives       Plan: Springmill Road Enlargement    2/16/2015 

   RS = 1.059  

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500 Yr

WS 100 Yr

WS 50 Yr

Crit 500 Yr

WS 10 Yr

Crit 100 Yr

Crit 50 Yr

Crit 10 Yr

Ground

Bank Sta

.045 .
0
3
5

.045

 

0 100 200 300 400 500 600 700
880

882

884

886

888

890

892

894

896

John Edwards Alternatives       Plan: Springmill Road Enlargement    2/16/2015 

   RS = 1.050    BR  Golf Course Bridge 3

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500 Yr

Crit 500 Yr

WS 100 Yr

WS 50 Yr

Crit 100 Yr

Crit 50 Yr

WS 10 Yr

Crit 10 Yr

Ground

Bank Sta

.04 .
0
3
5

.04

 

0 200 400 600 800
880

882

884

886

888

890

892

894

896

898

John Edwards Alternatives       Plan: Springmill Road Enlargement    2/16/2015 

   RS = 1.050    BR  Golf Course Bridge 3
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   RS = 1.047  IEFAs due to bridge and high ground U/S
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   RS = 1.029  IEFAs due to high ground U/S
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   RS = 0.975  IEFAs due to bridge and roadway
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   RS = 0.969    BR  Golf Bridge 2
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   RS = 0.969    BR  Golf Bridge 2
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   RS = 0.963  IEFAs due to bridge and roadway
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   RS = 0.943  IEFAs due to high ground U/S & d/s
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   RS = 0.905  LOB IEFAs due to high ground D/S & u/s
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   RS = 0.889  IEFAs due to high ground
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   RS = .881     BR  Golf Course Bridge 1
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   RS = .881     BR  Golf Course Bridge 1
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   RS = 0.876  IEFAs due to high ground U/S & d/s
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   RS = 0.863  IEFAs dur to high ground U/S & d/s
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   RS = 0.841  ROB IEFA due to high ground U/S
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   RS = 0.823  LOB and ROB IEFAs due to roadway and bridge and high ground just
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   RS = 0.821    BR  Towne Road
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   RS = 0.821    BR  Towne Road
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   RS = 0.809  LOB and ROB IEFAs due to roadway and bridge plus impact of high 
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   RS = 0.774  ineffectives from high ground u/s of u/s bridge
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   RS = 0.737  
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   RS = 0.674  
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   RS = 0.560  
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   RS = 0.465  
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   RS = 0.364  
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   RS = 0.316  
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   RS = 0.269  Blocked obstruction due to residence.
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   RS = 0.186  Blocked obstruction due to residence.
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   RS = 0.142  LOB and ROB IEFAs due to roadway and bridge, higher N to make fl
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   RS = 0.134    BR  North Eagle Creek Avenue
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   RS = 0.134    BR  North Eagle Creek Avenue
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   RS = 0.121  LOB and ROB IEFAs due to roadway and bridge
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   RS = 0.079  LOB and ROB IEFAs due to roadway and bridge
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Promising Solution 13.5 – Enlarge 146th St. on Little Eagle Creek 
  

  

 
 

 



  

HEC-RAS  Plan: 146th expansion   River: Little Eagle Ck   Reach: Little Eagle Ck
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
Little Eagle Ck 2.246   100-yr 7280.00 842.09 853.85 850.06 853.98 0.001867 3.84 2952.52 487.88 0.23
Little Eagle Ck 2.246   10-yr 3300.00 842.09 851.31 848.12 851.40 0.001866 3.06 1737.58 468.88 0.22
Little Eagle Ck 2.246   25-yr 4670.00 842.09 852.29 849.07 852.39 0.001867 3.37 2198.84 476.00 0.22
Little Eagle Ck 2.246   50-yr 5910.00 842.09 853.07 849.75 853.18 0.001867 3.61 2572.34 481.75 0.23
Little Eagle Ck 2.246   500-yr 11260.00 842.09 855.85 850.84 856.02 0.001866 4.41 3946.06 509.11 0.24

Little Eagle Ck 2.362   100-yr 7280.00 842.21 854.70 851.19 854.77 0.001211 3.23 4182.41 806.46 0.18
Little Eagle Ck 2.362   10-yr 3300.00 842.21 852.25 849.01 852.32 0.001521 2.98 2239.44 775.61 0.20
Little Eagle Ck 2.362   25-yr 4670.00 842.21 853.18 850.36 853.25 0.001376 3.07 2968.10 788.08 0.19
Little Eagle Ck 2.362   50-yr 5910.00 842.21 853.94 850.39 854.01 0.001283 3.15 3569.35 797.56 0.19
Little Eagle Ck 2.362   500-yr 11260.00 842.21 856.68 851.54 856.76 0.001082 3.46 5800.87 843.67 0.18

Little Eagle Ck 2.543   100-yr 7280.00 844.12 855.56 852.57 855.64 0.001248 3.19 4087.91 834.93 0.19
Little Eagle Ck 2.543   10-yr 3300.00 844.12 853.34 849.66 853.40 0.001338 2.73 2285.36 787.13 0.18
Little Eagle Ck 2.543   25-yr 4670.00 844.12 854.17 850.90 854.24 0.001325 2.94 2946.09 805.27 0.19
Little Eagle Ck 2.543   50-yr 5910.00 844.12 854.86 852.57 854.93 0.001286 3.07 3503.45 816.19 0.19
Little Eagle Ck 2.543   500-yr 11260.00 844.12 857.43 852.93 857.51 0.001132 3.44 5702.91 894.21 0.18

Little Eagle Ck 2.652   100-yr 7280.00 845.88 856.41 853.74 856.51 0.002170 3.58 3442.24 1048.87 0.23
Little Eagle Ck 2.652   10-yr 3300.00 845.88 854.28 852.60 854.37 0.002473 3.31 1878.98 812.74 0.24
Little Eagle Ck 2.652   25-yr 4670.00 845.88 855.08 852.84 855.17 0.002351 3.40 2455.60 908.85 0.24
Little Eagle Ck 2.652   50-yr 5910.00 845.88 855.73 853.49 855.82 0.002252 3.45 2931.42 1009.61 0.24
Little Eagle Ck 2.652   500-yr 11260.00 845.88 858.17 854.33 858.27 0.001843 3.73 4786.34 1066.95 0.22

Little Eagle Ck 2.769   100-yr 7280.00 846.13 857.85 854.76 858.07 0.002810 5.18 2532.41 505.45 0.29
Little Eagle Ck 2.769   10-yr 3300.00 846.13 855.70 852.27 855.86 0.002266 3.98 1483.00 467.66 0.25
Little Eagle Ck 2.769   25-yr 4670.00 846.13 856.53 853.75 856.72 0.002547 4.50 1879.80 488.29 0.27
Little Eagle Ck 2.769   50-yr 5910.00 846.13 857.18 854.27 857.39 0.002706 4.86 2199.61 496.18 0.28
Little Eagle Ck 2.769   500-yr 11260.00 846.13 859.48 856.00 859.75 0.002971 5.88 3367.36 527.40 0.30

Little Eagle Ck 2.843   100-yr 7280.00 846.41 858.76 853.96 859.02 0.002299 4.79 2191.69 327.23 0.26
Little Eagle Ck 2.843   10-yr 3300.00 846.41 856.42 851.03 856.55 0.001508 3.28 1384.71 309.87 0.20
Little Eagle Ck 2.843   25-yr 4670.00 846.41 857.34 852.13 857.52 0.001798 3.84 1735.62 315.99 0.22
Little Eagle Ck 2.843   50-yr 5910.00 846.41 858.05 853.02 858.27 0.002057 4.32 1961.45 320.45 0.24
Little Eagle Ck 2.843   500-yr 11260.00 846.41 860.49 855.79 860.86 0.002862 5.91 2767.30 341.81 0.30

Little Eagle Ck 2.906   100-yr 7280.00 847.35 859.52 859.75 0.002537 4.93 2468.54 460.72 0.27
Little Eagle Ck 2.906   10-yr 3300.00 847.35 856.95 857.09 0.002013 3.61 1409.73 345.92 0.23
Little Eagle Ck 2.906   25-yr 4670.00 847.35 857.96 858.14 0.002323 4.22 1785.70 401.10 0.25
Little Eagle Ck 2.906   50-yr 5910.00 847.35 858.74 858.96 0.002502 4.64 2115.94 443.91 0.27
Little Eagle Ck 2.906   500-yr 11260.00 847.35 861.41 861.69 0.002621 5.61 3396.12 507.95 0.29

Little Eagle Ck 2.984   100-yr 7280.00 847.78 860.48 860.65 0.001599 3.93 2505.51 410.62 0.22
Little Eagle Ck 2.984   10-yr 3300.00 847.78 857.76 857.88 0.001604 3.20 1430.00 382.40 0.21
Little Eagle Ck 2.984   25-yr 4670.00 847.78 858.85 858.98 0.001565 3.46 1852.95 392.09 0.21
Little Eagle Ck 2.984   50-yr 5910.00 847.78 859.69 859.83 0.001564 3.68 2182.61 399.49 0.21
Little Eagle Ck 2.984   500-yr 11260.00 847.78 862.44 862.65 0.001762 4.64 3369.68 476.90 0.23

Little Eagle Ck 3.078   100-yr 7280.00 848.59 861.17 861.32 0.001555 3.95 2506.11 438.25 0.21
Little Eagle Ck 3.078   10-yr 3300.00 848.59 858.49 858.60 0.001652 3.36 1409.01 382.15 0.21
Little Eagle Ck 3.078   25-yr 4670.00 848.59 859.54 859.67 0.001598 3.59 1824.50 404.02 0.21
Little Eagle Ck 3.078   50-yr 5910.00 848.59 860.36 860.50 0.001568 3.77 2162.82 420.14 0.21
Little Eagle Ck 3.078   500-yr 11260.00 848.59 863.15 863.34 0.001503 4.36 3430.79 482.49 0.22

Little Eagle Ck 3.181   100-yr 7280.00 849.81 861.89 862.06 0.001918 4.15 2356.96 457.04 0.23
Little Eagle Ck 3.181   10-yr 3300.00 849.81 859.34 859.47 0.002225 3.67 1274.60 386.63 0.24
Little Eagle Ck 3.181   25-yr 4670.00 849.81 860.33 860.48 0.002085 3.86 1675.13 415.46 0.24
Little Eagle Ck 3.181   50-yr 5910.00 849.81 861.12 861.27 0.002003 4.02 2010.12 439.24 0.23
Little Eagle Ck 3.181   500-yr 11260.00 849.81 863.82 864.02 0.001767 4.48 3287.73 506.82 0.23

Little Eagle Ck 3.270   100-yr 7280.00 850.05 862.65 862.79 0.001300 3.40 2521.45 420.15 0.19
Little Eagle Ck 3.270   10-yr 3300.00 850.05 860.16 860.25 0.001272 2.86 1500.90 397.38 0.18
Little Eagle Ck 3.270   25-yr 4670.00 850.05 861.13 861.23 0.001298 3.07 1892.05 407.45 0.19
Little Eagle Ck 3.270   50-yr 5910.00 850.05 861.90 862.02 0.001299 3.22 2207.24 413.19 0.19
Little Eagle Ck 3.270   500-yr 11260.00 850.05 864.54 864.72 0.001305 3.82 3333.17 441.17 0.20

Little Eagle Ck 3.403   100-yr 7280.00 850.53 863.52 863.65 0.001586 3.84 2903.37 460.44 0.21
Little Eagle Ck 3.403   10-yr 3300.00 850.53 860.99 861.07 0.001389 2.95 1770.14 433.49 0.19
Little Eagle Ck 3.403   25-yr 4670.00 850.53 861.98 862.08 0.001473 3.30 2205.35 444.75 0.20
Little Eagle Ck 3.403   50-yr 5910.00 850.53 862.76 862.87 0.001532 3.57 2554.09 453.25 0.21
Little Eagle Ck 3.403   500-yr 11260.00 850.53 865.43 865.61 0.001713 4.48 3805.83 487.03 0.23

Little Eagle Ck 3.498   100-yr 7280.00 851.71 864.22 859.80 864.38 0.001734 4.13 2480.22 588.44 0.23
Little Eagle Ck 3.498   10-yr 3300.00 851.71 861.60 858.47 861.69 0.001395 3.06 1591.07 517.27 0.19
Little Eagle Ck 3.498   25-yr 4670.00 851.71 862.63 859.06 862.74 0.001534 3.48 1937.96 542.71 0.21
Little Eagle Ck 3.498   50-yr 5910.00 851.71 863.43 859.42 863.57 0.001636 3.81 2210.73 568.25 0.22
Little Eagle Ck 3.498   500-yr 11260.00 851.71 866.10 860.72 866.21 0.001197 3.83 4649.17 622.66 0.19

Little Eagle Ck 3.542   100-yr 7280.00 851.53 864.59 860.86 865.08 0.004164 6.41 1467.06 471.56 0.35
Little Eagle Ck 3.542   10-yr 3300.00 851.53 861.95 858.21 862.20 0.002939 4.43 955.85 457.16 0.28
Little Eagle Ck 3.542   25-yr 4670.00 851.53 863.00 859.65 863.33 0.003441 5.22 1155.49 463.35 0.31
Little Eagle Ck 3.542   50-yr 5910.00 851.53 863.81 860.28 864.21 0.003810 5.82 1312.32 467.62 0.33
Little Eagle Ck 3.542   500-yr 11260.00 851.53 866.41 862.27 866.57 0.001498 4.28 3948.08 481.15 0.22

Little Eagle Ck 3.642   100-yr 6660.00 851.98 866.34 860.05 866.76 0.002533 5.64 1439.26 526.17 0.28
Little Eagle Ck 3.642   10-yr 3030.00 851.98 863.16 857.18 863.37 0.001726 3.85 937.06 441.78 0.22
Little Eagle Ck 3.642   25-yr 4280.00 851.98 864.43 858.24 864.71 0.002053 4.56 1136.48 460.76 0.24
Little Eagle Ck 3.642   50-yr 5410.00 851.98 865.40 859.10 865.74 0.002297 5.11 1289.76 474.97 0.26
Little Eagle Ck 3.642   500-yr 10290.00 851.98 867.11 862.64 867.28 0.001468 4.47 3775.87 559.53 0.21



HEC-RAS  Plan: 146th expansion   River: Little Eagle Ck   Reach: Little Eagle Ck (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  

Little Eagle Ck 3.653    146th Street    Bridge

Little Eagle Ck 3.664   100-yr 6660.00 851.98 867.26 861.05 867.54 0.001805 4.75 1702.37 494.28 0.24
Little Eagle Ck 3.664   10-yr 3030.00 851.98 863.94 858.00 864.07 0.001266 3.24 1150.08 462.75 0.19
Little Eagle Ck 3.664   25-yr 4280.00 851.98 865.25 859.79 865.43 0.001482 3.83 1367.77 477.85 0.21
Little Eagle Ck 3.664   50-yr 5410.00 851.98 866.26 860.47 866.49 0.001646 4.29 1536.73 486.26 0.22
Little Eagle Ck 3.664   500-yr 10290.00 851.98 869.96 862.46 870.06 0.000655 3.26 4653.68 555.55 0.15

Little Eagle Ck 3.702   100-yr 6660.00 851.95 867.71 867.80 0.000646 3.03 3128.54 360.70 0.14
Little Eagle Ck 3.702   10-yr 3030.00 851.95 864.20 864.25 0.000531 2.26 1916.50 326.58 0.12
Little Eagle Ck 3.702   25-yr 4280.00 851.95 865.58 865.65 0.000583 2.57 2376.28 341.12 0.13
Little Eagle Ck 3.702   50-yr 5410.00 851.95 866.65 866.73 0.000617 2.81 2750.22 353.41 0.14
Little Eagle Ck 3.702   500-yr 10290.00 851.95 870.09 870.23 0.000751 3.64 4013.02 381.02 0.16

Little Eagle Ck 3.822   100-yr 6660.00 853.07 868.06 861.43 868.09 0.000324 2.07 4903.46 647.53 0.10
Little Eagle Ck 3.822   10-yr 3030.00 853.07 864.51 859.99 864.54 0.000372 1.80 2732.20 575.05 0.10
Little Eagle Ck 3.822   25-yr 4280.00 853.07 865.90 860.58 865.93 0.000346 1.90 3553.46 604.54 0.10
Little Eagle Ck 3.822   50-yr 5410.00 853.07 866.99 861.09 867.02 0.000333 1.98 4221.94 626.10 0.10
Little Eagle Ck 3.822   500-yr 10290.00 853.07 870.50 862.26 870.54 0.000336 2.36 6846.05 923.91 0.11

Little Eagle Ck 3.914   100-yr 6660.00 853.64 868.22 868.24 0.000267 1.78 6514.52 1024.78 0.09
Little Eagle Ck 3.914   10-yr 3030.00 853.64 864.72 864.75 0.000471 1.90 3090.58 905.04 0.11
Little Eagle Ck 3.914   25-yr 4280.00 853.64 866.09 866.11 0.000358 1.82 4373.88 974.22 0.10
Little Eagle Ck 3.914   50-yr 5410.00 853.64 867.16 867.18 0.000304 1.79 5436.20 1004.46 0.09
Little Eagle Ck 3.914   500-yr 10290.00 853.64 870.66 870.68 0.000231 1.87 9047.47 1056.76 0.09

Little Eagle Ck 4.006   100-yr 6660.00 853.92 868.38 868.42 0.000453 2.14 4752.83 884.27 0.12
Little Eagle Ck 4.006   10-yr 3030.00 853.92 865.01 865.06 0.000867 2.30 2103.17 722.19 0.15
Little Eagle Ck 4.006   25-yr 4280.00 853.92 866.31 866.35 0.000620 2.17 3063.04 774.01 0.13
Little Eagle Ck 4.006   50-yr 5410.00 853.92 867.34 867.38 0.000510 2.12 3878.92 798.55 0.12
Little Eagle Ck 4.006   500-yr 10290.00 853.92 870.79 870.84 0.000371 2.22 7089.75 1064.91 0.11

Little Eagle Ck 4.099   100-yr 6660.00 854.95 868.59 861.72 868.64 0.000468 2.37 4196.23 762.96 0.12
Little Eagle Ck 4.099   10-yr 3030.00 854.95 865.39 859.38 865.45 0.000737 2.42 1933.19 653.82 0.14
Little Eagle Ck 4.099   25-yr 4280.00 854.95 866.59 860.43 866.64 0.000618 2.42 2757.47 698.35 0.13
Little Eagle Ck 4.099   50-yr 5410.00 854.95 867.58 861.08 867.63 0.000530 2.38 3458.50 715.64 0.13
Little Eagle Ck 4.099   500-yr 10290.00 854.95 870.97 864.28 871.02 0.000403 2.48 6223.82 896.90 0.12

Little Eagle Ck 4.206   100-yr 6660.00 854.74 868.91 868.96 0.000752 2.62 3936.45 723.58 0.14
Little Eagle Ck 4.206   10-yr 3030.00 854.74 865.89 865.97 0.001223 2.83 1859.13 655.11 0.18
Little Eagle Ck 4.206   25-yr 4280.00 854.74 867.01 867.07 0.001013 2.72 2603.17 680.49 0.16
Little Eagle Ck 4.206   50-yr 5410.00 854.74 867.94 868.00 0.000872 2.64 3247.75 702.70 0.15
Little Eagle Ck 4.206   500-yr 10290.00 854.74 871.24 871.31 0.000705 2.91 5908.84 1069.69 0.14

Little Eagle Ck 4.305   100-yr 6660.00 855.39 869.32 865.08 869.39 0.000858 3.08 3524.92 643.43 0.16
Little Eagle Ck 4.305   10-yr 3030.00 855.39 866.51 861.74 866.59 0.001141 2.96 1760.51 609.30 0.17
Little Eagle Ck 4.305   25-yr 4280.00 855.39 867.55 862.92 867.63 0.001075 3.09 2402.93 627.03 0.17
Little Eagle Ck 4.305   50-yr 5410.00 855.39 868.41 864.94 868.49 0.000959 3.08 2946.21 633.72 0.17
Little Eagle Ck 4.305   500-yr 10290.00 855.39 871.61 866.21 871.69 0.000712 3.16 5030.58 678.11 0.15

Little Eagle Ck 4.397   100-yr 6660.00 856.20 869.76 869.84 0.001037 3.14 3502.89 741.27 0.17
Little Eagle Ck 4.397   10-yr 3030.00 856.20 867.10 867.18 0.001342 2.95 1736.82 600.84 0.18
Little Eagle Ck 4.397   25-yr 4280.00 856.20 868.10 868.18 0.001223 3.04 2353.75 639.11 0.18
Little Eagle Ck 4.397   50-yr 5410.00 856.20 868.91 868.99 0.001143 3.12 2888.68 686.54 0.18
Little Eagle Ck 4.397   500-yr 10290.00 856.20 871.97 872.05 0.000805 3.14 5333.16 876.56 0.15

Little Eagle Ck 4.492   100-yr 6140.00 857.52 870.21 866.18 870.28 0.001045 3.07 3631.60 928.78 0.17
Little Eagle Ck 4.492   10-yr 2800.00 857.52 867.75 864.11 867.84 0.001628 3.16 1598.46 718.57 0.21
Little Eagle Ck 4.492   25-yr 3950.00 857.52 868.65 865.30 868.74 0.001386 3.15 2299.49 800.31 0.19
Little Eagle Ck 4.492   50-yr 5000.00 857.52 869.41 866.12 869.48 0.001196 3.10 2919.42 844.51 0.18
Little Eagle Ck 4.492   500-yr 9480.00 857.52 872.30 867.20 872.36 0.000711 2.88 5745.94 1095.11 0.15

Little Eagle Ck 4.596   100-yr 6140.00 858.17 870.75 864.97 870.82 0.000863 2.75 3581.43 864.45 0.16
Little Eagle Ck 4.596   10-yr 2800.00 858.17 868.46 862.34 868.53 0.000936 2.38 1813.88 697.81 0.16
Little Eagle Ck 4.596   25-yr 3950.00 858.17 869.31 863.42 869.38 0.000942 2.57 2429.58 746.93 0.16
Little Eagle Ck 4.596   50-yr 5000.00 858.17 870.01 864.23 870.08 0.000922 2.69 2967.87 797.25 0.16
Little Eagle Ck 4.596   500-yr 9480.00 858.17 872.70 867.99 872.77 0.000703 2.80 5348.83 981.12 0.15

Little Eagle Ck 4.724   100-yr 6140.00 859.56 871.60 869.26 872.03 0.005302 6.28 1696.29 634.89 0.38
Little Eagle Ck 4.724   10-yr 2800.00 859.56 869.45 865.87 869.79 0.004932 5.00 758.31 307.78 0.35
Little Eagle Ck 4.724   25-yr 3950.00 859.56 870.28 867.27 870.67 0.005303 5.62 1039.61 384.26 0.37
Little Eagle Ck 4.724   50-yr 5000.00 859.56 870.94 868.52 871.36 0.005429 6.02 1326.46 482.10 0.38
Little Eagle Ck 4.724   500-yr 9480.00 859.56 873.37 870.96 873.68 0.003733 5.97 2985.62 783.13 0.33

Little Eagle Ck 4.892   100-yr 6140.00 862.28 873.28 870.21 873.33 0.000730 2.36 3651.29 796.96 0.14
Little Eagle Ck 4.892   10-yr 2800.00 862.28 871.17 867.47 871.21 0.000819 2.09 2067.40 709.39 0.14
Little Eagle Ck 4.892   25-yr 3950.00 862.28 872.01 868.49 872.05 0.000771 2.18 2674.41 773.90 0.14
Little Eagle Ck 4.892   50-yr 5000.00 862.28 872.65 869.34 872.70 0.000747 2.27 3166.94 787.47 0.14
Little Eagle Ck 4.892   500-yr 9480.00 862.28 874.74 870.45 874.80 0.000741 2.63 4863.99 830.89 0.15

Little Eagle Ck 4.898    156th Street    Bridge

Little Eagle Ck 4.910   100-yr 6140.00 862.28 873.51 870.43 873.57 0.000889 2.75 3540.22 854.87 0.16
Little Eagle Ck 4.910   10-yr 2800.00 862.28 871.51 867.71 871.57 0.000999 2.48 1929.46 758.95 0.16
Little Eagle Ck 4.910   25-yr 3950.00 862.28 872.27 868.54 872.33 0.000991 2.64 2523.83 802.70 0.16
Little Eagle Ck 4.910   50-yr 5000.00 862.28 872.89 869.16 872.95 0.000945 2.71 3026.02 838.86 0.16
Little Eagle Ck 4.910   500-yr 9480.00 862.28 874.96 871.09 875.03 0.000874 3.01 4826.44 908.86 0.16



HEC-RAS  Plan: 146th expansion   River: Little Eagle Ck   Reach: Little Eagle Ck (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
Little Eagle Ck 4.961   100-yr 6140.00 862.07 873.93 870.79 873.99 0.000948 2.41 3357.54 742.87 0.16
Little Eagle Ck 4.961   10-yr 2800.00 862.07 871.93 867.55 871.98 0.000978 2.18 1928.28 684.04 0.15
Little Eagle Ck 4.961   25-yr 3950.00 862.07 872.71 870.03 872.76 0.000971 2.27 2467.98 708.26 0.15
Little Eagle Ck 4.961   50-yr 5000.00 862.07 873.32 870.56 873.38 0.000961 2.35 2909.06 726.16 0.16
Little Eagle Ck 4.961   500-yr 9480.00 862.07 875.39 871.36 875.47 0.000955 2.55 4474.96 780.94 0.16

Little Eagle Ck 5.026   100-yr 6140.00 861.97 874.23 871.16 874.27 0.000672 2.23 3940.62 868.40 0.13
Little Eagle Ck 5.026   10-yr 2800.00 861.97 872.24 869.86 872.28 0.000773 2.13 2252.64 843.12 0.14
Little Eagle Ck 5.026   25-yr 3950.00 861.97 873.01 870.74 873.05 0.000723 2.17 2903.16 853.54 0.13
Little Eagle Ck 5.026   50-yr 5000.00 861.97 873.62 870.96 873.66 0.000694 2.20 3423.15 859.57 0.13
Little Eagle Ck 5.026   500-yr 9480.00 861.97 875.69 871.64 875.74 0.000669 2.41 5242.71 908.26 0.13

Little Eagle Ck 5.096   100-yr 6140.00 861.29 874.42 871.66 874.51 0.001294 3.34 3018.34 800.59 0.19
Little Eagle Ck 5.096   10-yr 2800.00 861.29 872.48 867.37 872.57 0.001265 2.84 1691.57 736.41 0.18
Little Eagle Ck 5.096   25-yr 3950.00 861.29 873.23 868.49 873.31 0.001296 3.06 2200.58 767.11 0.19
Little Eagle Ck 5.096   50-yr 5000.00 861.29 873.82 869.52 873.91 0.001302 3.21 2609.53 785.54 0.19
Little Eagle Ck 5.096   500-yr 9480.00 861.29 875.87 872.44 875.97 0.001215 3.55 4383.81 819.52 0.19

Little Eagle Ck 5.135   100-yr 6020.00 861.85 874.67 870.93 874.77 0.001650 3.69 2696.85 756.61 0.21
Little Eagle Ck 5.135   10-yr 2750.00 861.85 872.73 869.12 872.80 0.001361 2.88 1663.52 710.13 0.18
Little Eagle Ck 5.135   25-yr 3870.00 861.85 873.48 869.79 873.56 0.001502 3.22 2060.22 733.75 0.20
Little Eagle Ck 5.135   50-yr 4890.00 861.85 874.08 870.39 874.17 0.001585 3.47 2378.37 745.24 0.20
Little Eagle Ck 5.135   500-yr 9280.00 861.85 876.11 872.11 876.20 0.001322 3.63 4345.61 781.30 0.19

Little Eagle Ck 5.203   100-yr 6020.00 862.31 875.30 872.06 875.45 0.002236 4.12 2326.36 1160.47 0.25
Little Eagle Ck 5.203   10-yr 2750.00 862.31 873.25 870.55 873.35 0.001824 3.10 1440.24 970.42 0.21
Little Eagle Ck 5.203   25-yr 3870.00 862.31 874.05 871.33 874.17 0.001998 3.50 1783.14 1114.62 0.23
Little Eagle Ck 5.203   50-yr 4890.00 862.31 874.68 871.70 874.81 0.002121 3.81 2055.08 1135.96 0.24
Little Eagle Ck 5.203   500-yr 9280.00 862.31 876.53 872.94 876.58 0.000903 2.86 6033.66 1209.58 0.16

Little Eagle Ck 5.208    Private Road 1  Bridge

Little Eagle Ck 5.214   100-yr 6020.00 862.31 875.55 871.90 875.67 0.002095 4.15 2413.55 1182.91 0.23
Little Eagle Ck 5.214   10-yr 2750.00 862.31 873.50 870.53 873.57 0.001519 3.03 1599.37 1056.37 0.19
Little Eagle Ck 5.214   25-yr 3870.00 862.31 874.30 870.92 874.39 0.001762 3.48 1913.37 1124.40 0.21
Little Eagle Ck 5.214   50-yr 4890.00 862.31 874.93 871.55 875.03 0.001934 3.82 2163.66 1156.86 0.22
Little Eagle Ck 5.214   500-yr 9280.00 862.31 876.61 872.67 876.65 0.000785 2.72 6451.38 1208.87 0.14

Little Eagle Ck 5.239   100-yr 6020.00 863.51 875.81 872.22 876.01 0.002115 4.46 2150.14 1112.62 0.25
Little Eagle Ck 5.239   10-yr 2750.00 863.51 873.69 869.01 873.80 0.001454 3.16 1368.50 976.35 0.20
Little Eagle Ck 5.239   25-yr 3870.00 863.51 874.51 870.68 874.66 0.001736 3.69 1664.58 1020.55 0.22
Little Eagle Ck 5.239   50-yr 4890.00 863.51 875.17 871.74 875.34 0.001935 4.09 1905.17 1056.17 0.24
Little Eagle Ck 5.239   500-yr 9280.00 863.51 876.72 873.26 876.79 0.001046 3.33 5548.01 1172.18 0.18

Little Eagle Ck 5.321   100-yr 6020.00 864.13 876.58 872.85 876.63 0.001082 2.69 3413.01 1069.51 0.17
Little Eagle Ck 5.321   10-yr 2750.00 864.13 874.32 871.88 874.36 0.001211 2.28 1987.90 804.38 0.17
Little Eagle Ck 5.321   25-yr 3870.00 864.13 875.20 872.31 875.25 0.001126 2.41 2539.99 957.47 0.17
Little Eagle Ck 5.321   50-yr 4890.00 864.13 875.89 872.44 875.94 0.001095 2.55 2977.24 1015.36 0.17
Little Eagle Ck 5.321   500-yr 9280.00 864.13 877.21 873.42 877.27 0.001280 3.07 5091.16 1111.15 0.18

Little Eagle Ck 5.415   100-yr 4740.00 864.43 877.09 873.67 877.15 0.001142 2.80 2688.45 972.42 0.17
Little Eagle Ck 5.415   10-yr 2180.00 864.43 874.87 872.51 874.92 0.001199 2.48 1534.63 563.23 0.17
Little Eagle Ck 5.415   25-yr 3070.00 864.43 875.73 873.15 875.78 0.001183 2.63 1967.74 761.73 0.17
Little Eagle Ck 5.415   50-yr 3870.00 864.43 876.41 873.43 876.47 0.001171 2.73 2325.11 895.34 0.17
Little Eagle Ck 5.415   500-yr 7280.00 864.43 877.85 874.25 877.92 0.001555 3.38 4082.88 1032.27 0.20

Little Eagle Ck 5.497   100-yr 4740.00 864.89 877.49 877.53 0.000733 2.21 3625.44 986.64 0.14
Little Eagle Ck 5.497   10-yr 2180.00 864.89 875.36 875.40 0.001039 2.14 1778.89 765.92 0.16
Little Eagle Ck 5.497   25-yr 3070.00 864.89 876.18 876.21 0.000892 2.17 2431.24 842.18 0.15
Little Eagle Ck 5.497   50-yr 3870.00 864.89 876.84 876.87 0.000795 2.18 3006.28 902.25 0.14
Little Eagle Ck 5.497   500-yr 7280.00 864.89 878.37 878.42 0.000953 2.71 4549.95 1097.68 0.16

Little Eagle Ck 5.561   100-yr 4740.00 865.38 877.78 875.09 877.85 0.001441 3.04 2621.73 908.95 0.19
Little Eagle Ck 5.561   10-yr 2180.00 865.38 875.74 870.86 875.83 0.001709 3.02 1162.50 511.44 0.20
Little Eagle Ck 5.561   25-yr 3070.00 865.38 876.52 872.11 876.61 0.001770 3.18 1604.02 672.95 0.20
Little Eagle Ck 5.561   50-yr 3870.00 865.38 877.15 873.07 877.24 0.001706 3.22 2073.01 830.19 0.20
Little Eagle Ck 5.561   500-yr 7280.00 865.38 878.72 875.81 878.81 0.001594 3.32 3537.60 1017.21 0.20

Little Eagle Ck 5.688   100-yr 4740.00 867.52 878.52 878.56 0.001109 2.56 3737.74 1062.48 0.17
Little Eagle Ck 5.688   10-yr 2180.00 867.52 876.72 876.76 0.001444 2.42 1942.72 906.60 0.18
Little Eagle Ck 5.688   25-yr 3070.00 867.52 877.43 877.47 0.001266 2.46 2619.51 973.67 0.17
Little Eagle Ck 5.688   50-yr 3870.00 867.52 878.00 878.04 0.001174 2.51 3189.58 1041.55 0.17
Little Eagle Ck 5.688   500-yr 7280.00 867.52 879.52 879.57 0.001210 2.92 4818.37 1085.04 0.18

Little Eagle Ck 5.787   100-yr 4740.00 868.33 879.05 876.80 879.09 0.001001 2.25 3435.82 1125.19 0.16
Little Eagle Ck 5.787   10-yr 2180.00 868.33 877.42 874.17 877.47 0.001346 2.26 1711.48 981.49 0.18
Little Eagle Ck 5.787   25-yr 3070.00 868.33 878.05 875.41 878.10 0.001191 2.26 2348.51 1039.50 0.17
Little Eagle Ck 5.787   50-yr 3870.00 868.33 878.57 876.49 878.61 0.001076 2.25 2898.73 1099.68 0.16
Little Eagle Ck 5.787   500-yr 7280.00 868.33 880.08 877.22 880.12 0.001004 2.39 4623.10 1182.68 0.16

Little Eagle Ck 5.945   100-yr 4740.00 870.78 880.27 878.51 880.37 0.002907 3.70 2116.80 665.73 0.26
Little Eagle Ck 5.945   10-yr 2180.00 870.78 878.93 878.03 879.01 0.002902 3.14 1250.09 629.11 0.25
Little Eagle Ck 5.945   25-yr 3070.00 870.78 879.44 878.44 879.52 0.002945 3.38 1573.62 642.04 0.26
Little Eagle Ck 5.945   50-yr 3870.00 870.78 879.86 878.44 879.95 0.002932 3.55 1844.21 655.26 0.26
Little Eagle Ck 5.945   500-yr 7280.00 870.78 881.30 878.97 881.42 0.003034 4.20 2818.39 725.56 0.28

Little Eagle Ck 6.062   100-yr 4630.00 871.61 881.77 880.15 881.91 0.003486 4.24 1732.23 830.82 0.29
Little Eagle Ck 6.062   10-yr 2130.00 871.61 880.45 879.11 880.56 0.003197 3.50 999.56 717.54 0.27
Little Eagle Ck 6.062   25-yr 3000.00 871.61 880.97 879.50 881.10 0.003369 3.82 1278.28 770.59 0.28



HEC-RAS  Plan: 146th expansion   River: Little Eagle Ck   Reach: Little Eagle Ck (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
Little Eagle Ck 6.062   50-yr 3780.00 871.61 881.37 879.75 881.51 0.003450 4.04 1504.12 804.57 0.29
Little Eagle Ck 6.062   500-yr 7120.00 871.61 882.65 880.73 882.76 0.002635 4.01 3057.48 942.39 0.26

Little Eagle Ck 6.199   100-yr 4630.00 874.78 883.59 880.75 883.68 0.001801 3.14 2069.01 550.86 0.21
Little Eagle Ck 6.199   10-yr 2130.00 874.78 882.01 880.00 882.06 0.001431 2.34 1250.03 464.48 0.18
Little Eagle Ck 6.199   25-yr 3000.00 874.78 882.67 880.31 882.73 0.001597 2.68 1582.63 499.18 0.20
Little Eagle Ck 6.199   50-yr 3780.00 874.78 883.15 880.51 883.23 0.001707 2.92 1830.71 530.94 0.21
Little Eagle Ck 6.199   500-yr 7120.00 874.78 884.45 881.33 884.58 0.002397 3.92 2571.25 627.44 0.25

Little Eagle Ck 6.314   100-yr 4630.00 875.46 884.56 882.17 884.62 0.001627 2.85 2601.85 782.30 0.20
Little Eagle Ck 6.314   10-yr 2130.00 875.46 883.10 881.21 883.19 0.003023 3.25 931.04 609.23 0.26
Little Eagle Ck 6.314   25-yr 3000.00 875.46 883.59 881.60 883.64 0.001725 2.62 1884.35 717.51 0.20
Little Eagle Ck 6.314   50-yr 3780.00 875.46 884.08 881.89 884.14 0.001613 2.69 2242.54 733.35 0.20
Little Eagle Ck 6.314   500-yr 7120.00 875.46 885.60 882.98 885.67 0.001691 3.21 3445.83 838.68 0.21

Little Eagle Ck 6.442   100-yr 4630.00 875.10 885.16 883.34 885.18 0.000612 2.02 4372.28 1354.87 0.13
Little Eagle Ck 6.442   10-yr 2130.00 875.10 883.81 881.61 884.11 0.004539 4.84 543.97 1135.97 0.34
Little Eagle Ck 6.442   25-yr 3000.00 875.10 884.21 882.34 884.23 0.000623 1.87 3141.83 1207.68 0.13
Little Eagle Ck 6.442   50-yr 3780.00 875.10 884.69 882.85 884.71 0.000633 1.97 3750.39 1305.20 0.13
Little Eagle Ck 6.442   500-yr 7120.00 875.10 886.21 884.01 886.24 0.000603 2.18 5841.31 1415.41 0.13

Little Eagle Ck 6.455    166th Street    Bridge

Little Eagle Ck 6.472   100-yr 4630.00 875.10 885.72 883.73 885.75 0.000840 2.35 3713.08 1263.96 0.15
Little Eagle Ck 6.472   10-yr 2130.00 875.10 884.85 881.88 885.00 0.002333 3.62 789.47 1119.59 0.24
Little Eagle Ck 6.472   25-yr 3000.00 875.10 885.30 882.86 885.32 0.000540 1.81 3196.05 1231.47 0.12
Little Eagle Ck 6.472   50-yr 3780.00 875.10 885.50 883.32 885.52 0.000707 2.11 3434.86 1249.67 0.14
Little Eagle Ck 6.472   500-yr 7120.00 875.10 886.42 884.71 886.46 0.001064 2.80 4631.96 1342.85 0.17

Little Eagle Ck 6.570   100-yr 4630.00 876.00 886.34 886.44 0.002101 3.50 2267.00 544.21 0.23
Little Eagle Ck 6.570   10-yr 2130.00 876.00 885.63 885.66 0.000762 1.96 1883.45 530.96 0.14
Little Eagle Ck 6.570   25-yr 3000.00 876.00 885.71 885.77 0.001412 2.69 1927.77 531.98 0.19
Little Eagle Ck 6.570   50-yr 3780.00 876.00 886.02 886.10 0.001768 3.11 2093.59 538.93 0.21
Little Eagle Ck 6.570   500-yr 7120.00 876.00 887.22 887.36 0.002808 4.37 2750.89 558.83 0.27

Little Eagle Ck 6.654   100-yr 4630.00 877.34 887.23 887.32 0.001892 3.26 2233.20 532.93 0.22
Little Eagle Ck 6.654   10-yr 2130.00 877.34 886.02 886.05 0.001061 2.15 1606.07 497.41 0.16
Little Eagle Ck 6.654   25-yr 3000.00 877.34 886.36 886.42 0.001550 2.70 1779.73 506.30 0.19
Little Eagle Ck 6.654   50-yr 3780.00 877.34 886.80 886.87 0.001745 3.00 2005.70 523.72 0.21
Little Eagle Ck 6.654   500-yr 7120.00 877.34 888.34 888.46 0.002215 3.90 2841.51 569.76 0.24

Little Eagle Ck 6.711   100-yr 4630.00 878.54 887.81 887.88 0.001745 3.03 2383.40 555.75 0.21
Little Eagle Ck 6.711   10-yr 2130.00 878.54 886.38 886.41 0.001253 2.18 1608.44 529.81 0.17
Little Eagle Ck 6.711   25-yr 3000.00 878.54 886.85 886.91 0.001573 2.59 1864.14 536.53 0.19
Little Eagle Ck 6.711   50-yr 3780.00 878.54 887.34 887.40 0.001659 2.82 2125.63 543.46 0.20
Little Eagle Ck 6.711   500-yr 7120.00 878.54 889.00 889.10 0.001908 3.55 3060.75 581.40 0.22

Little Eagle Ck 6.807   100-yr 3640.00 878.49 888.52 885.61 888.57 0.001040 2.57 2293.53 590.59 0.17
Little Eagle Ck 6.807   10-yr 1690.00 878.49 886.91 884.38 886.95 0.000872 2.00 1411.34 514.35 0.15
Little Eagle Ck 6.807   25-yr 2370.00 878.49 887.50 885.14 887.54 0.000973 2.26 1719.52 533.54 0.16
Little Eagle Ck 6.807   50-yr 2980.00 878.49 888.02 885.50 888.07 0.001017 2.43 2005.86 567.71 0.16
Little Eagle Ck 6.807   500-yr 5570.00 878.49 889.78 886.07 889.84 0.001087 2.92 3081.68 664.96 0.17

Little Eagle Ck 6.812    Private Road 2  Bridge

Little Eagle Ck 6.822   100-yr 3640.00 878.49 888.81 885.78 888.85 0.000905 2.58 2490.69 618.75 0.16
Little Eagle Ck 6.822   10-yr 1690.00 878.49 887.27 883.99 887.29 0.000568 1.78 1632.42 493.54 0.12
Little Eagle Ck 6.822   25-yr 2370.00 878.49 887.83 884.69 887.87 0.000730 2.13 1921.50 530.03 0.14
Little Eagle Ck 6.822   50-yr 2980.00 878.49 888.33 885.24 888.37 0.000856 2.41 2199.53 596.02 0.15
Little Eagle Ck 6.822   500-yr 5570.00 878.49 890.02 886.00 890.08 0.001004 2.98 3300.09 700.24 0.17

Little Eagle Ck 6.869   100-yr 3640.00 877.68 889.05 889.12 0.001119 2.79 2067.53 478.24 0.17
Little Eagle Ck 6.869   10-yr 1690.00 877.68 887.43 887.46 0.000757 1.98 1356.69 415.54 0.14
Little Eagle Ck 6.869   25-yr 2370.00 877.68 888.04 888.08 0.000912 2.31 1612.87 425.90 0.15
Little Eagle Ck 6.869   50-yr 2980.00 877.68 888.56 888.61 0.000992 2.52 1836.78 435.16 0.16
Little Eagle Ck 6.869   500-yr 5570.00 877.68 890.30 890.40 0.001365 3.40 2741.76 596.11 0.20

Little Eagle Ck 6.963   100-yr 3640.00 878.01 889.56 886.39 889.63 0.001280 3.10 2138.01 604.76 0.19
Little Eagle Ck 6.963   10-yr 1690.00 878.01 887.84 884.21 887.92 0.001363 2.76 1137.86 555.80 0.19
Little Eagle Ck 6.963   25-yr 2370.00 878.01 888.50 885.48 888.57 0.001365 2.93 1509.83 577.92 0.19
Little Eagle Ck 6.963   50-yr 2980.00 878.01 889.03 886.16 889.11 0.001319 3.02 1823.40 591.05 0.19
Little Eagle Ck 6.963   500-yr 5570.00 878.01 890.86 887.58 890.94 0.001215 3.32 2943.67 633.26 0.19

Little Eagle Ck 7.061   100-yr 3640.00 875.96 890.29 890.50 0.002026 4.31 1488.62 521.57 0.24
Little Eagle Ck 7.061   10-yr 1690.00 875.96 888.50 888.64 0.001356 3.10 725.79 339.29 0.19
Little Eagle Ck 7.061   25-yr 2370.00 875.96 889.21 889.39 0.001705 3.67 998.12 412.74 0.22
Little Eagle Ck 7.061   50-yr 2980.00 875.96 889.76 889.95 0.001873 4.00 1229.91 442.61 0.23
Little Eagle Ck 7.061   500-yr 5570.00 875.96 891.57 891.79 0.002082 4.73 2183.99 570.31 0.25

Little Eagle Ck 7.064    Private Road 3  Bridge

Little Eagle Ck 7.069   100-yr 3640.00 875.96 890.61 885.63 890.75 0.001679 3.73 1613.92 472.74 0.21
Little Eagle Ck 7.069   10-yr 1690.00 875.96 888.94 882.80 889.04 0.001192 2.76 883.93 361.31 0.17
Little Eagle Ck 7.069   25-yr 2370.00 875.96 889.59 884.10 889.71 0.001489 3.26 1149.29 436.52 0.20
Little Eagle Ck 7.069   50-yr 2980.00 875.96 890.08 884.93 890.22 0.001631 3.54 1370.55 457.12 0.21
Little Eagle Ck 7.069   500-yr 5570.00 875.96 891.84 888.06 892.02 0.001895 4.30 2259.41 593.95 0.23

Little Eagle Ck 7.133   100-yr 3640.00 878.35 891.07 891.13 0.001011 2.87 2299.59 516.19 0.16
Little Eagle Ck 7.133   10-yr 1690.00 878.35 889.30 889.34 0.000792 2.22 1432.30 467.87 0.14



HEC-RAS  Plan: 146th expansion   River: Little Eagle Ck   Reach: Little Eagle Ck (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
Little Eagle Ck 7.133   25-yr 2370.00 878.35 890.01 890.06 0.000878 2.47 1770.83 484.82 0.15
Little Eagle Ck 7.133   50-yr 2980.00 878.35 890.54 890.59 0.000951 2.68 2029.06 497.19 0.16
Little Eagle Ck 7.133   500-yr 5570.00 878.35 892.35 892.43 0.001154 3.34 2985.90 558.12 0.18

Little Eagle Ck 7.229   100-yr 3640.00 880.39 891.55 888.61 891.61 0.001282 2.98 2328.38 879.29 0.18
Little Eagle Ck 7.229   10-yr 1690.00 880.39 889.75 887.23 889.82 0.001495 2.72 1225.13 568.04 0.19
Little Eagle Ck 7.229   25-yr 2370.00 880.39 890.47 887.85 890.53 0.001392 2.82 1651.16 632.65 0.19
Little Eagle Ck 7.229   50-yr 2980.00 880.39 891.01 888.20 891.07 0.001343 2.91 1984.62 755.02 0.19
Little Eagle Ck 7.229   500-yr 5570.00 880.39 892.85 889.11 892.90 0.001124 3.08 3718.72 1061.94 0.18

Little Eagle Ck 7.327   100-yr 3640.00 881.15 892.21 889.21 892.28 0.001288 3.06 2506.37 860.88 0.19
Little Eagle Ck 7.327   10-yr 1690.00 881.15 890.47 886.73 890.53 0.001287 2.62 1087.02 577.50 0.18
Little Eagle Ck 7.327   25-yr 2370.00 881.15 891.19 888.44 891.26 0.001408 2.94 1682.43 769.01 0.19
Little Eagle Ck 7.327   50-yr 2980.00 881.15 891.70 888.85 891.77 0.001334 2.99 2082.31 800.26 0.19
Little Eagle Ck 7.327   500-yr 5570.00 881.15 893.44 889.92 893.50 0.001153 3.17 3603.49 942.49 0.18

Little Eagle Ck 7.448   100-yr 3640.00 882.40 892.80 889.51 892.83 0.000643 2.22 2875.01 764.86 0.13
Little Eagle Ck 7.448   10-yr 1690.00 882.40 891.05 887.50 891.08 0.000630 1.89 1534.81 636.71 0.13
Little Eagle Ck 7.448   25-yr 2370.00 882.40 891.81 888.79 891.84 0.000647 2.05 1923.11 679.95 0.13
Little Eagle Ck 7.448   50-yr 2980.00 882.40 892.29 889.26 892.32 0.000631 2.11 2504.07 711.47 0.13
Little Eagle Ck 7.448   500-yr 5570.00 882.40 894.02 890.03 894.06 0.000731 2.59 3894.66 983.78 0.15

Little Eagle Ck 7.473   100-yr 3640.00 882.41 892.89 889.77 892.91 0.000588 1.69 3205.68 1044.26 0.12
Little Eagle Ck 7.473   10-yr 1690.00 882.41 891.15 887.00 891.19 0.000960 1.90 1272.04 773.13 0.15
Little Eagle Ck 7.473   25-yr 2370.00 882.41 891.90 887.73 891.95 0.000919 2.05 1619.55 816.29 0.15
Little Eagle Ck 7.473   50-yr 2980.00 882.41 892.38 889.17 892.41 0.000727 1.92 2349.13 923.04 0.14
Little Eagle Ck 7.473   500-yr 5570.00 882.41 894.12 890.38 894.15 0.000524 1.81 4543.11 1136.87 0.12

Little Eagle Ck 7.481    Private Road 4  Bridge

Little Eagle Ck 7.485   100-yr 3640.00 882.41 892.95 890.00 892.97 0.000586 1.76 3315.00 1051.94 0.12
Little Eagle Ck 7.485   10-yr 1690.00 882.41 891.24 889.05 891.28 0.001071 2.02 1227.30 782.16 0.16
Little Eagle Ck 7.485   25-yr 2370.00 882.41 891.99 889.41 892.04 0.001073 2.14 1548.21 851.45 0.16
Little Eagle Ck 7.485   50-yr 2980.00 882.41 892.45 889.64 892.47 0.000737 1.87 2425.24 977.01 0.13
Little Eagle Ck 7.485   500-yr 5570.00 882.41 894.18 890.44 894.20 0.000524 1.86 4607.01 1162.23 0.12

Little Eagle Ck 7.523   100-yr 3640.00 882.92 893.04 890.01 893.06 0.000510 1.67 3390.49 1096.10 0.11
Little Eagle Ck 7.523   10-yr 1690.00 882.92 891.41 888.52 891.44 0.000751 1.68 1477.70 778.28 0.13
Little Eagle Ck 7.523   25-yr 2370.00 882.92 892.15 889.55 892.18 0.000711 1.79 1882.04 966.16 0.13
Little Eagle Ck 7.523   50-yr 2980.00 882.92 892.56 889.82 892.58 0.000526 1.61 2925.97 1023.60 0.11
Little Eagle Ck 7.523   500-yr 5570.00 882.92 894.26 890.47 894.28 0.000472 1.79 4616.39 1188.84 0.11

Little Eagle Ck 7.641   100-yr 3170.00 884.35 893.30 890.81 893.31 0.000429 1.40 3019.43 1036.15 0.10
Little Eagle Ck 7.641   10-yr 1480.00 884.35 892.15 888.53 892.40 0.004757 4.02 370.79 881.02 0.33
Little Eagle Ck 7.641   25-yr 2070.00 884.35 892.84 889.41 893.21 0.005807 4.87 432.95 989.95 0.37
Little Eagle Ck 7.641   50-yr 2600.00 884.35 893.01 890.10 893.03 0.000377 1.27 2778.48 1011.02 0.09
Little Eagle Ck 7.641   500-yr 4850.00 884.35 894.49 892.48 894.51 0.000391 1.51 4047.84 1088.47 0.10

Little Eagle Ck 7.652    Private Road 5  Bridge

Little Eagle Ck 7.664   100-yr 3170.00 884.35 894.87 891.57 894.88 0.000308 1.50 3612.08 948.93 0.09
Little Eagle Ck 7.664   10-yr 1480.00 884.35 892.61 889.96 892.76 0.002497 3.47 588.75 762.97 0.25
Little Eagle Ck 7.664   25-yr 2070.00 884.35 893.82 890.64 893.96 0.001997 3.50 862.17 885.42 0.23
Little Eagle Ck 7.664   50-yr 2600.00 884.35 894.45 891.13 894.46 0.000289 1.41 3241.72 927.31 0.09
Little Eagle Ck 7.664   500-yr 4850.00 884.35 895.72 892.68 895.74 0.000398 1.82 4363.92 1015.71 0.11

Little Eagle Ck 7.724   100-yr 3170.00 885.93 895.00 891.63 895.05 0.000806 2.18 1852.07 679.85 0.14
Little Eagle Ck 7.724   10-yr 1480.00 885.93 893.17 891.03 893.20 0.000780 1.75 1161.13 569.08 0.14
Little Eagle Ck 7.724   25-yr 2070.00 885.93 894.27 891.31 894.30 0.000580 1.72 1573.18 624.85 0.12
Little Eagle Ck 7.724   50-yr 2600.00 885.93 894.57 891.47 894.61 0.000729 1.99 1689.04 650.05 0.14
Little Eagle Ck 7.724   500-yr 4850.00 885.93 895.89 892.07 895.97 0.001097 2.75 2192.06 753.96 0.17

Little Eagle Ck 7.828   100-yr 3170.00 886.85 895.66 892.24 895.88 0.002620 4.03 893.43 1329.86 0.26
Little Eagle Ck 7.828   10-yr 1480.00 886.85 893.78 890.05 893.89 0.001940 2.84 594.91 738.36 0.22
Little Eagle Ck 7.828   25-yr 2070.00 886.85 894.75 890.76 894.89 0.001917 3.16 749.35 1159.83 0.22
Little Eagle Ck 7.828   50-yr 2600.00 886.85 895.17 891.62 895.35 0.002333 3.63 815.99 1248.08 0.25
Little Eagle Ck 7.828   500-yr 4850.00 886.85 896.76 893.29 897.10 0.003502 5.12 1067.83 1542.65 0.31

Little Eagle Ck 7.847    SR 32           Bridge

Little Eagle Ck 7.863   100-yr 3170.00 886.85 896.56 892.84 896.70 0.001645 3.37 1185.07 1148.75 0.21
Little Eagle Ck 7.863   10-yr 1480.00 886.85 894.35 890.80 894.43 0.001504 2.58 730.50 639.50 0.19
Little Eagle Ck 7.863   25-yr 2070.00 886.85 895.38 892.00 895.47 0.001413 2.80 938.29 686.03 0.19
Little Eagle Ck 7.863   50-yr 2600.00 886.85 895.95 892.50 896.06 0.001565 3.11 1056.12 802.76 0.20
Little Eagle Ck 7.863   500-yr 4850.00 886.85 897.67 893.63 897.88 0.002197 4.25 1418.45 1501.36 0.25

Little Eagle Ck 7.919   100-yr 3170.00 888.24 897.10 897.16 0.001284 2.78 1849.71 440.31 0.18
Little Eagle Ck 7.919   10-yr 1480.00 888.24 894.87 894.92 0.001634 2.44 957.76 342.12 0.19
Little Eagle Ck 7.919   25-yr 2070.00 888.24 895.84 895.89 0.001291 2.45 1313.72 402.15 0.18
Little Eagle Ck 7.919   50-yr 2600.00 888.24 896.46 896.53 0.001379 2.71 1574.56 428.20 0.19
Little Eagle Ck 7.919   500-yr 4850.00 888.24 898.36 898.44 0.001372 3.21 2421.12 465.47 0.20

Little Eagle Ck 8.006   100-yr 3170.00 888.55 897.65 897.71 0.001107 2.50 1938.81 468.40 0.17
Little Eagle Ck 8.006   10-yr 1480.00 888.55 895.55 895.59 0.001335 2.15 1049.95 384.50 0.17
Little Eagle Ck 8.006   25-yr 2070.00 888.55 896.41 896.46 0.001166 2.25 1390.75 412.73 0.17
Little Eagle Ck 8.006   50-yr 2600.00 888.55 897.05 897.10 0.001142 2.39 1663.88 444.99 0.17
Little Eagle Ck 8.006   500-yr 4850.00 888.55 898.95 899.02 0.001173 2.89 2583.50 524.38 0.18

Little Eagle Ck 8.108   100-yr 3170.00 889.20 898.36 895.14 898.46 0.001673 3.19 1546.97 322.54 0.21



HEC-RAS  Plan: 146th expansion   River: Little Eagle Ck   Reach: Little Eagle Ck (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
Little Eagle Ck 8.108   10-yr 1480.00 889.20 896.35 893.66 896.41 0.001667 2.56 919.26 302.70 0.20
Little Eagle Ck 8.108   25-yr 2070.00 889.20 897.15 894.29 897.22 0.001651 2.80 1162.36 309.14 0.20
Little Eagle Ck 8.108   50-yr 2600.00 889.20 897.77 894.81 897.86 0.001648 2.99 1358.66 315.66 0.21
Little Eagle Ck 8.108   500-yr 4850.00 889.20 899.73 895.78 899.86 0.001937 3.85 2025.16 458.23 0.23

Little Eagle Ck 8.235   100-yr 2740.00 890.19 899.34 895.70 899.42 0.001237 2.83 1787.47 1002.94 0.18
Little Eagle Ck 8.235   10-yr 1290.00 890.19 897.53 893.79 897.66 0.002035 3.02 568.30 652.93 0.22
Little Eagle Ck 8.235   25-yr 1800.00 890.19 898.26 894.55 898.37 0.001791 3.07 1013.25 903.22 0.21
Little Eagle Ck 8.235   50-yr 2250.00 890.19 898.81 895.16 898.90 0.001484 2.95 1396.27 948.93 0.20
Little Eagle Ck 8.235   500-yr 4180.00 890.19 900.44 898.03 900.46 0.000462 1.89 3934.24 1102.88 0.11

Little Eagle Ck 8.242    Eagletown Road  Bridge

Little Eagle Ck 8.249   100-yr 2740.00 890.24 899.73 896.36 899.75 0.000415 1.56 2589.98 726.70 0.10
Little Eagle Ck 8.249   10-yr 1290.00 890.24 898.11 894.78 898.13 0.000488 1.42 1472.09 666.20 0.11
Little Eagle Ck 8.249   25-yr 1800.00 890.24 898.79 895.40 898.81 0.000428 1.44 1931.61 687.34 0.10
Little Eagle Ck 8.249   50-yr 2250.00 890.24 899.25 895.89 899.27 0.000421 1.49 2249.84 697.17 0.10
Little Eagle Ck 8.249   500-yr 4180.00 890.24 900.70 897.26 900.73 0.000456 1.78 3410.95 988.58 0.11

Little Eagle Ck 8.348   100-yr 2740.00 890.11 900.04 897.25 900.09 0.000947 2.33 1743.20 446.61 0.15
Little Eagle Ck 8.348   10-yr 1290.00 890.11 898.44 894.95 898.47 0.000820 1.83 1074.65 403.84 0.14
Little Eagle Ck 8.348   25-yr 1800.00 890.11 899.09 895.61 899.13 0.000844 2.00 1342.27 411.16 0.14
Little Eagle Ck 8.348   50-yr 2250.00 890.11 899.55 896.88 899.60 0.000890 2.15 1533.63 417.75 0.15
Little Eagle Ck 8.348   500-yr 4180.00 890.11 901.05 897.64 901.12 0.001112 2.76 2205.33 469.35 0.17

Little Eagle Ck 8.401   100-yr 2740.00 890.75 900.21 900.27 0.001363 2.65 1561.20 480.23 0.18
Little Eagle Ck 8.401   10-yr 1290.00 890.75 898.61 898.66 0.001391 2.21 889.94 386.57 0.18
Little Eagle Ck 8.401   25-yr 1800.00 890.75 899.26 899.30 0.001309 2.33 1142.22 402.13 0.18
Little Eagle Ck 8.401   50-yr 2250.00 890.75 899.72 899.77 0.001346 2.49 1335.15 434.11 0.18
Little Eagle Ck 8.401   500-yr 4180.00 890.75 901.23 901.31 0.001459 3.02 2084.86 544.89 0.19

Little Eagle Ck 8.403    Private Road 6  Bridge

Little Eagle Ck 8.405   100-yr 2740.00 890.75 900.26 897.76 900.32 0.001454 2.88 1529.77 475.60 0.19
Little Eagle Ck 8.405   10-yr 1290.00 890.75 898.67 896.62 898.72 0.001480 2.45 863.02 385.85 0.18
Little Eagle Ck 8.405   25-yr 1800.00 890.75 899.31 897.32 899.36 0.001426 2.59 1112.96 408.50 0.18
Little Eagle Ck 8.405   50-yr 2250.00 890.75 899.77 897.55 899.83 0.001442 2.73 1305.02 437.35 0.19
Little Eagle Ck 8.405   500-yr 4180.00 890.75 901.28 898.26 901.36 0.001534 3.24 2058.45 558.29 0.20

Little Eagle Ck 8.420   100-yr 2740.00 890.88 900.37 897.93 900.45 0.001648 3.01 1461.16 456.45 0.20
Little Eagle Ck 8.420   10-yr 1290.00 890.88 898.78 895.95 898.85 0.001676 2.55 816.79 365.32 0.20
Little Eagle Ck 8.420   25-yr 1800.00 890.88 899.42 897.21 899.48 0.001682 2.75 1061.70 401.46 0.20
Little Eagle Ck 8.420   50-yr 2250.00 890.88 899.88 897.68 899.95 0.001662 2.88 1249.88 412.51 0.20
Little Eagle Ck 8.420   500-yr 4180.00 890.88 901.40 898.49 901.50 0.001769 3.42 1962.72 511.27 0.21

Little Eagle Ck 8.475   100-yr 2740.00 891.37 900.66 900.72 0.001241 2.64 1674.44 483.92 0.18
Little Eagle Ck 8.475   10-yr 1290.00 891.37 899.09 899.12 0.001026 2.01 996.92 359.43 0.16
Little Eagle Ck 8.475   25-yr 1800.00 891.37 899.72 899.76 0.001155 2.30 1242.22 431.95 0.17
Little Eagle Ck 8.475   50-yr 2250.00 891.37 900.18 900.23 0.001239 2.51 1446.26 458.16 0.18
Little Eagle Ck 8.475   500-yr 4180.00 891.37 901.71 901.79 0.001406 3.09 2221.04 565.34 0.19

Little Eagle Ck 8.480    Private Road 7  Bridge

Little Eagle Ck 8.483   100-yr 2740.00 891.37 900.77 898.15 900.83 0.001843 2.82 1525.61 470.38 0.21
Little Eagle Ck 8.483   10-yr 1290.00 891.37 899.22 897.37 899.26 0.001811 2.26 877.03 374.79 0.19
Little Eagle Ck 8.483   25-yr 1800.00 891.37 899.84 897.63 899.89 0.001770 2.45 1121.52 399.89 0.20
Little Eagle Ck 8.483   50-yr 2250.00 891.37 900.29 897.87 900.35 0.001871 2.68 1308.37 439.93 0.21
Little Eagle Ck 8.483   500-yr 4180.00 891.37 901.81 898.53 901.89 0.001955 3.24 2049.22 532.96 0.22

Little Eagle Ck 8.517   100-yr 2740.00 892.29 901.00 901.09 0.002120 3.01 1308.95 425.64 0.23
Little Eagle Ck 8.517   10-yr 1290.00 892.29 899.47 899.54 0.002100 2.41 732.87 324.02 0.21
Little Eagle Ck 8.517   25-yr 1800.00 892.29 900.08 900.16 0.002144 2.67 942.94 366.42 0.22
Little Eagle Ck 8.517   50-yr 2250.00 892.29 900.53 900.62 0.002167 2.86 1116.71 396.88 0.23
Little Eagle Ck 8.517   500-yr 4180.00 892.29 902.04 902.15 0.002180 3.42 1780.19 483.86 0.24

Little Eagle Ck 8.592   100-yr 2740.00 892.57 901.63 901.70 0.001482 2.79 1427.11 386.56 0.19
Little Eagle Ck 8.592   10-yr 1290.00 892.57 900.08 900.13 0.001329 2.20 872.84 338.36 0.17
Little Eagle Ck 8.592   25-yr 1800.00 892.57 900.70 900.76 0.001379 2.43 1086.35 348.11 0.18
Little Eagle Ck 8.592   50-yr 2250.00 892.57 901.16 901.23 0.001439 2.62 1252.03 369.31 0.19
Little Eagle Ck 8.592   500-yr 4180.00 892.57 902.74 902.84 0.001885 3.50 1981.54 572.09 0.22

Little Eagle Ck 8.698   100-yr 2740.00 893.63 902.42 900.11 902.51 0.002552 3.73 1415.24 452.25 0.25
Little Eagle Ck 8.698   10-yr 1290.00 893.63 900.83 899.20 900.91 0.002370 3.02 800.67 332.47 0.23
Little Eagle Ck 8.698   25-yr 1800.00 893.63 901.47 899.66 901.55 0.002482 3.33 1024.83 370.16 0.24
Little Eagle Ck 8.698   50-yr 2250.00 893.63 901.95 899.90 902.04 0.002533 3.55 1213.54 412.04 0.25
Little Eagle Ck 8.698   500-yr 4180.00 893.63 903.63 900.65 903.74 0.002488 4.11 2027.76 683.36 0.26

Little Eagle Ck 8.795   100-yr 2330.00 894.14 903.37 900.65 903.43 0.001860 2.85 1452.23 531.19 0.21
Little Eagle Ck 8.795   10-yr 1100.00 894.14 901.78 899.91 901.82 0.001891 2.33 824.02 342.71 0.20
Little Eagle Ck 8.795   25-yr 1530.00 894.14 902.41 900.18 902.46 0.001843 2.52 1046.50 360.63 0.20
Little Eagle Ck 8.795   50-yr 1910.00 894.14 902.89 900.39 902.94 0.001819 2.67 1221.04 414.95 0.20
Little Eagle Ck 8.795   500-yr 3540.00 894.14 904.54 901.15 904.61 0.001767 3.14 2197.74 705.12 0.21

Little Eagle Ck 8.858   100-yr 2330.00 894.34 903.88 900.94 903.94 0.001338 2.71 1529.95 518.49 0.18
Little Eagle Ck 8.858   10-yr 1100.00 894.34 902.26 899.86 902.30 0.001157 2.10 895.81 336.17 0.16
Little Eagle Ck 8.858   25-yr 1530.00 894.34 902.91 900.26 902.96 0.001260 2.37 1120.50 358.97 0.17
Little Eagle Ck 8.858   50-yr 1910.00 894.34 903.39 900.71 903.45 0.001306 2.55 1297.85 411.68 0.18
Little Eagle Ck 8.858   500-yr 3540.00 894.34 905.04 901.44 905.11 0.001307 2.97 2302.94 734.55 0.19



HEC-RAS  Plan: 146th expansion   River: Little Eagle Ck   Reach: Little Eagle Ck (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
Little Eagle Ck 8.919   100-yr 2330.00 894.75 904.35 901.25 904.41 0.001574 2.69 1473.46 618.14 0.20
Little Eagle Ck 8.919   10-yr 1100.00 894.75 902.68 899.21 902.74 0.001620 2.33 751.82 335.95 0.19
Little Eagle Ck 8.919   25-yr 1530.00 894.75 903.36 900.64 903.42 0.001637 2.51 987.41 368.55 0.20
Little Eagle Ck 8.919   50-yr 1910.00 894.75 903.85 900.96 903.92 0.001650 2.64 1174.53 503.71 0.20
Little Eagle Ck 8.919   500-yr 3540.00 894.75 905.48 901.95 905.54 0.001412 2.77 2303.76 855.48 0.19

Little Eagle Ck 9.032   100-yr 2330.00 895.50 904.99 902.42 905.01 0.000721 1.80 1963.43 779.57 0.13
Little Eagle Ck 9.032   10-yr 1100.00 895.50 903.44 901.78 903.46 0.000943 1.67 1035.16 532.70 0.14
Little Eagle Ck 9.032   25-yr 1530.00 895.50 904.05 902.13 904.08 0.000816 1.70 1381.23 580.99 0.14
Little Eagle Ck 9.032   50-yr 1910.00 895.50 904.52 902.29 904.55 0.000751 1.74 1664.59 617.69 0.13
Little Eagle Ck 9.032   500-yr 3540.00 895.50 906.05 902.78 906.08 0.000651 1.91 2869.24 862.20 0.13

Little Eagle Ck 9.092   100-yr 2330.00 896.10 905.23 905.26 0.000938 1.97 1889.38 734.86 0.15
Little Eagle Ck 9.092   10-yr 1100.00 896.10 903.77 903.80 0.001257 1.85 949.30 556.91 0.16
Little Eagle Ck 9.092   25-yr 1530.00 896.10 904.34 904.37 0.001067 1.86 1280.37 602.73 0.15
Little Eagle Ck 9.092   50-yr 1910.00 896.10 904.78 904.81 0.000976 1.89 1568.86 674.04 0.15
Little Eagle Ck 9.092   500-yr 3540.00 896.10 906.27 906.31 0.000820 2.07 2723.07 876.25 0.14

Little Eagle Ck 9.203   100-yr 2330.00 896.92 906.03 904.24 906.14 0.002668 3.39 1008.32 419.87 0.25
Little Eagle Ck 9.203   10-yr 1100.00 896.92 904.78 901.86 904.90 0.002973 3.02 472.29 345.22 0.26
Little Eagle Ck 9.203   25-yr 1530.00 896.92 905.26 902.66 905.40 0.003216 3.37 604.94 380.39 0.27
Little Eagle Ck 9.203   50-yr 1910.00 896.92 905.64 903.24 905.77 0.003087 3.47 774.05 399.01 0.27
Little Eagle Ck 9.203   500-yr 3540.00 896.92 906.97 905.05 907.10 0.002533 3.67 1456.24 524.32 0.25

Little Eagle Ck 9.243   100-yr 2330.00 897.75 906.49 903.03 906.58 0.001697 2.89 1100.84 393.13 0.21
Little Eagle Ck 9.243   10-yr 1100.00 897.75 905.27 901.50 905.40 0.001968 2.90 378.70 289.08 0.22
Little Eagle Ck 9.243   25-yr 1530.00 897.75 905.84 902.13 906.05 0.002739 3.66 418.04 337.06 0.26
Little Eagle Ck 9.243   50-yr 1910.00 897.75 906.17 902.59 906.30 0.002094 3.10 763.35 360.68 0.23
Little Eagle Ck 9.243   500-yr 3540.00 897.75 907.43 904.12 907.55 0.001821 3.30 1494.10 441.17 0.22

Little Eagle Ck 9.248    186th Street    Bridge

Little Eagle Ck 9.254   100-yr 2330.00 897.75 907.53 904.33 907.61 0.001486 2.93 1427.44 435.19 0.19
Little Eagle Ck 9.254   10-yr 1100.00 897.75 905.79 902.34 905.95 0.002732 3.30 374.01 367.06 0.25
Little Eagle Ck 9.254   25-yr 1530.00 897.75 906.51 903.16 906.74 0.003304 3.95 438.00 398.11 0.28
Little Eagle Ck 9.254   50-yr 1910.00 897.75 907.14 903.78 907.23 0.001808 3.12 1024.99 422.29 0.21
Little Eagle Ck 9.254   500-yr 3540.00 897.75 908.37 905.43 908.48 0.001895 3.57 1807.52 475.17 0.22

Little Eagle Ck 9.289   100-yr 1720.00 898.42 907.83 904.49 907.87 0.000896 2.20 1323.26 435.69 0.15
Little Eagle Ck 9.289   10-yr 820.00 898.42 906.24 903.01 906.27 0.000721 1.65 735.79 271.69 0.13
Little Eagle Ck 9.289   25-yr 1140.00 898.42 907.05 903.73 907.08 0.000672 1.76 973.99 366.99 0.13
Little Eagle Ck 9.289   50-yr 1420.00 898.42 907.49 904.13 907.53 0.000820 2.04 1180.07 420.32 0.14
Little Eagle Ck 9.289   500-yr 2600.00 898.42 908.75 904.99 908.81 0.001063 2.62 1791.89 572.24 0.17

Little Eagle Ck 9.412   100-yr 1720.00 899.01 908.45 904.91 908.49 0.000899 2.10 1266.34 360.89 0.15
Little Eagle Ck 9.412   10-yr 820.00 899.01 906.79 903.14 906.82 0.000899 1.78 730.81 297.55 0.14
Little Eagle Ck 9.412   25-yr 1140.00 899.01 907.56 904.36 907.59 0.000821 1.84 972.73 319.82 0.14
Little Eagle Ck 9.412   50-yr 1420.00 899.01 908.06 904.81 908.10 0.000836 1.94 1135.91 334.62 0.14
Little Eagle Ck 9.412   500-yr 2600.00 899.01 909.51 905.64 909.57 0.001149 2.63 1775.44 544.91 0.17

Little Eagle Ck 9.500   100-yr 1720.00 900.16 908.84 908.88 0.001198 2.40 1355.80 552.80 0.17
Little Eagle Ck 9.500   10-yr 820.00 900.16 907.25 907.30 0.001617 2.28 623.06 386.69 0.19
Little Eagle Ck 9.500   25-yr 1140.00 900.16 907.95 907.99 0.001279 2.23 916.91 433.09 0.17
Little Eagle Ck 9.500   50-yr 1420.00 900.16 908.44 908.49 0.001223 2.32 1145.73 509.35 0.17
Little Eagle Ck 9.500   500-yr 2600.00 900.16 909.92 909.97 0.000999 2.44 2006.90 637.00 0.16

Little Eagle Ck 9.637   100-yr 1720.00 902.38 909.41 907.19 909.44 0.000962 1.66 1424.77 654.09 0.14
Little Eagle Ck 9.637   10-yr 820.00 902.38 908.15 906.48 908.17 0.001366 1.69 683.35 442.40 0.16
Little Eagle Ck 9.637   25-yr 1140.00 902.38 908.66 906.64 908.68 0.001221 1.68 949.99 585.84 0.16
Little Eagle Ck 9.637   50-yr 1420.00 902.38 909.06 906.70 909.09 0.001044 1.64 1200.88 633.33 0.15
Little Eagle Ck 9.637   500-yr 2600.00 902.38 910.37 907.52 910.40 0.000791 1.73 2109.61 772.38 0.13

Little Eagle Ck 9.706   100-yr 1720.00 903.61 909.83 909.86 0.001262 1.73 1383.60 713.31 0.16
Little Eagle Ck 9.706   10-yr 820.00 903.61 908.73 908.75 0.001568 1.51 734.69 517.18 0.17
Little Eagle Ck 9.706   25-yr 1140.00 903.61 909.16 909.19 0.001363 1.57 966.88 549.16 0.16
Little Eagle Ck 9.706   50-yr 1420.00 903.61 909.51 909.53 0.001266 1.63 1167.09 618.44 0.16
Little Eagle Ck 9.706   500-yr 2600.00 903.61 910.71 910.73 0.000992 1.78 2063.25 828.49 0.15

Little Eagle Ck 9.799   100-yr 1720.00 904.83 910.46 908.64 910.48 0.001365 1.97 1617.81 938.68 0.17
Little Eagle Ck 9.799   10-yr 820.00 904.83 909.51 908.09 909.53 0.001730 1.87 806.38 755.99 0.18
Little Eagle Ck 9.799   25-yr 1140.00 904.83 909.88 908.29 909.90 0.001710 2.00 1107.02 842.34 0.19
Little Eagle Ck 9.799   50-yr 1420.00 904.83 910.17 908.45 910.19 0.001534 1.99 1354.89 881.94 0.18
Little Eagle Ck 9.799   500-yr 2600.00 904.83 911.20 909.14 911.22 0.001067 1.95 2363.87 1045.90 0.16

Little Eagle Ck 9.875   100-yr 1720.00 904.27 911.09 911.11 0.001499 2.03 1415.11 821.28 0.17
Little Eagle Ck 9.875   10-yr 820.00 904.27 910.24 910.26 0.001586 1.81 768.08 661.65 0.17
Little Eagle Ck 9.875   25-yr 1140.00 904.27 910.59 910.62 0.001527 1.89 1023.35 755.79 0.17
Little Eagle Ck 9.875   50-yr 1420.00 904.27 910.85 910.88 0.001546 1.98 1222.18 800.65 0.17
Little Eagle Ck 9.875   500-yr 2600.00 904.27 911.73 911.76 0.001349 2.11 1964.86 888.06 0.17

Little Eagle Ck 9.979   100-yr 1720.00 906.54 911.47 909.19 911.48 0.000414 0.99 2645.00 1326.39 0.09
Little Eagle Ck 9.979   10-yr 820.00 906.54 910.61 908.81 910.62 0.000383 0.80 1606.45 1111.26 0.08
Little Eagle Ck 9.979   25-yr 1140.00 906.54 910.96 909.01 910.97 0.000381 0.86 2007.21 1188.60 0.08
Little Eagle Ck 9.979   50-yr 1420.00 906.54 911.23 909.10 911.23 0.000400 0.93 2331.99 1250.27 0.09
Little Eagle Ck 9.979   500-yr 2600.00 906.54 912.10 909.40 912.11 0.000421 1.11 3550.63 1504.38 0.09

Little Eagle Ck 9.989    Casey Road      Culvert

Little Eagle Ck 9.998   100-yr 1720.00 906.54 911.51 909.45 911.52 0.000365 0.87 2531.82 1403.60 0.08



HEC-RAS  Plan: 146th expansion   River: Little Eagle Ck   Reach: Little Eagle Ck (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
Little Eagle Ck 9.998   10-yr 820.00 906.54 910.67 909.15 910.68 0.000355 0.72 1538.27 1131.95 0.08
Little Eagle Ck 9.998   25-yr 1140.00 906.54 911.01 909.31 911.01 0.000363 0.78 1912.49 1259.15 0.08
Little Eagle Ck 9.998   50-yr 1420.00 906.54 911.28 909.39 911.29 0.000351 0.82 2247.34 1333.09 0.08
Little Eagle Ck 9.998   500-yr 2600.00 906.54 912.16 909.72 912.17 0.000345 0.95 3413.01 1568.91 0.08

Little Eagle Ck 10.047  100-yr 1170.00 906.82 911.69 911.73 0.002542 1.80 795.97 550.11 0.21
Little Eagle Ck 10.047  10-yr 570.00 906.82 910.87 910.91 0.003859 1.75 404.29 407.10 0.24
Little Eagle Ck 10.047  25-yr 780.00 906.82 911.20 911.23 0.003124 1.71 544.42 452.29 0.22
Little Eagle Ck 10.047  50-yr 970.00 906.82 911.47 911.50 0.002835 1.78 674.48 530.24 0.21
Little Eagle Ck 10.047  500-yr 1770.00 906.82 912.32 912.36 0.001975 1.86 1188.32 699.80 0.19

Little Eagle Ck 10.115  100-yr 1170.00 907.46 912.59 911.16 912.62 0.001814 1.95 883.85 540.77 0.18
Little Eagle Ck 10.115  10-yr 570.00 907.46 911.89 910.72 911.91 0.001602 1.58 540.45 447.98 0.17
Little Eagle Ck 10.115  25-yr 780.00 907.46 912.17 910.90 912.19 0.001699 1.74 669.03 478.92 0.17
Little Eagle Ck 10.115  50-yr 970.00 907.46 912.40 911.05 912.43 0.001743 1.85 784.40 518.02 0.18
Little Eagle Ck 10.115  500-yr 1770.00 907.46 913.13 911.45 913.17 0.001873 2.18 1199.65 631.24 0.19

Little Eagle Ck 10.192  100-yr 1170.00 907.50 913.20 911.62 913.23 0.001584 1.72 892.18 598.47 0.17
Little Eagle Ck 10.192  10-yr 570.00 907.50 912.44 911.30 912.46 0.001412 1.35 559.34 401.71 0.15
Little Eagle Ck 10.192  25-yr 780.00 907.50 912.75 911.43 912.77 0.001496 1.50 687.00 433.55 0.16
Little Eagle Ck 10.192  50-yr 970.00 907.50 912.99 911.53 913.02 0.001534 1.61 794.77 511.45 0.17
Little Eagle Ck 10.192  500-yr 1770.00 907.50 913.75 911.90 913.79 0.001611 1.93 1268.06 665.24 0.18

Little Eagle Ck 10.301  100-yr 1170.00 909.10 914.14 914.17 0.001880 1.95 946.12 659.04 0.19
Little Eagle Ck 10.301  10-yr 570.00 909.10 913.37 913.40 0.002131 1.81 512.61 491.79 0.19
Little Eagle Ck 10.301  25-yr 780.00 909.10 913.68 913.70 0.001967 1.84 668.35 542.40 0.19
Little Eagle Ck 10.301  50-yr 970.00 909.10 913.92 913.95 0.001915 1.88 807.22 596.84 0.19
Little Eagle Ck 10.301  500-yr 1770.00 909.10 914.66 914.70 0.001753 2.07 1318.96 745.97 0.18

Little Eagle Ck 10.356  100-yr 1170.00 909.28 914.80 913.41 914.83 0.002119 1.83 875.62 577.61 0.19
Little Eagle Ck 10.356  10-yr 570.00 909.28 914.06 913.11 914.09 0.002038 1.51 506.07 426.08 0.18
Little Eagle Ck 10.356  25-yr 780.00 909.28 914.36 913.26 914.39 0.002182 1.66 645.50 500.78 0.19
Little Eagle Ck 10.356  50-yr 970.00 909.28 914.59 913.36 914.62 0.002129 1.74 760.48 532.58 0.19
Little Eagle Ck 10.356  500-yr 1770.00 909.28 915.32 913.70 915.35 0.002203 2.09 1213.78 703.82 0.20

Little Eagle Ck 10.434  100-yr 1170.00 909.30 915.47 914.15 915.50 0.001884 1.97 842.28 488.50 0.18
Little Eagle Ck 10.434  10-yr 570.00 909.30 914.69 913.74 914.71 0.001772 1.62 508.94 388.12 0.17
Little Eagle Ck 10.434  25-yr 780.00 909.30 915.01 913.94 915.04 0.001755 1.73 639.12 421.09 0.17
Little Eagle Ck 10.434  50-yr 970.00 909.30 915.24 914.03 915.27 0.001827 1.85 739.38 448.56 0.18
Little Eagle Ck 10.434  500-yr 1770.00 909.30 916.03 914.29 916.07 0.002060 2.27 1173.47 629.26 0.20

Little Eagle Ck 10.507  100-yr 660.00 909.33 915.96 914.08 915.97 0.000724 1.35 688.53 352.51 0.12
Little Eagle Ck 10.507  10-yr 320.00 909.33 915.13 912.41 915.14 0.000608 1.09 430.73 280.90 0.10
Little Eagle Ck 10.507  25-yr 440.00 909.33 915.46 912.97 915.48 0.000659 1.19 528.21 298.27 0.11
Little Eagle Ck 10.507  50-yr 550.00 909.33 915.71 913.95 915.73 0.000696 1.27 603.76 325.83 0.11
Little Eagle Ck 10.507  500-yr 980.00 909.33 916.56 914.45 916.58 0.000769 1.52 923.34 417.71 0.12

Little Eagle Ck 10.596  100-yr 660.00 909.77 916.38 915.20 916.40 0.001236 1.67 733.44 823.59 0.15
Little Eagle Ck 10.596  10-yr 320.00 909.77 915.60 913.35 915.65 0.002711 2.12 239.10 438.80 0.21
Little Eagle Ck 10.596  25-yr 440.00 909.77 915.89 913.92 915.91 0.001489 1.67 506.38 594.85 0.16
Little Eagle Ck 10.596  50-yr 550.00 909.77 916.14 914.92 916.16 0.001351 1.67 619.29 708.98 0.16
Little Eagle Ck 10.596  500-yr 980.00 909.77 916.97 915.59 916.99 0.001046 1.69 1026.71 948.70 0.14

Little Eagle Ck 10.653  100-yr 660.00 909.79 916.66 915.23 916.68 0.000965 1.50 703.71 491.64 0.13
Little Eagle Ck 10.653  10-yr 320.00 909.79 916.00 913.05 916.01 0.000788 1.25 392.00 351.37 0.12
Little Eagle Ck 10.653  25-yr 440.00 909.79 916.20 913.62 916.21 0.000924 1.40 498.76 381.78 0.13
Little Eagle Ck 10.653  50-yr 550.00 909.79 916.44 914.08 916.46 0.000991 1.50 599.89 457.92 0.13
Little Eagle Ck 10.653  500-yr 980.00 909.79 917.21 915.49 917.23 0.000892 1.51 1029.16 647.19 0.13

Little Eagle Ck 10.744  100-yr 660.00 911.04 917.21 915.28 917.22 0.001590 1.55 779.60 970.87 0.17
Little Eagle Ck 10.744  10-yr 320.00 911.04 916.64 913.97 916.73 0.004089 2.44 131.40 452.17 0.26
Little Eagle Ck 10.744  25-yr 440.00 911.04 916.80 914.50 916.83 0.002021 1.73 389.41 687.43 0.19
Little Eagle Ck 10.744  50-yr 550.00 911.04 917.03 914.90 917.05 0.001784 1.63 551.04 876.19 0.17
Little Eagle Ck 10.744  500-yr 980.00 911.04 917.64 916.14 917.66 0.001005 1.35 1232.24 1070.65 0.13
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   RS = 10.744  ineffective elevation set for 193rd St.
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   RS = 10.653  ineffective elevation set to be consistent with overtopping from
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   RS = 10.596  ineffective elevation set to be consistent with overtopping from
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   RS = 10.507  
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   RS = 10.434  
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   RS = 10.356  
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   RS = 10.192  
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   RS = 10.115  
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   RS = 10.047  
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   RS = 9.998  U/S face of Casey Rd.
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   RS = 9.989    Culv  
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   RS = 9.989    Culv  
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   RS = 9.979  D/S face of Casey Rd.
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   RS = 9.799  
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   RS = 9.254  U/S face of 186th St.
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   RS = 9.248    BR  
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   RS = 9.248    BR  
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   RS = 9.243  D/S face of 186th St.
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   RS = 9.203  ineffective elevations set to be consistent with 186th St. block

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-yr

WS 100-yr

WS 50-yr

WS 25-yr

Crit 500-yr

WS 10-yr

Crit 100-yr

Crit 50-yr

Crit 25-yr

Crit 10-yr

Ground

Ineff

Bank Sta

.07 .
0
7

.07

 

0 200 400 600 800 1000 1200 1400
896

898

900

902

904

906

908

910

912

Little Eagle Creek Alternatives       Plan: 146th Street expansion    2/17/2015 

   RS = 9.092  

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-yr

WS 100-yr

WS 50-yr

WS 25-yr

WS 10-yr

Ground

Bank Sta

.08 .
0
7

.07

 

0 200 400 600 800 1000 1200
894

896

898

900

902

904

906

908

910

912

Little Eagle Creek Alternatives       Plan: 146th Street expansion    2/17/2015 

   RS = 9.032  
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   RS = 8.858  ineffective elevations set to be consistant with blockage of div
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   RS = 8.795  ineffective elevations set to be consistant with blockage of div
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   RS = 8.483  U/S face of Private Rd. 7
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   RS = 8.480    BR  
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   RS = 7.664  U/S face Private Rd 5 (abandoned RR)
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   RS = 7.523  ineffective elevations picked to block each profile consistently
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   RS = 6.472  U/S face of 166th St.
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   RS = 6.455    BR  skewed ~40deg
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   RS = 6.455    BR  skewed ~40deg
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   RS = 6.442  D/S face of 166th St.
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   RS = 6.314  ineffective elevation set to be consistent with which profiles a
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   RS = 5.214  U/S face of Private Rd. 1
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   RS = 5.203  D/S face of Private Rd. 1
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   RS = 4.910  U/S face of 156th St.
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   RS = 4.892  D/S face of 156th St.
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   RS = 3.664  U/S face 146th St.
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   RS = 3.642  D/S face 146th St.
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   RS = 3.542  ineffective elevation set to be consistent w/ 146th St.
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   RS = 3.498  ineffective elevation set to be consistent w/ 146th St.
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   RS = 2.362  
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Promising Solution 13.6 – Enlarge 186th St. on Little Eagle Creek 
  

  

 
 

 



  

HEC-RAS  Plan: widen 186th   River: Little Eagle Ck   Reach: Little Eagle Ck
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
Little Eagle Ck 2.246   100-yr 7280.00 842.09 853.85 850.06 853.98 0.001867 3.84 2952.52 487.88 0.23
Little Eagle Ck 2.246   10-yr 3300.00 842.09 851.31 848.12 851.40 0.001866 3.06 1737.58 468.88 0.22
Little Eagle Ck 2.246   25-yr 4670.00 842.09 852.29 849.07 852.39 0.001867 3.37 2198.84 476.00 0.22
Little Eagle Ck 2.246   50-yr 5910.00 842.09 853.07 849.75 853.18 0.001867 3.61 2572.34 481.75 0.23
Little Eagle Ck 2.246   500-yr 11260.00 842.09 855.85 850.84 856.02 0.001866 4.41 3946.06 509.11 0.24

Little Eagle Ck 2.362   100-yr 7280.00 842.21 854.70 851.19 854.77 0.001211 3.23 4182.41 806.46 0.18
Little Eagle Ck 2.362   10-yr 3300.00 842.21 852.25 849.01 852.32 0.001521 2.98 2239.44 775.61 0.20
Little Eagle Ck 2.362   25-yr 4670.00 842.21 853.18 850.36 853.25 0.001376 3.07 2968.10 788.08 0.19
Little Eagle Ck 2.362   50-yr 5910.00 842.21 853.94 850.39 854.01 0.001283 3.15 3569.35 797.56 0.19
Little Eagle Ck 2.362   500-yr 11260.00 842.21 856.68 851.54 856.76 0.001082 3.46 5800.87 843.67 0.18

Little Eagle Ck 2.543   100-yr 7280.00 844.12 855.56 852.57 855.64 0.001248 3.19 4087.91 834.93 0.19
Little Eagle Ck 2.543   10-yr 3300.00 844.12 853.34 849.66 853.40 0.001338 2.73 2285.36 787.13 0.18
Little Eagle Ck 2.543   25-yr 4670.00 844.12 854.17 850.90 854.24 0.001325 2.94 2946.09 805.27 0.19
Little Eagle Ck 2.543   50-yr 5910.00 844.12 854.86 852.57 854.93 0.001286 3.07 3503.45 816.19 0.19
Little Eagle Ck 2.543   500-yr 11260.00 844.12 857.43 852.93 857.51 0.001132 3.44 5702.91 894.21 0.18

Little Eagle Ck 2.652   100-yr 7280.00 845.88 856.41 853.74 856.51 0.002170 3.58 3442.24 1048.87 0.23
Little Eagle Ck 2.652   10-yr 3300.00 845.88 854.28 852.60 854.37 0.002473 3.31 1878.98 812.74 0.24
Little Eagle Ck 2.652   25-yr 4670.00 845.88 855.08 852.84 855.17 0.002351 3.40 2455.60 908.85 0.24
Little Eagle Ck 2.652   50-yr 5910.00 845.88 855.73 853.49 855.82 0.002252 3.45 2931.42 1009.61 0.24
Little Eagle Ck 2.652   500-yr 11260.00 845.88 858.17 854.33 858.27 0.001843 3.73 4786.34 1066.95 0.22

Little Eagle Ck 2.769   100-yr 7280.00 846.13 857.85 854.76 858.07 0.002810 5.18 2532.41 505.45 0.29
Little Eagle Ck 2.769   10-yr 3300.00 846.13 855.70 852.27 855.86 0.002266 3.98 1483.00 467.66 0.25
Little Eagle Ck 2.769   25-yr 4670.00 846.13 856.53 853.75 856.72 0.002547 4.50 1879.80 488.29 0.27
Little Eagle Ck 2.769   50-yr 5910.00 846.13 857.18 854.27 857.39 0.002706 4.86 2199.61 496.18 0.28
Little Eagle Ck 2.769   500-yr 11260.00 846.13 859.48 856.00 859.75 0.002971 5.88 3367.36 527.40 0.30

Little Eagle Ck 2.843   100-yr 7280.00 846.41 858.76 853.96 859.02 0.002299 4.79 2191.69 327.23 0.26
Little Eagle Ck 2.843   10-yr 3300.00 846.41 856.42 851.03 856.55 0.001508 3.28 1384.71 309.87 0.20
Little Eagle Ck 2.843   25-yr 4670.00 846.41 857.34 852.13 857.52 0.001798 3.84 1735.62 315.99 0.22
Little Eagle Ck 2.843   50-yr 5910.00 846.41 858.05 853.02 858.27 0.002057 4.32 1961.45 320.45 0.24
Little Eagle Ck 2.843   500-yr 11260.00 846.41 860.49 855.79 860.86 0.002862 5.91 2767.30 341.81 0.30

Little Eagle Ck 2.906   100-yr 7280.00 847.35 859.52 859.75 0.002537 4.93 2468.54 460.72 0.27
Little Eagle Ck 2.906   10-yr 3300.00 847.35 856.95 857.09 0.002013 3.61 1409.73 345.92 0.23
Little Eagle Ck 2.906   25-yr 4670.00 847.35 857.96 858.14 0.002323 4.22 1785.70 401.10 0.25
Little Eagle Ck 2.906   50-yr 5910.00 847.35 858.74 858.96 0.002502 4.64 2115.94 443.91 0.27
Little Eagle Ck 2.906   500-yr 11260.00 847.35 861.41 861.69 0.002621 5.61 3396.12 507.95 0.29

Little Eagle Ck 2.984   100-yr 7280.00 847.78 860.48 860.65 0.001599 3.93 2505.51 410.62 0.22
Little Eagle Ck 2.984   10-yr 3300.00 847.78 857.76 857.88 0.001604 3.20 1430.00 382.40 0.21
Little Eagle Ck 2.984   25-yr 4670.00 847.78 858.85 858.98 0.001565 3.46 1852.95 392.09 0.21
Little Eagle Ck 2.984   50-yr 5910.00 847.78 859.69 859.83 0.001564 3.68 2182.61 399.49 0.21
Little Eagle Ck 2.984   500-yr 11260.00 847.78 862.44 862.65 0.001762 4.64 3369.68 476.90 0.23

Little Eagle Ck 3.078   100-yr 7280.00 848.59 861.17 861.32 0.001555 3.95 2506.11 438.25 0.21
Little Eagle Ck 3.078   10-yr 3300.00 848.59 858.49 858.60 0.001652 3.36 1409.01 382.15 0.21
Little Eagle Ck 3.078   25-yr 4670.00 848.59 859.54 859.67 0.001598 3.59 1824.50 404.02 0.21
Little Eagle Ck 3.078   50-yr 5910.00 848.59 860.36 860.50 0.001568 3.77 2162.82 420.14 0.21
Little Eagle Ck 3.078   500-yr 11260.00 848.59 863.15 863.34 0.001503 4.36 3430.79 482.49 0.22

Little Eagle Ck 3.181   100-yr 7280.00 849.81 861.89 862.06 0.001918 4.15 2356.96 457.04 0.23
Little Eagle Ck 3.181   10-yr 3300.00 849.81 859.34 859.47 0.002225 3.67 1274.60 386.63 0.24
Little Eagle Ck 3.181   25-yr 4670.00 849.81 860.33 860.48 0.002085 3.86 1675.13 415.46 0.24
Little Eagle Ck 3.181   50-yr 5910.00 849.81 861.12 861.27 0.002003 4.02 2010.12 439.24 0.23
Little Eagle Ck 3.181   500-yr 11260.00 849.81 863.82 864.02 0.001767 4.48 3287.73 506.82 0.23

Little Eagle Ck 3.270   100-yr 7280.00 850.05 862.65 862.79 0.001300 3.40 2521.45 420.15 0.19
Little Eagle Ck 3.270   10-yr 3300.00 850.05 860.16 860.25 0.001272 2.86 1500.90 397.38 0.18
Little Eagle Ck 3.270   25-yr 4670.00 850.05 861.13 861.23 0.001298 3.07 1892.05 407.45 0.19
Little Eagle Ck 3.270   50-yr 5910.00 850.05 861.90 862.02 0.001299 3.22 2207.24 413.19 0.19
Little Eagle Ck 3.270   500-yr 11260.00 850.05 864.54 864.72 0.001305 3.82 3333.17 441.17 0.20

Little Eagle Ck 3.403   100-yr 7280.00 850.53 863.52 863.65 0.001586 3.84 2903.37 460.44 0.21
Little Eagle Ck 3.403   10-yr 3300.00 850.53 860.99 861.07 0.001389 2.95 1770.14 433.49 0.19
Little Eagle Ck 3.403   25-yr 4670.00 850.53 861.98 862.08 0.001473 3.30 2205.35 444.75 0.20
Little Eagle Ck 3.403   50-yr 5910.00 850.53 862.76 862.87 0.001532 3.57 2554.09 453.25 0.21
Little Eagle Ck 3.403   500-yr 11260.00 850.53 865.43 865.61 0.001713 4.48 3805.83 487.03 0.23

Little Eagle Ck 3.498   100-yr 7280.00 851.71 864.22 859.80 864.38 0.001734 4.13 2480.22 588.44 0.23
Little Eagle Ck 3.498   10-yr 3300.00 851.71 861.60 858.47 861.69 0.001395 3.06 1591.07 517.27 0.19
Little Eagle Ck 3.498   25-yr 4670.00 851.71 862.63 859.06 862.74 0.001534 3.48 1937.96 542.71 0.21
Little Eagle Ck 3.498   50-yr 5910.00 851.71 863.43 859.42 863.57 0.001636 3.81 2210.73 568.25 0.22
Little Eagle Ck 3.498   500-yr 11260.00 851.71 866.10 860.72 866.21 0.001197 3.83 4649.17 622.66 0.19

Little Eagle Ck 3.542   100-yr 7280.00 851.53 864.59 860.86 865.08 0.004164 6.41 1467.06 471.56 0.35
Little Eagle Ck 3.542   10-yr 3300.00 851.53 861.95 858.21 862.20 0.002939 4.43 955.85 457.16 0.28
Little Eagle Ck 3.542   25-yr 4670.00 851.53 863.00 859.65 863.33 0.003441 5.22 1155.49 463.35 0.31
Little Eagle Ck 3.542   50-yr 5910.00 851.53 863.81 860.28 864.21 0.003810 5.82 1312.32 467.62 0.33
Little Eagle Ck 3.542   500-yr 11260.00 851.53 866.41 862.27 866.57 0.001498 4.28 3948.08 481.15 0.22

Little Eagle Ck 3.642   100-yr 6660.00 851.98 866.35 860.05 866.79 0.002642 5.77 1384.32 526.95 0.28
Little Eagle Ck 3.642   10-yr 3030.00 851.98 863.17 857.18 863.38 0.001757 3.88 913.52 441.86 0.22
Little Eagle Ck 3.642   25-yr 4280.00 851.98 864.43 858.24 864.73 0.002113 4.63 1100.65 460.85 0.25
Little Eagle Ck 3.642   50-yr 5410.00 851.98 865.40 859.10 865.77 0.002381 5.20 1244.33 475.16 0.27
Little Eagle Ck 3.642   500-yr 10290.00 851.98 867.10 862.55 867.27 0.001419 4.39 3826.50 559.42 0.21



HEC-RAS  Plan: widen 186th   River: Little Eagle Ck   Reach: Little Eagle Ck (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  

Little Eagle Ck 3.653    146th Street    Bridge

Little Eagle Ck 3.664   100-yr 6660.00 851.98 867.57 861.12 867.89 0.001932 5.00 1574.37 499.40 0.25
Little Eagle Ck 3.664   10-yr 3030.00 851.98 864.12 858.00 864.27 0.001332 3.37 1070.96 465.38 0.19
Little Eagle Ck 3.664   25-yr 4280.00 851.98 865.49 859.72 865.70 0.001569 4.00 1270.17 480.16 0.21
Little Eagle Ck 3.664   50-yr 5410.00 851.98 866.54 860.47 866.80 0.001752 4.50 1423.84 488.44 0.23
Little Eagle Ck 3.664   500-yr 10290.00 851.98 870.38 862.62 870.47 0.000595 3.16 4852.38 579.04 0.14

Little Eagle Ck 3.702   100-yr 6660.00 851.95 868.07 868.16 0.000573 2.91 3259.92 363.39 0.14
Little Eagle Ck 3.702   10-yr 3030.00 851.95 864.41 864.46 0.000482 2.18 1984.77 328.53 0.12
Little Eagle Ck 3.702   25-yr 4280.00 851.95 865.85 865.91 0.000523 2.48 2469.60 344.47 0.13
Little Eagle Ck 3.702   50-yr 5410.00 851.95 866.97 867.04 0.000550 2.70 2862.76 355.46 0.13
Little Eagle Ck 3.702   500-yr 10290.00 851.95 870.50 870.62 0.000674 3.50 4166.54 384.22 0.15

Little Eagle Ck 3.822   100-yr 6660.00 853.07 868.38 861.43 868.41 0.000287 1.98 5115.41 686.80 0.10
Little Eagle Ck 3.822   10-yr 3030.00 853.07 864.69 859.99 864.71 0.000334 1.73 2835.30 577.90 0.10
Little Eagle Ck 3.822   25-yr 4280.00 853.07 866.14 860.58 866.17 0.000307 1.82 3698.34 609.03 0.10
Little Eagle Ck 3.822   50-yr 5410.00 853.07 867.27 861.09 867.30 0.000295 1.90 4398.95 631.51 0.10
Little Eagle Ck 3.822   500-yr 10290.00 853.07 870.86 862.26 870.90 0.000296 2.25 7183.23 944.89 0.10

Little Eagle Ck 3.914   100-yr 6660.00 853.64 868.53 868.55 0.000231 1.69 6828.17 1028.47 0.08
Little Eagle Ck 3.914   10-yr 3030.00 853.64 864.88 864.90 0.000416 1.80 3232.51 912.01 0.11
Little Eagle Ck 3.914   25-yr 4280.00 853.64 866.31 866.33 0.000312 1.72 4586.21 980.76 0.09
Little Eagle Ck 3.914   50-yr 5410.00 853.64 867.42 867.44 0.000264 1.70 5699.24 1010.50 0.09
Little Eagle Ck 3.914   500-yr 10290.00 853.64 871.00 871.02 0.000205 1.79 9409.71 1062.47 0.08

Little Eagle Ck 4.006   100-yr 6660.00 853.92 868.67 868.70 0.000394 2.03 5007.03 904.56 0.11
Little Eagle Ck 4.006   10-yr 3030.00 853.92 865.14 865.18 0.000776 2.20 2192.27 725.35 0.14
Little Eagle Ck 4.006   25-yr 4280.00 853.92 866.50 866.53 0.000552 2.08 3211.46 778.77 0.12
Little Eagle Ck 4.006   50-yr 5410.00 853.92 867.58 867.62 0.000448 2.02 4071.09 815.89 0.11
Little Eagle Ck 4.006   500-yr 10290.00 853.92 871.12 871.16 0.000323 2.10 7438.18 1075.41 0.10

Little Eagle Ck 4.099   100-yr 6660.00 854.95 868.85 861.72 868.90 0.000418 2.28 4390.31 802.64 0.11
Little Eagle Ck 4.099   10-yr 3030.00 854.95 865.48 859.38 865.54 0.000695 2.37 1993.43 669.53 0.14
Little Eagle Ck 4.099   25-yr 4280.00 854.95 866.75 860.43 866.80 0.000555 2.31 2870.15 700.79 0.13
Little Eagle Ck 4.099   50-yr 5410.00 854.95 867.79 861.08 867.84 0.000470 2.27 3609.06 719.80 0.12
Little Eagle Ck 4.099   500-yr 10290.00 854.95 871.27 864.28 871.32 0.000358 2.37 6498.74 912.35 0.11

Little Eagle Ck 4.206   100-yr 6660.00 854.74 869.13 869.18 0.000667 2.50 4099.08 728.05 0.14
Little Eagle Ck 4.206   10-yr 3030.00 854.74 865.96 866.03 0.001157 2.76 1900.27 656.33 0.17
Little Eagle Ck 4.206   25-yr 4280.00 854.74 867.13 867.19 0.000935 2.61 2686.32 684.86 0.16
Little Eagle Ck 4.206   50-yr 5410.00 854.74 868.11 868.16 0.000785 2.53 3367.61 706.03 0.15
Little Eagle Ck 4.206   500-yr 10290.00 854.74 871.51 871.57 0.000617 2.76 6201.14 1077.83 0.14

Little Eagle Ck 4.305   100-yr 6660.00 855.39 869.50 865.08 869.57 0.000779 2.96 3641.39 645.02 0.15
Little Eagle Ck 4.305   10-yr 3030.00 855.39 866.55 861.74 866.63 0.001108 2.92 1781.32 612.56 0.17
Little Eagle Ck 4.305   25-yr 4280.00 855.39 867.63 862.92 867.71 0.001012 3.01 2455.55 627.70 0.17
Little Eagle Ck 4.305   50-yr 5410.00 855.39 868.54 864.94 868.61 0.000886 2.99 3027.15 634.62 0.16
Little Eagle Ck 4.305   500-yr 10290.00 855.39 871.84 866.21 871.91 0.000650 3.05 5187.51 702.64 0.14

Little Eagle Ck 4.397   100-yr 6660.00 856.20 869.90 869.98 0.000957 3.04 3609.56 763.54 0.16
Little Eagle Ck 4.397   10-yr 3030.00 856.20 867.12 867.20 0.001316 2.92 1750.51 601.95 0.18
Little Eagle Ck 4.397   25-yr 4280.00 856.20 868.15 868.23 0.001175 2.99 2389.56 641.84 0.18
Little Eagle Ck 4.397   50-yr 5410.00 856.20 869.00 869.08 0.001077 3.04 2952.94 691.39 0.17
Little Eagle Ck 4.397   500-yr 10290.00 856.20 872.17 872.24 0.000738 3.03 5509.29 886.46 0.15

Little Eagle Ck 4.492   100-yr 6140.00 857.52 870.32 866.18 870.38 0.000969 2.98 3732.02 939.97 0.17
Little Eagle Ck 4.492   10-yr 2800.00 857.52 867.76 864.11 867.85 0.001609 3.14 1606.93 719.68 0.20
Little Eagle Ck 4.492   25-yr 3950.00 857.52 868.69 865.30 868.77 0.001343 3.11 2327.85 802.16 0.19
Little Eagle Ck 4.492   50-yr 5000.00 857.52 869.47 866.12 869.55 0.001138 3.04 2974.72 848.82 0.18
Little Eagle Ck 4.492   500-yr 9480.00 857.52 872.47 867.20 872.53 0.000647 2.78 5934.53 1107.57 0.14

Little Eagle Ck 4.596   100-yr 6140.00 858.17 870.83 864.97 870.89 0.000828 2.70 3647.31 869.90 0.15
Little Eagle Ck 4.596   10-yr 2800.00 858.17 868.47 862.34 868.53 0.000931 2.38 1817.75 698.07 0.16
Little Eagle Ck 4.596   25-yr 3950.00 858.17 869.33 863.42 869.40 0.000930 2.56 2443.13 748.09 0.16
Little Eagle Ck 4.596   50-yr 5000.00 858.17 870.05 864.23 870.12 0.000898 2.66 3001.08 801.19 0.16
Little Eagle Ck 4.596   500-yr 9480.00 858.17 872.84 867.99 872.90 0.000656 2.73 5486.60 990.66 0.14

Little Eagle Ck 4.724   100-yr 6140.00 859.56 871.64 869.26 872.06 0.005143 6.21 1722.32 639.81 0.37
Little Eagle Ck 4.724   10-yr 2800.00 859.56 869.45 865.87 869.79 0.004927 5.00 758.67 307.83 0.35
Little Eagle Ck 4.724   25-yr 3950.00 859.56 870.29 867.27 870.68 0.005282 5.61 1041.76 384.80 0.37
Little Eagle Ck 4.724   50-yr 5000.00 859.56 870.95 868.52 871.37 0.005362 5.99 1334.80 483.73 0.37
Little Eagle Ck 4.724   500-yr 9480.00 859.56 873.46 870.96 873.76 0.003511 5.83 3060.25 787.41 0.32

Little Eagle Ck 4.892   100-yr 6140.00 862.28 873.29 870.21 873.34 0.000726 2.35 3658.63 797.10 0.14
Little Eagle Ck 4.892   10-yr 2800.00 862.28 871.17 867.47 871.21 0.000819 2.09 2067.57 709.41 0.14
Little Eagle Ck 4.892   25-yr 3950.00 862.28 872.01 868.49 872.05 0.000770 2.18 2675.38 773.95 0.14
Little Eagle Ck 4.892   50-yr 5000.00 862.28 872.66 869.34 872.70 0.000744 2.26 3170.17 787.53 0.14
Little Eagle Ck 4.892   500-yr 9480.00 862.28 874.78 870.45 874.84 0.000726 2.61 4895.59 834.78 0.14

Little Eagle Ck 4.898    156th Street    Bridge

Little Eagle Ck 4.910   100-yr 6140.00 862.28 873.52 870.43 873.58 0.000884 2.75 3546.88 855.19 0.16
Little Eagle Ck 4.910   10-yr 2800.00 862.28 871.51 867.71 871.57 0.000999 2.48 1929.50 758.95 0.16
Little Eagle Ck 4.910   25-yr 3950.00 862.28 872.27 868.54 872.33 0.000990 2.64 2524.56 802.74 0.16
Little Eagle Ck 4.910   50-yr 5000.00 862.28 872.89 869.16 872.95 0.000943 2.71 3028.88 838.95 0.16
Little Eagle Ck 4.910   500-yr 9480.00 862.28 874.99 871.09 875.06 0.000857 2.98 4856.98 912.13 0.16



HEC-RAS  Plan: widen 186th   River: Little Eagle Ck   Reach: Little Eagle Ck (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
Little Eagle Ck 4.961   100-yr 6140.00 862.07 873.94 870.79 874.00 0.000944 2.41 3362.03 743.03 0.16
Little Eagle Ck 4.961   10-yr 2800.00 862.07 871.93 867.55 871.98 0.000978 2.18 1928.28 684.04 0.15
Little Eagle Ck 4.961   25-yr 3950.00 862.07 872.71 870.03 872.76 0.000971 2.27 2468.37 708.28 0.15
Little Eagle Ck 4.961   50-yr 5000.00 862.07 873.33 870.56 873.38 0.000959 2.35 2910.83 726.22 0.16
Little Eagle Ck 4.961   500-yr 9480.00 862.07 875.42 871.36 875.49 0.000941 2.54 4495.75 781.20 0.16

Little Eagle Ck 5.026   100-yr 6140.00 861.97 874.23 871.16 874.27 0.000670 2.22 3944.80 868.48 0.13
Little Eagle Ck 5.026   10-yr 2800.00 861.97 872.24 869.86 872.28 0.000773 2.13 2252.64 843.12 0.14
Little Eagle Ck 5.026   25-yr 3950.00 861.97 873.01 870.74 873.05 0.000723 2.17 2903.53 853.54 0.13
Little Eagle Ck 5.026   50-yr 5000.00 861.97 873.62 870.96 873.66 0.000693 2.20 3424.87 859.58 0.13
Little Eagle Ck 5.026   500-yr 9480.00 861.97 875.71 871.64 875.77 0.000662 2.40 5263.59 910.63 0.13

Little Eagle Ck 5.096   100-yr 6140.00 861.29 874.42 871.66 874.52 0.001290 3.33 3021.24 800.65 0.19
Little Eagle Ck 5.096   10-yr 2800.00 861.29 872.48 867.37 872.57 0.001265 2.84 1691.57 736.41 0.18
Little Eagle Ck 5.096   25-yr 3950.00 861.29 873.23 868.49 873.31 0.001296 3.06 2200.75 767.12 0.19
Little Eagle Ck 5.096   50-yr 5000.00 861.29 873.82 869.52 873.92 0.001300 3.21 2610.67 785.58 0.19
Little Eagle Ck 5.096   500-yr 9480.00 861.29 875.89 872.44 875.99 0.001201 3.53 4401.07 819.74 0.19

Little Eagle Ck 5.135   100-yr 6020.00 861.85 874.67 870.93 874.78 0.001646 3.69 2698.75 756.74 0.21
Little Eagle Ck 5.135   10-yr 2750.00 861.85 872.73 869.12 872.80 0.001361 2.88 1663.52 710.13 0.18
Little Eagle Ck 5.135   25-yr 3870.00 861.85 873.48 869.79 873.56 0.001502 3.22 2060.32 733.76 0.20
Little Eagle Ck 5.135   50-yr 4890.00 861.85 874.08 870.39 874.17 0.001584 3.46 2379.09 745.28 0.20
Little Eagle Ck 5.135   500-yr 9280.00 861.85 876.13 872.11 876.21 0.001309 3.62 4359.92 781.58 0.19

Little Eagle Ck 5.203   100-yr 6020.00 862.31 875.30 872.06 875.45 0.002233 4.11 2327.39 1160.64 0.25
Little Eagle Ck 5.203   10-yr 2750.00 862.31 873.25 870.55 873.35 0.001824 3.10 1440.24 970.42 0.21
Little Eagle Ck 5.203   25-yr 3870.00 862.31 874.05 871.33 874.17 0.001998 3.50 1783.19 1114.64 0.23
Little Eagle Ck 5.203   50-yr 4890.00 862.31 874.68 871.70 874.81 0.002120 3.81 2055.48 1135.98 0.24
Little Eagle Ck 5.203   500-yr 9280.00 862.31 876.55 872.94 876.60 0.000895 2.85 6051.04 1210.23 0.16

Little Eagle Ck 5.208    Private Road 1  Bridge

Little Eagle Ck 5.214   100-yr 6020.00 862.31 875.55 871.90 875.68 0.002093 4.15 2414.34 1182.94 0.23
Little Eagle Ck 5.214   10-yr 2750.00 862.31 873.50 870.53 873.57 0.001519 3.03 1599.37 1056.37 0.19
Little Eagle Ck 5.214   25-yr 3870.00 862.31 874.30 870.92 874.39 0.001761 3.48 1913.44 1124.41 0.21
Little Eagle Ck 5.214   50-yr 4890.00 862.31 874.93 871.55 875.03 0.001933 3.82 2163.97 1156.91 0.22
Little Eagle Ck 5.214   500-yr 9280.00 862.31 876.63 872.67 876.67 0.000779 2.71 6467.91 1209.32 0.14

Little Eagle Ck 5.239   100-yr 6020.00 863.51 875.81 872.22 876.01 0.002114 4.46 2150.83 1112.81 0.25
Little Eagle Ck 5.239   10-yr 2750.00 863.51 873.69 869.01 873.80 0.001454 3.16 1368.50 976.35 0.20
Little Eagle Ck 5.239   25-yr 3870.00 863.51 874.51 870.68 874.66 0.001736 3.69 1664.61 1020.55 0.22
Little Eagle Ck 5.239   50-yr 4890.00 863.51 875.17 871.74 875.34 0.001934 4.08 1905.45 1056.21 0.24
Little Eagle Ck 5.239   500-yr 9280.00 863.51 876.73 873.26 876.80 0.001038 3.32 5563.18 1173.08 0.18

Little Eagle Ck 5.321   100-yr 6020.00 864.13 876.58 872.85 876.63 0.001082 2.69 3413.75 1069.56 0.17
Little Eagle Ck 5.321   10-yr 2750.00 864.13 874.32 871.88 874.36 0.001211 2.28 1987.90 804.38 0.17
Little Eagle Ck 5.321   25-yr 3870.00 864.13 875.20 872.31 875.25 0.001126 2.41 2540.03 957.49 0.17
Little Eagle Ck 5.321   50-yr 4890.00 864.13 875.89 872.44 875.94 0.001095 2.55 2977.55 1015.40 0.17
Little Eagle Ck 5.321   500-yr 9280.00 864.13 877.22 873.42 877.28 0.001272 3.07 5101.67 1112.36 0.18

Little Eagle Ck 5.415   100-yr 4740.00 864.43 877.09 873.67 877.15 0.001141 2.80 2688.91 972.50 0.17
Little Eagle Ck 5.415   10-yr 2180.00 864.43 874.87 872.51 874.92 0.001199 2.48 1534.63 563.23 0.17
Little Eagle Ck 5.415   25-yr 3070.00 864.43 875.73 873.15 875.78 0.001183 2.63 1967.74 761.73 0.17
Little Eagle Ck 5.415   50-yr 3870.00 864.43 876.41 873.43 876.47 0.001170 2.73 2325.31 895.39 0.17
Little Eagle Ck 5.415   500-yr 7280.00 864.43 877.85 874.25 877.93 0.001548 3.38 4089.18 1032.35 0.20

Little Eagle Ck 5.497   100-yr 4740.00 864.89 877.49 877.53 0.000732 2.21 3625.98 986.65 0.14
Little Eagle Ck 5.497   10-yr 2180.00 864.89 875.36 875.40 0.001039 2.14 1778.89 765.92 0.16
Little Eagle Ck 5.497   25-yr 3070.00 864.89 876.18 876.21 0.000892 2.17 2431.24 842.18 0.15
Little Eagle Ck 5.497   50-yr 3870.00 864.89 876.84 876.87 0.000795 2.18 3006.50 902.26 0.14
Little Eagle Ck 5.497   500-yr 7280.00 864.89 878.38 878.43 0.000950 2.70 4554.37 1097.82 0.16

Little Eagle Ck 5.561   100-yr 4740.00 865.38 877.78 875.09 877.85 0.001441 3.04 2622.12 908.97 0.19
Little Eagle Ck 5.561   10-yr 2180.00 865.38 875.74 870.86 875.83 0.001709 3.02 1162.50 511.44 0.20
Little Eagle Ck 5.561   25-yr 3070.00 865.38 876.52 872.11 876.61 0.001770 3.18 1604.02 672.95 0.20
Little Eagle Ck 5.561   50-yr 3870.00 865.38 877.15 873.07 877.24 0.001706 3.22 2073.16 830.23 0.20
Little Eagle Ck 5.561   500-yr 7280.00 865.38 878.72 875.81 878.81 0.001590 3.31 3540.64 1017.34 0.20

Little Eagle Ck 5.688   100-yr 4740.00 867.52 878.52 878.56 0.001108 2.56 3737.93 1062.49 0.17
Little Eagle Ck 5.688   10-yr 2180.00 867.52 876.72 876.76 0.001444 2.42 1942.72 906.60 0.18
Little Eagle Ck 5.688   25-yr 3070.00 867.52 877.43 877.47 0.001266 2.46 2619.51 973.67 0.17
Little Eagle Ck 5.688   50-yr 3870.00 867.52 878.00 878.04 0.001174 2.51 3189.65 1041.56 0.17
Little Eagle Ck 5.688   500-yr 7280.00 867.52 879.53 879.57 0.001209 2.92 4819.96 1085.08 0.18

Little Eagle Ck 5.787   100-yr 4740.00 868.33 879.05 876.80 879.09 0.001001 2.25 3435.89 1125.19 0.16
Little Eagle Ck 5.787   10-yr 2180.00 868.33 877.42 874.17 877.47 0.001346 2.26 1711.48 981.49 0.18
Little Eagle Ck 5.787   25-yr 3070.00 868.33 878.05 875.41 878.10 0.001191 2.26 2348.51 1039.50 0.17
Little Eagle Ck 5.787   50-yr 3870.00 868.33 878.57 876.49 878.61 0.001076 2.25 2898.79 1099.68 0.16
Little Eagle Ck 5.787   500-yr 7280.00 868.33 880.08 877.22 880.12 0.001003 2.39 4624.25 1182.74 0.16

Little Eagle Ck 5.945   100-yr 4740.00 870.78 880.27 878.51 880.37 0.002907 3.70 2116.80 665.73 0.26
Little Eagle Ck 5.945   10-yr 2180.00 870.78 878.93 878.03 879.01 0.002902 3.14 1250.09 629.11 0.25
Little Eagle Ck 5.945   25-yr 3070.00 870.78 879.44 878.44 879.52 0.002945 3.38 1573.62 642.04 0.26
Little Eagle Ck 5.945   50-yr 3870.00 870.78 879.86 878.44 879.95 0.002932 3.55 1844.25 655.27 0.26
Little Eagle Ck 5.945   500-yr 7280.00 870.78 881.30 878.97 881.42 0.003033 4.20 2818.57 725.60 0.28

Little Eagle Ck 6.062   100-yr 4630.00 871.61 881.77 880.15 881.91 0.003486 4.24 1732.23 830.82 0.29
Little Eagle Ck 6.062   10-yr 2130.00 871.61 880.45 879.11 880.56 0.003197 3.50 999.56 717.54 0.27
Little Eagle Ck 6.062   25-yr 3000.00 871.61 880.97 879.50 881.10 0.003369 3.82 1278.28 770.59 0.28



HEC-RAS  Plan: widen 186th   River: Little Eagle Ck   Reach: Little Eagle Ck (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
Little Eagle Ck 6.062   50-yr 3780.00 871.61 881.37 879.75 881.51 0.003450 4.04 1504.12 804.57 0.29
Little Eagle Ck 6.062   500-yr 7120.00 871.61 882.65 880.73 882.76 0.002634 4.00 3057.59 942.40 0.26

Little Eagle Ck 6.199   100-yr 4630.00 874.78 883.59 880.75 883.68 0.001801 3.14 2069.01 550.86 0.21
Little Eagle Ck 6.199   10-yr 2130.00 874.78 882.01 880.00 882.06 0.001431 2.34 1250.03 464.48 0.18
Little Eagle Ck 6.199   25-yr 3000.00 874.78 882.67 880.31 882.73 0.001597 2.68 1582.63 499.18 0.20
Little Eagle Ck 6.199   50-yr 3780.00 874.78 883.15 880.51 883.23 0.001707 2.92 1830.71 530.94 0.21
Little Eagle Ck 6.199   500-yr 7120.00 874.78 884.45 881.33 884.58 0.002397 3.92 2571.29 627.44 0.25

Little Eagle Ck 6.314   100-yr 4630.00 875.46 884.56 882.17 884.62 0.001627 2.85 2601.85 782.30 0.20
Little Eagle Ck 6.314   10-yr 2130.00 875.46 883.10 881.21 883.19 0.003023 3.25 931.04 609.23 0.26
Little Eagle Ck 6.314   25-yr 3000.00 875.46 883.59 881.60 883.64 0.001725 2.62 1884.35 717.51 0.20
Little Eagle Ck 6.314   50-yr 3780.00 875.46 884.08 881.89 884.14 0.001613 2.69 2242.54 733.35 0.20
Little Eagle Ck 6.314   500-yr 7120.00 875.46 885.60 882.98 885.67 0.001691 3.21 3445.78 838.68 0.21

Little Eagle Ck 6.442   100-yr 4630.00 875.10 885.16 883.34 885.18 0.000612 2.02 4372.28 1354.87 0.13
Little Eagle Ck 6.442   10-yr 2130.00 875.10 883.81 881.61 884.11 0.004539 4.84 543.97 1135.97 0.34
Little Eagle Ck 6.442   25-yr 3000.00 875.10 884.21 882.34 884.23 0.000623 1.87 3141.83 1207.68 0.13
Little Eagle Ck 6.442   50-yr 3780.00 875.10 884.69 882.85 884.71 0.000633 1.97 3750.39 1305.20 0.13
Little Eagle Ck 6.442   500-yr 7120.00 875.10 886.21 884.01 886.24 0.000603 2.18 5841.22 1415.41 0.13

Little Eagle Ck 6.455    166th Street    Bridge

Little Eagle Ck 6.472   100-yr 4630.00 875.10 885.72 883.73 885.75 0.000840 2.35 3713.08 1263.96 0.15
Little Eagle Ck 6.472   10-yr 2130.00 875.10 884.85 881.88 885.00 0.002333 3.62 789.47 1119.59 0.24
Little Eagle Ck 6.472   25-yr 3000.00 875.10 885.30 882.86 885.32 0.000540 1.81 3196.05 1231.47 0.12
Little Eagle Ck 6.472   50-yr 3780.00 875.10 885.50 883.32 885.52 0.000707 2.11 3434.86 1249.67 0.14
Little Eagle Ck 6.472   500-yr 7120.00 875.10 886.42 884.71 886.46 0.001064 2.80 4631.88 1342.85 0.17

Little Eagle Ck 6.570   100-yr 4630.00 876.00 886.34 886.44 0.002101 3.50 2267.00 544.21 0.23
Little Eagle Ck 6.570   10-yr 2130.00 876.00 885.63 885.66 0.000762 1.96 1883.45 530.96 0.14
Little Eagle Ck 6.570   25-yr 3000.00 876.00 885.71 885.77 0.001412 2.69 1927.77 531.98 0.19
Little Eagle Ck 6.570   50-yr 3780.00 876.00 886.02 886.10 0.001768 3.11 2093.59 538.93 0.21
Little Eagle Ck 6.570   500-yr 7120.00 876.00 887.22 887.36 0.002808 4.37 2750.86 558.83 0.27

Little Eagle Ck 6.654   100-yr 4630.00 877.34 887.23 887.32 0.001892 3.26 2233.20 532.93 0.22
Little Eagle Ck 6.654   10-yr 2130.00 877.34 886.02 886.05 0.001061 2.15 1606.07 497.41 0.16
Little Eagle Ck 6.654   25-yr 3000.00 877.34 886.36 886.42 0.001550 2.70 1779.73 506.30 0.19
Little Eagle Ck 6.654   50-yr 3780.00 877.34 886.80 886.87 0.001745 3.00 2005.70 523.72 0.21
Little Eagle Ck 6.654   500-yr 7120.00 877.34 888.34 888.46 0.002215 3.90 2841.48 569.76 0.24

Little Eagle Ck 6.711   100-yr 4630.00 878.54 887.81 887.88 0.001745 3.03 2383.40 555.75 0.21
Little Eagle Ck 6.711   10-yr 2130.00 878.54 886.38 886.41 0.001253 2.18 1608.44 529.81 0.17
Little Eagle Ck 6.711   25-yr 3000.00 878.54 886.85 886.91 0.001573 2.59 1864.14 536.53 0.19
Little Eagle Ck 6.711   50-yr 3780.00 878.54 887.34 887.40 0.001659 2.82 2125.63 543.46 0.20
Little Eagle Ck 6.711   500-yr 7120.00 878.54 889.00 889.10 0.001908 3.55 3060.72 581.40 0.22

Little Eagle Ck 6.807   100-yr 3640.00 878.49 888.52 885.61 888.57 0.001040 2.57 2293.53 590.59 0.17
Little Eagle Ck 6.807   10-yr 1690.00 878.49 886.91 884.38 886.95 0.000872 2.00 1411.34 514.35 0.15
Little Eagle Ck 6.807   25-yr 2370.00 878.49 887.50 885.14 887.54 0.000973 2.26 1719.52 533.54 0.16
Little Eagle Ck 6.807   50-yr 2980.00 878.49 888.02 885.50 888.07 0.001017 2.43 2005.86 567.71 0.16
Little Eagle Ck 6.807   500-yr 5570.00 878.49 889.78 886.07 889.84 0.001087 2.92 3081.68 664.96 0.17

Little Eagle Ck 6.812    Private Road 2  Bridge

Little Eagle Ck 6.822   100-yr 3640.00 878.49 888.81 885.78 888.85 0.000905 2.58 2490.69 618.75 0.16
Little Eagle Ck 6.822   10-yr 1690.00 878.49 887.27 883.99 887.29 0.000568 1.78 1632.42 493.54 0.12
Little Eagle Ck 6.822   25-yr 2370.00 878.49 887.83 884.69 887.87 0.000730 2.13 1921.50 530.03 0.14
Little Eagle Ck 6.822   50-yr 2980.00 878.49 888.33 885.24 888.37 0.000856 2.41 2199.53 596.02 0.15
Little Eagle Ck 6.822   500-yr 5570.00 878.49 890.02 886.00 890.08 0.001004 2.98 3300.09 700.24 0.17

Little Eagle Ck 6.869   100-yr 3640.00 877.68 889.05 889.12 0.001119 2.79 2067.53 478.24 0.17
Little Eagle Ck 6.869   10-yr 1690.00 877.68 887.43 887.46 0.000757 1.98 1356.69 415.54 0.14
Little Eagle Ck 6.869   25-yr 2370.00 877.68 888.04 888.08 0.000912 2.31 1612.87 425.90 0.15
Little Eagle Ck 6.869   50-yr 2980.00 877.68 888.56 888.61 0.000992 2.52 1836.78 435.16 0.16
Little Eagle Ck 6.869   500-yr 5570.00 877.68 890.30 890.40 0.001365 3.40 2741.76 596.11 0.20

Little Eagle Ck 6.963   100-yr 3640.00 878.01 889.56 886.39 889.63 0.001280 3.10 2138.01 604.76 0.19
Little Eagle Ck 6.963   10-yr 1690.00 878.01 887.84 884.21 887.92 0.001363 2.76 1137.86 555.80 0.19
Little Eagle Ck 6.963   25-yr 2370.00 878.01 888.50 885.48 888.57 0.001365 2.93 1509.83 577.92 0.19
Little Eagle Ck 6.963   50-yr 2980.00 878.01 889.03 886.16 889.11 0.001319 3.02 1823.40 591.05 0.19
Little Eagle Ck 6.963   500-yr 5570.00 878.01 890.86 887.58 890.94 0.001215 3.32 2943.67 633.26 0.19

Little Eagle Ck 7.061   100-yr 3640.00 875.96 890.29 890.50 0.002026 4.31 1488.62 521.57 0.24
Little Eagle Ck 7.061   10-yr 1690.00 875.96 888.50 888.64 0.001356 3.10 725.79 339.29 0.19
Little Eagle Ck 7.061   25-yr 2370.00 875.96 889.21 889.39 0.001705 3.67 998.12 412.74 0.22
Little Eagle Ck 7.061   50-yr 2980.00 875.96 889.76 889.95 0.001873 4.00 1229.91 442.61 0.23
Little Eagle Ck 7.061   500-yr 5570.00 875.96 891.57 891.79 0.002082 4.73 2183.99 570.31 0.25

Little Eagle Ck 7.064    Private Road 3  Bridge

Little Eagle Ck 7.069   100-yr 3640.00 875.96 890.61 885.63 890.75 0.001679 3.73 1613.92 472.74 0.21
Little Eagle Ck 7.069   10-yr 1690.00 875.96 888.94 882.80 889.04 0.001192 2.76 883.93 361.31 0.17
Little Eagle Ck 7.069   25-yr 2370.00 875.96 889.59 884.10 889.71 0.001489 3.26 1149.29 436.52 0.20
Little Eagle Ck 7.069   50-yr 2980.00 875.96 890.08 884.93 890.22 0.001631 3.54 1370.55 457.12 0.21
Little Eagle Ck 7.069   500-yr 5570.00 875.96 891.84 888.06 892.02 0.001895 4.30 2259.41 593.95 0.23

Little Eagle Ck 7.133   100-yr 3640.00 878.35 891.07 891.13 0.001011 2.87 2299.59 516.19 0.16
Little Eagle Ck 7.133   10-yr 1690.00 878.35 889.30 889.34 0.000792 2.22 1432.30 467.87 0.14



HEC-RAS  Plan: widen 186th   River: Little Eagle Ck   Reach: Little Eagle Ck (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
Little Eagle Ck 7.133   25-yr 2370.00 878.35 890.01 890.06 0.000878 2.47 1770.83 484.82 0.15
Little Eagle Ck 7.133   50-yr 2980.00 878.35 890.54 890.59 0.000951 2.68 2029.06 497.19 0.16
Little Eagle Ck 7.133   500-yr 5570.00 878.35 892.35 892.43 0.001154 3.34 2985.90 558.12 0.18

Little Eagle Ck 7.229   100-yr 3640.00 880.39 891.55 888.61 891.61 0.001282 2.98 2328.38 879.29 0.18
Little Eagle Ck 7.229   10-yr 1690.00 880.39 889.75 887.23 889.82 0.001495 2.72 1225.13 568.04 0.19
Little Eagle Ck 7.229   25-yr 2370.00 880.39 890.47 887.85 890.53 0.001392 2.82 1651.16 632.65 0.19
Little Eagle Ck 7.229   50-yr 2980.00 880.39 891.01 888.20 891.07 0.001343 2.91 1984.62 755.02 0.19
Little Eagle Ck 7.229   500-yr 5570.00 880.39 892.85 889.11 892.90 0.001124 3.08 3718.72 1061.94 0.18

Little Eagle Ck 7.327   100-yr 3640.00 881.15 892.21 889.21 892.28 0.001288 3.06 2506.37 860.88 0.19
Little Eagle Ck 7.327   10-yr 1690.00 881.15 890.47 886.73 890.53 0.001287 2.62 1087.02 577.50 0.18
Little Eagle Ck 7.327   25-yr 2370.00 881.15 891.19 888.44 891.26 0.001408 2.94 1682.43 769.01 0.19
Little Eagle Ck 7.327   50-yr 2980.00 881.15 891.70 888.85 891.77 0.001334 2.99 2082.31 800.26 0.19
Little Eagle Ck 7.327   500-yr 5570.00 881.15 893.44 889.92 893.50 0.001153 3.17 3603.49 942.49 0.18

Little Eagle Ck 7.448   100-yr 3640.00 882.40 892.80 889.51 892.83 0.000643 2.22 2875.01 764.86 0.13
Little Eagle Ck 7.448   10-yr 1690.00 882.40 891.05 887.50 891.08 0.000630 1.89 1534.81 636.71 0.13
Little Eagle Ck 7.448   25-yr 2370.00 882.40 891.81 888.79 891.84 0.000647 2.05 1923.11 679.95 0.13
Little Eagle Ck 7.448   50-yr 2980.00 882.40 892.29 889.26 892.32 0.000631 2.11 2504.07 711.47 0.13
Little Eagle Ck 7.448   500-yr 5570.00 882.40 894.02 890.03 894.06 0.000731 2.59 3894.66 983.78 0.15

Little Eagle Ck 7.473   100-yr 3640.00 882.41 892.89 889.77 892.91 0.000588 1.69 3205.68 1044.26 0.12
Little Eagle Ck 7.473   10-yr 1690.00 882.41 891.15 887.00 891.19 0.000960 1.90 1272.04 773.13 0.15
Little Eagle Ck 7.473   25-yr 2370.00 882.41 891.90 887.73 891.95 0.000919 2.05 1619.55 816.29 0.15
Little Eagle Ck 7.473   50-yr 2980.00 882.41 892.38 889.17 892.41 0.000727 1.92 2349.13 923.04 0.14
Little Eagle Ck 7.473   500-yr 5570.00 882.41 894.12 890.38 894.15 0.000524 1.81 4543.11 1136.87 0.12

Little Eagle Ck 7.481    Private Road 4  Bridge

Little Eagle Ck 7.485   100-yr 3640.00 882.41 892.95 890.00 892.97 0.000586 1.76 3315.00 1051.94 0.12
Little Eagle Ck 7.485   10-yr 1690.00 882.41 891.24 889.05 891.28 0.001071 2.02 1227.30 782.16 0.16
Little Eagle Ck 7.485   25-yr 2370.00 882.41 891.99 889.41 892.04 0.001073 2.14 1548.21 851.45 0.16
Little Eagle Ck 7.485   50-yr 2980.00 882.41 892.45 889.64 892.47 0.000737 1.87 2425.24 977.01 0.13
Little Eagle Ck 7.485   500-yr 5570.00 882.41 894.18 890.44 894.20 0.000524 1.86 4607.01 1162.23 0.12

Little Eagle Ck 7.523   100-yr 3640.00 882.92 893.04 890.01 893.06 0.000510 1.67 3390.49 1096.10 0.11
Little Eagle Ck 7.523   10-yr 1690.00 882.92 891.41 888.52 891.44 0.000751 1.68 1477.70 778.28 0.13
Little Eagle Ck 7.523   25-yr 2370.00 882.92 892.15 889.55 892.18 0.000711 1.79 1882.04 966.16 0.13
Little Eagle Ck 7.523   50-yr 2980.00 882.92 892.56 889.82 892.58 0.000526 1.61 2925.97 1023.60 0.11
Little Eagle Ck 7.523   500-yr 5570.00 882.92 894.26 890.47 894.28 0.000472 1.79 4616.39 1188.84 0.11

Little Eagle Ck 7.641   100-yr 3170.00 884.35 893.30 890.81 893.31 0.000429 1.40 3019.43 1036.15 0.10
Little Eagle Ck 7.641   10-yr 1480.00 884.35 892.15 888.53 892.40 0.004757 4.02 370.79 881.02 0.33
Little Eagle Ck 7.641   25-yr 2070.00 884.35 892.84 889.41 893.21 0.005807 4.87 432.95 989.95 0.37
Little Eagle Ck 7.641   50-yr 2600.00 884.35 893.01 890.10 893.03 0.000377 1.27 2778.48 1011.02 0.09
Little Eagle Ck 7.641   500-yr 4850.00 884.35 894.49 892.48 894.51 0.000391 1.51 4047.84 1088.47 0.10

Little Eagle Ck 7.652    Private Road 5  Bridge

Little Eagle Ck 7.664   100-yr 3170.00 884.35 894.87 891.57 894.88 0.000308 1.50 3612.08 948.93 0.09
Little Eagle Ck 7.664   10-yr 1480.00 884.35 892.61 889.96 892.76 0.002497 3.47 588.75 762.97 0.25
Little Eagle Ck 7.664   25-yr 2070.00 884.35 893.82 890.64 893.96 0.001997 3.50 862.17 885.42 0.23
Little Eagle Ck 7.664   50-yr 2600.00 884.35 894.45 891.13 894.46 0.000289 1.41 3241.72 927.31 0.09
Little Eagle Ck 7.664   500-yr 4850.00 884.35 895.72 892.68 895.74 0.000398 1.82 4363.92 1015.71 0.11

Little Eagle Ck 7.724   100-yr 3170.00 885.93 895.00 891.63 895.05 0.000806 2.18 1852.07 679.85 0.14
Little Eagle Ck 7.724   10-yr 1480.00 885.93 893.17 891.03 893.20 0.000780 1.75 1161.13 569.08 0.14
Little Eagle Ck 7.724   25-yr 2070.00 885.93 894.27 891.31 894.30 0.000580 1.72 1573.18 624.85 0.12
Little Eagle Ck 7.724   50-yr 2600.00 885.93 894.57 891.47 894.61 0.000729 1.99 1689.04 650.05 0.14
Little Eagle Ck 7.724   500-yr 4850.00 885.93 895.89 892.07 895.97 0.001097 2.75 2192.06 753.96 0.17

Little Eagle Ck 7.828   100-yr 3170.00 886.85 895.66 892.24 895.88 0.002620 4.03 893.43 1329.86 0.26
Little Eagle Ck 7.828   10-yr 1480.00 886.85 893.78 890.05 893.89 0.001940 2.84 594.91 738.36 0.22
Little Eagle Ck 7.828   25-yr 2070.00 886.85 894.75 890.76 894.89 0.001917 3.16 749.35 1159.83 0.22
Little Eagle Ck 7.828   50-yr 2600.00 886.85 895.17 891.62 895.35 0.002333 3.63 815.99 1248.08 0.25
Little Eagle Ck 7.828   500-yr 4850.00 886.85 896.76 893.29 897.10 0.003502 5.12 1067.83 1542.65 0.31

Little Eagle Ck 7.847    SR 32           Bridge

Little Eagle Ck 7.863   100-yr 3170.00 886.85 896.56 892.84 896.70 0.001645 3.37 1185.07 1148.75 0.21
Little Eagle Ck 7.863   10-yr 1480.00 886.85 894.35 890.80 894.43 0.001504 2.58 730.50 639.50 0.19
Little Eagle Ck 7.863   25-yr 2070.00 886.85 895.38 892.00 895.47 0.001413 2.80 938.29 686.03 0.19
Little Eagle Ck 7.863   50-yr 2600.00 886.85 895.95 892.50 896.06 0.001565 3.11 1056.12 802.76 0.20
Little Eagle Ck 7.863   500-yr 4850.00 886.85 897.67 893.63 897.88 0.002197 4.25 1418.45 1501.36 0.25

Little Eagle Ck 7.919   100-yr 3170.00 888.24 897.10 897.16 0.001284 2.78 1849.71 440.31 0.18
Little Eagle Ck 7.919   10-yr 1480.00 888.24 894.87 894.92 0.001634 2.44 957.76 342.12 0.19
Little Eagle Ck 7.919   25-yr 2070.00 888.24 895.84 895.89 0.001291 2.45 1313.72 402.15 0.18
Little Eagle Ck 7.919   50-yr 2600.00 888.24 896.46 896.53 0.001379 2.71 1574.56 428.20 0.19
Little Eagle Ck 7.919   500-yr 4850.00 888.24 898.36 898.44 0.001372 3.21 2421.12 465.47 0.20

Little Eagle Ck 8.006   100-yr 3170.00 888.55 897.65 897.71 0.001107 2.50 1938.81 468.40 0.17
Little Eagle Ck 8.006   10-yr 1480.00 888.55 895.55 895.59 0.001335 2.15 1049.95 384.50 0.17
Little Eagle Ck 8.006   25-yr 2070.00 888.55 896.41 896.46 0.001166 2.25 1390.75 412.73 0.17
Little Eagle Ck 8.006   50-yr 2600.00 888.55 897.05 897.10 0.001142 2.39 1663.88 444.99 0.17
Little Eagle Ck 8.006   500-yr 4850.00 888.55 898.95 899.02 0.001173 2.89 2583.50 524.38 0.18

Little Eagle Ck 8.108   100-yr 3170.00 889.20 898.36 895.14 898.46 0.001673 3.19 1546.97 322.54 0.21



HEC-RAS  Plan: widen 186th   River: Little Eagle Ck   Reach: Little Eagle Ck (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
Little Eagle Ck 8.108   10-yr 1480.00 889.20 896.35 893.66 896.41 0.001667 2.56 919.26 302.70 0.20
Little Eagle Ck 8.108   25-yr 2070.00 889.20 897.15 894.29 897.22 0.001651 2.80 1162.36 309.14 0.20
Little Eagle Ck 8.108   50-yr 2600.00 889.20 897.77 894.81 897.86 0.001648 2.99 1358.66 315.66 0.21
Little Eagle Ck 8.108   500-yr 4850.00 889.20 899.73 895.78 899.86 0.001937 3.85 2025.16 458.23 0.23

Little Eagle Ck 8.235   100-yr 2740.00 890.19 899.34 895.70 899.42 0.001237 2.83 1787.47 1002.94 0.18
Little Eagle Ck 8.235   10-yr 1290.00 890.19 897.53 893.79 897.66 0.002035 3.02 568.30 652.93 0.22
Little Eagle Ck 8.235   25-yr 1800.00 890.19 898.26 894.55 898.37 0.001791 3.07 1013.25 903.22 0.21
Little Eagle Ck 8.235   50-yr 2250.00 890.19 898.81 895.16 898.90 0.001484 2.95 1396.27 948.93 0.20
Little Eagle Ck 8.235   500-yr 4180.00 890.19 900.44 898.03 900.46 0.000462 1.89 3934.24 1102.88 0.11

Little Eagle Ck 8.242    Eagletown Road  Bridge

Little Eagle Ck 8.249   100-yr 2740.00 890.24 899.73 896.36 899.75 0.000415 1.56 2589.98 726.70 0.10
Little Eagle Ck 8.249   10-yr 1290.00 890.24 898.11 894.78 898.13 0.000488 1.42 1472.09 666.20 0.11
Little Eagle Ck 8.249   25-yr 1800.00 890.24 898.79 895.40 898.81 0.000428 1.44 1931.61 687.34 0.10
Little Eagle Ck 8.249   50-yr 2250.00 890.24 899.25 895.89 899.27 0.000421 1.49 2249.84 697.17 0.10
Little Eagle Ck 8.249   500-yr 4180.00 890.24 900.70 897.26 900.73 0.000456 1.78 3410.95 988.58 0.11

Little Eagle Ck 8.348   100-yr 2740.00 890.11 900.04 897.25 900.09 0.000947 2.33 1743.20 446.61 0.15
Little Eagle Ck 8.348   10-yr 1290.00 890.11 898.44 894.95 898.47 0.000820 1.83 1074.65 403.84 0.14
Little Eagle Ck 8.348   25-yr 1800.00 890.11 899.09 895.61 899.13 0.000844 2.00 1342.27 411.16 0.14
Little Eagle Ck 8.348   50-yr 2250.00 890.11 899.55 896.88 899.60 0.000890 2.15 1533.63 417.75 0.15
Little Eagle Ck 8.348   500-yr 4180.00 890.11 901.05 897.64 901.12 0.001112 2.76 2205.33 469.35 0.17

Little Eagle Ck 8.401   100-yr 2740.00 890.75 900.21 900.27 0.001363 2.65 1561.20 480.23 0.18
Little Eagle Ck 8.401   10-yr 1290.00 890.75 898.61 898.66 0.001391 2.21 889.94 386.57 0.18
Little Eagle Ck 8.401   25-yr 1800.00 890.75 899.26 899.30 0.001309 2.33 1142.22 402.13 0.18
Little Eagle Ck 8.401   50-yr 2250.00 890.75 899.72 899.77 0.001346 2.49 1335.15 434.11 0.18
Little Eagle Ck 8.401   500-yr 4180.00 890.75 901.23 901.31 0.001459 3.02 2084.86 544.89 0.19

Little Eagle Ck 8.403    Private Road 6  Bridge

Little Eagle Ck 8.405   100-yr 2740.00 890.75 900.26 897.76 900.32 0.001454 2.88 1529.77 475.60 0.19
Little Eagle Ck 8.405   10-yr 1290.00 890.75 898.67 896.62 898.72 0.001480 2.45 863.02 385.85 0.18
Little Eagle Ck 8.405   25-yr 1800.00 890.75 899.31 897.32 899.36 0.001426 2.59 1112.96 408.50 0.18
Little Eagle Ck 8.405   50-yr 2250.00 890.75 899.77 897.55 899.83 0.001442 2.73 1305.02 437.35 0.19
Little Eagle Ck 8.405   500-yr 4180.00 890.75 901.28 898.26 901.36 0.001534 3.24 2058.45 558.29 0.20

Little Eagle Ck 8.420   100-yr 2740.00 890.88 900.37 897.93 900.45 0.001648 3.01 1461.16 456.45 0.20
Little Eagle Ck 8.420   10-yr 1290.00 890.88 898.78 895.95 898.85 0.001676 2.55 816.79 365.32 0.20
Little Eagle Ck 8.420   25-yr 1800.00 890.88 899.42 897.21 899.48 0.001682 2.75 1061.70 401.46 0.20
Little Eagle Ck 8.420   50-yr 2250.00 890.88 899.88 897.68 899.95 0.001662 2.88 1249.88 412.51 0.20
Little Eagle Ck 8.420   500-yr 4180.00 890.88 901.40 898.49 901.50 0.001769 3.42 1962.72 511.27 0.21

Little Eagle Ck 8.475   100-yr 2740.00 891.37 900.66 900.72 0.001241 2.64 1674.44 483.92 0.18
Little Eagle Ck 8.475   10-yr 1290.00 891.37 899.09 899.12 0.001026 2.01 996.92 359.43 0.16
Little Eagle Ck 8.475   25-yr 1800.00 891.37 899.72 899.76 0.001155 2.30 1242.22 431.95 0.17
Little Eagle Ck 8.475   50-yr 2250.00 891.37 900.18 900.23 0.001239 2.51 1446.26 458.16 0.18
Little Eagle Ck 8.475   500-yr 4180.00 891.37 901.71 901.79 0.001406 3.09 2221.04 565.34 0.19

Little Eagle Ck 8.480    Private Road 7  Bridge

Little Eagle Ck 8.483   100-yr 2740.00 891.37 900.77 898.15 900.83 0.001843 2.82 1525.61 470.38 0.21
Little Eagle Ck 8.483   10-yr 1290.00 891.37 899.22 897.37 899.26 0.001811 2.26 877.03 374.79 0.19
Little Eagle Ck 8.483   25-yr 1800.00 891.37 899.84 897.63 899.89 0.001770 2.45 1121.52 399.89 0.20
Little Eagle Ck 8.483   50-yr 2250.00 891.37 900.29 897.87 900.35 0.001871 2.68 1308.37 439.93 0.21
Little Eagle Ck 8.483   500-yr 4180.00 891.37 901.81 898.53 901.89 0.001955 3.24 2049.22 532.96 0.22

Little Eagle Ck 8.517   100-yr 2740.00 892.29 901.00 901.09 0.002120 3.01 1308.95 425.64 0.23
Little Eagle Ck 8.517   10-yr 1290.00 892.29 899.47 899.54 0.002100 2.41 732.87 324.02 0.21
Little Eagle Ck 8.517   25-yr 1800.00 892.29 900.08 900.16 0.002144 2.67 942.94 366.42 0.22
Little Eagle Ck 8.517   50-yr 2250.00 892.29 900.53 900.62 0.002167 2.86 1116.71 396.88 0.23
Little Eagle Ck 8.517   500-yr 4180.00 892.29 902.04 902.15 0.002180 3.42 1780.19 483.86 0.24

Little Eagle Ck 8.592   100-yr 2740.00 892.57 901.63 901.70 0.001482 2.79 1427.11 386.56 0.19
Little Eagle Ck 8.592   10-yr 1290.00 892.57 900.08 900.13 0.001329 2.20 872.84 338.36 0.17
Little Eagle Ck 8.592   25-yr 1800.00 892.57 900.70 900.76 0.001379 2.43 1086.35 348.11 0.18
Little Eagle Ck 8.592   50-yr 2250.00 892.57 901.16 901.23 0.001439 2.62 1252.03 369.31 0.19
Little Eagle Ck 8.592   500-yr 4180.00 892.57 902.74 902.84 0.001885 3.50 1981.54 572.09 0.22

Little Eagle Ck 8.698   100-yr 2740.00 893.63 902.42 900.11 902.51 0.002552 3.73 1415.24 452.25 0.25
Little Eagle Ck 8.698   10-yr 1290.00 893.63 900.83 899.20 900.91 0.002370 3.02 800.67 332.47 0.23
Little Eagle Ck 8.698   25-yr 1800.00 893.63 901.47 899.66 901.55 0.002482 3.33 1024.83 370.16 0.24
Little Eagle Ck 8.698   50-yr 2250.00 893.63 901.95 899.90 902.04 0.002533 3.55 1213.54 412.04 0.25
Little Eagle Ck 8.698   500-yr 4180.00 893.63 903.63 900.65 903.74 0.002488 4.11 2027.76 683.36 0.26

Little Eagle Ck 8.795   100-yr 2330.00 894.14 903.37 900.65 903.43 0.001860 2.85 1452.23 531.19 0.21
Little Eagle Ck 8.795   10-yr 1100.00 894.14 901.78 899.91 901.82 0.001891 2.33 824.02 342.71 0.20
Little Eagle Ck 8.795   25-yr 1530.00 894.14 902.41 900.18 902.46 0.001843 2.52 1046.50 360.63 0.20
Little Eagle Ck 8.795   50-yr 1910.00 894.14 902.89 900.39 902.94 0.001819 2.67 1221.04 414.95 0.20
Little Eagle Ck 8.795   500-yr 3540.00 894.14 904.54 901.15 904.61 0.001767 3.14 2197.74 705.12 0.21

Little Eagle Ck 8.858   100-yr 2330.00 894.34 903.88 900.94 903.94 0.001338 2.71 1529.95 518.49 0.18
Little Eagle Ck 8.858   10-yr 1100.00 894.34 902.26 899.86 902.30 0.001157 2.10 895.81 336.17 0.16
Little Eagle Ck 8.858   25-yr 1530.00 894.34 902.91 900.26 902.96 0.001260 2.37 1120.50 358.97 0.17
Little Eagle Ck 8.858   50-yr 1910.00 894.34 903.39 900.71 903.45 0.001306 2.55 1297.85 411.68 0.18
Little Eagle Ck 8.858   500-yr 3540.00 894.34 905.04 901.44 905.11 0.001307 2.97 2302.94 734.55 0.19



HEC-RAS  Plan: widen 186th   River: Little Eagle Ck   Reach: Little Eagle Ck (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
Little Eagle Ck 8.919   100-yr 2330.00 894.75 904.35 901.25 904.41 0.001574 2.69 1473.46 618.14 0.20
Little Eagle Ck 8.919   10-yr 1100.00 894.75 902.68 899.21 902.74 0.001620 2.33 751.82 335.95 0.19
Little Eagle Ck 8.919   25-yr 1530.00 894.75 903.36 900.64 903.42 0.001637 2.51 987.41 368.55 0.20
Little Eagle Ck 8.919   50-yr 1910.00 894.75 903.85 900.96 903.92 0.001650 2.64 1174.53 503.71 0.20
Little Eagle Ck 8.919   500-yr 3540.00 894.75 905.48 901.95 905.54 0.001412 2.77 2303.76 855.48 0.19

Little Eagle Ck 9.032   100-yr 2330.00 895.50 904.99 902.42 905.01 0.000721 1.80 1963.43 779.57 0.13
Little Eagle Ck 9.032   10-yr 1100.00 895.50 903.44 901.78 903.46 0.000943 1.67 1035.16 532.70 0.14
Little Eagle Ck 9.032   25-yr 1530.00 895.50 904.05 902.13 904.08 0.000816 1.70 1381.23 580.99 0.14
Little Eagle Ck 9.032   50-yr 1910.00 895.50 904.52 902.29 904.55 0.000751 1.74 1664.59 617.69 0.13
Little Eagle Ck 9.032   500-yr 3540.00 895.50 906.05 902.78 906.08 0.000651 1.91 2869.24 862.20 0.13

Little Eagle Ck 9.092   100-yr 2330.00 896.10 905.23 905.26 0.000938 1.97 1889.38 734.86 0.15
Little Eagle Ck 9.092   10-yr 1100.00 896.10 903.77 903.80 0.001257 1.85 949.30 556.91 0.16
Little Eagle Ck 9.092   25-yr 1530.00 896.10 904.34 904.37 0.001067 1.86 1280.37 602.73 0.15
Little Eagle Ck 9.092   50-yr 1910.00 896.10 904.78 904.81 0.000976 1.89 1568.86 674.04 0.15
Little Eagle Ck 9.092   500-yr 3540.00 896.10 906.27 906.31 0.000820 2.07 2723.07 876.25 0.14

Little Eagle Ck 9.203   100-yr 2330.00 896.92 906.03 904.24 906.14 0.002668 3.39 1008.32 419.87 0.25
Little Eagle Ck 9.203   10-yr 1100.00 896.92 904.78 901.86 904.90 0.002973 3.02 472.29 345.22 0.26
Little Eagle Ck 9.203   25-yr 1530.00 896.92 905.26 902.66 905.40 0.003216 3.37 604.94 380.39 0.27
Little Eagle Ck 9.203   50-yr 1910.00 896.92 905.64 903.24 905.77 0.003087 3.47 774.05 399.01 0.27
Little Eagle Ck 9.203   500-yr 3540.00 896.92 906.97 905.05 907.10 0.002533 3.67 1456.24 524.32 0.25

Little Eagle Ck 9.243   100-yr 2330.00 897.75 906.49 903.20 906.58 0.001697 2.89 1100.84 393.13 0.21
Little Eagle Ck 9.243   10-yr 1100.00 897.75 905.25 901.50 905.32 0.001416 2.27 526.09 288.32 0.18
Little Eagle Ck 9.243   25-yr 1530.00 897.75 905.79 902.22 905.90 0.001822 2.76 601.33 325.49 0.21
Little Eagle Ck 9.243   50-yr 1910.00 897.75 906.16 902.67 906.26 0.001796 2.87 849.72 360.25 0.21
Little Eagle Ck 9.243   500-yr 3540.00 897.75 907.43 904.24 907.55 0.001821 3.30 1494.10 441.17 0.22

Little Eagle Ck 9.248    186th Street    Bridge

Little Eagle Ck 9.254   100-yr 2330.00 897.75 907.15 904.69 907.25 0.001977 3.26 1253.71 422.88 0.22
Little Eagle Ck 9.254   10-yr 1100.00 897.75 905.61 902.34 905.70 0.002008 2.76 589.82 360.94 0.21
Little Eagle Ck 9.254   25-yr 1530.00 897.75 906.47 903.16 906.56 0.001816 2.91 785.77 397.29 0.21
Little Eagle Ck 9.254   50-yr 1910.00 897.75 906.62 904.28 906.76 0.002503 3.48 821.14 400.62 0.25
Little Eagle Ck 9.254   500-yr 3540.00 897.75 908.21 905.42 908.33 0.002082 3.69 1735.20 464.32 0.23

Little Eagle Ck 9.289   100-yr 1720.00 898.42 907.55 904.49 907.60 0.001143 2.42 1203.71 421.61 0.17
Little Eagle Ck 9.289   10-yr 820.00 898.42 905.97 903.01 906.01 0.000946 1.82 669.46 253.67 0.15
Little Eagle Ck 9.289   25-yr 1140.00 898.42 906.80 903.73 906.84 0.000835 1.90 895.09 347.60 0.14
Little Eagle Ck 9.289   50-yr 1420.00 898.42 907.07 904.13 907.12 0.001024 2.17 980.57 374.81 0.16
Little Eagle Ck 9.289   500-yr 2600.00 898.42 908.63 904.99 908.69 0.001150 2.70 1724.18 558.05 0.17

Little Eagle Ck 9.412   100-yr 1720.00 899.01 908.29 904.91 908.34 0.001012 2.19 1214.55 340.49 0.16
Little Eagle Ck 9.412   10-yr 820.00 899.01 906.64 903.14 906.68 0.001025 1.87 688.68 285.22 0.15
Little Eagle Ck 9.412   25-yr 1140.00 899.01 907.41 904.36 907.45 0.000942 1.94 925.36 317.48 0.15
Little Eagle Ck 9.412   50-yr 1420.00 899.01 907.79 904.81 907.83 0.001042 2.11 1046.37 324.06 0.16
Little Eagle Ck 9.412   500-yr 2600.00 899.01 909.44 905.64 909.50 0.001210 2.69 1739.32 539.92 0.18

Little Eagle Ck 9.500   100-yr 1720.00 900.16 908.73 908.79 0.001342 2.51 1299.66 548.21 0.18
Little Eagle Ck 9.500   10-yr 820.00 900.16 907.16 907.22 0.001740 2.34 589.14 367.03 0.20
Little Eagle Ck 9.500   25-yr 1140.00 900.16 907.86 907.91 0.001431 2.33 876.56 428.02 0.18
Little Eagle Ck 9.500   50-yr 1420.00 900.16 908.25 908.30 0.001389 2.41 1051.35 468.32 0.18
Little Eagle Ck 9.500   500-yr 2600.00 900.16 909.88 909.92 0.001034 2.47 1976.70 630.41 0.16

Little Eagle Ck 9.637   100-yr 1720.00 902.38 909.36 907.19 909.39 0.001020 1.70 1395.62 652.55 0.15
Little Eagle Ck 9.637   10-yr 820.00 902.38 908.12 906.48 908.14 0.001437 1.73 671.73 434.47 0.17
Little Eagle Ck 9.637   25-yr 1140.00 902.38 908.64 906.64 908.67 0.001307 1.74 875.96 581.27 0.16
Little Eagle Ck 9.637   50-yr 1420.00 902.38 908.96 906.70 908.99 0.001209 1.73 1138.36 629.70 0.16
Little Eagle Ck 9.637   500-yr 2600.00 902.38 910.34 907.52 910.36 0.000816 1.75 2085.07 768.07 0.14

Little Eagle Ck 9.706   100-yr 1720.00 903.61 909.81 909.84 0.001303 1.75 1368.67 708.70 0.16
Little Eagle Ck 9.706   10-yr 820.00 903.61 908.72 908.74 0.001602 1.52 729.48 516.74 0.17
Little Eagle Ck 9.706   25-yr 1140.00 903.61 909.17 909.19 0.001350 1.56 970.00 549.45 0.16
Little Eagle Ck 9.706   50-yr 1420.00 903.61 909.46 909.49 0.001342 1.66 1140.36 608.97 0.16
Little Eagle Ck 9.706   500-yr 2600.00 903.61 910.69 910.71 0.001017 1.79 2045.07 825.79 0.15

Little Eagle Ck 9.799   100-yr 1720.00 904.83 910.45 908.64 910.47 0.001380 1.98 1611.86 937.04 0.17
Little Eagle Ck 9.799   10-yr 820.00 904.83 909.51 908.09 909.53 0.001733 1.87 805.83 755.70 0.18
Little Eagle Ck 9.799   25-yr 1140.00 904.83 909.88 908.29 909.90 0.001705 2.00 1108.10 842.65 0.19
Little Eagle Ck 9.799   50-yr 1420.00 904.83 910.15 908.45 910.18 0.001574 2.01 1342.73 880.70 0.18
Little Eagle Ck 9.799   500-yr 2600.00 904.83 911.19 909.14 911.21 0.001084 1.96 2351.62 1045.02 0.16

Little Eagle Ck 9.875   100-yr 1720.00 904.27 911.08 911.11 0.001503 2.03 1413.65 821.12 0.17
Little Eagle Ck 9.875   10-yr 820.00 904.27 910.24 910.26 0.001586 1.81 768.04 661.65 0.17
Little Eagle Ck 9.875   25-yr 1140.00 904.27 910.59 910.62 0.001527 1.89 1023.39 755.82 0.17
Little Eagle Ck 9.875   50-yr 1420.00 904.27 910.84 910.87 0.001553 1.99 1219.98 800.42 0.17
Little Eagle Ck 9.875   500-yr 2600.00 904.27 911.72 911.75 0.001359 2.12 1960.04 887.47 0.17

Little Eagle Ck 9.979   100-yr 1720.00 906.54 911.47 909.19 911.48 0.000415 0.99 2643.70 1326.18 0.09
Little Eagle Ck 9.979   10-yr 820.00 906.54 910.61 908.81 910.62 0.000383 0.80 1606.45 1111.26 0.08
Little Eagle Ck 9.979   25-yr 1140.00 906.54 910.96 909.01 910.97 0.000381 0.86 2007.28 1188.62 0.08
Little Eagle Ck 9.979   50-yr 1420.00 906.54 911.23 909.10 911.23 0.000400 0.93 2330.15 1249.35 0.09
Little Eagle Ck 9.979   500-yr 2600.00 906.54 912.10 909.40 912.11 0.000423 1.11 3545.58 1504.00 0.09

Little Eagle Ck 9.989    Casey Road      Culvert

Little Eagle Ck 9.998   100-yr 1720.00 906.54 911.53 909.45 911.54 0.000353 0.86 2559.59 1407.07 0.08



HEC-RAS  Plan: widen 186th   River: Little Eagle Ck   Reach: Little Eagle Ck (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
Little Eagle Ck 9.998   10-yr 820.00 906.54 910.67 909.15 910.68 0.000355 0.72 1538.27 1131.95 0.08
Little Eagle Ck 9.998   25-yr 1140.00 906.54 911.01 909.31 911.01 0.000363 0.78 1912.06 1258.90 0.08
Little Eagle Ck 9.998   50-yr 1420.00 906.54 911.28 909.39 911.29 0.000354 0.82 2240.98 1330.83 0.08
Little Eagle Ck 9.998   500-yr 2600.00 906.54 912.12 909.72 912.13 0.000359 0.96 3361.92 1564.14 0.08

Little Eagle Ck 10.047  100-yr 1170.00 906.82 911.71 911.74 0.002463 1.78 804.44 551.09 0.20
Little Eagle Ck 10.047  10-yr 570.00 906.82 910.87 910.91 0.003859 1.75 404.29 407.10 0.24
Little Eagle Ck 10.047  25-yr 780.00 906.82 911.20 911.23 0.003126 1.71 544.31 452.21 0.22
Little Eagle Ck 10.047  50-yr 970.00 906.82 911.46 911.50 0.002858 1.78 672.61 529.91 0.22
Little Eagle Ck 10.047  500-yr 1770.00 906.82 912.29 912.33 0.002075 1.89 1167.50 695.14 0.19

Little Eagle Ck 10.115  100-yr 1170.00 907.46 912.59 911.16 912.62 0.001809 1.95 884.62 541.02 0.18
Little Eagle Ck 10.115  10-yr 570.00 907.46 911.89 910.72 911.91 0.001602 1.58 540.45 447.98 0.17
Little Eagle Ck 10.115  25-yr 780.00 907.46 912.17 910.90 912.19 0.001699 1.74 669.03 478.92 0.17
Little Eagle Ck 10.115  50-yr 970.00 907.46 912.40 911.05 912.43 0.001743 1.85 784.43 518.03 0.18
Little Eagle Ck 10.115  500-yr 1770.00 907.46 913.12 911.45 913.16 0.001888 2.19 1196.30 630.29 0.19

Little Eagle Ck 10.192  100-yr 1170.00 907.50 913.20 911.62 913.23 0.001583 1.72 892.47 598.69 0.17
Little Eagle Ck 10.192  10-yr 570.00 907.50 912.44 911.30 912.46 0.001412 1.35 559.34 401.71 0.15
Little Eagle Ck 10.192  25-yr 780.00 907.50 912.75 911.43 912.77 0.001496 1.50 687.00 433.55 0.16
Little Eagle Ck 10.192  50-yr 970.00 907.50 912.99 911.53 913.02 0.001535 1.61 794.74 511.44 0.17
Little Eagle Ck 10.192  500-yr 1770.00 907.50 913.75 911.90 913.79 0.001616 1.93 1266.72 665.08 0.18

Little Eagle Ck 10.301  100-yr 1170.00 909.10 914.14 914.17 0.001880 1.95 946.16 659.04 0.19
Little Eagle Ck 10.301  10-yr 570.00 909.10 913.37 913.40 0.002131 1.81 512.61 491.79 0.19
Little Eagle Ck 10.301  25-yr 780.00 909.10 913.68 913.70 0.001967 1.84 668.35 542.40 0.19
Little Eagle Ck 10.301  50-yr 970.00 909.10 913.92 913.95 0.001915 1.88 807.22 596.84 0.19
Little Eagle Ck 10.301  500-yr 1770.00 909.10 914.66 914.70 0.001754 2.07 1318.68 745.93 0.18

Little Eagle Ck 10.356  100-yr 1170.00 909.28 914.80 913.41 914.83 0.002118 1.83 875.66 577.64 0.19
Little Eagle Ck 10.356  10-yr 570.00 909.28 914.06 913.11 914.09 0.002038 1.51 506.07 426.08 0.18
Little Eagle Ck 10.356  25-yr 780.00 909.28 914.36 913.26 914.39 0.002182 1.66 645.50 500.78 0.19
Little Eagle Ck 10.356  50-yr 970.00 909.28 914.59 913.36 914.62 0.002129 1.74 760.48 532.58 0.19
Little Eagle Ck 10.356  500-yr 1770.00 909.28 915.32 913.70 915.35 0.002203 2.09 1213.74 703.81 0.20

Little Eagle Ck 10.434  100-yr 1170.00 909.30 915.47 914.15 915.50 0.001884 1.97 842.28 488.50 0.18
Little Eagle Ck 10.434  10-yr 570.00 909.30 914.69 913.74 914.71 0.001772 1.62 508.94 388.12 0.17
Little Eagle Ck 10.434  25-yr 780.00 909.30 915.01 913.94 915.04 0.001755 1.73 639.12 421.09 0.17
Little Eagle Ck 10.434  50-yr 970.00 909.30 915.24 914.03 915.27 0.001827 1.85 739.38 448.56 0.18
Little Eagle Ck 10.434  500-yr 1770.00 909.30 916.03 914.29 916.07 0.002060 2.27 1173.44 629.26 0.20

Little Eagle Ck 10.507  100-yr 660.00 909.33 915.96 914.08 915.97 0.000724 1.35 688.51 352.50 0.12
Little Eagle Ck 10.507  10-yr 320.00 909.33 915.13 912.41 915.14 0.000608 1.09 430.73 280.90 0.10
Little Eagle Ck 10.507  25-yr 440.00 909.33 915.46 912.97 915.48 0.000659 1.19 528.21 298.27 0.11
Little Eagle Ck 10.507  50-yr 550.00 909.33 915.71 913.95 915.73 0.000696 1.27 603.76 325.83 0.11
Little Eagle Ck 10.507  500-yr 980.00 909.33 916.56 914.45 916.58 0.000769 1.52 923.32 417.71 0.12

Little Eagle Ck 10.596  100-yr 660.00 909.77 916.38 915.20 916.40 0.001236 1.67 733.41 823.57 0.15
Little Eagle Ck 10.596  10-yr 320.00 909.77 915.60 913.35 915.65 0.002711 2.12 239.10 438.80 0.21
Little Eagle Ck 10.596  25-yr 440.00 909.77 915.89 913.92 915.91 0.001489 1.67 506.38 594.85 0.16
Little Eagle Ck 10.596  50-yr 550.00 909.77 916.14 914.92 916.16 0.001351 1.67 619.29 708.98 0.16
Little Eagle Ck 10.596  500-yr 980.00 909.77 916.97 915.59 916.99 0.001046 1.69 1026.68 948.69 0.14

Little Eagle Ck 10.653  100-yr 660.00 909.79 916.66 915.23 916.68 0.000965 1.50 703.68 491.62 0.13
Little Eagle Ck 10.653  10-yr 320.00 909.79 916.00 913.05 916.01 0.000788 1.25 392.00 351.37 0.12
Little Eagle Ck 10.653  25-yr 440.00 909.79 916.20 913.62 916.21 0.000924 1.40 498.76 381.78 0.13
Little Eagle Ck 10.653  50-yr 550.00 909.79 916.44 914.08 916.46 0.000991 1.50 599.89 457.92 0.13
Little Eagle Ck 10.653  500-yr 980.00 909.79 917.21 915.49 917.23 0.000892 1.51 1029.16 647.19 0.13

Little Eagle Ck 10.744  100-yr 660.00 911.04 917.21 915.28 917.22 0.001590 1.55 779.60 970.87 0.17
Little Eagle Ck 10.744  10-yr 320.00 911.04 916.64 913.97 916.73 0.004089 2.44 131.40 452.17 0.26
Little Eagle Ck 10.744  25-yr 440.00 911.04 916.80 914.50 916.83 0.002021 1.73 389.41 687.43 0.19
Little Eagle Ck 10.744  50-yr 550.00 911.04 917.03 914.90 917.05 0.001784 1.63 551.04 876.19 0.17
Little Eagle Ck 10.744  500-yr 980.00 911.04 917.64 916.14 917.66 0.001005 1.35 1232.24 1070.65 0.13
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   RS = 10.744  ineffective elevation set for 193rd St.
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   RS = 10.356  
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   RS = 7.828  D/S face of SR 32
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   RS = 7.724  
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   RS = 7.664  U/S face Private Rd 5 (abandoned RR)
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   RS = 7.652    BR  Abandoned Railroad embankment
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   RS = 7.652    BR  Abandoned Railroad embankment
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   RS = 7.641  D/S face Private Rd 5 (abandoned RR)
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   RS = 7.523  ineffective elevations picked to block each profile consistently
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   RS = 7.485  U/S face of Private Rd. 4
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   RS = 7.481    BR  left side of bridge deck includes fence
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   RS = 7.481    BR  left side of bridge deck includes fence
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   RS = 7.473  D/S face of Private Rd. 4
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   RS = 7.448  ineffective elevations picked to block each profile consistently
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   RS = 7.327  
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   RS = 7.229  
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   RS = 7.133  
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   RS = 7.069  U/S face of Private Rd. 3
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   RS = 7.064    BR  
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   RS = 7.064    BR  
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   RS = 7.061  D/S face of Private Rd. 3
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   RS = 6.963  
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   RS = 6.869  
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   RS = 6.822  U/S face of Private Rd 2
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   RS = 6.812    BR  
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   RS = 6.812    BR  
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   RS = 6.807  D/S face of Private Rd 2
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   RS = 6.711  trib channel flowing perpendicular to flow
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   RS = 6.654  isolated low spot with no outlet
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   RS = 6.570  
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   RS = 6.472  U/S face of 166th St.
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   RS = 6.455    BR  skewed ~40deg
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   RS = 6.455    BR  skewed ~40deg
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   RS = 6.442  D/S face of 166th St.
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   RS = 6.314  ineffective elevation set to be consistent with which profiles a
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   RS = 6.199  ineffective elevation set to be consistent with which profiles a
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   RS = 6.062  

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-yr

WS 100-yr

WS 50-yr

WS 25-yr

Crit 500-yr

WS 10-yr

Crit 100-yr

Crit 50-yr

Crit 25-yr

Crit 10-yr

Ground

Ineff

Bank Sta

.07 .
0
7

.08

 

0 500 1000 1500 2000 2500
870

875

880

885

890

895

900

905

Little Eagle Creek Alternatives       Plan: widen 186th    2/19/2015 

   RS = 5.945  
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   RS = 5.787  
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   RS = 5.688  
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   RS = 5.497  
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   RS = 5.415  This and D/S XSs are blocked in the ROB for the 100-yr due to sh
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   RS = 5.321  
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   RS = 5.239  
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   RS = 5.214  U/S face of Private Rd. 1
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Promising Solution 14.1 – Raise Joliet Rd. along Johnson Gardner Drain 
  

  

 
 

 



  

HEC-RAS  Plan: Joliet near PC9
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
DS 0.077   100-Year 1720.00 866.27 873.28 871.82 873.44 0.004031 4.22 895.51 570.33 0.31
DS 0.077   10-Year 780.00 866.27 872.15 869.78 872.32 0.004033 3.65 342.39 359.07 0.30
DS 0.077   25-Year 1090.00 866.27 872.64 870.46 872.81 0.004028 3.90 558.24 491.31 0.30
DS 0.077   50-Year 1390.00 866.27 872.97 871.01 873.14 0.004036 4.07 728.62 533.41 0.31
DS 0.077   500-Year 2620.00 866.27 873.97 872.84 874.13 0.004032 4.55 1339.23 679.38 0.32

DS 0.139   100-Year 1720.00 867.29 875.09 873.18 875.13 0.001393 2.43 1327.33 622.43 0.18
DS 0.139   10-Year 780.00 867.29 873.94 871.38 873.97 0.001306 2.02 734.11 495.94 0.17
DS 0.139   25-Year 1090.00 867.29 874.41 872.75 874.44 0.001300 2.15 959.33 564.12 0.17
DS 0.139   50-Year 1390.00 867.29 874.76 873.04 874.80 0.001348 2.30 1149.92 598.92 0.18
DS 0.139   500-Year 2620.00 867.29 875.81 873.66 875.86 0.001459 2.69 1882.05 661.98 0.19

DS 0.191   100-Year 1720.00 867.61 875.57 873.91 875.71 0.003133 3.64 675.04 447.97 0.27
DS 0.191   10-Year 780.00 867.61 874.38 871.73 874.46 0.002408 2.72 406.21 368.38 0.23
DS 0.191   25-Year 1090.00 867.61 874.85 872.39 874.96 0.002645 3.05 509.43 406.76 0.24
DS 0.191   50-Year 1390.00 867.61 875.23 873.51 875.35 0.002875 3.34 593.69 426.25 0.26
DS 0.191   500-Year 2620.00 867.61 876.25 874.45 876.33 0.001927 3.07 1360.80 494.51 0.22

DS 0.264   100-Year 1720.00 869.34 876.78 876.91 0.003139 3.74 810.60 354.66 0.27
DS 0.264   10-Year 780.00 869.34 875.46 875.60 0.003665 3.41 370.49 293.12 0.28
DS 0.264   25-Year 1090.00 869.34 875.98 876.11 0.003440 3.55 534.21 326.60 0.28
DS 0.264   50-Year 1390.00 869.34 876.39 876.52 0.003279 3.65 672.88 343.92 0.27
DS 0.264   500-Year 2620.00 869.34 877.24 877.43 0.004584 4.75 979.19 391.28 0.33

DS 0.337   100-Year 1720.00 869.62 877.94 875.24 878.10 0.002877 3.75 696.69 272.36 0.27
DS 0.337   10-Year 780.00 869.62 876.62 873.49 876.73 0.002380 2.90 371.42 227.05 0.23
DS 0.337   25-Year 1090.00 869.62 877.14 874.24 877.27 0.002585 3.24 492.89 236.00 0.25
DS 0.337   50-Year 1390.00 869.62 877.55 874.76 877.69 0.002752 3.51 590.72 255.85 0.26
DS 0.337   500-Year 2620.00 869.62 878.75 876.91 878.93 0.003260 4.33 942.11 330.75 0.29

DS 0.375   100-Year 1720.00 870.46 878.62 876.31 878.95 0.005922 5.30 550.84 268.53 0.37
DS 0.375   10-Year 780.00 870.46 877.19 874.33 877.46 0.005138 4.15 192.62 156.07 0.33
DS 0.375   25-Year 1090.00 870.46 877.75 875.08 878.15 0.006784 5.13 233.79 220.57 0.39
DS 0.375   50-Year 1390.00 870.46 878.20 875.72 878.52 0.005771 5.00 442.25 244.19 0.36
DS 0.375   500-Year 2620.00 870.46 879.50 877.57 879.85 0.006005 5.83 791.51 276.05 0.38

DS 0.441   100-Year 1720.00 871.35 880.18 876.69 880.37 0.002946 4.06 733.07 312.35 0.27
DS 0.441   10-Year 780.00 871.35 878.59 874.81 878.76 0.002839 3.37 240.85 179.53 0.25
DS 0.441   25-Year 1090.00 871.35 879.37 875.51 879.54 0.002574 3.50 465.06 273.52 0.25
DS 0.441   50-Year 1390.00 871.35 879.73 876.11 879.92 0.002927 3.88 594.10 303.66 0.26
DS 0.441   500-Year 2620.00 871.35 881.11 878.07 881.32 0.003116 4.53 1031.91 327.81 0.28

DS 0.483   100-Year 1720.00 872.16 880.86 877.78 881.08 0.003434 4.25 632.78 249.02 0.29
DS 0.483   10-Year 780.00 872.16 879.24 875.97 879.41 0.002992 3.29 248.97 176.60 0.26
DS 0.483   25-Year 1090.00 872.16 879.97 876.67 880.15 0.002924 3.56 431.85 206.72 0.26
DS 0.483   50-Year 1390.00 872.16 880.40 877.30 880.60 0.003267 3.95 525.03 228.46 0.28
DS 0.483   500-Year 2620.00 872.16 881.82 878.97 882.08 0.003744 4.87 880.10 260.89 0.31

DS 0.538   100-Year 1720.00 873.08 881.80 878.23 881.98 0.002767 3.86 733.32 321.59 0.26
DS 0.538   10-Year 780.00 873.08 880.08 876.54 880.23 0.002604 3.07 256.09 143.44 0.24
DS 0.538   25-Year 1090.00 873.08 880.80 877.16 880.96 0.002662 3.40 446.61 250.25 0.25
DS 0.538   50-Year 1390.00 873.08 881.31 877.68 881.48 0.002787 3.68 580.62 294.68 0.26
DS 0.538   500-Year 2620.00 873.08 882.83 879.46 883.02 0.002748 4.23 1083.18 353.12 0.27

DS 0.587   100-Year 1560.00 874.02 882.52 879.33 882.65 0.002413 3.44 763.22 302.60 0.24
DS 0.587   10-Year 710.00 874.02 880.79 877.50 880.94 0.002967 3.08 244.45 179.23 0.25
DS 0.587   25-Year 990.00 874.02 881.51 878.23 881.65 0.002705 3.24 463.72 290.51 0.25
DS 0.587   50-Year 1260.00 874.02 882.04 878.78 882.17 0.002515 3.33 618.45 296.79 0.24
DS 0.587   500-Year 2380.00 874.02 883.55 880.53 883.69 0.002365 3.77 1078.75 312.73 0.25

DS 0.625   100-Year 1560.00 875.11 883.11 880.36 883.36 0.004635 4.29 524.99 280.37 0.33
DS 0.625   10-Year 710.00 875.11 881.49 878.68 881.65 0.004219 3.24 219.56 80.99 0.30
DS 0.625   25-Year 990.00 875.11 882.16 879.40 882.38 0.004550 3.72 300.89 161.38 0.32
DS 0.625   50-Year 1260.00 875.11 882.65 879.89 882.89 0.004711 4.07 404.09 249.16 0.33
DS 0.625   500-Year 2380.00 875.11 884.11 881.48 884.36 0.004274 4.62 818.05 393.82 0.33

DS 0.668   100-Year 1560.00 875.11 884.09 880.80 884.32 0.004009 4.23 502.44 232.56 0.30
DS 0.668   10-Year 710.00 875.11 882.34 879.12 882.50 0.003395 3.22 220.64 75.56 0.27
DS 0.668   25-Year 990.00 875.11 883.10 879.77 883.30 0.003721 3.62 318.15 147.82 0.28
DS 0.668   50-Year 1260.00 875.11 883.63 880.27 883.84 0.003830 3.92 407.33 186.03 0.29
DS 0.668   500-Year 2380.00 875.11 885.04 881.98 885.31 0.004139 4.74 765.89 320.80 0.32

DS 0.732   100-Year 1560.00 876.46 885.10 881.40 885.21 0.001823 2.95 735.30 282.09 0.21
DS 0.732   10-Year 710.00 876.46 883.25 879.95 883.32 0.001792 2.29 352.48 131.96 0.20
DS 0.732   25-Year 990.00 876.46 884.05 880.55 884.14 0.001750 2.54 484.18 188.48 0.20
DS 0.732   50-Year 1260.00 876.46 884.61 881.00 884.70 0.001777 2.75 604.73 239.90 0.21
DS 0.732   500-Year 2380.00 876.46 886.11 882.26 886.24 0.001961 3.39 1058.78 370.07 0.22



HEC-RAS  Plan: Joliet near PC9 (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
DS 0.768   100-Year 1560.00 876.65 885.46 882.39 885.55 0.001922 3.09 823.18 302.56 0.22
DS 0.768   10-Year 710.00 876.65 883.62 881.11 883.72 0.002467 2.79 341.04 175.13 0.23
DS 0.768   25-Year 990.00 876.65 884.41 881.57 884.51 0.002219 2.94 524.77 268.54 0.23
DS 0.768   50-Year 1260.00 876.65 884.95 881.97 885.05 0.002012 2.99 675.87 283.42 0.22
DS 0.768   500-Year 2380.00 876.65 886.48 883.15 886.59 0.001890 3.38 1148.18 330.25 0.22

DS 0.792   100-Year 1560.00 878.13 885.74 883.66 885.88 0.003380 3.96 707.74 320.66 0.28
DS 0.792   10-Year 710.00 878.13 883.99 882.22 884.22 0.006087 4.23 221.90 174.91 0.36
DS 0.792   25-Year 990.00 878.13 884.73 882.73 884.93 0.004812 4.18 407.72 270.69 0.33
DS 0.792   50-Year 1260.00 878.13 885.25 883.22 885.41 0.003987 4.06 555.15 303.01 0.30
DS 0.792   500-Year 2380.00 878.13 886.75 884.32 886.88 0.002780 3.98 1047.37 348.06 0.26

DS 0.827   100-Year 1560.00 878.49 886.39 884.32 886.58 0.004169 4.65 586.40 222.80 0.32
DS 0.827   10-Year 710.00 878.49 884.91 882.71 885.04 0.003258 3.47 319.85 146.69 0.27
DS 0.827   25-Year 990.00 878.49 885.52 883.46 885.67 0.003387 3.82 414.12 175.80 0.28
DS 0.827   50-Year 1260.00 878.49 885.95 883.89 886.12 0.003686 4.18 483.90 197.79 0.30
DS 0.827   500-Year 2380.00 878.49 887.32 885.22 887.54 0.004459 5.26 815.10 263.45 0.34

DS 0.855   100-Year 1560.00 878.19 886.88 883.82 886.98 0.001884 3.23 796.04 290.97 0.22
DS 0.855   10-Year 710.00 878.19 885.29 882.10 885.37 0.001651 2.53 426.80 237.63 0.20
DS 0.855   25-Year 990.00 878.19 885.93 882.80 886.02 0.001715 2.78 560.04 273.28 0.20
DS 0.855   50-Year 1260.00 878.19 886.40 883.33 886.50 0.001858 3.05 677.32 283.23 0.21
DS 0.855   500-Year 2380.00 878.19 887.85 884.70 887.99 0.002145 3.77 1046.23 312.70 0.24

DS 0.884   100-Year 1560.00 879.32 887.16 883.51 887.34 0.002354 3.61 488.19 357.03 0.25
DS 0.884   10-Year 710.00 879.32 885.53 881.96 885.60 0.001371 2.28 349.72 281.04 0.18
DS 0.884   25-Year 990.00 879.32 886.18 882.52 886.29 0.001699 2.76 405.04 314.60 0.20
DS 0.884   50-Year 1260.00 879.32 886.67 883.02 886.81 0.002031 3.18 446.58 321.71 0.23
DS 0.884   500-Year 2380.00 879.32 888.17 884.45 888.47 0.003281 4.68 573.86 399.26 0.30

DS 0.899   Bridge

DS 0.908   100-Year 1560.00 879.32 888.03 883.97 888.13 0.001295 2.99 729.19 321.50 0.18
DS 0.908   10-Year 710.00 879.32 885.89 881.98 885.94 0.001092 2.26 449.74 270.00 0.16
DS 0.908   25-Year 990.00 879.32 886.70 882.64 886.77 0.001173 2.54 555.07 287.92 0.17
DS 0.908   50-Year 1260.00 879.32 887.35 883.37 887.44 0.001247 2.78 640.60 299.12 0.18
DS 0.908   500-Year 2380.00 879.32 889.67 884.81 889.79 0.001370 3.47 941.40 359.38 0.19

DS 0.952   100-Year 1560.00 880.21 888.42 886.43 888.50 0.002018 3.15 963.62 337.16 0.22
DS 0.952   10-Year 710.00 880.21 886.30 884.80 886.47 0.005358 3.91 316.80 258.86 0.34
DS 0.952   25-Year 990.00 880.21 887.10 885.43 887.22 0.003477 3.54 544.32 291.78 0.28
DS 0.952   50-Year 1260.00 880.21 887.75 886.19 887.84 0.002643 3.35 741.89 320.28 0.25
DS 0.952   500-Year 2380.00 880.21 890.05 886.59 890.11 0.001269 2.91 1545.82 376.55 0.18

DS 0.983   100-Year 1560.00 880.21 888.73 886.38 888.79 0.001468 2.71 1124.27 388.86 0.19
DS 0.983   10-Year 710.00 880.21 886.96 884.78 887.04 0.002219 2.68 486.61 313.89 0.22
DS 0.983   25-Year 990.00 880.21 887.59 885.61 887.65 0.001978 2.75 694.05 352.54 0.21
DS 0.983   50-Year 1260.00 880.21 888.14 886.09 888.20 0.001719 2.74 894.56 370.67 0.20
DS 0.983   500-Year 2380.00 880.21 890.25 887.02 890.30 0.000987 2.56 1732.37 411.45 0.16

DS 1.063   100-Year 1560.00 880.88 889.40 886.82 889.50 0.001927 3.20 823.42 282.55 0.22
DS 1.063   10-Year 710.00 880.88 887.80 884.82 887.89 0.001838 2.60 409.08 187.31 0.20
DS 1.063   25-Year 990.00 880.88 888.40 885.56 888.50 0.002006 2.93 549.96 262.87 0.22
DS 1.063   50-Year 1260.00 880.88 888.89 886.20 888.99 0.002011 3.10 680.94 274.22 0.22
DS 1.063   500-Year 2380.00 880.88 890.74 887.56 890.83 0.001613 3.31 1215.33 305.93 0.21

DS 1.113   100-Year 1030.00 882.10 889.85 886.79 889.89 0.001034 2.09 855.92 320.76 0.16
DS 1.113   10-Year 480.00 882.10 888.28 885.53 888.32 0.001443 1.98 371.94 273.12 0.18
DS 1.113   25-Year 670.00 882.10 888.89 886.07 888.94 0.001296 2.06 555.38 307.62 0.17
DS 1.113   50-Year 840.00 882.10 889.36 886.45 889.41 0.001153 2.08 701.92 314.79 0.16
DS 1.113   500-Year 1570.00 882.10 891.11 887.96 891.15 0.000803 2.12 1268.27 333.71 0.14

DS 1.182   100-Year 1030.00 883.94 890.43 890.54 0.003435 3.32 491.40 243.21 0.27
DS 1.182   10-Year 480.00 883.94 889.12 889.27 0.005417 3.33 200.21 200.12 0.33
DS 1.182   25-Year 670.00 883.94 889.64 889.77 0.004463 3.33 307.68 219.27 0.30
DS 1.182   50-Year 840.00 883.94 890.02 890.14 0.003948 3.34 394.36 231.07 0.29
DS 1.182   500-Year 1570.00 883.94 891.54 891.63 0.002350 3.17 776.10 268.88 0.23

DS 1.214   100-Year 1030.00 884.01 890.87 890.95 0.001837 2.63 534.48 230.63 0.21
DS 1.214   10-Year 480.00 884.01 889.68 889.74 0.001684 2.10 279.67 193.83 0.19
DS 1.214   25-Year 670.00 884.01 890.15 890.22 0.001810 2.35 374.20 212.15 0.20
DS 1.214   50-Year 840.00 884.01 890.50 890.58 0.001857 2.51 451.01 222.90 0.21
DS 1.214   500-Year 1570.00 884.01 891.86 891.95 0.001605 2.77 773.43 248.50 0.20

DS 1.263   100-Year 1030.00 884.60 891.31 887.19 891.42 0.001748 2.64 405.77 225.68 0.20
DS 1.263   10-Year 480.00 884.60 890.03 886.18 890.07 0.000989 1.65 290.42 114.63 0.15
DS 1.263   25-Year 670.00 884.60 890.54 886.56 890.61 0.001283 2.04 335.93 160.38 0.17
DS 1.263   50-Year 840.00 884.60 890.92 886.86 891.01 0.001521 2.34 370.51 198.16 0.19



HEC-RAS  Plan: Joliet near PC9 (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
DS 1.263   500-Year 1570.00 884.60 892.30 887.98 892.47 0.002214 3.33 495.64 291.94 0.23

DS 1.276   Bridge

DS 1.284   100-Year 1030.00 884.91 891.99 887.78 892.06 0.000973 2.23 565.29 218.04 0.15
DS 1.284   10-Year 480.00 884.91 890.54 886.64 890.56 0.000548 1.41 403.27 147.82 0.11
DS 1.284   25-Year 670.00 884.91 891.12 887.21 891.15 0.000715 1.73 464.44 179.17 0.13
DS 1.284   50-Year 840.00 884.91 891.55 887.54 891.60 0.000848 1.98 513.52 203.81 0.14
DS 1.284   500-Year 1570.00 884.91 893.24 888.37 893.33 0.001142 2.71 715.74 234.76 0.17

DS 1.308   100-Year 1030.00 884.10 892.17 888.68 892.25 0.002425 2.91 549.99 246.69 0.23
DS 1.308   10-Year 480.00 884.10 890.64 887.64 890.69 0.001797 2.08 306.08 105.26 0.19
DS 1.308   25-Year 670.00 884.10 891.25 888.05 891.32 0.002401 2.57 379.77 162.56 0.22
DS 1.308   50-Year 840.00 884.10 891.71 888.38 891.79 0.002516 2.78 453.11 200.15 0.23
DS 1.308   500-Year 1570.00 884.10 893.44 889.43 893.52 0.001898 2.99 895.26 289.61 0.21

DS 1.383   100-Year 1030.00 884.55 892.92 888.94 892.99 0.001479 2.50 676.35 346.31 0.19
DS 1.383   10-Year 480.00 884.55 891.31 887.40 891.39 0.001689 2.13 227.66 132.81 0.19
DS 1.383   25-Year 670.00 884.55 892.02 887.98 892.09 0.001618 2.32 390.64 263.07 0.19
DS 1.383   50-Year 840.00 884.55 892.48 888.44 892.56 0.001568 2.44 529.43 329.04 0.19
DS 1.383   500-Year 1570.00 884.55 894.04 889.93 894.10 0.001182 2.52 1075.08 365.82 0.17

DS 1.457   100-Year 1030.00 885.45 893.73 890.43 893.92 0.003778 3.59 332.01 354.12 0.29
DS 1.457   10-Year 480.00 885.45 892.18 888.89 892.29 0.003148 2.65 182.15 121.34 0.25
DS 1.457   25-Year 670.00 885.45 892.88 889.51 893.01 0.003410 2.99 243.71 252.29 0.26
DS 1.457   50-Year 840.00 885.45 893.33 889.98 893.49 0.003548 3.28 290.08 328.90 0.27
DS 1.457   500-Year 1570.00 885.45 894.67 891.53 894.80 0.002713 3.42 755.92 396.82 0.25

DS 1.474   Bridge

DS 1.481   100-Year 1030.00 885.45 894.62 891.39 894.77 0.003102 3.39 366.02 381.04 0.26
DS 1.481   10-Year 480.00 885.45 892.80 889.39 892.92 0.003821 2.85 182.58 170.57 0.27
DS 1.481   25-Year 670.00 885.45 893.57 890.30 893.71 0.003333 3.04 253.84 299.28 0.26
DS 1.481   50-Year 840.00 885.45 894.12 890.87 894.26 0.003200 3.22 309.90 365.09 0.26
DS 1.481   500-Year 1570.00 885.45 895.61 892.82 895.66 0.001047 2.20 1150.62 433.86 0.15

Middle 1.559   100-Year 595.78 886.76 895.20 890.15 895.23 0.000367 1.57 553.98 244.38 0.13
Middle 1.559   10-Year 397.98 886.76 893.62 889.33 893.69 0.000987 2.06 193.45 154.08 0.19
Middle 1.559   25-Year 473.06 886.76 894.25 889.62 894.30 0.000635 1.79 351.01 193.91 0.16
Middle 1.559   50-Year 534.46 886.76 894.73 889.86 894.77 0.000473 1.67 449.93 214.73 0.14
Middle 1.559   500-Year 776.77 886.76 895.90 890.82 895.93 0.000325 1.61 735.46 273.66 0.12

Middle 1.621   100-Year 595.78 887.32 895.33 892.33 895.56 0.003313 3.85 154.91 62.23 0.35
Middle 1.621   10-Year 397.98 887.32 894.06 891.44 894.26 0.003286 3.63 109.74 31.33 0.34
Middle 1.621   25-Year 473.06 887.32 894.53 891.81 894.75 0.003333 3.78 125.03 34.01 0.35
Middle 1.621   50-Year 534.46 887.32 894.92 892.07 895.15 0.003309 3.85 138.93 36.86 0.35
Middle 1.621   500-Year 776.77 887.32 895.98 892.97 896.24 0.003311 4.10 220.34 128.30 0.36

Middle 1.64    100-Year 595.78 887.53 895.64 892.19 895.81 0.001940 3.30 180.31 40.65 0.28
Middle 1.64    10-Year 397.98 887.53 894.37 891.47 894.51 0.001898 2.99 133.13 34.14 0.27
Middle 1.64    25-Year 473.06 887.53 894.85 891.74 895.01 0.001965 3.15 149.98 36.48 0.27
Middle 1.64    50-Year 534.46 887.53 895.24 891.97 895.41 0.001965 3.25 164.63 38.40 0.28
Middle 1.64    500-Year 776.77 887.53 896.32 892.71 896.53 0.002532 3.67 211.99 85.34 0.32

Middle 1.662   100-Year 255.78 888.96 895.93 895.99 0.000787 1.95 131.27 32.89 0.17
Middle 1.662   10-Year 247.98 888.96 894.63 894.75 0.002042 2.72 91.29 28.63 0.27
Middle 1.662   25-Year 263.06 888.96 895.13 895.23 0.001520 2.48 105.91 30.37 0.23
Middle 1.662   50-Year 264.46 888.96 895.53 895.61 0.001125 2.24 118.32 31.64 0.20
Middle 1.662   500-Year 256.77 888.96 896.68 896.72 0.000484 1.64 156.71 35.21 0.14

Middle 1.688   100-Year 255.78 889.74 896.05 896.14 0.001538 2.50 102.24 28.75 0.23
Middle 1.688   10-Year 247.98 889.74 894.94 895.12 0.003602 3.40 72.92 24.49 0.35
Middle 1.688   25-Year 263.06 889.74 895.36 895.51 0.002814 3.15 83.40 26.05 0.31
Middle 1.688   50-Year 264.46 889.74 895.70 895.82 0.002150 2.86 92.44 27.32 0.27
Middle 1.688   500-Year 256.77 889.74 896.75 896.82 0.000950 2.08 123.60 32.14 0.19

Bypass 0.079   100-Year 435.22 892.72 895.50 895.52 0.000697 1.02 470.26 225.18 0.11
Bypass 0.079   10-Year 83.02 892.72 894.01 894.02 0.000660 0.54 161.49 190.67 0.10
Bypass 0.079   25-Year 197.94 892.72 894.59 894.60 0.000743 0.78 274.54 202.74 0.11
Bypass 0.079   50-Year 306.54 892.72 895.05 895.06 0.000712 0.90 369.80 212.47 0.11
Bypass 0.079   500-Year 794.23 892.72 896.07 896.10 0.001132 1.50 612.16 259.25 0.15

Bypass 0.095   100-Year 435.22 893.16 895.57 895.59 0.001246 1.25 393.54 229.01 0.15
Bypass 0.095   10-Year 83.02 893.16 894.10 894.11 0.002175 0.77 106.56 165.49 0.16
Bypass 0.095   25-Year 197.94 893.16 894.67 894.69 0.001688 1.01 208.46 186.89 0.16
Bypass 0.095   50-Year 306.54 893.16 895.12 895.14 0.001386 1.13 295.79 203.82 0.15
Bypass 0.095   500-Year 794.23 893.16 896.18 896.22 0.001700 1.72 539.22 262.37 0.18



HEC-RAS  Plan: Joliet near PC9 (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
Bypass 0.137   100-Year 435.22 893.91 895.97 896.01 0.002919 1.76 302.31 229.80 0.22
Bypass 0.137   10-Year 83.02 893.91 894.79 894.80 0.004685 1.16 80.06 137.47 0.24
Bypass 0.137   25-Year 197.94 893.91 895.23 895.26 0.004259 1.53 152.23 176.66 0.25
Bypass 0.137   50-Year 306.54 893.91 895.58 895.62 0.003622 1.68 218.83 197.82 0.24
Bypass 0.137   500-Year 794.23 893.91 896.65 896.70 0.002748 2.09 468.49 260.93 0.23

Bypass 0.142   100-Year 435.22 894.01 896.09 896.16 0.009078 2.61 211.55 214.13 0.38
Bypass 0.142   10-Year 83.02 894.01 895.04 894.97 895.12 0.033352 2.71 39.00 109.28 0.62
Bypass 0.142   25-Year 197.94 894.01 895.43 895.50 0.018691 2.52 92.74 151.59 0.49
Bypass 0.142   50-Year 306.54 894.01 895.74 895.81 0.012781 2.59 143.76 177.45 0.43
Bypass 0.142   500-Year 794.23 894.01 896.75 896.83 0.006278 2.78 366.53 258.07 0.34

Johnson Gardner 1.749   100-Year 690.00 890.70 896.61 895.55 896.67 0.001599 2.85 477.72 314.46 0.26
Johnson Gardner 1.749   10-Year 330.00 890.70 895.81 894.49 895.86 0.001573 2.42 269.51 220.61 0.25
Johnson Gardner 1.749   25-Year 460.00 890.70 896.12 895.16 896.18 0.001651 2.64 339.50 248.78 0.26
Johnson Gardner 1.749   50-Year 570.00 890.70 896.37 895.35 896.43 0.001651 2.77 397.28 300.49 0.26
Johnson Gardner 1.749   500-Year 1050.00 890.70 897.14 895.85 897.21 0.001687 3.19 643.49 335.13 0.27

Johnson Gardner 1.759   Culvert

Johnson Gardner 1.764   100-Year 690.00 890.81 896.84 895.79 896.96 0.002949 3.80 346.91 270.95 0.35
Johnson Gardner 1.764   10-Year 330.00 890.81 896.25 895.16 896.31 0.001776 2.62 235.41 202.96 0.27
Johnson Gardner 1.764   25-Year 460.00 890.81 896.53 895.43 896.61 0.002142 3.05 283.16 248.11 0.30
Johnson Gardner 1.764   50-Year 570.00 890.81 896.70 895.62 896.80 0.002513 3.42 316.90 265.38 0.32
Johnson Gardner 1.764   500-Year 1050.00 890.81 897.23 896.23 897.39 0.003946 4.70 432.86 297.59 0.42

Johnson Gardner 1.787   100-Year 690.00 890.55 897.18 895.88 897.40 0.003441 4.15 229.03 253.10 0.39
Johnson Gardner 1.787   10-Year 330.00 890.55 896.46 894.07 896.57 0.002003 2.80 156.34 195.39 0.29
Johnson Gardner 1.787   25-Year 460.00 890.55 896.78 894.73 896.93 0.002526 3.31 188.80 200.39 0.32
Johnson Gardner 1.787   50-Year 570.00 890.55 896.99 895.32 897.17 0.002967 3.72 209.78 206.51 0.36
Johnson Gardner 1.787   500-Year 1050.00 890.55 897.64 896.63 897.73 0.001905 3.35 563.80 314.19 0.29

Johnson Gardner 1.813   100-Year 690.00 890.41 897.61 894.70 897.94 0.003634 4.63 148.93 230.77 0.40
Johnson Gardner 1.813   10-Year 330.00 890.41 896.71 893.14 896.83 0.001767 2.82 117.23 190.85 0.27
Johnson Gardner 1.813   25-Year 460.00 890.41 897.10 893.76 897.29 0.002411 3.51 130.91 212.54 0.32
Johnson Gardner 1.813   50-Year 570.00 890.41 897.36 894.24 897.62 0.002980 4.07 140.13 225.06 0.36
Johnson Gardner 1.813   500-Year 1050.00 890.41 897.79 896.39 898.50 0.007286 6.75 155.64 235.32 0.57

Johnson Gardner 1.820   Bridge

Johnson Gardner 1.825   100-Year 690.00 890.61 898.17 894.10 898.34 0.001393 3.24 219.28 239.66 0.26
Johnson Gardner 1.825   10-Year 330.00 890.61 896.86 892.76 896.93 0.000872 2.12 158.56 189.24 0.19
Johnson Gardner 1.825   25-Year 460.00 890.61 897.35 893.27 897.45 0.001136 2.60 180.68 210.91 0.22
Johnson Gardner 1.825   50-Year 570.00 890.61 897.68 893.68 897.82 0.001347 2.97 196.13 227.92 0.25
Johnson Gardner 1.825   500-Year 1050.00 890.61 899.09 895.32 899.14 0.000583 2.35 782.71 261.40 0.17

Johnson Gardner 1.839   100-Year 690.00 892.13 898.36 896.80 898.46 0.001634 3.09 331.86 253.70 0.28
Johnson Gardner 1.839   10-Year 330.00 892.13 896.95 895.60 897.06 0.002741 3.02 163.46 212.60 0.34
Johnson Gardner 1.839   25-Year 460.00 892.13 897.47 896.46 897.57 0.002303 3.07 224.31 227.52 0.32
Johnson Gardner 1.839   50-Year 570.00 892.13 897.84 896.65 897.95 0.002080 3.16 269.34 235.03 0.31
Johnson Gardner 1.839   500-Year 1050.00 892.13 899.15 897.23 899.20 0.000827 2.50 766.64 285.87 0.21

Johnson Gardner 1.885   100-Year 690.00 892.37 898.86 897.83 898.96 0.002637 3.32 360.42 258.28 0.34
Johnson Gardner 1.885   10-Year 330.00 892.37 897.76 897.04 897.90 0.004263 3.49 150.21 130.48 0.41
Johnson Gardner 1.885   25-Year 460.00 892.37 898.19 897.45 898.32 0.004172 3.53 216.35 182.26 0.41
Johnson Gardner 1.885   50-Year 570.00 892.37 898.48 897.66 898.60 0.003541 3.52 274.85 231.87 0.38
Johnson Gardner 1.885   500-Year 1050.00 892.37 899.45 898.29 899.56 0.002653 3.75 543.36 320.29 0.35

Johnson Gardner 1.892   Bridge

Johnson Gardner 1.896   100-Year 690.00 892.37 899.07 897.79 899.19 0.002147 3.32 370.00 326.09 0.31
Johnson Gardner 1.896   10-Year 330.00 892.37 898.00 896.04 898.12 0.002604 3.10 155.96 185.27 0.33
Johnson Gardner 1.896   25-Year 460.00 892.37 898.48 896.75 898.60 0.002545 3.19 237.39 274.03 0.33
Johnson Gardner 1.896   50-Year 570.00 892.37 898.78 897.56 898.90 0.002339 3.26 301.26 297.07 0.32
Johnson Gardner 1.896   500-Year 1050.00 892.37 899.52 898.46 899.61 0.001776 3.27 641.90 345.56 0.29

Johnson Gardner 1.915   100-Year 690.00 892.88 899.29 898.56 899.55 0.004857 4.61 228.90 187.51 0.46
Johnson Gardner 1.915   10-Year 330.00 892.88 898.29 896.90 898.57 0.006326 4.25 77.70 95.82 0.50
Johnson Gardner 1.915   25-Year 460.00 892.88 898.75 897.51 899.00 0.005292 4.23 146.14 151.30 0.47
Johnson Gardner 1.915   50-Year 570.00 892.88 899.02 897.93 899.28 0.005159 4.46 184.96 177.45 0.47
Johnson Gardner 1.915   500-Year 1050.00 892.88 899.68 899.17 899.99 0.005570 5.34 331.37 196.27 0.51

Johnson Gardner 1.934   100-Year 690.00 893.21 899.79 898.89 900.16 0.005910 5.22 175.84 162.67 0.51
Johnson Gardner 1.934   10-Year 330.00 893.21 898.93 897.47 899.15 0.004652 3.77 100.98 93.55 0.43
Johnson Gardner 1.934   25-Year 460.00 893.21 899.28 898.17 899.56 0.005299 4.40 130.13 147.57 0.47
Johnson Gardner 1.934   50-Year 570.00 893.21 899.54 898.60 899.86 0.005590 4.81 153.14 154.77 0.49
Johnson Gardner 1.934   500-Year 1050.00 893.21 900.23 899.64 900.85 0.008529 6.83 230.89 227.22 0.63



HEC-RAS  Plan: Joliet near PC9 (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
Johnson Gardner 1.941   Bridge

Johnson Gardner 1.944   100-Year 690.00 893.21 900.13 898.95 900.39 0.003702 4.45 232.05 219.74 0.41
Johnson Gardner 1.944   10-Year 330.00 893.21 899.26 897.28 899.41 0.002871 3.26 122.36 108.14 0.35
Johnson Gardner 1.944   25-Year 460.00 893.21 899.61 897.95 899.82 0.003340 3.81 157.84 139.22 0.38
Johnson Gardner 1.944   50-Year 570.00 893.21 899.87 898.48 900.12 0.003678 4.22 193.39 180.10 0.41
Johnson Gardner 1.944   500-Year 1050.00 893.21 900.57 899.66 900.88 0.004242 5.14 339.13 249.70 0.45

Johnson Gardner 1.949   100-Year 690.00 892.72 900.28 898.75 900.48 0.002625 4.19 278.06 185.48 0.35
Johnson Gardner 1.949   10-Year 330.00 892.72 899.34 896.66 899.48 0.002020 3.14 139.20 108.82 0.30
Johnson Gardner 1.949   25-Year 460.00 892.72 899.71 897.56 899.90 0.002526 3.75 184.05 154.48 0.34
Johnson Gardner 1.949   50-Year 570.00 892.72 900.01 898.12 900.21 0.002553 3.97 233.06 166.66 0.34
Johnson Gardner 1.949   500-Year 1050.00 892.72 900.68 899.66 900.98 0.003667 5.25 348.47 239.34 0.42

Johnson Gardner 1.954   Bridge

Johnson Gardner 1.957   100-Year 690.00 892.72 900.40 898.88 900.61 0.003051 4.17 252.46 155.58 0.36
Johnson Gardner 1.957   10-Year 330.00 892.72 899.61 896.71 899.73 0.001975 2.90 148.10 102.74 0.28
Johnson Gardner 1.957   25-Year 460.00 892.72 899.96 897.64 900.12 0.002415 3.44 191.83 133.08 0.32
Johnson Gardner 1.957   50-Year 570.00 892.72 900.20 898.30 900.38 0.002702 3.79 223.82 139.14 0.34
Johnson Gardner 1.957   500-Year 1050.00 892.72 900.70 899.96 901.06 0.004873 5.52 296.53 214.66 0.47

Johnson Gardner 1.977   100-Year 690.00 892.58 900.76 898.74 900.90 0.002154 3.61 320.75 196.33 0.30
Johnson Gardner 1.977   10-Year 330.00 892.58 899.82 896.31 899.93 0.001698 2.73 159.83 127.18 0.26
Johnson Gardner 1.977   25-Year 460.00 892.58 900.24 897.54 900.36 0.001874 3.10 225.13 168.57 0.28
Johnson Gardner 1.977   50-Year 570.00 892.58 900.51 898.22 900.64 0.002043 3.38 273.10 184.92 0.29
Johnson Gardner 1.977   500-Year 1050.00 892.58 901.29 899.89 901.47 0.002571 4.26 429.50 210.15 0.34

Johnson Gardner 2.009   100-Year 690.00 894.12 901.17 899.40 901.29 0.002399 3.15 300.48 176.23 0.33
Johnson Gardner 2.009   10-Year 330.00 894.12 900.19 897.89 900.28 0.002618 2.56 158.53 101.28 0.32
Johnson Gardner 2.009   25-Year 460.00 894.12 900.62 898.54 900.72 0.002429 2.76 215.42 147.79 0.32
Johnson Gardner 2.009   50-Year 570.00 894.12 900.91 898.93 901.02 0.002347 2.93 259.09 154.36 0.32
Johnson Gardner 2.009   500-Year 1050.00 894.12 901.76 900.38 901.91 0.002598 3.71 403.54 259.00 0.35

Johnson Gardner 2.016   Culvert

Johnson Gardner 2.019   100-Year 690.00 893.84 901.24 899.38 901.39 0.002576 3.65 296.59 162.22 0.33
Johnson Gardner 2.019   10-Year 330.00 893.84 900.33 898.06 900.44 0.002244 2.85 154.64 136.58 0.29
Johnson Gardner 2.019   25-Year 460.00 893.84 900.72 898.65 900.85 0.002344 3.16 216.70 148.04 0.30
Johnson Gardner 2.019   50-Year 570.00 893.84 900.99 899.03 901.13 0.002439 3.40 257.77 155.40 0.31
Johnson Gardner 2.019   500-Year 1050.00 893.84 901.82 900.06 902.01 0.003069 4.37 396.22 196.19 0.36

Johnson Gardner 2.04    100-Year 690.00 893.80 901.47 898.83 901.76 0.002862 4.51 209.91 169.92 0.37
Johnson Gardner 2.04    10-Year 330.00 893.80 900.53 897.05 900.67 0.001636 2.95 112.85 58.51 0.27
Johnson Gardner 2.04    25-Year 460.00 893.80 900.93 897.74 901.14 0.002193 3.65 142.88 119.47 0.31
Johnson Gardner 2.04    50-Year 570.00 893.80 901.21 898.32 901.46 0.002554 4.11 173.62 145.98 0.34
Johnson Gardner 2.04    500-Year 1050.00 893.80 902.09 900.07 902.46 0.003410 5.35 313.52 189.63 0.41

Johnson Gardner 2.046   Bridge

Johnson Gardner 2.049   100-Year 690.00 893.80 901.93 898.90 902.20 0.002323 4.40 219.01 164.00 0.33
Johnson Gardner 2.049   10-Year 330.00 893.80 900.93 897.21 901.06 0.001244 2.81 122.49 78.03 0.23
Johnson Gardner 2.049   25-Year 460.00 893.80 901.43 897.96 901.60 0.001599 3.42 160.46 109.33 0.27
Johnson Gardner 2.049   50-Year 570.00 893.80 901.71 898.43 901.93 0.001944 3.91 190.88 148.98 0.30
Johnson Gardner 2.049   500-Year 1050.00 893.80 901.97 900.13 902.60 0.005192 6.61 224.67 170.50 0.50

Johnson Gardner 2.058   100-Year 690.00 894.86 902.16 899.18 902.33 0.001912 3.51 251.80 129.74 0.30
Johnson Gardner 2.058   10-Year 330.00 894.86 901.02 897.50 901.12 0.001449 2.52 130.77 67.45 0.25
Johnson Gardner 2.058   25-Year 460.00 894.86 901.57 898.16 901.69 0.001614 2.91 180.58 110.16 0.27
Johnson Gardner 2.058   50-Year 570.00 894.86 901.89 898.69 902.04 0.001734 3.19 218.20 122.66 0.29
Johnson Gardner 2.058   500-Year 1050.00 894.86 902.58 900.36 902.87 0.002905 4.61 309.07 185.67 0.38

Johnson Gardner 2.063   100-Year 690.00 895.22 902.18 900.16 902.41 0.002659 3.97 217.08 119.66 0.36
Johnson Gardner 2.063   10-Year 330.00 895.22 901.05 898.65 901.18 0.002274 2.90 114.83 51.18 0.31
Johnson Gardner 2.063   25-Year 460.00 895.22 901.59 899.30 901.76 0.002301 3.30 154.04 90.16 0.32
Johnson Gardner 2.063   50-Year 570.00 895.22 901.91 899.74 902.11 0.002445 3.62 186.30 109.35 0.34
Johnson Gardner 2.063   500-Year 1050.00 895.22 902.61 901.16 902.98 0.003919 5.17 272.03 137.56 0.44

Johnson Gardner 2.068   100-Year 690.00 895.61 902.32 898.87 902.48 0.001253 3.24 247.63 132.26 0.25
Johnson Gardner 2.068   10-Year 330.00 895.61 901.16 897.67 901.23 0.000771 2.13 160.00 61.29 0.19
Johnson Gardner 2.068   25-Year 460.00 895.61 901.71 898.14 901.81 0.000920 2.55 199.32 81.91 0.21
Johnson Gardner 2.068   50-Year 570.00 895.61 902.05 898.50 902.17 0.001067 2.88 225.60 108.90 0.23
Johnson Gardner 2.068   500-Year 1050.00 895.61 902.81 899.95 903.08 0.002015 4.37 287.12 169.64 0.33

Johnson Gardner 2.087   Bridge

Johnson Gardner 2.098   100-Year 690.00 895.55 903.36 899.45 903.55 0.001308 3.51 230.37 231.02 0.26
Johnson Gardner 2.098   10-Year 330.00 895.55 901.33 898.10 901.44 0.001177 2.67 123.39 30.72 0.24



HEC-RAS  Plan: Joliet near PC9 (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
Johnson Gardner 2.098   25-Year 460.00 895.55 902.11 898.63 902.26 0.001385 3.10 149.05 36.62 0.26
Johnson Gardner 2.098   50-Year 570.00 895.55 902.71 899.05 902.89 0.001416 3.36 176.20 59.81 0.27
Johnson Gardner 2.098   500-Year 1050.00 895.55 904.13 900.48 904.34 0.001439 4.01 480.02 307.28 0.28

Johnson Gardner 2.14    100-Year 690.00 896.16 903.76 900.62 903.84 0.001113 2.69 453.03 232.25 0.23
Johnson Gardner 2.14    10-Year 330.00 896.16 901.66 899.02 901.81 0.002342 3.12 105.66 34.26 0.31
Johnson Gardner 2.14    25-Year 460.00 896.16 902.49 899.74 902.64 0.002328 3.18 187.52 163.13 0.32
Johnson Gardner 2.14    50-Year 570.00 896.16 903.12 900.21 903.24 0.001661 2.94 310.36 216.54 0.28
Johnson Gardner 2.14    500-Year 1050.00 896.16 904.55 901.65 904.66 0.001190 3.12 657.14 298.38 0.25

Johnson Gardner 2.177   100-Year 690.00 897.64 903.98 901.67 904.19 0.002439 3.96 268.73 141.38 0.34
Johnson Gardner 2.177   10-Year 330.00 897.64 902.18 900.15 902.40 0.003740 3.76 87.73 30.70 0.39
Johnson Gardner 2.177   25-Year 460.00 897.64 902.98 900.80 903.21 0.003401 3.91 140.00 110.28 0.38
Johnson Gardner 2.177   50-Year 570.00 897.64 903.46 901.23 903.69 0.002962 4.00 197.47 132.83 0.37
Johnson Gardner 2.177   500-Year 1050.00 897.64 904.77 902.75 905.03 0.002591 4.58 400.85 191.43 0.36

Johnson Gardner 2.211   100-Year 690.00 897.89 904.51 903.51 904.69 0.003096 4.21 332.37 186.20 0.38
Johnson Gardner 2.211   10-Year 330.00 897.89 903.01 901.45 903.33 0.006744 4.69 92.86 100.66 0.52
Johnson Gardner 2.211   25-Year 460.00 897.89 903.69 902.50 903.93 0.004575 4.37 186.88 165.28 0.44
Johnson Gardner 2.211   50-Year 570.00 897.89 904.09 903.23 904.31 0.003809 4.33 256.43 178.73 0.41
Johnson Gardner 2.211   500-Year 1050.00 897.89 905.34 904.10 905.52 0.002681 4.46 492.89 197.46 0.36

Johnson Gardner 2.251   100-Year 690.00 897.95 905.10 903.25 905.35 0.002912 4.38 270.79 149.59 0.37
Johnson Gardner 2.251   10-Year 330.00 897.95 904.00 901.66 904.17 0.002589 3.38 117.55 109.67 0.34
Johnson Gardner 2.251   25-Year 460.00 897.95 904.46 902.32 904.66 0.002687 3.77 182.89 125.08 0.35
Johnson Gardner 2.251   50-Year 570.00 897.95 904.78 902.78 905.00 0.002844 4.10 223.93 136.55 0.37
Johnson Gardner 2.251   500-Year 1050.00 897.95 905.87 904.48 906.16 0.003043 5.00 393.85 166.91 0.39

Johnson Gardner 2.297   100-Year 380.00 899.37 905.77 902.86 905.86 0.001242 2.68 236.08 164.49 0.24
Johnson Gardner 2.297   10-Year 190.00 899.37 904.58 901.77 904.67 0.001364 2.31 82.12 67.90 0.24
Johnson Gardner 2.297   25-Year 250.00 899.37 905.08 902.17 905.16 0.001293 2.39 137.83 105.18 0.24
Johnson Gardner 2.297   50-Year 310.00 899.37 905.43 902.52 905.51 0.001268 2.54 182.66 140.03 0.24
Johnson Gardner 2.297   500-Year 570.00 899.37 906.57 903.69 906.67 0.001106 2.87 375.58 181.92 0.24

Johnson Gardner 2.316   100-Year 380.00 898.57 905.89 902.38 905.99 0.001267 2.70 212.10 121.22 0.24
Johnson Gardner 2.316   10-Year 190.00 898.57 904.72 901.04 904.79 0.001083 2.15 89.85 61.72 0.21
Johnson Gardner 2.316   25-Year 250.00 898.57 905.21 901.52 905.29 0.001227 2.34 132.99 99.15 0.23
Johnson Gardner 2.316   50-Year 310.00 898.57 905.55 901.94 905.64 0.001247 2.52 171.85 114.66 0.23
Johnson Gardner 2.316   500-Year 570.00 898.57 906.68 903.48 906.79 0.001275 3.05 318.24 150.57 0.25

Johnson Gardner 2.406   100-Year 380.00 900.93 906.67 904.17 906.84 0.002541 3.38 123.39 84.00 0.33
Johnson Gardner 2.406   10-Year 190.00 900.93 905.37 903.18 905.48 0.001946 2.69 70.60 25.38 0.28
Johnson Gardner 2.406   25-Year 250.00 900.93 905.93 903.53 906.06 0.002156 2.90 86.33 30.22 0.30
Johnson Gardner 2.406   50-Year 310.00 900.93 906.32 903.85 906.47 0.002485 3.13 98.94 47.40 0.33
Johnson Gardner 2.406   500-Year 570.00 900.93 907.43 904.96 907.63 0.002382 3.77 196.32 169.76 0.33

Johnson Gardner 2.431   100-Year 380.00 902.17 907.08 907.45 0.006278 4.90 79.73 58.09 0.51
Johnson Gardner 2.431   10-Year 190.00 902.17 905.73 906.01 0.006968 4.27 44.51 20.87 0.52
Johnson Gardner 2.431   25-Year 250.00 902.17 906.31 906.60 0.006108 4.34 57.62 23.96 0.49
Johnson Gardner 2.431   50-Year 310.00 902.17 906.73 907.05 0.005936 4.55 68.13 25.83 0.49
Johnson Gardner 2.431   500-Year 570.00 902.17 907.81 908.22 0.006142 5.36 137.89 96.68 0.52

Johnson Gardner 2.438   Culvert

Johnson Gardner 2.441   100-Year 380.00 901.96 908.28 905.33 908.38 0.001224 2.63 189.83 114.42 0.24
Johnson Gardner 2.441   10-Year 190.00 901.96 907.72 904.33 907.76 0.000583 1.66 130.94 94.98 0.16
Johnson Gardner 2.441   25-Year 250.00 901.96 907.96 904.69 908.02 0.000768 1.98 154.94 103.82 0.19
Johnson Gardner 2.441   50-Year 310.00 901.96 908.11 905.00 908.19 0.000994 2.30 170.97 107.83 0.22
Johnson Gardner 2.441   500-Year 570.00 901.96 908.67 906.07 908.82 0.001780 3.39 237.76 139.62 0.30

Johnson Gardner 2.464   100-Year 380.00 902.19 908.46 905.82 908.60 0.002399 3.07 123.72 58.76 0.33
Johnson Gardner 2.464   10-Year 190.00 902.19 907.80 904.74 907.86 0.000918 1.94 98.08 33.85 0.20
Johnson Gardner 2.464   25-Year 250.00 902.19 908.07 905.12 908.15 0.001333 2.32 107.60 37.62 0.24
Johnson Gardner 2.464   50-Year 310.00 902.19 908.25 905.46 908.36 0.001823 2.70 114.88 44.24 0.28
Johnson Gardner 2.464   500-Year 570.00 902.19 908.92 906.59 909.14 0.003288 3.86 163.56 95.98 0.39

Johnson Gardner 2.483   100-Year 380.00 903.60 908.69 906.77 908.92 0.003013 3.82 104.07 60.55 0.37
Johnson Gardner 2.483   10-Year 190.00 903.60 907.90 905.80 908.00 0.001744 2.53 75.20 28.55 0.27
Johnson Gardner 2.483   25-Year 250.00 903.60 908.21 906.15 908.35 0.002221 2.97 84.28 33.27 0.31
Johnson Gardner 2.483   50-Year 310.00 903.60 908.44 906.45 908.62 0.002650 3.39 92.87 44.65 0.35
Johnson Gardner 2.483   500-Year 570.00 903.60 909.22 907.51 909.57 0.003922 4.82 131.75 86.54 0.44

Johnson Gardner 2.495   Bridge

Johnson Gardner 2.5     100-Year 380.00 903.60 909.04 906.95 909.26 0.003089 3.81 111.63 103.84 0.37
Johnson Gardner 2.5     10-Year 190.00 903.60 908.07 905.84 908.18 0.002119 2.74 69.45 26.39 0.30
Johnson Gardner 2.5     25-Year 250.00 903.60 908.42 906.24 908.58 0.002620 3.15 79.37 28.69 0.33
Johnson Gardner 2.5     50-Year 310.00 903.60 908.71 906.59 908.91 0.003028 3.52 90.12 73.91 0.36



HEC-RAS  Plan: Joliet near PC9 (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
Johnson Gardner 2.5     500-Year 570.00 903.60 910.35 907.81 910.52 0.001731 3.57 215.19 149.83 0.29

Johnson Gardner 2.545   100-Year 380.00 903.82 909.84 907.83 910.13 0.004037 4.28 88.77 117.24 0.42
Johnson Gardner 2.545   10-Year 190.00 903.82 908.62 906.73 908.78 0.002823 3.19 59.57 21.45 0.34
Johnson Gardner 2.545   25-Year 250.00 903.82 909.09 907.14 909.28 0.003170 3.58 69.89 71.50 0.36
Johnson Gardner 2.545   50-Year 310.00 903.82 909.47 907.48 909.71 0.003566 3.92 79.08 95.37 0.39
Johnson Gardner 2.545   500-Year 570.00 903.82 910.89 908.65 911.00 0.002138 3.16 289.15 152.64 0.31

Johnson Gardner 2.613   100-Year 380.00 905.87 911.35 909.53 911.59 0.004095 4.06 124.14 93.82 0.41
Johnson Gardner 2.613   10-Year 190.00 905.87 909.86 908.34 910.08 0.004660 3.82 49.69 19.67 0.42
Johnson Gardner 2.613   25-Year 250.00 905.87 910.41 908.77 910.67 0.004652 4.08 61.21 21.98 0.43
Johnson Gardner 2.613   50-Year 310.00 905.87 910.91 909.14 911.17 0.004632 4.14 85.23 74.88 0.44
Johnson Gardner 2.613   500-Year 570.00 905.87 911.86 910.37 912.16 0.004852 4.81 175.72 118.08 0.46

Johnson Gardner 2.635   100-Year 380.00 906.29 911.80 909.75 911.98 0.002679 3.55 130.69 148.13 0.34
Johnson Gardner 2.635   10-Year 190.00 906.29 910.40 908.65 910.55 0.003243 3.12 60.92 25.52 0.36
Johnson Gardner 2.635   25-Year 250.00 906.29 910.96 909.05 911.13 0.003131 3.28 76.34 65.40 0.36
Johnson Gardner 2.635   50-Year 310.00 906.29 911.43 909.41 911.60 0.002820 3.37 103.17 125.60 0.35
Johnson Gardner 2.635   500-Year 570.00 906.29 912.37 910.51 912.62 0.003124 4.26 177.83 160.74 0.38

Johnson Gardner 2.667   100-Year 380.00 906.04 912.19 909.26 912.34 0.001742 3.16 128.00 93.58 0.28
Johnson Gardner 2.667   10-Year 190.00 906.04 910.81 908.11 910.90 0.001446 2.42 78.45 26.25 0.25
Johnson Gardner 2.667   25-Year 250.00 906.04 911.38 908.49 911.49 0.001566 2.65 94.78 33.32 0.26
Johnson Gardner 2.667   50-Year 310.00 906.04 911.83 908.87 911.95 0.001607 2.86 111.76 63.83 0.27
Johnson Gardner 2.667   500-Year 570.00 906.04 912.83 910.12 913.07 0.002276 4.00 161.07 118.84 0.33

Johnson Gardner 2.673   100-Year 380.00 907.01 912.25 910.32 912.42 0.002693 3.33 114.11 76.10 0.35
Johnson Gardner 2.673   10-Year 190.00 907.01 910.85 909.49 910.98 0.003015 2.91 65.34 30.52 0.35
Johnson Gardner 2.673   25-Year 250.00 907.01 911.43 909.78 911.57 0.002594 2.98 83.95 46.02 0.33
Johnson Gardner 2.673   50-Year 310.00 907.01 911.88 910.05 912.03 0.002536 3.11 99.83 61.76 0.33
Johnson Gardner 2.673   500-Year 570.00 907.01 912.91 910.94 913.16 0.003379 4.00 142.46 91.37 0.40

Johnson Gardner 2.691   100-Year 380.00 908.96 912.58 912.02 912.96 0.009970 4.94 77.22 111.56 0.64
Johnson Gardner 2.691   10-Year 190.00 908.96 911.27 911.27 911.86 0.029497 6.17 30.81 26.25 1.00
Johnson Gardner 2.691   25-Year 250.00 908.96 911.78 911.56 912.24 0.018948 5.42 46.08 73.41 0.83
Johnson Gardner 2.691   50-Year 310.00 908.96 912.22 911.80 912.60 0.013501 4.99 62.11 97.76 0.71
Johnson Gardner 2.691   500-Year 570.00 908.96 913.27 912.53 913.72 0.007843 5.40 106.32 130.58 0.59

Johnson Gardner 2.702   Culvert

Johnson Gardner 2.707   100-Year 380.00 909.59 915.84 912.64 915.89 0.000408 1.80 257.75 207.32 0.15
Johnson Gardner 2.707   10-Year 190.00 909.59 913.41 911.88 913.48 0.001656 2.17 93.63 61.28 0.26
Johnson Gardner 2.707   25-Year 250.00 909.59 914.23 912.15 914.29 0.000890 1.98 144.95 127.63 0.20
Johnson Gardner 2.707   50-Year 310.00 909.59 914.99 912.40 915.04 0.000581 1.87 198.46 169.84 0.17
Johnson Gardner 2.707   500-Year 570.00 909.59 918.03 913.16 918.07 0.000220 1.72 411.12 323.87 0.12

Johnson Gardner 2.754   100-Year 380.00 909.96 915.97 916.02 0.000708 2.12 255.90 98.79 0.19
Johnson Gardner 2.754   10-Year 190.00 909.96 913.92 914.04 0.003001 2.80 81.06 67.64 0.35
Johnson Gardner 2.754   25-Year 250.00 909.96 914.52 914.62 0.001918 2.59 126.20 80.78 0.29
Johnson Gardner 2.754   50-Year 310.00 909.96 915.18 915.25 0.001158 2.34 182.22 89.55 0.23
Johnson Gardner 2.754   500-Year 570.00 909.96 918.10 918.13 0.000280 1.77 525.64 152.44 0.13

Johnson Gardner 2.794   100-Year 380.00 909.79 916.08 916.11 0.000287 1.62 337.08 142.48 0.13
Johnson Gardner 2.794   10-Year 190.00 909.79 914.21 914.24 0.000432 1.46 147.18 72.49 0.14
Johnson Gardner 2.794   25-Year 250.00 909.79 914.75 914.79 0.000416 1.60 190.75 87.81 0.15
Johnson Gardner 2.794   50-Year 310.00 909.79 915.34 915.38 0.000360 1.64 246.97 102.71 0.14
Johnson Gardner 2.794   500-Year 570.00 909.79 918.15 918.18 0.000141 1.43 686.11 198.45 0.09

Johnson Gardner 2.824   100-Year 380.00 910.02 916.11 916.23 0.001529 2.86 170.31 115.41 0.27
Johnson Gardner 2.824   10-Year 190.00 910.02 914.28 914.41 0.002484 2.89 65.65 26.24 0.32
Johnson Gardner 2.824   25-Year 250.00 910.02 914.80 914.95 0.002508 3.12 80.11 28.78 0.33
Johnson Gardner 2.824   50-Year 310.00 910.02 915.38 915.53 0.002352 3.12 106.47 59.97 0.32
Johnson Gardner 2.824   500-Year 570.00 910.02 918.17 918.22 0.000411 2.02 442.57 154.32 0.15

Johnson Gardner 2.838   100-Year 380.00 910.16 916.22 916.32 0.000986 2.60 195.41 102.73 0.22
Johnson Gardner 2.838   10-Year 190.00 910.16 914.47 914.57 0.001860 2.50 76.71 37.84 0.28
Johnson Gardner 2.838   25-Year 250.00 910.16 915.00 915.10 0.001635 2.66 100.70 51.35 0.27
Johnson Gardner 2.838   50-Year 310.00 910.16 915.55 915.66 0.001345 2.71 133.73 72.66 0.25
Johnson Gardner 2.838   500-Year 570.00 910.16 918.20 918.25 0.000372 2.07 429.36 131.02 0.15

Johnson Gardner 2.865   100-Year 380.00 910.39 916.39 916.52 0.001782 2.88 132.52 72.84 0.29
Johnson Gardner 2.865   10-Year 190.00 910.39 914.74 914.85 0.002020 2.64 71.99 28.39 0.29
Johnson Gardner 2.865   25-Year 250.00 910.39 915.25 915.38 0.002186 2.86 87.56 32.70 0.31
Johnson Gardner 2.865   50-Year 310.00 910.39 915.78 915.92 0.002217 2.91 106.44 53.02 0.31
Johnson Gardner 2.865   500-Year 570.00 910.39 918.25 918.34 0.000699 2.46 319.86 180.07 0.19

Johnson Gardner 2.874   Culvert



HEC-RAS  Plan: Joliet near PC9 (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
Johnson Gardner 2.879   100-Year 380.00 910.39 917.44 913.83 917.50 0.000545 2.00 200.94 106.60 0.17
Johnson Gardner 2.879   10-Year 190.00 910.39 916.47 912.87 916.50 0.000321 1.30 149.38 78.01 0.12
Johnson Gardner 2.879   25-Year 250.00 910.39 917.12 913.22 917.15 0.000306 1.43 183.34 98.85 0.12
Johnson Gardner 2.879   50-Year 310.00 910.39 917.46 913.53 917.50 0.000356 1.62 202.24 107.25 0.14
Johnson Gardner 2.879   500-Year 570.00 910.39 918.35 914.49 918.41 0.000493 2.16 375.03 156.03 0.17

Johnson Gardner 2.898   100-Year 380.00 910.63 917.49 913.96 917.57 0.000690 2.21 179.25 118.94 0.19
Johnson Gardner 2.898   10-Year 190.00 910.63 916.51 913.07 916.54 0.000423 1.45 131.62 71.65 0.14
Johnson Gardner 2.898   25-Year 250.00 910.63 917.15 913.38 917.19 0.000398 1.58 161.66 106.46 0.14
Johnson Gardner 2.898   50-Year 310.00 910.63 917.50 913.66 917.55 0.000458 1.80 179.45 119.07 0.15
Johnson Gardner 2.898   500-Year 570.00 910.63 918.40 914.62 918.47 0.000571 2.28 371.70 170.00 0.18

Johnson Gardner 2.931   100-Year 380.00 911.69 917.63 914.98 917.76 0.001731 2.94 129.15 179.22 0.28
Johnson Gardner 2.931   10-Year 190.00 911.69 916.59 913.97 916.66 0.001065 2.06 92.18 140.50 0.22
Johnson Gardner 2.931   25-Year 250.00 911.69 917.23 914.35 917.31 0.001039 2.19 114.25 167.61 0.22
Johnson Gardner 2.931   50-Year 310.00 911.69 917.59 914.68 917.68 0.001192 2.43 127.51 178.03 0.24
Johnson Gardner 2.931   500-Year 570.00 911.69 918.54 915.71 918.58 0.000651 1.98 488.53 247.82 0.18
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   RS = 2.874    Culv  Private Drive 9
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   RS = 2.874    Culv  Private Drive 9
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   RS = 2.702    Culv  Abandoned RR - Based on aerial and birds eye photography
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   RS = 2.702    Culv  Abandoned RR - Based on aerial and birds eye photography
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   RS = 2.545  ROB 910.2 elev based on low point in berm upstream of this cross
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   RS = 2.438    Culv  Private Crossing 8
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   RS = 2.297  LOB ineffective due to high ground upstream blocking access

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-Year

WS 100-Year

WS 50-Year

WS 25-Year

WS 10-Year

Crit 500-Year

Crit 100-Year

Crit 50-Year

Crit 25-Year

Crit 10-Year

Ground

Ineff

Bank Sta

.1 .
0
4
5

.1

 

0 50 100 150 200 250 300 350
896

898

900

902

904

906

908

910

912

Johnson Gardner Drain Alternatives       Plan: Raise Joliet near Private crossing 9    2/17/2015 

   RS = 2.251  Perminant ineffective in ROB due to tributary channel.  Flow in 
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   RS = 2.177  Flow can enter ROB around 902.87 via upstream opening
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   RS = 2.087    BR  Joliet Road (Northern)
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   RS = 2.046    BR  Private Crossing # 7
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   RS = 2.016    Culv  Private Drive 6
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   RS = 1.954    BR  Private Crossing 5
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   RS = 1.474    BR  Joliet Road - Momentum solution for 25yr causes it to cross 50 a
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   RS = 0.899    BR  Joliet Road (DS)
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Promising Solution 14.2 – Raise 166th St. at Little Eagle Creek 
  

  

 
 

 



  

HEC-RAS  Plan: raise 166th st   River: Little Eagle Ck   Reach: Little Eagle Ck
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
Little Eagle Ck 2.246   100-yr 7280.00 842.09 853.85 850.06 853.98 0.001867 3.84 2952.52 487.88 0.23
Little Eagle Ck 2.246   10-yr 3300.00 842.09 851.31 848.12 851.40 0.001866 3.06 1737.58 468.88 0.22
Little Eagle Ck 2.246   25-yr 4670.00 842.09 852.29 849.07 852.39 0.001867 3.37 2198.84 476.00 0.22
Little Eagle Ck 2.246   50-yr 5910.00 842.09 853.07 849.75 853.18 0.001867 3.61 2572.34 481.75 0.23
Little Eagle Ck 2.246   500-yr 11260.00 842.09 855.85 850.84 856.02 0.001866 4.41 3946.06 509.11 0.24

Little Eagle Ck 2.362   100-yr 7280.00 842.21 854.70 851.19 854.77 0.001211 3.23 4182.41 806.46 0.18
Little Eagle Ck 2.362   10-yr 3300.00 842.21 852.25 849.01 852.32 0.001521 2.98 2239.44 775.61 0.20
Little Eagle Ck 2.362   25-yr 4670.00 842.21 853.18 850.36 853.25 0.001376 3.07 2968.10 788.08 0.19
Little Eagle Ck 2.362   50-yr 5910.00 842.21 853.94 850.39 854.01 0.001283 3.15 3569.35 797.56 0.19
Little Eagle Ck 2.362   500-yr 11260.00 842.21 856.68 851.54 856.76 0.001082 3.46 5800.87 843.67 0.18

Little Eagle Ck 2.543   100-yr 7280.00 844.12 855.56 852.57 855.64 0.001248 3.19 4087.91 834.93 0.19
Little Eagle Ck 2.543   10-yr 3300.00 844.12 853.34 849.66 853.40 0.001338 2.73 2285.36 787.13 0.18
Little Eagle Ck 2.543   25-yr 4670.00 844.12 854.17 850.90 854.24 0.001325 2.94 2946.09 805.27 0.19
Little Eagle Ck 2.543   50-yr 5910.00 844.12 854.86 852.57 854.93 0.001286 3.07 3503.45 816.19 0.19
Little Eagle Ck 2.543   500-yr 11260.00 844.12 857.43 852.93 857.51 0.001132 3.44 5702.91 894.21 0.18

Little Eagle Ck 2.652   100-yr 7280.00 845.88 856.41 853.74 856.51 0.002170 3.58 3442.24 1048.87 0.23
Little Eagle Ck 2.652   10-yr 3300.00 845.88 854.28 852.60 854.37 0.002473 3.31 1878.98 812.74 0.24
Little Eagle Ck 2.652   25-yr 4670.00 845.88 855.08 852.84 855.17 0.002351 3.40 2455.60 908.85 0.24
Little Eagle Ck 2.652   50-yr 5910.00 845.88 855.73 853.49 855.82 0.002252 3.45 2931.42 1009.61 0.24
Little Eagle Ck 2.652   500-yr 11260.00 845.88 858.17 854.33 858.27 0.001843 3.73 4786.34 1066.95 0.22

Little Eagle Ck 2.769   100-yr 7280.00 846.13 857.85 854.76 858.07 0.002810 5.18 2532.41 505.45 0.29
Little Eagle Ck 2.769   10-yr 3300.00 846.13 855.70 852.27 855.86 0.002266 3.98 1483.00 467.66 0.25
Little Eagle Ck 2.769   25-yr 4670.00 846.13 856.53 853.75 856.72 0.002547 4.50 1879.80 488.29 0.27
Little Eagle Ck 2.769   50-yr 5910.00 846.13 857.18 854.27 857.39 0.002706 4.86 2199.61 496.18 0.28
Little Eagle Ck 2.769   500-yr 11260.00 846.13 859.48 856.00 859.75 0.002971 5.88 3367.36 527.40 0.30

Little Eagle Ck 2.843   100-yr 7280.00 846.41 858.76 853.96 859.02 0.002299 4.79 2191.69 327.23 0.26
Little Eagle Ck 2.843   10-yr 3300.00 846.41 856.42 851.03 856.55 0.001508 3.28 1384.71 309.87 0.20
Little Eagle Ck 2.843   25-yr 4670.00 846.41 857.34 852.13 857.52 0.001798 3.84 1735.62 315.99 0.22
Little Eagle Ck 2.843   50-yr 5910.00 846.41 858.05 853.02 858.27 0.002057 4.32 1961.45 320.45 0.24
Little Eagle Ck 2.843   500-yr 11260.00 846.41 860.49 855.79 860.86 0.002862 5.91 2767.30 341.81 0.30

Little Eagle Ck 2.906   100-yr 7280.00 847.35 859.52 859.75 0.002537 4.93 2468.54 460.72 0.27
Little Eagle Ck 2.906   10-yr 3300.00 847.35 856.95 857.09 0.002013 3.61 1409.73 345.92 0.23
Little Eagle Ck 2.906   25-yr 4670.00 847.35 857.96 858.14 0.002323 4.22 1785.70 401.10 0.25
Little Eagle Ck 2.906   50-yr 5910.00 847.35 858.74 858.96 0.002502 4.64 2115.94 443.91 0.27
Little Eagle Ck 2.906   500-yr 11260.00 847.35 861.41 861.69 0.002621 5.61 3396.12 507.95 0.29

Little Eagle Ck 2.984   100-yr 7280.00 847.78 860.48 860.65 0.001599 3.93 2505.51 410.62 0.22
Little Eagle Ck 2.984   10-yr 3300.00 847.78 857.76 857.88 0.001604 3.20 1430.00 382.40 0.21
Little Eagle Ck 2.984   25-yr 4670.00 847.78 858.85 858.98 0.001565 3.46 1852.95 392.09 0.21
Little Eagle Ck 2.984   50-yr 5910.00 847.78 859.69 859.83 0.001564 3.68 2182.61 399.49 0.21
Little Eagle Ck 2.984   500-yr 11260.00 847.78 862.44 862.65 0.001762 4.64 3369.68 476.90 0.23

Little Eagle Ck 3.078   100-yr 7280.00 848.59 861.17 861.32 0.001555 3.95 2506.11 438.25 0.21
Little Eagle Ck 3.078   10-yr 3300.00 848.59 858.49 858.60 0.001652 3.36 1409.01 382.15 0.21
Little Eagle Ck 3.078   25-yr 4670.00 848.59 859.54 859.67 0.001598 3.59 1824.50 404.02 0.21
Little Eagle Ck 3.078   50-yr 5910.00 848.59 860.36 860.50 0.001568 3.77 2162.82 420.14 0.21
Little Eagle Ck 3.078   500-yr 11260.00 848.59 863.15 863.34 0.001503 4.36 3430.79 482.49 0.22

Little Eagle Ck 3.181   100-yr 7280.00 849.81 861.89 862.06 0.001918 4.15 2356.96 457.04 0.23
Little Eagle Ck 3.181   10-yr 3300.00 849.81 859.34 859.47 0.002225 3.67 1274.60 386.63 0.24
Little Eagle Ck 3.181   25-yr 4670.00 849.81 860.33 860.48 0.002085 3.86 1675.13 415.46 0.24
Little Eagle Ck 3.181   50-yr 5910.00 849.81 861.12 861.27 0.002003 4.02 2010.12 439.24 0.23
Little Eagle Ck 3.181   500-yr 11260.00 849.81 863.82 864.02 0.001767 4.48 3287.73 506.82 0.23

Little Eagle Ck 3.270   100-yr 7280.00 850.05 862.65 862.79 0.001300 3.40 2521.45 420.15 0.19
Little Eagle Ck 3.270   10-yr 3300.00 850.05 860.16 860.25 0.001272 2.86 1500.90 397.38 0.18
Little Eagle Ck 3.270   25-yr 4670.00 850.05 861.13 861.23 0.001298 3.07 1892.05 407.45 0.19
Little Eagle Ck 3.270   50-yr 5910.00 850.05 861.90 862.02 0.001299 3.22 2207.24 413.19 0.19
Little Eagle Ck 3.270   500-yr 11260.00 850.05 864.54 864.72 0.001305 3.82 3333.17 441.17 0.20

Little Eagle Ck 3.403   100-yr 7280.00 850.53 863.52 863.65 0.001586 3.84 2903.37 460.44 0.21
Little Eagle Ck 3.403   10-yr 3300.00 850.53 860.99 861.07 0.001389 2.95 1770.14 433.49 0.19
Little Eagle Ck 3.403   25-yr 4670.00 850.53 861.98 862.08 0.001473 3.30 2205.35 444.75 0.20
Little Eagle Ck 3.403   50-yr 5910.00 850.53 862.76 862.87 0.001532 3.57 2554.09 453.25 0.21
Little Eagle Ck 3.403   500-yr 11260.00 850.53 865.43 865.61 0.001713 4.48 3805.83 487.03 0.23

Little Eagle Ck 3.498   100-yr 7280.00 851.71 864.22 859.80 864.38 0.001734 4.13 2480.22 588.44 0.23
Little Eagle Ck 3.498   10-yr 3300.00 851.71 861.60 858.47 861.69 0.001395 3.06 1591.07 517.27 0.19
Little Eagle Ck 3.498   25-yr 4670.00 851.71 862.63 859.06 862.74 0.001534 3.48 1937.96 542.71 0.21
Little Eagle Ck 3.498   50-yr 5910.00 851.71 863.43 859.42 863.57 0.001636 3.81 2210.73 568.25 0.22
Little Eagle Ck 3.498   500-yr 11260.00 851.71 866.10 860.72 866.21 0.001197 3.83 4649.17 622.66 0.19

Little Eagle Ck 3.542   100-yr 7280.00 851.53 864.59 860.86 865.08 0.004164 6.41 1467.06 471.56 0.35
Little Eagle Ck 3.542   10-yr 3300.00 851.53 861.95 858.21 862.20 0.002939 4.43 955.85 457.16 0.28
Little Eagle Ck 3.542   25-yr 4670.00 851.53 863.00 859.65 863.33 0.003441 5.22 1155.49 463.35 0.31
Little Eagle Ck 3.542   50-yr 5910.00 851.53 863.81 860.28 864.21 0.003810 5.82 1312.32 467.62 0.33
Little Eagle Ck 3.542   500-yr 11260.00 851.53 866.41 862.27 866.57 0.001498 4.28 3948.08 481.15 0.22

Little Eagle Ck 3.642   100-yr 6660.00 851.98 866.35 860.05 866.79 0.002642 5.77 1384.32 526.95 0.28
Little Eagle Ck 3.642   10-yr 3030.00 851.98 863.17 857.18 863.38 0.001757 3.88 913.52 441.86 0.22
Little Eagle Ck 3.642   25-yr 4280.00 851.98 864.43 858.24 864.73 0.002113 4.63 1100.65 460.85 0.25
Little Eagle Ck 3.642   50-yr 5410.00 851.98 865.40 859.10 865.77 0.002381 5.20 1244.33 475.16 0.27
Little Eagle Ck 3.642   500-yr 10290.00 851.98 867.10 862.55 867.27 0.001419 4.39 3826.50 559.42 0.21



HEC-RAS  Plan: raise 166th st   River: Little Eagle Ck   Reach: Little Eagle Ck (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  

Little Eagle Ck 3.653    146th Street    Bridge

Little Eagle Ck 3.664   100-yr 6660.00 851.98 867.57 861.12 867.89 0.001932 5.00 1574.37 499.40 0.25
Little Eagle Ck 3.664   10-yr 3030.00 851.98 864.12 858.00 864.27 0.001332 3.37 1070.96 465.38 0.19
Little Eagle Ck 3.664   25-yr 4280.00 851.98 865.49 859.72 865.70 0.001569 4.00 1270.17 480.16 0.21
Little Eagle Ck 3.664   50-yr 5410.00 851.98 866.54 860.47 866.80 0.001752 4.50 1423.84 488.44 0.23
Little Eagle Ck 3.664   500-yr 10290.00 851.98 870.38 862.62 870.47 0.000595 3.16 4852.38 579.04 0.14

Little Eagle Ck 3.702   100-yr 6660.00 851.95 868.07 868.16 0.000573 2.91 3259.92 363.39 0.14
Little Eagle Ck 3.702   10-yr 3030.00 851.95 864.41 864.46 0.000482 2.18 1984.77 328.53 0.12
Little Eagle Ck 3.702   25-yr 4280.00 851.95 865.85 865.91 0.000523 2.48 2469.60 344.47 0.13
Little Eagle Ck 3.702   50-yr 5410.00 851.95 866.97 867.04 0.000550 2.70 2862.76 355.46 0.13
Little Eagle Ck 3.702   500-yr 10290.00 851.95 870.50 870.62 0.000674 3.50 4166.54 384.22 0.15

Little Eagle Ck 3.822   100-yr 6660.00 853.07 868.38 861.43 868.41 0.000287 1.98 5115.41 686.80 0.10
Little Eagle Ck 3.822   10-yr 3030.00 853.07 864.69 859.99 864.71 0.000334 1.73 2835.30 577.90 0.10
Little Eagle Ck 3.822   25-yr 4280.00 853.07 866.14 860.58 866.17 0.000307 1.82 3698.34 609.03 0.10
Little Eagle Ck 3.822   50-yr 5410.00 853.07 867.27 861.09 867.30 0.000295 1.90 4398.95 631.51 0.10
Little Eagle Ck 3.822   500-yr 10290.00 853.07 870.86 862.26 870.90 0.000296 2.25 7183.23 944.89 0.10

Little Eagle Ck 3.914   100-yr 6660.00 853.64 868.53 868.55 0.000231 1.69 6828.17 1028.47 0.08
Little Eagle Ck 3.914   10-yr 3030.00 853.64 864.88 864.90 0.000416 1.80 3232.51 912.01 0.11
Little Eagle Ck 3.914   25-yr 4280.00 853.64 866.31 866.33 0.000312 1.72 4586.21 980.76 0.09
Little Eagle Ck 3.914   50-yr 5410.00 853.64 867.42 867.44 0.000264 1.70 5699.24 1010.50 0.09
Little Eagle Ck 3.914   500-yr 10290.00 853.64 871.00 871.02 0.000205 1.79 9409.71 1062.47 0.08

Little Eagle Ck 4.006   100-yr 6660.00 853.92 868.67 868.70 0.000394 2.03 5007.03 904.56 0.11
Little Eagle Ck 4.006   10-yr 3030.00 853.92 865.14 865.18 0.000776 2.20 2192.27 725.35 0.14
Little Eagle Ck 4.006   25-yr 4280.00 853.92 866.50 866.53 0.000552 2.08 3211.46 778.77 0.12
Little Eagle Ck 4.006   50-yr 5410.00 853.92 867.58 867.62 0.000448 2.02 4071.09 815.89 0.11
Little Eagle Ck 4.006   500-yr 10290.00 853.92 871.12 871.16 0.000323 2.10 7438.18 1075.41 0.10

Little Eagle Ck 4.099   100-yr 6660.00 854.95 868.85 861.72 868.90 0.000418 2.28 4390.31 802.64 0.11
Little Eagle Ck 4.099   10-yr 3030.00 854.95 865.48 859.38 865.54 0.000695 2.37 1993.43 669.53 0.14
Little Eagle Ck 4.099   25-yr 4280.00 854.95 866.75 860.43 866.80 0.000555 2.31 2870.15 700.79 0.13
Little Eagle Ck 4.099   50-yr 5410.00 854.95 867.79 861.08 867.84 0.000470 2.27 3609.06 719.80 0.12
Little Eagle Ck 4.099   500-yr 10290.00 854.95 871.27 864.28 871.32 0.000358 2.37 6498.74 912.35 0.11

Little Eagle Ck 4.206   100-yr 6660.00 854.74 869.13 869.18 0.000667 2.50 4099.08 728.05 0.14
Little Eagle Ck 4.206   10-yr 3030.00 854.74 865.96 866.03 0.001157 2.76 1900.27 656.33 0.17
Little Eagle Ck 4.206   25-yr 4280.00 854.74 867.13 867.19 0.000935 2.61 2686.32 684.86 0.16
Little Eagle Ck 4.206   50-yr 5410.00 854.74 868.11 868.16 0.000785 2.53 3367.61 706.03 0.15
Little Eagle Ck 4.206   500-yr 10290.00 854.74 871.51 871.57 0.000617 2.76 6201.14 1077.83 0.14

Little Eagle Ck 4.305   100-yr 6660.00 855.39 869.50 865.08 869.57 0.000779 2.96 3641.39 645.02 0.15
Little Eagle Ck 4.305   10-yr 3030.00 855.39 866.55 861.74 866.63 0.001108 2.92 1781.32 612.56 0.17
Little Eagle Ck 4.305   25-yr 4280.00 855.39 867.63 862.92 867.71 0.001012 3.01 2455.55 627.70 0.17
Little Eagle Ck 4.305   50-yr 5410.00 855.39 868.54 864.94 868.61 0.000886 2.99 3027.15 634.62 0.16
Little Eagle Ck 4.305   500-yr 10290.00 855.39 871.84 866.21 871.91 0.000650 3.05 5187.51 702.64 0.14

Little Eagle Ck 4.397   100-yr 6660.00 856.20 869.90 869.98 0.000957 3.04 3609.56 763.54 0.16
Little Eagle Ck 4.397   10-yr 3030.00 856.20 867.12 867.20 0.001316 2.92 1750.51 601.95 0.18
Little Eagle Ck 4.397   25-yr 4280.00 856.20 868.15 868.23 0.001175 2.99 2389.56 641.84 0.18
Little Eagle Ck 4.397   50-yr 5410.00 856.20 869.00 869.08 0.001077 3.04 2952.94 691.39 0.17
Little Eagle Ck 4.397   500-yr 10290.00 856.20 872.17 872.24 0.000738 3.03 5509.29 886.46 0.15

Little Eagle Ck 4.492   100-yr 6140.00 857.52 870.32 866.18 870.38 0.000969 2.98 3732.02 939.97 0.17
Little Eagle Ck 4.492   10-yr 2800.00 857.52 867.76 864.11 867.85 0.001609 3.14 1606.93 719.68 0.20
Little Eagle Ck 4.492   25-yr 3950.00 857.52 868.69 865.30 868.77 0.001343 3.11 2327.85 802.16 0.19
Little Eagle Ck 4.492   50-yr 5000.00 857.52 869.47 866.12 869.55 0.001138 3.04 2974.72 848.82 0.18
Little Eagle Ck 4.492   500-yr 9480.00 857.52 872.47 867.20 872.53 0.000647 2.78 5934.53 1107.57 0.14

Little Eagle Ck 4.596   100-yr 6140.00 858.17 870.83 864.97 870.89 0.000828 2.70 3647.31 869.90 0.15
Little Eagle Ck 4.596   10-yr 2800.00 858.17 868.47 862.34 868.53 0.000931 2.38 1817.75 698.07 0.16
Little Eagle Ck 4.596   25-yr 3950.00 858.17 869.33 863.42 869.40 0.000930 2.56 2443.13 748.09 0.16
Little Eagle Ck 4.596   50-yr 5000.00 858.17 870.05 864.23 870.12 0.000898 2.66 3001.08 801.19 0.16
Little Eagle Ck 4.596   500-yr 9480.00 858.17 872.84 867.99 872.90 0.000656 2.73 5486.60 990.66 0.14

Little Eagle Ck 4.724   100-yr 6140.00 859.56 871.64 869.26 872.06 0.005143 6.21 1722.32 639.81 0.37
Little Eagle Ck 4.724   10-yr 2800.00 859.56 869.45 865.87 869.79 0.004927 5.00 758.67 307.83 0.35
Little Eagle Ck 4.724   25-yr 3950.00 859.56 870.29 867.27 870.68 0.005282 5.61 1041.76 384.80 0.37
Little Eagle Ck 4.724   50-yr 5000.00 859.56 870.95 868.52 871.37 0.005362 5.99 1334.80 483.73 0.37
Little Eagle Ck 4.724   500-yr 9480.00 859.56 873.46 870.96 873.76 0.003511 5.83 3060.25 787.41 0.32

Little Eagle Ck 4.892   100-yr 6140.00 862.28 873.29 870.21 873.34 0.000726 2.35 3658.63 797.10 0.14
Little Eagle Ck 4.892   10-yr 2800.00 862.28 871.17 867.47 871.21 0.000819 2.09 2067.57 709.41 0.14
Little Eagle Ck 4.892   25-yr 3950.00 862.28 872.01 868.49 872.05 0.000770 2.18 2675.38 773.95 0.14
Little Eagle Ck 4.892   50-yr 5000.00 862.28 872.66 869.34 872.70 0.000744 2.26 3170.17 787.53 0.14
Little Eagle Ck 4.892   500-yr 9480.00 862.28 874.78 870.45 874.84 0.000726 2.61 4895.59 834.78 0.14

Little Eagle Ck 4.898    156th Street    Bridge

Little Eagle Ck 4.910   100-yr 6140.00 862.28 873.52 870.43 873.58 0.000884 2.75 3546.88 855.19 0.16
Little Eagle Ck 4.910   10-yr 2800.00 862.28 871.51 867.71 871.57 0.000999 2.48 1929.50 758.95 0.16
Little Eagle Ck 4.910   25-yr 3950.00 862.28 872.27 868.54 872.33 0.000990 2.64 2524.56 802.74 0.16
Little Eagle Ck 4.910   50-yr 5000.00 862.28 872.89 869.16 872.95 0.000943 2.71 3028.88 838.95 0.16
Little Eagle Ck 4.910   500-yr 9480.00 862.28 874.99 871.09 875.06 0.000857 2.98 4856.98 912.13 0.16



HEC-RAS  Plan: raise 166th st   River: Little Eagle Ck   Reach: Little Eagle Ck (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
Little Eagle Ck 4.961   100-yr 6140.00 862.07 873.94 870.79 874.00 0.000944 2.41 3362.03 743.03 0.16
Little Eagle Ck 4.961   10-yr 2800.00 862.07 871.93 867.55 871.98 0.000978 2.18 1928.28 684.04 0.15
Little Eagle Ck 4.961   25-yr 3950.00 862.07 872.71 870.03 872.76 0.000971 2.27 2468.37 708.28 0.15
Little Eagle Ck 4.961   50-yr 5000.00 862.07 873.33 870.56 873.38 0.000959 2.35 2910.83 726.22 0.16
Little Eagle Ck 4.961   500-yr 9480.00 862.07 875.42 871.36 875.49 0.000941 2.54 4495.75 781.20 0.16

Little Eagle Ck 5.026   100-yr 6140.00 861.97 874.23 871.16 874.27 0.000670 2.22 3944.80 868.48 0.13
Little Eagle Ck 5.026   10-yr 2800.00 861.97 872.24 869.86 872.28 0.000773 2.13 2252.64 843.12 0.14
Little Eagle Ck 5.026   25-yr 3950.00 861.97 873.01 870.74 873.05 0.000723 2.17 2903.53 853.54 0.13
Little Eagle Ck 5.026   50-yr 5000.00 861.97 873.62 870.96 873.66 0.000693 2.20 3424.87 859.58 0.13
Little Eagle Ck 5.026   500-yr 9480.00 861.97 875.71 871.64 875.77 0.000662 2.40 5263.59 910.63 0.13

Little Eagle Ck 5.096   100-yr 6140.00 861.29 874.42 871.66 874.52 0.001290 3.33 3021.24 800.65 0.19
Little Eagle Ck 5.096   10-yr 2800.00 861.29 872.48 867.37 872.57 0.001265 2.84 1691.57 736.41 0.18
Little Eagle Ck 5.096   25-yr 3950.00 861.29 873.23 868.49 873.31 0.001296 3.06 2200.75 767.12 0.19
Little Eagle Ck 5.096   50-yr 5000.00 861.29 873.82 869.52 873.92 0.001300 3.21 2610.67 785.58 0.19
Little Eagle Ck 5.096   500-yr 9480.00 861.29 875.89 872.44 875.99 0.001201 3.53 4401.07 819.74 0.19

Little Eagle Ck 5.135   100-yr 6020.00 861.85 874.67 870.93 874.78 0.001646 3.69 2698.75 756.74 0.21
Little Eagle Ck 5.135   10-yr 2750.00 861.85 872.73 869.12 872.80 0.001361 2.88 1663.52 710.13 0.18
Little Eagle Ck 5.135   25-yr 3870.00 861.85 873.48 869.79 873.56 0.001502 3.22 2060.32 733.76 0.20
Little Eagle Ck 5.135   50-yr 4890.00 861.85 874.08 870.39 874.17 0.001584 3.46 2379.09 745.28 0.20
Little Eagle Ck 5.135   500-yr 9280.00 861.85 876.13 872.11 876.21 0.001309 3.62 4359.92 781.58 0.19

Little Eagle Ck 5.203   100-yr 6020.00 862.31 875.30 872.06 875.45 0.002233 4.11 2327.39 1160.64 0.25
Little Eagle Ck 5.203   10-yr 2750.00 862.31 873.25 870.55 873.35 0.001824 3.10 1440.24 970.42 0.21
Little Eagle Ck 5.203   25-yr 3870.00 862.31 874.05 871.33 874.17 0.001998 3.50 1783.19 1114.64 0.23
Little Eagle Ck 5.203   50-yr 4890.00 862.31 874.68 871.70 874.81 0.002120 3.81 2055.48 1135.98 0.24
Little Eagle Ck 5.203   500-yr 9280.00 862.31 876.55 872.94 876.60 0.000895 2.85 6051.04 1210.23 0.16

Little Eagle Ck 5.208    Private Road 1  Bridge

Little Eagle Ck 5.214   100-yr 6020.00 862.31 875.55 871.90 875.68 0.002093 4.15 2414.34 1182.94 0.23
Little Eagle Ck 5.214   10-yr 2750.00 862.31 873.50 870.53 873.57 0.001519 3.03 1599.37 1056.37 0.19
Little Eagle Ck 5.214   25-yr 3870.00 862.31 874.30 870.92 874.39 0.001761 3.48 1913.44 1124.41 0.21
Little Eagle Ck 5.214   50-yr 4890.00 862.31 874.93 871.55 875.03 0.001933 3.82 2163.97 1156.91 0.22
Little Eagle Ck 5.214   500-yr 9280.00 862.31 876.63 872.67 876.67 0.000779 2.71 6467.91 1209.32 0.14

Little Eagle Ck 5.239   100-yr 6020.00 863.51 875.81 872.22 876.01 0.002114 4.46 2150.83 1112.81 0.25
Little Eagle Ck 5.239   10-yr 2750.00 863.51 873.69 869.01 873.80 0.001454 3.16 1368.50 976.35 0.20
Little Eagle Ck 5.239   25-yr 3870.00 863.51 874.51 870.68 874.66 0.001736 3.69 1664.61 1020.55 0.22
Little Eagle Ck 5.239   50-yr 4890.00 863.51 875.17 871.74 875.34 0.001934 4.08 1905.45 1056.21 0.24
Little Eagle Ck 5.239   500-yr 9280.00 863.51 876.73 873.26 876.80 0.001038 3.32 5563.18 1173.08 0.18

Little Eagle Ck 5.321   100-yr 6020.00 864.13 876.58 872.85 876.63 0.001082 2.69 3413.75 1069.56 0.17
Little Eagle Ck 5.321   10-yr 2750.00 864.13 874.32 871.88 874.36 0.001211 2.28 1987.90 804.38 0.17
Little Eagle Ck 5.321   25-yr 3870.00 864.13 875.20 872.31 875.25 0.001126 2.41 2540.03 957.49 0.17
Little Eagle Ck 5.321   50-yr 4890.00 864.13 875.89 872.44 875.94 0.001095 2.55 2977.55 1015.40 0.17
Little Eagle Ck 5.321   500-yr 9280.00 864.13 877.22 873.42 877.28 0.001272 3.07 5101.67 1112.36 0.18

Little Eagle Ck 5.415   100-yr 4740.00 864.43 877.09 873.67 877.15 0.001141 2.80 2688.91 972.50 0.17
Little Eagle Ck 5.415   10-yr 2180.00 864.43 874.87 872.51 874.92 0.001199 2.48 1534.63 563.23 0.17
Little Eagle Ck 5.415   25-yr 3070.00 864.43 875.73 873.15 875.78 0.001183 2.63 1967.74 761.73 0.17
Little Eagle Ck 5.415   50-yr 3870.00 864.43 876.41 873.43 876.47 0.001170 2.73 2325.31 895.39 0.17
Little Eagle Ck 5.415   500-yr 7280.00 864.43 877.85 874.25 877.93 0.001548 3.38 4089.18 1032.35 0.20

Little Eagle Ck 5.497   100-yr 4740.00 864.89 877.49 877.53 0.000732 2.21 3625.98 986.65 0.14
Little Eagle Ck 5.497   10-yr 2180.00 864.89 875.36 875.40 0.001039 2.14 1778.89 765.92 0.16
Little Eagle Ck 5.497   25-yr 3070.00 864.89 876.18 876.21 0.000892 2.17 2431.24 842.18 0.15
Little Eagle Ck 5.497   50-yr 3870.00 864.89 876.84 876.87 0.000795 2.18 3006.50 902.26 0.14
Little Eagle Ck 5.497   500-yr 7280.00 864.89 878.38 878.43 0.000950 2.70 4554.37 1097.82 0.16

Little Eagle Ck 5.561   100-yr 4740.00 865.38 877.78 875.09 877.85 0.001441 3.04 2622.12 908.97 0.19
Little Eagle Ck 5.561   10-yr 2180.00 865.38 875.74 870.86 875.83 0.001709 3.02 1162.50 511.44 0.20
Little Eagle Ck 5.561   25-yr 3070.00 865.38 876.52 872.11 876.61 0.001770 3.18 1604.02 672.95 0.20
Little Eagle Ck 5.561   50-yr 3870.00 865.38 877.15 873.07 877.24 0.001706 3.22 2073.16 830.23 0.20
Little Eagle Ck 5.561   500-yr 7280.00 865.38 878.72 875.81 878.81 0.001590 3.31 3540.64 1017.34 0.20

Little Eagle Ck 5.688   100-yr 4740.00 867.52 878.52 878.56 0.001108 2.56 3737.93 1062.49 0.17
Little Eagle Ck 5.688   10-yr 2180.00 867.52 876.72 876.76 0.001444 2.42 1942.72 906.60 0.18
Little Eagle Ck 5.688   25-yr 3070.00 867.52 877.43 877.47 0.001266 2.46 2619.51 973.67 0.17
Little Eagle Ck 5.688   50-yr 3870.00 867.52 878.00 878.04 0.001174 2.51 3189.65 1041.56 0.17
Little Eagle Ck 5.688   500-yr 7280.00 867.52 879.53 879.57 0.001209 2.92 4819.96 1085.08 0.18

Little Eagle Ck 5.787   100-yr 4740.00 868.33 879.05 876.80 879.09 0.001001 2.25 3435.89 1125.19 0.16
Little Eagle Ck 5.787   10-yr 2180.00 868.33 877.42 874.17 877.47 0.001346 2.26 1711.48 981.49 0.18
Little Eagle Ck 5.787   25-yr 3070.00 868.33 878.05 875.41 878.10 0.001191 2.26 2348.51 1039.50 0.17
Little Eagle Ck 5.787   50-yr 3870.00 868.33 878.57 876.49 878.61 0.001076 2.25 2898.79 1099.68 0.16
Little Eagle Ck 5.787   500-yr 7280.00 868.33 880.08 877.22 880.12 0.001003 2.39 4624.25 1182.74 0.16

Little Eagle Ck 5.945   100-yr 4740.00 870.78 880.27 878.51 880.37 0.002907 3.70 2116.80 665.73 0.26
Little Eagle Ck 5.945   10-yr 2180.00 870.78 878.93 878.03 879.01 0.002902 3.14 1250.09 629.11 0.25
Little Eagle Ck 5.945   25-yr 3070.00 870.78 879.44 878.44 879.52 0.002945 3.38 1573.62 642.04 0.26
Little Eagle Ck 5.945   50-yr 3870.00 870.78 879.86 878.44 879.95 0.002932 3.55 1844.25 655.27 0.26
Little Eagle Ck 5.945   500-yr 7280.00 870.78 881.30 878.97 881.42 0.003033 4.20 2818.57 725.60 0.28

Little Eagle Ck 6.062   100-yr 4630.00 871.61 881.77 880.15 881.91 0.003486 4.24 1732.23 830.82 0.29
Little Eagle Ck 6.062   10-yr 2130.00 871.61 880.45 879.11 880.56 0.003197 3.50 999.56 717.54 0.27
Little Eagle Ck 6.062   25-yr 3000.00 871.61 880.97 879.50 881.10 0.003369 3.82 1278.28 770.59 0.28



HEC-RAS  Plan: raise 166th st   River: Little Eagle Ck   Reach: Little Eagle Ck (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
Little Eagle Ck 6.062   50-yr 3780.00 871.61 881.37 879.75 881.51 0.003450 4.04 1504.12 804.57 0.29
Little Eagle Ck 6.062   500-yr 7120.00 871.61 882.65 880.73 882.76 0.002634 4.00 3057.59 942.40 0.26

Little Eagle Ck 6.199   100-yr 4630.00 874.78 883.59 880.75 883.68 0.001801 3.14 2069.01 550.86 0.21
Little Eagle Ck 6.199   10-yr 2130.00 874.78 882.01 880.00 882.06 0.001431 2.34 1250.03 464.48 0.18
Little Eagle Ck 6.199   25-yr 3000.00 874.78 882.67 880.31 882.73 0.001597 2.68 1582.63 499.18 0.20
Little Eagle Ck 6.199   50-yr 3780.00 874.78 883.15 880.51 883.23 0.001707 2.92 1830.71 530.94 0.21
Little Eagle Ck 6.199   500-yr 7120.00 874.78 884.45 881.33 884.58 0.002397 3.92 2571.29 627.44 0.25

Little Eagle Ck 6.314   100-yr 4630.00 875.46 884.56 882.17 884.62 0.001627 2.85 2601.85 782.30 0.20
Little Eagle Ck 6.314   10-yr 2130.00 875.46 883.10 881.21 883.19 0.003023 3.25 931.04 609.23 0.26
Little Eagle Ck 6.314   25-yr 3000.00 875.46 883.59 881.60 883.64 0.001725 2.62 1884.35 717.51 0.20
Little Eagle Ck 6.314   50-yr 3780.00 875.46 884.08 881.89 884.14 0.001613 2.69 2242.54 733.35 0.20
Little Eagle Ck 6.314   500-yr 7120.00 875.46 885.60 882.98 885.67 0.001691 3.21 3445.78 838.68 0.21

Little Eagle Ck 6.442   100-yr 4630.00 875.10 885.16 883.34 885.18 0.000612 2.02 4372.28 1354.87 0.13
Little Eagle Ck 6.442   10-yr 2130.00 875.10 883.81 881.61 884.11 0.004539 4.84 543.97 1135.97 0.34
Little Eagle Ck 6.442   25-yr 3000.00 875.10 884.21 882.34 884.23 0.000623 1.87 3141.83 1207.68 0.13
Little Eagle Ck 6.442   50-yr 3780.00 875.10 884.69 882.85 884.71 0.000633 1.97 3750.39 1305.20 0.13
Little Eagle Ck 6.442   500-yr 7120.00 875.10 886.21 884.01 886.24 0.000603 2.18 5841.22 1415.41 0.13

Little Eagle Ck 6.455    166th Street    Bridge

Little Eagle Ck 6.472   100-yr 4630.00 875.10 885.85 883.73 885.88 0.000747 2.24 3883.99 1287.93 0.14
Little Eagle Ck 6.472   10-yr 2130.00 875.10 885.18 881.88 885.19 0.000315 1.37 3040.64 1208.62 0.09
Little Eagle Ck 6.472   25-yr 3000.00 875.10 885.47 882.86 885.48 0.000459 1.70 3399.10 1248.46 0.11
Little Eagle Ck 6.472   50-yr 3780.00 875.10 885.63 883.32 885.65 0.000613 1.99 3603.19 1255.36 0.13
Little Eagle Ck 6.472   500-yr 7120.00 875.10 886.50 884.71 886.54 0.000993 2.72 4742.60 1345.81 0.16

Little Eagle Ck 6.570   100-yr 4630.00 876.00 886.42 886.51 0.001991 3.43 2309.03 545.48 0.23
Little Eagle Ck 6.570   10-yr 2130.00 876.00 885.42 885.46 0.000905 2.09 1774.19 527.71 0.15
Little Eagle Ck 6.570   25-yr 3000.00 876.00 885.82 885.88 0.001295 2.61 1987.09 534.97 0.18
Little Eagle Ck 6.570   50-yr 3780.00 876.00 886.10 886.17 0.001669 3.04 2135.51 540.21 0.21
Little Eagle Ck 6.570   500-yr 7120.00 876.00 887.26 887.40 0.002743 4.33 2772.87 559.47 0.27

Little Eagle Ck 6.654   100-yr 4630.00 877.34 887.27 887.35 0.001839 3.23 2254.23 533.78 0.22
Little Eagle Ck 6.654   10-yr 2130.00 877.34 885.88 885.92 0.001209 2.25 1536.55 493.82 0.17
Little Eagle Ck 6.654   25-yr 3000.00 877.34 886.43 886.48 0.001469 2.65 1812.49 508.46 0.19
Little Eagle Ck 6.654   50-yr 3780.00 877.34 886.84 886.91 0.001689 2.97 2027.42 524.60 0.21
Little Eagle Ck 6.654   500-yr 7120.00 877.34 888.36 888.48 0.002191 3.89 2852.40 570.39 0.24

Little Eagle Ck 6.711   100-yr 4630.00 878.54 887.83 887.90 0.001713 3.01 2397.65 556.30 0.21
Little Eagle Ck 6.711   10-yr 2130.00 878.54 886.28 886.32 0.001380 2.26 1557.88 527.54 0.18
Little Eagle Ck 6.711   25-yr 3000.00 878.54 886.90 886.95 0.001515 2.56 1886.68 537.14 0.19
Little Eagle Ck 6.711   50-yr 3780.00 878.54 887.37 887.43 0.001624 2.79 2140.13 543.84 0.20
Little Eagle Ck 6.711   500-yr 7120.00 878.54 889.01 889.11 0.001894 3.54 3068.17 581.68 0.22

Little Eagle Ck 6.807   100-yr 3640.00 878.49 888.54 885.61 888.58 0.001029 2.56 2302.40 591.29 0.16
Little Eagle Ck 6.807   10-yr 1690.00 878.49 886.86 884.38 886.90 0.000920 2.05 1385.50 513.12 0.15
Little Eagle Ck 6.807   25-yr 2370.00 878.49 887.52 885.14 887.56 0.000953 2.24 1731.77 534.07 0.15
Little Eagle Ck 6.807   50-yr 2980.00 878.49 888.04 885.50 888.08 0.001004 2.42 2014.39 568.06 0.16
Little Eagle Ck 6.807   500-yr 5570.00 878.49 889.79 886.07 889.85 0.001082 2.91 3087.04 665.76 0.17

Little Eagle Ck 6.812    Private Road 2  Bridge

Little Eagle Ck 6.822   100-yr 3640.00 878.49 888.82 885.78 888.86 0.000898 2.57 2497.75 619.18 0.16
Little Eagle Ck 6.822   10-yr 1690.00 878.49 887.24 883.99 887.26 0.000582 1.80 1618.48 492.71 0.12
Little Eagle Ck 6.822   25-yr 2370.00 878.49 887.85 884.69 887.88 0.000721 2.12 1929.36 530.45 0.14
Little Eagle Ck 6.822   50-yr 2980.00 878.49 888.34 885.24 888.38 0.000850 2.41 2205.83 596.77 0.15
Little Eagle Ck 6.822   500-yr 5570.00 878.49 890.03 886.00 890.09 0.001000 2.97 3304.75 700.56 0.17

Little Eagle Ck 6.869   100-yr 3640.00 877.68 889.06 889.13 0.001112 2.79 2072.12 480.09 0.17
Little Eagle Ck 6.869   10-yr 1690.00 877.68 887.40 887.44 0.000773 1.99 1346.51 415.02 0.14
Little Eagle Ck 6.869   25-yr 2370.00 877.68 888.05 888.10 0.000903 2.30 1618.25 426.09 0.15
Little Eagle Ck 6.869   50-yr 2980.00 877.68 888.57 888.62 0.000986 2.52 1840.69 438.82 0.16
Little Eagle Ck 6.869   500-yr 5570.00 877.68 890.31 890.40 0.001361 3.39 2745.11 596.39 0.20

Little Eagle Ck 6.963   100-yr 3640.00 878.01 889.56 886.39 889.64 0.001275 3.10 2141.40 604.93 0.19
Little Eagle Ck 6.963   10-yr 1690.00 878.01 887.82 884.21 887.90 0.001388 2.78 1128.94 555.29 0.19
Little Eagle Ck 6.963   25-yr 2370.00 878.01 888.50 885.48 888.58 0.001354 2.92 1514.69 578.16 0.19
Little Eagle Ck 6.963   50-yr 2980.00 878.01 889.04 886.16 889.11 0.001312 3.01 1827.04 591.19 0.19
Little Eagle Ck 6.963   500-yr 5570.00 878.01 890.86 887.58 890.94 0.001212 3.32 2946.15 633.36 0.19

Little Eagle Ck 7.061   100-yr 3640.00 875.96 890.29 890.51 0.002022 4.31 1490.18 521.68 0.24
Little Eagle Ck 7.061   10-yr 1690.00 875.96 888.49 888.63 0.001363 3.10 723.15 337.76 0.19
Little Eagle Ck 7.061   25-yr 2370.00 875.96 889.22 889.40 0.001700 3.66 999.79 412.95 0.22
Little Eagle Ck 7.061   50-yr 2980.00 875.96 889.76 889.96 0.001869 3.99 1231.29 442.76 0.23
Little Eagle Ck 7.061   500-yr 5570.00 875.96 891.57 891.79 0.002079 4.73 2185.38 570.50 0.25

Little Eagle Ck 7.064    Private Road 3  Bridge

Little Eagle Ck 7.069   100-yr 3640.00 875.96 890.61 885.63 890.75 0.001676 3.73 1614.96 472.81 0.21
Little Eagle Ck 7.069   10-yr 1690.00 875.96 888.94 882.80 889.04 0.001196 2.77 882.34 360.25 0.17
Little Eagle Ck 7.069   25-yr 2370.00 875.96 889.59 884.10 889.72 0.001486 3.26 1150.22 436.59 0.20
Little Eagle Ck 7.069   50-yr 2980.00 875.96 890.09 884.93 890.23 0.001626 3.54 1372.22 457.28 0.21
Little Eagle Ck 7.069   500-yr 5570.00 875.96 891.84 888.06 892.02 0.001893 4.30 2260.61 594.03 0.23

Little Eagle Ck 7.133   100-yr 3640.00 878.35 891.07 891.13 0.001010 2.87 2300.35 516.22 0.16
Little Eagle Ck 7.133   10-yr 1690.00 878.35 889.30 889.34 0.000795 2.22 1430.78 467.78 0.14



HEC-RAS  Plan: raise 166th st   River: Little Eagle Ck   Reach: Little Eagle Ck (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
Little Eagle Ck 7.133   25-yr 2370.00 878.35 890.01 890.06 0.000877 2.47 1771.52 484.86 0.15
Little Eagle Ck 7.133   50-yr 2980.00 878.35 890.54 890.59 0.000950 2.68 2030.27 497.24 0.16
Little Eagle Ck 7.133   500-yr 5570.00 878.35 892.35 892.43 0.001153 3.34 2986.65 558.16 0.18

Little Eagle Ck 7.229   100-yr 3640.00 880.39 891.55 888.61 891.61 0.001281 2.98 2329.09 879.47 0.18
Little Eagle Ck 7.229   10-yr 1690.00 880.39 889.75 887.23 889.81 0.001498 2.73 1223.95 567.88 0.19
Little Eagle Ck 7.229   25-yr 2370.00 880.39 890.47 887.85 890.53 0.001391 2.82 1651.75 632.80 0.19
Little Eagle Ck 7.229   50-yr 2980.00 880.39 891.01 888.20 891.07 0.001341 2.91 1985.66 755.20 0.19
Little Eagle Ck 7.229   500-yr 5570.00 880.39 892.85 889.11 892.90 0.001123 3.08 3719.70 1062.00 0.18

Little Eagle Ck 7.327   100-yr 3640.00 881.15 892.21 889.21 892.28 0.001288 3.06 2506.89 860.90 0.19
Little Eagle Ck 7.327   10-yr 1690.00 881.15 890.47 886.73 890.53 0.001288 2.62 1086.72 577.38 0.18
Little Eagle Ck 7.327   25-yr 2370.00 881.15 891.19 888.44 891.26 0.001407 2.94 1682.76 769.04 0.19
Little Eagle Ck 7.327   50-yr 2980.00 881.15 891.70 888.85 891.77 0.001333 2.99 2082.95 800.28 0.19
Little Eagle Ck 7.327   500-yr 5570.00 881.15 893.44 889.92 893.50 0.001153 3.17 3604.01 942.51 0.18

Little Eagle Ck 7.448   100-yr 3640.00 882.40 892.80 889.51 892.83 0.000643 2.22 2875.24 764.88 0.13
Little Eagle Ck 7.448   10-yr 1690.00 882.40 891.05 887.50 891.08 0.000631 1.89 1534.59 636.69 0.13
Little Eagle Ck 7.448   25-yr 2370.00 882.40 891.81 888.79 891.84 0.000646 2.05 1923.21 679.96 0.13
Little Eagle Ck 7.448   50-yr 2980.00 882.40 892.29 889.26 892.32 0.000631 2.11 2504.37 711.49 0.13
Little Eagle Ck 7.448   500-yr 5570.00 882.40 894.02 890.03 894.06 0.000731 2.59 3894.96 983.80 0.15

Little Eagle Ck 7.473   100-yr 3640.00 882.41 892.89 889.77 892.91 0.000588 1.69 3205.94 1044.27 0.12
Little Eagle Ck 7.473   10-yr 1690.00 882.41 891.15 887.00 891.19 0.000960 1.90 1271.84 773.12 0.15
Little Eagle Ck 7.473   25-yr 2370.00 882.41 891.90 887.73 891.95 0.000919 2.05 1619.64 816.30 0.15
Little Eagle Ck 7.473   50-yr 2980.00 882.41 892.38 889.17 892.41 0.000727 1.92 2349.38 923.22 0.14
Little Eagle Ck 7.473   500-yr 5570.00 882.41 894.12 890.38 894.15 0.000524 1.81 4543.32 1136.87 0.12

Little Eagle Ck 7.481    Private Road 4  Bridge

Little Eagle Ck 7.485   100-yr 3640.00 882.41 892.95 890.00 892.97 0.000586 1.76 3315.25 1051.96 0.12
Little Eagle Ck 7.485   10-yr 1690.00 882.41 891.24 889.05 891.28 0.001071 2.02 1227.15 782.14 0.16
Little Eagle Ck 7.485   25-yr 2370.00 882.41 891.99 889.41 892.04 0.001073 2.14 1548.26 851.45 0.16
Little Eagle Ck 7.485   50-yr 2980.00 882.41 892.45 889.64 892.47 0.000737 1.87 2425.41 977.07 0.13
Little Eagle Ck 7.485   500-yr 5570.00 882.41 894.18 890.44 894.20 0.000524 1.86 4607.14 1162.23 0.12

Little Eagle Ck 7.523   100-yr 3640.00 882.92 893.04 890.01 893.06 0.000510 1.67 3390.73 1096.12 0.11
Little Eagle Ck 7.523   10-yr 1690.00 882.92 891.41 888.52 891.44 0.000752 1.68 1477.50 778.26 0.13
Little Eagle Ck 7.523   25-yr 2370.00 882.92 892.16 889.55 892.18 0.000711 1.79 1882.14 966.23 0.13
Little Eagle Ck 7.523   50-yr 2980.00 882.92 892.56 889.82 892.58 0.000526 1.61 2926.14 1023.62 0.11
Little Eagle Ck 7.523   500-yr 5570.00 882.92 894.26 890.47 894.28 0.000472 1.79 4616.52 1188.85 0.11

Little Eagle Ck 7.641   100-yr 3170.00 884.35 893.30 890.81 893.31 0.000429 1.40 3019.58 1036.15 0.10
Little Eagle Ck 7.641   10-yr 1480.00 884.35 892.15 888.53 892.40 0.004757 4.02 370.79 881.01 0.33
Little Eagle Ck 7.641   25-yr 2070.00 884.35 892.84 889.41 893.21 0.005807 4.87 432.95 989.95 0.37
Little Eagle Ck 7.641   50-yr 2600.00 884.35 893.01 890.10 893.03 0.000377 1.27 2778.53 1011.03 0.09
Little Eagle Ck 7.641   500-yr 4850.00 884.35 894.49 892.48 894.51 0.000391 1.51 4047.94 1088.47 0.10

Little Eagle Ck 7.652    Private Road 5  Bridge

Little Eagle Ck 7.664   100-yr 3170.00 884.35 894.87 891.57 894.88 0.000308 1.50 3612.30 948.94 0.09
Little Eagle Ck 7.664   10-yr 1480.00 884.35 892.61 889.96 892.76 0.002497 3.47 588.75 762.97 0.25
Little Eagle Ck 7.664   25-yr 2070.00 884.35 893.82 890.64 893.96 0.001997 3.50 862.19 885.42 0.23
Little Eagle Ck 7.664   50-yr 2600.00 884.35 894.45 891.13 894.46 0.000289 1.41 3241.78 927.31 0.09
Little Eagle Ck 7.664   500-yr 4850.00 884.35 895.72 892.68 895.74 0.000398 1.82 4364.02 1015.73 0.11

Little Eagle Ck 7.724   100-yr 3170.00 885.93 895.00 891.63 895.05 0.000806 2.18 1852.17 679.85 0.14
Little Eagle Ck 7.724   10-yr 1480.00 885.93 893.17 891.03 893.20 0.000780 1.75 1161.13 569.08 0.14
Little Eagle Ck 7.724   25-yr 2070.00 885.93 894.27 891.31 894.30 0.000580 1.72 1573.21 624.85 0.12
Little Eagle Ck 7.724   50-yr 2600.00 885.93 894.57 891.47 894.61 0.000729 1.99 1689.06 650.07 0.14
Little Eagle Ck 7.724   500-yr 4850.00 885.93 895.89 892.07 895.97 0.001097 2.75 2192.10 753.96 0.17

Little Eagle Ck 7.828   100-yr 3170.00 886.85 895.66 892.24 895.88 0.002620 4.03 893.46 1329.92 0.26
Little Eagle Ck 7.828   10-yr 1480.00 886.85 893.78 890.05 893.89 0.001940 2.84 594.91 738.36 0.22
Little Eagle Ck 7.828   25-yr 2070.00 886.85 894.75 890.76 894.89 0.001917 3.16 749.35 1159.83 0.22
Little Eagle Ck 7.828   50-yr 2600.00 886.85 895.17 891.62 895.35 0.002333 3.63 816.00 1248.08 0.25
Little Eagle Ck 7.828   500-yr 4850.00 886.85 896.76 893.29 897.11 0.003501 5.12 1067.85 1542.67 0.31

Little Eagle Ck 7.847    SR 32           Bridge

Little Eagle Ck 7.863   100-yr 3170.00 886.85 896.56 892.84 896.70 0.001645 3.37 1185.11 1148.80 0.21
Little Eagle Ck 7.863   10-yr 1480.00 886.85 894.35 890.80 894.43 0.001504 2.58 730.50 639.50 0.19
Little Eagle Ck 7.863   25-yr 2070.00 886.85 895.38 892.00 895.47 0.001413 2.80 938.29 686.03 0.19
Little Eagle Ck 7.863   50-yr 2600.00 886.85 895.95 892.50 896.06 0.001565 3.11 1056.13 802.82 0.20
Little Eagle Ck 7.863   500-yr 4850.00 886.85 897.67 893.63 897.88 0.002197 4.25 1418.47 1501.40 0.25

Little Eagle Ck 7.919   100-yr 3170.00 888.24 897.10 897.16 0.001284 2.78 1849.76 440.31 0.18
Little Eagle Ck 7.919   10-yr 1480.00 888.24 894.87 894.92 0.001634 2.44 957.76 342.12 0.19
Little Eagle Ck 7.919   25-yr 2070.00 888.24 895.84 895.89 0.001291 2.45 1313.72 402.15 0.18
Little Eagle Ck 7.919   50-yr 2600.00 888.24 896.46 896.53 0.001379 2.71 1574.59 428.20 0.19
Little Eagle Ck 7.919   500-yr 4850.00 888.24 898.36 898.44 0.001372 3.21 2421.15 465.47 0.20

Little Eagle Ck 8.006   100-yr 3170.00 888.55 897.65 897.71 0.001107 2.50 1938.87 468.40 0.17
Little Eagle Ck 8.006   10-yr 1480.00 888.55 895.55 895.59 0.001335 2.15 1049.95 384.50 0.17
Little Eagle Ck 8.006   25-yr 2070.00 888.55 896.41 896.46 0.001166 2.25 1390.75 412.73 0.17
Little Eagle Ck 8.006   50-yr 2600.00 888.55 897.05 897.10 0.001142 2.39 1663.91 444.99 0.17
Little Eagle Ck 8.006   500-yr 4850.00 888.55 898.95 899.02 0.001173 2.89 2583.50 524.38 0.18

Little Eagle Ck 8.108   100-yr 3170.00 889.20 898.36 895.14 898.46 0.001673 3.19 1546.99 322.54 0.21



HEC-RAS  Plan: raise 166th st   River: Little Eagle Ck   Reach: Little Eagle Ck (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
Little Eagle Ck 8.108   10-yr 1480.00 889.20 896.35 893.66 896.41 0.001667 2.56 919.26 302.70 0.20
Little Eagle Ck 8.108   25-yr 2070.00 889.20 897.15 894.29 897.22 0.001651 2.80 1162.36 309.14 0.20
Little Eagle Ck 8.108   50-yr 2600.00 889.20 897.77 894.81 897.86 0.001648 2.99 1358.66 315.66 0.21
Little Eagle Ck 8.108   500-yr 4850.00 889.20 899.73 895.78 899.86 0.001937 3.85 2025.16 458.23 0.23

Little Eagle Ck 8.235   100-yr 2740.00 890.19 899.34 895.70 899.42 0.001237 2.83 1787.52 1002.95 0.18
Little Eagle Ck 8.235   10-yr 1290.00 890.19 897.53 893.79 897.66 0.002035 3.02 568.30 652.93 0.22
Little Eagle Ck 8.235   25-yr 1800.00 890.19 898.26 894.55 898.37 0.001791 3.07 1013.25 903.22 0.21
Little Eagle Ck 8.235   50-yr 2250.00 890.19 898.81 895.16 898.90 0.001484 2.95 1396.27 948.93 0.20
Little Eagle Ck 8.235   500-yr 4180.00 890.19 900.44 898.03 900.46 0.000462 1.89 3934.24 1102.88 0.11

Little Eagle Ck 8.242    Eagletown Road  Bridge

Little Eagle Ck 8.249   100-yr 2740.00 890.24 899.73 896.36 899.75 0.000415 1.56 2590.02 726.71 0.10
Little Eagle Ck 8.249   10-yr 1290.00 890.24 898.11 894.78 898.13 0.000488 1.42 1472.09 666.20 0.11
Little Eagle Ck 8.249   25-yr 1800.00 890.24 898.79 895.40 898.81 0.000428 1.44 1931.61 687.34 0.10
Little Eagle Ck 8.249   50-yr 2250.00 890.24 899.25 895.89 899.27 0.000421 1.49 2249.84 697.17 0.10
Little Eagle Ck 8.249   500-yr 4180.00 890.24 900.70 897.26 900.73 0.000456 1.78 3410.95 988.58 0.11

Little Eagle Ck 8.348   100-yr 2740.00 890.11 900.04 897.25 900.09 0.000947 2.33 1743.20 446.61 0.15
Little Eagle Ck 8.348   10-yr 1290.00 890.11 898.44 894.95 898.47 0.000820 1.83 1074.65 403.84 0.14
Little Eagle Ck 8.348   25-yr 1800.00 890.11 899.09 895.61 899.13 0.000844 2.00 1342.27 411.16 0.14
Little Eagle Ck 8.348   50-yr 2250.00 890.11 899.55 896.88 899.60 0.000890 2.15 1533.63 417.75 0.15
Little Eagle Ck 8.348   500-yr 4180.00 890.11 901.05 897.64 901.12 0.001112 2.76 2205.33 469.35 0.17

Little Eagle Ck 8.401   100-yr 2740.00 890.75 900.21 900.27 0.001363 2.65 1561.20 480.23 0.18
Little Eagle Ck 8.401   10-yr 1290.00 890.75 898.61 898.66 0.001391 2.21 889.94 386.57 0.18
Little Eagle Ck 8.401   25-yr 1800.00 890.75 899.26 899.30 0.001309 2.33 1142.22 402.13 0.18
Little Eagle Ck 8.401   50-yr 2250.00 890.75 899.72 899.77 0.001346 2.49 1335.15 434.11 0.18
Little Eagle Ck 8.401   500-yr 4180.00 890.75 901.23 901.31 0.001459 3.02 2084.86 544.89 0.19

Little Eagle Ck 8.403    Private Road 6  Bridge

Little Eagle Ck 8.405   100-yr 2740.00 890.75 900.26 897.76 900.32 0.001454 2.88 1529.77 475.60 0.19
Little Eagle Ck 8.405   10-yr 1290.00 890.75 898.67 896.62 898.72 0.001480 2.45 863.02 385.85 0.18
Little Eagle Ck 8.405   25-yr 1800.00 890.75 899.31 897.32 899.36 0.001426 2.59 1112.96 408.50 0.18
Little Eagle Ck 8.405   50-yr 2250.00 890.75 899.77 897.55 899.83 0.001442 2.73 1305.02 437.35 0.19
Little Eagle Ck 8.405   500-yr 4180.00 890.75 901.28 898.26 901.36 0.001534 3.24 2058.45 558.29 0.20

Little Eagle Ck 8.420   100-yr 2740.00 890.88 900.37 897.93 900.45 0.001648 3.01 1461.16 456.45 0.20
Little Eagle Ck 8.420   10-yr 1290.00 890.88 898.78 895.95 898.85 0.001676 2.55 816.79 365.32 0.20
Little Eagle Ck 8.420   25-yr 1800.00 890.88 899.42 897.21 899.48 0.001682 2.75 1061.70 401.46 0.20
Little Eagle Ck 8.420   50-yr 2250.00 890.88 899.88 897.68 899.95 0.001662 2.88 1249.88 412.51 0.20
Little Eagle Ck 8.420   500-yr 4180.00 890.88 901.40 898.49 901.50 0.001769 3.42 1962.72 511.27 0.21

Little Eagle Ck 8.475   100-yr 2740.00 891.37 900.66 900.72 0.001241 2.64 1674.44 483.92 0.18
Little Eagle Ck 8.475   10-yr 1290.00 891.37 899.09 899.12 0.001026 2.01 996.92 359.43 0.16
Little Eagle Ck 8.475   25-yr 1800.00 891.37 899.72 899.76 0.001155 2.30 1242.22 431.95 0.17
Little Eagle Ck 8.475   50-yr 2250.00 891.37 900.18 900.23 0.001239 2.51 1446.26 458.16 0.18
Little Eagle Ck 8.475   500-yr 4180.00 891.37 901.71 901.79 0.001406 3.09 2221.04 565.34 0.19

Little Eagle Ck 8.480    Private Road 7  Bridge

Little Eagle Ck 8.483   100-yr 2740.00 891.37 900.77 898.15 900.83 0.001843 2.82 1525.61 470.38 0.21
Little Eagle Ck 8.483   10-yr 1290.00 891.37 899.22 897.37 899.26 0.001811 2.26 877.03 374.79 0.19
Little Eagle Ck 8.483   25-yr 1800.00 891.37 899.84 897.63 899.89 0.001770 2.45 1121.52 399.89 0.20
Little Eagle Ck 8.483   50-yr 2250.00 891.37 900.29 897.87 900.35 0.001871 2.68 1308.37 439.93 0.21
Little Eagle Ck 8.483   500-yr 4180.00 891.37 901.81 898.53 901.89 0.001955 3.24 2049.22 532.96 0.22

Little Eagle Ck 8.517   100-yr 2740.00 892.29 901.00 901.09 0.002120 3.01 1308.95 425.64 0.23
Little Eagle Ck 8.517   10-yr 1290.00 892.29 899.47 899.54 0.002100 2.41 732.87 324.02 0.21
Little Eagle Ck 8.517   25-yr 1800.00 892.29 900.08 900.16 0.002144 2.67 942.94 366.42 0.22
Little Eagle Ck 8.517   50-yr 2250.00 892.29 900.53 900.62 0.002167 2.86 1116.71 396.88 0.23
Little Eagle Ck 8.517   500-yr 4180.00 892.29 902.04 902.15 0.002180 3.42 1780.19 483.86 0.24

Little Eagle Ck 8.592   100-yr 2740.00 892.57 901.63 901.70 0.001482 2.79 1427.11 386.56 0.19
Little Eagle Ck 8.592   10-yr 1290.00 892.57 900.08 900.13 0.001329 2.20 872.84 338.36 0.17
Little Eagle Ck 8.592   25-yr 1800.00 892.57 900.70 900.76 0.001379 2.43 1086.35 348.11 0.18
Little Eagle Ck 8.592   50-yr 2250.00 892.57 901.16 901.23 0.001439 2.62 1252.03 369.31 0.19
Little Eagle Ck 8.592   500-yr 4180.00 892.57 902.74 902.84 0.001885 3.50 1981.54 572.09 0.22

Little Eagle Ck 8.698   100-yr 2740.00 893.63 902.42 900.11 902.51 0.002552 3.73 1415.24 452.25 0.25
Little Eagle Ck 8.698   10-yr 1290.00 893.63 900.83 899.20 900.91 0.002370 3.02 800.67 332.47 0.23
Little Eagle Ck 8.698   25-yr 1800.00 893.63 901.47 899.66 901.55 0.002482 3.33 1024.83 370.16 0.24
Little Eagle Ck 8.698   50-yr 2250.00 893.63 901.95 899.90 902.04 0.002533 3.55 1213.54 412.04 0.25
Little Eagle Ck 8.698   500-yr 4180.00 893.63 903.63 900.65 903.74 0.002488 4.11 2027.76 683.36 0.26

Little Eagle Ck 8.795   100-yr 2330.00 894.14 903.37 900.65 903.43 0.001860 2.85 1452.23 531.19 0.21
Little Eagle Ck 8.795   10-yr 1100.00 894.14 901.78 899.91 901.82 0.001891 2.33 824.02 342.71 0.20
Little Eagle Ck 8.795   25-yr 1530.00 894.14 902.41 900.18 902.46 0.001843 2.52 1046.50 360.63 0.20
Little Eagle Ck 8.795   50-yr 1910.00 894.14 902.89 900.39 902.94 0.001819 2.67 1221.04 414.95 0.20
Little Eagle Ck 8.795   500-yr 3540.00 894.14 904.54 901.15 904.61 0.001767 3.14 2197.74 705.12 0.21

Little Eagle Ck 8.858   100-yr 2330.00 894.34 903.88 900.94 903.94 0.001338 2.71 1529.95 518.49 0.18
Little Eagle Ck 8.858   10-yr 1100.00 894.34 902.26 899.86 902.30 0.001157 2.10 895.81 336.17 0.16
Little Eagle Ck 8.858   25-yr 1530.00 894.34 902.91 900.26 902.96 0.001260 2.37 1120.50 358.97 0.17
Little Eagle Ck 8.858   50-yr 1910.00 894.34 903.39 900.71 903.45 0.001306 2.55 1297.85 411.68 0.18
Little Eagle Ck 8.858   500-yr 3540.00 894.34 905.04 901.44 905.11 0.001307 2.97 2302.94 734.55 0.19



HEC-RAS  Plan: raise 166th st   River: Little Eagle Ck   Reach: Little Eagle Ck (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
Little Eagle Ck 8.919   100-yr 2330.00 894.75 904.35 901.25 904.41 0.001574 2.69 1473.46 618.14 0.20
Little Eagle Ck 8.919   10-yr 1100.00 894.75 902.68 899.21 902.74 0.001620 2.33 751.82 335.95 0.19
Little Eagle Ck 8.919   25-yr 1530.00 894.75 903.36 900.64 903.42 0.001637 2.51 987.41 368.55 0.20
Little Eagle Ck 8.919   50-yr 1910.00 894.75 903.85 900.96 903.92 0.001650 2.64 1174.53 503.71 0.20
Little Eagle Ck 8.919   500-yr 3540.00 894.75 905.48 901.95 905.54 0.001412 2.77 2303.76 855.48 0.19

Little Eagle Ck 9.032   100-yr 2330.00 895.50 904.99 902.42 905.01 0.000721 1.80 1963.43 779.57 0.13
Little Eagle Ck 9.032   10-yr 1100.00 895.50 903.44 901.78 903.46 0.000943 1.67 1035.16 532.70 0.14
Little Eagle Ck 9.032   25-yr 1530.00 895.50 904.05 902.13 904.08 0.000816 1.70 1381.23 580.99 0.14
Little Eagle Ck 9.032   50-yr 1910.00 895.50 904.52 902.29 904.55 0.000751 1.74 1664.59 617.69 0.13
Little Eagle Ck 9.032   500-yr 3540.00 895.50 906.05 902.78 906.08 0.000651 1.91 2869.24 862.20 0.13

Little Eagle Ck 9.092   100-yr 2330.00 896.10 905.23 905.26 0.000938 1.97 1889.38 734.86 0.15
Little Eagle Ck 9.092   10-yr 1100.00 896.10 903.77 903.80 0.001257 1.85 949.30 556.91 0.16
Little Eagle Ck 9.092   25-yr 1530.00 896.10 904.34 904.37 0.001067 1.86 1280.37 602.73 0.15
Little Eagle Ck 9.092   50-yr 1910.00 896.10 904.78 904.81 0.000976 1.89 1568.86 674.04 0.15
Little Eagle Ck 9.092   500-yr 3540.00 896.10 906.27 906.31 0.000820 2.07 2723.07 876.25 0.14

Little Eagle Ck 9.203   100-yr 2330.00 896.92 906.03 904.24 906.14 0.002668 3.39 1008.32 419.87 0.25
Little Eagle Ck 9.203   10-yr 1100.00 896.92 904.78 901.86 904.90 0.002973 3.02 472.29 345.22 0.26
Little Eagle Ck 9.203   25-yr 1530.00 896.92 905.26 902.66 905.40 0.003216 3.37 604.94 380.39 0.27
Little Eagle Ck 9.203   50-yr 1910.00 896.92 905.64 903.24 905.77 0.003087 3.47 774.05 399.01 0.27
Little Eagle Ck 9.203   500-yr 3540.00 896.92 906.97 905.05 907.10 0.002533 3.67 1456.24 524.32 0.25

Little Eagle Ck 9.243   100-yr 2330.00 897.75 906.49 903.03 906.58 0.001697 2.89 1100.84 393.13 0.21
Little Eagle Ck 9.243   10-yr 1100.00 897.75 905.27 901.50 905.40 0.001968 2.90 378.70 289.08 0.22
Little Eagle Ck 9.243   25-yr 1530.00 897.75 905.84 902.13 906.05 0.002739 3.66 418.04 337.06 0.26
Little Eagle Ck 9.243   50-yr 1910.00 897.75 906.17 902.59 906.30 0.002094 3.10 763.35 360.68 0.23
Little Eagle Ck 9.243   500-yr 3540.00 897.75 907.43 904.12 907.55 0.001821 3.30 1494.10 441.17 0.22

Little Eagle Ck 9.248    186th Street    Bridge

Little Eagle Ck 9.254   100-yr 2330.00 897.75 907.53 904.33 907.61 0.001486 2.93 1427.44 435.19 0.19
Little Eagle Ck 9.254   10-yr 1100.00 897.75 905.79 902.34 905.95 0.002732 3.30 374.01 367.06 0.25
Little Eagle Ck 9.254   25-yr 1530.00 897.75 906.51 903.16 906.74 0.003304 3.95 438.00 398.11 0.28
Little Eagle Ck 9.254   50-yr 1910.00 897.75 907.14 903.78 907.23 0.001808 3.12 1024.99 422.29 0.21
Little Eagle Ck 9.254   500-yr 3540.00 897.75 908.37 905.43 908.48 0.001895 3.57 1807.52 475.17 0.22

Little Eagle Ck 9.289   100-yr 1720.00 898.42 907.83 904.49 907.87 0.000896 2.20 1323.26 435.69 0.15
Little Eagle Ck 9.289   10-yr 820.00 898.42 906.24 903.01 906.27 0.000721 1.65 735.79 271.69 0.13
Little Eagle Ck 9.289   25-yr 1140.00 898.42 907.05 903.73 907.08 0.000672 1.76 973.99 366.99 0.13
Little Eagle Ck 9.289   50-yr 1420.00 898.42 907.49 904.13 907.53 0.000820 2.04 1180.07 420.32 0.14
Little Eagle Ck 9.289   500-yr 2600.00 898.42 908.75 904.99 908.81 0.001063 2.62 1791.89 572.24 0.17

Little Eagle Ck 9.412   100-yr 1720.00 899.01 908.45 904.91 908.49 0.000899 2.10 1266.34 360.89 0.15
Little Eagle Ck 9.412   10-yr 820.00 899.01 906.79 903.14 906.82 0.000899 1.78 730.81 297.55 0.14
Little Eagle Ck 9.412   25-yr 1140.00 899.01 907.56 904.36 907.59 0.000821 1.84 972.73 319.82 0.14
Little Eagle Ck 9.412   50-yr 1420.00 899.01 908.06 904.81 908.10 0.000836 1.94 1135.91 334.62 0.14
Little Eagle Ck 9.412   500-yr 2600.00 899.01 909.51 905.64 909.57 0.001149 2.63 1775.44 544.91 0.17

Little Eagle Ck 9.500   100-yr 1720.00 900.16 908.84 908.88 0.001198 2.40 1355.80 552.80 0.17
Little Eagle Ck 9.500   10-yr 820.00 900.16 907.25 907.30 0.001617 2.28 623.06 386.69 0.19
Little Eagle Ck 9.500   25-yr 1140.00 900.16 907.95 907.99 0.001279 2.23 916.91 433.09 0.17
Little Eagle Ck 9.500   50-yr 1420.00 900.16 908.44 908.49 0.001223 2.32 1145.73 509.35 0.17
Little Eagle Ck 9.500   500-yr 2600.00 900.16 909.92 909.97 0.000999 2.44 2006.90 637.00 0.16

Little Eagle Ck 9.637   100-yr 1720.00 902.38 909.41 907.19 909.44 0.000962 1.66 1424.77 654.09 0.14
Little Eagle Ck 9.637   10-yr 820.00 902.38 908.15 906.48 908.17 0.001366 1.69 683.35 442.40 0.16
Little Eagle Ck 9.637   25-yr 1140.00 902.38 908.66 906.64 908.68 0.001221 1.68 949.99 585.84 0.16
Little Eagle Ck 9.637   50-yr 1420.00 902.38 909.06 906.70 909.09 0.001044 1.64 1200.88 633.33 0.15
Little Eagle Ck 9.637   500-yr 2600.00 902.38 910.37 907.52 910.40 0.000791 1.73 2109.61 772.38 0.13

Little Eagle Ck 9.706   100-yr 1720.00 903.61 909.83 909.86 0.001262 1.73 1383.60 713.31 0.16
Little Eagle Ck 9.706   10-yr 820.00 903.61 908.73 908.75 0.001568 1.51 734.69 517.18 0.17
Little Eagle Ck 9.706   25-yr 1140.00 903.61 909.16 909.19 0.001363 1.57 966.88 549.16 0.16
Little Eagle Ck 9.706   50-yr 1420.00 903.61 909.51 909.53 0.001266 1.63 1167.09 618.44 0.16
Little Eagle Ck 9.706   500-yr 2600.00 903.61 910.71 910.73 0.000992 1.78 2063.25 828.49 0.15

Little Eagle Ck 9.799   100-yr 1720.00 904.83 910.46 908.64 910.48 0.001365 1.97 1617.81 938.68 0.17
Little Eagle Ck 9.799   10-yr 820.00 904.83 909.51 908.09 909.53 0.001730 1.87 806.38 755.99 0.18
Little Eagle Ck 9.799   25-yr 1140.00 904.83 909.88 908.29 909.90 0.001710 2.00 1107.02 842.34 0.19
Little Eagle Ck 9.799   50-yr 1420.00 904.83 910.17 908.45 910.19 0.001534 1.99 1354.89 881.94 0.18
Little Eagle Ck 9.799   500-yr 2600.00 904.83 911.20 909.14 911.22 0.001067 1.95 2363.87 1045.90 0.16

Little Eagle Ck 9.875   100-yr 1720.00 904.27 911.09 911.11 0.001499 2.03 1415.11 821.28 0.17
Little Eagle Ck 9.875   10-yr 820.00 904.27 910.24 910.26 0.001586 1.81 768.08 661.65 0.17
Little Eagle Ck 9.875   25-yr 1140.00 904.27 910.59 910.62 0.001527 1.89 1023.35 755.79 0.17
Little Eagle Ck 9.875   50-yr 1420.00 904.27 910.85 910.88 0.001546 1.98 1222.18 800.65 0.17
Little Eagle Ck 9.875   500-yr 2600.00 904.27 911.73 911.76 0.001349 2.11 1964.86 888.06 0.17

Little Eagle Ck 9.979   100-yr 1720.00 906.54 911.47 909.19 911.48 0.000414 0.99 2645.00 1326.39 0.09
Little Eagle Ck 9.979   10-yr 820.00 906.54 910.61 908.81 910.62 0.000383 0.80 1606.45 1111.26 0.08
Little Eagle Ck 9.979   25-yr 1140.00 906.54 910.96 909.01 910.97 0.000381 0.86 2007.21 1188.60 0.08
Little Eagle Ck 9.979   50-yr 1420.00 906.54 911.23 909.10 911.23 0.000400 0.93 2331.99 1250.27 0.09
Little Eagle Ck 9.979   500-yr 2600.00 906.54 912.10 909.40 912.11 0.000421 1.11 3550.63 1504.38 0.09

Little Eagle Ck 9.989    Casey Road      Culvert

Little Eagle Ck 9.998   100-yr 1720.00 906.54 911.51 909.45 911.52 0.000365 0.87 2531.82 1403.60 0.08



HEC-RAS  Plan: raise 166th st   River: Little Eagle Ck   Reach: Little Eagle Ck (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
Little Eagle Ck 9.998   10-yr 820.00 906.54 910.67 909.15 910.68 0.000355 0.72 1538.27 1131.95 0.08
Little Eagle Ck 9.998   25-yr 1140.00 906.54 911.01 909.31 911.01 0.000363 0.78 1912.49 1259.15 0.08
Little Eagle Ck 9.998   50-yr 1420.00 906.54 911.28 909.39 911.29 0.000351 0.82 2247.34 1333.09 0.08
Little Eagle Ck 9.998   500-yr 2600.00 906.54 912.16 909.72 912.17 0.000345 0.95 3413.01 1568.91 0.08

Little Eagle Ck 10.047  100-yr 1170.00 906.82 911.69 911.73 0.002542 1.80 795.97 550.11 0.21
Little Eagle Ck 10.047  10-yr 570.00 906.82 910.87 910.91 0.003859 1.75 404.29 407.10 0.24
Little Eagle Ck 10.047  25-yr 780.00 906.82 911.20 911.23 0.003124 1.71 544.42 452.29 0.22
Little Eagle Ck 10.047  50-yr 970.00 906.82 911.47 911.50 0.002835 1.78 674.48 530.24 0.21
Little Eagle Ck 10.047  500-yr 1770.00 906.82 912.32 912.36 0.001975 1.86 1188.32 699.80 0.19

Little Eagle Ck 10.115  100-yr 1170.00 907.46 912.59 911.16 912.62 0.001814 1.95 883.85 540.77 0.18
Little Eagle Ck 10.115  10-yr 570.00 907.46 911.89 910.72 911.91 0.001602 1.58 540.45 447.98 0.17
Little Eagle Ck 10.115  25-yr 780.00 907.46 912.17 910.90 912.19 0.001699 1.74 669.03 478.92 0.17
Little Eagle Ck 10.115  50-yr 970.00 907.46 912.40 911.05 912.43 0.001743 1.85 784.40 518.02 0.18
Little Eagle Ck 10.115  500-yr 1770.00 907.46 913.13 911.45 913.17 0.001873 2.18 1199.65 631.24 0.19

Little Eagle Ck 10.192  100-yr 1170.00 907.50 913.20 911.62 913.23 0.001584 1.72 892.18 598.47 0.17
Little Eagle Ck 10.192  10-yr 570.00 907.50 912.44 911.30 912.46 0.001412 1.35 559.34 401.71 0.15
Little Eagle Ck 10.192  25-yr 780.00 907.50 912.75 911.43 912.77 0.001496 1.50 687.00 433.55 0.16
Little Eagle Ck 10.192  50-yr 970.00 907.50 912.99 911.53 913.02 0.001534 1.61 794.77 511.45 0.17
Little Eagle Ck 10.192  500-yr 1770.00 907.50 913.75 911.90 913.79 0.001611 1.93 1268.06 665.24 0.18

Little Eagle Ck 10.301  100-yr 1170.00 909.10 914.14 914.17 0.001880 1.95 946.12 659.04 0.19
Little Eagle Ck 10.301  10-yr 570.00 909.10 913.37 913.40 0.002131 1.81 512.61 491.79 0.19
Little Eagle Ck 10.301  25-yr 780.00 909.10 913.68 913.70 0.001967 1.84 668.35 542.40 0.19
Little Eagle Ck 10.301  50-yr 970.00 909.10 913.92 913.95 0.001915 1.88 807.22 596.84 0.19
Little Eagle Ck 10.301  500-yr 1770.00 909.10 914.66 914.70 0.001753 2.07 1318.96 745.97 0.18

Little Eagle Ck 10.356  100-yr 1170.00 909.28 914.80 913.41 914.83 0.002119 1.83 875.62 577.61 0.19
Little Eagle Ck 10.356  10-yr 570.00 909.28 914.06 913.11 914.09 0.002038 1.51 506.07 426.08 0.18
Little Eagle Ck 10.356  25-yr 780.00 909.28 914.36 913.26 914.39 0.002182 1.66 645.50 500.78 0.19
Little Eagle Ck 10.356  50-yr 970.00 909.28 914.59 913.36 914.62 0.002129 1.74 760.48 532.58 0.19
Little Eagle Ck 10.356  500-yr 1770.00 909.28 915.32 913.70 915.35 0.002203 2.09 1213.78 703.82 0.20

Little Eagle Ck 10.434  100-yr 1170.00 909.30 915.47 914.15 915.50 0.001884 1.97 842.28 488.50 0.18
Little Eagle Ck 10.434  10-yr 570.00 909.30 914.69 913.74 914.71 0.001772 1.62 508.94 388.12 0.17
Little Eagle Ck 10.434  25-yr 780.00 909.30 915.01 913.94 915.04 0.001755 1.73 639.12 421.09 0.17
Little Eagle Ck 10.434  50-yr 970.00 909.30 915.24 914.03 915.27 0.001827 1.85 739.38 448.56 0.18
Little Eagle Ck 10.434  500-yr 1770.00 909.30 916.03 914.29 916.07 0.002060 2.27 1173.47 629.26 0.20

Little Eagle Ck 10.507  100-yr 660.00 909.33 915.96 914.08 915.97 0.000724 1.35 688.53 352.51 0.12
Little Eagle Ck 10.507  10-yr 320.00 909.33 915.13 912.41 915.14 0.000608 1.09 430.73 280.90 0.10
Little Eagle Ck 10.507  25-yr 440.00 909.33 915.46 912.97 915.48 0.000659 1.19 528.21 298.27 0.11
Little Eagle Ck 10.507  50-yr 550.00 909.33 915.71 913.95 915.73 0.000696 1.27 603.76 325.83 0.11
Little Eagle Ck 10.507  500-yr 980.00 909.33 916.56 914.45 916.58 0.000769 1.52 923.34 417.71 0.12

Little Eagle Ck 10.596  100-yr 660.00 909.77 916.38 915.20 916.40 0.001236 1.67 733.44 823.59 0.15
Little Eagle Ck 10.596  10-yr 320.00 909.77 915.60 913.35 915.65 0.002711 2.12 239.10 438.80 0.21
Little Eagle Ck 10.596  25-yr 440.00 909.77 915.89 913.92 915.91 0.001489 1.67 506.38 594.85 0.16
Little Eagle Ck 10.596  50-yr 550.00 909.77 916.14 914.92 916.16 0.001351 1.67 619.29 708.98 0.16
Little Eagle Ck 10.596  500-yr 980.00 909.77 916.97 915.59 916.99 0.001046 1.69 1026.71 948.70 0.14

Little Eagle Ck 10.653  100-yr 660.00 909.79 916.66 915.23 916.68 0.000965 1.50 703.71 491.64 0.13
Little Eagle Ck 10.653  10-yr 320.00 909.79 916.00 913.05 916.01 0.000788 1.25 392.00 351.37 0.12
Little Eagle Ck 10.653  25-yr 440.00 909.79 916.20 913.62 916.21 0.000924 1.40 498.76 381.78 0.13
Little Eagle Ck 10.653  50-yr 550.00 909.79 916.44 914.08 916.46 0.000991 1.50 599.89 457.92 0.13
Little Eagle Ck 10.653  500-yr 980.00 909.79 917.21 915.49 917.23 0.000892 1.51 1029.16 647.19 0.13

Little Eagle Ck 10.744  100-yr 660.00 911.04 917.21 915.28 917.22 0.001590 1.55 779.60 970.87 0.17
Little Eagle Ck 10.744  10-yr 320.00 911.04 916.64 913.97 916.73 0.004089 2.44 131.40 452.17 0.26
Little Eagle Ck 10.744  25-yr 440.00 911.04 916.80 914.50 916.83 0.002021 1.73 389.41 687.43 0.19
Little Eagle Ck 10.744  50-yr 550.00 911.04 917.03 914.90 917.05 0.001784 1.63 551.04 876.19 0.17
Little Eagle Ck 10.744  500-yr 980.00 911.04 917.64 916.14 917.66 0.001005 1.35 1232.24 1070.65 0.13
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   RS = 10.356  
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   RS = 7.847    BR  momentum eqn unchecked.  100-yr still uses energy, but FW switch
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   RS = 7.847    BR  momentum eqn unchecked.  100-yr still uses energy, but FW switch
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   RS = 7.828  D/S face of SR 32
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   RS = 7.724  
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   RS = 7.664  U/S face Private Rd 5 (abandoned RR)
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   RS = 7.652    BR  Abandoned Railroad embankment
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   RS = 7.652    BR  Abandoned Railroad embankment
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   RS = 7.641  D/S face Private Rd 5 (abandoned RR)
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   RS = 7.523  ineffective elevations picked to block each profile consistently
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   RS = 7.485  U/S face of Private Rd. 4
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   RS = 7.481    BR  left side of bridge deck includes fence
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   RS = 7.481    BR  left side of bridge deck includes fence
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   RS = 7.473  D/S face of Private Rd. 4
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   RS = 7.448  ineffective elevations picked to block each profile consistently
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   RS = 7.327  
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   RS = 7.229  
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   RS = 7.133  
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   RS = 7.069  U/S face of Private Rd. 3
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   RS = 7.064    BR  
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   RS = 7.064    BR  
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   RS = 7.061  D/S face of Private Rd. 3
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   RS = 6.963  
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   RS = 6.869  
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   RS = 6.822  U/S face of Private Rd 2
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   RS = 6.812    BR  

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-yr

WS 100-yr

WS 50-yr

WS 25-yr

Crit 500-yr

WS 10-yr

Crit 100-yr

Crit 50-yr

Crit 25-yr

Crit 10-yr

Ground

Ineff

Bank Sta

.09 .
0
7

.08

 

0 200 400 600 800 1000 1200
875

880

885

890

895

900

905

910

Little Eagle Creek Alternatives       Plan: Raise 166th St.    2/19/2015 

   RS = 6.812    BR  
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   RS = 6.807  D/S face of Private Rd 2
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   RS = 6.711  trib channel flowing perpendicular to flow
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   RS = 6.654  isolated low spot with no outlet
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   RS = 6.570  
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   RS = 6.472  U/S face of 166th St.
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   RS = 6.455    BR  skewed ~40deg
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   RS = 6.455    BR  skewed ~40deg
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   RS = 6.442  D/S face of 166th St.
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   RS = 6.314  ineffective elevation set to be consistent with which profiles a
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   RS = 6.199  ineffective elevation set to be consistent with which profiles a
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   RS = 6.062  
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   RS = 5.945  
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   RS = 5.787  
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   RS = 5.688  

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-yr

WS 100-yr

WS 50-yr

WS 25-yr

WS 10-yr

Ground

Bank Sta

.1 .
0
7

.1

 

0 200 400 600 800 1000 1200 1400
865

870

875

880

885

890

895

Little Eagle Creek Alternatives       Plan: Raise 166th St.    2/19/2015 

   RS = 5.561  
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   RS = 5.497  
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   RS = 5.415  This and D/S XSs are blocked in the ROB for the 100-yr due to sh
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   RS = 5.321  
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Promising Solution 15 – 2-Stage Channel downstream of SR 32 along 
Johnson-Gardner Drain 

  

  

 
 

 



  

HEC-RAS  Plan: 2stg at 2406
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
DS 0.077   100-Year 1720.00 866.27 873.28 871.82 873.44 0.004031 4.22 895.51 570.33 0.31
DS 0.077   10-Year 780.00 866.27 872.15 869.78 872.32 0.004033 3.65 342.39 359.07 0.30
DS 0.077   25-Year 1090.00 866.27 872.64 870.46 872.81 0.004028 3.90 558.24 491.31 0.30
DS 0.077   50-Year 1390.00 866.27 872.97 871.01 873.14 0.004036 4.07 728.62 533.41 0.31
DS 0.077   500-Year 2620.00 866.27 873.97 872.84 874.13 0.004032 4.55 1339.23 679.38 0.32

DS 0.139   100-Year 1720.00 867.29 875.09 873.18 875.13 0.001393 2.43 1327.33 622.43 0.18
DS 0.139   10-Year 780.00 867.29 873.94 871.38 873.97 0.001306 2.02 734.11 495.94 0.17
DS 0.139   25-Year 1090.00 867.29 874.41 872.75 874.44 0.001300 2.15 959.33 564.12 0.17
DS 0.139   50-Year 1390.00 867.29 874.76 873.04 874.80 0.001348 2.30 1149.92 598.92 0.18
DS 0.139   500-Year 2620.00 867.29 875.81 873.66 875.86 0.001459 2.69 1882.05 661.98 0.19

DS 0.191   100-Year 1720.00 867.61 875.57 873.91 875.71 0.003133 3.64 675.04 447.97 0.27
DS 0.191   10-Year 780.00 867.61 874.38 871.73 874.46 0.002408 2.72 406.21 368.38 0.23
DS 0.191   25-Year 1090.00 867.61 874.85 872.39 874.96 0.002645 3.05 509.43 406.76 0.24
DS 0.191   50-Year 1390.00 867.61 875.23 873.51 875.35 0.002875 3.34 593.69 426.25 0.26
DS 0.191   500-Year 2620.00 867.61 876.25 874.45 876.33 0.001927 3.07 1360.80 494.51 0.22

DS 0.264   100-Year 1720.00 869.34 876.78 876.91 0.003139 3.74 810.60 354.66 0.27
DS 0.264   10-Year 780.00 869.34 875.46 875.60 0.003665 3.41 370.49 293.12 0.28
DS 0.264   25-Year 1090.00 869.34 875.98 876.11 0.003440 3.55 534.21 326.60 0.28
DS 0.264   50-Year 1390.00 869.34 876.39 876.52 0.003279 3.65 672.88 343.92 0.27
DS 0.264   500-Year 2620.00 869.34 877.24 877.43 0.004584 4.75 979.19 391.28 0.33

DS 0.337   100-Year 1720.00 869.62 877.94 875.24 878.10 0.002877 3.75 696.69 272.36 0.27
DS 0.337   10-Year 780.00 869.62 876.62 873.49 876.73 0.002380 2.90 371.42 227.05 0.23
DS 0.337   25-Year 1090.00 869.62 877.14 874.24 877.27 0.002585 3.24 492.89 236.00 0.25
DS 0.337   50-Year 1390.00 869.62 877.55 874.76 877.69 0.002752 3.51 590.72 255.85 0.26
DS 0.337   500-Year 2620.00 869.62 878.75 876.91 878.93 0.003260 4.33 942.11 330.75 0.29

DS 0.375   100-Year 1720.00 870.46 878.62 876.31 878.95 0.005922 5.30 550.84 268.53 0.37
DS 0.375   10-Year 780.00 870.46 877.19 874.33 877.46 0.005138 4.15 192.62 156.07 0.33
DS 0.375   25-Year 1090.00 870.46 877.75 875.08 878.15 0.006784 5.13 233.79 220.57 0.39
DS 0.375   50-Year 1390.00 870.46 878.20 875.72 878.52 0.005771 5.00 442.25 244.19 0.36
DS 0.375   500-Year 2620.00 870.46 879.50 877.57 879.85 0.006005 5.83 791.51 276.05 0.38

DS 0.441   100-Year 1720.00 871.35 880.18 876.69 880.37 0.002946 4.06 733.07 312.35 0.27
DS 0.441   10-Year 780.00 871.35 878.59 874.81 878.76 0.002839 3.37 240.85 179.53 0.25
DS 0.441   25-Year 1090.00 871.35 879.37 875.51 879.54 0.002574 3.50 465.06 273.52 0.25
DS 0.441   50-Year 1390.00 871.35 879.73 876.11 879.92 0.002927 3.88 594.10 303.66 0.26
DS 0.441   500-Year 2620.00 871.35 881.11 878.07 881.32 0.003116 4.53 1031.91 327.81 0.28

DS 0.483   100-Year 1720.00 872.16 880.86 877.78 881.08 0.003434 4.25 632.78 249.02 0.29
DS 0.483   10-Year 780.00 872.16 879.24 875.97 879.41 0.002992 3.29 248.97 176.60 0.26
DS 0.483   25-Year 1090.00 872.16 879.97 876.67 880.15 0.002924 3.56 431.85 206.72 0.26
DS 0.483   50-Year 1390.00 872.16 880.40 877.30 880.60 0.003267 3.95 525.03 228.46 0.28
DS 0.483   500-Year 2620.00 872.16 881.82 878.97 882.08 0.003744 4.87 880.10 260.89 0.31

DS 0.538   100-Year 1720.00 873.08 881.80 878.23 881.98 0.002767 3.86 733.32 321.59 0.26
DS 0.538   10-Year 780.00 873.08 880.08 876.54 880.23 0.002604 3.07 256.09 143.44 0.24
DS 0.538   25-Year 1090.00 873.08 880.80 877.16 880.96 0.002662 3.40 446.61 250.25 0.25
DS 0.538   50-Year 1390.00 873.08 881.31 877.68 881.48 0.002787 3.68 580.62 294.68 0.26
DS 0.538   500-Year 2620.00 873.08 882.83 879.46 883.02 0.002748 4.23 1083.18 353.12 0.27

DS 0.587   100-Year 1560.00 874.02 882.52 879.33 882.65 0.002413 3.44 763.22 302.60 0.24
DS 0.587   10-Year 710.00 874.02 880.79 877.50 880.94 0.002967 3.08 244.45 179.23 0.25
DS 0.587   25-Year 990.00 874.02 881.51 878.23 881.65 0.002705 3.24 463.72 290.51 0.25
DS 0.587   50-Year 1260.00 874.02 882.04 878.78 882.17 0.002515 3.33 618.45 296.79 0.24
DS 0.587   500-Year 2380.00 874.02 883.55 880.53 883.69 0.002365 3.77 1078.75 312.73 0.25

DS 0.625   100-Year 1560.00 875.11 883.11 880.36 883.36 0.004635 4.29 524.99 280.37 0.33
DS 0.625   10-Year 710.00 875.11 881.49 878.68 881.65 0.004219 3.24 219.56 80.99 0.30
DS 0.625   25-Year 990.00 875.11 882.16 879.40 882.38 0.004550 3.72 300.89 161.38 0.32
DS 0.625   50-Year 1260.00 875.11 882.65 879.89 882.89 0.004711 4.07 404.09 249.16 0.33
DS 0.625   500-Year 2380.00 875.11 884.11 881.48 884.36 0.004274 4.62 818.05 393.82 0.33

DS 0.668   100-Year 1560.00 875.11 884.09 880.80 884.32 0.004009 4.23 502.44 232.56 0.30
DS 0.668   10-Year 710.00 875.11 882.34 879.12 882.50 0.003395 3.22 220.64 75.56 0.27
DS 0.668   25-Year 990.00 875.11 883.10 879.77 883.30 0.003721 3.62 318.15 147.82 0.28
DS 0.668   50-Year 1260.00 875.11 883.63 880.27 883.84 0.003830 3.92 407.33 186.03 0.29
DS 0.668   500-Year 2380.00 875.11 885.04 881.98 885.31 0.004139 4.74 765.89 320.80 0.32

DS 0.732   100-Year 1560.00 876.46 885.10 881.40 885.21 0.001823 2.95 735.30 282.09 0.21
DS 0.732   10-Year 710.00 876.46 883.25 879.95 883.32 0.001792 2.29 352.48 131.96 0.20
DS 0.732   25-Year 990.00 876.46 884.05 880.55 884.14 0.001750 2.54 484.18 188.48 0.20
DS 0.732   50-Year 1260.00 876.46 884.61 881.00 884.70 0.001777 2.75 604.73 239.90 0.21
DS 0.732   500-Year 2380.00 876.46 886.11 882.26 886.24 0.001961 3.39 1058.78 370.07 0.22



HEC-RAS  Plan: 2stg at 2406 (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
DS 0.768   100-Year 1560.00 876.65 885.46 882.39 885.55 0.001922 3.09 823.18 302.56 0.22
DS 0.768   10-Year 710.00 876.65 883.62 881.11 883.72 0.002467 2.79 341.04 175.13 0.23
DS 0.768   25-Year 990.00 876.65 884.41 881.57 884.51 0.002219 2.94 524.77 268.54 0.23
DS 0.768   50-Year 1260.00 876.65 884.95 881.97 885.05 0.002012 2.99 675.87 283.42 0.22
DS 0.768   500-Year 2380.00 876.65 886.48 883.15 886.59 0.001890 3.38 1148.18 330.25 0.22

DS 0.792   100-Year 1560.00 878.13 885.74 883.66 885.88 0.003380 3.96 707.74 320.66 0.28
DS 0.792   10-Year 710.00 878.13 883.99 882.22 884.22 0.006087 4.23 221.90 174.91 0.36
DS 0.792   25-Year 990.00 878.13 884.73 882.73 884.93 0.004812 4.18 407.72 270.69 0.33
DS 0.792   50-Year 1260.00 878.13 885.25 883.22 885.41 0.003987 4.06 555.15 303.01 0.30
DS 0.792   500-Year 2380.00 878.13 886.75 884.32 886.88 0.002780 3.98 1047.37 348.06 0.26

DS 0.827   100-Year 1560.00 878.49 886.39 884.32 886.58 0.004169 4.65 586.40 222.80 0.32
DS 0.827   10-Year 710.00 878.49 884.91 882.71 885.04 0.003258 3.47 319.85 146.69 0.27
DS 0.827   25-Year 990.00 878.49 885.52 883.46 885.67 0.003387 3.82 414.12 175.80 0.28
DS 0.827   50-Year 1260.00 878.49 885.95 883.89 886.12 0.003686 4.18 483.90 197.79 0.30
DS 0.827   500-Year 2380.00 878.49 887.32 885.22 887.54 0.004459 5.26 815.10 263.45 0.34

DS 0.855   100-Year 1560.00 878.19 886.88 883.82 886.98 0.001884 3.23 796.04 290.97 0.22
DS 0.855   10-Year 710.00 878.19 885.29 882.10 885.37 0.001651 2.53 426.80 237.63 0.20
DS 0.855   25-Year 990.00 878.19 885.93 882.80 886.02 0.001715 2.78 560.04 273.28 0.20
DS 0.855   50-Year 1260.00 878.19 886.40 883.33 886.50 0.001858 3.05 677.32 283.23 0.21
DS 0.855   500-Year 2380.00 878.19 887.85 884.70 887.99 0.002145 3.77 1046.23 312.70 0.24

DS 0.884   100-Year 1560.00 879.32 887.16 883.51 887.34 0.002354 3.61 488.19 357.03 0.25
DS 0.884   10-Year 710.00 879.32 885.53 881.96 885.60 0.001371 2.28 349.72 281.04 0.18
DS 0.884   25-Year 990.00 879.32 886.18 882.52 886.29 0.001699 2.76 405.04 314.60 0.20
DS 0.884   50-Year 1260.00 879.32 886.67 883.02 886.81 0.002031 3.18 446.58 321.71 0.23
DS 0.884   500-Year 2380.00 879.32 888.17 884.45 888.47 0.003281 4.68 573.86 399.26 0.30

DS 0.899   Bridge

DS 0.908   100-Year 1560.00 879.32 888.03 883.97 888.13 0.001295 2.99 729.19 321.50 0.18
DS 0.908   10-Year 710.00 879.32 885.89 881.98 885.94 0.001092 2.26 449.74 270.00 0.16
DS 0.908   25-Year 990.00 879.32 886.70 882.64 886.77 0.001173 2.54 555.07 287.92 0.17
DS 0.908   50-Year 1260.00 879.32 887.35 883.37 887.44 0.001247 2.78 640.60 299.12 0.18
DS 0.908   500-Year 2380.00 879.32 889.67 884.81 889.79 0.001370 3.47 941.40 359.38 0.19

DS 0.952   100-Year 1560.00 880.21 888.42 886.43 888.50 0.002018 3.15 963.62 337.16 0.22
DS 0.952   10-Year 710.00 880.21 886.30 884.80 886.47 0.005358 3.91 316.80 258.86 0.34
DS 0.952   25-Year 990.00 880.21 887.10 885.43 887.22 0.003477 3.54 544.32 291.78 0.28
DS 0.952   50-Year 1260.00 880.21 887.75 886.19 887.84 0.002643 3.35 741.89 320.28 0.25
DS 0.952   500-Year 2380.00 880.21 890.05 886.59 890.11 0.001269 2.91 1545.82 376.55 0.18

DS 0.983   100-Year 1560.00 880.21 888.73 886.38 888.79 0.001468 2.71 1124.27 388.86 0.19
DS 0.983   10-Year 710.00 880.21 886.96 884.78 887.04 0.002219 2.68 486.61 313.89 0.22
DS 0.983   25-Year 990.00 880.21 887.59 885.61 887.65 0.001978 2.75 694.05 352.54 0.21
DS 0.983   50-Year 1260.00 880.21 888.14 886.09 888.20 0.001719 2.74 894.56 370.67 0.20
DS 0.983   500-Year 2380.00 880.21 890.25 887.02 890.30 0.000987 2.56 1732.37 411.45 0.16

DS 1.063   100-Year 1560.00 880.88 889.40 886.82 889.50 0.001927 3.20 823.42 282.55 0.22
DS 1.063   10-Year 710.00 880.88 887.80 884.82 887.89 0.001838 2.60 409.08 187.31 0.20
DS 1.063   25-Year 990.00 880.88 888.40 885.56 888.50 0.002006 2.93 549.96 262.87 0.22
DS 1.063   50-Year 1260.00 880.88 888.89 886.20 888.99 0.002011 3.10 680.94 274.22 0.22
DS 1.063   500-Year 2380.00 880.88 890.74 887.56 890.83 0.001613 3.31 1215.33 305.93 0.21

DS 1.113   100-Year 1030.00 882.10 889.85 886.79 889.89 0.001034 2.09 855.92 320.76 0.16
DS 1.113   10-Year 480.00 882.10 888.28 885.53 888.32 0.001443 1.98 371.94 273.12 0.18
DS 1.113   25-Year 670.00 882.10 888.89 886.07 888.94 0.001296 2.06 555.38 307.62 0.17
DS 1.113   50-Year 840.00 882.10 889.36 886.45 889.41 0.001153 2.08 701.92 314.79 0.16
DS 1.113   500-Year 1570.00 882.10 891.11 887.96 891.15 0.000803 2.12 1268.27 333.71 0.14

DS 1.182   100-Year 1030.00 883.94 890.43 890.54 0.003435 3.32 491.40 243.21 0.27
DS 1.182   10-Year 480.00 883.94 889.12 889.27 0.005417 3.33 200.21 200.12 0.33
DS 1.182   25-Year 670.00 883.94 889.64 889.77 0.004463 3.33 307.68 219.27 0.30
DS 1.182   50-Year 840.00 883.94 890.02 890.14 0.003948 3.34 394.36 231.07 0.29
DS 1.182   500-Year 1570.00 883.94 891.54 891.63 0.002350 3.17 776.10 268.88 0.23

DS 1.214   100-Year 1030.00 884.01 890.87 890.95 0.001837 2.63 534.48 230.63 0.21
DS 1.214   10-Year 480.00 884.01 889.68 889.74 0.001684 2.10 279.67 193.83 0.19
DS 1.214   25-Year 670.00 884.01 890.15 890.22 0.001810 2.35 374.20 212.15 0.20
DS 1.214   50-Year 840.00 884.01 890.50 890.58 0.001857 2.51 451.01 222.90 0.21
DS 1.214   500-Year 1570.00 884.01 891.86 891.95 0.001605 2.77 773.43 248.50 0.20

DS 1.263   100-Year 1030.00 884.60 891.31 887.19 891.42 0.001748 2.64 405.77 225.68 0.20
DS 1.263   10-Year 480.00 884.60 890.03 886.18 890.07 0.000989 1.65 290.42 114.63 0.15
DS 1.263   25-Year 670.00 884.60 890.54 886.56 890.61 0.001283 2.04 335.93 160.38 0.17
DS 1.263   50-Year 840.00 884.60 890.92 886.86 891.01 0.001521 2.34 370.51 198.16 0.19



HEC-RAS  Plan: 2stg at 2406 (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
DS 1.263   500-Year 1570.00 884.60 892.30 887.98 892.47 0.002214 3.33 495.64 291.94 0.23

DS 1.276   Bridge

DS 1.284   100-Year 1030.00 884.91 891.99 887.78 892.06 0.000973 2.23 565.29 218.04 0.15
DS 1.284   10-Year 480.00 884.91 890.54 886.64 890.56 0.000548 1.41 403.27 147.82 0.11
DS 1.284   25-Year 670.00 884.91 891.12 887.21 891.15 0.000715 1.73 464.44 179.17 0.13
DS 1.284   50-Year 840.00 884.91 891.55 887.54 891.60 0.000848 1.98 513.52 203.81 0.14
DS 1.284   500-Year 1570.00 884.91 893.24 888.37 893.33 0.001142 2.71 715.74 234.76 0.17

DS 1.308   100-Year 1030.00 884.10 892.17 888.68 892.25 0.002425 2.91 549.99 246.69 0.23
DS 1.308   10-Year 480.00 884.10 890.64 887.64 890.69 0.001797 2.08 306.08 105.26 0.19
DS 1.308   25-Year 670.00 884.10 891.25 888.05 891.32 0.002401 2.57 379.77 162.56 0.22
DS 1.308   50-Year 840.00 884.10 891.71 888.38 891.79 0.002516 2.78 453.11 200.15 0.23
DS 1.308   500-Year 1570.00 884.10 893.44 889.43 893.52 0.001898 2.99 895.26 289.61 0.21

DS 1.383   100-Year 1030.00 884.55 892.92 888.94 892.99 0.001479 2.50 676.35 346.31 0.19
DS 1.383   10-Year 480.00 884.55 891.31 887.40 891.39 0.001689 2.13 227.66 132.81 0.19
DS 1.383   25-Year 670.00 884.55 892.02 887.98 892.09 0.001618 2.32 390.64 263.07 0.19
DS 1.383   50-Year 840.00 884.55 892.48 888.44 892.56 0.001568 2.44 529.43 329.04 0.19
DS 1.383   500-Year 1570.00 884.55 894.04 889.93 894.10 0.001182 2.52 1075.08 365.82 0.17

DS 1.457   100-Year 1030.00 885.45 893.73 890.43 893.92 0.003778 3.59 332.01 354.12 0.29
DS 1.457   10-Year 480.00 885.45 892.18 888.89 892.29 0.003148 2.65 182.15 121.34 0.25
DS 1.457   25-Year 670.00 885.45 892.88 889.51 893.01 0.003410 2.99 243.71 252.29 0.26
DS 1.457   50-Year 840.00 885.45 893.33 889.98 893.49 0.003548 3.28 290.08 328.90 0.27
DS 1.457   500-Year 1570.00 885.45 894.67 891.53 894.80 0.002713 3.42 755.92 396.82 0.25

DS 1.474   Bridge

DS 1.481   100-Year 1030.00 885.45 894.62 891.39 894.77 0.003102 3.39 366.02 381.04 0.26
DS 1.481   10-Year 480.00 885.45 892.80 889.39 892.92 0.003821 2.85 182.58 170.57 0.27
DS 1.481   25-Year 670.00 885.45 893.57 890.30 893.71 0.003333 3.04 253.84 299.28 0.26
DS 1.481   50-Year 840.00 885.45 894.12 890.87 894.26 0.003200 3.22 309.90 365.09 0.26
DS 1.481   500-Year 1570.00 885.45 895.61 892.82 895.66 0.001047 2.20 1150.62 433.86 0.15

Middle 1.559   100-Year 595.78 886.76 895.20 890.15 895.23 0.000367 1.57 553.98 244.38 0.13
Middle 1.559   10-Year 397.98 886.76 893.62 889.33 893.69 0.000987 2.06 193.45 154.08 0.19
Middle 1.559   25-Year 473.06 886.76 894.25 889.62 894.30 0.000635 1.79 351.01 193.91 0.16
Middle 1.559   50-Year 534.46 886.76 894.73 889.86 894.77 0.000473 1.67 449.93 214.73 0.14
Middle 1.559   500-Year 776.77 886.76 895.90 890.82 895.93 0.000325 1.61 735.46 273.66 0.12

Middle 1.621   100-Year 595.78 887.32 895.33 892.33 895.56 0.003313 3.85 154.91 62.23 0.35
Middle 1.621   10-Year 397.98 887.32 894.06 891.44 894.26 0.003286 3.63 109.74 31.33 0.34
Middle 1.621   25-Year 473.06 887.32 894.53 891.81 894.75 0.003333 3.78 125.03 34.01 0.35
Middle 1.621   50-Year 534.46 887.32 894.92 892.07 895.15 0.003309 3.85 138.93 36.86 0.35
Middle 1.621   500-Year 776.77 887.32 895.98 892.97 896.24 0.003311 4.10 220.34 128.30 0.36

Middle 1.64    100-Year 595.78 887.53 895.64 892.19 895.81 0.001940 3.30 180.31 40.65 0.28
Middle 1.64    10-Year 397.98 887.53 894.37 891.47 894.51 0.001898 2.99 133.13 34.14 0.27
Middle 1.64    25-Year 473.06 887.53 894.85 891.74 895.01 0.001965 3.15 149.98 36.48 0.27
Middle 1.64    50-Year 534.46 887.53 895.24 891.97 895.41 0.001965 3.25 164.63 38.40 0.28
Middle 1.64    500-Year 776.77 887.53 896.32 892.71 896.53 0.002532 3.67 211.99 85.34 0.32

Middle 1.662   100-Year 255.78 888.96 895.93 895.99 0.000787 1.95 131.27 32.89 0.17
Middle 1.662   10-Year 247.98 888.96 894.63 894.75 0.002042 2.72 91.29 28.63 0.27
Middle 1.662   25-Year 263.06 888.96 895.13 895.23 0.001520 2.48 105.91 30.37 0.23
Middle 1.662   50-Year 264.46 888.96 895.53 895.61 0.001125 2.24 118.32 31.64 0.20
Middle 1.662   500-Year 256.77 888.96 896.68 896.72 0.000484 1.64 156.71 35.21 0.14

Middle 1.688   100-Year 255.78 889.74 896.05 896.14 0.001538 2.50 102.24 28.75 0.23
Middle 1.688   10-Year 247.98 889.74 894.94 895.12 0.003602 3.40 72.92 24.49 0.35
Middle 1.688   25-Year 263.06 889.74 895.36 895.51 0.002814 3.15 83.40 26.05 0.31
Middle 1.688   50-Year 264.46 889.74 895.70 895.82 0.002150 2.86 92.44 27.32 0.27
Middle 1.688   500-Year 256.77 889.74 896.75 896.82 0.000950 2.08 123.60 32.14 0.19

Bypass 0.079   100-Year 435.22 892.72 895.50 895.52 0.000697 1.02 470.26 225.18 0.11
Bypass 0.079   10-Year 83.02 892.72 894.01 894.02 0.000660 0.54 161.49 190.67 0.10
Bypass 0.079   25-Year 197.94 892.72 894.59 894.60 0.000743 0.78 274.54 202.74 0.11
Bypass 0.079   50-Year 306.54 892.72 895.05 895.06 0.000712 0.90 369.80 212.47 0.11
Bypass 0.079   500-Year 794.23 892.72 896.07 896.10 0.001132 1.50 612.16 259.25 0.15

Bypass 0.095   100-Year 435.22 893.16 895.57 895.59 0.001246 1.25 393.54 229.01 0.15
Bypass 0.095   10-Year 83.02 893.16 894.10 894.11 0.002175 0.77 106.56 165.49 0.16
Bypass 0.095   25-Year 197.94 893.16 894.67 894.69 0.001688 1.01 208.46 186.89 0.16
Bypass 0.095   50-Year 306.54 893.16 895.12 895.14 0.001386 1.13 295.79 203.82 0.15
Bypass 0.095   500-Year 794.23 893.16 896.18 896.22 0.001700 1.72 539.22 262.37 0.18



HEC-RAS  Plan: 2stg at 2406 (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
Bypass 0.137   100-Year 435.22 893.91 895.97 896.01 0.002919 1.76 302.31 229.80 0.22
Bypass 0.137   10-Year 83.02 893.91 894.79 894.80 0.004685 1.16 80.06 137.47 0.24
Bypass 0.137   25-Year 197.94 893.91 895.23 895.26 0.004259 1.53 152.23 176.66 0.25
Bypass 0.137   50-Year 306.54 893.91 895.58 895.62 0.003622 1.68 218.83 197.82 0.24
Bypass 0.137   500-Year 794.23 893.91 896.65 896.70 0.002748 2.09 468.49 260.93 0.23

Bypass 0.142   100-Year 435.22 894.01 896.09 896.16 0.009078 2.61 211.55 214.13 0.38
Bypass 0.142   10-Year 83.02 894.01 895.04 894.97 895.12 0.033352 2.71 39.00 109.28 0.62
Bypass 0.142   25-Year 197.94 894.01 895.43 895.50 0.018691 2.52 92.74 151.59 0.49
Bypass 0.142   50-Year 306.54 894.01 895.74 895.81 0.012781 2.59 143.76 177.45 0.43
Bypass 0.142   500-Year 794.23 894.01 896.75 896.83 0.006278 2.78 366.53 258.07 0.34

Johnson Gardner 1.749   100-Year 690.00 890.70 896.61 895.55 896.67 0.001599 2.85 477.72 314.46 0.26
Johnson Gardner 1.749   10-Year 330.00 890.70 895.81 894.49 895.86 0.001573 2.42 269.51 220.61 0.25
Johnson Gardner 1.749   25-Year 460.00 890.70 896.12 895.16 896.18 0.001651 2.64 339.50 248.78 0.26
Johnson Gardner 1.749   50-Year 570.00 890.70 896.37 895.35 896.43 0.001651 2.77 397.28 300.49 0.26
Johnson Gardner 1.749   500-Year 1050.00 890.70 897.14 895.85 897.21 0.001687 3.19 643.49 335.13 0.27

Johnson Gardner 1.759   Culvert

Johnson Gardner 1.764   100-Year 690.00 890.81 896.84 895.79 896.96 0.002949 3.80 346.91 270.95 0.35
Johnson Gardner 1.764   10-Year 330.00 890.81 896.25 895.16 896.31 0.001776 2.62 235.41 202.96 0.27
Johnson Gardner 1.764   25-Year 460.00 890.81 896.53 895.43 896.61 0.002142 3.05 283.16 248.11 0.30
Johnson Gardner 1.764   50-Year 570.00 890.81 896.70 895.62 896.80 0.002513 3.42 316.90 265.38 0.32
Johnson Gardner 1.764   500-Year 1050.00 890.81 897.23 896.23 897.39 0.003946 4.70 432.86 297.59 0.42

Johnson Gardner 1.787   100-Year 690.00 890.55 897.18 895.88 897.40 0.003441 4.15 229.03 253.10 0.39
Johnson Gardner 1.787   10-Year 330.00 890.55 896.46 894.07 896.57 0.002003 2.80 156.34 195.39 0.29
Johnson Gardner 1.787   25-Year 460.00 890.55 896.78 894.73 896.93 0.002526 3.31 188.80 200.39 0.32
Johnson Gardner 1.787   50-Year 570.00 890.55 896.99 895.32 897.17 0.002967 3.72 209.78 206.51 0.36
Johnson Gardner 1.787   500-Year 1050.00 890.55 897.64 896.63 897.73 0.001905 3.35 563.80 314.19 0.29

Johnson Gardner 1.813   100-Year 690.00 890.41 897.61 894.70 897.94 0.003634 4.63 148.93 230.77 0.40
Johnson Gardner 1.813   10-Year 330.00 890.41 896.71 893.14 896.83 0.001767 2.82 117.23 190.85 0.27
Johnson Gardner 1.813   25-Year 460.00 890.41 897.10 893.76 897.29 0.002411 3.51 130.91 212.54 0.32
Johnson Gardner 1.813   50-Year 570.00 890.41 897.36 894.24 897.62 0.002980 4.07 140.13 225.06 0.36
Johnson Gardner 1.813   500-Year 1050.00 890.41 897.79 896.39 898.50 0.007286 6.75 155.64 235.32 0.57

Johnson Gardner 1.820   Bridge

Johnson Gardner 1.825   100-Year 690.00 890.61 898.17 894.10 898.34 0.001393 3.24 219.28 239.66 0.26
Johnson Gardner 1.825   10-Year 330.00 890.61 896.86 892.76 896.93 0.000872 2.12 158.56 189.24 0.19
Johnson Gardner 1.825   25-Year 460.00 890.61 897.35 893.27 897.45 0.001136 2.60 180.68 210.91 0.22
Johnson Gardner 1.825   50-Year 570.00 890.61 897.68 893.68 897.82 0.001347 2.97 196.13 227.92 0.25
Johnson Gardner 1.825   500-Year 1050.00 890.61 899.09 895.32 899.14 0.000583 2.35 782.71 261.40 0.17

Johnson Gardner 1.839   100-Year 690.00 892.13 898.36 896.80 898.46 0.001634 3.09 331.86 253.70 0.28
Johnson Gardner 1.839   10-Year 330.00 892.13 896.95 895.60 897.06 0.002741 3.02 163.46 212.60 0.34
Johnson Gardner 1.839   25-Year 460.00 892.13 897.47 896.46 897.57 0.002303 3.07 224.31 227.52 0.32
Johnson Gardner 1.839   50-Year 570.00 892.13 897.84 896.65 897.95 0.002080 3.16 269.34 235.03 0.31
Johnson Gardner 1.839   500-Year 1050.00 892.13 899.15 897.23 899.20 0.000827 2.50 766.64 285.87 0.21

Johnson Gardner 1.885   100-Year 690.00 892.37 898.86 897.83 898.96 0.002637 3.32 360.42 258.28 0.34
Johnson Gardner 1.885   10-Year 330.00 892.37 897.76 897.04 897.90 0.004263 3.49 150.21 130.48 0.41
Johnson Gardner 1.885   25-Year 460.00 892.37 898.19 897.45 898.32 0.004172 3.53 216.35 182.26 0.41
Johnson Gardner 1.885   50-Year 570.00 892.37 898.48 897.66 898.60 0.003541 3.52 274.85 231.87 0.38
Johnson Gardner 1.885   500-Year 1050.00 892.37 899.45 898.29 899.56 0.002653 3.75 543.36 320.29 0.35

Johnson Gardner 1.892   Bridge

Johnson Gardner 1.896   100-Year 690.00 892.37 899.07 897.79 899.19 0.002147 3.32 370.00 326.09 0.31
Johnson Gardner 1.896   10-Year 330.00 892.37 898.00 896.04 898.12 0.002604 3.10 155.96 185.27 0.33
Johnson Gardner 1.896   25-Year 460.00 892.37 898.48 896.75 898.60 0.002545 3.19 237.39 274.03 0.33
Johnson Gardner 1.896   50-Year 570.00 892.37 898.78 897.56 898.90 0.002339 3.26 301.26 297.07 0.32
Johnson Gardner 1.896   500-Year 1050.00 892.37 899.52 898.46 899.61 0.001776 3.27 641.90 345.56 0.29

Johnson Gardner 1.915   100-Year 690.00 892.88 899.29 898.56 899.55 0.004857 4.61 228.90 187.51 0.46
Johnson Gardner 1.915   10-Year 330.00 892.88 898.29 896.90 898.57 0.006326 4.25 77.70 95.82 0.50
Johnson Gardner 1.915   25-Year 460.00 892.88 898.75 897.51 899.00 0.005292 4.23 146.14 151.30 0.47
Johnson Gardner 1.915   50-Year 570.00 892.88 899.02 897.93 899.28 0.005159 4.46 184.96 177.45 0.47
Johnson Gardner 1.915   500-Year 1050.00 892.88 899.68 899.17 899.99 0.005570 5.34 331.37 196.27 0.51

Johnson Gardner 1.934   100-Year 690.00 893.21 899.79 898.89 900.16 0.005910 5.22 175.84 162.67 0.51
Johnson Gardner 1.934   10-Year 330.00 893.21 898.93 897.47 899.15 0.004652 3.77 100.98 93.55 0.43
Johnson Gardner 1.934   25-Year 460.00 893.21 899.28 898.17 899.56 0.005299 4.40 130.13 147.57 0.47
Johnson Gardner 1.934   50-Year 570.00 893.21 899.54 898.60 899.86 0.005590 4.81 153.14 154.77 0.49
Johnson Gardner 1.934   500-Year 1050.00 893.21 900.23 899.64 900.85 0.008529 6.83 230.89 227.22 0.63



HEC-RAS  Plan: 2stg at 2406 (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
Johnson Gardner 1.941   Bridge

Johnson Gardner 1.944   100-Year 690.00 893.21 900.13 898.95 900.39 0.003702 4.45 232.05 219.74 0.41
Johnson Gardner 1.944   10-Year 330.00 893.21 899.26 897.28 899.41 0.002871 3.26 122.36 108.14 0.35
Johnson Gardner 1.944   25-Year 460.00 893.21 899.61 897.95 899.82 0.003340 3.81 157.84 139.22 0.38
Johnson Gardner 1.944   50-Year 570.00 893.21 899.87 898.48 900.12 0.003678 4.22 193.39 180.10 0.41
Johnson Gardner 1.944   500-Year 1050.00 893.21 900.57 899.66 900.88 0.004242 5.14 339.13 249.70 0.45

Johnson Gardner 1.949   100-Year 690.00 892.72 900.28 898.75 900.48 0.002625 4.19 278.06 185.48 0.35
Johnson Gardner 1.949   10-Year 330.00 892.72 899.34 896.66 899.48 0.002020 3.14 139.20 108.82 0.30
Johnson Gardner 1.949   25-Year 460.00 892.72 899.71 897.56 899.90 0.002526 3.75 184.05 154.48 0.34
Johnson Gardner 1.949   50-Year 570.00 892.72 900.01 898.12 900.21 0.002553 3.97 233.06 166.66 0.34
Johnson Gardner 1.949   500-Year 1050.00 892.72 900.68 899.66 900.98 0.003667 5.25 348.47 239.34 0.42

Johnson Gardner 1.954   Bridge

Johnson Gardner 1.957   100-Year 690.00 892.72 900.40 898.88 900.61 0.003051 4.17 252.46 155.58 0.36
Johnson Gardner 1.957   10-Year 330.00 892.72 899.61 896.71 899.73 0.001975 2.90 148.10 102.74 0.28
Johnson Gardner 1.957   25-Year 460.00 892.72 899.96 897.64 900.12 0.002415 3.44 191.83 133.08 0.32
Johnson Gardner 1.957   50-Year 570.00 892.72 900.20 898.30 900.38 0.002702 3.79 223.82 139.14 0.34
Johnson Gardner 1.957   500-Year 1050.00 892.72 900.70 899.96 901.06 0.004873 5.52 296.53 214.66 0.47

Johnson Gardner 1.977   100-Year 690.00 892.58 900.76 898.74 900.90 0.002154 3.61 320.75 196.33 0.30
Johnson Gardner 1.977   10-Year 330.00 892.58 899.82 896.31 899.93 0.001698 2.73 159.83 127.18 0.26
Johnson Gardner 1.977   25-Year 460.00 892.58 900.24 897.54 900.36 0.001874 3.10 225.13 168.57 0.28
Johnson Gardner 1.977   50-Year 570.00 892.58 900.51 898.22 900.64 0.002043 3.38 273.10 184.92 0.29
Johnson Gardner 1.977   500-Year 1050.00 892.58 901.29 899.89 901.47 0.002571 4.26 429.50 210.15 0.34

Johnson Gardner 2.009   100-Year 690.00 894.12 901.17 899.40 901.29 0.002399 3.15 300.48 176.23 0.33
Johnson Gardner 2.009   10-Year 330.00 894.12 900.19 897.89 900.28 0.002618 2.56 158.53 101.28 0.32
Johnson Gardner 2.009   25-Year 460.00 894.12 900.62 898.54 900.72 0.002429 2.76 215.42 147.79 0.32
Johnson Gardner 2.009   50-Year 570.00 894.12 900.91 898.93 901.02 0.002347 2.93 259.09 154.36 0.32
Johnson Gardner 2.009   500-Year 1050.00 894.12 901.76 900.38 901.91 0.002598 3.71 403.54 259.00 0.35

Johnson Gardner 2.016   Culvert

Johnson Gardner 2.019   100-Year 690.00 893.84 901.24 899.38 901.39 0.002576 3.65 296.59 162.22 0.33
Johnson Gardner 2.019   10-Year 330.00 893.84 900.33 898.06 900.44 0.002244 2.85 154.64 136.58 0.29
Johnson Gardner 2.019   25-Year 460.00 893.84 900.72 898.65 900.85 0.002344 3.16 216.70 148.04 0.30
Johnson Gardner 2.019   50-Year 570.00 893.84 900.99 899.03 901.13 0.002439 3.40 257.77 155.40 0.31
Johnson Gardner 2.019   500-Year 1050.00 893.84 901.82 900.06 902.01 0.003069 4.37 396.22 196.19 0.36

Johnson Gardner 2.04    100-Year 690.00 893.80 901.47 898.83 901.76 0.002862 4.51 209.91 169.92 0.37
Johnson Gardner 2.04    10-Year 330.00 893.80 900.53 897.05 900.67 0.001636 2.95 112.85 58.51 0.27
Johnson Gardner 2.04    25-Year 460.00 893.80 900.93 897.74 901.14 0.002193 3.65 142.88 119.47 0.31
Johnson Gardner 2.04    50-Year 570.00 893.80 901.21 898.32 901.46 0.002554 4.11 173.62 145.98 0.34
Johnson Gardner 2.04    500-Year 1050.00 893.80 902.09 900.07 902.46 0.003410 5.35 313.52 189.63 0.41

Johnson Gardner 2.046   Bridge

Johnson Gardner 2.049   100-Year 690.00 893.80 901.93 898.90 902.20 0.002323 4.40 219.01 164.00 0.33
Johnson Gardner 2.049   10-Year 330.00 893.80 900.93 897.21 901.06 0.001244 2.81 122.49 78.03 0.23
Johnson Gardner 2.049   25-Year 460.00 893.80 901.43 897.96 901.60 0.001599 3.42 160.46 109.33 0.27
Johnson Gardner 2.049   50-Year 570.00 893.80 901.71 898.43 901.93 0.001944 3.91 190.88 148.98 0.30
Johnson Gardner 2.049   500-Year 1050.00 893.80 901.97 900.13 902.60 0.005192 6.61 224.67 170.50 0.50

Johnson Gardner 2.058   100-Year 690.00 894.86 902.16 899.18 902.33 0.001912 3.51 251.80 129.74 0.30
Johnson Gardner 2.058   10-Year 330.00 894.86 901.02 897.50 901.12 0.001449 2.52 130.77 67.45 0.25
Johnson Gardner 2.058   25-Year 460.00 894.86 901.57 898.16 901.69 0.001614 2.91 180.58 110.16 0.27
Johnson Gardner 2.058   50-Year 570.00 894.86 901.89 898.69 902.04 0.001734 3.19 218.20 122.66 0.29
Johnson Gardner 2.058   500-Year 1050.00 894.86 902.58 900.36 902.87 0.002905 4.61 309.07 185.67 0.38

Johnson Gardner 2.063   100-Year 690.00 895.22 902.18 900.16 902.41 0.002659 3.97 217.08 119.66 0.36
Johnson Gardner 2.063   10-Year 330.00 895.22 901.05 898.65 901.18 0.002274 2.90 114.83 51.18 0.31
Johnson Gardner 2.063   25-Year 460.00 895.22 901.59 899.30 901.76 0.002301 3.30 154.04 90.16 0.32
Johnson Gardner 2.063   50-Year 570.00 895.22 901.91 899.74 902.11 0.002445 3.62 186.30 109.35 0.34
Johnson Gardner 2.063   500-Year 1050.00 895.22 902.61 901.16 902.98 0.003919 5.17 272.03 137.56 0.44

Johnson Gardner 2.068   100-Year 690.00 895.61 902.32 898.87 902.48 0.001253 3.24 247.63 132.26 0.25
Johnson Gardner 2.068   10-Year 330.00 895.61 901.16 897.67 901.23 0.000771 2.13 160.00 61.29 0.19
Johnson Gardner 2.068   25-Year 460.00 895.61 901.71 898.14 901.81 0.000920 2.55 199.32 81.91 0.21
Johnson Gardner 2.068   50-Year 570.00 895.61 902.05 898.50 902.17 0.001067 2.88 225.60 108.90 0.23
Johnson Gardner 2.068   500-Year 1050.00 895.61 902.81 899.95 903.08 0.002015 4.37 287.12 169.64 0.33

Johnson Gardner 2.087   Bridge

Johnson Gardner 2.098   100-Year 690.00 895.55 903.36 899.45 903.55 0.001308 3.51 230.37 231.02 0.26
Johnson Gardner 2.098   10-Year 330.00 895.55 901.33 898.10 901.44 0.001177 2.67 123.39 30.72 0.24
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Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
Johnson Gardner 2.098   25-Year 460.00 895.55 902.11 898.63 902.26 0.001385 3.10 149.05 36.62 0.26
Johnson Gardner 2.098   50-Year 570.00 895.55 902.71 899.05 902.89 0.001416 3.36 176.20 59.81 0.27
Johnson Gardner 2.098   500-Year 1050.00 895.55 904.13 900.48 904.34 0.001439 4.01 480.02 307.28 0.28

Johnson Gardner 2.14    100-Year 690.00 896.16 903.76 900.62 903.84 0.001113 2.69 453.03 232.25 0.23
Johnson Gardner 2.14    10-Year 330.00 896.16 901.66 899.02 901.81 0.002342 3.12 105.66 34.26 0.31
Johnson Gardner 2.14    25-Year 460.00 896.16 902.49 899.74 902.64 0.002328 3.18 187.52 163.13 0.32
Johnson Gardner 2.14    50-Year 570.00 896.16 903.12 900.21 903.24 0.001661 2.94 310.36 216.54 0.28
Johnson Gardner 2.14    500-Year 1050.00 896.16 904.55 901.65 904.66 0.001190 3.12 657.14 298.38 0.25

Johnson Gardner 2.177   100-Year 690.00 897.64 903.98 901.67 904.19 0.002439 3.96 268.73 141.38 0.34
Johnson Gardner 2.177   10-Year 330.00 897.64 902.18 900.15 902.40 0.003740 3.76 87.73 30.70 0.39
Johnson Gardner 2.177   25-Year 460.00 897.64 902.98 900.80 903.21 0.003401 3.91 140.00 110.28 0.38
Johnson Gardner 2.177   50-Year 570.00 897.64 903.46 901.23 903.69 0.002962 4.00 197.47 132.83 0.37
Johnson Gardner 2.177   500-Year 1050.00 897.64 904.77 902.75 905.03 0.002591 4.58 400.85 191.43 0.36

Johnson Gardner 2.211   100-Year 690.00 897.89 904.51 903.51 904.69 0.003096 4.21 332.37 186.20 0.38
Johnson Gardner 2.211   10-Year 330.00 897.89 903.01 901.45 903.33 0.006744 4.69 92.86 100.66 0.52
Johnson Gardner 2.211   25-Year 460.00 897.89 903.69 902.50 903.93 0.004575 4.37 186.88 165.28 0.44
Johnson Gardner 2.211   50-Year 570.00 897.89 904.09 903.23 904.31 0.003809 4.33 256.43 178.73 0.41
Johnson Gardner 2.211   500-Year 1050.00 897.89 905.34 904.10 905.52 0.002681 4.46 492.89 197.46 0.36

Johnson Gardner 2.251   100-Year 690.00 897.95 905.10 903.25 905.35 0.002912 4.38 270.79 149.59 0.37
Johnson Gardner 2.251   10-Year 330.00 897.95 904.00 901.66 904.17 0.002589 3.38 117.55 109.67 0.34
Johnson Gardner 2.251   25-Year 460.00 897.95 904.46 902.32 904.66 0.002687 3.77 182.89 125.08 0.35
Johnson Gardner 2.251   50-Year 570.00 897.95 904.78 902.78 905.00 0.002844 4.10 223.93 136.55 0.37
Johnson Gardner 2.251   500-Year 1050.00 897.95 905.87 904.48 906.16 0.003043 5.00 393.85 166.91 0.39

Johnson Gardner 2.297   100-Year 380.00 899.37 905.70 902.97 905.76 0.000754 2.14 255.68 162.21 0.19
Johnson Gardner 2.297   10-Year 190.00 899.37 904.51 901.78 904.55 0.000755 1.71 111.08 72.70 0.18
Johnson Gardner 2.297   25-Year 250.00 899.37 905.00 902.55 905.05 0.000720 1.83 162.44 98.86 0.18
Johnson Gardner 2.297   50-Year 310.00 899.37 905.35 902.75 905.40 0.000738 1.99 203.70 131.55 0.19
Johnson Gardner 2.297   500-Year 570.00 899.37 906.51 903.48 906.58 0.000731 2.39 395.32 180.68 0.19

Johnson Gardner 2.316   100-Year 380.00 898.57 905.77 902.20 905.82 0.000507 1.81 257.53 118.73 0.16
Johnson Gardner 2.316   10-Year 190.00 898.57 904.58 900.93 904.61 0.000375 1.33 143.26 57.85 0.13
Johnson Gardner 2.316   25-Year 250.00 898.57 905.07 901.38 905.10 0.000424 1.49 181.11 84.77 0.14
Johnson Gardner 2.316   50-Year 310.00 898.57 905.42 901.98 905.46 0.000474 1.65 216.99 111.81 0.15
Johnson Gardner 2.316   500-Year 570.00 898.57 906.58 902.74 906.65 0.000567 2.16 363.11 147.15 0.17

Johnson Gardner 2.406   100-Year 380.00 900.93 906.15 904.35 906.29 0.002245 3.05 124.40 44.59 0.31
Johnson Gardner 2.406   10-Year 190.00 900.93 904.90 903.18 905.00 0.002606 2.55 74.50 37.61 0.32
Johnson Gardner 2.406   25-Year 250.00 900.93 905.41 903.53 905.52 0.002233 2.66 94.05 39.55 0.30
Johnson Gardner 2.406   50-Year 310.00 900.93 905.78 904.14 905.91 0.002199 2.84 109.18 40.99 0.31
Johnson Gardner 2.406   500-Year 570.00 900.93 906.97 904.84 907.16 0.002183 3.48 185.22 119.72 0.32

Johnson Gardner 2.431   100-Year 380.00 902.17 906.51 907.08 0.011228 6.07 62.63 24.87 0.67
Johnson Gardner 2.431   10-Year 190.00 902.17 905.37 905.76 0.010031 5.05 37.63 17.86 0.61
Johnson Gardner 2.431   25-Year 250.00 902.17 905.81 906.26 0.011144 5.41 46.25 21.69 0.65
Johnson Gardner 2.431   50-Year 310.00 902.17 906.16 906.67 0.011152 5.73 54.12 23.31 0.66
Johnson Gardner 2.431   500-Year 570.00 902.17 907.28 906.53 907.98 0.011443 6.78 92.97 72.76 0.70

Johnson Gardner 2.438   Culvert

Johnson Gardner 2.441   100-Year 380.00 901.96 908.25 905.33 908.35 0.001268 2.66 186.35 113.21 0.25
Johnson Gardner 2.441   10-Year 190.00 901.96 907.73 904.33 907.77 0.000577 1.65 131.82 95.52 0.16
Johnson Gardner 2.441   25-Year 250.00 901.96 907.92 904.69 907.98 0.000803 2.01 150.97 103.18 0.19
Johnson Gardner 2.441   50-Year 310.00 901.96 908.09 905.00 908.17 0.001019 2.32 168.65 107.15 0.22
Johnson Gardner 2.441   500-Year 570.00 901.96 908.60 906.07 908.77 0.001910 3.47 229.56 131.26 0.31

Johnson Gardner 2.464   100-Year 380.00 902.19 908.43 905.82 908.58 0.002455 3.10 122.64 56.41 0.33
Johnson Gardner 2.464   10-Year 190.00 902.19 907.81 904.74 907.87 0.000913 1.93 98.36 33.97 0.20
Johnson Gardner 2.464   25-Year 250.00 902.19 908.03 905.12 908.12 0.001365 2.35 106.33 37.14 0.24
Johnson Gardner 2.464   50-Year 310.00 902.19 908.23 905.46 908.35 0.001850 2.72 114.13 42.51 0.29
Johnson Gardner 2.464   500-Year 570.00 902.19 908.88 906.59 909.11 0.003464 3.92 159.49 94.78 0.40

Johnson Gardner 2.483   100-Year 380.00 903.60 908.67 906.77 908.90 0.003074 3.84 103.16 59.73 0.38
Johnson Gardner 2.483   10-Year 190.00 903.60 907.91 905.80 908.01 0.001730 2.52 75.42 28.60 0.27
Johnson Gardner 2.483   25-Year 250.00 903.60 908.18 906.15 908.32 0.002293 3.00 83.33 30.91 0.32
Johnson Gardner 2.483   50-Year 310.00 903.60 908.43 906.45 908.61 0.002696 3.41 92.25 43.66 0.35
Johnson Gardner 2.483   500-Year 570.00 903.60 909.19 907.51 909.55 0.004028 4.86 130.32 85.24 0.44

Johnson Gardner 2.495   Bridge

Johnson Gardner 2.5     100-Year 380.00 903.60 909.03 906.95 909.25 0.003141 3.83 110.62 103.54 0.38
Johnson Gardner 2.5     10-Year 190.00 903.60 908.07 905.84 908.19 0.002107 2.73 69.63 26.44 0.30
Johnson Gardner 2.5     25-Year 250.00 903.60 908.40 906.24 908.56 0.002682 3.18 78.68 28.58 0.34
Johnson Gardner 2.5     50-Year 310.00 903.60 908.70 906.59 908.90 0.003066 3.54 89.47 69.31 0.36



HEC-RAS  Plan: 2stg at 2406 (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
Johnson Gardner 2.5     500-Year 570.00 903.60 910.35 907.81 910.52 0.001732 3.57 215.18 149.82 0.29

Johnson Gardner 2.545   100-Year 380.00 903.82 909.84 907.83 910.13 0.004046 4.29 88.68 117.16 0.42
Johnson Gardner 2.545   10-Year 190.00 903.82 908.63 906.73 908.78 0.002812 3.19 59.65 21.47 0.34
Johnson Gardner 2.545   25-Year 250.00 903.82 909.07 907.14 909.27 0.003203 3.59 69.62 70.68 0.36
Johnson Gardner 2.545   50-Year 310.00 903.82 909.47 907.48 909.70 0.003580 3.93 78.96 94.79 0.39
Johnson Gardner 2.545   500-Year 570.00 903.82 910.89 908.65 911.00 0.002138 3.16 289.13 152.64 0.31

Johnson Gardner 2.613   100-Year 380.00 905.87 911.35 909.53 911.59 0.004099 4.07 124.08 93.80 0.42
Johnson Gardner 2.613   10-Year 190.00 905.87 909.86 908.34 910.08 0.004658 3.82 49.70 19.67 0.42
Johnson Gardner 2.613   25-Year 250.00 905.87 910.41 908.77 910.67 0.004659 4.09 61.17 21.97 0.43
Johnson Gardner 2.613   50-Year 310.00 905.87 910.91 909.14 911.17 0.004636 4.15 85.17 74.50 0.44
Johnson Gardner 2.613   500-Year 570.00 905.87 911.86 910.37 912.16 0.004852 4.81 175.72 118.08 0.46

Johnson Gardner 2.635   100-Year 380.00 906.29 911.80 909.75 911.98 0.002680 3.55 130.67 148.12 0.34
Johnson Gardner 2.635   10-Year 190.00 906.29 910.40 908.65 910.55 0.003242 3.12 60.93 25.52 0.36
Johnson Gardner 2.635   25-Year 250.00 906.29 910.96 909.05 911.12 0.003135 3.28 76.31 65.31 0.36
Johnson Gardner 2.635   50-Year 310.00 906.29 911.43 909.41 911.60 0.002821 3.37 103.14 125.57 0.35
Johnson Gardner 2.635   500-Year 570.00 906.29 912.37 910.51 912.62 0.003124 4.26 177.83 160.74 0.38

Johnson Gardner 2.667   100-Year 380.00 906.04 912.19 909.26 912.34 0.001743 3.16 127.99 93.58 0.28
Johnson Gardner 2.667   10-Year 190.00 906.04 910.81 908.11 910.90 0.001446 2.42 78.45 26.25 0.25
Johnson Gardner 2.667   25-Year 250.00 906.04 911.38 908.49 911.49 0.001567 2.65 94.75 33.30 0.26
Johnson Gardner 2.667   50-Year 310.00 906.04 911.83 908.87 911.95 0.001607 2.86 111.75 63.80 0.27
Johnson Gardner 2.667   500-Year 570.00 906.04 912.83 910.12 913.07 0.002276 4.00 161.07 118.84 0.33

Johnson Gardner 2.673   100-Year 380.00 907.01 912.25 910.32 912.42 0.002693 3.33 114.11 76.10 0.35
Johnson Gardner 2.673   10-Year 190.00 907.01 910.85 909.49 910.98 0.003014 2.91 65.35 30.52 0.35
Johnson Gardner 2.673   25-Year 250.00 907.01 911.43 909.78 911.56 0.002596 2.98 83.92 45.99 0.33
Johnson Gardner 2.673   50-Year 310.00 907.01 911.88 910.05 912.03 0.002537 3.11 99.82 61.75 0.33
Johnson Gardner 2.673   500-Year 570.00 907.01 912.91 910.94 913.16 0.003379 4.00 142.46 91.37 0.40

Johnson Gardner 2.691   100-Year 380.00 908.96 912.58 912.02 912.96 0.009970 4.94 77.22 111.56 0.64
Johnson Gardner 2.691   10-Year 190.00 908.96 911.27 911.27 911.86 0.029497 6.17 30.81 26.25 1.00
Johnson Gardner 2.691   25-Year 250.00 908.96 911.78 911.56 912.24 0.018961 5.43 46.07 73.37 0.83
Johnson Gardner 2.691   50-Year 310.00 908.96 912.22 911.80 912.60 0.013501 4.99 62.11 97.76 0.71
Johnson Gardner 2.691   500-Year 570.00 908.96 913.27 912.53 913.72 0.007843 5.40 106.32 130.58 0.59

Johnson Gardner 2.702   Culvert

Johnson Gardner 2.707   100-Year 380.00 909.59 915.84 912.64 915.89 0.000408 1.80 257.75 207.32 0.15
Johnson Gardner 2.707   10-Year 190.00 909.59 913.41 911.88 913.48 0.001656 2.17 93.63 61.28 0.26
Johnson Gardner 2.707   25-Year 250.00 909.59 914.23 912.15 914.29 0.000890 1.98 144.95 127.63 0.20
Johnson Gardner 2.707   50-Year 310.00 909.59 914.99 912.40 915.04 0.000581 1.87 198.46 169.84 0.17
Johnson Gardner 2.707   500-Year 570.00 909.59 918.03 913.16 918.07 0.000220 1.72 411.12 323.87 0.12

Johnson Gardner 2.754   100-Year 380.00 909.96 915.97 916.02 0.000708 2.12 255.90 98.79 0.19
Johnson Gardner 2.754   10-Year 190.00 909.96 913.92 914.04 0.003001 2.80 81.06 67.64 0.35
Johnson Gardner 2.754   25-Year 250.00 909.96 914.52 914.62 0.001918 2.59 126.20 80.78 0.29
Johnson Gardner 2.754   50-Year 310.00 909.96 915.18 915.25 0.001158 2.34 182.22 89.55 0.23
Johnson Gardner 2.754   500-Year 570.00 909.96 918.10 918.13 0.000280 1.77 525.64 152.44 0.13

Johnson Gardner 2.794   100-Year 380.00 909.79 916.08 916.11 0.000287 1.62 337.08 142.48 0.13
Johnson Gardner 2.794   10-Year 190.00 909.79 914.21 914.24 0.000432 1.46 147.18 72.49 0.14
Johnson Gardner 2.794   25-Year 250.00 909.79 914.75 914.79 0.000416 1.60 190.75 87.81 0.15
Johnson Gardner 2.794   50-Year 310.00 909.79 915.34 915.38 0.000360 1.64 246.97 102.71 0.14
Johnson Gardner 2.794   500-Year 570.00 909.79 918.15 918.18 0.000141 1.43 686.11 198.45 0.09

Johnson Gardner 2.824   100-Year 380.00 910.02 916.11 916.23 0.001529 2.86 170.31 115.41 0.27
Johnson Gardner 2.824   10-Year 190.00 910.02 914.28 914.41 0.002484 2.89 65.65 26.24 0.32
Johnson Gardner 2.824   25-Year 250.00 910.02 914.80 914.95 0.002508 3.12 80.11 28.78 0.33
Johnson Gardner 2.824   50-Year 310.00 910.02 915.38 915.53 0.002352 3.12 106.47 59.97 0.32
Johnson Gardner 2.824   500-Year 570.00 910.02 918.17 918.22 0.000411 2.02 442.57 154.32 0.15

Johnson Gardner 2.838   100-Year 380.00 910.16 916.22 916.32 0.000986 2.60 195.41 102.73 0.22
Johnson Gardner 2.838   10-Year 190.00 910.16 914.47 914.57 0.001860 2.50 76.71 37.84 0.28
Johnson Gardner 2.838   25-Year 250.00 910.16 915.00 915.10 0.001635 2.66 100.70 51.35 0.27
Johnson Gardner 2.838   50-Year 310.00 910.16 915.55 915.66 0.001345 2.71 133.73 72.66 0.25
Johnson Gardner 2.838   500-Year 570.00 910.16 918.20 918.25 0.000372 2.07 429.36 131.02 0.15

Johnson Gardner 2.865   100-Year 380.00 910.39 916.39 916.52 0.001779 2.88 133.51 78.57 0.29
Johnson Gardner 2.865   10-Year 190.00 910.39 914.74 914.85 0.002020 2.64 71.99 28.39 0.29
Johnson Gardner 2.865   25-Year 250.00 910.39 915.25 915.38 0.002186 2.86 87.56 32.70 0.31
Johnson Gardner 2.865   50-Year 310.00 910.39 915.78 915.92 0.002217 2.91 106.44 53.02 0.31
Johnson Gardner 2.865   500-Year 570.00 910.39 918.26 918.32 0.000569 2.22 380.72 180.20 0.18

Johnson Gardner 2.874   Culvert



HEC-RAS  Plan: 2stg at 2406 (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
Johnson Gardner 2.879   100-Year 380.00 910.39 917.23 913.83 917.28 0.000563 1.97 245.12 120.68 0.17
Johnson Gardner 2.879   10-Year 190.00 910.39 916.30 912.87 916.33 0.000379 1.37 147.37 81.39 0.13
Johnson Gardner 2.879   25-Year 250.00 910.39 916.70 913.23 916.74 0.000423 1.56 184.67 106.95 0.14
Johnson Gardner 2.879   50-Year 310.00 910.39 916.96 913.53 917.01 0.000493 1.76 211.15 114.46 0.16
Johnson Gardner 2.879   500-Year 570.00 910.39 918.34 914.48 918.40 0.000459 2.08 395.65 155.66 0.16

Johnson Gardner 2.898   100-Year 380.00 910.63 917.29 913.95 917.36 0.000737 2.20 216.18 131.66 0.19
Johnson Gardner 2.898   10-Year 190.00 910.63 916.34 913.05 916.37 0.000504 1.53 124.61 59.20 0.15
Johnson Gardner 2.898   25-Year 250.00 910.63 916.75 913.38 916.80 0.000575 1.77 143.01 85.55 0.17
Johnson Gardner 2.898   50-Year 310.00 910.63 917.01 913.67 917.08 0.000691 2.04 156.89 111.40 0.18
Johnson Gardner 2.898   500-Year 570.00 910.63 918.39 914.64 918.45 0.000554 2.25 381.21 169.74 0.17

Johnson Gardner 2.931   100-Year 380.00 911.69 917.43 914.98 917.58 0.002038 3.13 121.49 173.63 0.31
Johnson Gardner 2.931   10-Year 190.00 911.69 916.44 913.97 916.52 0.001232 2.18 87.33 130.33 0.23
Johnson Gardner 2.931   25-Year 250.00 911.69 916.86 914.35 916.96 0.001433 2.47 101.29 155.15 0.25
Johnson Gardner 2.931   50-Year 310.00 911.69 917.15 914.68 917.27 0.001714 2.79 111.30 164.05 0.28
Johnson Gardner 2.931   500-Year 570.00 911.69 918.52 915.71 918.56 0.000665 2.00 484.32 246.22 0.18
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   RS = 2.545  ROB 910.2 elev based on low point in berm upstream of this cross
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   RS = 2.297  LOB ineffective due to high ground upstream blocking access
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   RS = 2.251  Perminant ineffective in ROB due to tributary channel.  Flow in 

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-Year

WS 100-Year

WS 50-Year

Crit 500-Year

WS 25-Year

WS 10-Year

Crit 100-Year

Crit 50-Year

Crit 25-Year

Crit 10-Year

Ground

Ineff

Bank Sta

.1 .
0
4
5

.1

 

0 50 100 150 200 250 300 350 400
896

898

900

902

904

906

908

910

912

914

916

Johnson Gardner Drain Alternatives       Plan: 2stg ditch for 2.406 structures    2/15/2015 

   RS = 2.211  

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-Year

WS 100-Year

Crit 500-Year

WS 50-Year

WS 25-Year

Crit 100-Year

Crit 50-Year

WS 10-Year

Crit 25-Year

Crit 10-Year

Ground

Ineff

Bank Sta

.1 .
0
4
5

.1

 

0 50 100 150 200 250 300 350
896

898

900

902

904

906

908

910

912

Johnson Gardner Drain Alternatives       Plan: 2stg ditch for 2.406 structures    2/15/2015 

   RS = 2.177  Flow can enter ROB around 902.87 via upstream opening
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   RS = 2.087    BR  Joliet Road (Northern)
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   RS = 2.046    BR  Private Crossing # 7
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   RS = 2.016    Culv  Private Drive 6
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   RS = 1.954    BR  Private Crossing 5

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-Year

WS 100-Year

Crit 500-Year

WS 50-Year

Crit 100-Year

WS 25-Year

Crit 50-Year

WS 10-Year

Crit 25-Year

Crit 10-Year

Ground

Ineff

Bank Sta

.07 .
0
4
5

.07

 

0 100 200 300 400 500
892

894

896

898

900

902

904

906

908

910

Johnson Gardner Drain Alternatives       Plan: 2stg ditch for 2.406 structures    2/15/2015 

   RS = 1.954    BR  Private Crossing 5

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-Year

Crit 500-Year

WS 100-Year

Crit 100-Year

WS 50-Year

Crit 50-Year

WS 25-Year

Crit 25-Year

WS 10-Year

Crit 10-Year

Ground

Ineff

Bank Sta

.07 .
0
4
5

.07

 

0 100 200 300 400 500
892

894

896

898

900

902

904

906

908

910

Johnson Gardner Drain Alternatives       Plan: 2stg ditch for 2.406 structures    2/15/2015 

   RS = 1.949  

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-Year

WS 100-Year

WS 50-Year

WS 25-Year

Crit 500-Year

WS 10-Year

Crit 100-Year

Crit 50-Year

Crit 25-Year

Crit 10-Year

Ground

Ineff

Bank Sta

.07 .
0
4
5

.07



 

0 100 200 300 400 500
892

894

896

898

900

902

904

906

908

910

Johnson Gardner Drain Alternatives       Plan: 2stg ditch for 2.406 structures    2/15/2015 

   RS = 1.944  

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-Year

WS 100-Year

WS 50-Year

Crit 500-Year

WS 25-Year

WS 10-Year

Crit 100-Year

Crit 50-Year

Crit 25-Year

Crit 10-Year

Ground

Ineff

Bank Sta

.07 .
0
4
5

.07

 

0 100 200 300 400 500
892

894

896

898

900

902

904

906

908

910

Johnson Gardner Drain Alternatives       Plan: 2stg ditch for 2.406 structures    2/15/2015 

   RS = 1.941    BR  Private Crossing 4

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-Year

Crit 500-Year

WS 100-Year

WS 50-Year

WS 25-Year

WS 10-Year

Crit 100-Year

Crit 50-Year

Crit 25-Year

Crit 10-Year

Ground

Ineff

Bank Sta

.07 .
0
4
5

.07

 

0 100 200 300 400 500 600
892

894

896

898

900

902

904

906

908

910

Johnson Gardner Drain Alternatives       Plan: 2stg ditch for 2.406 structures    2/15/2015 

   RS = 1.941    BR  Private Crossing 4

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

Crit 500-Year

WS 500-Year

WS 100-Year

WS 50-Year

WS 25-Year

WS 10-Year

Crit 100-Year

Crit 50-Year

Crit 25-Year

Crit 10-Year

Ground

Ineff

Bank Sta

.07 .
0
4
5

.08

 

0 100 200 300 400 500 600
892

894

896

898

900

902

904

906

908

910

Johnson Gardner Drain Alternatives       Plan: 2stg ditch for 2.406 structures    2/15/2015 

   RS = 1.934  

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-Year

WS 100-Year

Crit 500-Year

WS 50-Year

WS 25-Year

WS 10-Year

Crit 100-Year

Crit 50-Year

Crit 25-Year

Crit 10-Year

Ground

Ineff

Bank Sta

.07 .
0
4
5

.08

 

0 100 200 300 400 500 600 700
892

894

896

898

900

902

904

906

908

910

Johnson Gardner Drain Alternatives       Plan: 2stg ditch for 2.406 structures    2/15/2015 

   RS = 1.915  

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-Year

WS 100-Year

Crit 500-Year

WS 50-Year

WS 25-Year

Crit 100-Year

WS 10-Year

Crit 50-Year

Crit 25-Year

Crit 10-Year

Ground

Ineff

Bank Sta

.075 .
0
4
5

.08

 

0 100 200 300 400 500
892

894

896

898

900

902

904

Johnson Gardner Drain Alternatives       Plan: 2stg ditch for 2.406 structures    2/15/2015 

   RS = 1.896  

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-Year

WS 100-Year

WS 50-Year

WS 25-Year

Crit 500-Year

WS 10-Year

Crit 100-Year

Crit 50-Year

Crit 25-Year

Crit 10-Year

Ground

Ineff

Bank Sta

.075 .
0
4
5

.08



 

0 100 200 300 400 500
892

894

896

898

900

902

904

906

Johnson Gardner Drain Alternatives       Plan: 2stg ditch for 2.406 structures    2/15/2015 

   RS = 1.892    BR  Private Crossing 3

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-Year

WS 100-Year

Crit 500-Year

WS 50-Year

WS 25-Year

Crit 100-Year

WS 10-Year

Crit 50-Year

Crit 25-Year

Crit 10-Year

Ground

Ineff

Bank Sta

.075 .
0
4
5

.08

 

0 100 200 300 400 500
892

894

896

898

900

902

904

906

Johnson Gardner Drain Alternatives       Plan: 2stg ditch for 2.406 structures    2/15/2015 

   RS = 1.892    BR  Private Crossing 3

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-Year

Crit 500-Year

WS 100-Year

Crit 100-Year

WS 50-Year

WS 25-Year

Crit 50-Year

WS 10-Year

Crit 25-Year

Crit 10-Year

Ground

Ineff

Bank Sta

.075 .
0
4
5

.07

 

0 100 200 300 400 500
892

894

896

898

900

902

904

906

Johnson Gardner Drain Alternatives       Plan: 2stg ditch for 2.406 structures    2/15/2015 

   RS = 1.885  

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-Year

WS 100-Year

WS 50-Year

Crit 500-Year

WS 25-Year

Crit 100-Year

WS 10-Year

Crit 50-Year

Crit 25-Year

Crit 10-Year

Ground

Ineff

Bank Sta

.075 .
0
4
5

.07

 

0 100 200 300 400 500 600
892

894

896

898

900

902

904

Johnson Gardner Drain Alternatives       Plan: 2stg ditch for 2.406 structures    2/15/2015 

   RS = 1.839  

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-Year

WS 100-Year

WS 50-Year

WS 25-Year

Crit 500-Year

WS 10-Year

Crit 100-Year

Crit 50-Year

Crit 25-Year

Crit 10-Year

Ground

Ineff

Bank Sta

.075 .
0
4
5

.07

 

0 200 400 600 800
890

892

894

896

898

900

902

904

Johnson Gardner Drain Alternatives       Plan: 2stg ditch for 2.406 structures    2/15/2015 

   RS = 1.825  

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-Year

WS 100-Year

WS 50-Year

WS 25-Year

WS 10-Year

Crit 500-Year

Crit 100-Year

Crit 50-Year

Crit 25-Year

Crit 10-Year

Ground

Ineff

Bank Sta

.075 .
0
4
5

.07

 

0 200 400 600 800
890

892

894

896

898

900

902

904

Johnson Gardner Drain Alternatives       Plan: 2stg ditch for 2.406 structures    2/15/2015 

   RS = 1.820    BR  Private Crossing 2

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-Year

WS 50-Year

WS 100-Year

WS 25-Year

WS 10-Year

Crit 500-Year

Crit 100-Year

Crit 50-Year

Crit 25-Year

Crit 10-Year

Ground

Ineff

Bank Sta

.075 .
0
4
5

.07



 

0 200 400 600 800
890

892

894

896

898

900

902

904

Johnson Gardner Drain Alternatives       Plan: 2stg ditch for 2.406 structures    2/15/2015 

   RS = 1.820    BR  Private Crossing 2

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-Year

WS 100-Year

WS 50-Year

WS 25-Year

WS 10-Year

Crit 500-Year

Crit 100-Year

Crit 50-Year

Crit 25-Year

Crit 10-Year

Ground

Ineff

Bank Sta

.075 .
0
4
5

.07

 

0 200 400 600 800
890

892

894

896

898

900

902

904

Johnson Gardner Drain Alternatives       Plan: 2stg ditch for 2.406 structures    2/15/2015 

   RS = 1.813  

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-Year

WS 100-Year

WS 50-Year

WS 25-Year

WS 10-Year

Crit 500-Year

Crit 100-Year

Crit 50-Year

Crit 25-Year

Crit 10-Year

Ground

Ineff

Bank Sta

.075 .
0
4
5

.07

 

0 200 400 600 800 1000
890

892

894

896

898

900

902

904

906

Johnson Gardner Drain Alternatives       Plan: 2stg ditch for 2.406 structures    2/15/2015 

   RS = 1.787  

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-Year

WS 100-Year

WS 50-Year

WS 25-Year

Crit 500-Year

WS 10-Year

Crit 100-Year

Crit 50-Year

Crit 25-Year

Crit 10-Year

Ground

Ineff

Bank Sta

.075 .
0
4
5

.07

 

0 100 200 300 400
890

892

894

896

898

900

Johnson Gardner Drain Alternatives       Plan: 2stg ditch for 2.406 structures    2/15/2015 

   RS = 1.764  

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-Year

WS 100-Year

WS 50-Year

WS 25-Year

WS 10-Year

Crit 500-Year

Crit 100-Year

Crit 50-Year

Crit 25-Year

Crit 10-Year

Ground

Ineff

Bank Sta

.08 .
0
4
5

.07

 

0 100 200 300 400
890

892

894

896

898

900

Johnson Gardner Drain Alternatives       Plan: 2stg ditch for 2.406 structures    2/15/2015 

   RS = 1.759    Culv  Private Crossing 1

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-Year

WS 100-Year

WS 50-Year

WS 25-Year

WS 10-Year

Crit 10-Year

Crit 25-Year

Crit 50-Year

Crit 100-Year

Crit 500-Year

Ground

Ineff

Bank Sta

.08 .
0
4
5

.07

 

0 100 200 300 400 500
890

892

894

896

898

900

902

904

Johnson Gardner Drain Alternatives       Plan: 2stg ditch for 2.406 structures    2/15/2015 

   RS = 1.759    Culv  Private Crossing 1

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-Year

WS 100-Year

WS 50-Year

WS 25-Year

WS 10-Year

Crit 10-Year

Crit 25-Year

Crit 50-Year

Crit 100-Year

Crit 500-Year

Ground

Ineff

Bank Sta

.075 .
0
4
5

.07



 

0 100 200 300 400 500
890

892

894

896

898

900

902

904

Johnson Gardner Drain Alternatives       Plan: 2stg ditch for 2.406 structures    2/15/2015 

   RS = 1.749  

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-Year

WS 100-Year

WS 50-Year

WS 25-Year

Crit 500-Year

WS 10-Year

Crit 100-Year

Crit 50-Year

Crit 25-Year

Crit 10-Year

Ground

Ineff

Bank Sta

.075 .
0
4
5

.07

 

0 100 200 300 400 500
894

896

898

900

902

904

Johnson Gardner Drain Alternatives       Plan: 2stg ditch for 2.406 structures    2/15/2015 

   RS = 0.142  

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-Year

WS 100-Year

WS 50-Year

WS 25-Year

WS 10-Year

Crit 10-Year

Ground

Bank Sta

.07 .
0
7

.07

 

0 100 200 300 400 500
892

894

896

898

900

902

Johnson Gardner Drain Alternatives       Plan: 2stg ditch for 2.406 structures    2/15/2015 

   RS = 0.137  

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-Year

WS 100-Year

WS 50-Year

WS 25-Year

WS 10-Year

Ground

Bank Sta

.07 .
0
7

.07

 

0 100 200 300 400 500
892

894

896

898

900

902

Johnson Gardner Drain Alternatives       Plan: 2stg ditch for 2.406 structures    2/15/2015 

   RS = 0.095  

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-Year

WS 100-Year

WS 50-Year

WS 25-Year

WS 10-Year

Ground

Bank Sta

.07 .07 .07

 

0 50 100 150 200 250 300 350
892

893

894

895

896

897

898

Johnson Gardner Drain Alternatives       Plan: 2stg ditch for 2.406 structures    2/15/2015 

   RS = 0.079  

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-Year

WS 100-Year

WS 50-Year

WS 25-Year

WS 10-Year

Ground

Bank Sta

.07 .07 .07

 

0 20 40 60 80 100 120
888

890

892

894

896

898

900

Johnson Gardner Drain Alternatives       Plan: 2stg ditch for 2.406 structures    2/15/2015 

   RS = 1.688  

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-Year

WS 100-Year

WS 50-Year

WS 25-Year

WS 10-Year

Ground

Bank Sta

.09 .05 .07



 

0 20 40 60 80
888

890

892

894

896

898

900

902

Johnson Gardner Drain Alternatives       Plan: 2stg ditch for 2.406 structures    2/15/2015 

   RS = 1.662  

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-Year

WS 100-Year

WS 50-Year

WS 25-Year

WS 10-Year

Ground

Bank Sta

.1 .05 .07

 

0 50 100 150 200 250 300 350
886

888

890

892

894

896

898

900

Johnson Gardner Drain Alternatives       Plan: 2stg ditch for 2.406 structures    2/15/2015 

   RS = 1.64  

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-Year

WS 100-Year

WS 50-Year

WS 25-Year

WS 10-Year

Crit 500-Year

Crit 100-Year

Crit 50-Year

Crit 25-Year

Crit 10-Year

Ground

Ineff

Bank Sta

.08 .05 .07

 

0 50 100 150 200 250 300 350
886

888

890

892

894

896

898

900

902

904

Johnson Gardner Drain Alternatives       Plan: 2stg ditch for 2.406 structures    2/15/2015 

   RS = 1.621  

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-Year

WS 100-Year

WS 50-Year

WS 25-Year

WS 10-Year

Crit 500-Year

Crit 100-Year

Crit 50-Year

Crit 25-Year

Crit 10-Year

Ground

Ineff

Bank Sta

.08 .05 .07

 

0 100 200 300 400 500
886

888

890

892

894

896

898

900

902

Johnson Gardner Drain Alternatives       Plan: 2stg ditch for 2.406 structures    2/15/2015 

   RS = 1.559  

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-Year

WS 100-Year

WS 50-Year

WS 25-Year

WS 10-Year

Crit 500-Year

Crit 100-Year

Crit 50-Year

Crit 25-Year

Crit 10-Year

Ground

Ineff

Bank Sta

.07 .05 .07

 

0 100 200 300 400 500 600
884

886

888

890

892

894

896

898

900

902

Johnson Gardner Drain Alternatives       Plan: 2stg ditch for 2.406 structures    2/15/2015 

   RS = 1.481  

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-Year

WS 100-Year

WS 50-Year

WS 25-Year

Crit 500-Year

WS 10-Year

Crit 100-Year

Crit 50-Year

Crit 25-Year

Crit 10-Year

Ground

Ineff

Bank Sta

.08 .
0
7

.08

 

0 100 200 300 400 500 600
884

886

888

890

892

894

896

898

900

902

Johnson Gardner Drain Alternatives       Plan: 2stg ditch for 2.406 structures    2/15/2015 

   RS = 1.474    BR  Joliet Road - Momentum solution for 25yr causes it to cross 50 a

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-Year

WS 100-Year

WS 50-Year

WS 25-Year

Crit 500-Year

WS 10-Year

Crit 100-Year

Crit 50-Year

Crit 25-Year

Crit 10-Year

Ground

Ineff

Bank Sta

.08 .
0
7

.08



 

0 100 200 300 400 500 600
884

886

888

890

892

894

896

898

900

902

Johnson Gardner Drain Alternatives       Plan: 2stg ditch for 2.406 structures    2/15/2015 

   RS = 1.474    BR  Joliet Road - Momentum solution for 25yr causes it to cross 50 a

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-Year

WS 100-Year

WS 50-Year

WS 25-Year

WS 10-Year

Crit 500-Year

Crit 100-Year

Crit 50-Year

Crit 25-Year

Crit 10-Year

Ground

Ineff

Bank Sta

.1 .
0
7

.1

 

0 100 200 300 400 500 600
884

886

888

890

892

894

896

898

Johnson Gardner Drain Alternatives       Plan: 2stg ditch for 2.406 structures    2/15/2015 

   RS = 1.457  

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-Year

WS 100-Year

WS 50-Year

WS 25-Year

WS 10-Year

Crit 500-Year

Crit 100-Year

Crit 50-Year

Crit 25-Year

Crit 10-Year

Ground

Ineff

Bank Sta

.1 .
0
7

.1

 

0 100 200 300 400 500 600
884

886

888

890

892

894

896

898

900

902

Johnson Gardner Drain Alternatives       Plan: 2stg ditch for 2.406 structures    2/15/2015 

   RS = 1.383  

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-Year

WS 100-Year

WS 50-Year

WS 25-Year

WS 10-Year

Crit 500-Year

Crit 100-Year

Crit 50-Year

Crit 25-Year

Crit 10-Year

Ground

Ineff

Bank Sta

.1 .
0
7

.1

 

0 100 200 300 400 500
884

886

888

890

892

894

896

898

Johnson Gardner Drain Alternatives       Plan: 2stg ditch for 2.406 structures    2/15/2015 

   RS = 1.308  

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-Year

WS 100-Year

WS 50-Year

WS 25-Year

WS 10-Year

Crit 500-Year

Crit 100-Year

Crit 50-Year

Crit 25-Year

Crit 10-Year

Ground

Ineff

Bank Sta

.09 .
0
7

.1

 

0 100 200 300 400 500
884

886

888

890

892

894

896

898

900

Johnson Gardner Drain Alternatives       Plan: 2stg ditch for 2.406 structures    2/15/2015 

   RS = 1.284  

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-Year

WS 100-Year

WS 50-Year

WS 25-Year

WS 10-Year

Crit 500-Year

Crit 100-Year

Crit 50-Year

Crit 25-Year

Crit 10-Year

Ground

Ineff

Bank Sta

.08 .07 .1

 

0 100 200 300 400 500
884

886

888

890

892

894

896

898

900

Johnson Gardner Drain Alternatives       Plan: 2stg ditch for 2.406 structures    2/15/2015 

   RS = 1.276    BR  166th Street

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-Year

WS 100-Year

WS 50-Year

WS 25-Year

WS 10-Year

Crit 500-Year

Crit 100-Year

Crit 50-Year

Crit 25-Year

Crit 10-Year

Ground

Ineff

Bank Sta

.08 .07 .1



 

0 100 200 300 400 500 600
884

886

888

890

892

894

896

898

900

Johnson Gardner Drain Alternatives       Plan: 2stg ditch for 2.406 structures    2/15/2015 

   RS = 1.276    BR  166th Street

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-Year

WS 100-Year

WS 50-Year

WS 25-Year

WS 10-Year

Crit 500-Year

Crit 100-Year

Crit 50-Year

Crit 25-Year

Crit 10-Year

Ground

Ineff

Bank Sta

.07 .07 .09

 

0 100 200 300 400 500 600
884

886

888

890

892

894

896

898

Johnson Gardner Drain Alternatives       Plan: 2stg ditch for 2.406 structures    2/15/2015 

   RS = 1.263  

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-Year

WS 100-Year

WS 50-Year

WS 25-Year

WS 10-Year

Crit 500-Year

Crit 100-Year

Crit 50-Year

Crit 25-Year

Crit 10-Year

Ground

Ineff

Bank Sta

.07 .07 .09

 

0 100 200 300 400 500
884

886

888

890

892

894

896

898

900

902

Johnson Gardner Drain Alternatives       Plan: 2stg ditch for 2.406 structures    2/15/2015 

   RS = 1.214  

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-Year

WS 100-Year

WS 50-Year

WS 25-Year

WS 10-Year

Ground

Bank Sta

.07 .07 .07

 

0 100 200 300 400 500 600
880

885

890

895

900

905

910

Johnson Gardner Drain Alternatives       Plan: 2stg ditch for 2.406 structures    2/15/2015 

   RS = 1.182  

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-Year

WS 100-Year

WS 50-Year

WS 25-Year

WS 10-Year

Ground

Bank Sta

.1 .
0
7

.075

 

0 100 200 300 400 500 600
882

884

886

888

890

892

894

896

898

900

Johnson Gardner Drain Alternatives       Plan: 2stg ditch for 2.406 structures    2/15/2015 

   RS = 1.113  

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-Year

WS 100-Year

WS 50-Year

WS 25-Year

WS 10-Year

Crit 500-Year

Crit 100-Year

Crit 50-Year

Crit 25-Year

Crit 10-Year

Ground

Ineff

Bank Sta

.1 .
0
7

.1

 

0 100 200 300 400
880

885

890

895

900

Johnson Gardner Drain Alternatives       Plan: 2stg ditch for 2.406 structures    2/15/2015 

   RS = 1.063  

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-Year

WS 100-Year

WS 50-Year

WS 25-Year

WS 10-Year

Crit 500-Year

Crit 100-Year

Crit 50-Year

Crit 25-Year

Crit 10-Year

Ground

Ineff

Bank Sta

.08 .07 .1



 

0 100 200 300 400 500 600
880

885

890

895

900

905

Johnson Gardner Drain Alternatives       Plan: 2stg ditch for 2.406 structures    2/15/2015 

   RS = 0.983  

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-Year

WS 100-Year

WS 50-Year

WS 25-Year

Crit 500-Year

WS 10-Year

Crit 100-Year

Crit 50-Year

Crit 25-Year

Crit 10-Year

Ground

Ineff

Bank Sta

.1 .
0
7

.1

 

0 100 200 300 400 500 600
880

885

890

895

900

905

Johnson Gardner Drain Alternatives       Plan: 2stg ditch for 2.406 structures    2/15/2015 

   RS = 0.952  

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-Year

WS 100-Year

WS 50-Year

WS 25-Year

Crit 500-Year

Crit 100-Year

WS 10-Year

Crit 50-Year

Crit 25-Year

Crit 10-Year

Ground

Ineff

Bank Sta

.1 .
0
7

.1

 

0 100 200 300 400 500 600
878

880

882

884

886

888

890

892

894

896

898

Johnson Gardner Drain Alternatives       Plan: 2stg ditch for 2.406 structures    2/15/2015 

   RS = 0.908  

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-Year

WS 100-Year

WS 50-Year

WS 25-Year

WS 10-Year

Crit 500-Year

Crit 100-Year

Crit 50-Year

Crit 25-Year

Crit 10-Year

Ground

Ineff

Bank Sta

.09 .
0
7

.1

 

0 100 200 300 400 500 600
878

880

882

884

886

888

890

892

894

896

898

Johnson Gardner Drain Alternatives       Plan: 2stg ditch for 2.406 structures    2/15/2015 

   RS = 0.899    BR  Joliet Road (DS)

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-Year

WS 100-Year

WS 50-Year

WS 25-Year

WS 10-Year

Crit 500-Year

Crit 100-Year

Crit 50-Year

Crit 25-Year

Crit 10-Year

Ground

Ineff

Bank Sta

.09 .
0
7

.1

 

0 100 200 300 400 500 600
878

880

882

884

886

888

890

892

894

896

Johnson Gardner Drain Alternatives       Plan: 2stg ditch for 2.406 structures    2/15/2015 

   RS = 0.899    BR  Joliet Road (DS)

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-Year

WS 100-Year

WS 50-Year

WS 25-Year

WS 10-Year

Crit 500-Year

Crit 100-Year

Crit 50-Year

Crit 25-Year

Crit 10-Year

Ground

Ineff

Bank Sta

.09 .
0
7

.1

 

0 100 200 300 400 500 600
878

880

882

884

886

888

890

892

894

896

Johnson Gardner Drain Alternatives       Plan: 2stg ditch for 2.406 structures    2/15/2015 

   RS = 0.884  

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-Year

WS 100-Year

WS 50-Year

WS 25-Year

WS 10-Year

Crit 500-Year

Crit 100-Year

Crit 50-Year

Crit 25-Year

Crit 10-Year

Ground

Ineff

Bank Sta

.09 .
0
7

.1



 

0 100 200 300 400 500
878

880

882

884

886

888

890

892

894

896

Johnson Gardner Drain Alternatives       Plan: 2stg ditch for 2.406 structures    2/15/2015 

   RS = 0.855  

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-Year

WS 100-Year

WS 50-Year

WS 25-Year

WS 10-Year

Crit 500-Year

Crit 100-Year

Crit 50-Year

Crit 25-Year

Crit 10-Year

Ground

Ineff

Bank Sta

.09 .
0
7

.1

 

0 100 200 300 400 500
875

880

885

890

895

900

905

Johnson Gardner Drain Alternatives       Plan: 2stg ditch for 2.406 structures    2/15/2015 

   RS = 0.827  

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-Year

WS 100-Year

WS 50-Year

WS 25-Year

Crit 500-Year

WS 10-Year

Crit 100-Year

Crit 50-Year

Crit 25-Year

Crit 10-Year

Ground

Ineff

Bank Sta

.09 .
0
7

.08

 

0 100 200 300 400 500
878

880

882

884

886

888

890

892

894

896

Johnson Gardner Drain Alternatives       Plan: 2stg ditch for 2.406 structures    2/15/2015 

   RS = 0.792  

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-Year

WS 100-Year

WS 50-Year

WS 25-Year

Crit 500-Year

WS 10-Year

Crit 100-Year

Crit 50-Year

Crit 25-Year

Crit 10-Year

Ground

Ineff

Bank Sta

.09 .
0
7

.07

 

0 100 200 300 400 500 600
875

880

885

890

895

900

Johnson Gardner Drain Alternatives       Plan: 2stg ditch for 2.406 structures    2/15/2015 

   RS = 0.768  

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-Year

WS 100-Year

WS 50-Year

WS 25-Year

WS 10-Year

Crit 500-Year

Crit 100-Year

Crit 50-Year

Crit 25-Year

Crit 10-Year

Ground

Ineff

Bank Sta

.09 .
0
7

.07

 

0 100 200 300 400 500 600
875

880

885

890

895

Johnson Gardner Drain Alternatives       Plan: 2stg ditch for 2.406 structures    2/15/2015 

   RS = 0.732  Second channel in LOB if effective because it is not a true trib

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-Year

WS 100-Year

WS 50-Year

WS 25-Year

WS 10-Year

Crit 500-Year

Crit 100-Year

Crit 50-Year

Crit 25-Year

Crit 10-Year

Ground

Ineff

Bank Sta

.08 .07 .07

 

0 100 200 300 400 500 600 700
875

880

885

890

895

900

905

Johnson Gardner Drain Alternatives       Plan: 2stg ditch for 2.406 structures    2/15/2015 

   RS = 0.668  

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-Year

WS 100-Year

WS 50-Year

WS 25-Year

WS 10-Year

Crit 500-Year

Crit 100-Year

Crit 50-Year

Crit 25-Year

Crit 10-Year

Ground

Ineff

Bank Sta

.075 .
0
7

.1



 

0 100 200 300 400 500 600
875

880

885

890

895

900

905

Johnson Gardner Drain Alternatives       Plan: 2stg ditch for 2.406 structures    2/15/2015 

   RS = 0.625  

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-Year

WS 100-Year

WS 50-Year

WS 25-Year

WS 10-Year

Crit 500-Year

Crit 100-Year

Crit 50-Year

Crit 25-Year

Crit 10-Year

Ground

Ineff

Bank Sta

.1 .07 .1

 

0 100 200 300 400 500
870

875

880

885

890

895

900

Johnson Gardner Drain Alternatives       Plan: 2stg ditch for 2.406 structures    2/15/2015 

   RS = 0.587  

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-Year

WS 100-Year

WS 50-Year

WS 25-Year

WS 10-Year

Crit 500-Year

Crit 100-Year

Crit 50-Year

Crit 25-Year

Crit 10-Year

Ground

Ineff

Bank Sta

.1 .07 .1

 

0 100 200 300 400 500
870

875

880

885

890

895

Johnson Gardner Drain Alternatives       Plan: 2stg ditch for 2.406 structures    2/15/2015 

   RS = 0.538  

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-Year

WS 100-Year

WS 50-Year

WS 25-Year

WS 10-Year

Crit 500-Year

Crit 100-Year

Crit 50-Year

Crit 25-Year

Crit 10-Year

Ground

Ineff

Bank Sta

.1 .07 .1

 

0 100 200 300 400 500
870

875

880

885

890

895

900

Johnson Gardner Drain Alternatives       Plan: 2stg ditch for 2.406 structures    2/15/2015 

   RS = 0.483  

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-Year

WS 100-Year

WS 50-Year

WS 25-Year

WS 10-Year

Crit 500-Year

Crit 100-Year

Crit 50-Year

Crit 25-Year

Crit 10-Year

Ground

Ineff

Bank Sta

.1 .
0
7

.1

 

0 100 200 300 400 500 600
870

875

880

885

890

895

900

Johnson Gardner Drain Alternatives       Plan: 2stg ditch for 2.406 structures    2/15/2015 

   RS = 0.441  

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-Year

WS 100-Year

WS 50-Year

WS 25-Year

WS 10-Year

Crit 500-Year

Crit 100-Year

Crit 50-Year

Crit 25-Year

Crit 10-Year

Ground

Ineff

Bank Sta

.09 .
0
7

.1

 

0 50 100 150 200 250 300 350
870

875

880

885

890

Johnson Gardner Drain Alternatives       Plan: 2stg ditch for 2.406 structures    2/15/2015 

   RS = 0.375  

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-Year

WS 100-Year

WS 50-Year

WS 25-Year

Crit 500-Year

WS 10-Year

Crit 100-Year

Crit 50-Year

Crit 25-Year

Crit 10-Year

Ground

Ineff

Bank Sta

.1 .07 .09



 

0 100 200 300 400 500 600
865

870

875

880

885

890

Johnson Gardner Drain Alternatives       Plan: 2stg ditch for 2.406 structures    2/15/2015 

   RS = 0.337  

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-Year

WS 100-Year

WS 50-Year

WS 25-Year

Crit 500-Year

WS 10-Year

Crit 100-Year

Crit 50-Year

Crit 25-Year

Crit 10-Year

Ground

Ineff

Bank Sta

.08 .
0
7

.08

 

0 100 200 300 400 500 600 700 800
865

870

875

880

885

890

Johnson Gardner Drain Alternatives       Plan: 2stg ditch for 2.406 structures    2/15/2015 

   RS = 0.264  

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-Year

WS 100-Year

WS 50-Year

WS 25-Year

WS 10-Year

Ground

Bank Sta

.09 .
0
7

.07

 

0 100 200 300 400 500 600 700
866

868

870

872

874

876

878

880

Johnson Gardner Drain Alternatives       Plan: 2stg ditch for 2.406 structures    2/15/2015 

   RS = 0.191  

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-Year

WS 100-Year

WS 50-Year

WS 25-Year

Crit 500-Year

WS 10-Year

Crit 100-Year

Crit 50-Year

Crit 25-Year

Crit 10-Year

Ground

Ineff

Bank Sta

.1 .
0
7

.07

 

0 200 400 600 800 1000
865

870

875

880

885

890

Johnson Gardner Drain Alternatives       Plan: 2stg ditch for 2.406 structures    2/15/2015 

   RS = 0.139  

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-Year

WS 100-Year

WS 50-Year

WS 25-Year

WS 10-Year

Crit 500-Year

Crit 100-Year

Crit 50-Year

Crit 25-Year

Crit 10-Year

Ground

Ineff

Bank Sta

.1 .
0
7

.09

 

0 200 400 600 800 1000
865

870

875

880

885

890

Johnson Gardner Drain Alternatives       Plan: 2stg ditch for 2.406 structures    2/15/2015 

   RS = 0.077  

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-Year

WS 100-Year

WS 50-Year

Crit 500-Year

WS 25-Year

WS 10-Year

Crit 100-Year

Crit 50-Year

Crit 25-Year

Crit 10-Year

Ground

Ineff

Bank Sta

.1 .
0
7

.1



0 2000 4000 6000 8000 10000 12000 14000 16000
860

870

880

890

900

910

920

930

Johnson Gardner Drain Alternatives       Plan: 2stg ditch for 2.406 structures    2/15/2015 

Main Channel Distance (ft)

E
le

va
tio

n 
(ft

)

Legend

WS  500-Year

WS  100-Year

WS  50-Year

Crit  500-Year

WS  25-Year

WS  10-Year

Crit  100-Year

Crit  50-Year

Crit  25-Year

Crit  10-Year

Ground

Johnson Gardner DS J
o
h
n
s
o
n
 
G
a
r
d
n
e
r
 

M
i
d
d
l
e

Johnson Gardner Johnson Gardner



0 2000 4000 6000 8000 10000 12000 14000 16000
860

870

880

890

900

910

920

930

Johnson Gardner Drain Alternatives       Plan: 2stg ditch for 2.406 structures    2/15/2015 

Main Channel Distance (ft)

E
le

va
tio

n 
(ft

)

Legend

WS  500-Year

WS  100-Year

WS  50-Year

Crit  500-Year

WS  25-Year

WS  10-Year

Crit  100-Year

Crit  50-Year

Crit  25-Year

Crit  10-Year

Ground

Johnson Gardner DS J
o
h
n
s
o
n
 
G
a
r
d
n
e
r
 
B
y
p
a
s
s

Johnson Gardner Johnson Gardner





Little Eagle Creek Watershed Master Plan                                                                                                 July 2015 
 

 

 

 

 

 

 

 

 

 

 

 

 

Promising Solution 15 – 2-Stage Channel near confluence with Arm 2 
along Johnson-Gardner Drain 

  

  

 
 

 



  

HEC-RAS  Plan: mid joliet enlar
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
DS 0.077   100-Year 1720.00 866.27 873.28 871.82 873.44 0.004031 4.22 895.51 570.33 0.31
DS 0.077   10-Year 780.00 866.27 872.15 869.78 872.32 0.004033 3.65 342.39 359.07 0.30
DS 0.077   25-Year 1090.00 866.27 872.64 870.46 872.81 0.004028 3.90 558.24 491.31 0.30
DS 0.077   50-Year 1390.00 866.27 872.97 871.01 873.14 0.004036 4.07 728.62 533.41 0.31
DS 0.077   500-Year 2620.00 866.27 873.97 872.84 874.13 0.004032 4.55 1339.23 679.38 0.32

DS 0.139   100-Year 1720.00 867.29 875.09 873.18 875.13 0.001393 2.43 1327.33 622.43 0.18
DS 0.139   10-Year 780.00 867.29 873.94 871.38 873.97 0.001306 2.02 734.11 495.94 0.17
DS 0.139   25-Year 1090.00 867.29 874.41 872.75 874.44 0.001300 2.15 959.33 564.12 0.17
DS 0.139   50-Year 1390.00 867.29 874.76 873.04 874.80 0.001348 2.30 1149.92 598.92 0.18
DS 0.139   500-Year 2620.00 867.29 875.81 873.66 875.86 0.001459 2.69 1882.05 661.98 0.19

DS 0.191   100-Year 1720.00 867.61 875.57 873.91 875.71 0.003133 3.64 675.04 447.97 0.27
DS 0.191   10-Year 780.00 867.61 874.38 871.73 874.46 0.002408 2.72 406.21 368.38 0.23
DS 0.191   25-Year 1090.00 867.61 874.85 872.39 874.96 0.002645 3.05 509.43 406.76 0.24
DS 0.191   50-Year 1390.00 867.61 875.23 873.51 875.35 0.002875 3.34 593.69 426.25 0.26
DS 0.191   500-Year 2620.00 867.61 876.25 874.45 876.33 0.001927 3.07 1360.80 494.51 0.22

DS 0.264   100-Year 1720.00 869.34 876.78 876.91 0.003139 3.74 810.60 354.66 0.27
DS 0.264   10-Year 780.00 869.34 875.46 875.60 0.003665 3.41 370.49 293.12 0.28
DS 0.264   25-Year 1090.00 869.34 875.98 876.11 0.003440 3.55 534.21 326.60 0.28
DS 0.264   50-Year 1390.00 869.34 876.39 876.52 0.003279 3.65 672.88 343.92 0.27
DS 0.264   500-Year 2620.00 869.34 877.24 877.43 0.004584 4.75 979.19 391.28 0.33

DS 0.337   100-Year 1720.00 869.62 877.94 875.24 878.10 0.002877 3.75 696.69 272.36 0.27
DS 0.337   10-Year 780.00 869.62 876.62 873.49 876.73 0.002380 2.90 371.42 227.05 0.23
DS 0.337   25-Year 1090.00 869.62 877.14 874.24 877.27 0.002585 3.24 492.89 236.00 0.25
DS 0.337   50-Year 1390.00 869.62 877.55 874.76 877.69 0.002752 3.51 590.72 255.85 0.26
DS 0.337   500-Year 2620.00 869.62 878.75 876.91 878.93 0.003260 4.33 942.11 330.75 0.29

DS 0.375   100-Year 1720.00 870.46 878.62 876.31 878.95 0.005922 5.30 550.84 268.53 0.37
DS 0.375   10-Year 780.00 870.46 877.19 874.33 877.46 0.005138 4.15 192.62 156.07 0.33
DS 0.375   25-Year 1090.00 870.46 877.75 875.08 878.15 0.006784 5.13 233.79 220.57 0.39
DS 0.375   50-Year 1390.00 870.46 878.20 875.72 878.52 0.005771 5.00 442.25 244.19 0.36
DS 0.375   500-Year 2620.00 870.46 879.50 877.57 879.85 0.006005 5.83 791.51 276.05 0.38

DS 0.441   100-Year 1720.00 871.35 880.18 876.69 880.37 0.002946 4.06 733.07 312.35 0.27
DS 0.441   10-Year 780.00 871.35 878.59 874.81 878.76 0.002839 3.37 240.85 179.53 0.25
DS 0.441   25-Year 1090.00 871.35 879.37 875.51 879.54 0.002574 3.50 465.06 273.52 0.25
DS 0.441   50-Year 1390.00 871.35 879.73 876.11 879.92 0.002927 3.88 594.10 303.66 0.26
DS 0.441   500-Year 2620.00 871.35 881.11 878.07 881.32 0.003116 4.53 1031.91 327.81 0.28

DS 0.483   100-Year 1720.00 872.16 880.86 877.78 881.08 0.003434 4.25 632.78 249.02 0.29
DS 0.483   10-Year 780.00 872.16 879.24 875.97 879.41 0.002992 3.29 248.97 176.60 0.26
DS 0.483   25-Year 1090.00 872.16 879.97 876.67 880.15 0.002924 3.56 431.85 206.72 0.26
DS 0.483   50-Year 1390.00 872.16 880.40 877.30 880.60 0.003267 3.95 525.03 228.46 0.28
DS 0.483   500-Year 2620.00 872.16 881.82 878.97 882.08 0.003744 4.87 880.10 260.89 0.31

DS 0.538   100-Year 1720.00 873.08 881.80 878.23 881.98 0.002767 3.86 733.32 321.59 0.26
DS 0.538   10-Year 780.00 873.08 880.08 876.54 880.23 0.002604 3.07 256.09 143.44 0.24
DS 0.538   25-Year 1090.00 873.08 880.80 877.16 880.96 0.002662 3.40 446.61 250.25 0.25
DS 0.538   50-Year 1390.00 873.08 881.31 877.68 881.48 0.002787 3.68 580.62 294.68 0.26
DS 0.538   500-Year 2620.00 873.08 882.83 879.46 883.02 0.002748 4.23 1083.18 353.12 0.27

DS 0.587   100-Year 1560.00 874.02 882.52 879.33 882.65 0.002413 3.44 763.22 302.60 0.24
DS 0.587   10-Year 710.00 874.02 880.79 877.50 880.94 0.002967 3.08 244.45 179.23 0.25
DS 0.587   25-Year 990.00 874.02 881.51 878.23 881.65 0.002705 3.24 463.72 290.51 0.25
DS 0.587   50-Year 1260.00 874.02 882.04 878.78 882.17 0.002515 3.33 618.45 296.79 0.24
DS 0.587   500-Year 2380.00 874.02 883.55 880.53 883.69 0.002365 3.77 1078.75 312.73 0.25

DS 0.625   100-Year 1560.00 875.11 883.11 880.36 883.36 0.004635 4.29 524.99 280.37 0.33
DS 0.625   10-Year 710.00 875.11 881.49 878.68 881.65 0.004219 3.24 219.56 80.99 0.30
DS 0.625   25-Year 990.00 875.11 882.16 879.40 882.38 0.004550 3.72 300.89 161.38 0.32
DS 0.625   50-Year 1260.00 875.11 882.65 879.89 882.89 0.004711 4.07 404.09 249.16 0.33
DS 0.625   500-Year 2380.00 875.11 884.11 881.48 884.36 0.004274 4.62 818.05 393.82 0.33

DS 0.668   100-Year 1560.00 875.11 884.09 880.80 884.32 0.004009 4.23 502.44 232.56 0.30
DS 0.668   10-Year 710.00 875.11 882.34 879.12 882.50 0.003395 3.22 220.64 75.56 0.27
DS 0.668   25-Year 990.00 875.11 883.10 879.77 883.30 0.003721 3.62 318.15 147.82 0.28
DS 0.668   50-Year 1260.00 875.11 883.63 880.27 883.84 0.003830 3.92 407.33 186.03 0.29
DS 0.668   500-Year 2380.00 875.11 885.04 881.98 885.31 0.004139 4.74 765.89 320.80 0.32

DS 0.732   100-Year 1560.00 876.46 885.10 881.40 885.21 0.001823 2.95 735.30 282.09 0.21
DS 0.732   10-Year 710.00 876.46 883.25 879.95 883.32 0.001792 2.29 352.48 131.96 0.20
DS 0.732   25-Year 990.00 876.46 884.05 880.55 884.14 0.001750 2.54 484.18 188.48 0.20
DS 0.732   50-Year 1260.00 876.46 884.61 881.00 884.70 0.001777 2.75 604.73 239.90 0.21
DS 0.732   500-Year 2380.00 876.46 886.11 882.26 886.24 0.001961 3.39 1058.78 370.07 0.22



HEC-RAS  Plan: mid joliet enlar (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
DS 0.768   100-Year 1560.00 876.65 885.46 882.39 885.55 0.001922 3.09 823.18 302.56 0.22
DS 0.768   10-Year 710.00 876.65 883.62 881.11 883.72 0.002467 2.79 341.04 175.13 0.23
DS 0.768   25-Year 990.00 876.65 884.41 881.57 884.51 0.002219 2.94 524.77 268.54 0.23
DS 0.768   50-Year 1260.00 876.65 884.95 881.97 885.05 0.002012 2.99 675.87 283.42 0.22
DS 0.768   500-Year 2380.00 876.65 886.48 883.15 886.59 0.001890 3.38 1148.18 330.25 0.22

DS 0.792   100-Year 1560.00 878.13 885.74 883.66 885.88 0.003380 3.96 707.74 320.66 0.28
DS 0.792   10-Year 710.00 878.13 883.99 882.22 884.22 0.006087 4.23 221.90 174.91 0.36
DS 0.792   25-Year 990.00 878.13 884.73 882.73 884.93 0.004812 4.18 407.72 270.69 0.33
DS 0.792   50-Year 1260.00 878.13 885.25 883.22 885.41 0.003987 4.06 555.15 303.01 0.30
DS 0.792   500-Year 2380.00 878.13 886.75 884.32 886.88 0.002780 3.98 1047.37 348.06 0.26

DS 0.827   100-Year 1560.00 878.49 886.39 884.32 886.58 0.004169 4.65 586.40 222.80 0.32
DS 0.827   10-Year 710.00 878.49 884.91 882.71 885.04 0.003258 3.47 319.85 146.69 0.27
DS 0.827   25-Year 990.00 878.49 885.52 883.46 885.67 0.003387 3.82 414.12 175.80 0.28
DS 0.827   50-Year 1260.00 878.49 885.95 883.89 886.12 0.003686 4.18 483.90 197.79 0.30
DS 0.827   500-Year 2380.00 878.49 887.32 885.22 887.54 0.004459 5.26 815.10 263.45 0.34

DS 0.855   100-Year 1560.00 878.19 886.88 883.82 886.98 0.001884 3.23 796.04 290.97 0.22
DS 0.855   10-Year 710.00 878.19 885.29 882.10 885.37 0.001651 2.53 426.80 237.63 0.20
DS 0.855   25-Year 990.00 878.19 885.93 882.80 886.02 0.001715 2.78 560.04 273.28 0.20
DS 0.855   50-Year 1260.00 878.19 886.40 883.33 886.50 0.001858 3.05 677.32 283.23 0.21
DS 0.855   500-Year 2380.00 878.19 887.85 884.70 887.99 0.002145 3.77 1046.23 312.70 0.24

DS 0.884   100-Year 1560.00 879.32 887.16 883.51 887.34 0.002354 3.61 488.19 357.03 0.25
DS 0.884   10-Year 710.00 879.32 885.53 881.96 885.60 0.001371 2.28 349.72 281.04 0.18
DS 0.884   25-Year 990.00 879.32 886.18 882.52 886.29 0.001699 2.76 405.04 314.60 0.20
DS 0.884   50-Year 1260.00 879.32 886.67 883.02 886.81 0.002031 3.18 446.58 321.71 0.23
DS 0.884   500-Year 2380.00 879.32 888.17 884.45 888.47 0.003281 4.68 573.86 399.26 0.30

DS 0.899   Bridge

DS 0.908   100-Year 1560.00 879.32 888.03 883.97 888.13 0.001295 2.99 729.19 321.50 0.18
DS 0.908   10-Year 710.00 879.32 885.89 881.98 885.94 0.001092 2.26 449.74 270.00 0.16
DS 0.908   25-Year 990.00 879.32 886.70 882.64 886.77 0.001173 2.54 555.07 287.92 0.17
DS 0.908   50-Year 1260.00 879.32 887.35 883.37 887.44 0.001247 2.78 640.60 299.12 0.18
DS 0.908   500-Year 2380.00 879.32 889.67 884.81 889.79 0.001370 3.47 941.40 359.38 0.19

DS 0.952   100-Year 1560.00 880.21 888.42 886.43 888.50 0.002018 3.15 963.62 337.16 0.22
DS 0.952   10-Year 710.00 880.21 886.30 884.80 886.47 0.005358 3.91 316.80 258.86 0.34
DS 0.952   25-Year 990.00 880.21 887.10 885.43 887.22 0.003477 3.54 544.32 291.78 0.28
DS 0.952   50-Year 1260.00 880.21 887.75 886.19 887.84 0.002643 3.35 741.89 320.28 0.25
DS 0.952   500-Year 2380.00 880.21 890.05 886.59 890.11 0.001269 2.91 1545.82 376.55 0.18

DS 0.983   100-Year 1560.00 880.21 888.73 886.38 888.79 0.001468 2.71 1124.27 388.86 0.19
DS 0.983   10-Year 710.00 880.21 886.96 884.78 887.04 0.002219 2.68 486.61 313.89 0.22
DS 0.983   25-Year 990.00 880.21 887.59 885.61 887.65 0.001978 2.75 694.05 352.54 0.21
DS 0.983   50-Year 1260.00 880.21 888.14 886.09 888.20 0.001719 2.74 894.56 370.67 0.20
DS 0.983   500-Year 2380.00 880.21 890.25 887.02 890.30 0.000987 2.56 1732.37 411.45 0.16

DS 1.063   100-Year 1560.00 880.88 889.40 886.82 889.50 0.001927 3.20 823.42 282.55 0.22
DS 1.063   10-Year 710.00 880.88 887.80 884.82 887.89 0.001838 2.60 409.08 187.31 0.20
DS 1.063   25-Year 990.00 880.88 888.40 885.56 888.50 0.002006 2.93 549.96 262.87 0.22
DS 1.063   50-Year 1260.00 880.88 888.89 886.20 888.99 0.002011 3.10 680.94 274.22 0.22
DS 1.063   500-Year 2380.00 880.88 890.74 887.56 890.83 0.001613 3.31 1215.33 305.93 0.21

DS 1.113   100-Year 1030.00 882.10 889.85 886.79 889.89 0.001034 2.09 855.92 320.76 0.16
DS 1.113   10-Year 480.00 882.10 888.28 885.53 888.32 0.001443 1.98 371.94 273.12 0.18
DS 1.113   25-Year 670.00 882.10 888.89 886.07 888.94 0.001296 2.06 555.38 307.62 0.17
DS 1.113   50-Year 840.00 882.10 889.36 886.45 889.41 0.001153 2.08 701.92 314.79 0.16
DS 1.113   500-Year 1570.00 882.10 891.11 887.96 891.15 0.000803 2.12 1268.27 333.71 0.14

DS 1.182   100-Year 1030.00 883.94 890.43 890.54 0.003435 3.32 491.40 243.21 0.27
DS 1.182   10-Year 480.00 883.94 889.12 889.27 0.005417 3.33 200.21 200.12 0.33
DS 1.182   25-Year 670.00 883.94 889.64 889.77 0.004463 3.33 307.68 219.27 0.30
DS 1.182   50-Year 840.00 883.94 890.02 890.14 0.003948 3.34 394.36 231.07 0.29
DS 1.182   500-Year 1570.00 883.94 891.54 891.63 0.002350 3.17 776.10 268.88 0.23

DS 1.214   100-Year 1030.00 884.01 890.87 890.95 0.001837 2.63 534.48 230.63 0.21
DS 1.214   10-Year 480.00 884.01 889.68 889.74 0.001684 2.10 279.67 193.83 0.19
DS 1.214   25-Year 670.00 884.01 890.15 890.22 0.001810 2.35 374.20 212.15 0.20
DS 1.214   50-Year 840.00 884.01 890.50 890.58 0.001857 2.51 451.01 222.90 0.21
DS 1.214   500-Year 1570.00 884.01 891.86 891.95 0.001605 2.77 773.43 248.50 0.20

DS 1.263   100-Year 1030.00 884.60 891.31 887.19 891.42 0.001748 2.64 405.77 225.68 0.20
DS 1.263   10-Year 480.00 884.60 890.03 886.18 890.07 0.000989 1.65 290.42 114.63 0.15
DS 1.263   25-Year 670.00 884.60 890.54 886.56 890.61 0.001283 2.04 335.93 160.38 0.17
DS 1.263   50-Year 840.00 884.60 890.92 886.86 891.01 0.001521 2.34 370.51 198.16 0.19



HEC-RAS  Plan: mid joliet enlar (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
DS 1.263   500-Year 1570.00 884.60 892.30 887.98 892.47 0.002214 3.33 495.64 291.94 0.23

DS 1.276   Bridge

DS 1.284   100-Year 1030.00 884.91 891.99 887.78 892.06 0.000973 2.23 565.29 218.04 0.15
DS 1.284   10-Year 480.00 884.91 890.54 886.64 890.56 0.000548 1.41 403.27 147.82 0.11
DS 1.284   25-Year 670.00 884.91 891.12 887.21 891.15 0.000715 1.73 464.44 179.17 0.13
DS 1.284   50-Year 840.00 884.91 891.55 887.54 891.60 0.000848 1.98 513.52 203.81 0.14
DS 1.284   500-Year 1570.00 884.91 893.24 888.37 893.33 0.001142 2.71 715.74 234.76 0.17

DS 1.308   100-Year 1030.00 884.10 892.17 888.68 892.25 0.002425 2.91 549.99 246.69 0.23
DS 1.308   10-Year 480.00 884.10 890.64 887.64 890.69 0.001797 2.08 306.08 105.26 0.19
DS 1.308   25-Year 670.00 884.10 891.25 888.05 891.32 0.002401 2.57 379.77 162.56 0.22
DS 1.308   50-Year 840.00 884.10 891.71 888.38 891.79 0.002516 2.78 453.11 200.15 0.23
DS 1.308   500-Year 1570.00 884.10 893.44 889.43 893.52 0.001898 2.99 895.26 289.61 0.21

DS 1.383   100-Year 1030.00 884.55 892.92 888.94 892.99 0.001479 2.50 676.35 346.31 0.19
DS 1.383   10-Year 480.00 884.55 891.31 887.40 891.39 0.001689 2.13 227.66 132.81 0.19
DS 1.383   25-Year 670.00 884.55 892.02 887.98 892.09 0.001618 2.32 390.64 263.07 0.19
DS 1.383   50-Year 840.00 884.55 892.48 888.44 892.56 0.001568 2.44 529.43 329.04 0.19
DS 1.383   500-Year 1570.00 884.55 894.04 889.93 894.10 0.001182 2.52 1075.08 365.82 0.17

DS 1.457   100-Year 1030.00 885.45 893.73 890.43 893.92 0.003778 3.59 332.01 354.12 0.29
DS 1.457   10-Year 480.00 885.45 892.18 888.89 892.29 0.003148 2.65 182.15 121.34 0.25
DS 1.457   25-Year 670.00 885.45 892.88 889.51 893.01 0.003410 2.99 243.71 252.29 0.26
DS 1.457   50-Year 840.00 885.45 893.33 889.98 893.49 0.003548 3.28 290.08 328.90 0.27
DS 1.457   500-Year 1570.00 885.45 894.67 891.53 894.80 0.002713 3.42 755.92 396.82 0.25

DS 1.474   Bridge

DS 1.481   100-Year 1030.00 885.45 894.62 891.39 894.77 0.003102 3.39 366.02 381.04 0.26
DS 1.481   10-Year 480.00 885.45 892.80 889.39 892.92 0.003821 2.85 182.58 170.57 0.27
DS 1.481   25-Year 670.00 885.45 893.57 890.30 893.71 0.003333 3.04 253.84 299.28 0.26
DS 1.481   50-Year 840.00 885.45 894.12 890.87 894.26 0.003200 3.22 309.90 365.09 0.26
DS 1.481   500-Year 1570.00 885.45 895.61 892.82 895.66 0.001047 2.20 1150.62 433.86 0.15

Middle 1.559   100-Year 595.78 886.76 895.20 890.15 895.23 0.000367 1.57 553.98 244.38 0.13
Middle 1.559   10-Year 397.98 886.76 893.62 889.33 893.69 0.000987 2.06 193.45 154.08 0.19
Middle 1.559   25-Year 473.06 886.76 894.25 889.62 894.30 0.000635 1.79 351.01 193.91 0.16
Middle 1.559   50-Year 534.46 886.76 894.73 889.86 894.77 0.000473 1.67 449.93 214.73 0.14
Middle 1.559   500-Year 776.77 886.76 895.90 890.82 895.93 0.000325 1.61 735.46 273.66 0.12

Middle 1.621   100-Year 595.78 887.32 895.33 892.33 895.56 0.003313 3.85 154.91 62.23 0.35
Middle 1.621   10-Year 397.98 887.32 894.06 891.44 894.26 0.003286 3.63 109.74 31.33 0.34
Middle 1.621   25-Year 473.06 887.32 894.53 891.81 894.75 0.003333 3.78 125.03 34.01 0.35
Middle 1.621   50-Year 534.46 887.32 894.92 892.07 895.15 0.003309 3.85 138.93 36.86 0.35
Middle 1.621   500-Year 776.77 887.32 895.98 892.97 896.24 0.003311 4.10 220.34 128.30 0.36

Middle 1.64    100-Year 595.78 887.53 895.64 892.19 895.81 0.001940 3.30 180.31 40.65 0.28
Middle 1.64    10-Year 397.98 887.53 894.37 891.47 894.51 0.001898 2.99 133.13 34.14 0.27
Middle 1.64    25-Year 473.06 887.53 894.85 891.74 895.01 0.001965 3.15 149.98 36.48 0.27
Middle 1.64    50-Year 534.46 887.53 895.24 891.97 895.41 0.001965 3.25 164.63 38.40 0.28
Middle 1.64    500-Year 776.77 887.53 896.32 892.71 896.53 0.002532 3.67 211.99 85.34 0.32

Middle 1.662   100-Year 255.78 888.96 895.93 895.99 0.000787 1.95 131.27 32.89 0.17
Middle 1.662   10-Year 247.98 888.96 894.63 894.75 0.002042 2.72 91.29 28.63 0.27
Middle 1.662   25-Year 263.06 888.96 895.13 895.23 0.001520 2.48 105.91 30.37 0.23
Middle 1.662   50-Year 264.46 888.96 895.53 895.61 0.001125 2.24 118.32 31.64 0.20
Middle 1.662   500-Year 256.77 888.96 896.68 896.72 0.000484 1.64 156.71 35.21 0.14

Middle 1.688   100-Year 255.78 889.74 896.05 896.14 0.001538 2.50 102.24 28.75 0.23
Middle 1.688   10-Year 247.98 889.74 894.94 895.12 0.003602 3.40 72.92 24.49 0.35
Middle 1.688   25-Year 263.06 889.74 895.36 895.51 0.002814 3.15 83.40 26.05 0.31
Middle 1.688   50-Year 264.46 889.74 895.70 895.82 0.002150 2.86 92.44 27.32 0.27
Middle 1.688   500-Year 256.77 889.74 896.75 896.82 0.000950 2.08 123.60 32.14 0.19

Bypass 0.079   100-Year 435.22 892.72 895.50 895.52 0.000697 1.02 470.26 225.18 0.11
Bypass 0.079   10-Year 83.02 892.72 894.01 894.02 0.000660 0.54 161.49 190.67 0.10
Bypass 0.079   25-Year 197.94 892.72 894.59 894.60 0.000743 0.78 274.54 202.74 0.11
Bypass 0.079   50-Year 306.54 892.72 895.05 895.06 0.000712 0.90 369.80 212.47 0.11
Bypass 0.079   500-Year 794.23 892.72 896.07 896.10 0.001132 1.50 612.16 259.25 0.15

Bypass 0.095   100-Year 435.22 893.16 895.57 895.59 0.001246 1.25 393.54 229.01 0.15
Bypass 0.095   10-Year 83.02 893.16 894.10 894.11 0.002175 0.77 106.56 165.49 0.16
Bypass 0.095   25-Year 197.94 893.16 894.67 894.69 0.001688 1.01 208.46 186.89 0.16
Bypass 0.095   50-Year 306.54 893.16 895.12 895.14 0.001386 1.13 295.79 203.82 0.15
Bypass 0.095   500-Year 794.23 893.16 896.18 896.22 0.001700 1.72 539.22 262.37 0.18



HEC-RAS  Plan: mid joliet enlar (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
Bypass 0.137   100-Year 435.22 893.91 895.97 896.01 0.002919 1.76 302.31 229.80 0.22
Bypass 0.137   10-Year 83.02 893.91 894.79 894.80 0.004685 1.16 80.06 137.47 0.24
Bypass 0.137   25-Year 197.94 893.91 895.23 895.26 0.004259 1.53 152.23 176.66 0.25
Bypass 0.137   50-Year 306.54 893.91 895.58 895.62 0.003622 1.68 218.83 197.82 0.24
Bypass 0.137   500-Year 794.23 893.91 896.65 896.70 0.002748 2.09 468.49 260.93 0.23

Bypass 0.142   100-Year 435.22 894.01 896.09 896.16 0.009078 2.61 211.55 214.13 0.38
Bypass 0.142   10-Year 83.02 894.01 895.04 894.97 895.12 0.033352 2.71 39.00 109.28 0.62
Bypass 0.142   25-Year 197.94 894.01 895.43 895.50 0.018691 2.52 92.74 151.59 0.49
Bypass 0.142   50-Year 306.54 894.01 895.74 895.81 0.012781 2.59 143.76 177.45 0.43
Bypass 0.142   500-Year 794.23 894.01 896.75 896.83 0.006278 2.78 366.53 258.07 0.34

Johnson Gardner 1.749   100-Year 690.00 890.70 896.47 893.64 896.54 0.001090 2.79 472.73 304.55 0.20
Johnson Gardner 1.749   10-Year 330.00 890.70 895.55 892.50 895.61 0.000848 2.21 265.29 217.31 0.18
Johnson Gardner 1.749   25-Year 460.00 890.70 895.92 892.94 895.98 0.000992 2.49 344.40 222.36 0.19
Johnson Gardner 1.749   50-Year 570.00 890.70 896.19 893.30 896.26 0.001057 2.66 406.63 260.56 0.20
Johnson Gardner 1.749   500-Year 1050.00 890.70 897.05 895.34 897.13 0.001221 3.15 666.87 333.21 0.22

Johnson Gardner 1.759   Culvert

Johnson Gardner 1.764   100-Year 690.00 890.81 896.84 894.03 896.95 0.001447 3.22 397.60 270.90 0.23
Johnson Gardner 1.764   10-Year 330.00 890.81 896.19 892.78 896.24 0.000699 2.08 276.98 200.70 0.16
Johnson Gardner 1.764   25-Year 460.00 890.81 896.51 893.27 896.58 0.000939 2.50 329.63 244.78 0.18
Johnson Gardner 1.764   50-Year 570.00 890.81 896.68 893.65 896.76 0.001193 2.87 362.62 262.89 0.21
Johnson Gardner 1.764   500-Year 1050.00 890.81 897.22 895.66 897.38 0.002223 4.16 482.36 297.44 0.29

Johnson Gardner 1.787   100-Year 690.00 890.55 896.97 892.81 897.08 0.000834 2.74 316.71 204.71 0.19
Johnson Gardner 1.787   10-Year 330.00 890.55 896.26 891.93 896.30 0.000312 1.56 245.07 194.16 0.12
Johnson Gardner 1.787   25-Year 460.00 890.55 896.60 892.28 896.66 0.000479 2.00 279.13 198.38 0.14
Johnson Gardner 1.787   50-Year 570.00 890.55 896.79 892.54 896.87 0.000648 2.37 297.87 200.68 0.17
Johnson Gardner 1.787   500-Year 1050.00 890.55 897.42 893.53 897.61 0.001432 3.75 362.47 295.03 0.25

Johnson Gardner 1.813   100-Year 690.00 890.41 897.07 892.66 897.20 0.000766 2.89 239.01 212.71 0.20
Johnson Gardner 1.813   10-Year 330.00 890.41 896.30 891.79 896.34 0.000257 1.56 211.36 115.56 0.11
Johnson Gardner 1.813   25-Year 460.00 890.41 896.66 892.14 896.72 0.000416 2.05 224.19 179.80 0.14
Johnson Gardner 1.813   50-Year 570.00 890.41 896.86 892.40 896.96 0.000577 2.46 231.56 209.11 0.17
Johnson Gardner 1.813   500-Year 1050.00 890.41 897.58 893.39 897.84 0.001408 4.08 257.26 230.29 0.27

Johnson Gardner 1.820   Bridge

Johnson Gardner 1.825   100-Year 690.00 890.61 897.75 892.65 897.84 0.000490 2.29 306.80 229.93 0.15
Johnson Gardner 1.825   10-Year 330.00 890.61 896.38 891.86 896.41 0.000225 1.36 243.73 166.65 0.10
Johnson Gardner 1.825   25-Year 460.00 890.61 896.80 892.16 896.85 0.000350 1.77 262.78 188.64 0.13
Johnson Gardner 1.825   50-Year 570.00 890.61 897.07 892.40 897.13 0.000468 2.10 275.00 192.90 0.15
Johnson Gardner 1.825   500-Year 1050.00 890.61 898.48 893.30 898.63 0.000816 3.15 341.76 248.76 0.20

Johnson Gardner 1.839   100-Year 690.00 892.13 897.80 894.43 897.89 0.000966 2.77 351.23 234.31 0.21
Johnson Gardner 1.839   10-Year 330.00 892.13 896.39 893.53 896.46 0.000810 2.14 184.42 188.54 0.18
Johnson Gardner 1.839   25-Year 460.00 892.13 896.82 893.88 896.91 0.001036 2.56 235.00 211.63 0.21
Johnson Gardner 1.839   50-Year 570.00 892.13 897.10 894.15 897.21 0.001222 2.87 268.00 217.81 0.23
Johnson Gardner 1.839   500-Year 1050.00 892.13 898.57 895.16 898.71 0.001219 3.39 445.27 260.86 0.24

Johnson Gardner 1.885   100-Year 690.00 892.37 898.05 894.67 898.18 0.001257 3.09 313.81 161.15 0.23
Johnson Gardner 1.885   10-Year 330.00 892.37 896.59 893.77 896.67 0.000892 2.23 148.12 43.97 0.19
Johnson Gardner 1.885   25-Year 460.00 892.37 897.08 894.12 897.19 0.001204 2.75 187.54 106.00 0.22
Johnson Gardner 1.885   50-Year 570.00 892.37 897.40 894.39 897.54 0.001428 3.10 224.93 123.15 0.24
Johnson Gardner 1.885   500-Year 1050.00 892.37 898.88 895.38 899.03 0.001359 3.51 487.18 261.31 0.24

Johnson Gardner 1.892   Bridge

Johnson Gardner 1.896   100-Year 690.00 892.37 898.30 894.64 898.43 0.001094 2.95 317.88 251.05 0.21
Johnson Gardner 1.896   10-Year 330.00 892.37 896.72 893.76 896.79 0.000789 2.13 154.58 35.56 0.18
Johnson Gardner 1.896   25-Year 460.00 892.37 897.26 894.10 897.37 0.001041 2.61 192.57 130.48 0.21
Johnson Gardner 1.896   50-Year 570.00 892.37 897.90 894.36 898.01 0.001001 2.73 258.19 171.74 0.20
Johnson Gardner 1.896   500-Year 1050.00 892.37 899.12 895.38 899.27 0.001258 3.44 495.61 330.08 0.23

Johnson Gardner 1.915   100-Year 690.00 892.88 898.40 895.07 898.57 0.001422 3.28 232.13 106.93 0.25
Johnson Gardner 1.915   10-Year 330.00 892.88 896.80 894.22 896.88 0.000969 2.25 146.66 37.45 0.20
Johnson Gardner 1.915   25-Year 460.00 892.88 897.37 894.56 897.48 0.001238 2.74 167.96 37.46 0.23
Johnson Gardner 1.915   50-Year 570.00 892.88 898.00 894.80 898.13 0.001270 2.98 191.59 78.26 0.23
Johnson Gardner 1.915   500-Year 1050.00 892.88 899.22 895.78 899.45 0.001821 4.06 341.77 185.97 0.28

Johnson Gardner 1.934   100-Year 690.00 893.21 898.55 895.47 898.75 0.001795 3.59 197.32 52.66 0.27
Johnson Gardner 1.934   10-Year 330.00 893.21 896.90 894.60 897.00 0.001284 2.49 132.28 35.83 0.23
Johnson Gardner 1.934   25-Year 460.00 893.21 897.50 894.93 897.64 0.001571 2.99 153.61 35.84 0.25
Johnson Gardner 1.934   50-Year 570.00 893.21 898.13 895.20 898.29 0.001582 3.23 177.40 43.91 0.26
Johnson Gardner 1.934   500-Year 1050.00 893.21 899.39 896.20 899.71 0.002430 4.61 260.43 150.44 0.33
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(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
Johnson Gardner 1.941   Bridge

Johnson Gardner 1.944   100-Year 690.00 893.21 899.46 895.50 899.60 0.001086 3.06 257.54 119.49 0.22
Johnson Gardner 1.944   10-Year 330.00 893.21 897.17 894.62 897.26 0.001090 2.38 138.54 34.99 0.21
Johnson Gardner 1.944   25-Year 460.00 893.21 897.87 894.96 897.99 0.001286 2.82 162.98 35.00 0.23
Johnson Gardner 1.944   50-Year 570.00 893.21 898.53 895.24 898.67 0.001317 3.06 188.61 48.74 0.23
Johnson Gardner 1.944   500-Year 1050.00 893.21 900.05 896.25 900.30 0.001697 4.07 336.28 201.18 0.27

Johnson Gardner 1.949   100-Year 690.00 892.72 899.47 895.41 899.65 0.001428 3.55 239.27 116.25 0.24
Johnson Gardner 1.949   10-Year 330.00 892.72 897.19 894.36 897.30 0.001300 2.68 123.19 27.57 0.22
Johnson Gardner 1.949   25-Year 460.00 892.72 897.89 894.78 898.05 0.001637 3.23 142.42 27.57 0.25
Johnson Gardner 1.949   50-Year 570.00 892.72 898.54 895.09 898.74 0.001739 3.55 162.41 48.08 0.26
Johnson Gardner 1.949   500-Year 1050.00 892.72 900.08 896.28 900.37 0.002142 4.60 330.01 168.35 0.30

Johnson Gardner 1.954   Bridge

Johnson Gardner 1.957   100-Year 690.00 892.72 899.83 895.18 899.96 0.000907 2.94 288.95 129.65 0.19
Johnson Gardner 1.957   10-Year 330.00 892.72 897.33 894.22 897.41 0.000873 2.28 144.94 31.45 0.19
Johnson Gardner 1.957   25-Year 460.00 892.72 898.22 894.60 898.33 0.000996 2.66 174.11 39.94 0.20
Johnson Gardner 1.957   50-Year 570.00 892.72 898.99 894.89 899.12 0.001008 2.86 211.80 58.96 0.20
Johnson Gardner 1.957   500-Year 1050.00 892.72 900.42 895.97 900.64 0.001414 3.87 370.10 158.81 0.25

Johnson Gardner 1.977   100-Year 690.00 892.58 899.93 895.12 900.06 0.000900 2.93 284.55 141.11 0.19
Johnson Gardner 1.977   10-Year 330.00 892.58 897.42 894.13 897.50 0.000830 2.26 146.85 34.63 0.18
Johnson Gardner 1.977   25-Year 460.00 892.58 898.33 894.52 898.43 0.000947 2.63 182.68 44.20 0.19
Johnson Gardner 1.977   50-Year 570.00 892.58 899.11 894.81 899.23 0.000965 2.82 220.27 54.05 0.19
Johnson Gardner 1.977   500-Year 1050.00 892.58 900.59 895.93 900.79 0.001340 3.79 403.00 189.54 0.24

Johnson Gardner 2.009   100-Year 690.00 894.12 900.11 896.11 900.20 0.000735 2.52 313.98 97.53 0.18
Johnson Gardner 2.009   10-Year 330.00 894.12 897.58 895.33 897.66 0.001018 2.19 151.97 50.02 0.21
Johnson Gardner 2.009   25-Year 460.00 894.12 898.51 895.63 898.60 0.000919 2.37 202.15 58.18 0.20
Johnson Gardner 2.009   50-Year 570.00 894.12 899.29 895.86 899.38 0.000821 2.46 250.67 66.16 0.19
Johnson Gardner 2.009   500-Year 1050.00 894.12 900.85 896.74 901.00 0.001048 3.24 413.05 152.96 0.22

Johnson Gardner 2.016   Culvert

Johnson Gardner 2.019   100-Year 690.00 893.84 900.92 896.39 901.03 0.000839 2.81 346.46 153.34 0.19
Johnson Gardner 2.019   10-Year 330.00 893.84 899.41 895.39 899.46 0.000502 1.88 194.41 50.76 0.14
Johnson Gardner 2.019   25-Year 460.00 893.84 900.18 895.78 900.26 0.000650 2.29 240.02 120.89 0.16
Johnson Gardner 2.019   50-Year 570.00 893.84 900.58 896.09 900.68 0.000738 2.55 296.71 144.24 0.17
Johnson Gardner 2.019   500-Year 1050.00 893.84 901.44 897.22 901.61 0.001315 3.68 429.81 167.37 0.24

Johnson Gardner 2.04    100-Year 690.00 893.80 901.00 896.37 901.16 0.001104 3.20 236.84 131.81 0.21
Johnson Gardner 2.04    10-Year 330.00 893.80 899.46 895.37 899.52 0.000542 1.97 167.67 39.50 0.15
Johnson Gardner 2.04    25-Year 460.00 893.80 900.25 895.76 900.34 0.000717 2.41 191.04 45.28 0.17
Johnson Gardner 2.04    50-Year 570.00 893.80 900.66 896.07 900.78 0.000905 2.80 205.46 88.29 0.19
Johnson Gardner 2.04    500-Year 1050.00 893.80 901.56 897.19 901.83 0.001818 4.31 311.62 172.06 0.27

Johnson Gardner 2.046   Bridge

Johnson Gardner 2.049   100-Year 690.00 893.80 901.71 896.60 901.86 0.001042 3.24 259.41 148.94 0.20
Johnson Gardner 2.049   10-Year 330.00 893.80 899.76 895.52 899.83 0.000639 2.13 154.72 31.31 0.15
Johnson Gardner 2.049   25-Year 460.00 893.80 900.84 895.93 900.94 0.000732 2.51 187.24 63.37 0.17
Johnson Gardner 2.049   50-Year 570.00 893.80 901.35 896.27 901.47 0.000867 2.86 221.91 105.46 0.18
Johnson Gardner 2.049   500-Year 1050.00 893.80 902.05 897.51 902.35 0.001956 4.56 304.27 176.09 0.28

Johnson Gardner 2.058   100-Year 690.00 894.86 901.85 896.84 901.92 0.000477 2.22 350.11 119.98 0.15
Johnson Gardner 2.058   10-Year 330.00 894.86 899.83 896.08 899.86 0.000333 1.53 215.69 43.45 0.12
Johnson Gardner 2.058   25-Year 460.00 894.86 900.93 896.37 900.98 0.000350 1.74 263.64 60.00 0.12
Johnson Gardner 2.058   50-Year 570.00 894.86 901.46 896.61 901.52 0.000406 1.97 306.59 98.64 0.14
Johnson Gardner 2.058   500-Year 1050.00 894.86 902.32 897.49 902.46 0.000839 3.08 410.50 143.49 0.20

Johnson Gardner 2.063   100-Year 690.00 895.22 901.85 897.24 901.94 0.000586 2.41 313.38 105.17 0.17
Johnson Gardner 2.063   10-Year 330.00 895.22 899.83 896.46 899.87 0.000442 1.69 195.68 42.46 0.14
Johnson Gardner 2.063   25-Year 460.00 895.22 900.93 896.76 900.99 0.000441 1.90 242.93 47.29 0.14
Johnson Gardner 2.063   50-Year 570.00 895.22 901.46 897.00 901.53 0.000500 2.14 276.37 84.65 0.15
Johnson Gardner 2.063   500-Year 1050.00 895.22 902.33 897.87 902.49 0.001029 3.35 368.71 126.38 0.22

Johnson Gardner 2.068   100-Year 690.00 895.61 901.86 897.71 901.97 0.000790 2.70 278.62 99.00 0.19
Johnson Gardner 2.068   10-Year 330.00 895.61 899.84 896.90 899.90 0.000658 1.95 169.32 40.07 0.17
Johnson Gardner 2.068   25-Year 460.00 895.61 900.94 897.21 901.01 0.000618 2.15 215.82 51.03 0.16
Johnson Gardner 2.068   50-Year 570.00 895.61 901.47 897.46 901.56 0.000685 2.41 248.55 72.96 0.18
Johnson Gardner 2.068   500-Year 1050.00 895.61 902.34 898.39 902.55 0.001373 3.74 316.74 133.82 0.25

Johnson Gardner 2.087   Bridge

Johnson Gardner 2.098   100-Year 690.00 895.55 902.84 899.45 903.09 0.001890 3.95 184.58 66.73 0.31
Johnson Gardner 2.098   10-Year 330.00 895.55 900.32 898.10 900.51 0.002487 3.51 93.96 27.44 0.33



HEC-RAS  Plan: mid joliet enlar (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
Johnson Gardner 2.098   25-Year 460.00 895.55 901.49 898.63 901.69 0.002049 3.58 128.46 31.25 0.31
Johnson Gardner 2.098   50-Year 570.00 895.55 902.07 899.05 902.31 0.002182 3.88 147.45 36.07 0.33
Johnson Gardner 2.098   500-Year 1050.00 895.55 903.95 900.48 904.20 0.001720 4.30 424.80 299.10 0.31

Johnson Gardner 2.14    100-Year 690.00 896.16 903.38 900.62 903.51 0.001732 3.15 368.32 222.60 0.28
Johnson Gardner 2.14    10-Year 330.00 896.16 900.98 899.02 901.22 0.004150 3.92 84.19 29.46 0.41
Johnson Gardner 2.14    25-Year 460.00 896.16 902.04 899.74 902.27 0.003384 3.85 119.35 106.69 0.38
Johnson Gardner 2.14    50-Year 570.00 896.16 902.68 900.21 902.86 0.002987 3.62 216.09 183.85 0.36
Johnson Gardner 2.14    500-Year 1050.00 896.16 904.45 901.65 904.57 0.001315 3.23 627.41 293.28 0.26

Johnson Gardner 2.177   100-Year 690.00 897.64 903.73 901.67 904.00 0.003186 4.35 234.64 138.40 0.39
Johnson Gardner 2.177   10-Year 330.00 897.64 901.84 900.15 902.12 0.004986 4.25 77.68 27.86 0.45
Johnson Gardner 2.177   25-Year 460.00 897.64 902.75 900.80 903.04 0.004475 4.31 106.87 84.50 0.44
Johnson Gardner 2.177   50-Year 570.00 897.64 903.26 901.23 903.54 0.003713 4.32 172.54 119.69 0.41
Johnson Gardner 2.177   500-Year 1050.00 897.64 904.70 902.75 904.98 0.002785 4.71 386.64 189.78 0.37

Johnson Gardner 2.211   100-Year 690.00 897.89 904.41 903.51 904.62 0.003538 4.42 313.98 184.39 0.40
Johnson Gardner 2.211   10-Year 330.00 897.89 902.89 901.45 903.26 0.007648 4.99 82.61 87.04 0.55
Johnson Gardner 2.211   25-Year 460.00 897.89 903.65 902.50 903.90 0.004917 4.49 179.53 162.93 0.46
Johnson Gardner 2.211   50-Year 570.00 897.89 904.03 903.23 904.26 0.004192 4.49 245.27 177.70 0.43
Johnson Gardner 2.211   500-Year 1050.00 897.89 905.31 904.10 905.50 0.002784 4.53 485.87 197.08 0.37

Johnson Gardner 2.251   100-Year 690.00 897.95 905.07 903.25 905.32 0.003029 4.44 265.59 149.02 0.38
Johnson Gardner 2.251   10-Year 330.00 897.95 903.98 901.66 904.16 0.002644 3.40 116.02 108.74 0.34
Johnson Gardner 2.251   25-Year 460.00 897.95 904.46 902.32 904.66 0.002694 3.78 182.63 125.01 0.35
Johnson Gardner 2.251   50-Year 570.00 897.95 904.77 902.78 904.99 0.002879 4.12 222.49 136.21 0.37
Johnson Gardner 2.251   500-Year 1050.00 897.95 905.86 904.48 906.15 0.003096 5.03 390.88 166.71 0.40

Johnson Gardner 2.297   100-Year 380.00 899.37 905.76 902.86 905.85 0.001262 2.69 234.00 164.11 0.24
Johnson Gardner 2.297   10-Year 190.00 899.37 904.58 901.77 904.66 0.001368 2.32 81.90 67.36 0.24
Johnson Gardner 2.297   25-Year 250.00 899.37 905.08 902.17 905.16 0.001294 2.39 137.76 105.13 0.24
Johnson Gardner 2.297   50-Year 310.00 899.37 905.42 902.52 905.51 0.001274 2.54 182.12 139.78 0.24
Johnson Gardner 2.297   500-Year 570.00 899.37 906.57 903.69 906.66 0.001114 2.88 374.22 181.78 0.24

Johnson Gardner 2.316   100-Year 380.00 898.57 905.88 902.38 905.98 0.001281 2.71 210.81 120.91 0.24
Johnson Gardner 2.316   10-Year 190.00 898.57 904.71 901.04 904.78 0.001090 2.16 89.61 61.01 0.21
Johnson Gardner 2.316   25-Year 250.00 898.57 905.21 901.52 905.29 0.001228 2.34 132.94 99.04 0.23
Johnson Gardner 2.316   50-Year 310.00 898.57 905.55 901.94 905.64 0.001252 2.52 171.48 114.60 0.23
Johnson Gardner 2.316   500-Year 570.00 898.57 906.67 903.48 906.79 0.001284 3.06 317.25 150.36 0.25

Johnson Gardner 2.406   100-Year 380.00 900.93 906.66 904.17 906.84 0.002550 3.39 123.12 83.80 0.33
Johnson Gardner 2.406   10-Year 190.00 900.93 905.36 903.18 905.47 0.001952 2.69 70.50 25.35 0.28
Johnson Gardner 2.406   25-Year 250.00 900.93 905.93 903.53 906.06 0.002156 2.90 86.33 30.22 0.30
Johnson Gardner 2.406   50-Year 310.00 900.93 906.32 903.85 906.47 0.002488 3.13 98.90 47.33 0.33
Johnson Gardner 2.406   500-Year 570.00 900.93 907.43 904.96 907.63 0.002389 3.77 196.07 168.83 0.34

Johnson Gardner 2.431   100-Year 380.00 902.17 907.08 907.45 0.006289 4.90 79.63 57.69 0.51
Johnson Gardner 2.431   10-Year 190.00 902.17 905.72 906.01 0.006987 4.27 44.45 20.84 0.52
Johnson Gardner 2.431   25-Year 250.00 902.17 906.31 906.60 0.006109 4.34 57.62 23.96 0.49
Johnson Gardner 2.431   50-Year 310.00 902.17 906.73 907.05 0.005941 4.55 68.12 25.83 0.49
Johnson Gardner 2.431   500-Year 570.00 902.17 907.81 908.22 0.006153 5.36 137.75 96.61 0.52

Johnson Gardner 2.438   Culvert

Johnson Gardner 2.441   100-Year 380.00 901.96 908.29 905.33 908.39 0.001203 2.61 191.48 114.99 0.24
Johnson Gardner 2.441   10-Year 190.00 901.96 907.72 904.33 907.76 0.000583 1.66 130.92 94.97 0.16
Johnson Gardner 2.441   25-Year 250.00 901.96 907.94 904.69 908.00 0.000781 1.99 153.40 103.57 0.19
Johnson Gardner 2.441   50-Year 310.00 901.96 908.11 905.00 908.19 0.000994 2.30 171.02 107.84 0.22
Johnson Gardner 2.441   500-Year 570.00 901.96 908.67 906.07 908.83 0.001771 3.38 238.40 140.31 0.30

Johnson Gardner 2.464   100-Year 380.00 902.19 908.47 905.82 908.61 0.002373 3.06 124.24 59.88 0.32
Johnson Gardner 2.464   10-Year 190.00 902.19 907.80 904.74 907.86 0.000918 1.94 98.07 33.85 0.20
Johnson Gardner 2.464   25-Year 250.00 902.19 908.05 905.12 908.14 0.001346 2.33 107.11 37.44 0.24
Johnson Gardner 2.464   50-Year 310.00 902.19 908.25 905.46 908.37 0.001823 2.70 114.89 44.27 0.28
Johnson Gardner 2.464   500-Year 570.00 902.19 908.92 906.59 909.15 0.003275 3.85 163.88 96.08 0.39

Johnson Gardner 2.483   100-Year 380.00 903.60 908.70 906.77 908.92 0.002984 3.81 104.51 60.89 0.37
Johnson Gardner 2.483   10-Year 190.00 903.60 907.90 905.80 908.00 0.001744 2.53 75.19 28.55 0.27
Johnson Gardner 2.483   25-Year 250.00 903.60 908.20 906.15 908.34 0.002248 2.98 83.91 32.36 0.31
Johnson Gardner 2.483   50-Year 310.00 903.60 908.44 906.45 908.62 0.002649 3.39 92.88 44.67 0.35
Johnson Gardner 2.483   500-Year 570.00 903.60 909.22 907.51 909.57 0.003914 4.81 131.87 86.65 0.44

Johnson Gardner 2.495   Bridge

Johnson Gardner 2.5     100-Year 380.00 903.60 909.05 906.95 909.27 0.003064 3.80 112.12 103.99 0.37
Johnson Gardner 2.5     10-Year 190.00 903.60 908.07 905.84 908.18 0.002120 2.74 69.45 26.39 0.30
Johnson Gardner 2.5     25-Year 250.00 903.60 908.42 906.24 908.57 0.002644 3.16 79.10 28.65 0.34
Johnson Gardner 2.5     50-Year 310.00 903.60 908.71 906.59 908.91 0.003027 3.52 90.13 73.96 0.36



HEC-RAS  Plan: mid joliet enlar (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
Johnson Gardner 2.5     500-Year 570.00 903.60 910.35 907.81 910.52 0.001728 3.57 215.33 149.88 0.29

Johnson Gardner 2.545   100-Year 380.00 903.82 909.85 907.83 910.13 0.004030 4.28 88.84 117.30 0.42
Johnson Gardner 2.545   10-Year 190.00 903.82 908.62 906.73 908.78 0.002823 3.19 59.57 21.45 0.34
Johnson Gardner 2.545   25-Year 250.00 903.82 909.08 907.14 909.28 0.003183 3.58 69.78 71.19 0.36
Johnson Gardner 2.545   50-Year 310.00 903.82 909.47 907.48 909.71 0.003566 3.92 79.08 95.37 0.39
Johnson Gardner 2.545   500-Year 570.00 903.82 910.89 908.65 911.00 0.002135 3.16 289.28 152.65 0.31

Johnson Gardner 2.613   100-Year 380.00 905.87 911.35 909.53 911.59 0.004092 4.06 124.18 93.83 0.41
Johnson Gardner 2.613   10-Year 190.00 905.87 909.86 908.34 910.08 0.004660 3.82 49.69 19.67 0.42
Johnson Gardner 2.613   25-Year 250.00 905.87 910.41 908.77 910.67 0.004654 4.09 61.19 21.98 0.43
Johnson Gardner 2.613   50-Year 310.00 905.87 910.91 909.14 911.17 0.004632 4.14 85.23 74.88 0.44
Johnson Gardner 2.613   500-Year 570.00 905.87 911.86 910.37 912.16 0.004852 4.81 175.72 118.08 0.46

Johnson Gardner 2.635   100-Year 380.00 906.29 911.80 909.75 911.98 0.002678 3.55 130.71 148.14 0.34
Johnson Gardner 2.635   10-Year 190.00 906.29 910.40 908.65 910.55 0.003243 3.12 60.92 25.52 0.36
Johnson Gardner 2.635   25-Year 250.00 906.29 910.96 909.05 911.13 0.003133 3.28 76.33 65.37 0.36
Johnson Gardner 2.635   50-Year 310.00 906.29 911.43 909.41 911.60 0.002820 3.37 103.17 125.60 0.35
Johnson Gardner 2.635   500-Year 570.00 906.29 912.37 910.51 912.62 0.003124 4.26 177.83 160.74 0.38

Johnson Gardner 2.667   100-Year 380.00 906.04 912.19 909.26 912.34 0.001742 3.16 128.00 93.59 0.28
Johnson Gardner 2.667   10-Year 190.00 906.04 910.81 908.11 910.90 0.001446 2.42 78.45 26.25 0.25
Johnson Gardner 2.667   25-Year 250.00 906.04 911.38 908.49 911.49 0.001566 2.65 94.77 33.31 0.26
Johnson Gardner 2.667   50-Year 310.00 906.04 911.83 908.87 911.95 0.001607 2.86 111.76 63.83 0.27
Johnson Gardner 2.667   500-Year 570.00 906.04 912.83 910.12 913.07 0.002276 4.00 161.07 118.84 0.33

Johnson Gardner 2.673   100-Year 380.00 907.01 912.25 910.32 912.42 0.002693 3.33 114.12 76.11 0.35
Johnson Gardner 2.673   10-Year 190.00 907.01 910.85 909.49 910.98 0.003015 2.91 65.34 30.52 0.35
Johnson Gardner 2.673   25-Year 250.00 907.01 911.43 909.78 911.57 0.002594 2.98 83.94 46.01 0.33
Johnson Gardner 2.673   50-Year 310.00 907.01 911.88 910.05 912.03 0.002536 3.11 99.83 61.76 0.33
Johnson Gardner 2.673   500-Year 570.00 907.01 912.91 910.94 913.16 0.003379 4.00 142.46 91.37 0.40

Johnson Gardner 2.691   100-Year 380.00 908.96 912.58 912.02 912.96 0.009968 4.94 77.23 111.56 0.64
Johnson Gardner 2.691   10-Year 190.00 908.96 911.27 911.27 911.86 0.029497 6.17 30.81 26.25 1.00
Johnson Gardner 2.691   25-Year 250.00 908.96 911.78 911.56 912.24 0.018953 5.43 46.08 73.40 0.83
Johnson Gardner 2.691   50-Year 310.00 908.96 912.22 911.80 912.60 0.013501 4.99 62.11 97.76 0.71
Johnson Gardner 2.691   500-Year 570.00 908.96 913.27 912.53 913.72 0.007843 5.40 106.32 130.58 0.59

Johnson Gardner 2.702   Culvert

Johnson Gardner 2.707   100-Year 380.00 909.59 915.84 912.64 915.89 0.000408 1.80 257.75 207.32 0.15
Johnson Gardner 2.707   10-Year 190.00 909.59 913.41 911.88 913.48 0.001656 2.17 93.63 61.28 0.26
Johnson Gardner 2.707   25-Year 250.00 909.59 914.23 912.15 914.29 0.000890 1.98 144.95 127.63 0.20
Johnson Gardner 2.707   50-Year 310.00 909.59 914.99 912.40 915.04 0.000581 1.87 198.46 169.84 0.17
Johnson Gardner 2.707   500-Year 570.00 909.59 918.03 913.16 918.07 0.000220 1.72 411.12 323.87 0.12

Johnson Gardner 2.754   100-Year 380.00 909.96 915.97 916.02 0.000708 2.12 255.90 98.79 0.19
Johnson Gardner 2.754   10-Year 190.00 909.96 913.92 914.04 0.003001 2.80 81.06 67.64 0.35
Johnson Gardner 2.754   25-Year 250.00 909.96 914.52 914.62 0.001918 2.59 126.20 80.78 0.29
Johnson Gardner 2.754   50-Year 310.00 909.96 915.18 915.25 0.001158 2.34 182.22 89.55 0.23
Johnson Gardner 2.754   500-Year 570.00 909.96 918.10 918.13 0.000280 1.77 525.64 152.44 0.13

Johnson Gardner 2.794   100-Year 380.00 909.79 916.08 916.11 0.000287 1.62 337.08 142.48 0.13
Johnson Gardner 2.794   10-Year 190.00 909.79 914.21 914.24 0.000432 1.46 147.18 72.49 0.14
Johnson Gardner 2.794   25-Year 250.00 909.79 914.75 914.79 0.000416 1.60 190.75 87.81 0.15
Johnson Gardner 2.794   50-Year 310.00 909.79 915.34 915.38 0.000360 1.64 246.97 102.71 0.14
Johnson Gardner 2.794   500-Year 570.00 909.79 918.15 918.18 0.000141 1.43 686.11 198.45 0.09

Johnson Gardner 2.824   100-Year 380.00 910.02 916.11 916.23 0.001529 2.86 170.31 115.41 0.27
Johnson Gardner 2.824   10-Year 190.00 910.02 914.28 914.41 0.002484 2.89 65.65 26.24 0.32
Johnson Gardner 2.824   25-Year 250.00 910.02 914.80 914.95 0.002508 3.12 80.11 28.78 0.33
Johnson Gardner 2.824   50-Year 310.00 910.02 915.38 915.53 0.002352 3.12 106.47 59.97 0.32
Johnson Gardner 2.824   500-Year 570.00 910.02 918.17 918.22 0.000411 2.02 442.57 154.32 0.15

Johnson Gardner 2.838   100-Year 380.00 910.16 916.22 916.32 0.000986 2.60 195.41 102.73 0.22
Johnson Gardner 2.838   10-Year 190.00 910.16 914.47 914.57 0.001860 2.50 76.71 37.84 0.28
Johnson Gardner 2.838   25-Year 250.00 910.16 915.00 915.10 0.001635 2.66 100.70 51.35 0.27
Johnson Gardner 2.838   50-Year 310.00 910.16 915.55 915.66 0.001345 2.71 133.73 72.66 0.25
Johnson Gardner 2.838   500-Year 570.00 910.16 918.20 918.25 0.000372 2.07 429.36 131.02 0.15

Johnson Gardner 2.865   100-Year 380.00 910.39 916.39 916.52 0.001779 2.88 133.51 78.57 0.29
Johnson Gardner 2.865   10-Year 190.00 910.39 914.74 914.85 0.002020 2.64 71.99 28.39 0.29
Johnson Gardner 2.865   25-Year 250.00 910.39 915.25 915.38 0.002186 2.86 87.56 32.70 0.31
Johnson Gardner 2.865   50-Year 310.00 910.39 915.78 915.92 0.002217 2.91 106.44 53.02 0.31
Johnson Gardner 2.865   500-Year 570.00 910.39 918.26 918.32 0.000569 2.22 380.72 180.20 0.18

Johnson Gardner 2.874   Culvert



HEC-RAS  Plan: mid joliet enlar (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
Johnson Gardner 2.879   100-Year 380.00 910.39 917.23 913.83 917.28 0.000563 1.97 245.12 120.68 0.17
Johnson Gardner 2.879   10-Year 190.00 910.39 916.30 912.87 916.33 0.000379 1.37 147.37 81.39 0.13
Johnson Gardner 2.879   25-Year 250.00 910.39 916.70 913.23 916.74 0.000423 1.56 184.67 106.95 0.14
Johnson Gardner 2.879   50-Year 310.00 910.39 916.96 913.53 917.01 0.000493 1.76 211.15 114.46 0.16
Johnson Gardner 2.879   500-Year 570.00 910.39 918.34 914.48 918.40 0.000459 2.08 395.65 155.66 0.16

Johnson Gardner 2.898   100-Year 380.00 910.63 917.29 913.95 917.36 0.000737 2.20 216.18 131.66 0.19
Johnson Gardner 2.898   10-Year 190.00 910.63 916.34 913.05 916.37 0.000504 1.53 124.61 59.20 0.15
Johnson Gardner 2.898   25-Year 250.00 910.63 916.75 913.38 916.80 0.000575 1.77 143.01 85.55 0.17
Johnson Gardner 2.898   50-Year 310.00 910.63 917.01 913.67 917.08 0.000691 2.04 156.89 111.40 0.18
Johnson Gardner 2.898   500-Year 570.00 910.63 918.39 914.64 918.45 0.000554 2.25 381.21 169.74 0.17

Johnson Gardner 2.931   100-Year 380.00 911.69 917.43 914.98 917.58 0.002038 3.13 121.49 173.63 0.31
Johnson Gardner 2.931   10-Year 190.00 911.69 916.44 913.97 916.52 0.001232 2.18 87.33 130.33 0.23
Johnson Gardner 2.931   25-Year 250.00 911.69 916.86 914.35 916.96 0.001433 2.47 101.29 155.15 0.25
Johnson Gardner 2.931   50-Year 310.00 911.69 917.15 914.68 917.27 0.001714 2.79 111.30 164.05 0.28
Johnson Gardner 2.931   500-Year 570.00 911.69 918.52 915.71 918.56 0.000665 2.00 484.32 246.22 0.18
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   RS = 2.874    Culv  Private Drive 9
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   RS = 2.874    Culv  Private Drive 9
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   RS = 2.702    Culv  Abandoned RR - Based on aerial and birds eye photography
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   RS = 2.702    Culv  Abandoned RR - Based on aerial and birds eye photography
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   RS = 2.545  ROB 910.2 elev based on low point in berm upstream of this cross
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   RS = 2.495    BR  SR32
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   RS = 2.495    BR  SR32
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   RS = 2.438    Culv  Private Crossing 8
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   RS = 2.438    Culv  Private Crossing 8
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   RS = 2.297  LOB ineffective due to high ground upstream blocking access
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   RS = 2.251  Perminant ineffective in ROB due to tributary channel.  Flow in 
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   RS = 2.177  Flow can enter ROB around 902.87 via upstream opening
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   RS = 2.087    BR  Joliet Road (Northern)
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   RS = 2.087    BR  Joliet Road (Northern)
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Promising Solution 15 – 2-Stage Channel downstream of Spring Mill Rd. 
along John Edwards Drain 

  

  

 
 

 



  

HEC-RAS  Plan: 2stg Springmill   River: John Edwards D   Reach: 1
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
1 0.079   100 Yr 1381.00 871.38 877.76 876.97 877.85 0.001701 3.94 956.62 1313.03 0.33
1 0.079   10 Yr 691.00 871.38 877.01 876.70 877.10 0.001701 3.48 551.78 1255.80 0.32
1 0.079   50 Yr 1147.00 871.38 877.53 876.85 877.62 0.001702 3.81 834.24 1295.79 0.33
1 0.079   500 Yr 1933.00 871.38 878.23 877.22 878.32 0.001700 4.22 1211.00 1346.06 0.34

1 0.121   100 Yr 1381.00 871.74 878.21 877.63 878.39 0.003358 5.16 659.17 958.55 0.45
1 0.121   10 Yr 691.00 871.74 877.46 877.21 877.64 0.003198 4.51 393.00 803.68 0.43
1 0.121   50 Yr 1147.00 871.74 877.99 877.50 878.16 0.003323 4.95 577.16 810.68 0.44
1 0.121   500 Yr 1933.00 871.74 878.69 877.90 878.87 0.003391 5.58 934.82 989.20 0.46

1 0.134    Eagle Creek Aven Bridge

1 0.142   100 Yr 1381.00 871.92 879.54 878.79 879.67 0.001564 4.23 884.10 500.43 0.32
1 0.142   10 Yr 691.00 871.92 878.97 876.79 879.07 0.001038 3.20 558.28 462.29 0.25
1 0.142   50 Yr 1147.00 871.92 879.35 878.63 879.50 0.001664 4.26 700.95 490.74 0.32
1 0.142   500 Yr 1933.00 871.92 879.88 879.05 880.03 0.001971 4.94 1085.66 513.14 0.36

1 0.186    A               100 Yr 1381.00 872.29 879.92 880.02 0.001472 3.41 670.99 337.86 0.28
1 0.186    A               10 Yr 691.00 872.29 879.25 879.32 0.001120 2.69 446.95 329.28 0.23
1 0.186    A               50 Yr 1147.00 872.29 879.76 879.84 0.001289 3.12 616.92 335.80 0.26
1 0.186    A               500 Yr 1933.00 872.29 880.33 880.45 0.001660 3.83 810.66 341.93 0.30

1 0.269    B               100 Yr 1381.00 872.99 880.61 880.69 0.001648 3.44 795.45 432.81 0.28
1 0.269    B               10 Yr 691.00 872.99 879.82 879.89 0.001571 2.97 468.32 371.41 0.27
1 0.269    B               50 Yr 1147.00 872.99 880.39 880.47 0.001624 3.30 699.56 424.87 0.28
1 0.269    B               500 Yr 1933.00 872.99 881.09 881.17 0.001668 3.69 1003.88 449.27 0.29

1 0.316   100 Yr 1381.00 873.63 881.01 881.08 0.001408 2.78 708.56 381.39 0.26
1 0.316   10 Yr 691.00 873.63 880.22 880.28 0.001459 2.62 420.38 338.75 0.26
1 0.316   50 Yr 1147.00 873.63 880.79 880.85 0.001392 2.70 623.14 369.71 0.26
1 0.316   500 Yr 1933.00 873.63 881.48 881.56 0.001389 2.97 890.52 396.19 0.26

1 0.364    C               100 Yr 1381.00 874.85 881.33 881.38 0.000916 2.43 825.98 406.74 0.21
1 0.364    C               10 Yr 691.00 874.85 880.53 880.57 0.000858 2.02 519.59 360.18 0.20
1 0.364    C               50 Yr 1147.00 874.85 881.09 881.14 0.000891 2.30 732.21 393.18 0.21
1 0.364    C               500 Yr 1933.00 874.85 881.80 881.87 0.000969 2.69 1025.98 434.36 0.23

1 0.465    D               100 Yr 1381.00 875.25 881.96 882.07 0.001887 3.60 612.72 358.82 0.31
1 0.465    D               10 Yr 691.00 875.25 881.14 881.25 0.002012 3.33 342.91 301.27 0.31
1 0.465    D               50 Yr 1147.00 875.25 881.71 881.82 0.001918 3.52 527.61 341.71 0.31
1 0.465    D               500 Yr 1933.00 875.25 882.44 882.56 0.001803 3.78 795.00 384.63 0.31

1 0.560    E               100 Yr 1225.00 875.63 882.82 882.90 0.001491 3.29 653.27 446.00 0.27
1 0.560    E               10 Yr 615.00 875.63 882.10 882.20 0.001771 3.19 346.14 400.35 0.29
1 0.560    E               50 Yr 1020.00 875.63 882.60 882.69 0.001576 3.27 556.79 434.18 0.28
1 0.560    E               500 Yr 1715.00 875.63 883.27 883.35 0.001386 3.37 860.51 480.15 0.26

1 0.674    F               100 Yr 1225.00 876.09 883.91 884.02 0.002439 3.52 578.89 563.26 0.33
1 0.674    F               10 Yr 615.00 876.09 883.17 883.29 0.001881 3.28 286.92 292.74 0.30
1 0.674    F               50 Yr 1020.00 876.09 883.71 883.82 0.002367 3.49 474.84 476.66 0.33
1 0.674    F               500 Yr 1715.00 876.09 884.29 884.39 0.002308 3.66 811.54 650.86 0.33

1 0.737    G               100 Yr 1225.00 876.51 884.58 884.71 0.001778 3.72 583.10 438.72 0.30
1 0.737    G               10 Yr 615.00 876.51 883.76 883.89 0.001744 3.32 297.08 265.77 0.29
1 0.737    G               50 Yr 1020.00 876.51 884.37 884.49 0.001752 3.59 495.63 394.27 0.29
1 0.737    G               500 Yr 1715.00 876.51 884.96 885.09 0.001886 4.03 758.72 502.19 0.31

1 0.774   100 Yr 1225.00 877.03 884.95 885.08 0.002070 3.77 470.80 454.16 0.32
1 0.774   10 Yr 615.00 877.03 884.11 884.22 0.001691 3.18 287.85 367.97 0.28
1 0.774   50 Yr 1020.00 877.03 884.73 884.85 0.001909 3.56 419.95 431.46 0.30
1 0.774   500 Yr 1715.00 877.03 885.36 885.54 0.002721 4.57 638.80 569.93 0.37

1 0.809   100 Yr 1225.00 877.53 885.39 884.90 885.78 0.005695 5.70 286.49 469.60 0.52
1 0.809   10 Yr 615.00 877.53 884.47 882.67 884.89 0.005601 5.22 117.89 367.37 0.50
1 0.809   50 Yr 1020.00 877.53 885.15 884.65 885.52 0.005746 5.48 246.38 451.69 0.51
1 0.809   500 Yr 1715.00 877.53 885.90 885.38 886.32 0.005522 6.11 371.31 535.45 0.52

1 0.821    Towne Road      Bridge

1 0.823   100 Yr 1225.00 877.92 887.25 884.76 887.31 0.000360 2.76 776.95 625.48 0.18
1 0.823   10 Yr 615.00 877.92 886.23 883.02 886.38 0.000680 3.41 218.17 476.52 0.25
1 0.823   50 Yr 1020.00 877.92 887.03 884.38 887.09 0.000338 2.61 649.36 613.06 0.18
1 0.823   500 Yr 1715.00 877.92 887.83 885.53 887.90 0.000416 3.12 938.08 657.83 0.20

1 0.841   100 Yr 1225.00 878.10 887.25 885.75 887.46 0.001340 4.69 432.95 217.09 0.34
1 0.841   10 Yr 615.00 878.10 886.34 884.27 886.47 0.000867 3.37 290.47 142.81 0.27
1 0.841   50 Yr 1020.00 878.10 887.04 885.45 887.21 0.001149 4.24 397.50 207.04 0.31
1 0.841   500 Yr 1715.00 878.10 887.82 886.32 888.08 0.001557 5.38 532.48 246.75 0.37

1 0.863   100 Yr 1225.00 878.33 887.49 885.95 887.61 0.001032 4.00 537.06 608.68 0.28
1 0.863   10 Yr 615.00 878.33 886.47 884.92 886.58 0.001014 3.51 333.27 502.28 0.27



HEC-RAS  Plan: 2stg Springmill   River: John Edwards D   Reach: 1 (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
1 0.863   50 Yr 1020.00 878.33 887.24 885.87 887.35 0.000959 3.75 486.88 594.74 0.27
1 0.863   500 Yr 1715.00 878.33 888.11 886.59 888.25 0.001076 4.35 660.20 642.22 0.29

1 0.876   100 Yr 1130.00 878.47 887.53 886.46 887.72 0.001221 4.34 424.24 568.79 0.32
1 0.876   10 Yr 565.00 878.47 886.51 884.41 886.68 0.001103 3.60 246.80 500.65 0.30
1 0.876   50 Yr 940.00 878.47 887.27 885.55 887.45 0.001129 4.04 379.97 553.87 0.31
1 0.876   500 Yr 1582.00 878.47 888.14 886.87 888.36 0.001276 4.76 532.08 605.32 0.34

1 .881     Golf Course Brid Bridge

1 0.889   100 Yr 1130.00 879.24 887.70 885.77 887.91 0.001139 4.37 385.75 195.18 0.32
1 0.889   10 Yr 565.00 879.24 886.73 884.36 886.84 0.000694 3.01 267.54 112.76 0.24
1 0.889   50 Yr 940.00 879.24 887.45 885.42 887.62 0.000977 3.92 353.16 179.36 0.30
1 0.889   500 Yr 1582.00 879.24 888.30 886.42 888.59 0.001443 5.25 483.63 291.50 0.37

1 0.905   100 Yr 1130.00 879.40 887.94 886.40 888.03 0.000924 3.19 526.08 328.71 0.27
1 0.905   10 Yr 565.00 879.40 886.83 885.57 886.92 0.000988 2.95 311.74 227.35 0.27
1 0.905   50 Yr 940.00 879.40 887.64 886.23 887.73 0.000906 3.07 467.72 307.33 0.27
1 0.905   500 Yr 1582.00 879.40 888.63 886.78 888.74 0.000897 3.33 662.96 360.36 0.27

1 0.943    H               100 Yr 1130.00 880.67 888.10 885.91 888.18 0.000639 3.28 665.56 381.08 0.24
1 0.943    H               10 Yr 565.00 880.67 887.00 885.16 887.09 0.000769 3.12 347.88 320.18 0.26
1 0.943    H               50 Yr 940.00 880.67 887.80 885.91 887.88 0.000651 3.19 572.73 365.40 0.24
1 0.943    H               500 Yr 1582.00 880.67 888.80 887.12 888.88 0.000576 3.37 890.64 410.24 0.24

1 0.963   100 Yr 1130.00 880.95 888.14 887.02 888.35 0.001478 4.67 465.67 295.21 0.37
1 0.963   10 Yr 565.00 880.95 887.06 885.52 887.24 0.001396 3.87 232.17 170.26 0.34
1 0.963   50 Yr 940.00 880.95 887.84 886.69 888.03 0.001357 4.29 388.38 229.91 0.35
1 0.963   500 Yr 1582.00 880.95 888.84 887.52 889.01 0.001173 4.54 689.38 339.98 0.33

1 0.969    Golf Course Brid Bridge

1 0.975   100 Yr 1130.00 881.03 888.42 887.24 888.54 0.000943 3.86 604.28 399.85 0.29
1 0.975   10 Yr 565.00 881.03 887.61 885.97 887.71 0.000786 3.16 351.29 262.32 0.26
1 0.975   50 Yr 940.00 881.03 888.12 886.97 888.25 0.001057 3.93 503.18 378.62 0.31
1 0.975   500 Yr 1582.00 881.03 889.05 887.72 889.15 0.000783 3.78 868.69 446.02 0.27

1 0.995    I               100 Yr 1130.00 881.31 888.53 888.66 0.001299 4.12 546.35 326.56 0.33
1 0.995    I               10 Yr 565.00 881.31 887.70 887.81 0.001128 3.38 310.02 235.69 0.30
1 0.995    I               50 Yr 940.00 881.31 888.24 888.38 0.001403 4.11 454.61 307.40 0.34
1 0.995    I               500 Yr 1582.00 881.31 889.13 889.26 0.001134 4.18 757.66 372.03 0.32

1 1.029   100 Yr 1130.00 881.78 888.72 887.41 888.93 0.001478 4.63 454.32 286.17 0.37
1 1.029   10 Yr 565.00 881.78 887.87 886.00 888.01 0.001053 3.45 257.64 180.35 0.30
1 1.029   50 Yr 940.00 881.78 888.45 887.00 888.65 0.001421 4.37 382.03 250.16 0.36
1 1.029   500 Yr 1582.00 881.78 889.30 888.00 889.50 0.001376 4.81 639.02 350.23 0.36

1 1.047   100 Yr 1130.00 882.09 888.84 888.14 889.22 0.003135 6.11 301.92 157.72 0.51
1 1.047   10 Yr 565.00 882.09 887.96 887.13 888.22 0.002466 4.68 181.03 118.75 0.44
1 1.047   50 Yr 940.00 882.09 888.57 887.86 888.92 0.003023 5.75 261.14 145.82 0.50
1 1.047   500 Yr 1582.00 882.09 889.38 888.64 889.81 0.003290 6.76 394.75 220.34 0.53

1 1.050    Golf Course Brid Bridge

1 1.059   100 Yr 1130.00 882.16 889.33 888.19 889.63 0.002072 5.19 345.58 170.74 0.42
1 1.059   10 Yr 565.00 882.16 888.42 886.94 888.60 0.001543 3.88 208.75 126.38 0.35
1 1.059   50 Yr 940.00 882.16 889.09 887.83 889.35 0.001879 4.77 306.27 160.23 0.40
1 1.059   500 Yr 1582.00 882.16 889.84 888.79 890.20 0.002365 5.94 437.83 193.16 0.46

1 1.075   100 Yr 1130.00 882.26 889.63 888.56 889.80 0.001418 4.24 430.97 280.80 0.35
1 1.075   10 Yr 565.00 882.26 888.57 887.46 888.74 0.001607 3.79 229.60 175.51 0.36
1 1.075   50 Yr 940.00 882.26 889.35 888.35 889.52 0.001429 4.08 374.53 259.58 0.35
1 1.075   500 Yr 1582.00 882.26 890.22 888.90 890.40 0.001353 4.49 577.75 378.99 0.35

1 1.085   100 Yr 1130.00 882.37 889.72 888.76 889.89 0.001691 4.27 419.45 289.57 0.37
1 1.085   10 Yr 565.00 882.37 888.66 887.99 888.85 0.002258 4.04 216.61 182.48 0.41
1 1.085   50 Yr 940.00 882.37 889.44 888.58 889.60 0.001735 4.12 362.34 272.45 0.37
1 1.085   500 Yr 1582.00 882.37 890.27 889.12 890.51 0.002203 5.31 581.37 443.63 0.43

1 1.09     Golf Course Brid Bridge

1 1.094   100 Yr 1130.00 882.56 889.87 888.56 890.02 0.001361 3.87 454.01 271.31 0.34
1 1.094   10 Yr 565.00 882.56 888.97 887.82 889.08 0.001259 3.15 262.71 153.81 0.31
1 1.094   50 Yr 940.00 882.56 889.62 888.36 889.75 0.001335 3.67 398.26 262.07 0.33
1 1.094   500 Yr 1582.00 882.56 890.54 888.97 890.67 0.001244 4.08 720.92 374.35 0.33

1 1.105   100 Yr 1130.00 882.81 889.94 888.92 890.16 0.001807 4.88 374.48 160.82 0.40
1 1.105   10 Yr 565.00 882.81 889.03 887.97 889.19 0.001487 3.84 236.04 145.43 0.35
1 1.105   50 Yr 940.00 882.81 889.68 888.72 889.88 0.001690 4.54 334.25 156.21 0.38
1 1.105   500 Yr 1582.00 882.81 890.57 889.34 890.83 0.001803 5.30 480.48 270.33 0.40



HEC-RAS  Plan: 2stg Springmill   River: John Edwards D   Reach: 1 (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
1 1.127    J               100 Yr 1130.00 883.29 890.20 889.00 890.35 0.001323 4.67 501.97 252.15 0.35
1 1.127    J               10 Yr 565.00 883.29 889.19 888.04 889.38 0.001642 4.56 260.99 223.95 0.38
1 1.127    J               50 Yr 940.00 883.29 889.91 888.75 890.07 0.001378 4.60 430.50 245.42 0.35
1 1.127    J               500 Yr 1582.00 883.29 890.86 889.00 891.00 0.001140 4.67 674.69 265.43 0.33

1 1.143   100 Yr 1130.00 883.63 890.33 889.08 890.45 0.001071 3.73 527.58 285.64 0.31
1 1.143   10 Yr 565.00 883.63 889.41 888.38 889.51 0.000972 3.06 307.34 208.57 0.28
1 1.143   50 Yr 940.00 883.63 890.06 888.90 890.18 0.001090 3.61 456.31 270.68 0.31
1 1.143   500 Yr 1582.00 883.63 890.97 889.45 891.09 0.000959 3.85 700.15 343.18 0.30

1 1.151    Golf Course Brid Bridge

1 1.157   100 Yr 1130.00 883.72 890.47 889.82 890.73 0.002238 5.26 391.65 314.01 0.44
1 1.157   10 Yr 565.00 883.72 889.66 888.51 889.87 0.001886 4.23 219.90 240.55 0.39
1 1.157   50 Yr 940.00 883.72 890.22 889.62 890.48 0.002219 5.04 332.70 288.98 0.43
1 1.157   500 Yr 1582.00 883.72 891.07 890.19 891.32 0.002031 5.45 551.33 376.84 0.43

1 1.174   100 Yr 1130.00 883.83 890.64 890.97 0.002315 5.80 356.16 418.62 0.45
1 1.174   10 Yr 565.00 883.83 889.80 890.06 0.001861 4.62 202.40 372.76 0.39
1 1.174   50 Yr 940.00 883.83 890.39 890.70 0.002237 5.51 306.50 405.44 0.44
1 1.174   500 Yr 1582.00 883.83 891.22 891.55 0.002278 6.17 479.70 452.65 0.45

1 1.190   100 Yr 1130.00 883.94 890.83 891.23 0.002983 6.24 299.28 381.32 0.50
1 1.190   10 Yr 565.00 883.94 889.97 890.24 0.002274 4.78 181.15 344.51 0.42
1 1.190   50 Yr 940.00 883.94 890.57 890.94 0.002808 5.84 261.85 370.52 0.48
1 1.190   500 Yr 1582.00 883.94 891.39 891.84 0.003148 6.90 390.98 414.98 0.53

1 1.199    Golf Course Brid Bridge

1 1.206   100 Yr 1130.00 883.94 891.38 890.22 891.61 0.001622 4.95 389.36 414.35 0.38
1 1.206   10 Yr 565.00 883.94 890.52 888.79 890.66 0.001079 3.59 254.84 368.40 0.30
1 1.206   50 Yr 940.00 883.94 891.12 889.98 891.33 0.001479 4.57 345.47 396.74 0.36
1 1.206   500 Yr 1582.00 883.94 891.93 890.70 892.20 0.001804 5.57 496.21 450.86 0.40

1 1.225    K               100 Yr 1130.00 884.56 891.63 891.77 0.001033 3.92 468.94 310.41 0.31
1 1.225    K               10 Yr 565.00 884.56 890.69 890.77 0.000759 2.93 308.30 197.75 0.25
1 1.225    K               50 Yr 940.00 884.56 891.35 891.47 0.000963 3.64 417.64 275.07 0.29
1 1.225    K               500 Yr 1582.00 884.56 892.22 892.38 0.001115 4.39 627.92 396.64 0.32

1 1.262   100 Yr 1130.00 884.87 891.85 890.39 891.93 0.000624 3.26 673.83 406.76 0.24
1 1.262   10 Yr 565.00 884.87 890.83 888.99 890.91 0.000609 2.82 385.32 251.65 0.23
1 1.262   50 Yr 940.00 884.87 891.55 890.20 891.63 0.000626 3.15 583.07 366.28 0.24
1 1.262   500 Yr 1582.00 884.87 892.46 890.74 892.55 0.000612 3.46 874.43 476.74 0.25

1 1.305   100 Yr 1130.00 885.23 891.77 890.99 892.38 0.004340 6.87 218.50 363.62 0.57
1 1.305   10 Yr 565.00 885.23 890.92 889.61 891.23 0.002687 4.70 145.30 159.49 0.43
1 1.305   50 Yr 940.00 885.23 891.53 890.60 892.04 0.003843 6.23 195.29 337.79 0.53
1 1.305   500 Yr 1582.00 885.23 892.39 891.76 892.99 0.004179 7.34 358.13 412.78 0.57

1 1.327    L               100 Yr 1130.00 885.42 892.37 891.69 892.88 0.003754 6.80 236.45 305.61 0.53
1 1.327    L               10 Yr 565.00 885.42 891.23 890.43 891.63 0.003576 5.60 139.87 235.37 0.50
1 1.327    L               50 Yr 940.00 885.42 892.02 891.43 892.50 0.003786 6.50 205.66 290.69 0.53
1 1.327    L               500 Yr 1582.00 885.42 892.86 892.19 893.54 0.004622 8.02 279.46 327.23 0.60

1 1.336    Golf Course Brid Bridge

1 1.340   100 Yr 1130.00 885.57 893.04 891.92 893.63 0.003539 6.94 238.33 335.70 0.53
1 1.340   10 Yr 565.00 885.57 892.05 890.39 892.38 0.002308 4.90 144.74 222.16 0.41
1 1.340   50 Yr 940.00 885.57 892.76 891.45 893.28 0.003189 6.36 209.69 319.81 0.49
1 1.340   500 Yr 1582.00 885.57 893.88 893.00 894.45 0.003189 7.25 337.44 404.90 0.51

1 1.360   100 Yr 955.00 885.71 893.83 890.95 893.91 0.000568 2.77 522.81 402.31 0.20
1 1.360   10 Yr 480.00 885.71 892.50 889.66 892.57 0.000563 2.31 274.50 256.00 0.19
1 1.360   50 Yr 790.00 885.71 893.45 890.53 893.53 0.000580 2.67 440.91 374.81 0.20
1 1.360   500 Yr 1337.00 885.71 894.63 891.68 894.73 0.000634 3.19 774.08 552.61 0.22

1 1.380   100 Yr 955.00 885.86 893.94 891.76 893.97 0.000277 1.79 809.14 451.12 0.13
1 1.380   10 Yr 480.00 885.86 892.60 889.76 892.63 0.000400 1.81 428.07 370.75 0.15
1 1.380   50 Yr 790.00 885.86 893.57 891.43 893.59 0.000288 1.75 698.50 433.21 0.13
1 1.380   500 Yr 1337.00 885.86 894.76 892.15 894.79 0.000247 1.85 1060.87 476.07 0.13

1 1.391    Private Drive   Culvert

1 1.398   100 Yr 955.00 886.15 893.96 891.37 893.98 0.000292 1.65 788.21 389.03 0.13
1 1.398   10 Yr 480.00 886.15 892.63 890.06 892.66 0.000442 1.68 432.26 311.83 0.15
1 1.398   50 Yr 790.00 886.15 893.61 890.97 893.63 0.000298 1.59 692.05 377.02 0.13
1 1.398   500 Yr 1337.00 886.15 894.78 892.17 894.81 0.000257 1.72 1024.65 413.20 0.13

1 1.423   100 Yr 955.00 886.33 893.99 891.46 894.04 0.000490 2.34 748.91 427.61 0.17
1 1.423   10 Yr 480.00 886.33 892.68 890.14 892.76 0.000875 2.62 296.32 255.65 0.22
1 1.423   50 Yr 790.00 886.33 893.64 891.06 893.69 0.000547 2.37 605.87 387.38 0.18



HEC-RAS  Plan: 2stg Springmill   River: John Edwards D   Reach: 1 (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
1 1.423   500 Yr 1337.00 886.33 894.82 892.68 894.85 0.000333 2.12 1122.54 499.44 0.15

1 1.478    M               100 Yr 955.00 886.74 894.16 892.82 894.26 0.001075 3.25 586.98 506.51 0.25
1 1.478    M               10 Yr 480.00 886.74 892.97 890.64 893.14 0.001815 3.56 198.36 157.74 0.31
1 1.478    M               50 Yr 790.00 886.74 893.83 891.67 893.93 0.001200 3.28 462.16 388.52 0.26
1 1.478    M               500 Yr 1337.00 886.74 894.93 893.48 894.98 0.000598 2.66 1037.99 569.98 0.19

1 1.523   100 Yr 955.00 887.07 894.39 891.73 894.63 0.001518 3.94 247.53 718.10 0.32
1 1.523   10 Yr 480.00 887.07 893.36 890.52 893.46 0.000910 2.58 186.97 69.56 0.24
1 1.523   50 Yr 790.00 887.07 894.08 891.36 894.27 0.001315 3.51 229.14 632.65 0.30
1 1.523   500 Yr 1337.00 887.07 895.06 892.45 895.14 0.000677 2.89 914.19 880.68 0.22

1 1.540    161st Street    Bridge

1 1.547   100 Yr 955.00 887.34 895.03 891.75 895.11 0.000489 2.47 451.74 755.57 0.19
1 1.547   10 Yr 480.00 887.34 893.56 890.72 893.62 0.000470 1.96 286.53 446.57 0.18
1 1.547   50 Yr 790.00 887.34 894.50 891.44 894.58 0.000513 2.36 392.40 638.12 0.19
1 1.547   500 Yr 1337.00 887.34 896.06 892.54 896.14 0.000463 2.71 735.35 967.38 0.19

1 1.607    N               100 Yr 955.00 887.80 895.24 895.29 0.000569 2.53 714.60 470.17 0.20
1 1.607    N               10 Yr 480.00 887.80 893.77 893.90 0.001532 3.37 222.75 178.42 0.30
1 1.607    N               50 Yr 790.00 887.80 894.71 894.79 0.000916 2.99 480.50 417.79 0.24
1 1.607    N               500 Yr 1337.00 887.80 896.26 896.29 0.000321 2.14 1246.03 616.22 0.15

1 1.650    O               100 Yr 845.00 888.12 895.36 895.51 0.001522 3.88 377.19 301.31 0.31
1 1.650    O               10 Yr 445.00 888.12 894.13 894.33 0.002244 3.86 155.93 114.22 0.36
1 1.650    O               50 Yr 700.00 888.12 894.92 895.10 0.001870 4.03 267.14 168.31 0.34
1 1.650    O               500 Yr 1183.00 888.12 896.33 896.40 0.000756 3.10 745.97 445.52 0.23

1 1.696   100 Yr 845.00 888.64 895.71 893.65 895.80 0.000883 2.97 477.22 331.66 0.24
1 1.696   10 Yr 445.00 888.64 894.62 892.42 894.76 0.001340 3.05 160.09 150.00 0.29
1 1.696   50 Yr 700.00 888.64 895.34 893.23 895.45 0.001033 3.03 364.77 293.11 0.26
1 1.696   500 Yr 1183.00 888.64 896.50 894.28 896.57 0.000604 2.73 801.33 453.13 0.21

1 1.704    Private Drive   Bridge

1 1.709   100 Yr 845.00 888.67 896.32 894.25 896.36 0.000538 2.36 567.65 399.16 0.19
1 1.709   10 Yr 445.00 888.67 894.94 893.07 895.08 0.001538 3.20 162.84 193.66 0.30
1 1.709   50 Yr 700.00 888.67 895.99 893.84 896.04 0.000607 2.39 454.57 364.72 0.20
1 1.709   500 Yr 1183.00 888.67 896.84 894.90 896.88 0.000453 2.31 875.76 431.70 0.17

1 1.751    P               100 Yr 845.00 888.75 896.44 896.56 0.001083 3.29 428.68 302.66 0.27
1 1.751    P               10 Yr 445.00 888.75 895.28 895.43 0.001531 3.23 159.68 125.27 0.31
1 1.751    P               50 Yr 700.00 888.75 896.14 896.27 0.001169 3.27 340.52 277.22 0.28
1 1.751    P               500 Yr 1183.00 888.75 896.94 897.06 0.001056 3.48 590.32 341.85 0.27

1 1.878    Q               100 Yr 845.00 889.01 897.17 897.30 0.001083 3.63 458.63 352.00 0.27
1 1.878    Q               10 Yr 445.00 889.01 896.20 896.36 0.001244 3.43 188.61 202.76 0.28
1 1.878    Q               50 Yr 700.00 889.01 896.90 897.04 0.001113 3.56 369.51 312.69 0.27
1 1.878    Q               500 Yr 1183.00 889.01 897.65 897.77 0.001043 3.76 643.16 411.04 0.27

1 1.940   100 Yr 845.00 889.13 897.53 894.81 897.82 0.001721 4.53 218.94 290.66 0.34
1 1.940   10 Yr 445.00 889.13 896.59 893.43 896.74 0.001061 3.14 157.05 148.19 0.26
1 1.940   50 Yr 700.00 889.13 897.27 894.38 897.50 0.001459 4.04 201.67 260.18 0.31
1 1.940   500 Yr 1183.00 889.13 897.99 895.73 898.42 0.002380 5.62 249.14 336.00 0.41

1 1.956    Ditch Road      Bridge

1 1.961   100 Yr 845.00 889.35 898.68 895.26 898.88 0.001372 3.79 262.43 305.03 0.27
1 1.961   10 Yr 445.00 889.35 896.80 893.90 896.98 0.001822 3.39 134.06 75.63 0.30
1 1.961   50 Yr 700.00 889.35 897.76 894.83 898.00 0.001946 4.04 198.21 167.77 0.32
1 1.961   500 Yr 1183.00 889.35 899.52 896.18 899.77 0.001523 4.36 320.71 375.59 0.29

1 2.030    R               100 Yr 845.00 889.84 899.16 899.22 0.000536 2.44 616.07 388.70 0.17
1 2.030    R               10 Yr 445.00 889.84 897.41 897.55 0.001344 3.10 177.31 116.65 0.26
1 2.030    R               50 Yr 700.00 889.84 898.42 898.53 0.000984 3.04 365.60 271.43 0.23
1 2.030    R               500 Yr 1183.00 889.84 900.03 900.07 0.000356 2.17 976.37 437.47 0.14

1 2.077   100 Yr 845.00 890.18 899.31 899.34 0.000430 2.06 737.81 411.07 0.15
1 2.077   10 Yr 445.00 890.18 897.78 897.92 0.001595 3.25 211.44 248.40 0.27
1 2.077   50 Yr 700.00 890.18 898.69 898.75 0.000764 2.55 499.49 359.90 0.20
1 2.077   500 Yr 1183.00 890.18 900.13 900.15 0.000295 1.86 1099.78 469.13 0.13

1 2.170    S               100 Yr 845.00 890.97 899.60 897.48 899.67 0.001110 2.77 561.56 436.33 0.24
1 2.170    S               10 Yr 445.00 890.97 898.63 895.80 898.75 0.001785 2.97 216.33 248.90 0.29
1 2.170    S               50 Yr 700.00 890.97 899.18 896.81 899.29 0.001608 3.12 391.77 374.88 0.28
1 2.170    S               500 Yr 1183.00 890.97 900.33 898.88 900.38 0.000706 2.45 915.55 536.03 0.19

1 2.228   100 Yr 845.00 891.46 899.91 898.26 899.99 0.000956 2.92 619.12 442.99 0.22
1 2.228   10 Yr 445.00 891.46 899.06 896.24 899.14 0.000985 2.65 288.90 296.09 0.22
1 2.228   50 Yr 700.00 891.46 899.60 897.40 899.68 0.001061 2.95 486.89 403.29 0.23



HEC-RAS  Plan: 2stg Springmill   River: John Edwards D   Reach: 1 (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
1 2.228   500 Yr 1183.00 891.46 900.54 898.84 900.60 0.000754 2.79 944.11 557.89 0.20

1 2.320    T               100 Yr 845.00 891.68 900.25 897.91 900.28 0.000393 2.03 1079.58 606.57 0.15
1 2.320    T               10 Yr 445.00 891.68 899.41 896.33 899.44 0.000406 1.87 621.37 504.54 0.14
1 2.320    T               50 Yr 700.00 891.68 899.97 897.35 899.99 0.000409 2.00 915.19 572.67 0.15
1 2.320    T               500 Yr 1183.00 891.68 900.83 898.94 900.85 0.000369 2.09 1421.15 652.39 0.14

1 2.426   100 Yr 845.00 891.93 900.53 898.35 900.59 0.000835 2.76 632.36 439.57 0.21
1 2.426   10 Yr 445.00 891.93 899.70 896.95 899.77 0.000874 2.53 326.20 293.76 0.21
1 2.426   50 Yr 700.00 891.93 900.26 897.90 900.33 0.000887 2.75 517.97 401.06 0.21
1 2.426   500 Yr 1183.00 891.93 901.09 899.65 901.14 0.000734 2.76 898.12 528.51 0.20

1 2.503    U               100 Yr 845.00 892.12 900.88 898.16 901.01 0.001159 3.43 406.49 331.67 0.25
1 2.503    U               10 Yr 445.00 892.12 900.04 896.82 900.14 0.000908 2.74 225.93 168.51 0.22
1 2.503    U               50 Yr 700.00 892.12 900.62 897.74 900.75 0.001114 3.26 343.78 264.18 0.24
1 2.503    U               500 Yr 1183.00 892.12 901.40 899.60 901.54 0.001183 3.67 540.02 504.53 0.26

1 2.635   100 Yr 545.00 892.44 901.31 901.32 0.000164 1.22 809.09 390.49 0.09
1 2.635   10 Yr 275.00 892.44 900.42 900.43 0.000163 1.08 481.18 351.12 0.09
1 2.635   50 Yr 455.00 892.44 901.04 901.05 0.000167 1.19 705.65 384.67 0.09
1 2.635   500 Yr 763.00 892.44 901.84 901.85 0.000168 1.32 1018.80 401.66 0.10

1 2.712    V               100 Yr 545.00 892.65 901.38 897.58 901.41 0.000264 1.65 539.61 301.86 0.12
1 2.712    V               10 Yr 275.00 892.65 900.49 896.33 900.51 0.000233 1.40 304.72 215.68 0.11
1 2.712    V               50 Yr 455.00 892.65 901.11 897.21 901.14 0.000265 1.61 461.59 284.37 0.12
1 2.712    V               500 Yr 763.00 892.65 901.91 898.47 901.94 0.000268 1.76 710.31 341.30 0.12

1 2.785   100 Yr 545.00 892.86 901.48 901.50 0.000208 1.40 620.53 290.16 0.11
1 2.785   10 Yr 275.00 892.86 900.57 900.58 0.000164 1.10 383.22 227.45 0.09
1 2.785   50 Yr 455.00 892.86 901.21 901.23 0.000199 1.33 545.21 274.74 0.10
1 2.785   500 Yr 763.00 892.86 902.01 902.03 0.000228 1.56 783.52 319.25 0.11

1 2.830    W               100 Yr 545.00 892.98 901.51 896.29 901.52 0.000071 0.97 722.17 312.79 0.07
1 2.830    W               10 Yr 275.00 892.98 900.60 895.80 900.60 0.000039 0.64 473.80 216.70 0.05
1 2.830    W               50 Yr 455.00 892.98 901.24 896.14 901.25 0.000062 0.88 640.98 291.49 0.07
1 2.830    W               500 Yr 763.00 892.98 902.05 896.62 902.07 0.000090 1.16 902.49 357.92 0.08

1 2.927    X               100 Yr 545.00 893.26 901.55 901.55 0.000040 0.74 1051.00 392.99 0.05
1 2.927    X               10 Yr 275.00 893.26 900.61 900.62 0.000026 0.54 710.96 339.34 0.04
1 2.927    X               50 Yr 455.00 893.26 901.27 901.28 0.000037 0.69 945.98 376.00 0.05
1 2.927    X               500 Yr 763.00 893.26 902.09 902.10 0.000049 0.87 1275.65 427.94 0.06

1 2.973   100 Yr 545.00 893.39 901.56 896.83 901.57 0.000057 0.89 754.47 729.35 0.07
1 2.973   10 Yr 275.00 893.39 900.62 896.25 900.63 0.000032 0.59 570.25 429.71 0.05
1 2.973   50 Yr 455.00 893.39 901.28 896.65 901.29 0.000049 0.80 700.50 711.41 0.06
1 2.973   500 Yr 763.00 893.39 902.11 897.23 902.12 0.000075 1.09 862.69 767.03 0.08

1 2.986    Spring Mill Road Bridge

1 2.988   100 Yr 545.00 894.24 902.12 897.55 902.14 0.000147 1.42 484.13 774.09 0.10
1 2.988   10 Yr 275.00 894.24 900.75 896.69 900.77 0.000145 1.18 272.93 265.02 0.10
1 2.988   50 Yr 455.00 894.24 901.67 897.29 901.69 0.000154 1.38 417.01 736.98 0.11
1 2.988   500 Yr 763.00 894.24 902.91 898.08 902.94 0.000153 1.58 602.46 831.50 0.11

1 3.027   100 Yr 545.00 894.42 902.16 898.38 902.18 0.000136 1.28 543.77 326.28 0.10
1 3.027   10 Yr 275.00 894.42 900.79 897.27 900.80 0.000157 1.13 322.58 154.94 0.10
1 3.027   50 Yr 455.00 894.42 901.71 898.05 901.73 0.000146 1.25 470.96 268.09 0.10
1 3.027   500 Yr 763.00 894.42 902.95 899.61 902.97 0.000138 1.41 674.50 433.71 0.10
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John Edwards Alternatives       Plan: Springmill 2stg ditch    2/16/2015 

   RS = 3.027  IEFAs due to high ground U/S and subdivision bldgs.
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John Edwards Alternatives       Plan: Springmill 2stg ditch    2/16/2015 

   RS = 2.988  Lower IEFAs from bridge and roadway & u/s high ground
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John Edwards Alternatives       Plan: Springmill 2stg ditch    2/16/2015 

   RS = 2.986    BR  Springmill Road
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John Edwards Alternatives       Plan: Springmill 2stg ditch    2/16/2015 

   RS = 2.986    BR  Springmill Road
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John Edwards Alternatives       Plan: Springmill 2stg ditch    2/16/2015 

   RS = 2.973  IEFAs from bridge and roadway & u/s high ground
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John Edwards Alternatives       Plan: Springmill 2stg ditch    2/16/2015 

   RS = 2.927  Blocked obstruction due to residence.
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John Edwards Alternatives       Plan: Springmill 2stg ditch    2/16/2015 

   RS = 2.830  IEFAs from residential structures.
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John Edwards Alternatives       Plan: Springmill 2stg ditch    2/16/2015 

   RS = 2.785  Blocked obstruction due to residence.
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John Edwards Alternatives       Plan: Springmill 2stg ditch    2/16/2015 

   RS = 2.712  IEFAs from residential subdivision structures.
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John Edwards Alternatives       Plan: Springmill 2stg ditch    2/16/2015 

   RS = 2.635  Blocked obstruction due to residence.
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John Edwards Alternatives       Plan: Springmill 2stg ditch    2/16/2015 

   RS = 2.503  IEFAs due to high ground U/S and D/S
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John Edwards Alternatives       Plan: Springmill 2stg ditch    2/16/2015 

   RS = 2.426  IEFAs due to high ground U/S
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John Edwards Alternatives       Plan: Springmill 2stg ditch    2/16/2015 

   RS = 2.320  Far left IEFA due to subdivision bldgs.
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John Edwards Alternatives       Plan: Springmill 2stg ditch    2/16/2015 

   RS = 2.228  Far left IEFA due to subdivision bldgs.
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John Edwards Alternatives       Plan: Springmill 2stg ditch    2/16/2015 

   RS = 2.170  Far left IEFA due to subdivision bldgs.
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   RS = 2.077  
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John Edwards Alternatives       Plan: Springmill 2stg ditch    2/16/2015 

   RS = 2.030  
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   RS = 1.961  IEFAs from bridge and roadway
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   RS = 1.956    BR  Ditch Road
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John Edwards Alternatives       Plan: Springmill 2stg ditch    2/16/2015 

   RS = 1.956    BR  Ditch Road
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   RS = 1.940  IEFAs from bridge and roadway
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   RS = 1.878  
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   RS = 1.751  
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   RS = 1.709  IEFAs from bridge and roadway
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   RS = 1.704    BR  Private Crossing 2
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   RS = 1.704    BR  Private Crossing 2
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   RS = 1.696  IEFAs from bridge and roadway
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   RS = 1.650  
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   RS = 1.607  
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   RS = 1.547  Manually extended ROB to elevation 897.  Added pt:
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   RS = 1.540    BR  161st Street
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   RS = 1.540    BR  161st Street
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   RS = 1.523  Manually extended ROB to elevation 896.  Added pts:
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   RS = 1.478  Manually extended ROB to elevation 896.  Added pts:
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   RS = 1.423  LOB IEFAs due to high ground D/S
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   RS = 1.398  
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   RS = 1.391    Culv  Private Crossing 1
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   RS = 1.391    Culv  Private Crossing 1
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   RS = 1.380  LOB IEFAs due to high ground U/S & d/s
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   RS = 1.360  ROB IEFAs due to high ground D/S and incised pond
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   RS = 1.340  ROB IEFAs due to high ground D/S and incised pond
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   RS = 1.336    BR  Golf Course Bridge 7
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   RS = 1.336    BR  Golf Course Bridge 7
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   RS = 1.327  LOB IEFAs due to high ground U/S
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   RS = 1.305  IEFAs represent incised pond
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   RS = 1.262  IEFAs due to high ground U/S

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500 Yr

WS 100 Yr

WS 50 Yr

WS 10 Yr

Crit 500 Yr

Crit 100 Yr

Crit 50 Yr

Crit 10 Yr

Ground

Ineff

Bank Sta

.045 .
0
3
5

.045 .03

 

0 100 200 300 400 500 600 700
884

886

888

890

892

894

896

898

900

John Edwards Alternatives       Plan: Springmill 2stg ditch    2/16/2015 

   RS = 1.225  IEFAs due to high ground U/S
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   RS = 1.206  IEFAs due to high ground U/S
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   RS = 1.199    BR  Golf Bridge 6  - two 0.3' wide wood cross member braces not code
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   RS = 1.199    BR  Golf Bridge 6  - two 0.3' wide wood cross member braces not code
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   RS = 1.190  IEFAs due to high ground U/S
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   RS = 1.174  IEFAs due to high ground D/S
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   RS = 1.157  LOB IEFAs due to high ground D/S
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   RS = 1.151    BR  Golf Course Bridge 5
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   RS = 1.151    BR  Golf Course Bridge 5

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500 Yr

WS 100 Yr

WS 50 Yr

Crit 500 Yr

WS 10 Yr

Crit 100 Yr

Crit 50 Yr

Crit 10 Yr

Ground

Ineff

Bank Sta

.04 .
0
3
5

.04

 

0 100 200 300 400 500 600 700
882

884

886

888

890

892

894

896

898

John Edwards Alternatives       Plan: Springmill 2stg ditch    2/16/2015 

   RS = 1.143  IEFAs due to high ground D/S
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   RS = 1.127  IEFAs due to high ground D/S
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   RS = 1.105  ROB IEFAs due to high ground U/S
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   RS = 1.094  IEFAs due to high ground U/S
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   RS = 1.09     BR  Golf Course Bridge 4
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   RS = 1.09     BR  Golf Course Bridge 4
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   RS = 1.085  IEFAs due to high ground U/S

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500 Yr

WS 100 Yr

WS 50 Yr

Crit 500 Yr

Crit 100 Yr

WS 10 Yr

Crit 50 Yr

Crit 10 Yr

Ground

Ineff

Bank Sta

.045 .
0
3
5

.045

 

0 100 200 300 400 500 600 700
882

884

886

888

890

892

894

896

898

John Edwards Alternatives       Plan: Springmill 2stg ditch    2/16/2015 

   RS = 1.075  IEFAs due to high ground U/S & d/s

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500 Yr

WS 100 Yr

WS 50 Yr

Crit 500 Yr

WS 10 Yr

Crit 100 Yr

Crit 50 Yr

Crit 10 Yr

Ground

Ineff

Bank Sta

.045 .
0
3
5

.045

 

0 100 200 300 400 500 600 700
882

884

886

888

890

892

894

896

John Edwards Alternatives       Plan: Springmill 2stg ditch    2/16/2015 

   RS = 1.059  
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   RS = 1.050    BR  Golf Course Bridge 3
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   RS = 1.050    BR  Golf Course Bridge 3
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   RS = 1.047  IEFAs due to bridge and high ground U/S
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   RS = 1.029  IEFAs due to high ground U/S
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   RS = 0.995  
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   RS = 0.975  IEFAs due to bridge and roadway
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   RS = 0.969    BR  Golf Bridge 2
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   RS = 0.969    BR  Golf Bridge 2
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   RS = 0.963  IEFAs due to bridge and roadway
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   RS = 0.943  IEFAs due to high ground U/S & d/s
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   RS = 0.905  LOB IEFAs due to high ground D/S & u/s
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   RS = 0.889  IEFAs due to high ground
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   RS = .881     BR  Golf Course Bridge 1
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   RS = .881     BR  Golf Course Bridge 1

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500 Yr

WS 100 Yr

WS 50 Yr

Crit 500 Yr

WS 10 Yr

Crit 100 Yr

Crit 50 Yr

Crit 10 Yr

Ground

Ineff

Bank Sta

.04 .
0
3
5

.04



 

0 200 400 600 800 1000
875

880

885

890

895

900

John Edwards Alternatives       Plan: Springmill 2stg ditch    2/16/2015 

   RS = 0.876  IEFAs due to high ground U/S & d/s
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   RS = 0.863  IEFAs dur to high ground U/S & d/s
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   RS = 0.841  ROB IEFA due to high ground U/S
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   RS = 0.823  LOB and ROB IEFAs due to roadway and bridge and high ground just
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   RS = 0.821    BR  Towne Road
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   RS = 0.821    BR  Towne Road
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   RS = 0.809  LOB and ROB IEFAs due to roadway and bridge plus impact of high 
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   RS = 0.774  ineffectives from high ground u/s of u/s bridge
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   RS = 0.737  
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   RS = 0.674  

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500 Yr

WS 100 Yr

WS 50 Yr

WS 10 Yr

Ground

Bank Sta

.045 .
0
8

.
0
4
5

.045 .
0
8

.
0
4
5

 

0 200 400 600 800 1000
875

880

885

890

895

John Edwards Alternatives       Plan: Springmill 2stg ditch    2/16/2015 

   RS = 0.560  
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   RS = 0.465  
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   RS = 0.364  
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   RS = 0.316  
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   RS = 0.269  Blocked obstruction due to residence.
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   RS = 0.186  Blocked obstruction due to residence.
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   RS = 0.142  LOB and ROB IEFAs due to roadway and bridge, higher N to make fl
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   RS = 0.134    BR  North Eagle Creek Avenue
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   RS = 0.134    BR  North Eagle Creek Avenue
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   RS = 0.121  LOB and ROB IEFAs due to roadway and bridge
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   RS = 0.079  LOB and ROB IEFAs due to roadway and bridge
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Promising Solution 15 – 2-Stage Channel downstream of Towne Rd. 
along John Edwards Drain 

  

  

 
 

 



  

HEC-RAS  Plan: 2stg 30ft shelf   River: John Edwards D   Reach: 1
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
1 0.079   100 Yr 1381.00 871.38 877.35 876.15 877.48 0.001700 3.70 827.55 1282.36 0.33
1 0.079   10 Yr 691.00 871.38 874.99 874.99 875.89 0.018680 7.62 90.66 50.33 1.00
1 0.079   50 Yr 1147.00 871.38 877.12 875.75 877.25 0.001702 3.55 701.87 1264.65 0.33
1 0.079   500 Yr 1933.00 871.38 877.83 876.88 877.96 0.001702 3.99 1082.98 1318.35 0.34

1 0.121   100 Yr 1381.00 871.74 877.77 877.30 878.05 0.003122 5.24 577.66 841.82 0.45
1 0.121   10 Yr 691.00 871.74 877.12 875.64 877.48 0.003281 4.81 151.86 832.52 0.45
1 0.121   50 Yr 1147.00 871.74 877.53 876.56 877.81 0.003068 5.00 492.97 838.44 0.45
1 0.121   500 Yr 1933.00 871.74 878.24 877.64 878.54 0.003225 5.73 749.76 959.49 0.47

1 0.134    Eagle Creek Aven Bridge

1 0.142   100 Yr 1381.00 871.92 879.59 876.60 879.67 0.000612 2.78 1032.92 502.18 0.21
1 0.142   10 Yr 691.00 871.92 879.01 875.51 879.05 0.000313 1.85 701.54 467.08 0.15
1 0.142   50 Yr 1147.00 871.92 879.43 876.26 879.50 0.000516 2.50 925.27 496.06 0.19
1 0.142   500 Yr 1933.00 871.92 879.89 877.49 880.01 0.000880 3.45 1218.19 513.39 0.25

1 0.186    A               100 Yr 1381.00 872.29 879.74 879.84 0.000818 2.95 725.77 335.54 0.23
1 0.186    A               10 Yr 691.00 872.29 879.09 879.15 0.000469 2.04 511.32 327.29 0.17
1 0.186    A               50 Yr 1147.00 872.29 879.56 879.64 0.000699 2.66 666.30 333.27 0.21
1 0.186    A               500 Yr 1933.00 872.29 880.10 880.23 0.001069 3.52 847.83 339.83 0.27

1 0.269    B               100 Yr 1381.00 872.99 880.15 880.27 0.001213 3.33 734.62 413.88 0.28
1 0.269    B               10 Yr 691.00 872.99 879.35 879.43 0.000908 2.54 427.99 352.06 0.23
1 0.269    B               50 Yr 1147.00 872.99 879.92 880.03 0.001116 3.09 641.59 391.04 0.26
1 0.269    B               500 Yr 1933.00 872.99 880.62 880.75 0.001347 3.75 931.03 432.90 0.29

1 0.316   100 Yr 1381.00 873.63 880.50 880.61 0.001489 3.28 627.95 361.02 0.30
1 0.316   10 Yr 691.00 873.63 879.62 879.74 0.001568 2.98 329.73 307.54 0.29
1 0.316   50 Yr 1147.00 873.63 880.25 880.36 0.001516 3.19 538.04 350.94 0.30
1 0.316   500 Yr 1933.00 873.63 880.99 881.11 0.001485 3.49 810.84 380.70 0.30

1 0.364    C               100 Yr 1381.00 874.85 880.87 880.94 0.001045 2.65 740.23 379.79 0.25
1 0.364    C               10 Yr 691.00 874.85 880.02 880.07 0.001061 2.25 438.24 330.57 0.24
1 0.364    C               50 Yr 1147.00 874.85 880.62 880.69 0.001037 2.51 648.37 365.46 0.24
1 0.364    C               500 Yr 1933.00 874.85 881.36 881.44 0.001079 2.93 934.65 408.57 0.25

1 0.465    D               100 Yr 1381.00 875.25 881.49 881.63 0.001589 3.49 579.99 340.92 0.31
1 0.465    D               10 Yr 691.00 875.25 880.64 880.76 0.001530 2.91 313.27 274.88 0.29
1 0.465    D               50 Yr 1147.00 875.25 881.24 881.37 0.001590 3.34 496.52 328.13 0.30
1 0.465    D               500 Yr 1933.00 875.25 882.00 882.14 0.001584 3.77 758.41 366.78 0.31

1 0.560    E               100 Yr 1225.00 875.63 882.24 882.38 0.001418 3.41 541.64 410.87 0.29
1 0.560    E               10 Yr 615.00 875.63 881.34 881.45 0.001246 2.79 259.03 229.07 0.27
1 0.560    E               50 Yr 1020.00 875.63 881.99 882.13 0.001418 3.28 441.97 324.17 0.29
1 0.560    E               500 Yr 1715.00 875.63 882.74 882.88 0.001339 3.58 755.05 441.67 0.29

1 0.674    F               100 Yr 1225.00 876.09 883.12 883.30 0.001631 3.66 436.36 325.10 0.31
1 0.674    F               10 Yr 615.00 876.09 882.07 882.19 0.001213 2.82 231.99 156.17 0.26
1 0.674    F               50 Yr 1020.00 876.09 882.84 883.01 0.001491 3.43 366.75 193.65 0.30
1 0.674    F               500 Yr 1715.00 876.09 883.63 883.83 0.001857 3.99 619.08 453.07 0.34

1 0.737    G               100 Yr 1225.00 876.51 883.66 883.86 0.001717 3.82 426.52 292.58 0.32
1 0.737    G               10 Yr 615.00 876.51 882.49 882.62 0.001340 2.93 209.61 59.83 0.28
1 0.737    G               50 Yr 1020.00 876.51 883.35 883.55 0.001710 3.68 337.79 271.35 0.32
1 0.737    G               500 Yr 1715.00 876.51 884.22 884.43 0.001751 4.12 604.07 362.19 0.33

1 0.774   100 Yr 1225.00 877.03 884.01 884.19 0.001631 3.64 432.34 395.22 0.31
1 0.774   10 Yr 615.00 877.03 882.76 882.89 0.001474 2.98 206.58 62.11 0.29
1 0.774   50 Yr 1020.00 877.03 883.70 883.87 0.001588 3.48 361.49 347.84 0.31
1 0.774   500 Yr 1715.00 877.03 884.57 884.77 0.001766 4.01 570.73 452.99 0.33

1 0.809   100 Yr 1225.00 877.53 884.30 882.33 884.77 0.003596 5.50 222.70 380.70 0.46
1 0.809   10 Yr 615.00 877.53 883.05 881.27 883.27 0.002288 3.77 163.31 51.35 0.36
1 0.809   50 Yr 1020.00 877.53 883.99 882.00 884.36 0.002927 4.91 207.59 254.07 0.42
1 0.809   500 Yr 1715.00 877.53 884.83 883.04 885.56 0.005357 6.83 250.93 423.37 0.56

1 0.821    Towne Road      Bridge

1 0.823   100 Yr 1225.00 877.92 885.81 884.87 886.40 0.003058 6.89 233.68 379.01 0.52
1 0.823   10 Yr 615.00 877.92 883.01 883.01 884.39 0.014578 9.41 65.35 24.93 1.00
1 0.823   50 Yr 1020.00 877.92 885.64 884.45 886.10 0.002458 6.04 221.48 373.79 0.46
1 0.823   500 Yr 1715.00 877.92 885.95 885.52 887.00 0.005374 9.27 242.98 382.99 0.69

1 0.841   100 Yr 1225.00 878.10 886.20 885.75 886.77 0.004052 7.15 270.11 138.27 0.57
1 0.841   10 Yr 615.00 878.10 884.77 884.27 885.44 0.005952 6.86 111.56 74.99 0.66
1 0.841   50 Yr 1020.00 878.10 885.91 885.45 886.45 0.003912 6.75 232.22 128.86 0.56
1 0.841   500 Yr 1715.00 878.10 887.13 886.32 887.59 0.002962 6.88 412.54 211.33 0.51

1 0.863   100 Yr 1225.00 878.33 886.91 885.95 887.14 0.002101 5.34 421.66 524.09 0.40
1 0.863   10 Yr 615.00 878.33 885.64 884.92 885.98 0.003303 5.63 186.99 421.86 0.48



HEC-RAS  Plan: 2stg 30ft shelf   River: John Edwards D   Reach: 1 (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
1 0.863   50 Yr 1020.00 878.33 886.58 885.87 886.83 0.002347 5.42 355.37 508.04 0.42
1 0.863   500 Yr 1715.00 878.33 887.68 886.59 887.87 0.001652 5.16 574.27 618.68 0.36

1 0.876   100 Yr 1130.00 878.47 887.00 886.46 887.34 0.002293 5.56 331.44 535.66 0.44
1 0.876   10 Yr 565.00 878.47 885.83 884.41 886.17 0.002519 4.88 143.30 374.40 0.44
1 0.876   50 Yr 940.00 878.47 886.68 885.55 887.04 0.002406 5.45 276.51 513.39 0.44
1 0.876   500 Yr 1582.00 878.47 887.74 886.87 888.04 0.001911 5.56 460.85 581.57 0.41

1 .881     Golf Course Brid Bridge

1 0.889   100 Yr 1130.00 879.24 887.40 885.77 887.66 0.001476 4.79 346.85 176.37 0.36
1 0.889   10 Yr 565.00 879.24 886.52 884.36 886.65 0.000869 3.27 243.65 108.92 0.27
1 0.889   50 Yr 940.00 879.24 887.13 885.42 887.35 0.001299 4.35 314.34 160.99 0.34
1 0.889   500 Yr 1582.00 879.24 888.00 886.42 888.33 0.001759 5.61 425.72 223.61 0.40

1 0.905   100 Yr 1130.00 879.40 887.70 886.40 887.81 0.001225 3.59 478.34 311.21 0.31
1 0.905   10 Yr 565.00 879.40 886.63 885.57 886.74 0.001336 3.35 274.82 208.51 0.31
1 0.905   50 Yr 940.00 879.40 887.38 886.23 887.49 0.001271 3.54 416.14 289.83 0.31
1 0.905   500 Yr 1582.00 879.40 888.39 886.78 888.51 0.001130 3.67 614.93 350.00 0.30

1 0.943    H               100 Yr 1130.00 880.67 887.91 885.91 888.01 0.000815 3.62 605.84 371.66 0.27
1 0.943    H               10 Yr 565.00 880.67 886.85 885.16 886.97 0.000986 3.45 309.38 297.95 0.29
1 0.943    H               50 Yr 940.00 880.67 887.59 885.91 887.70 0.000861 3.58 512.16 353.40 0.28
1 0.943    H               500 Yr 1582.00 880.67 888.60 887.12 888.69 0.000712 3.67 823.21 401.83 0.26

1 0.963   100 Yr 1130.00 880.95 887.96 887.02 888.20 0.001683 4.86 416.71 238.60 0.39
1 0.963   10 Yr 565.00 880.95 886.94 885.52 887.15 0.001660 4.13 211.65 159.80 0.37
1 0.963   50 Yr 940.00 880.95 887.65 886.69 887.89 0.001732 4.72 346.22 215.76 0.39
1 0.963   500 Yr 1582.00 880.95 888.64 887.52 888.86 0.001489 4.99 623.65 327.34 0.37

1 0.969    Golf Course Brid Bridge

1 0.975   100 Yr 1130.00 881.03 888.30 887.24 888.44 0.001145 4.19 562.20 390.08 0.32
1 0.975   10 Yr 565.00 881.03 887.66 885.97 887.75 0.000727 3.06 364.03 268.08 0.25
1 0.975   50 Yr 940.00 881.03 888.04 886.97 888.19 0.001200 4.15 478.09 374.06 0.33
1 0.975   500 Yr 1582.00 881.03 888.91 887.72 889.02 0.000949 4.10 765.21 435.35 0.30

1 0.995    I               100 Yr 1130.00 881.31 888.43 888.58 0.001516 4.39 513.15 320.22 0.36
1 0.995    I               10 Yr 565.00 881.31 887.74 887.84 0.001050 3.29 319.82 238.04 0.29
1 0.995    I               50 Yr 940.00 881.31 888.18 888.34 0.001536 4.26 436.91 301.74 0.36
1 0.995    I               500 Yr 1582.00 881.31 889.01 889.16 0.001351 4.49 711.88 370.29 0.35

1 1.029   100 Yr 1130.00 881.78 888.65 887.41 888.88 0.001609 4.78 434.88 277.17 0.38
1 1.029   10 Yr 565.00 881.78 887.90 886.00 888.04 0.001015 3.40 262.98 183.69 0.30
1 1.029   50 Yr 940.00 881.78 888.41 887.00 888.62 0.001487 4.45 372.73 245.29 0.36
1 1.029   500 Yr 1582.00 881.78 889.21 888.00 889.44 0.001551 5.05 608.77 338.82 0.38

1 1.047   100 Yr 1130.00 882.09 888.78 888.14 889.18 0.003350 6.26 293.31 155.28 0.53
1 1.047   10 Yr 565.00 882.09 887.99 887.13 888.24 0.002379 4.62 184.07 119.93 0.43
1 1.047   50 Yr 940.00 882.09 888.54 887.86 888.90 0.003142 5.84 256.72 144.47 0.51
1 1.047   500 Yr 1582.00 882.09 889.31 888.64 889.77 0.003562 6.97 381.82 215.49 0.55

1 1.050    Golf Course Brid Bridge

1 1.059   100 Yr 1130.00 882.16 889.32 888.19 889.62 0.002104 5.22 343.22 170.13 0.42
1 1.059   10 Yr 565.00 882.16 888.43 886.92 888.61 0.001524 3.86 210.03 126.89 0.35
1 1.059   50 Yr 940.00 882.16 889.09 887.84 889.35 0.001888 4.78 305.60 160.05 0.40
1 1.059   500 Yr 1582.00 882.16 889.81 888.79 890.18 0.002431 6.00 432.67 191.98 0.46

1 1.075   100 Yr 1130.00 882.26 889.62 888.56 889.80 0.001434 4.26 429.18 280.10 0.35
1 1.075   10 Yr 565.00 882.26 888.58 887.46 888.75 0.001586 3.77 230.97 176.11 0.35
1 1.075   50 Yr 940.00 882.26 889.34 888.35 889.51 0.001434 4.09 373.95 259.37 0.35
1 1.075   500 Yr 1582.00 882.26 890.20 888.90 890.38 0.001379 4.52 573.88 377.53 0.35

1 1.085   100 Yr 1130.00 882.37 889.71 888.76 889.88 0.001709 4.29 417.85 289.03 0.37
1 1.085   10 Yr 565.00 882.37 888.67 887.99 888.85 0.002228 4.02 217.83 183.15 0.41
1 1.085   50 Yr 940.00 882.37 889.43 888.58 889.60 0.001741 4.13 361.86 272.31 0.37
1 1.085   500 Yr 1582.00 882.37 890.26 889.12 890.50 0.002259 5.36 575.38 442.25 0.44

1 1.09     Golf Course Brid Bridge

1 1.094   100 Yr 1130.00 882.56 889.87 888.56 890.01 0.001371 3.88 452.81 271.12 0.34
1 1.094   10 Yr 565.00 882.56 888.97 887.82 889.08 0.001255 3.14 263.09 153.91 0.31
1 1.094   50 Yr 940.00 882.56 889.62 888.36 889.75 0.001337 3.67 397.93 262.01 0.33
1 1.094   500 Yr 1582.00 882.56 890.53 888.97 890.66 0.001259 4.10 717.72 374.06 0.33

1 1.105   100 Yr 1130.00 882.81 889.93 888.92 890.16 0.001817 4.89 373.68 160.73 0.40
1 1.105   10 Yr 565.00 882.81 889.03 887.97 889.19 0.001482 3.83 236.37 145.47 0.35
1 1.105   50 Yr 940.00 882.81 889.68 888.72 889.88 0.001693 4.55 334.03 156.19 0.38
1 1.105   500 Yr 1582.00 882.81 890.57 889.34 890.82 0.001816 5.32 479.17 269.88 0.41



HEC-RAS  Plan: 2stg 30ft shelf   River: John Edwards D   Reach: 1 (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
1 1.127    J               100 Yr 1130.00 883.29 890.19 889.00 890.35 0.001330 4.68 501.07 252.08 0.35
1 1.127    J               10 Yr 565.00 883.29 889.19 888.04 889.38 0.001637 4.55 261.39 224.00 0.37
1 1.127    J               50 Yr 940.00 883.29 889.91 888.75 890.06 0.001380 4.61 430.23 245.39 0.35
1 1.127    J               500 Yr 1582.00 883.29 890.86 889.00 891.00 0.001147 4.69 673.18 265.32 0.33

1 1.143   100 Yr 1130.00 883.63 890.33 889.08 890.45 0.001074 3.74 526.89 285.49 0.31
1 1.143   10 Yr 565.00 883.63 889.41 888.38 889.51 0.000971 3.06 307.51 208.62 0.28
1 1.143   50 Yr 940.00 883.63 890.05 888.90 890.18 0.001091 3.61 456.10 270.64 0.31
1 1.143   500 Yr 1582.00 883.63 890.97 889.45 891.09 0.000964 3.86 698.79 342.34 0.30

1 1.151    Golf Course Brid Bridge

1 1.157   100 Yr 1130.00 883.72 890.47 889.82 890.73 0.002244 5.26 391.20 313.84 0.44
1 1.157   10 Yr 565.00 883.72 889.66 888.51 889.87 0.001886 4.23 219.92 240.56 0.39
1 1.157   50 Yr 940.00 883.72 890.22 889.62 890.47 0.002221 5.04 332.56 288.90 0.43
1 1.157   500 Yr 1582.00 883.72 891.07 890.19 891.32 0.002042 5.46 550.13 376.58 0.43

1 1.174   100 Yr 1130.00 883.83 890.64 890.97 0.002319 5.80 355.89 418.55 0.45
1 1.174   10 Yr 565.00 883.83 889.80 890.06 0.001860 4.62 202.42 372.77 0.39
1 1.174   50 Yr 940.00 883.83 890.39 890.70 0.002238 5.51 306.42 405.42 0.44
1 1.174   500 Yr 1582.00 883.83 891.22 891.55 0.002286 6.18 478.97 452.42 0.45

1 1.190   100 Yr 1130.00 883.94 890.83 891.23 0.002987 6.24 299.13 381.27 0.50
1 1.190   10 Yr 565.00 883.94 889.97 890.24 0.002274 4.78 181.16 344.52 0.42
1 1.190   50 Yr 940.00 883.94 890.57 890.94 0.002809 5.84 261.81 370.51 0.48
1 1.190   500 Yr 1582.00 883.94 891.38 891.84 0.003157 6.91 390.54 414.81 0.53

1 1.199    Golf Course Brid Bridge

1 1.206   100 Yr 1130.00 883.94 891.38 890.22 891.61 0.001622 4.95 389.31 414.33 0.38
1 1.206   10 Yr 565.00 883.94 890.52 888.79 890.66 0.001079 3.59 254.84 368.40 0.30
1 1.206   50 Yr 940.00 883.94 891.12 889.98 891.33 0.001480 4.57 345.45 396.73 0.36
1 1.206   500 Yr 1582.00 883.94 891.93 890.70 892.20 0.001806 5.57 496.01 450.80 0.40

1 1.225    K               100 Yr 1130.00 884.56 891.63 891.77 0.001033 3.92 468.91 310.37 0.31
1 1.225    K               10 Yr 565.00 884.56 890.69 890.77 0.000759 2.93 308.30 197.75 0.25
1 1.225    K               50 Yr 940.00 884.56 891.35 891.47 0.000963 3.64 417.61 275.05 0.29
1 1.225    K               500 Yr 1582.00 884.56 892.22 892.38 0.001116 4.39 627.65 396.58 0.33

1 1.262   100 Yr 1130.00 884.87 891.85 890.39 891.93 0.000624 3.26 673.80 406.75 0.24
1 1.262   10 Yr 565.00 884.87 890.83 888.99 890.91 0.000609 2.82 385.32 251.65 0.23
1 1.262   50 Yr 940.00 884.87 891.55 890.20 891.63 0.000626 3.15 583.02 366.26 0.24
1 1.262   500 Yr 1582.00 884.87 892.46 890.74 892.55 0.000613 3.46 874.29 476.70 0.25

1 1.305   100 Yr 1130.00 885.23 891.77 890.99 892.38 0.004340 6.87 218.49 363.61 0.57
1 1.305   10 Yr 565.00 885.23 890.92 889.61 891.23 0.002687 4.70 145.30 159.49 0.43
1 1.305   50 Yr 940.00 885.23 891.53 890.60 892.04 0.003844 6.23 195.28 337.77 0.53
1 1.305   500 Yr 1582.00 885.23 892.39 891.76 892.99 0.004183 7.34 357.96 412.75 0.57

1 1.327    L               100 Yr 1130.00 885.42 892.37 891.69 892.88 0.003754 6.80 236.45 305.61 0.53
1 1.327    L               10 Yr 565.00 885.42 891.23 890.43 891.63 0.003576 5.60 139.87 235.37 0.50
1 1.327    L               50 Yr 940.00 885.42 892.01 891.43 892.50 0.003787 6.50 205.65 290.68 0.53
1 1.327    L               500 Yr 1582.00 885.42 892.86 892.19 893.54 0.004623 8.02 279.44 327.22 0.60

1 1.336    Golf Course Brid Bridge

1 1.340   100 Yr 1130.00 885.57 893.04 891.92 893.63 0.003539 6.94 238.33 335.70 0.53
1 1.340   10 Yr 565.00 885.57 892.05 890.39 892.38 0.002308 4.90 144.74 222.16 0.41
1 1.340   50 Yr 940.00 885.57 892.76 891.45 893.28 0.003190 6.36 209.67 319.80 0.49
1 1.340   500 Yr 1582.00 885.57 893.88 893.00 894.45 0.003189 7.25 337.44 404.90 0.51

1 1.360   100 Yr 955.00 885.71 893.83 890.95 893.91 0.000568 2.77 522.81 402.31 0.20
1 1.360   10 Yr 480.00 885.71 892.50 889.66 892.57 0.000563 2.31 274.50 256.00 0.19
1 1.360   50 Yr 790.00 885.71 893.45 890.53 893.53 0.000580 2.67 440.89 374.80 0.20
1 1.360   500 Yr 1337.00 885.71 894.63 891.68 894.73 0.000634 3.19 774.08 552.61 0.22

1 1.380   100 Yr 955.00 885.86 893.94 891.76 893.97 0.000277 1.79 809.14 451.12 0.13
1 1.380   10 Yr 480.00 885.86 892.60 889.76 892.63 0.000400 1.81 428.07 370.75 0.15
1 1.380   50 Yr 790.00 885.86 893.57 891.43 893.59 0.000288 1.75 698.48 433.20 0.13
1 1.380   500 Yr 1337.00 885.86 894.76 892.15 894.79 0.000247 1.85 1060.87 476.07 0.13

1 1.391    Private Drive   Culvert

1 1.398   100 Yr 955.00 886.15 893.96 891.37 893.98 0.000292 1.65 788.21 389.03 0.13
1 1.398   10 Yr 480.00 886.15 892.63 890.06 892.66 0.000442 1.68 432.26 311.83 0.15
1 1.398   50 Yr 790.00 886.15 893.61 890.97 893.63 0.000298 1.59 692.03 377.02 0.13
1 1.398   500 Yr 1337.00 886.15 894.78 892.17 894.81 0.000257 1.72 1024.65 413.20 0.13

1 1.423   100 Yr 955.00 886.33 893.99 891.46 894.04 0.000490 2.34 748.91 427.61 0.17
1 1.423   10 Yr 480.00 886.33 892.68 890.14 892.76 0.000875 2.62 296.32 255.65 0.22
1 1.423   50 Yr 790.00 886.33 893.64 891.06 893.69 0.000547 2.37 605.87 387.38 0.18



HEC-RAS  Plan: 2stg 30ft shelf   River: John Edwards D   Reach: 1 (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
1 1.423   500 Yr 1337.00 886.33 894.82 892.68 894.85 0.000333 2.12 1122.54 499.44 0.15

1 1.478    M               100 Yr 955.00 886.74 894.16 892.82 894.26 0.001075 3.25 586.98 506.51 0.25
1 1.478    M               10 Yr 480.00 886.74 892.97 890.64 893.14 0.001815 3.56 198.36 157.74 0.31
1 1.478    M               50 Yr 790.00 886.74 893.83 891.67 893.93 0.001200 3.28 462.16 388.52 0.26
1 1.478    M               500 Yr 1337.00 886.74 894.93 893.48 894.98 0.000598 2.66 1037.99 569.98 0.19

1 1.523   100 Yr 955.00 887.07 894.39 891.73 894.63 0.001518 3.94 247.53 718.10 0.32
1 1.523   10 Yr 480.00 887.07 893.36 890.52 893.46 0.000910 2.58 186.97 69.56 0.24
1 1.523   50 Yr 790.00 887.07 894.08 891.36 894.27 0.001315 3.51 229.14 632.65 0.30
1 1.523   500 Yr 1337.00 887.07 895.06 892.45 895.14 0.000677 2.89 914.19 880.68 0.22

1 1.540    161st Street    Bridge

1 1.547   100 Yr 955.00 887.34 895.03 891.75 895.11 0.000489 2.47 451.74 755.57 0.19
1 1.547   10 Yr 480.00 887.34 893.56 890.72 893.62 0.000470 1.96 286.53 446.57 0.18
1 1.547   50 Yr 790.00 887.34 894.50 891.44 894.58 0.000513 2.36 392.40 638.12 0.19
1 1.547   500 Yr 1337.00 887.34 896.06 892.54 896.14 0.000463 2.71 735.35 967.38 0.19

1 1.607    N               100 Yr 955.00 887.80 895.24 895.29 0.000569 2.53 714.60 470.17 0.20
1 1.607    N               10 Yr 480.00 887.80 893.77 893.90 0.001532 3.37 222.75 178.42 0.30
1 1.607    N               50 Yr 790.00 887.80 894.71 894.79 0.000916 2.99 480.50 417.79 0.24
1 1.607    N               500 Yr 1337.00 887.80 896.26 896.29 0.000321 2.14 1246.03 616.22 0.15

1 1.650    O               100 Yr 845.00 888.12 895.36 895.51 0.001522 3.88 377.19 301.31 0.31
1 1.650    O               10 Yr 445.00 888.12 894.13 894.33 0.002244 3.86 155.93 114.22 0.36
1 1.650    O               50 Yr 700.00 888.12 894.92 895.10 0.001870 4.03 267.14 168.31 0.34
1 1.650    O               500 Yr 1183.00 888.12 896.33 896.40 0.000756 3.10 745.97 445.52 0.23

1 1.696   100 Yr 845.00 888.64 895.71 893.65 895.80 0.000883 2.97 477.22 331.66 0.24
1 1.696   10 Yr 445.00 888.64 894.62 892.42 894.76 0.001340 3.05 160.09 150.00 0.29
1 1.696   50 Yr 700.00 888.64 895.34 893.23 895.45 0.001033 3.03 364.77 293.11 0.26
1 1.696   500 Yr 1183.00 888.64 896.50 894.28 896.57 0.000604 2.73 801.33 453.13 0.21

1 1.704    Private Drive   Bridge

1 1.709   100 Yr 845.00 888.67 896.32 894.25 896.36 0.000538 2.36 567.65 399.16 0.19
1 1.709   10 Yr 445.00 888.67 894.94 893.07 895.08 0.001538 3.20 162.84 193.66 0.30
1 1.709   50 Yr 700.00 888.67 895.99 893.84 896.04 0.000607 2.39 454.57 364.72 0.20
1 1.709   500 Yr 1183.00 888.67 896.84 894.90 896.88 0.000453 2.31 875.76 431.70 0.17

1 1.751    P               100 Yr 845.00 888.75 896.44 896.56 0.001083 3.29 428.68 302.66 0.27
1 1.751    P               10 Yr 445.00 888.75 895.28 895.43 0.001531 3.23 159.68 125.27 0.31
1 1.751    P               50 Yr 700.00 888.75 896.14 896.27 0.001169 3.27 340.52 277.22 0.28
1 1.751    P               500 Yr 1183.00 888.75 896.94 897.06 0.001056 3.48 590.32 341.85 0.27

1 1.878    Q               100 Yr 845.00 889.01 897.17 897.30 0.001083 3.63 458.63 352.00 0.27
1 1.878    Q               10 Yr 445.00 889.01 896.20 896.36 0.001244 3.43 188.61 202.76 0.28
1 1.878    Q               50 Yr 700.00 889.01 896.90 897.04 0.001113 3.56 369.51 312.69 0.27
1 1.878    Q               500 Yr 1183.00 889.01 897.65 897.77 0.001043 3.76 643.16 411.04 0.27

1 1.940   100 Yr 845.00 889.13 897.53 894.81 897.82 0.001721 4.53 218.94 290.66 0.34
1 1.940   10 Yr 445.00 889.13 896.59 893.43 896.74 0.001061 3.14 157.05 148.19 0.26
1 1.940   50 Yr 700.00 889.13 897.27 894.38 897.50 0.001459 4.04 201.67 260.18 0.31
1 1.940   500 Yr 1183.00 889.13 897.99 895.73 898.42 0.002380 5.62 249.14 336.00 0.41

1 1.956    Ditch Road      Bridge

1 1.961   100 Yr 845.00 889.35 898.68 895.26 898.88 0.001372 3.79 262.43 305.03 0.27
1 1.961   10 Yr 445.00 889.35 896.80 893.90 896.98 0.001822 3.39 134.06 75.63 0.30
1 1.961   50 Yr 700.00 889.35 897.76 894.83 898.00 0.001946 4.04 198.21 167.77 0.32
1 1.961   500 Yr 1183.00 889.35 899.52 896.18 899.77 0.001523 4.36 320.71 375.59 0.29

1 2.030    R               100 Yr 845.00 889.84 899.16 899.22 0.000536 2.44 616.07 388.70 0.17
1 2.030    R               10 Yr 445.00 889.84 897.41 897.55 0.001344 3.10 177.31 116.65 0.26
1 2.030    R               50 Yr 700.00 889.84 898.42 898.53 0.000984 3.04 365.60 271.43 0.23
1 2.030    R               500 Yr 1183.00 889.84 900.03 900.07 0.000356 2.17 976.37 437.47 0.14

1 2.077   100 Yr 845.00 890.18 899.31 899.34 0.000430 2.06 737.81 411.07 0.15
1 2.077   10 Yr 445.00 890.18 897.78 897.92 0.001595 3.25 211.44 248.40 0.27
1 2.077   50 Yr 700.00 890.18 898.69 898.75 0.000764 2.55 499.49 359.90 0.20
1 2.077   500 Yr 1183.00 890.18 900.13 900.15 0.000295 1.86 1099.78 469.13 0.13

1 2.170    S               100 Yr 845.00 890.97 899.60 897.48 899.67 0.001110 2.77 561.56 436.33 0.24
1 2.170    S               10 Yr 445.00 890.97 898.63 895.80 898.75 0.001785 2.97 216.33 248.90 0.29
1 2.170    S               50 Yr 700.00 890.97 899.18 896.81 899.29 0.001608 3.12 391.77 374.88 0.28
1 2.170    S               500 Yr 1183.00 890.97 900.33 898.88 900.38 0.000706 2.45 915.55 536.03 0.19

1 2.228   100 Yr 845.00 891.46 899.91 898.26 899.99 0.000956 2.92 619.12 442.99 0.22
1 2.228   10 Yr 445.00 891.46 899.06 896.24 899.14 0.000985 2.65 288.90 296.09 0.22
1 2.228   50 Yr 700.00 891.46 899.60 897.40 899.68 0.001061 2.95 486.89 403.29 0.23



HEC-RAS  Plan: 2stg 30ft shelf   River: John Edwards D   Reach: 1 (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
1 2.228   500 Yr 1183.00 891.46 900.54 898.84 900.60 0.000754 2.79 944.11 557.89 0.20

1 2.320    T               100 Yr 845.00 891.68 900.25 897.91 900.28 0.000393 2.03 1079.58 606.57 0.15
1 2.320    T               10 Yr 445.00 891.68 899.41 896.33 899.44 0.000406 1.87 621.37 504.54 0.14
1 2.320    T               50 Yr 700.00 891.68 899.97 897.35 899.99 0.000409 2.00 915.19 572.67 0.15
1 2.320    T               500 Yr 1183.00 891.68 900.83 898.94 900.85 0.000369 2.09 1421.15 652.39 0.14

1 2.426   100 Yr 845.00 891.93 900.53 898.35 900.59 0.000835 2.76 632.36 439.57 0.21
1 2.426   10 Yr 445.00 891.93 899.70 896.95 899.77 0.000874 2.53 326.20 293.76 0.21
1 2.426   50 Yr 700.00 891.93 900.26 897.90 900.33 0.000887 2.75 517.97 401.06 0.21
1 2.426   500 Yr 1183.00 891.93 901.09 899.65 901.14 0.000734 2.76 898.12 528.51 0.20

1 2.503    U               100 Yr 845.00 892.12 900.88 898.16 901.01 0.001159 3.43 406.49 331.67 0.25
1 2.503    U               10 Yr 445.00 892.12 900.04 896.82 900.14 0.000908 2.74 225.93 168.51 0.22
1 2.503    U               50 Yr 700.00 892.12 900.62 897.74 900.75 0.001114 3.26 343.78 264.18 0.24
1 2.503    U               500 Yr 1183.00 892.12 901.40 899.60 901.54 0.001183 3.67 540.02 504.53 0.26

1 2.635   100 Yr 545.00 892.44 901.31 901.32 0.000164 1.22 809.09 390.49 0.09
1 2.635   10 Yr 275.00 892.44 900.42 900.43 0.000163 1.08 481.18 351.12 0.09
1 2.635   50 Yr 455.00 892.44 901.04 901.05 0.000167 1.19 705.65 384.67 0.09
1 2.635   500 Yr 763.00 892.44 901.84 901.85 0.000168 1.32 1018.80 401.66 0.10

1 2.712    V               100 Yr 545.00 892.65 901.38 897.58 901.41 0.000264 1.65 539.61 301.86 0.12
1 2.712    V               10 Yr 275.00 892.65 900.49 896.33 900.51 0.000233 1.40 304.72 215.68 0.11
1 2.712    V               50 Yr 455.00 892.65 901.11 897.21 901.14 0.000265 1.61 461.59 284.37 0.12
1 2.712    V               500 Yr 763.00 892.65 901.91 898.47 901.94 0.000268 1.76 710.31 341.30 0.12

1 2.785   100 Yr 545.00 892.86 901.48 901.50 0.000208 1.40 620.53 290.16 0.11
1 2.785   10 Yr 275.00 892.86 900.57 900.58 0.000164 1.10 383.22 227.45 0.09
1 2.785   50 Yr 455.00 892.86 901.21 901.23 0.000199 1.33 545.21 274.74 0.10
1 2.785   500 Yr 763.00 892.86 902.01 902.03 0.000228 1.56 783.52 319.25 0.11

1 2.830    W               100 Yr 545.00 892.98 901.53 897.74 901.57 0.000399 2.01 489.88 314.26 0.15
1 2.830    W               10 Yr 275.00 892.98 900.61 896.53 900.65 0.000378 1.74 238.37 218.37 0.14
1 2.830    W               50 Yr 455.00 892.98 901.26 897.38 901.30 0.000408 1.97 407.85 292.89 0.15
1 2.830    W               500 Yr 763.00 892.98 902.07 898.51 902.11 0.000386 2.10 671.93 359.42 0.15

1 2.927    X               100 Yr 545.00 893.26 901.64 901.65 0.000079 0.93 938.02 399.12 0.07
1 2.927    X               10 Yr 275.00 893.26 900.72 900.72 0.000070 0.79 594.34 344.58 0.06
1 2.927    X               50 Yr 455.00 893.26 901.38 901.38 0.000076 0.89 832.94 382.39 0.06
1 2.927    X               500 Yr 763.00 893.26 902.19 902.19 0.000085 1.02 1163.07 434.36 0.07

1 2.973   100 Yr 545.00 893.39 901.66 897.82 901.68 0.000121 1.28 629.74 736.44 0.09
1 2.973   10 Yr 275.00 893.39 900.74 896.72 900.75 0.000120 1.14 357.23 452.43 0.09
1 2.973   50 Yr 455.00 893.39 901.39 897.48 901.41 0.000110 1.19 576.63 718.79 0.09
1 2.973   500 Yr 763.00 893.39 902.21 898.57 902.23 0.000146 1.50 736.50 775.30 0.10

1 2.986    Spring Mill Road Culvert

1 2.988   100 Yr 545.00 894.24 902.34 897.55 902.36 0.000122 1.33 516.94 791.08 0.10
1 2.988   10 Yr 275.00 894.24 901.45 896.69 901.46 0.000070 0.90 383.37 695.05 0.07
1 2.988   50 Yr 455.00 894.24 902.13 897.29 902.15 0.000101 1.18 486.43 775.27 0.09
1 2.988   500 Yr 763.00 894.24 902.75 898.08 902.78 0.000172 1.65 578.97 820.22 0.11

1 3.027   100 Yr 545.00 894.42 902.37 898.38 902.38 0.000113 1.19 578.64 351.20 0.09
1 3.027   10 Yr 275.00 894.42 901.46 897.27 901.47 0.000069 0.83 430.90 253.24 0.07
1 3.027   50 Yr 455.00 894.42 902.16 898.05 902.17 0.000095 1.07 544.27 326.61 0.08
1 3.027   500 Yr 763.00 894.42 902.80 899.61 902.82 0.000155 1.47 649.31 415.14 0.11
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John Edwards Alternatives       Plan: 2stg 30ft shelf    2/15/2015 

   RS = 3.027  IEFAs due to high ground U/S and subdivision bldgs.
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John Edwards Alternatives       Plan: 2stg 30ft shelf    2/15/2015 

   RS = 2.988  Lower IEFAs from bridge and roadway & u/s high ground

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500 Yr

WS 100 Yr

WS 50 Yr

WS 10 Yr

Crit 500 Yr

Crit 100 Yr

Crit 50 Yr

Crit 10 Yr

Ground

Ineff

Bank Sta

.04 .
0
4

.04

 

0 200 400 600 800 1000 1200
892

894

896

898

900

902

904

906

908

John Edwards Alternatives       Plan: 2stg 30ft shelf    2/15/2015 

   RS = 2.986    Culv  Springmill Road
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John Edwards Alternatives       Plan: 2stg 30ft shelf    2/15/2015 

   RS = 2.986    Culv  Springmill Road
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John Edwards Alternatives       Plan: 2stg 30ft shelf    2/15/2015 

   RS = 2.973  IEFAs from bridge and roadway & u/s high ground
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John Edwards Alternatives       Plan: 2stg 30ft shelf    2/15/2015 

   RS = 2.927  Blocked obstruction due to residence.
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John Edwards Alternatives       Plan: 2stg 30ft shelf    2/15/2015 

   RS = 2.830  IEFAs from residential structures.
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John Edwards Alternatives       Plan: 2stg 30ft shelf    2/15/2015 

   RS = 2.785  Blocked obstruction due to residence.
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John Edwards Alternatives       Plan: 2stg 30ft shelf    2/15/2015 

   RS = 2.712  IEFAs from residential subdivision structures.
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John Edwards Alternatives       Plan: 2stg 30ft shelf    2/15/2015 

   RS = 2.635  Blocked obstruction due to residence.
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   RS = 2.503  IEFAs due to high ground U/S and D/S
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John Edwards Alternatives       Plan: 2stg 30ft shelf    2/15/2015 

   RS = 2.426  IEFAs due to high ground U/S
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John Edwards Alternatives       Plan: 2stg 30ft shelf    2/15/2015 

   RS = 2.320  Far left IEFA due to subdivision bldgs.
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John Edwards Alternatives       Plan: 2stg 30ft shelf    2/15/2015 

   RS = 2.228  Far left IEFA due to subdivision bldgs.
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   RS = 2.170  Far left IEFA due to subdivision bldgs.
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   RS = 2.077  
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   RS = 2.030  
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   RS = 1.961  IEFAs from bridge and roadway
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   RS = 1.956    BR  Ditch Road
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   RS = 1.956    BR  Ditch Road
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   RS = 1.940  IEFAs from bridge and roadway
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   RS = 1.878  
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   RS = 1.751  
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   RS = 1.709  IEFAs from bridge and roadway
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   RS = 1.704    BR  Private Crossing 2
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   RS = 1.704    BR  Private Crossing 2
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   RS = 1.696  IEFAs from bridge and roadway
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   RS = 1.547  Manually extended ROB to elevation 897.  Added pt:

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500 Yr

WS 100 Yr

WS 50 Yr

WS 10 Yr

Crit 500 Yr

Crit 100 Yr

Crit 50 Yr

Crit 10 Yr

Ground

Ineff

Bank Sta

.045 .
0
4

.045



 

0 200 400 600 800 1000 1200 1400
886

888

890

892

894

896

898

900

902

904

John Edwards Alternatives       Plan: 2stg 30ft shelf    2/15/2015 

   RS = 1.540    BR  161st Street
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   RS = 1.540    BR  161st Street
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   RS = 1.523  Manually extended ROB to elevation 896.  Added pts:
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   RS = 1.478  Manually extended ROB to elevation 896.  Added pts:
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   RS = 1.423  LOB IEFAs due to high ground D/S
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   RS = 1.391    Culv  Private Crossing 1
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   RS = 1.391    Culv  Private Crossing 1
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   RS = 1.380  LOB IEFAs due to high ground U/S & d/s
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   RS = 1.360  ROB IEFAs due to high ground D/S and incised pond

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500 Yr

WS 100 Yr

WS 50 Yr

WS 10 Yr

Crit 500 Yr

Crit 100 Yr

Crit 50 Yr

Crit 10 Yr

Ground

Ineff

Bank Sta

.045 .
0
4

.045

 

0 100 200 300 400 500 600 700
884

886

888

890

892

894

896

898

John Edwards Alternatives       Plan: 2stg 30ft shelf    2/15/2015 

   RS = 1.340  ROB IEFAs due to high ground D/S and incised pond
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   RS = 1.336    BR  Golf Course Bridge 7
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   RS = 1.336    BR  Golf Course Bridge 7
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   RS = 1.327  LOB IEFAs due to high ground U/S
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   RS = 1.305  IEFAs represent incised pond
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   RS = 1.262  IEFAs due to high ground U/S
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   RS = 1.225  IEFAs due to high ground U/S
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   RS = 1.206  IEFAs due to high ground U/S
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   RS = 1.199    BR  Golf Bridge 6  - two 0.3' wide wood cross member braces not code
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   RS = 1.199    BR  Golf Bridge 6  - two 0.3' wide wood cross member braces not code
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   RS = 1.190  IEFAs due to high ground U/S
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   RS = 1.174  IEFAs due to high ground D/S
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   RS = 1.157  LOB IEFAs due to high ground D/S
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   RS = 1.151    BR  Golf Course Bridge 5
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   RS = 1.151    BR  Golf Course Bridge 5
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   RS = 1.143  IEFAs due to high ground D/S
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   RS = 1.127  IEFAs due to high ground D/S
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   RS = 1.105  ROB IEFAs due to high ground U/S

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500 Yr

WS 100 Yr

WS 50 Yr

Crit 500 Yr

WS 10 Yr

Crit 100 Yr

Crit 50 Yr

Crit 10 Yr

Ground

Ineff

Bank Sta

.045 .
0
3
5

.045

 

0 100 200 300 400 500 600 700
882

884

886

888

890

892

894

896

898

John Edwards Alternatives       Plan: 2stg 30ft shelf    2/15/2015 

   RS = 1.094  IEFAs due to high ground U/S
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   RS = 1.09     BR  Golf Course Bridge 4
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   RS = 1.09     BR  Golf Course Bridge 4
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   RS = 1.085  IEFAs due to high ground U/S
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   RS = 1.075  IEFAs due to high ground U/S & d/s

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500 Yr

WS 100 Yr

WS 50 Yr

Crit 500 Yr

WS 10 Yr

Crit 100 Yr

Crit 50 Yr

Crit 10 Yr

Ground

Ineff

Bank Sta

.045 .
0
3
5

.045

 

0 100 200 300 400 500 600 700
882

884

886

888

890

892

894

896

John Edwards Alternatives       Plan: 2stg 30ft shelf    2/15/2015 

   RS = 1.059  

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500 Yr

WS 100 Yr

WS 50 Yr

Crit 500 Yr

WS 10 Yr

Crit 100 Yr

Crit 50 Yr

Crit 10 Yr

Ground

Bank Sta

.045 .
0
3
5

.045

 

0 100 200 300 400 500 600 700
880

882

884

886

888

890

892

894

896

John Edwards Alternatives       Plan: 2stg 30ft shelf    2/15/2015 

   RS = 1.050    BR  Golf Course Bridge 3
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   RS = 1.050    BR  Golf Course Bridge 3
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   RS = 1.029  IEFAs due to high ground U/S
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   RS = 0.995  
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   RS = 0.975  IEFAs due to bridge and roadway
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   RS = 0.969    BR  Golf Bridge 2
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   RS = 0.969    BR  Golf Bridge 2
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   RS = 0.963  IEFAs due to bridge and roadway
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   RS = 0.943  IEFAs due to high ground U/S & d/s
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   RS = 0.905  LOB IEFAs due to high ground D/S & u/s
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   RS = 0.889  IEFAs due to high ground
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   RS = .881     BR  Golf Course Bridge 1
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   RS = .881     BR  Golf Course Bridge 1
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   RS = 0.876  IEFAs due to high ground U/S & d/s
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   RS = 0.863  IEFAs dur to high ground U/S & d/s
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   RS = 0.841  ROB IEFA due to high ground U/S
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   RS = 0.823  LOB and ROB IEFAs due to roadway and bridge and high ground just
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   RS = 0.821    BR  Towne Road
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   RS = 0.821    BR  Towne Road
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   RS = 0.809  LOB and ROB IEFAs due to roadway and bridge plus impact of high 
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   RS = 0.774  ineffectives from high ground u/s of u/s bridge
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   RS = 0.737  
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   RS = 0.674  
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   RS = 0.560  
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   RS = 0.364  
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   RS = 0.316  
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   RS = 0.269  Blocked obstruction due to residence.
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   RS = 0.186  Blocked obstruction due to residence.
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   RS = 0.142  LOB and ROB IEFAs due to roadway and bridge, higher N to make fl
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   RS = 0.134    BR  North Eagle Creek Avenue
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   RS = 0.134    BR  North Eagle Creek Avenue
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   RS = 0.121  LOB and ROB IEFAs due to roadway and bridge
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   RS = 0.079  LOB and ROB IEFAs due to roadway and bridge
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Promising Solution 15 – 2-Stage Channel upstream of 146th St. along 
Little Eagle Creek 

  

  

 
 

 



  

HEC-RAS  Plan: 2stg at 4.305   River: Little Eagle Ck   Reach: Little Eagle Ck
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
Little Eagle Ck 2.246   100-yr 7280.00 842.09 853.85 850.06 853.98 0.001867 3.84 2952.52 487.88 0.23
Little Eagle Ck 2.246   10-yr 3300.00 842.09 851.31 848.12 851.40 0.001866 3.06 1737.58 468.88 0.22
Little Eagle Ck 2.246   25-yr 4670.00 842.09 852.29 849.07 852.39 0.001867 3.37 2198.84 476.00 0.22
Little Eagle Ck 2.246   50-yr 5910.00 842.09 853.07 849.75 853.18 0.001867 3.61 2572.34 481.75 0.23
Little Eagle Ck 2.246   500-yr 11260.00 842.09 855.85 850.84 856.02 0.001866 4.41 3946.06 509.11 0.24

Little Eagle Ck 2.362   100-yr 7280.00 842.21 854.70 851.19 854.77 0.001211 3.23 4182.41 806.46 0.18
Little Eagle Ck 2.362   10-yr 3300.00 842.21 852.25 849.01 852.32 0.001521 2.98 2239.44 775.61 0.20
Little Eagle Ck 2.362   25-yr 4670.00 842.21 853.18 850.36 853.25 0.001376 3.07 2968.10 788.08 0.19
Little Eagle Ck 2.362   50-yr 5910.00 842.21 853.94 850.39 854.01 0.001283 3.15 3569.35 797.56 0.19
Little Eagle Ck 2.362   500-yr 11260.00 842.21 856.68 851.54 856.76 0.001082 3.46 5800.87 843.67 0.18

Little Eagle Ck 2.543   100-yr 7280.00 844.12 855.56 852.57 855.64 0.001248 3.19 4087.91 834.93 0.19
Little Eagle Ck 2.543   10-yr 3300.00 844.12 853.34 849.66 853.40 0.001338 2.73 2285.36 787.13 0.18
Little Eagle Ck 2.543   25-yr 4670.00 844.12 854.17 850.90 854.24 0.001325 2.94 2946.09 805.27 0.19
Little Eagle Ck 2.543   50-yr 5910.00 844.12 854.86 852.57 854.93 0.001286 3.07 3503.45 816.19 0.19
Little Eagle Ck 2.543   500-yr 11260.00 844.12 857.43 852.93 857.51 0.001132 3.44 5702.91 894.21 0.18

Little Eagle Ck 2.652   100-yr 7280.00 845.88 856.41 853.74 856.51 0.002170 3.58 3442.24 1048.87 0.23
Little Eagle Ck 2.652   10-yr 3300.00 845.88 854.28 852.60 854.37 0.002473 3.31 1878.98 812.74 0.24
Little Eagle Ck 2.652   25-yr 4670.00 845.88 855.08 852.84 855.17 0.002351 3.40 2455.60 908.85 0.24
Little Eagle Ck 2.652   50-yr 5910.00 845.88 855.73 853.49 855.82 0.002252 3.45 2931.42 1009.61 0.24
Little Eagle Ck 2.652   500-yr 11260.00 845.88 858.17 854.33 858.27 0.001843 3.73 4786.34 1066.95 0.22

Little Eagle Ck 2.769   100-yr 7280.00 846.13 857.85 854.76 858.07 0.002810 5.18 2532.41 505.45 0.29
Little Eagle Ck 2.769   10-yr 3300.00 846.13 855.70 852.27 855.86 0.002266 3.98 1483.00 467.66 0.25
Little Eagle Ck 2.769   25-yr 4670.00 846.13 856.53 853.75 856.72 0.002547 4.50 1879.80 488.29 0.27
Little Eagle Ck 2.769   50-yr 5910.00 846.13 857.18 854.27 857.39 0.002706 4.86 2199.61 496.18 0.28
Little Eagle Ck 2.769   500-yr 11260.00 846.13 859.48 856.00 859.75 0.002971 5.88 3367.36 527.40 0.30

Little Eagle Ck 2.843   100-yr 7280.00 846.41 858.76 853.96 859.02 0.002299 4.79 2191.69 327.23 0.26
Little Eagle Ck 2.843   10-yr 3300.00 846.41 856.42 851.03 856.55 0.001508 3.28 1384.71 309.87 0.20
Little Eagle Ck 2.843   25-yr 4670.00 846.41 857.34 852.13 857.52 0.001798 3.84 1735.62 315.99 0.22
Little Eagle Ck 2.843   50-yr 5910.00 846.41 858.05 853.02 858.27 0.002057 4.32 1961.45 320.45 0.24
Little Eagle Ck 2.843   500-yr 11260.00 846.41 860.49 855.79 860.86 0.002862 5.91 2767.30 341.81 0.30

Little Eagle Ck 2.906   100-yr 7280.00 847.35 859.52 859.75 0.002537 4.93 2468.54 460.72 0.27
Little Eagle Ck 2.906   10-yr 3300.00 847.35 856.95 857.09 0.002013 3.61 1409.73 345.92 0.23
Little Eagle Ck 2.906   25-yr 4670.00 847.35 857.96 858.14 0.002323 4.22 1785.70 401.10 0.25
Little Eagle Ck 2.906   50-yr 5910.00 847.35 858.74 858.96 0.002502 4.64 2115.94 443.91 0.27
Little Eagle Ck 2.906   500-yr 11260.00 847.35 861.41 861.69 0.002621 5.61 3396.12 507.95 0.29

Little Eagle Ck 2.984   100-yr 7280.00 847.78 860.48 860.65 0.001599 3.93 2505.51 410.62 0.22
Little Eagle Ck 2.984   10-yr 3300.00 847.78 857.76 857.88 0.001604 3.20 1430.00 382.40 0.21
Little Eagle Ck 2.984   25-yr 4670.00 847.78 858.85 858.98 0.001565 3.46 1852.95 392.09 0.21
Little Eagle Ck 2.984   50-yr 5910.00 847.78 859.69 859.83 0.001564 3.68 2182.61 399.49 0.21
Little Eagle Ck 2.984   500-yr 11260.00 847.78 862.44 862.65 0.001762 4.64 3369.68 476.90 0.23

Little Eagle Ck 3.078   100-yr 7280.00 848.59 861.17 861.32 0.001555 3.95 2506.11 438.25 0.21
Little Eagle Ck 3.078   10-yr 3300.00 848.59 858.49 858.60 0.001652 3.36 1409.01 382.15 0.21
Little Eagle Ck 3.078   25-yr 4670.00 848.59 859.54 859.67 0.001598 3.59 1824.50 404.02 0.21
Little Eagle Ck 3.078   50-yr 5910.00 848.59 860.36 860.50 0.001568 3.77 2162.82 420.14 0.21
Little Eagle Ck 3.078   500-yr 11260.00 848.59 863.15 863.34 0.001503 4.36 3430.79 482.49 0.22

Little Eagle Ck 3.181   100-yr 7280.00 849.81 861.89 862.06 0.001918 4.15 2356.96 457.04 0.23
Little Eagle Ck 3.181   10-yr 3300.00 849.81 859.34 859.47 0.002225 3.67 1274.60 386.63 0.24
Little Eagle Ck 3.181   25-yr 4670.00 849.81 860.33 860.48 0.002085 3.86 1675.13 415.46 0.24
Little Eagle Ck 3.181   50-yr 5910.00 849.81 861.12 861.27 0.002003 4.02 2010.12 439.24 0.23
Little Eagle Ck 3.181   500-yr 11260.00 849.81 863.82 864.02 0.001767 4.48 3287.73 506.82 0.23

Little Eagle Ck 3.270   100-yr 7280.00 850.05 862.65 862.79 0.001300 3.40 2521.45 420.15 0.19
Little Eagle Ck 3.270   10-yr 3300.00 850.05 860.16 860.25 0.001272 2.86 1500.90 397.38 0.18
Little Eagle Ck 3.270   25-yr 4670.00 850.05 861.13 861.23 0.001298 3.07 1892.05 407.45 0.19
Little Eagle Ck 3.270   50-yr 5910.00 850.05 861.90 862.02 0.001299 3.22 2207.24 413.19 0.19
Little Eagle Ck 3.270   500-yr 11260.00 850.05 864.54 864.72 0.001305 3.82 3333.17 441.17 0.20

Little Eagle Ck 3.403   100-yr 7280.00 850.53 863.52 863.65 0.001586 3.84 2903.37 460.44 0.21
Little Eagle Ck 3.403   10-yr 3300.00 850.53 860.99 861.07 0.001389 2.95 1770.14 433.49 0.19
Little Eagle Ck 3.403   25-yr 4670.00 850.53 861.98 862.08 0.001473 3.30 2205.35 444.75 0.20
Little Eagle Ck 3.403   50-yr 5910.00 850.53 862.76 862.87 0.001532 3.57 2554.09 453.25 0.21
Little Eagle Ck 3.403   500-yr 11260.00 850.53 865.43 865.61 0.001713 4.48 3805.83 487.03 0.23

Little Eagle Ck 3.498   100-yr 7280.00 851.71 864.22 859.80 864.38 0.001734 4.13 2480.22 588.44 0.23
Little Eagle Ck 3.498   10-yr 3300.00 851.71 861.60 858.47 861.69 0.001395 3.06 1591.07 517.27 0.19
Little Eagle Ck 3.498   25-yr 4670.00 851.71 862.63 859.06 862.74 0.001534 3.48 1937.96 542.71 0.21
Little Eagle Ck 3.498   50-yr 5910.00 851.71 863.43 859.42 863.57 0.001636 3.81 2210.73 568.25 0.22
Little Eagle Ck 3.498   500-yr 11260.00 851.71 866.10 860.72 866.21 0.001197 3.83 4649.17 622.66 0.19

Little Eagle Ck 3.542   100-yr 7280.00 851.53 864.59 860.86 865.08 0.004164 6.41 1467.06 471.56 0.35
Little Eagle Ck 3.542   10-yr 3300.00 851.53 861.95 858.21 862.20 0.002939 4.43 955.85 457.16 0.28
Little Eagle Ck 3.542   25-yr 4670.00 851.53 863.00 859.65 863.33 0.003441 5.22 1155.49 463.35 0.31
Little Eagle Ck 3.542   50-yr 5910.00 851.53 863.81 860.28 864.21 0.003810 5.82 1312.32 467.62 0.33
Little Eagle Ck 3.542   500-yr 11260.00 851.53 866.41 862.27 866.57 0.001498 4.28 3948.08 481.15 0.22

Little Eagle Ck 3.642   100-yr 6660.00 851.98 866.35 860.05 866.79 0.002642 5.77 1384.32 526.95 0.28
Little Eagle Ck 3.642   10-yr 3030.00 851.98 863.17 857.18 863.38 0.001757 3.88 913.52 441.86 0.22
Little Eagle Ck 3.642   25-yr 4280.00 851.98 864.43 858.24 864.73 0.002113 4.63 1100.65 460.85 0.25
Little Eagle Ck 3.642   50-yr 5410.00 851.98 865.40 859.10 865.77 0.002381 5.20 1244.33 475.16 0.27
Little Eagle Ck 3.642   500-yr 10290.00 851.98 867.10 862.55 867.27 0.001419 4.39 3826.50 559.42 0.21



HEC-RAS  Plan: 2stg at 4.305   River: Little Eagle Ck   Reach: Little Eagle Ck (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  

Little Eagle Ck 3.653    146th Street    Bridge

Little Eagle Ck 3.664   100-yr 6660.00 851.98 867.47 859.92 867.74 0.001460 4.39 1676.52 497.69 0.21
Little Eagle Ck 3.664   10-yr 3030.00 851.98 864.02 857.17 864.13 0.000934 2.86 1172.56 463.89 0.16
Little Eagle Ck 3.664   25-yr 4280.00 851.98 865.38 858.14 865.55 0.001139 3.45 1372.04 479.15 0.18
Little Eagle Ck 3.664   50-yr 5410.00 851.98 866.44 859.13 866.65 0.001300 3.92 1526.01 487.61 0.20
Little Eagle Ck 3.664   500-yr 10290.00 851.98 870.35 861.55 870.43 0.000518 2.99 4954.64 577.48 0.13

Little Eagle Ck 3.702   100-yr 6660.00 851.95 867.87 867.95 0.000448 2.57 3402.75 361.88 0.12
Little Eagle Ck 3.702   10-yr 3030.00 851.95 864.22 864.26 0.000338 1.83 2141.22 326.77 0.10
Little Eagle Ck 3.702   25-yr 4280.00 851.95 865.66 865.71 0.000386 2.13 2620.59 342.12 0.11
Little Eagle Ck 3.702   50-yr 5410.00 851.95 866.77 866.84 0.000419 2.36 3009.72 354.19 0.12
Little Eagle Ck 3.702   500-yr 10290.00 851.95 870.45 870.56 0.000527 3.12 4363.81 383.81 0.13

Little Eagle Ck 3.822   100-yr 6660.00 853.07 868.13 860.44 868.16 0.000251 1.83 5183.20 648.98 0.09
Little Eagle Ck 3.822   10-yr 3030.00 853.07 864.43 857.93 864.45 0.000268 1.51 2921.76 573.82 0.09
Little Eagle Ck 3.822   25-yr 4280.00 853.07 865.89 858.78 865.91 0.000258 1.64 3778.61 604.26 0.09
Little Eagle Ck 3.822   50-yr 5410.00 853.07 867.02 859.85 867.05 0.000254 1.73 4474.26 626.66 0.09
Little Eagle Ck 3.822   500-yr 10290.00 853.07 870.75 861.44 870.79 0.000258 2.09 7314.65 939.87 0.09

Little Eagle Ck 3.914   100-yr 6660.00 853.64 868.24 868.26 0.000143 1.30 7337.52 1024.97 0.07
Little Eagle Ck 3.914   10-yr 3030.00 853.64 864.55 864.56 0.000180 1.13 3742.39 898.27 0.07
Little Eagle Ck 3.914   25-yr 4280.00 853.64 866.00 866.01 0.000162 1.20 5094.88 970.76 0.07
Little Eagle Ck 3.914   50-yr 5410.00 853.64 867.13 867.14 0.000152 1.25 6209.63 1003.59 0.07
Little Eagle Ck 3.914   500-yr 10290.00 853.64 870.86 870.88 0.000134 1.44 10067.79 1060.10 0.07

Little Eagle Ck 4.006   100-yr 6660.00 853.92 868.32 868.34 0.000205 1.53 5649.33 879.72 0.08
Little Eagle Ck 4.006   10-yr 3030.00 853.92 864.65 864.67 0.000257 1.32 2797.08 712.29 0.08
Little Eagle Ck 4.006   25-yr 4280.00 853.92 866.09 866.11 0.000229 1.40 3852.14 759.61 0.08
Little Eagle Ck 4.006   50-yr 5410.00 853.92 867.21 867.24 0.000214 1.46 4728.40 794.96 0.08
Little Eagle Ck 4.006   500-yr 10290.00 853.92 870.93 870.96 0.000187 1.67 8193.01 1069.60 0.08

Little Eagle Ck 4.099   100-yr 6660.00 854.95 868.42 860.16 868.45 0.000246 1.63 4990.82 750.30 0.09
Little Eagle Ck 4.099   10-yr 3030.00 854.95 864.78 858.99 864.81 0.000305 1.40 2488.05 567.15 0.09
Little Eagle Ck 4.099   25-yr 4280.00 854.95 866.21 859.43 866.24 0.000287 1.52 3414.36 693.37 0.09
Little Eagle Ck 4.099   50-yr 5410.00 854.95 867.32 859.81 867.35 0.000263 1.57 4195.03 711.69 0.09
Little Eagle Ck 4.099   500-yr 10290.00 854.95 871.03 861.06 871.07 0.000228 1.81 7198.41 898.01 0.09

Little Eagle Ck 4.206   100-yr 6660.00 854.74 868.57 868.61 0.000323 1.82 4692.61 717.31 0.10
Little Eagle Ck 4.206   10-yr 3030.00 854.74 864.97 865.01 0.000395 1.57 2270.28 582.93 0.10
Little Eagle Ck 4.206   25-yr 4280.00 854.74 866.38 866.42 0.000366 1.69 3179.58 664.64 0.10
Little Eagle Ck 4.206   50-yr 5410.00 854.74 867.48 867.52 0.000347 1.75 3925.46 693.43 0.10
Little Eagle Ck 4.206   500-yr 10290.00 854.74 871.16 871.21 0.000299 2.02 6822.83 1063.72 0.10

Little Eagle Ck 4.305   100-yr 6660.00 855.39 868.75 861.06 868.81 0.000413 2.05 4110.01 636.32 0.11
Little Eagle Ck 4.305   10-yr 3030.00 855.39 865.20 859.80 865.24 0.000495 1.71 2007.70 545.73 0.11
Little Eagle Ck 4.305   25-yr 4280.00 855.39 866.59 860.27 866.64 0.000471 1.88 2752.96 617.80 0.12
Little Eagle Ck 4.305   50-yr 5410.00 855.39 867.68 860.65 867.73 0.000440 1.97 3430.24 628.07 0.11
Little Eagle Ck 4.305   500-yr 10290.00 855.39 871.33 862.07 871.40 0.000380 2.28 5790.56 669.45 0.11

Little Eagle Ck 4.397   100-yr 6660.00 856.20 869.06 869.17 0.001572 3.69 2994.42 694.30 0.21
Little Eagle Ck 4.397   10-yr 3030.00 856.20 865.55 865.90 0.005642 5.30 875.05 490.94 0.37
Little Eagle Ck 4.397   25-yr 4280.00 856.20 866.96 867.15 0.003016 4.36 1655.06 595.40 0.28
Little Eagle Ck 4.397   50-yr 5410.00 856.20 868.02 868.15 0.002068 3.93 2303.00 635.44 0.23
Little Eagle Ck 4.397   500-yr 10290.00 856.20 871.59 871.68 0.000965 3.37 4999.80 863.19 0.17

Little Eagle Ck 4.492   100-yr 6140.00 857.52 869.72 866.18 869.81 0.001432 3.47 3183.23 875.52 0.20
Little Eagle Ck 4.492   10-yr 2800.00 857.52 867.40 864.11 867.54 0.002275 3.61 1361.50 658.74 0.24
Little Eagle Ck 4.492   25-yr 3950.00 857.52 868.16 865.30 868.29 0.002184 3.79 1913.70 772.55 0.24
Little Eagle Ck 4.492   50-yr 5000.00 857.52 868.88 866.12 868.99 0.001823 3.68 2483.10 812.15 0.22
Little Eagle Ck 4.492   500-yr 9480.00 857.52 871.98 867.20 872.05 0.000842 3.08 5402.42 1064.70 0.16

Little Eagle Ck 4.596   100-yr 6140.00 858.17 870.42 864.97 870.51 0.001061 2.97 3304.73 830.50 0.17
Little Eagle Ck 4.596   10-yr 2800.00 858.17 868.32 862.34 868.39 0.001063 2.51 1712.04 691.72 0.17
Little Eagle Ck 4.596   25-yr 3950.00 858.17 869.08 863.42 869.16 0.001126 2.76 2258.78 736.48 0.17
Little Eagle Ck 4.596   50-yr 5000.00 858.17 869.72 864.23 869.80 0.001132 2.91 2735.75 780.12 0.18
Little Eagle Ck 4.596   500-yr 9480.00 858.17 872.44 867.99 872.52 0.000793 2.94 5101.13 961.11 0.15

Little Eagle Ck 4.724   100-yr 6140.00 859.56 871.47 869.26 871.94 0.005856 6.53 1613.13 612.87 0.40
Little Eagle Ck 4.724   10-yr 2800.00 859.56 869.43 865.87 869.77 0.005029 5.03 750.60 306.79 0.35
Little Eagle Ck 4.724   25-yr 3950.00 859.56 870.23 867.27 870.63 0.005517 5.70 1018.92 379.07 0.37
Little Eagle Ck 4.724   50-yr 5000.00 859.56 870.85 868.52 871.29 0.005795 6.18 1283.21 473.53 0.39
Little Eagle Ck 4.724   500-yr 9480.00 859.56 873.20 870.96 873.55 0.004171 6.24 2855.31 777.10 0.34

Little Eagle Ck 4.892   100-yr 6140.00 862.28 873.25 870.21 873.30 0.000743 2.37 3629.73 796.52 0.14
Little Eagle Ck 4.892   10-yr 2800.00 862.28 871.17 867.47 871.21 0.000823 2.09 2063.86 708.98 0.14
Little Eagle Ck 4.892   25-yr 3950.00 862.28 872.00 868.49 872.04 0.000779 2.19 2665.34 773.42 0.14
Little Eagle Ck 4.892   50-yr 5000.00 862.28 872.63 869.34 872.68 0.000758 2.28 3150.81 787.17 0.14
Little Eagle Ck 4.892   500-yr 9480.00 862.28 874.68 870.45 874.75 0.000763 2.66 4815.55 823.94 0.15

Little Eagle Ck 4.898    156th Street    Bridge

Little Eagle Ck 4.910   100-yr 6140.00 862.28 873.49 870.43 873.55 0.000904 2.77 3520.79 853.91 0.16
Little Eagle Ck 4.910   10-yr 2800.00 862.28 871.51 867.71 871.56 0.001001 2.49 1927.28 758.61 0.16
Little Eagle Ck 4.910   25-yr 3950.00 862.28 872.26 868.54 872.32 0.000999 2.65 2516.88 802.34 0.16
Little Eagle Ck 4.910   50-yr 5000.00 862.28 872.87 869.16 872.93 0.000958 2.73 3011.88 838.04 0.16
Little Eagle Ck 4.910   500-yr 9480.00 862.28 874.91 871.09 874.98 0.000899 3.04 4780.24 904.54 0.16



HEC-RAS  Plan: 2stg at 4.305   River: Little Eagle Ck   Reach: Little Eagle Ck (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
Little Eagle Ck 4.961   100-yr 6140.00 862.07 873.92 870.79 873.97 0.000959 2.42 3344.57 742.38 0.16
Little Eagle Ck 4.961   10-yr 2800.00 862.07 871.93 867.55 871.98 0.000980 2.18 1926.94 683.98 0.15
Little Eagle Ck 4.961   25-yr 3950.00 862.07 872.70 870.03 872.75 0.000976 2.27 2463.79 708.02 0.16
Little Eagle Ck 4.961   50-yr 5000.00 862.07 873.31 870.56 873.36 0.000969 2.36 2900.28 725.83 0.16
Little Eagle Ck 4.961   500-yr 9480.00 862.07 875.35 871.36 875.43 0.000977 2.57 4443.65 780.54 0.16

Little Eagle Ck 5.026   100-yr 6140.00 861.97 874.21 871.16 874.25 0.000679 2.24 3928.31 868.16 0.13
Little Eagle Ck 5.026   10-yr 2800.00 861.97 872.24 869.86 872.28 0.000774 2.13 2251.46 843.10 0.14
Little Eagle Ck 5.026   25-yr 3950.00 861.97 873.01 870.74 873.04 0.000726 2.17 2899.26 853.47 0.13
Little Eagle Ck 5.026   50-yr 5000.00 861.97 873.61 870.96 873.65 0.000700 2.21 3414.98 859.47 0.13
Little Eagle Ck 5.026   500-yr 9480.00 861.97 875.66 871.64 875.71 0.000680 2.42 5211.54 906.59 0.14

Little Eagle Ck 5.096   100-yr 6140.00 861.29 874.40 871.66 874.50 0.001305 3.35 3009.77 800.41 0.19
Little Eagle Ck 5.096   10-yr 2800.00 861.29 872.48 867.37 872.57 0.001266 2.84 1690.83 736.38 0.18
Little Eagle Ck 5.096   25-yr 3950.00 861.29 873.22 868.49 873.31 0.001300 3.06 2198.03 767.02 0.19
Little Eagle Ck 5.096   50-yr 5000.00 861.29 873.81 869.52 873.91 0.001310 3.22 2603.96 785.36 0.19
Little Eagle Ck 5.096   500-yr 9480.00 861.29 875.84 872.44 875.94 0.001236 3.57 4358.30 819.18 0.19

Little Eagle Ck 5.135   100-yr 6020.00 861.85 874.66 870.93 874.76 0.001660 3.70 2691.27 756.22 0.21
Little Eagle Ck 5.135   10-yr 2750.00 861.85 872.73 869.12 872.80 0.001362 2.88 1663.07 710.11 0.18
Little Eagle Ck 5.135   25-yr 3870.00 861.85 873.48 869.79 873.56 0.001505 3.22 2058.66 733.58 0.20
Little Eagle Ck 5.135   50-yr 4890.00 861.85 874.07 870.39 874.16 0.001592 3.47 2374.87 745.06 0.21
Little Eagle Ck 5.135   500-yr 9280.00 861.85 876.08 872.11 876.17 0.001342 3.65 4324.49 780.89 0.19

Little Eagle Ck 5.203   100-yr 6020.00 862.31 875.29 872.06 875.44 0.002245 4.12 2323.25 1159.94 0.25
Little Eagle Ck 5.203   10-yr 2750.00 862.31 873.25 870.55 873.35 0.001825 3.10 1440.01 970.34 0.21
Little Eagle Ck 5.203   25-yr 3870.00 862.31 874.05 871.33 874.17 0.002001 3.50 1782.32 1114.42 0.23
Little Eagle Ck 5.203   50-yr 4890.00 862.31 874.67 871.70 874.81 0.002127 3.82 2053.21 1135.87 0.24
Little Eagle Ck 5.203   500-yr 9280.00 862.31 876.51 872.94 876.56 0.000915 2.88 6008.13 1208.79 0.16

Little Eagle Ck 5.208    Private Road 1  Bridge

Little Eagle Ck 5.214   100-yr 6020.00 862.31 875.54 871.90 875.67 0.002102 4.16 2411.15 1182.81 0.23
Little Eagle Ck 5.214   10-yr 2750.00 862.31 873.50 870.53 873.57 0.001520 3.03 1599.18 1056.37 0.19
Little Eagle Ck 5.214   25-yr 3870.00 862.31 874.30 870.92 874.38 0.001763 3.48 1912.79 1124.36 0.21
Little Eagle Ck 5.214   50-yr 4890.00 862.31 874.92 871.55 875.03 0.001938 3.82 2162.22 1156.64 0.22
Little Eagle Ck 5.214   500-yr 9280.00 862.31 876.59 872.67 876.63 0.000794 2.73 6426.96 1208.19 0.15

Little Eagle Ck 5.239   100-yr 6020.00 863.51 875.80 872.22 876.00 0.002121 4.47 2148.14 1112.13 0.25
Little Eagle Ck 5.239   10-yr 2750.00 863.51 873.69 869.01 873.80 0.001455 3.16 1368.37 976.29 0.20
Little Eagle Ck 5.239   25-yr 3870.00 863.51 874.51 870.68 874.66 0.001737 3.69 1664.12 1020.49 0.22
Little Eagle Ck 5.239   50-yr 4890.00 863.51 875.16 871.74 875.33 0.001938 4.09 1904.03 1055.99 0.24
Little Eagle Ck 5.239   500-yr 9280.00 863.51 876.70 873.26 876.77 0.001058 3.34 5525.77 1170.85 0.18

Little Eagle Ck 5.321   100-yr 6020.00 864.13 876.57 872.85 876.63 0.001084 2.69 3410.82 1069.37 0.17
Little Eagle Ck 5.321   10-yr 2750.00 864.13 874.32 871.88 874.36 0.001212 2.28 1987.75 804.36 0.17
Little Eagle Ck 5.321   25-yr 3870.00 864.13 875.20 872.31 875.24 0.001127 2.42 2539.49 957.26 0.17
Little Eagle Ck 5.321   50-yr 4890.00 864.13 875.89 872.44 875.94 0.001097 2.55 2975.96 1015.22 0.17
Little Eagle Ck 5.321   500-yr 9280.00 864.13 877.21 873.42 877.27 0.001284 3.08 5085.26 1109.51 0.19

Little Eagle Ck 5.415   100-yr 4740.00 864.43 877.08 873.67 877.14 0.001143 2.80 2687.06 972.19 0.17
Little Eagle Ck 5.415   10-yr 2180.00 864.43 874.87 872.51 874.92 0.001199 2.48 1534.57 563.20 0.17
Little Eagle Ck 5.415   25-yr 3070.00 864.43 875.73 873.15 875.78 0.001183 2.63 1967.46 761.46 0.17
Little Eagle Ck 5.415   50-yr 3870.00 864.43 876.41 873.43 876.47 0.001172 2.74 2324.36 895.17 0.17
Little Eagle Ck 5.415   500-yr 7280.00 864.43 877.84 874.25 877.92 0.001559 3.39 4079.42 1032.23 0.20

Little Eagle Ck 5.497   100-yr 4740.00 864.89 877.49 877.53 0.000734 2.22 3623.45 986.59 0.14
Little Eagle Ck 5.497   10-yr 2180.00 864.89 875.36 875.40 0.001039 2.14 1778.84 765.91 0.16
Little Eagle Ck 5.497   25-yr 3070.00 864.89 876.18 876.21 0.000892 2.17 2430.88 842.09 0.15
Little Eagle Ck 5.497   50-yr 3870.00 864.89 876.84 876.87 0.000796 2.18 3005.29 902.21 0.14
Little Eagle Ck 5.497   500-yr 7280.00 864.89 878.37 878.42 0.000954 2.71 4547.40 1097.60 0.16

Little Eagle Ck 5.561   100-yr 4740.00 865.38 877.77 875.09 877.85 0.001443 3.04 2620.29 908.87 0.19
Little Eagle Ck 5.561   10-yr 2180.00 865.38 875.74 870.86 875.83 0.001709 3.02 1162.47 511.43 0.20
Little Eagle Ck 5.561   25-yr 3070.00 865.38 876.52 872.11 876.61 0.001771 3.18 1603.81 672.87 0.21
Little Eagle Ck 5.561   50-yr 3870.00 865.38 877.15 873.07 877.23 0.001708 3.22 2072.35 830.02 0.20
Little Eagle Ck 5.561   500-yr 7280.00 865.38 878.72 875.81 878.80 0.001596 3.32 3535.73 1017.14 0.20

Little Eagle Ck 5.688   100-yr 4740.00 867.52 878.52 878.55 0.001109 2.56 3736.96 1062.45 0.17
Little Eagle Ck 5.688   10-yr 2180.00 867.52 876.72 876.76 0.001444 2.42 1942.72 906.60 0.18
Little Eagle Ck 5.688   25-yr 3070.00 867.52 877.43 877.47 0.001266 2.46 2619.45 973.67 0.17
Little Eagle Ck 5.688   50-yr 3870.00 867.52 878.00 878.04 0.001175 2.51 3189.27 1041.53 0.17
Little Eagle Ck 5.688   500-yr 7280.00 867.52 879.52 879.57 0.001211 2.92 4817.38 1085.02 0.18

Little Eagle Ck 5.787   100-yr 4740.00 868.33 879.05 876.80 879.09 0.001002 2.25 3435.27 1125.17 0.16
Little Eagle Ck 5.787   10-yr 2180.00 868.33 877.42 874.17 877.47 0.001346 2.26 1711.54 981.49 0.18
Little Eagle Ck 5.787   25-yr 3070.00 868.33 878.05 875.41 878.10 0.001191 2.26 2348.45 1039.49 0.17
Little Eagle Ck 5.787   50-yr 3870.00 868.33 878.57 876.49 878.61 0.001076 2.25 2898.59 1099.67 0.16
Little Eagle Ck 5.787   500-yr 7280.00 868.33 880.08 877.22 880.12 0.001004 2.40 4622.45 1182.65 0.16

Little Eagle Ck 5.945   100-yr 4740.00 870.78 880.27 878.51 880.37 0.002907 3.70 2116.72 665.72 0.26
Little Eagle Ck 5.945   10-yr 2180.00 870.78 878.93 878.03 879.01 0.002902 3.14 1250.05 629.11 0.25
Little Eagle Ck 5.945   25-yr 3070.00 870.78 879.44 878.44 879.52 0.002945 3.38 1573.62 642.04 0.26
Little Eagle Ck 5.945   50-yr 3870.00 870.78 879.86 878.44 879.95 0.002932 3.55 1844.25 655.27 0.26
Little Eagle Ck 5.945   500-yr 7280.00 870.78 881.30 878.97 881.42 0.003034 4.20 2818.21 725.53 0.28

Little Eagle Ck 6.062   100-yr 4630.00 871.61 881.77 880.15 881.91 0.003486 4.24 1732.23 830.82 0.29
Little Eagle Ck 6.062   10-yr 2130.00 871.61 880.45 879.11 880.56 0.003197 3.50 999.56 717.54 0.27
Little Eagle Ck 6.062   25-yr 3000.00 871.61 880.97 879.50 881.10 0.003369 3.82 1278.28 770.59 0.28



HEC-RAS  Plan: 2stg at 4.305   River: Little Eagle Ck   Reach: Little Eagle Ck (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
Little Eagle Ck 6.062   50-yr 3780.00 871.61 881.37 879.75 881.51 0.003450 4.04 1504.16 804.57 0.29
Little Eagle Ck 6.062   500-yr 7120.00 871.61 882.65 880.73 882.76 0.002635 4.01 3057.42 942.38 0.26

Little Eagle Ck 6.199   100-yr 4630.00 874.78 883.59 880.75 883.68 0.001801 3.14 2069.01 550.86 0.21
Little Eagle Ck 6.199   10-yr 2130.00 874.78 882.01 880.00 882.06 0.001431 2.34 1250.03 464.48 0.18
Little Eagle Ck 6.199   25-yr 3000.00 874.78 882.67 880.31 882.73 0.001597 2.68 1582.63 499.18 0.20
Little Eagle Ck 6.199   50-yr 3780.00 874.78 883.15 880.51 883.23 0.001707 2.92 1830.71 530.94 0.21
Little Eagle Ck 6.199   500-yr 7120.00 874.78 884.45 881.33 884.58 0.002397 3.92 2571.29 627.44 0.25

Little Eagle Ck 6.314   100-yr 4630.00 875.46 884.56 882.17 884.62 0.001627 2.85 2601.85 782.30 0.20
Little Eagle Ck 6.314   10-yr 2130.00 875.46 883.10 881.21 883.19 0.003023 3.25 931.04 609.23 0.26
Little Eagle Ck 6.314   25-yr 3000.00 875.46 883.59 881.60 883.64 0.001725 2.62 1884.35 717.51 0.20
Little Eagle Ck 6.314   50-yr 3780.00 875.46 884.08 881.89 884.14 0.001613 2.69 2242.54 733.35 0.20
Little Eagle Ck 6.314   500-yr 7120.00 875.46 885.60 882.98 885.67 0.001691 3.21 3445.78 838.68 0.21

Little Eagle Ck 6.442   100-yr 4630.00 875.10 885.16 883.34 885.18 0.000612 2.02 4372.28 1354.87 0.13
Little Eagle Ck 6.442   10-yr 2130.00 875.10 883.81 881.61 884.11 0.004539 4.84 543.97 1135.97 0.34
Little Eagle Ck 6.442   25-yr 3000.00 875.10 884.21 882.34 884.23 0.000623 1.87 3141.83 1207.68 0.13
Little Eagle Ck 6.442   50-yr 3780.00 875.10 884.69 882.85 884.71 0.000633 1.97 3750.39 1305.20 0.13
Little Eagle Ck 6.442   500-yr 7120.00 875.10 886.21 884.01 886.24 0.000603 2.18 5841.22 1415.41 0.13

Little Eagle Ck 6.455    166th Street    Bridge

Little Eagle Ck 6.472   100-yr 4630.00 875.10 885.72 883.73 885.75 0.000840 2.35 3713.08 1263.96 0.15
Little Eagle Ck 6.472   10-yr 2130.00 875.10 884.85 881.88 885.00 0.002333 3.62 789.47 1119.59 0.24
Little Eagle Ck 6.472   25-yr 3000.00 875.10 885.30 882.86 885.32 0.000540 1.81 3196.05 1231.47 0.12
Little Eagle Ck 6.472   50-yr 3780.00 875.10 885.50 883.32 885.52 0.000707 2.11 3434.86 1249.67 0.14
Little Eagle Ck 6.472   500-yr 7120.00 875.10 886.42 884.71 886.46 0.001064 2.80 4631.88 1342.85 0.17

Little Eagle Ck 6.570   100-yr 4630.00 876.00 886.34 886.44 0.002101 3.50 2267.00 544.21 0.23
Little Eagle Ck 6.570   10-yr 2130.00 876.00 885.63 885.66 0.000762 1.96 1883.45 530.96 0.14
Little Eagle Ck 6.570   25-yr 3000.00 876.00 885.71 885.77 0.001412 2.69 1927.77 531.98 0.19
Little Eagle Ck 6.570   50-yr 3780.00 876.00 886.02 886.10 0.001768 3.11 2093.59 538.93 0.21
Little Eagle Ck 6.570   500-yr 7120.00 876.00 887.22 887.36 0.002808 4.37 2750.86 558.83 0.27

Little Eagle Ck 6.654   100-yr 4630.00 877.34 887.23 887.32 0.001892 3.26 2233.20 532.93 0.22
Little Eagle Ck 6.654   10-yr 2130.00 877.34 886.02 886.05 0.001061 2.15 1606.07 497.41 0.16
Little Eagle Ck 6.654   25-yr 3000.00 877.34 886.36 886.42 0.001550 2.70 1779.73 506.30 0.19
Little Eagle Ck 6.654   50-yr 3780.00 877.34 886.80 886.87 0.001745 3.00 2005.70 523.72 0.21
Little Eagle Ck 6.654   500-yr 7120.00 877.34 888.34 888.46 0.002215 3.90 2841.48 569.76 0.24

Little Eagle Ck 6.711   100-yr 4630.00 878.54 887.81 887.88 0.001745 3.03 2383.40 555.75 0.21
Little Eagle Ck 6.711   10-yr 2130.00 878.54 886.38 886.41 0.001253 2.18 1608.44 529.81 0.17
Little Eagle Ck 6.711   25-yr 3000.00 878.54 886.85 886.91 0.001573 2.59 1864.14 536.53 0.19
Little Eagle Ck 6.711   50-yr 3780.00 878.54 887.34 887.40 0.001659 2.82 2125.63 543.46 0.20
Little Eagle Ck 6.711   500-yr 7120.00 878.54 889.00 889.10 0.001908 3.55 3060.72 581.40 0.22

Little Eagle Ck 6.807   100-yr 3640.00 878.49 888.52 885.61 888.57 0.001040 2.57 2293.53 590.59 0.17
Little Eagle Ck 6.807   10-yr 1690.00 878.49 886.91 884.38 886.95 0.000872 2.00 1411.34 514.35 0.15
Little Eagle Ck 6.807   25-yr 2370.00 878.49 887.50 885.14 887.54 0.000973 2.26 1719.52 533.54 0.16
Little Eagle Ck 6.807   50-yr 2980.00 878.49 888.02 885.50 888.07 0.001017 2.43 2005.86 567.71 0.16
Little Eagle Ck 6.807   500-yr 5570.00 878.49 889.78 886.07 889.84 0.001087 2.92 3081.68 664.96 0.17

Little Eagle Ck 6.812    Private Road 2  Bridge

Little Eagle Ck 6.822   100-yr 3640.00 878.49 888.81 885.78 888.85 0.000905 2.58 2490.69 618.75 0.16
Little Eagle Ck 6.822   10-yr 1690.00 878.49 887.27 883.99 887.29 0.000568 1.78 1632.42 493.54 0.12
Little Eagle Ck 6.822   25-yr 2370.00 878.49 887.83 884.69 887.87 0.000730 2.13 1921.50 530.03 0.14
Little Eagle Ck 6.822   50-yr 2980.00 878.49 888.33 885.24 888.37 0.000856 2.41 2199.53 596.02 0.15
Little Eagle Ck 6.822   500-yr 5570.00 878.49 890.02 886.00 890.08 0.001004 2.98 3300.09 700.24 0.17

Little Eagle Ck 6.869   100-yr 3640.00 877.68 889.05 889.12 0.001119 2.79 2067.53 478.24 0.17
Little Eagle Ck 6.869   10-yr 1690.00 877.68 887.43 887.46 0.000757 1.98 1356.69 415.54 0.14
Little Eagle Ck 6.869   25-yr 2370.00 877.68 888.04 888.08 0.000912 2.31 1612.87 425.90 0.15
Little Eagle Ck 6.869   50-yr 2980.00 877.68 888.56 888.61 0.000992 2.52 1836.78 435.16 0.16
Little Eagle Ck 6.869   500-yr 5570.00 877.68 890.30 890.40 0.001365 3.40 2741.76 596.11 0.20

Little Eagle Ck 6.963   100-yr 3640.00 878.01 889.56 886.39 889.63 0.001280 3.10 2138.01 604.76 0.19
Little Eagle Ck 6.963   10-yr 1690.00 878.01 887.84 884.21 887.92 0.001363 2.76 1137.86 555.80 0.19
Little Eagle Ck 6.963   25-yr 2370.00 878.01 888.50 885.48 888.57 0.001365 2.93 1509.83 577.92 0.19
Little Eagle Ck 6.963   50-yr 2980.00 878.01 889.03 886.16 889.11 0.001319 3.02 1823.40 591.05 0.19
Little Eagle Ck 6.963   500-yr 5570.00 878.01 890.86 887.58 890.94 0.001215 3.32 2943.67 633.26 0.19

Little Eagle Ck 7.061   100-yr 3640.00 875.96 890.29 890.50 0.002026 4.31 1488.62 521.57 0.24
Little Eagle Ck 7.061   10-yr 1690.00 875.96 888.50 888.64 0.001356 3.10 725.79 339.29 0.19
Little Eagle Ck 7.061   25-yr 2370.00 875.96 889.21 889.39 0.001705 3.67 998.12 412.74 0.22
Little Eagle Ck 7.061   50-yr 2980.00 875.96 889.76 889.95 0.001873 4.00 1229.91 442.61 0.23
Little Eagle Ck 7.061   500-yr 5570.00 875.96 891.57 891.79 0.002082 4.73 2183.99 570.31 0.25

Little Eagle Ck 7.064    Private Road 3  Bridge

Little Eagle Ck 7.069   100-yr 3640.00 875.96 890.61 885.63 890.75 0.001679 3.73 1613.92 472.74 0.21
Little Eagle Ck 7.069   10-yr 1690.00 875.96 888.94 882.80 889.04 0.001192 2.76 883.93 361.31 0.17
Little Eagle Ck 7.069   25-yr 2370.00 875.96 889.59 884.10 889.71 0.001489 3.26 1149.29 436.52 0.20
Little Eagle Ck 7.069   50-yr 2980.00 875.96 890.08 884.93 890.22 0.001631 3.54 1370.55 457.12 0.21
Little Eagle Ck 7.069   500-yr 5570.00 875.96 891.84 888.06 892.02 0.001895 4.30 2259.41 593.95 0.23

Little Eagle Ck 7.133   100-yr 3640.00 878.35 891.07 891.13 0.001011 2.87 2299.59 516.19 0.16
Little Eagle Ck 7.133   10-yr 1690.00 878.35 889.30 889.34 0.000792 2.22 1432.30 467.87 0.14



HEC-RAS  Plan: 2stg at 4.305   River: Little Eagle Ck   Reach: Little Eagle Ck (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
Little Eagle Ck 7.133   25-yr 2370.00 878.35 890.01 890.06 0.000878 2.47 1770.83 484.82 0.15
Little Eagle Ck 7.133   50-yr 2980.00 878.35 890.54 890.59 0.000951 2.68 2029.06 497.19 0.16
Little Eagle Ck 7.133   500-yr 5570.00 878.35 892.35 892.43 0.001154 3.34 2985.90 558.12 0.18

Little Eagle Ck 7.229   100-yr 3640.00 880.39 891.55 888.61 891.61 0.001282 2.98 2328.38 879.29 0.18
Little Eagle Ck 7.229   10-yr 1690.00 880.39 889.75 887.23 889.82 0.001495 2.72 1225.13 568.04 0.19
Little Eagle Ck 7.229   25-yr 2370.00 880.39 890.47 887.85 890.53 0.001392 2.82 1651.16 632.65 0.19
Little Eagle Ck 7.229   50-yr 2980.00 880.39 891.01 888.20 891.07 0.001343 2.91 1984.62 755.02 0.19
Little Eagle Ck 7.229   500-yr 5570.00 880.39 892.85 889.11 892.90 0.001124 3.08 3718.72 1061.94 0.18

Little Eagle Ck 7.327   100-yr 3640.00 881.15 892.21 889.21 892.28 0.001288 3.06 2506.37 860.88 0.19
Little Eagle Ck 7.327   10-yr 1690.00 881.15 890.47 886.73 890.53 0.001287 2.62 1087.02 577.50 0.18
Little Eagle Ck 7.327   25-yr 2370.00 881.15 891.19 888.44 891.26 0.001408 2.94 1682.43 769.01 0.19
Little Eagle Ck 7.327   50-yr 2980.00 881.15 891.70 888.85 891.77 0.001334 2.99 2082.31 800.26 0.19
Little Eagle Ck 7.327   500-yr 5570.00 881.15 893.44 889.92 893.50 0.001153 3.17 3603.49 942.49 0.18

Little Eagle Ck 7.448   100-yr 3640.00 882.40 892.80 889.51 892.83 0.000643 2.22 2875.01 764.86 0.13
Little Eagle Ck 7.448   10-yr 1690.00 882.40 891.05 887.50 891.08 0.000630 1.89 1534.81 636.71 0.13
Little Eagle Ck 7.448   25-yr 2370.00 882.40 891.81 888.79 891.84 0.000647 2.05 1923.11 679.95 0.13
Little Eagle Ck 7.448   50-yr 2980.00 882.40 892.29 889.26 892.32 0.000631 2.11 2504.07 711.47 0.13
Little Eagle Ck 7.448   500-yr 5570.00 882.40 894.02 890.03 894.06 0.000731 2.59 3894.66 983.78 0.15

Little Eagle Ck 7.473   100-yr 3640.00 882.41 892.89 889.77 892.91 0.000588 1.69 3205.68 1044.26 0.12
Little Eagle Ck 7.473   10-yr 1690.00 882.41 891.15 887.00 891.19 0.000960 1.90 1272.04 773.13 0.15
Little Eagle Ck 7.473   25-yr 2370.00 882.41 891.90 887.73 891.95 0.000919 2.05 1619.55 816.29 0.15
Little Eagle Ck 7.473   50-yr 2980.00 882.41 892.38 889.17 892.41 0.000727 1.92 2349.13 923.04 0.14
Little Eagle Ck 7.473   500-yr 5570.00 882.41 894.12 890.38 894.15 0.000524 1.81 4543.11 1136.87 0.12

Little Eagle Ck 7.481    Private Road 4  Bridge

Little Eagle Ck 7.485   100-yr 3640.00 882.41 892.95 890.00 892.97 0.000586 1.76 3315.00 1051.94 0.12
Little Eagle Ck 7.485   10-yr 1690.00 882.41 891.24 889.05 891.28 0.001071 2.02 1227.30 782.16 0.16
Little Eagle Ck 7.485   25-yr 2370.00 882.41 891.99 889.41 892.04 0.001073 2.14 1548.21 851.45 0.16
Little Eagle Ck 7.485   50-yr 2980.00 882.41 892.45 889.64 892.47 0.000737 1.87 2425.24 977.01 0.13
Little Eagle Ck 7.485   500-yr 5570.00 882.41 894.18 890.44 894.20 0.000524 1.86 4607.01 1162.23 0.12

Little Eagle Ck 7.523   100-yr 3640.00 882.92 893.04 890.01 893.06 0.000510 1.67 3390.49 1096.10 0.11
Little Eagle Ck 7.523   10-yr 1690.00 882.92 891.41 888.52 891.44 0.000751 1.68 1477.70 778.28 0.13
Little Eagle Ck 7.523   25-yr 2370.00 882.92 892.15 889.55 892.18 0.000711 1.79 1882.04 966.16 0.13
Little Eagle Ck 7.523   50-yr 2980.00 882.92 892.56 889.82 892.58 0.000526 1.61 2925.97 1023.60 0.11
Little Eagle Ck 7.523   500-yr 5570.00 882.92 894.26 890.47 894.28 0.000472 1.79 4616.39 1188.84 0.11

Little Eagle Ck 7.641   100-yr 3170.00 884.35 893.30 890.81 893.31 0.000429 1.40 3019.43 1036.15 0.10
Little Eagle Ck 7.641   10-yr 1480.00 884.35 892.15 888.53 892.40 0.004757 4.02 370.79 881.02 0.33
Little Eagle Ck 7.641   25-yr 2070.00 884.35 892.84 889.41 893.21 0.005807 4.87 432.95 989.95 0.37
Little Eagle Ck 7.641   50-yr 2600.00 884.35 893.01 890.10 893.03 0.000377 1.27 2778.48 1011.02 0.09
Little Eagle Ck 7.641   500-yr 4850.00 884.35 894.49 892.48 894.51 0.000391 1.51 4047.84 1088.47 0.10

Little Eagle Ck 7.652    Private Road 5  Bridge

Little Eagle Ck 7.664   100-yr 3170.00 884.35 894.87 891.57 894.88 0.000308 1.50 3612.08 948.93 0.09
Little Eagle Ck 7.664   10-yr 1480.00 884.35 892.61 889.96 892.76 0.002497 3.47 588.75 762.97 0.25
Little Eagle Ck 7.664   25-yr 2070.00 884.35 893.82 890.64 893.96 0.001997 3.50 862.17 885.42 0.23
Little Eagle Ck 7.664   50-yr 2600.00 884.35 894.45 891.13 894.46 0.000289 1.41 3241.72 927.31 0.09
Little Eagle Ck 7.664   500-yr 4850.00 884.35 895.72 892.68 895.74 0.000398 1.82 4363.92 1015.71 0.11

Little Eagle Ck 7.724   100-yr 3170.00 885.93 895.00 891.63 895.05 0.000806 2.18 1852.07 679.85 0.14
Little Eagle Ck 7.724   10-yr 1480.00 885.93 893.17 891.03 893.20 0.000780 1.75 1161.13 569.08 0.14
Little Eagle Ck 7.724   25-yr 2070.00 885.93 894.27 891.31 894.30 0.000580 1.72 1573.18 624.85 0.12
Little Eagle Ck 7.724   50-yr 2600.00 885.93 894.57 891.47 894.61 0.000729 1.99 1689.04 650.05 0.14
Little Eagle Ck 7.724   500-yr 4850.00 885.93 895.89 892.07 895.97 0.001097 2.75 2192.06 753.96 0.17

Little Eagle Ck 7.828   100-yr 3170.00 886.85 895.66 892.24 895.88 0.002620 4.03 893.43 1329.86 0.26
Little Eagle Ck 7.828   10-yr 1480.00 886.85 893.78 890.05 893.89 0.001940 2.84 594.91 738.36 0.22
Little Eagle Ck 7.828   25-yr 2070.00 886.85 894.75 890.76 894.89 0.001917 3.16 749.35 1159.83 0.22
Little Eagle Ck 7.828   50-yr 2600.00 886.85 895.17 891.62 895.35 0.002333 3.63 815.99 1248.08 0.25
Little Eagle Ck 7.828   500-yr 4850.00 886.85 896.76 893.29 897.10 0.003502 5.12 1067.83 1542.65 0.31

Little Eagle Ck 7.847    SR 32           Bridge

Little Eagle Ck 7.863   100-yr 3170.00 886.85 896.56 892.84 896.70 0.001645 3.37 1185.07 1148.75 0.21
Little Eagle Ck 7.863   10-yr 1480.00 886.85 894.35 890.80 894.43 0.001504 2.58 730.50 639.50 0.19
Little Eagle Ck 7.863   25-yr 2070.00 886.85 895.38 892.00 895.47 0.001413 2.80 938.29 686.03 0.19
Little Eagle Ck 7.863   50-yr 2600.00 886.85 895.95 892.50 896.06 0.001565 3.11 1056.12 802.76 0.20
Little Eagle Ck 7.863   500-yr 4850.00 886.85 897.67 893.63 897.88 0.002197 4.25 1418.45 1501.36 0.25

Little Eagle Ck 7.919   100-yr 3170.00 888.24 897.10 897.16 0.001284 2.78 1849.71 440.31 0.18
Little Eagle Ck 7.919   10-yr 1480.00 888.24 894.87 894.92 0.001634 2.44 957.76 342.12 0.19
Little Eagle Ck 7.919   25-yr 2070.00 888.24 895.84 895.89 0.001291 2.45 1313.72 402.15 0.18
Little Eagle Ck 7.919   50-yr 2600.00 888.24 896.46 896.53 0.001379 2.71 1574.56 428.20 0.19
Little Eagle Ck 7.919   500-yr 4850.00 888.24 898.36 898.44 0.001372 3.21 2421.12 465.47 0.20

Little Eagle Ck 8.006   100-yr 3170.00 888.55 897.65 897.71 0.001107 2.50 1938.81 468.40 0.17
Little Eagle Ck 8.006   10-yr 1480.00 888.55 895.55 895.59 0.001335 2.15 1049.95 384.50 0.17
Little Eagle Ck 8.006   25-yr 2070.00 888.55 896.41 896.46 0.001166 2.25 1390.75 412.73 0.17
Little Eagle Ck 8.006   50-yr 2600.00 888.55 897.05 897.10 0.001142 2.39 1663.88 444.99 0.17
Little Eagle Ck 8.006   500-yr 4850.00 888.55 898.95 899.02 0.001173 2.89 2583.50 524.38 0.18

Little Eagle Ck 8.108   100-yr 3170.00 889.20 898.36 895.14 898.46 0.001673 3.19 1546.97 322.54 0.21



HEC-RAS  Plan: 2stg at 4.305   River: Little Eagle Ck   Reach: Little Eagle Ck (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
Little Eagle Ck 8.108   10-yr 1480.00 889.20 896.35 893.66 896.41 0.001667 2.56 919.26 302.70 0.20
Little Eagle Ck 8.108   25-yr 2070.00 889.20 897.15 894.29 897.22 0.001651 2.80 1162.36 309.14 0.20
Little Eagle Ck 8.108   50-yr 2600.00 889.20 897.77 894.81 897.86 0.001648 2.99 1358.66 315.66 0.21
Little Eagle Ck 8.108   500-yr 4850.00 889.20 899.73 895.78 899.86 0.001937 3.85 2025.16 458.23 0.23

Little Eagle Ck 8.235   100-yr 2740.00 890.19 899.34 895.70 899.42 0.001237 2.83 1787.47 1002.94 0.18
Little Eagle Ck 8.235   10-yr 1290.00 890.19 897.53 893.79 897.66 0.002035 3.02 568.30 652.93 0.22
Little Eagle Ck 8.235   25-yr 1800.00 890.19 898.26 894.55 898.37 0.001791 3.07 1013.25 903.22 0.21
Little Eagle Ck 8.235   50-yr 2250.00 890.19 898.81 895.16 898.90 0.001484 2.95 1396.27 948.93 0.20
Little Eagle Ck 8.235   500-yr 4180.00 890.19 900.44 898.03 900.46 0.000462 1.89 3934.24 1102.88 0.11

Little Eagle Ck 8.242    Eagletown Road  Bridge

Little Eagle Ck 8.249   100-yr 2740.00 890.24 899.73 896.36 899.75 0.000415 1.56 2589.98 726.70 0.10
Little Eagle Ck 8.249   10-yr 1290.00 890.24 898.11 894.78 898.13 0.000488 1.42 1472.09 666.20 0.11
Little Eagle Ck 8.249   25-yr 1800.00 890.24 898.79 895.40 898.81 0.000428 1.44 1931.61 687.34 0.10
Little Eagle Ck 8.249   50-yr 2250.00 890.24 899.25 895.89 899.27 0.000421 1.49 2249.84 697.17 0.10
Little Eagle Ck 8.249   500-yr 4180.00 890.24 900.70 897.26 900.73 0.000456 1.78 3410.95 988.58 0.11

Little Eagle Ck 8.348   100-yr 2740.00 890.11 900.04 897.25 900.09 0.000947 2.33 1743.20 446.61 0.15
Little Eagle Ck 8.348   10-yr 1290.00 890.11 898.44 894.95 898.47 0.000820 1.83 1074.65 403.84 0.14
Little Eagle Ck 8.348   25-yr 1800.00 890.11 899.09 895.61 899.13 0.000844 2.00 1342.27 411.16 0.14
Little Eagle Ck 8.348   50-yr 2250.00 890.11 899.55 896.88 899.60 0.000890 2.15 1533.63 417.75 0.15
Little Eagle Ck 8.348   500-yr 4180.00 890.11 901.05 897.64 901.12 0.001112 2.76 2205.33 469.35 0.17

Little Eagle Ck 8.401   100-yr 2740.00 890.75 900.21 900.27 0.001363 2.65 1561.20 480.23 0.18
Little Eagle Ck 8.401   10-yr 1290.00 890.75 898.61 898.66 0.001391 2.21 889.94 386.57 0.18
Little Eagle Ck 8.401   25-yr 1800.00 890.75 899.26 899.30 0.001309 2.33 1142.22 402.13 0.18
Little Eagle Ck 8.401   50-yr 2250.00 890.75 899.72 899.77 0.001346 2.49 1335.15 434.11 0.18
Little Eagle Ck 8.401   500-yr 4180.00 890.75 901.23 901.31 0.001459 3.02 2084.86 544.89 0.19

Little Eagle Ck 8.403    Private Road 6  Bridge

Little Eagle Ck 8.405   100-yr 2740.00 890.75 900.26 897.76 900.32 0.001454 2.88 1529.77 475.60 0.19
Little Eagle Ck 8.405   10-yr 1290.00 890.75 898.67 896.62 898.72 0.001480 2.45 863.02 385.85 0.18
Little Eagle Ck 8.405   25-yr 1800.00 890.75 899.31 897.32 899.36 0.001426 2.59 1112.96 408.50 0.18
Little Eagle Ck 8.405   50-yr 2250.00 890.75 899.77 897.55 899.83 0.001442 2.73 1305.02 437.35 0.19
Little Eagle Ck 8.405   500-yr 4180.00 890.75 901.28 898.26 901.36 0.001534 3.24 2058.45 558.29 0.20

Little Eagle Ck 8.420   100-yr 2740.00 890.88 900.37 897.93 900.45 0.001648 3.01 1461.16 456.45 0.20
Little Eagle Ck 8.420   10-yr 1290.00 890.88 898.78 895.95 898.85 0.001676 2.55 816.79 365.32 0.20
Little Eagle Ck 8.420   25-yr 1800.00 890.88 899.42 897.21 899.48 0.001682 2.75 1061.70 401.46 0.20
Little Eagle Ck 8.420   50-yr 2250.00 890.88 899.88 897.68 899.95 0.001662 2.88 1249.88 412.51 0.20
Little Eagle Ck 8.420   500-yr 4180.00 890.88 901.40 898.49 901.50 0.001769 3.42 1962.72 511.27 0.21

Little Eagle Ck 8.475   100-yr 2740.00 891.37 900.66 900.72 0.001241 2.64 1674.44 483.92 0.18
Little Eagle Ck 8.475   10-yr 1290.00 891.37 899.09 899.12 0.001026 2.01 996.92 359.43 0.16
Little Eagle Ck 8.475   25-yr 1800.00 891.37 899.72 899.76 0.001155 2.30 1242.22 431.95 0.17
Little Eagle Ck 8.475   50-yr 2250.00 891.37 900.18 900.23 0.001239 2.51 1446.26 458.16 0.18
Little Eagle Ck 8.475   500-yr 4180.00 891.37 901.71 901.79 0.001406 3.09 2221.04 565.34 0.19

Little Eagle Ck 8.480    Private Road 7  Bridge

Little Eagle Ck 8.483   100-yr 2740.00 891.37 900.77 898.15 900.83 0.001843 2.82 1525.61 470.38 0.21
Little Eagle Ck 8.483   10-yr 1290.00 891.37 899.22 897.37 899.26 0.001811 2.26 877.03 374.79 0.19
Little Eagle Ck 8.483   25-yr 1800.00 891.37 899.84 897.63 899.89 0.001770 2.45 1121.52 399.89 0.20
Little Eagle Ck 8.483   50-yr 2250.00 891.37 900.29 897.87 900.35 0.001871 2.68 1308.37 439.93 0.21
Little Eagle Ck 8.483   500-yr 4180.00 891.37 901.81 898.53 901.89 0.001955 3.24 2049.22 532.96 0.22

Little Eagle Ck 8.517   100-yr 2740.00 892.29 901.00 901.09 0.002120 3.01 1308.95 425.64 0.23
Little Eagle Ck 8.517   10-yr 1290.00 892.29 899.47 899.54 0.002100 2.41 732.87 324.02 0.21
Little Eagle Ck 8.517   25-yr 1800.00 892.29 900.08 900.16 0.002144 2.67 942.94 366.42 0.22
Little Eagle Ck 8.517   50-yr 2250.00 892.29 900.53 900.62 0.002167 2.86 1116.71 396.88 0.23
Little Eagle Ck 8.517   500-yr 4180.00 892.29 902.04 902.15 0.002180 3.42 1780.19 483.86 0.24

Little Eagle Ck 8.592   100-yr 2740.00 892.57 901.63 901.70 0.001482 2.79 1427.11 386.56 0.19
Little Eagle Ck 8.592   10-yr 1290.00 892.57 900.08 900.13 0.001329 2.20 872.84 338.36 0.17
Little Eagle Ck 8.592   25-yr 1800.00 892.57 900.70 900.76 0.001379 2.43 1086.35 348.11 0.18
Little Eagle Ck 8.592   50-yr 2250.00 892.57 901.16 901.23 0.001439 2.62 1252.03 369.31 0.19
Little Eagle Ck 8.592   500-yr 4180.00 892.57 902.74 902.84 0.001885 3.50 1981.54 572.09 0.22

Little Eagle Ck 8.698   100-yr 2740.00 893.63 902.42 900.11 902.51 0.002552 3.73 1415.24 452.25 0.25
Little Eagle Ck 8.698   10-yr 1290.00 893.63 900.83 899.20 900.91 0.002370 3.02 800.67 332.47 0.23
Little Eagle Ck 8.698   25-yr 1800.00 893.63 901.47 899.66 901.55 0.002482 3.33 1024.83 370.16 0.24
Little Eagle Ck 8.698   50-yr 2250.00 893.63 901.95 899.90 902.04 0.002533 3.55 1213.54 412.04 0.25
Little Eagle Ck 8.698   500-yr 4180.00 893.63 903.63 900.65 903.74 0.002488 4.11 2027.76 683.36 0.26

Little Eagle Ck 8.795   100-yr 2330.00 894.14 903.37 900.65 903.43 0.001860 2.85 1452.23 531.19 0.21
Little Eagle Ck 8.795   10-yr 1100.00 894.14 901.78 899.91 901.82 0.001891 2.33 824.02 342.71 0.20
Little Eagle Ck 8.795   25-yr 1530.00 894.14 902.41 900.18 902.46 0.001843 2.52 1046.50 360.63 0.20
Little Eagle Ck 8.795   50-yr 1910.00 894.14 902.89 900.39 902.94 0.001819 2.67 1221.04 414.95 0.20
Little Eagle Ck 8.795   500-yr 3540.00 894.14 904.54 901.15 904.61 0.001767 3.14 2197.74 705.12 0.21

Little Eagle Ck 8.858   100-yr 2330.00 894.34 903.88 900.94 903.94 0.001338 2.71 1529.95 518.49 0.18
Little Eagle Ck 8.858   10-yr 1100.00 894.34 902.26 899.86 902.30 0.001157 2.10 895.81 336.17 0.16
Little Eagle Ck 8.858   25-yr 1530.00 894.34 902.91 900.26 902.96 0.001260 2.37 1120.50 358.97 0.17
Little Eagle Ck 8.858   50-yr 1910.00 894.34 903.39 900.71 903.45 0.001306 2.55 1297.85 411.68 0.18
Little Eagle Ck 8.858   500-yr 3540.00 894.34 905.04 901.44 905.11 0.001307 2.97 2302.94 734.55 0.19



HEC-RAS  Plan: 2stg at 4.305   River: Little Eagle Ck   Reach: Little Eagle Ck (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
Little Eagle Ck 8.919   100-yr 2330.00 894.75 904.35 901.25 904.41 0.001574 2.69 1473.46 618.14 0.20
Little Eagle Ck 8.919   10-yr 1100.00 894.75 902.68 899.21 902.74 0.001620 2.33 751.82 335.95 0.19
Little Eagle Ck 8.919   25-yr 1530.00 894.75 903.36 900.64 903.42 0.001637 2.51 987.41 368.55 0.20
Little Eagle Ck 8.919   50-yr 1910.00 894.75 903.85 900.96 903.92 0.001650 2.64 1174.53 503.71 0.20
Little Eagle Ck 8.919   500-yr 3540.00 894.75 905.48 901.95 905.54 0.001412 2.77 2303.76 855.48 0.19

Little Eagle Ck 9.032   100-yr 2330.00 895.50 904.99 902.42 905.01 0.000721 1.80 1963.43 779.57 0.13
Little Eagle Ck 9.032   10-yr 1100.00 895.50 903.44 901.78 903.46 0.000943 1.67 1035.16 532.70 0.14
Little Eagle Ck 9.032   25-yr 1530.00 895.50 904.05 902.13 904.08 0.000816 1.70 1381.23 580.99 0.14
Little Eagle Ck 9.032   50-yr 1910.00 895.50 904.52 902.29 904.55 0.000751 1.74 1664.59 617.69 0.13
Little Eagle Ck 9.032   500-yr 3540.00 895.50 906.05 902.78 906.08 0.000651 1.91 2869.24 862.20 0.13

Little Eagle Ck 9.092   100-yr 2330.00 896.10 905.23 905.26 0.000938 1.97 1889.38 734.86 0.15
Little Eagle Ck 9.092   10-yr 1100.00 896.10 903.77 903.80 0.001257 1.85 949.30 556.91 0.16
Little Eagle Ck 9.092   25-yr 1530.00 896.10 904.34 904.37 0.001067 1.86 1280.37 602.73 0.15
Little Eagle Ck 9.092   50-yr 1910.00 896.10 904.78 904.81 0.000976 1.89 1568.86 674.04 0.15
Little Eagle Ck 9.092   500-yr 3540.00 896.10 906.27 906.31 0.000820 2.07 2723.07 876.25 0.14

Little Eagle Ck 9.203   100-yr 2330.00 896.92 906.03 904.24 906.14 0.002668 3.39 1008.32 419.87 0.25
Little Eagle Ck 9.203   10-yr 1100.00 896.92 904.78 901.86 904.90 0.002973 3.02 472.29 345.22 0.26
Little Eagle Ck 9.203   25-yr 1530.00 896.92 905.26 902.66 905.40 0.003216 3.37 604.94 380.39 0.27
Little Eagle Ck 9.203   50-yr 1910.00 896.92 905.64 903.24 905.77 0.003087 3.47 774.05 399.01 0.27
Little Eagle Ck 9.203   500-yr 3540.00 896.92 906.97 905.05 907.10 0.002533 3.67 1456.24 524.32 0.25

Little Eagle Ck 9.243   100-yr 2330.00 897.75 906.49 903.03 906.58 0.001697 2.89 1100.84 393.13 0.21
Little Eagle Ck 9.243   10-yr 1100.00 897.75 905.27 901.50 905.40 0.001968 2.90 378.70 289.08 0.22
Little Eagle Ck 9.243   25-yr 1530.00 897.75 905.84 902.13 906.05 0.002739 3.66 418.04 337.06 0.26
Little Eagle Ck 9.243   50-yr 1910.00 897.75 906.17 902.59 906.30 0.002094 3.10 763.35 360.68 0.23
Little Eagle Ck 9.243   500-yr 3540.00 897.75 907.43 904.12 907.55 0.001821 3.30 1494.10 441.17 0.22

Little Eagle Ck 9.248    186th Street    Bridge

Little Eagle Ck 9.254   100-yr 2330.00 897.75 907.53 904.33 907.61 0.001486 2.93 1427.44 435.19 0.19
Little Eagle Ck 9.254   10-yr 1100.00 897.75 905.79 902.34 905.95 0.002732 3.30 374.01 367.06 0.25
Little Eagle Ck 9.254   25-yr 1530.00 897.75 906.51 903.16 906.74 0.003304 3.95 438.00 398.11 0.28
Little Eagle Ck 9.254   50-yr 1910.00 897.75 907.14 903.78 907.23 0.001808 3.12 1024.99 422.29 0.21
Little Eagle Ck 9.254   500-yr 3540.00 897.75 908.37 905.43 908.48 0.001895 3.57 1807.52 475.17 0.22

Little Eagle Ck 9.289   100-yr 1720.00 898.42 907.83 904.49 907.87 0.000896 2.20 1323.26 435.69 0.15
Little Eagle Ck 9.289   10-yr 820.00 898.42 906.24 903.01 906.27 0.000721 1.65 735.79 271.69 0.13
Little Eagle Ck 9.289   25-yr 1140.00 898.42 907.05 903.73 907.08 0.000672 1.76 973.99 366.99 0.13
Little Eagle Ck 9.289   50-yr 1420.00 898.42 907.49 904.13 907.53 0.000820 2.04 1180.07 420.32 0.14
Little Eagle Ck 9.289   500-yr 2600.00 898.42 908.75 904.99 908.81 0.001063 2.62 1791.89 572.24 0.17

Little Eagle Ck 9.412   100-yr 1720.00 899.01 908.45 904.91 908.49 0.000899 2.10 1266.34 360.89 0.15
Little Eagle Ck 9.412   10-yr 820.00 899.01 906.79 903.14 906.82 0.000899 1.78 730.81 297.55 0.14
Little Eagle Ck 9.412   25-yr 1140.00 899.01 907.56 904.36 907.59 0.000821 1.84 972.73 319.82 0.14
Little Eagle Ck 9.412   50-yr 1420.00 899.01 908.06 904.81 908.10 0.000836 1.94 1135.91 334.62 0.14
Little Eagle Ck 9.412   500-yr 2600.00 899.01 909.51 905.64 909.57 0.001149 2.63 1775.44 544.91 0.17

Little Eagle Ck 9.500   100-yr 1720.00 900.16 908.84 908.88 0.001198 2.40 1355.80 552.80 0.17
Little Eagle Ck 9.500   10-yr 820.00 900.16 907.25 907.30 0.001617 2.28 623.06 386.69 0.19
Little Eagle Ck 9.500   25-yr 1140.00 900.16 907.95 907.99 0.001279 2.23 916.91 433.09 0.17
Little Eagle Ck 9.500   50-yr 1420.00 900.16 908.44 908.49 0.001223 2.32 1145.73 509.35 0.17
Little Eagle Ck 9.500   500-yr 2600.00 900.16 909.92 909.97 0.000999 2.44 2006.90 637.00 0.16

Little Eagle Ck 9.637   100-yr 1720.00 902.38 909.41 907.19 909.44 0.000962 1.66 1424.77 654.09 0.14
Little Eagle Ck 9.637   10-yr 820.00 902.38 908.15 906.48 908.17 0.001366 1.69 683.35 442.40 0.16
Little Eagle Ck 9.637   25-yr 1140.00 902.38 908.66 906.64 908.68 0.001221 1.68 949.99 585.84 0.16
Little Eagle Ck 9.637   50-yr 1420.00 902.38 909.06 906.70 909.09 0.001044 1.64 1200.88 633.33 0.15
Little Eagle Ck 9.637   500-yr 2600.00 902.38 910.37 907.52 910.40 0.000791 1.73 2109.61 772.38 0.13

Little Eagle Ck 9.706   100-yr 1720.00 903.61 909.83 909.86 0.001262 1.73 1383.60 713.31 0.16
Little Eagle Ck 9.706   10-yr 820.00 903.61 908.73 908.75 0.001568 1.51 734.69 517.18 0.17
Little Eagle Ck 9.706   25-yr 1140.00 903.61 909.16 909.19 0.001363 1.57 966.88 549.16 0.16
Little Eagle Ck 9.706   50-yr 1420.00 903.61 909.51 909.53 0.001266 1.63 1167.09 618.44 0.16
Little Eagle Ck 9.706   500-yr 2600.00 903.61 910.71 910.73 0.000992 1.78 2063.25 828.49 0.15

Little Eagle Ck 9.799   100-yr 1720.00 904.83 910.46 908.64 910.48 0.001365 1.97 1617.81 938.68 0.17
Little Eagle Ck 9.799   10-yr 820.00 904.83 909.51 908.09 909.53 0.001730 1.87 806.38 755.99 0.18
Little Eagle Ck 9.799   25-yr 1140.00 904.83 909.88 908.29 909.90 0.001710 2.00 1107.02 842.34 0.19
Little Eagle Ck 9.799   50-yr 1420.00 904.83 910.17 908.45 910.19 0.001534 1.99 1354.89 881.94 0.18
Little Eagle Ck 9.799   500-yr 2600.00 904.83 911.20 909.14 911.22 0.001067 1.95 2363.87 1045.90 0.16

Little Eagle Ck 9.875   100-yr 1720.00 904.27 911.09 911.11 0.001499 2.03 1415.11 821.28 0.17
Little Eagle Ck 9.875   10-yr 820.00 904.27 910.24 910.26 0.001586 1.81 768.08 661.65 0.17
Little Eagle Ck 9.875   25-yr 1140.00 904.27 910.59 910.62 0.001527 1.89 1023.35 755.79 0.17
Little Eagle Ck 9.875   50-yr 1420.00 904.27 910.85 910.88 0.001546 1.98 1222.18 800.65 0.17
Little Eagle Ck 9.875   500-yr 2600.00 904.27 911.73 911.76 0.001349 2.11 1964.86 888.06 0.17

Little Eagle Ck 9.979   100-yr 1720.00 906.54 911.47 909.19 911.48 0.000414 0.99 2645.00 1326.39 0.09
Little Eagle Ck 9.979   10-yr 820.00 906.54 910.61 908.81 910.62 0.000383 0.80 1606.45 1111.26 0.08
Little Eagle Ck 9.979   25-yr 1140.00 906.54 910.96 909.01 910.97 0.000381 0.86 2007.21 1188.60 0.08
Little Eagle Ck 9.979   50-yr 1420.00 906.54 911.23 909.10 911.23 0.000400 0.93 2331.99 1250.27 0.09
Little Eagle Ck 9.979   500-yr 2600.00 906.54 912.10 909.40 912.11 0.000421 1.11 3550.63 1504.38 0.09

Little Eagle Ck 9.989    Casey Road      Culvert

Little Eagle Ck 9.998   100-yr 1720.00 906.54 911.51 909.45 911.52 0.000365 0.87 2531.82 1403.60 0.08



HEC-RAS  Plan: 2stg at 4.305   River: Little Eagle Ck   Reach: Little Eagle Ck (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
Little Eagle Ck 9.998   10-yr 820.00 906.54 910.67 909.15 910.68 0.000355 0.72 1538.27 1131.95 0.08
Little Eagle Ck 9.998   25-yr 1140.00 906.54 911.01 909.31 911.01 0.000363 0.78 1912.49 1259.15 0.08
Little Eagle Ck 9.998   50-yr 1420.00 906.54 911.28 909.39 911.29 0.000351 0.82 2247.34 1333.09 0.08
Little Eagle Ck 9.998   500-yr 2600.00 906.54 912.16 909.72 912.17 0.000345 0.95 3413.01 1568.91 0.08

Little Eagle Ck 10.047  100-yr 1170.00 906.82 911.69 911.73 0.002542 1.80 795.97 550.11 0.21
Little Eagle Ck 10.047  10-yr 570.00 906.82 910.87 910.91 0.003859 1.75 404.29 407.10 0.24
Little Eagle Ck 10.047  25-yr 780.00 906.82 911.20 911.23 0.003124 1.71 544.42 452.29 0.22
Little Eagle Ck 10.047  50-yr 970.00 906.82 911.47 911.50 0.002835 1.78 674.48 530.24 0.21
Little Eagle Ck 10.047  500-yr 1770.00 906.82 912.32 912.36 0.001975 1.86 1188.32 699.80 0.19

Little Eagle Ck 10.115  100-yr 1170.00 907.46 912.59 911.16 912.62 0.001814 1.95 883.85 540.77 0.18
Little Eagle Ck 10.115  10-yr 570.00 907.46 911.89 910.72 911.91 0.001602 1.58 540.45 447.98 0.17
Little Eagle Ck 10.115  25-yr 780.00 907.46 912.17 910.90 912.19 0.001699 1.74 669.03 478.92 0.17
Little Eagle Ck 10.115  50-yr 970.00 907.46 912.40 911.05 912.43 0.001743 1.85 784.40 518.02 0.18
Little Eagle Ck 10.115  500-yr 1770.00 907.46 913.13 911.45 913.17 0.001873 2.18 1199.65 631.24 0.19

Little Eagle Ck 10.192  100-yr 1170.00 907.50 913.20 911.62 913.23 0.001584 1.72 892.18 598.47 0.17
Little Eagle Ck 10.192  10-yr 570.00 907.50 912.44 911.30 912.46 0.001412 1.35 559.34 401.71 0.15
Little Eagle Ck 10.192  25-yr 780.00 907.50 912.75 911.43 912.77 0.001496 1.50 687.00 433.55 0.16
Little Eagle Ck 10.192  50-yr 970.00 907.50 912.99 911.53 913.02 0.001534 1.61 794.77 511.45 0.17
Little Eagle Ck 10.192  500-yr 1770.00 907.50 913.75 911.90 913.79 0.001611 1.93 1268.06 665.24 0.18

Little Eagle Ck 10.301  100-yr 1170.00 909.10 914.14 914.17 0.001880 1.95 946.12 659.04 0.19
Little Eagle Ck 10.301  10-yr 570.00 909.10 913.37 913.40 0.002131 1.81 512.61 491.79 0.19
Little Eagle Ck 10.301  25-yr 780.00 909.10 913.68 913.70 0.001967 1.84 668.35 542.40 0.19
Little Eagle Ck 10.301  50-yr 970.00 909.10 913.92 913.95 0.001915 1.88 807.22 596.84 0.19
Little Eagle Ck 10.301  500-yr 1770.00 909.10 914.66 914.70 0.001753 2.07 1318.96 745.97 0.18

Little Eagle Ck 10.356  100-yr 1170.00 909.28 914.80 913.41 914.83 0.002119 1.83 875.62 577.61 0.19
Little Eagle Ck 10.356  10-yr 570.00 909.28 914.06 913.11 914.09 0.002038 1.51 506.07 426.08 0.18
Little Eagle Ck 10.356  25-yr 780.00 909.28 914.36 913.26 914.39 0.002182 1.66 645.50 500.78 0.19
Little Eagle Ck 10.356  50-yr 970.00 909.28 914.59 913.36 914.62 0.002129 1.74 760.48 532.58 0.19
Little Eagle Ck 10.356  500-yr 1770.00 909.28 915.32 913.70 915.35 0.002203 2.09 1213.78 703.82 0.20

Little Eagle Ck 10.434  100-yr 1170.00 909.30 915.47 914.15 915.50 0.001884 1.97 842.28 488.50 0.18
Little Eagle Ck 10.434  10-yr 570.00 909.30 914.69 913.74 914.71 0.001772 1.62 508.94 388.12 0.17
Little Eagle Ck 10.434  25-yr 780.00 909.30 915.01 913.94 915.04 0.001755 1.73 639.12 421.09 0.17
Little Eagle Ck 10.434  50-yr 970.00 909.30 915.24 914.03 915.27 0.001827 1.85 739.38 448.56 0.18
Little Eagle Ck 10.434  500-yr 1770.00 909.30 916.03 914.29 916.07 0.002060 2.27 1173.47 629.26 0.20

Little Eagle Ck 10.507  100-yr 660.00 909.33 915.96 914.08 915.97 0.000724 1.35 688.53 352.51 0.12
Little Eagle Ck 10.507  10-yr 320.00 909.33 915.13 912.41 915.14 0.000608 1.09 430.73 280.90 0.10
Little Eagle Ck 10.507  25-yr 440.00 909.33 915.46 912.97 915.48 0.000659 1.19 528.21 298.27 0.11
Little Eagle Ck 10.507  50-yr 550.00 909.33 915.71 913.95 915.73 0.000696 1.27 603.76 325.83 0.11
Little Eagle Ck 10.507  500-yr 980.00 909.33 916.56 914.45 916.58 0.000769 1.52 923.34 417.71 0.12

Little Eagle Ck 10.596  100-yr 660.00 909.77 916.38 915.20 916.40 0.001236 1.67 733.44 823.59 0.15
Little Eagle Ck 10.596  10-yr 320.00 909.77 915.60 913.35 915.65 0.002711 2.12 239.10 438.80 0.21
Little Eagle Ck 10.596  25-yr 440.00 909.77 915.89 913.92 915.91 0.001489 1.67 506.38 594.85 0.16
Little Eagle Ck 10.596  50-yr 550.00 909.77 916.14 914.92 916.16 0.001351 1.67 619.29 708.98 0.16
Little Eagle Ck 10.596  500-yr 980.00 909.77 916.97 915.59 916.99 0.001046 1.69 1026.71 948.70 0.14

Little Eagle Ck 10.653  100-yr 660.00 909.79 916.66 915.23 916.68 0.000965 1.50 703.71 491.64 0.13
Little Eagle Ck 10.653  10-yr 320.00 909.79 916.00 913.05 916.01 0.000788 1.25 392.00 351.37 0.12
Little Eagle Ck 10.653  25-yr 440.00 909.79 916.20 913.62 916.21 0.000924 1.40 498.76 381.78 0.13
Little Eagle Ck 10.653  50-yr 550.00 909.79 916.44 914.08 916.46 0.000991 1.50 599.89 457.92 0.13
Little Eagle Ck 10.653  500-yr 980.00 909.79 917.21 915.49 917.23 0.000892 1.51 1029.16 647.19 0.13

Little Eagle Ck 10.744  100-yr 660.00 911.04 917.21 915.28 917.22 0.001590 1.55 779.60 970.87 0.17
Little Eagle Ck 10.744  10-yr 320.00 911.04 916.64 913.97 916.73 0.004089 2.44 131.40 452.17 0.26
Little Eagle Ck 10.744  25-yr 440.00 911.04 916.80 914.50 916.83 0.002021 1.73 389.41 687.43 0.19
Little Eagle Ck 10.744  50-yr 550.00 911.04 917.03 914.90 917.05 0.001784 1.63 551.04 876.19 0.17
Little Eagle Ck 10.744  500-yr 980.00 911.04 917.64 916.14 917.66 0.001005 1.35 1232.24 1070.65 0.13
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   RS = 10.744  ineffective elevation set for 193rd St.
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   RS = 9.998  U/S face of Casey Rd.
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   RS = 9.979  D/S face of Casey Rd.
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   RS = 9.254  U/S face of 186th St.
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   RS = 9.243  D/S face of 186th St.
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   RS = 9.203  ineffective elevations set to be consistent with 186th St. block
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   RS = 8.858  ineffective elevations set to be consistant with blockage of div

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-yr

WS 100-yr

WS 50-yr

WS 25-yr

WS 10-yr

Crit 500-yr

Crit 100-yr

Crit 50-yr

Crit 25-yr

Crit 10-yr

Ground

Ineff

Bank Sta

.1 .
0
7

.1

 

0 200 400 600 800
894

896

898

900

902

904

906

908

Little Eagle Creek Alternatives       Plan: 2stg from 4.305-3.664    2/18/2015 

   RS = 8.795  ineffective elevations set to be consistant with blockage of div
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   RS = 7.847    BR  momentum eqn unchecked.  100-yr still uses energy, but FW switch
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   RS = 3.642  D/S face 146th St.
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   RS = 3.542  ineffective elevation set to be consistent w/ 146th St.
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   RS = 3.498  ineffective elevation set to be consistent w/ 146th St.
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Promising Solution 15 – 2-Stage Channel between 166th St. and SR 32 
along Little Eagle Creek 

  

  

 
 

 



  

HEC-RAS  Plan: LEC ave 2stg   River: Little Eagle Ck   Reach: Little Eagle Ck
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
Little Eagle Ck 2.246   100-yr 7280.00 842.09 853.85 850.06 853.98 0.001867 3.84 2952.52 487.88 0.23
Little Eagle Ck 2.246   10-yr 3300.00 842.09 851.31 848.12 851.40 0.001866 3.06 1737.58 468.88 0.22
Little Eagle Ck 2.246   25-yr 4670.00 842.09 852.29 849.07 852.39 0.001867 3.37 2198.84 476.00 0.22
Little Eagle Ck 2.246   50-yr 5910.00 842.09 853.07 849.75 853.18 0.001867 3.61 2572.34 481.75 0.23
Little Eagle Ck 2.246   500-yr 11260.00 842.09 855.85 850.84 856.02 0.001866 4.41 3946.06 509.11 0.24

Little Eagle Ck 2.362   100-yr 7280.00 842.21 854.70 851.19 854.77 0.001211 3.23 4182.41 806.46 0.18
Little Eagle Ck 2.362   10-yr 3300.00 842.21 852.25 849.01 852.32 0.001521 2.98 2239.44 775.61 0.20
Little Eagle Ck 2.362   25-yr 4670.00 842.21 853.18 850.36 853.25 0.001376 3.07 2968.10 788.08 0.19
Little Eagle Ck 2.362   50-yr 5910.00 842.21 853.94 850.39 854.01 0.001283 3.15 3569.35 797.56 0.19
Little Eagle Ck 2.362   500-yr 11260.00 842.21 856.68 851.54 856.76 0.001082 3.46 5800.87 843.67 0.18

Little Eagle Ck 2.543   100-yr 7280.00 844.12 855.56 852.57 855.64 0.001248 3.19 4087.91 834.93 0.19
Little Eagle Ck 2.543   10-yr 3300.00 844.12 853.34 849.66 853.40 0.001338 2.73 2285.36 787.13 0.18
Little Eagle Ck 2.543   25-yr 4670.00 844.12 854.17 850.90 854.24 0.001325 2.94 2946.09 805.27 0.19
Little Eagle Ck 2.543   50-yr 5910.00 844.12 854.86 852.57 854.93 0.001286 3.07 3503.45 816.19 0.19
Little Eagle Ck 2.543   500-yr 11260.00 844.12 857.43 852.93 857.51 0.001132 3.44 5702.91 894.21 0.18

Little Eagle Ck 2.652   100-yr 7280.00 845.88 856.41 853.74 856.51 0.002170 3.58 3442.24 1048.87 0.23
Little Eagle Ck 2.652   10-yr 3300.00 845.88 854.28 852.60 854.37 0.002473 3.31 1878.98 812.74 0.24
Little Eagle Ck 2.652   25-yr 4670.00 845.88 855.08 852.84 855.17 0.002351 3.40 2455.60 908.85 0.24
Little Eagle Ck 2.652   50-yr 5910.00 845.88 855.73 853.49 855.82 0.002252 3.45 2931.42 1009.61 0.24
Little Eagle Ck 2.652   500-yr 11260.00 845.88 858.17 854.33 858.27 0.001843 3.73 4786.34 1066.95 0.22

Little Eagle Ck 2.769   100-yr 7280.00 846.13 857.85 854.76 858.07 0.002810 5.18 2532.41 505.45 0.29
Little Eagle Ck 2.769   10-yr 3300.00 846.13 855.70 852.27 855.86 0.002266 3.98 1483.00 467.66 0.25
Little Eagle Ck 2.769   25-yr 4670.00 846.13 856.53 853.75 856.72 0.002547 4.50 1879.80 488.29 0.27
Little Eagle Ck 2.769   50-yr 5910.00 846.13 857.18 854.27 857.39 0.002706 4.86 2199.61 496.18 0.28
Little Eagle Ck 2.769   500-yr 11260.00 846.13 859.48 856.00 859.75 0.002971 5.88 3367.36 527.40 0.30

Little Eagle Ck 2.843   100-yr 7280.00 846.41 858.76 853.96 859.02 0.002299 4.79 2191.69 327.23 0.26
Little Eagle Ck 2.843   10-yr 3300.00 846.41 856.42 851.03 856.55 0.001508 3.28 1384.71 309.87 0.20
Little Eagle Ck 2.843   25-yr 4670.00 846.41 857.34 852.13 857.52 0.001798 3.84 1735.62 315.99 0.22
Little Eagle Ck 2.843   50-yr 5910.00 846.41 858.05 853.02 858.27 0.002057 4.32 1961.45 320.45 0.24
Little Eagle Ck 2.843   500-yr 11260.00 846.41 860.49 855.79 860.86 0.002862 5.91 2767.30 341.81 0.30

Little Eagle Ck 2.906   100-yr 7280.00 847.35 859.52 859.75 0.002537 4.93 2468.54 460.72 0.27
Little Eagle Ck 2.906   10-yr 3300.00 847.35 856.95 857.09 0.002013 3.61 1409.73 345.92 0.23
Little Eagle Ck 2.906   25-yr 4670.00 847.35 857.96 858.14 0.002323 4.22 1785.70 401.10 0.25
Little Eagle Ck 2.906   50-yr 5910.00 847.35 858.74 858.96 0.002502 4.64 2115.94 443.91 0.27
Little Eagle Ck 2.906   500-yr 11260.00 847.35 861.41 861.69 0.002621 5.61 3396.12 507.95 0.29

Little Eagle Ck 2.984   100-yr 7280.00 847.78 860.48 860.65 0.001599 3.93 2505.51 410.62 0.22
Little Eagle Ck 2.984   10-yr 3300.00 847.78 857.76 857.88 0.001604 3.20 1430.00 382.40 0.21
Little Eagle Ck 2.984   25-yr 4670.00 847.78 858.85 858.98 0.001565 3.46 1852.95 392.09 0.21
Little Eagle Ck 2.984   50-yr 5910.00 847.78 859.69 859.83 0.001564 3.68 2182.61 399.49 0.21
Little Eagle Ck 2.984   500-yr 11260.00 847.78 862.44 862.65 0.001762 4.64 3369.68 476.90 0.23

Little Eagle Ck 3.078   100-yr 7280.00 848.59 861.17 861.32 0.001555 3.95 2506.11 438.25 0.21
Little Eagle Ck 3.078   10-yr 3300.00 848.59 858.49 858.60 0.001652 3.36 1409.01 382.15 0.21
Little Eagle Ck 3.078   25-yr 4670.00 848.59 859.54 859.67 0.001598 3.59 1824.50 404.02 0.21
Little Eagle Ck 3.078   50-yr 5910.00 848.59 860.36 860.50 0.001568 3.77 2162.82 420.14 0.21
Little Eagle Ck 3.078   500-yr 11260.00 848.59 863.15 863.34 0.001503 4.36 3430.79 482.49 0.22

Little Eagle Ck 3.181   100-yr 7280.00 849.81 861.89 862.06 0.001918 4.15 2356.96 457.04 0.23
Little Eagle Ck 3.181   10-yr 3300.00 849.81 859.34 859.47 0.002225 3.67 1274.60 386.63 0.24
Little Eagle Ck 3.181   25-yr 4670.00 849.81 860.33 860.48 0.002085 3.86 1675.13 415.46 0.24
Little Eagle Ck 3.181   50-yr 5910.00 849.81 861.12 861.27 0.002003 4.02 2010.12 439.24 0.23
Little Eagle Ck 3.181   500-yr 11260.00 849.81 863.82 864.02 0.001767 4.48 3287.73 506.82 0.23

Little Eagle Ck 3.270   100-yr 7280.00 850.05 862.65 862.79 0.001300 3.40 2521.45 420.15 0.19
Little Eagle Ck 3.270   10-yr 3300.00 850.05 860.16 860.25 0.001272 2.86 1500.90 397.38 0.18
Little Eagle Ck 3.270   25-yr 4670.00 850.05 861.13 861.23 0.001298 3.07 1892.05 407.45 0.19
Little Eagle Ck 3.270   50-yr 5910.00 850.05 861.90 862.02 0.001299 3.22 2207.24 413.19 0.19
Little Eagle Ck 3.270   500-yr 11260.00 850.05 864.54 864.72 0.001305 3.82 3333.17 441.17 0.20

Little Eagle Ck 3.403   100-yr 7280.00 850.53 863.52 863.65 0.001586 3.84 2903.37 460.44 0.21
Little Eagle Ck 3.403   10-yr 3300.00 850.53 860.99 861.07 0.001389 2.95 1770.14 433.49 0.19
Little Eagle Ck 3.403   25-yr 4670.00 850.53 861.98 862.08 0.001473 3.30 2205.35 444.75 0.20
Little Eagle Ck 3.403   50-yr 5910.00 850.53 862.76 862.87 0.001532 3.57 2554.09 453.25 0.21
Little Eagle Ck 3.403   500-yr 11260.00 850.53 865.43 865.61 0.001713 4.48 3805.83 487.03 0.23

Little Eagle Ck 3.498   100-yr 7280.00 851.71 864.22 859.80 864.38 0.001734 4.13 2480.22 588.44 0.23
Little Eagle Ck 3.498   10-yr 3300.00 851.71 861.60 858.47 861.69 0.001395 3.06 1591.07 517.27 0.19
Little Eagle Ck 3.498   25-yr 4670.00 851.71 862.63 859.06 862.74 0.001534 3.48 1937.96 542.71 0.21
Little Eagle Ck 3.498   50-yr 5910.00 851.71 863.43 859.42 863.57 0.001636 3.81 2210.73 568.25 0.22
Little Eagle Ck 3.498   500-yr 11260.00 851.71 866.10 860.72 866.21 0.001197 3.83 4649.17 622.66 0.19

Little Eagle Ck 3.542   100-yr 7280.00 851.53 864.59 860.86 865.08 0.004164 6.41 1467.06 471.56 0.35
Little Eagle Ck 3.542   10-yr 3300.00 851.53 861.95 858.21 862.20 0.002939 4.43 955.85 457.16 0.28
Little Eagle Ck 3.542   25-yr 4670.00 851.53 863.00 859.65 863.33 0.003441 5.22 1155.49 463.35 0.31
Little Eagle Ck 3.542   50-yr 5910.00 851.53 863.81 860.28 864.21 0.003810 5.82 1312.32 467.62 0.33
Little Eagle Ck 3.542   500-yr 11260.00 851.53 866.41 862.27 866.57 0.001498 4.28 3948.08 481.15 0.22

Little Eagle Ck 3.642   100-yr 6660.00 851.98 866.35 860.05 866.79 0.002642 5.77 1384.32 526.95 0.28
Little Eagle Ck 3.642   10-yr 3030.00 851.98 863.17 857.18 863.38 0.001757 3.88 913.52 441.86 0.22
Little Eagle Ck 3.642   25-yr 4280.00 851.98 864.43 858.24 864.73 0.002113 4.63 1100.65 460.85 0.25
Little Eagle Ck 3.642   50-yr 5410.00 851.98 865.40 859.10 865.77 0.002381 5.20 1244.33 475.16 0.27
Little Eagle Ck 3.642   500-yr 10290.00 851.98 867.10 862.55 867.27 0.001419 4.39 3826.50 559.42 0.21



HEC-RAS  Plan: LEC ave 2stg   River: Little Eagle Ck   Reach: Little Eagle Ck (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  

Little Eagle Ck 3.653    146th Street    Bridge

Little Eagle Ck 3.664   100-yr 6660.00 851.98 867.57 861.12 867.89 0.001932 5.00 1574.37 499.40 0.25
Little Eagle Ck 3.664   10-yr 3030.00 851.98 864.12 858.00 864.27 0.001332 3.37 1070.96 465.38 0.19
Little Eagle Ck 3.664   25-yr 4280.00 851.98 865.49 859.72 865.70 0.001569 4.00 1270.17 480.16 0.21
Little Eagle Ck 3.664   50-yr 5410.00 851.98 866.54 860.47 866.80 0.001752 4.50 1423.84 488.44 0.23
Little Eagle Ck 3.664   500-yr 10290.00 851.98 870.38 862.62 870.47 0.000595 3.16 4852.38 579.04 0.14

Little Eagle Ck 3.702   100-yr 6660.00 851.95 868.07 868.16 0.000573 2.91 3259.92 363.39 0.14
Little Eagle Ck 3.702   10-yr 3030.00 851.95 864.41 864.46 0.000482 2.18 1984.77 328.53 0.12
Little Eagle Ck 3.702   25-yr 4280.00 851.95 865.85 865.91 0.000523 2.48 2469.60 344.47 0.13
Little Eagle Ck 3.702   50-yr 5410.00 851.95 866.97 867.04 0.000550 2.70 2862.76 355.46 0.13
Little Eagle Ck 3.702   500-yr 10290.00 851.95 870.50 870.62 0.000674 3.50 4166.54 384.22 0.15

Little Eagle Ck 3.822   100-yr 6660.00 853.07 868.38 861.43 868.41 0.000287 1.98 5115.41 686.80 0.10
Little Eagle Ck 3.822   10-yr 3030.00 853.07 864.69 859.99 864.71 0.000334 1.73 2835.30 577.90 0.10
Little Eagle Ck 3.822   25-yr 4280.00 853.07 866.14 860.58 866.17 0.000307 1.82 3698.34 609.03 0.10
Little Eagle Ck 3.822   50-yr 5410.00 853.07 867.27 861.09 867.30 0.000295 1.90 4398.95 631.51 0.10
Little Eagle Ck 3.822   500-yr 10290.00 853.07 870.86 862.26 870.90 0.000296 2.25 7183.23 944.89 0.10

Little Eagle Ck 3.914   100-yr 6660.00 853.64 868.53 868.55 0.000231 1.69 6828.17 1028.47 0.08
Little Eagle Ck 3.914   10-yr 3030.00 853.64 864.88 864.90 0.000416 1.80 3232.51 912.01 0.11
Little Eagle Ck 3.914   25-yr 4280.00 853.64 866.31 866.33 0.000312 1.72 4586.21 980.76 0.09
Little Eagle Ck 3.914   50-yr 5410.00 853.64 867.42 867.44 0.000264 1.70 5699.24 1010.50 0.09
Little Eagle Ck 3.914   500-yr 10290.00 853.64 871.00 871.02 0.000205 1.79 9409.71 1062.47 0.08

Little Eagle Ck 4.006   100-yr 6660.00 853.92 868.67 868.70 0.000394 2.03 5007.03 904.56 0.11
Little Eagle Ck 4.006   10-yr 3030.00 853.92 865.14 865.18 0.000776 2.20 2192.27 725.35 0.14
Little Eagle Ck 4.006   25-yr 4280.00 853.92 866.50 866.53 0.000552 2.08 3211.46 778.77 0.12
Little Eagle Ck 4.006   50-yr 5410.00 853.92 867.58 867.62 0.000448 2.02 4071.09 815.89 0.11
Little Eagle Ck 4.006   500-yr 10290.00 853.92 871.12 871.16 0.000323 2.10 7438.18 1075.41 0.10

Little Eagle Ck 4.099   100-yr 6660.00 854.95 868.85 861.72 868.90 0.000418 2.28 4390.31 802.64 0.11
Little Eagle Ck 4.099   10-yr 3030.00 854.95 865.48 859.38 865.54 0.000695 2.37 1993.43 669.53 0.14
Little Eagle Ck 4.099   25-yr 4280.00 854.95 866.75 860.43 866.80 0.000555 2.31 2870.15 700.79 0.13
Little Eagle Ck 4.099   50-yr 5410.00 854.95 867.79 861.08 867.84 0.000470 2.27 3609.06 719.80 0.12
Little Eagle Ck 4.099   500-yr 10290.00 854.95 871.27 864.28 871.32 0.000358 2.37 6498.74 912.35 0.11

Little Eagle Ck 4.206   100-yr 6660.00 854.74 869.13 869.18 0.000667 2.50 4099.08 728.05 0.14
Little Eagle Ck 4.206   10-yr 3030.00 854.74 865.96 866.03 0.001157 2.76 1900.27 656.33 0.17
Little Eagle Ck 4.206   25-yr 4280.00 854.74 867.13 867.19 0.000935 2.61 2686.32 684.86 0.16
Little Eagle Ck 4.206   50-yr 5410.00 854.74 868.11 868.16 0.000785 2.53 3367.61 706.03 0.15
Little Eagle Ck 4.206   500-yr 10290.00 854.74 871.51 871.57 0.000617 2.76 6201.14 1077.83 0.14

Little Eagle Ck 4.305   100-yr 6660.00 855.39 869.50 865.08 869.57 0.000779 2.96 3641.39 645.02 0.15
Little Eagle Ck 4.305   10-yr 3030.00 855.39 866.55 861.74 866.63 0.001108 2.92 1781.32 612.56 0.17
Little Eagle Ck 4.305   25-yr 4280.00 855.39 867.63 862.92 867.71 0.001012 3.01 2455.55 627.70 0.17
Little Eagle Ck 4.305   50-yr 5410.00 855.39 868.54 864.94 868.61 0.000886 2.99 3027.15 634.62 0.16
Little Eagle Ck 4.305   500-yr 10290.00 855.39 871.84 866.21 871.91 0.000650 3.05 5187.51 702.64 0.14

Little Eagle Ck 4.397   100-yr 6660.00 856.20 869.90 869.98 0.000957 3.04 3609.56 763.54 0.16
Little Eagle Ck 4.397   10-yr 3030.00 856.20 867.12 867.20 0.001316 2.92 1750.51 601.95 0.18
Little Eagle Ck 4.397   25-yr 4280.00 856.20 868.15 868.23 0.001175 2.99 2389.56 641.84 0.18
Little Eagle Ck 4.397   50-yr 5410.00 856.20 869.00 869.08 0.001077 3.04 2952.94 691.39 0.17
Little Eagle Ck 4.397   500-yr 10290.00 856.20 872.17 872.24 0.000738 3.03 5509.29 886.46 0.15

Little Eagle Ck 4.492   100-yr 6140.00 857.52 870.32 866.18 870.38 0.000969 2.98 3732.02 939.97 0.17
Little Eagle Ck 4.492   10-yr 2800.00 857.52 867.76 864.11 867.85 0.001609 3.14 1606.93 719.68 0.20
Little Eagle Ck 4.492   25-yr 3950.00 857.52 868.69 865.30 868.77 0.001343 3.11 2327.85 802.16 0.19
Little Eagle Ck 4.492   50-yr 5000.00 857.52 869.47 866.12 869.55 0.001138 3.04 2974.72 848.82 0.18
Little Eagle Ck 4.492   500-yr 9480.00 857.52 872.47 867.20 872.53 0.000647 2.78 5934.53 1107.57 0.14

Little Eagle Ck 4.596   100-yr 6140.00 858.17 870.83 864.97 870.89 0.000828 2.70 3647.31 869.90 0.15
Little Eagle Ck 4.596   10-yr 2800.00 858.17 868.47 862.34 868.53 0.000931 2.38 1817.75 698.07 0.16
Little Eagle Ck 4.596   25-yr 3950.00 858.17 869.33 863.42 869.40 0.000930 2.56 2443.13 748.09 0.16
Little Eagle Ck 4.596   50-yr 5000.00 858.17 870.05 864.23 870.12 0.000898 2.66 3001.08 801.19 0.16
Little Eagle Ck 4.596   500-yr 9480.00 858.17 872.84 867.99 872.90 0.000656 2.73 5486.60 990.66 0.14

Little Eagle Ck 4.724   100-yr 6140.00 859.56 871.64 869.26 872.06 0.005143 6.21 1722.32 639.81 0.37
Little Eagle Ck 4.724   10-yr 2800.00 859.56 869.45 865.87 869.79 0.004927 5.00 758.67 307.83 0.35
Little Eagle Ck 4.724   25-yr 3950.00 859.56 870.29 867.27 870.68 0.005282 5.61 1041.76 384.80 0.37
Little Eagle Ck 4.724   50-yr 5000.00 859.56 870.95 868.52 871.37 0.005362 5.99 1334.80 483.73 0.37
Little Eagle Ck 4.724   500-yr 9480.00 859.56 873.46 870.96 873.76 0.003511 5.83 3060.25 787.41 0.32

Little Eagle Ck 4.892   100-yr 6140.00 862.28 873.29 870.21 873.34 0.000726 2.35 3658.63 797.10 0.14
Little Eagle Ck 4.892   10-yr 2800.00 862.28 871.17 867.47 871.21 0.000819 2.09 2067.57 709.41 0.14
Little Eagle Ck 4.892   25-yr 3950.00 862.28 872.01 868.49 872.05 0.000770 2.18 2675.38 773.95 0.14
Little Eagle Ck 4.892   50-yr 5000.00 862.28 872.66 869.34 872.70 0.000744 2.26 3170.17 787.53 0.14
Little Eagle Ck 4.892   500-yr 9480.00 862.28 874.78 870.45 874.84 0.000726 2.61 4895.59 834.78 0.14

Little Eagle Ck 4.898    156th Street    Bridge

Little Eagle Ck 4.910   100-yr 6140.00 862.28 873.52 870.43 873.58 0.000884 2.75 3546.88 855.19 0.16
Little Eagle Ck 4.910   10-yr 2800.00 862.28 871.51 867.71 871.57 0.000999 2.48 1929.50 758.95 0.16
Little Eagle Ck 4.910   25-yr 3950.00 862.28 872.27 868.54 872.33 0.000990 2.64 2524.56 802.74 0.16
Little Eagle Ck 4.910   50-yr 5000.00 862.28 872.89 869.16 872.95 0.000943 2.71 3028.88 838.95 0.16
Little Eagle Ck 4.910   500-yr 9480.00 862.28 874.99 871.09 875.06 0.000857 2.98 4856.98 912.13 0.16



HEC-RAS  Plan: LEC ave 2stg   River: Little Eagle Ck   Reach: Little Eagle Ck (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
Little Eagle Ck 4.961   100-yr 6140.00 862.07 873.94 870.79 874.00 0.000944 2.41 3362.03 743.03 0.16
Little Eagle Ck 4.961   10-yr 2800.00 862.07 871.93 867.55 871.98 0.000978 2.18 1928.28 684.04 0.15
Little Eagle Ck 4.961   25-yr 3950.00 862.07 872.71 870.03 872.76 0.000971 2.27 2468.37 708.28 0.15
Little Eagle Ck 4.961   50-yr 5000.00 862.07 873.33 870.56 873.38 0.000959 2.35 2910.83 726.22 0.16
Little Eagle Ck 4.961   500-yr 9480.00 862.07 875.42 871.36 875.49 0.000941 2.54 4495.75 781.20 0.16

Little Eagle Ck 5.026   100-yr 6140.00 861.97 874.23 871.16 874.27 0.000670 2.22 3944.80 868.48 0.13
Little Eagle Ck 5.026   10-yr 2800.00 861.97 872.24 869.86 872.28 0.000773 2.13 2252.64 843.12 0.14
Little Eagle Ck 5.026   25-yr 3950.00 861.97 873.01 870.74 873.05 0.000723 2.17 2903.53 853.54 0.13
Little Eagle Ck 5.026   50-yr 5000.00 861.97 873.62 870.96 873.66 0.000693 2.20 3424.87 859.58 0.13
Little Eagle Ck 5.026   500-yr 9480.00 861.97 875.71 871.64 875.77 0.000662 2.40 5263.59 910.63 0.13

Little Eagle Ck 5.096   100-yr 6140.00 861.29 874.42 871.66 874.52 0.001290 3.33 3021.24 800.65 0.19
Little Eagle Ck 5.096   10-yr 2800.00 861.29 872.48 867.37 872.57 0.001265 2.84 1691.57 736.41 0.18
Little Eagle Ck 5.096   25-yr 3950.00 861.29 873.23 868.49 873.31 0.001296 3.06 2200.75 767.12 0.19
Little Eagle Ck 5.096   50-yr 5000.00 861.29 873.82 869.52 873.92 0.001300 3.21 2610.67 785.58 0.19
Little Eagle Ck 5.096   500-yr 9480.00 861.29 875.89 872.44 875.99 0.001201 3.53 4401.07 819.74 0.19

Little Eagle Ck 5.135   100-yr 6020.00 861.85 874.67 870.93 874.78 0.001646 3.69 2698.75 756.74 0.21
Little Eagle Ck 5.135   10-yr 2750.00 861.85 872.73 869.12 872.80 0.001361 2.88 1663.52 710.13 0.18
Little Eagle Ck 5.135   25-yr 3870.00 861.85 873.48 869.79 873.56 0.001502 3.22 2060.32 733.76 0.20
Little Eagle Ck 5.135   50-yr 4890.00 861.85 874.08 870.39 874.17 0.001584 3.46 2379.09 745.28 0.20
Little Eagle Ck 5.135   500-yr 9280.00 861.85 876.13 872.11 876.21 0.001309 3.62 4359.92 781.58 0.19

Little Eagle Ck 5.203   100-yr 6020.00 862.31 875.30 872.06 875.45 0.002233 4.11 2327.39 1160.64 0.25
Little Eagle Ck 5.203   10-yr 2750.00 862.31 873.25 870.55 873.35 0.001824 3.10 1440.24 970.42 0.21
Little Eagle Ck 5.203   25-yr 3870.00 862.31 874.05 871.33 874.17 0.001998 3.50 1783.19 1114.64 0.23
Little Eagle Ck 5.203   50-yr 4890.00 862.31 874.68 871.70 874.81 0.002120 3.81 2055.48 1135.98 0.24
Little Eagle Ck 5.203   500-yr 9280.00 862.31 876.55 872.94 876.60 0.000895 2.85 6051.04 1210.23 0.16

Little Eagle Ck 5.208    Private Road 1  Bridge

Little Eagle Ck 5.214   100-yr 6020.00 862.31 875.55 871.90 875.68 0.002093 4.15 2414.34 1182.94 0.23
Little Eagle Ck 5.214   10-yr 2750.00 862.31 873.50 870.53 873.57 0.001519 3.03 1599.37 1056.37 0.19
Little Eagle Ck 5.214   25-yr 3870.00 862.31 874.30 870.92 874.39 0.001761 3.48 1913.44 1124.41 0.21
Little Eagle Ck 5.214   50-yr 4890.00 862.31 874.93 871.55 875.03 0.001933 3.82 2163.97 1156.91 0.22
Little Eagle Ck 5.214   500-yr 9280.00 862.31 876.63 872.67 876.67 0.000779 2.71 6467.91 1209.32 0.14

Little Eagle Ck 5.239   100-yr 6020.00 863.51 875.81 872.22 876.01 0.002114 4.46 2150.83 1112.81 0.25
Little Eagle Ck 5.239   10-yr 2750.00 863.51 873.69 869.01 873.80 0.001454 3.16 1368.50 976.35 0.20
Little Eagle Ck 5.239   25-yr 3870.00 863.51 874.51 870.68 874.66 0.001736 3.69 1664.61 1020.55 0.22
Little Eagle Ck 5.239   50-yr 4890.00 863.51 875.17 871.74 875.34 0.001934 4.08 1905.45 1056.21 0.24
Little Eagle Ck 5.239   500-yr 9280.00 863.51 876.73 873.26 876.80 0.001038 3.32 5563.18 1173.08 0.18

Little Eagle Ck 5.321   100-yr 6020.00 864.13 876.58 872.85 876.63 0.001082 2.69 3413.75 1069.56 0.17
Little Eagle Ck 5.321   10-yr 2750.00 864.13 874.32 871.88 874.36 0.001211 2.28 1987.90 804.38 0.17
Little Eagle Ck 5.321   25-yr 3870.00 864.13 875.20 872.31 875.25 0.001126 2.41 2540.03 957.49 0.17
Little Eagle Ck 5.321   50-yr 4890.00 864.13 875.89 872.44 875.94 0.001095 2.55 2977.55 1015.40 0.17
Little Eagle Ck 5.321   500-yr 9280.00 864.13 877.22 873.42 877.28 0.001272 3.07 5101.67 1112.36 0.18

Little Eagle Ck 5.415   100-yr 4740.00 864.43 877.09 873.67 877.15 0.001141 2.80 2688.91 972.50 0.17
Little Eagle Ck 5.415   10-yr 2180.00 864.43 874.87 872.51 874.92 0.001199 2.48 1534.63 563.23 0.17
Little Eagle Ck 5.415   25-yr 3070.00 864.43 875.73 873.15 875.78 0.001183 2.63 1967.74 761.73 0.17
Little Eagle Ck 5.415   50-yr 3870.00 864.43 876.41 873.43 876.47 0.001170 2.73 2325.31 895.39 0.17
Little Eagle Ck 5.415   500-yr 7280.00 864.43 877.85 874.25 877.93 0.001548 3.38 4089.18 1032.35 0.20

Little Eagle Ck 5.497   100-yr 4740.00 864.89 877.49 877.53 0.000732 2.21 3625.98 986.65 0.14
Little Eagle Ck 5.497   10-yr 2180.00 864.89 875.36 875.40 0.001039 2.14 1778.89 765.92 0.16
Little Eagle Ck 5.497   25-yr 3070.00 864.89 876.18 876.21 0.000892 2.17 2431.24 842.18 0.15
Little Eagle Ck 5.497   50-yr 3870.00 864.89 876.84 876.87 0.000795 2.18 3006.50 902.26 0.14
Little Eagle Ck 5.497   500-yr 7280.00 864.89 878.38 878.43 0.000950 2.70 4554.37 1097.82 0.16

Little Eagle Ck 5.561   100-yr 4740.00 865.38 877.78 875.09 877.85 0.001441 3.04 2622.12 908.97 0.19
Little Eagle Ck 5.561   10-yr 2180.00 865.38 875.74 870.86 875.83 0.001709 3.02 1162.50 511.44 0.20
Little Eagle Ck 5.561   25-yr 3070.00 865.38 876.52 872.11 876.61 0.001770 3.18 1604.02 672.95 0.20
Little Eagle Ck 5.561   50-yr 3870.00 865.38 877.15 873.07 877.24 0.001706 3.22 2073.16 830.23 0.20
Little Eagle Ck 5.561   500-yr 7280.00 865.38 878.72 875.81 878.81 0.001590 3.31 3540.64 1017.34 0.20

Little Eagle Ck 5.688   100-yr 4740.00 867.52 878.52 878.56 0.001108 2.56 3737.93 1062.49 0.17
Little Eagle Ck 5.688   10-yr 2180.00 867.52 876.72 876.76 0.001444 2.42 1942.72 906.60 0.18
Little Eagle Ck 5.688   25-yr 3070.00 867.52 877.43 877.47 0.001266 2.46 2619.51 973.67 0.17
Little Eagle Ck 5.688   50-yr 3870.00 867.52 878.00 878.04 0.001174 2.51 3189.65 1041.56 0.17
Little Eagle Ck 5.688   500-yr 7280.00 867.52 879.53 879.57 0.001209 2.92 4819.96 1085.08 0.18

Little Eagle Ck 5.787   100-yr 4740.00 868.33 879.05 876.80 879.09 0.001001 2.25 3435.89 1125.19 0.16
Little Eagle Ck 5.787   10-yr 2180.00 868.33 877.42 874.17 877.47 0.001346 2.26 1711.48 981.49 0.18
Little Eagle Ck 5.787   25-yr 3070.00 868.33 878.05 875.41 878.10 0.001191 2.26 2348.51 1039.50 0.17
Little Eagle Ck 5.787   50-yr 3870.00 868.33 878.57 876.49 878.61 0.001076 2.25 2898.79 1099.68 0.16
Little Eagle Ck 5.787   500-yr 7280.00 868.33 880.08 877.22 880.12 0.001003 2.39 4624.25 1182.74 0.16

Little Eagle Ck 5.945   100-yr 4740.00 870.78 880.27 878.51 880.37 0.002907 3.70 2116.80 665.73 0.26
Little Eagle Ck 5.945   10-yr 2180.00 870.78 878.93 878.03 879.01 0.002902 3.14 1250.09 629.11 0.25
Little Eagle Ck 5.945   25-yr 3070.00 870.78 879.44 878.44 879.52 0.002945 3.38 1573.62 642.04 0.26
Little Eagle Ck 5.945   50-yr 3870.00 870.78 879.86 878.44 879.95 0.002932 3.55 1844.25 655.27 0.26
Little Eagle Ck 5.945   500-yr 7280.00 870.78 881.30 878.97 881.42 0.003033 4.20 2818.57 725.60 0.28

Little Eagle Ck 6.062   100-yr 4630.00 871.61 881.77 880.15 881.91 0.003486 4.24 1732.23 830.82 0.29
Little Eagle Ck 6.062   10-yr 2130.00 871.61 880.45 879.11 880.56 0.003197 3.50 999.56 717.54 0.27
Little Eagle Ck 6.062   25-yr 3000.00 871.61 880.97 879.50 881.10 0.003369 3.82 1278.28 770.59 0.28



HEC-RAS  Plan: LEC ave 2stg   River: Little Eagle Ck   Reach: Little Eagle Ck (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
Little Eagle Ck 6.062   50-yr 3780.00 871.61 881.37 879.75 881.51 0.003450 4.04 1504.12 804.57 0.29
Little Eagle Ck 6.062   500-yr 7120.00 871.61 882.65 880.73 882.76 0.002634 4.00 3057.59 942.40 0.26

Little Eagle Ck 6.199   100-yr 4630.00 874.78 883.59 880.75 883.68 0.001801 3.14 2069.01 550.86 0.21
Little Eagle Ck 6.199   10-yr 2130.00 874.78 882.01 880.00 882.06 0.001431 2.34 1250.03 464.48 0.18
Little Eagle Ck 6.199   25-yr 3000.00 874.78 882.67 880.31 882.73 0.001597 2.68 1582.63 499.18 0.20
Little Eagle Ck 6.199   50-yr 3780.00 874.78 883.15 880.51 883.23 0.001707 2.92 1830.71 530.94 0.21
Little Eagle Ck 6.199   500-yr 7120.00 874.78 884.45 881.33 884.58 0.002397 3.92 2571.29 627.44 0.25

Little Eagle Ck 6.314   100-yr 4630.00 875.46 884.56 882.17 884.62 0.001627 2.85 2601.85 782.30 0.20
Little Eagle Ck 6.314   10-yr 2130.00 875.46 883.10 881.21 883.19 0.003023 3.25 931.04 609.23 0.26
Little Eagle Ck 6.314   25-yr 3000.00 875.46 883.59 881.60 883.64 0.001725 2.62 1884.35 717.51 0.20
Little Eagle Ck 6.314   50-yr 3780.00 875.46 884.08 881.89 884.14 0.001613 2.69 2242.54 733.35 0.20
Little Eagle Ck 6.314   500-yr 7120.00 875.46 885.60 882.98 885.67 0.001691 3.21 3445.78 838.68 0.21

Little Eagle Ck 6.442   100-yr 4630.00 875.10 885.16 883.34 885.18 0.000612 2.02 4372.28 1354.87 0.13
Little Eagle Ck 6.442   10-yr 2130.00 875.10 883.81 881.61 884.11 0.004539 4.84 543.97 1135.97 0.34
Little Eagle Ck 6.442   25-yr 3000.00 875.10 884.21 882.34 884.23 0.000623 1.87 3141.83 1207.68 0.13
Little Eagle Ck 6.442   50-yr 3780.00 875.10 884.69 882.85 884.71 0.000633 1.97 3750.39 1305.20 0.13
Little Eagle Ck 6.442   500-yr 7120.00 875.10 886.21 884.01 886.24 0.000603 2.18 5841.22 1415.41 0.13

Little Eagle Ck 6.455    166th Street    Bridge

Little Eagle Ck 6.472   100-yr 4630.00 875.10 885.72 883.73 885.75 0.000840 2.35 3713.08 1263.96 0.15
Little Eagle Ck 6.472   10-yr 2130.00 875.10 884.85 881.88 885.00 0.002333 3.62 789.47 1119.59 0.24
Little Eagle Ck 6.472   25-yr 3000.00 875.10 885.30 882.86 885.32 0.000540 1.81 3196.05 1231.47 0.12
Little Eagle Ck 6.472   50-yr 3780.00 875.10 885.50 883.32 885.52 0.000707 2.11 3434.86 1249.67 0.14
Little Eagle Ck 6.472   500-yr 7120.00 875.10 886.42 884.71 886.46 0.001064 2.80 4631.88 1342.85 0.17

Little Eagle Ck 6.570   100-yr 4630.00 876.00 885.95 886.03 0.000318 2.40 2684.86 537.77 0.15
Little Eagle Ck 6.570   10-yr 2130.00 876.00 885.16 885.18 0.000102 1.26 2264.91 523.53 0.08
Little Eagle Ck 6.570   25-yr 3000.00 876.00 885.44 885.48 0.000174 1.69 2414.21 528.08 0.11
Little Eagle Ck 6.570   50-yr 3780.00 876.00 885.68 885.74 0.000243 2.05 2541.73 531.63 0.13
Little Eagle Ck 6.570   500-yr 7120.00 876.00 886.75 886.89 0.000514 3.26 3117.93 550.90 0.20

Little Eagle Ck 6.654   100-yr 4630.00 877.34 886.11 886.22 0.000532 2.81 2243.27 499.69 0.19
Little Eagle Ck 6.654   10-yr 2130.00 877.34 885.21 885.25 0.000198 1.55 1805.18 474.78 0.12
Little Eagle Ck 6.654   25-yr 3000.00 877.34 885.53 885.59 0.000319 2.04 1958.63 484.12 0.15
Little Eagle Ck 6.654   50-yr 3780.00 877.34 885.81 885.89 0.000425 2.44 2092.55 490.99 0.17
Little Eagle Ck 6.654   500-yr 7120.00 877.34 887.00 887.18 0.000774 3.70 2699.36 527.89 0.24

Little Eagle Ck 6.711   100-yr 4630.00 878.54 886.29 886.43 0.000894 3.26 2018.57 527.83 0.24
Little Eagle Ck 6.711   10-yr 2130.00 878.54 885.28 885.33 0.000414 1.93 1497.57 505.65 0.16
Little Eagle Ck 6.711   25-yr 3000.00 878.54 885.64 885.73 0.000609 2.47 1681.22 511.84 0.20
Little Eagle Ck 6.711   50-yr 3780.00 878.54 885.95 886.07 0.000761 2.88 1841.28 519.81 0.22
Little Eagle Ck 6.711   500-yr 7120.00 878.54 887.25 887.47 0.001135 4.10 2534.09 542.26 0.28

Little Eagle Ck 6.807   100-yr 3640.00 878.49 886.70 884.99 886.79 0.000488 2.53 1867.01 509.10 0.18
Little Eagle Ck 6.807   10-yr 1690.00 878.49 885.51 883.07 885.55 0.000253 1.56 1286.96 467.02 0.13
Little Eagle Ck 6.807   25-yr 2370.00 878.49 885.92 883.80 885.98 0.000361 1.98 1479.38 481.21 0.15
Little Eagle Ck 6.807   50-yr 2980.00 878.49 886.30 884.40 886.37 0.000432 2.27 1665.21 498.77 0.17
Little Eagle Ck 6.807   500-yr 5570.00 878.49 887.78 885.50 887.92 0.000587 3.11 2438.46 553.67 0.21

Little Eagle Ck 6.812    Private Road 2  Bridge

Little Eagle Ck 6.822   100-yr 3640.00 878.49 887.89 884.33 887.95 0.000259 2.06 2373.90 531.65 0.14
Little Eagle Ck 6.822   10-yr 1690.00 878.49 886.24 882.66 886.27 0.000152 1.33 1564.68 459.48 0.10
Little Eagle Ck 6.822   25-yr 2370.00 878.49 887.26 883.30 887.29 0.000156 1.50 2051.65 493.37 0.10
Little Eagle Ck 6.822   50-yr 2980.00 878.49 887.57 883.81 887.61 0.000207 1.79 2203.98 508.11 0.12
Little Eagle Ck 6.822   500-yr 5570.00 878.49 888.64 885.70 888.75 0.000416 2.80 2810.47 613.17 0.18

Little Eagle Ck 6.869   100-yr 3640.00 877.68 887.95 888.01 0.000197 1.95 2223.68 424.65 0.12
Little Eagle Ck 6.869   10-yr 1690.00 877.68 886.28 886.30 0.000100 1.19 1567.71 339.11 0.08
Little Eagle Ck 6.869   25-yr 2370.00 877.68 887.30 887.33 0.000115 1.41 1949.48 412.78 0.09
Little Eagle Ck 6.869   50-yr 2980.00 877.68 887.61 887.66 0.000155 1.68 2081.22 419.19 0.11
Little Eagle Ck 6.869   500-yr 5570.00 877.68 888.73 888.84 0.000328 2.68 2564.25 462.41 0.16

Little Eagle Ck 6.963   100-yr 3640.00 878.01 888.05 882.28 888.11 0.000227 2.01 2158.29 563.73 0.13
Little Eagle Ck 6.963   10-yr 1690.00 878.01 886.33 881.41 886.35 0.000125 1.26 1360.03 324.87 0.09
Little Eagle Ck 6.963   25-yr 2370.00 878.01 887.36 881.74 887.39 0.000141 1.48 1682.13 472.24 0.10
Little Eagle Ck 6.963   50-yr 2980.00 878.01 887.69 882.00 887.74 0.000188 1.77 1808.37 523.07 0.12
Little Eagle Ck 6.963   500-yr 5570.00 878.01 888.90 882.98 889.00 0.000347 2.68 2646.28 587.91 0.16

Little Eagle Ck 7.061   100-yr 3640.00 875.96 888.03 888.82 0.008147 7.30 593.42 224.48 0.46
Little Eagle Ck 7.061   10-yr 1690.00 875.96 886.38 886.68 0.004198 4.47 390.00 78.37 0.32
Little Eagle Ck 7.061   25-yr 2370.00 875.96 887.38 887.80 0.004825 5.30 488.99 131.11 0.35
Little Eagle Ck 7.061   50-yr 2980.00 875.96 887.70 888.30 0.006426 6.30 535.20 151.91 0.41
Little Eagle Ck 7.061   500-yr 5570.00 875.96 888.86 886.78 890.10 0.011909 9.44 856.91 386.33 0.57

Little Eagle Ck 7.064    Private Road 3  Bridge

Little Eagle Ck 7.069   100-yr 3640.00 875.96 890.28 885.63 890.46 0.002111 4.09 1461.00 463.46 0.24
Little Eagle Ck 7.069   10-yr 1690.00 875.96 887.23 882.80 887.49 0.003742 4.16 453.99 170.75 0.30
Little Eagle Ck 7.069   25-yr 2370.00 875.96 888.97 884.10 889.16 0.002305 3.85 893.01 365.74 0.24
Little Eagle Ck 7.069   50-yr 2980.00 875.96 889.63 884.93 889.82 0.002281 4.05 1167.33 437.96 0.24
Little Eagle Ck 7.069   500-yr 5570.00 875.96 890.71 888.06 891.03 0.003670 5.56 1663.53 477.45 0.32

Little Eagle Ck 7.133   100-yr 3640.00 878.35 890.85 890.92 0.001164 3.03 2188.30 511.73 0.18
Little Eagle Ck 7.133   10-yr 1690.00 878.35 888.29 888.39 0.002073 3.26 973.00 430.83 0.22



HEC-RAS  Plan: LEC ave 2stg   River: Little Eagle Ck   Reach: Little Eagle Ck (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
Little Eagle Ck 7.133   25-yr 2370.00 878.35 889.61 889.67 0.001203 2.80 1577.49 475.07 0.17
Little Eagle Ck 7.133   50-yr 2980.00 878.35 890.25 890.31 0.001168 2.91 1886.81 491.87 0.17
Little Eagle Ck 7.133   500-yr 5570.00 878.35 891.64 891.74 0.001675 3.84 2596.63 528.07 0.21

Little Eagle Ck 7.229   100-yr 3640.00 880.39 891.40 888.61 891.47 0.001442 3.12 2232.73 855.40 0.20
Little Eagle Ck 7.229   10-yr 1690.00 880.39 889.29 887.23 889.38 0.002344 3.24 971.82 509.07 0.24
Little Eagle Ck 7.229   25-yr 2370.00 880.39 890.23 887.85 890.30 0.001773 3.11 1503.20 597.95 0.21
Little Eagle Ck 7.229   50-yr 2980.00 880.39 890.82 888.20 890.89 0.001582 3.11 1866.86 727.30 0.20
Little Eagle Ck 7.229   500-yr 5570.00 880.39 892.35 889.11 892.44 0.001649 3.60 3231.95 1017.85 0.21

Little Eagle Ck 7.327   100-yr 3640.00 881.15 892.13 889.21 892.20 0.001380 3.15 2435.45 852.34 0.19
Little Eagle Ck 7.327   10-yr 1690.00 881.15 890.28 886.73 890.36 0.001525 2.80 1017.43 531.32 0.19
Little Eagle Ck 7.327   25-yr 2370.00 881.15 891.09 888.44 891.17 0.001568 3.07 1604.89 762.58 0.20
Little Eagle Ck 7.327   50-yr 2980.00 881.15 891.61 888.85 891.68 0.001459 3.10 2012.11 798.26 0.19
Little Eagle Ck 7.327   500-yr 5570.00 881.15 893.15 889.92 893.23 0.001398 3.42 3340.58 913.62 0.20

Little Eagle Ck 7.448   100-yr 3640.00 882.40 892.74 889.51 892.78 0.000663 2.25 2834.46 754.83 0.14
Little Eagle Ck 7.448   10-yr 1690.00 882.40 890.95 887.50 890.98 0.000696 1.97 1481.93 631.93 0.13
Little Eagle Ck 7.448   25-yr 2370.00 882.40 891.75 888.79 891.79 0.000675 2.09 1895.90 678.52 0.13
Little Eagle Ck 7.448   50-yr 2980.00 882.40 892.24 889.26 892.27 0.000656 2.15 2469.66 708.26 0.13
Little Eagle Ck 7.448   500-yr 5570.00 882.40 893.82 890.03 893.87 0.000789 2.65 3708.93 928.45 0.15

Little Eagle Ck 7.473   100-yr 3640.00 882.41 892.84 889.77 892.86 0.000615 1.72 3152.98 1041.41 0.12
Little Eagle Ck 7.473   10-yr 1690.00 882.41 891.06 887.00 891.10 0.001061 1.98 1228.81 769.55 0.16
Little Eagle Ck 7.473   25-yr 2370.00 882.41 891.86 887.73 891.90 0.000959 2.08 1597.23 814.36 0.15
Little Eagle Ck 7.473   50-yr 2980.00 882.41 892.33 889.17 892.37 0.000756 1.95 2318.39 895.86 0.14
Little Eagle Ck 7.473   500-yr 5570.00 882.41 893.93 890.38 893.96 0.000601 1.90 4333.77 1128.16 0.13

Little Eagle Ck 7.481    Private Road 4  Bridge

Little Eagle Ck 7.485   100-yr 3640.00 882.41 892.90 890.00 892.93 0.000612 1.79 3266.43 1049.10 0.12
Little Eagle Ck 7.485   10-yr 1690.00 882.41 891.16 889.05 891.20 0.001162 2.09 1192.32 777.73 0.16
Little Eagle Ck 7.485   25-yr 2370.00 882.41 891.95 889.41 891.99 0.001116 2.17 1529.10 849.65 0.16
Little Eagle Ck 7.485   50-yr 2980.00 882.41 892.43 889.64 892.46 0.000746 1.88 2416.67 973.10 0.13
Little Eagle Ck 7.485   500-yr 5570.00 882.41 894.00 890.44 894.03 0.000593 1.95 4413.97 1139.05 0.12

Little Eagle Ck 7.523   100-yr 3640.00 882.92 893.00 890.01 893.02 0.000530 1.69 3347.25 1091.61 0.12
Little Eagle Ck 7.523   10-yr 1690.00 882.92 891.34 888.52 891.37 0.000811 1.73 1440.18 775.73 0.14
Little Eagle Ck 7.523   25-yr 2370.00 882.92 892.12 889.55 892.15 0.000736 1.81 1861.16 954.56 0.13
Little Eagle Ck 7.523   50-yr 2980.00 882.92 892.54 889.82 892.57 0.000531 1.62 2915.51 1022.36 0.12
Little Eagle Ck 7.523   500-yr 5570.00 882.92 894.09 890.47 894.12 0.000531 1.88 4442.92 1183.14 0.12

Little Eagle Ck 7.641   100-yr 3170.00 884.35 893.26 890.81 893.28 0.000443 1.41 2989.85 1035.10 0.10
Little Eagle Ck 7.641   10-yr 1480.00 884.35 892.14 888.53 892.39 0.004814 4.03 369.34 878.21 0.33
Little Eagle Ck 7.641   25-yr 2070.00 884.35 892.83 889.41 893.20 0.005859 4.88 431.68 989.15 0.37
Little Eagle Ck 7.641   50-yr 2600.00 884.35 893.00 890.10 893.54 0.008317 5.93 447.42 1007.58 0.44
Little Eagle Ck 7.641   500-yr 4850.00 884.35 894.35 892.48 894.37 0.000432 1.56 3925.61 1084.52 0.11

Little Eagle Ck 7.652    Private Road 5  Bridge

Little Eagle Ck 7.664   100-yr 3170.00 884.35 894.86 891.57 894.87 0.000310 1.51 3602.17 948.38 0.09
Little Eagle Ck 7.664   10-yr 1480.00 884.35 892.62 889.96 892.76 0.002492 3.47 589.25 763.82 0.25
Little Eagle Ck 7.664   25-yr 2070.00 884.35 893.80 890.64 893.94 0.002018 3.52 858.51 884.75 0.23
Little Eagle Ck 7.664   50-yr 2600.00 884.35 894.44 891.13 894.45 0.000292 1.41 3232.16 926.69 0.09
Little Eagle Ck 7.664   500-yr 4850.00 884.35 895.69 892.68 895.71 0.000406 1.84 4336.75 1011.36 0.11

Little Eagle Ck 7.724   100-yr 3170.00 885.93 894.99 891.63 895.04 0.000812 2.18 1848.20 679.69 0.15
Little Eagle Ck 7.724   10-yr 1480.00 885.93 893.18 891.03 893.20 0.000779 1.75 1161.70 569.12 0.14
Little Eagle Ck 7.724   25-yr 2070.00 885.93 894.26 891.31 894.29 0.000585 1.72 1569.11 624.24 0.12
Little Eagle Ck 7.724   50-yr 2600.00 885.93 894.56 891.47 894.60 0.000734 1.99 1685.35 647.38 0.14
Little Eagle Ck 7.724   500-yr 4850.00 885.93 895.86 892.07 895.94 0.001114 2.77 2181.55 753.57 0.17

Little Eagle Ck 7.828   100-yr 3170.00 886.85 895.65 892.24 895.87 0.002629 4.04 892.46 1327.81 0.26
Little Eagle Ck 7.828   10-yr 1480.00 886.85 893.78 890.05 893.89 0.001938 2.84 595.04 738.54 0.22
Little Eagle Ck 7.828   25-yr 2070.00 886.85 894.75 890.76 894.88 0.001926 3.16 748.22 1159.21 0.22
Little Eagle Ck 7.828   50-yr 2600.00 886.85 895.17 891.62 895.34 0.002341 3.64 815.05 1247.52 0.25
Little Eagle Ck 7.828   500-yr 4850.00 886.85 896.74 893.29 897.09 0.003528 5.13 1065.27 1540.89 0.31

Little Eagle Ck 7.847    SR 32           Bridge

Little Eagle Ck 7.863   100-yr 3170.00 886.85 896.56 892.84 896.69 0.001648 3.37 1184.26 1147.81 0.21
Little Eagle Ck 7.863   10-yr 1480.00 886.85 894.35 890.80 894.43 0.001503 2.58 730.63 639.52 0.19
Little Eagle Ck 7.863   25-yr 2070.00 886.85 895.37 892.00 895.46 0.001417 2.80 937.27 685.86 0.19
Little Eagle Ck 7.863   50-yr 2600.00 886.85 895.94 892.50 896.06 0.001569 3.11 1055.30 798.52 0.20
Little Eagle Ck 7.863   500-yr 4850.00 886.85 897.66 893.63 897.87 0.002204 4.26 1417.08 1500.08 0.25

Little Eagle Ck 7.919   100-yr 3170.00 888.24 897.09 897.16 0.001287 2.78 1848.47 440.27 0.18
Little Eagle Ck 7.919   10-yr 1480.00 888.24 894.87 894.92 0.001633 2.44 957.89 342.13 0.19
Little Eagle Ck 7.919   25-yr 2070.00 888.24 895.84 895.89 0.001295 2.45 1312.30 401.88 0.18
Little Eagle Ck 7.919   50-yr 2600.00 888.24 896.46 896.52 0.001382 2.71 1573.33 428.14 0.19
Little Eagle Ck 7.919   500-yr 4850.00 888.24 898.36 898.44 0.001376 3.21 2418.93 465.37 0.20

Little Eagle Ck 8.006   100-yr 3170.00 888.55 897.65 897.70 0.001108 2.50 1937.93 468.36 0.17
Little Eagle Ck 8.006   10-yr 1480.00 888.55 895.55 895.59 0.001335 2.15 1050.02 384.51 0.17
Little Eagle Ck 8.006   25-yr 2070.00 888.55 896.41 896.45 0.001169 2.25 1389.54 412.47 0.17
Little Eagle Ck 8.006   50-yr 2600.00 888.55 897.05 897.10 0.001144 2.39 1663.12 444.97 0.17
Little Eagle Ck 8.006   500-yr 4850.00 888.55 898.95 899.02 0.001175 2.89 2581.74 524.27 0.18

Little Eagle Ck 8.108   100-yr 3170.00 889.20 898.36 895.14 898.45 0.001674 3.19 1546.63 322.53 0.21



HEC-RAS  Plan: LEC ave 2stg   River: Little Eagle Ck   Reach: Little Eagle Ck (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
Little Eagle Ck 8.108   10-yr 1480.00 889.20 896.35 893.66 896.41 0.001666 2.56 919.30 302.70 0.20
Little Eagle Ck 8.108   25-yr 2070.00 889.20 897.14 894.29 897.22 0.001653 2.80 1161.89 309.13 0.20
Little Eagle Ck 8.108   50-yr 2600.00 889.20 897.77 894.81 897.85 0.001650 2.99 1358.35 315.65 0.21
Little Eagle Ck 8.108   500-yr 4850.00 889.20 899.72 895.78 899.85 0.001939 3.86 2024.18 457.90 0.23

Little Eagle Ck 8.235   100-yr 2740.00 890.19 899.34 895.70 899.42 0.001238 2.83 1787.10 1002.88 0.18
Little Eagle Ck 8.235   10-yr 1290.00 890.19 897.53 893.79 897.66 0.002035 3.02 568.32 652.97 0.22
Little Eagle Ck 8.235   25-yr 1800.00 890.19 898.26 894.55 898.37 0.001792 3.07 1012.92 903.07 0.21
Little Eagle Ck 8.235   50-yr 2250.00 890.19 898.81 895.16 898.90 0.001485 2.95 1395.92 948.91 0.20
Little Eagle Ck 8.235   500-yr 4180.00 890.19 900.44 898.03 900.46 0.000463 1.89 3932.69 1102.76 0.11

Little Eagle Ck 8.242    Eagletown Road  Bridge

Little Eagle Ck 8.249   100-yr 2740.00 890.24 899.73 896.36 899.75 0.000416 1.56 2589.76 726.68 0.10
Little Eagle Ck 8.249   10-yr 1290.00 890.24 898.11 894.78 898.13 0.000488 1.42 1472.13 666.21 0.11
Little Eagle Ck 8.249   25-yr 1800.00 890.24 898.79 895.40 898.80 0.000428 1.44 1931.44 687.34 0.10
Little Eagle Ck 8.249   50-yr 2250.00 890.24 899.25 895.89 899.27 0.000421 1.49 2249.67 697.16 0.10
Little Eagle Ck 8.249   500-yr 4180.00 890.24 900.70 897.26 900.73 0.000457 1.78 3409.98 988.34 0.11

Little Eagle Ck 8.348   100-yr 2740.00 890.11 900.04 897.25 900.09 0.000947 2.33 1743.09 446.61 0.15
Little Eagle Ck 8.348   10-yr 1290.00 890.11 898.44 894.95 898.47 0.000820 1.83 1074.68 403.84 0.14
Little Eagle Ck 8.348   25-yr 1800.00 890.11 899.09 895.61 899.13 0.000844 2.00 1342.20 411.16 0.14
Little Eagle Ck 8.348   50-yr 2250.00 890.11 899.55 896.88 899.60 0.000890 2.15 1533.56 417.75 0.15
Little Eagle Ck 8.348   500-yr 4180.00 890.11 901.05 897.64 901.12 0.001112 2.76 2204.99 469.34 0.17

Little Eagle Ck 8.401   100-yr 2740.00 890.75 900.21 900.27 0.001363 2.65 1561.11 480.23 0.18
Little Eagle Ck 8.401   10-yr 1290.00 890.75 898.61 898.66 0.001391 2.21 889.99 386.57 0.18
Little Eagle Ck 8.401   25-yr 1800.00 890.75 899.26 899.30 0.001309 2.33 1142.17 402.12 0.18
Little Eagle Ck 8.401   50-yr 2250.00 890.75 899.72 899.77 0.001346 2.49 1335.07 434.10 0.18
Little Eagle Ck 8.401   500-yr 4180.00 890.75 901.23 901.31 0.001459 3.02 2084.50 544.87 0.19

Little Eagle Ck 8.403    Private Road 6  Bridge

Little Eagle Ck 8.405   100-yr 2740.00 890.75 900.26 897.76 900.32 0.001454 2.88 1529.63 475.59 0.19
Little Eagle Ck 8.405   10-yr 1290.00 890.75 898.67 896.62 898.72 0.001480 2.45 863.07 385.86 0.18
Little Eagle Ck 8.405   25-yr 1800.00 890.75 899.31 897.32 899.36 0.001426 2.59 1112.93 408.50 0.18
Little Eagle Ck 8.405   50-yr 2250.00 890.75 899.77 897.55 899.83 0.001442 2.73 1304.94 437.31 0.19
Little Eagle Ck 8.405   500-yr 4180.00 890.75 901.28 898.26 901.36 0.001535 3.24 2058.12 558.24 0.20

Little Eagle Ck 8.420   100-yr 2740.00 890.88 900.37 897.93 900.45 0.001648 3.01 1461.02 456.40 0.20
Little Eagle Ck 8.420   10-yr 1290.00 890.88 898.78 895.95 898.85 0.001675 2.55 816.84 365.32 0.20
Little Eagle Ck 8.420   25-yr 1800.00 890.88 899.42 897.21 899.48 0.001682 2.75 1061.67 401.46 0.20
Little Eagle Ck 8.420   50-yr 2250.00 890.88 899.88 897.68 899.95 0.001663 2.88 1249.81 412.51 0.20
Little Eagle Ck 8.420   500-yr 4180.00 890.88 901.40 898.49 901.50 0.001770 3.42 1962.43 511.26 0.22

Little Eagle Ck 8.475   100-yr 2740.00 891.37 900.66 900.72 0.001242 2.64 1674.32 483.91 0.18
Little Eagle Ck 8.475   10-yr 1290.00 891.37 899.09 899.13 0.001025 2.01 996.94 359.43 0.16
Little Eagle Ck 8.475   25-yr 1800.00 891.37 899.72 899.76 0.001155 2.30 1242.20 431.94 0.17
Little Eagle Ck 8.475   50-yr 2250.00 891.37 900.18 900.23 0.001239 2.51 1446.20 458.15 0.18
Little Eagle Ck 8.475   500-yr 4180.00 891.37 901.71 901.79 0.001407 3.09 2220.77 565.33 0.19

Little Eagle Ck 8.480    Private Road 7  Bridge

Little Eagle Ck 8.483   100-yr 2740.00 891.37 900.77 898.15 900.83 0.001843 2.82 1525.47 470.37 0.21
Little Eagle Ck 8.483   10-yr 1290.00 891.37 899.22 897.37 899.26 0.001811 2.26 877.06 374.79 0.19
Little Eagle Ck 8.483   25-yr 1800.00 891.37 899.84 897.63 899.89 0.001770 2.45 1121.49 399.89 0.20
Little Eagle Ck 8.483   50-yr 2250.00 891.37 900.29 897.87 900.35 0.001871 2.68 1308.31 439.93 0.21
Little Eagle Ck 8.483   500-yr 4180.00 891.37 901.81 898.53 901.89 0.001956 3.24 2048.99 532.94 0.22

Little Eagle Ck 8.517   100-yr 2740.00 892.29 901.00 901.09 0.002121 3.01 1308.84 425.64 0.23
Little Eagle Ck 8.517   10-yr 1290.00 892.29 899.47 899.54 0.002100 2.40 732.89 324.03 0.21
Little Eagle Ck 8.517   25-yr 1800.00 892.29 900.08 900.16 0.002144 2.67 942.94 366.42 0.22
Little Eagle Ck 8.517   50-yr 2250.00 892.29 900.53 900.62 0.002167 2.86 1116.68 396.88 0.23
Little Eagle Ck 8.517   500-yr 4180.00 892.29 902.04 902.15 0.002180 3.42 1780.04 483.85 0.24

Little Eagle Ck 8.592   100-yr 2740.00 892.57 901.63 901.70 0.001482 2.79 1427.06 386.56 0.19
Little Eagle Ck 8.592   10-yr 1290.00 892.57 900.08 900.13 0.001329 2.20 872.86 338.36 0.17
Little Eagle Ck 8.592   25-yr 1800.00 892.57 900.70 900.76 0.001379 2.43 1086.35 348.11 0.18
Little Eagle Ck 8.592   50-yr 2250.00 892.57 901.16 901.23 0.001439 2.62 1252.03 369.31 0.19
Little Eagle Ck 8.592   500-yr 4180.00 892.57 902.74 902.84 0.001886 3.50 1981.43 572.07 0.22

Little Eagle Ck 8.698   100-yr 2740.00 893.63 902.42 900.11 902.51 0.002552 3.73 1415.24 452.25 0.25
Little Eagle Ck 8.698   10-yr 1290.00 893.63 900.83 899.20 900.91 0.002370 3.02 800.65 332.46 0.23
Little Eagle Ck 8.698   25-yr 1800.00 893.63 901.47 899.66 901.55 0.002482 3.33 1024.83 370.16 0.24
Little Eagle Ck 8.698   50-yr 2250.00 893.63 901.95 899.90 902.04 0.002533 3.55 1213.54 412.04 0.25
Little Eagle Ck 8.698   500-yr 4180.00 893.63 903.63 900.65 903.74 0.002489 4.11 2027.69 683.34 0.26

Little Eagle Ck 8.795   100-yr 2330.00 894.14 903.37 900.65 903.43 0.001860 2.85 1452.23 531.19 0.21
Little Eagle Ck 8.795   10-yr 1100.00 894.14 901.78 899.91 901.82 0.001891 2.33 824.02 342.71 0.20
Little Eagle Ck 8.795   25-yr 1530.00 894.14 902.41 900.18 902.46 0.001843 2.52 1046.50 360.63 0.20
Little Eagle Ck 8.795   50-yr 1910.00 894.14 902.89 900.39 902.94 0.001819 2.67 1221.04 414.95 0.20
Little Eagle Ck 8.795   500-yr 3540.00 894.14 904.54 901.15 904.61 0.001767 3.14 2197.70 705.12 0.21

Little Eagle Ck 8.858   100-yr 2330.00 894.34 903.88 900.94 903.94 0.001338 2.71 1529.95 518.49 0.18
Little Eagle Ck 8.858   10-yr 1100.00 894.34 902.26 899.86 902.30 0.001157 2.10 895.81 336.17 0.16
Little Eagle Ck 8.858   25-yr 1530.00 894.34 902.91 900.26 902.96 0.001260 2.37 1120.50 358.97 0.17
Little Eagle Ck 8.858   50-yr 1910.00 894.34 903.39 900.71 903.45 0.001306 2.55 1297.85 411.68 0.18
Little Eagle Ck 8.858   500-yr 3540.00 894.34 905.04 901.44 905.11 0.001307 2.97 2302.90 734.55 0.19



HEC-RAS  Plan: LEC ave 2stg   River: Little Eagle Ck   Reach: Little Eagle Ck (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
Little Eagle Ck 8.919   100-yr 2330.00 894.75 904.35 901.25 904.41 0.001574 2.69 1473.46 618.14 0.20
Little Eagle Ck 8.919   10-yr 1100.00 894.75 902.68 899.21 902.74 0.001620 2.33 751.82 335.95 0.19
Little Eagle Ck 8.919   25-yr 1530.00 894.75 903.36 900.64 903.42 0.001637 2.51 987.41 368.55 0.20
Little Eagle Ck 8.919   50-yr 1910.00 894.75 903.85 900.96 903.92 0.001650 2.64 1174.53 503.71 0.20
Little Eagle Ck 8.919   500-yr 3540.00 894.75 905.48 901.95 905.54 0.001412 2.77 2303.65 855.47 0.19

Little Eagle Ck 9.032   100-yr 2330.00 895.50 904.99 902.42 905.01 0.000721 1.80 1963.43 779.57 0.13
Little Eagle Ck 9.032   10-yr 1100.00 895.50 903.44 901.78 903.46 0.000943 1.67 1035.16 532.70 0.14
Little Eagle Ck 9.032   25-yr 1530.00 895.50 904.05 902.13 904.08 0.000816 1.70 1381.23 580.99 0.14
Little Eagle Ck 9.032   50-yr 1910.00 895.50 904.52 902.29 904.55 0.000751 1.74 1664.59 617.69 0.13
Little Eagle Ck 9.032   500-yr 3540.00 895.50 906.05 902.78 906.08 0.000651 1.91 2869.19 862.20 0.13

Little Eagle Ck 9.092   100-yr 2330.00 896.10 905.23 905.26 0.000938 1.97 1889.38 734.86 0.15
Little Eagle Ck 9.092   10-yr 1100.00 896.10 903.77 903.80 0.001257 1.85 949.30 556.91 0.16
Little Eagle Ck 9.092   25-yr 1530.00 896.10 904.34 904.37 0.001067 1.86 1280.37 602.73 0.15
Little Eagle Ck 9.092   50-yr 1910.00 896.10 904.78 904.81 0.000976 1.89 1568.86 674.04 0.15
Little Eagle Ck 9.092   500-yr 3540.00 896.10 906.27 906.31 0.000820 2.07 2723.02 876.24 0.14

Little Eagle Ck 9.203   100-yr 2330.00 896.92 906.03 904.24 906.14 0.002668 3.39 1008.32 419.87 0.25
Little Eagle Ck 9.203   10-yr 1100.00 896.92 904.78 901.86 904.90 0.002973 3.02 472.29 345.22 0.26
Little Eagle Ck 9.203   25-yr 1530.00 896.92 905.26 902.66 905.40 0.003216 3.37 604.94 380.39 0.27
Little Eagle Ck 9.203   50-yr 1910.00 896.92 905.64 903.24 905.77 0.003087 3.47 774.05 399.01 0.27
Little Eagle Ck 9.203   500-yr 3540.00 896.92 906.97 905.05 907.10 0.002533 3.67 1456.20 524.31 0.25

Little Eagle Ck 9.243   100-yr 2330.00 897.75 906.49 903.03 906.58 0.001697 2.89 1100.84 393.13 0.21
Little Eagle Ck 9.243   10-yr 1100.00 897.75 905.27 901.50 905.40 0.001968 2.90 378.70 289.08 0.22
Little Eagle Ck 9.243   25-yr 1530.00 897.75 905.84 902.13 906.05 0.002739 3.66 418.04 337.06 0.26
Little Eagle Ck 9.243   50-yr 1910.00 897.75 906.17 902.59 906.30 0.002094 3.10 763.35 360.68 0.23
Little Eagle Ck 9.243   500-yr 3540.00 897.75 907.43 904.12 907.55 0.001822 3.30 1494.08 441.17 0.22

Little Eagle Ck 9.248    186th Street    Bridge

Little Eagle Ck 9.254   100-yr 2330.00 897.75 907.53 904.33 907.61 0.001486 2.93 1427.44 435.19 0.19
Little Eagle Ck 9.254   10-yr 1100.00 897.75 905.79 902.34 905.95 0.002732 3.30 374.01 367.06 0.25
Little Eagle Ck 9.254   25-yr 1530.00 897.75 906.51 903.16 906.74 0.003304 3.95 438.00 398.11 0.28
Little Eagle Ck 9.254   50-yr 1910.00 897.75 907.14 903.78 907.23 0.001808 3.12 1024.99 422.29 0.21
Little Eagle Ck 9.254   500-yr 3540.00 897.75 908.37 905.43 908.48 0.001895 3.57 1807.46 475.17 0.22

Little Eagle Ck 9.289   100-yr 1720.00 898.42 907.83 904.49 907.87 0.000896 2.20 1323.26 435.69 0.15
Little Eagle Ck 9.289   10-yr 820.00 898.42 906.24 903.01 906.27 0.000721 1.65 735.79 271.69 0.13
Little Eagle Ck 9.289   25-yr 1140.00 898.42 907.05 903.73 907.08 0.000672 1.76 973.99 366.99 0.13
Little Eagle Ck 9.289   50-yr 1420.00 898.42 907.49 904.13 907.53 0.000820 2.04 1180.07 420.32 0.14
Little Eagle Ck 9.289   500-yr 2600.00 898.42 908.75 904.99 908.81 0.001063 2.62 1791.85 572.24 0.17

Little Eagle Ck 9.412   100-yr 1720.00 899.01 908.45 904.91 908.49 0.000899 2.10 1266.34 360.89 0.15
Little Eagle Ck 9.412   10-yr 820.00 899.01 906.79 903.14 906.82 0.000899 1.78 730.81 297.55 0.14
Little Eagle Ck 9.412   25-yr 1140.00 899.01 907.56 904.36 907.59 0.000821 1.84 972.73 319.82 0.14
Little Eagle Ck 9.412   50-yr 1420.00 899.01 908.06 904.81 908.10 0.000836 1.94 1135.91 334.62 0.14
Little Eagle Ck 9.412   500-yr 2600.00 899.01 909.51 905.64 909.57 0.001149 2.63 1775.44 544.91 0.17

Little Eagle Ck 9.500   100-yr 1720.00 900.16 908.84 908.88 0.001198 2.40 1355.80 552.80 0.17
Little Eagle Ck 9.500   10-yr 820.00 900.16 907.25 907.30 0.001617 2.28 623.06 386.69 0.19
Little Eagle Ck 9.500   25-yr 1140.00 900.16 907.95 907.99 0.001279 2.23 916.91 433.09 0.17
Little Eagle Ck 9.500   50-yr 1420.00 900.16 908.44 908.49 0.001223 2.32 1145.73 509.35 0.17
Little Eagle Ck 9.500   500-yr 2600.00 900.16 909.92 909.97 0.000999 2.44 2006.90 637.00 0.16

Little Eagle Ck 9.637   100-yr 1720.00 902.38 909.41 907.19 909.44 0.000962 1.66 1424.77 654.09 0.14
Little Eagle Ck 9.637   10-yr 820.00 902.38 908.15 906.48 908.17 0.001366 1.69 683.35 442.40 0.16
Little Eagle Ck 9.637   25-yr 1140.00 902.38 908.66 906.64 908.68 0.001221 1.68 949.99 585.84 0.16
Little Eagle Ck 9.637   50-yr 1420.00 902.38 909.06 906.70 909.09 0.001044 1.64 1200.88 633.33 0.15
Little Eagle Ck 9.637   500-yr 2600.00 902.38 910.37 907.52 910.40 0.000791 1.73 2109.61 772.38 0.13

Little Eagle Ck 9.706   100-yr 1720.00 903.61 909.83 909.86 0.001262 1.73 1383.60 713.31 0.16
Little Eagle Ck 9.706   10-yr 820.00 903.61 908.73 908.75 0.001568 1.51 734.69 517.18 0.17
Little Eagle Ck 9.706   25-yr 1140.00 903.61 909.16 909.19 0.001363 1.57 966.88 549.16 0.16
Little Eagle Ck 9.706   50-yr 1420.00 903.61 909.51 909.53 0.001266 1.63 1167.09 618.44 0.16
Little Eagle Ck 9.706   500-yr 2600.00 903.61 910.71 910.73 0.000992 1.78 2063.25 828.49 0.15

Little Eagle Ck 9.799   100-yr 1720.00 904.83 910.46 908.64 910.48 0.001365 1.97 1617.81 938.68 0.17
Little Eagle Ck 9.799   10-yr 820.00 904.83 909.51 908.09 909.53 0.001730 1.87 806.38 755.99 0.18
Little Eagle Ck 9.799   25-yr 1140.00 904.83 909.88 908.29 909.90 0.001710 2.00 1107.02 842.34 0.19
Little Eagle Ck 9.799   50-yr 1420.00 904.83 910.17 908.45 910.19 0.001534 1.99 1354.89 881.94 0.18
Little Eagle Ck 9.799   500-yr 2600.00 904.83 911.20 909.14 911.22 0.001067 1.95 2363.87 1045.90 0.16

Little Eagle Ck 9.875   100-yr 1720.00 904.27 911.09 911.11 0.001499 2.03 1415.11 821.28 0.17
Little Eagle Ck 9.875   10-yr 820.00 904.27 910.24 910.26 0.001586 1.81 768.08 661.65 0.17
Little Eagle Ck 9.875   25-yr 1140.00 904.27 910.59 910.62 0.001527 1.89 1023.35 755.79 0.17
Little Eagle Ck 9.875   50-yr 1420.00 904.27 910.85 910.88 0.001546 1.98 1222.18 800.65 0.17
Little Eagle Ck 9.875   500-yr 2600.00 904.27 911.73 911.76 0.001349 2.11 1964.86 888.06 0.17

Little Eagle Ck 9.979   100-yr 1720.00 906.54 911.47 909.19 911.48 0.000414 0.99 2645.00 1326.39 0.09
Little Eagle Ck 9.979   10-yr 820.00 906.54 910.61 908.81 910.62 0.000383 0.80 1606.45 1111.26 0.08
Little Eagle Ck 9.979   25-yr 1140.00 906.54 910.96 909.01 910.97 0.000381 0.86 2007.21 1188.60 0.08
Little Eagle Ck 9.979   50-yr 1420.00 906.54 911.23 909.10 911.23 0.000400 0.93 2331.99 1250.27 0.09
Little Eagle Ck 9.979   500-yr 2600.00 906.54 912.10 909.40 912.11 0.000421 1.11 3550.63 1504.38 0.09

Little Eagle Ck 9.989    Casey Road      Culvert

Little Eagle Ck 9.998   100-yr 1720.00 906.54 911.51 909.45 911.52 0.000365 0.87 2531.82 1403.60 0.08



HEC-RAS  Plan: LEC ave 2stg   River: Little Eagle Ck   Reach: Little Eagle Ck (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
Little Eagle Ck 9.998   10-yr 820.00 906.54 910.67 909.15 910.68 0.000355 0.72 1538.27 1131.95 0.08
Little Eagle Ck 9.998   25-yr 1140.00 906.54 911.01 909.31 911.01 0.000363 0.78 1912.49 1259.15 0.08
Little Eagle Ck 9.998   50-yr 1420.00 906.54 911.28 909.39 911.29 0.000351 0.82 2247.34 1333.09 0.08
Little Eagle Ck 9.998   500-yr 2600.00 906.54 912.16 909.72 912.17 0.000345 0.95 3413.01 1568.91 0.08

Little Eagle Ck 10.047  100-yr 1170.00 906.82 911.69 911.73 0.002542 1.80 795.97 550.11 0.21
Little Eagle Ck 10.047  10-yr 570.00 906.82 910.87 910.91 0.003859 1.75 404.29 407.10 0.24
Little Eagle Ck 10.047  25-yr 780.00 906.82 911.20 911.23 0.003124 1.71 544.42 452.29 0.22
Little Eagle Ck 10.047  50-yr 970.00 906.82 911.47 911.50 0.002835 1.78 674.48 530.24 0.21
Little Eagle Ck 10.047  500-yr 1770.00 906.82 912.32 912.36 0.001975 1.86 1188.32 699.80 0.19

Little Eagle Ck 10.115  100-yr 1170.00 907.46 912.59 911.16 912.62 0.001814 1.95 883.85 540.77 0.18
Little Eagle Ck 10.115  10-yr 570.00 907.46 911.89 910.72 911.91 0.001602 1.58 540.45 447.98 0.17
Little Eagle Ck 10.115  25-yr 780.00 907.46 912.17 910.90 912.19 0.001699 1.74 669.03 478.92 0.17
Little Eagle Ck 10.115  50-yr 970.00 907.46 912.40 911.05 912.43 0.001743 1.85 784.40 518.02 0.18
Little Eagle Ck 10.115  500-yr 1770.00 907.46 913.13 911.45 913.17 0.001873 2.18 1199.65 631.24 0.19

Little Eagle Ck 10.192  100-yr 1170.00 907.50 913.20 911.62 913.23 0.001584 1.72 892.18 598.47 0.17
Little Eagle Ck 10.192  10-yr 570.00 907.50 912.44 911.30 912.46 0.001412 1.35 559.34 401.71 0.15
Little Eagle Ck 10.192  25-yr 780.00 907.50 912.75 911.43 912.77 0.001496 1.50 687.00 433.55 0.16
Little Eagle Ck 10.192  50-yr 970.00 907.50 912.99 911.53 913.02 0.001534 1.61 794.77 511.45 0.17
Little Eagle Ck 10.192  500-yr 1770.00 907.50 913.75 911.90 913.79 0.001611 1.93 1268.06 665.24 0.18

Little Eagle Ck 10.301  100-yr 1170.00 909.10 914.14 914.17 0.001880 1.95 946.12 659.04 0.19
Little Eagle Ck 10.301  10-yr 570.00 909.10 913.37 913.40 0.002131 1.81 512.61 491.79 0.19
Little Eagle Ck 10.301  25-yr 780.00 909.10 913.68 913.70 0.001967 1.84 668.35 542.40 0.19
Little Eagle Ck 10.301  50-yr 970.00 909.10 913.92 913.95 0.001915 1.88 807.22 596.84 0.19
Little Eagle Ck 10.301  500-yr 1770.00 909.10 914.66 914.70 0.001753 2.07 1318.96 745.97 0.18

Little Eagle Ck 10.356  100-yr 1170.00 909.28 914.80 913.41 914.83 0.002119 1.83 875.62 577.61 0.19
Little Eagle Ck 10.356  10-yr 570.00 909.28 914.06 913.11 914.09 0.002038 1.51 506.07 426.08 0.18
Little Eagle Ck 10.356  25-yr 780.00 909.28 914.36 913.26 914.39 0.002182 1.66 645.50 500.78 0.19
Little Eagle Ck 10.356  50-yr 970.00 909.28 914.59 913.36 914.62 0.002129 1.74 760.48 532.58 0.19
Little Eagle Ck 10.356  500-yr 1770.00 909.28 915.32 913.70 915.35 0.002203 2.09 1213.78 703.82 0.20

Little Eagle Ck 10.434  100-yr 1170.00 909.30 915.47 914.15 915.50 0.001884 1.97 842.28 488.50 0.18
Little Eagle Ck 10.434  10-yr 570.00 909.30 914.69 913.74 914.71 0.001772 1.62 508.94 388.12 0.17
Little Eagle Ck 10.434  25-yr 780.00 909.30 915.01 913.94 915.04 0.001755 1.73 639.12 421.09 0.17
Little Eagle Ck 10.434  50-yr 970.00 909.30 915.24 914.03 915.27 0.001827 1.85 739.38 448.56 0.18
Little Eagle Ck 10.434  500-yr 1770.00 909.30 916.03 914.29 916.07 0.002060 2.27 1173.47 629.26 0.20

Little Eagle Ck 10.507  100-yr 660.00 909.33 915.96 914.08 915.97 0.000724 1.35 688.53 352.51 0.12
Little Eagle Ck 10.507  10-yr 320.00 909.33 915.13 912.41 915.14 0.000608 1.09 430.73 280.90 0.10
Little Eagle Ck 10.507  25-yr 440.00 909.33 915.46 912.97 915.48 0.000659 1.19 528.21 298.27 0.11
Little Eagle Ck 10.507  50-yr 550.00 909.33 915.71 913.95 915.73 0.000696 1.27 603.76 325.83 0.11
Little Eagle Ck 10.507  500-yr 980.00 909.33 916.56 914.45 916.58 0.000769 1.52 923.34 417.71 0.12

Little Eagle Ck 10.596  100-yr 660.00 909.77 916.38 915.20 916.40 0.001236 1.67 733.44 823.59 0.15
Little Eagle Ck 10.596  10-yr 320.00 909.77 915.60 913.35 915.65 0.002711 2.12 239.10 438.80 0.21
Little Eagle Ck 10.596  25-yr 440.00 909.77 915.89 913.92 915.91 0.001489 1.67 506.38 594.85 0.16
Little Eagle Ck 10.596  50-yr 550.00 909.77 916.14 914.92 916.16 0.001351 1.67 619.29 708.98 0.16
Little Eagle Ck 10.596  500-yr 980.00 909.77 916.97 915.59 916.99 0.001046 1.69 1026.71 948.70 0.14

Little Eagle Ck 10.653  100-yr 660.00 909.79 916.66 915.23 916.68 0.000965 1.50 703.71 491.64 0.13
Little Eagle Ck 10.653  10-yr 320.00 909.79 916.00 913.05 916.01 0.000788 1.25 392.00 351.37 0.12
Little Eagle Ck 10.653  25-yr 440.00 909.79 916.20 913.62 916.21 0.000924 1.40 498.76 381.78 0.13
Little Eagle Ck 10.653  50-yr 550.00 909.79 916.44 914.08 916.46 0.000991 1.50 599.89 457.92 0.13
Little Eagle Ck 10.653  500-yr 980.00 909.79 917.21 915.49 917.23 0.000892 1.51 1029.16 647.19 0.13

Little Eagle Ck 10.744  100-yr 660.00 911.04 917.21 915.28 917.22 0.001590 1.55 779.60 970.87 0.17
Little Eagle Ck 10.744  10-yr 320.00 911.04 916.64 913.97 916.73 0.004089 2.44 131.40 452.17 0.26
Little Eagle Ck 10.744  25-yr 440.00 911.04 916.80 914.50 916.83 0.002021 1.73 389.41 687.43 0.19
Little Eagle Ck 10.744  50-yr 550.00 911.04 917.03 914.90 917.05 0.001784 1.63 551.04 876.19 0.17
Little Eagle Ck 10.744  500-yr 980.00 911.04 917.64 916.14 917.66 0.001005 1.35 1232.24 1070.65 0.13
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Little Eagle Creek Alternatives       Plan: LEC ave 2stg    2/18/2015 

   RS = 7.523  ineffective elevations picked to block each profile consistently
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   RS = 10.744  ineffective elevation set for 193rd St.
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   RS = 9.254  U/S face of 186th St.
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   RS = 8.483  U/S face of Private Rd. 7
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   RS = 8.235  D/S face of Eagletown Rd.
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   RS = 7.863  U/S face of SR 32
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   RS = 7.847    BR  momentum eqn unchecked.  100-yr still uses energy, but FW switch
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   RS = 7.847    BR  momentum eqn unchecked.  100-yr still uses energy, but FW switch
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   RS = 7.828  D/S face of SR 32
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   RS = 7.664  U/S face Private Rd 5 (abandoned RR)

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-yr

WS 100-yr

WS 50-yr

WS 25-yr

Crit 500-yr

WS 10-yr

Crit 100-yr

Crit 50-yr

Crit 25-yr

Crit 10-yr

Ground

Ineff

Bank Sta

.09 .
0
7

.08

 

0 200 400 600 800 1000 1200 1400
884

886

888

890

892

894

896

898

900

Little Eagle Creek Alternatives       Plan: LEC ave 2stg    2/18/2015 

   RS = 7.652    BR  Abandoned Railroad embankment
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   RS = 7.641  D/S face Private Rd 5 (abandoned RR)
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   RS = 7.485  U/S face of Private Rd. 4
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   RS = 7.481    BR  left side of bridge deck includes fence

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-yr

WS 100-yr

WS 50-yr

WS 25-yr

WS 10-yr

Crit 500-yr

Crit 100-yr

Crit 50-yr

Crit 25-yr

Crit 10-yr

Ground

Ineff

Bank Sta

.08 .
0
7

.08

 

0 200 400 600 800 1000 1200 1400
882

884

886

888

890

892

894

896

898

Little Eagle Creek Alternatives       Plan: LEC ave 2stg    2/18/2015 

   RS = 7.481    BR  left side of bridge deck includes fence

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-yr

WS 100-yr

WS 50-yr

WS 25-yr

WS 10-yr

Crit 100-yr

Crit 500-yr

Crit 50-yr

Crit 25-yr

Crit 10-yr

Ground

Ineff

Bank Sta

.08 .07 .08

 

0 200 400 600 800 1000 1200 1400
882

884

886

888

890

892

894

896

898

Little Eagle Creek Alternatives       Plan: LEC ave 2stg    2/18/2015 

   RS = 7.473  D/S face of Private Rd. 4
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   RS = 7.448  ineffective elevations picked to block each profile consistently
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   RS = 7.069  U/S face of Private Rd. 3
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   RS = 7.061  D/S face of Private Rd. 3
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   RS = 6.822  U/S face of Private Rd 2

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-yr

WS 100-yr

WS 50-yr

WS 25-yr

WS 10-yr

Crit 500-yr

Crit 100-yr

Crit 50-yr

Crit 25-yr

Crit 10-yr

Ground

Ineff

Bank Sta

.09 .
0
4

.
0
7

.
0
4

.08

 

0 200 400 600 800 1000 1200
875

880

885

890

895

900

905

910

Little Eagle Creek Alternatives       Plan: LEC ave 2stg    2/18/2015 

   RS = 6.812    BR  

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-yr

WS 100-yr

WS 50-yr

Crit 500-yr

WS 25-yr

Crit 100-yr

Crit 50-yr

WS 10-yr

Crit 25-yr

Crit 10-yr

Ground

Ineff

Bank Sta

.09 .
0
4

.
0
7

.
0
4

.08

 

0 200 400 600 800 1000 1200
875

880

885

890

895

900

905

910

Little Eagle Creek Alternatives       Plan: LEC ave 2stg    2/18/2015 

   RS = 6.812    BR  

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-yr

Crit 500-yr

WS 100-yr

Crit 100-yr

WS 50-yr

Crit 50-yr

WS 25-yr

WS 10-yr

Crit 25-yr

Crit 10-yr

Ground

Ineff

Bank Sta

.08 .
0
4

.
0
7

.
0
4

.08



 

0 200 400 600 800 1000 1200
875

880

885

890

895

900

905

Little Eagle Creek Alternatives       Plan: LEC ave 2stg    2/18/2015 

   RS = 6.807  D/S face of Private Rd 2
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   RS = 6.711  trib channel flowing perpendicular to flow
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   RS = 6.654  isolated low spot with no outlet

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-yr

WS 100-yr

WS 50-yr

WS 25-yr

WS 10-yr

Ground

Ineff

Bank Sta

.1 .04 .
0
7

.04 .07

 

0 200 400 600 800
875

880

885

890

895

Little Eagle Creek Alternatives       Plan: LEC ave 2stg    2/18/2015 

   RS = 6.570  

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-yr

WS 100-yr

WS 50-yr

WS 25-yr

WS 10-yr

Ground

Bank Sta

.1 .04 .
0
7

.04 .1

 

0 200 400 600 800 1000 1200 1400 1600
874

876

878

880

882

884

886

888

890

892

Little Eagle Creek Alternatives       Plan: LEC ave 2stg    2/18/2015 

   RS = 6.472  U/S face of 166th St.
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   RS = 6.455    BR  skewed ~40deg
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   RS = 6.455    BR  skewed ~40deg
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   RS = 6.442  D/S face of 166th St.

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-yr

WS 100-yr

WS 50-yr

WS 25-yr

Crit 500-yr

WS 10-yr

Crit 100-yr

Crit 50-yr

Crit 25-yr

Crit 10-yr

Ground

Ineff

Bank Sta

.08 .
0
7

.08

 

0 200 400 600 800 1000 1200 1400
874

876

878

880

882

884

886

888

890

892

Little Eagle Creek Alternatives       Plan: LEC ave 2stg    2/18/2015 

   RS = 6.314  ineffective elevation set to be consistent with which profiles a
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   RS = 6.199  ineffective elevation set to be consistent with which profiles a
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HEC-RAS  Plan: 2stg7.133 7.448   River: Little Eagle Ck   Reach: Little Eagle Ck
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
Little Eagle Ck 2.246   100-yr 7280.00 842.09 853.85 850.06 853.98 0.001867 3.84 2952.52 487.88 0.23
Little Eagle Ck 2.246   10-yr 3300.00 842.09 851.31 848.12 851.40 0.001866 3.06 1737.58 468.88 0.22
Little Eagle Ck 2.246   25-yr 4670.00 842.09 852.29 849.07 852.39 0.001867 3.37 2198.84 476.00 0.22
Little Eagle Ck 2.246   50-yr 5910.00 842.09 853.07 849.75 853.18 0.001867 3.61 2572.34 481.75 0.23
Little Eagle Ck 2.246   500-yr 11260.00 842.09 855.85 850.84 856.02 0.001866 4.41 3946.06 509.11 0.24

Little Eagle Ck 2.362   100-yr 7280.00 842.21 854.70 851.19 854.77 0.001211 3.23 4182.41 806.46 0.18
Little Eagle Ck 2.362   10-yr 3300.00 842.21 852.25 849.01 852.32 0.001521 2.98 2239.44 775.61 0.20
Little Eagle Ck 2.362   25-yr 4670.00 842.21 853.18 850.36 853.25 0.001376 3.07 2968.10 788.08 0.19
Little Eagle Ck 2.362   50-yr 5910.00 842.21 853.94 850.39 854.01 0.001283 3.15 3569.35 797.56 0.19
Little Eagle Ck 2.362   500-yr 11260.00 842.21 856.68 851.54 856.76 0.001082 3.46 5800.87 843.67 0.18

Little Eagle Ck 2.543   100-yr 7280.00 844.12 855.56 852.57 855.64 0.001248 3.19 4087.91 834.93 0.19
Little Eagle Ck 2.543   10-yr 3300.00 844.12 853.34 849.66 853.40 0.001338 2.73 2285.36 787.13 0.18
Little Eagle Ck 2.543   25-yr 4670.00 844.12 854.17 850.90 854.24 0.001325 2.94 2946.09 805.27 0.19
Little Eagle Ck 2.543   50-yr 5910.00 844.12 854.86 852.57 854.93 0.001286 3.07 3503.45 816.19 0.19
Little Eagle Ck 2.543   500-yr 11260.00 844.12 857.43 852.93 857.51 0.001132 3.44 5702.91 894.21 0.18

Little Eagle Ck 2.652   100-yr 7280.00 845.88 856.41 853.74 856.51 0.002170 3.58 3442.24 1048.87 0.23
Little Eagle Ck 2.652   10-yr 3300.00 845.88 854.28 852.60 854.37 0.002473 3.31 1878.98 812.74 0.24
Little Eagle Ck 2.652   25-yr 4670.00 845.88 855.08 852.84 855.17 0.002351 3.40 2455.60 908.85 0.24
Little Eagle Ck 2.652   50-yr 5910.00 845.88 855.73 853.49 855.82 0.002252 3.45 2931.42 1009.61 0.24
Little Eagle Ck 2.652   500-yr 11260.00 845.88 858.17 854.33 858.27 0.001843 3.73 4786.34 1066.95 0.22

Little Eagle Ck 2.769   100-yr 7280.00 846.13 857.85 854.76 858.07 0.002810 5.18 2532.41 505.45 0.29
Little Eagle Ck 2.769   10-yr 3300.00 846.13 855.70 852.27 855.86 0.002266 3.98 1483.00 467.66 0.25
Little Eagle Ck 2.769   25-yr 4670.00 846.13 856.53 853.75 856.72 0.002547 4.50 1879.80 488.29 0.27
Little Eagle Ck 2.769   50-yr 5910.00 846.13 857.18 854.27 857.39 0.002706 4.86 2199.61 496.18 0.28
Little Eagle Ck 2.769   500-yr 11260.00 846.13 859.48 856.00 859.75 0.002971 5.88 3367.36 527.40 0.30

Little Eagle Ck 2.843   100-yr 7280.00 846.41 858.76 853.96 859.02 0.002299 4.79 2191.69 327.23 0.26
Little Eagle Ck 2.843   10-yr 3300.00 846.41 856.42 851.03 856.55 0.001508 3.28 1384.71 309.87 0.20
Little Eagle Ck 2.843   25-yr 4670.00 846.41 857.34 852.13 857.52 0.001798 3.84 1735.62 315.99 0.22
Little Eagle Ck 2.843   50-yr 5910.00 846.41 858.05 853.02 858.27 0.002057 4.32 1961.45 320.45 0.24
Little Eagle Ck 2.843   500-yr 11260.00 846.41 860.49 855.79 860.86 0.002862 5.91 2767.30 341.81 0.30

Little Eagle Ck 2.906   100-yr 7280.00 847.35 859.52 859.75 0.002537 4.93 2468.54 460.72 0.27
Little Eagle Ck 2.906   10-yr 3300.00 847.35 856.95 857.09 0.002013 3.61 1409.73 345.92 0.23
Little Eagle Ck 2.906   25-yr 4670.00 847.35 857.96 858.14 0.002323 4.22 1785.70 401.10 0.25
Little Eagle Ck 2.906   50-yr 5910.00 847.35 858.74 858.96 0.002502 4.64 2115.94 443.91 0.27
Little Eagle Ck 2.906   500-yr 11260.00 847.35 861.41 861.69 0.002621 5.61 3396.12 507.95 0.29

Little Eagle Ck 2.984   100-yr 7280.00 847.78 860.48 860.65 0.001599 3.93 2505.51 410.62 0.22
Little Eagle Ck 2.984   10-yr 3300.00 847.78 857.76 857.88 0.001604 3.20 1430.00 382.40 0.21
Little Eagle Ck 2.984   25-yr 4670.00 847.78 858.85 858.98 0.001565 3.46 1852.95 392.09 0.21
Little Eagle Ck 2.984   50-yr 5910.00 847.78 859.69 859.83 0.001564 3.68 2182.61 399.49 0.21
Little Eagle Ck 2.984   500-yr 11260.00 847.78 862.44 862.65 0.001762 4.64 3369.68 476.90 0.23

Little Eagle Ck 3.078   100-yr 7280.00 848.59 861.17 861.32 0.001555 3.95 2506.11 438.25 0.21
Little Eagle Ck 3.078   10-yr 3300.00 848.59 858.49 858.60 0.001652 3.36 1409.01 382.15 0.21
Little Eagle Ck 3.078   25-yr 4670.00 848.59 859.54 859.67 0.001598 3.59 1824.50 404.02 0.21
Little Eagle Ck 3.078   50-yr 5910.00 848.59 860.36 860.50 0.001568 3.77 2162.82 420.14 0.21
Little Eagle Ck 3.078   500-yr 11260.00 848.59 863.15 863.34 0.001503 4.36 3430.79 482.49 0.22

Little Eagle Ck 3.181   100-yr 7280.00 849.81 861.89 862.06 0.001918 4.15 2356.96 457.04 0.23
Little Eagle Ck 3.181   10-yr 3300.00 849.81 859.34 859.47 0.002225 3.67 1274.60 386.63 0.24
Little Eagle Ck 3.181   25-yr 4670.00 849.81 860.33 860.48 0.002085 3.86 1675.13 415.46 0.24
Little Eagle Ck 3.181   50-yr 5910.00 849.81 861.12 861.27 0.002003 4.02 2010.12 439.24 0.23
Little Eagle Ck 3.181   500-yr 11260.00 849.81 863.82 864.02 0.001767 4.48 3287.73 506.82 0.23

Little Eagle Ck 3.270   100-yr 7280.00 850.05 862.65 862.79 0.001300 3.40 2521.45 420.15 0.19
Little Eagle Ck 3.270   10-yr 3300.00 850.05 860.16 860.25 0.001272 2.86 1500.90 397.38 0.18
Little Eagle Ck 3.270   25-yr 4670.00 850.05 861.13 861.23 0.001298 3.07 1892.05 407.45 0.19
Little Eagle Ck 3.270   50-yr 5910.00 850.05 861.90 862.02 0.001299 3.22 2207.24 413.19 0.19
Little Eagle Ck 3.270   500-yr 11260.00 850.05 864.54 864.72 0.001305 3.82 3333.17 441.17 0.20

Little Eagle Ck 3.403   100-yr 7280.00 850.53 863.52 863.65 0.001586 3.84 2903.37 460.44 0.21
Little Eagle Ck 3.403   10-yr 3300.00 850.53 860.99 861.07 0.001389 2.95 1770.14 433.49 0.19
Little Eagle Ck 3.403   25-yr 4670.00 850.53 861.98 862.08 0.001473 3.30 2205.35 444.75 0.20
Little Eagle Ck 3.403   50-yr 5910.00 850.53 862.76 862.87 0.001532 3.57 2554.09 453.25 0.21
Little Eagle Ck 3.403   500-yr 11260.00 850.53 865.43 865.61 0.001713 4.48 3805.83 487.03 0.23

Little Eagle Ck 3.498   100-yr 7280.00 851.71 864.22 859.80 864.38 0.001734 4.13 2480.22 588.44 0.23
Little Eagle Ck 3.498   10-yr 3300.00 851.71 861.60 858.47 861.69 0.001395 3.06 1591.07 517.27 0.19
Little Eagle Ck 3.498   25-yr 4670.00 851.71 862.63 859.06 862.74 0.001534 3.48 1937.96 542.71 0.21
Little Eagle Ck 3.498   50-yr 5910.00 851.71 863.43 859.42 863.57 0.001636 3.81 2210.73 568.25 0.22
Little Eagle Ck 3.498   500-yr 11260.00 851.71 866.10 860.72 866.21 0.001197 3.83 4649.17 622.66 0.19

Little Eagle Ck 3.542   100-yr 7280.00 851.53 864.59 860.86 865.08 0.004164 6.41 1467.06 471.56 0.35
Little Eagle Ck 3.542   10-yr 3300.00 851.53 861.95 858.21 862.20 0.002939 4.43 955.85 457.16 0.28
Little Eagle Ck 3.542   25-yr 4670.00 851.53 863.00 859.65 863.33 0.003441 5.22 1155.49 463.35 0.31
Little Eagle Ck 3.542   50-yr 5910.00 851.53 863.81 860.28 864.21 0.003810 5.82 1312.32 467.62 0.33
Little Eagle Ck 3.542   500-yr 11260.00 851.53 866.41 862.27 866.57 0.001498 4.28 3948.08 481.15 0.22

Little Eagle Ck 3.642   100-yr 6660.00 851.98 866.35 860.05 866.79 0.002642 5.77 1384.32 526.95 0.28
Little Eagle Ck 3.642   10-yr 3030.00 851.98 863.17 857.18 863.38 0.001757 3.88 913.52 441.86 0.22
Little Eagle Ck 3.642   25-yr 4280.00 851.98 864.43 858.24 864.73 0.002113 4.63 1100.65 460.85 0.25
Little Eagle Ck 3.642   50-yr 5410.00 851.98 865.40 859.10 865.77 0.002381 5.20 1244.33 475.16 0.27
Little Eagle Ck 3.642   500-yr 10290.00 851.98 867.10 862.55 867.27 0.001419 4.39 3826.50 559.42 0.21



HEC-RAS  Plan: 2stg7.133 7.448   River: Little Eagle Ck   Reach: Little Eagle Ck (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  

Little Eagle Ck 3.653    146th Street    Bridge

Little Eagle Ck 3.664   100-yr 6660.00 851.98 867.57 861.12 867.89 0.001932 5.00 1574.37 499.40 0.25
Little Eagle Ck 3.664   10-yr 3030.00 851.98 864.12 858.00 864.27 0.001332 3.37 1070.96 465.38 0.19
Little Eagle Ck 3.664   25-yr 4280.00 851.98 865.49 859.72 865.70 0.001569 4.00 1270.17 480.16 0.21
Little Eagle Ck 3.664   50-yr 5410.00 851.98 866.54 860.47 866.80 0.001752 4.50 1423.84 488.44 0.23
Little Eagle Ck 3.664   500-yr 10290.00 851.98 870.38 862.62 870.47 0.000595 3.16 4852.38 579.04 0.14

Little Eagle Ck 3.702   100-yr 6660.00 851.95 868.07 868.16 0.000573 2.91 3259.92 363.39 0.14
Little Eagle Ck 3.702   10-yr 3030.00 851.95 864.41 864.46 0.000482 2.18 1984.77 328.53 0.12
Little Eagle Ck 3.702   25-yr 4280.00 851.95 865.85 865.91 0.000523 2.48 2469.60 344.47 0.13
Little Eagle Ck 3.702   50-yr 5410.00 851.95 866.97 867.04 0.000550 2.70 2862.76 355.46 0.13
Little Eagle Ck 3.702   500-yr 10290.00 851.95 870.50 870.62 0.000674 3.50 4166.54 384.22 0.15

Little Eagle Ck 3.822   100-yr 6660.00 853.07 868.38 861.43 868.41 0.000287 1.98 5115.41 686.80 0.10
Little Eagle Ck 3.822   10-yr 3030.00 853.07 864.69 859.99 864.71 0.000334 1.73 2835.30 577.90 0.10
Little Eagle Ck 3.822   25-yr 4280.00 853.07 866.14 860.58 866.17 0.000307 1.82 3698.34 609.03 0.10
Little Eagle Ck 3.822   50-yr 5410.00 853.07 867.27 861.09 867.30 0.000295 1.90 4398.95 631.51 0.10
Little Eagle Ck 3.822   500-yr 10290.00 853.07 870.86 862.26 870.90 0.000296 2.25 7183.23 944.89 0.10

Little Eagle Ck 3.914   100-yr 6660.00 853.64 868.53 868.55 0.000231 1.69 6828.17 1028.47 0.08
Little Eagle Ck 3.914   10-yr 3030.00 853.64 864.88 864.90 0.000416 1.80 3232.51 912.01 0.11
Little Eagle Ck 3.914   25-yr 4280.00 853.64 866.31 866.33 0.000312 1.72 4586.21 980.76 0.09
Little Eagle Ck 3.914   50-yr 5410.00 853.64 867.42 867.44 0.000264 1.70 5699.24 1010.50 0.09
Little Eagle Ck 3.914   500-yr 10290.00 853.64 871.00 871.02 0.000205 1.79 9409.71 1062.47 0.08

Little Eagle Ck 4.006   100-yr 6660.00 853.92 868.67 868.70 0.000394 2.03 5007.03 904.56 0.11
Little Eagle Ck 4.006   10-yr 3030.00 853.92 865.14 865.18 0.000776 2.20 2192.27 725.35 0.14
Little Eagle Ck 4.006   25-yr 4280.00 853.92 866.50 866.53 0.000552 2.08 3211.46 778.77 0.12
Little Eagle Ck 4.006   50-yr 5410.00 853.92 867.58 867.62 0.000448 2.02 4071.09 815.89 0.11
Little Eagle Ck 4.006   500-yr 10290.00 853.92 871.12 871.16 0.000323 2.10 7438.18 1075.41 0.10

Little Eagle Ck 4.099   100-yr 6660.00 854.95 868.85 861.72 868.90 0.000418 2.28 4390.31 802.64 0.11
Little Eagle Ck 4.099   10-yr 3030.00 854.95 865.48 859.38 865.54 0.000695 2.37 1993.43 669.53 0.14
Little Eagle Ck 4.099   25-yr 4280.00 854.95 866.75 860.43 866.80 0.000555 2.31 2870.15 700.79 0.13
Little Eagle Ck 4.099   50-yr 5410.00 854.95 867.79 861.08 867.84 0.000470 2.27 3609.06 719.80 0.12
Little Eagle Ck 4.099   500-yr 10290.00 854.95 871.27 864.28 871.32 0.000358 2.37 6498.74 912.35 0.11

Little Eagle Ck 4.206   100-yr 6660.00 854.74 869.13 869.18 0.000667 2.50 4099.08 728.05 0.14
Little Eagle Ck 4.206   10-yr 3030.00 854.74 865.96 866.03 0.001157 2.76 1900.27 656.33 0.17
Little Eagle Ck 4.206   25-yr 4280.00 854.74 867.13 867.19 0.000935 2.61 2686.32 684.86 0.16
Little Eagle Ck 4.206   50-yr 5410.00 854.74 868.11 868.16 0.000785 2.53 3367.61 706.03 0.15
Little Eagle Ck 4.206   500-yr 10290.00 854.74 871.51 871.57 0.000617 2.76 6201.14 1077.83 0.14

Little Eagle Ck 4.305   100-yr 6660.00 855.39 869.50 865.08 869.57 0.000779 2.96 3641.39 645.02 0.15
Little Eagle Ck 4.305   10-yr 3030.00 855.39 866.55 861.74 866.63 0.001108 2.92 1781.32 612.56 0.17
Little Eagle Ck 4.305   25-yr 4280.00 855.39 867.63 862.92 867.71 0.001012 3.01 2455.55 627.70 0.17
Little Eagle Ck 4.305   50-yr 5410.00 855.39 868.54 864.94 868.61 0.000886 2.99 3027.15 634.62 0.16
Little Eagle Ck 4.305   500-yr 10290.00 855.39 871.84 866.21 871.91 0.000650 3.05 5187.51 702.64 0.14

Little Eagle Ck 4.397   100-yr 6660.00 856.20 869.90 869.98 0.000957 3.04 3609.56 763.54 0.16
Little Eagle Ck 4.397   10-yr 3030.00 856.20 867.12 867.20 0.001316 2.92 1750.51 601.95 0.18
Little Eagle Ck 4.397   25-yr 4280.00 856.20 868.15 868.23 0.001175 2.99 2389.56 641.84 0.18
Little Eagle Ck 4.397   50-yr 5410.00 856.20 869.00 869.08 0.001077 3.04 2952.94 691.39 0.17
Little Eagle Ck 4.397   500-yr 10290.00 856.20 872.17 872.24 0.000738 3.03 5509.29 886.46 0.15

Little Eagle Ck 4.492   100-yr 6140.00 857.52 870.32 866.18 870.38 0.000969 2.98 3732.02 939.97 0.17
Little Eagle Ck 4.492   10-yr 2800.00 857.52 867.76 864.11 867.85 0.001609 3.14 1606.93 719.68 0.20
Little Eagle Ck 4.492   25-yr 3950.00 857.52 868.69 865.30 868.77 0.001343 3.11 2327.85 802.16 0.19
Little Eagle Ck 4.492   50-yr 5000.00 857.52 869.47 866.12 869.55 0.001138 3.04 2974.72 848.82 0.18
Little Eagle Ck 4.492   500-yr 9480.00 857.52 872.47 867.20 872.53 0.000647 2.78 5934.53 1107.57 0.14

Little Eagle Ck 4.596   100-yr 6140.00 858.17 870.83 864.97 870.89 0.000828 2.70 3647.31 869.90 0.15
Little Eagle Ck 4.596   10-yr 2800.00 858.17 868.47 862.34 868.53 0.000931 2.38 1817.75 698.07 0.16
Little Eagle Ck 4.596   25-yr 3950.00 858.17 869.33 863.42 869.40 0.000930 2.56 2443.13 748.09 0.16
Little Eagle Ck 4.596   50-yr 5000.00 858.17 870.05 864.23 870.12 0.000898 2.66 3001.08 801.19 0.16
Little Eagle Ck 4.596   500-yr 9480.00 858.17 872.84 867.99 872.90 0.000656 2.73 5486.60 990.66 0.14

Little Eagle Ck 4.724   100-yr 6140.00 859.56 871.64 869.26 872.06 0.005143 6.21 1722.32 639.81 0.37
Little Eagle Ck 4.724   10-yr 2800.00 859.56 869.45 865.87 869.79 0.004927 5.00 758.67 307.83 0.35
Little Eagle Ck 4.724   25-yr 3950.00 859.56 870.29 867.27 870.68 0.005282 5.61 1041.76 384.80 0.37
Little Eagle Ck 4.724   50-yr 5000.00 859.56 870.95 868.52 871.37 0.005362 5.99 1334.80 483.73 0.37
Little Eagle Ck 4.724   500-yr 9480.00 859.56 873.46 870.96 873.76 0.003511 5.83 3060.25 787.41 0.32

Little Eagle Ck 4.892   100-yr 6140.00 862.28 873.29 870.21 873.34 0.000726 2.35 3658.63 797.10 0.14
Little Eagle Ck 4.892   10-yr 2800.00 862.28 871.17 867.47 871.21 0.000819 2.09 2067.57 709.41 0.14
Little Eagle Ck 4.892   25-yr 3950.00 862.28 872.01 868.49 872.05 0.000770 2.18 2675.38 773.95 0.14
Little Eagle Ck 4.892   50-yr 5000.00 862.28 872.66 869.34 872.70 0.000744 2.26 3170.17 787.53 0.14
Little Eagle Ck 4.892   500-yr 9480.00 862.28 874.78 870.45 874.84 0.000726 2.61 4895.59 834.78 0.14

Little Eagle Ck 4.898    156th Street    Bridge

Little Eagle Ck 4.910   100-yr 6140.00 862.28 873.52 870.43 873.58 0.000884 2.75 3546.88 855.19 0.16
Little Eagle Ck 4.910   10-yr 2800.00 862.28 871.51 867.71 871.57 0.000999 2.48 1929.50 758.95 0.16
Little Eagle Ck 4.910   25-yr 3950.00 862.28 872.27 868.54 872.33 0.000990 2.64 2524.56 802.74 0.16
Little Eagle Ck 4.910   50-yr 5000.00 862.28 872.89 869.16 872.95 0.000943 2.71 3028.88 838.95 0.16
Little Eagle Ck 4.910   500-yr 9480.00 862.28 874.99 871.09 875.06 0.000857 2.98 4856.98 912.13 0.16



HEC-RAS  Plan: 2stg7.133 7.448   River: Little Eagle Ck   Reach: Little Eagle Ck (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
Little Eagle Ck 4.961   100-yr 6140.00 862.07 873.94 870.79 874.00 0.000944 2.41 3362.03 743.03 0.16
Little Eagle Ck 4.961   10-yr 2800.00 862.07 871.93 867.55 871.98 0.000978 2.18 1928.28 684.04 0.15
Little Eagle Ck 4.961   25-yr 3950.00 862.07 872.71 870.03 872.76 0.000971 2.27 2468.37 708.28 0.15
Little Eagle Ck 4.961   50-yr 5000.00 862.07 873.33 870.56 873.38 0.000959 2.35 2910.83 726.22 0.16
Little Eagle Ck 4.961   500-yr 9480.00 862.07 875.42 871.36 875.49 0.000941 2.54 4495.75 781.20 0.16

Little Eagle Ck 5.026   100-yr 6140.00 861.97 874.23 871.16 874.27 0.000670 2.22 3944.80 868.48 0.13
Little Eagle Ck 5.026   10-yr 2800.00 861.97 872.24 869.86 872.28 0.000773 2.13 2252.64 843.12 0.14
Little Eagle Ck 5.026   25-yr 3950.00 861.97 873.01 870.74 873.05 0.000723 2.17 2903.53 853.54 0.13
Little Eagle Ck 5.026   50-yr 5000.00 861.97 873.62 870.96 873.66 0.000693 2.20 3424.87 859.58 0.13
Little Eagle Ck 5.026   500-yr 9480.00 861.97 875.71 871.64 875.77 0.000662 2.40 5263.59 910.63 0.13

Little Eagle Ck 5.096   100-yr 6140.00 861.29 874.42 871.66 874.52 0.001290 3.33 3021.24 800.65 0.19
Little Eagle Ck 5.096   10-yr 2800.00 861.29 872.48 867.37 872.57 0.001265 2.84 1691.57 736.41 0.18
Little Eagle Ck 5.096   25-yr 3950.00 861.29 873.23 868.49 873.31 0.001296 3.06 2200.75 767.12 0.19
Little Eagle Ck 5.096   50-yr 5000.00 861.29 873.82 869.52 873.92 0.001300 3.21 2610.67 785.58 0.19
Little Eagle Ck 5.096   500-yr 9480.00 861.29 875.89 872.44 875.99 0.001201 3.53 4401.07 819.74 0.19

Little Eagle Ck 5.135   100-yr 6020.00 861.85 874.67 870.93 874.78 0.001646 3.69 2698.75 756.74 0.21
Little Eagle Ck 5.135   10-yr 2750.00 861.85 872.73 869.12 872.80 0.001361 2.88 1663.52 710.13 0.18
Little Eagle Ck 5.135   25-yr 3870.00 861.85 873.48 869.79 873.56 0.001502 3.22 2060.32 733.76 0.20
Little Eagle Ck 5.135   50-yr 4890.00 861.85 874.08 870.39 874.17 0.001584 3.46 2379.09 745.28 0.20
Little Eagle Ck 5.135   500-yr 9280.00 861.85 876.13 872.11 876.21 0.001309 3.62 4359.92 781.58 0.19

Little Eagle Ck 5.203   100-yr 6020.00 862.31 875.30 872.06 875.45 0.002233 4.11 2327.39 1160.64 0.25
Little Eagle Ck 5.203   10-yr 2750.00 862.31 873.25 870.55 873.35 0.001824 3.10 1440.24 970.42 0.21
Little Eagle Ck 5.203   25-yr 3870.00 862.31 874.05 871.33 874.17 0.001998 3.50 1783.19 1114.64 0.23
Little Eagle Ck 5.203   50-yr 4890.00 862.31 874.68 871.70 874.81 0.002120 3.81 2055.48 1135.98 0.24
Little Eagle Ck 5.203   500-yr 9280.00 862.31 876.55 872.94 876.60 0.000895 2.85 6051.04 1210.23 0.16

Little Eagle Ck 5.208    Private Road 1  Bridge

Little Eagle Ck 5.214   100-yr 6020.00 862.31 875.55 871.90 875.68 0.002093 4.15 2414.34 1182.94 0.23
Little Eagle Ck 5.214   10-yr 2750.00 862.31 873.50 870.53 873.57 0.001519 3.03 1599.37 1056.37 0.19
Little Eagle Ck 5.214   25-yr 3870.00 862.31 874.30 870.92 874.39 0.001761 3.48 1913.44 1124.41 0.21
Little Eagle Ck 5.214   50-yr 4890.00 862.31 874.93 871.55 875.03 0.001933 3.82 2163.97 1156.91 0.22
Little Eagle Ck 5.214   500-yr 9280.00 862.31 876.63 872.67 876.67 0.000779 2.71 6467.91 1209.32 0.14

Little Eagle Ck 5.239   100-yr 6020.00 863.51 875.81 872.22 876.01 0.002114 4.46 2150.83 1112.81 0.25
Little Eagle Ck 5.239   10-yr 2750.00 863.51 873.69 869.01 873.80 0.001454 3.16 1368.50 976.35 0.20
Little Eagle Ck 5.239   25-yr 3870.00 863.51 874.51 870.68 874.66 0.001736 3.69 1664.61 1020.55 0.22
Little Eagle Ck 5.239   50-yr 4890.00 863.51 875.17 871.74 875.34 0.001934 4.08 1905.45 1056.21 0.24
Little Eagle Ck 5.239   500-yr 9280.00 863.51 876.73 873.26 876.80 0.001038 3.32 5563.18 1173.08 0.18

Little Eagle Ck 5.321   100-yr 6020.00 864.13 876.58 872.85 876.63 0.001082 2.69 3413.75 1069.56 0.17
Little Eagle Ck 5.321   10-yr 2750.00 864.13 874.32 871.88 874.36 0.001211 2.28 1987.90 804.38 0.17
Little Eagle Ck 5.321   25-yr 3870.00 864.13 875.20 872.31 875.25 0.001126 2.41 2540.03 957.49 0.17
Little Eagle Ck 5.321   50-yr 4890.00 864.13 875.89 872.44 875.94 0.001095 2.55 2977.55 1015.40 0.17
Little Eagle Ck 5.321   500-yr 9280.00 864.13 877.22 873.42 877.28 0.001272 3.07 5101.67 1112.36 0.18

Little Eagle Ck 5.415   100-yr 4740.00 864.43 877.09 873.67 877.15 0.001141 2.80 2688.91 972.50 0.17
Little Eagle Ck 5.415   10-yr 2180.00 864.43 874.87 872.51 874.92 0.001199 2.48 1534.63 563.23 0.17
Little Eagle Ck 5.415   25-yr 3070.00 864.43 875.73 873.15 875.78 0.001183 2.63 1967.74 761.73 0.17
Little Eagle Ck 5.415   50-yr 3870.00 864.43 876.41 873.43 876.47 0.001170 2.73 2325.31 895.39 0.17
Little Eagle Ck 5.415   500-yr 7280.00 864.43 877.85 874.25 877.93 0.001548 3.38 4089.18 1032.35 0.20

Little Eagle Ck 5.497   100-yr 4740.00 864.89 877.21 877.24 0.000088 1.48 4748.61 959.00 0.08
Little Eagle Ck 5.497   10-yr 2180.00 864.89 874.98 874.99 0.000051 0.96 2886.23 734.10 0.06
Little Eagle Ck 5.497   25-yr 3070.00 864.89 875.84 875.86 0.000067 1.18 3550.30 796.85 0.07
Little Eagle Ck 5.497   50-yr 3870.00 864.89 876.53 876.56 0.000078 1.33 4129.12 866.82 0.07
Little Eagle Ck 5.497   500-yr 7280.00 864.89 878.02 878.08 0.000151 2.04 5564.63 1068.40 0.11

Little Eagle Ck 5.561   100-yr 4740.00 865.38 877.24 871.23 877.28 0.000143 1.74 3603.78 889.01 0.10
Little Eagle Ck 5.561   10-yr 2180.00 865.38 874.90 868.99 875.09 0.001153 3.52 620.36 470.66 0.21
Little Eagle Ck 5.561   25-yr 3070.00 865.38 875.86 869.84 875.89 0.000104 1.37 2619.71 565.23 0.08
Little Eagle Ck 5.561   50-yr 3870.00 865.38 876.56 870.54 876.59 0.000126 1.57 3052.42 724.52 0.09
Little Eagle Ck 5.561   500-yr 7280.00 865.38 878.07 873.06 878.15 0.000239 2.35 4382.79 988.85 0.13

Little Eagle Ck 5.688   100-yr 4740.00 867.52 877.35 877.40 0.000208 2.00 3749.85 971.15 0.12
Little Eagle Ck 5.688   10-yr 2180.00 867.52 875.28 875.31 0.000140 1.37 1945.19 732.33 0.09
Little Eagle Ck 5.688   25-yr 3070.00 867.52 875.94 875.98 0.000189 1.69 2474.21 852.95 0.11
Little Eagle Ck 5.688   50-yr 3870.00 867.52 876.65 876.70 0.000201 1.86 3097.62 905.14 0.12
Little Eagle Ck 5.688   500-yr 7280.00 867.52 878.24 878.33 0.000316 2.64 4656.52 1057.30 0.15

Little Eagle Ck 5.787   100-yr 4740.00 868.33 877.46 871.66 877.52 0.000251 2.10 3160.87 1018.09 0.14
Little Eagle Ck 5.787   10-yr 2180.00 868.33 875.36 870.69 875.40 0.000183 1.48 1480.97 327.16 0.11
Little Eagle Ck 5.787   25-yr 3070.00 868.33 876.05 871.05 876.10 0.000252 1.86 1687.10 797.98 0.13
Little Eagle Ck 5.787   50-yr 3870.00 868.33 876.76 871.35 876.82 0.000255 1.99 2492.69 932.98 0.13
Little Eagle Ck 5.787   500-yr 7280.00 868.33 878.41 872.44 878.50 0.000346 2.67 4168.97 1112.70 0.16

Little Eagle Ck 5.945   100-yr 4740.00 870.78 877.75 874.22 877.94 0.001119 3.51 1386.46 582.45 0.26
Little Eagle Ck 5.945   10-yr 2180.00 870.78 875.61 873.23 875.72 0.000991 2.58 845.38 227.55 0.24
Little Eagle Ck 5.945   25-yr 3070.00 870.78 876.37 873.59 876.51 0.001090 3.01 1019.43 250.70 0.25
Little Eagle Ck 5.945   50-yr 3870.00 870.78 877.07 873.92 877.24 0.001092 3.27 1185.98 366.03 0.26
Little Eagle Ck 5.945   500-yr 7280.00 870.78 878.79 875.05 879.05 0.001309 4.22 2192.89 637.58 0.29

Little Eagle Ck 6.062   100-yr 4630.00 871.61 878.48 875.14 878.68 0.001266 3.64 1285.70 277.40 0.28
Little Eagle Ck 6.062   10-yr 2130.00 871.61 876.29 874.11 876.40 0.001255 2.76 771.13 220.43 0.26
Little Eagle Ck 6.062   25-yr 3000.00 871.61 877.09 874.50 877.25 0.001299 3.15 951.14 225.75 0.27



HEC-RAS  Plan: 2stg7.133 7.448   River: Little Eagle Ck   Reach: Little Eagle Ck (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
Little Eagle Ck 6.062   50-yr 3780.00 871.61 877.79 874.81 877.97 0.001284 3.41 1110.02 230.30 0.27
Little Eagle Ck 6.062   500-yr 7120.00 871.61 879.64 875.96 879.96 0.001637 4.57 1618.76 530.55 0.32

Little Eagle Ck 6.199   100-yr 4630.00 874.78 879.62 877.55 879.94 0.002376 4.62 1116.62 402.68 0.39
Little Eagle Ck 6.199   10-yr 2130.00 874.78 877.64 876.54 877.88 0.003592 3.95 539.25 214.15 0.44
Little Eagle Ck 6.199   25-yr 3000.00 874.78 878.38 876.93 878.67 0.003062 4.28 700.20 218.61 0.42
Little Eagle Ck 6.199   50-yr 3780.00 874.78 879.00 877.24 879.31 0.002703 4.48 883.12 350.60 0.41
Little Eagle Ck 6.199   500-yr 7120.00 874.78 880.94 878.40 881.32 0.002097 5.13 1672.67 444.16 0.38

Little Eagle Ck 6.314   100-yr 4630.00 875.46 881.03 878.92 881.35 0.002265 4.55 1076.22 431.69 0.39
Little Eagle Ck 6.314   10-yr 2130.00 875.46 879.40 877.92 879.58 0.002237 3.40 627.57 275.81 0.36
Little Eagle Ck 6.314   25-yr 3000.00 875.46 880.03 878.31 880.27 0.002286 3.89 788.92 364.70 0.37
Little Eagle Ck 6.314   50-yr 3780.00 875.46 880.54 878.61 880.81 0.002274 4.23 933.17 409.93 0.38
Little Eagle Ck 6.314   500-yr 7120.00 875.46 882.22 879.81 882.66 0.002320 5.39 1430.69 530.72 0.40

Little Eagle Ck 6.442   100-yr 4630.00 875.10 883.94 883.34 885.24 0.019704 10.22 559.74 1158.11 0.70
Little Eagle Ck 6.442   10-yr 2130.00 875.10 882.28 881.61 883.02 0.015121 7.39 352.90 894.74 0.58
Little Eagle Ck 6.442   25-yr 3000.00 875.10 882.98 882.34 883.90 0.016651 8.46 439.29 1046.58 0.63
Little Eagle Ck 6.442   50-yr 3780.00 875.10 883.47 882.85 884.58 0.018157 9.34 501.25 1098.94 0.66
Little Eagle Ck 6.442   500-yr 7120.00 875.10 884.34 884.01 884.44 0.003036 4.17 3308.16 1232.18 0.28

Little Eagle Ck 6.455    166th Street    Bridge

Little Eagle Ck 6.472   100-yr 4630.00 875.10 885.66 883.73 885.69 0.000892 2.41 3639.84 1256.60 0.15
Little Eagle Ck 6.472   10-yr 2130.00 875.10 884.80 881.88 884.95 0.002419 3.66 779.80 1112.88 0.25
Little Eagle Ck 6.472   25-yr 3000.00 875.10 885.30 882.86 885.32 0.000540 1.81 3196.05 1231.47 0.12
Little Eagle Ck 6.472   50-yr 3780.00 875.10 885.50 883.32 885.53 0.000702 2.11 3442.94 1249.94 0.13
Little Eagle Ck 6.472   500-yr 7120.00 875.10 886.11 884.71 886.17 0.001409 3.14 4222.02 1324.59 0.19

Little Eagle Ck 6.570   100-yr 4630.00 876.00 886.31 886.41 0.002145 3.52 2251.39 543.74 0.23
Little Eagle Ck 6.570   10-yr 2130.00 876.00 885.60 885.63 0.000781 1.98 1867.78 530.59 0.14
Little Eagle Ck 6.570   25-yr 3000.00 876.00 885.71 885.77 0.001412 2.69 1927.77 531.98 0.19
Little Eagle Ck 6.570   50-yr 3780.00 876.00 886.02 886.10 0.001763 3.11 2095.50 538.99 0.21
Little Eagle Ck 6.570   500-yr 7120.00 876.00 887.10 887.25 0.003020 4.49 2684.19 556.89 0.28

Little Eagle Ck 6.654   100-yr 4630.00 877.34 887.22 887.30 0.001911 3.28 2225.59 532.63 0.22
Little Eagle Ck 6.654   10-yr 2130.00 877.34 886.00 886.03 0.001081 2.16 1595.79 496.90 0.16
Little Eagle Ck 6.654   25-yr 3000.00 877.34 886.36 886.42 0.001550 2.70 1779.73 506.30 0.19
Little Eagle Ck 6.654   50-yr 3780.00 877.34 886.80 886.87 0.001743 3.00 2006.66 523.76 0.21
Little Eagle Ck 6.654   500-yr 7120.00 877.34 888.29 888.41 0.002288 3.95 2809.71 567.71 0.25

Little Eagle Ck 6.711   100-yr 4630.00 878.54 887.80 887.87 0.001756 3.04 2378.31 555.55 0.21
Little Eagle Ck 6.711   10-yr 2130.00 878.54 886.36 886.40 0.001271 2.19 1600.78 529.46 0.17
Little Eagle Ck 6.711   25-yr 3000.00 878.54 886.85 886.91 0.001573 2.59 1864.14 536.53 0.19
Little Eagle Ck 6.711   50-yr 3780.00 878.54 887.34 887.40 0.001657 2.81 2126.30 543.48 0.20
Little Eagle Ck 6.711   500-yr 7120.00 878.54 888.96 889.06 0.001950 3.57 3039.09 580.59 0.23

Little Eagle Ck 6.807   100-yr 3640.00 878.49 888.51 885.61 888.56 0.001043 2.57 2290.11 589.36 0.17
Little Eagle Ck 6.807   10-yr 1690.00 878.49 886.91 884.38 886.94 0.000879 2.01 1407.13 514.15 0.15
Little Eagle Ck 6.807   25-yr 2370.00 878.49 887.50 885.14 887.54 0.000973 2.26 1719.52 533.54 0.16
Little Eagle Ck 6.807   50-yr 2980.00 878.49 888.02 885.50 888.07 0.001017 2.43 2006.24 567.73 0.16
Little Eagle Ck 6.807   500-yr 5570.00 878.49 889.75 886.07 889.82 0.001101 2.93 3066.08 662.61 0.17

Little Eagle Ck 6.812    Private Road 2  Bridge

Little Eagle Ck 6.822   100-yr 3640.00 878.49 888.80 885.78 888.85 0.000908 2.58 2487.93 618.58 0.16
Little Eagle Ck 6.822   10-yr 1690.00 878.49 887.26 883.99 887.29 0.000570 1.79 1630.19 493.40 0.12
Little Eagle Ck 6.822   25-yr 2370.00 878.49 887.83 884.69 887.87 0.000730 2.13 1921.50 530.03 0.14
Little Eagle Ck 6.822   50-yr 2980.00 878.49 888.33 885.24 888.37 0.000856 2.41 2199.86 596.06 0.15
Little Eagle Ck 6.822   500-yr 5570.00 878.49 890.00 886.00 890.06 0.001016 2.99 3286.47 699.30 0.17

Little Eagle Ck 6.869   100-yr 3640.00 877.68 889.05 889.12 0.001122 2.80 2065.72 477.36 0.17
Little Eagle Ck 6.869   10-yr 1690.00 877.68 887.42 887.46 0.000759 1.98 1355.05 415.46 0.14
Little Eagle Ck 6.869   25-yr 2370.00 877.68 888.04 888.08 0.000912 2.31 1612.87 425.90 0.15
Little Eagle Ck 6.869   50-yr 2980.00 877.68 888.56 888.61 0.000992 2.52 1836.99 435.17 0.16
Little Eagle Ck 6.869   500-yr 5570.00 877.68 890.29 890.38 0.001378 3.41 2732.02 595.29 0.20

Little Eagle Ck 6.963   100-yr 3640.00 878.01 889.56 886.39 889.63 0.001283 3.10 2136.38 604.68 0.19
Little Eagle Ck 6.963   10-yr 1690.00 878.01 887.84 884.21 887.91 0.001367 2.76 1136.36 555.71 0.19
Little Eagle Ck 6.963   25-yr 2370.00 878.01 888.50 885.48 888.57 0.001365 2.93 1509.83 577.92 0.19
Little Eagle Ck 6.963   50-yr 2980.00 878.01 889.03 886.16 889.11 0.001319 3.02 1823.61 591.06 0.19
Little Eagle Ck 6.963   500-yr 5570.00 878.01 890.85 887.58 890.93 0.001224 3.33 2936.33 632.95 0.19

Little Eagle Ck 7.061   100-yr 3640.00 875.96 890.29 890.50 0.002028 4.31 1487.82 521.51 0.24
Little Eagle Ck 7.061   10-yr 1690.00 875.96 888.50 888.64 0.001357 3.10 725.34 338.79 0.19
Little Eagle Ck 7.061   25-yr 2370.00 875.96 889.21 889.39 0.001705 3.67 998.12 412.74 0.22
Little Eagle Ck 7.061   50-yr 2980.00 875.96 889.76 889.95 0.001873 4.00 1229.99 442.62 0.23
Little Eagle Ck 7.061   500-yr 5570.00 875.96 891.56 891.78 0.002089 4.74 2180.48 569.83 0.25

Little Eagle Ck 7.064    Private Road 3  Bridge

Little Eagle Ck 7.069   100-yr 3640.00 875.96 890.60 885.62 890.75 0.001680 3.73 1613.40 472.71 0.21
Little Eagle Ck 7.069   10-yr 1690.00 875.96 888.94 882.80 889.04 0.001193 2.77 883.66 361.13 0.17
Little Eagle Ck 7.069   25-yr 2370.00 875.96 889.59 884.10 889.71 0.001489 3.26 1149.29 436.52 0.20
Little Eagle Ck 7.069   50-yr 2980.00 875.96 890.08 884.93 890.22 0.001630 3.54 1370.60 457.13 0.21
Little Eagle Ck 7.069   500-yr 5570.00 875.96 891.84 888.06 892.01 0.001901 4.31 2256.40 593.73 0.23

Little Eagle Ck 7.133   100-yr 3640.00 878.35 890.83 890.86 0.000096 1.51 3122.45 511.31 0.09
Little Eagle Ck 7.133   10-yr 1690.00 878.35 889.10 889.11 0.000045 0.90 2281.81 461.73 0.06



HEC-RAS  Plan: 2stg7.133 7.448   River: Little Eagle Ck   Reach: Little Eagle Ck (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
Little Eagle Ck 7.133   25-yr 2370.00 878.35 889.78 889.80 0.000063 1.13 2606.42 477.98 0.07
Little Eagle Ck 7.133   50-yr 2980.00 878.35 890.30 890.33 0.000080 1.32 2857.14 492.84 0.08
Little Eagle Ck 7.133   500-yr 5570.00 878.35 892.10 892.15 0.000139 1.98 3789.97 546.32 0.11

Little Eagle Ck 7.229   100-yr 3640.00 880.39 890.89 885.30 890.94 0.000213 1.91 2537.14 739.97 0.12
Little Eagle Ck 7.229   10-yr 1690.00 880.39 889.12 884.47 889.15 0.000129 1.24 1523.93 438.08 0.09
Little Eagle Ck 7.229   25-yr 2370.00 880.39 889.82 884.78 889.86 0.000166 1.52 1895.34 574.88 0.11
Little Eagle Ck 7.229   50-yr 2980.00 880.39 890.35 885.05 890.39 0.000193 1.72 2205.48 617.64 0.12
Little Eagle Ck 7.229   500-yr 5570.00 880.39 892.18 885.99 892.25 0.000261 2.35 3687.51 979.73 0.14

Little Eagle Ck 7.327   100-yr 3640.00 881.15 891.01 886.00 891.08 0.000321 2.19 2017.47 745.88 0.15
Little Eagle Ck 7.327   10-yr 1690.00 881.15 889.20 885.17 889.23 0.000206 1.42 1238.82 325.24 0.11
Little Eagle Ck 7.327   25-yr 2370.00 881.15 889.92 885.48 889.96 0.000254 1.73 1474.33 418.37 0.13
Little Eagle Ck 7.327   50-yr 2980.00 881.15 890.46 885.74 890.52 0.000292 1.97 1670.66 575.76 0.14
Little Eagle Ck 7.327   500-yr 5570.00 881.15 892.32 886.67 892.41 0.000353 2.58 3186.74 863.62 0.16

Little Eagle Ck 7.448   100-yr 3640.00 882.40 891.23 887.11 891.29 0.000332 2.01 2321.59 684.50 0.15
Little Eagle Ck 7.448   10-yr 1690.00 882.40 889.36 886.34 889.40 0.000319 1.53 1289.50 575.63 0.14
Little Eagle Ck 7.448   25-yr 2370.00 882.40 890.10 886.64 890.15 0.000324 1.73 1698.82 599.58 0.14
Little Eagle Ck 7.448   50-yr 2980.00 882.40 890.67 886.87 890.72 0.000330 1.88 2008.46 660.91 0.14
Little Eagle Ck 7.448   500-yr 5570.00 882.40 892.57 887.73 892.63 0.000333 2.31 3441.90 747.76 0.15

Little Eagle Ck 7.473   100-yr 3640.00 882.41 891.29 889.77 891.44 0.003875 3.89 1333.97 781.52 0.30
Little Eagle Ck 7.473   10-yr 1690.00 882.41 889.35 887.00 889.63 0.006147 4.45 505.11 474.78 0.37
Little Eagle Ck 7.473   25-yr 2370.00 882.41 890.13 887.73 890.34 0.005183 4.24 820.14 620.26 0.35
Little Eagle Ck 7.473   50-yr 2980.00 882.41 890.71 889.17 890.89 0.004810 4.04 1068.48 732.90 0.33
Little Eagle Ck 7.473   500-yr 5570.00 882.41 892.65 890.38 892.72 0.001682 2.79 2958.93 987.66 0.20

Little Eagle Ck 7.481    Private Road 4  Bridge

Little Eagle Ck 7.485   100-yr 3640.00 882.41 891.65 890.00 891.78 0.003471 3.69 1400.61 814.87 0.28
Little Eagle Ck 7.485   10-yr 1690.00 882.41 890.06 889.05 890.19 0.004224 3.58 745.17 649.67 0.30
Little Eagle Ck 7.485   25-yr 2370.00 882.41 890.66 889.41 890.79 0.003895 3.69 985.52 704.77 0.30
Little Eagle Ck 7.485   50-yr 2980.00 882.41 891.15 889.64 891.28 0.003648 3.71 1188.08 777.25 0.29
Little Eagle Ck 7.485   500-yr 5570.00 882.41 892.83 890.44 892.89 0.001540 2.81 3187.78 1045.69 0.20

Little Eagle Ck 7.523   100-yr 3640.00 882.92 892.12 890.01 892.19 0.001729 2.78 1863.46 955.74 0.20
Little Eagle Ck 7.523   10-yr 1690.00 882.92 890.65 888.52 890.70 0.001932 2.41 1068.51 732.09 0.21
Little Eagle Ck 7.523   25-yr 2370.00 882.92 891.19 889.55 891.26 0.001884 2.58 1361.99 768.20 0.21
Little Eagle Ck 7.523   50-yr 2980.00 882.92 891.65 889.82 891.72 0.001814 2.69 1607.38 809.69 0.21
Little Eagle Ck 7.523   500-yr 5570.00 882.92 893.05 890.47 893.10 0.001181 2.54 3402.14 1096.84 0.17

Little Eagle Ck 7.641   100-yr 3170.00 884.35 892.70 890.81 893.61 0.014957 7.67 419.70 982.38 0.59
Little Eagle Ck 7.641   10-yr 1480.00 884.35 892.19 888.53 892.44 0.004635 3.99 373.94 896.00 0.32
Little Eagle Ck 7.641   25-yr 2070.00 884.35 892.79 889.41 893.17 0.006001 4.92 428.26 987.16 0.38
Little Eagle Ck 7.641   50-yr 2600.00 884.35 893.30 890.10 893.31 0.000288 1.14 3020.68 1036.19 0.08
Little Eagle Ck 7.641   500-yr 4850.00 884.35 893.58 892.48 893.62 0.000780 1.94 3266.59 1049.41 0.14

Little Eagle Ck 7.652    Private Road 5  Bridge

Little Eagle Ck 7.664   100-yr 3170.00 884.35 894.64 891.57 894.66 0.000366 1.61 3414.21 937.81 0.10
Little Eagle Ck 7.664   10-yr 1480.00 884.35 892.62 889.96 892.76 0.002492 3.47 589.27 763.86 0.25
Little Eagle Ck 7.664   25-yr 2070.00 884.35 893.76 890.64 893.91 0.002076 3.55 848.64 882.95 0.23
Little Eagle Ck 7.664   50-yr 2600.00 884.35 894.59 891.13 894.60 0.000257 1.34 3367.19 935.16 0.08
Little Eagle Ck 7.664   500-yr 4850.00 884.35 895.53 892.68 895.55 0.000451 1.91 4194.32 1001.03 0.11

Little Eagle Ck 7.724   100-yr 3170.00 885.93 894.80 891.63 894.86 0.000922 2.29 1775.88 675.83 0.15
Little Eagle Ck 7.724   10-yr 1480.00 885.93 893.18 891.03 893.21 0.000779 1.75 1161.73 569.12 0.14
Little Eagle Ck 7.724   25-yr 2070.00 885.93 894.23 891.31 894.26 0.000598 1.74 1558.18 622.59 0.12
Little Eagle Ck 7.724   50-yr 2600.00 885.93 894.70 891.47 894.74 0.000665 1.92 1738.11 666.56 0.13
Little Eagle Ck 7.724   500-yr 4850.00 885.93 895.72 892.07 895.80 0.001209 2.85 2126.98 751.58 0.18

Little Eagle Ck 7.828   100-yr 3170.00 886.85 895.54 892.24 895.77 0.002796 4.12 874.92 1306.55 0.27
Little Eagle Ck 7.828   10-yr 1480.00 886.85 893.78 890.05 893.89 0.001938 2.84 595.04 738.54 0.22
Little Eagle Ck 7.828   25-yr 2070.00 886.85 894.73 890.76 894.86 0.001950 3.18 745.20 1157.57 0.22
Little Eagle Ck 7.828   50-yr 2600.00 886.85 895.25 891.62 895.43 0.002222 3.57 828.98 1267.68 0.24
Little Eagle Ck 7.828   500-yr 4850.00 886.85 896.67 893.29 897.03 0.003654 5.19 1053.55 1529.79 0.32

Little Eagle Ck 7.847    SR 32           Bridge

Little Eagle Ck 7.863   100-yr 3170.00 886.85 896.49 892.84 896.63 0.001712 3.42 1169.54 1125.14 0.22
Little Eagle Ck 7.863   10-yr 1480.00 886.85 894.35 890.80 894.43 0.001503 2.58 730.63 639.52 0.19
Little Eagle Ck 7.863   25-yr 2070.00 886.85 895.36 892.00 895.45 0.001429 2.81 934.55 685.38 0.19
Little Eagle Ck 7.863   50-yr 2600.00 886.85 896.00 892.50 896.11 0.001516 3.08 1067.51 849.58 0.20
Little Eagle Ck 7.863   500-yr 4850.00 886.85 897.63 893.63 897.84 0.002237 4.28 1410.41 1493.45 0.25

Little Eagle Ck 7.919   100-yr 3170.00 888.24 897.04 897.11 0.001334 2.82 1826.00 439.56 0.19
Little Eagle Ck 7.919   10-yr 1480.00 888.24 894.87 894.92 0.001633 2.44 957.89 342.13 0.19
Little Eagle Ck 7.919   25-yr 2070.00 888.24 895.83 895.88 0.001305 2.46 1308.47 401.22 0.18
Little Eagle Ck 7.919   50-yr 2600.00 888.24 896.50 896.56 0.001338 2.68 1591.51 429.17 0.19
Little Eagle Ck 7.919   500-yr 4850.00 888.24 898.33 898.42 0.001393 3.22 2408.46 464.89 0.20

Little Eagle Ck 8.006   100-yr 3170.00 888.55 897.62 897.67 0.001135 2.53 1922.19 467.64 0.17
Little Eagle Ck 8.006   10-yr 1480.00 888.55 895.55 895.59 0.001335 2.15 1050.02 384.51 0.17
Little Eagle Ck 8.006   25-yr 2070.00 888.55 896.40 896.45 0.001175 2.26 1387.15 411.96 0.17
Little Eagle Ck 8.006   50-yr 2600.00 888.55 897.07 897.12 0.001120 2.37 1674.91 445.36 0.17
Little Eagle Ck 8.006   500-yr 4850.00 888.55 898.93 899.01 0.001186 2.90 2573.39 523.75 0.18

Little Eagle Ck 8.108   100-yr 3170.00 889.20 898.34 895.14 898.44 0.001695 3.20 1540.28 322.31 0.21



HEC-RAS  Plan: 2stg7.133 7.448   River: Little Eagle Ck   Reach: Little Eagle Ck (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
Little Eagle Ck 8.108   10-yr 1480.00 889.20 896.35 893.66 896.41 0.001666 2.56 919.30 302.70 0.20
Little Eagle Ck 8.108   25-yr 2070.00 889.20 897.14 894.29 897.21 0.001657 2.80 1161.00 309.10 0.20
Little Eagle Ck 8.108   50-yr 2600.00 889.20 897.79 894.81 897.87 0.001635 2.98 1362.47 315.85 0.20
Little Eagle Ck 8.108   500-yr 4850.00 889.20 899.71 895.78 899.85 0.001947 3.86 2019.63 456.36 0.23

Little Eagle Ck 8.235   100-yr 2740.00 890.19 899.34 895.70 899.41 0.001248 2.84 1781.04 1001.92 0.18
Little Eagle Ck 8.235   10-yr 1290.00 890.19 897.53 893.79 897.66 0.002035 3.02 568.32 652.97 0.22
Little Eagle Ck 8.235   25-yr 1800.00 890.19 898.26 894.55 898.37 0.001794 3.07 1012.30 902.80 0.21
Little Eagle Ck 8.235   50-yr 2250.00 890.19 898.81 895.16 898.90 0.001475 2.94 1399.98 949.10 0.20
Little Eagle Ck 8.235   500-yr 4180.00 890.19 900.43 898.03 900.46 0.000465 1.90 3925.35 1102.23 0.11

Little Eagle Ck 8.242    Eagletown Road  Bridge

Little Eagle Ck 8.249   100-yr 2740.00 890.24 899.72 896.36 899.74 0.000417 1.56 2585.74 726.14 0.10
Little Eagle Ck 8.249   10-yr 1290.00 890.24 898.11 894.78 898.13 0.000488 1.42 1472.13 666.21 0.11
Little Eagle Ck 8.249   25-yr 1800.00 890.24 898.79 895.40 898.80 0.000428 1.44 1931.19 687.33 0.10
Little Eagle Ck 8.249   50-yr 2250.00 890.24 899.25 895.89 899.27 0.000420 1.49 2251.63 697.22 0.10
Little Eagle Ck 8.249   500-yr 4180.00 890.24 900.70 897.26 900.73 0.000458 1.78 3405.16 986.85 0.11

Little Eagle Ck 8.348   100-yr 2740.00 890.11 900.04 897.25 900.09 0.000950 2.33 1741.18 446.51 0.15
Little Eagle Ck 8.348   10-yr 1290.00 890.11 898.44 894.95 898.47 0.000820 1.83 1074.68 403.84 0.14
Little Eagle Ck 8.348   25-yr 1800.00 890.11 899.09 895.61 899.13 0.000844 2.00 1342.10 411.15 0.14
Little Eagle Ck 8.348   50-yr 2250.00 890.11 899.56 896.88 899.60 0.000888 2.15 1534.40 417.78 0.15
Little Eagle Ck 8.348   500-yr 4180.00 890.11 901.05 897.64 901.11 0.001115 2.76 2203.18 469.29 0.17

Little Eagle Ck 8.401   100-yr 2740.00 890.75 900.20 900.26 0.001368 2.65 1559.32 480.10 0.18
Little Eagle Ck 8.401   10-yr 1290.00 890.75 898.61 898.66 0.001391 2.21 889.99 386.57 0.18
Little Eagle Ck 8.401   25-yr 1800.00 890.75 899.26 899.30 0.001310 2.33 1142.07 402.10 0.18
Little Eagle Ck 8.401   50-yr 2250.00 890.75 899.72 899.77 0.001344 2.49 1335.81 434.18 0.18
Little Eagle Ck 8.401   500-yr 4180.00 890.75 901.23 901.30 0.001463 3.02 2082.67 544.75 0.19

Little Eagle Ck 8.403    Private Road 6  Bridge

Little Eagle Ck 8.405   100-yr 2740.00 890.75 900.25 897.76 900.32 0.001459 2.88 1527.97 475.48 0.19
Little Eagle Ck 8.405   10-yr 1290.00 890.75 898.67 896.62 898.72 0.001480 2.45 863.07 385.86 0.18
Little Eagle Ck 8.405   25-yr 1800.00 890.75 899.31 897.32 899.36 0.001426 2.59 1112.83 408.49 0.18
Little Eagle Ck 8.405   50-yr 2250.00 890.75 899.77 897.55 899.83 0.001440 2.73 1305.64 437.64 0.19
Little Eagle Ck 8.405   500-yr 4180.00 890.75 901.28 898.26 901.36 0.001539 3.24 2056.40 558.00 0.20

Little Eagle Ck 8.420   100-yr 2740.00 890.88 900.37 897.93 900.44 0.001652 3.01 1459.60 455.83 0.20
Little Eagle Ck 8.420   10-yr 1290.00 890.88 898.78 895.95 898.85 0.001675 2.55 816.84 365.32 0.20
Little Eagle Ck 8.420   25-yr 1800.00 890.88 899.42 897.21 899.48 0.001682 2.75 1061.58 401.45 0.20
Little Eagle Ck 8.420   50-yr 2250.00 890.88 899.88 897.68 899.95 0.001661 2.88 1250.39 412.54 0.20
Little Eagle Ck 8.420   500-yr 4180.00 890.88 901.40 898.49 901.49 0.001754 3.41 1958.94 511.15 0.21

Little Eagle Ck 8.475   100-yr 2740.00 891.37 900.66 900.72 0.001244 2.64 1673.14 483.79 0.18
Little Eagle Ck 8.475   10-yr 1290.00 891.37 899.09 899.13 0.001025 2.01 996.94 359.43 0.16
Little Eagle Ck 8.475   25-yr 1800.00 891.37 899.72 899.76 0.001155 2.30 1242.14 431.93 0.17
Little Eagle Ck 8.475   50-yr 2250.00 891.37 900.18 900.23 0.001238 2.51 1446.68 458.21 0.18
Little Eagle Ck 8.475   500-yr 4180.00 891.37 901.70 901.78 0.001412 3.09 2217.94 565.21 0.19

Little Eagle Ck 8.480    Private Road 7  Bridge

Little Eagle Ck 8.483   100-yr 2740.00 891.37 900.76 898.15 900.83 0.001847 2.82 1524.41 470.28 0.21
Little Eagle Ck 8.483   10-yr 1290.00 891.37 899.22 897.37 899.26 0.001811 2.26 877.06 374.79 0.19
Little Eagle Ck 8.483   25-yr 1800.00 891.37 899.84 897.63 899.89 0.001770 2.46 1121.47 399.89 0.20
Little Eagle Ck 8.483   50-yr 2250.00 891.37 900.29 897.87 900.35 0.001869 2.68 1308.77 439.98 0.21
Little Eagle Ck 8.483   500-yr 4180.00 891.37 901.81 898.53 901.89 0.001962 3.25 2046.58 532.77 0.22

Little Eagle Ck 8.517   100-yr 2740.00 892.29 901.00 901.09 0.002124 3.01 1308.09 425.59 0.23
Little Eagle Ck 8.517   10-yr 1290.00 892.29 899.47 899.54 0.002100 2.40 732.89 324.03 0.21
Little Eagle Ck 8.517   25-yr 1800.00 892.29 900.08 900.16 0.002144 2.67 942.92 366.42 0.22
Little Eagle Ck 8.517   50-yr 2250.00 892.29 900.53 900.62 0.002166 2.86 1117.00 396.91 0.23
Little Eagle Ck 8.517   500-yr 4180.00 892.29 902.04 902.15 0.002187 3.43 1778.21 483.71 0.24

Little Eagle Ck 8.592   100-yr 2740.00 892.57 901.63 901.70 0.001483 2.79 1426.71 386.50 0.19
Little Eagle Ck 8.592   10-yr 1290.00 892.57 900.08 900.13 0.001329 2.20 872.86 338.36 0.17
Little Eagle Ck 8.592   25-yr 1800.00 892.57 900.70 900.76 0.001379 2.43 1086.35 348.11 0.18
Little Eagle Ck 8.592   50-yr 2250.00 892.57 901.16 901.23 0.001439 2.62 1252.17 369.39 0.19
Little Eagle Ck 8.592   500-yr 4180.00 892.57 902.74 902.84 0.001888 3.50 1980.24 571.95 0.22

Little Eagle Ck 8.698   100-yr 2740.00 893.63 902.42 900.11 902.51 0.002553 3.74 1415.02 452.21 0.25
Little Eagle Ck 8.698   10-yr 1290.00 893.63 900.83 899.20 900.91 0.002370 3.02 800.65 332.46 0.23
Little Eagle Ck 8.698   25-yr 1800.00 893.63 901.47 899.66 901.55 0.002482 3.33 1024.83 370.16 0.24
Little Eagle Ck 8.698   50-yr 2250.00 893.63 901.95 899.90 902.04 0.002533 3.55 1213.61 412.04 0.25
Little Eagle Ck 8.698   500-yr 4180.00 893.63 903.63 900.65 903.74 0.002490 4.11 2027.17 683.14 0.26

Little Eagle Ck 8.795   100-yr 2330.00 894.14 903.37 900.65 903.43 0.001861 2.85 1452.13 531.16 0.21
Little Eagle Ck 8.795   10-yr 1100.00 894.14 901.78 899.91 901.82 0.001891 2.33 824.02 342.71 0.20
Little Eagle Ck 8.795   25-yr 1530.00 894.14 902.41 900.18 902.46 0.001843 2.52 1046.50 360.63 0.20
Little Eagle Ck 8.795   50-yr 1910.00 894.14 902.89 900.39 902.94 0.001818 2.67 1221.08 415.03 0.20
Little Eagle Ck 8.795   500-yr 3540.00 894.14 904.54 901.15 904.61 0.001768 3.14 2197.44 705.11 0.21

Little Eagle Ck 8.858   100-yr 2330.00 894.34 903.88 900.94 903.94 0.001338 2.71 1529.89 518.48 0.18
Little Eagle Ck 8.858   10-yr 1100.00 894.34 902.26 899.86 902.30 0.001157 2.10 895.81 336.17 0.16
Little Eagle Ck 8.858   25-yr 1530.00 894.34 902.91 900.26 902.96 0.001260 2.37 1120.50 358.97 0.17
Little Eagle Ck 8.858   50-yr 1910.00 894.34 903.39 900.71 903.45 0.001306 2.55 1297.87 411.69 0.18
Little Eagle Ck 8.858   500-yr 3540.00 894.34 905.04 901.44 905.11 0.001307 2.97 2302.72 734.54 0.19



HEC-RAS  Plan: 2stg7.133 7.448   River: Little Eagle Ck   Reach: Little Eagle Ck (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
Little Eagle Ck 8.919   100-yr 2330.00 894.75 904.35 901.25 904.41 0.001574 2.69 1473.42 618.13 0.20
Little Eagle Ck 8.919   10-yr 1100.00 894.75 902.68 899.21 902.74 0.001620 2.33 751.82 335.95 0.19
Little Eagle Ck 8.919   25-yr 1530.00 894.75 903.36 900.64 903.42 0.001637 2.51 987.41 368.55 0.20
Little Eagle Ck 8.919   50-yr 1910.00 894.75 903.85 900.96 903.92 0.001649 2.64 1174.56 503.73 0.20
Little Eagle Ck 8.919   500-yr 3540.00 894.75 905.48 901.95 905.54 0.001412 2.77 2303.50 855.46 0.19

Little Eagle Ck 9.032   100-yr 2330.00 895.50 904.99 902.42 905.01 0.000721 1.80 1963.43 779.57 0.13
Little Eagle Ck 9.032   10-yr 1100.00 895.50 903.44 901.78 903.46 0.000943 1.67 1035.16 532.70 0.14
Little Eagle Ck 9.032   25-yr 1530.00 895.50 904.05 902.13 904.08 0.000816 1.70 1381.23 580.99 0.14
Little Eagle Ck 9.032   50-yr 1910.00 895.50 904.52 902.29 904.55 0.000751 1.74 1664.62 617.70 0.13
Little Eagle Ck 9.032   500-yr 3540.00 895.50 906.05 902.78 906.08 0.000651 1.91 2869.09 862.19 0.13

Little Eagle Ck 9.092   100-yr 2330.00 896.10 905.23 905.26 0.000938 1.97 1889.38 734.86 0.15
Little Eagle Ck 9.092   10-yr 1100.00 896.10 903.77 903.80 0.001257 1.85 949.30 556.91 0.16
Little Eagle Ck 9.092   25-yr 1530.00 896.10 904.34 904.37 0.001067 1.86 1280.37 602.73 0.15
Little Eagle Ck 9.092   50-yr 1910.00 896.10 904.78 904.81 0.000976 1.89 1568.94 674.05 0.15
Little Eagle Ck 9.092   500-yr 3540.00 896.10 906.27 906.31 0.000820 2.07 2722.97 876.24 0.14

Little Eagle Ck 9.203   100-yr 2330.00 896.92 906.03 904.24 906.14 0.002668 3.39 1008.32 419.87 0.25
Little Eagle Ck 9.203   10-yr 1100.00 896.92 904.78 901.86 904.90 0.002973 3.02 472.29 345.22 0.26
Little Eagle Ck 9.203   25-yr 1530.00 896.92 905.26 902.66 905.40 0.003216 3.37 604.94 380.39 0.27
Little Eagle Ck 9.203   50-yr 1910.00 896.92 905.64 903.24 905.77 0.003087 3.47 774.05 399.01 0.27
Little Eagle Ck 9.203   500-yr 3540.00 896.92 906.97 905.05 907.10 0.002533 3.67 1456.20 524.31 0.25

Little Eagle Ck 9.243   100-yr 2330.00 897.75 906.49 903.03 906.58 0.001697 2.89 1100.84 393.13 0.21
Little Eagle Ck 9.243   10-yr 1100.00 897.75 905.27 901.50 905.40 0.001968 2.90 378.70 289.08 0.22
Little Eagle Ck 9.243   25-yr 1530.00 897.75 905.84 902.13 906.05 0.002739 3.66 418.04 337.06 0.26
Little Eagle Ck 9.243   50-yr 1910.00 897.75 906.17 902.59 906.30 0.002094 3.10 763.35 360.68 0.23
Little Eagle Ck 9.243   500-yr 3540.00 897.75 907.43 904.12 907.55 0.001822 3.30 1494.08 441.17 0.22

Little Eagle Ck 9.248    186th Street    Bridge

Little Eagle Ck 9.254   100-yr 2330.00 897.75 907.53 904.33 907.61 0.001486 2.93 1427.44 435.19 0.19
Little Eagle Ck 9.254   10-yr 1100.00 897.75 905.79 902.34 905.95 0.002732 3.30 374.01 367.06 0.25
Little Eagle Ck 9.254   25-yr 1530.00 897.75 906.51 903.16 906.74 0.003304 3.95 438.00 398.11 0.28
Little Eagle Ck 9.254   50-yr 1910.00 897.75 907.14 903.78 907.23 0.001808 3.12 1024.99 422.29 0.21
Little Eagle Ck 9.254   500-yr 3540.00 897.75 908.37 905.43 908.48 0.001895 3.57 1807.46 475.17 0.22

Little Eagle Ck 9.289   100-yr 1720.00 898.42 907.83 904.49 907.87 0.000896 2.20 1323.26 435.69 0.15
Little Eagle Ck 9.289   10-yr 820.00 898.42 906.24 903.01 906.27 0.000721 1.65 735.79 271.69 0.13
Little Eagle Ck 9.289   25-yr 1140.00 898.42 907.05 903.73 907.08 0.000672 1.76 973.99 366.99 0.13
Little Eagle Ck 9.289   50-yr 1420.00 898.42 907.49 904.13 907.53 0.000820 2.04 1180.07 420.32 0.14
Little Eagle Ck 9.289   500-yr 2600.00 898.42 908.75 904.99 908.81 0.001063 2.62 1791.85 572.24 0.17

Little Eagle Ck 9.412   100-yr 1720.00 899.01 908.45 904.91 908.49 0.000899 2.10 1266.34 360.89 0.15
Little Eagle Ck 9.412   10-yr 820.00 899.01 906.79 903.14 906.82 0.000899 1.78 730.81 297.55 0.14
Little Eagle Ck 9.412   25-yr 1140.00 899.01 907.56 904.36 907.59 0.000821 1.84 972.73 319.82 0.14
Little Eagle Ck 9.412   50-yr 1420.00 899.01 908.06 904.81 908.10 0.000836 1.94 1135.91 334.62 0.14
Little Eagle Ck 9.412   500-yr 2600.00 899.01 909.51 905.64 909.57 0.001149 2.63 1775.44 544.91 0.17

Little Eagle Ck 9.500   100-yr 1720.00 900.16 908.84 908.88 0.001198 2.40 1355.80 552.80 0.17
Little Eagle Ck 9.500   10-yr 820.00 900.16 907.25 907.30 0.001617 2.28 623.06 386.69 0.19
Little Eagle Ck 9.500   25-yr 1140.00 900.16 907.95 907.99 0.001279 2.23 916.91 433.09 0.17
Little Eagle Ck 9.500   50-yr 1420.00 900.16 908.44 908.49 0.001223 2.32 1145.73 509.35 0.17
Little Eagle Ck 9.500   500-yr 2600.00 900.16 909.92 909.97 0.000999 2.44 2006.90 637.00 0.16

Little Eagle Ck 9.637   100-yr 1720.00 902.38 909.41 907.19 909.44 0.000962 1.66 1424.77 654.09 0.14
Little Eagle Ck 9.637   10-yr 820.00 902.38 908.15 906.48 908.17 0.001366 1.69 683.35 442.40 0.16
Little Eagle Ck 9.637   25-yr 1140.00 902.38 908.66 906.64 908.68 0.001221 1.68 949.99 585.84 0.16
Little Eagle Ck 9.637   50-yr 1420.00 902.38 909.06 906.70 909.09 0.001044 1.64 1200.88 633.33 0.15
Little Eagle Ck 9.637   500-yr 2600.00 902.38 910.37 907.52 910.40 0.000791 1.73 2109.61 772.38 0.13

Little Eagle Ck 9.706   100-yr 1720.00 903.61 909.83 909.86 0.001262 1.73 1383.60 713.31 0.16
Little Eagle Ck 9.706   10-yr 820.00 903.61 908.73 908.75 0.001568 1.51 734.69 517.18 0.17
Little Eagle Ck 9.706   25-yr 1140.00 903.61 909.16 909.19 0.001363 1.57 966.88 549.16 0.16
Little Eagle Ck 9.706   50-yr 1420.00 903.61 909.51 909.53 0.001266 1.63 1167.09 618.44 0.16
Little Eagle Ck 9.706   500-yr 2600.00 903.61 910.71 910.73 0.000992 1.78 2063.25 828.49 0.15

Little Eagle Ck 9.799   100-yr 1720.00 904.83 910.46 908.64 910.48 0.001365 1.97 1617.81 938.68 0.17
Little Eagle Ck 9.799   10-yr 820.00 904.83 909.51 908.09 909.53 0.001730 1.87 806.38 755.99 0.18
Little Eagle Ck 9.799   25-yr 1140.00 904.83 909.88 908.29 909.90 0.001710 2.00 1107.02 842.34 0.19
Little Eagle Ck 9.799   50-yr 1420.00 904.83 910.17 908.45 910.19 0.001534 1.99 1354.89 881.94 0.18
Little Eagle Ck 9.799   500-yr 2600.00 904.83 911.20 909.14 911.22 0.001067 1.95 2363.87 1045.90 0.16

Little Eagle Ck 9.875   100-yr 1720.00 904.27 911.09 911.11 0.001499 2.03 1415.11 821.28 0.17
Little Eagle Ck 9.875   10-yr 820.00 904.27 910.24 910.26 0.001586 1.81 768.08 661.65 0.17
Little Eagle Ck 9.875   25-yr 1140.00 904.27 910.59 910.62 0.001527 1.89 1023.35 755.79 0.17
Little Eagle Ck 9.875   50-yr 1420.00 904.27 910.85 910.88 0.001546 1.98 1222.18 800.65 0.17
Little Eagle Ck 9.875   500-yr 2600.00 904.27 911.73 911.76 0.001349 2.11 1964.86 888.06 0.17

Little Eagle Ck 9.979   100-yr 1720.00 906.54 911.47 909.19 911.48 0.000414 0.99 2645.00 1326.39 0.09
Little Eagle Ck 9.979   10-yr 820.00 906.54 910.61 908.81 910.62 0.000383 0.80 1606.45 1111.26 0.08
Little Eagle Ck 9.979   25-yr 1140.00 906.54 910.96 909.01 910.97 0.000381 0.86 2007.21 1188.60 0.08
Little Eagle Ck 9.979   50-yr 1420.00 906.54 911.23 909.10 911.23 0.000400 0.93 2331.99 1250.27 0.09
Little Eagle Ck 9.979   500-yr 2600.00 906.54 912.10 909.40 912.11 0.000421 1.11 3550.63 1504.38 0.09

Little Eagle Ck 9.989    Casey Road      Culvert

Little Eagle Ck 9.998   100-yr 1720.00 906.54 911.51 909.45 911.52 0.000365 0.87 2531.82 1403.60 0.08



HEC-RAS  Plan: 2stg7.133 7.448   River: Little Eagle Ck   Reach: Little Eagle Ck (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
Little Eagle Ck 9.998   10-yr 820.00 906.54 910.67 909.15 910.68 0.000355 0.72 1538.27 1131.95 0.08
Little Eagle Ck 9.998   25-yr 1140.00 906.54 911.01 909.31 911.01 0.000363 0.78 1912.49 1259.15 0.08
Little Eagle Ck 9.998   50-yr 1420.00 906.54 911.28 909.39 911.29 0.000351 0.82 2247.34 1333.09 0.08
Little Eagle Ck 9.998   500-yr 2600.00 906.54 912.16 909.72 912.17 0.000345 0.95 3413.01 1568.91 0.08

Little Eagle Ck 10.047  100-yr 1170.00 906.82 911.69 911.73 0.002542 1.80 795.97 550.11 0.21
Little Eagle Ck 10.047  10-yr 570.00 906.82 910.87 910.91 0.003859 1.75 404.29 407.10 0.24
Little Eagle Ck 10.047  25-yr 780.00 906.82 911.20 911.23 0.003124 1.71 544.42 452.29 0.22
Little Eagle Ck 10.047  50-yr 970.00 906.82 911.47 911.50 0.002835 1.78 674.48 530.24 0.21
Little Eagle Ck 10.047  500-yr 1770.00 906.82 912.32 912.36 0.001975 1.86 1188.32 699.80 0.19

Little Eagle Ck 10.115  100-yr 1170.00 907.46 912.59 911.16 912.62 0.001814 1.95 883.85 540.77 0.18
Little Eagle Ck 10.115  10-yr 570.00 907.46 911.89 910.72 911.91 0.001602 1.58 540.45 447.98 0.17
Little Eagle Ck 10.115  25-yr 780.00 907.46 912.17 910.90 912.19 0.001699 1.74 669.03 478.92 0.17
Little Eagle Ck 10.115  50-yr 970.00 907.46 912.40 911.05 912.43 0.001743 1.85 784.40 518.02 0.18
Little Eagle Ck 10.115  500-yr 1770.00 907.46 913.13 911.45 913.17 0.001873 2.18 1199.65 631.24 0.19

Little Eagle Ck 10.192  100-yr 1170.00 907.50 913.20 911.62 913.23 0.001584 1.72 892.18 598.47 0.17
Little Eagle Ck 10.192  10-yr 570.00 907.50 912.44 911.30 912.46 0.001412 1.35 559.34 401.71 0.15
Little Eagle Ck 10.192  25-yr 780.00 907.50 912.75 911.43 912.77 0.001496 1.50 687.00 433.55 0.16
Little Eagle Ck 10.192  50-yr 970.00 907.50 912.99 911.53 913.02 0.001534 1.61 794.77 511.45 0.17
Little Eagle Ck 10.192  500-yr 1770.00 907.50 913.75 911.90 913.79 0.001611 1.93 1268.06 665.24 0.18

Little Eagle Ck 10.301  100-yr 1170.00 909.10 914.14 914.17 0.001880 1.95 946.12 659.04 0.19
Little Eagle Ck 10.301  10-yr 570.00 909.10 913.37 913.40 0.002131 1.81 512.61 491.79 0.19
Little Eagle Ck 10.301  25-yr 780.00 909.10 913.68 913.70 0.001967 1.84 668.35 542.40 0.19
Little Eagle Ck 10.301  50-yr 970.00 909.10 913.92 913.95 0.001915 1.88 807.22 596.84 0.19
Little Eagle Ck 10.301  500-yr 1770.00 909.10 914.66 914.70 0.001753 2.07 1318.96 745.97 0.18

Little Eagle Ck 10.356  100-yr 1170.00 909.28 914.80 913.41 914.83 0.002119 1.83 875.62 577.61 0.19
Little Eagle Ck 10.356  10-yr 570.00 909.28 914.06 913.11 914.09 0.002038 1.51 506.07 426.08 0.18
Little Eagle Ck 10.356  25-yr 780.00 909.28 914.36 913.26 914.39 0.002182 1.66 645.50 500.78 0.19
Little Eagle Ck 10.356  50-yr 970.00 909.28 914.59 913.36 914.62 0.002129 1.74 760.48 532.58 0.19
Little Eagle Ck 10.356  500-yr 1770.00 909.28 915.32 913.70 915.35 0.002203 2.09 1213.78 703.82 0.20

Little Eagle Ck 10.434  100-yr 1170.00 909.30 915.47 914.15 915.50 0.001884 1.97 842.28 488.50 0.18
Little Eagle Ck 10.434  10-yr 570.00 909.30 914.69 913.74 914.71 0.001772 1.62 508.94 388.12 0.17
Little Eagle Ck 10.434  25-yr 780.00 909.30 915.01 913.94 915.04 0.001755 1.73 639.12 421.09 0.17
Little Eagle Ck 10.434  50-yr 970.00 909.30 915.24 914.03 915.27 0.001827 1.85 739.38 448.56 0.18
Little Eagle Ck 10.434  500-yr 1770.00 909.30 916.03 914.29 916.07 0.002060 2.27 1173.47 629.26 0.20

Little Eagle Ck 10.507  100-yr 660.00 909.33 915.96 914.08 915.97 0.000724 1.35 688.53 352.51 0.12
Little Eagle Ck 10.507  10-yr 320.00 909.33 915.13 912.41 915.14 0.000608 1.09 430.73 280.90 0.10
Little Eagle Ck 10.507  25-yr 440.00 909.33 915.46 912.97 915.48 0.000659 1.19 528.21 298.27 0.11
Little Eagle Ck 10.507  50-yr 550.00 909.33 915.71 913.95 915.73 0.000696 1.27 603.76 325.83 0.11
Little Eagle Ck 10.507  500-yr 980.00 909.33 916.56 914.45 916.58 0.000769 1.52 923.34 417.71 0.12

Little Eagle Ck 10.596  100-yr 660.00 909.77 916.38 915.20 916.40 0.001236 1.67 733.44 823.59 0.15
Little Eagle Ck 10.596  10-yr 320.00 909.77 915.60 913.35 915.65 0.002711 2.12 239.10 438.80 0.21
Little Eagle Ck 10.596  25-yr 440.00 909.77 915.89 913.92 915.91 0.001489 1.67 506.38 594.85 0.16
Little Eagle Ck 10.596  50-yr 550.00 909.77 916.14 914.92 916.16 0.001351 1.67 619.29 708.98 0.16
Little Eagle Ck 10.596  500-yr 980.00 909.77 916.97 915.59 916.99 0.001046 1.69 1026.71 948.70 0.14

Little Eagle Ck 10.653  100-yr 660.00 909.79 916.66 915.23 916.68 0.000965 1.50 703.71 491.64 0.13
Little Eagle Ck 10.653  10-yr 320.00 909.79 916.00 913.05 916.01 0.000788 1.25 392.00 351.37 0.12
Little Eagle Ck 10.653  25-yr 440.00 909.79 916.20 913.62 916.21 0.000924 1.40 498.76 381.78 0.13
Little Eagle Ck 10.653  50-yr 550.00 909.79 916.44 914.08 916.46 0.000991 1.50 599.89 457.92 0.13
Little Eagle Ck 10.653  500-yr 980.00 909.79 917.21 915.49 917.23 0.000892 1.51 1029.16 647.19 0.13

Little Eagle Ck 10.744  100-yr 660.00 911.04 917.21 915.28 917.22 0.001590 1.55 779.60 970.87 0.17
Little Eagle Ck 10.744  10-yr 320.00 911.04 916.64 913.97 916.73 0.004089 2.44 131.40 452.17 0.26
Little Eagle Ck 10.744  25-yr 440.00 911.04 916.80 914.50 916.83 0.002021 1.73 389.41 687.43 0.19
Little Eagle Ck 10.744  50-yr 550.00 911.04 917.03 914.90 917.05 0.001784 1.63 551.04 876.19 0.17
Little Eagle Ck 10.744  500-yr 980.00 911.04 917.64 916.14 917.66 0.001005 1.35 1232.24 1070.65 0.13
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   RS = 10.744  ineffective elevation set for 193rd St.
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   RS = 10.653  ineffective elevation set to be consistent with overtopping from
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   RS = 10.596  ineffective elevation set to be consistent with overtopping from
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   RS = 9.998  U/S face of Casey Rd.
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   RS = 9.989    Culv  
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   RS = 9.989    Culv  
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   RS = 9.979  D/S face of Casey Rd.
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   RS = 7.847    BR  momentum eqn unchecked.  100-yr still uses energy, but FW switch

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-yr

WS 100-yr

WS 50-yr

WS 25-yr

WS 10-yr

Crit 500-yr

Crit 100-yr

Crit 50-yr

Crit 25-yr

Crit 10-yr

Ground

Ineff

Bank Sta

.08 .
0
7

.08



 

0 500 1000 1500 2000 2500
885

890

895

900

905

910

Little Eagle Creek Alternatives       Plan: 2stg 7.133 to 7.448    2/18/2015 

   RS = 7.847    BR  momentum eqn unchecked.  100-yr still uses energy, but FW switch
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   RS = 7.664  U/S face Private Rd 5 (abandoned RR)
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   RS = 7.641  D/S face Private Rd 5 (abandoned RR)
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   RS = 7.523  ineffective elevations picked to block each profile consistently
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   RS = 7.485  U/S face of Private Rd. 4
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   RS = 7.481    BR  left side of bridge deck includes fence
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   RS = 7.473  D/S face of Private Rd. 4
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   RS = 7.448  ineffective elevations picked to block each profile consistently
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   RS = 7.327  
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   RS = 7.229  
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   RS = 7.133  
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   RS = 7.069  U/S face of Private Rd. 3
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   RS = 7.064    BR  
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   RS = 7.064    BR  
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   RS = 7.061  D/S face of Private Rd. 3
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   RS = 6.963  
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   RS = 6.869  
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   RS = 6.822  U/S face of Private Rd 2
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   RS = 6.812    BR  
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   RS = 6.812    BR  
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   RS = 6.807  D/S face of Private Rd 2
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   RS = 6.711  trib channel flowing perpendicular to flow
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   RS = 6.654  isolated low spot with no outlet
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   RS = 6.570  
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   RS = 6.472  U/S face of 166th St.

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-yr

WS 100-yr

WS 50-yr

WS 25-yr

WS 10-yr

Crit 500-yr

Crit 100-yr

Crit 50-yr

Crit 25-yr

Crit 10-yr

Ground

Ineff

Bank Sta

.1 .
0
7

.07

 

0 200 400 600 800 1000 1200 1400 1600
874

876

878

880

882

884

886

888

890

892

Little Eagle Creek Alternatives       Plan: 2stg 7.133 to 7.448    2/18/2015 

   RS = 6.455    BR  skewed ~40deg
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   RS = 6.455    BR  skewed ~40deg
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   RS = 6.442  D/S face of 166th St.
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   RS = 6.314  ineffective elevation set to be consistent with which profiles a
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   RS = 6.199  ineffective elevation set to be consistent with which profiles a
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   RS = 6.062  
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   RS = 5.945  
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   RS = 5.787  
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   RS = 5.561  
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   RS = 5.497  
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   RS = 5.415  This and D/S XSs are blocked in the ROB for the 100-yr due to sh
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   RS = 5.321  
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   RS = 5.239  
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   RS = 5.214  U/S face of Private Rd. 1
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   RS = 5.208    BR  
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   RS = 5.208    BR  
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   RS = 5.203  D/S face of Private Rd. 1
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   RS = 5.096  
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   RS = 5.026  
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Promising Solution 15 – 2-Stage Channel between 186th St. and Casey 
Rd. along Little Eagle Creek 

  

  

 
 

 



  

HEC-RAS  Plan: 2stg US 186th   River: Little Eagle Ck   Reach: Little Eagle Ck
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
Little Eagle Ck 2.246   100-yr 7280.00 842.09 853.85 850.06 853.98 0.001867 3.84 2952.52 487.88 0.23
Little Eagle Ck 2.246   10-yr 3300.00 842.09 851.31 848.12 851.40 0.001866 3.06 1737.58 468.88 0.22
Little Eagle Ck 2.246   25-yr 4670.00 842.09 852.29 849.07 852.39 0.001867 3.37 2198.84 476.00 0.22
Little Eagle Ck 2.246   50-yr 5910.00 842.09 853.07 849.75 853.18 0.001867 3.61 2572.34 481.75 0.23
Little Eagle Ck 2.246   500-yr 11260.00 842.09 855.85 850.84 856.02 0.001866 4.41 3946.06 509.11 0.24

Little Eagle Ck 2.362   100-yr 7280.00 842.21 854.70 851.19 854.77 0.001211 3.23 4182.41 806.46 0.18
Little Eagle Ck 2.362   10-yr 3300.00 842.21 852.25 849.01 852.32 0.001521 2.98 2239.44 775.61 0.20
Little Eagle Ck 2.362   25-yr 4670.00 842.21 853.18 850.36 853.25 0.001376 3.07 2968.10 788.08 0.19
Little Eagle Ck 2.362   50-yr 5910.00 842.21 853.94 850.39 854.01 0.001283 3.15 3569.35 797.56 0.19
Little Eagle Ck 2.362   500-yr 11260.00 842.21 856.68 851.54 856.76 0.001082 3.46 5800.87 843.67 0.18

Little Eagle Ck 2.543   100-yr 7280.00 844.12 855.56 852.57 855.64 0.001248 3.19 4087.91 834.93 0.19
Little Eagle Ck 2.543   10-yr 3300.00 844.12 853.34 849.66 853.40 0.001338 2.73 2285.36 787.13 0.18
Little Eagle Ck 2.543   25-yr 4670.00 844.12 854.17 850.90 854.24 0.001325 2.94 2946.09 805.27 0.19
Little Eagle Ck 2.543   50-yr 5910.00 844.12 854.86 852.57 854.93 0.001286 3.07 3503.45 816.19 0.19
Little Eagle Ck 2.543   500-yr 11260.00 844.12 857.43 852.93 857.51 0.001132 3.44 5702.91 894.21 0.18

Little Eagle Ck 2.652   100-yr 7280.00 845.88 856.41 853.74 856.51 0.002170 3.58 3442.24 1048.87 0.23
Little Eagle Ck 2.652   10-yr 3300.00 845.88 854.28 852.60 854.37 0.002473 3.31 1878.98 812.74 0.24
Little Eagle Ck 2.652   25-yr 4670.00 845.88 855.08 852.84 855.17 0.002351 3.40 2455.60 908.85 0.24
Little Eagle Ck 2.652   50-yr 5910.00 845.88 855.73 853.49 855.82 0.002252 3.45 2931.42 1009.61 0.24
Little Eagle Ck 2.652   500-yr 11260.00 845.88 858.17 854.33 858.27 0.001843 3.73 4786.34 1066.95 0.22

Little Eagle Ck 2.769   100-yr 7280.00 846.13 857.85 854.76 858.07 0.002810 5.18 2532.41 505.45 0.29
Little Eagle Ck 2.769   10-yr 3300.00 846.13 855.70 852.27 855.86 0.002266 3.98 1483.00 467.66 0.25
Little Eagle Ck 2.769   25-yr 4670.00 846.13 856.53 853.75 856.72 0.002547 4.50 1879.80 488.29 0.27
Little Eagle Ck 2.769   50-yr 5910.00 846.13 857.18 854.27 857.39 0.002706 4.86 2199.61 496.18 0.28
Little Eagle Ck 2.769   500-yr 11260.00 846.13 859.48 856.00 859.75 0.002971 5.88 3367.36 527.40 0.30

Little Eagle Ck 2.843   100-yr 7280.00 846.41 858.76 853.96 859.02 0.002299 4.79 2191.69 327.23 0.26
Little Eagle Ck 2.843   10-yr 3300.00 846.41 856.42 851.03 856.55 0.001508 3.28 1384.71 309.87 0.20
Little Eagle Ck 2.843   25-yr 4670.00 846.41 857.34 852.13 857.52 0.001798 3.84 1735.62 315.99 0.22
Little Eagle Ck 2.843   50-yr 5910.00 846.41 858.05 853.02 858.27 0.002057 4.32 1961.45 320.45 0.24
Little Eagle Ck 2.843   500-yr 11260.00 846.41 860.49 855.79 860.86 0.002862 5.91 2767.30 341.81 0.30

Little Eagle Ck 2.906   100-yr 7280.00 847.35 859.52 859.75 0.002537 4.93 2468.54 460.72 0.27
Little Eagle Ck 2.906   10-yr 3300.00 847.35 856.95 857.09 0.002013 3.61 1409.73 345.92 0.23
Little Eagle Ck 2.906   25-yr 4670.00 847.35 857.96 858.14 0.002323 4.22 1785.70 401.10 0.25
Little Eagle Ck 2.906   50-yr 5910.00 847.35 858.74 858.96 0.002502 4.64 2115.94 443.91 0.27
Little Eagle Ck 2.906   500-yr 11260.00 847.35 861.41 861.69 0.002621 5.61 3396.12 507.95 0.29

Little Eagle Ck 2.984   100-yr 7280.00 847.78 860.48 860.65 0.001599 3.93 2505.51 410.62 0.22
Little Eagle Ck 2.984   10-yr 3300.00 847.78 857.76 857.88 0.001604 3.20 1430.00 382.40 0.21
Little Eagle Ck 2.984   25-yr 4670.00 847.78 858.85 858.98 0.001565 3.46 1852.95 392.09 0.21
Little Eagle Ck 2.984   50-yr 5910.00 847.78 859.69 859.83 0.001564 3.68 2182.61 399.49 0.21
Little Eagle Ck 2.984   500-yr 11260.00 847.78 862.44 862.65 0.001762 4.64 3369.68 476.90 0.23

Little Eagle Ck 3.078   100-yr 7280.00 848.59 861.17 861.32 0.001555 3.95 2506.11 438.25 0.21
Little Eagle Ck 3.078   10-yr 3300.00 848.59 858.49 858.60 0.001652 3.36 1409.01 382.15 0.21
Little Eagle Ck 3.078   25-yr 4670.00 848.59 859.54 859.67 0.001598 3.59 1824.50 404.02 0.21
Little Eagle Ck 3.078   50-yr 5910.00 848.59 860.36 860.50 0.001568 3.77 2162.82 420.14 0.21
Little Eagle Ck 3.078   500-yr 11260.00 848.59 863.15 863.34 0.001503 4.36 3430.79 482.49 0.22

Little Eagle Ck 3.181   100-yr 7280.00 849.81 861.89 862.06 0.001918 4.15 2356.96 457.04 0.23
Little Eagle Ck 3.181   10-yr 3300.00 849.81 859.34 859.47 0.002225 3.67 1274.60 386.63 0.24
Little Eagle Ck 3.181   25-yr 4670.00 849.81 860.33 860.48 0.002085 3.86 1675.13 415.46 0.24
Little Eagle Ck 3.181   50-yr 5910.00 849.81 861.12 861.27 0.002003 4.02 2010.12 439.24 0.23
Little Eagle Ck 3.181   500-yr 11260.00 849.81 863.82 864.02 0.001767 4.48 3287.73 506.82 0.23

Little Eagle Ck 3.270   100-yr 7280.00 850.05 862.65 862.79 0.001300 3.40 2521.45 420.15 0.19
Little Eagle Ck 3.270   10-yr 3300.00 850.05 860.16 860.25 0.001272 2.86 1500.90 397.38 0.18
Little Eagle Ck 3.270   25-yr 4670.00 850.05 861.13 861.23 0.001298 3.07 1892.05 407.45 0.19
Little Eagle Ck 3.270   50-yr 5910.00 850.05 861.90 862.02 0.001299 3.22 2207.24 413.19 0.19
Little Eagle Ck 3.270   500-yr 11260.00 850.05 864.54 864.72 0.001305 3.82 3333.17 441.17 0.20

Little Eagle Ck 3.403   100-yr 7280.00 850.53 863.52 863.65 0.001586 3.84 2903.37 460.44 0.21
Little Eagle Ck 3.403   10-yr 3300.00 850.53 860.99 861.07 0.001389 2.95 1770.14 433.49 0.19
Little Eagle Ck 3.403   25-yr 4670.00 850.53 861.98 862.08 0.001473 3.30 2205.35 444.75 0.20
Little Eagle Ck 3.403   50-yr 5910.00 850.53 862.76 862.87 0.001532 3.57 2554.09 453.25 0.21
Little Eagle Ck 3.403   500-yr 11260.00 850.53 865.43 865.61 0.001713 4.48 3805.83 487.03 0.23

Little Eagle Ck 3.498   100-yr 7280.00 851.71 864.22 859.80 864.38 0.001734 4.13 2480.22 588.44 0.23
Little Eagle Ck 3.498   10-yr 3300.00 851.71 861.60 858.47 861.69 0.001395 3.06 1591.07 517.27 0.19
Little Eagle Ck 3.498   25-yr 4670.00 851.71 862.63 859.06 862.74 0.001534 3.48 1937.96 542.71 0.21
Little Eagle Ck 3.498   50-yr 5910.00 851.71 863.43 859.42 863.57 0.001636 3.81 2210.73 568.25 0.22
Little Eagle Ck 3.498   500-yr 11260.00 851.71 866.10 860.72 866.21 0.001197 3.83 4649.17 622.66 0.19

Little Eagle Ck 3.542   100-yr 7280.00 851.53 864.59 860.86 865.08 0.004164 6.41 1467.06 471.56 0.35
Little Eagle Ck 3.542   10-yr 3300.00 851.53 861.95 858.21 862.20 0.002939 4.43 955.85 457.16 0.28
Little Eagle Ck 3.542   25-yr 4670.00 851.53 863.00 859.65 863.33 0.003441 5.22 1155.49 463.35 0.31
Little Eagle Ck 3.542   50-yr 5910.00 851.53 863.81 860.28 864.21 0.003810 5.82 1312.32 467.62 0.33
Little Eagle Ck 3.542   500-yr 11260.00 851.53 866.41 862.27 866.57 0.001498 4.28 3948.08 481.15 0.22

Little Eagle Ck 3.642   100-yr 6660.00 851.98 866.35 860.05 866.79 0.002642 5.77 1384.32 526.95 0.28
Little Eagle Ck 3.642   10-yr 3030.00 851.98 863.17 857.18 863.38 0.001757 3.88 913.52 441.86 0.22
Little Eagle Ck 3.642   25-yr 4280.00 851.98 864.43 858.24 864.73 0.002113 4.63 1100.65 460.85 0.25
Little Eagle Ck 3.642   50-yr 5410.00 851.98 865.40 859.10 865.77 0.002381 5.20 1244.33 475.16 0.27
Little Eagle Ck 3.642   500-yr 10290.00 851.98 867.10 862.55 867.27 0.001419 4.39 3826.50 559.42 0.21



HEC-RAS  Plan: 2stg US 186th   River: Little Eagle Ck   Reach: Little Eagle Ck (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  

Little Eagle Ck 3.653    146th Street    Bridge

Little Eagle Ck 3.664   100-yr 6660.00 851.98 867.57 861.12 867.89 0.001932 5.00 1574.37 499.40 0.25
Little Eagle Ck 3.664   10-yr 3030.00 851.98 864.12 858.00 864.27 0.001332 3.37 1070.96 465.38 0.19
Little Eagle Ck 3.664   25-yr 4280.00 851.98 865.49 859.72 865.70 0.001569 4.00 1270.17 480.16 0.21
Little Eagle Ck 3.664   50-yr 5410.00 851.98 866.54 860.47 866.80 0.001752 4.50 1423.84 488.44 0.23
Little Eagle Ck 3.664   500-yr 10290.00 851.98 870.38 862.62 870.47 0.000595 3.16 4852.38 579.04 0.14

Little Eagle Ck 3.702   100-yr 6660.00 851.95 868.07 868.16 0.000573 2.91 3259.92 363.39 0.14
Little Eagle Ck 3.702   10-yr 3030.00 851.95 864.41 864.46 0.000482 2.18 1984.77 328.53 0.12
Little Eagle Ck 3.702   25-yr 4280.00 851.95 865.85 865.91 0.000523 2.48 2469.60 344.47 0.13
Little Eagle Ck 3.702   50-yr 5410.00 851.95 866.97 867.04 0.000550 2.70 2862.76 355.46 0.13
Little Eagle Ck 3.702   500-yr 10290.00 851.95 870.50 870.62 0.000674 3.50 4166.54 384.22 0.15

Little Eagle Ck 3.822   100-yr 6660.00 853.07 868.38 861.43 868.41 0.000287 1.98 5115.41 686.80 0.10
Little Eagle Ck 3.822   10-yr 3030.00 853.07 864.69 859.99 864.71 0.000334 1.73 2835.30 577.90 0.10
Little Eagle Ck 3.822   25-yr 4280.00 853.07 866.14 860.58 866.17 0.000307 1.82 3698.34 609.03 0.10
Little Eagle Ck 3.822   50-yr 5410.00 853.07 867.27 861.09 867.30 0.000295 1.90 4398.95 631.51 0.10
Little Eagle Ck 3.822   500-yr 10290.00 853.07 870.86 862.26 870.90 0.000296 2.25 7183.23 944.89 0.10

Little Eagle Ck 3.914   100-yr 6660.00 853.64 868.53 868.55 0.000231 1.69 6828.17 1028.47 0.08
Little Eagle Ck 3.914   10-yr 3030.00 853.64 864.88 864.90 0.000416 1.80 3232.51 912.01 0.11
Little Eagle Ck 3.914   25-yr 4280.00 853.64 866.31 866.33 0.000312 1.72 4586.21 980.76 0.09
Little Eagle Ck 3.914   50-yr 5410.00 853.64 867.42 867.44 0.000264 1.70 5699.24 1010.50 0.09
Little Eagle Ck 3.914   500-yr 10290.00 853.64 871.00 871.02 0.000205 1.79 9409.71 1062.47 0.08

Little Eagle Ck 4.006   100-yr 6660.00 853.92 868.67 868.70 0.000394 2.03 5007.03 904.56 0.11
Little Eagle Ck 4.006   10-yr 3030.00 853.92 865.14 865.18 0.000776 2.20 2192.27 725.35 0.14
Little Eagle Ck 4.006   25-yr 4280.00 853.92 866.50 866.53 0.000552 2.08 3211.46 778.77 0.12
Little Eagle Ck 4.006   50-yr 5410.00 853.92 867.58 867.62 0.000448 2.02 4071.09 815.89 0.11
Little Eagle Ck 4.006   500-yr 10290.00 853.92 871.12 871.16 0.000323 2.10 7438.18 1075.41 0.10

Little Eagle Ck 4.099   100-yr 6660.00 854.95 868.85 861.72 868.90 0.000418 2.28 4390.31 802.64 0.11
Little Eagle Ck 4.099   10-yr 3030.00 854.95 865.48 859.38 865.54 0.000695 2.37 1993.43 669.53 0.14
Little Eagle Ck 4.099   25-yr 4280.00 854.95 866.75 860.43 866.80 0.000555 2.31 2870.15 700.79 0.13
Little Eagle Ck 4.099   50-yr 5410.00 854.95 867.79 861.08 867.84 0.000470 2.27 3609.06 719.80 0.12
Little Eagle Ck 4.099   500-yr 10290.00 854.95 871.27 864.28 871.32 0.000358 2.37 6498.74 912.35 0.11

Little Eagle Ck 4.206   100-yr 6660.00 854.74 869.13 869.18 0.000667 2.50 4099.08 728.05 0.14
Little Eagle Ck 4.206   10-yr 3030.00 854.74 865.96 866.03 0.001157 2.76 1900.27 656.33 0.17
Little Eagle Ck 4.206   25-yr 4280.00 854.74 867.13 867.19 0.000935 2.61 2686.32 684.86 0.16
Little Eagle Ck 4.206   50-yr 5410.00 854.74 868.11 868.16 0.000785 2.53 3367.61 706.03 0.15
Little Eagle Ck 4.206   500-yr 10290.00 854.74 871.51 871.57 0.000617 2.76 6201.14 1077.83 0.14

Little Eagle Ck 4.305   100-yr 6660.00 855.39 869.50 865.08 869.57 0.000779 2.96 3641.39 645.02 0.15
Little Eagle Ck 4.305   10-yr 3030.00 855.39 866.55 861.74 866.63 0.001108 2.92 1781.32 612.56 0.17
Little Eagle Ck 4.305   25-yr 4280.00 855.39 867.63 862.92 867.71 0.001012 3.01 2455.55 627.70 0.17
Little Eagle Ck 4.305   50-yr 5410.00 855.39 868.54 864.94 868.61 0.000886 2.99 3027.15 634.62 0.16
Little Eagle Ck 4.305   500-yr 10290.00 855.39 871.84 866.21 871.91 0.000650 3.05 5187.51 702.64 0.14

Little Eagle Ck 4.397   100-yr 6660.00 856.20 869.90 869.98 0.000957 3.04 3609.56 763.54 0.16
Little Eagle Ck 4.397   10-yr 3030.00 856.20 867.12 867.20 0.001316 2.92 1750.51 601.95 0.18
Little Eagle Ck 4.397   25-yr 4280.00 856.20 868.15 868.23 0.001175 2.99 2389.56 641.84 0.18
Little Eagle Ck 4.397   50-yr 5410.00 856.20 869.00 869.08 0.001077 3.04 2952.94 691.39 0.17
Little Eagle Ck 4.397   500-yr 10290.00 856.20 872.17 872.24 0.000738 3.03 5509.29 886.46 0.15

Little Eagle Ck 4.492   100-yr 6140.00 857.52 870.32 866.18 870.38 0.000969 2.98 3732.02 939.97 0.17
Little Eagle Ck 4.492   10-yr 2800.00 857.52 867.76 864.11 867.85 0.001609 3.14 1606.93 719.68 0.20
Little Eagle Ck 4.492   25-yr 3950.00 857.52 868.69 865.30 868.77 0.001343 3.11 2327.85 802.16 0.19
Little Eagle Ck 4.492   50-yr 5000.00 857.52 869.47 866.12 869.55 0.001138 3.04 2974.72 848.82 0.18
Little Eagle Ck 4.492   500-yr 9480.00 857.52 872.47 867.20 872.53 0.000647 2.78 5934.53 1107.57 0.14

Little Eagle Ck 4.596   100-yr 6140.00 858.17 870.83 864.97 870.89 0.000828 2.70 3647.31 869.90 0.15
Little Eagle Ck 4.596   10-yr 2800.00 858.17 868.47 862.34 868.53 0.000931 2.38 1817.75 698.07 0.16
Little Eagle Ck 4.596   25-yr 3950.00 858.17 869.33 863.42 869.40 0.000930 2.56 2443.13 748.09 0.16
Little Eagle Ck 4.596   50-yr 5000.00 858.17 870.05 864.23 870.12 0.000898 2.66 3001.08 801.19 0.16
Little Eagle Ck 4.596   500-yr 9480.00 858.17 872.84 867.99 872.90 0.000656 2.73 5486.60 990.66 0.14

Little Eagle Ck 4.724   100-yr 6140.00 859.56 871.64 869.26 872.06 0.005143 6.21 1722.32 639.81 0.37
Little Eagle Ck 4.724   10-yr 2800.00 859.56 869.45 865.87 869.79 0.004927 5.00 758.67 307.83 0.35
Little Eagle Ck 4.724   25-yr 3950.00 859.56 870.29 867.27 870.68 0.005282 5.61 1041.76 384.80 0.37
Little Eagle Ck 4.724   50-yr 5000.00 859.56 870.95 868.52 871.37 0.005362 5.99 1334.80 483.73 0.37
Little Eagle Ck 4.724   500-yr 9480.00 859.56 873.46 870.96 873.76 0.003511 5.83 3060.25 787.41 0.32

Little Eagle Ck 4.892   100-yr 6140.00 862.28 873.29 870.21 873.34 0.000726 2.35 3658.63 797.10 0.14
Little Eagle Ck 4.892   10-yr 2800.00 862.28 871.17 867.47 871.21 0.000819 2.09 2067.57 709.41 0.14
Little Eagle Ck 4.892   25-yr 3950.00 862.28 872.01 868.49 872.05 0.000770 2.18 2675.38 773.95 0.14
Little Eagle Ck 4.892   50-yr 5000.00 862.28 872.66 869.34 872.70 0.000744 2.26 3170.17 787.53 0.14
Little Eagle Ck 4.892   500-yr 9480.00 862.28 874.78 870.45 874.84 0.000726 2.61 4895.59 834.78 0.14

Little Eagle Ck 4.898    156th Street    Bridge

Little Eagle Ck 4.910   100-yr 6140.00 862.28 873.52 870.43 873.58 0.000884 2.75 3546.88 855.19 0.16
Little Eagle Ck 4.910   10-yr 2800.00 862.28 871.51 867.71 871.57 0.000999 2.48 1929.50 758.95 0.16
Little Eagle Ck 4.910   25-yr 3950.00 862.28 872.27 868.54 872.33 0.000990 2.64 2524.56 802.74 0.16
Little Eagle Ck 4.910   50-yr 5000.00 862.28 872.89 869.16 872.95 0.000943 2.71 3028.88 838.95 0.16
Little Eagle Ck 4.910   500-yr 9480.00 862.28 874.99 871.09 875.06 0.000857 2.98 4856.98 912.13 0.16



HEC-RAS  Plan: 2stg US 186th   River: Little Eagle Ck   Reach: Little Eagle Ck (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
Little Eagle Ck 4.961   100-yr 6140.00 862.07 873.94 870.79 874.00 0.000944 2.41 3362.03 743.03 0.16
Little Eagle Ck 4.961   10-yr 2800.00 862.07 871.93 867.55 871.98 0.000978 2.18 1928.28 684.04 0.15
Little Eagle Ck 4.961   25-yr 3950.00 862.07 872.71 870.03 872.76 0.000971 2.27 2468.37 708.28 0.15
Little Eagle Ck 4.961   50-yr 5000.00 862.07 873.33 870.56 873.38 0.000959 2.35 2910.83 726.22 0.16
Little Eagle Ck 4.961   500-yr 9480.00 862.07 875.42 871.36 875.49 0.000941 2.54 4495.75 781.20 0.16

Little Eagle Ck 5.026   100-yr 6140.00 861.97 874.23 871.16 874.27 0.000670 2.22 3944.80 868.48 0.13
Little Eagle Ck 5.026   10-yr 2800.00 861.97 872.24 869.86 872.28 0.000773 2.13 2252.64 843.12 0.14
Little Eagle Ck 5.026   25-yr 3950.00 861.97 873.01 870.74 873.05 0.000723 2.17 2903.53 853.54 0.13
Little Eagle Ck 5.026   50-yr 5000.00 861.97 873.62 870.96 873.66 0.000693 2.20 3424.87 859.58 0.13
Little Eagle Ck 5.026   500-yr 9480.00 861.97 875.71 871.64 875.77 0.000662 2.40 5263.59 910.63 0.13

Little Eagle Ck 5.096   100-yr 6140.00 861.29 874.42 871.66 874.52 0.001290 3.33 3021.24 800.65 0.19
Little Eagle Ck 5.096   10-yr 2800.00 861.29 872.48 867.37 872.57 0.001265 2.84 1691.57 736.41 0.18
Little Eagle Ck 5.096   25-yr 3950.00 861.29 873.23 868.49 873.31 0.001296 3.06 2200.75 767.12 0.19
Little Eagle Ck 5.096   50-yr 5000.00 861.29 873.82 869.52 873.92 0.001300 3.21 2610.67 785.58 0.19
Little Eagle Ck 5.096   500-yr 9480.00 861.29 875.89 872.44 875.99 0.001201 3.53 4401.07 819.74 0.19

Little Eagle Ck 5.135   100-yr 6020.00 861.85 874.67 870.93 874.78 0.001646 3.69 2698.75 756.74 0.21
Little Eagle Ck 5.135   10-yr 2750.00 861.85 872.73 869.12 872.80 0.001361 2.88 1663.52 710.13 0.18
Little Eagle Ck 5.135   25-yr 3870.00 861.85 873.48 869.79 873.56 0.001502 3.22 2060.32 733.76 0.20
Little Eagle Ck 5.135   50-yr 4890.00 861.85 874.08 870.39 874.17 0.001584 3.46 2379.09 745.28 0.20
Little Eagle Ck 5.135   500-yr 9280.00 861.85 876.13 872.11 876.21 0.001309 3.62 4359.92 781.58 0.19

Little Eagle Ck 5.203   100-yr 6020.00 862.31 875.30 872.06 875.45 0.002233 4.11 2327.39 1160.64 0.25
Little Eagle Ck 5.203   10-yr 2750.00 862.31 873.25 870.55 873.35 0.001824 3.10 1440.24 970.42 0.21
Little Eagle Ck 5.203   25-yr 3870.00 862.31 874.05 871.33 874.17 0.001998 3.50 1783.19 1114.64 0.23
Little Eagle Ck 5.203   50-yr 4890.00 862.31 874.68 871.70 874.81 0.002120 3.81 2055.48 1135.98 0.24
Little Eagle Ck 5.203   500-yr 9280.00 862.31 876.55 872.94 876.60 0.000895 2.85 6051.04 1210.23 0.16

Little Eagle Ck 5.208    Private Road 1  Bridge

Little Eagle Ck 5.214   100-yr 6020.00 862.31 875.55 871.90 875.68 0.002093 4.15 2414.34 1182.94 0.23
Little Eagle Ck 5.214   10-yr 2750.00 862.31 873.50 870.53 873.57 0.001519 3.03 1599.37 1056.37 0.19
Little Eagle Ck 5.214   25-yr 3870.00 862.31 874.30 870.92 874.39 0.001761 3.48 1913.44 1124.41 0.21
Little Eagle Ck 5.214   50-yr 4890.00 862.31 874.93 871.55 875.03 0.001933 3.82 2163.97 1156.91 0.22
Little Eagle Ck 5.214   500-yr 9280.00 862.31 876.63 872.67 876.67 0.000779 2.71 6467.91 1209.32 0.14

Little Eagle Ck 5.239   100-yr 6020.00 863.51 875.81 872.22 876.01 0.002114 4.46 2150.83 1112.81 0.25
Little Eagle Ck 5.239   10-yr 2750.00 863.51 873.69 869.01 873.80 0.001454 3.16 1368.50 976.35 0.20
Little Eagle Ck 5.239   25-yr 3870.00 863.51 874.51 870.68 874.66 0.001736 3.69 1664.61 1020.55 0.22
Little Eagle Ck 5.239   50-yr 4890.00 863.51 875.17 871.74 875.34 0.001934 4.08 1905.45 1056.21 0.24
Little Eagle Ck 5.239   500-yr 9280.00 863.51 876.73 873.26 876.80 0.001038 3.32 5563.18 1173.08 0.18

Little Eagle Ck 5.321   100-yr 6020.00 864.13 876.58 872.85 876.63 0.001082 2.69 3413.75 1069.56 0.17
Little Eagle Ck 5.321   10-yr 2750.00 864.13 874.32 871.88 874.36 0.001211 2.28 1987.90 804.38 0.17
Little Eagle Ck 5.321   25-yr 3870.00 864.13 875.20 872.31 875.25 0.001126 2.41 2540.03 957.49 0.17
Little Eagle Ck 5.321   50-yr 4890.00 864.13 875.89 872.44 875.94 0.001095 2.55 2977.55 1015.40 0.17
Little Eagle Ck 5.321   500-yr 9280.00 864.13 877.22 873.42 877.28 0.001272 3.07 5101.67 1112.36 0.18

Little Eagle Ck 5.415   100-yr 4740.00 864.43 877.09 873.67 877.15 0.001141 2.80 2688.91 972.50 0.17
Little Eagle Ck 5.415   10-yr 2180.00 864.43 874.87 872.51 874.92 0.001199 2.48 1534.63 563.23 0.17
Little Eagle Ck 5.415   25-yr 3070.00 864.43 875.73 873.15 875.78 0.001183 2.63 1967.74 761.73 0.17
Little Eagle Ck 5.415   50-yr 3870.00 864.43 876.41 873.43 876.47 0.001170 2.73 2325.31 895.39 0.17
Little Eagle Ck 5.415   500-yr 7280.00 864.43 877.85 874.25 877.93 0.001548 3.38 4089.18 1032.35 0.20

Little Eagle Ck 5.497   100-yr 4740.00 864.89 877.21 877.24 0.000088 1.48 4748.61 959.00 0.08
Little Eagle Ck 5.497   10-yr 2180.00 864.89 874.98 874.99 0.000051 0.96 2886.23 734.10 0.06
Little Eagle Ck 5.497   25-yr 3070.00 864.89 875.84 875.86 0.000067 1.18 3550.30 796.85 0.07
Little Eagle Ck 5.497   50-yr 3870.00 864.89 876.53 876.56 0.000078 1.33 4129.12 866.82 0.07
Little Eagle Ck 5.497   500-yr 7280.00 864.89 878.02 878.08 0.000151 2.04 5564.63 1068.40 0.11

Little Eagle Ck 5.561   100-yr 4740.00 865.38 877.24 871.23 877.28 0.000143 1.74 3603.78 889.01 0.10
Little Eagle Ck 5.561   10-yr 2180.00 865.38 874.90 868.99 875.09 0.001153 3.52 620.36 470.66 0.21
Little Eagle Ck 5.561   25-yr 3070.00 865.38 875.86 869.84 875.89 0.000104 1.37 2619.71 565.23 0.08
Little Eagle Ck 5.561   50-yr 3870.00 865.38 876.56 870.54 876.59 0.000126 1.57 3052.42 724.52 0.09
Little Eagle Ck 5.561   500-yr 7280.00 865.38 878.07 873.06 878.15 0.000239 2.35 4382.79 988.85 0.13

Little Eagle Ck 5.688   100-yr 4740.00 867.52 877.35 877.40 0.000208 2.00 3749.85 971.15 0.12
Little Eagle Ck 5.688   10-yr 2180.00 867.52 875.28 875.31 0.000140 1.37 1945.19 732.33 0.09
Little Eagle Ck 5.688   25-yr 3070.00 867.52 875.94 875.98 0.000189 1.69 2474.21 852.95 0.11
Little Eagle Ck 5.688   50-yr 3870.00 867.52 876.65 876.70 0.000201 1.86 3097.62 905.14 0.12
Little Eagle Ck 5.688   500-yr 7280.00 867.52 878.24 878.33 0.000316 2.64 4656.52 1057.30 0.15

Little Eagle Ck 5.787   100-yr 4740.00 868.33 877.46 871.66 877.52 0.000251 2.10 3160.87 1018.09 0.14
Little Eagle Ck 5.787   10-yr 2180.00 868.33 875.36 870.69 875.40 0.000183 1.48 1480.97 327.16 0.11
Little Eagle Ck 5.787   25-yr 3070.00 868.33 876.05 871.05 876.10 0.000252 1.86 1687.10 797.98 0.13
Little Eagle Ck 5.787   50-yr 3870.00 868.33 876.76 871.35 876.82 0.000255 1.99 2492.69 932.98 0.13
Little Eagle Ck 5.787   500-yr 7280.00 868.33 878.41 872.44 878.50 0.000346 2.67 4168.97 1112.70 0.16

Little Eagle Ck 5.945   100-yr 4740.00 870.78 877.75 874.22 877.94 0.001119 3.51 1386.46 582.45 0.26
Little Eagle Ck 5.945   10-yr 2180.00 870.78 875.61 873.23 875.72 0.000991 2.58 845.38 227.55 0.24
Little Eagle Ck 5.945   25-yr 3070.00 870.78 876.37 873.59 876.51 0.001090 3.01 1019.43 250.70 0.25
Little Eagle Ck 5.945   50-yr 3870.00 870.78 877.07 873.92 877.24 0.001092 3.27 1185.98 366.03 0.26
Little Eagle Ck 5.945   500-yr 7280.00 870.78 878.79 875.05 879.05 0.001309 4.22 2192.89 637.58 0.29

Little Eagle Ck 6.062   100-yr 4630.00 871.61 878.48 875.14 878.68 0.001266 3.64 1285.70 277.40 0.28
Little Eagle Ck 6.062   10-yr 2130.00 871.61 876.29 874.11 876.40 0.001255 2.76 771.13 220.43 0.26
Little Eagle Ck 6.062   25-yr 3000.00 871.61 877.09 874.50 877.25 0.001299 3.15 951.14 225.75 0.27



HEC-RAS  Plan: 2stg US 186th   River: Little Eagle Ck   Reach: Little Eagle Ck (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
Little Eagle Ck 6.062   50-yr 3780.00 871.61 877.79 874.81 877.97 0.001284 3.41 1110.02 230.30 0.27
Little Eagle Ck 6.062   500-yr 7120.00 871.61 879.64 875.96 879.96 0.001637 4.57 1618.76 530.55 0.32

Little Eagle Ck 6.199   100-yr 4630.00 874.78 879.62 877.55 879.94 0.002376 4.62 1116.62 402.68 0.39
Little Eagle Ck 6.199   10-yr 2130.00 874.78 877.64 876.54 877.88 0.003592 3.95 539.25 214.15 0.44
Little Eagle Ck 6.199   25-yr 3000.00 874.78 878.38 876.93 878.67 0.003062 4.28 700.20 218.61 0.42
Little Eagle Ck 6.199   50-yr 3780.00 874.78 879.00 877.24 879.31 0.002703 4.48 883.12 350.60 0.41
Little Eagle Ck 6.199   500-yr 7120.00 874.78 880.94 878.40 881.32 0.002097 5.13 1672.67 444.16 0.38

Little Eagle Ck 6.314   100-yr 4630.00 875.46 881.03 878.92 881.35 0.002265 4.55 1076.22 431.69 0.39
Little Eagle Ck 6.314   10-yr 2130.00 875.46 879.40 877.92 879.58 0.002237 3.40 627.57 275.81 0.36
Little Eagle Ck 6.314   25-yr 3000.00 875.46 880.03 878.31 880.27 0.002286 3.89 788.92 364.70 0.37
Little Eagle Ck 6.314   50-yr 3780.00 875.46 880.54 878.61 880.81 0.002274 4.23 933.17 409.93 0.38
Little Eagle Ck 6.314   500-yr 7120.00 875.46 882.22 879.81 882.66 0.002320 5.39 1430.69 530.72 0.40

Little Eagle Ck 6.442   100-yr 4630.00 875.10 883.94 883.34 885.24 0.019704 10.22 559.74 1158.11 0.70
Little Eagle Ck 6.442   10-yr 2130.00 875.10 882.28 881.61 883.02 0.015121 7.39 352.90 894.74 0.58
Little Eagle Ck 6.442   25-yr 3000.00 875.10 882.98 882.34 883.90 0.016651 8.46 439.29 1046.58 0.63
Little Eagle Ck 6.442   50-yr 3780.00 875.10 883.47 882.85 884.58 0.018157 9.34 501.25 1098.94 0.66
Little Eagle Ck 6.442   500-yr 7120.00 875.10 884.34 884.01 884.44 0.003036 4.17 3308.16 1232.18 0.28

Little Eagle Ck 6.455    166th Street    Bridge

Little Eagle Ck 6.472   100-yr 4630.00 875.10 885.66 883.73 885.69 0.000892 2.41 3639.84 1256.60 0.15
Little Eagle Ck 6.472   10-yr 2130.00 875.10 884.80 881.88 884.95 0.002419 3.66 779.80 1112.88 0.25
Little Eagle Ck 6.472   25-yr 3000.00 875.10 885.30 882.86 885.32 0.000540 1.81 3196.05 1231.47 0.12
Little Eagle Ck 6.472   50-yr 3780.00 875.10 885.50 883.32 885.53 0.000702 2.11 3442.94 1249.94 0.13
Little Eagle Ck 6.472   500-yr 7120.00 875.10 886.11 884.71 886.17 0.001409 3.14 4222.02 1324.59 0.19

Little Eagle Ck 6.570   100-yr 4630.00 876.00 886.31 886.41 0.002145 3.52 2251.39 543.74 0.23
Little Eagle Ck 6.570   10-yr 2130.00 876.00 885.60 885.63 0.000781 1.98 1867.78 530.59 0.14
Little Eagle Ck 6.570   25-yr 3000.00 876.00 885.71 885.77 0.001412 2.69 1927.77 531.98 0.19
Little Eagle Ck 6.570   50-yr 3780.00 876.00 886.02 886.10 0.001763 3.11 2095.50 538.99 0.21
Little Eagle Ck 6.570   500-yr 7120.00 876.00 887.10 887.25 0.003020 4.49 2684.19 556.89 0.28

Little Eagle Ck 6.654   100-yr 4630.00 877.34 887.22 887.30 0.001911 3.28 2225.59 532.63 0.22
Little Eagle Ck 6.654   10-yr 2130.00 877.34 886.00 886.03 0.001081 2.16 1595.79 496.90 0.16
Little Eagle Ck 6.654   25-yr 3000.00 877.34 886.36 886.42 0.001550 2.70 1779.73 506.30 0.19
Little Eagle Ck 6.654   50-yr 3780.00 877.34 886.80 886.87 0.001743 3.00 2006.66 523.76 0.21
Little Eagle Ck 6.654   500-yr 7120.00 877.34 888.29 888.41 0.002288 3.95 2809.71 567.71 0.25

Little Eagle Ck 6.711   100-yr 4630.00 878.54 887.80 887.87 0.001756 3.04 2378.31 555.55 0.21
Little Eagle Ck 6.711   10-yr 2130.00 878.54 886.36 886.40 0.001271 2.19 1600.78 529.46 0.17
Little Eagle Ck 6.711   25-yr 3000.00 878.54 886.85 886.91 0.001573 2.59 1864.14 536.53 0.19
Little Eagle Ck 6.711   50-yr 3780.00 878.54 887.34 887.40 0.001657 2.81 2126.30 543.48 0.20
Little Eagle Ck 6.711   500-yr 7120.00 878.54 888.96 889.06 0.001950 3.57 3039.09 580.59 0.23

Little Eagle Ck 6.807   100-yr 3640.00 878.49 888.51 885.61 888.56 0.001043 2.57 2290.11 589.36 0.17
Little Eagle Ck 6.807   10-yr 1690.00 878.49 886.91 884.38 886.94 0.000879 2.01 1407.13 514.15 0.15
Little Eagle Ck 6.807   25-yr 2370.00 878.49 887.50 885.14 887.54 0.000973 2.26 1719.52 533.54 0.16
Little Eagle Ck 6.807   50-yr 2980.00 878.49 888.02 885.50 888.07 0.001017 2.43 2006.24 567.73 0.16
Little Eagle Ck 6.807   500-yr 5570.00 878.49 889.75 886.07 889.82 0.001101 2.93 3066.08 662.61 0.17

Little Eagle Ck 6.812    Private Road 2  Bridge

Little Eagle Ck 6.822   100-yr 3640.00 878.49 888.80 885.78 888.85 0.000908 2.58 2487.93 618.58 0.16
Little Eagle Ck 6.822   10-yr 1690.00 878.49 887.26 883.99 887.29 0.000570 1.79 1630.19 493.40 0.12
Little Eagle Ck 6.822   25-yr 2370.00 878.49 887.83 884.69 887.87 0.000730 2.13 1921.50 530.03 0.14
Little Eagle Ck 6.822   50-yr 2980.00 878.49 888.33 885.24 888.37 0.000856 2.41 2199.86 596.06 0.15
Little Eagle Ck 6.822   500-yr 5570.00 878.49 890.00 886.00 890.06 0.001016 2.99 3286.47 699.30 0.17

Little Eagle Ck 6.869   100-yr 3640.00 877.68 889.05 889.12 0.001122 2.80 2065.72 477.36 0.17
Little Eagle Ck 6.869   10-yr 1690.00 877.68 887.42 887.46 0.000759 1.98 1355.05 415.46 0.14
Little Eagle Ck 6.869   25-yr 2370.00 877.68 888.04 888.08 0.000912 2.31 1612.87 425.90 0.15
Little Eagle Ck 6.869   50-yr 2980.00 877.68 888.56 888.61 0.000992 2.52 1836.99 435.17 0.16
Little Eagle Ck 6.869   500-yr 5570.00 877.68 890.29 890.38 0.001378 3.41 2732.02 595.29 0.20

Little Eagle Ck 6.963   100-yr 3640.00 878.01 889.56 886.39 889.63 0.001283 3.10 2136.38 604.68 0.19
Little Eagle Ck 6.963   10-yr 1690.00 878.01 887.84 884.21 887.91 0.001367 2.76 1136.36 555.71 0.19
Little Eagle Ck 6.963   25-yr 2370.00 878.01 888.50 885.48 888.57 0.001365 2.93 1509.83 577.92 0.19
Little Eagle Ck 6.963   50-yr 2980.00 878.01 889.03 886.16 889.11 0.001319 3.02 1823.61 591.06 0.19
Little Eagle Ck 6.963   500-yr 5570.00 878.01 890.85 887.58 890.93 0.001224 3.33 2936.33 632.95 0.19

Little Eagle Ck 7.061   100-yr 3640.00 875.96 890.29 890.50 0.002028 4.31 1487.82 521.51 0.24
Little Eagle Ck 7.061   10-yr 1690.00 875.96 888.50 888.64 0.001357 3.10 725.34 338.79 0.19
Little Eagle Ck 7.061   25-yr 2370.00 875.96 889.21 889.39 0.001705 3.67 998.12 412.74 0.22
Little Eagle Ck 7.061   50-yr 2980.00 875.96 889.76 889.95 0.001873 4.00 1229.99 442.62 0.23
Little Eagle Ck 7.061   500-yr 5570.00 875.96 891.56 891.78 0.002089 4.74 2180.48 569.83 0.25

Little Eagle Ck 7.064    Private Road 3  Bridge

Little Eagle Ck 7.069   100-yr 3640.00 875.96 890.60 885.62 890.75 0.001680 3.73 1613.40 472.71 0.21
Little Eagle Ck 7.069   10-yr 1690.00 875.96 888.94 882.80 889.04 0.001193 2.77 883.66 361.13 0.17
Little Eagle Ck 7.069   25-yr 2370.00 875.96 889.59 884.10 889.71 0.001489 3.26 1149.29 436.52 0.20
Little Eagle Ck 7.069   50-yr 2980.00 875.96 890.08 884.93 890.22 0.001630 3.54 1370.60 457.13 0.21
Little Eagle Ck 7.069   500-yr 5570.00 875.96 891.84 888.06 892.01 0.001901 4.31 2256.40 593.73 0.23

Little Eagle Ck 7.133   100-yr 3640.00 878.35 891.07 891.13 0.001012 2.87 2299.15 516.17 0.16
Little Eagle Ck 7.133   10-yr 1690.00 878.35 889.30 889.34 0.000793 2.22 1432.04 467.86 0.14



HEC-RAS  Plan: 2stg US 186th   River: Little Eagle Ck   Reach: Little Eagle Ck (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
Little Eagle Ck 7.133   25-yr 2370.00 878.35 890.01 890.06 0.000878 2.47 1770.83 484.82 0.15
Little Eagle Ck 7.133   50-yr 2980.00 878.35 890.54 890.59 0.000951 2.68 2029.09 497.19 0.16
Little Eagle Ck 7.133   500-yr 5570.00 878.35 892.35 892.43 0.001156 3.34 2983.92 558.03 0.18

Little Eagle Ck 7.229   100-yr 3640.00 880.39 891.54 888.61 891.61 0.001283 2.98 2327.98 879.19 0.18
Little Eagle Ck 7.229   10-yr 1690.00 880.39 889.75 887.23 889.81 0.001496 2.72 1224.88 568.01 0.19
Little Eagle Ck 7.229   25-yr 2370.00 880.39 890.47 887.85 890.53 0.001392 2.82 1651.16 632.65 0.19
Little Eagle Ck 7.229   50-yr 2980.00 880.39 891.01 888.20 891.07 0.001343 2.91 1984.66 755.02 0.19
Little Eagle Ck 7.229   500-yr 5570.00 880.39 892.84 889.11 892.90 0.001126 3.08 3716.17 1061.76 0.18

Little Eagle Ck 7.327   100-yr 3640.00 881.15 892.21 889.21 892.28 0.001289 3.06 2506.05 860.87 0.19
Little Eagle Ck 7.327   10-yr 1690.00 881.15 890.47 886.73 890.53 0.001287 2.62 1086.95 577.47 0.18
Little Eagle Ck 7.327   25-yr 2370.00 881.15 891.19 888.44 891.26 0.001408 2.94 1682.43 769.01 0.19
Little Eagle Ck 7.327   50-yr 2980.00 881.15 891.70 888.85 891.77 0.001334 2.99 2082.31 800.26 0.19
Little Eagle Ck 7.327   500-yr 5570.00 881.15 893.43 889.92 893.50 0.001155 3.17 3601.94 942.46 0.18

Little Eagle Ck 7.448   100-yr 3640.00 882.40 892.80 889.51 892.83 0.000643 2.22 2874.82 764.85 0.13
Little Eagle Ck 7.448   10-yr 1690.00 882.40 891.05 887.50 891.08 0.000631 1.89 1534.74 636.70 0.13
Little Eagle Ck 7.448   25-yr 2370.00 882.40 891.81 888.79 891.84 0.000647 2.05 1923.11 679.95 0.13
Little Eagle Ck 7.448   50-yr 2980.00 882.40 892.29 889.26 892.32 0.000631 2.11 2504.07 711.47 0.13
Little Eagle Ck 7.448   500-yr 5570.00 882.40 894.02 890.03 894.06 0.000731 2.59 3893.64 983.71 0.15

Little Eagle Ck 7.473   100-yr 3640.00 882.41 892.89 889.77 892.91 0.000589 1.69 3205.43 1044.24 0.12
Little Eagle Ck 7.473   10-yr 1690.00 882.41 891.15 887.00 891.19 0.000960 1.90 1271.98 773.13 0.15
Little Eagle Ck 7.473   25-yr 2370.00 882.41 891.90 887.73 891.95 0.000919 2.05 1619.55 816.29 0.15
Little Eagle Ck 7.473   50-yr 2980.00 882.41 892.38 889.17 892.41 0.000727 1.92 2349.13 923.04 0.14
Little Eagle Ck 7.473   500-yr 5570.00 882.41 894.12 890.38 894.15 0.000525 1.81 4542.01 1136.83 0.12

Little Eagle Ck 7.481    Private Road 4  Bridge

Little Eagle Ck 7.485   100-yr 3640.00 882.41 892.95 890.00 892.97 0.000586 1.76 3314.75 1051.93 0.12
Little Eagle Ck 7.485   10-yr 1690.00 882.41 891.24 889.05 891.28 0.001071 2.02 1227.25 782.15 0.16
Little Eagle Ck 7.485   25-yr 2370.00 882.41 891.99 889.41 892.04 0.001073 2.14 1548.21 851.45 0.16
Little Eagle Ck 7.485   50-yr 2980.00 882.41 892.45 889.64 892.47 0.000737 1.87 2425.24 977.01 0.13
Little Eagle Ck 7.485   500-yr 5570.00 882.41 894.18 890.44 894.20 0.000525 1.86 4605.94 1162.19 0.12

Little Eagle Ck 7.523   100-yr 3640.00 882.92 893.04 890.01 893.06 0.000510 1.67 3390.25 1096.09 0.11
Little Eagle Ck 7.523   10-yr 1690.00 882.92 891.41 888.52 891.44 0.000751 1.68 1477.64 778.27 0.13
Little Eagle Ck 7.523   25-yr 2370.00 882.92 892.15 889.55 892.18 0.000711 1.79 1882.04 966.16 0.13
Little Eagle Ck 7.523   50-yr 2980.00 882.92 892.56 889.82 892.58 0.000526 1.61 2925.97 1023.60 0.11
Little Eagle Ck 7.523   500-yr 5570.00 882.92 894.26 890.47 894.28 0.000472 1.79 4615.38 1188.81 0.11

Little Eagle Ck 7.641   100-yr 3170.00 884.35 893.29 890.81 893.31 0.000429 1.40 3019.27 1036.14 0.10
Little Eagle Ck 7.641   10-yr 1480.00 884.35 892.15 888.53 892.40 0.004757 4.02 370.79 881.02 0.33
Little Eagle Ck 7.641   25-yr 2070.00 884.35 892.84 889.41 893.21 0.005807 4.87 432.95 989.95 0.37
Little Eagle Ck 7.641   50-yr 2600.00 884.35 893.01 890.10 893.03 0.000377 1.27 2778.48 1011.02 0.09
Little Eagle Ck 7.641   500-yr 4850.00 884.35 894.49 892.48 894.51 0.000392 1.51 4047.20 1088.45 0.10

Little Eagle Ck 7.652    Private Road 5  Bridge

Little Eagle Ck 7.664   100-yr 3170.00 884.35 894.87 891.57 894.88 0.000308 1.50 3611.92 948.92 0.09
Little Eagle Ck 7.664   10-yr 1480.00 884.35 892.61 889.96 892.76 0.002497 3.47 588.75 762.97 0.25
Little Eagle Ck 7.664   25-yr 2070.00 884.35 893.82 890.64 893.96 0.001997 3.50 862.17 885.42 0.23
Little Eagle Ck 7.664   50-yr 2600.00 884.35 894.45 891.13 894.46 0.000289 1.41 3241.72 927.31 0.09
Little Eagle Ck 7.664   500-yr 4850.00 884.35 895.72 892.68 895.74 0.000398 1.83 4363.27 1015.61 0.11

Little Eagle Ck 7.724   100-yr 3170.00 885.93 895.00 891.63 895.05 0.000806 2.18 1852.00 679.84 0.14
Little Eagle Ck 7.724   10-yr 1480.00 885.93 893.17 891.03 893.20 0.000780 1.75 1161.13 569.08 0.14
Little Eagle Ck 7.724   25-yr 2070.00 885.93 894.27 891.31 894.30 0.000580 1.72 1573.18 624.85 0.12
Little Eagle Ck 7.724   50-yr 2600.00 885.93 894.57 891.47 894.61 0.000729 1.99 1689.04 650.05 0.14
Little Eagle Ck 7.724   500-yr 4850.00 885.93 895.89 892.07 895.97 0.001097 2.75 2191.80 753.95 0.17

Little Eagle Ck 7.828   100-yr 3170.00 886.85 895.66 892.24 895.88 0.002620 4.03 893.41 1329.82 0.26
Little Eagle Ck 7.828   10-yr 1480.00 886.85 893.78 890.05 893.89 0.001940 2.84 594.91 738.36 0.22
Little Eagle Ck 7.828   25-yr 2070.00 886.85 894.75 890.76 894.89 0.001917 3.16 749.35 1159.83 0.22
Little Eagle Ck 7.828   50-yr 2600.00 886.85 895.17 891.62 895.35 0.002333 3.63 815.99 1248.08 0.25
Little Eagle Ck 7.828   500-yr 4850.00 886.85 896.76 893.29 897.10 0.003502 5.12 1067.77 1542.61 0.31

Little Eagle Ck 7.847    SR 32           Bridge

Little Eagle Ck 7.863   100-yr 3170.00 886.85 896.56 892.84 896.70 0.001645 3.37 1185.07 1148.75 0.21
Little Eagle Ck 7.863   10-yr 1480.00 886.85 894.35 890.80 894.43 0.001504 2.58 730.50 639.50 0.19
Little Eagle Ck 7.863   25-yr 2070.00 886.85 895.38 892.00 895.47 0.001413 2.80 938.29 686.03 0.19
Little Eagle Ck 7.863   50-yr 2600.00 886.85 895.95 892.50 896.06 0.001565 3.11 1056.12 802.76 0.20
Little Eagle Ck 7.863   500-yr 4850.00 886.85 897.67 893.63 897.88 0.002197 4.25 1418.42 1501.25 0.25

Little Eagle Ck 7.919   100-yr 3170.00 888.24 897.10 897.16 0.001284 2.78 1849.71 440.31 0.18
Little Eagle Ck 7.919   10-yr 1480.00 888.24 894.87 894.92 0.001634 2.44 957.76 342.12 0.19
Little Eagle Ck 7.919   25-yr 2070.00 888.24 895.84 895.89 0.001291 2.45 1313.72 402.15 0.18
Little Eagle Ck 7.919   50-yr 2600.00 888.24 896.46 896.53 0.001379 2.71 1574.56 428.20 0.19
Little Eagle Ck 7.919   500-yr 4850.00 888.24 898.36 898.44 0.001372 3.21 2421.06 465.46 0.20

Little Eagle Ck 8.006   100-yr 3170.00 888.55 897.65 897.71 0.001107 2.50 1938.81 468.40 0.17
Little Eagle Ck 8.006   10-yr 1480.00 888.55 895.55 895.59 0.001335 2.15 1049.95 384.50 0.17
Little Eagle Ck 8.006   25-yr 2070.00 888.55 896.41 896.46 0.001166 2.25 1390.75 412.73 0.17
Little Eagle Ck 8.006   50-yr 2600.00 888.55 897.05 897.10 0.001142 2.39 1663.88 444.99 0.17
Little Eagle Ck 8.006   500-yr 4850.00 888.55 898.95 899.02 0.001173 2.89 2583.44 524.38 0.18

Little Eagle Ck 8.108   100-yr 3170.00 889.20 898.36 895.14 898.46 0.001673 3.19 1546.97 322.54 0.21



HEC-RAS  Plan: 2stg US 186th   River: Little Eagle Ck   Reach: Little Eagle Ck (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
Little Eagle Ck 8.108   10-yr 1480.00 889.20 896.35 893.66 896.41 0.001667 2.56 919.26 302.70 0.20
Little Eagle Ck 8.108   25-yr 2070.00 889.20 897.15 894.29 897.22 0.001651 2.80 1162.36 309.14 0.20
Little Eagle Ck 8.108   50-yr 2600.00 889.20 897.77 894.81 897.86 0.001648 2.99 1358.66 315.66 0.21
Little Eagle Ck 8.108   500-yr 4850.00 889.20 899.73 895.78 899.86 0.001937 3.85 2025.13 458.22 0.23

Little Eagle Ck 8.235   100-yr 2740.00 890.19 899.34 895.70 899.42 0.001237 2.83 1787.47 1002.94 0.18
Little Eagle Ck 8.235   10-yr 1290.00 890.19 897.53 893.79 897.66 0.002035 3.02 568.30 652.93 0.22
Little Eagle Ck 8.235   25-yr 1800.00 890.19 898.26 894.55 898.37 0.001791 3.07 1013.25 903.22 0.21
Little Eagle Ck 8.235   50-yr 2250.00 890.19 898.81 895.16 898.90 0.001484 2.95 1396.27 948.93 0.20
Little Eagle Ck 8.235   500-yr 4180.00 890.19 900.44 898.03 900.46 0.000462 1.89 3934.24 1102.88 0.11

Little Eagle Ck 8.242    Eagletown Road  Bridge

Little Eagle Ck 8.249   100-yr 2740.00 890.24 899.73 896.36 899.75 0.000415 1.56 2589.98 726.70 0.10
Little Eagle Ck 8.249   10-yr 1290.00 890.24 898.11 894.78 898.13 0.000488 1.42 1472.09 666.20 0.11
Little Eagle Ck 8.249   25-yr 1800.00 890.24 898.79 895.40 898.81 0.000428 1.44 1931.61 687.34 0.10
Little Eagle Ck 8.249   50-yr 2250.00 890.24 899.25 895.89 899.27 0.000421 1.49 2249.84 697.17 0.10
Little Eagle Ck 8.249   500-yr 4180.00 890.24 900.70 897.26 900.73 0.000456 1.78 3410.95 988.58 0.11

Little Eagle Ck 8.348   100-yr 2740.00 890.11 900.04 897.25 900.09 0.000947 2.33 1743.20 446.61 0.15
Little Eagle Ck 8.348   10-yr 1290.00 890.11 898.44 894.95 898.47 0.000820 1.83 1074.65 403.84 0.14
Little Eagle Ck 8.348   25-yr 1800.00 890.11 899.09 895.61 899.13 0.000844 2.00 1342.27 411.16 0.14
Little Eagle Ck 8.348   50-yr 2250.00 890.11 899.55 896.88 899.60 0.000890 2.15 1533.63 417.75 0.15
Little Eagle Ck 8.348   500-yr 4180.00 890.11 901.05 897.64 901.12 0.001112 2.76 2205.33 469.35 0.17

Little Eagle Ck 8.401   100-yr 2740.00 890.75 900.21 900.27 0.001363 2.65 1561.20 480.23 0.18
Little Eagle Ck 8.401   10-yr 1290.00 890.75 898.61 898.66 0.001391 2.21 889.94 386.57 0.18
Little Eagle Ck 8.401   25-yr 1800.00 890.75 899.26 899.30 0.001309 2.33 1142.22 402.13 0.18
Little Eagle Ck 8.401   50-yr 2250.00 890.75 899.72 899.77 0.001346 2.49 1335.15 434.11 0.18
Little Eagle Ck 8.401   500-yr 4180.00 890.75 901.23 901.31 0.001459 3.02 2084.86 544.89 0.19

Little Eagle Ck 8.403    Private Road 6  Bridge

Little Eagle Ck 8.405   100-yr 2740.00 890.75 900.26 897.76 900.32 0.001454 2.88 1529.77 475.60 0.19
Little Eagle Ck 8.405   10-yr 1290.00 890.75 898.67 896.62 898.72 0.001480 2.45 863.02 385.85 0.18
Little Eagle Ck 8.405   25-yr 1800.00 890.75 899.31 897.32 899.36 0.001426 2.59 1112.96 408.50 0.18
Little Eagle Ck 8.405   50-yr 2250.00 890.75 899.77 897.55 899.83 0.001442 2.73 1305.02 437.35 0.19
Little Eagle Ck 8.405   500-yr 4180.00 890.75 901.28 898.26 901.36 0.001534 3.24 2058.45 558.29 0.20

Little Eagle Ck 8.420   100-yr 2740.00 890.88 900.37 897.93 900.45 0.001648 3.01 1461.16 456.45 0.20
Little Eagle Ck 8.420   10-yr 1290.00 890.88 898.78 895.95 898.85 0.001676 2.55 816.79 365.32 0.20
Little Eagle Ck 8.420   25-yr 1800.00 890.88 899.42 897.21 899.48 0.001682 2.75 1061.70 401.46 0.20
Little Eagle Ck 8.420   50-yr 2250.00 890.88 899.88 897.68 899.95 0.001662 2.88 1249.88 412.51 0.20
Little Eagle Ck 8.420   500-yr 4180.00 890.88 901.40 898.49 901.50 0.001769 3.42 1962.72 511.27 0.21

Little Eagle Ck 8.475   100-yr 2740.00 891.37 900.66 900.72 0.001241 2.64 1674.44 483.92 0.18
Little Eagle Ck 8.475   10-yr 1290.00 891.37 899.09 899.12 0.001026 2.01 996.92 359.43 0.16
Little Eagle Ck 8.475   25-yr 1800.00 891.37 899.72 899.76 0.001155 2.30 1242.22 431.95 0.17
Little Eagle Ck 8.475   50-yr 2250.00 891.37 900.18 900.23 0.001239 2.51 1446.26 458.16 0.18
Little Eagle Ck 8.475   500-yr 4180.00 891.37 901.71 901.79 0.001406 3.09 2221.04 565.34 0.19

Little Eagle Ck 8.480    Private Road 7  Bridge

Little Eagle Ck 8.483   100-yr 2740.00 891.37 900.77 898.15 900.83 0.001843 2.82 1525.61 470.38 0.21
Little Eagle Ck 8.483   10-yr 1290.00 891.37 899.22 897.37 899.26 0.001811 2.26 877.03 374.79 0.19
Little Eagle Ck 8.483   25-yr 1800.00 891.37 899.84 897.63 899.89 0.001770 2.45 1121.52 399.89 0.20
Little Eagle Ck 8.483   50-yr 2250.00 891.37 900.29 897.87 900.35 0.001871 2.68 1308.37 439.93 0.21
Little Eagle Ck 8.483   500-yr 4180.00 891.37 901.81 898.53 901.89 0.001955 3.24 2049.22 532.96 0.22

Little Eagle Ck 8.517   100-yr 2740.00 892.29 901.00 901.09 0.002120 3.01 1308.95 425.64 0.23
Little Eagle Ck 8.517   10-yr 1290.00 892.29 899.47 899.54 0.002100 2.41 732.87 324.02 0.21
Little Eagle Ck 8.517   25-yr 1800.00 892.29 900.08 900.16 0.002144 2.67 942.94 366.42 0.22
Little Eagle Ck 8.517   50-yr 2250.00 892.29 900.53 900.62 0.002167 2.86 1116.71 396.88 0.23
Little Eagle Ck 8.517   500-yr 4180.00 892.29 902.04 902.15 0.002180 3.42 1780.19 483.86 0.24

Little Eagle Ck 8.592   100-yr 2740.00 892.57 901.63 901.70 0.001482 2.79 1427.11 386.56 0.19
Little Eagle Ck 8.592   10-yr 1290.00 892.57 900.08 900.13 0.001329 2.20 872.84 338.36 0.17
Little Eagle Ck 8.592   25-yr 1800.00 892.57 900.70 900.76 0.001379 2.43 1086.35 348.11 0.18
Little Eagle Ck 8.592   50-yr 2250.00 892.57 901.16 901.23 0.001439 2.62 1252.03 369.31 0.19
Little Eagle Ck 8.592   500-yr 4180.00 892.57 902.74 902.84 0.001885 3.50 1981.54 572.09 0.22

Little Eagle Ck 8.698   100-yr 2740.00 893.63 902.42 900.11 902.51 0.002552 3.73 1415.24 452.25 0.25
Little Eagle Ck 8.698   10-yr 1290.00 893.63 900.83 899.20 900.91 0.002370 3.02 800.67 332.47 0.23
Little Eagle Ck 8.698   25-yr 1800.00 893.63 901.47 899.66 901.55 0.002482 3.33 1024.83 370.16 0.24
Little Eagle Ck 8.698   50-yr 2250.00 893.63 901.95 899.90 902.04 0.002533 3.55 1213.54 412.04 0.25
Little Eagle Ck 8.698   500-yr 4180.00 893.63 903.63 900.65 903.74 0.002488 4.11 2027.76 683.36 0.26

Little Eagle Ck 8.795   100-yr 2330.00 894.14 903.37 900.65 903.43 0.001860 2.85 1452.23 531.19 0.21
Little Eagle Ck 8.795   10-yr 1100.00 894.14 901.78 899.91 901.82 0.001891 2.33 824.02 342.71 0.20
Little Eagle Ck 8.795   25-yr 1530.00 894.14 902.41 900.18 902.46 0.001843 2.52 1046.50 360.63 0.20
Little Eagle Ck 8.795   50-yr 1910.00 894.14 902.89 900.39 902.94 0.001819 2.67 1221.04 414.95 0.20
Little Eagle Ck 8.795   500-yr 3540.00 894.14 904.54 901.15 904.61 0.001767 3.14 2197.74 705.12 0.21

Little Eagle Ck 8.858   100-yr 2330.00 894.34 903.88 900.94 903.94 0.001338 2.71 1529.95 518.49 0.18
Little Eagle Ck 8.858   10-yr 1100.00 894.34 902.26 899.86 902.30 0.001157 2.10 895.81 336.17 0.16
Little Eagle Ck 8.858   25-yr 1530.00 894.34 902.91 900.26 902.96 0.001260 2.37 1120.50 358.97 0.17
Little Eagle Ck 8.858   50-yr 1910.00 894.34 903.39 900.71 903.45 0.001306 2.55 1297.85 411.68 0.18
Little Eagle Ck 8.858   500-yr 3540.00 894.34 905.04 901.44 905.11 0.001307 2.97 2302.94 734.55 0.19



HEC-RAS  Plan: 2stg US 186th   River: Little Eagle Ck   Reach: Little Eagle Ck (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
Little Eagle Ck 8.919   100-yr 2330.00 894.75 904.35 901.25 904.41 0.001574 2.69 1473.46 618.14 0.20
Little Eagle Ck 8.919   10-yr 1100.00 894.75 902.68 899.21 902.74 0.001620 2.33 751.82 335.95 0.19
Little Eagle Ck 8.919   25-yr 1530.00 894.75 903.36 900.64 903.42 0.001637 2.51 987.41 368.55 0.20
Little Eagle Ck 8.919   50-yr 1910.00 894.75 903.85 900.96 903.92 0.001650 2.64 1174.53 503.71 0.20
Little Eagle Ck 8.919   500-yr 3540.00 894.75 905.48 901.95 905.54 0.001412 2.77 2303.76 855.48 0.19

Little Eagle Ck 9.032   100-yr 2330.00 895.50 904.99 902.42 905.01 0.000721 1.80 1963.43 779.57 0.13
Little Eagle Ck 9.032   10-yr 1100.00 895.50 903.44 901.78 903.46 0.000943 1.67 1035.16 532.70 0.14
Little Eagle Ck 9.032   25-yr 1530.00 895.50 904.05 902.13 904.08 0.000816 1.70 1381.23 580.99 0.14
Little Eagle Ck 9.032   50-yr 1910.00 895.50 904.52 902.29 904.55 0.000751 1.74 1664.59 617.69 0.13
Little Eagle Ck 9.032   500-yr 3540.00 895.50 906.05 902.78 906.08 0.000651 1.91 2869.24 862.20 0.13

Little Eagle Ck 9.092   100-yr 2330.00 896.10 905.23 905.26 0.000938 1.97 1889.38 734.86 0.15
Little Eagle Ck 9.092   10-yr 1100.00 896.10 903.77 903.80 0.001257 1.85 949.30 556.91 0.16
Little Eagle Ck 9.092   25-yr 1530.00 896.10 904.34 904.37 0.001067 1.86 1280.37 602.73 0.15
Little Eagle Ck 9.092   50-yr 1910.00 896.10 904.78 904.81 0.000976 1.89 1568.86 674.04 0.15
Little Eagle Ck 9.092   500-yr 3540.00 896.10 906.27 906.31 0.000820 2.07 2723.07 876.25 0.14

Little Eagle Ck 9.203   100-yr 2330.00 896.92 906.03 904.24 906.14 0.002668 3.39 1008.32 419.87 0.25
Little Eagle Ck 9.203   10-yr 1100.00 896.92 904.78 901.86 904.90 0.002973 3.02 472.29 345.22 0.26
Little Eagle Ck 9.203   25-yr 1530.00 896.92 905.26 902.66 905.40 0.003216 3.37 604.94 380.39 0.27
Little Eagle Ck 9.203   50-yr 1910.00 896.92 905.64 903.24 905.77 0.003087 3.47 774.05 399.01 0.27
Little Eagle Ck 9.203   500-yr 3540.00 896.92 906.97 905.05 907.10 0.002533 3.67 1456.24 524.32 0.25

Little Eagle Ck 9.243   100-yr 2330.00 897.75 906.49 903.03 906.58 0.001697 2.89 1100.84 393.13 0.21
Little Eagle Ck 9.243   10-yr 1100.00 897.75 905.27 901.50 905.40 0.001968 2.90 378.70 289.08 0.22
Little Eagle Ck 9.243   25-yr 1530.00 897.75 905.84 902.13 906.05 0.002739 3.66 418.04 337.06 0.26
Little Eagle Ck 9.243   50-yr 1910.00 897.75 906.17 902.59 906.30 0.002094 3.10 763.35 360.68 0.23
Little Eagle Ck 9.243   500-yr 3540.00 897.75 907.43 904.12 907.55 0.001821 3.30 1494.10 441.17 0.22

Little Eagle Ck 9.248    186th Street    Bridge

Little Eagle Ck 9.254   100-yr 2330.00 897.75 907.53 904.33 907.61 0.001486 2.93 1427.44 435.19 0.19
Little Eagle Ck 9.254   10-yr 1100.00 897.75 905.79 902.34 905.95 0.002732 3.30 374.01 367.06 0.25
Little Eagle Ck 9.254   25-yr 1530.00 897.75 906.51 903.16 906.74 0.003304 3.95 438.00 398.11 0.28
Little Eagle Ck 9.254   50-yr 1910.00 897.75 907.14 903.78 907.23 0.001808 3.12 1024.99 422.29 0.21
Little Eagle Ck 9.254   500-yr 3540.00 897.75 908.37 905.43 908.48 0.001895 3.57 1807.52 475.17 0.22

Little Eagle Ck 9.289   100-yr 1720.00 898.42 907.83 904.49 907.87 0.000896 2.20 1323.26 435.69 0.15
Little Eagle Ck 9.289   10-yr 820.00 898.42 906.24 903.01 906.27 0.000721 1.65 735.79 271.69 0.13
Little Eagle Ck 9.289   25-yr 1140.00 898.42 907.05 903.73 907.08 0.000672 1.76 973.99 366.99 0.13
Little Eagle Ck 9.289   50-yr 1420.00 898.42 907.49 904.13 907.53 0.000820 2.04 1180.07 420.32 0.14
Little Eagle Ck 9.289   500-yr 2600.00 898.42 908.75 904.99 908.81 0.001063 2.62 1791.89 572.24 0.17

Little Eagle Ck 9.412   100-yr 1720.00 899.01 908.45 904.91 908.49 0.000899 2.10 1266.34 360.89 0.15
Little Eagle Ck 9.412   10-yr 820.00 899.01 906.79 903.14 906.82 0.000899 1.78 730.81 297.55 0.14
Little Eagle Ck 9.412   25-yr 1140.00 899.01 907.56 904.36 907.59 0.000821 1.84 972.73 319.82 0.14
Little Eagle Ck 9.412   50-yr 1420.00 899.01 908.06 904.81 908.10 0.000836 1.94 1135.91 334.62 0.14
Little Eagle Ck 9.412   500-yr 2600.00 899.01 909.51 905.64 909.57 0.001149 2.63 1775.44 544.91 0.17

Little Eagle Ck 9.500   100-yr 1720.00 900.16 908.59 908.61 0.000149 1.27 1674.67 521.59 0.10
Little Eagle Ck 9.500   10-yr 820.00 900.16 906.92 906.94 0.000128 0.92 954.96 352.27 0.08
Little Eagle Ck 9.500   25-yr 1140.00 900.16 907.69 907.71 0.000127 1.04 1258.29 424.17 0.09
Little Eagle Ck 9.500   50-yr 1420.00 900.16 908.19 908.21 0.000133 1.14 1478.07 460.88 0.09
Little Eagle Ck 9.500   500-yr 2600.00 900.16 909.68 909.71 0.000167 1.53 2305.95 623.27 0.11

Little Eagle Ck 9.637   100-yr 1720.00 902.38 908.73 906.28 908.76 0.000291 1.54 1523.67 610.19 0.13
Little Eagle Ck 9.637   10-yr 820.00 902.38 907.09 905.61 907.14 0.000970 1.99 548.26 392.63 0.22
Little Eagle Ck 9.637   25-yr 1140.00 902.38 907.84 905.86 907.89 0.000681 1.99 795.44 456.79 0.19
Little Eagle Ck 9.637   50-yr 1420.00 902.38 908.34 906.06 908.39 0.000618 2.09 986.37 520.98 0.19
Little Eagle Ck 9.637   500-yr 2600.00 902.38 909.82 906.64 909.85 0.000259 1.70 2232.84 696.07 0.13

Little Eagle Ck 9.706   100-yr 1720.00 903.61 908.88 908.93 0.000801 2.11 1098.46 525.55 0.21
Little Eagle Ck 9.706   10-yr 820.00 903.61 907.53 907.58 0.001481 1.95 499.69 347.19 0.26
Little Eagle Ck 9.706   25-yr 1140.00 903.61 908.14 908.19 0.000967 1.93 744.68 444.28 0.22
Little Eagle Ck 9.706   50-yr 1420.00 903.61 908.60 908.65 0.000757 1.93 957.68 498.66 0.20
Little Eagle Ck 9.706   500-yr 2600.00 903.61 909.94 910.00 0.000593 2.23 1749.17 743.65 0.19

Little Eagle Ck 9.799   100-yr 1720.00 904.83 909.43 908.12 909.53 0.002001 2.78 926.55 729.63 0.31
Little Eagle Ck 9.799   10-yr 820.00 904.83 908.47 907.67 908.55 0.002755 2.35 403.31 342.34 0.33
Little Eagle Ck 9.799   25-yr 1140.00 904.83 908.84 907.85 908.95 0.002721 2.70 515.34 525.83 0.34
Little Eagle Ck 9.799   50-yr 1420.00 904.83 909.16 907.98 909.25 0.002184 2.68 746.61 566.46 0.32
Little Eagle Ck 9.799   500-yr 2600.00 904.83 910.33 908.49 910.40 0.001205 2.66 1671.00 895.10 0.25

Little Eagle Ck 9.875   100-yr 1720.00 904.27 910.59 910.65 0.003532 2.87 1017.46 752.04 0.26
Little Eagle Ck 9.875   10-yr 820.00 904.27 909.85 909.91 0.003793 2.60 536.13 524.01 0.26
Little Eagle Ck 9.875   25-yr 1140.00 904.27 910.19 910.24 0.003419 2.63 736.04 655.03 0.25
Little Eagle Ck 9.875   50-yr 1420.00 904.27 910.37 910.43 0.003591 2.79 859.10 710.21 0.26
Little Eagle Ck 9.875   500-yr 2600.00 904.27 911.14 911.20 0.003163 2.97 1457.77 828.49 0.25

Little Eagle Ck 9.979   100-yr 1720.00 906.54 911.24 909.19 911.25 0.000572 1.12 2351.25 1253.59 0.10
Little Eagle Ck 9.979   10-yr 820.00 906.54 910.46 908.81 910.46 0.000507 0.89 1439.50 1061.56 0.09
Little Eagle Ck 9.979   25-yr 1140.00 906.54 910.79 909.01 910.80 0.000518 0.97 1809.91 1144.91 0.10
Little Eagle Ck 9.979   50-yr 1420.00 906.54 911.02 909.10 911.03 0.000555 1.06 2079.56 1209.02 0.10
Little Eagle Ck 9.979   500-yr 2600.00 906.54 911.80 909.40 911.81 0.000613 1.28 3100.49 1444.02 0.11

Little Eagle Ck 9.989    Casey Road      Culvert

Little Eagle Ck 9.998   100-yr 1720.00 906.54 911.32 909.45 911.33 0.000483 0.96 2295.75 1347.47 0.09



HEC-RAS  Plan: 2stg US 186th   River: Little Eagle Ck   Reach: Little Eagle Ck (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
Little Eagle Ck 9.998   10-yr 820.00 906.54 910.59 909.15 910.60 0.000420 0.78 1448.64 1099.58 0.08
Little Eagle Ck 9.998   25-yr 1140.00 906.54 910.88 909.31 910.89 0.000450 0.85 1772.22 1190.20 0.09
Little Eagle Ck 9.998   50-yr 1420.00 906.54 911.11 909.39 911.11 0.000476 0.91 2030.60 1290.50 0.09
Little Eagle Ck 9.998   500-yr 2600.00 906.54 911.84 909.72 911.86 0.000519 1.10 2978.99 1513.29 0.10

Little Eagle Ck 10.047  100-yr 1170.00 906.82 911.57 911.61 0.003305 1.98 727.81 537.14 0.23
Little Eagle Ck 10.047  10-yr 570.00 906.82 910.82 910.86 0.004249 1.83 384.60 395.81 0.25
Little Eagle Ck 10.047  25-yr 780.00 906.82 911.12 911.16 0.003761 1.82 510.66 435.70 0.24
Little Eagle Ck 10.047  50-yr 970.00 906.82 911.35 911.39 0.003475 1.89 615.39 491.96 0.24
Little Eagle Ck 10.047  500-yr 1770.00 906.82 912.09 912.14 0.002924 2.14 1033.01 639.93 0.23

Little Eagle Ck 10.115  100-yr 1170.00 907.46 912.59 911.16 912.62 0.001812 1.95 884.14 540.86 0.18
Little Eagle Ck 10.115  10-yr 570.00 907.46 911.89 910.72 911.91 0.001616 1.59 538.81 447.69 0.17
Little Eagle Ck 10.115  25-yr 780.00 907.46 912.17 910.90 912.20 0.001688 1.73 670.52 479.12 0.17
Little Eagle Ck 10.115  50-yr 970.00 907.46 912.39 911.05 912.42 0.001775 1.86 779.37 515.92 0.18
Little Eagle Ck 10.115  500-yr 1770.00 907.46 913.09 911.45 913.14 0.001968 2.23 1178.91 625.09 0.20

Little Eagle Ck 10.192  100-yr 1170.00 907.50 913.20 911.62 913.23 0.001580 1.71 892.96 599.07 0.17
Little Eagle Ck 10.192  10-yr 570.00 907.50 912.44 911.30 912.46 0.001416 1.35 558.82 401.65 0.15
Little Eagle Ck 10.192  25-yr 780.00 907.50 912.75 911.43 912.77 0.001498 1.51 686.63 433.33 0.16
Little Eagle Ck 10.192  50-yr 970.00 907.50 912.99 911.53 913.01 0.001545 1.62 792.88 510.32 0.17
Little Eagle Ck 10.192  500-yr 1770.00 907.50 913.74 911.90 913.78 0.001633 1.94 1261.69 664.48 0.18

Little Eagle Ck 10.301  100-yr 1170.00 909.10 914.14 914.17 0.001880 1.95 946.20 659.05 0.19
Little Eagle Ck 10.301  10-yr 570.00 909.10 913.37 913.40 0.002130 1.81 512.67 491.80 0.19
Little Eagle Ck 10.301  25-yr 780.00 909.10 913.68 913.70 0.001967 1.84 668.32 542.37 0.19
Little Eagle Ck 10.301  50-yr 970.00 909.10 913.92 913.95 0.001916 1.88 807.08 596.76 0.19
Little Eagle Ck 10.301  500-yr 1770.00 909.10 914.66 914.69 0.001758 2.08 1317.54 745.79 0.18

Little Eagle Ck 10.356  100-yr 1170.00 909.28 914.80 913.41 914.83 0.002118 1.83 875.66 577.64 0.19
Little Eagle Ck 10.356  10-yr 570.00 909.28 914.06 913.11 914.09 0.002038 1.51 506.07 426.08 0.18
Little Eagle Ck 10.356  25-yr 780.00 909.28 914.36 913.26 914.39 0.002182 1.66 645.47 500.77 0.19
Little Eagle Ck 10.356  50-yr 970.00 909.28 914.59 913.36 914.62 0.002129 1.74 760.48 532.58 0.19
Little Eagle Ck 10.356  500-yr 1770.00 909.28 915.32 913.70 915.35 0.002205 2.09 1213.45 703.75 0.20

Little Eagle Ck 10.434  100-yr 1170.00 909.30 915.47 914.15 915.50 0.001884 1.97 842.28 488.50 0.18
Little Eagle Ck 10.434  10-yr 570.00 909.30 914.69 913.74 914.71 0.001772 1.62 508.94 388.12 0.17
Little Eagle Ck 10.434  25-yr 780.00 909.30 915.01 913.94 915.04 0.001755 1.73 639.09 421.08 0.17
Little Eagle Ck 10.434  50-yr 970.00 909.30 915.24 914.03 915.27 0.001827 1.85 739.38 448.56 0.18
Little Eagle Ck 10.434  500-yr 1770.00 909.30 916.03 914.29 916.07 0.002060 2.27 1173.40 629.26 0.20

Little Eagle Ck 10.507  100-yr 660.00 909.33 915.96 914.08 915.97 0.000724 1.35 688.51 352.50 0.12
Little Eagle Ck 10.507  10-yr 320.00 909.33 915.13 912.41 915.14 0.000608 1.09 430.73 280.90 0.10
Little Eagle Ck 10.507  25-yr 440.00 909.33 915.46 912.97 915.48 0.000659 1.19 528.19 298.27 0.11
Little Eagle Ck 10.507  50-yr 550.00 909.33 915.71 913.95 915.73 0.000696 1.27 603.76 325.83 0.11
Little Eagle Ck 10.507  500-yr 980.00 909.33 916.56 914.45 916.58 0.000769 1.52 923.29 417.70 0.12

Little Eagle Ck 10.596  100-yr 660.00 909.77 916.38 915.20 916.40 0.001236 1.67 733.41 823.57 0.15
Little Eagle Ck 10.596  10-yr 320.00 909.77 915.60 913.35 915.65 0.002711 2.12 239.10 438.80 0.21
Little Eagle Ck 10.596  25-yr 440.00 909.77 915.89 913.92 915.91 0.001490 1.67 506.36 594.81 0.16
Little Eagle Ck 10.596  50-yr 550.00 909.77 916.14 914.92 916.16 0.001351 1.67 619.29 708.98 0.16
Little Eagle Ck 10.596  500-yr 980.00 909.77 916.97 915.59 916.99 0.001046 1.69 1026.68 948.69 0.14

Little Eagle Ck 10.653  100-yr 660.00 909.79 916.66 915.23 916.68 0.000965 1.50 703.68 491.62 0.13
Little Eagle Ck 10.653  10-yr 320.00 909.79 916.00 913.05 916.01 0.000788 1.25 392.00 351.37 0.12
Little Eagle Ck 10.653  25-yr 440.00 909.79 916.20 913.62 916.21 0.000924 1.40 498.73 381.77 0.13
Little Eagle Ck 10.653  50-yr 550.00 909.79 916.44 914.08 916.46 0.000991 1.50 599.89 457.92 0.13
Little Eagle Ck 10.653  500-yr 980.00 909.79 917.21 915.49 917.23 0.000892 1.51 1029.16 647.19 0.13

Little Eagle Ck 10.744  100-yr 660.00 911.04 917.21 915.28 917.22 0.001590 1.55 779.60 970.87 0.17
Little Eagle Ck 10.744  10-yr 320.00 911.04 916.64 913.97 916.73 0.004089 2.44 131.40 452.17 0.26
Little Eagle Ck 10.744  25-yr 440.00 911.04 916.80 914.50 916.83 0.002021 1.73 389.37 687.09 0.19
Little Eagle Ck 10.744  50-yr 550.00 911.04 917.03 914.90 917.05 0.001784 1.63 551.04 876.19 0.17
Little Eagle Ck 10.744  500-yr 980.00 911.04 917.64 916.14 917.66 0.001005 1.35 1232.24 1070.65 0.13
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   RS = 10.744  ineffective elevation set for 193rd St.
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   RS = 10.653  ineffective elevation set to be consistent with overtopping from
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   RS = 10.596  ineffective elevation set to be consistent with overtopping from
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   RS = 10.192  

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-yr

WS 100-yr

WS 50-yr

WS 25-yr

WS 10-yr

Crit 500-yr

Crit 100-yr

Crit 50-yr

Crit 25-yr

Crit 10-yr

Ground

Ineff

Bank Sta

.07 .
0
7
3

.08

 

0 200 400 600 800 1000 1200
907

908

909

910

911

912

913

914

915

Little Eagle Creek Alternatives       Plan: 2stg US 186th    2/19/2015 

   RS = 10.115  

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-yr

WS 100-yr

WS 50-yr

WS 25-yr

WS 10-yr

Crit 500-yr

Crit 100-yr

Crit 50-yr

Crit 25-yr

Crit 10-yr

Ground

Ineff

Bank Sta

.07 .
0
7
3

.08

 

0 200 400 600 800 1000 1200 1400
906

908

910

912

914

916

Little Eagle Creek Alternatives       Plan: 2stg US 186th    2/19/2015 

   RS = 10.047  

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-yr

WS 100-yr

WS 50-yr

WS 25-yr

WS 10-yr

Ground

Bank Sta

.07 .
0
7
3

.07

 

0 500 1000 1500 2000 2500
906

908

910

912

914

916

918

Little Eagle Creek Alternatives       Plan: 2stg US 186th    2/19/2015 

   RS = 9.998  U/S face of Casey Rd.
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   RS = 9.989    Culv  
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   RS = 9.979  D/S face of Casey Rd.
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   RS = 9.254  U/S face of 186th St.
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   RS = 9.243  D/S face of 186th St.
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   RS = 9.203  ineffective elevations set to be consistent with 186th St. block
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   RS = 8.858  ineffective elevations set to be consistant with blockage of div
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   RS = 8.795  ineffective elevations set to be consistant with blockage of div
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   RS = 8.483  U/S face of Private Rd. 7
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   RS = 8.480    BR  
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   RS = 8.480    BR  
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   RS = 8.475  D/S face of Private Rd. 7
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   RS = 8.405  U/S face of Private Rd. 6
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   RS = 8.401  D/S face of Private Rd. 6
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   RS = 8.249  U/S face of Eagletown Rd.
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   RS = 7.863  U/S face of SR 32
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   RS = 7.847    BR  momentum eqn unchecked.  100-yr still uses energy, but FW switch
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   RS = 7.828  D/S face of SR 32
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   RS = 7.664  U/S face Private Rd 5 (abandoned RR)
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   RS = 7.652    BR  Abandoned Railroad embankment
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   RS = 7.641  D/S face Private Rd 5 (abandoned RR)
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   RS = 7.523  ineffective elevations picked to block each profile consistently

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-yr

WS 100-yr

WS 50-yr

WS 25-yr

WS 10-yr

Crit 500-yr

Crit 100-yr

Crit 50-yr

Crit 25-yr

Crit 10-yr

Ground

Ineff

Bank Sta

.07 .
0
7

.08

 

0 200 400 600 800 1000 1200 1400
882

884

886

888

890

892

894

896

898

Little Eagle Creek Alternatives       Plan: 2stg US 186th    2/19/2015 

   RS = 7.485  U/S face of Private Rd. 4
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   RS = 7.481    BR  left side of bridge deck includes fence
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   RS = 7.481    BR  left side of bridge deck includes fence
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   RS = 7.473  D/S face of Private Rd. 4
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   RS = 7.448  ineffective elevations picked to block each profile consistently
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   RS = 7.069  U/S face of Private Rd. 3
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   RS = 7.061  D/S face of Private Rd. 3
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   RS = 6.822  U/S face of Private Rd 2
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   RS = 4.892  D/S face of 156th St.
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   RS = 3.664  U/S face 146th St.
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   RS = 3.642  D/S face 146th St.
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   RS = 3.542  ineffective elevation set to be consistent w/ 146th St.
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   RS = 3.498  ineffective elevation set to be consistent w/ 146th St.
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Promising Solution 16 – Channel Improvement on Johnson-Gardner 
Drain along Joliet Rd. 

  

  

 
 

 



  

HEC-RAS  Plan: Raise and big   River: Johnson Gardner   Reach: Johnson Gardner
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
Johnson Gardner 1.749   100-Year 690.00 890.70 896.47 893.64 896.54 0.001096 2.79 466.93 273.47 0.21
Johnson Gardner 1.749   10-Year 330.00 890.70 895.55 892.50 895.61 0.000848 2.21 265.29 217.31 0.18
Johnson Gardner 1.749   25-Year 460.00 890.70 895.92 892.94 895.98 0.000992 2.49 344.40 222.36 0.19
Johnson Gardner 1.749   50-Year 570.00 890.70 896.19 893.30 896.26 0.001058 2.66 404.80 235.22 0.20
Johnson Gardner 1.749   500-Year 1050.00 890.70 897.05 895.34 897.14 0.001271 3.21 641.67 333.35 0.22

Johnson Gardner 1.759   Culvert

Johnson Gardner 1.764   100-Year 690.00 890.81 896.88 894.03 896.98 0.001427 3.21 383.98 259.27 0.23
Johnson Gardner 1.764   10-Year 330.00 890.81 896.19 892.78 896.24 0.000699 2.08 276.98 200.70 0.16
Johnson Gardner 1.764   25-Year 460.00 890.81 896.50 893.27 896.57 0.000951 2.51 324.60 239.87 0.19
Johnson Gardner 1.764   50-Year 570.00 890.81 896.71 893.65 896.79 0.001161 2.85 357.53 252.56 0.21
Johnson Gardner 1.764   500-Year 1050.00 890.81 897.24 895.67 897.40 0.002198 4.15 481.91 297.95 0.29

Johnson Gardner 1.787   100-Year 690.00 890.55 897.01 892.81 897.11 0.000815 2.71 320.18 208.61 0.19
Johnson Gardner 1.787   10-Year 330.00 890.55 896.26 891.93 896.30 0.000312 1.56 245.07 194.16 0.12
Johnson Gardner 1.787   25-Year 460.00 890.55 896.59 892.28 896.65 0.000482 2.00 278.29 198.27 0.14
Johnson Gardner 1.787   50-Year 570.00 890.55 896.82 892.54 896.90 0.000634 2.35 301.06 201.11 0.17
Johnson Gardner 1.787   500-Year 1050.00 890.55 897.44 893.53 897.63 0.001413 3.73 364.57 296.67 0.25

Johnson Gardner 1.813   100-Year 690.00 890.41 897.10 892.66 897.23 0.000754 2.87 240.14 213.26 0.20
Johnson Gardner 1.813   10-Year 330.00 890.41 896.30 891.79 896.34 0.000257 1.56 211.36 115.56 0.11
Johnson Gardner 1.813   25-Year 460.00 890.41 896.65 892.14 896.72 0.000417 2.05 223.90 178.51 0.14
Johnson Gardner 1.813   50-Year 570.00 890.41 896.89 892.40 896.99 0.000568 2.45 232.63 209.63 0.17
Johnson Gardner 1.813   500-Year 1050.00 890.41 897.60 893.39 897.85 0.001397 4.07 257.89 230.59 0.27

Johnson Gardner 1.820   Bridge

Johnson Gardner 1.825   100-Year 690.00 890.61 897.76 892.65 897.84 0.000490 2.29 306.89 229.99 0.15
Johnson Gardner 1.825   10-Year 330.00 890.61 896.38 891.86 896.41 0.000225 1.36 243.73 166.65 0.10
Johnson Gardner 1.825   25-Year 460.00 890.61 896.79 892.16 896.84 0.000351 1.77 262.43 188.53 0.13
Johnson Gardner 1.825   50-Year 570.00 890.61 897.09 892.40 897.16 0.000462 2.09 276.26 193.46 0.14
Johnson Gardner 1.825   500-Year 1050.00 890.61 898.49 893.30 898.65 0.000810 3.14 342.59 249.15 0.20

Johnson Gardner 1.839   100-Year 690.00 892.13 897.80 894.43 897.90 0.000965 2.77 351.47 234.34 0.20
Johnson Gardner 1.839   10-Year 330.00 892.13 896.39 893.53 896.46 0.000810 2.14 184.42 188.54 0.18
Johnson Gardner 1.839   25-Year 460.00 892.13 896.81 893.88 896.90 0.001044 2.56 234.10 211.51 0.21
Johnson Gardner 1.839   50-Year 570.00 892.13 897.12 894.15 897.23 0.001191 2.85 271.27 220.45 0.22
Johnson Gardner 1.839   500-Year 1050.00 892.13 898.59 895.16 898.72 0.001204 3.38 447.35 261.44 0.23

Johnson Gardner 1.885   100-Year 690.00 892.37 898.05 894.67 898.18 0.001256 3.09 314.07 161.29 0.23
Johnson Gardner 1.885   10-Year 330.00 892.37 896.59 893.77 896.67 0.000892 2.23 148.12 43.97 0.19
Johnson Gardner 1.885   25-Year 460.00 892.37 897.07 894.12 897.19 0.001210 2.75 186.93 105.81 0.22
Johnson Gardner 1.885   50-Year 570.00 892.37 897.42 894.39 897.56 0.001404 3.08 227.48 123.99 0.24
Johnson Gardner 1.885   500-Year 1050.00 892.37 898.89 895.38 899.04 0.001343 3.50 490.36 263.12 0.24

Johnson Gardner 1.892   Bridge

Johnson Gardner 1.896   100-Year 690.00 892.37 898.30 894.64 898.43 0.001104 2.97 305.80 250.75 0.21
Johnson Gardner 1.896   10-Year 330.00 892.37 896.72 893.76 896.79 0.000789 2.13 154.58 35.56 0.18
Johnson Gardner 1.896   25-Year 460.00 892.37 897.26 894.10 897.36 0.001045 2.61 192.10 130.21 0.21
Johnson Gardner 1.896   50-Year 570.00 892.37 897.90 894.37 898.01 0.001005 2.73 257.30 170.84 0.20
Johnson Gardner 1.896   500-Year 1050.00 892.37 899.15 895.36 899.28 0.001227 3.41 502.44 331.09 0.23

Johnson Gardner 1.915   100-Year 690.00 892.88 898.40 895.07 898.56 0.001422 3.28 231.89 106.88 0.25
Johnson Gardner 1.915   10-Year 330.00 892.88 896.80 894.22 896.88 0.000969 2.25 146.66 37.45 0.20
Johnson Gardner 1.915   25-Year 460.00 892.88 897.36 894.56 897.48 0.001242 2.74 167.79 37.46 0.23
Johnson Gardner 1.915   50-Year 570.00 892.88 897.99 894.80 898.13 0.001275 2.98 191.38 78.03 0.23
Johnson Gardner 1.915   500-Year 1050.00 892.88 899.24 895.78 899.47 0.001787 4.03 345.82 186.48 0.28

Johnson Gardner 1.934   100-Year 690.00 893.21 898.55 895.47 898.75 0.001810 3.61 191.24 52.60 0.28
Johnson Gardner 1.934   10-Year 330.00 893.21 896.90 894.60 897.00 0.001284 2.49 132.28 35.83 0.23
Johnson Gardner 1.934   25-Year 460.00 893.21 897.49 894.93 897.63 0.001576 3.00 153.46 35.84 0.26
Johnson Gardner 1.934   50-Year 570.00 893.21 898.12 895.20 898.29 0.001589 3.24 176.08 43.82 0.26
Johnson Gardner 1.934   500-Year 1050.00 893.21 899.40 896.20 899.75 0.002541 4.72 225.47 134.54 0.33

Johnson Gardner 1.941   Bridge

Johnson Gardner 1.944   100-Year 690.00 893.21 899.47 895.50 899.63 0.001139 3.14 222.75 95.15 0.22
Johnson Gardner 1.944   10-Year 330.00 893.21 897.17 894.61 897.26 0.001090 2.38 138.54 34.99 0.21
Johnson Gardner 1.944   25-Year 460.00 893.21 897.87 894.95 897.99 0.001289 2.82 162.87 35.00 0.23
Johnson Gardner 1.944   50-Year 570.00 893.21 898.54 895.22 898.68 0.001315 3.06 186.35 48.59 0.23
Johnson Gardner 1.944   500-Year 1050.00 893.21 900.11 896.25 900.35 0.001686 4.08 329.76 214.26 0.27

Johnson Gardner 1.949   100-Year 690.00 892.72 899.48 895.41 899.69 0.001505 3.65 203.74 101.06 0.25
Johnson Gardner 1.949   10-Year 330.00 892.72 897.19 894.37 897.30 0.001300 2.68 123.19 27.57 0.22
Johnson Gardner 1.949   25-Year 460.00 892.72 897.88 894.76 898.05 0.001640 3.23 142.34 27.57 0.25
Johnson Gardner 1.949   50-Year 570.00 892.72 898.55 895.09 898.75 0.001733 3.55 161.69 48.83 0.26



HEC-RAS  Plan: Raise and big   River: Johnson Gardner   Reach: Johnson Gardner (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
Johnson Gardner 1.949   500-Year 1050.00 892.72 900.14 896.28 900.43 0.002129 4.61 325.89 169.87 0.30

Johnson Gardner 1.954   Bridge

Johnson Gardner 1.957   100-Year 690.00 892.72 899.87 895.19 900.02 0.000970 3.05 233.78 110.64 0.20
Johnson Gardner 1.957   10-Year 330.00 892.72 897.33 894.23 897.41 0.000873 2.28 144.94 31.45 0.19
Johnson Gardner 1.957   25-Year 460.00 892.72 898.22 894.60 898.33 0.000999 2.66 172.83 39.88 0.20
Johnson Gardner 1.957   50-Year 570.00 892.72 899.10 894.88 899.23 0.000977 2.84 201.22 61.28 0.20
Johnson Gardner 1.957   500-Year 1050.00 892.72 900.53 895.99 900.73 0.001384 3.86 368.26 188.63 0.24

Johnson Gardner 1.977   100-Year 690.00 892.58 899.98 895.12 900.12 0.000991 3.09 226.85 118.42 0.20
Johnson Gardner 1.977   10-Year 330.00 892.58 897.42 894.13 897.50 0.000831 2.26 145.84 34.62 0.18
Johnson Gardner 1.977   25-Year 460.00 892.58 898.32 894.52 898.43 0.000971 2.66 172.95 44.14 0.20
Johnson Gardner 1.977   50-Year 570.00 892.58 899.21 894.81 899.33 0.000973 2.86 199.81 55.65 0.20
Johnson Gardner 1.977   500-Year 1050.00 892.58 900.68 895.93 900.88 0.001372 3.86 390.28 193.61 0.24

Johnson Gardner 2.009   100-Year 690.00 894.12 900.18 896.11 900.28 0.000782 2.61 264.32 77.67 0.19
Johnson Gardner 2.009   10-Year 330.00 894.12 897.58 895.33 897.66 0.001019 2.19 150.89 50.02 0.21
Johnson Gardner 2.009   25-Year 460.00 894.12 898.51 895.63 898.60 0.000943 2.41 191.23 58.16 0.20
Johnson Gardner 2.009   50-Year 570.00 894.12 899.40 895.86 899.49 0.000819 2.48 229.96 67.25 0.19
Johnson Gardner 2.009   500-Year 1050.00 894.12 900.92 896.74 901.10 0.001203 3.49 325.71 132.80 0.24

Johnson Gardner 2.016   Culvert

Johnson Gardner 2.019   100-Year 690.00 893.84 901.40 896.39 901.51 0.000785 2.84 306.16 148.97 0.18
Johnson Gardner 2.019   10-Year 330.00 893.84 900.47 895.39 900.52 0.000314 1.64 215.98 118.14 0.11
Johnson Gardner 2.019   25-Year 460.00 893.84 900.99 895.78 901.06 0.000446 2.06 264.09 135.44 0.14
Johnson Gardner 2.019   50-Year 570.00 893.84 901.38 896.09 901.46 0.000540 2.35 304.78 148.57 0.15
Johnson Gardner 2.019   500-Year 1050.00 893.84 901.55 897.20 901.74 0.001348 3.76 419.55 171.46 0.24

Johnson Gardner 2.04    100-Year 690.00 893.80 901.48 896.37 901.60 0.000828 2.89 293.22 151.74 0.18
Johnson Gardner 2.04    10-Year 330.00 893.80 900.51 895.37 900.55 0.000327 1.66 199.47 53.80 0.11
Johnson Gardner 2.04    25-Year 460.00 893.80 901.04 895.76 901.11 0.000480 2.12 241.47 137.39 0.14
Johnson Gardner 2.04    50-Year 570.00 893.80 901.44 896.07 901.53 0.000579 2.41 288.41 150.83 0.15
Johnson Gardner 2.04    500-Year 1050.00 893.80 901.68 897.19 901.94 0.001694 4.21 318.13 157.57 0.26

Johnson Gardner 2.046   Bridge

Johnson Gardner 2.049   100-Year 690.00 893.80 901.95 896.60 902.08 0.000901 3.07 289.70 166.43 0.19
Johnson Gardner 2.049   10-Year 330.00 893.80 900.81 895.52 900.87 0.000382 1.81 186.15 58.05 0.12
Johnson Gardner 2.049   25-Year 460.00 893.80 901.43 895.93 901.51 0.000538 2.27 229.49 109.52 0.14
Johnson Gardner 2.049   50-Year 570.00 893.80 901.81 896.27 901.91 0.000670 2.62 271.61 155.00 0.16
Johnson Gardner 2.049   500-Year 1050.00 893.80 902.10 897.51 902.39 0.001898 4.51 310.70 178.46 0.28

Johnson Gardner 2.058   100-Year 690.00 894.86 902.07 896.84 902.13 0.000420 2.13 377.33 127.07 0.14
Johnson Gardner 2.058   10-Year 330.00 894.86 900.86 896.08 900.89 0.000187 1.27 260.65 52.88 0.09
Johnson Gardner 2.058   25-Year 460.00 894.86 901.50 896.37 901.54 0.000258 1.58 311.14 100.50 0.11
Johnson Gardner 2.058   50-Year 570.00 894.86 901.90 896.61 901.95 0.000316 1.82 355.98 122.77 0.12
Johnson Gardner 2.058   500-Year 1050.00 894.86 902.36 897.49 902.50 0.000822 3.06 415.49 147.83 0.20

Johnson Gardner 2.063   100-Year 690.00 895.22 902.07 897.24 902.15 0.000516 2.32 337.74 116.58 0.16
Johnson Gardner 2.063   10-Year 330.00 895.22 900.86 896.46 900.89 0.000237 1.38 239.64 45.58 0.10
Johnson Gardner 2.063   25-Year 460.00 895.22 901.51 896.76 901.55 0.000318 1.72 280.20 87.82 0.12
Johnson Gardner 2.063   50-Year 570.00 895.22 901.90 897.00 901.96 0.000389 1.98 318.38 108.23 0.13
Johnson Gardner 2.063   500-Year 1050.00 895.22 902.36 897.87 902.53 0.001007 3.33 373.34 127.50 0.22

Johnson Gardner 2.068   100-Year 690.00 895.61 902.08 897.71 902.18 0.000692 2.59 295.81 110.29 0.18
Johnson Gardner 2.068   10-Year 330.00 895.61 900.87 896.90 900.90 0.000333 1.57 212.12 49.44 0.12
Johnson Gardner 2.068   25-Year 460.00 895.61 901.51 897.21 901.57 0.000435 1.93 251.62 74.02 0.14
Johnson Gardner 2.068   50-Year 570.00 895.61 901.90 897.46 901.98 0.000525 2.21 282.12 101.80 0.16
Johnson Gardner 2.068   500-Year 1050.00 895.61 902.37 898.39 902.58 0.001345 3.72 319.64 135.39 0.25

Johnson Gardner 2.087   Bridge

Johnson Gardner 2.098   100-Year 690.00 895.55 903.09 899.45 903.31 0.001591 3.74 203.30 171.53 0.29
Johnson Gardner 2.098   10-Year 330.00 895.55 901.30 898.10 901.41 0.001198 2.69 122.60 30.63 0.24
Johnson Gardner 2.098   25-Year 460.00 895.55 901.89 898.63 902.06 0.001574 3.26 141.22 33.84 0.28
Johnson Gardner 2.098   50-Year 570.00 895.55 902.55 899.05 902.74 0.001587 3.48 167.17 53.52 0.28
Johnson Gardner 2.098   500-Year 1050.00 895.55 903.97 900.48 904.21 0.001694 4.28 429.36 299.69 0.30

Johnson Gardner 2.14    100-Year 690.00 896.16 903.55 900.62 903.66 0.001407 2.92 406.36 225.70 0.26
Johnson Gardner 2.14    10-Year 330.00 896.16 901.64 899.02 901.79 0.002379 3.14 104.97 34.10 0.32
Johnson Gardner 2.14    25-Year 460.00 896.16 902.32 899.74 902.50 0.002652 3.45 161.93 140.16 0.34
Johnson Gardner 2.14    50-Year 570.00 896.16 903.00 900.21 903.14 0.001940 3.11 285.57 213.02 0.30
Johnson Gardner 2.14    500-Year 1050.00 896.16 904.46 901.65 904.58 0.001305 3.23 629.69 293.76 0.26

Johnson Gardner 2.177   100-Year 690.00 897.64 903.84 901.67 904.08 0.002843 4.18 248.89 139.66 0.37
Johnson Gardner 2.177   10-Year 330.00 897.64 902.17 900.15 902.39 0.003779 3.78 87.35 30.60 0.39



HEC-RAS  Plan: Raise and big   River: Johnson Gardner   Reach: Johnson Gardner (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
Johnson Gardner 2.177   25-Year 460.00 897.64 902.88 900.80 903.14 0.003826 4.06 129.64 102.00 0.41
Johnson Gardner 2.177   50-Year 570.00 897.64 903.40 901.23 903.64 0.003169 4.09 189.63 128.72 0.38
Johnson Gardner 2.177   500-Year 1050.00 897.64 904.71 902.75 904.98 0.002769 4.70 387.73 189.90 0.37

Johnson Gardner 2.211   100-Year 690.00 897.89 904.45 903.51 904.65 0.003362 4.34 320.92 185.08 0.39
Johnson Gardner 2.211   10-Year 330.00 897.89 903.00 901.45 903.32 0.006781 4.70 92.40 100.09 0.52
Johnson Gardner 2.211   25-Year 460.00 897.89 903.67 902.50 903.92 0.004771 4.44 182.57 163.91 0.45
Johnson Gardner 2.211   50-Year 570.00 897.89 904.07 903.23 904.29 0.003934 4.38 252.62 178.37 0.42
Johnson Gardner 2.211   500-Year 1050.00 897.89 905.31 904.10 905.50 0.002776 4.52 486.38 197.11 0.37

Johnson Gardner 2.251   100-Year 690.00 897.95 905.08 903.25 905.33 0.002986 4.42 267.47 149.22 0.38
Johnson Gardner 2.251   10-Year 330.00 897.95 904.00 901.66 904.17 0.002592 3.38 117.48 109.63 0.34
Johnson Gardner 2.251   25-Year 460.00 897.95 904.46 902.32 904.66 0.002689 3.77 182.79 125.05 0.35
Johnson Gardner 2.251   50-Year 570.00 897.95 904.77 902.78 905.00 0.002864 4.11 223.11 136.36 0.37
Johnson Gardner 2.251   500-Year 1050.00 897.95 905.86 904.48 906.15 0.003092 5.03 391.09 166.72 0.40

Johnson Gardner 2.297   100-Year 380.00 899.37 905.76 902.86 905.86 0.001255 2.69 234.73 164.24 0.24
Johnson Gardner 2.297   10-Year 190.00 899.37 904.58 901.77 904.67 0.001364 2.31 82.12 67.88 0.24
Johnson Gardner 2.297   25-Year 250.00 899.37 905.08 902.17 905.16 0.001293 2.39 137.81 105.16 0.24
Johnson Gardner 2.297   50-Year 310.00 899.37 905.42 902.52 905.51 0.001271 2.54 182.36 139.90 0.24
Johnson Gardner 2.297   500-Year 570.00 899.37 906.57 903.69 906.66 0.001114 2.88 374.31 181.79 0.24

Johnson Gardner 2.316   100-Year 380.00 898.57 905.89 902.38 905.99 0.001276 2.70 211.26 121.02 0.24
Johnson Gardner 2.316   10-Year 190.00 898.57 904.72 901.04 904.79 0.001084 2.15 89.84 61.69 0.21
Johnson Gardner 2.316   25-Year 250.00 898.57 905.21 901.52 905.29 0.001228 2.34 132.98 99.12 0.23
Johnson Gardner 2.316   50-Year 310.00 898.57 905.55 901.94 905.64 0.001250 2.52 171.65 114.63 0.23
Johnson Gardner 2.316   500-Year 570.00 898.57 906.67 903.48 906.79 0.001283 3.06 317.30 150.38 0.25

Johnson Gardner 2.406   100-Year 380.00 900.93 906.67 904.17 906.84 0.002547 3.39 123.21 83.86 0.33
Johnson Gardner 2.406   10-Year 190.00 900.93 905.37 903.18 905.48 0.001947 2.69 70.60 25.38 0.28
Johnson Gardner 2.406   25-Year 250.00 900.93 905.93 903.53 906.06 0.002156 2.90 86.33 30.22 0.30
Johnson Gardner 2.406   50-Year 310.00 900.93 906.32 903.85 906.47 0.002487 3.13 98.92 47.36 0.33
Johnson Gardner 2.406   500-Year 570.00 900.93 907.43 904.96 907.63 0.002388 3.77 196.09 168.91 0.34

Johnson Gardner 2.431   100-Year 380.00 902.17 907.08 907.45 0.006285 4.90 79.66 57.83 0.51
Johnson Gardner 2.431   10-Year 190.00 902.17 905.73 906.01 0.006969 4.27 44.51 20.87 0.52
Johnson Gardner 2.431   25-Year 250.00 902.17 906.31 906.60 0.006108 4.34 57.62 23.96 0.49
Johnson Gardner 2.431   50-Year 310.00 902.17 906.73 907.05 0.005939 4.55 68.12 25.83 0.49
Johnson Gardner 2.431   500-Year 570.00 902.17 907.81 908.22 0.006152 5.36 137.76 96.61 0.52

Johnson Gardner 2.438   Culvert

Johnson Gardner 2.441   100-Year 380.00 901.96 908.30 905.33 908.39 0.001200 2.61 191.76 115.08 0.24
Johnson Gardner 2.441   10-Year 190.00 901.96 907.72 904.33 907.76 0.000583 1.66 130.87 94.94 0.16
Johnson Gardner 2.441   25-Year 250.00 901.96 907.96 904.69 908.02 0.000768 1.98 154.94 103.82 0.19
Johnson Gardner 2.441   50-Year 310.00 901.96 908.11 905.00 908.19 0.000995 2.30 170.90 107.81 0.22
Johnson Gardner 2.441   500-Year 570.00 901.96 908.66 906.07 908.81 0.001800 3.40 236.45 138.22 0.30

Johnson Gardner 2.464   100-Year 380.00 902.19 908.47 905.82 908.62 0.002369 3.06 124.33 60.07 0.32
Johnson Gardner 2.464   10-Year 190.00 902.19 907.80 904.74 907.86 0.000919 1.94 98.05 33.85 0.20
Johnson Gardner 2.464   25-Year 250.00 902.19 908.07 905.12 908.15 0.001333 2.32 107.60 37.62 0.24
Johnson Gardner 2.464   50-Year 310.00 902.19 908.25 905.46 908.36 0.001824 2.70 114.85 44.18 0.28
Johnson Gardner 2.464   500-Year 570.00 902.19 908.91 906.59 909.14 0.003315 3.87 162.91 95.78 0.39

Johnson Gardner 2.483   100-Year 380.00 903.60 908.70 906.77 908.92 0.002980 3.81 104.58 60.97 0.37
Johnson Gardner 2.483   10-Year 190.00 903.60 907.90 905.80 908.00 0.001745 2.53 75.18 28.55 0.27
Johnson Gardner 2.483   25-Year 250.00 903.60 908.21 906.15 908.35 0.002221 2.97 84.28 33.27 0.31
Johnson Gardner 2.483   50-Year 310.00 903.60 908.44 906.45 908.62 0.002652 3.40 92.84 44.62 0.35
Johnson Gardner 2.483   500-Year 570.00 903.60 909.22 907.51 909.57 0.003939 4.82 131.52 86.33 0.44

Johnson Gardner 2.495   Bridge

Johnson Gardner 2.5     100-Year 380.00 903.60 909.05 906.95 909.27 0.003060 3.80 112.19 104.01 0.37
Johnson Gardner 2.5     10-Year 190.00 903.60 908.07 905.84 908.18 0.002120 2.74 69.44 26.39 0.30
Johnson Gardner 2.5     25-Year 250.00 903.60 908.42 906.24 908.58 0.002620 3.15 79.37 28.69 0.33
Johnson Gardner 2.5     50-Year 310.00 903.60 908.71 906.59 908.91 0.003029 3.52 90.10 73.74 0.36
Johnson Gardner 2.5     500-Year 570.00 903.60 910.35 907.81 910.52 0.001730 3.57 215.25 149.85 0.29

Johnson Gardner 2.545   100-Year 380.00 903.82 909.85 907.83 910.13 0.004029 4.28 88.85 117.31 0.42
Johnson Gardner 2.545   10-Year 190.00 903.82 908.62 906.73 908.78 0.002824 3.19 59.56 21.45 0.34
Johnson Gardner 2.545   25-Year 250.00 903.82 909.09 907.14 909.28 0.003170 3.58 69.89 71.50 0.36
Johnson Gardner 2.545   50-Year 310.00 903.82 909.47 907.48 909.71 0.003567 3.92 79.08 95.35 0.39
Johnson Gardner 2.545   500-Year 570.00 903.82 910.89 908.65 911.00 0.002137 3.16 289.20 152.65 0.31

Johnson Gardner 2.613   100-Year 380.00 905.87 911.35 909.53 911.59 0.004092 4.06 124.19 93.83 0.41
Johnson Gardner 2.613   10-Year 190.00 905.87 909.86 908.34 910.08 0.004661 3.82 49.69 19.67 0.42
Johnson Gardner 2.613   25-Year 250.00 905.87 910.41 908.77 910.67 0.004652 4.08 61.21 21.98 0.43
Johnson Gardner 2.613   50-Year 310.00 905.87 910.91 909.14 911.17 0.004632 4.14 85.23 74.88 0.44



HEC-RAS  Plan: Raise and big   River: Johnson Gardner   Reach: Johnson Gardner (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
Johnson Gardner 2.613   500-Year 570.00 905.87 911.86 910.37 912.16 0.004852 4.81 175.72 118.08 0.46

Johnson Gardner 2.635   100-Year 380.00 906.29 911.80 909.75 911.98 0.002678 3.55 130.72 148.14 0.34
Johnson Gardner 2.635   10-Year 190.00 906.29 910.40 908.65 910.55 0.003243 3.12 60.92 25.52 0.36
Johnson Gardner 2.635   25-Year 250.00 906.29 910.96 909.05 911.13 0.003131 3.28 76.34 65.40 0.36
Johnson Gardner 2.635   50-Year 310.00 906.29 911.43 909.41 911.60 0.002820 3.37 103.17 125.60 0.35
Johnson Gardner 2.635   500-Year 570.00 906.29 912.37 910.51 912.62 0.003124 4.26 177.83 160.74 0.38

Johnson Gardner 2.667   100-Year 380.00 906.04 912.19 909.26 912.34 0.001742 3.16 128.00 93.59 0.28
Johnson Gardner 2.667   10-Year 190.00 906.04 910.81 908.11 910.90 0.001446 2.42 78.45 26.25 0.25
Johnson Gardner 2.667   25-Year 250.00 906.04 911.38 908.49 911.49 0.001566 2.65 94.78 33.32 0.26
Johnson Gardner 2.667   50-Year 310.00 906.04 911.83 908.87 911.95 0.001607 2.86 111.76 63.83 0.27
Johnson Gardner 2.667   500-Year 570.00 906.04 912.83 910.12 913.07 0.002276 4.00 161.07 118.84 0.33

Johnson Gardner 2.673   100-Year 380.00 907.01 912.25 910.32 912.42 0.002693 3.33 114.12 76.11 0.35
Johnson Gardner 2.673   10-Year 190.00 907.01 910.85 909.49 910.98 0.003015 2.91 65.34 30.52 0.35
Johnson Gardner 2.673   25-Year 250.00 907.01 911.43 909.78 911.57 0.002594 2.98 83.95 46.02 0.33
Johnson Gardner 2.673   50-Year 310.00 907.01 911.88 910.05 912.03 0.002536 3.11 99.83 61.76 0.33
Johnson Gardner 2.673   500-Year 570.00 907.01 912.91 910.94 913.16 0.003379 4.00 142.46 91.37 0.40

Johnson Gardner 2.691   100-Year 380.00 908.96 912.58 912.02 912.96 0.009968 4.94 77.23 111.56 0.64
Johnson Gardner 2.691   10-Year 190.00 908.96 911.27 911.27 911.86 0.029497 6.17 30.81 26.25 1.00
Johnson Gardner 2.691   25-Year 250.00 908.96 911.78 911.56 912.24 0.018948 5.42 46.08 73.41 0.83
Johnson Gardner 2.691   50-Year 310.00 908.96 912.22 911.80 912.60 0.013501 4.99 62.11 97.76 0.71
Johnson Gardner 2.691   500-Year 570.00 908.96 913.27 912.53 913.72 0.007843 5.40 106.32 130.58 0.59

Johnson Gardner 2.702   Culvert

Johnson Gardner 2.707   100-Year 380.00 909.59 915.84 912.64 915.89 0.000408 1.80 257.75 207.32 0.15
Johnson Gardner 2.707   10-Year 190.00 909.59 913.41 911.88 913.48 0.001656 2.17 93.63 61.28 0.26
Johnson Gardner 2.707   25-Year 250.00 909.59 914.23 912.15 914.29 0.000890 1.98 144.95 127.63 0.20
Johnson Gardner 2.707   50-Year 310.00 909.59 914.99 912.40 915.04 0.000581 1.87 198.46 169.84 0.17
Johnson Gardner 2.707   500-Year 570.00 909.59 918.03 913.16 918.07 0.000220 1.72 411.12 323.87 0.12

Johnson Gardner 2.754   100-Year 380.00 909.96 915.97 916.02 0.000708 2.12 255.90 98.79 0.19
Johnson Gardner 2.754   10-Year 190.00 909.96 913.92 914.04 0.003001 2.80 81.06 67.64 0.35
Johnson Gardner 2.754   25-Year 250.00 909.96 914.52 914.62 0.001918 2.59 126.20 80.78 0.29
Johnson Gardner 2.754   50-Year 310.00 909.96 915.18 915.25 0.001158 2.34 182.22 89.55 0.23
Johnson Gardner 2.754   500-Year 570.00 909.96 918.10 918.13 0.000280 1.77 525.64 152.44 0.13

Johnson Gardner 2.794   100-Year 380.00 909.79 916.08 916.11 0.000287 1.62 337.08 142.48 0.13
Johnson Gardner 2.794   10-Year 190.00 909.79 914.21 914.24 0.000432 1.46 147.18 72.49 0.14
Johnson Gardner 2.794   25-Year 250.00 909.79 914.75 914.79 0.000416 1.60 190.75 87.81 0.15
Johnson Gardner 2.794   50-Year 310.00 909.79 915.34 915.38 0.000360 1.64 246.97 102.71 0.14
Johnson Gardner 2.794   500-Year 570.00 909.79 918.15 918.18 0.000141 1.43 686.11 198.45 0.09

Johnson Gardner 2.824   100-Year 380.00 910.02 916.11 916.23 0.001529 2.86 170.31 115.41 0.27
Johnson Gardner 2.824   10-Year 190.00 910.02 914.28 914.41 0.002484 2.89 65.65 26.24 0.32
Johnson Gardner 2.824   25-Year 250.00 910.02 914.80 914.95 0.002508 3.12 80.11 28.78 0.33
Johnson Gardner 2.824   50-Year 310.00 910.02 915.38 915.53 0.002352 3.12 106.47 59.97 0.32
Johnson Gardner 2.824   500-Year 570.00 910.02 918.17 918.22 0.000411 2.02 442.57 154.32 0.15

Johnson Gardner 2.838   100-Year 380.00 910.16 916.22 916.32 0.000986 2.60 195.41 102.73 0.22
Johnson Gardner 2.838   10-Year 190.00 910.16 914.47 914.57 0.001860 2.50 76.71 37.84 0.28
Johnson Gardner 2.838   25-Year 250.00 910.16 915.00 915.10 0.001635 2.66 100.70 51.35 0.27
Johnson Gardner 2.838   50-Year 310.00 910.16 915.55 915.66 0.001345 2.71 133.73 72.66 0.25
Johnson Gardner 2.838   500-Year 570.00 910.16 918.20 918.25 0.000372 2.07 429.36 131.02 0.15

Johnson Gardner 2.865   100-Year 380.00 910.39 916.39 916.52 0.001779 2.88 133.51 78.57 0.29
Johnson Gardner 2.865   10-Year 190.00 910.39 914.74 914.85 0.002020 2.64 71.99 28.39 0.29
Johnson Gardner 2.865   25-Year 250.00 910.39 915.25 915.38 0.002186 2.86 87.56 32.70 0.31
Johnson Gardner 2.865   50-Year 310.00 910.39 915.78 915.92 0.002217 2.91 106.44 53.02 0.31
Johnson Gardner 2.865   500-Year 570.00 910.39 918.26 918.32 0.000569 2.22 380.72 180.20 0.18

Johnson Gardner 2.874   Culvert

Johnson Gardner 2.879   100-Year 380.00 910.39 917.23 913.83 917.28 0.000563 1.97 245.12 120.68 0.17
Johnson Gardner 2.879   10-Year 190.00 910.39 916.30 912.87 916.33 0.000379 1.37 147.37 81.39 0.13
Johnson Gardner 2.879   25-Year 250.00 910.39 916.70 913.23 916.74 0.000423 1.56 184.67 106.95 0.14
Johnson Gardner 2.879   50-Year 310.00 910.39 916.96 913.53 917.01 0.000493 1.76 211.15 114.46 0.16
Johnson Gardner 2.879   500-Year 570.00 910.39 918.34 914.48 918.40 0.000459 2.08 395.65 155.66 0.16

Johnson Gardner 2.898   100-Year 380.00 910.63 917.29 913.95 917.36 0.000737 2.20 216.18 131.66 0.19
Johnson Gardner 2.898   10-Year 190.00 910.63 916.34 913.05 916.37 0.000504 1.53 124.61 59.20 0.15
Johnson Gardner 2.898   25-Year 250.00 910.63 916.75 913.38 916.80 0.000575 1.77 143.01 85.55 0.17
Johnson Gardner 2.898   50-Year 310.00 910.63 917.01 913.67 917.08 0.000691 2.04 156.89 111.40 0.18
Johnson Gardner 2.898   500-Year 570.00 910.63 918.39 914.64 918.45 0.000554 2.25 381.21 169.74 0.17



HEC-RAS  Plan: Raise and big   River: Johnson Gardner   Reach: Johnson Gardner (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
Johnson Gardner 2.931   100-Year 380.00 911.69 917.43 914.98 917.58 0.002038 3.13 121.49 173.63 0.31
Johnson Gardner 2.931   10-Year 190.00 911.69 916.44 913.97 916.52 0.001232 2.18 87.33 130.33 0.23
Johnson Gardner 2.931   25-Year 250.00 911.69 916.86 914.35 916.96 0.001433 2.47 101.29 155.15 0.25
Johnson Gardner 2.931   50-Year 310.00 911.69 917.15 914.68 917.27 0.001714 2.79 111.30 164.05 0.28
Johnson Gardner 2.931   500-Year 570.00 911.69 918.52 915.71 918.56 0.000665 2.00 484.32 246.22 0.18
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   RS = 2.879  
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   RS = 2.874    Culv  Private Drive 9
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   RS = 2.874    Culv  Private Drive 9
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   RS = 2.702    Culv  Abandoned RR - Based on aerial and birds eye photography
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   RS = 2.702    Culv  Abandoned RR - Based on aerial and birds eye photography
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   RS = 2.545  ROB 910.2 elev based on low point in berm upstream of this cross
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   RS = 2.495    BR  SR32
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   RS = 2.495    BR  SR32
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   RS = 2.438    Culv  Private Crossing 8
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   RS = 2.438    Culv  Private Crossing 8
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   RS = 2.297  LOB ineffective due to high ground upstream blocking access
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   RS = 2.251  Perminant ineffective in ROB due to tributary channel.  Flow in 
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   RS = 2.177  Flow can enter ROB around 902.87 via upstream opening
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   RS = 2.087    BR  Joliet Road (Northern)
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   RS = 2.087    BR  Joliet Road (Northern)
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   RS = 2.049  
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   RS = 2.046    BR  Private Crossing # 7
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   RS = 2.046    BR  Private Crossing # 7

Station (ft)

E
le

va
tio

n 
(ft

)

Legend

WS 500-Year

WS 100-Year

WS 50-Year

WS 25-Year

WS 10-Year

Crit 500-Year

Crit 100-Year

Crit 50-Year

Crit 25-Year

Crit 10-Year

Ground

Ineff

Bank Sta

.07 .
0
4
5

.07

 

0 100 200 300 400 500 600
892

894

896

898

900

902

904

906

908

910

912

Johnson Gardner Drain Alternatives       Plan: Raise Joliet enlarge channel    2/19/2015 

   RS = 2.04  
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Promising Solutions 17– Regional Detention Ponds 

  

  

 
 

 



Project: Little Eagle Creek Simulation Run: FutureRegional, 100yr, 12hr

Basin Model: FutureRegionalDet
Meteorologic Model: Atlas 14, 100-yr, 12-h

Start of Run: 01Jan2000, 00:00 
End of Run: 03Jan2000, 00:00 
Compute Time: 10Jul2015, 11:12:25 Control Specifications:Atlas 14

Hydrologic
Element

Drainage Area
(MI2)

Peak Discharge
(CFS)

Time of Peak Volume
(AC-FT)

CHD 1.04 419.8 01Jan2000, 04:54 169.9
AOD 0.79 335.8 01Jan2000, 04:45 133.1
193rd St. 1.83 754.9 01Jan2000, 04:50 303.0
Reach-LEC8a 1.83 746.8 01Jan2000, 05:29 303.2
SCD 0.8 341.2 01Jan2000, 04:35 130.7
GCD 0.44 203.4 01Jan2000, 04:08 71.9
Reach-LEC8b 0.44 201.5 01Jan2000, 04:36 71.9
LEC8 0.35 191.6 01Jan2000, 02:44 55.4
Casey Rd. 3.42 1335.9 01Jan2000, 05:01 561.3
Reach-LEC7 3.42 1328.6 01Jan2000, 05:25 561.2
LEC7 1.73 726.9 01Jan2000, 04:40 282.7
186th St. 5.15 2019.6 01Jan2000, 05:10 843.8
Reach-WTD 5.15 2007.1 01Jan2000, 05:45 842.9
WTD 1.25 689.8 01Jan2000, 03:30 223.4
JSD 0.73 291.8 01Jan2000, 04:48 115.6
U/S of Stuart Rawlings D.7.13 2661.7 01Jan2000, 05:23 1182.0
SRD 1.38 451.3 01Jan2000, 06:01 218.6
Conf. W/ Stuart Rawlings D.8.51 3095.9 01Jan2000, 05:27 1400.5
Reservoir-LEC 8.51 681.6 01Jan2000, 10:08 1330.3
Reach-LEC6 8.51 679.3 01Jan2000, 10:36 1325.8
SSD 0.99 458.9 01Jan2000, 04:24 171.8
LEC6 0.45 275.5 01Jan2000, 03:00 82.8
Conf. w/ SM Smith D. 9.95 870.7 01Jan2000, 04:14 1580.4
Reach-LEC5 9.95 856.1 01Jan2000, 05:49 1563.3
LEC5 1.58 771.5 01Jan2000, 03:48 258.2
U/S of John Edwards D.11.53 1390.3 01Jan2000, 05:06 1821.5
JED4 1.19 624.2 01Jan2000, 03:13 188.5
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Hydrologic
Element

Drainage Area
(MI2)

Peak Discharge
(CFS)

Time of Peak Volume
(AC-FT)

Spring Mill Rd. 1.19 624.2 01Jan2000, 03:13 188.5
Reach-JED3 1.19 624.2 01Jan2000, 03:43 188.5
JED3 0.83 400.5 01Jan2000, 03:33 127.4
Ditch Rd. 2.02 1023.0 01Jan2000, 03:40 315.9
Reach-JED2 2.02 1023.0 01Jan2000, 04:13 315.9
JED2 0.84 412.8 01Jan2000, 03:08 120.7
Towne Rd. 2.86 1357.2 01Jan2000, 03:57 436.6
Reservoir-JED 2.86 450.9 01Jan2000, 06:48 436.6
Reach-JED1 2.86 450.9 01Jan2000, 07:11 436.6
JED1 0.55 290.4 01Jan2000, 02:50 84.4
Mouth of John Edwards D.3.41 479.7 01Jan2000, 06:55 521.0
Conf. w/ John Edwards D.14.94 1693.4 01Jan2000, 05:00 2342.5
Reach-LEC4 14.94 1691.1 01Jan2000, 05:16 2336.9
LEC4 0.37 177.1 01Jan2000, 03:26 55.0
U/S of Johnson-Gardner D.15.31 1799.9 01Jan2000, 05:09 2391.9
JGD5 1.13 409.5 01Jan2000, 05:51 196.1
SR32 1.13 409.5 01Jan2000, 05:51 196.1
Reach-JGD3 1.13 409.2 01Jan2000, 06:08 196.1
JGD4 0.85 481.1 01Jan2000, 03:38 160.8
JGD3 0.83 431.1 01Jan2000, 04:17 161.5
Junction-JGDb 2.81 1127.2 01Jan2000, 04:09 518.4
Reach-JGD2 2.81 1123.3 01Jan2000, 04:25 518.3
JGD2 1.28 604.4 01Jan2000, 04:01 209.1
Junction-JGDa 4.09 1715.1 01Jan2000, 04:18 727.5
Reservoir-JGD 4.09 841.4 01Jan2000, 07:21 727.5
Reach-JGD1 4.09 840.3 01Jan2000, 08:01 727.1
JGD1 0.38 153.0 01Jan2000, 04:09 52.8
Mouth of Johnson-Gardner D.4.47 874.0 01Jan2000, 07:37 779.9
Conf. w/ Johnson-Gardner D.19.78 2509.5 01Jan2000, 06:30 3171.8
Reach-OB 19.78 2509.2 01Jan2000, 06:32 3171.2
OB 0.45 211.2 01Jan2000, 03:24 64.7
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Hydrologic
Element

Drainage Area
(MI2)

Peak Discharge
(CFS)

Time of Peak Volume
(AC-FT)

Conf. w/ Orris Brendall D.20.23 2564.6 01Jan2000, 06:29 3235.9
Reach-LEC3 20.23 2536.7 01Jan2000, 07:02 3226.5
LEC3 1.19 523.3 01Jan2000, 04:07 182.6
LEC2 0.64 299.6 01Jan2000, 03:44 98.2
Junction-LECa 22.06 2999.4 01Jan2000, 05:36 3507.3
Reach-LEC1 22.06 2983.8 01Jan2000, 05:54 3497.0
LEC1 1.28 407.9 01Jan2000, 06:00 196.4
BC 0.93 445.2 01Jan2000, 03:36 142.7
Boone County line 24.27 3616.7 01Jan2000, 05:39 3836.2
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Project: Little Eagle Creek Simulation Run: FutureRegional, 10yr, 12hr
Reservoir: Reservoir-JED

Basin Model: FutureRegionalDet
Meteorologic Model: Atlas 14, 10-yr, 12-hr

Start of Run: 01Jan2000, 00:00 
End of Run: 03Jan2000, 00:00 
Compute Time: 10Jul2015, 11:07:09 Control Specifications: Atlas 14

Volume Units:IN

Computed Results

Peak Inflow: 655.7 (CFS) Date/Time of Peak Inflow: 01Jan2000, 04:15
Peak Discharge: 139.9 (CFS) Date/Time of Peak Discharge: 01Jan2000, 07:36
Inflow Volume: 1.36 (IN) Peak Storage: 243.5 (AC-FT)
Discharge Volume: 1.36 (IN) Peak Elevation: 4.2 (FT)



Project: Little Eagle Creek Simulation Run: FutureRegional, 10yr, 12hr
Reservoir: Reservoir-JGD

Basin Model: FutureRegionalDet
Meteorologic Model: Atlas 14, 10-yr, 12-hr

Start of Run: 01Jan2000, 00:00 
End of Run: 03Jan2000, 00:00 
Compute Time: 10Jul2015, 11:07:09 Control Specifications: Atlas 14

Volume Units:IN

Computed Results

Peak Inflow: 887.5 (CFS) Date/Time of Peak Inflow: 01Jan2000, 04:35
Peak Discharge: 274.2 (CFS) Date/Time of Peak Discharge: 01Jan2000, 08:30
Inflow Volume: 1.71 (IN) Peak Storage: 293.9 (AC-FT)
Discharge Volume: 1.71 (IN) Peak Elevation: 3.9 (FT)



Project: Little Eagle Creek Simulation Run: FutureRegional, 10yr, 12hr
Reservoir: Reservoir-LEC

Basin Model: FutureRegionalDet
Meteorologic Model: Atlas 14, 10-yr, 12-hr

Start of Run: 01Jan2000, 00:00 
End of Run: 03Jan2000, 00:00 
Compute Time: 10Jul2015, 11:07:09 Control Specifications: Atlas 14

Volume Units:IN

Computed Results

Peak Inflow: 1472.4 (CFS) Date/Time of Peak Inflow: 01Jan2000, 05:57
Peak Discharge: 350.4 (CFS) Date/Time of Peak Discharge: 01Jan2000, 10:25
Inflow Volume: 1.52 (IN) Peak Storage: 977.3 (AC-FT)
Discharge Volume: 1.52 (IN) Peak Elevation: 4.9 (FT)



Project: Little Eagle Creek Simulation Run: FutureRegional, 10yr, 12hr

Basin Model: FutureRegionalDet
Meteorologic Model: Atlas 14, 10-yr, 12-hr

Start of Run: 01Jan2000, 00:00 
End of Run: 03Jan2000, 00:00 
Compute Time: 10Jul2015, 11:07:09 Control Specifications:Atlas 14

CHD 1.04 207.8 01Jan2000, 05:07 83.5
AOD 0.79 168.5 01Jan2000, 04:57 66.3
193rd St. 1.83 376.0 01Jan2000, 05:03 149.8
Reach-LEC8a 1.83 372.0 01Jan2000, 05:50 149.9
SCD 0.8 168.9 01Jan2000, 04:48 64.2
GCD 0.44 100.8 01Jan2000, 04:20 35.3
Reach-LEC8b 0.44 99.7 01Jan2000, 04:54 35.3
LEC8 0.35 94.9 01Jan2000, 03:14 26.8
Casey Rd. 3.42 656.6 01Jan2000, 05:22 276.3
Reach-LEC7 3.42 651.5 01Jan2000, 05:51 276.3
LEC7 1.73 359.8 01Jan2000, 04:53 138.9
186th St. 5.15 980.1 01Jan2000, 05:37 415.1
Reach-WTD 5.15 970.3 01Jan2000, 06:18 414.5
WTD 1.25 355.5 01Jan2000, 03:42 114.4
JSD 0.73 142.5 01Jan2000, 05:02 56.0
U/S of Stuart Rawlings D.7.13 1254.5 01Jan2000, 05:54 584.9
SRD 1.38 220.0 01Jan2000, 06:14 105.9
Conf. W/ Stuart Rawlings D.8.51 1472.4 01Jan2000, 05:57 690.8
Reservoir-LEC 8.51 350.4 01Jan2000, 10:25 690.8
Reach-LEC6 8.51 349.9 01Jan2000, 11:12 690.6
SSD 0.99 233.4 01Jan2000, 04:35 86.8
LEC6 0.45 144.4 01Jan2000, 03:12 43.0
Conf. w/ SM Smith D. 9.95 498.5 01Jan2000, 04:47 820.4
Reach-LEC5 9.95 485.5 01Jan2000, 06:45 818.8
LEC5 1.58 382.6 01Jan2000, 04:02 126.8
U/S of John Edwards D.11.53 676.2 01Jan2000, 05:52 945.6
JED4 1.19 306.1 01Jan2000, 03:28 91.3
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Spring Mill Rd. 1.19 306.1 01Jan2000, 03:28 91.3
Reach-JED3 1.19 306.1 01Jan2000, 03:58 91.3
JED3 0.83 193.0 01Jan2000, 03:49 60.8
Ditch Rd. 2.02 498.6 01Jan2000, 03:55 152.1
Reach-JED2 2.02 498.6 01Jan2000, 04:28 152.1
JED2 0.84 196.0 01Jan2000, 03:23 55.9
Towne Rd. 2.86 655.7 01Jan2000, 04:15 207.9
Reservoir-JED 2.86 139.9 01Jan2000, 07:36 208.0
Reach-JED1 2.86 139.9 01Jan2000, 07:59 208.0
JED1 0.55 142.5 01Jan2000, 03:16 40.3
Mouth of John Edwards D.3.41 195.7 01Jan2000, 03:39 248.2
Conf. w/ John Edwards D.14.94 846.3 01Jan2000, 05:45 1193.8
Reach-LEC4 14.94 845.2 01Jan2000, 06:06 1193.4
LEC4 0.37 84.2 01Jan2000, 03:42 25.8
U/S of Johnson-Gardner D.15.31 899.1 01Jan2000, 04:56 1219.2
JGD5 1.13 208.1 01Jan2000, 06:03 99.1
SR32 1.13 208.1 01Jan2000, 06:03 99.1
Reach-JGD3 1.13 207.8 01Jan2000, 06:22 99.1
JGD4 0.85 254.4 01Jan2000, 03:49 84.6
JGD3 0.83 231.0 01Jan2000, 04:27 86.0
Junction-JGDb 2.81 598.9 01Jan2000, 04:37 269.6
Reach-JGD2 2.81 598.4 01Jan2000, 04:49 269.6
JGD2 1.28 299.8 01Jan2000, 04:13 102.8
Junction-JGDa 4.09 887.5 01Jan2000, 04:35 372.4
Reservoir-JGD 4.09 274.2 01Jan2000, 08:30 372.4
Reach-JGD1 4.09 274.1 01Jan2000, 08:50 372.3
JGD1 0.38 70.6 01Jan2000, 04:24 24.1
Mouth of Johnson-Gardner D.4.47 289.4 01Jan2000, 07:06 396.4
Conf. w/ Johnson-Gardner D.19.78 1165.6 01Jan2000, 06:01 1615.6
Reach-OB 19.78 1165.4 01Jan2000, 06:06 1615.5
OB 0.45 99.1 01Jan2000, 03:40 29.9
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Conf. w/ Orris Brendall D.20.23 1226.6 01Jan2000, 05:06 1645.4
Reach-LEC3 20.23 1223.7 01Jan2000, 05:25 1643.9
LEC3 1.19 252.3 01Jan2000, 04:21 87.1
LEC2 0.64 144.5 01Jan2000, 04:00 46.9
Junction-LECa 22.06 1571.5 01Jan2000, 04:50 1778.0
Reach-LEC1 22.06 1553.3 01Jan2000, 05:27 1774.8
LEC1 1.28 196.1 01Jan2000, 06:13 93.7
BC 0.93 214.6 01Jan2000, 03:52 68.1
Boone County line 24.27 1880.9 01Jan2000, 05:22 1936.6
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Project: Little Eagle Creek Simulation Run: FutureRegional, 10yr, 12hr
Reservoir: Reservoir-JED

Basin Model: FutureRegionalDet
Meteorologic Model: Atlas 14, 10-yr, 12-hr

Start of Run: 01Jan2000, 00:00 
End of Run: 03Jan2000, 00:00 
Compute Time: 10Jul2015, 11:07:09 Control Specifications: Atlas 14

Volume Units:IN

Computed Results

Peak Inflow: 655.7 (CFS) Date/Time of Peak Inflow: 01Jan2000, 04:15
Peak Discharge: 139.9 (CFS) Date/Time of Peak Discharge: 01Jan2000, 07:36
Inflow Volume: 1.36 (IN) Peak Storage: 243.5 (AC-FT)
Discharge Volume: 1.36 (IN) Peak Elevation: 4.2 (FT)



Project: Little Eagle Creek Simulation Run: FutureRegional, 10yr, 12hr
Reservoir: Reservoir-JGD

Basin Model: FutureRegionalDet
Meteorologic Model: Atlas 14, 10-yr, 12-hr

Start of Run: 01Jan2000, 00:00 
End of Run: 03Jan2000, 00:00 
Compute Time: 10Jul2015, 11:07:09 Control Specifications: Atlas 14

Volume Units:IN

Computed Results

Peak Inflow: 887.5 (CFS) Date/Time of Peak Inflow: 01Jan2000, 04:35
Peak Discharge: 274.2 (CFS) Date/Time of Peak Discharge: 01Jan2000, 08:30
Inflow Volume: 1.71 (IN) Peak Storage: 293.9 (AC-FT)
Discharge Volume: 1.71 (IN) Peak Elevation: 3.9 (FT)



Project: Little Eagle Creek Simulation Run: FutureRegional, 10yr, 12hr
Reservoir: Reservoir-LEC

Basin Model: FutureRegionalDet
Meteorologic Model: Atlas 14, 10-yr, 12-hr

Start of Run: 01Jan2000, 00:00 
End of Run: 03Jan2000, 00:00 
Compute Time: 10Jul2015, 11:07:09 Control Specifications: Atlas 14

Volume Units:IN

Computed Results

Peak Inflow: 1472.4 (CFS) Date/Time of Peak Inflow: 01Jan2000, 05:57
Peak Discharge: 350.4 (CFS) Date/Time of Peak Discharge: 01Jan2000, 10:25
Inflow Volume: 1.52 (IN) Peak Storage: 977.3 (AC-FT)
Discharge Volume: 1.52 (IN) Peak Elevation: 4.9 (FT)
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APPENDIX 6 

COST ESTIMATES OF RECOMMENDED  

MASTER PLAN COMPONENTS 

 

  

 
 

 





Conversion/
Percent Comments

1 Demolition
2 Tree Clearing & Grubbing 0.2             AC 25,000$        5,000$                       Areas from Microstation
3 Estimated Demolition Cost 5,000$                       
4 Channel Improvements & Site Restoration
5 Excavate for Geoweb Installation 600            CY 10$               6,000$                       Value from GIS Cut/Fill Calc
6 Install Geoweb Wall 2,060         SF 35$               72,000$                     Length from Microstation; approximate cost based on D2 estimate of Pleasant Ck
7 Temporary Spoil Stockpile 600            CY 5$                 3,000$                       Difference between cut & fill
8 Obtain Topsoil Material 200            CY 20$               4,000$                       Value from GIS Cut/Fill Calc
9 Topsoil Placement 200            CY 5$                 1,000$                       Disturbance area + 25% x 6" deep
10 Finish Grading 1,100         SY 2$                 2,000$                       Disturbance area + 25%
11 Erosion Control Blanket 1,100         SY 4$                 4,000$                       
11 Seeding and Restoration 1,100         SY 2$                 2,000$                       Disturbance area + 25%
12 Estimated Channel Improvements & Site Restoration Cost 94,000$                     
13 Miscellaneous
14 Dewatering 1                LS 5,000$          5,000$                       5.0% Engineering judgment
15 Erosion and Sediment Control (5%) 1                LS 5,000$          5,000$                       5.0% Engineering judgment
16 Construction Surveying (2%) 1                LS 2,000$          2,000$                       2.0% Engineering judgment
17 Construction Mobilization/Demobilization (5%) 1                LS 5,000$          5,000$                       5.0% Engineering judgment
18 Project Administration & Unforeseen Additional Costs (50%) 1                LS 50,000$        50,000$                     50.0% Engineering judgment
19 Estimated Miscellaneous Cost 67,000$                     
20
21 Estimated Total Construction Cost 166,000$                   
22
23 Professional Services
24 Topographic Site Survey 1                LS 5,000$          5,000$                       3.0% Engineering judgment
25 Geotechnical Engineering Investigation 1                LS 7,000$          7,000$                       4.0% Engineering judgment
26 Engineering Design (20%) 1                LS 33,000$        33,000$                     20.0% Engineering judgment
27 Construction Observation (8%) 1                LS 13,000$        13,000$                     8.0% Engineering judgment 15  = Days of Observation
28 Estimated Professional Services Cost 58,000$                     14  = Hrs for Submittals & RFI's
29
30 Overall Professional Services %
31 Estimated Total Cost for Project 224,000$                   25.9%

Notes and Assumptions
1

2
3
4

5

6

7 This estimate does not include easement acquisition costs necessary to construct the proposed alternative.

All costs are estimates based on the engineer's knowledge of common construction methods and materials.  
Christopher B. Burke Engineering does not guarantee that the actual bid price will not vary from the costs 
used with this estimate.
All costs are in 2014 dollars.
Estimated costs have been rounded.
This estimate does not include unforeseen costs increases that may result from shortages in fuel and 
materials as a result of a natural or man-made disaster.
Costs have been estimated without the benefit of survey data, utility coordination, or design.  This estimate is 
intended for planning level consideration, and should only be used for such purposes.
Earthwork costs have been estimated with the assumption that fill material can be purchased from a location 
within a 10 min one-way haul distance.

Opinion of Probable Cost for Little Eagle Creek Watershed Master Plan
Promising Solution 3:  Realign Channel & Stabilize Streambank (Sta 37+00 - 39+50)

Estimated 
Cost 

(Rounded)Line Description Estimated 
Quantities Units Unit Price



Conversion/
Percent Comments

1 Demolition
2 Remove Muck Material 1,600         CY 10$               16,000$                     Lake' area x 2ft deep
3 Estimated Demolition Cost 16,000$                     
4 Channel Improvements & Site Restoration
5 Mass Excavation 100            CY 10$               1,000$                       Value from GIS Cut/Fill Calc
6 Place & Compact Fill Material 2,700         CY 15$               41,000$                     Value from GIS Cut/Fill Calc
7 Obtain Fill Material 2,600         CY 10$               26,000$                     Difference between cut & fill
8 Obtain Topsoil Material 600            CY 20$               12,000$                     Value from GIS Cut/Fill Calc
9 Topsoil Placement 600            CY 5$                 3,000$                       Disturbance area + 25% x 6" deep
10 Finish Grading 3,300         SY 2$                 7,000$                       Disturbance area + 25%
11 Erosion Control Blanket 3,300         SY 4$                 13,000$                     
12 Seeding and Restoration 3,300         SY 2$                 7,000$                       Disturbance area + 25%
13 Estimated Channel Improvements & Site Restoration Cost 110,000$                   
14 Miscellaneous
15 Dewatering 1                LS 7,000$          7,000$                       5.0% Engineering judgment
16 Erosion and Sediment Control (5%) 1                LS 7,000$          7,000$                       5.0% Engineering judgment
17 Construction Surveying (2%) 1                LS 3,000$          3,000$                       2.0% Engineering judgment
18 Construction Mobilization/Demobilization (5%) 1                LS 7,000$          7,000$                       5.0% Engineering judgment
19 Project Administration & Unforeseen Additional Costs (50%) 1                LS 63,000$        63,000$                     50.0% Engineering judgment
20 Estimated Miscellaneous Cost 87,000$                     
21
22 Estimated Total Construction Cost 213,000$                   
23
24 Professional Services
25 Topographic Site Survey 1                LS 4,000$          4,000$                       2.0% Engineering judgment
26 Geotechnical Engineering Investigation 1                LS 9,000$          9,000$                       4.0% Engineering judgment
27 Engineering Design (25%) 1                LS 53,000$        53,000$                     25.0% Engineering judgment
28 Construction Observation (8%) 1                LS 17,000$        17,000$                     8.0% Engineering judgment 19  = Days of Observation
29 Estimated Professional Services Cost 83,000$                     18  = Hrs for Submittals & RFI's
30
31 Overall Professional Services %
32 Estimated Total Cost for Project 296,000$                   28.0%

Notes and Assumptions
1

2
3
4

5

6

7

Earthwork costs have been estimated with the assumption that fill material can be purchased from a location 
within a 10 min one-way haul distance.
This estimate does not include easement acquisition costs necessary to construct the proposed alternative.

All costs are estimates based on the engineer's knowledge of common construction methods and materials.  
Christopher B. Burke Engineering does not guarantee that the actual bid price will not vary from the costs 
used with this estimate.
All costs are in 2014 dollars.
Estimated costs have been rounded.
This estimate does not include unforeseen costs increases that may result from shortages in fuel and 
materials as a result of a natural or man-made disaster.
Costs have been estimated without the benefit of survey data, utility coordination, or design.  This estimate is 
intended for planning level consideration, and should only be used for such purposes.

Opinion of Probable Cost for Little Eagle Creek Watershed Master Plan
Promising Solution 4a:  Decrease Low-Flow Channel Width (Sta 27+00 - 29+50)

Estimated 
Cost 

(Rounded)Line Description Estimated 
Quantities Units Unit Price



Conversion/
Percent Comments

1 Demolition
2 Remove Muck Material 200            CY 10$               2,000$                       Channel bed area x 2ft deep
3 Tree Clearing & Grubbing 0.3             AC 25,000$        8,000$                       Areas from Microstation
4 Estimated Demolition Cost 10,000$                     
5 Channel Improvements & Site Restoration
6 Mass Excavation 100            CY 10$               1,000$                       Value from GIS Cut/Fill Calc
7 Place & Compact Fill Material 400            CY 15$               6,000$                       Value from GIS Cut/Fill Calc
8 Obtain Fill Material 300            CY 10$               3,000$                       Difference between cut & fill
9 Obtain Topsoil Material 600            CY 20$               12,000$                     Value from GIS Cut/Fill Calc
10 Topsoil Placement 600            CY 5$                 3,000$                       Disturbance area + 25% x 6" deep
11 Finish Grading 1,400         SY 2$                 3,000$                       Disturbance area + 25%
12 Erosion Control Blanket 1,400         SY 4$                 6,000$                       
13 Seeding and Restoration 1,400         SY 2$                 3,000$                       Disturbance area + 25%
14 Estimated Channel Improvements & Site Restoration Cost 37,000$                     
15 Miscellaneous
16 Dewatering 1                LS 3,000$          3,000$                       5.0% Engineering judgment
17 Erosion and Sediment Control (10%) 1                LS 5,000$          5,000$                       10.0% Engineering judgment
18 Construction Surveying (2%) 1                LS 1,000$          1,000$                       2.0% Engineering judgment
19 Construction Mobilization/Demobilization (5%) 1                LS 3,000$          3,000$                       5.0% Engineering judgment
20 Project Administration & Unforeseen Additional Costs (50%) 1                LS 24,000$        24,000$                     50.0% Engineering judgment
21 Estimated Miscellaneous Cost 36,000$                     
22
23 Estimated Total Construction Cost 83,000$                     
24
25 Professional Services
26 Topographic Site Survey 1                LS 2,000$          2,000$                       3.0% Engineering judgment
27 Geotechnical Engineering Investigation 1                LS 3,000$          3,000$                       4.0% Engineering judgment
28 Engineering Design (25%) 1                LS 21,000$        21,000$                     25.0% Engineering judgment
29 Construction Observation (8%) 1                LS 7,000$          7,000$                       8.0% Engineering judgment 8  = Days of Observation
30 Estimated Professional Services Cost 33,000$                     7  = Hrs for Submittals & RFI's
31
32 Overall Professional Services %
33 Estimated Total Cost for Project 116,000$                   28.4%

Notes and Assumptions
1

2
3
4

5

6

7 This estimate does not include easement acquisition costs necessary to construct the proposed alternative.

All costs are estimates based on the engineer's knowledge of common construction methods and materials.  
Christopher B. Burke Engineering does not guarantee that the actual bid price will not vary from the costs 
used with this estimate.
All costs are in 2014 dollars.
Estimated costs have been rounded.
This estimate does not include unforeseen costs increases that may result from shortages in fuel and 
materials as a result of a natural or man-made disaster.
Costs have been estimated without the benefit of survey data, utility coordination, or design.  This estimate is 
intended for planning level consideration, and should only be used for such purposes.
Earthwork costs have been estimated with the assumption that fill material can be purchased from a location 
within a 10 min one-way haul distance.

Opinion of Probable Cost for Little Eagle Creek Watershed Master Plan
Promising Solution 4b:  Decrease Low-Flow Channel Width (Sta 31+00 - 32+50)

Estimated 
Cost 

(Rounded)Line Description Estimated 
Quantities Units Unit Price



Conversion/
Percent Comments

1 Demolition
2 Remove Muck Material 300            CY 10$               3,000$                       Channel bed area x 2ft deep
3 Tree Clearing & Grubbing 0.4             AC 25,000$        10,000$                     Areas from Microstation
4 Estimated Demolition Cost 13,000$                     
5 Channel Improvements & Site Restoration
6 Mass Excavation 600            CY 10$               6,000$                       Value from GIS Cut/Fill Calc
7 Place & Compact Fill Material 900            CY 15$               14,000$                     Value from GIS Cut/Fill Calc
8 Obtain Fill Material 300            CY 10$               3,000$                       Difference between cut & fill
9 Obtain Topsoil Material 400            CY 20$               8,000$                       Value from GIS Cut/Fill Calc
10 Topsoil Placement 400            CY 5$                 2,000$                       Disturbance area + 25% x 6" deep
11 Finish Grading 4,600         SY 2$                 9,000$                       Disturbance area + 25%
12 Erosion Control Blanket 4,600         SY 4$                 18,000$                     
13 Seeding and Restoration 4,600         SY 2$                 9,000$                       Disturbance area + 25%
14 Estimated Channel Improvements & Site Restoration Cost 69,000$                     
15 Miscellaneous
16 Dewatering 1                LS 5,000$          5,000$                       5.0% Engineering judgment
17 Erosion and Sediment Control (5%) 1                LS 5,000$          5,000$                       5.0% Engineering judgment
18 Construction Surveying (2%) 1                LS 2,000$          2,000$                       2.0% Engineering judgment
19 Construction Mobilization/Demobilization (5%) 1                LS 5,000$          5,000$                       5.0% Engineering judgment
20 Project Administration & Unforeseen Additional Costs (50%) 1                LS 41,000$        41,000$                     50.0% Engineering judgment
21 Estimated Miscellaneous Cost 58,000$                     
22
23 Estimated Total Construction Cost 140,000$                   
24
25 Professional Services
26 Topographic Site Survey 1                LS 4,000$          4,000$                       3.0% Engineering judgment
27 Geotechnical Engineering Investigation 1                LS 6,000$          6,000$                       4.0% Engineering judgment
28 Engineering Design (25%) 1                LS 35,000$        35,000$                     25.0% Engineering judgment
29 Construction Observation (8%) 1                LS 11,000$        11,000$                     8.0% Engineering judgment 13  = Days of Observation
30 Estimated Professional Services Cost 56,000$                     12  = Hrs for Submittals & RFI's
31
32 Overall Professional Services %
33 Estimated Total Cost for Project 196,000$                   28.6%

Notes and Assumptions
1

2
3
4

5

6

7 This estimate does not include easement acquisition costs necessary to construct the proposed alternative.

All costs are estimates based on the engineer's knowledge of common construction methods and materials.  
Christopher B. Burke Engineering does not guarantee that the actual bid price will not vary from the costs 
used with this estimate.
All costs are in 2014 dollars.
Estimated costs have been rounded.
This estimate does not include unforeseen costs increases that may result from shortages in fuel and 
materials as a result of a natural or man-made disaster.
Costs have been estimated without the benefit of survey data, utility coordination, or design.  This estimate is 
intended for planning level consideration, and should only be used for such purposes.
Earthwork costs have been estimated with the assumption that fill material can be purchased from a location 
within a 10 min one-way haul distance.

Opinion of Probable Cost for Little Eagle Creek Watershed Master Plan
Promising Solution 4c:  Decrease Low-Flow Channel Width (Sta 34+00 - 36+00)

Estimated 
Cost 

(Rounded)Line Description Estimated 
Quantities Units Unit Price



Conversion/
Percent Comments

1 Demolition
2 Tree Clearing & Grubbing 0.2             AC 25,000$        5,000$                       Areas from Microstation
3 Remove Bridge Structure & Foundation 1                LS 15,000$        15,000$                     
4 Estimated Demolition Cost 20,000$                     
5 Channel Improvements & Site Restoration
6 Mass Excavation 300            CY 10$               3,000$                       Value from GIS Cut/Fill Calc
7 Place & Compact Fill Material 300            CY 15$               5,000$                       Value from GIS Cut/Fill Calc
8 Temporary Spoil Stockpile 300            CY 5$                 2,000$                       Difference between cut & fill
9 Obtain Topsoil Material 400            CY 20$               8,000$                       Value from GIS Cut/Fill Calc
10 Topsoil Placement 400            CY 5$                 2,000$                       Disturbance area + 25% x 6" deep
11 Finish Grading 3,100         SY 2$                 6,000$                       Disturbance area + 25%
12 Erosion Control Blanket 3,100         SY 4$                 12,000$                     
12 Seeding and Restoration 3,100         SY 2$                 6,000$                       Disturbance area + 25%
13 Estimated Channel Improvements & Site Restoration Cost 44,000$                     
14 Miscellaneous
15 Dewatering 1                LS 2,000$          2,000$                       3.0% Engineering judgment
16 Erosion and Sediment Control (2%) 1                LS 2,000$          2,000$                       2.0% Engineering judgment
17 Construction Surveying (2%) 1                LS 2,000$          2,000$                       2.0% Engineering judgment
18 Construction Mobilization/Demobilization (5%) 1                LS 4,000$          4,000$                       5.0% Engineering judgment
19 Project Administration & Unforeseen Additional Costs (50%) 1                LS 32,000$        32,000$                     50.0% Engineering judgment
20 Estimated Miscellaneous Cost 42,000$                     
21
22 Estimated Total Construction Cost 106,000$                   
23
24 Professional Services
25 Topographic Site Survey 1                LS 3,000$          3,000$                       3.0% Engineering judgment
26 Geotechnical Engineering Investigation 1                LS 3,000$          3,000$                       3.0% Engineering judgment
27 Engineering Design (25%) 1                LS 27,000$        27,000$                     25.0% Engineering judgment
28 Construction Observation (6%) 1                LS 6,000$          6,000$                       6.0% Engineering judgment 7  = Days of Observation
29 Estimated Professional Services Cost 39,000$                     6  = Hrs for Submittals & RFI's
30
31 Overall Professional Services %
32 Estimated Total Cost for Project 145,000$                   26.9%

Notes and Assumptions
1

2
3
4

5

6

7 This estimate does not include easement acquisition costs necessary to construct the proposed alternative.

All costs are estimates based on the engineer's knowledge of common construction methods and materials.  
Christopher B. Burke Engineering does not guarantee that the actual bid price will not vary from the costs 
used with this estimate.
All costs are in 2014 dollars.
Estimated costs have been rounded.
This estimate does not include unforeseen costs increases that may result from shortages in fuel and 
materials as a result of a natural or man-made disaster.
Costs have been estimated without the benefit of survey data, utility coordination, or design.  This estimate is 
intended for planning level consideration, and should only be used for such purposes.
Earthwork costs have been estimated with the assumption that fill material can be purchased from a location 
within a 10 min one-way haul distance.

Opinion of Probable Cost for Little Eagle Creek Watershed Master Plan
Promising Solution 12:  Remove Abandoned Bridge & Regrade Banks (Sta 62+50 - 64+00)

Estimated 
Cost 

(Rounded)Line Description Estimated 
Quantities Units Unit Price
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