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Manistique Sea Lamprey Barrier Project 

Hydraulic Analysis – updated March 2018 

1.0 Introduction 

The city of Manistique is a located on the south shore of the Upper Peninsula of the State of Michigan and 

on the north shore of Lake Michigan, about 93 miles from the Mackinaw Bridge and about 380 miles from 

the city of the Detroit. The city of Manistique is the county seat of Schoolcraft County and is the only 

incorporated municipality in the county. The Manistique River flows into Lake Michigan forming 

somewhat of a natural harbor which has since been improved with breakwaters, dredging, and a lighthouse. 

The Manistique River is a 67-mile-long (108 km) river that winds southward through the central Upper 

Peninsula of Michigan from its headwaters near Lake Superior to its mouth in Lake Michigan. It drains 

approximately 1,461 square miles (3,780 km2) of the Upper Peninsula, including most of Schoolcraft 

County and small portions of Alger County, Delta County, Luce County, and Mackinac County. 

The Great Lakes Fishery Commission (GLFC) estimates that without lampricide treatment, the Manistique 

River would contribute approximately 285,400 sea lampreys to the Lake Michigan population annually. 

To control this recruitment, the Fish and Wildlife Service (FWS), acting as an agent for the GLFC, treats 

the river with the lampricide. This operation involves the application of TFM in the Manistique River as 

needed, typically once every four years at a cost of $513,600 (in 2012 dollars) per treatment. These 

applications are believed to reduce recruitment by about 95% and with a natural mortality rate of 30% for 

metamorphosed sea lamprey, the remaining 10,000 recruits would be expected to cause the death of about 

66,700 fish in Lake Michigan each year. Although lampricides are highly selective at proper application 

rates, higher concentrations can be extremely toxic to non-target organisms. Some impacts from the 

application of TFM are likely on the distribution and abundance of native species in the river, particularly 

on invertebrates and native lamprey populations.  These impacts are not currently documented.  

A sea lamprey barrier (SLB) is proposed to be constructed in the Manistique River in the City of Manistique, 

MI. There is an existing concrete flume on the west side of the channel, with concrete training walls on 

either side.  The center flume wall separates the flume from the river.  Throughout the report, there will be 

references to the ‘river section’ and ‘flume section’. After extensive preliminary analysis, the preferred 

barrier location is just downstream of the existing dam, formerly owned by Manistique Papers, Incorporated 

and referred to in this appendix as (MPI).  

The minimum design criterion for the barrier’s effectiveness to block sea lamprey is to maintain at least a 

1.5 foot separation between the barrier crest and the tailwater elevation at the 6.67% annual chance 

exceedance (ACE) (15-year) flood frequency.  

A steady state 1D hydraulic model was developed using the Hydrologic Engineering Center’s River 
Analysis System (HEC-RAS), version 5.0.3. The hydraulic model was created to determine the appropriate 

barrier crest elevation and to evaluate floodplain impacts of the proposed project. The final barrier design 

alternative is a sheet pile wall barrier placed at the downstream face of the proposed sea lamprey barrier 

access footbridge and will be located about 17-20 feet downstream of the existing MPI dam. 

Figure 1 of Section A - Figures shows an overview of the proposed project area. 
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Manistique Sea Lamprey Barrier Project 

Hydraulic Analysis – updated March 2018 

2.0 Hydrology 

Discharge data for the flood frequency profiles utilized in the hydraulic model for the Manistique River 

were obtained from multiple sources, including the effective FEMA FIS, a 06 November 2008 memo 

provided by Wenck Associates, a Michigan Department of Environmental Quality (MDEQ) discharge 

request received 21 October 2010, and a flood frequency analysis (FFA) on the U.S. Geological Survey 

(USGS) Manistique gauge data (#04056500). The 1% (100-year) effective Federal Emergency 

Management Agency (FEMA) discharge of 20,000 cubic feet per second was used, which is also the MDEQ 

verified discharge. The 0.5% (200-yr), 20% (5-year), and 50% (2-year) discharges from MDEQ were used. 

The 10% (10-year) and 99.9% (1-year) discharges from Wenck were used. The 4% (25-year), 5% (20-

year), and 6.7% (15-year) discharges were determined through interpolation of the given discharges using 

a logarithmic plot. The flows for the seasonal sea lamprey spawning period of March through June were 

obtained from the USGS gauge located approximately six miles upstream of Manistique. From a gage 

correlation done by Wenck, it was determined that the low flows from this gauge correlated well to the 

available dam gauge data and was deemed appropriate to use for statistical analysis. The average daily 

flows for the spawning period March through June were obtained from the USGS gauge data over the period 

of record 1938-2010. 

A flood frequency analysis on the USGS gage data was also performed in HEC-SSP to verify that the 

discharge values from the effective FEMA FIS and the MDEQ discharge request were reasonable and 

appropriate. A basin area ratio method was used to transpose the discharge data from the USGS gage to 

the project location, and Bulletin 17C Expected Moments Algorithm analyses were run on the data.  All of 

the MDEQ flood flows were within the 0.05 and 0.95 confidence limits of the FFA computations, so the 

MDEQ flood flows were deemed appropriate. A copy of the MDEQ discharge request,Wenck memo, and 

the Bulletin 17C plot can be found in Section D - Hydrology. 

The discharge values for the Indian River were taken from the MDEQ Flood and Low Flow Database for 

the 0.2% (500-yr), 0.5% (200-yr), 1% (100-year), 2% (50-yr), and 10% (10-year) discharge.  The 4% (25-

year), 5% (20-year), 6.7% (15-year), 20% (5-year), 50% (2-year), and 99.9% (1-yr) discharges were 

determined through interpolation of the given discharges using a logarithmic plot. Table 1 shows the 

frequency discharges used in the hydraulic model.  

Table 1:  Flood Frequency Discharges, cubic feet per second (cfs) 
River 0.2% 

500-yr 

0.5% 

200-yr 

1% 

100-yr 

4% 

25-yr 

5% 

20-yr 

6.67% 

15-yr 

10% 

10-yr 

20% 

5-yr 

50% 

2-yr 

99.9% 

1-yr 

Manistique River 

25,000 22,000 20,000 15,500 14,750 13,800 13,468 11,000 7,700 2,770 

Indian River 

2,400 2,100 1,900 1,375 1,300 1,215 1,100 900 700 600 

River 
Mar-Jun Avg Mar Avg Apr Avg May Avg Jun Avg 

Manistique River 
2,220 1,340 3,990 2,270 1,275 

Indian River 
443 310 520 560 380 
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2.1 Statistical Analysis 

A statistical analysis was completed in May 2017 to determine the exceedance probability of various flows. 

Figure 1 is the flow exceedance curve for the daily flows over the period of record (26-March-1938 to 17-

May-2017) for March through June average spawning period at the USGS gauge and transferred to the 

project site by the basin ratio method. The discharge of the 6.67% frequency event (13,800 cfs) was 

exceeded 0.25% of the time in the averaged spawning period, the discharge of the 5% event (14,750 cfs) 

was exceeded 0.18% of the time in the averaged spawning period, and the discharge of the 4% design event 

(15,500 cfs) was exceeded 0.17% of the time in the averaged spawning period. 

Figure 1: Flow Exceedance Probability Curve for the Spring Spawning Period (March – June Averaged 
Daily Flows), Manistique Gauge Period of Record (1938-2017) 

The flow exceedance probabilities were calculated for each individual month in the spawning period in 

addition to the March – June average monthly flows. Table 2 shows the daily flow statistics over the 

spawning months for the period of record.  

Table 2:  Flow Duration Analysis for the Spring Spawning Months 

% time exceeded 

flood event cfs March April May June Mar-Jun Avg 

6.67% ACE (15-yr) 13800 0.09 0.63 0.26 < 0.01 0.25 

5% ACE (20-yr) 14750 0.09 0.45 0.23 < 0.01 0.18 

4% ACE (25-yr) 15500 0.09 0.44 0.21 < 0.01 0.17 
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2.2 Future Conditions Hydrology 

According to a State of Michigan Department of Natural Resources’ Manistique River Assessment report 
conducted in October 2004, the Manistique River watershed is comprised primarily of undeveloped land, 

with only 0.2% developed.  Most of the land in the watershed, 57.1%, consists of wetlands; 12.2% is 

covered by emergent herbaceous wetland and 44.8% is covered by woody wetlands.  Conifer, deciduous, 

and mixed conifer and deciduous upland forests cover 32.8% of the watershed.  Minimal landuse, just 

1.6%, is agricultural and occurs in areas of loamy soils.  Agriculture is further limited by the watershed’s 
frigid climate and short growing season. 

Because of Michigan’s glacial history, much of the landscape is comprised of sand.  The Manistique 
River system is quite dynamic, and the geomorphogy of the river can be seen in all of the oxbow lakes 

along the river and the large number of sloughs in the watershed. These wetlands and floodplains are 

protected from urbanization.  In fact, this area of the Upper Peninsula of Michigan is very rural, and there 

is little to no risk of urbanization occurring in the area during the life of the project. 

Due to these watershed characteristics, future conditions hydrology is not expected to change from the 

existing conditions. 

3.0 Geometry Data 

Channel and overbank surveys, for a total of 18 cross-sections, were conducted in August 2009 by Gourdie 

Fraser, contracted by USACE. The MPI dam was also surveyed. These surveys can be found in Section E 

– Survey Data. The dam was modeled using this information as well as dam survey data prepared by Davis 

Land Surveyors in December 2008 and Bittner Engineering dam details from their December 2009 dam 

inspection report.  See Section F – Dam Survey for this information. 

The average existing sill height on the river side of the dam is about 596.8 feet NAVD88. The average sill 

height on the flume side is about 597.8 feet NAVD88.  The city’s water main running across the top of the 

dam is at a centerline elevation of 615 feet NAVD88. The NAVD88 vertical datum was used in the model 

and throughout this report unless otherwise noted. The 2009 Gourdie Fraser survey data and all of the 

Corps surveys were reported in NAVD88. The prior existing dam data and FEMA elevations were in the 

NGVD29 datum and were converted to NAVD88 for the model. The National Geodetic Survey Data Sheet 

for this area gives a conversion factor from NAVD88 to NGVD 29 of -0.01 feet, and can be seen in Section 

G – Datum. 

Additional topographic data that were used to generate the geometry files consist of the original HEC-2 

model cross sections from FEMA, USACE harbor soundings from a bathymetric survey conducted on 

October 12, 2009, USGS 10-mr Digital Elevation Model (DEM) for some of the overbank data, and survey 

data points collected by the Detroit District’s Soo Area Office (SAO) on numerous occasions from 2011 to 

2016. A digital surface was developed that utilized the best available bathymetric and topographic 

information. Breaklines at breaks in slopes (such as at the river bottom, top of banks, top of walls, etc) 

were digitized and assigned elevations at vertices based on the collected survey data. A 10-m Digital 
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Elevation Model (DEM) within the location of the USGS Manistique East–NW and Manistique West–NE 

quadrangle maps was utilized to obtain station and elevation points for the overbanks of several cross 

sections.  All data (surveys, DEM, and breaklines) were combined into a single 3-dimensional surface that 

was used to extract all cross section elevation data for the HEC-RAS model. Figure 2 of Section A - Figures 

shows the locations of all of the elevation data used to develop the 3-dimensional surface. Figure 3 of 

Section A – Figures shows the final existing surface used to create the geometry data. 

There is a west bank concrete training wall that extends from upstream of the dam at the railroad to 

downstream near the MPI mill at the end of the flume, and an east training wall that extends approximately 

300 feet downstream of the dam along the east river bank. The elevation of the top of the west wall ranges 

from about 606-611 feet throughout its entire length, and a range of about 608.42-610 feet from the railroad 

to the MPI dam. The term “flume wall” in this report references the center wall, which is the wall that runs 

down the center of the channel. The flume is a concrete channel on the west side of the channel that was 

used to direct water to the mill. The channel splits at the dam where the flume wall’s upstream extent is, 
creating separate river and flume channels. Discharge and water levels differ between the two sides, and it 

is modeled as two separate reaches. 

See Section C - Photos for photos of the project area. 

4.0 Hydraulic Analysis 

The HEC-RAS project file name for the hydraulic analysis is titled, “Manistique Sea Lamprey Barrier”. 
The Existing Conditions is based on the geometry data described in Section 3.0 of this report and includes 

cross sections based on the harbor bathymetric data, old HEC2, survey data, breaklines, and an existing 

surface generated within the project area. Additional major differences between the previous HEC-2 model 

and the current Existing Conditions model include: modifications to the dam and flume wall based on a 

more detailed dam survey; the split flow analysis at the dam; lateral weir optimization; extended cross-

sections; the addition of multiple cross-sections with survey data; and additional area of an approximate 

study with cross-sections cut directly from the DEM with no channel data to get an estimate of the upstream 

impacts. A detailed description of the existing conditions is discussed in Section 4.1 

The project consists of the construction of a cantilevered steel sheet pile (SSP) wall and the replacement of 

the west training wall. The proposed alternative would be constructed about 17 feet downstream of the 

MPI dam, on the downstream face of a proposed sea lamprey barrier access footbridge/walkway.  

Comparisons between the existing and proposed conditions were made to determine impacts to the site, and 

are discussed in Section 4.2. 

The upstream extent of the FEMA HEC-2 data is approximately 3,300 feet upstream of the railroad bridge. 

The upstream extent of the detailed study in the existing and proposed models extends an additional 4,000 

feet to try to capture more of the Jamestown slough area of the floodplain; the model then continues on the 

Manistique River another 15,000 feet as an approximate study, with no channel or survey data, to better 

understand the upstream impacts and stops when the existing and proposed conditions energy grade 

elevations are within 0.005 ft. The Indian River, whose confluence with the Manistique River is in the 

Jamestown Slough area, was modeled for its entire extent to quantify impacts from the backwater of the 
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proposed project. The downstream model extent is Lake Michigan. The effective FIS reports a starting 

water surface elevation using the Lake Michigan June long-term average of 579.2 feet, which was most 

likely from prior to 1990. The downstream boundary starting water surface elevation has been updated and 

set to 578.8 feet, which is the annual long-term lake-wide average for Lake Michigan (from 1918-2016), as 

reported by the U.S. Army Corps of Engineers (USACE), Detroit District; this was done to incorporate 

twenty more years of water level data and to use a year-long average. 

The hydraulics computed in the HEC-2 model were based on manually-developed rating curves that 

determined a 100-year flow of 9,300 cfs discharging through the flume side of the dam and 10,700 cfs 

discharging through the river side, with all gates open. As flow was not physically routed through the dam 

in the HEC-2 model, separate models had been developed to determine flow distribution and starting water 

surface elevation for the river and flume reaches. For this project analysis, the system is modeled together 

with a split flow optimization tool utilized in HEC-RAS along with a lateral weir to represent the flume and 

river reaches, which is further explained in Section 4.1. 

Since the FIS was published, physical changes to the dam and the system have been made but had not been 

incorporated into a model or a Flood Insurance Rate Map (FIRM) map change. The effective FIRM is 

located in Section H – FEMA FIRM. The discharge rating curves of the effective FIS did not use the three 

most outer bays and the five powerhouse bays in calculations as they were closed at that time. Currently, 

all bays are considered open as most of the gates and stop logs have been replaced with fixed crest weirs. 

Between 1997 and 2003, a 1,060 foot long portion of the flume wall downstream of the M-94 bridge was 

cut down from an approximate elevation of 606 feet to about 594-596 feet. These changes have been 

incorporated into the hydraulic model for the sea lamprey barrier proposed project. 

4.1 Existing Conditions 

Multiple reaches were used in the existing conditions Manistique River model plan and subsequent 

proposed plans. The existing FEMA HEC2 cross-sections, the current dam and wall configurations and all 

new surveyed cross-sections were incorporated into the model. In instances where the new surveys overlaid 

existing FEMA cross-section locations, the new surveys were used. Ineffective flow areas were placed 

where appropriate to define areas where the water was not actively being conveyed. The pedestrian bridge 

deck and piers downstream of the dam were corrected to represent present conditions. The friction factor, 

Manning’s n, was taken from the effective FIS model and verified or adjusted as needed from both on-site 

and photo observations. 

A split flow optimization set at the dam was utilized to compute separate water surface profiles for both the 

river and flume sections. The optimization allows for the flow to be distributed to each channel using an 

iterative approach to try to reach energy grade line tolerances. This allows for the model to see different 

flows and water levels in the two reaches. 

A lateral weir was utilized in the model where the flume wall has been cut down at the downstream end of 

the flume section. The lateral weir begins at cross-section (XS) 5667 which is located approximately 50 

feet downstream of the M-94 bridge, and ends at the end of the flume wall at XS 4990. Optimization of the 

lateral weir allows weir flow over multiple cross-sections when the water level reaches and overtops the 
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top of the wall on the flume side, spilling over to the river side. The flow change to both the river and flume 

sections due to the weir flow is accounted for with the lateral optimization tool. The output tables located 

in Section B - Tables include the resulting discharge that was optimized for each reach and flood frequency 

due to the split flow optimization and the lateral weir optimization. Figure 4 of Section A - Figures shows 

the location of the cross-sections used in the hydraulic model. 

A lateral weir is also included in the model on the right overbank of the ‘Upper’ Manistique reach just 
downstream of the railroad tracks. This elevation of the lateral weir corresponds to the existing wall located 

in this area.  The lateral weir is modeled as having a Tailwater connection ‘Out of the System’ on the right 

overbank. The flowrate over this weir is calculated as a function of the headwater elevation, which must 

exceed 608.42 feet (the lowest elevation on the wall) in order for flow to occur over the lateral weir. Under 

the existing conditions, the elevation of 608.42 is not exceeded under any modeled flowrate. Because of 

this, no overland reach was modeled for the existing conditions. If a given flowrate were to overtop the 

lateral weir, then an overland reach would be modeled during the plans and specs phase. 

The existing condition water surface profiles for the Mar-Jun Avg, 6.7%, and 1% frequency discharges are 

shown below in Figure 2 (with flume reach) and Figure 3 (with river reach). 
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Figure 2: Existing Conditions for Mar-Jun Avg, 6.67%, & 1% Frequency Profiles – Flume Reach 
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Figure 3: Existing Conditions for Mar-Jun Avg, 6.67%, & 1% Frequency Profiles – River Reach 

The existing conditions model yielded different flood frequency profiles than the effective FIS due to all of 

the changes described in Section 4.0. A water surface elevation of approximately 605.70 feet for the 1% 

elevation, or base flood elevation (BFE), was calculated in the model just upstream of the dam, compared 

to the corresponding effective FIS water surface elevation of 611 feet. Downstream of the dam, there are 

also water elevation differences between the existing conditions model and the FEMA elevations. The river 

section of the existing model has a tailwater 1% water surface elevation of 600.46 feet, while the FEMA 

FIS 1% elevation is 604 ft. The flume section has a tailwater 1% water surface elevation of approximately 

602.4 feet, while the FEMA FIS 1% elevation is 607 feet. Changes to the model, such as cross-section 

surveys, physical dam and flume wall modifications, split flow analysis and optimization, lateral weir flow 

optimization, incorporation of an inline weir at the downstream end of the flume for the lower gate structure, 

and use of HEC-RAS version 5.0.3 (which utilizes different computation algorithms than HEC-2) 

contribute to the differences seen between the models. 

The water elevation taken at the time of the 2009 survey at a location about 500 feet upstream of the dam, 

showed a “low” water elevation of 599.3 feet. The existing conditions model corresponding cross-section, 

XS 8148, has the March – June Average flow frequency water surface elevation at 599.44 feet, which 

corresponds reasonably well with the survey. 

Historically, the upstream pool elevation at normal flows was six feet higher than it currently is due to the 

impoundment needed for power generating. In speaking with Bittner Engineering, the consultant whom 

performed MPI’s dam inspections, they stated that the only dam operating condition set by the state is to 

maintain flow down the river side of the channel, to submit permits for dam modifications, and for the 

design capacity of the 0.5% discharge frequency to be maintained. There is an existing training wall that 
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extends north and south of the railroad bridge on the west bank while the river maintains a southwesterly 

direction at the same location. This was probably due to the historic nature of the dam impoundment and 

was utilized as a means of flood protection. 

A summary table of water surface elevations at the major project locations is show in Table 3Table 5 below, 

and the full HEC-RAS output tables can be found in Section B - Tables. 

Table 3: Summary Table of Water Surface Elevations for Existing Conditions 
Effective FEMA 

Elevation (NAVD88ft)

1% Mar-Jun Avg 6.67% 1% 0.20%

Max Jamestown Slough n/a 601.19 607.72 609.83 611.25

Max Berm Loading 611 599.76 604.72 606.51 607.63

Headwater (Dam) 611 599.38 603.94 605.7 606.75

Tailwater (River Side) 604 594.3 598.77 600.46 601.58

Tailwater (Flume Side) 607 595.43 599.07 602.4 604.11

Existing Conditions

Water Surface Elevations (NAVD88ft)

4.2 Proposed Alternatives 

The proposed design alternative plans and information can be found in Engineering Appendix A of the 

USACE Manistique Sea Lamprey Barrier Detailed Project Report (DPR). Our design alternative is 

described below as Alternative 1 to match the naming from the DPR. The proposed design is a SSP barrier 

located approximately 17 feet downstream of the existing dam with a proposed sea lamprey barrier access 

footbridge.  The alternative also includes four sea lamprey traps.  The alternatives are described below. 

4.2.1	 Alternative 1: Cantilever Steel Sheet Pile (SSP) Wall at Downstream Face of 

Proposed Sea Lamprey Barrier Access Footbridge and downstream of Existing 

MPI Dam, 600.0’ Barrier Crest Height, with entire Center Flume Wall Cut to 

Bedrock, and Upstream Berm on West Bank at Height of 609’, with a 6.67% 

Design Event 

A SSP wall (“the barrier”) will be placed approximately 17 feet downstream of MPI dam to a height of 

600.0 feet NAVD88 on the downstream face of the proposed sea lamprey barrier access footbridge. This 

proposed barrier crest height provides a 1.5 foot drop from the tailwater to the crest for the 6.67% (15-year) 

flood event. The existing dam sills, which are at elevations of approximately 597 feet on the river side and 

approximately 598 feet on the flume side, and piers are to be left in place except for the removal of gates. 

The entire center flume wall will be removed to the channel bedrock elevation from the MPI dam to the 

end of the existing wall, keeping the old gate structure in place at the downstream most part at the old plant. 

This allows for a lower tailwater elevation at the MPI dam and a lower barrier crest height. That, along 

with changing the design to the 6.67% (15-year) flood event, allowed for maintaining the required drop at 
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the proposed barrier without upstream flood impacts due to the 1% flood event. This will also allow for 

better trapping efficiency at the dam due to the lower barrier height.  

In order to remove the center flume wall, the split flow analysis was removed from the hydraulic model, 

the lateral weir representing the flume was removed, and the downstream junction for the river and flume 

reaches was moved to the proper location to simulate this change in location for where the river and flume 

channels combine. This resulted in the entire Manistique River modeled in one reach through the project 

location.  All cross-sections, bridges, and weirs from the flume side and river side were combined to show 

one complete cross-section and the center concrete flume wall was removed from the cross-sections. The 

manning’s n-values were kept the same as the concrete walls and rock bottom of the flume as that will not 

be removed.  

The proposed access footbridge/walkway will consist of a 3 foot wide metal grated walkway, and it will 

use H-piles for the support structure. It will be constructed just downstream of the MPI dam, with a low 

steel bottom elevation of 610.25 feet. This proposed grated walkway has been modeled just downstream 

of the MPI dam with the proposed barrier two feet downstream of the walkway due to limitations in HEC-

RAS which only allow one type of structure at a single location. Two platforms will be constructed at the 

outside edges of the channel, at the same elevation of the walkway, with a hoist support structure above the 

walkway for lamprey trap access. The walkway and platform will serve as access to the lamprey traps. 

Four lamprey traps will be placed in the channel bed just downstream of the barrier.  

The lateral weir included in the existing model on the right overbank of the ‘Upper’ Manistique reach just 
downstream of the railroad tracks is still in the proposed model.  With the existing condition’s lateral weir 
in place, the proposed project did cause water levels to increase, and the proposed 0.5% annual exceedence 

probability flood event then overtoped the existing training wall with a max berm loading elevation of 610.1 

ft. As the training wall is failing in numerous spots and a pool must be maintained for the 6.67% design 

flood event for the sea lamprey barrier, this alternative requires a berm along the upstream west wall that 

can reliably contain that pool. A berm with a top elevation of 609 ft NAVD88 was added to contain the 

6.67% AEP design flood flows and the corresponding elevation of 606.53 ft NAVD88 with some factor of 

safety. While this elevation is slightly higher than the proposed 1% AEP water surface elevation, the berm 

is not designed to protect against the 1% AEP flood event and it will not be a certified levee for use in the 

Nation Flood Insurance Program (NFIP). The lateral weir is modeled as having a Tailwater connection 

‘Out of the System’ on the right overbank. The flowrate over this weir is calculated as a function of the 
headwater elevation, which must exceed 609 feet (the lowest elevation on the proposed wall) in order for 

flow to occur over the lateral weir. Under the proposed conditions, the elevation of 609 ft is only exceeded 

under the 0.2% AEP flowrate. Because of this, no overland reach was modeled for the proposed conditions 

either. 

This system is very hydraulically complex, and the actual system has both subcritical and supercritical flow 

areas. The hydraulic model was initially run in a mixed flow regime to account for this, but it was then run 

in a subcritical flow regime to compare results. As expected, the two plans are the same except in the areas 

where supercritical flow would occur. In the subcritical regime plan, any area that would be supercritical 

flow defaults to critical depth, which is a more conservative approach and aligns with FEMA standards. 

All results and figures listed in the report are based on the subcritical flow run. The output tables located 
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in Section B - Tables include the resulting discharge that was optimized for each reach and flood frequency 

due to the split flow optimization and the lateral weir optimization. 

A summary of the barrier tailwater drop and barrier height are shown in Table 4 below. This alternative 

provides the required 1.5 foot drop at the 6.67% flood frequency necessary to prevent the passage of sea 

lamprey.  

Table 4: Summary of Barrier Height and Barrier Tailwater Drop for Alternative 1 

Barrier Elevation, 

ft (NAVD88) Drop @ 6.67%, ft 

Proposed SLB 600.0 1.62 

The proposed condition water surface profiles for the Mar-Jun Avg, 6.67% (the sea lamprey barrier design 

event), and 1% frequency discharges are shown below in Figure 4. A summary table of water surface 

elevations at the major project locations is show in Table 5 below, and the full HEC-RAS output tables can 

be found in Section B - Tables. 

Table 5: Summary Table of Water Surface Elevations for Existing Conditions and Alternative 1 
Effective FEMA 

Elevation (NAVD88ft)

1% Mar-Jun Avg 6.67% 1% 0.20% Mar-Jun Avg 6.67% 1% 0.20%

Max Jamestown Slough 601.19 607.72 609.83 611.25 603.01 608.5 610.69 612.54

Max Berm Loading 611 599.76 604.72 606.51 607.63 602.53 606.53 608.44 610.1

Headwater (Dam) 611 599.38 603.94 605.7 606.75 602.48 606.03 607.84 609.49

Tailwater (no center flume wall) 593.37 598.38 601.5 602.53

Tailwater (River Side) 604 594.3 598.77 600.46 601.58

Tailwater (Flume Side) 607 595.43 599.07 602.4 604.11

Not applicable for that Condtion

Proposed tailwater elevation used to determine SLB crest height for 1.5 foot drop.

Existing Conditions Proposed Conditions

Water Surface Elevations (NAVD88ft) Water Surface Elevations (NAVD88ft)
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Figure 4: Alternative 1: Mar-Jun Avg, 6.67%, & 1% Frequency Profiles 

The proposed conditions for Alternative 1 has been compared against the existing conditions for multiple 

impact assessments, from the low flows for fish passage and wetlands, to the design flow for project 

assessment and the takings analysis, to 1% floodplain impacts. This alternative combo meets all of the 

project criteria, and it has been selected as the preferred alternative. The proposed condition water surface 

profiles for the Mar-Jun Avg, 6.67%, and 1% frequency discharges are compared to their corresponding 

existing conditions water surface profiles shown below in Figure 5 and Figure 6. 
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Figure 5: Alternative 1 vs Existing Conditions: Mar-Jun Avg, 6.67%, & 1% Frequency Profiles – 
Manistique River Upstream of Indian River 
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Figure 6: Alternative 1 vs Existing Conditions: Mar-Jun Avg, 6.67%, & 1% Frequency Profiles – Indian 
River Tributary 
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4.2.2	 Alternative 2: Concrete Post and Panel Barrier at Downstream Face of Proposed 

Sea Lamprey Barrier Access Footbridge and downstream of Existing MPI Dam,, 

600.0’ Barrier Crest Height, with entire Center Flume Wall Cut to Bedrock, and 

Upstream Berm on West Bank at Height of 609’, with a 6.67% Design Event 

This alternative has the same design considerations as alternative 1, but it would be constructed as a 

concrete post and panel barrier instead of a SSP barrier.  Hydrologic and hydraulically, this alternative 

would be the same as alternative 1.  

4.2.3	 Previously Considered Alternatives 

Numerous previously modeled alternatives were analyzed in both a prior non-georeferenced HEC-RAS 

hydraulic model and in a prior version of the current hydraulic model. The earlier scenarios/options 

modeled and analyzed over the years included various locations for the proposed barrier, numerous 

tailwater and barrier crest separation criterion and design flood events, numerous options for having either 

one barrier crest height across the river or different barrier heights, and also numerous options of the flume 

wall removal.  

A previous design of a SSP wall at the downstream face of the proposed sea lamprey barrier and access 

footbridge was located downstream of the existing MPI dam with a barrier crest height of 601.5’ NAVD88 
with the downstream existing flume wall cut to bedrock at MPI cut down location. That design also required 

an upstream berm on the west bank at height of 609’ NAVD88. That design provided a 1.5 ft drop for the 

4% design flood event. While this design alternative met the required drop criteria, the alternative caused 

upstream flood impacts to the 1% annual chance flood event which impacted other property owners along 

the Manistique and Indian Rivers.  Due to those impacts, this alternative was not chosen.  

4.3 Floodplain Impacts of the Preferred Alternative (Alternative 1) 

The effective FEMA FIS starts at the mouth of the Manistique River and continues upstream for 

approximately 2 miles, to River Station 11796.2. The Manistique River in this area is designated as a 1% 

Zone AE detailed study, and it end downstream of the Jamestown Slough. The effective FEMA map has 

the west wall located from the railroad to the MPI dam as being overtopped, and the area of the adjacent 

low ground is designated as a 1% Zone A floodplain. The FEMA map shows that the flooding is contained 

by the crest of the River Street roadway, but no modeling or analysis was done at the time to verify that. 

While the proposed berm height of 609 feet will contain the 1% floodplain, it was included in the proposed 

design so we can meet the project’s required design pool, not for protection of the 1% flood event, and it 

will not be certified as a levee for the FEMA NFIP. The area beyond the berm will remain the same and 

will still be designated as a 1% Zone A floodplain. 
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The upstream extent of the detailed study portion of the model is located upstream of the confluence of the 

Manistique and Indian Rivers. At that location, River Station 27020.28 in the hydraulic model, the 

proposed 1% energy-grade elevation is greater than 0.005 ft. As such, the hydraulic model was extended 

upstream as an approximate study an additional eight miles with the cross-sections cut from the 10 m DEM 

until the increased elevation was less than 0.005 ft. As this area is State owned forest, the MDEQ floodplain 

engineer for this project area agreed that would be an appropriate methodology back in 2014.   

The proposed alternative does increase the 1% floodplain upstream of the proposed barrier, especially in 

the wetland area of the State owned land in the Jamestown and Island Sloughs. The impacts to the 1% 

floodplain have been analyzed, and the floodplain delineation map for the proposed alternative at the 1% 

frequency is shown in Figures 5 - 8 of Section A - Figures. The delineations were created utilizing the 

HEC-RAS cross-sections along with the DEM described in Section 3.0. The 1% proposed floodplain only 

touches a few insurable properties along the Indian River, near River Stations 18525.36 to 21813.00, and 

those properties were already in the existing 1% floodplain; the increased 1% energy-grade elevation is less 

than 0.005 ft at those locations.  See Figure 8 of Section A – Figures for a close up of this area. 

5.0 FEMA Submittal Process and State Floodplain Permitting 

FEMA guidelines require that any proposed work that increases the base flood elevation or is in a floodway 

submit a Conditional Letter of Map Amendment (CLOMR) prior to construction. The timeline for a 

CLOMR varies but may take up to 12 months. After construction, a Letter of Map Revision (LOMR) is to 

be submitted for any changes to the base flood elevation, and is required within six months of project 

completion. Changes in elevation are based upon the effective existing conditions, as published by FEMA. 

When known changes to existing conditions occur, a new model and or map should be submitted to then 

be subsequently used as the effective map. Since changes to the river system have occurred since the 

modeling and mapping of the Manistique River became effective by FEMA, but those changes were never 

submitted and incorporated to lower the base flood elevations, our proposed alternative does not increase 

the published FEMA base flood elevations. In fact, while the proposed project does increase water surface 

elevations as compared to the existing conditions, it actually lowers them when compared to the effective 

FEMA baseflood elevations. As there is construction in the floodway and significant changes to the river 

and floodplain as compared to the effective FIS, a CLOMR will still be required.  

The State of Michigan floodplain office will also need to be notified of the proposed plans to coordinate 

any map changes, and a permit will be required. The state regulates floodplains in that no harmful 

interference or increase in the 1% flood elevation shall occur in a floodway or floodplain. See Section 4.3 

above for the preferred alternative’s floodplain impacts. As part of the State Floodplain permit for the 

barrier project, the project will probably require a notification to adjacent properties, an assurance that the 

flood capacity in the water course would be maintained, and notification to the city floodplain manager and 

any effected property owners of pending changes. The State Floodplain permit for the barrier project would 

be subject to public notice prior to approval.  
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6.0 Conclusion 

The preferred alternative is Alternative 1, the SSP barrier. This is the alternative variation listed in Section 

4.2.1 that has a barrier height of 600.0 feet NAVD88 with the full removal of the center flume wall to 

bedrock. A berm will be constructed near the old training floodwall upstream of the proposed sea lamprey 

barrier to the railroad to contain the upstream design water surface pool elevation required for the SLB. 

The separation between the tailwater and the barrier crest for this alternative meets the 1.5 foot drop design 

criterion at the 6.67% flow frequency, which is the recommended frequency at which the sea lamprey 

should be blocked, and it is the lowest cost alternative that meets all project criteria. 

The proposed berm in the preferred alternative was designed to contain the 6.67% flood event for the design 

criteria, and while it also contains the 1% and smaller flood events, it will not be a FEMA certified levee 

and the area on the landward side of the berm will not change from the current Zone A approximate 1% 

floodplain delineation.  

The proposed alternative does increase the water-surface elevations and the associated floodplains upstream 

of the proposed SLB, but most of it is contained in the wetland areas of the State owned land in the 

Jamestown and Island sloughs near the confluence of the Manistique and Indian Rivers, within the channel 

of the Manistique and Indian Rivers, or the increased change of energy-grade elevation is less than 0.005 

ft at any insurable structure located in the floodplain. Even though there is an increase in the proposed 

condition water elevations from the existing condition for the 1% event, the water surface elevation is lower 

than the effective FEMA 1% base flood elevation. A CLOMR will be required due to construction in a 

floodway and to revise the base flood elevations. 
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HEC-RAS Plan: Existing extended
River 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)
Manistique Upper_US_IndianR 82341 500-yr 20000.00 602.16 618.56 618.696 0.000306 3.57 13852.13 3456.52 0.19
Manistique Upper_US_IndianR 82341 200-yr 17600.00 602.16 618.14 618.272 0.000291 3.39 12445.86 3314.04 0.19
Manistique Upper_US_IndianR 82341 100-yr 16000.00 602.16 617.85 617.969 0.000280 3.26 11478.87 3209.72 0.18
Manistique Upper_US_IndianR 82341 25-yr 12400.00 602.16 617.08 617.188 0.000248 2.91 9163.40 2832.80 0.17
Manistique Upper_US_IndianR 82341 20-yr 11800.00 602.16 616.94 617.042 0.000242 2.85 8765.49 2758.46 0.17
Manistique Upper_US_IndianR 82341 15-yr 11040.00 602.16 616.75 616.842 0.000236 2.77 8234.74 2656.08 0.16
Manistique Upper_US_IndianR 82341 10-yr 10774.40 602.16 616.67 616.769 0.000234 2.74 8045.44 2618.59 0.16
Manistique Upper_US_IndianR 82341 5-yr 8800.00 602.16 616.09 616.177 0.000216 2.51 6607.32 2332.76 0.16
Manistique Upper_US_IndianR 82341 2-yr 6160.00 602.16 615.03 615.099 0.000187 2.21 4424.56 1805.78 0.14
Manistique Upper_US_IndianR 82341 Mar-Jun Avg 1776.00 602.16 612.29 612.302 0.000048 1.01 1752.04 273.78 0.07
Manistique Upper_US_IndianR 82341 Jun Avg 1016.00 602.16 611.32 611.331 0.000024 0.68 1497.79 257.03 0.05
Manistique Upper_US_IndianR 82341 Jul Avg 685.60 602.16 610.55 610.554 0.000017 0.53 1303.22 245.69 0.04
Manistique Upper_US_IndianR 82341 Aug Avg 540.00 602.16 609.73 609.731 0.000017 0.49 1106.24 233.54 0.04 

Manistique Upper_US_IndianR 78720.0 500-yr 20000.00 602.04 617.91 617.991 0.000193 2.99 19182.37 4244.20 0.16
Manistique Upper_US_IndianR 78720.0 200-yr 17600.00 602.04 617.51 617.590 0.000183 2.84 17533.71 4120.66 0.15
Manistique Upper_US_IndianR 78720.0 100-yr 16000.00 602.04 617.23 617.304 0.000175 2.73 16374.41 4105.46 0.15
Manistique Upper_US_IndianR 78720.0 25-yr 12400.00 602.04 616.51 616.574 0.000158 2.48 13426.24 4057.55 0.14
Manistique Upper_US_IndianR 78720.0 20-yr 11800.00 602.04 616.37 616.440 0.000154 2.42 12895.22 3988.34 0.14
Manistique Upper_US_IndianR 78720.0 15-yr 11040.00 602.04 616.20 616.260 0.000146 2.33 12212.10 3765.25 0.13
Manistique Upper_US_IndianR 78720.0 10-yr 10774.40 602.04 616.13 616.194 0.000143 2.30 11971.60 3683.50 0.13
Manistique Upper_US_IndianR 78720.0 5-yr 8800.00 602.04 615.61 615.662 0.000120 2.03 10215.96 3100.18 0.12
Manistique Upper_US_IndianR 78720.0 2-yr 6160.00 602.04 614.65 614.683 0.000086 1.64 7724.94 2089.23 0.10
Manistique Upper_US_IndianR 78720.0 Mar-Jun Avg 1776.00 602.04 612.17 612.183 0.000024 0.77 3622.43 1366.82 0.05
Manistique Upper_US_IndianR 78720.0 Jun Avg 1016.00 602.04 611.26 611.269 0.000012 0.53 2479.80 1110.99 0.04
Manistique Upper_US_IndianR 78720.0 Jul Avg 685.60 602.04 610.51 610.511 0.000009 0.41 1738.10 705.79 0.03
Manistique Upper_US_IndianR 78720.0 Aug Avg 540.00 602.04 609.69 609.690 0.000008 0.38 1435.47 261.73 0.03 

Manistique Upper_US_IndianR 75099.1 500-yr 20000.00 601.48 617.33 617.412 0.000239 3.10 19213.61 4320.65 0.17
Manistique Upper_US_IndianR 75099.1 200-yr 17600.00 601.48 616.94 617.025 0.000231 2.97 17560.43 4312.29 0.17
Manistique Upper_US_IndianR 75099.1 100-yr 16000.00 601.48 616.67 616.750 0.000225 2.88 16385.52 4306.34 0.16
Manistique Upper_US_IndianR 75099.1 25-yr 12400.00 601.48 615.97 616.039 0.000212 2.66 13350.63 4283.79 0.16
Manistique Upper_US_IndianR 75099.1 20-yr 11800.00 601.48 615.84 615.912 0.000209 2.61 12814.47 4261.46 0.16
Manistique Upper_US_IndianR 75099.1 15-yr 11040.00 601.48 615.68 615.747 0.000205 2.55 12118.49 4232.29 0.15
Manistique Upper_US_IndianR 75099.1 10-yr 10774.40 601.48 615.62 615.686 0.000203 2.53 11863.34 4221.55 0.15
Manistique Upper_US_IndianR 75099.1 5-yr 8800.00 601.48 615.14 615.200 0.000190 2.36 9857.43 4083.55 0.15
Manistique Upper_US_IndianR 75099.1 2-yr 6160.00 601.48 614.30 614.343 0.000141 1.89 7336.48 2590.82 0.12
Manistique Upper_US_IndianR 75099.1 Mar-Jun Avg 1776.00 601.48 612.04 612.056 0.000061 0.97 2635.05 1354.46 0.08
Manistique Upper_US_IndianR 75099.1 Jun Avg 1016.00 601.48 611.19 611.195 0.000040 0.70 1721.83 854.17 0.06
Manistique Upper_US_IndianR 75099.1 Jul Avg 685.60 601.48 610.45 610.456 0.000035 0.58 1217.91 512.80 0.05
Manistique Upper_US_IndianR 75099.1 Aug Avg 540.00 601.48 609.63 609.636 0.000034 0.58 931.33 260.79 0.05 

Manistique Upper_US_IndianR 71478.18 500-yr 20000.00 601.11 616.83 616.880 0.000162 2.34 23339.47 5655.55 0.14
Manistique Upper_US_IndianR 71478.18 200-yr 17600.00 601.11 616.45 616.500 0.000157 2.24 21224.41 5566.33 0.13
Manistique Upper_US_IndianR 71478.18 100-yr 16000.00 601.11 616.19 616.234 0.000152 2.15 19775.74 5414.75 0.13
Manistique Upper_US_IndianR 71478.18 25-yr 12400.00 601.11 615.49 615.531 0.000143 1.97 16095.56 5162.76 0.13
Manistique Upper_US_IndianR 71478.18 20-yr 11800.00 601.11 615.37 615.408 0.000140 1.93 15472.62 5091.44 0.12
Manistique Upper_US_IndianR 71478.18 15-yr 11040.00 601.11 615.21 615.249 0.000137 1.88 14670.37 5021.96 0.12
Manistique Upper_US_IndianR 71478.18 10-yr 10774.40 601.11 615.15 615.189 0.000136 1.87 14374.45 4995.34 0.12
Manistique Upper_US_IndianR 71478.18 5-yr 8800.00 601.11 614.68 614.717 0.000128 1.73 12085.00 4784.46 0.12
Manistique Upper_US_IndianR 71478.18 2-yr 6160.00 601.11 613.93 613.957 0.000105 1.45 8797.88 3646.70 0.10
Manistique Upper_US_IndianR 71478.18 Mar-Jun Avg 1776.00 601.11 611.86 611.871 0.000046 0.74 3386.22 1710.65 0.06
Manistique Upper_US_IndianR 71478.18 Jun Avg 1016.00 601.11 611.06 611.065 0.000033 0.55 2208.25 1238.83 0.05
Manistique Upper_US_IndianR 71478.18 Jul Avg 685.60 601.11 610.33 610.331 0.000034 0.48 1468.28 768.02 0.05
Manistique Upper_US_IndianR 71478.18 Aug Avg 540.00 601.11 609.54 609.546 0.000019 0.49 1109.54 257.17 0.04 

Manistique Upper_US_IndianR 66870.09 500-yr 20000.00 601.43 616.49 616.511 0.000067 1.34 35879.99 8601.25 0.09
Manistique Upper_US_IndianR 66870.09 200-yr 17600.00 601.43 616.12 616.139 0.000065 1.27 32695.42 8482.33 0.08
Manistique Upper_US_IndianR 66870.09 100-yr 16000.00 601.43 615.87 615.880 0.000064 1.23 30550.93 8194.48 0.08
Manistique Upper_US_IndianR 66870.09 25-yr 12400.00 601.43 615.17 615.187 0.000061 1.12 25141.82 7363.50 0.08
Manistique Upper_US_IndianR 66870.09 20-yr 11800.00 601.43 615.05 615.067 0.000060 1.09 24273.07 7282.47 0.08
Manistique Upper_US_IndianR 66870.09 15-yr 11040.00 601.43 614.90 614.911 0.000059 1.07 23143.15 7242.91 0.08
Manistique Upper_US_IndianR 66870.09 10-yr 10774.40 601.43 614.84 614.855 0.000058 1.05 22736.04 7126.97 0.08
Manistique Upper_US_IndianR 66870.09 5-yr 8800.00 601.43 614.40 614.405 0.000053 0.95 19779.44 6409.93 0.07
Manistique Upper_US_IndianR 66870.09 2-yr 6160.00 601.43 613.68 613.686 0.000046 0.80 15389.95 5717.71 0.07
Manistique Upper_US_IndianR 66870.09 Mar-Jun Avg 1776.00 601.43 611.68 611.686 0.000038 0.50 5417.36 4454.17 0.05
Manistique Upper_US_IndianR 66870.09 Jun Avg 1016.00 601.43 610.89 610.893 0.000044 0.43 2841.64 2444.93 0.06
Manistique Upper_US_IndianR 66870.09 Jul Avg 685.60 601.43 610.08 610.080 0.000099 0.51 1351.02 1025.41 0.08
Manistique Upper_US_IndianR 66870.09 Aug Avg 540.00 601.43 609.40 609.405 0.000059 0.56 961.05 422.93 0.07 

Manistique Upper_US_IndianR 63727.15 500-yr 20000.00 602.53 616.24 616.271 0.000159 2.32 30750.78 7901.83 0.14
Manistique Upper_US_IndianR 63727.15 200-yr 17600.00 602.53 615.87 615.902 0.000156 2.23 27898.90 7616.73 0.13
Manistique Upper_US_IndianR 63727.15 100-yr 16000.00 602.53 615.62 615.648 0.000152 2.16 25991.75 7420.23 0.13
Manistique Upper_US_IndianR 63727.15 25-yr 12400.00 602.53 614.93 614.957 0.000150 2.02 21057.02 6885.82 0.13
Manistique Upper_US_IndianR 63727.15 20-yr 11800.00 602.53 614.81 614.839 0.000148 1.99 20258.72 6795.42 0.13
Manistique Upper_US_IndianR 63727.15 15-yr 11040.00 602.53 614.66 614.685 0.000146 1.95 19223.91 6676.42 0.13
Manistique Upper_US_IndianR 63727.15 10-yr 10774.40 602.53 614.60 614.630 0.000145 1.94 18859.95 6634.05 0.13
Manistique Upper_US_IndianR 63727.15 5-yr 8800.00 602.53 614.17 614.195 0.000139 1.82 16055.36 6315.30 0.12
Manistique Upper_US_IndianR 63727.15 2-yr 6160.00 602.53 613.47 613.494 0.000126 1.62 11894.23 5685.16 0.11
Manistique Upper_US_IndianR 63727.15 Mar-Jun Avg 1776.00 602.53 611.53 611.542 0.000066 0.91 4043.11 2734.74 0.08
Manistique Upper_US_IndianR 63727.15 Jun Avg 1016.00 602.53 610.73 610.741 0.000056 0.73 2066.00 2194.45 0.07
Manistique Upper_US_IndianR 63727.15 Jul Avg 685.60 602.53 609.82 609.824 0.000068 0.70 979.00 1299.20 0.07
Manistique Upper_US_IndianR 63727.15 Aug Avg 540.00 602.53 609.22 609.223 0.000056 0.67 804.68 1148.57 0.07 

Manistique Upper_US_IndianR 58235.5 500-yr 20000.00 601.28 615.80 615.817 0.000112 2.00 41219.77 10845.00 0.12
Manistique Upper_US_IndianR 58235.5 200-yr 17600.00 601.28 615.42 615.440 0.000114 1.96 37173.57 10619.46 0.12
Manistique Upper_US_IndianR 58235.5 100-yr 16000.00 601.28 615.16 615.182 0.000115 1.93 34449.37 10457.70 0.12 
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HEC-RAS Plan: Existing extended (Continued)
River 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)
Manistique Upper_US_IndianR 58235.5 25-yr 12400.00 601.28 614.51 614.527 0.000097 1.68 28122.05 8352.83 0.10
Manistique Upper_US_IndianR 58235.5 20-yr 11800.00 601.28 614.40 614.411 0.000096 1.66 27164.28 8287.91 0.10
Manistique Upper_US_IndianR 58235.5 15-yr 11040.00 601.28 614.24 614.259 0.000095 1.63 25911.71 8202.25 0.10
Manistique Upper_US_IndianR 58235.5 10-yr 10774.40 601.28 614.19 614.205 0.000094 1.61 25470.48 8171.85 0.10
Manistique Upper_US_IndianR 58235.5 5-yr 8800.00 601.28 613.77 613.782 0.000089 1.51 22093.97 7793.33 0.10
Manistique Upper_US_IndianR 58235.5 2-yr 6160.00 601.28 613.09 613.105 0.000078 1.33 17089.75 7009.03 0.09
Manistique Upper_US_IndianR 58235.5 Mar-Jun Avg 1776.00 601.28 611.26 611.265 0.000052 0.87 6001.20 5216.33 0.07
Manistique Upper_US_IndianR 58235.5 Jun Avg 1016.00 601.28 610.46 610.467 0.000049 0.75 2714.20 3200.89 0.07
Manistique Upper_US_IndianR 58235.5 Jul Avg 685.60 601.28 609.47 609.483 0.000057 0.73 933.42 269.08 0.07
Manistique Upper_US_IndianR 58235.5 Aug Avg 540.00 601.28 608.91 608.919 0.000054 0.68 789.08 243.52 0.07 

Manistique Upper_US_IndianR 53281.75 500-yr 20000.00 601.75 615.52 615.539 0.000105 1.81 41617.06 12371.38 0.11
Manistique Upper_US_IndianR 53281.75 200-yr 17600.00 601.75 615.13 615.151 0.000106 1.76 36929.52 11783.53 0.11
Manistique Upper_US_IndianR 53281.75 100-yr 16000.00 601.75 614.87 614.886 0.000105 1.72 33869.97 11313.08 0.11
Manistique Upper_US_IndianR 53281.75 25-yr 12400.00 601.75 614.23 614.246 0.000102 1.60 27414.75 8933.72 0.10
Manistique Upper_US_IndianR 53281.75 20-yr 11800.00 601.75 614.11 614.130 0.000101 1.57 26386.32 8840.48 0.10
Manistique Upper_US_IndianR 53281.75 15-yr 11040.00 601.75 613.96 613.977 0.000101 1.55 25040.27 8719.68 0.10
Manistique Upper_US_IndianR 53281.75 10-yr 10774.40 601.75 613.91 613.922 0.000100 1.54 24567.73 8678.05 0.10
Manistique Upper_US_IndianR 53281.75 5-yr 8800.00 601.75 613.48 613.499 0.000098 1.45 20970.29 8354.32 0.10
Manistique Upper_US_IndianR 53281.75 2-yr 6160.00 601.75 612.82 612.831 0.000090 1.30 15632.72 7376.80 0.10
Manistique Upper_US_IndianR 53281.75 Mar-Jun Avg 1776.00 601.75 611.02 611.025 0.000062 0.84 4953.97 4438.66 0.07
Manistique Upper_US_IndianR 53281.75 Jun Avg 1016.00 601.75 610.20 610.204 0.000063 0.72 1926.77 2834.00 0.07
Manistique Upper_US_IndianR 53281.75 Jul Avg 685.60 601.75 609.21 609.222 0.000049 0.68 1007.64 289.94 0.06
Manistique Upper_US_IndianR 53281.75 Aug Avg 540.00 601.75 608.66 608.671 0.000046 0.63 855.12 264.36 0.06 

Manistique Upper_US_IndianR 47494.86 500-yr 20000.00 601.14 615.26 615.268 0.000080 1.62 48990.33 12058.92 0.10
Manistique Upper_US_IndianR 47494.86 200-yr 17600.00 601.14 614.86 614.869 0.000082 1.59 44253.52 11721.68 0.10
Manistique Upper_US_IndianR 47494.86 100-yr 16000.00 601.14 614.59 614.600 0.000082 1.56 41127.01 11493.66 0.10
Manistique Upper_US_IndianR 47494.86 25-yr 12400.00 601.14 613.94 613.951 0.000082 1.48 33848.22 10875.58 0.09
Manistique Upper_US_IndianR 47494.86 20-yr 11800.00 601.14 613.82 613.834 0.000082 1.46 32591.68 10692.88 0.09
Manistique Upper_US_IndianR 47494.86 15-yr 11040.00 601.14 613.67 613.679 0.000081 1.43 30953.45 10449.90 0.09
Manistique Upper_US_IndianR 47494.86 10-yr 10774.40 601.14 613.61 613.624 0.000081 1.42 30383.04 10368.58 0.09
Manistique Upper_US_IndianR 47494.86 5-yr 8800.00 601.14 613.18 613.191 0.000081 1.36 25973.70 10031.37 0.09
Manistique Upper_US_IndianR 47494.86 2-yr 6160.00 601.14 612.49 612.503 0.000084 1.29 19230.91 9538.84 0.09
Manistique Upper_US_IndianR 47494.86 Mar-Jun Avg 1776.00 601.14 610.60 610.612 0.000105 1.12 3525.22 4572.34 0.10
Manistique Upper_US_IndianR 47494.86 Jun Avg 1016.00 601.14 609.76 609.775 0.000091 0.93 1161.08 1389.45 0.09
Manistique Upper_US_IndianR 47494.86 Jul Avg 685.60 601.14 608.88 608.889 0.000068 0.81 850.11 1181.04 0.08
Manistique Upper_US_IndianR 47494.86 Aug Avg 540.00 601.14 608.35 608.362 0.000062 0.74 728.98 1047.04 0.07 

Manistique Upper_US_IndianR 43226.13 500-yr 20000.00 601.10 615.14 615.146 0.000032 0.99 53986.80 11497.49 0.06
Manistique Upper_US_IndianR 43226.13 200-yr 17600.00 601.10 614.75 614.750 0.000030 0.93 49541.64 10806.25 0.06
Manistique Upper_US_IndianR 43226.13 100-yr 16000.00 601.10 614.48 614.480 0.000030 0.91 46650.04 10660.02 0.06
Manistique Upper_US_IndianR 43226.13 25-yr 12400.00 601.10 613.83 613.832 0.000028 0.84 39861.23 10308.56 0.06
Manistique Upper_US_IndianR 43226.13 20-yr 11800.00 601.10 613.71 613.716 0.000028 0.82 38668.80 10245.58 0.05
Manistique Upper_US_IndianR 43226.13 15-yr 11040.00 601.10 613.56 613.562 0.000028 0.81 37092.55 10161.73 0.05
Manistique Upper_US_IndianR 43226.13 10-yr 10774.40 601.10 613.50 613.507 0.000028 0.80 36538.25 10132.08 0.05
Manistique Upper_US_IndianR 43226.13 5-yr 8800.00 601.10 613.07 613.075 0.000026 0.75 32233.84 9812.00 0.05
Manistique Upper_US_IndianR 43226.13 2-yr 6160.00 601.10 612.38 612.385 0.000025 0.67 25640.74 9298.46 0.05
Manistique Upper_US_IndianR 43226.13 Mar-Jun Avg 1776.00 601.10 610.39 610.392 0.000040 0.65 8521.91 7858.40 0.06
Manistique Upper_US_IndianR 43226.13 Jun Avg 1016.00 601.10 609.51 609.513 0.000049 0.73 2975.00 5099.04 0.07
Manistique Upper_US_IndianR 43226.13 Jul Avg 685.60 601.10 608.60 608.609 0.000066 0.81 1282.78 3293.75 0.07
Manistique Upper_US_IndianR 43226.13 Aug Avg 540.00 601.10 608.08 608.087 0.000068 0.80 732.25 2570.71 0.08 

Manistique Upper_US_IndianR 37560.09 500-yr 20000.00 601.32 615.06 615.066 0.000043 1.23 44311.01 8872.77 0.07
Manistique Upper_US_IndianR 37560.09 200-yr 17600.00 601.32 614.67 614.672 0.000042 1.19 40840.61 8765.82 0.07
Manistique Upper_US_IndianR 37560.09 100-yr 16000.00 601.32 614.40 614.403 0.000042 1.16 38497.23 8676.61 0.07
Manistique Upper_US_IndianR 37560.09 25-yr 12400.00 601.32 613.75 613.757 0.000040 1.07 32949.03 8500.80 0.07
Manistique Upper_US_IndianR 37560.09 20-yr 11800.00 601.32 613.64 613.641 0.000039 1.06 31967.15 8468.58 0.07
Manistique Upper_US_IndianR 37560.09 15-yr 11040.00 601.32 613.48 613.486 0.000039 1.04 30663.79 8425.62 0.07
Manistique Upper_US_IndianR 37560.09 10-yr 10774.40 601.32 613.43 613.432 0.000039 1.03 30205.47 8411.71 0.07
Manistique Upper_US_IndianR 37560.09 5-yr 8800.00 601.32 613.00 613.001 0.000037 0.98 26609.38 8287.88 0.06
Manistique Upper_US_IndianR 37560.09 2-yr 6160.00 601.32 612.31 612.311 0.000035 0.89 21026.36 7900.67 0.06
Manistique Upper_US_IndianR 37560.09 Mar-Jun Avg 1776.00 601.32 610.19 610.201 0.000063 0.91 5553.34 6571.51 0.08
Manistique Upper_US_IndianR 37560.09 Jun Avg 1016.00 601.32 609.15 609.163 0.000103 1.02 999.83 3618.07 0.09
Manistique Upper_US_IndianR 37560.09 Jul Avg 685.60 601.32 608.19 608.207 0.000082 0.89 766.38 2557.66 0.08
Manistique Upper_US_IndianR 37560.09 Aug Avg 540.00 601.32 607.68 607.690 0.000073 0.82 660.62 1283.30 0.08 

Manistique Upper_US_IndianR 33084.71 500-yr 20000.00 601.64 614.63 614.746 0.000401 3.48 14988.88 3577.60 0.21
Manistique Upper_US_IndianR 33084.71 200-yr 17600.00 601.64 614.25 614.355 0.000387 3.31 13638.75 3471.90 0.21
Manistique Upper_US_IndianR 33084.71 100-yr 16000.00 601.64 613.99 614.091 0.000373 3.18 12751.20 3400.36 0.20
Manistique Upper_US_IndianR 33084.71 25-yr 12400.00 601.64 613.38 613.459 0.000331 2.83 10715.99 3217.23 0.19
Manistique Upper_US_IndianR 33084.71 20-yr 11800.00 601.64 613.27 613.346 0.000323 2.77 10364.62 3185.78 0.19
Manistique Upper_US_IndianR 33084.71 15-yr 11040.00 601.64 613.12 613.195 0.000313 2.68 9898.35 3142.19 0.18
Manistique Upper_US_IndianR 33084.71 10-yr 10774.40 601.64 613.07 613.142 0.000309 2.65 9735.88 3128.37 0.18
Manistique Upper_US_IndianR 33084.71 5-yr 8800.00 601.64 612.66 612.722 0.000278 2.41 8477.40 3019.23 0.17
Manistique Upper_US_IndianR 33084.71 2-yr 6160.00 601.64 612.00 612.051 0.000228 2.03 6566.88 2782.78 0.15
Manistique Upper_US_IndianR 33084.71 Mar-Jun Avg 1776.00 601.64 609.78 609.799 0.000163 1.23 1861.09 1307.64 0.12
Manistique Upper_US_IndianR 33084.71 Jun Avg 1016.00 601.64 608.61 608.629 0.000141 1.07 948.40 305.36 0.11
Manistique Upper_US_IndianR 33084.71 Jul Avg 685.60 601.64 607.76 607.770 0.000119 0.95 718.08 241.82 0.10
Manistique Upper_US_IndianR 33084.71 Aug Avg 540.00 601.64 607.29 607.299 0.000106 0.88 611.58 212.25 0.09 

Manistique Upper_US_IndianR 31295.32 500-yr 20000.00 601.45 613.79 613.903 0.000572 4.08 16830.75 4727.65 0.25
Manistique Upper_US_IndianR 31295.32 200-yr 17600.00 601.45 613.40 613.518 0.000587 4.00 15031.62 4596.09 0.25
Manistique Upper_US_IndianR 31295.32 100-yr 16000.00 601.45 613.16 613.269 0.000588 3.92 13900.51 4508.24 0.25
Manistique Upper_US_IndianR 31295.32 25-yr 12400.00 601.45 612.60 612.706 0.000558 3.62 11458.66 4284.02 0.24
Manistique Upper_US_IndianR 31295.32 20-yr 11800.00 601.45 612.51 612.609 0.000549 3.56 11053.78 4242.45 0.24
Manistique Upper_US_IndianR 31295.32 15-yr 11040.00 601.45 612.37 612.476 0.000539 3.48 10502.10 4185.16 0.24 
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HEC-RAS Plan: Existing extended (Continued)
River 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)
Manistique Upper_US_IndianR 31295.32 10-yr 10774.40 601.45 612.33 612.431 0.000535 3.45 10315.05 4165.55 0.24
Manistique Upper_US_IndianR 31295.32 5-yr 8800.00 601.45 611.98 612.074 0.000496 3.21 8887.41 4013.65 0.23
Manistique Upper_US_IndianR 31295.32 2-yr 6160.00 601.45 611.42 611.504 0.000431 2.81 6721.10 3752.26 0.21
Manistique Upper_US_IndianR 31295.32 Mar-Jun Avg 1776.00 601.45 609.30 609.365 0.000395 1.97 965.71 491.21 0.18
Manistique Upper_US_IndianR 31295.32 Jun Avg 1016.00 601.45 608.21 608.250 0.000349 1.60 635.98 221.98 0.17
Manistique Upper_US_IndianR 31295.32 Jul Avg 685.60 601.45 607.41 607.438 0.000323 1.45 473.86 181.05 0.16
Manistique Upper_US_IndianR 31295.32 Aug Avg 540.00 601.45 606.97 606.998 0.000303 1.35 399.33 160.92 0.15 

Manistique Upper_US_IndianR 28839.81 500-yr 20000.00 601.37 612.90 612.969 0.000378 3.14 21443.45 6231.44 0.20
Manistique Upper_US_IndianR 28839.81 200-yr 17600.00 601.37 612.41 612.483 0.000440 3.23 18375.48 6147.71 0.22
Manistique Upper_US_IndianR 28839.81 100-yr 16000.00 601.37 612.09 612.177 0.000481 3.28 16462.26 6081.20 0.22
Manistique Upper_US_IndianR 28839.81 25-yr 12400.00 601.37 611.47 611.558 0.000538 3.24 12694.95 5920.27 0.23
Manistique Upper_US_IndianR 28839.81 20-yr 11800.00 601.37 611.37 611.467 0.000538 3.21 12150.77 5896.66 0.23
Manistique Upper_US_IndianR 28839.81 15-yr 11040.00 601.37 611.22 611.313 0.000561 3.22 11224.33 5856.24 0.24
Manistique Upper_US_IndianR 28839.81 10-yr 10774.40 601.37 611.17 611.268 0.000563 3.21 10960.08 5844.66 0.24
Manistique Upper_US_IndianR 28839.81 5-yr 8800.00 601.37 610.85 610.949 0.000550 3.05 9111.67 5763.02 0.23
Manistique Upper_US_IndianR 28839.81 2-yr 6160.00 601.37 610.42 610.501 0.000476 2.68 6616.31 5640.39 0.21
Manistique Upper_US_IndianR 28839.81 Mar-Jun Avg 1776.00 601.37 608.25 608.299 0.000479 1.83 1037.15 692.79 0.19
Manistique Upper_US_IndianR 28839.81 Jun Avg 1016.00 601.37 607.25 607.287 0.000447 1.59 638.75 270.40 0.18
Manistique Upper_US_IndianR 28839.81 Jul Avg 685.60 601.37 606.53 606.559 0.000399 1.46 468.26 206.24 0.17
Manistique Upper_US_IndianR 28839.81 Aug Avg 540.00 601.37 606.14 606.171 0.000376 1.37 394.01 183.29 0.16 

Manistique Upper_US_IndianR 27020.28 500-yr 20000.00 601.31 612.23 612.283 0.000364 3.00 22571.86 6345.22 0.20
Manistique Upper_US_IndianR 27020.28 200-yr 17600.00 601.31 611.57 611.638 0.000479 3.23 18458.00 6126.79 0.22
Manistique Upper_US_IndianR 27020.28 100-yr 16000.00 601.31 611.12 611.200 0.000594 3.43 15718.90 5956.28 0.25
Manistique Upper_US_IndianR 27020.28 25-yr 12400.00 601.31 610.05 610.193 0.001097 4.09 9629.42 5428.87 0.32
Manistique Upper_US_IndianR 27020.28 20-yr 11800.00 601.31 609.86 610.028 0.001244 4.25 8636.59 5346.69 0.34
Manistique Upper_US_IndianR 27020.28 15-yr 11040.00 601.31 609.62 609.794 0.001342 4.26 7469.82 4312.45 0.35
Manistique Upper_US_IndianR 27020.28 10-yr 10774.40 601.31 609.54 609.716 0.001411 4.32 7121.78 4029.87 0.36
Manistique Upper_US_IndianR 27020.28 5-yr 8800.00 601.31 608.83 609.107 0.002373 4.99 4431.43 3556.75 0.45
Manistique Upper_US_IndianR 27020.28 2-yr 6160.00 601.31 607.43 607.28 608.194 0.007962 7.28 1247.76 1103.83 0.79
Manistique Upper_US_IndianR 27020.28 Mar-Jun Avg 1776.00 601.31 604.81 604.81 605.706 0.015219 7.60 233.80 133.67 1.01
Manistique Upper_US_IndianR 27020.28 Jun Avg 1016.00 601.31 604.10 604.10 604.823 0.016380 6.81 149.16 106.12 1.01
Manistique Upper_US_IndianR 27020.28 Jul Avg 685.60 601.31 603.69 603.69 604.309 0.017336 6.31 108.71 90.58 1.01
Manistique Upper_US_IndianR 27020.28 Aug Avg 540.00 601.31 603.47 603.47 604.034 0.017870 6.01 89.86 82.35 1.01 

Manistique Upper_US_IndianR 24592.48 500-yr 20000.00 595.39 611.86 611.917 0.000121 2.64 21667.54 4996.19 0.13
Manistique Upper_US_IndianR 24592.48 200-yr 17600.00 595.39 611.13 611.196 0.000135 2.69 18273.87 4408.40 0.13
Manistique Upper_US_IndianR 24592.48 100-yr 16000.00 595.39 610.61 610.685 0.000147 2.74 16022.08 4289.78 0.14
Manistique Upper_US_IndianR 24592.48 25-yr 12400.00 595.39 609.37 609.459 0.000172 2.76 11017.87 3667.24 0.15
Manistique Upper_US_IndianR 24592.48 20-yr 11800.00 595.39 609.16 609.246 0.000176 2.75 10242.47 3563.30 0.15
Manistique Upper_US_IndianR 24592.48 15-yr 11040.00 595.39 608.88 608.972 0.000180 2.73 9279.82 3428.21 0.15
Manistique Upper_US_IndianR 24592.48 10-yr 10774.40 595.39 608.79 608.876 0.000181 2.72 8949.10 3379.03 0.15
Manistique Upper_US_IndianR 24592.48 5-yr 8800.00 595.39 607.99 608.083 0.000184 2.61 6497.29 2445.97 0.15
Manistique Upper_US_IndianR 24592.48 2-yr 6160.00 595.39 606.62 606.698 0.000184 2.36 3901.66 1555.27 0.14
Manistique Upper_US_IndianR 24592.48 Mar-Jun Avg 1776.00 595.39 602.28 602.307 0.000128 1.40 1265.90 252.12 0.11
Manistique Upper_US_IndianR 24592.48 Jun Avg 1016.00 595.39 600.78 600.800 0.000126 1.13 895.34 242.75 0.10
Manistique Upper_US_IndianR 24592.48 Jul Avg 685.60 595.39 599.93 599.944 0.000126 0.99 692.28 230.93 0.10
Manistique Upper_US_IndianR 24592.48 Aug Avg 540.00 595.39 599.50 599.510 0.000122 0.91 594.91 220.23 0.10 

Manistique Upper_US_IndianR 21252.14 500-yr 20000.00 592.72 611.53 611.606 0.000147 3.11 20699.58 4451.15 0.14
Manistique Upper_US_IndianR 21252.14 200-yr 17600.00 592.72 610.74 610.831 0.000168 3.20 17287.70 4196.78 0.15
Manistique Upper_US_IndianR 21252.14 100-yr 16000.00 592.72 610.17 610.268 0.000187 3.29 14932.95 4008.30 0.16
Manistique Upper_US_IndianR 21252.14 25-yr 12400.00 592.72 608.76 608.893 0.000244 3.49 9653.13 3453.99 0.18
Manistique Upper_US_IndianR 21252.14 20-yr 11800.00 592.72 608.51 608.653 0.000255 3.52 8811.80 3354.75 0.18
Manistique Upper_US_IndianR 21252.14 15-yr 11040.00 592.72 608.19 608.343 0.000270 3.56 7756.76 3235.20 0.18
Manistique Upper_US_IndianR 21252.14 10-yr 10774.40 592.72 608.07 608.233 0.000276 3.57 7388.91 3214.18 0.19
Manistique Upper_US_IndianR 21252.14 5-yr 8800.00 592.72 607.18 607.359 0.000307 3.57 4722.50 2704.54 0.19
Manistique Upper_US_IndianR 21252.14 2-yr 6160.00 592.72 605.79 605.949 0.000290 3.17 2269.24 1064.62 0.18
Manistique Upper_US_IndianR 21252.14 Mar-Jun Avg 1776.00 592.72 601.83 601.865 0.000137 1.59 1115.88 192.63 0.12
Manistique Upper_US_IndianR 21252.14 Jun Avg 1016.00 592.72 600.40 600.424 0.000101 1.20 850.04 180.18 0.10
Manistique Upper_US_IndianR 21252.14 Jul Avg 685.60 592.72 599.61 599.629 0.000073 0.96 713.46 164.33 0.08
Manistique Upper_US_IndianR 21252.14 Aug Avg 540.00 592.72 599.23 599.238 0.000058 0.83 650.96 157.83 0.07 

Manistique Upper_US_IndianR 19251 500-yr 20000.00 592.77 611.35 611.394 0.000097 2.38 24169.25 4122.30 0.11
Manistique Upper_US_IndianR 19251 200-yr 17600.00 592.77 610.55 610.592 0.000103 2.36 20988.32 3788.68 0.12
Manistique Upper_US_IndianR 19251 100-yr 16000.00 592.77 609.96 610.005 0.000110 2.36 18812.95 3595.34 0.12
Manistique Upper_US_IndianR 19251 25-yr 12400.00 592.77 608.50 608.546 0.000132 2.38 13881.64 3188.38 0.13
Manistique Upper_US_IndianR 19251 20-yr 11800.00 592.77 608.24 608.288 0.000138 2.40 13056.36 3149.35 0.13
Manistique Upper_US_IndianR 19251 15-yr 11040.00 592.77 607.90 607.951 0.000147 2.42 11991.89 3103.28 0.13
Manistique Upper_US_IndianR 19251 10-yr 10774.40 592.77 607.77 607.830 0.000151 2.43 11615.12 3085.20 0.13
Manistique Upper_US_IndianR 19251 5-yr 8800.00 592.77 606.81 606.878 0.000183 2.51 8737.93 2879.14 0.15
Manistique Upper_US_IndianR 19251 2-yr 6160.00 592.77 605.36 605.433 0.000216 2.43 5053.70 1957.51 0.15
Manistique Upper_US_IndianR 19251 Mar-Jun Avg 1776.00 592.77 601.49 601.535 0.000201 1.72 1034.22 784.71 0.14
Manistique Upper_US_IndianR 19251 Jun Avg 1016.00 592.77 600.15 600.177 0.000152 1.33 765.89 187.44 0.12
Manistique Upper_US_IndianR 19251 Jul Avg 685.60 592.77 599.43 599.448 0.000115 1.08 636.22 172.61 0.10
Manistique Upper_US_IndianR 19251 Aug Avg 540.00 592.77 599.08 599.091 0.000094 0.94 576.61 166.36 0.09 

Manistique Upper_US_IndianR 18298.3 500-yr 20000.00 595.12 611.31 611.332 0.000050 1.67 27297.46 4077.16 0.08
Manistique Upper_US_IndianR 18298.3 200-yr 17600.00 595.12 610.51 610.526 0.000054 1.66 24068.96 3934.48 0.08
Manistique Upper_US_IndianR 18298.3 100-yr 16000.00 595.12 609.91 609.934 0.000057 1.66 21772.56 3797.81 0.08
Manistique Upper_US_IndianR 18298.3 25-yr 12400.00 595.12 608.44 608.460 0.000068 1.66 16467.51 3407.80 0.09
Manistique Upper_US_IndianR 18298.3 20-yr 11800.00 595.12 608.17 608.198 0.000070 1.66 15578.40 3355.04 0.09
Manistique Upper_US_IndianR 18298.3 15-yr 11040.00 595.12 607.83 607.855 0.000074 1.66 14434.29 3291.52 0.09
Manistique Upper_US_IndianR 18298.3 10-yr 10774.40 595.12 607.71 607.732 0.000076 1.67 14030.06 3269.01 0.09
Manistique Upper_US_IndianR 18298.3 5-yr 8800.00 595.12 606.73 606.757 0.000091 1.70 10917.07 3090.11 0.10
Manistique Upper_US_IndianR 18298.3 2-yr 6160.00 595.12 605.25 605.280 0.000118 1.71 6707.55 2566.43 0.11 
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HEC-RAS Plan: Existing extended (Continued)
River 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)
Manistique Upper_US_IndianR 18298.3 Mar-Jun Avg 1776.00 595.12 601.36 601.387 0.000115 1.29 1379.97 1264.08 0.10
Manistique Upper_US_IndianR 18298.3 Jun Avg 1016.00 595.12 600.05 600.064 0.000090 1.00 1018.34 260.69 0.09
Manistique Upper_US_IndianR 18298.3 Jul Avg 685.60 595.12 599.35 599.358 0.000075 0.82 838.72 252.55 0.08
Manistique Upper_US_IndianR 18298.3 Aug Avg 540.00 595.12 599.01 599.016 0.000065 0.72 753.57 248.62 0.07 

Manistique Upper_US_IndianR 15891.93 500-yr 20000.00 584.82 611.25 599.94 611.265 0.000038 1.71 33754.61 5774.55 0.07
Manistique Upper_US_IndianR 15891.93 200-yr 17600.00 584.82 610.44 598.97 610.453 0.000041 1.72 29097.77 5384.44 0.07
Manistique Upper_US_IndianR 15891.93 100-yr 16000.00 584.82 609.83 598.36 609.853 0.000045 1.76 26052.59 5010.23 0.08
Manistique Upper_US_IndianR 15891.93 25-yr 12400.00 584.82 608.34 596.74 608.361 0.000052 1.77 19099.47 4076.75 0.08
Manistique Upper_US_IndianR 15891.93 20-yr 11800.00 584.82 608.07 596.44 608.094 0.000054 1.78 18019.69 3995.72 0.08
Manistique Upper_US_IndianR 15891.93 15-yr 11040.00 584.82 607.72 596.04 607.743 0.000058 1.81 16617.31 3943.68 0.09
Manistique Upper_US_IndianR 15891.93 10-yr 10774.40 584.82 607.59 595.91 607.616 0.000059 1.83 16118.19 3921.95 0.09
Manistique Upper_US_IndianR 15891.93 5-yr 8800.00 584.82 606.58 594.90 606.610 0.000071 1.90 12283.95 3650.13 0.09
Manistique Upper_US_IndianR 15891.93 2-yr 6160.00 584.82 605.03 593.32 605.074 0.000089 1.96 7263.81 2753.47 0.10
Manistique Upper_US_IndianR 15891.93 Mar-Jun Avg 1776.00 584.82 601.19 589.48 601.210 0.000051 1.26 1410.99 1250.68 0.07
Manistique Upper_US_IndianR 15891.93 Jun Avg 1016.00 584.82 599.95 588.37 599.963 0.000024 0.83 1221.46 193.47 0.05
Manistique Upper_US_IndianR 15891.93 Jul Avg 685.60 584.82 599.29 587.77 599.294 0.000013 0.61 1127.72 178.24 0.04
Manistique Upper_US_IndianR 15891.93 Aug Avg 540.00 584.82 598.97 587.47 598.969 0.000009 0.50 1084.19 171.21 0.03 

Manistique Upper_US_IndianR 15230.6 500-yr 20000.00 590.03 611.24 602.15 611.243 0.000011 0.92 57773.79 7569.20 0.04
Manistique Upper_US_IndianR 15230.6 200-yr 17600.00 590.03 610.43 601.84 610.429 0.000011 0.90 51659.13 7237.80 0.04
Manistique Upper_US_IndianR 15230.6 100-yr 16000.00 590.03 609.82 601.61 609.828 0.000012 0.90 47468.30 6926.01 0.04
Manistique Upper_US_IndianR 15230.6 25-yr 12400.00 590.03 608.33 599.12 608.331 0.000015 0.94 37252.15 6736.44 0.04
Manistique Upper_US_IndianR 15230.6 20-yr 11800.00 590.03 608.06 598.96 608.063 0.000016 0.94 35446.91 6707.66 0.05
Manistique Upper_US_IndianR 15230.6 15-yr 11040.00 590.03 607.71 598.73 607.709 0.000017 0.96 33080.97 6666.99 0.05
Manistique Upper_US_IndianR 15230.6 10-yr 10774.40 590.03 607.58 598.63 607.582 0.000017 0.97 32234.34 6651.46 0.05
Manistique Upper_US_IndianR 15230.6 5-yr 8800.00 590.03 606.56 598.00 606.569 0.000022 1.04 25554.23 6510.95 0.05
Manistique Upper_US_IndianR 15230.6 2-yr 6160.00 590.03 605.01 597.05 605.016 0.000038 1.24 15581.44 6157.55 0.07
Manistique Upper_US_IndianR 15230.6 Mar-Jun Avg 1776.00 590.03 601.15 594.38 601.171 0.000064 1.21 2207.78 1652.24 0.08
Manistique Upper_US_IndianR 15230.6 Jun Avg 1016.00 590.03 599.93 593.63 599.942 0.000044 0.90 1131.18 260.23 0.07
Manistique Upper_US_IndianR 15230.6 Jul Avg 685.60 590.03 599.27 593.22 599.282 0.000029 0.68 1003.76 255.46 0.05
Manistique Upper_US_IndianR 15230.6 Aug Avg 540.00 590.03 598.96 592.98 598.960 0.000022 0.57 942.02 252.97 0.05 

Manistique Upper 13719.28 500-yr 25000.00 588.02 611.22 611.226 0.000010 0.83 73919.41 9069.31 0.04
Manistique Upper 13719.28 200-yr 22000.00 588.02 610.41 610.412 0.000011 0.83 66592.84 8898.59 0.04
Manistique Upper 13719.28 100-yr 20000.00 588.02 609.81 609.809 0.000012 0.83 61258.88 8809.13 0.04
Manistique Upper 13719.28 25-yr 15500.00 588.02 608.31 608.309 0.000015 0.86 48191.16 8602.44 0.04
Manistique Upper 13719.28 20-yr 14750.00 588.02 608.04 608.039 0.000016 0.87 45875.97 8565.31 0.04
Manistique Upper 13719.28 15-yr 13800.00 588.02 607.68 607.684 0.000017 0.88 42845.99 8460.02 0.05
Manistique Upper 13719.28 10-yr 13468.00 588.02 607.55 607.556 0.000017 0.89 41768.74 8413.39 0.05
Manistique Upper 13719.28 5-yr 11000.00 588.02 606.53 606.537 0.000020 0.90 33526.53 7655.09 0.05
Manistique Upper 13719.28 2-yr 7700.00 588.02 604.96 604.964 0.000031 1.01 21974.70 6960.75 0.06
Manistique Upper 13719.28 Mar-Jun Avg 2220.00 588.02 600.94 600.999 0.000204 1.92 1568.29 1333.77 0.14
Manistique Upper 13719.28 Jun Avg 1270.00 588.02 599.79 599.826 0.000133 1.44 893.93 387.53 0.11
Manistique Upper 13719.28 Jul Avg 857.00 588.02 599.19 599.210 0.000074 1.09 792.92 347.64 0.08
Manistique Upper 13719.28 Aug Avg 675.00 588.02 598.89 598.907 0.000054 0.91 746.55 333.26 0.07 

Manistique Upper 12455.6 500-yr 25000.00 589.37 611.14 611.178 0.000060 2.24 26892.18 3566.07 0.09
Manistique Upper 12455.6 200-yr 22000.00 589.37 610.33 610.362 0.000059 2.15 24023.89 3472.86 0.09
Manistique Upper 12455.6 100-yr 20000.00 589.37 609.72 609.757 0.000061 2.13 21946.29 3383.02 0.09
Manistique Upper 12455.6 25-yr 15500.00 589.37 608.21 608.247 0.000068 2.11 16920.10 3260.20 0.10
Manistique Upper 12455.6 20-yr 14750.00 589.37 607.94 607.975 0.000070 2.11 16034.34 3238.84 0.10
Manistique Upper 12455.6 15-yr 13800.00 589.37 607.58 607.617 0.000072 2.10 14877.28 3207.40 0.10
Manistique Upper 12455.6 10-yr 13468.00 589.37 607.45 607.488 0.000072 2.10 14463.34 3192.52 0.10
Manistique Upper 12455.6 5-yr 11000.00 589.37 606.42 606.460 0.000079 2.08 11322.10 2930.89 0.10
Manistique Upper 12455.6 2-yr 7700.00 589.37 604.82 604.865 0.000086 2.00 7685.98 2067.01 0.10
Manistique Upper 12455.6 Mar-Jun Avg 2220.00 589.37 600.84 600.866 0.000054 1.22 1864.70 666.75 0.08
Manistique Upper 12455.6 Jun Avg 1270.00 589.37 599.74 599.754 0.000027 0.81 1565.70 222.30 0.05
Manistique Upper 12455.6 Jul Avg 857.00 589.37 599.16 599.169 0.000016 0.60 1438.17 217.35 0.04
Manistique Upper 12455.6 Aug Avg 675.00 589.37 598.87 598.877 0.000011 0.49 1375.58 215.18 0.03 

Manistique Upper 11796.2 500-yr 25000.00 584.60 610.99 611.107 0.000125 2.83 10984.36 1126.32 0.13
Manistique Upper 11796.2 200-yr 22000.00 584.60 610.19 610.294 0.000120 2.67 10089.81 1105.47 0.13
Manistique Upper 11796.2 100-yr 20000.00 584.60 609.60 609.690 0.000117 2.56 9434.04 1089.93 0.12
Manistique Upper 11796.2 25-yr 15500.00 584.60 608.10 608.181 0.000111 2.30 7835.65 1051.09 0.12
Manistique Upper 11796.2 20-yr 14750.00 584.60 607.83 607.909 0.000109 2.25 7555.50 1028.86 0.12
Manistique Upper 11796.2 15-yr 13800.00 584.60 607.48 607.551 0.000107 2.18 7200.75 979.19 0.11
Manistique Upper 11796.2 10-yr 13468.00 584.60 607.35 607.423 0.000106 2.16 7077.34 961.31 0.11
Manistique Upper 11796.2 5-yr 11000.00 584.60 606.34 606.396 0.000099 1.96 6174.06 818.63 0.11
Manistique Upper 11796.2 2-yr 7700.00 584.60 604.76 604.803 0.000088 1.66 4915.52 786.17 0.10
Manistique Upper 11796.2 Mar-Jun Avg 2220.00 584.60 600.83 600.842 0.000019 0.80 2778.95 309.85 0.05
Manistique Upper 11796.2 Jun Avg 1270.00 584.60 599.74 599.744 0.000006 0.51 2491.10 236.43 0.03
Manistique Upper 11796.2 Jul Avg 857.00 584.60 599.16 599.163 0.000003 0.36 2355.73 231.14 0.02
Manistique Upper 11796.2 Aug Avg 675.00 584.60 598.87 598.874 0.000002 0.29 2289.36 228.50 0.02 

Manistique Upper 10528.9 500-yr 25000.00 591.49 610.61 610.857 0.000311 4.13 7816.04 1225.30 0.20
Manistique Upper 10528.9 200-yr 22000.00 591.49 609.84 610.055 0.000299 3.89 6958.85 977.55 0.20
Manistique Upper 10528.9 100-yr 20000.00 591.49 609.25 609.454 0.000299 3.76 6397.05 930.83 0.19
Manistique Upper 10528.9 25-yr 15500.00 591.49 607.78 607.954 0.000299 3.43 5109.51 818.29 0.19
Manistique Upper 10528.9 20-yr 14750.00 591.49 607.51 607.685 0.000298 3.37 4896.70 797.02 0.19
Manistique Upper 10528.9 15-yr 13800.00 591.49 607.17 607.330 0.000297 3.29 4625.41 765.44 0.19
Manistique Upper 10528.9 10-yr 13468.00 591.49 607.04 607.203 0.000297 3.26 4531.10 748.81 0.19
Manistique Upper 10528.9 5-yr 11000.00 591.49 606.05 606.187 0.000293 3.00 3851.34 619.90 0.18
Manistique Upper 10528.9 2-yr 7700.00 591.49 604.51 604.613 0.000281 2.59 2992.74 502.97 0.17
Manistique Upper 10528.9 Mar-Jun Avg 2220.00 591.49 600.76 600.791 0.000112 1.39 1596.95 292.61 0.10
Manistique Upper 10528.9 Jun Avg 1270.00 591.49 599.71 599.725 0.000063 0.97 1305.53 265.34 0.08
Manistique Upper 10528.9 Jul Avg 857.00 591.49 599.14 599.152 0.000040 0.74 1158.99 252.50 0.06 
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HEC-RAS Plan: Existing extended (Continued)
River 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)
Manistique Upper 10528.9 Aug Avg 675.00 591.49 598.86 598.866 0.000029 0.62 1088.29 246.06 0.05 

Manistique Upper 9510.987 500-yr 25000.00 595.40 608.92 604.58 610.122 0.001887 8.94 3173.73 473.74 0.48
Manistique Upper 9510.987 200-yr 22000.00 595.40 608.27 603.93 609.351 0.001832 8.45 2877.25 435.06 0.47
Manistique Upper 9510.987 100-yr 20000.00 595.40 607.74 603.48 608.756 0.001829 8.15 2656.95 403.94 0.46
Manistique Upper 9510.987 25-yr 15500.00 595.40 606.45 602.42 607.285 0.001703 7.36 2201.80 318.22 0.44
Manistique Upper 9510.987 20-yr 14750.00 595.40 606.22 602.25 607.022 0.001676 7.20 2129.86 310.55 0.43
Manistique Upper 9510.987 15-yr 13800.00 595.40 605.92 602.00 606.676 0.001640 6.99 2037.84 300.46 0.43
Manistique Upper 9510.987 10-yr 13468.00 595.40 605.81 601.92 606.552 0.001627 6.92 2005.45 296.82 0.43
Manistique Upper 9510.987 5-yr 11000.00 595.40 604.94 601.26 605.561 0.001534 6.33 1759.05 267.73 0.41
Manistique Upper 9510.987 2-yr 7700.00 595.40 603.58 600.28 604.034 0.001377 5.40 1426.38 222.82 0.38
Manistique Upper 9510.987 Mar-Jun Avg 2220.00 595.40 600.39 597.99 600.532 0.000883 2.98 745.38 204.80 0.28
Manistique Upper 9510.987 Jun Avg 1270.00 595.40 599.49 597.41 599.567 0.000681 2.25 563.63 193.76 0.23
Manistique Upper 9510.987 Jul Avg 857.00 595.40 599.00 597.09 599.048 0.000533 1.82 470.39 185.10 0.20
Manistique Upper 9510.987 Aug Avg 675.00 595.40 598.75 596.92 598.787 0.000449 1.59 424.89 180.73 0.18 

Manistique Upper 9130.731 500-yr 25000.00 594.75 608.84 603.33 609.441 0.000952 6.50 4947.30 914.78 0.34
Manistique Upper 9130.731 200-yr 22000.00 594.75 608.13 602.82 608.700 0.000973 6.29 4305.46 870.55 0.34
Manistique Upper 9130.731 100-yr 20000.00 594.75 607.55 602.46 608.114 0.001013 6.18 3814.47 829.81 0.35
Manistique Upper 9130.731 25-yr 15500.00 594.75 606.17 601.61 606.679 0.001071 5.76 2892.95 524.18 0.35
Manistique Upper 9130.731 20-yr 14750.00 594.75 605.93 601.46 606.424 0.001076 5.66 2769.08 506.07 0.35
Manistique Upper 9130.731 15-yr 13800.00 594.75 605.62 601.28 606.090 0.001080 5.53 2612.92 489.42 0.34
Manistique Upper 9130.731 10-yr 13468.00 594.75 605.51 601.21 605.970 0.001081 5.48 2558.20 480.79 0.34
Manistique Upper 9130.731 5-yr 11000.00 594.75 604.61 600.60 605.014 0.001061 5.08 2164.49 348.50 0.34
Manistique Upper 9130.731 2-yr 7700.00 594.75 603.25 599.71 603.550 0.000978 4.37 1760.65 290.82 0.31
Manistique Upper 9130.731 Mar-Jun Avg 2220.00 594.75 600.12 597.78 600.223 0.000700 2.53 877.72 258.16 0.24
Manistique Upper 9130.731 Jun Avg 1270.00 594.75 599.29 597.30 599.341 0.000495 1.89 670.33 234.62 0.20
Manistique Upper 9130.731 Jul Avg 857.00 594.75 598.83 597.05 598.871 0.000391 1.52 565.26 231.82 0.17
Manistique Upper 9130.731 Aug Avg 675.00 594.75 598.61 596.94 598.637 0.000332 1.31 513.34 230.42 0.16 

Manistique Upper 8813.093 500-yr 25000.00 594.25 608.66 602.71 609.126 0.000797 5.69 5096.46 581.94 0.31
Manistique Upper 8813.093 200-yr 22000.00 594.25 607.95 601.96 608.378 0.000789 5.40 4689.24 573.97 0.31
Manistique Upper 8813.093 100-yr 20000.00 594.25 607.37 601.57 607.779 0.000809 5.25 4359.65 567.44 0.31
Manistique Upper 8813.093 25-yr 15500.00 594.25 605.97 600.57 606.327 0.000869 4.87 3576.16 551.61 0.31
Manistique Upper 8813.093 20-yr 14750.00 594.25 605.73 600.39 606.070 0.000881 4.80 3440.11 548.82 0.31
Manistique Upper 8813.093 15-yr 13800.00 594.25 605.40 600.18 605.735 0.000900 4.72 3262.87 545.15 0.31
Manistique Upper 8813.093 10-yr 13468.00 594.25 605.28 600.11 605.614 0.000908 4.68 3199.33 543.83 0.31
Manistique Upper 8813.093 5-yr 11000.00 594.25 604.38 599.53 604.671 0.000899 4.42 2721.33 499.95 0.30
Manistique Upper 8813.093 2-yr 7700.00 594.25 603.02 598.65 603.250 0.000800 3.92 2088.94 416.08 0.28
Manistique Upper 8813.093 Mar-Jun Avg 2220.00 594.25 600.00 596.80 600.067 0.000322 2.01 1105.15 256.25 0.17
Manistique Upper 8813.093 Jun Avg 1270.00 594.25 599.21 596.35 599.238 0.000203 1.41 902.22 252.89 0.13
Manistique Upper 8813.093 Jul Avg 857.00 594.25 598.78 596.07 598.797 0.000137 1.08 794.91 247.35 0.11
Manistique Upper 8813.093 Aug Avg 675.00 594.25 598.57 595.91 598.578 0.000105 0.91 742.57 244.14 0.09 

Manistique Upper 8542.808 500-yr 25000.00 594.17 608.06 602.26 608.840 0.001107 7.10 3530.34 313.08 0.37
Manistique Upper 8542.808 200-yr 22000.00 594.17 607.43 601.74 608.108 0.001029 6.61 3334.26 310.78 0.35
Manistique Upper 8542.808 100-yr 20000.00 594.17 606.89 601.39 607.512 0.001004 6.32 3167.55 308.81 0.35
Manistique Upper 8542.808 25-yr 15500.00 594.17 605.58 600.53 606.067 0.000936 5.61 2765.47 304.00 0.33
Manistique Upper 8542.808 20-yr 14750.00 594.17 605.35 600.38 605.812 0.000922 5.47 2694.88 303.15 0.32
Manistique Upper 8542.808 15-yr 13800.00 594.17 605.04 600.18 605.478 0.000901 5.30 2602.60 301.80 0.32
Manistique Upper 8542.808 10-yr 13468.00 594.17 604.93 600.09 605.359 0.000893 5.24 2569.58 301.30 0.32
Manistique Upper 8542.808 5-yr 11000.00 594.17 604.08 599.58 604.431 0.000829 4.75 2314.64 297.41 0.30
Manistique Upper 8542.808 2-yr 7700.00 594.17 602.80 598.74 603.045 0.000714 3.97 1937.42 291.56 0.27
Manistique Upper 8542.808 Mar-Jun Avg 2220.00 594.17 599.91 596.98 599.975 0.000356 2.00 1112.07 280.52 0.18
Manistique Upper 8542.808 Jun Avg 1270.00 594.17 599.15 596.51 599.179 0.000232 1.41 898.83 276.70 0.14
Manistique Upper 8542.808 Jul Avg 857.00 594.17 598.74 596.26 598.756 0.000162 1.09 786.23 272.13 0.11
Manistique Upper 8542.808 Aug Avg 675.00 594.17 598.53 596.14 598.547 0.000126 0.92 730.97 269.85 0.10 

Manistique Upper 8525 Bridge 

Manistique Upper 8520.231 500-yr 25000.00 593.65 607.57 602.07 608.361 0.001226 7.15 3496.11 326.70 0.38
Manistique Upper 8520.231 200-yr 22000.00 593.65 606.98 601.57 607.668 0.001120 6.65 3307.28 320.61 0.37
Manistique Upper 8520.231 100-yr 20000.00 593.65 606.47 601.21 607.095 0.001085 6.36 3142.95 318.09 0.36
Manistique Upper 8520.231 25-yr 15500.00 593.65 605.21 600.36 605.706 0.000992 5.64 2747.90 311.96 0.34
Manistique Upper 8520.231 20-yr 14750.00 593.65 604.99 600.22 605.461 0.000973 5.51 2678.81 310.87 0.33
Manistique Upper 8520.231 15-yr 13800.00 593.65 604.70 600.02 605.141 0.000949 5.33 2588.51 309.45 0.32
Manistique Upper 8520.231 10-yr 13468.00 593.65 604.59 599.95 605.026 0.000940 5.27 2556.18 308.94 0.32
Manistique Upper 8520.231 5-yr 11000.00 593.65 603.78 599.40 604.134 0.000868 4.77 2306.32 304.96 0.31
Manistique Upper 8520.231 2-yr 7700.00 593.65 602.55 598.59 602.799 0.000741 3.98 1935.94 298.95 0.28
Manistique Upper 8520.231 Mar-Jun Avg 2220.00 593.65 599.77 596.87 599.828 0.000356 1.98 1121.93 285.65 0.18
Manistique Upper 8520.231 Jun Avg 1270.00 593.65 599.02 596.44 599.052 0.000222 1.39 912.34 276.28 0.14
Manistique Upper 8520.231 Jul Avg 857.00 593.65 598.62 596.21 598.640 0.000152 1.07 802.80 272.76 0.11
Manistique Upper 8520.231 Aug Avg 675.00 593.65 598.42 596.10 598.436 0.000118 0.90 748.78 271.45 0.10 

Manistique Upper 8485 Lat Struct 

Manistique Upper 8483.943 500-yr 25000.00 594.35 607.63 601.89 608.277 0.000982 6.45 3874.11 358.12 0.35
Manistique Upper 8483.943 200-yr 22000.00 594.35 607.03 601.42 607.594 0.000916 6.01 3660.40 357.31 0.33
Manistique Upper 8483.943 100-yr 20000.00 594.35 606.51 601.09 607.025 0.000899 5.76 3474.04 356.59 0.33
Manistique Upper 8483.943 25-yr 15500.00 594.35 605.24 600.26 605.647 0.000846 5.13 3022.50 353.66 0.31
Manistique Upper 8483.943 20-yr 14750.00 594.35 605.01 600.13 605.404 0.000835 5.01 2943.04 353.12 0.31
Manistique Upper 8483.943 15-yr 13800.00 594.35 604.72 599.93 605.086 0.000821 4.86 2839.04 352.41 0.30
Manistique Upper 8483.943 10-yr 13468.00 594.35 604.61 599.87 604.972 0.000816 4.81 2801.72 352.16 0.30
Manistique Upper 8483.943 5-yr 11000.00 594.35 603.79 599.32 604.087 0.000771 4.38 2512.72 348.74 0.29
Manistique Upper 8483.943 2-yr 7700.00 594.35 602.55 598.55 602.764 0.000674 3.69 2087.20 338.93 0.26
Manistique Upper 8483.943 Mar-Jun Avg 2220.00 594.35 599.76 596.86 599.814 0.000337 1.89 1174.30 309.66 0.17
Manistique Upper 8483.943 Jun Avg 1270.00 594.35 599.02 596.44 599.043 0.000209 1.34 950.12 295.10 0.13 
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HEC-RAS Plan: Existing extended (Continued)
River 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)
Manistique Upper 8483.943 Jul Avg 857.00 594.35 598.62 596.19 598.634 0.000145 1.03 833.66 290.84 0.11
Manistique Upper 8483.943 Aug Avg 675.00 594.35 598.42 596.00 598.432 0.000113 0.87 776.39 288.71 0.09 

Manistique Upper 8148.47 500-yr 25000.00 594.47 606.87 607.807 0.001851 7.77 3230.89 380.83 0.46
Manistique Upper 8148.47 200-yr 22000.00 594.47 606.33 607.153 0.001754 7.28 3027.30 373.07 0.44
Manistique Upper 8148.47 100-yr 20000.00 594.47 605.81 606.587 0.001777 7.05 2837.16 363.65 0.44
Manistique Upper 8148.47 25-yr 15500.00 594.47 604.57 605.221 0.001829 6.47 2394.12 351.65 0.44
Manistique Upper 8148.47 20-yr 14750.00 594.47 604.35 604.981 0.001833 6.36 2317.66 349.78 0.44
Manistique Upper 8148.47 15-yr 13800.00 594.47 604.07 604.667 0.001840 6.22 2217.89 347.31 0.43
Manistique Upper 8148.47 10-yr 13468.00 594.47 603.96 604.554 0.001844 6.17 2182.07 346.43 0.43
Manistique Upper 8148.47 5-yr 11000.00 594.47 603.17 603.682 0.001869 5.76 1909.13 339.59 0.43
Manistique Upper 8148.47 2-yr 7700.00 594.47 601.99 602.390 0.001897 5.08 1515.09 329.20 0.42
Manistique Upper 8148.47 Mar-Jun Avg 2220.00 594.47 599.44 599.588 0.001707 3.09 719.46 306.31 0.35
Manistique Upper 8148.47 Jun Avg 1270.00 594.47 598.79 598.885 0.001611 2.43 521.63 303.87 0.33
Manistique Upper 8148.47 Jul Avg 857.00 594.47 598.45 598.517 0.001485 2.05 418.67 297.82 0.30
Manistique Upper 8148.47 Aug Avg 675.00 594.47 598.29 598.337 0.001319 1.82 370.23 286.69 0.28 

Manistique Upper 8025.19 500-yr 25000.00 593.89 607.02 607.532 0.000824 5.73 4359.40 432.05 0.32
Manistique Upper 8025.19 200-yr 22000.00 593.89 606.46 606.902 0.000768 5.34 4116.25 430.87 0.30
Manistique Upper 8025.19 100-yr 20000.00 593.89 605.93 606.341 0.000764 5.14 3889.17 429.77 0.30
Manistique Upper 8025.19 25-yr 15500.00 593.89 604.65 604.988 0.000751 4.64 3342.28 427.09 0.29
Manistique Upper 8025.19 20-yr 14750.00 593.89 604.43 604.751 0.000747 4.54 3246.82 426.63 0.29
Manistique Upper 8025.19 15-yr 13800.00 593.89 604.14 604.440 0.000744 4.42 3121.66 426.01 0.29
Manistique Upper 8025.19 10-yr 13468.00 593.89 604.03 604.328 0.000743 4.38 3076.59 425.70 0.29
Manistique Upper 8025.19 5-yr 11000.00 593.89 603.23 603.475 0.000650 4.01 2744.75 392.24 0.27
Manistique Upper 8025.19 2-yr 7700.00 593.89 602.03 602.207 0.000554 3.36 2288.26 378.76 0.24
Manistique Upper 8025.19 Mar-Jun Avg 2220.00 593.89 599.45 599.491 0.000259 1.67 1329.63 360.98 0.15
Manistique Upper 8025.19 Jun Avg 1270.00 593.89 598.80 598.819 0.000155 1.16 1097.79 350.66 0.12
Manistique Upper 8025.19 Jul Avg 857.00 593.89 598.46 598.469 0.000101 0.88 979.27 345.82 0.09
Manistique Upper 8025.19 Aug Avg 675.00 593.89 598.29 598.300 0.000076 0.73 922.14 344.15 0.08 

Manistique Upper 7827.19 500-yr 25000.00 594.02 606.97 607.358 0.000595 5.01 4996.37 480.07 0.27
Manistique Upper 7827.19 200-yr 22000.00 594.02 606.40 606.741 0.000553 4.66 4726.04 478.37 0.26
Manistique Upper 7827.19 100-yr 20000.00 594.02 605.87 606.184 0.000548 4.48 4472.28 476.77 0.26
Manistique Upper 7827.19 25-yr 15500.00 594.02 604.59 604.838 0.000534 4.01 3862.21 472.90 0.25
Manistique Upper 7827.19 20-yr 14750.00 594.02 604.36 604.603 0.000530 3.93 3755.90 472.22 0.25
Manistique Upper 7827.19 15-yr 13800.00 594.02 604.07 604.294 0.000525 3.82 3616.62 471.57 0.24
Manistique Upper 7827.19 10-yr 13468.00 594.02 603.96 604.183 0.000524 3.78 3566.40 471.37 0.24
Manistique Upper 7827.19 5-yr 11000.00 594.02 603.16 603.343 0.000505 3.45 3188.28 469.85 0.23
Manistique Upper 7827.19 2-yr 7700.00 594.02 601.96 602.094 0.000458 2.93 2628.88 460.85 0.22
Manistique Upper 7827.19 Mar-Jun Avg 2220.00 594.02 599.41 599.443 0.000198 1.47 1511.31 406.47 0.13
Manistique Upper 7827.19 Jun Avg 1270.00 594.02 598.78 598.791 0.000109 1.01 1262.42 383.72 0.10
Manistique Upper 7827.19 Jul Avg 857.00 594.02 598.44 598.452 0.000069 0.75 1135.91 376.07 0.08
Manistique Upper 7827.19 Aug Avg 675.00 594.02 598.28 598.287 0.000051 0.63 1075.31 372.63 0.07 

Manistique Upper 7685.25 500-yr 25000.00 593.36 606.75 607.254 0.000734 5.67 4412.18 407.76 0.30
Manistique Upper 7685.25 200-yr 22000.00 593.36 606.22 606.647 0.000666 5.24 4194.59 404.44 0.29
Manistique Upper 7685.25 100-yr 20000.00 593.36 605.70 606.091 0.000648 5.02 3985.19 402.35 0.28
Manistique Upper 7685.25 25-yr 15500.00 593.36 604.44 604.752 0.000598 4.45 3483.23 397.29 0.26
Manistique Upper 7685.25 20-yr 14750.00 593.36 604.22 604.518 0.000587 4.34 3396.05 396.40 0.26
Manistique Upper 7685.25 15-yr 13800.00 593.36 603.94 604.211 0.000574 4.20 3281.88 395.24 0.26
Manistique Upper 7685.25 10-yr 13468.00 593.36 603.83 604.101 0.000569 4.16 3240.74 394.82 0.26
Manistique Upper 7685.25 5-yr 11000.00 593.36 603.05 603.266 0.000524 3.75 2932.21 391.66 0.24
Manistique Upper 7685.25 2-yr 7700.00 593.36 601.88 602.028 0.000447 3.11 2475.76 389.18 0.22
Manistique Upper 7685.25 Mar-Jun Avg 2220.00 593.36 599.38 599.416 0.000188 1.47 1510.77 383.03 0.13
Manistique Upper 7685.25 Jun Avg 1270.00 593.36 598.76 598.776 0.000107 1.00 1273.64 379.09 0.10
Manistique Upper 7685.25 Jul Avg 857.00 593.36 598.43 598.442 0.000067 0.74 1150.50 373.18 0.07
Manistique Upper 7685.25 Aug Avg 675.00 593.36 598.27 598.280 0.000049 0.62 1091.23 370.31 0.06 

Manistique RiverSide 7481.31 500-yr 8338.59 596.32 605.83 602.92 607.191 0.003200 9.34 892.40 100.59 0.55
Manistique RiverSide 7481.31 200-yr 7645.04 596.32 605.35 602.58 606.623 0.003212 9.07 843.23 100.46 0.55
Manistique RiverSide 7481.31 100-yr 6948.67 596.32 604.84 602.22 606.037 0.003221 8.76 792.81 100.32 0.55
Manistique RiverSide 7481.31 25-yr 5488.83 596.32 603.70 601.45 604.721 0.003283 8.09 678.77 100.02 0.55
Manistique RiverSide 7481.31 20-yr 5236.72 596.32 603.50 601.31 604.482 0.003294 7.96 658.20 99.97 0.55
Manistique RiverSide 7481.31 15-yr 4922.28 596.32 603.24 601.13 604.179 0.003312 7.79 631.96 99.90 0.55
Manistique RiverSide 7481.31 10-yr 4808.61 596.32 603.14 601.06 604.069 0.003316 7.72 622.50 99.87 0.55
Manistique RiverSide 7481.31 5-yr 3998.17 596.32 602.42 600.57 603.237 0.003400 7.27 550.16 99.68 0.55
Manistique RiverSide 7481.31 2-yr 2912.09 596.32 601.32 599.86 601.995 0.003679 6.61 440.63 99.39 0.55
Manistique RiverSide 7481.31 Mar-Jun Avg 1061.35 596.32 599.02 598.40 599.406 0.005183 4.98 213.16 98.78 0.60
Manistique RiverSide 7481.31 Jun Avg 705.78 596.32 598.46 598.03 598.768 0.006198 4.48 157.45 98.63 0.63
Manistique RiverSide 7481.31 Jul Avg 546.70 596.32 598.17 597.84 598.448 0.007121 4.23 129.27 98.56 0.65
Manistique RiverSide 7481.31 Aug Avg 465.46 596.32 598.00 597.74 598.267 0.008129 4.13 112.66 98.51 0.68 

Manistique RiverSide 7464.67 Inl Struct 

Manistique RiverSide 7449.35 500-yr 8338.59 591.39 601.58 597.81 602.687 0.000751 8.44 987.97 104.06 0.48
Manistique RiverSide 7449.35 200-yr 7645.04 591.39 601.03 597.47 602.075 0.000760 8.22 930.35 103.61 0.48
Manistique RiverSide 7449.35 100-yr 6948.67 591.39 600.46 597.12 601.446 0.000769 7.97 871.80 103.15 0.48
Manistique RiverSide 7449.35 25-yr 5488.83 591.39 599.25 596.32 600.090 0.000776 7.34 748.00 102.18 0.48
Manistique RiverSide 7449.35 20-yr 5236.72 591.39 599.04 596.20 599.849 0.000774 7.21 726.35 102.01 0.48
Manistique RiverSide 7449.35 15-yr 4922.28 591.39 598.77 596.02 599.541 0.000773 7.04 698.74 101.79 0.47
Manistique RiverSide 7449.35 10-yr 4808.61 591.39 598.67 595.96 599.428 0.000773 6.98 688.60 101.71 0.47
Manistique RiverSide 7449.35 5-yr 3998.17 591.39 597.93 595.44 598.594 0.000768 6.51 613.95 101.11 0.47
Manistique RiverSide 7449.35 2-yr 2912.09 591.39 596.85 594.74 597.363 0.000762 5.77 504.29 100.22 0.45
Manistique RiverSide 7449.35 Mar-Jun Avg 1061.35 591.39 594.31 593.26 594.580 0.000944 4.20 252.65 97.96 0.46
Manistique RiverSide 7449.35 Jun Avg 705.78 591.39 593.62 592.89 593.846 0.001138 3.80 185.91 97.35 0.48
Manistique RiverSide 7449.35 Jul Avg 546.70 591.39 593.27 592.70 593.475 0.001318 3.59 152.14 97.04 0.51 
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HEC-RAS Plan: Existing extended (Continued)
River 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)
Manistique RiverSide 7449.35 Aug Avg 465.46 591.39 593.09 592.59 593.273 0.001460 3.48 133.77 96.87 0.52 

Manistique RiverSide 7441.23 500-yr 8338.59 591.53 601.58 602.670 0.001596 8.38 997.14 105.04 0.48
Manistique RiverSide 7441.23 200-yr 7645.04 591.53 601.02 602.057 0.001625 8.15 938.96 104.53 0.48
Manistique RiverSide 7441.23 100-yr 6948.67 591.53 600.46 601.429 0.001652 7.90 879.89 104.01 0.48
Manistique RiverSide 7441.23 25-yr 5488.83 591.53 599.25 600.073 0.001686 7.27 755.07 102.89 0.47
Manistique RiverSide 7441.23 20-yr 5236.72 591.53 599.04 599.832 0.001687 7.14 733.25 102.69 0.47
Manistique RiverSide 7441.23 15-yr 4922.28 591.53 598.77 599.525 0.001689 6.98 705.44 102.44 0.47
Manistique RiverSide 7441.23 10-yr 4808.61 591.53 598.67 599.412 0.001690 6.92 695.22 102.35 0.47
Manistique RiverSide 7441.23 5-yr 3998.17 591.53 597.93 598.577 0.001683 6.45 620.00 101.67 0.46
Manistique RiverSide 7441.23 2-yr 2912.09 591.53 596.84 597.348 0.001666 5.71 509.72 100.69 0.45
Manistique RiverSide 7441.23 Mar-Jun Avg 1061.35 591.53 594.30 594.564 0.002030 4.14 256.61 98.39 0.45
Manistique RiverSide 7441.23 Jun Avg 705.78 591.53 593.61 593.828 0.002424 3.73 189.35 97.77 0.47
Manistique RiverSide 7441.23 Jul Avg 546.70 591.53 593.26 593.455 0.002791 3.52 155.22 97.45 0.49
Manistique RiverSide 7441.23 Aug Avg 465.46 591.53 593.07 593.252 0.003081 3.41 136.60 97.28 0.51 

Manistique RiverSide 7432.42 500-yr 8338.59 591.47 601.57 602.654 0.001536 8.36 1003.17 105.39 0.47
Manistique RiverSide 7432.42 200-yr 7645.04 591.47 601.02 602.041 0.001560 8.13 944.77 104.83 0.47
Manistique RiverSide 7432.42 100-yr 6948.67 591.47 600.45 601.413 0.001583 7.88 885.52 104.26 0.47
Manistique RiverSide 7432.42 25-yr 5488.83 591.47 599.24 600.056 0.001605 7.24 760.44 103.06 0.47
Manistique RiverSide 7432.42 20-yr 5236.72 591.47 599.03 599.815 0.001604 7.11 738.60 102.84 0.46
Manistique RiverSide 7432.42 15-yr 4922.28 591.47 598.76 599.508 0.001602 6.95 710.76 102.57 0.46
Manistique RiverSide 7432.42 10-yr 4808.61 591.47 598.66 599.395 0.001602 6.88 700.52 102.47 0.46
Manistique RiverSide 7432.42 5-yr 3998.17 591.47 597.92 598.560 0.001596 6.41 625.28 101.74 0.45
Manistique RiverSide 7432.42 2-yr 2912.09 591.47 596.83 597.331 0.001585 5.66 515.04 100.65 0.44
Manistique RiverSide 7432.42 Mar-Jun Avg 1061.35 591.47 594.29 594.543 0.001902 4.05 262.04 98.35 0.44
Manistique RiverSide 7432.42 Jun Avg 705.78 591.47 593.60 593.804 0.002229 3.63 194.47 97.86 0.45
Manistique RiverSide 7432.42 Jul Avg 546.70 591.47 593.25 593.429 0.002537 3.42 160.01 97.61 0.47
Manistique RiverSide 7432.42 Aug Avg 465.46 591.47 593.05 593.223 0.002780 3.30 141.12 97.48 0.48 

Manistique RiverSide 7426.40 500-yr 8338.59 591.43 601.57 602.642 0.001622 8.31 1003.45 103.79 0.47
Manistique RiverSide 7426.40 200-yr 7645.04 591.43 601.01 602.028 0.001637 8.08 945.95 103.40 0.47
Manistique RiverSide 7426.40 100-yr 6948.67 591.43 600.45 601.400 0.001650 7.83 887.49 103.00 0.47
Manistique RiverSide 7426.40 25-yr 5488.83 591.43 599.24 600.043 0.001648 7.19 763.75 102.15 0.46
Manistique RiverSide 7426.40 20-yr 5236.72 591.43 599.03 599.802 0.001642 7.06 742.10 102.00 0.46
Manistique RiverSide 7426.40 15-yr 4922.28 591.43 598.76 599.495 0.001635 6.89 714.47 101.81 0.46
Manistique RiverSide 7426.40 10-yr 4808.61 591.43 598.66 599.382 0.001632 6.83 704.31 101.74 0.46
Manistique RiverSide 7426.40 5-yr 3998.17 591.43 597.92 598.547 0.001610 6.35 629.52 101.22 0.45
Manistique RiverSide 7426.40 2-yr 2912.09 591.43 596.83 597.319 0.001574 5.60 519.60 100.45 0.43
Manistique RiverSide 7426.40 Mar-Jun Avg 1061.35 591.43 594.28 594.530 0.001819 3.99 265.92 98.66 0.43
Manistique RiverSide 7426.40 Jun Avg 705.78 591.43 593.59 593.789 0.002112 3.57 197.94 98.17 0.44
Manistique RiverSide 7426.40 Jul Avg 546.70 591.43 593.24 593.412 0.002387 3.35 163.19 97.93 0.46
Manistique RiverSide 7426.40 Aug Avg 465.46 591.43 593.04 593.203 0.002614 3.23 143.94 97.79 0.47 

Manistique RiverSide 7382.49 500-yr 8338.59 591.10 601.56 597.29 602.552 0.001367 7.99 1047.23 105.02 0.44
Manistique RiverSide 7382.49 200-yr 7645.04 591.10 601.00 596.96 601.938 0.001378 7.76 988.98 104.65 0.44
Manistique RiverSide 7382.49 100-yr 6948.67 591.10 600.44 596.61 601.309 0.001386 7.49 929.72 104.28 0.44
Manistique RiverSide 7382.49 25-yr 5488.83 591.10 599.23 595.83 599.954 0.001376 6.84 804.16 103.48 0.43
Manistique RiverSide 7382.49 20-yr 5236.72 591.10 599.02 595.69 599.714 0.001369 6.70 782.19 103.34 0.43
Manistique RiverSide 7382.49 15-yr 4922.28 591.10 598.74 595.52 599.407 0.001361 6.53 754.14 103.16 0.42
Manistique RiverSide 7382.49 10-yr 4808.61 591.10 598.64 595.46 599.295 0.001357 6.47 743.81 103.10 0.42
Manistique RiverSide 7382.49 5-yr 3998.17 591.10 597.90 594.96 598.462 0.001329 5.99 667.81 102.61 0.41
Manistique RiverSide 7382.49 2-yr 2912.09 591.10 596.81 594.25 597.238 0.001278 5.24 556.02 101.89 0.40
Manistique RiverSide 7382.49 Mar-Jun Avg 1061.35 591.10 594.25 592.79 594.448 0.001289 3.57 297.15 100.25 0.37
Manistique RiverSide 7382.49 Jun Avg 705.78 591.10 593.55 592.42 593.701 0.001367 3.11 227.25 99.80 0.36
Manistique RiverSide 7382.49 Jul Avg 546.70 591.10 593.19 592.24 593.317 0.001443 2.86 191.25 99.57 0.36
Manistique RiverSide 7382.49 Aug Avg 465.46 591.10 592.99 592.15 593.103 0.001506 2.72 171.17 99.44 0.37 

Manistique RiverSide 7338.19 500-yr 8338.59 590.94 601.54 597.02 602.482 0.001163 7.80 1080.39 106.56 0.43
Manistique RiverSide 7338.19 200-yr 7645.04 590.94 600.98 596.71 601.868 0.001174 7.56 1021.18 106.19 0.42
Manistique RiverSide 7338.19 100-yr 6948.67 590.94 600.41 596.35 601.238 0.001183 7.29 960.94 105.82 0.42
Manistique RiverSide 7338.19 25-yr 5488.83 590.94 599.20 595.59 599.885 0.001177 6.63 833.33 105.03 0.41
Manistique RiverSide 7338.19 20-yr 5236.72 590.94 598.99 595.46 599.645 0.001171 6.49 810.99 104.89 0.41
Manistique RiverSide 7338.19 15-yr 4922.28 590.94 598.72 595.28 599.339 0.001164 6.32 782.50 104.71 0.40
Manistique RiverSide 7338.19 10-yr 4808.61 590.94 598.62 595.22 599.226 0.001161 6.26 772.01 104.64 0.40
Manistique RiverSide 7338.19 5-yr 3998.17 590.94 597.88 594.73 598.396 0.001135 5.78 694.77 104.16 0.39
Manistique RiverSide 7338.19 2-yr 2912.09 590.94 596.78 594.03 597.175 0.001086 5.02 581.17 103.44 0.37
Manistique RiverSide 7338.19 Mar-Jun Avg 1061.35 590.94 594.22 592.57 594.390 0.001041 3.34 317.66 101.86 0.33
Manistique RiverSide 7338.19 Jun Avg 705.78 590.94 593.51 592.21 593.641 0.001057 2.87 246.31 101.12 0.32
Manistique RiverSide 7338.19 Jul Avg 546.70 590.94 593.15 592.02 593.256 0.001072 2.61 209.66 100.56 0.32
Manistique RiverSide 7338.19 Aug Avg 465.46 590.94 592.95 591.92 593.041 0.001086 2.46 189.21 100.24 0.32 

Manistique RiverSide 7228.22 500-yr 8338.59 590.37 601.43 596.86 602.350 0.001143 7.72 1090.48 109.75 0.42
Manistique RiverSide 7228.22 200-yr 7645.04 590.37 600.87 596.52 601.735 0.001158 7.49 1029.26 108.90 0.42
Manistique RiverSide 7228.22 100-yr 6948.67 590.37 600.29 596.18 601.105 0.001169 7.23 967.28 108.03 0.42
Manistique RiverSide 7228.22 25-yr 5488.83 590.37 599.08 595.39 599.753 0.001168 6.58 837.32 106.18 0.41
Manistique RiverSide 7228.22 20-yr 5236.72 590.37 598.87 595.23 599.514 0.001163 6.45 814.78 105.85 0.41
Manistique RiverSide 7228.22 15-yr 4922.28 590.37 598.60 595.06 599.209 0.001157 6.28 786.08 105.44 0.40
Manistique RiverSide 7228.22 10-yr 4808.61 590.37 598.50 595.00 599.097 0.001154 6.22 775.53 105.28 0.40
Manistique RiverSide 7228.22 5-yr 3998.17 590.37 597.76 594.51 598.270 0.001118 5.74 698.30 104.19 0.39
Manistique RiverSide 7228.22 2-yr 2912.09 590.37 596.67 593.79 597.056 0.001039 4.98 585.87 102.59 0.37
Manistique RiverSide 7228.22 Mar-Jun Avg 1061.35 590.37 594.12 592.29 594.280 0.000894 3.23 328.74 98.83 0.31
Manistique RiverSide 7228.22 Jun Avg 705.78 590.37 593.42 591.91 593.533 0.000850 2.71 259.98 97.81 0.29
Manistique RiverSide 7228.22 Jul Avg 546.70 590.37 593.06 591.70 593.149 0.000820 2.43 224.69 97.29 0.28
Manistique RiverSide 7228.22 Aug Avg 465.46 590.37 592.85 591.61 592.934 0.000801 2.27 204.97 97.01 0.28 

Manistique RiverSide 7117.12 500-yr 8338.59 590.13 601.14 597.07 602.196 0.001391 8.28 1020.94 105.78 0.46 

7 



 

HEC-RAS Plan: Existing extended (Continued)
River 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)
Manistique RiverSide 7117.12 200-yr 7645.04 590.13 600.58 596.74 601.580 0.001414 8.04 962.31 105.14 0.46
Manistique RiverSide 7117.12 100-yr 6948.67 590.13 600.01 596.39 600.949 0.001434 7.77 902.95 104.48 0.46
Manistique RiverSide 7117.12 25-yr 5488.83 590.13 598.82 595.60 599.599 0.001444 7.09 779.09 103.10 0.45
Manistique RiverSide 7117.12 20-yr 5236.72 590.13 598.61 595.46 599.361 0.001439 6.95 757.63 102.85 0.45
Manistique RiverSide 7117.12 15-yr 4922.28 590.13 598.34 595.27 599.057 0.001433 6.77 730.28 102.55 0.44
Manistique RiverSide 7117.12 10-yr 4808.61 590.13 598.25 595.20 598.946 0.001431 6.70 720.32 102.43 0.44
Manistique RiverSide 7117.12 5-yr 3998.17 590.13 597.53 594.71 598.122 0.001408 6.20 646.61 101.59 0.43
Manistique RiverSide 7117.12 2-yr 2912.09 590.13 596.47 594.00 596.918 0.001356 5.40 539.58 100.37 0.41
Manistique RiverSide 7117.12 Mar-Jun Avg 1061.35 590.13 593.95 592.49 594.156 0.001338 3.65 290.58 97.50 0.37
Manistique RiverSide 7117.12 Jun Avg 705.78 590.13 593.25 592.12 593.410 0.001394 3.16 223.26 96.71 0.37
Manistique RiverSide 7117.12 Jul Avg 546.70 590.13 592.90 591.93 593.027 0.001450 2.90 188.62 96.30 0.37
Manistique RiverSide 7117.12 Aug Avg 465.46 590.13 592.69 591.83 592.812 0.001500 2.75 169.21 96.08 0.37 

Manistique RiverSide 7011.3 500-yr 8338.59 589.44 600.88 597.44 602.024 0.001738 8.59 986.22 111.80 0.50
Manistique RiverSide 7011.3 200-yr 7645.04 589.44 600.31 597.12 601.402 0.001800 8.40 922.38 110.91 0.50
Manistique RiverSide 7011.3 100-yr 6948.67 589.44 599.73 596.77 600.766 0.001865 8.19 857.91 110.00 0.51
Manistique RiverSide 7011.3 25-yr 5488.83 589.44 598.51 596.01 599.409 0.001979 7.63 724.89 108.11 0.51
Manistique RiverSide 7011.3 20-yr 5236.72 589.44 598.30 595.87 599.170 0.001993 7.51 702.11 107.78 0.51
Manistique RiverSide 7011.3 15-yr 4922.28 589.44 598.03 595.69 598.865 0.002014 7.36 673.11 107.36 0.51
Manistique RiverSide 7011.3 10-yr 4808.61 589.44 597.93 595.64 598.754 0.002021 7.30 662.57 107.21 0.51
Manistique RiverSide 7011.3 5-yr 3998.17 589.44 597.20 595.12 597.929 0.002082 6.86 584.80 106.08 0.51
Manistique RiverSide 7011.3 2-yr 2912.09 589.44 596.13 594.03 596.725 0.002194 6.16 472.81 104.42 0.51
Manistique RiverSide 7011.3 Mar-Jun Avg 1061.35 589.44 593.71 592.16 593.992 0.001640 4.25 249.96 77.44 0.42
Manistique RiverSide 7011.3 Jun Avg 705.78 589.44 593.07 591.68 593.258 0.001418 3.51 200.90 74.55 0.38
Manistique RiverSide 7011.3 Jul Avg 546.70 589.44 592.73 591.44 592.881 0.001277 3.10 176.19 73.05 0.35
Manistique RiverSide 7011.3 Aug Avg 465.46 589.44 592.54 591.30 592.670 0.001192 2.86 162.47 72.21 0.34 

Manistique RiverSide 6458.1 500-yr 8338.59 589.98 600.21 596.12 601.172 0.001218 7.96 1096.08 121.07 0.44
Manistique RiverSide 6458.1 200-yr 7645.04 589.98 599.60 595.77 600.522 0.001269 7.79 1022.49 119.52 0.45
Manistique RiverSide 6458.1 100-yr 6948.67 589.98 598.97 595.43 599.856 0.001325 7.61 948.33 117.93 0.45
Manistique RiverSide 6458.1 25-yr 5488.83 589.98 597.68 594.66 598.449 0.001418 7.08 798.00 114.66 0.45
Manistique RiverSide 6458.1 20-yr 5236.72 589.98 597.46 594.52 598.204 0.001427 6.96 772.86 114.10 0.45
Manistique RiverSide 6458.1 15-yr 4922.28 589.98 597.18 594.35 597.892 0.001442 6.82 740.74 113.39 0.45
Manistique RiverSide 6458.1 10-yr 4808.61 589.98 597.08 594.29 597.778 0.001446 6.76 729.15 113.13 0.45
Manistique RiverSide 6458.1 5-yr 3998.17 589.98 596.31 593.80 596.929 0.001487 6.34 643.29 111.19 0.45
Manistique RiverSide 6458.1 2-yr 2912.09 589.98 595.18 593.10 595.681 0.001561 5.68 519.55 108.33 0.45
Manistique RiverSide 6458.1 Mar-Jun Avg 1061.35 589.98 592.77 591.65 593.020 0.001846 4.00 265.83 102.23 0.44
Manistique RiverSide 6458.1 Jun Avg 705.78 589.98 592.13 591.27 592.324 0.002043 3.51 200.95 100.72 0.44
Manistique RiverSide 6458.1 Jul Avg 546.70 589.98 591.79 591.09 591.960 0.002250 3.28 166.92 99.93 0.45
Manistique RiverSide 6458.1 Aug Avg 465.46 589.98 591.60 590.99 591.758 0.002413 3.14 148.06 99.50 0.45 

Manistique RiverSide 6127.46 500-yr 8338.59 588.23 600.03 594.99 600.765 0.000872 6.89 1222.31 119.21 0.37
Manistique RiverSide 6127.46 200-yr 7645.04 588.23 599.40 594.67 600.104 0.000899 6.72 1147.84 118.79 0.38
Manistique RiverSide 6127.46 100-yr 6948.67 588.23 598.76 594.36 599.425 0.000929 6.54 1071.88 118.35 0.38
Manistique RiverSide 6127.46 25-yr 5488.83 588.23 597.44 593.66 598.002 0.000972 6.03 915.69 117.46 0.38
Manistique RiverSide 6127.46 20-yr 5236.72 588.23 597.21 593.50 597.758 0.000973 5.92 889.38 117.30 0.38
Manistique RiverSide 6127.46 15-yr 4922.28 588.23 596.93 593.36 597.444 0.000977 5.78 855.53 117.11 0.37
Manistique RiverSide 6127.46 10-yr 4808.61 588.23 596.82 593.30 597.330 0.000977 5.73 843.30 117.04 0.37
Manistique RiverSide 6127.46 5-yr 3998.17 588.23 596.04 592.84 596.480 0.000986 5.34 751.82 116.51 0.37
Manistique RiverSide 6127.46 2-yr 2912.09 588.23 594.88 592.16 595.227 0.001002 4.73 617.37 115.73 0.36
Manistique RiverSide 6127.46 Mar-Jun Avg 1061.35 588.23 592.40 590.75 592.557 0.000989 3.18 333.84 111.33 0.32
Manistique RiverSide 6127.46 Jun Avg 705.78 588.23 591.74 590.39 591.854 0.000961 2.70 261.19 109.12 0.31
Manistique RiverSide 6127.46 Jul Avg 546.70 588.23 591.37 590.22 591.468 0.000982 2.47 221.37 107.89 0.30
Manistique RiverSide 6127.46 Aug Avg 465.46 588.23 591.16 590.12 591.245 0.001015 2.35 198.34 107.18 0.30 

Manistique RiverSide 6104.588 Bridge 

Manistique RiverSide 6086.86 500-yr 8338.59 588.10 599.38 595.01 600.296 0.001152 7.72 1118.30 117.78 0.43
Manistique RiverSide 6086.86 200-yr 7645.04 588.10 598.89 594.68 599.737 0.001146 7.45 1059.98 116.92 0.42
Manistique RiverSide 6086.86 100-yr 6948.67 588.10 598.36 594.35 599.151 0.001142 7.16 998.94 116.02 0.42
Manistique RiverSide 6086.86 25-yr 5488.83 588.10 597.19 593.59 597.838 0.001133 6.51 863.57 113.98 0.41
Manistique RiverSide 6086.86 20-yr 5236.72 588.10 596.97 593.47 597.599 0.001129 6.38 839.26 113.62 0.40
Manistique RiverSide 6086.86 15-yr 4922.28 588.10 596.69 593.29 597.290 0.001128 6.23 807.58 113.13 0.40
Manistique RiverSide 6086.86 10-yr 4808.61 588.10 596.59 593.23 597.178 0.001127 6.17 796.18 112.96 0.40
Manistique RiverSide 6086.86 5-yr 3998.17 588.10 595.83 592.75 596.339 0.001120 5.72 711.08 111.65 0.39
Manistique RiverSide 6086.86 2-yr 2912.09 588.10 594.70 592.06 595.095 0.001109 5.03 586.03 109.70 0.38
Manistique RiverSide 6086.86 Mar-Jun Avg 1061.35 588.10 592.23 590.62 592.397 0.001053 3.33 319.43 105.43 0.34
Manistique RiverSide 6086.86 Jun Avg 705.78 588.10 591.57 590.26 591.692 0.001029 2.82 250.61 104.30 0.32
Manistique RiverSide 6086.86 Jul Avg 546.70 588.10 591.20 590.06 591.303 0.001067 2.58 212.24 103.66 0.32
Manistique RiverSide 6086.86 Aug Avg 465.46 588.10 590.98 589.93 591.076 0.001119 2.45 189.76 103.29 0.32 

Manistique RiverSide 5880.93 500-yr 8338.59 587.77 596.33 596.33 599.589 0.006543 14.68 608.69 101.29 0.97
Manistique RiverSide 5880.93 200-yr 7645.04 587.77 595.93 595.93 599.037 0.006712 14.31 568.52 99.17 0.97
Manistique RiverSide 5880.93 100-yr 6948.67 587.77 595.54 595.54 598.461 0.006836 13.87 529.45 97.07 0.97
Manistique RiverSide 5880.93 25-yr 5488.83 587.77 594.62 594.62 597.167 0.007281 12.90 442.40 92.23 0.97
Manistique RiverSide 5880.93 20-yr 5236.72 587.77 594.43 594.43 596.929 0.007451 12.76 425.53 91.26 0.98
Manistique RiverSide 5880.93 15-yr 4922.28 587.77 594.23 594.23 596.627 0.007510 12.48 407.40 90.21 0.98
Manistique RiverSide 5880.93 10-yr 4808.61 587.77 594.15 594.15 596.515 0.007587 12.41 399.83 89.76 0.98
Manistique RiverSide 5880.93 5-yr 3998.17 587.77 593.56 593.56 595.687 0.008027 11.74 347.95 86.66 0.99
Manistique RiverSide 5880.93 2-yr 2912.09 587.77 592.72 592.72 594.464 0.008648 10.60 277.42 82.26 0.99
Manistique RiverSide 5880.93 Mar-Jun Avg 1061.35 587.77 591.16 590.90 591.888 0.007230 6.83 155.49 73.70 0.83
Manistique RiverSide 5880.93 Jun Avg 705.78 587.77 590.68 590.29 591.213 0.006793 5.84 120.89 68.98 0.78
Manistique RiverSide 5880.93 Jul Avg 546.70 587.77 590.34 589.96 590.816 0.006656 5.53 98.79 59.85 0.76
Manistique RiverSide 5880.93 Aug Avg 465.46 587.77 590.14 589.77 590.580 0.006545 5.34 87.13 54.94 0.75 

Manistique RiverSide 5706.87 500-yr 8338.59 586.96 596.22 594.32 597.860 0.002882 10.29 816.73 107.28 0.65
Manistique RiverSide 5706.87 200-yr 7645.04 586.96 595.82 593.98 597.353 0.002896 9.95 773.73 107.11 0.65 
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HEC-RAS Plan: Existing extended (Continued)
River 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)
Manistique RiverSide 5706.87 100-yr 6948.67 586.96 595.41 593.63 596.831 0.002904 9.59 729.55 106.93 0.64
Manistique RiverSide 5706.87 25-yr 5488.83 586.96 594.48 592.90 595.664 0.002940 8.76 630.11 106.54 0.63
Manistique RiverSide 5706.87 20-yr 5236.72 586.96 594.30 592.77 595.452 0.002948 8.61 611.88 106.47 0.63
Manistique RiverSide 5706.87 15-yr 4922.28 586.96 594.09 592.59 595.183 0.002954 8.40 589.05 106.38 0.63
Manistique RiverSide 5706.87 10-yr 4808.61 586.96 594.01 592.53 595.085 0.002955 8.32 580.72 106.34 0.62
Manistique RiverSide 5706.87 5-yr 3998.17 586.96 593.42 592.05 594.353 0.002980 7.75 518.10 106.10 0.62
Manistique RiverSide 5706.87 2-yr 2912.09 586.96 592.55 591.38 593.283 0.003018 6.86 426.19 105.73 0.60
Manistique RiverSide 5706.87 Mar-Jun Avg 1061.35 586.96 590.64 589.76 590.985 0.003101 4.70 225.99 100.27 0.55
Manistique RiverSide 5706.87 Jun Avg 705.78 586.96 590.11 589.21 590.366 0.003070 4.06 173.95 95.35 0.53
Manistique RiverSide 5706.87 Jul Avg 546.70 586.96 589.80 588.98 590.015 0.002838 3.75 145.79 84.67 0.50
Manistique RiverSide 5706.87 Aug Avg 465.46 586.96 589.61 588.84 589.811 0.002691 3.56 130.83 78.91 0.49 

Manistique RiverSide 5667.007 Bridge 

Manistique RiverSide 5632.08 500-yr 8338.59 585.99 593.04 593.04 595.857 0.007750 13.48 625.94 114.22 1.00
Manistique RiverSide 5632.08 200-yr 7645.04 585.99 592.75 592.75 595.386 0.007813 13.05 592.14 113.95 1.00
Manistique RiverSide 5632.08 100-yr 6948.67 585.99 592.43 592.43 594.899 0.007959 12.63 555.48 113.65 1.00
Manistique RiverSide 5632.08 25-yr 5488.83 585.99 591.68 591.68 593.819 0.008542 11.75 470.94 112.97 1.01
Manistique RiverSide 5632.08 20-yr 5236.72 585.99 591.55 591.55 593.623 0.008598 11.55 456.75 112.85 1.00
Manistique RiverSide 5632.08 15-yr 4922.28 585.99 591.38 591.38 593.374 0.008760 11.33 437.39 112.69 1.01
Manistique RiverSide 5632.08 10-yr 4808.61 585.99 591.32 591.32 593.283 0.008797 11.24 430.68 112.64 1.01
Manistique RiverSide 5632.08 5-yr 3998.17 585.99 590.89 590.89 592.609 0.009002 10.52 382.11 112.23 1.00
Manistique RiverSide 5632.08 2-yr 2912.09 585.99 590.22 590.22 591.628 0.009816 9.54 306.46 111.59 1.01
Manistique RiverSide 5632.08 Mar-Jun Avg 1061.35 585.99 589.04 589.607 0.008051 6.03 176.18 110.48 0.84
Manistique RiverSide 5632.08 Jun Avg 705.78 585.99 588.67 589.091 0.008202 5.24 134.83 106.05 0.82
Manistique RiverSide 5632.08 Jul Avg 546.70 585.99 588.46 588.818 0.007624 4.79 114.13 97.08 0.78
Manistique RiverSide 5632.08 Aug Avg 465.46 585.99 588.34 588.658 0.007371 4.54 102.43 91.97 0.76 

Manistique RiverSide 5576.26 500-yr 8338.59 586.36 593.15 594.829 0.004169 10.49 841.18 154.28 0.75
Manistique RiverSide 5576.26 200-yr 7645.04 586.36 592.71 594.364 0.004547 10.41 772.65 153.18 0.77
Manistique RiverSide 5576.26 100-yr 6948.67 586.36 592.40 593.940 0.004569 10.04 724.76 152.41 0.77
Manistique RiverSide 5576.26 25-yr 5488.83 586.36 591.68 592.990 0.004660 9.22 616.65 149.90 0.76
Manistique RiverSide 5576.26 20-yr 5236.72 586.36 591.55 592.815 0.004678 9.06 597.07 148.67 0.75
Manistique RiverSide 5576.26 15-yr 4922.28 586.36 591.35 592.580 0.004807 8.92 567.89 146.83 0.76
Manistique RiverSide 5576.26 10-yr 4808.61 586.36 591.25 592.482 0.004972 8.93 552.95 145.87 0.77
Manistique RiverSide 5576.26 5-yr 3998.17 586.36 590.60 590.18 591.807 0.006021 8.82 460.35 139.83 0.83
Manistique RiverSide 5576.26 2-yr 2912.09 586.36 590.23 591.031 0.004620 7.19 408.94 136.36 0.71
Manistique RiverSide 5576.26 Mar-Jun Avg 1061.35 586.36 588.96 589.257 0.003146 4.35 243.81 123.09 0.55
Manistique RiverSide 5576.26 Jun Avg 705.78 586.36 588.59 588.783 0.002586 3.55 198.61 117.63 0.48
Manistique RiverSide 5576.26 Jul Avg 546.70 586.36 588.39 588.538 0.002348 3.12 175.02 117.19 0.45
Manistique RiverSide 5576.26 Aug Avg 465.46 586.36 588.26 588.393 0.002211 2.90 160.63 115.16 0.43 

Manistique RiverSide 5458.53 500-yr 9222.50 586.18 593.45 591.24 594.263 0.001849 7.32 1336.60 240.00 0.51
Manistique RiverSide 5458.53 200-yr 8356.97 586.18 592.99 590.98 593.772 0.001967 7.18 1226.52 235.68 0.52
Manistique RiverSide 5458.53 100-yr 7576.46 586.18 592.62 590.73 593.362 0.002010 6.95 1141.54 232.01 0.52
Manistique RiverSide 5458.53 25-yr 5926.00 586.18 591.80 590.17 592.434 0.002128 6.43 953.73 223.69 0.52
Manistique RiverSide 5458.53 20-yr 5640.84 586.18 591.65 590.07 592.263 0.002154 6.33 920.03 222.16 0.52
Manistique RiverSide 5458.53 15-yr 5278.53 586.18 591.42 589.93 592.022 0.002239 6.24 870.32 219.89 0.53
Manistique RiverSide 5458.53 10-yr 5139.88 586.18 591.31 589.90 591.909 0.002323 6.24 845.35 218.74 0.53
Manistique RiverSide 5458.53 5-yr 4104.11 586.18 590.59 589.50 591.152 0.002781 6.03 690.68 210.22 0.57
Manistique RiverSide 5458.53 2-yr 3010.54 586.18 590.13 589.05 590.531 0.002401 5.10 595.30 203.68 0.51
Manistique RiverSide 5458.53 Mar-Jun Avg 1061.35 586.18 588.74 587.97 588.910 0.002234 3.31 321.01 191.24 0.45
Manistique RiverSide 5458.53 Jun Avg 705.78 586.18 588.35 587.69 588.478 0.002264 2.85 247.54 185.81 0.44
Manistique RiverSide 5458.53 Jul Avg 546.70 586.18 588.15 587.55 588.254 0.002236 2.60 210.56 180.27 0.42
Manistique RiverSide 5458.53 Aug Avg 465.46 586.18 588.03 587.47 588.125 0.002149 2.45 189.86 171.92 0.41 

Manistique RiverSide 5355.606 500-yr 9956.57 586.18 593.26 591.26 594.060 0.002034 7.20 1400.31 252.89 0.53
Manistique RiverSide 5355.606 200-yr 8965.21 586.18 592.78 591.00 593.554 0.002199 7.07 1280.27 249.03 0.54
Manistique RiverSide 5355.606 100-yr 8113.09 586.18 592.40 590.75 593.139 0.002302 6.89 1186.88 247.32 0.55
Manistique RiverSide 5355.606 25-yr 6305.47 586.18 591.53 590.26 592.186 0.002667 6.51 971.98 243.34 0.57
Manistique RiverSide 5355.606 20-yr 5992.23 586.18 591.36 590.16 592.009 0.002764 6.45 931.96 242.60 0.57
Manistique RiverSide 5355.606 15-yr 5590.58 586.18 591.10 590.03 591.750 0.003024 6.45 869.35 241.42 0.59
Manistique RiverSide 5355.606 10-yr 5432.30 586.18 590.96 589.98 591.620 0.003268 6.52 834.35 240.76 0.61
Manistique RiverSide 5355.606 5-yr 4200.60 586.18 589.82 589.57 590.686 0.007083 7.46 563.53 234.91 0.85
Manistique RiverSide 5355.606 2-yr 3095.47 586.18 589.55 589.11 590.147 0.005663 6.19 500.50 233.31 0.74
Manistique RiverSide 5355.606 Mar-Jun Avg 1061.35 586.18 588.05 587.87 588.488 0.008067 5.29 200.62 154.12 0.82
Manistique RiverSide 5355.606 Jun Avg 705.78 586.18 587.78 587.57 588.081 0.006986 4.41 160.00 145.05 0.74
Manistique RiverSide 5355.606 Jul Avg 546.70 586.18 587.64 587.37 587.876 0.006512 3.91 139.75 143.97 0.70
Manistique RiverSide 5355.606 Aug Avg 465.46 586.18 587.57 587.28 587.767 0.006072 3.60 129.37 143.41 0.67 

Manistique RiverSide 5029.037 500-yr 13117.42 583.53 592.74 589.84 593.504 0.001454 7.05 1943.78 309.41 0.46
Manistique RiverSide 5029.037 200-yr 11668.74 583.53 592.28 589.51 592.971 0.001441 6.72 1802.04 302.10 0.45
Manistique RiverSide 5029.037 100-yr 10530.78 583.53 591.91 589.23 592.546 0.001415 6.42 1692.74 296.34 0.45
Manistique RiverSide 5029.037 25-yr 8112.01 583.53 591.05 588.62 591.561 0.001360 5.72 1444.64 282.82 0.43
Manistique RiverSide 5029.037 20-yr 7691.29 583.53 590.89 588.51 591.376 0.001348 5.59 1399.17 280.27 0.42
Manistique RiverSide 5029.037 15-yr 7102.63 583.53 590.63 588.35 591.087 0.001354 5.43 1326.38 276.14 0.42
Manistique RiverSide 5029.037 10-yr 6818.32 583.53 590.48 588.25 590.925 0.001379 5.37 1284.33 273.71 0.42
Manistique RiverSide 5029.037 5-yr 4608.16 583.53 589.25 587.58 589.611 0.001585 4.81 960.73 256.09 0.43
Manistique RiverSide 5029.037 2-yr 3771.42 583.53 589.09 587.29 589.353 0.001224 4.11 919.61 254.79 0.38
Manistique RiverSide 5029.037 Mar-Jun Avg 1111.15 583.53 586.59 585.99 586.787 0.003462 3.60 308.63 224.50 0.54
Manistique RiverSide 5029.037 Jun Avg 705.78 583.53 586.05 585.60 586.249 0.004498 3.55 198.99 180.14 0.59
Manistique RiverSide 5029.037 Jul Avg 546.70 583.53 585.77 585.39 585.971 0.005203 3.60 152.06 150.45 0.63
Manistique RiverSide 5029.037 Aug Avg 465.46 583.53 585.59 585.27 585.798 0.005934 3.69 126.12 132.40 0.67 

Manistique RiverSide 4743.932 500-yr 16313.17 578.12 590.28 590.28 592.512 0.006878 12.16 1480.70 384.38 0.94
Manistique RiverSide 4743.932 200-yr 14433.46 578.12 589.88 589.88 591.980 0.007157 11.76 1330.24 366.97 0.95
Manistique RiverSide 4743.932 100-yr 13026.04 578.12 589.56 589.56 591.560 0.007403 11.43 1217.05 353.31 0.95 
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HEC-RAS Plan: Existing extended (Continued)
River 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)
Manistique RiverSide 4743.932 25-yr 10034.29 578.12 588.83 588.83 590.581 0.008155 10.64 972.46 311.63 0.97
Manistique RiverSide 4743.932 20-yr 9515.33 578.12 588.69 588.69 590.396 0.008358 10.50 929.42 301.53 0.98
Manistique RiverSide 4743.932 15-yr 8722.28 578.12 588.49 588.49 590.106 0.008581 10.23 868.71 290.93 0.98
Manistique RiverSide 4743.932 10-yr 8276.61 578.12 588.37 588.37 589.938 0.008712 10.07 834.69 286.11 0.98
Manistique RiverSide 4743.932 5-yr 4998.17 578.12 587.40 587.40 588.567 0.010178 8.68 575.64 248.09 1.00
Manistique RiverSide 4743.932 2-yr 4662.80 578.12 587.28 587.28 588.408 0.010330 8.53 546.81 244.73 1.01
Manistique RiverSide 4743.932 Mar-Jun Avg 1195.81 578.12 584.16 584.16 585.065 0.010982 7.65 156.39 85.30 1.00
Manistique RiverSide 4743.932 Jun Avg 705.78 578.12 583.52 583.52 584.219 0.012185 6.71 105.13 75.46 1.00
Manistique RiverSide 4743.932 Jul Avg 546.70 578.12 582.69 582.69 583.827 0.010627 8.56 63.86 27.96 1.00
Manistique RiverSide 4743.932 Aug Avg 465.46 578.12 582.40 582.40 583.472 0.010968 8.32 55.93 26.16 1.00 

Manistique Lower 4400.923 500-yr 25000.00 575.52 586.04 584.31 587.431 0.003939 9.47 2657.07 562.27 0.64
Manistique Lower 4400.923 200-yr 22000.00 575.52 585.61 583.92 586.843 0.003806 8.90 2480.78 550.31 0.63
Manistique Lower 4400.923 100-yr 20000.00 575.52 585.30 583.63 586.426 0.003740 8.53 2352.74 547.06 0.62
Manistique Lower 4400.923 25-yr 15500.00 575.52 584.53 582.95 585.425 0.003555 7.59 2045.89 539.99 0.59
Manistique Lower 4400.923 20-yr 14750.00 575.52 584.40 582.81 585.255 0.003494 7.40 1995.87 539.23 0.58
Manistique Lower 4400.923 15-yr 13800.00 575.52 584.24 582.27 585.039 0.003403 7.15 1932.40 538.27 0.57
Manistique Lower 4400.923 10-yr 13468.00 575.52 584.19 582.18 584.966 0.003356 7.05 1912.14 537.96 0.56
Manistique Lower 4400.923 5-yr 11000.00 575.52 583.66 581.59 584.313 0.003286 6.46 1702.94 534.77 0.55
Manistique Lower 4400.923 2-yr 7700.00 575.52 582.84 583.328 0.003212 5.57 1381.27 529.64 0.52
Manistique Lower 4400.923 Mar-Jun Avg 2220.00 575.52 579.97 580.193 0.002322 3.76 590.84 370.45 0.42
Manistique Lower 4400.923 Jun Avg 1270.00 575.52 579.32 579.449 0.001860 2.88 440.71 308.77 0.36
Manistique Lower 4400.923 Jul Avg 857.00 575.52 579.07 579.151 0.001269 2.22 386.67 278.78 0.29
Manistique Lower 4400.923 Aug Avg 675.00 575.52 578.98 579.031 0.000912 1.84 365.98 263.34 0.25 

Manistique Lower 4110.90 500-yr 25000.00 574.84 583.37 583.37 585.630 0.008568 12.50 2489.33 613.89 0.92
Manistique Lower 4110.90 200-yr 22000.00 574.84 582.97 582.97 585.079 0.008737 12.01 2240.01 612.26 0.92
Manistique Lower 4110.90 100-yr 20000.00 574.84 582.70 582.70 584.692 0.008730 11.61 2078.75 611.20 0.91
Manistique Lower 4110.90 25-yr 15500.00 574.84 582.01 582.01 583.750 0.009058 10.71 1657.09 608.42 0.91
Manistique Lower 4110.90 20-yr 14750.00 574.84 581.85 581.85 583.580 0.009393 10.64 1561.22 607.79 0.92
Manistique Lower 4110.90 15-yr 13800.00 574.84 581.62 581.62 583.349 0.010085 10.62 1420.92 581.84 0.94
Manistique Lower 4110.90 10-yr 13468.00 574.84 581.52 581.52 583.266 0.010499 10.65 1364.81 553.79 0.96
Manistique Lower 4110.90 5-yr 11000.00 574.84 581.00 581.00 582.594 0.011572 10.15 1114.20 413.76 0.98
Manistique Lower 4110.90 2-yr 7700.00 574.84 580.23 580.23 581.562 0.013451 9.25 832.82 322.08 1.01
Manistique Lower 4110.90 Mar-Jun Avg 2220.00 574.84 578.72 579.136 0.006179 5.17 429.35 221.50 0.65
Manistique Lower 4110.90 Jun Avg 1270.00 574.84 578.78 578.909 0.001862 2.87 442.82 224.94 0.36
Manistique Lower 4110.90 Jul Avg 857.00 574.84 578.79 578.849 0.000835 1.92 445.30 225.57 0.24
Manistique Lower 4110.90 Aug Avg 675.00 574.84 578.80 578.831 0.000516 1.51 446.04 225.75 0.19 

Manistique Lower 3543.084 500-yr 25000.00 572.43 582.86 583.246 0.000924 5.00 5039.90 692.08 0.32
Manistique Lower 3543.084 200-yr 22000.00 572.43 582.19 582.547 0.000975 4.83 4579.74 680.44 0.32
Manistique Lower 3543.084 100-yr 20000.00 572.43 581.71 582.057 0.001020 4.72 4258.73 675.61 0.33
Manistique Lower 3543.084 25-yr 15500.00 572.43 580.70 580.993 0.001079 4.33 3581.41 665.30 0.33
Manistique Lower 3543.084 20-yr 14750.00 572.43 580.51 580.794 0.001100 4.27 3454.68 662.90 0.33
Manistique Lower 3543.084 15-yr 13800.00 572.43 580.33 580.598 0.001080 4.14 3336.26 660.07 0.32
Manistique Lower 3543.084 10-yr 13468.00 572.43 580.27 580.530 0.001071 4.09 3295.64 659.10 0.32
Manistique Lower 3543.084 5-yr 11000.00 572.43 579.84 580.043 0.000964 3.65 3010.74 652.36 0.30
Manistique Lower 3543.084 2-yr 7700.00 572.43 579.34 579.466 0.000681 2.86 2688.19 645.92 0.25
Manistique Lower 3543.084 Mar-Jun Avg 2220.00 572.43 578.85 578.861 0.000085 0.94 2372.44 639.55 0.09
Manistique Lower 3543.084 Jun Avg 1270.00 572.43 578.82 578.820 0.000029 0.54 2352.18 639.14 0.05
Manistique Lower 3543.084 Jul Avg 857.00 572.43 578.81 578.809 0.000013 0.37 2346.76 639.03 0.03
Manistique Lower 3543.084 Aug Avg 675.00 572.43 578.80 578.806 0.000008 0.29 2345.08 639.00 0.03 

Manistique Lower 2639.752 500-yr 25000.00 563.25 581.88 582.391 0.000940 5.74 4398.37 775.48 0.32
Manistique Lower 2639.752 200-yr 22000.00 563.25 581.28 581.728 0.000829 5.38 4115.67 723.39 0.30
Manistique Lower 2639.752 100-yr 20000.00 563.25 580.88 581.281 0.000723 5.09 3942.59 664.93 0.28
Manistique Lower 2639.752 25-yr 15500.00 563.25 580.09 580.374 0.000469 4.26 3641.79 545.17 0.23
Manistique Lower 2639.752 20-yr 14750.00 563.25 579.97 580.235 0.000388 4.09 3602.80 502.05 0.21
Manistique Lower 2639.752 15-yr 13800.00 563.25 579.84 580.072 0.000351 3.88 3561.28 497.52 0.20
Manistique Lower 2639.752 10-yr 13468.00 563.25 579.79 580.017 0.000339 3.80 3547.20 495.98 0.20
Manistique Lower 2639.752 5-yr 11000.00 563.25 579.48 579.636 0.000245 3.19 3451.61 483.59 0.17
Manistique Lower 2639.752 2-yr 7700.00 563.25 579.14 579.223 0.000131 2.30 3349.90 470.76 0.12
Manistique Lower 2639.752 Mar-Jun Avg 2220.00 563.25 578.83 578.836 0.000012 0.68 3256.65 463.41 0.04
Manistique Lower 2639.752 Jun Avg 1270.00 563.25 578.81 578.812 0.000004 0.39 3250.83 462.98 0.02
Manistique Lower 2639.752 Jul Avg 857.00 563.25 578.80 578.805 0.000002 0.26 3249.29 462.87 0.01
Manistique Lower 2639.752 Aug Avg 675.00 563.25 578.80 578.803 0.000001 0.21 3248.81 462.84 0.01 

Manistique Lower 2091.316 500-yr 25000.00 560.75 581.90 570.43 582.056 0.000236 3.21 7820.41 793.03 0.17
Manistique Lower 2091.316 200-yr 22000.00 560.75 581.30 569.92 581.436 0.000203 2.98 7401.20 741.49 0.16
Manistique Lower 2091.316 100-yr 20000.00 560.75 580.91 569.60 581.036 0.000159 2.80 7163.85 653.44 0.14
Manistique Lower 2091.316 25-yr 15500.00 560.75 580.13 568.83 580.208 0.000104 2.31 6731.85 600.07 0.11
Manistique Lower 2091.316 20-yr 14750.00 560.75 580.01 568.70 580.086 0.000096 2.21 6671.33 594.66 0.11
Manistique Lower 2091.316 15-yr 13800.00 560.75 579.87 568.53 579.938 0.000087 2.09 6598.31 593.17 0.10
Manistique Lower 2091.316 10-yr 13468.00 560.75 579.82 568.47 579.887 0.000084 2.05 6573.59 592.79 0.10
Manistique Lower 2091.316 5-yr 11000.00 560.75 579.50 567.98 579.543 0.000060 1.72 6405.39 590.03 0.09
Manistique Lower 2091.316 2-yr 7700.00 560.75 579.15 567.19 579.174 0.000032 1.24 6225.96 587.02 0.06
Manistique Lower 2091.316 Mar-Jun Avg 2220.00 560.75 578.83 564.35 578.832 0.000003 0.37 6061.20 584.19 0.02
Manistique Lower 2091.316 Jun Avg 1270.00 560.75 578.81 563.63 578.810 0.000001 0.21 6050.91 584.01 0.01
Manistique Lower 2091.316 Jul Avg 857.00 560.75 578.80 563.24 578.805 0.000000 0.14 6048.19 583.97 0.01
Manistique Lower 2091.316 Aug Avg 675.00 560.75 578.80 563.01 578.803 0.000000 0.11 6047.34 583.95 0.01 

Manistique Lower 2052.82 Bridge 

Manistique Lower 1956.513 500-yr 25000.00 560.74 581.68 571.52 581.977 0.000518 4.41 5702.59 664.40 0.24
Manistique Lower 1956.513 200-yr 22000.00 560.74 581.11 570.99 581.371 0.000407 4.10 5388.92 558.56 0.22
Manistique Lower 1956.513 100-yr 20000.00 560.74 580.75 570.66 580.982 0.000325 3.84 5221.33 474.25 0.20
Manistique Lower 1956.513 25-yr 15500.00 560.74 580.02 569.79 580.173 0.000207 3.16 4915.97 406.67 0.16 
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HEC-RAS Plan: Existing extended (Continued)
River 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)
Manistique Lower 1956.513 20-yr 14750.00 560.74 579.91 569.64 580.054 0.000192 3.03 4873.75 402.03 0.15
Manistique Lower 1956.513 15-yr 13800.00 560.74 579.78 569.45 579.909 0.000173 2.87 4822.59 397.56 0.14
Manistique Lower 1956.513 10-yr 13468.00 560.74 579.74 569.38 579.859 0.000167 2.81 4805.35 396.05 0.14
Manistique Lower 1956.513 5-yr 11000.00 560.74 579.44 568.84 579.523 0.000120 2.35 4688.21 390.27 0.12
Manistique Lower 1956.513 2-yr 7700.00 560.74 579.12 567.93 579.163 0.000064 1.69 4564.21 388.13 0.09
Manistique Lower 1956.513 Mar-Jun Avg 2220.00 560.74 578.83 564.97 578.831 0.000006 0.50 4451.21 386.19 0.03
Manistique Lower 1956.513 Jun Avg 1270.00 560.74 578.81 564.09 578.810 0.000002 0.29 4444.17 386.07 0.01
Manistique Lower 1956.513 Jul Avg 857.00 560.74 578.80 563.61 578.805 0.000001 0.19 4442.33 386.03 0.01
Manistique Lower 1956.513 Aug Avg 675.00 560.74 578.80 563.38 578.803 0.000001 0.15 4441.74 386.02 0.01 

Manistique Lower 1584.085 500-yr 25000.00 563.20 581.41 581.783 0.000486 4.93 5144.06 843.68 0.24
Manistique Lower 1584.085 200-yr 22000.00 563.20 580.89 581.209 0.000433 4.52 4902.17 792.47 0.23
Manistique Lower 1584.085 100-yr 20000.00 563.20 580.57 580.845 0.000392 4.23 4758.32 755.59 0.22
Manistique Lower 1584.085 25-yr 15500.00 563.20 579.90 580.085 0.000256 3.47 4480.44 639.44 0.18
Manistique Lower 1584.085 20-yr 14750.00 563.20 579.80 579.972 0.000236 3.33 4443.41 634.16 0.17
Manistique Lower 1584.085 15-yr 13800.00 563.20 579.68 579.835 0.000211 3.15 4399.07 627.68 0.16
Manistique Lower 1584.085 10-yr 13468.00 563.20 579.64 579.789 0.000203 3.08 4384.23 625.93 0.16
Manistique Lower 1584.085 5-yr 11000.00 563.20 579.37 579.473 0.000142 2.57 4284.90 614.01 0.13
Manistique Lower 1584.085 2-yr 7700.00 563.20 579.08 579.137 0.000073 1.84 4182.36 591.14 0.09
Manistique Lower 1584.085 Mar-Jun Avg 2220.00 563.20 578.82 578.829 0.000006 0.54 4091.32 569.97 0.03
Manistique Lower 1584.085 Jun Avg 1270.00 563.20 578.81 578.809 0.000002 0.31 4085.73 568.65 0.02
Manistique Lower 1584.085 Jul Avg 857.00 563.20 578.80 578.804 0.000001 0.21 4084.25 568.31 0.01
Manistique Lower 1584.085 Aug Avg 675.00 563.20 578.80 578.803 0.000001 0.17 4083.78 568.20 0.01 

Manistique Lower 850.1262 500-yr 25000.00 564.55 580.07 581.141 0.001448 8.32 3044.62 275.56 0.42
Manistique Lower 850.1262 200-yr 22000.00 564.55 579.78 580.654 0.001218 7.51 2965.49 274.44 0.39
Manistique Lower 850.1262 100-yr 20000.00 564.55 579.61 580.353 0.001059 6.93 2918.38 273.94 0.36
Manistique Lower 850.1262 25-yr 15500.00 564.55 579.29 579.764 0.000699 5.53 2831.15 272.87 0.29
Manistique Lower 850.1262 20-yr 14750.00 564.55 579.24 579.677 0.000642 5.28 2818.72 272.60 0.28
Manistique Lower 850.1262 15-yr 13800.00 564.55 579.19 579.572 0.000572 4.97 2803.75 272.28 0.26
Manistique Lower 850.1262 10-yr 13468.00 564.55 579.17 579.537 0.000547 4.85 2798.77 272.18 0.26
Manistique Lower 850.1262 5-yr 11000.00 564.55 579.05 579.298 0.000379 4.01 2765.47 270.85 0.21
Manistique Lower 850.1262 2-yr 7700.00 564.55 578.92 579.048 0.000193 2.84 2731.36 269.31 0.15
Manistique Lower 850.1262 Mar-Jun Avg 2220.00 564.55 578.81 578.821 0.000017 0.83 2701.21 268.62 0.04
Manistique Lower 850.1262 Jun Avg 1270.00 564.55 578.80 578.807 0.000005 0.47 2699.36 268.58 0.03
Manistique Lower 850.1262 Jul Avg 857.00 564.55 578.80 578.803 0.000002 0.32 2698.87 268.57 0.02
Manistique Lower 850.1262 Aug Avg 675.00 564.55 578.80 578.802 0.000002 0.25 2698.72 268.56 0.01 

Manistique Lower 322.3433 500-yr 25000.00 563.07 579.20 580.339 0.001569 8.56 2927.33 251.86 0.44
Manistique Lower 322.3433 200-yr 22000.00 563.07 579.10 580.001 0.001248 7.60 2903.31 251.73 0.39
Manistique Lower 322.3433 100-yr 20000.00 563.07 579.05 579.797 0.001048 6.94 2889.37 251.66 0.36
Manistique Lower 322.3433 25-yr 15500.00 563.07 578.95 579.404 0.000648 5.43 2863.64 251.52 0.28
Manistique Lower 322.3433 20-yr 14750.00 563.07 578.93 579.347 0.000589 5.17 2860.07 251.50 0.27
Manistique Lower 322.3433 15-yr 13800.00 563.07 578.92 579.280 0.000518 4.84 2855.77 251.47 0.25
Manistique Lower 322.3433 10-yr 13468.00 563.07 578.91 579.257 0.000495 4.73 2854.37 251.47 0.25
Manistique Lower 322.3433 5-yr 11000.00 563.07 578.87 579.106 0.000333 3.88 2845.09 251.42 0.20
Manistique Lower 322.3433 2-yr 7700.00 563.07 578.84 578.950 0.000165 2.72 2835.70 251.36 0.14
Manistique Lower 322.3433 Mar-Jun Avg 2220.00 563.07 578.80 578.813 0.000014 0.79 2827.57 251.32 0.04
Manistique Lower 322.3433 Jun Avg 1270.00 563.07 578.80 578.804 0.000005 0.45 2827.06 251.32 0.02
Manistique Lower 322.3433 Jul Avg 857.00 563.07 578.80 578.802 0.000002 0.30 2826.95 251.32 0.02
Manistique Lower 322.3433 Aug Avg 675.00 563.07 578.80 578.801 0.000001 0.24 2826.89 251.32 0.01 

Manistique Lower 57.91025 500-yr 25000.00 565.02 578.80 574.53 579.875 0.001807 8.32 3027.64 325.41 0.46
Manistique Lower 57.91025 200-yr 22000.00 565.02 578.80 573.97 579.632 0.001399 7.32 3027.64 325.41 0.41
Manistique Lower 57.91025 100-yr 20000.00 565.02 578.80 573.57 579.488 0.001157 6.66 3027.64 325.41 0.37
Manistique Lower 57.91025 25-yr 15500.00 565.02 578.80 572.62 579.213 0.000695 5.16 3027.64 325.41 0.29
Manistique Lower 57.91025 20-yr 14750.00 565.02 578.80 572.46 579.174 0.000629 4.91 3027.64 325.41 0.27
Manistique Lower 57.91025 15-yr 13800.00 565.02 578.80 572.24 579.127 0.000551 4.59 3027.64 325.41 0.26
Manistique Lower 57.91025 10-yr 13468.00 565.02 578.80 572.16 579.112 0.000524 4.48 3027.64 325.41 0.25
Manistique Lower 57.91025 5-yr 11000.00 565.02 578.80 571.57 579.008 0.000350 3.66 3027.64 325.41 0.20
Manistique Lower 57.91025 2-yr 7700.00 565.02 578.80 570.69 578.902 0.000171 2.56 3027.64 325.41 0.14
Manistique Lower 57.91025 Mar-Jun Avg 2220.00 565.02 578.80 568.74 578.809 0.000014 0.74 3027.64 325.41 0.04
Manistique Lower 57.91025 Jun Avg 1270.00 565.02 578.80 568.16 578.803 0.000005 0.42 3027.64 325.41 0.02
Manistique Lower 57.91025 Jul Avg 857.00 565.02 578.80 567.73 578.801 0.000002 0.29 3027.64 325.41 0.02
Manistique Lower 57.91025 Aug Avg 675.00 565.02 578.80 567.52 578.801 0.000001 0.22 3027.64 325.41 0.01 

IndianRiver IndianRiver 21813 500-yr 2400.00 611.95 617.10 613.71 617.123 0.000147 1.25 2510.04 1444.55 0.11
IndianRiver IndianRiver 21813 200-yr 2100.00 611.95 616.65 613.57 616.670 0.000179 1.27 1876.37 799.69 0.12
IndianRiver IndianRiver 21813 100-yr 1900.00 611.95 616.36 613.47 616.380 0.000201 1.27 1652.30 744.45 0.13
IndianRiver IndianRiver 21813 25-yr 1375.00 611.95 615.68 613.19 615.702 0.000247 1.19 1193.39 613.38 0.14
IndianRiver IndianRiver 21813 20-yr 1300.00 611.95 615.58 613.14 615.605 0.000253 1.18 1135.14 593.98 0.14
IndianRiver IndianRiver 21813 15-yr 1215.00 611.95 615.47 613.09 615.492 0.000262 1.16 1069.39 571.29 0.14
IndianRiver IndianRiver 21813 10-yr 1100.00 611.95 615.30 613.02 615.321 0.000283 1.14 974.99 537.04 0.14
IndianRiver IndianRiver 21813 5-yr 900.00 611.95 614.98 612.90 615.001 0.000334 1.11 813.81 478.10 0.15
IndianRiver IndianRiver 21813 2-yr 700.00 611.95 614.66 612.76 614.679 0.000391 1.06 662.21 468.66 0.16
IndianRiver IndianRiver 21813 Mar-Jun Avg 443.00 611.95 613.97 612.56 613.996 0.000318 1.18 374.06 448.40 0.15
IndianRiver IndianRiver 21813 Jun Avg 380.00 611.95 613.81 612.51 613.829 0.000313 1.11 342.73 443.56 0.15
IndianRiver IndianRiver 21813 Jul Avg 290.00 611.95 613.55 612.43 613.570 0.000304 0.99 293.96 436.04 0.14
IndianRiver IndianRiver 21813 Aug Avg 250.00 611.95 613.42 612.39 613.437 0.000304 0.93 268.92 432.18 0.14 

IndianRiver IndianRiver 20154.93 500-yr 2400.00 610.92 616.76 613.42 616.811 0.000248 1.80 1634.48 662.02 0.15
IndianRiver IndianRiver 20154.93 200-yr 2100.00 610.92 616.24 613.26 616.291 0.000297 1.81 1340.21 512.64 0.16
IndianRiver IndianRiver 20154.93 100-yr 1900.00 610.92 615.90 613.14 615.954 0.000334 1.80 1175.34 465.91 0.17
IndianRiver IndianRiver 20154.93 25-yr 1375.00 610.92 615.14 612.82 615.188 0.000397 1.68 860.38 369.00 0.18
IndianRiver IndianRiver 20154.93 20-yr 1300.00 610.92 615.04 612.76 615.080 0.000401 1.65 821.70 360.54 0.18
IndianRiver IndianRiver 20154.93 15-yr 1215.00 610.92 614.91 612.72 614.953 0.000408 1.62 776.85 350.47 0.18
IndianRiver IndianRiver 20154.93 10-yr 1100.00 610.92 614.71 612.63 614.750 0.000433 1.59 708.01 334.42 0.18 
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HEC-RAS Plan: Existing extended (Continued)
River 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)
IndianRiver IndianRiver 20154.93 5-yr 900.00 610.92 614.26 612.46 614.299 0.000555 1.60 565.18 298.38 0.20
IndianRiver IndianRiver 20154.93 2-yr 700.00 610.92 613.77 612.27 613.811 0.000744 1.63 428.88 256.30 0.22
IndianRiver IndianRiver 20154.93 Mar-Jun Avg 443.00 610.92 613.12 611.98 613.157 0.000934 1.59 279.06 206.07 0.24
IndianRiver IndianRiver 20154.93 Jun Avg 380.00 610.92 612.95 611.90 612.990 0.000966 1.54 246.01 194.19 0.24
IndianRiver IndianRiver 20154.93 Jul Avg 290.00 610.92 612.69 611.76 612.727 0.001013 1.46 198.05 175.53 0.24
IndianRiver IndianRiver 20154.93 Aug Avg 250.00 610.92 612.57 611.69 612.598 0.001030 1.42 176.49 166.46 0.24 

IndianRiver IndianRiver 19176.18 500-yr 2400.00 610.33 616.60 612.38 616.632 0.000133 1.50 2329.82 716.56 0.11
IndianRiver IndianRiver 19176.18 200-yr 2100.00 610.33 616.05 612.25 616.082 0.000154 1.50 1942.08 685.64 0.12
IndianRiver IndianRiver 19176.18 100-yr 1900.00 610.33 615.69 612.14 615.723 0.000169 1.49 1700.62 658.79 0.12
IndianRiver IndianRiver 19176.18 25-yr 1375.00 610.33 614.91 611.85 614.934 0.000177 1.34 1254.80 501.26 0.12
IndianRiver IndianRiver 19176.18 20-yr 1300.00 610.33 614.80 611.81 614.826 0.000175 1.31 1201.84 494.30 0.12
IndianRiver IndianRiver 19176.18 15-yr 1215.00 610.33 614.67 611.75 614.698 0.000175 1.27 1139.38 485.98 0.12
IndianRiver IndianRiver 19176.18 10-yr 1100.00 610.33 614.46 611.68 614.485 0.000180 1.24 1038.15 472.17 0.12
IndianRiver IndianRiver 19176.18 5-yr 900.00 610.33 613.94 611.53 613.966 0.000224 1.23 801.88 437.96 0.13
IndianRiver IndianRiver 19176.18 2-yr 700.00 610.33 613.39 611.39 613.411 0.000252 1.20 589.79 300.16 0.14
IndianRiver IndianRiver 19176.18 Mar-Jun Avg 443.00 610.33 612.62 611.16 612.638 0.000338 1.11 398.37 234.17 0.15
IndianRiver IndianRiver 19176.18 Jun Avg 380.00 610.33 612.41 611.09 612.432 0.000370 1.08 350.74 229.36 0.15
IndianRiver IndianRiver 19176.18 Jul Avg 290.00 610.33 612.10 610.99 612.119 0.000413 1.03 281.38 215.44 0.16
IndianRiver IndianRiver 19176.18 Aug Avg 250.00 610.33 611.96 610.94 611.973 0.000432 1.00 250.65 208.64 0.16 

IndianRiver IndianRiver 18525.36 500-yr 2400.00 609.85 616.45 616.508 0.000268 2.04 1555.00 663.70 0.16
IndianRiver IndianRiver 18525.36 200-yr 2100.00 609.85 615.87 615.938 0.000321 2.06 1211.75 533.32 0.17
IndianRiver IndianRiver 18525.36 100-yr 1900.00 609.85 615.50 615.564 0.000359 2.06 1028.39 446.84 0.18
IndianRiver IndianRiver 18525.36 25-yr 1375.00 609.85 614.71 614.767 0.000387 1.86 748.09 276.48 0.18
IndianRiver IndianRiver 18525.36 20-yr 1300.00 609.85 614.61 614.661 0.000381 1.82 720.13 266.41 0.18
IndianRiver IndianRiver 18525.36 15-yr 1215.00 609.85 614.49 614.534 0.000375 1.77 688.50 236.43 0.18
IndianRiver IndianRiver 18525.36 10-yr 1100.00 609.85 614.27 614.320 0.000372 1.71 642.34 211.91 0.17
IndianRiver IndianRiver 18525.36 5-yr 900.00 609.85 613.72 613.768 0.000424 1.70 530.07 195.62 0.18
IndianRiver IndianRiver 18525.36 2-yr 700.00 609.85 613.14 613.187 0.000486 1.66 421.84 178.50 0.19
IndianRiver IndianRiver 18525.36 Mar-Jun Avg 443.00 609.85 612.31 612.348 0.000601 1.56 283.23 153.64 0.20
IndianRiver IndianRiver 18525.36 Jun Avg 380.00 609.85 612.08 612.119 0.000639 1.53 249.17 146.87 0.21
IndianRiver IndianRiver 18525.36 Jul Avg 290.00 609.85 611.75 611.778 0.000689 1.44 201.29 136.79 0.21
IndianRiver IndianRiver 18525.36 Aug Avg 250.00 609.85 611.59 611.615 0.000713 1.39 179.70 131.99 0.21 

IndianRiver IndianRiver 17387.94 500-yr 2400.00 609.25 616.11 616.174 0.000324 2.08 1221.91 473.57 0.17
IndianRiver IndianRiver 17387.94 200-yr 2100.00 609.25 615.47 615.539 0.000383 2.12 992.29 273.95 0.18
IndianRiver IndianRiver 17387.94 100-yr 1900.00 609.25 615.05 615.123 0.000419 2.13 890.11 229.81 0.19
IndianRiver IndianRiver 17387.94 25-yr 1375.00 609.25 614.30 614.355 0.000339 1.88 730.33 194.30 0.17
IndianRiver IndianRiver 17387.94 20-yr 1300.00 609.25 614.21 614.266 0.000318 1.82 713.92 190.22 0.17
IndianRiver IndianRiver 17387.94 15-yr 1215.00 609.25 614.11 614.157 0.000294 1.75 694.28 185.21 0.16
IndianRiver IndianRiver 17387.94 10-yr 1100.00 609.25 613.92 613.962 0.000269 1.67 659.81 176.68 0.15
IndianRiver IndianRiver 17387.94 5-yr 900.00 609.25 613.36 613.395 0.000259 1.59 565.61 157.92 0.15
IndianRiver IndianRiver 17387.94 2-yr 700.00 609.25 612.74 612.776 0.000276 1.49 470.54 152.61 0.15
IndianRiver IndianRiver 17387.94 Mar-Jun Avg 443.00 609.25 611.83 611.854 0.000325 1.33 333.99 145.68 0.15
IndianRiver IndianRiver 17387.94 Jun Avg 380.00 609.25 611.57 611.595 0.000348 1.28 296.75 143.73 0.16
IndianRiver IndianRiver 17387.94 Jul Avg 290.00 609.25 611.16 611.183 0.000407 1.22 238.60 140.63 0.16
IndianRiver IndianRiver 17387.94 Aug Avg 250.00 609.25 610.95 610.973 0.000461 1.19 209.27 139.05 0.17 

IndianRiver IndianRiver 16222.14 500-yr 2400.00 608.55 615.76 610.80 615.843 0.000247 2.35 1037.73 179.94 0.16
IndianRiver IndianRiver 16222.14 200-yr 2100.00 608.55 615.09 610.62 615.169 0.000267 2.28 927.38 159.97 0.16
IndianRiver IndianRiver 16222.14 100-yr 1900.00 608.55 614.65 610.49 614.728 0.000279 2.22 858.42 155.63 0.16
IndianRiver IndianRiver 16222.14 25-yr 1375.00 608.55 613.99 610.15 614.040 0.000219 1.82 757.11 150.10 0.14
IndianRiver IndianRiver 16222.14 20-yr 1300.00 608.55 613.92 610.09 613.971 0.000204 1.74 747.47 149.60 0.14
IndianRiver IndianRiver 16222.14 15-yr 1215.00 608.55 613.84 610.03 613.885 0.000188 1.65 735.27 148.96 0.13
IndianRiver IndianRiver 16222.14 10-yr 1100.00 608.55 613.68 609.95 613.713 0.000172 1.55 710.49 148.22 0.12
IndianRiver IndianRiver 16222.14 5-yr 900.00 608.55 613.12 609.79 613.150 0.000171 1.43 628.32 146.92 0.12
IndianRiver IndianRiver 16222.14 2-yr 700.00 608.55 612.50 609.62 612.525 0.000170 1.30 537.68 145.47 0.12
IndianRiver IndianRiver 16222.14 Mar-Jun Avg 443.00 608.55 611.56 609.38 611.581 0.000174 1.10 402.41 143.28 0.12
IndianRiver IndianRiver 16222.14 Jun Avg 380.00 608.55 611.29 609.31 611.310 0.000177 1.04 364.05 142.66 0.12
IndianRiver IndianRiver 16222.14 Jul Avg 290.00 608.55 610.85 609.20 610.866 0.000191 0.96 301.27 141.62 0.12
IndianRiver IndianRiver 16222.14 Aug Avg 250.00 608.55 610.60 609.16 610.617 0.000213 0.94 266.19 141.04 0.12 

IndianRiver IndianRiver 15132.57 500-yr 2400.00 608.00 615.75 609.55 615.757 0.000025 0.73 3327.54 552.62 0.05
IndianRiver IndianRiver 15132.57 200-yr 2100.00 608.00 615.07 609.44 615.077 0.000029 0.71 2954.94 544.05 0.05
IndianRiver IndianRiver 15132.57 100-yr 1900.00 608.00 614.62 609.36 614.632 0.000031 0.70 2714.19 538.43 0.05
IndianRiver IndianRiver 15132.57 25-yr 1375.00 608.00 613.96 609.15 613.964 0.000026 0.58 2358.69 529.85 0.05
IndianRiver IndianRiver 15132.57 20-yr 1300.00 608.00 613.90 609.12 613.900 0.000024 0.56 2325.34 529.03 0.05
IndianRiver IndianRiver 15132.57 15-yr 1215.00 608.00 613.82 609.07 613.820 0.000022 0.53 2282.89 527.99 0.05
IndianRiver IndianRiver 15132.57 10-yr 1100.00 608.00 613.65 609.02 613.653 0.000021 0.50 2195.25 525.88 0.04
IndianRiver IndianRiver 15132.57 5-yr 900.00 608.00 613.09 608.91 613.090 0.000022 0.47 1901.37 515.60 0.04
IndianRiver IndianRiver 15132.57 2-yr 700.00 608.00 612.46 608.80 612.465 0.000022 0.44 1587.54 489.36 0.04
IndianRiver IndianRiver 15132.57 Mar-Jun Avg 443.00 608.00 611.52 608.61 611.521 0.000023 0.39 1145.22 443.07 0.04
IndianRiver IndianRiver 15132.57 Jun Avg 380.00 608.00 611.25 608.56 611.251 0.000023 0.37 1028.26 424.44 0.04
IndianRiver IndianRiver 15132.57 Jul Avg 290.00 608.00 610.80 608.48 610.806 0.000023 0.34 846.34 393.71 0.04
IndianRiver IndianRiver 15132.57 Aug Avg 250.00 608.00 610.55 608.44 610.553 0.000025 0.33 748.62 379.94 0.04 

IndianRiver IndianRiver 14588.07 500-yr 2400.00 607.99 615.64 611.59 615.715 0.000368 2.19 1133.77 289.11 0.18
IndianRiver IndianRiver 14588.07 200-yr 2100.00 607.99 614.95 611.35 615.029 0.000497 2.27 939.77 271.22 0.21
IndianRiver IndianRiver 14588.07 100-yr 1900.00 607.99 614.49 611.17 614.579 0.000627 2.34 818.95 259.46 0.23
IndianRiver IndianRiver 14588.07 25-yr 1375.00 607.99 613.85 610.44 613.919 0.000614 2.09 658.83 237.45 0.22
IndianRiver IndianRiver 14588.07 20-yr 1300.00 607.99 613.80 610.35 613.859 0.000581 2.02 645.63 235.27 0.21
IndianRiver IndianRiver 14588.07 15-yr 1215.00 607.99 613.72 610.25 613.781 0.000548 1.94 628.57 232.43 0.21
IndianRiver IndianRiver 14588.07 10-yr 1100.00 607.99 613.56 610.10 613.616 0.000534 1.86 591.90 226.19 0.20
IndianRiver IndianRiver 14588.07 5-yr 900.00 607.99 612.99 609.85 613.051 0.000637 1.91 472.37 196.24 0.22
IndianRiver IndianRiver 14588.07 2-yr 700.00 607.99 612.36 609.56 612.424 0.000823 1.96 356.45 171.11 0.24
IndianRiver IndianRiver 14588.07 Mar-Jun Avg 443.00 607.99 611.43 609.16 611.481 0.000564 1.84 240.37 94.48 0.20 
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HEC-RAS Plan: Existing extended (Continued)
River 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)
IndianRiver IndianRiver 14588.07 Jun Avg 380.00 607.99 611.16 609.05 611.211 0.000577 1.76 215.65 92.16 0.20
IndianRiver IndianRiver 14588.07 Jul Avg 290.00 607.99 610.73 608.88 610.769 0.000434 1.61 179.58 70.27 0.18
IndianRiver IndianRiver 14588.07 Aug Avg 250.00 607.99 610.48 608.79 610.514 0.000446 1.54 162.03 69.44 0.18 

IndianRiver IndianRiver 14558.36 Inl Struct 

IndianRiver IndianRiver 14532.55 500-yr 2400.00 608.12 613.63 613.700 0.000323 2.07 1159.09 258.25 0.17
IndianRiver IndianRiver 14532.55 200-yr 2100.00 608.12 613.10 613.166 0.000363 2.05 1023.21 252.14 0.18
IndianRiver IndianRiver 14532.55 100-yr 1900.00 608.12 612.72 612.783 0.000402 2.05 927.60 247.76 0.19
IndianRiver IndianRiver 14532.55 25-yr 1375.00 608.12 611.81 611.867 0.000491 1.94 706.98 237.34 0.20
IndianRiver IndianRiver 14532.55 20-yr 1300.00 608.12 611.67 611.726 0.000511 1.93 673.79 235.73 0.20
IndianRiver IndianRiver 14532.55 15-yr 1215.00 608.12 611.51 611.562 0.000536 1.91 635.54 233.87 0.20
IndianRiver IndianRiver 14532.55 10-yr 1100.00 608.12 611.28 611.331 0.000581 1.89 581.96 231.23 0.21
IndianRiver IndianRiver 14532.55 5-yr 900.00 608.12 610.84 610.898 0.000700 1.86 483.50 226.29 0.22
IndianRiver IndianRiver 14532.55 2-yr 700.00 608.12 610.36 610.419 0.000945 1.86 376.28 220.80 0.25
IndianRiver IndianRiver 14532.55 Mar-Jun Avg 443.00 608.12 609.64 609.703 0.002128 2.02 219.70 210.10 0.35
IndianRiver IndianRiver 14532.55 Jun Avg 380.00 608.12 609.43 609.505 0.003174 2.15 176.58 206.72 0.41
IndianRiver IndianRiver 14532.55 Jul Avg 290.00 608.12 609.09 609.204 0.009650 2.73 106.37 201.10 0.66
IndianRiver IndianRiver 14532.55 Aug Avg 250.00 608.12 608.89 609.061 0.009597 3.31 75.60 106.54 0.69 

IndianRiver IndianRiver 14184.27 500-yr 2400.00 606.31 613.58 613.621 0.000136 1.53 1574.17 296.01 0.12
IndianRiver IndianRiver 14184.27 200-yr 2100.00 606.31 613.05 613.082 0.000142 1.48 1418.60 284.87 0.12
IndianRiver IndianRiver 14184.27 100-yr 1900.00 606.31 612.66 612.694 0.000147 1.45 1309.90 277.86 0.12
IndianRiver IndianRiver 14184.27 25-yr 1375.00 606.31 611.75 611.774 0.000143 1.29 1063.53 261.29 0.11
IndianRiver IndianRiver 14184.27 20-yr 1300.00 606.31 611.61 611.631 0.000142 1.27 1026.88 258.74 0.11
IndianRiver IndianRiver 14184.27 15-yr 1215.00 606.31 611.44 611.467 0.000141 1.23 984.78 255.77 0.11
IndianRiver IndianRiver 14184.27 10-yr 1100.00 606.31 611.21 611.233 0.000138 1.19 926.07 251.59 0.11
IndianRiver IndianRiver 14184.27 5-yr 900.00 606.31 610.78 610.798 0.000134 1.10 818.92 243.76 0.11
IndianRiver IndianRiver 14184.27 2-yr 700.00 606.31 610.30 610.312 0.000128 1.00 703.48 235.05 0.10
IndianRiver IndianRiver 14184.27 Mar-Jun Avg 443.00 606.31 609.57 609.580 0.000117 0.82 537.32 222.45 0.09
IndianRiver IndianRiver 14184.27 Jun Avg 380.00 606.31 609.37 609.375 0.000112 0.77 492.47 217.73 0.09
IndianRiver IndianRiver 14184.27 Jul Avg 290.00 606.31 609.05 609.054 0.000102 0.68 424.22 210.14 0.08
IndianRiver IndianRiver 14184.27 Aug Avg 250.00 606.31 608.89 608.900 0.000096 0.64 392.39 206.51 0.08 

IndianRiver IndianRiver 13401.88 500-yr 2400.00 606.12 613.48 613.519 0.000124 1.60 1501.23 240.83 0.11
IndianRiver IndianRiver 13401.88 200-yr 2100.00 606.12 612.94 612.977 0.000126 1.53 1372.69 236.96 0.11
IndianRiver IndianRiver 13401.88 100-yr 1900.00 606.12 612.55 612.587 0.000128 1.48 1281.28 234.18 0.11
IndianRiver IndianRiver 13401.88 25-yr 1375.00 606.12 611.65 611.673 0.000117 1.28 1072.07 227.64 0.10
IndianRiver IndianRiver 13401.88 20-yr 1300.00 606.12 611.51 611.532 0.000115 1.25 1040.38 226.55 0.10
IndianRiver IndianRiver 13401.88 15-yr 1215.00 606.12 611.35 611.368 0.000112 1.21 1003.84 225.28 0.10
IndianRiver IndianRiver 13401.88 10-yr 1100.00 606.12 611.12 611.138 0.000108 1.15 952.54 223.28 0.10
IndianRiver IndianRiver 13401.88 5-yr 900.00 606.12 610.69 610.707 0.000100 1.05 858.07 219.34 0.09
IndianRiver IndianRiver 13401.88 2-yr 700.00 606.12 610.21 610.228 0.000090 0.93 754.85 214.95 0.09
IndianRiver IndianRiver 13401.88 Mar-Jun Avg 443.00 606.12 609.50 609.508 0.000073 0.73 603.54 208.36 0.08
IndianRiver IndianRiver 13401.88 Jun Avg 380.00 606.12 609.30 609.308 0.000067 0.68 562.22 206.52 0.07
IndianRiver IndianRiver 13401.88 Jul Avg 290.00 606.12 608.99 608.995 0.000057 0.58 498.42 203.65 0.07
IndianRiver IndianRiver 13401.88 Aug Avg 250.00 606.12 608.84 608.846 0.000052 0.53 468.32 202.27 0.06 

IndianRiver IndianRiver 13182.68 500-yr 2400.00 606.24 613.43 608.42 613.483 0.000163 1.88 1275.19 215.54 0.13
IndianRiver IndianRiver 13182.68 200-yr 2100.00 606.24 612.89 608.26 612.942 0.000166 1.79 1170.60 211.94 0.13
IndianRiver IndianRiver 13182.68 100-yr 1900.00 606.24 612.50 608.15 612.551 0.000169 1.73 1095.12 209.27 0.13
IndianRiver IndianRiver 13182.68 25-yr 1375.00 606.24 611.61 607.81 611.640 0.000157 1.49 920.49 203.07 0.12
IndianRiver IndianRiver 13182.68 20-yr 1300.00 606.24 611.47 607.76 611.500 0.000154 1.45 893.68 202.11 0.12
IndianRiver IndianRiver 13182.68 15-yr 1215.00 606.24 611.31 607.71 611.338 0.000151 1.41 862.64 201.01 0.12
IndianRiver IndianRiver 13182.68 10-yr 1100.00 606.24 611.08 607.63 611.108 0.000147 1.34 818.76 199.44 0.12
IndianRiver IndianRiver 13182.68 5-yr 900.00 606.24 610.66 607.48 610.680 0.000139 1.22 737.02 196.52 0.11
IndianRiver IndianRiver 13182.68 2-yr 700.00 606.24 610.18 607.32 610.203 0.000130 1.08 646.20 193.27 0.10
IndianRiver IndianRiver 13182.68 Mar-Jun Avg 443.00 606.24 609.48 607.09 609.488 0.000110 0.87 511.28 187.48 0.09
IndianRiver IndianRiver 13182.68 Jun Avg 380.00 606.24 609.28 607.03 609.289 0.000102 0.80 474.48 185.75 0.09
IndianRiver IndianRiver 13182.68 Jul Avg 290.00 606.24 608.97 606.93 608.979 0.000089 0.69 417.72 183.05 0.08
IndianRiver IndianRiver 13182.68 Aug Avg 250.00 606.24 608.82 606.87 608.831 0.000082 0.64 390.99 181.77 0.08 

IndianRiver IndianRiver 13141.83 Bridge 

IndianRiver IndianRiver 13087.52 500-yr 2400.00 606.30 613.36 608.91 613.429 0.000269 2.17 1104.35 201.25 0.16
IndianRiver IndianRiver 13087.52 200-yr 2100.00 606.30 612.82 608.74 612.889 0.000282 2.10 998.46 197.77 0.16
IndianRiver IndianRiver 13087.52 100-yr 1900.00 606.30 612.43 608.61 612.500 0.000296 2.06 922.89 195.25 0.17
IndianRiver IndianRiver 13087.52 25-yr 1375.00 606.30 611.54 608.25 611.596 0.000295 1.83 752.36 189.16 0.16
IndianRiver IndianRiver 13087.52 20-yr 1300.00 606.30 611.41 608.19 611.457 0.000294 1.79 726.55 187.83 0.16
IndianRiver IndianRiver 13087.52 15-yr 1215.00 606.30 611.25 608.13 611.296 0.000291 1.74 696.90 186.30 0.16
IndianRiver IndianRiver 13087.52 10-yr 1100.00 606.30 611.02 608.03 611.068 0.000287 1.68 655.43 183.44 0.16
IndianRiver IndianRiver 13087.52 5-yr 900.00 606.30 610.61 607.86 610.643 0.000276 1.55 579.96 177.43 0.15
IndianRiver IndianRiver 13087.52 2-yr 700.00 606.30 610.14 607.66 610.171 0.000262 1.40 498.91 170.64 0.14
IndianRiver IndianRiver 13087.52 Mar-Jun Avg 443.00 606.30 609.44 607.36 609.462 0.000233 1.16 383.15 160.43 0.13
IndianRiver IndianRiver 13087.52 Jun Avg 380.00 606.30 609.25 607.27 609.265 0.000221 1.08 352.22 157.59 0.13
IndianRiver IndianRiver 13087.52 Jul Avg 290.00 606.30 608.94 607.14 608.957 0.000200 0.95 305.14 153.16 0.12
IndianRiver IndianRiver 13087.52 Aug Avg 250.00 606.30 608.80 607.07 608.811 0.000187 0.88 283.23 151.05 0.11 

IndianRiver IndianRiver 12804.77 500-yr 2400.00 606.30 613.32 613.363 0.000134 1.70 1414.41 216.77 0.12
IndianRiver IndianRiver 12804.77 200-yr 2100.00 606.30 612.78 612.822 0.000136 1.62 1298.39 215.70 0.12
IndianRiver IndianRiver 12804.77 100-yr 1900.00 606.30 612.39 612.431 0.000138 1.56 1214.71 214.93 0.12
IndianRiver IndianRiver 12804.77 25-yr 1375.00 606.30 611.50 611.532 0.000125 1.34 1024.47 213.16 0.11
IndianRiver IndianRiver 12804.77 20-yr 1300.00 606.30 611.37 611.394 0.000123 1.31 995.39 212.88 0.11
IndianRiver IndianRiver 12804.77 15-yr 1215.00 606.30 611.21 611.234 0.000120 1.26 961.77 212.57 0.10
IndianRiver IndianRiver 12804.77 10-yr 1100.00 606.30 610.99 611.008 0.000116 1.20 914.30 212.12 0.10
IndianRiver IndianRiver 12804.77 5-yr 900.00 606.30 610.57 610.588 0.000108 1.09 826.11 211.29 0.10
IndianRiver IndianRiver 12804.77 2-yr 700.00 606.30 610.11 610.120 0.000099 0.96 728.34 210.37 0.09 
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HEC-RAS Plan: Existing extended (Continued)
River 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)
IndianRiver IndianRiver 12804.77 Mar-Jun Avg 443.00 606.30 609.41 609.419 0.000082 0.76 582.57 208.98 0.08
IndianRiver IndianRiver 12804.77 Jun Avg 380.00 606.30 609.22 609.225 0.000077 0.70 542.28 208.60 0.08
IndianRiver IndianRiver 12804.77 Jul Avg 290.00 606.30 608.92 608.923 0.000067 0.60 479.78 208.00 0.07
IndianRiver IndianRiver 12804.77 Aug Avg 250.00 606.30 608.78 608.780 0.000061 0.56 450.28 207.04 0.07 

IndianRiver IndianRiver 11809.57 500-yr 2400.00 605.72 613.10 608.19 613.180 0.000252 2.34 1026.78 154.14 0.16
IndianRiver IndianRiver 11809.57 200-yr 2100.00 605.72 612.56 608.01 612.638 0.000253 2.22 944.76 153.29 0.16
IndianRiver IndianRiver 11809.57 100-yr 1900.00 605.72 612.17 607.88 612.245 0.000254 2.15 885.49 152.45 0.16
IndianRiver IndianRiver 11809.57 25-yr 1375.00 605.72 611.32 607.52 611.367 0.000221 1.82 755.47 150.59 0.14
IndianRiver IndianRiver 11809.57 20-yr 1300.00 605.72 611.18 607.47 611.233 0.000215 1.77 735.69 150.31 0.14
IndianRiver IndianRiver 11809.57 15-yr 1215.00 605.72 611.03 607.41 611.078 0.000208 1.70 712.90 149.98 0.14
IndianRiver IndianRiver 11809.57 10-yr 1100.00 605.72 610.82 607.32 610.858 0.000198 1.62 680.74 149.51 0.13
IndianRiver IndianRiver 11809.57 5-yr 900.00 605.72 610.42 607.16 610.450 0.000178 1.45 621.09 148.65 0.12
IndianRiver IndianRiver 11809.57 2-yr 700.00 605.72 609.97 606.98 609.997 0.000154 1.26 555.15 147.68 0.11
IndianRiver IndianRiver 11809.57 Mar-Jun Avg 443.00 605.72 609.31 606.71 609.322 0.000116 0.97 457.43 146.24 0.10
IndianRiver IndianRiver 11809.57 Jun Avg 380.00 605.72 609.12 606.61 609.136 0.000104 0.88 430.63 145.85 0.09
IndianRiver IndianRiver 11809.57 Jul Avg 290.00 605.72 608.84 606.50 608.848 0.000084 0.75 389.24 145.23 0.08
IndianRiver IndianRiver 11809.57 Aug Avg 250.00 605.72 608.71 606.45 608.713 0.000074 0.68 369.85 144.94 0.07 

IndianRiver IndianRiver 10790.88 500-yr 2400.00 605.72 612.88 612.948 0.000196 2.02 1188.22 188.91 0.14
IndianRiver IndianRiver 10790.88 200-yr 2100.00 605.72 612.35 612.403 0.000201 1.93 1086.88 186.94 0.14
IndianRiver IndianRiver 10790.88 100-yr 1900.00 605.72 611.95 612.008 0.000206 1.87 1013.81 185.59 0.14
IndianRiver IndianRiver 10790.88 25-yr 1375.00 605.72 611.12 611.160 0.000182 1.60 860.38 182.75 0.13
IndianRiver IndianRiver 10790.88 20-yr 1300.00 605.72 610.99 611.031 0.000178 1.55 837.23 182.32 0.13
IndianRiver IndianRiver 10790.88 15-yr 1215.00 605.72 610.85 610.882 0.000172 1.50 810.68 181.82 0.13
IndianRiver IndianRiver 10790.88 10-yr 1100.00 605.72 610.64 610.672 0.000164 1.42 773.24 181.12 0.12
IndianRiver IndianRiver 10790.88 5-yr 900.00 605.72 610.26 610.283 0.000148 1.28 704.02 179.81 0.11
IndianRiver IndianRiver 10790.88 2-yr 700.00 605.72 609.83 609.852 0.000130 1.11 627.89 178.37 0.10
IndianRiver IndianRiver 10790.88 Mar-Jun Avg 443.00 605.72 609.20 609.213 0.000098 0.86 516.03 176.06 0.09
IndianRiver IndianRiver 10790.88 Jun Avg 380.00 605.72 609.03 609.039 0.000087 0.78 485.82 174.77 0.08
IndianRiver IndianRiver 10790.88 Jul Avg 290.00 605.72 608.76 608.770 0.000070 0.66 439.55 172.78 0.07
IndianRiver IndianRiver 10790.88 Aug Avg 250.00 605.72 608.64 608.644 0.000061 0.60 418.18 171.86 0.07 

IndianRiver IndianRiver 9920.3 500-yr 2400.00 605.72 612.72 612.781 0.000186 1.97 1219.06 191.52 0.14
IndianRiver IndianRiver 9920.3 200-yr 2100.00 605.72 612.18 612.232 0.000191 1.88 1115.20 190.27 0.14
IndianRiver IndianRiver 9920.3 100-yr 1900.00 605.72 611.78 611.832 0.000196 1.83 1039.87 189.54 0.14
IndianRiver IndianRiver 9920.3 25-yr 1375.00 605.72 610.97 611.005 0.000172 1.55 886.48 188.04 0.13
IndianRiver IndianRiver 9920.3 20-yr 1300.00 605.72 610.84 610.880 0.000168 1.51 863.38 187.82 0.12
IndianRiver IndianRiver 9920.3 15-yr 1215.00 605.72 610.70 610.736 0.000162 1.45 836.92 187.56 0.12
IndianRiver IndianRiver 9920.3 10-yr 1100.00 605.72 610.50 610.533 0.000154 1.38 799.54 187.19 0.12
IndianRiver IndianRiver 9920.3 5-yr 900.00 605.72 610.13 610.157 0.000139 1.23 730.38 186.51 0.11
IndianRiver IndianRiver 9920.3 2-yr 700.00 605.72 609.73 609.743 0.000120 1.07 654.33 185.76 0.10
IndianRiver IndianRiver 9920.3 Mar-Jun Avg 443.00 605.72 609.12 609.132 0.000089 0.82 542.46 184.64 0.08
IndianRiver IndianRiver 9920.3 Jun Avg 380.00 605.72 608.96 608.966 0.000079 0.74 512.34 184.34 0.08
IndianRiver IndianRiver 9920.3 Jul Avg 290.00 605.72 608.71 608.712 0.000063 0.62 465.95 183.88 0.07
IndianRiver IndianRiver 9920.3 Aug Avg 250.00 605.72 608.59 608.594 0.000054 0.56 444.54 183.66 0.06 

IndianRiver IndianRiver 9174.142 500-yr 2400.00 605.82 612.51 612.601 0.000310 2.47 979.60 169.31 0.18
IndianRiver IndianRiver 9174.142 200-yr 2100.00 605.82 611.96 612.045 0.000326 2.38 887.46 166.50 0.18
IndianRiver IndianRiver 9174.142 100-yr 1900.00 605.82 611.55 611.638 0.000343 2.32 820.85 164.44 0.18
IndianRiver IndianRiver 9174.142 25-yr 1375.00 605.82 610.77 610.833 0.000312 1.98 693.66 160.54 0.17
IndianRiver IndianRiver 9174.142 20-yr 1300.00 605.82 610.65 610.712 0.000306 1.93 674.82 160.08 0.17
IndianRiver IndianRiver 9174.142 15-yr 1215.00 605.82 610.52 610.574 0.000297 1.86 653.39 159.56 0.16
IndianRiver IndianRiver 9174.142 10-yr 1100.00 605.82 610.33 610.379 0.000283 1.76 623.23 158.70 0.16
IndianRiver IndianRiver 9174.142 5-yr 900.00 605.82 609.98 610.019 0.000254 1.58 567.84 157.08 0.15
IndianRiver IndianRiver 9174.142 2-yr 700.00 605.82 609.59 609.623 0.000220 1.38 507.51 155.30 0.13
IndianRiver IndianRiver 9174.142 Mar-Jun Avg 443.00 605.82 609.03 609.044 0.000161 1.05 420.13 152.70 0.11
IndianRiver IndianRiver 9174.142 Jun Avg 380.00 605.82 608.87 608.889 0.000142 0.96 397.04 152.04 0.10
IndianRiver IndianRiver 9174.142 Jul Avg 290.00 605.82 608.64 608.651 0.000112 0.80 361.56 151.03 0.09
IndianRiver IndianRiver 9174.142 Aug Avg 250.00 605.82 608.53 608.541 0.000097 0.72 345.35 150.56 0.08 

IndianRiver IndianRiver 8330.016 500-yr 2400.00 605.62 612.17 612.292 0.000429 2.84 862.30 157.56 0.21
IndianRiver IndianRiver 8330.016 200-yr 2100.00 605.62 611.60 611.718 0.000461 2.75 773.96 154.07 0.21
IndianRiver IndianRiver 8330.016 100-yr 1900.00 605.62 611.18 611.290 0.000497 2.70 709.14 151.51 0.22
IndianRiver IndianRiver 8330.016 25-yr 1375.00 605.62 610.44 610.518 0.000446 2.31 598.45 147.35 0.20
IndianRiver IndianRiver 8330.016 20-yr 1300.00 605.62 610.33 610.406 0.000434 2.24 582.65 146.70 0.20
IndianRiver IndianRiver 8330.016 15-yr 1215.00 605.62 610.21 610.277 0.000420 2.16 564.65 145.95 0.19
IndianRiver IndianRiver 8330.016 10-yr 1100.00 605.62 610.03 610.097 0.000399 2.04 539.50 144.91 0.18
IndianRiver IndianRiver 8330.016 5-yr 900.00 605.62 609.71 609.766 0.000356 1.82 493.76 142.98 0.17
IndianRiver IndianRiver 8330.016 2-yr 700.00 605.62 609.37 609.407 0.000299 1.57 444.75 139.95 0.16
IndianRiver IndianRiver 8330.016 Mar-Jun Avg 443.00 605.62 608.87 608.893 0.000196 1.18 376.72 134.05 0.12
IndianRiver IndianRiver 8330.016 Jun Avg 380.00 605.62 608.74 608.759 0.000166 1.06 359.36 132.50 0.11
IndianRiver IndianRiver 8330.016 Jul Avg 290.00 605.62 608.54 608.552 0.000122 0.87 332.83 130.58 0.10
IndianRiver IndianRiver 8330.016 Aug Avg 250.00 605.62 608.45 608.457 0.000102 0.78 320.85 129.94 0.09 

IndianRiver IndianRiver 7328.776 500-yr 2400.00 604.24 611.65 607.37 611.815 0.000525 3.22 745.94 121.02 0.23
IndianRiver IndianRiver 7328.776 200-yr 2100.00 604.24 611.06 607.16 611.207 0.000561 3.11 674.27 118.74 0.23
IndianRiver IndianRiver 7328.776 100-yr 1900.00 604.24 610.60 606.99 610.744 0.000591 3.06 620.40 116.92 0.23
IndianRiver IndianRiver 7328.776 25-yr 1375.00 604.24 609.97 606.57 610.065 0.000454 2.51 547.38 114.39 0.20
IndianRiver IndianRiver 7328.776 20-yr 1300.00 604.24 609.88 606.50 609.972 0.000429 2.42 537.49 114.05 0.20
IndianRiver IndianRiver 7328.776 15-yr 1215.00 604.24 609.78 606.41 609.866 0.000400 2.31 526.33 113.65 0.19
IndianRiver IndianRiver 7328.776 10-yr 1100.00 604.24 609.64 606.31 609.717 0.000360 2.15 510.67 113.10 0.18
IndianRiver IndianRiver 7328.776 5-yr 900.00 604.24 609.39 606.11 609.446 0.000287 1.87 482.18 112.09 0.16
IndianRiver IndianRiver 7328.776 2-yr 700.00 604.24 609.12 605.88 609.156 0.000213 1.55 451.68 111.00 0.14
IndianRiver IndianRiver 7328.776 Mar-Jun Avg 443.00 604.24 608.73 605.54 608.743 0.000117 1.08 408.36 109.42 0.10
IndianRiver IndianRiver 7328.776 Jun Avg 380.00 604.24 608.62 605.44 608.636 0.000094 0.96 397.03 109.01 0.09
IndianRiver IndianRiver 7328.776 Jul Avg 290.00 604.24 608.46 605.29 608.465 0.000063 0.77 379.05 108.35 0.07 
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HEC-RAS Plan: Existing extended (Continued)
River 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)
IndianRiver IndianRiver 7328.776 Aug Avg 250.00 604.24 608.38 605.21 608.387 0.000050 0.67 370.82 108.04 0.06 

IndianRiver IndianRiver 6596.182 500-yr 2400.00 603.72 611.54 611.597 0.000149 1.87 1282.57 184.96 0.12
IndianRiver IndianRiver 6596.182 200-yr 2100.00 603.72 610.93 610.983 0.000153 1.79 1170.72 182.06 0.12
IndianRiver IndianRiver 6596.182 100-yr 1900.00 603.72 610.47 610.514 0.000158 1.75 1086.07 180.24 0.13
IndianRiver IndianRiver 6596.182 25-yr 1375.00 603.72 609.87 609.896 0.000115 1.41 978.44 178.01 0.11
IndianRiver IndianRiver 6596.182 20-yr 1300.00 603.72 609.78 609.813 0.000108 1.35 964.07 177.71 0.10
IndianRiver IndianRiver 6596.182 15-yr 1215.00 603.72 609.69 609.719 0.000099 1.28 947.87 177.37 0.10
IndianRiver IndianRiver 6596.182 10-yr 1100.00 603.72 609.56 609.586 0.000088 1.19 925.04 176.90 0.09
IndianRiver IndianRiver 6596.182 5-yr 900.00 603.72 609.33 609.344 0.000068 1.02 883.32 176.02 0.08
IndianRiver IndianRiver 6596.182 2-yr 700.00 603.72 609.07 609.082 0.000049 0.84 838.29 175.07 0.07
IndianRiver IndianRiver 6596.182 Mar-Jun Avg 443.00 603.72 608.70 608.705 0.000025 0.57 773.51 173.69 0.05
IndianRiver IndianRiver 6596.182 Jun Avg 380.00 603.72 608.60 608.605 0.000020 0.50 756.40 173.33 0.04
IndianRiver IndianRiver 6596.182 Jul Avg 290.00 603.72 608.44 608.445 0.000013 0.40 728.94 172.74 0.03
IndianRiver IndianRiver 6596.182 Aug Avg 250.00 603.72 608.37 608.371 0.000010 0.35 716.30 172.47 0.03 

IndianRiver IndianRiver 6433.26 500-yr 2400.00 603.72 611.53 605.75 611.573 0.000129 1.75 1370.31 194.58 0.11
IndianRiver IndianRiver 6433.26 200-yr 2100.00 603.72 610.91 605.60 610.958 0.000131 1.67 1254.09 187.11 0.11
IndianRiver IndianRiver 6433.26 100-yr 1900.00 603.72 610.45 605.49 610.488 0.000135 1.63 1166.80 185.82 0.11
IndianRiver IndianRiver 6433.26 25-yr 1375.00 603.72 609.85 605.20 609.877 0.000097 1.30 1056.60 184.17 0.10
IndianRiver IndianRiver 6433.26 20-yr 1300.00 603.72 609.77 605.15 609.795 0.000091 1.25 1041.89 183.95 0.09
IndianRiver IndianRiver 6433.26 15-yr 1215.00 603.72 609.68 605.10 609.703 0.000083 1.19 1025.30 183.70 0.09
IndianRiver IndianRiver 6433.26 10-yr 1100.00 603.72 609.55 605.03 609.572 0.000074 1.10 1001.91 183.35 0.08
IndianRiver IndianRiver 6433.26 5-yr 900.00 603.72 609.32 604.89 609.333 0.000057 0.94 959.08 182.71 0.07
IndianRiver IndianRiver 6433.26 2-yr 700.00 603.72 609.07 604.75 609.074 0.000040 0.77 912.73 182.01 0.06
IndianRiver IndianRiver 6433.26 Mar-Jun Avg 443.00 603.72 608.70 604.54 608.701 0.000020 0.52 845.83 180.99 0.04
IndianRiver IndianRiver 6433.26 Jun Avg 380.00 603.72 608.60 604.48 608.602 0.000016 0.46 828.10 180.72 0.04
IndianRiver IndianRiver 6433.26 Jul Avg 290.00 603.72 608.44 604.39 608.443 0.000011 0.36 799.63 180.28 0.03
IndianRiver IndianRiver 6433.26 Aug Avg 250.00 603.72 608.37 604.35 608.370 0.000008 0.32 786.48 180.08 0.03 

IndianRiver IndianRiver 6376.562 Inl Struct 

IndianRiver IndianRiver 6296.974 500-yr 2400.00 603.31 611.39 605.56 611.431 0.000117 1.69 1421.88 198.47 0.11
IndianRiver IndianRiver 6296.974 200-yr 2100.00 603.31 610.74 605.42 610.777 0.000121 1.62 1295.29 192.74 0.11
IndianRiver IndianRiver 6296.974 100-yr 1900.00 603.31 610.15 605.32 610.193 0.000133 1.61 1183.10 191.82 0.11
IndianRiver IndianRiver 6296.974 25-yr 1375.00 603.31 608.68 605.03 608.713 0.000167 1.52 901.68 189.48 0.12
IndianRiver IndianRiver 6296.974 20-yr 1300.00 603.31 608.41 604.99 608.451 0.000179 1.53 851.99 189.07 0.13
IndianRiver IndianRiver 6296.974 15-yr 1215.00 603.31 608.07 604.93 608.109 0.000203 1.54 787.35 188.53 0.13
IndianRiver IndianRiver 6296.974 10-yr 1100.00 603.31 607.93 604.87 607.961 0.000186 1.45 760.23 188.30 0.13
IndianRiver IndianRiver 6296.974 5-yr 900.00 603.31 606.95 604.73 606.989 0.000306 1.56 576.99 186.76 0.16
IndianRiver IndianRiver 6296.974 2-yr 700.00 603.31 605.53 604.58 605.607 0.001383 2.24 313.07 184.51 0.30
IndianRiver IndianRiver 6296.974 Mar-Jun Avg 443.00 603.31 604.49 604.37 604.692 0.011531 3.59 123.24 175.92 0.76
IndianRiver IndianRiver 6296.974 Jun Avg 380.00 603.31 604.41 604.31 604.598 0.012622 3.49 108.76 173.37 0.78
IndianRiver IndianRiver 6296.974 Jul Avg 290.00 603.31 604.27 604.21 604.451 0.015929 3.40 85.39 169.18 0.84
IndianRiver IndianRiver 6296.974 Aug Avg 250.00 603.31 604.20 604.17 604.380 0.019028 3.41 73.23 164.50 0.90 

IndianRiver IndianRiver 6088.321 500-yr 2400.00 602.03 611.39 604.27 611.405 0.000042 1.09 2199.64 280.46 0.07
IndianRiver IndianRiver 6088.321 200-yr 2100.00 602.03 610.73 604.12 610.751 0.000043 1.04 2018.72 277.89 0.07
IndianRiver IndianRiver 6088.321 100-yr 1900.00 602.03 610.15 604.01 610.166 0.000046 1.02 1856.93 275.56 0.07
IndianRiver IndianRiver 6088.321 25-yr 1375.00 602.03 608.67 603.72 608.684 0.000052 0.94 1455.38 266.55 0.07
IndianRiver IndianRiver 6088.321 20-yr 1300.00 602.03 608.41 603.67 608.421 0.000054 0.94 1385.41 264.78 0.07
IndianRiver IndianRiver 6088.321 15-yr 1215.00 602.03 608.06 603.62 608.077 0.000059 0.94 1294.76 262.46 0.07
IndianRiver IndianRiver 6088.321 10-yr 1100.00 602.03 607.92 603.54 607.932 0.000053 0.87 1257.21 261.50 0.07
IndianRiver IndianRiver 6088.321 5-yr 900.00 602.03 606.94 603.41 606.949 0.000072 0.90 1003.34 254.84 0.08
IndianRiver IndianRiver 6088.321 2-yr 700.00 602.03 605.48 603.26 605.494 0.000187 1.10 638.35 244.83 0.12
IndianRiver IndianRiver 6088.321 Mar-Jun Avg 443.00 602.03 603.60 603.04 603.670 0.002456 2.18 203.46 193.08 0.37
IndianRiver IndianRiver 6088.321 Jun Avg 380.00 602.03 603.50 602.97 603.569 0.002389 2.04 185.86 189.80 0.36
IndianRiver IndianRiver 6088.321 Jul Avg 290.00 602.03 603.37 602.87 603.421 0.002176 1.80 160.75 184.68 0.34
IndianRiver IndianRiver 6088.321 Aug Avg 250.00 602.03 603.31 602.83 603.355 0.002011 1.67 149.98 182.85 0.32 

IndianRiver IndianRiver 6068.476 Bridge 

IndianRiver IndianRiver 6027.391 500-yr 2400.00 601.73 611.36 603.97 611.384 0.000041 1.11 2160.33 262.70 0.07
IndianRiver IndianRiver 6027.391 200-yr 2100.00 601.73 610.56 603.82 610.577 0.000044 1.08 1951.91 259.30 0.07
IndianRiver IndianRiver 6027.391 100-yr 1900.00 601.73 609.97 603.71 609.983 0.000047 1.06 1798.75 257.15 0.07
IndianRiver IndianRiver 6027.391 25-yr 1375.00 601.73 608.46 603.42 608.478 0.000053 0.97 1416.93 251.23 0.07
IndianRiver IndianRiver 6027.391 20-yr 1300.00 601.73 608.20 603.37 608.210 0.000055 0.96 1349.72 250.17 0.07
IndianRiver IndianRiver 6027.391 15-yr 1215.00 601.73 607.85 603.32 607.860 0.000060 0.96 1262.35 248.79 0.08
IndianRiver IndianRiver 6027.391 10-yr 1100.00 601.73 607.70 603.24 607.713 0.000054 0.90 1226.27 248.21 0.07
IndianRiver IndianRiver 6027.391 5-yr 900.00 601.73 606.70 603.11 606.710 0.000073 0.92 979.49 242.94 0.08
IndianRiver IndianRiver 6027.391 2-yr 700.00 601.73 605.19 602.95 605.214 0.000190 1.13 622.22 232.50 0.12
IndianRiver IndianRiver 6027.391 Mar-Jun Avg 443.00 601.73 602.74 602.74 603.034 0.021177 4.37 101.40 170.36 1.00
IndianRiver IndianRiver 6027.391 Jun Avg 380.00 601.73 602.74 602.67 602.957 0.015123 3.71 102.39 170.67 0.84
IndianRiver IndianRiver 6027.391 Jul Avg 290.00 601.73 602.73 602.58 602.860 0.009437 2.90 100.12 169.95 0.67
IndianRiver IndianRiver 6027.391 Aug Avg 250.00 601.73 602.74 602.53 602.834 0.006643 2.45 101.90 170.52 0.56 

IndianRiver IndianRiver 5840.61 500-yr 2400.00 599.07 611.36 611.376 0.000035 1.05 2288.16 265.72 0.06
IndianRiver IndianRiver 5840.61 200-yr 2100.00 599.07 610.55 610.569 0.000036 1.01 2075.67 261.81 0.06
IndianRiver IndianRiver 5840.61 100-yr 1900.00 599.07 609.96 609.974 0.000038 0.99 1921.00 258.93 0.06
IndianRiver IndianRiver 5840.61 25-yr 1375.00 599.07 608.46 608.469 0.000040 0.89 1537.49 251.44 0.06
IndianRiver IndianRiver 5840.61 20-yr 1300.00 599.07 608.19 608.200 0.000042 0.88 1470.21 250.09 0.06
IndianRiver IndianRiver 5840.61 15-yr 1215.00 599.07 607.84 607.849 0.000044 0.88 1382.78 248.33 0.07
IndianRiver IndianRiver 5840.61 10-yr 1100.00 599.07 607.69 607.703 0.000039 0.82 1347.00 247.60 0.06
IndianRiver IndianRiver 5840.61 5-yr 900.00 599.07 606.69 606.697 0.000050 0.82 1100.51 242.55 0.07
IndianRiver IndianRiver 5840.61 2-yr 700.00 599.07 605.17 605.184 0.000110 0.95 738.40 234.94 0.09
IndianRiver IndianRiver 5840.61 Mar-Jun Avg 443.00 599.07 602.10 602.180 0.001409 2.21 200.60 122.08 0.30
IndianRiver IndianRiver 5840.61 Jun Avg 380.00 599.07 601.56 601.683 0.003663 2.81 135.38 117.88 0.46 
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HEC-RAS Plan: Existing extended (Continued)
River 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)
IndianRiver IndianRiver 5840.61 Jul Avg 290.00 599.07 601.09 601.263 0.007588 3.38 85.80 97.72 0.64
IndianRiver IndianRiver 5840.61 Aug Avg 250.00 599.07 600.85 601.091 0.013395 3.92 63.86 89.40 0.82 

IndianRiver IndianRiver 5533.68 500-yr 2400.00 597.67 611.35 611.365 0.000036 1.08 2216.03 249.18 0.06
IndianRiver IndianRiver 5533.68 200-yr 2100.00 597.67 610.54 610.558 0.000037 1.04 2017.23 244.24 0.06
IndianRiver IndianRiver 5533.68 100-yr 1900.00 597.67 609.95 609.962 0.000038 1.01 1873.14 240.62 0.06
IndianRiver IndianRiver 5533.68 25-yr 1375.00 597.67 608.44 608.457 0.000038 0.91 1518.43 231.52 0.06
IndianRiver IndianRiver 5533.68 20-yr 1300.00 597.67 608.18 608.188 0.000038 0.89 1456.48 229.90 0.06
IndianRiver IndianRiver 5533.68 15-yr 1215.00 597.67 607.82 607.836 0.000040 0.88 1376.09 227.77 0.06
IndianRiver IndianRiver 5533.68 10-yr 1100.00 597.67 607.68 607.692 0.000035 0.82 1343.64 226.90 0.06
IndianRiver IndianRiver 5533.68 5-yr 900.00 597.67 606.67 606.684 0.000039 0.80 1119.16 210.29 0.06
IndianRiver IndianRiver 5533.68 2-yr 700.00 597.67 605.15 605.163 0.000043 0.83 846.84 164.37 0.06
IndianRiver IndianRiver 5533.68 Mar-Jun Avg 443.00 597.67 602.03 602.051 0.000166 1.16 381.33 121.70 0.12
IndianRiver IndianRiver 5533.68 Jun Avg 380.00 597.67 601.45 601.469 0.000235 1.22 310.87 119.71 0.13
IndianRiver IndianRiver 5533.68 Jul Avg 290.00 597.67 600.97 600.987 0.000262 1.14 253.90 117.50 0.14
IndianRiver IndianRiver 5533.68 Aug Avg 250.00 597.67 600.75 600.772 0.000268 1.09 229.09 115.67 0.14 

IndianRiver IndianRiver 5162.066 500-yr 2400.00 596.81 611.34 611.353 0.000023 0.94 2649.72 362.06 0.05
IndianRiver IndianRiver 5162.066 200-yr 2100.00 596.81 610.53 610.546 0.000023 0.89 2369.92 325.35 0.05
IndianRiver IndianRiver 5162.066 100-yr 1900.00 596.81 609.94 609.950 0.000023 0.86 2203.47 251.80 0.05
IndianRiver IndianRiver 5162.066 25-yr 1375.00 596.81 608.44 608.445 0.000021 0.75 1832.42 242.18 0.05
IndianRiver IndianRiver 5162.066 20-yr 1300.00 596.81 608.17 608.176 0.000021 0.74 1767.59 240.46 0.05
IndianRiver IndianRiver 5162.066 15-yr 1215.00 596.81 607.82 607.824 0.000022 0.72 1683.44 238.21 0.05
IndianRiver IndianRiver 5162.066 10-yr 1100.00 596.81 607.67 607.681 0.000019 0.67 1649.74 237.30 0.04
IndianRiver IndianRiver 5162.066 5-yr 900.00 596.81 606.67 606.672 0.000020 0.64 1413.76 230.14 0.05
IndianRiver IndianRiver 5162.066 2-yr 700.00 596.81 605.14 605.150 0.000026 0.65 1080.22 205.84 0.05
IndianRiver IndianRiver 5162.066 Mar-Jun Avg 443.00 596.81 601.99 602.002 0.000095 0.87 507.60 164.07 0.09
IndianRiver IndianRiver 5162.066 Jun Avg 380.00 596.81 601.40 601.412 0.000099 0.90 420.71 133.11 0.09
IndianRiver IndianRiver 5162.066 Jul Avg 290.00 596.81 600.92 600.932 0.000087 0.80 360.48 123.56 0.08
IndianRiver IndianRiver 5162.066 Aug Avg 250.00 596.81 600.71 600.719 0.000082 0.75 334.46 122.43 0.08 

IndianRiver IndianRiver 4707.05 500-yr 2400.00 595.95 611.33 611.341 0.000024 0.82 2940.12 407.50 0.05
IndianRiver IndianRiver 4707.05 200-yr 2100.00 595.95 610.52 610.534 0.000027 0.80 2619.86 386.03 0.05
IndianRiver IndianRiver 4707.05 100-yr 1900.00 595.95 609.93 609.938 0.000029 0.79 2394.60 370.23 0.06
IndianRiver IndianRiver 4707.05 25-yr 1375.00 595.95 608.43 608.434 0.000030 0.73 1870.97 326.60 0.05
IndianRiver IndianRiver 4707.05 20-yr 1300.00 595.95 608.16 608.165 0.000030 0.73 1784.25 318.77 0.05
IndianRiver IndianRiver 4707.05 15-yr 1215.00 595.95 607.80 607.813 0.000031 0.73 1673.81 308.51 0.05
IndianRiver IndianRiver 4707.05 10-yr 1100.00 595.95 607.66 607.671 0.000027 0.67 1630.79 304.49 0.05
IndianRiver IndianRiver 4707.05 5-yr 900.00 595.95 606.65 606.661 0.000030 0.67 1338.48 271.14 0.05
IndianRiver IndianRiver 4707.05 2-yr 700.00 595.95 605.13 605.136 0.000036 0.72 976.56 205.43 0.06
IndianRiver IndianRiver 4707.05 Mar-Jun Avg 443.00 595.95 601.94 601.959 0.000096 0.98 453.01 124.48 0.09
IndianRiver IndianRiver 4707.05 Jun Avg 380.00 595.95 601.35 601.367 0.000101 0.99 384.44 107.78 0.09
IndianRiver IndianRiver 4707.05 Jul Avg 290.00 595.95 600.88 600.892 0.000086 0.87 335.12 101.78 0.08
IndianRiver IndianRiver 4707.05 Aug Avg 250.00 595.95 600.67 600.683 0.000077 0.80 314.25 99.14 0.08 

IndianRiver IndianRiver 4327.368 500-yr 2400.00 595.09 611.33 611.335 0.000006 0.50 4901.89 480.75 0.03
IndianRiver IndianRiver 4327.368 200-yr 2100.00 595.09 610.52 610.528 0.000006 0.47 4515.25 476.95 0.03
IndianRiver IndianRiver 4327.368 100-yr 1900.00 595.09 609.93 609.932 0.000006 0.45 4231.94 474.14 0.03
IndianRiver IndianRiver 4327.368 25-yr 1375.00 595.09 608.43 608.428 0.000006 0.39 3524.60 467.06 0.02
IndianRiver IndianRiver 4327.368 20-yr 1300.00 595.09 608.16 608.159 0.000006 0.38 3399.20 465.79 0.02
IndianRiver IndianRiver 4327.368 15-yr 1215.00 595.09 607.80 607.806 0.000006 0.38 3235.42 464.14 0.02
IndianRiver IndianRiver 4327.368 10-yr 1100.00 595.09 607.66 607.666 0.000005 0.35 3170.31 463.47 0.02
IndianRiver IndianRiver 4327.368 5-yr 900.00 595.09 606.65 606.655 0.000006 0.33 2704.49 458.72 0.02
IndianRiver IndianRiver 4327.368 2-yr 700.00 595.09 605.13 605.128 0.000009 0.35 2011.93 442.67 0.03
IndianRiver IndianRiver 4327.368 Mar-Jun Avg 443.00 595.09 601.91 601.920 0.000092 0.64 692.30 348.22 0.08
IndianRiver IndianRiver 4327.368 Jun Avg 380.00 595.09 601.32 601.327 0.000098 0.74 511.90 216.33 0.09
IndianRiver IndianRiver 4327.368 Jul Avg 290.00 595.09 600.85 600.857 0.000094 0.70 417.11 187.14 0.08
IndianRiver IndianRiver 4327.368 Aug Avg 250.00 595.09 600.65 600.652 0.000079 0.66 380.07 163.57 0.08 

IndianRiver IndianRiver 3588.249 500-yr 2400.00 598.00 611.28 611.321 0.000085 1.54 1577.57 221.49 0.10
IndianRiver IndianRiver 3588.249 200-yr 2100.00 598.00 610.48 610.513 0.000093 1.50 1404.70 207.49 0.10
IndianRiver IndianRiver 3588.249 100-yr 1900.00 598.00 609.88 609.917 0.000101 1.48 1284.23 197.57 0.10
IndianRiver IndianRiver 3588.249 25-yr 1375.00 598.00 608.39 608.415 0.000083 1.35 1019.28 153.47 0.09
IndianRiver IndianRiver 3588.249 20-yr 1300.00 598.00 608.12 608.146 0.000082 1.33 978.66 149.56 0.09
IndianRiver IndianRiver 3588.249 15-yr 1215.00 598.00 607.77 607.793 0.000082 1.31 926.96 144.43 0.09
IndianRiver IndianRiver 3588.249 10-yr 1100.00 598.00 607.63 607.654 0.000071 1.21 907.57 142.46 0.08
IndianRiver IndianRiver 3588.249 5-yr 900.00 598.00 606.62 606.643 0.000072 1.17 770.76 129.20 0.08
IndianRiver IndianRiver 3588.249 2-yr 700.00 598.00 605.09 605.111 0.000086 1.19 588.16 108.99 0.09
IndianRiver IndianRiver 3588.249 Mar-Jun Avg 443.00 598.00 601.76 601.802 0.000317 1.62 272.83 85.18 0.16
IndianRiver IndianRiver 3588.249 Jun Avg 380.00 598.00 601.14 601.188 0.000451 1.72 220.91 82.58 0.19
IndianRiver IndianRiver 3588.249 Jul Avg 290.00 598.00 600.68 600.721 0.000472 1.58 183.39 80.65 0.18
IndianRiver IndianRiver 3588.249 Aug Avg 250.00 598.00 600.50 600.531 0.000458 1.48 168.47 79.87 0.18 

IndianRiver IndianRiver 3141.462 500-yr 2400.00 598.00 611.27 611.289 0.000044 1.12 2201.19 360.84 0.07
IndianRiver IndianRiver 3141.462 200-yr 2100.00 598.00 610.46 610.479 0.000048 1.09 1935.22 304.86 0.07
IndianRiver IndianRiver 3141.462 100-yr 1900.00 598.00 609.86 609.881 0.000053 1.08 1762.27 277.03 0.07
IndianRiver IndianRiver 3141.462 25-yr 1375.00 598.00 608.37 608.381 0.000055 1.00 1373.50 241.11 0.07
IndianRiver IndianRiver 3141.462 20-yr 1300.00 598.00 608.10 608.112 0.000056 0.99 1309.68 234.30 0.07
IndianRiver IndianRiver 3141.462 15-yr 1215.00 598.00 607.74 607.759 0.000057 0.99 1228.52 226.29 0.07
IndianRiver IndianRiver 3141.462 10-yr 1100.00 598.00 607.61 607.625 0.000050 0.92 1198.74 223.53 0.07
IndianRiver IndianRiver 3141.462 5-yr 900.00 598.00 606.60 606.612 0.000057 0.92 982.97 203.27 0.07
IndianRiver IndianRiver 3141.462 2-yr 700.00 598.00 605.05 605.069 0.000093 1.01 689.97 175.75 0.09
IndianRiver IndianRiver 3141.462 Mar-Jun Avg 443.00 598.00 601.60 601.643 0.000400 1.73 256.77 87.85 0.18
IndianRiver IndianRiver 3141.462 Jun Avg 380.00 598.00 600.89 600.947 0.000652 1.93 196.64 81.99 0.22
IndianRiver IndianRiver 3141.462 Jul Avg 290.00 598.00 600.41 600.462 0.000731 1.83 158.35 78.03 0.23
IndianRiver IndianRiver 3141.462 Aug Avg 250.00 598.00 600.23 600.278 0.000718 1.73 144.51 76.54 0.22 
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HEC-RAS Plan: Existing extended (Continued)
River 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)
IndianRiver IndianRiver 2560.423 500-yr 2400.00 597.04 611.25 611.267 0.000032 1.02 2368.79 294.79 0.06
IndianRiver IndianRiver 2560.423 200-yr 2100.00 597.04 610.44 610.455 0.000034 0.98 2137.49 275.79 0.06
IndianRiver IndianRiver 2560.423 100-yr 1900.00 597.04 609.84 609.855 0.000035 0.96 1976.35 262.22 0.06
IndianRiver IndianRiver 2560.423 25-yr 1375.00 597.04 608.34 608.356 0.000031 0.86 1606.00 232.99 0.06
IndianRiver IndianRiver 2560.423 20-yr 1300.00 597.04 608.08 608.087 0.000031 0.84 1544.20 227.75 0.06
IndianRiver IndianRiver 2560.423 15-yr 1215.00 597.04 607.72 607.734 0.000031 0.83 1465.05 220.85 0.06
IndianRiver IndianRiver 2560.423 10-yr 1100.00 597.04 607.59 607.603 0.000027 0.77 1436.59 218.32 0.05
IndianRiver IndianRiver 2560.423 5-yr 900.00 597.04 606.58 606.589 0.000027 0.73 1225.32 198.58 0.05
IndianRiver IndianRiver 2560.423 2-yr 700.00 597.04 605.03 605.037 0.000031 0.74 940.62 168.44 0.06
IndianRiver IndianRiver 2560.423 Mar-Jun Avg 443.00 597.04 601.47 601.493 0.000164 1.10 403.08 139.35 0.11
IndianRiver IndianRiver 2560.423 Jun Avg 380.00 597.04 600.64 600.667 0.000348 1.32 288.95 134.33 0.16
IndianRiver IndianRiver 2560.423 Jul Avg 290.00 597.04 600.06 600.088 0.000549 1.37 211.81 130.82 0.19
IndianRiver IndianRiver 2560.423 Aug Avg 250.00 597.04 599.86 599.887 0.000615 1.35 185.84 128.36 0.20 

IndianRiver IndianRiver 2328.918 500-yr 2400.00 598.09 611.25 611.259 0.000021 0.78 3403.65 958.89 0.05
IndianRiver IndianRiver 2328.918 200-yr 2100.00 598.09 610.44 610.447 0.000023 0.76 2788.74 518.50 0.05
IndianRiver IndianRiver 2328.918 100-yr 1900.00 598.09 609.84 609.846 0.000023 0.75 2535.55 373.57 0.05
IndianRiver IndianRiver 2328.918 25-yr 1375.00 598.09 608.34 608.349 0.000022 0.68 2028.22 318.43 0.05
IndianRiver IndianRiver 2328.918 20-yr 1300.00 598.09 608.07 608.080 0.000022 0.67 1943.52 312.58 0.05
IndianRiver IndianRiver 2328.918 15-yr 1215.00 598.09 607.72 607.727 0.000022 0.66 1834.50 304.87 0.05
IndianRiver IndianRiver 2328.918 10-yr 1100.00 598.09 607.59 607.597 0.000020 0.61 1795.31 302.05 0.04
IndianRiver IndianRiver 2328.918 5-yr 900.00 598.09 606.58 606.582 0.000022 0.60 1500.16 279.92 0.05
IndianRiver IndianRiver 2328.918 2-yr 700.00 598.09 605.02 605.030 0.000026 0.64 1102.08 216.19 0.05
IndianRiver IndianRiver 2328.918 Mar-Jun Avg 443.00 598.09 601.44 601.458 0.000129 0.97 456.62 159.22 0.10
IndianRiver IndianRiver 2328.918 Jun Avg 380.00 598.09 600.57 600.593 0.000280 1.18 321.96 149.65 0.14
IndianRiver IndianRiver 2328.918 Jul Avg 290.00 598.09 599.94 599.969 0.000467 1.26 230.27 142.76 0.17
IndianRiver IndianRiver 2328.918 Aug Avg 250.00 598.09 599.73 599.751 0.000548 1.25 199.47 140.37 0.19 

IndianRiver IndianRiver 1889.612 500-yr 2400.00 597.06 611.25 611.251 0.000010 0.61 5026.20 1343.68 0.03
IndianRiver IndianRiver 1889.612 200-yr 2100.00 597.06 610.43 610.439 0.000011 0.60 3966.90 1246.60 0.04
IndianRiver IndianRiver 1889.612 100-yr 1900.00 597.06 609.83 609.839 0.000011 0.58 3364.04 645.26 0.03
IndianRiver IndianRiver 1889.612 25-yr 1375.00 597.06 608.34 608.342 0.000009 0.51 2715.23 373.35 0.03
IndianRiver IndianRiver 1889.612 20-yr 1300.00 597.06 608.07 608.073 0.000009 0.50 2618.07 350.71 0.03
IndianRiver IndianRiver 1889.612 15-yr 1215.00 597.06 607.72 607.720 0.000009 0.49 2497.33 337.88 0.03
IndianRiver IndianRiver 1889.612 10-yr 1100.00 597.06 607.59 607.591 0.000008 0.45 2454.02 335.63 0.03
IndianRiver IndianRiver 1889.612 5-yr 900.00 597.06 606.57 606.576 0.000008 0.42 2122.52 317.89 0.03
IndianRiver IndianRiver 1889.612 2-yr 700.00 597.06 605.02 605.022 0.000010 0.42 1649.81 290.73 0.03
IndianRiver IndianRiver 1889.612 Mar-Jun Avg 443.00 597.06 601.42 601.424 0.000046 0.62 716.92 228.80 0.06
IndianRiver IndianRiver 1889.612 Jun Avg 380.00 597.06 600.52 600.525 0.000090 0.73 518.60 210.91 0.08
IndianRiver IndianRiver 1889.612 Jul Avg 290.00 597.06 599.86 599.867 0.000128 0.75 384.82 195.64 0.09
IndianRiver IndianRiver 1889.612 Aug Avg 250.00 597.06 599.63 599.639 0.000137 0.73 340.86 190.35 0.10 

IndianRiver IndianRiver 1365.089 500-yr 2400.00 597.00 611.24 611.245 0.000015 0.58 5849.38 1970.19 0.04
IndianRiver IndianRiver 1365.089 200-yr 2100.00 597.00 610.43 610.432 0.000018 0.60 4378.12 1652.02 0.04
IndianRiver IndianRiver 1365.089 100-yr 1900.00 597.00 609.83 609.831 0.000020 0.62 3487.37 1190.13 0.04
IndianRiver IndianRiver 1365.089 25-yr 1375.00 597.00 608.33 608.334 0.000023 0.60 2301.13 458.45 0.05
IndianRiver IndianRiver 1365.089 20-yr 1300.00 597.00 608.06 608.066 0.000024 0.60 2179.48 447.58 0.05
IndianRiver IndianRiver 1365.089 15-yr 1215.00 597.00 607.71 607.712 0.000026 0.60 2023.73 432.93 0.05
IndianRiver IndianRiver 1365.089 10-yr 1100.00 597.00 607.58 607.584 0.000023 0.56 1969.00 426.77 0.05
IndianRiver IndianRiver 1365.089 5-yr 900.00 597.00 606.56 606.569 0.000025 0.57 1571.65 350.76 0.05
IndianRiver IndianRiver 1365.089 2-yr 700.00 597.00 605.01 605.013 0.000036 0.64 1089.29 272.69 0.06
IndianRiver IndianRiver 1365.089 Mar-Jun Avg 443.00 597.00 601.36 601.380 0.000172 1.11 399.67 141.65 0.12
IndianRiver IndianRiver 1365.089 Jun Avg 380.00 597.00 600.41 600.440 0.000342 1.38 275.43 117.81 0.16
IndianRiver IndianRiver 1365.089 Jul Avg 290.00 597.00 599.71 599.745 0.000516 1.47 197.56 104.93 0.19
IndianRiver IndianRiver 1365.089 Aug Avg 250.00 597.00 599.47 599.507 0.000561 1.44 173.26 100.57 0.19 

IndianRiver IndianRiver 690.8528 500-yr 2400.00 596.73 611.24 611.241 0.000002 0.33 14676.07 2971.35 0.02
IndianRiver IndianRiver 690.8528 200-yr 2100.00 596.73 610.43 610.428 0.000002 0.32 12395.77 2629.93 0.02
IndianRiver IndianRiver 690.8528 100-yr 1900.00 596.73 609.83 609.826 0.000002 0.31 10898.97 2300.70 0.02
IndianRiver IndianRiver 690.8528 25-yr 1375.00 596.73 608.33 608.329 0.000003 0.28 7667.45 1908.81 0.02
IndianRiver IndianRiver 690.8528 20-yr 1300.00 596.73 608.06 608.061 0.000003 0.28 7180.14 1727.34 0.02
IndianRiver IndianRiver 690.8528 15-yr 1215.00 596.73 607.71 607.707 0.000003 0.27 6621.01 1437.20 0.02
IndianRiver IndianRiver 690.8528 10-yr 1100.00 596.73 607.58 607.579 0.000002 0.25 6438.58 1428.12 0.02
IndianRiver IndianRiver 690.8528 5-yr 900.00 596.73 606.56 606.564 0.000003 0.25 5063.29 1284.56 0.02
IndianRiver IndianRiver 690.8528 2-yr 700.00 596.73 605.00 605.005 0.000004 0.26 3154.82 1084.96 0.02
IndianRiver IndianRiver 690.8528 Mar-Jun Avg 443.00 596.73 601.29 601.298 0.000084 0.58 770.38 429.56 0.08
IndianRiver IndianRiver 690.8528 Jun Avg 380.00 596.73 600.11 600.127 0.000648 1.15 329.84 299.34 0.19
IndianRiver IndianRiver 690.8528 Jul Avg 290.00 596.73 599.36 599.393 0.000523 1.35 214.81 130.66 0.19
IndianRiver IndianRiver 690.8528 Aug Avg 250.00 596.73 599.02 599.058 0.000804 1.46 170.88 127.25 0.22 

FlumeSide FlumeSide 7481.310 500-yr 16661.41 594.21 606.56 601.32 607.205 0.000360 6.47 2576.16 253.25 0.36
FlumeSide FlumeSide 7481.310 200-yr 14354.96 594.21 606.07 600.80 606.606 0.000312 5.85 2454.76 252.29 0.33
FlumeSide FlumeSide 7481.310 100-yr 13051.33 594.21 605.56 600.51 606.052 0.000306 5.61 2325.90 251.28 0.33
FlumeSide FlumeSide 7481.310 25-yr 10011.17 594.21 604.34 599.77 604.718 0.000283 4.96 2018.96 248.83 0.31
FlumeSide FlumeSide 7481.310 20-yr 9513.28 594.21 604.12 599.64 604.484 0.000279 4.84 1965.38 248.41 0.30
FlumeSide FlumeSide 7481.310 15-yr 8877.72 594.21 603.84 599.45 604.179 0.000273 4.68 1895.41 247.85 0.30
FlumeSide FlumeSide 7481.310 10-yr 8659.39 594.21 603.74 599.39 604.069 0.000271 4.63 1870.03 247.64 0.30
FlumeSide FlumeSide 7481.310 5-yr 7001.83 594.21 602.97 598.94 603.237 0.000250 4.17 1680.39 246.11 0.28
FlumeSide FlumeSide 7481.310 2-yr 4787.92 594.21 601.82 598.24 602.005 0.000211 3.42 1400.01 243.84 0.25
FlumeSide FlumeSide 7481.310 Mar-Jun Avg 1158.65 594.21 599.38 596.34 599.407 0.000073 1.43 811.02 236.65 0.14
FlumeSide FlumeSide 7481.310 Jun Avg 564.22 594.21 598.76 595.65 598.770 0.000033 0.85 665.92 234.56 0.09
FlumeSide FlumeSide 7481.310 Jul Avg 310.30 594.21 598.43 595.28 598.438 0.000015 0.53 589.75 233.46 0.06
FlumeSide FlumeSide 7481.310 Aug Avg 209.54 594.21 598.27 595.10 598.277 0.000008 0.38 552.65 232.53 0.04 

FlumeSide FlumeSide 7464.67 Inl Struct 

FlumeSide FlumeSide 7449.35 500-yr 16661.41 591.88 603.89 604.942 0.000629 8.27 2044.16 224.67 0.47 
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HEC-RAS Plan: Existing extended (Continued)
River 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)
FlumeSide FlumeSide 7449.35 200-yr 14354.96 591.88 602.70 603.729 0.000715 8.16 1780.73 218.93 0.49
FlumeSide FlumeSide 7449.35 100-yr 13051.33 591.88 602.17 603.142 0.000727 7.93 1665.43 216.36 0.49
FlumeSide FlumeSide 7449.35 25-yr 10011.17 591.88 598.97 600.547 0.002155 10.09 996.75 200.86 0.79
FlumeSide FlumeSide 7449.35 20-yr 9513.28 591.88 598.75 600.308 0.002244 10.02 953.20 199.81 0.80
FlumeSide FlumeSide 7449.35 15-yr 8877.72 591.88 598.52 600.017 0.002286 9.82 907.58 198.70 0.80
FlumeSide FlumeSide 7449.35 10-yr 8659.39 591.88 598.51 599.939 0.002198 9.61 904.50 198.62 0.79
FlumeSide FlumeSide 7449.35 5-yr 7001.83 591.88 598.53 599.460 0.001409 7.72 910.19 198.76 0.63
FlumeSide FlumeSide 7449.35 2-yr 4787.92 591.88 596.82 597.894 0.002870 8.30 576.91 190.48 0.84
FlumeSide FlumeSide 7449.35 Mar-Jun Avg 1158.65 591.88 595.32 595.542 0.001083 3.76 308.55 160.55 0.48
FlumeSide FlumeSide 7449.35 Jun Avg 564.22 591.88 594.91 594.993 0.000531 2.32 243.67 153.60 0.32
FlumeSide FlumeSide 7449.35 Jul Avg 310.30 591.88 594.62 594.657 0.000185 1.51 205.48 111.29 0.20
FlumeSide FlumeSide 7449.35 Aug Avg 209.54 591.88 594.48 594.502 0.000105 1.10 190.28 108.30 0.15 

FlumeSide FlumeSide 7441.23 500-yr 16661.41 590.32 604.11 598.46 604.836 0.000365 6.84 2447.14 231.87 0.37
FlumeSide FlumeSide 7441.23 200-yr 14354.96 590.32 602.94 597.89 603.616 0.000390 6.61 2177.72 227.27 0.37
FlumeSide FlumeSide 7441.23 100-yr 13051.33 590.32 602.40 597.51 603.031 0.000386 6.36 2056.78 225.11 0.37
FlumeSide FlumeSide 7441.23 25-yr 10011.17 590.32 599.52 596.66 600.282 0.000710 7.01 1427.78 209.88 0.47
FlumeSide FlumeSide 7441.23 20-yr 9513.28 590.32 599.31 596.52 600.041 0.000708 6.88 1383.43 208.86 0.47
FlumeSide FlumeSide 7441.23 15-yr 8877.72 590.32 599.07 596.32 599.755 0.000691 6.66 1333.38 207.70 0.46
FlumeSide FlumeSide 7441.23 10-yr 8659.39 590.32 599.02 596.26 599.689 0.000671 6.54 1324.79 207.50 0.46
FlumeSide FlumeSide 7441.23 5-yr 7001.83 590.32 598.85 595.70 599.306 0.000479 5.44 1287.88 206.64 0.38
FlumeSide FlumeSide 7441.23 2-yr 4787.92 590.32 597.29 594.90 597.666 0.000543 4.93 971.97 199.11 0.39
FlumeSide FlumeSide 7441.23 Mar-Jun Avg 1158.65 590.32 595.43 592.70 595.487 0.000141 1.90 610.30 190.13 0.19
FlumeSide FlumeSide 7441.23 Jun Avg 564.22 590.32 594.95 592.05 594.972 0.000056 1.08 520.06 187.82 0.11
FlumeSide FlumeSide 7441.23 Jul Avg 310.30 590.32 594.64 591.62 594.648 0.000025 0.67 461.59 186.31 0.08
FlumeSide FlumeSide 7441.23 Aug Avg 209.54 590.32 594.49 591.36 594.497 0.000014 0.48 434.22 185.61 0.06 

FlumeSide FlumeSide 7432.42 500-yr 16661.41 589.38 604.20 597.53 604.795 0.000251 6.27 2723.06 232.95 0.31
FlumeSide FlumeSide 7432.42 200-yr 14354.96 589.38 603.03 596.96 603.573 0.000260 5.98 2452.48 229.94 0.31
FlumeSide FlumeSide 7432.42 100-yr 13051.33 589.38 602.49 596.62 602.989 0.000254 5.72 2329.33 228.55 0.31
FlumeSide FlumeSide 7432.42 25-yr 10011.17 589.38 599.66 595.76 600.214 0.000417 5.99 1692.85 221.72 0.37
FlumeSide FlumeSide 7432.42 20-yr 9513.28 589.38 599.45 595.61 599.974 0.000413 5.85 1645.23 221.21 0.37
FlumeSide FlumeSide 7432.42 15-yr 8877.72 589.38 599.20 595.42 599.691 0.000401 5.64 1590.70 220.62 0.36
FlumeSide FlumeSide 7432.42 10-yr 8659.39 589.38 599.15 595.34 599.627 0.000389 5.54 1580.51 220.50 0.36
FlumeSide FlumeSide 7432.42 5-yr 7001.83 589.38 598.93 594.79 599.263 0.000282 4.62 1532.09 219.98 0.30
FlumeSide FlumeSide 7432.42 2-yr 4787.92 589.38 597.37 593.98 597.625 0.000293 4.04 1193.06 213.24 0.30
FlumeSide FlumeSide 7432.42 Mar-Jun Avg 1158.65 589.38 595.45 591.75 595.479 0.000062 1.46 792.90 198.34 0.13
FlumeSide FlumeSide 7432.42 Jun Avg 564.22 589.38 594.96 591.10 594.969 0.000022 0.81 696.75 195.31 0.08
FlumeSide FlumeSide 7432.42 Jul Avg 310.30 589.38 594.64 590.67 594.647 0.000009 0.49 636.18 189.85 0.05
FlumeSide FlumeSide 7432.42 Aug Avg 209.54 589.38 594.49 590.44 594.497 0.000005 0.34 608.08 189.13 0.03 

FlumeSide FlumeSide 7426.4 500-yr 16661.41 588.68 604.25 604.769 0.000205 5.89 2952.24 247.83 0.29
FlumeSide FlumeSide 7426.4 200-yr 14354.96 588.68 603.08 603.549 0.000211 5.61 2662.94 245.07 0.29
FlumeSide FlumeSide 7426.4 100-yr 13051.33 588.68 602.54 602.967 0.000205 5.36 2530.56 243.80 0.28
FlumeSide FlumeSide 7426.4 25-yr 10011.17 588.68 599.72 600.187 0.000321 5.56 1852.56 237.17 0.33
FlumeSide FlumeSide 7426.4 20-yr 9513.28 588.68 599.50 599.948 0.000316 5.43 1801.08 236.66 0.33
FlumeSide FlumeSide 7426.4 15-yr 8877.72 588.68 599.25 599.667 0.000306 5.24 1741.96 236.07 0.32
FlumeSide FlumeSide 7426.4 10-yr 8659.39 588.68 599.20 599.604 0.000297 5.14 1730.61 235.96 0.32
FlumeSide FlumeSide 7426.4 5-yr 7001.83 588.68 598.97 599.247 0.000215 4.29 1675.33 235.41 0.27
FlumeSide FlumeSide 7426.4 2-yr 4787.92 588.68 597.40 597.610 0.000214 3.70 1311.65 222.63 0.26
FlumeSide FlumeSide 7426.4 Mar-Jun Avg 1158.65 588.68 595.45 595.477 0.000042 1.30 894.55 207.54 0.11
FlumeSide FlumeSide 7426.4 Jun Avg 564.22 588.68 594.96 594.968 0.000015 0.71 794.83 198.01 0.06
FlumeSide FlumeSide 7426.4 Jul Avg 310.30 588.68 594.64 594.646 0.000006 0.42 732.35 196.60 0.04
FlumeSide FlumeSide 7426.4 Aug Avg 209.54 588.68 594.49 594.496 0.000003 0.30 703.18 195.93 0.03 

FlumeSide FlumeSide 7382.49 500-yr 16661.41 588.68 604.29 604.743 0.000183 5.40 3094.05 246.34 0.27
FlumeSide FlumeSide 7382.49 200-yr 14354.96 588.68 603.12 603.523 0.000186 5.12 2806.41 243.23 0.26
FlumeSide FlumeSide 7382.49 100-yr 13051.33 588.68 602.57 602.942 0.000179 4.88 2674.54 241.79 0.26
FlumeSide FlumeSide 7382.49 25-yr 10011.17 588.68 599.77 600.152 0.000262 4.99 2007.81 232.66 0.30
FlumeSide FlumeSide 7382.49 20-yr 9513.28 588.68 599.55 599.914 0.000256 4.86 1957.02 231.89 0.30
FlumeSide FlumeSide 7382.49 15-yr 8877.72 588.68 599.29 599.634 0.000245 4.68 1898.54 231.01 0.29
FlumeSide FlumeSide 7382.49 10-yr 8659.39 588.68 599.24 599.572 0.000238 4.59 1887.09 230.84 0.28
FlumeSide FlumeSide 7382.49 5-yr 7001.83 588.68 599.00 599.224 0.000171 3.83 1829.95 229.97 0.24
FlumeSide FlumeSide 7382.49 2-yr 4787.92 588.68 597.43 597.590 0.000159 3.25 1473.05 224.48 0.22
FlumeSide FlumeSide 7382.49 Mar-Jun Avg 1158.65 588.68 595.45 595.474 0.000029 1.12 1037.16 217.60 0.09
FlumeSide FlumeSide 7382.49 Jun Avg 564.22 588.68 594.96 594.967 0.000010 0.61 930.33 215.87 0.05
FlumeSide FlumeSide 7382.49 Jul Avg 310.30 588.68 594.64 594.646 0.000004 0.36 862.01 214.77 0.03
FlumeSide FlumeSide 7382.49 Aug Avg 209.54 588.68 594.50 594.496 0.000002 0.25 830.09 214.25 0.02 

FlumeSide FlumeSide 7338.19 500-yr 16661.41 588.40 604.26 604.734 0.000177 5.56 3035.73 235.07 0.27
FlumeSide FlumeSide 7338.19 200-yr 14354.96 588.40 603.09 603.514 0.000178 5.25 2762.53 232.54 0.26
FlumeSide FlumeSide 7338.19 100-yr 13051.33 588.40 602.55 602.934 0.000171 4.99 2637.34 231.40 0.26
FlumeSide FlumeSide 7338.19 25-yr 10011.17 588.40 599.75 600.142 0.000248 5.03 1997.96 225.48 0.29
FlumeSide FlumeSide 7338.19 20-yr 9513.28 588.40 599.53 599.904 0.000243 4.90 1949.03 225.02 0.29
FlumeSide FlumeSide 7338.19 15-yr 8877.72 588.40 599.28 599.625 0.000233 4.70 1892.66 224.49 0.28
FlumeSide FlumeSide 7338.19 10-yr 8659.39 588.40 599.23 599.563 0.000226 4.61 1881.67 224.38 0.28
FlumeSide FlumeSide 7338.19 5-yr 7001.83 588.40 598.99 599.218 0.000162 3.84 1827.08 223.87 0.24
FlumeSide FlumeSide 7338.19 2-yr 4787.92 588.40 597.42 597.584 0.000152 3.24 1478.72 220.47 0.22
FlumeSide FlumeSide 7338.19 Mar-Jun Avg 1158.65 588.40 595.45 595.472 0.000027 1.10 1050.09 214.20 0.09
FlumeSide FlumeSide 7338.19 Jun Avg 564.22 588.40 594.96 594.967 0.000009 0.60 945.15 212.03 0.05
FlumeSide FlumeSide 7338.19 Jul Avg 310.30 588.40 594.64 594.646 0.000003 0.35 878.13 210.64 0.03
FlumeSide FlumeSide 7338.19 Aug Avg 209.54 588.40 594.50 594.496 0.000002 0.25 846.84 209.98 0.02 

FlumeSide FlumeSide 7228.22 500-yr 16661.41 590.03 603.93 604.683 0.000321 6.96 2404.58 197.83 0.35
FlumeSide FlumeSide 7228.22 200-yr 14354.96 590.03 602.79 603.466 0.000326 6.60 2179.59 195.64 0.35
FlumeSide FlumeSide 7228.22 100-yr 13051.33 590.03 602.27 602.889 0.000313 6.29 2079.25 194.65 0.34
FlumeSide FlumeSide 7228.22 25-yr 10011.17 590.03 599.42 600.081 0.000495 6.54 1530.64 189.18 0.41 
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HEC-RAS Plan: Existing extended (Continued)
River 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)
FlumeSide FlumeSide 7228.22 20-yr 9513.28 590.03 599.21 599.845 0.000485 6.37 1492.44 188.79 0.40
FlumeSide FlumeSide 7228.22 15-yr 8877.72 590.03 598.99 599.569 0.000464 6.12 1449.53 188.27 0.39
FlumeSide FlumeSide 7228.22 10-yr 8659.39 590.03 598.95 599.509 0.000448 6.00 1442.61 188.18 0.38
FlumeSide FlumeSide 7228.22 5-yr 7001.83 590.03 598.80 599.181 0.000312 4.95 1414.55 187.80 0.32
FlumeSide FlumeSide 7228.22 2-yr 4787.92 590.03 597.27 597.552 0.000297 4.23 1130.76 183.93 0.30
FlumeSide FlumeSide 7228.22 Mar-Jun Avg 1158.65 590.03 595.43 595.467 0.000053 1.45 796.83 179.27 0.12
FlumeSide FlumeSide 7228.22 Jun Avg 564.22 590.03 594.96 594.965 0.000018 0.79 711.19 178.05 0.07
FlumeSide FlumeSide 7228.22 Jul Avg 310.30 590.03 594.64 594.645 0.000007 0.47 655.51 177.26 0.04
FlumeSide FlumeSide 7228.22 Aug Avg 209.54 590.03 594.49 594.496 0.000004 0.33 629.37 176.89 0.03 

FlumeSide FlumeSide 7117.12 500-yr 16661.41 590.43 603.62 604.623 0.000454 8.05 2078.17 174.28 0.41
FlumeSide FlumeSide 7117.12 200-yr 14354.96 590.43 602.50 603.408 0.000460 7.63 1885.02 172.30 0.40
FlumeSide FlumeSide 7117.12 100-yr 13051.33 590.43 602.02 602.835 0.000439 7.26 1801.47 171.43 0.39
FlumeSide FlumeSide 7117.12 25-yr 10011.17 590.43 599.09 600.002 0.000725 7.66 1307.52 166.26 0.48
FlumeSide FlumeSide 7117.12 20-yr 9513.28 590.43 598.91 599.769 0.000706 7.45 1276.91 165.95 0.47
FlumeSide FlumeSide 7117.12 15-yr 8877.72 590.43 598.71 599.498 0.000668 7.14 1243.64 165.61 0.46
FlumeSide FlumeSide 7117.12 10-yr 8659.39 590.43 598.68 599.441 0.000642 6.98 1239.84 165.58 0.45
FlumeSide FlumeSide 7117.12 5-yr 7001.83 590.43 598.63 599.136 0.000429 5.69 1231.63 165.49 0.37
FlumeSide FlumeSide 7117.12 2-yr 4787.92 590.43 597.15 597.512 0.000406 4.85 987.41 162.98 0.35
FlumeSide FlumeSide 7117.12 Mar-Jun Avg 1158.65 590.43 595.42 595.461 0.000069 1.64 708.45 160.06 0.14
FlumeSide FlumeSide 7117.12 Jun Avg 564.22 590.43 594.95 594.963 0.000024 0.89 633.57 159.27 0.08
FlumeSide FlumeSide 7117.12 Jul Avg 310.30 590.43 594.64 594.644 0.000009 0.53 584.20 158.74 0.05
FlumeSide FlumeSide 7117.12 Aug Avg 209.54 590.43 594.49 594.495 0.000005 0.37 560.92 158.49 0.04 

FlumeSide FlumeSide 7011.3 500-yr 16661.41 590.23 603.30 604.548 0.000570 8.97 1871.90 162.33 0.46
FlumeSide FlumeSide 7011.3 200-yr 14354.96 590.23 602.21 603.334 0.000576 8.51 1695.97 159.92 0.45
FlumeSide FlumeSide 7011.3 100-yr 13051.33 590.23 601.75 602.766 0.000546 8.08 1623.04 158.91 0.44
FlumeSide FlumeSide 7011.3 25-yr 10011.17 590.23 598.71 599.891 0.000961 8.72 1149.76 152.20 0.56
FlumeSide FlumeSide 7011.3 20-yr 9513.28 590.23 598.55 599.663 0.000929 8.46 1125.44 151.85 0.55
FlumeSide FlumeSide 7011.3 15-yr 8877.72 590.23 598.39 599.399 0.000870 8.07 1100.56 151.49 0.53
FlumeSide FlumeSide 7011.3 10-yr 8659.39 590.23 598.38 599.347 0.000829 7.88 1099.98 151.48 0.51
FlumeSide FlumeSide 7011.3 5-yr 7001.83 590.23 598.46 599.075 0.000524 6.31 1111.29 151.64 0.41
FlumeSide FlumeSide 7011.3 2-yr 4787.92 590.23 597.01 597.459 0.000494 5.35 894.66 148.46 0.38
FlumeSide FlumeSide 7011.3 Mar-Jun Avg 1158.65 590.23 595.40 595.453 0.000077 1.76 658.66 144.91 0.15
FlumeSide FlumeSide 7011.3 Jun Avg 564.22 590.23 594.95 594.960 0.000026 0.95 592.40 143.90 0.08
FlumeSide FlumeSide 7011.3 Jul Avg 310.30 590.23 594.64 594.643 0.000010 0.57 548.23 143.22 0.05
FlumeSide FlumeSide 7011.3 Aug Avg 209.54 590.23 594.49 594.495 0.000005 0.40 527.35 142.90 0.04 

FlumeSide FlumeSide 6458.1 500-yr 16661.41 589.23 602.95 604.234 0.000561 9.11 1837.16 151.66 0.45
FlumeSide FlumeSide 6458.1 200-yr 14354.96 589.23 601.87 603.020 0.000562 8.59 1675.61 149.97 0.45
FlumeSide FlumeSide 6458.1 100-yr 13051.33 589.23 601.45 602.471 0.000527 8.11 1611.93 149.29 0.43
FlumeSide FlumeSide 6458.1 25-yr 10011.17 589.23 598.11 599.350 0.000998 8.92 1122.92 144.02 0.56
FlumeSide FlumeSide 6458.1 20-yr 9513.28 589.23 598.00 599.146 0.000946 8.60 1105.82 143.83 0.55
FlumeSide FlumeSide 6458.1 15-yr 8877.72 589.23 597.90 598.925 0.000858 8.13 1091.61 143.67 0.52
FlumeSide FlumeSide 6458.1 10-yr 8659.39 589.23 597.93 598.899 0.000805 7.90 1096.33 143.72 0.50
FlumeSide FlumeSide 6458.1 5-yr 7001.83 589.23 598.21 598.796 0.000470 6.16 1136.07 144.16 0.39
FlumeSide FlumeSide 6458.1 2-yr 4787.92 589.23 596.80 597.203 0.000409 5.12 934.28 141.92 0.35
FlumeSide FlumeSide 6458.1 Mar-Jun Avg 1158.65 589.23 595.38 595.416 0.000052 1.58 734.65 139.68 0.12
FlumeSide FlumeSide 6458.1 Jun Avg 564.22 589.23 594.94 594.948 0.000016 0.84 673.32 138.98 0.07
FlumeSide FlumeSide 6458.1 Jul Avg 310.30 589.23 594.64 594.639 0.000006 0.49 631.41 138.50 0.04
FlumeSide FlumeSide 6458.1 Aug Avg 209.54 589.23 594.49 594.492 0.000003 0.34 611.42 138.27 0.03 

FlumeSide FlumeSide 6127.46 500-yr 16661.41 588.63 602.96 596.96 603.976 0.000427 8.08 2075.00 169.89 0.40
FlumeSide FlumeSide 6127.46 200-yr 14354.96 588.63 601.87 596.26 602.773 0.000423 7.63 1890.75 167.13 0.39
FlumeSide FlumeSide 6127.46 100-yr 13051.33 588.63 601.44 595.84 602.244 0.000395 7.21 1818.64 166.03 0.38
FlumeSide FlumeSide 6127.46 25-yr 10011.17 588.63 597.99 594.81 598.966 0.000742 7.94 1260.49 157.32 0.49
FlumeSide FlumeSide 6127.46 20-yr 9513.28 588.63 597.87 594.63 598.783 0.000701 7.66 1242.73 157.03 0.48
FlumeSide FlumeSide 6127.46 15-yr 8877.72 588.63 597.79 594.38 598.597 0.000633 7.22 1229.14 156.81 0.45
FlumeSide FlumeSide 6127.46 10-yr 8659.39 588.63 597.83 594.30 598.591 0.000592 7.01 1235.71 156.92 0.44
FlumeSide FlumeSide 6127.46 5-yr 7001.83 588.63 598.15 593.66 598.615 0.000339 5.44 1287.12 157.74 0.33
FlumeSide FlumeSide 6127.46 2-yr 4787.92 588.63 596.74 592.71 597.052 0.000289 4.49 1066.38 154.18 0.30
FlumeSide FlumeSide 6127.46 Mar-Jun Avg 1158.65 588.63 595.37 590.66 595.398 0.000034 1.35 857.61 150.73 0.10
FlumeSide FlumeSide 6127.46 Jun Avg 564.22 588.63 594.93 590.12 594.943 0.000010 0.71 792.28 149.64 0.05
FlumeSide FlumeSide 6127.46 Jul Avg 310.30 588.63 594.63 589.84 594.637 0.000004 0.42 747.40 148.88 0.03
FlumeSide FlumeSide 6127.46 Aug Avg 209.54 588.63 594.49 589.69 594.492 0.000002 0.29 726.01 148.52 0.02 

FlumeSide FlumeSide 6104.588 Bridge 

FlumeSide FlumeSide 6086.86 500-yr 16661.41 588.63 599.14 601.180 0.001332 11.45 1455.60 161.31 0.67
FlumeSide FlumeSide 6086.86 200-yr 14354.96 588.63 598.65 600.340 0.001178 10.43 1375.95 160.06 0.63
FlumeSide FlumeSide 6086.86 100-yr 13051.33 588.63 598.39 599.878 0.001069 9.78 1335.07 159.42 0.60
FlumeSide FlumeSide 6086.86 25-yr 10011.17 588.63 597.77 598.789 0.000800 8.10 1236.32 157.85 0.51
FlumeSide FlumeSide 6086.86 20-yr 9513.28 588.63 597.67 598.617 0.000751 7.79 1221.07 157.61 0.49
FlumeSide FlumeSide 6086.86 15-yr 8877.72 588.63 597.61 598.445 0.000671 7.33 1211.09 157.45 0.47
FlumeSide FlumeSide 6086.86 10-yr 8659.39 588.63 597.66 598.447 0.000625 7.10 1219.46 157.59 0.45
FlumeSide FlumeSide 6086.86 5-yr 7001.83 588.63 598.05 598.516 0.000350 5.47 1280.75 158.56 0.34
FlumeSide FlumeSide 6086.86 2-yr 4787.92 588.63 596.66 596.977 0.000294 4.51 1062.79 155.06 0.30
FlumeSide FlumeSide 6086.86 Mar-Jun Avg 1158.65 588.63 595.34 595.371 0.000034 1.35 860.61 151.75 0.10
FlumeSide FlumeSide 6086.86 Jun Avg 564.22 588.63 594.91 594.920 0.000010 0.71 795.41 150.66 0.05
FlumeSide FlumeSide 6086.86 Jul Avg 310.30 588.63 594.61 594.617 0.000004 0.41 750.75 149.91 0.03
FlumeSide FlumeSide 6086.86 Aug Avg 209.54 588.63 594.47 594.473 0.000002 0.29 729.30 149.55 0.02 

FlumeSide FlumeSide 5880.93 500-yr 16661.41 588.63 598.35 600.892 0.001815 12.80 1301.90 154.18 0.78
FlumeSide FlumeSide 5880.93 200-yr 14354.96 588.63 598.10 600.102 0.001480 11.36 1263.35 153.65 0.70
FlumeSide FlumeSide 5880.93 100-yr 13051.33 588.63 597.96 599.672 0.001291 10.51 1241.88 153.35 0.65
FlumeSide FlumeSide 5880.93 25-yr 10011.17 588.63 597.52 598.647 0.000904 8.52 1175.05 152.43 0.54
FlumeSide FlumeSide 5880.93 20-yr 9513.28 588.63 597.45 598.485 0.000841 8.17 1164.05 152.27 0.52 
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HEC-RAS Plan: Existing extended (Continued)
River 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)
FlumeSide FlumeSide 5880.93 15-yr 8877.72 588.63 597.42 598.329 0.000741 7.66 1159.71 152.21 0.49
FlumeSide FlumeSide 5880.93 10-yr 8659.39 588.63 597.49 598.339 0.000685 7.40 1170.43 152.36 0.47
FlumeSide FlumeSide 5880.93 5-yr 7001.83 588.63 597.96 598.457 0.000370 5.63 1243.11 153.37 0.35
FlumeSide FlumeSide 5880.93 2-yr 4787.92 588.63 596.60 596.928 0.000308 4.62 1035.28 150.47 0.31
FlumeSide FlumeSide 5880.93 Mar-Jun Avg 1158.65 588.63 595.34 595.366 0.000034 1.37 847.52 147.80 0.10
FlumeSide FlumeSide 5880.93 Jun Avg 564.22 588.63 594.91 594.918 0.000010 0.72 784.62 146.90 0.05
FlumeSide FlumeSide 5880.93 Jul Avg 310.30 588.63 594.61 594.617 0.000004 0.42 741.23 146.27 0.03
FlumeSide FlumeSide 5880.93 Aug Avg 209.54 588.63 594.47 594.473 0.000002 0.29 720.34 145.97 0.02 

FlumeSide FlumeSide 5706.87 500-yr 16661.41 587.17 598.98 595.13 600.404 0.000768 9.56 1746.48 166.52 0.52
FlumeSide FlumeSide 5706.87 200-yr 14354.96 587.17 598.58 594.46 599.719 0.000647 8.56 1679.20 165.95 0.47
FlumeSide FlumeSide 5706.87 100-yr 13051.33 587.17 598.36 594.06 599.344 0.000574 7.96 1642.94 165.64 0.44
FlumeSide FlumeSide 5706.87 25-yr 10011.17 587.17 597.78 593.07 598.428 0.000411 6.48 1546.18 164.80 0.37
FlumeSide FlumeSide 5706.87 20-yr 9513.28 587.17 597.68 592.92 598.282 0.000383 6.22 1530.68 164.67 0.36
FlumeSide FlumeSide 5706.87 15-yr 8877.72 587.17 597.62 592.69 598.152 0.000341 5.84 1520.84 164.59 0.34
FlumeSide FlumeSide 5706.87 10-yr 8659.39 587.17 597.68 592.61 598.175 0.000318 5.67 1529.90 164.66 0.33
FlumeSide FlumeSide 5706.87 5-yr 7001.83 587.17 598.07 592.02 598.366 0.000182 4.40 1594.05 165.22 0.25
FlumeSide FlumeSide 5706.87 2-yr 4787.92 587.17 596.67 591.11 596.860 0.000141 3.51 1364.61 163.23 0.21
FlumeSide FlumeSide 5706.87 Mar-Jun Avg 1158.65 587.17 595.34 589.07 595.359 0.000014 1.01 1149.63 161.41 0.07
FlumeSide FlumeSide 5706.87 Jun Avg 564.22 587.17 594.91 588.56 594.916 0.000004 0.52 1080.10 160.84 0.04
FlumeSide FlumeSide 5706.87 Jul Avg 310.30 587.17 594.61 588.29 594.616 0.000001 0.30 1032.35 160.45 0.02
FlumeSide FlumeSide 5706.87 Aug Avg 209.54 587.17 594.47 588.09 594.472 0.000001 0.21 1009.38 160.26 0.01 

FlumeSide FlumeSide 5667.007 Bridge 

FlumeSide FlumeSide 5632.08 500-yr 16661.41 587.36 598.68 600.166 0.000863 9.77 1705.47 168.51 0.54
FlumeSide FlumeSide 5632.08 200-yr 14354.96 587.36 598.36 599.535 0.000709 8.69 1651.16 168.05 0.49
FlumeSide FlumeSide 5632.08 100-yr 13051.33 587.36 598.18 599.188 0.000621 8.05 1621.04 167.80 0.46
FlumeSide FlumeSide 5632.08 25-yr 10011.17 587.36 597.67 598.327 0.000434 6.52 1534.82 167.06 0.38
FlumeSide FlumeSide 5632.08 20-yr 9513.28 587.36 597.58 598.189 0.000403 6.26 1520.69 166.94 0.37
FlumeSide FlumeSide 5632.08 15-yr 8877.72 587.36 597.54 598.070 0.000357 5.87 1512.98 166.88 0.34
FlumeSide FlumeSide 5632.08 10-yr 8659.39 587.36 597.60 598.099 0.000332 5.68 1523.26 166.97 0.33
FlumeSide FlumeSide 5632.08 5-yr 7001.83 587.36 598.02 598.321 0.000188 4.39 1594.33 167.57 0.25
FlumeSide FlumeSide 5632.08 2-yr 4787.92 587.36 596.64 596.829 0.000144 3.51 1363.81 165.60 0.22
FlumeSide FlumeSide 5632.08 Mar-Jun Avg 1158.65 587.36 595.34 595.357 0.000015 1.01 1150.26 163.75 0.07
FlumeSide FlumeSide 5632.08 Jun Avg 564.22 587.36 594.91 594.916 0.000004 0.52 1080.04 163.14 0.04
FlumeSide FlumeSide 5632.08 Jul Avg 310.30 587.36 594.61 594.616 0.000001 0.30 1031.70 162.72 0.02
FlumeSide FlumeSide 5632.08 Aug Avg 209.54 587.36 594.47 594.472 0.000001 0.21 1008.43 162.52 0.01 

FlumeSide FlumeSide 5576.26 500-yr 16661.41 586.73 598.63 600.120 0.000860 9.79 1701.96 166.58 0.54
FlumeSide FlumeSide 5576.26 200-yr 14354.96 586.73 598.32 599.498 0.000702 8.70 1650.71 166.10 0.49
FlumeSide FlumeSide 5576.26 100-yr 13051.33 586.73 598.15 599.156 0.000613 8.05 1622.07 165.83 0.45
FlumeSide FlumeSide 5576.26 25-yr 10011.17 586.73 597.65 598.304 0.000426 6.51 1538.75 165.05 0.38
FlumeSide FlumeSide 5576.26 20-yr 9513.28 586.73 597.56 598.168 0.000395 6.24 1525.06 164.93 0.36
FlumeSide FlumeSide 5576.26 15-yr 8877.72 586.73 597.52 598.051 0.000350 5.85 1517.84 164.86 0.34
FlumeSide FlumeSide 5576.26 10-yr 8659.39 586.73 597.58 598.081 0.000326 5.67 1528.17 164.96 0.33
FlumeSide FlumeSide 5576.26 5-yr 7001.83 586.73 598.01 598.311 0.000184 4.38 1599.44 165.62 0.25
FlumeSide FlumeSide 5576.26 2-yr 4787.92 586.73 596.63 596.821 0.000140 3.49 1372.15 163.48 0.21
FlumeSide FlumeSide 5576.26 Mar-Jun Avg 1158.65 586.73 595.34 595.356 0.000014 1.00 1162.26 161.49 0.07
FlumeSide FlumeSide 5576.26 Jun Avg 564.22 586.73 594.91 594.915 0.000004 0.52 1093.08 160.82 0.03
FlumeSide FlumeSide 5576.26 Jul Avg 310.30 586.73 594.61 594.616 0.000001 0.30 1045.46 160.36 0.02
FlumeSide FlumeSide 5576.26 Aug Avg 209.54 586.73 594.47 594.472 0.000001 0.20 1022.51 160.14 0.01 

FlumeSide FlumeSide 5576 Lat Struct 

FlumeSide FlumeSide 5458.53 500-yr 15785.64 586.52 598.43 600.007 0.000878 10.08 1566.22 147.32 0.54
FlumeSide FlumeSide 5458.53 200-yr 13649.68 586.52 598.17 599.409 0.000709 8.93 1527.98 146.99 0.49
FlumeSide FlumeSide 5458.53 100-yr 12429.40 586.52 598.02 599.079 0.000615 8.25 1506.27 146.80 0.45
FlumeSide FlumeSide 5458.53 25-yr 9578.11 586.52 597.56 598.252 0.000420 6.66 1439.23 146.23 0.37
FlumeSide FlumeSide 5458.53 20-yr 9112.96 586.52 597.49 598.119 0.000390 6.38 1427.99 146.13 0.36
FlumeSide FlumeSide 5458.53 15-yr 8524.83 586.52 597.45 598.008 0.000345 5.99 1422.66 146.08 0.34
FlumeSide FlumeSide 5458.53 10-yr 8331.25 586.52 597.51 598.041 0.000323 5.82 1432.12 146.16 0.33
FlumeSide FlumeSide 5458.53 5-yr 6896.90 586.52 597.96 598.286 0.000193 4.61 1496.74 146.72 0.25
FlumeSide FlumeSide 5458.53 2-yr 4690.39 586.52 596.60 596.804 0.000139 3.61 1299.12 145.01 0.21
FlumeSide FlumeSide 5458.53 Mar-Jun Avg 1158.65 586.52 595.34 595.354 0.000014 1.04 1116.95 143.23 0.07
FlumeSide FlumeSide 5458.53 Jun Avg 564.22 586.52 594.91 594.915 0.000004 0.53 1055.90 142.60 0.03
FlumeSide FlumeSide 5458.53 Jul Avg 310.30 586.52 594.61 594.616 0.000001 0.31 1013.76 142.17 0.02
FlumeSide FlumeSide 5458.53 Aug Avg 209.54 586.52 594.47 594.472 0.000001 0.21 993.45 141.96 0.01 

FlumeSide FlumeSide 5355.61 500-yr 15070.77 586.67 598.17 599.898 0.001035 10.54 1436.78 152.52 0.60
FlumeSide FlumeSide 5355.61 200-yr 13057.78 586.67 597.97 599.321 0.000832 9.33 1405.70 152.26 0.53
FlumeSide FlumeSide 5355.61 100-yr 11907.21 586.67 597.85 599.003 0.000721 8.62 1387.47 152.11 0.50
FlumeSide FlumeSide 5355.61 25-yr 9209.00 586.67 597.45 598.200 0.000497 6.97 1325.92 151.60 0.41
FlumeSide FlumeSide 5355.61 20-yr 8771.18 586.67 597.38 598.071 0.000463 6.69 1315.38 151.51 0.39
FlumeSide FlumeSide 5355.61 15-yr 8221.39 586.67 597.35 597.965 0.000410 6.29 1311.59 151.48 0.37
FlumeSide FlumeSide 5355.61 10-yr 8046.97 586.67 597.42 598.000 0.000383 6.11 1322.27 151.57 0.36
FlumeSide FlumeSide 5355.61 5-yr 6803.20 586.67 597.89 598.261 0.000233 4.90 1392.99 152.16 0.28
FlumeSide FlumeSide 5355.61 2-yr 4607.74 586.67 596.55 596.785 0.000174 3.87 1190.98 150.48 0.24
FlumeSide FlumeSide 5355.61 Mar-Jun Avg 1158.65 586.67 595.33 595.352 0.000018 1.14 1013.30 143.22 0.08
FlumeSide FlumeSide 5355.61 Jun Avg 564.22 586.67 594.91 594.914 0.000005 0.59 952.90 142.31 0.04
FlumeSide FlumeSide 5355.61 Jul Avg 310.30 586.67 594.61 594.616 0.000002 0.34 911.01 141.67 0.02
FlumeSide FlumeSide 5355.61 Aug Avg 209.54 586.67 594.47 594.472 0.000001 0.24 890.81 141.37 0.02 

FlumeSide FlumeSide 5029.04 500-yr 11892.00 585.21 598.61 599.413 0.000382 7.18 1670.08 150.17 0.37
FlumeSide FlumeSide 5029.04 200-yr 10339.44 585.21 598.30 598.939 0.000317 6.42 1622.82 150.06 0.34
FlumeSide FlumeSide 5029.04 100-yr 9476.62 585.21 598.12 598.676 0.000281 5.98 1596.02 150.00 0.32
FlumeSide FlumeSide 5029.04 25-yr 7393.73 585.21 597.61 597.981 0.000201 4.90 1519.24 149.82 0.27 
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HEC-RAS Plan: Existing extended (Continued)
River 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)
FlumeSide FlumeSide 5029.04 20-yr 7064.16 585.21 597.52 597.869 0.000188 4.72 1506.45 149.79 0.26
FlumeSide FlumeSide 5029.04 15-yr 6702.21 585.21 597.47 597.787 0.000172 4.50 1498.85 149.77 0.25
FlumeSide FlumeSide 5029.04 10-yr 6654.06 585.21 597.53 597.835 0.000167 4.44 1507.23 149.79 0.24
FlumeSide FlumeSide 5029.04 5-yr 6393.03 585.21 597.91 598.169 0.000137 4.12 1563.80 149.92 0.22
FlumeSide FlumeSide 5029.04 2-yr 3931.28 585.21 596.59 596.716 0.000080 2.89 1366.15 149.47 0.17
FlumeSide FlumeSide 5029.04 Mar-Jun Avg 1109.11 585.21 595.33 595.346 0.000010 0.94 1179.38 148.31 0.06
FlumeSide FlumeSide 5029.04 Jun Avg 564.22 585.21 594.91 594.912 0.000003 0.51 1117.17 142.20 0.03
FlumeSide FlumeSide 5029.04 Jul Avg 310.30 585.21 594.61 594.615 0.000001 0.29 1075.37 141.37 0.02
FlumeSide FlumeSide 5029.04 Aug Avg 209.54 585.21 594.47 594.472 0.000001 0.20 1055.23 140.97 0.01 

FlumeSide FlumeSide 4743.93 500-yr 8686.83 587.03 598.78 599.219 0.000223 5.32 1637.89 151.13 0.28
FlumeSide FlumeSide 4743.93 200-yr 7566.54 587.03 598.43 598.782 0.000189 4.79 1584.33 151.05 0.26
FlumeSide FlumeSide 4743.93 100-yr 6973.96 587.03 598.22 598.539 0.000171 4.50 1553.98 151.00 0.25
FlumeSide FlumeSide 4743.93 25-yr 5465.71 587.03 597.67 597.887 0.000126 3.72 1470.50 150.88 0.21
FlumeSide FlumeSide 4743.93 20-yr 5234.67 587.03 597.58 597.782 0.000119 3.60 1456.68 150.86 0.20
FlumeSide FlumeSide 4743.93 15-yr 5077.72 587.03 597.52 597.709 0.000115 3.51 1447.15 150.84 0.20
FlumeSide FlumeSide 4743.93 10-yr 5191.39 587.03 597.56 597.762 0.000118 3.58 1454.07 150.85 0.20
FlumeSide FlumeSide 4743.93 5-yr 6001.83 587.03 597.88 598.125 0.000142 4.00 1501.28 150.92 0.22
FlumeSide FlumeSide 4743.93 2-yr 3037.20 587.03 596.60 596.682 0.000057 2.32 1308.61 150.64 0.14
FlumeSide FlumeSide 4743.93 Mar-Jun Avg 1024.19 587.03 595.33 595.343 0.000011 0.92 1118.08 149.58 0.06
FlumeSide FlumeSide 4743.93 Jun Avg 564.22 587.03 594.91 594.911 0.000004 0.53 1055.07 148.02 0.04
FlumeSide FlumeSide 4743.93 Jul Avg 310.30 587.03 594.61 594.615 0.000001 0.31 1011.67 147.34 0.02
FlumeSide FlumeSide 4743.93 Aug Avg 209.54 587.03 594.47 594.471 0.000001 0.21 990.72 147.01 0.01 

FlumeSide FlumeSide 4626.804 500-yr 8686.83 586.29 599.02 589.71 599.104 0.000036 2.31 3771.38 319.70 0.12
FlumeSide FlumeSide 4626.804 200-yr 7566.54 586.29 598.62 589.44 598.688 0.000031 2.08 3643.36 319.55 0.11
FlumeSide FlumeSide 4626.804 100-yr 6973.96 586.29 598.40 589.29 598.456 0.000028 1.95 3571.83 319.47 0.10
FlumeSide FlumeSide 4626.804 25-yr 5465.71 586.29 597.79 588.90 597.830 0.000021 1.62 3377.81 319.24 0.09
FlumeSide FlumeSide 4626.804 20-yr 5234.67 586.29 597.69 588.84 597.728 0.000020 1.57 3346.13 319.21 0.09
FlumeSide FlumeSide 4626.804 15-yr 5077.72 586.29 597.62 588.79 597.658 0.000019 1.53 3324.29 319.18 0.08
FlumeSide FlumeSide 4626.804 10-yr 5191.39 586.29 597.67 588.82 597.709 0.000019 1.56 3340.13 319.20 0.08
FlumeSide FlumeSide 4626.804 5-yr 6001.83 586.29 598.01 589.04 598.059 0.000023 1.74 3448.88 319.32 0.09
FlumeSide FlumeSide 4626.804 2-yr 3037.20 586.29 596.64 588.17 596.659 0.000009 1.01 3012.32 318.82 0.06
FlumeSide FlumeSide 4626.804 Mar-Jun Avg 1024.19 586.29 595.34 587.39 595.339 0.000002 0.39 2597.75 315.49 0.02
FlumeSide FlumeSide 4626.804 Jun Avg 564.22 586.29 594.91 587.15 594.910 0.000001 0.23 2463.22 314.32 0.01
FlumeSide FlumeSide 4626.804 Jul Avg 310.30 586.29 594.61 586.99 594.614 0.000000 0.13 2370.53 313.14 0.01
FlumeSide FlumeSide 4626.804 Aug Avg 209.54 586.29 594.47 586.92 594.471 0.000000 0.09 2325.84 312.57 0.01 

FlumeSide FlumeSide 4602.219 Inl Struct 

FlumeSide FlumeSide 4579.894 500-yr 8686.83 582.93 586.15 586.15 587.709 0.004065 10.02 867.23 281.37 1.00
FlumeSide FlumeSide 4579.894 200-yr 7566.54 582.93 585.88 585.88 587.300 0.004188 9.57 790.47 280.58 1.00
FlumeSide FlumeSide 4579.894 100-yr 6973.96 582.93 585.72 585.72 587.076 0.004267 9.32 748.10 280.15 1.01
FlumeSide FlumeSide 4579.894 25-yr 5465.71 582.93 585.32 585.32 586.472 0.004502 8.61 634.96 278.78 1.01
FlumeSide FlumeSide 4579.894 20-yr 5234.67 582.93 585.25 585.25 586.374 0.004552 8.49 616.34 278.47 1.01
FlumeSide FlumeSide 4579.894 15-yr 5077.72 582.93 585.21 585.21 586.307 0.004561 8.40 604.65 278.28 1.00
FlumeSide FlumeSide 4579.894 10-yr 5191.39 582.93 585.24 585.24 586.356 0.004536 8.46 613.91 278.43 1.00
FlumeSide FlumeSide 4579.894 5-yr 6001.83 582.93 585.47 585.47 586.692 0.004415 8.88 676.21 279.41 1.01
FlumeSide FlumeSide 4579.894 2-yr 3037.20 582.93 584.57 584.57 585.356 0.005082 7.10 428.06 275.35 1.00
FlumeSide FlumeSide 4579.894 Mar-Jun Avg 1024.19 582.93 583.76 583.76 584.146 0.006542 4.98 205.47 271.62 1.01
FlumeSide FlumeSide 4579.894 Jun Avg 564.22 582.93 583.51 583.51 583.770 0.007348 4.07 138.50 270.48 1.00
FlumeSide FlumeSide 4579.894 Jul Avg 310.30 582.93 583.34 583.34 583.517 0.008358 3.34 92.97 269.71 1.00
FlumeSide FlumeSide 4579.894 Aug Avg 209.54 582.93 583.27 583.27 583.398 0.009015 2.92 71.76 269.35 1.00 
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HEC-RAS output 

for 

Alternative 1:  Cantilever Steel Sheet Pile (SSP) Wall at Downstream Face of 
Proposed Sea Lamprey Barrier Access Footbridge and downstream of 
Existing MPI Dam, 600.0’ Barrier Crest Height, with entire Center Flume 
Wall Cut to Bedrock, and Upstream Berm on West Bank at Height of 611’, 
with a 6.67% Design Event 

(Georeferenced Hydraulic Model) 



  

 

HEC-RAS Plan: PR no Flume c=600 extended 

1 

River 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)

Manistique Upper_US_IndianR 82341 500-yr 20000.00 602.16 618.57 618.711 0.000303 3.56 13904.70 3461.74 0.19
Manistique Upper_US_IndianR 82341 200-yr 17600.00 602.16 618.15 618.281 0.000290 3.39 12478.45 3317.41 0.19
Manistique Upper_US_IndianR 82341 100-yr 16000.00 602.16 617.85 617.970 0.000280 3.26 11482.00 3210.08 0.18
Manistique Upper_US_IndianR 82341 25-yr 12400.00 602.16 617.08 617.187 0.000248 2.91 9159.94 2832.16 0.17
Manistique Upper_US_IndianR 82341 20-yr 11800.00 602.16 616.94 617.041 0.000242 2.85 8761.62 2757.73 0.17
Manistique Upper_US_IndianR 82341 15-yr 11040.00 602.16 616.74 616.841 0.000236 2.77 8231.01 2655.34 0.16
Manistique Upper_US_IndianR 82341 10-yr 10774.40 602.16 616.67 616.768 0.000234 2.74 8041.13 2617.73 0.16
Manistique Upper_US_IndianR 82341 5-yr 8800.00 602.16 616.09 616.176 0.000216 2.52 6602.76 2331.76 0.16
Manistique Upper_US_IndianR 82341 2-yr 6160.00 602.16 615.03 615.097 0.000188 2.21 4419.60 1805.05 0.14
Manistique Upper_US_IndianR 82341 Mar - Jun Avg 1776.00 602.16 612.29 612.302 0.000048 1.01 1752.09 273.79 0.07
Manistique Upper_US_IndianR 82341 Jun Avg 1016.00 602.16 611.32 611.329 0.000024 0.68 1497.30 257.01 0.05
Manistique Upper_US_IndianR 82341 Jul Avg 685.60 602.16 610.55 610.552 0.000017 0.53 1302.80 245.67 0.04
Manistique Upper_US_IndianR 82341 Aug Avg 540.00 602.16 609.73 609.731 0.000017 0.49 1106.24 233.54 0.04 

Manistique Upper_US_IndianR 78720.0 500-yr 20000.00 602.04 617.93 618.013 0.000191 2.97 19277.05 4255.83 0.15
Manistique Upper_US_IndianR 78720.0 200-yr 17600.00 602.04 617.52 617.604 0.000181 2.83 17593.33 4121.44 0.15
Manistique Upper_US_IndianR 78720.0 100-yr 16000.00 602.04 617.23 617.306 0.000175 2.73 16380.42 4105.53 0.15
Manistique Upper_US_IndianR 78720.0 25-yr 12400.00 602.04 616.50 616.572 0.000158 2.48 13419.06 4056.84 0.14
Manistique Upper_US_IndianR 78720.0 20-yr 11800.00 602.04 616.37 616.438 0.000154 2.42 12887.19 3985.79 0.14
Manistique Upper_US_IndianR 78720.0 15-yr 11040.00 602.04 616.20 616.258 0.000146 2.33 12204.97 3762.86 0.13
Manistique Upper_US_IndianR 78720.0 10-yr 10774.40 602.04 616.13 616.192 0.000143 2.30 11963.50 3680.72 0.13
Manistique Upper_US_IndianR 78720.0 5-yr 8800.00 602.04 615.61 615.659 0.000121 2.03 10208.01 3097.62 0.12
Manistique Upper_US_IndianR 78720.0 2-yr 6160.00 602.04 614.65 614.680 0.000086 1.64 7717.93 2085.91 0.10
Manistique Upper_US_IndianR 78720.0 Mar - Jun Avg 1776.00 602.04 612.17 612.183 0.000024 0.77 3622.68 1366.86 0.05
Manistique Upper_US_IndianR 78720.0 Jun Avg 1016.00 602.04 611.26 611.267 0.000013 0.53 2477.63 1110.72 0.04
Manistique Upper_US_IndianR 78720.0 Jul Avg 685.60 602.04 610.51 610.510 0.000009 0.41 1736.90 704.22 0.03
Manistique Upper_US_IndianR 78720.0 Aug Avg 540.00 602.04 609.69 609.690 0.000008 0.38 1435.47 261.73 0.03 

Manistique Upper_US_IndianR 75099.1 500-yr 20000.00 601.48 617.36 617.442 0.000235 3.08 19349.70 4321.33 0.17
Manistique Upper_US_IndianR 75099.1 200-yr 17600.00 601.48 616.97 617.045 0.000228 2.96 17649.65 4312.74 0.17
Manistique Upper_US_IndianR 75099.1 100-yr 16000.00 601.48 616.67 616.752 0.000224 2.87 16394.71 4306.38 0.16
Manistique Upper_US_IndianR 75099.1 25-yr 12400.00 601.48 615.96 616.036 0.000213 2.66 13339.13 4283.31 0.16
Manistique Upper_US_IndianR 75099.1 20-yr 11800.00 601.48 615.84 615.909 0.000209 2.62 12802.25 4260.95 0.16
Manistique Upper_US_IndianR 75099.1 15-yr 11040.00 601.48 615.67 615.744 0.000205 2.56 12106.87 4231.81 0.15
Manistique Upper_US_IndianR 75099.1 10-yr 10774.40 601.48 615.61 615.683 0.000204 2.53 11850.20 4221.00 0.15
Manistique Upper_US_IndianR 75099.1 5-yr 8800.00 601.48 615.13 615.197 0.000191 2.36 9842.98 4080.81 0.15
Manistique Upper_US_IndianR 75099.1 2-yr 6160.00 601.48 614.30 614.338 0.000142 1.89 7325.89 2588.40 0.12
Manistique Upper_US_IndianR 75099.1 Mar - Jun Avg 1776.00 601.48 612.04 612.057 0.000061 0.97 2635.30 1354.62 0.08
Manistique Upper_US_IndianR 75099.1 Jun Avg 1016.00 601.48 611.19 611.193 0.000040 0.70 1720.06 853.21 0.06
Manistique Upper_US_IndianR 75099.1 Jul Avg 685.60 601.48 610.45 610.454 0.000035 0.58 1217.00 511.98 0.05
Manistique Upper_US_IndianR 75099.1 Aug Avg 540.00 601.48 609.63 609.636 0.000034 0.58 931.33 260.79 0.05 

Manistique Upper_US_IndianR 71478.18 500-yr 20000.00 601.11 616.88 616.925 0.000157 2.31 23682.67 5669.48 0.14
Manistique Upper_US_IndianR 71478.18 200-yr 17600.00 601.11 616.48 616.531 0.000153 2.21 21483.49 5574.48 0.13
Manistique Upper_US_IndianR 71478.18 100-yr 16000.00 601.11 616.19 616.240 0.000150 2.14 19889.31 5418.57 0.13
Manistique Upper_US_IndianR 71478.18 25-yr 12400.00 601.11 615.49 615.531 0.000141 1.96 16176.52 5145.66 0.12
Manistique Upper_US_IndianR 71478.18 20-yr 11800.00 601.11 615.37 615.408 0.000139 1.92 15551.58 5091.22 0.12
Manistique Upper_US_IndianR 71478.18 15-yr 11040.00 601.11 615.21 615.248 0.000136 1.88 14750.28 5021.95 0.12
Manistique Upper_US_IndianR 71478.18 10-yr 10774.40 601.11 615.15 615.188 0.000135 1.86 14452.22 4995.20 0.12
Manistique Upper_US_IndianR 71478.18 5-yr 8800.00 601.11 614.68 614.716 0.000127 1.72 12160.98 4784.59 0.12
Manistique Upper_US_IndianR 71478.18 2-yr 6160.00 601.11 613.93 613.956 0.000104 1.45 8874.88 3646.09 0.10
Manistique Upper_US_IndianR 71478.18 Mar - Jun Avg 1776.00 601.11 611.86 611.873 0.000045 0.74 3450.01 1741.89 0.06
Manistique Upper_US_IndianR 71478.18 Jun Avg 1016.00 601.11 611.06 611.064 0.000033 0.55 2246.25 1265.80 0.05
Manistique Upper_US_IndianR 71478.18 Jul Avg 685.60 601.11 610.33 610.329 0.000034 0.48 1484.91 799.44 0.05
Manistique Upper_US_IndianR 71478.18 Aug Avg 540.00 601.11 609.54 609.546 0.000019 0.49 1109.52 257.17 0.04 

Manistique Upper_US_IndianR 66870.09 500-yr 20000.00 601.43 616.55 616.570 0.000065 1.32 36388.40 8609.25 0.08
Manistique Upper_US_IndianR 66870.09 200-yr 17600.00 601.43 616.16 616.180 0.000064 1.26 33049.36 8548.22 0.08
Manistique Upper_US_IndianR 66870.09 100-yr 16000.00 601.43 615.87 615.889 0.000063 1.22 30627.00 8203.46 0.08
Manistique Upper_US_IndianR 66870.09 25-yr 12400.00 601.43 615.18 615.188 0.000061 1.12 25154.86 7366.67 0.08
Manistique Upper_US_IndianR 66870.09 20-yr 11800.00 601.43 615.06 615.069 0.000060 1.09 24281.52 7282.76 0.08
Manistique Upper_US_IndianR 66870.09 15-yr 11040.00 601.43 614.90 614.913 0.000059 1.07 23154.21 7243.30 0.08
Manistique Upper_US_IndianR 66870.09 10-yr 10774.40 601.43 614.84 614.855 0.000058 1.05 22742.13 7130.36 0.08
Manistique Upper_US_IndianR 66870.09 5-yr 8800.00 601.43 614.40 614.406 0.000053 0.95 19781.79 6410.15 0.07
Manistique Upper_US_IndianR 66870.09 2-yr 6160.00 601.43 613.68 613.686 0.000046 0.80 15392.74 5718.27 0.07
Manistique Upper_US_IndianR 66870.09 Mar - Jun Avg 1776.00 601.43 611.69 611.690 0.000037 0.50 5435.58 4457.64 0.05
Manistique Upper_US_IndianR 66870.09 Jun Avg 1016.00 601.43 610.89 610.893 0.000044 0.43 2840.75 2444.54 0.06
Manistique Upper_US_IndianR 66870.09 Jul Avg 685.60 601.43 610.08 610.080 0.000099 0.51 1350.96 1025.29 0.08
Manistique Upper_US_IndianR 66870.09 Aug Avg 540.00 601.43 609.40 609.405 0.000059 0.56 961.05 422.93 0.07 

Manistique Upper_US_IndianR 63727.15 500-yr 20000.00 602.53 616.31 616.339 0.000153 2.28 31304.70 7959.78 0.13
Manistique Upper_US_IndianR 63727.15 200-yr 17600.00 602.53 615.92 615.951 0.000151 2.21 28277.62 7654.79 0.13
Manistique Upper_US_IndianR 63727.15 100-yr 16000.00 602.53 615.63 615.659 0.000151 2.16 26077.77 7428.83 0.13
Manistique Upper_US_IndianR 63727.15 25-yr 12400.00 602.53 614.93 614.959 0.000149 2.02 21075.27 6887.47 0.13
Manistique Upper_US_IndianR 63727.15 20-yr 11800.00 602.53 614.81 614.841 0.000148 1.99 20271.80 6796.51 0.13
Manistique Upper_US_IndianR 63727.15 15-yr 11040.00 602.53 614.66 614.687 0.000146 1.95 19240.09 6677.88 0.13
Manistique Upper_US_IndianR 63727.15 10-yr 10774.40 602.53 614.60 614.631 0.000145 1.94 18870.79 6634.90 0.13
Manistique Upper_US_IndianR 63727.15 5-yr 8800.00 602.53 614.17 614.196 0.000138 1.82 16062.37 6315.70 0.12
Manistique Upper_US_IndianR 63727.15 2-yr 6160.00 602.53 613.47 613.495 0.000126 1.61 11901.59 5685.64 0.11
Manistique Upper_US_IndianR 63727.15 Mar - Jun Avg 1776.00 602.53 611.54 611.547 0.000065 0.91 4060.49 2737.90 0.08
Manistique Upper_US_IndianR 63727.15 Jun Avg 1016.00 602.53 610.73 610.741 0.000056 0.73 2068.72 2194.13 0.07
Manistique Upper_US_IndianR 63727.15 Jul Avg 685.60 602.53 609.82 609.824 0.000068 0.70 978.98 1299.17 0.07
Manistique Upper_US_IndianR 63727.15 Aug Avg 540.00 602.53 609.22 609.223 0.000056 0.67 804.68 1148.57 0.07 

Manistique Upper_US_IndianR 58235.5 500-yr 20000.00 601.28 615.89 615.911 0.000105 1.94 42254.42 10901.93 0.11
Manistique Upper_US_IndianR 58235.5 200-yr 17600.00 601.28 615.49 615.509 0.000109 1.92 37915.87 10661.20 0.11
Manistique Upper_US_IndianR 58235.5 100-yr 16000.00 601.28 615.18 615.198 0.000114 1.92 34619.89 10470.53 0.11
Manistique Upper_US_IndianR 58235.5 25-yr 12400.00 601.28 614.51 614.530 0.000097 1.68 28148.06 8354.58 0.10
Manistique Upper_US_IndianR 58235.5 20-yr 11800.00 601.28 614.40 614.413 0.000096 1.66 27181.48 8289.08 0.10
Manistique Upper_US_IndianR 58235.5 15-yr 11040.00 601.28 614.25 614.262 0.000095 1.62 25934.75 8203.83 0.10
Manistique Upper_US_IndianR 58235.5 10-yr 10774.40 601.28 614.19 614.207 0.000094 1.61 25484.95 8172.85 0.10
Manistique Upper_US_IndianR 58235.5 5-yr 8800.00 601.28 613.77 613.782 0.000089 1.51 22101.11 7794.19 0.10 



 

HEC-RAS Plan: PR no Flume c=600 extended (Continued) 

2 

River 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)

Manistique Upper_US_IndianR 58235.5 2-yr 6160.00 601.28 613.09 613.106 0.000078 1.33 17097.45 7010.35 0.09
Manistique Upper_US_IndianR 58235.5 Mar - Jun Avg 1776.00 601.28 611.26 611.272 0.000051 0.87 6041.97 5222.68 0.07
Manistique Upper_US_IndianR 58235.5 Jun Avg 1016.00 601.28 610.46 610.466 0.000049 0.75 2713.03 3200.23 0.07
Manistique Upper_US_IndianR 58235.5 Jul Avg 685.60 601.28 609.47 609.483 0.000057 0.73 933.40 269.07 0.07
Manistique Upper_US_IndianR 58235.5 Aug Avg 540.00 601.28 608.91 608.919 0.000054 0.68 789.08 243.52 0.07 

Manistique Upper_US_IndianR 53281.75 500-yr 20000.00 601.75 615.64 615.654 0.000097 1.75 43066.38 12570.43 0.11
Manistique Upper_US_IndianR 53281.75 200-yr 17600.00 601.75 615.22 615.237 0.000100 1.72 37963.03 11915.64 0.11
Manistique Upper_US_IndianR 53281.75 100-yr 16000.00 601.75 614.89 614.906 0.000104 1.71 34104.87 11391.52 0.11
Manistique Upper_US_IndianR 53281.75 25-yr 12400.00 601.75 614.23 614.250 0.000102 1.59 27450.75 8936.97 0.10
Manistique Upper_US_IndianR 53281.75 20-yr 11800.00 601.75 614.12 614.133 0.000101 1.57 26410.06 8842.64 0.10
Manistique Upper_US_IndianR 53281.75 15-yr 11040.00 601.75 613.96 613.980 0.000100 1.54 25072.73 8722.53 0.10
Manistique Upper_US_IndianR 53281.75 10-yr 10774.40 601.75 613.91 613.925 0.000100 1.54 24587.33 8679.78 0.10
Manistique Upper_US_IndianR 53281.75 5-yr 8800.00 601.75 613.48 613.501 0.000098 1.45 20980.49 8355.26 0.10
Manistique Upper_US_IndianR 53281.75 2-yr 6160.00 601.75 612.82 612.832 0.000090 1.30 15643.98 7380.58 0.10
Manistique Upper_US_IndianR 53281.75 Mar - Jun Avg 1776.00 601.75 611.03 611.036 0.000061 0.83 5004.21 4460.01 0.07
Manistique Upper_US_IndianR 53281.75 Jun Avg 1016.00 601.75 610.20 610.204 0.000063 0.72 1925.39 2831.94 0.07
Manistique Upper_US_IndianR 53281.75 Jul Avg 685.60 601.75 609.21 609.222 0.000049 0.68 1007.62 289.93 0.06
Manistique Upper_US_IndianR 53281.75 Aug Avg 540.00 601.75 608.66 608.671 0.000046 0.63 855.12 264.36 0.06 

Manistique Upper_US_IndianR 47494.86 500-yr 20000.00 601.14 615.40 615.407 0.000073 1.57 50672.15 12177.50 0.09
Manistique Upper_US_IndianR 47494.86 200-yr 17600.00 601.14 614.97 614.975 0.000076 1.54 45496.16 11812.20 0.09
Manistique Upper_US_IndianR 47494.86 100-yr 16000.00 601.14 614.61 614.625 0.000081 1.55 41406.28 11515.36 0.10
Manistique Upper_US_IndianR 47494.86 25-yr 12400.00 601.14 613.94 613.956 0.000082 1.47 33886.36 10882.84 0.09
Manistique Upper_US_IndianR 47494.86 20-yr 11800.00 601.14 613.83 613.837 0.000082 1.45 32611.29 10698.05 0.09
Manistique Upper_US_IndianR 47494.86 15-yr 11040.00 601.14 613.67 613.684 0.000081 1.43 30986.93 10457.27 0.09
Manistique Upper_US_IndianR 47494.86 10-yr 10774.40 601.14 613.62 613.627 0.000081 1.42 30395.88 10370.94 0.09
Manistique Upper_US_IndianR 47494.86 5-yr 8800.00 601.14 613.18 613.193 0.000081 1.36 25972.14 10032.37 0.09
Manistique Upper_US_IndianR 47494.86 2-yr 6160.00 601.14 612.49 612.505 0.000084 1.29 19232.73 9540.15 0.09
Manistique Upper_US_IndianR 47494.86 Mar - Jun Avg 1776.00 601.14 610.62 610.632 0.000102 1.11 3606.30 4736.04 0.10
Manistique Upper_US_IndianR 47494.86 Jun Avg 1016.00 601.14 609.76 609.774 0.000091 0.93 1151.60 1389.22 0.09
Manistique Upper_US_IndianR 47494.86 Jul Avg 685.60 601.14 608.88 608.888 0.000068 0.81 850.10 1181.03 0.08
Manistique Upper_US_IndianR 47494.86 Aug Avg 540.00 601.14 608.35 608.362 0.000062 0.74 728.98 1047.04 0.07 

Manistique Upper_US_IndianR 43226.13 500-yr 20000.00 601.10 615.29 615.295 0.000030 0.97 55545.25 11679.10 0.06
Manistique Upper_US_IndianR 43226.13 200-yr 17600.00 601.10 614.86 614.862 0.000029 0.93 50605.34 11151.78 0.06
Manistique Upper_US_IndianR 43226.13 100-yr 16000.00 601.10 614.50 614.507 0.000029 0.91 46768.41 10674.63 0.06
Manistique Upper_US_IndianR 43226.13 25-yr 12400.00 601.10 613.83 613.836 0.000029 0.84 39735.89 10310.84 0.06
Manistique Upper_US_IndianR 43226.13 20-yr 11800.00 601.10 613.72 613.719 0.000028 0.83 38525.69 10246.94 0.06
Manistique Upper_US_IndianR 43226.13 15-yr 11040.00 601.10 613.56 613.566 0.000028 0.81 36963.48 10163.85 0.05
Manistique Upper_US_IndianR 43226.13 10-yr 10774.40 601.10 613.51 613.509 0.000028 0.81 36388.67 10133.10 0.05
Manistique Upper_US_IndianR 43226.13 5-yr 8800.00 601.10 613.07 613.075 0.000027 0.76 32067.48 9812.19 0.05
Manistique Upper_US_IndianR 43226.13 2-yr 6160.00 601.10 612.38 612.385 0.000025 0.68 25474.82 9298.68 0.05
Manistique Upper_US_IndianR 43226.13 Mar - Jun Avg 1776.00 601.10 610.41 610.415 0.000040 0.64 8535.33 7875.54 0.06
Manistique Upper_US_IndianR 43226.13 Jun Avg 1016.00 601.10 609.51 609.512 0.000049 0.73 2971.82 5097.19 0.07
Manistique Upper_US_IndianR 43226.13 Jul Avg 685.60 601.10 608.60 608.609 0.000066 0.81 1282.63 3293.52 0.07
Manistique Upper_US_IndianR 43226.13 Aug Avg 540.00 601.10 608.08 608.088 0.000068 0.80 732.30 2570.80 0.08 

Manistique Upper_US_IndianR 37560.09 500-yr 20000.00 601.32 615.22 615.221 0.000039 1.11 45729.88 8913.89 0.07
Manistique Upper_US_IndianR 37560.09 200-yr 17600.00 601.32 614.78 614.788 0.000039 1.08 41893.42 8799.63 0.07
Manistique Upper_US_IndianR 37560.09 100-yr 16000.00 601.32 614.43 614.431 0.000041 1.07 38774.00 8683.73 0.07
Manistique Upper_US_IndianR 37560.09 25-yr 12400.00 601.32 613.76 613.760 0.000039 0.99 33016.85 8501.96 0.07
Manistique Upper_US_IndianR 37560.09 20-yr 11800.00 601.32 613.64 613.643 0.000039 0.98 32019.33 8469.23 0.06
Manistique Upper_US_IndianR 37560.09 15-yr 11040.00 601.32 613.49 613.490 0.000039 0.96 30728.73 8426.69 0.06
Manistique Upper_US_IndianR 37560.09 10-yr 10774.40 601.32 613.43 613.433 0.000039 0.95 30251.87 8412.08 0.06
Manistique Upper_US_IndianR 37560.09 5-yr 8800.00 601.32 613.00 613.001 0.000037 0.90 26640.40 8287.75 0.06
Manistique Upper_US_IndianR 37560.09 2-yr 6160.00 601.32 612.31 612.310 0.000036 0.81 21057.45 7900.57 0.06
Manistique Upper_US_IndianR 37560.09 Mar - Jun Avg 1776.00 601.32 610.21 610.220 0.000070 0.84 5726.09 6707.22 0.08
Manistique Upper_US_IndianR 37560.09 Jun Avg 1016.00 601.32 609.14 609.161 0.000103 1.02 999.00 3613.84 0.09
Manistique Upper_US_IndianR 37560.09 Jul Avg 685.60 601.32 608.19 608.207 0.000082 0.89 766.34 2557.41 0.08
Manistique Upper_US_IndianR 37560.09 Aug Avg 540.00 601.32 607.68 607.690 0.000073 0.82 660.63 1283.33 0.08 

Manistique Upper_US_IndianR 33084.71 500-yr 20000.00 601.64 614.83 614.933 0.000358 3.34 15700.47 3614.83 0.20
Manistique Upper_US_IndianR 33084.71 200-yr 17600.00 601.64 614.40 614.496 0.000355 3.21 14156.95 3512.84 0.20
Manistique Upper_US_IndianR 33084.71 100-yr 16000.00 601.64 614.03 614.125 0.000365 3.15 12876.12 3410.52 0.20
Manistique Upper_US_IndianR 33084.71 25-yr 12400.00 601.64 613.38 613.464 0.000330 2.83 10732.49 3218.65 0.19
Manistique Upper_US_IndianR 33084.71 20-yr 11800.00 601.64 613.27 613.349 0.000322 2.77 10372.99 3186.59 0.19
Manistique Upper_US_IndianR 33084.71 15-yr 11040.00 601.64 613.12 613.199 0.000312 2.68 9912.35 3143.37 0.18
Manistique Upper_US_IndianR 33084.71 10-yr 10774.40 601.64 613.07 613.143 0.000309 2.65 9740.66 3128.78 0.18
Manistique Upper_US_IndianR 33084.71 5-yr 8800.00 601.64 612.66 612.721 0.000278 2.41 8472.60 3018.81 0.17
Manistique Upper_US_IndianR 33084.71 2-yr 6160.00 601.64 612.00 612.047 0.000229 2.03 6557.88 2781.34 0.15
Manistique Upper_US_IndianR 33084.71 Mar - Jun Avg 1776.00 601.64 609.78 609.799 0.000163 1.23 1860.85 1307.29 0.12
Manistique Upper_US_IndianR 33084.71 Jun Avg 1016.00 601.64 608.61 608.627 0.000141 1.07 947.58 304.83 0.11
Manistique Upper_US_IndianR 33084.71 Jul Avg 685.60 601.64 607.76 607.770 0.000119 0.95 718.04 241.81 0.10
Manistique Upper_US_IndianR 33084.71 Aug Avg 540.00 601.64 607.29 607.299 0.000106 0.88 611.62 212.26 0.09 

Manistique Upper_US_IndianR 31295.32 500-yr 20000.00 601.45 614.13 614.217 0.000455 3.74 18439.68 4845.97 0.23
Manistique Upper_US_IndianR 31295.32 200-yr 17600.00 601.45 613.67 613.766 0.000482 3.71 16271.06 4687.12 0.23
Manistique Upper_US_IndianR 31295.32 100-yr 16000.00 601.45 613.23 613.336 0.000555 3.83 14229.53 4536.21 0.25
Manistique Upper_US_IndianR 31295.32 25-yr 12400.00 601.45 612.61 612.716 0.000553 3.61 11502.09 4288.45 0.24
Manistique Upper_US_IndianR 31295.32 20-yr 11800.00 601.45 612.51 612.614 0.000546 3.55 11076.05 4244.75 0.24
Manistique Upper_US_IndianR 31295.32 15-yr 11040.00 601.45 612.38 612.484 0.000535 3.47 10538.65 4188.98 0.24
Manistique Upper_US_IndianR 31295.32 10-yr 10774.40 601.45 612.33 612.434 0.000533 3.45 10328.02 4166.91 0.24
Manistique Upper_US_IndianR 31295.32 5-yr 8800.00 601.45 611.98 612.071 0.000497 3.21 8874.68 4012.31 0.23
Manistique Upper_US_IndianR 31295.32 2-yr 6160.00 601.45 611.42 611.499 0.000434 2.82 6698.44 3749.17 0.21
Manistique Upper_US_IndianR 31295.32 Mar - Jun Avg 1776.00 601.45 609.30 609.365 0.000395 1.97 965.56 491.05 0.18
Manistique Upper_US_IndianR 31295.32 Jun Avg 1016.00 601.45 608.21 608.247 0.000350 1.60 635.26 221.82 0.17
Manistique Upper_US_IndianR 31295.32 Jul Avg 685.60 601.45 607.41 607.438 0.000323 1.45 473.83 181.04 0.16
Manistique Upper_US_IndianR 31295.32 Aug Avg 540.00 601.45 606.97 606.998 0.000303 1.35 399.38 160.93 0.15 

Manistique Upper_US_IndianR 28839.81 500-yr 20000.00 601.37 613.52 613.565 0.000241 2.64 25328.94 6336.59 0.16
Manistique Upper_US_IndianR 28839.81 200-yr 17600.00 601.37 612.99 613.039 0.000274 2.69 21991.79 6246.28 0.17 
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River 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)

Manistique Upper_US_IndianR 28839.81 100-yr 16000.00 601.37 612.31 612.380 0.000395 3.04 17787.90 6131.55 0.20
Manistique Upper_US_IndianR 28839.81 25-yr 12400.00 601.37 611.52 611.604 0.000510 3.18 12991.57 5933.10 0.23
Manistique Upper_US_IndianR 28839.81 20-yr 11800.00 601.37 611.40 611.493 0.000521 3.17 12325.07 5904.23 0.23
Manistique Upper_US_IndianR 28839.81 15-yr 11040.00 601.37 611.27 611.361 0.000529 3.14 11536.02 5869.87 0.23
Manistique Upper_US_IndianR 28839.81 10-yr 10774.40 601.37 611.20 611.289 0.000548 3.17 11096.42 5850.64 0.23
Manistique Upper_US_IndianR 28839.81 5-yr 8800.00 601.37 610.84 610.935 0.000561 3.07 9018.49 5758.88 0.23
Manistique Upper_US_IndianR 28839.81 2-yr 6160.00 601.37 610.37 610.464 0.000504 2.74 6381.78 5628.13 0.22
Manistique Upper_US_IndianR 28839.81 Mar - Jun Avg 1776.00 601.37 608.25 605.12 608.298 0.000480 1.83 1036.31 691.64 0.19
Manistique Upper_US_IndianR 28839.81 Jun Avg 1016.00 601.37 607.24 604.38 607.281 0.000449 1.60 636.97 269.36 0.18
Manistique Upper_US_IndianR 28839.81 Jul Avg 685.60 601.37 606.52 603.94 606.558 0.000400 1.46 468.19 206.21 0.17
Manistique Upper_US_IndianR 28839.81 Aug Avg 540.00 601.37 606.14 603.70 606.171 0.000376 1.37 394.14 183.33 0.16 

Manistique Upper_US_IndianR 27020.28 500-yr 20000.00 601.31 613.13 613.165 0.000193 2.37 28429.22 6605.05 0.15
Manistique Upper_US_IndianR 27020.28 200-yr 17600.00 601.31 612.55 612.582 0.000222 2.42 24608.65 6425.83 0.16
Manistique Upper_US_IndianR 27020.28 100-yr 16000.00 601.31 611.61 611.660 0.000384 2.90 18674.73 6139.06 0.20
Manistique Upper_US_IndianR 27020.28 25-yr 12400.00 601.31 610.40 610.502 0.000729 3.49 11591.48 5585.84 0.27
Manistique Upper_US_IndianR 27020.28 20-yr 11800.00 601.31 610.18 610.293 0.000850 3.66 10349.97 5487.04 0.29
Manistique Upper_US_IndianR 27020.28 15-yr 11040.00 601.31 609.92 610.051 0.001020 3.87 8920.81 5370.67 0.31
Manistique Upper_US_IndianR 27020.28 10-yr 10774.40 601.31 609.82 609.955 0.001016 3.82 8429.36 5276.15 0.31
Manistique Upper_US_IndianR 27020.28 5-yr 8800.00 601.31 609.09 609.292 0.001648 4.35 5394.00 3727.93 0.38
Manistique Upper_US_IndianR 27020.28 2-yr 6160.00 601.31 607.78 607.29 608.273 0.005373 6.02 1725.36 1658.67 0.65
Manistique Upper_US_IndianR 27020.28 Mar - Jun Avg 1776.00 601.31 604.83 604.83 605.706 0.014866 7.53 235.89 134.29 1.00
Manistique Upper_US_IndianR 27020.28 Jun Avg 1016.00 601.31 604.12 604.12 604.823 0.015969 6.75 150.58 106.62 1.00
Manistique Upper_US_IndianR 27020.28 Jul Avg 685.60 601.31 603.69 603.69 604.309 0.017275 6.30 108.85 90.64 1.01
Manistique Upper_US_IndianR 27020.28 Aug Avg 540.00 601.31 603.47 603.47 604.034 0.017825 6.00 89.94 82.39 1.01 

Manistique Upper_US_IndianR 24592.48 500-yr 20000.00 595.39 612.92 612.958 0.000074 2.17 27083.24 5174.46 0.10
Manistique Upper_US_IndianR 24592.48 200-yr 17600.00 595.39 612.32 612.359 0.000075 2.13 24007.04 5076.84 0.10
Manistique Upper_US_IndianR 24592.48 100-yr 16000.00 595.39 611.26 611.315 0.000104 2.38 18867.88 4439.16 0.12
Manistique Upper_US_IndianR 24592.48 25-yr 12400.00 595.39 609.90 609.971 0.000133 2.50 13044.27 4065.99 0.13
Manistique Upper_US_IndianR 24592.48 20-yr 11800.00 595.39 609.67 609.731 0.000133 2.46 12110.47 3793.76 0.13
Manistique Upper_US_IndianR 24592.48 15-yr 11040.00 595.39 609.37 609.436 0.000137 2.46 11000.41 3664.93 0.13
Manistique Upper_US_IndianR 24592.48 10-yr 10774.40 595.39 609.27 609.335 0.000138 2.45 10628.93 3615.48 0.13
Manistique Upper_US_IndianR 24592.48 5-yr 8800.00 595.39 608.45 608.523 0.000146 2.39 7848.28 3192.00 0.13
Manistique Upper_US_IndianR 24592.48 2-yr 6160.00 595.39 607.14 607.205 0.000140 2.14 4780.28 1797.51 0.13
Manistique Upper_US_IndianR 24592.48 Mar - Jun Avg 1776.00 595.39 603.53 603.550 0.000063 1.12 1586.71 259.53 0.08
Manistique Upper_US_IndianR 24592.48 Jun Avg 1016.00 595.39 602.49 602.496 0.000037 0.77 1319.01 253.37 0.06
Manistique Upper_US_IndianR 24592.48 Jul Avg 685.60 595.39 602.00 602.007 0.000023 0.57 1196.96 250.50 0.05
Manistique Upper_US_IndianR 24592.48 Aug Avg 540.00 595.39 601.78 601.785 0.000016 0.47 1141.91 249.20 0.04 

Manistique Upper_US_IndianR 21252.14 500-yr 20000.00 592.72 612.74 612.784 0.000085 2.49 26311.12 4740.65 0.11
Manistique Upper_US_IndianR 21252.14 200-yr 17600.00 592.72 612.13 612.176 0.000087 2.45 23442.36 4656.80 0.11
Manistique Upper_US_IndianR 21252.14 100-yr 16000.00 592.72 610.98 611.043 0.000123 2.77 18289.06 4272.94 0.13
Manistique Upper_US_IndianR 21252.14 25-yr 12400.00 592.72 609.50 609.584 0.000161 2.95 12320.60 3751.33 0.14
Manistique Upper_US_IndianR 21252.14 20-yr 11800.00 592.72 609.24 609.330 0.000168 2.98 11363.25 3647.40 0.15
Manistique Upper_US_IndianR 21252.14 15-yr 11040.00 592.72 608.91 609.009 0.000177 3.00 10189.99 3515.86 0.15
Manistique Upper_US_IndianR 21252.14 10-yr 10774.40 592.72 608.80 608.898 0.000180 3.01 9796.62 3470.64 0.15
Manistique Upper_US_IndianR 21252.14 5-yr 8800.00 592.72 607.90 608.016 0.000204 3.04 6828.75 3135.21 0.16
Manistique Upper_US_IndianR 21252.14 2-yr 6160.00 592.72 606.55 606.665 0.000207 2.82 3266.26 1814.74 0.16
Manistique Upper_US_IndianR 21252.14 Mar - Jun Avg 1776.00 592.72 603.31 603.331 0.000068 1.26 1409.76 204.25 0.08
Manistique Upper_US_IndianR 21252.14 Jun Avg 1016.00 592.72 602.37 602.378 0.000034 0.83 1221.30 196.87 0.06
Manistique Upper_US_IndianR 21252.14 Jul Avg 685.60 592.72 601.93 601.937 0.000019 0.60 1136.36 193.46 0.04
Manistique Upper_US_IndianR 21252.14 Aug Avg 540.00 592.72 601.73 601.736 0.000013 0.49 1097.96 191.90 0.04 

Manistique Upper_US_IndianR 19251 500-yr 20000.00 592.77 612.63 612.655 0.000068 2.11 28029.80 4450.66 0.10
Manistique Upper_US_IndianR 19251 200-yr 17600.00 592.77 612.02 612.045 0.000066 2.03 25372.19 4274.40 0.09
Manistique Upper_US_IndianR 19251 100-yr 16000.00 592.77 610.82 610.855 0.000090 2.24 20432.22 3903.52 0.11
Manistique Upper_US_IndianR 19251 25-yr 12400.00 592.77 609.29 609.337 0.000109 2.26 14903.56 3373.85 0.12
Manistique Upper_US_IndianR 19251 20-yr 11800.00 592.77 609.02 609.071 0.000113 2.27 14014.19 3290.08 0.12
Manistique Upper_US_IndianR 19251 15-yr 11040.00 592.77 608.68 608.733 0.000118 2.28 12908.81 3219.45 0.12
Manistique Upper_US_IndianR 19251 10-yr 10774.40 592.77 608.57 608.617 0.000120 2.28 12533.69 3199.36 0.12
Manistique Upper_US_IndianR 19251 5-yr 8800.00 592.77 607.62 607.681 0.000141 2.33 9576.40 3059.60 0.13
Manistique Upper_US_IndianR 19251 2-yr 6160.00 592.77 606.20 606.274 0.000180 2.37 5444.21 2758.72 0.14
Manistique Upper_US_IndianR 19251 Mar - Jun Avg 1776.00 592.77 603.15 603.175 0.000090 1.25 1416.15 979.36 0.09
Manistique Upper_US_IndianR 19251 Jun Avg 1016.00 592.77 602.29 602.302 0.000042 0.84 1209.04 882.75 0.06
Manistique Upper_US_IndianR 19251 Jul Avg 685.60 592.77 601.89 601.894 0.000024 0.61 1120.07 848.69 0.05
Manistique Upper_US_IndianR 19251 Aug Avg 540.00 592.77 601.70 601.707 0.000016 0.50 1079.80 833.45 0.04 

Manistique Upper_US_IndianR 18298.3 500-yr 20000.00 595.12 612.58 612.607 0.000046 1.72 30524.38 4413.45 0.08
Manistique Upper_US_IndianR 18298.3 200-yr 17600.00 595.12 611.98 611.997 0.000044 1.63 27898.90 4220.82 0.08
Manistique Upper_US_IndianR 18298.3 100-yr 16000.00 595.12 610.76 610.790 0.000059 1.78 22935.70 3977.11 0.09
Manistique Upper_US_IndianR 18298.3 25-yr 12400.00 595.12 609.23 609.258 0.000070 1.78 17085.97 3603.84 0.09
Manistique Upper_US_IndianR 18298.3 20-yr 11800.00 595.12 608.96 608.989 0.000072 1.77 16125.44 3534.03 0.09
Manistique Upper_US_IndianR 18298.3 15-yr 11040.00 595.12 608.62 608.647 0.000074 1.77 14928.50 3449.85 0.10
Manistique Upper_US_IndianR 18298.3 10-yr 10774.40 595.12 608.50 608.530 0.000075 1.77 14524.03 3420.93 0.10
Manistique Upper_US_IndianR 18298.3 5-yr 8800.00 595.12 607.54 607.578 0.000085 1.76 11348.03 3239.31 0.10
Manistique Upper_US_IndianR 18298.3 2-yr 6160.00 595.12 606.10 606.142 0.000101 1.73 6886.53 2796.87 0.11
Manistique Upper_US_IndianR 18298.3 Mar - Jun Avg 1776.00 595.12 603.10 603.112 0.000046 0.93 1912.18 1445.63 0.07
Manistique Upper_US_IndianR 18298.3 Jun Avg 1016.00 595.12 602.27 602.272 0.000022 0.62 1647.91 1334.42 0.05
Manistique Upper_US_IndianR 18298.3 Jul Avg 685.60 595.12 601.87 601.878 0.000013 0.45 1530.29 1303.57 0.03
Manistique Upper_US_IndianR 18298.3 Aug Avg 540.00 595.12 601.69 601.695 0.000009 0.37 1476.59 1289.60 0.03 

Manistique Upper_US_IndianR 15891.93 500-yr 20000.00 584.82 612.54 612.550 0.000027 1.52 38316.57 6028.63 0.06
Manistique Upper_US_IndianR 15891.93 200-yr 17600.00 584.82 611.93 611.940 0.000028 1.50 34669.04 5933.16 0.06
Manistique Upper_US_IndianR 15891.93 100-yr 16000.00 584.82 610.69 610.708 0.000040 1.72 27484.99 5550.14 0.07
Manistique Upper_US_IndianR 15891.93 25-yr 12400.00 584.82 609.12 609.148 0.000056 1.90 19426.90 4883.41 0.09
Manistique Upper_US_IndianR 15891.93 20-yr 11800.00 584.82 608.85 608.878 0.000054 1.85 18149.73 4389.68 0.08
Manistique Upper_US_IndianR 15891.93 15-yr 11040.00 584.82 608.50 608.529 0.000057 1.87 16670.64 4145.48 0.09
Manistique Upper_US_IndianR 15891.93 10-yr 10774.40 584.82 608.38 608.409 0.000058 1.87 16174.76 4094.47 0.09
Manistique Upper_US_IndianR 15891.93 5-yr 8800.00 584.82 607.39 607.429 0.000071 1.98 12248.44 3884.11 0.09
Manistique Upper_US_IndianR 15891.93 2-yr 6160.00 584.82 605.87 605.929 0.000096 2.13 6710.97 3325.29 0.11
Manistique Upper_US_IndianR 15891.93 Mar - Jun Avg 1776.00 584.82 603.01 603.022 0.000030 1.03 1720.34 1551.95 0.06 
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River 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)

Manistique Upper_US_IndianR 15891.93 Jun Avg 1016.00 584.82 602.23 602.232 0.000012 0.64 1583.57 1433.29 0.04
Manistique Upper_US_IndianR 15891.93 Jul Avg 685.60 584.82 601.85 601.857 0.000006 0.45 1520.51 1372.02 0.03
Manistique Upper_US_IndianR 15891.93 Aug Avg 540.00 584.82 601.68 601.681 0.000004 0.36 1491.44 1343.75 0.02 

Manistique Upper_US_IndianR 15230.6 500-yr 20000.00 590.03 612.53 612.534 0.000007 0.76 67696.09 7802.77 0.03
Manistique Upper_US_IndianR 15230.6 200-yr 17600.00 590.03 611.92 611.925 0.000007 0.73 62980.78 7676.25 0.03
Manistique Upper_US_IndianR 15230.6 100-yr 16000.00 590.03 610.69 610.688 0.000009 0.79 53628.38 7326.18 0.03
Manistique Upper_US_IndianR 15230.6 25-yr 12400.00 590.03 609.12 609.121 0.000010 0.80 42616.66 6825.89 0.04
Manistique Upper_US_IndianR 15230.6 20-yr 11800.00 590.03 608.85 608.852 0.000010 0.80 40780.92 6792.34 0.04
Manistique Upper_US_IndianR 15230.6 15-yr 11040.00 590.03 608.50 608.502 0.000011 0.80 38409.90 6754.83 0.04
Manistique Upper_US_IndianR 15230.6 10-yr 10774.40 590.03 608.38 608.382 0.000011 0.80 37598.49 6741.95 0.04
Manistique Upper_US_IndianR 15230.6 5-yr 8800.00 590.03 607.39 607.396 0.000013 0.83 31005.18 6627.44 0.04
Manistique Upper_US_IndianR 15230.6 2-yr 6160.00 590.03 605.88 605.883 0.000018 0.91 21120.99 6435.24 0.05
Manistique Upper_US_IndianR 15230.6 Mar - Jun Avg 1776.00 590.03 603.00 603.004 0.000015 0.67 5909.84 2481.28 0.04
Manistique Upper_US_IndianR 15230.6 Jun Avg 1016.00 590.03 602.22 602.224 0.000009 0.49 4168.62 2013.77 0.03
Manistique Upper_US_IndianR 15230.6 Jul Avg 685.60 590.03 601.85 601.852 0.000005 0.37 3446.51 1887.52 0.02
Manistique Upper_US_IndianR 15230.6 Aug Avg 540.00 590.03 601.68 601.678 0.000004 0.31 3124.19 1828.77 0.02 

Manistique Manistique_DS_IR 13719.28 500-yr 25000.00 588.02 612.52 612.524 0.000007 0.70 85836.00 9278.31 0.03
Manistique Manistique_DS_IR 13719.28 200-yr 22000.00 588.02 611.91 611.915 0.000006 0.67 80218.73 9180.15 0.03
Manistique Manistique_DS_IR 13719.28 100-yr 20000.00 588.02 610.67 610.675 0.000008 0.73 68952.36 9000.63 0.03
Manistique Manistique_DS_IR 13719.28 25-yr 15500.00 588.02 609.10 609.106 0.000010 0.73 55103.77 8712.39 0.04
Manistique Manistique_DS_IR 13719.28 20-yr 14750.00 588.02 608.83 608.836 0.000010 0.74 52755.75 8675.20 0.04
Manistique Manistique_DS_IR 13719.28 15-yr 13800.00 588.02 608.48 608.486 0.000011 0.74 49721.76 8626.91 0.04
Manistique Manistique_DS_IR 13719.28 10-yr 13468.00 588.02 608.36 608.365 0.000011 0.74 48682.83 8610.31 0.04
Manistique Manistique_DS_IR 13719.28 5-yr 11000.00 588.02 607.37 607.377 0.000013 0.76 40271.06 8347.41 0.04
Manistique Manistique_DS_IR 13719.28 2-yr 7700.00 588.02 605.85 605.857 0.000016 0.76 28424.28 7415.53 0.04
Manistique Manistique_DS_IR 13719.28 Mar - Jun Avg 2220.00 588.02 602.97 602.976 0.000022 0.75 9102.72 5756.97 0.05
Manistique Manistique_DS_IR 13719.28 Jun Avg 1270.00 588.02 602.20 602.203 0.000021 0.68 5040.19 4774.59 0.05
Manistique Manistique_DS_IR 13719.28 Jul Avg 857.00 588.02 601.84 601.839 0.000014 0.54 3541.53 3647.63 0.04
Manistique Manistique_DS_IR 13719.28 Aug Avg 675.00 588.02 601.67 601.669 0.000010 0.46 2990.11 2984.66 0.03 

Manistique Manistique_DS_IR 12455.6 500-yr 25000.00 589.37 612.47 612.493 0.000039 1.88 31707.92 3687.03 0.08
Manistique Manistique_DS_IR 12455.6 200-yr 22000.00 589.37 611.86 611.886 0.000036 1.78 29490.37 3637.97 0.07
Manistique Manistique_DS_IR 12455.6 100-yr 20000.00 589.37 610.61 610.637 0.000047 1.93 25006.63 3512.99 0.08
Manistique Manistique_DS_IR 12455.6 25-yr 15500.00 589.37 609.04 609.064 0.000048 1.84 19645.54 3327.34 0.08
Manistique Manistique_DS_IR 12455.6 20-yr 14750.00 589.37 608.77 608.793 0.000049 1.83 18745.82 3305.33 0.08
Manistique Manistique_DS_IR 12455.6 15-yr 13800.00 589.37 608.41 608.441 0.000050 1.81 17586.20 3276.74 0.08
Manistique Manistique_DS_IR 12455.6 10-yr 13468.00 589.37 608.29 608.320 0.000050 1.81 17190.40 3266.92 0.08
Manistique Manistique_DS_IR 12455.6 5-yr 11000.00 589.37 607.30 607.327 0.000052 1.76 13987.61 3144.34 0.08
Manistique Manistique_DS_IR 12455.6 2-yr 7700.00 589.37 605.77 605.802 0.000053 1.65 9689.11 2159.16 0.08
Manistique Manistique_DS_IR 12455.6 Mar - Jun Avg 2220.00 589.37 602.93 602.940 0.000020 0.85 4152.31 1506.35 0.05
Manistique Manistique_DS_IR 12455.6 Jun Avg 1270.00 589.37 602.18 602.183 0.000009 0.56 3141.74 1184.25 0.03
Manistique Manistique_DS_IR 12455.6 Jul Avg 857.00 589.37 601.83 601.827 0.000005 0.40 2742.02 1074.36 0.02
Manistique Manistique_DS_IR 12455.6 Aug Avg 675.00 589.37 601.66 601.660 0.000003 0.33 2567.45 1025.61 0.02 

Manistique Manistique_DS_IR 11796.2 500-yr 25000.00 584.60 612.36 612.444 0.000089 2.53 12542.23 1184.94 0.11
Manistique Manistique_DS_IR 11796.2 200-yr 22000.00 584.60 611.77 611.841 0.000079 2.33 11860.69 1146.38 0.10
Manistique Manistique_DS_IR 11796.2 100-yr 20000.00 584.60 610.51 610.585 0.000091 2.36 10436.88 1113.61 0.11
Manistique Manistique_DS_IR 11796.2 25-yr 15500.00 584.60 608.95 609.014 0.000085 2.11 8734.98 1073.12 0.10
Manistique Manistique_DS_IR 11796.2 20-yr 14750.00 584.60 608.68 608.743 0.000084 2.07 8448.31 1066.15 0.10
Manistique Manistique_DS_IR 11796.2 15-yr 13800.00 584.60 608.33 608.392 0.000082 2.00 8078.98 1057.10 0.10
Manistique Manistique_DS_IR 11796.2 10-yr 13468.00 584.60 608.21 608.271 0.000081 1.98 7953.02 1053.99 0.10
Manistique Manistique_DS_IR 11796.2 5-yr 11000.00 584.60 607.23 607.281 0.000074 1.78 6963.46 944.51 0.09
Manistique Manistique_DS_IR 11796.2 2-yr 7700.00 584.60 605.73 605.761 0.000061 1.47 5682.91 799.73 0.08
Manistique Manistique_DS_IR 11796.2 Mar - Jun Avg 2220.00 584.60 602.92 602.927 0.000015 0.61 3629.19 527.43 0.04
Manistique Manistique_DS_IR 11796.2 Jun Avg 1270.00 584.60 602.18 602.177 0.000006 0.39 3274.22 427.08 0.02
Manistique Manistique_DS_IR 11796.2 Jul Avg 857.00 584.60 601.82 601.825 0.000003 0.27 3129.97 395.72 0.02
Manistique Manistique_DS_IR 11796.2 Aug Avg 675.00 584.60 601.66 601.659 0.000002 0.22 3065.53 382.34 0.01 

Manistique Manistique_DS_IR 10528.9 500-yr 25000.00 591.49 612.10 612.275 0.000198 3.54 9756.37 1375.15 0.16
Manistique Manistique_DS_IR 10528.9 200-yr 22000.00 591.49 611.54 611.688 0.000181 3.30 8993.68 1326.77 0.16
Manistique Manistique_DS_IR 10528.9 100-yr 20000.00 591.49 610.24 610.405 0.000222 3.42 7376.44 1107.42 0.17
Manistique Manistique_DS_IR 10528.9 25-yr 15500.00 591.49 608.70 608.844 0.000216 3.09 5901.03 890.08 0.16
Manistique Manistique_DS_IR 10528.9 20-yr 14750.00 591.49 608.44 608.576 0.000214 3.03 5669.42 870.39 0.16
Manistique Manistique_DS_IR 10528.9 15-yr 13800.00 591.49 608.10 608.228 0.000211 2.95 5376.84 844.26 0.16
Manistique Manistique_DS_IR 10528.9 10-yr 13468.00 591.49 607.98 608.109 0.000209 2.91 5279.07 834.86 0.16
Manistique Manistique_DS_IR 10528.9 5-yr 11000.00 591.49 607.02 607.131 0.000199 2.66 4517.05 746.37 0.15
Manistique Manistique_DS_IR 10528.9 2-yr 7700.00 591.49 605.56 605.635 0.000176 2.24 3559.17 576.64 0.14
Manistique Manistique_DS_IR 10528.9 Mar - Jun Avg 2220.00 591.49 602.88 602.895 0.000046 0.96 2305.70 376.10 0.07
Manistique Manistique_DS_IR 10528.9 Jun Avg 1270.00 591.49 602.16 602.165 0.000020 0.62 2044.47 347.67 0.05
Manistique Manistique_DS_IR 10528.9 Jul Avg 857.00 591.49 601.82 601.818 0.000011 0.44 1927.35 334.14 0.03
Manistique Manistique_DS_IR 10528.9 Aug Avg 675.00 591.49 601.65 601.655 0.000007 0.36 1873.46 327.72 0.03 

Manistique Manistique_DS_IR 9510.987 500-yr 25000.00 595.40 611.27 604.60 611.874 0.000789 6.68 5654.72 1213.31 0.32
Manistique Manistique_DS_IR 9510.987 200-yr 22000.00 595.40 610.77 603.93 611.320 0.000729 6.26 5067.27 1123.65 0.31
Manistique Manistique_DS_IR 9510.987 100-yr 20000.00 595.40 609.21 603.48 609.925 0.001065 6.94 3439.47 608.51 0.36
Manistique Manistique_DS_IR 9510.987 25-yr 15500.00 595.40 607.77 602.42 608.381 0.001055 6.32 2678.17 444.11 0.35
Manistique Manistique_DS_IR 9510.987 20-yr 14750.00 595.40 607.54 602.24 608.119 0.001040 6.17 2577.13 409.77 0.35
Manistique Manistique_DS_IR 9510.987 15-yr 13800.00 595.40 607.23 602.00 607.780 0.001019 5.98 2459.89 360.75 0.34
Manistique Manistique_DS_IR 9510.987 10-yr 13468.00 595.40 607.13 601.91 607.666 0.001008 5.90 2424.05 348.33 0.34
Manistique Manistique_DS_IR 9510.987 5-yr 11000.00 595.40 606.28 601.25 606.720 0.000915 5.34 2146.01 312.56 0.32
Manistique Manistique_DS_IR 9510.987 2-yr 7700.00 595.40 604.99 600.27 605.288 0.000739 4.41 1769.65 269.20 0.28
Manistique Manistique_DS_IR 9510.987 Mar - Jun Avg 2220.00 595.40 602.76 598.00 602.810 0.000175 1.78 1243.88 217.55 0.13
Manistique Manistique_DS_IR 9510.987 Jun Avg 1270.00 595.40 602.11 597.41 602.127 0.000083 1.15 1102.73 213.66 0.09
Manistique Manistique_DS_IR 9510.987 Jul Avg 857.00 595.40 601.79 597.09 601.798 0.000046 0.83 1034.94 211.77 0.07
Manistique Manistique_DS_IR 9510.987 Aug Avg 675.00 595.40 601.63 596.92 601.641 0.000032 0.67 1002.52 210.86 0.05 

Manistique Manistique_DS_IR 9130.731 500-yr 25000.00 594.75 611.26 603.33 611.569 0.000417 4.90 7338.71 1135.61 0.23
Manistique Manistique_DS_IR 9130.731 200-yr 22000.00 594.75 610.77 602.82 611.042 0.000375 4.54 6813.82 1040.45 0.22
Manistique Manistique_DS_IR 9130.731 100-yr 20000.00 594.75 609.18 602.46 609.531 0.000536 4.98 5258.95 925.69 0.26
Manistique Manistique_DS_IR 9130.731 25-yr 15500.00 594.75 607.68 601.60 608.005 0.000577 4.71 3923.36 838.27 0.26 
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River 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)

Manistique Manistique_DS_IR 9130.731 20-yr 14750.00 594.75 607.43 601.47 607.751 0.000577 4.63 3718.64 821.34 0.26
Manistique Manistique_DS_IR 9130.731 15-yr 13800.00 594.75 607.12 601.28 607.422 0.000574 4.52 3466.59 752.00 0.26
Manistique Manistique_DS_IR 9130.731 10-yr 13468.00 594.75 607.01 601.21 607.312 0.000571 4.47 3390.01 716.25 0.26
Manistique Manistique_DS_IR 9130.731 5-yr 11000.00 594.75 606.14 600.59 606.401 0.000546 4.10 2877.56 521.97 0.25
Manistique Manistique_DS_IR 9130.731 2-yr 7700.00 594.75 604.85 599.71 605.032 0.000471 3.44 2235.94 363.59 0.22
Manistique Manistique_DS_IR 9130.731 Mar - Jun Avg 2220.00 594.75 602.72 597.78 602.752 0.000109 1.38 1607.18 288.94 0.10
Manistique Manistique_DS_IR 9130.731 Jun Avg 1270.00 594.75 602.09 597.30 602.099 0.000053 0.89 1423.92 287.33 0.07
Manistique Manistique_DS_IR 9130.731 Jul Avg 857.00 594.75 601.78 597.06 601.783 0.000030 0.64 1334.85 286.55 0.05
Manistique Manistique_DS_IR 9130.731 Aug Avg 675.00 594.75 601.63 596.94 601.630 0.000021 0.52 1291.84 286.17 0.04 

Manistique Manistique_DS_IR 8813.093 500-yr 25000.00 594.25 611.20 602.75 611.427 0.000319 4.16 8673.06 1269.81 0.20
Manistique Manistique_DS_IR 8813.093 200-yr 22000.00 594.25 610.72 602.01 610.914 0.000285 3.83 8100.76 1140.34 0.19
Manistique Manistique_DS_IR 8813.093 100-yr 20000.00 594.25 609.12 601.62 609.351 0.000387 4.08 6519.69 901.05 0.22
Manistique Manistique_DS_IR 8813.093 25-yr 15500.00 594.25 607.62 600.57 607.814 0.000400 3.76 5223.35 823.15 0.22
Manistique Manistique_DS_IR 8813.093 20-yr 14750.00 594.25 607.37 600.38 607.560 0.000400 3.69 5020.34 812.16 0.22
Manistique Manistique_DS_IR 8813.093 15-yr 13800.00 594.25 607.05 600.18 607.233 0.000400 3.61 4763.59 798.04 0.21
Manistique Manistique_DS_IR 8813.093 10-yr 13468.00 594.25 606.94 600.10 607.125 0.000399 3.57 4679.95 793.39 0.21
Manistique Manistique_DS_IR 8813.093 5-yr 11000.00 594.25 606.06 599.54 606.223 0.000395 3.31 3999.55 754.48 0.21
Manistique Manistique_DS_IR 8813.093 2-yr 7700.00 594.25 604.76 598.68 604.882 0.000359 2.85 3091.70 633.37 0.19
Manistique Manistique_DS_IR 8813.093 Mar - Jun Avg 2220.00 594.25 602.70 596.80 602.722 0.000072 1.19 1995.13 400.09 0.09
Manistique Manistique_DS_IR 8813.093 Jun Avg 1270.00 594.25 602.08 596.35 602.086 0.000030 0.76 1759.66 359.96 0.05
Manistique Manistique_DS_IR 8813.093 Jul Avg 857.00 594.25 601.77 596.07 601.775 0.000016 0.54 1650.81 351.56 0.04
Manistique Manistique_DS_IR 8813.093 Aug Avg 675.00 594.25 601.62 595.92 601.625 0.000011 0.44 1598.93 347.48 0.03 

Manistique Manistique_DS_IR 8542.808 500-yr 25000.00 594.17 610.78 602.23 611.285 0.000547 5.72 4395.83 324.04 0.27
Manistique Manistique_DS_IR 8542.808 200-yr 22000.00 594.17 610.38 601.73 610.793 0.000467 5.19 4266.12 322.29 0.25
Manistique Manistique_DS_IR 8542.808 100-yr 20000.00 594.17 608.75 601.38 609.199 0.000585 5.35 3749.15 315.64 0.27
Manistique Manistique_DS_IR 8542.808 25-yr 15500.00 594.17 607.33 600.53 607.673 0.000526 4.70 3303.61 310.42 0.25
Manistique Manistique_DS_IR 8542.808 20-yr 14750.00 594.17 607.10 600.37 607.422 0.000512 4.57 3231.52 309.57 0.25
Manistique Manistique_DS_IR 8542.808 15-yr 13800.00 594.17 606.80 600.18 607.100 0.000492 4.40 3139.12 308.47 0.24
Manistique Manistique_DS_IR 8542.808 10-yr 13468.00 594.17 606.70 600.11 606.993 0.000483 4.33 3108.98 308.11 0.24
Manistique Manistique_DS_IR 8542.808 5-yr 11000.00 594.17 605.87 599.58 606.104 0.000425 3.85 2855.06 305.08 0.22
Manistique Manistique_DS_IR 8542.808 2-yr 7700.00 594.17 604.64 598.78 604.785 0.000326 3.10 2480.41 299.94 0.19
Manistique Manistique_DS_IR 8542.808 Mar - Jun Avg 2220.00 594.17 602.68 596.98 602.704 0.000063 1.17 1903.39 291.07 0.08
Manistique Manistique_DS_IR 8542.808 Jun Avg 1270.00 594.17 602.07 596.51 602.078 0.000028 0.74 1725.71 288.61 0.05
Manistique Manistique_DS_IR 8542.808 Jul Avg 857.00 594.17 601.77 596.26 601.771 0.000015 0.52 1638.58 287.47 0.04
Manistique Manistique_DS_IR 8542.808 Aug Avg 675.00 594.17 601.62 596.14 601.622 0.000010 0.42 1596.32 286.92 0.03 

Manistique Manistique_DS_IR 8532.721 Bridge 

Manistique Manistique_DS_IR 8520.231 500-yr 25000.00 593.65 610.05 602.07 610.575 0.000600 5.82 4429.74 420.72 0.28
Manistique Manistique_DS_IR 8520.231 200-yr 22000.00 593.65 609.05 601.57 609.528 0.000605 5.55 4020.18 398.72 0.28
Manistique Manistique_DS_IR 8520.231 100-yr 20000.00 593.65 608.40 601.21 608.841 0.000599 5.33 3778.95 351.17 0.27
Manistique Manistique_DS_IR 8520.231 25-yr 15500.00 593.65 607.02 600.36 607.359 0.000538 4.68 3319.61 320.79 0.25
Manistique Manistique_DS_IR 8520.231 20-yr 14750.00 593.65 606.79 600.22 607.117 0.000522 4.55 3247.76 319.70 0.25
Manistique Manistique_DS_IR 8520.231 15-yr 13800.00 593.65 606.51 600.02 606.805 0.000500 4.38 3155.81 318.29 0.24
Manistique Manistique_DS_IR 8520.231 10-yr 13468.00 593.65 606.41 599.95 606.702 0.000491 4.32 3125.97 317.83 0.24
Manistique Manistique_DS_IR 8520.231 5-yr 11000.00 593.65 605.61 599.40 605.842 0.000428 3.83 2873.68 313.92 0.22
Manistique Manistique_DS_IR 8520.231 2-yr 7700.00 593.65 604.42 598.59 604.567 0.000326 3.08 2502.29 308.08 0.19
Manistique Manistique_DS_IR 8520.231 Mar - Jun Avg 2220.00 593.65 602.53 596.87 602.555 0.000062 1.15 1930.23 298.86 0.08
Manistique Manistique_DS_IR 8520.231 Jun Avg 1270.00 593.65 601.94 596.44 601.944 0.000028 0.72 1752.04 295.92 0.05
Manistique Manistique_DS_IR 8520.231 Jul Avg 857.00 593.65 601.64 596.21 601.641 0.000015 0.52 1663.81 294.46 0.04
Manistique Manistique_DS_IR 8520.231 Aug Avg 675.00 593.65 601.49 596.10 601.496 0.000010 0.42 1621.70 293.76 0.03 

Manistique Manistique_DS_IR 8485 Lat Struct 

Manistique Manistique_DS_IR 8483.943 500-yr 25000.00 594.35 610.10 601.89 610.526 0.000515 5.25 4770.86 372.02 0.26
Manistique Manistique_DS_IR 8483.943 200-yr 22000.00 594.35 609.09 601.42 609.482 0.000510 5.00 4399.78 364.53 0.25
Manistique Manistique_DS_IR 8483.943 100-yr 20000.00 594.35 608.44 601.09 608.796 0.000496 4.81 4163.85 359.23 0.25
Manistique Manistique_DS_IR 8483.943 25-yr 15500.00 594.35 607.04 600.27 607.323 0.000453 4.23 3664.94 357.32 0.23
Manistique Manistique_DS_IR 8483.943 20-yr 14750.00 594.35 606.82 600.12 607.082 0.000441 4.12 3584.04 357.01 0.23
Manistique Manistique_DS_IR 8483.943 15-yr 13800.00 594.35 606.53 599.93 606.772 0.000426 3.97 3480.25 356.62 0.22
Manistique Manistique_DS_IR 8483.943 10-yr 13468.00 594.35 606.43 599.87 606.670 0.000419 3.91 3446.45 356.49 0.22
Manistique Manistique_DS_IR 8483.943 5-yr 11000.00 594.35 605.63 599.32 605.815 0.000369 3.48 3160.01 354.59 0.21
Manistique Manistique_DS_IR 8483.943 2-yr 7700.00 594.35 604.43 598.54 604.548 0.000288 2.81 2735.60 351.71 0.18
Manistique Manistique_DS_IR 8483.943 Mar - Jun Avg 2220.00 594.35 602.53 596.86 602.552 0.000057 1.07 2081.23 338.79 0.08
Manistique Manistique_DS_IR 8483.943 Jun Avg 1270.00 594.35 601.94 596.44 601.942 0.000025 0.68 1879.62 334.15 0.05
Manistique Manistique_DS_IR 8483.943 Jul Avg 857.00 594.35 601.64 596.19 601.640 0.000014 0.48 1780.08 332.04 0.04
Manistique Manistique_DS_IR 8483.943 Aug Avg 675.00 594.35 601.49 596.00 601.496 0.000009 0.39 1732.61 331.03 0.03 

Manistique Manistique_DS_IR 8148.47 500-yr 25000.00 594.47 609.80 603.07 610.315 0.000720 5.79 4403.93 418.07 0.30
Manistique Manistique_DS_IR 8148.47 200-yr 22000.00 594.47 608.78 602.59 609.266 0.000757 5.60 3984.81 407.03 0.30
Manistique Manistique_DS_IR 8148.47 100-yr 20000.00 594.47 608.12 602.25 608.581 0.000771 5.43 3720.10 398.83 0.30
Manistique Manistique_DS_IR 8148.47 25-yr 15500.00 594.47 606.75 601.43 607.122 0.000743 4.88 3186.34 379.13 0.29
Manistique Manistique_DS_IR 8148.47 20-yr 14750.00 594.47 606.53 601.27 606.885 0.000730 4.76 3103.49 375.99 0.29
Manistique Manistique_DS_IR 8148.47 15-yr 13800.00 594.47 606.25 601.09 606.582 0.000711 4.61 2998.36 371.95 0.28
Manistique Manistique_DS_IR 8148.47 10-yr 13468.00 594.47 606.16 601.03 606.483 0.000702 4.55 2964.89 370.66 0.28
Manistique Manistique_DS_IR 8148.47 5-yr 11000.00 594.47 605.39 600.53 605.648 0.000641 4.10 2683.97 356.40 0.26
Manistique Manistique_DS_IR 8148.47 2-yr 7700.00 594.47 604.24 599.79 604.415 0.000527 3.38 2278.12 348.80 0.23
Manistique Manistique_DS_IR 8148.47 Mar - Jun Avg 2220.00 594.47 602.50 597.51 602.525 0.000113 1.32 1684.43 333.85 0.10
Manistique Manistique_DS_IR 8148.47 Jun Avg 1270.00 594.47 601.92 596.61 601.930 0.000054 0.85 1492.43 328.69 0.07
Manistique Manistique_DS_IR 8148.47 Jul Avg 857.00 594.47 601.63 596.13 601.633 0.000029 0.61 1397.96 317.25 0.05
Manistique Manistique_DS_IR 8148.47 Aug Avg 675.00 594.47 601.49 595.89 601.491 0.000020 0.50 1353.54 316.16 0.04 

Manistique Manistique_DS_IR 8025.19 500-yr 25000.00 593.89 609.88 601.11 610.190 0.000368 4.46 5605.88 449.69 0.22
Manistique Manistique_DS_IR 8025.19 200-yr 22000.00 593.89 608.86 600.68 609.142 0.000373 4.27 5156.64 437.49 0.22
Manistique Manistique_DS_IR 8025.19 100-yr 20000.00 593.89 608.20 600.37 608.459 0.000369 4.11 4868.04 434.21 0.22
Manistique Manistique_DS_IR 8025.19 25-yr 15500.00 593.89 606.81 599.63 607.013 0.000339 3.63 4266.82 431.38 0.20
Manistique Manistique_DS_IR 8025.19 20-yr 14750.00 593.89 606.59 599.50 606.779 0.000331 3.54 4170.79 430.93 0.20
Manistique Manistique_DS_IR 8025.19 15-yr 13800.00 593.89 606.30 599.32 606.480 0.000319 3.41 4047.83 430.35 0.20
Manistique Manistique_DS_IR 8025.19 10-yr 13468.00 593.89 606.21 599.28 606.383 0.000314 3.36 4008.34 430.16 0.19
Manistique Manistique_DS_IR 8025.19 5-yr 11000.00 593.89 605.42 598.79 605.561 0.000279 3.00 3670.91 428.56 0.18 
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River 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)

Manistique Manistique_DS_IR 8025.19 2-yr 7700.00 593.89 604.26 598.10 604.349 0.000219 2.43 3173.38 426.20 0.16
Manistique Manistique_DS_IR 8025.19 Mar - Jun Avg 2220.00 593.89 602.50 596.49 602.514 0.000036 0.90 2466.89 380.71 0.06
Manistique Manistique_DS_IR 8025.19 Jun Avg 1270.00 593.89 601.92 596.05 601.925 0.000016 0.57 2246.31 378.30 0.04
Manistique Manistique_DS_IR 8025.19 Jul Avg 857.00 593.89 601.63 595.81 601.630 0.000009 0.40 2136.09 377.09 0.03
Manistique Manistique_DS_IR 8025.19 Aug Avg 675.00 593.89 601.49 595.67 601.489 0.000006 0.32 2083.15 376.51 0.02 

Manistique Manistique_DS_IR 7827.19 500-yr 25000.00 594.02 609.87 600.67 610.108 0.000266 3.92 6482.53 682.95 0.19
Manistique Manistique_DS_IR 7827.19 200-yr 22000.00 594.02 608.84 600.25 609.060 0.000268 3.74 5910.62 508.89 0.19
Manistique Manistique_DS_IR 7827.19 100-yr 20000.00 594.02 608.18 599.97 608.379 0.000266 3.60 5579.64 486.78 0.18
Manistique Manistique_DS_IR 7827.19 25-yr 15500.00 594.02 606.79 599.23 606.941 0.000242 3.16 4909.01 479.52 0.17
Manistique Manistique_DS_IR 7827.19 20-yr 14750.00 594.02 606.56 599.10 606.710 0.000236 3.08 4802.23 478.85 0.17
Manistique Manistique_DS_IR 7827.19 15-yr 13800.00 594.02 606.28 598.92 606.414 0.000227 2.96 4665.60 477.99 0.17
Manistique Manistique_DS_IR 7827.19 10-yr 13468.00 594.02 606.19 598.86 606.318 0.000223 2.92 4621.79 477.71 0.16
Manistique Manistique_DS_IR 7827.19 5-yr 11000.00 594.02 605.40 598.40 605.505 0.000196 2.59 4247.53 475.35 0.15
Manistique Manistique_DS_IR 7827.19 2-yr 7700.00 594.02 604.24 597.75 604.306 0.000152 2.08 3697.32 471.90 0.13
Manistique Manistique_DS_IR 7827.19 Mar - Jun Avg 2220.00 594.02 602.50 596.21 602.506 0.000029 0.77 2878.23 468.60 0.05
Manistique Manistique_DS_IR 7827.19 Jun Avg 1270.00 594.02 601.92 595.77 601.921 0.000013 0.49 2609.03 460.13 0.04
Manistique Manistique_DS_IR 7827.19 Jul Avg 857.00 594.02 601.63 595.44 601.629 0.000007 0.35 2475.83 455.31 0.03
Manistique Manistique_DS_IR 7827.19 Aug Avg 675.00 594.02 601.49 595.28 601.488 0.000005 0.28 2412.19 452.98 0.02 

Manistique Manistique_DS_IR 7685.25 500-yr 25000.00 593.36 609.76 600.55 610.059 0.000341 4.41 5798.47 850.12 0.21
Manistique Manistique_DS_IR 7685.25 200-yr 22000.00 593.36 608.74 600.14 609.012 0.000332 4.20 5245.55 448.36 0.21
Manistique Manistique_DS_IR 7685.25 100-yr 20000.00 593.36 608.08 599.84 608.332 0.000327 4.03 4958.63 423.55 0.21
Manistique Manistique_DS_IR 7685.25 25-yr 15500.00 593.36 606.71 599.14 606.900 0.000286 3.53 4392.50 407.44 0.19
Manistique Manistique_DS_IR 7685.25 20-yr 14750.00 593.36 606.49 599.02 606.670 0.000276 3.43 4303.49 405.95 0.19
Manistique Manistique_DS_IR 7685.25 15-yr 13800.00 593.36 606.21 598.84 606.376 0.000263 3.29 4189.88 404.39 0.18
Manistique Manistique_DS_IR 7685.25 10-yr 13468.00 593.36 606.12 598.80 606.281 0.000257 3.24 4153.61 404.03 0.18
Manistique Manistique_DS_IR 7685.25 5-yr 11000.00 593.36 605.35 598.34 605.473 0.000220 2.86 3842.91 400.92 0.16
Manistique Manistique_DS_IR 7685.25 2-yr 7700.00 593.36 604.20 597.63 604.283 0.000161 2.27 3387.13 396.31 0.14
Manistique Manistique_DS_IR 7685.25 Mar - Jun Avg 2220.00 593.36 602.49 595.92 602.502 0.000027 0.82 2714.92 390.31 0.05
Manistique Manistique_DS_IR 7685.25 Jun Avg 1270.00 593.36 601.92 595.40 601.920 0.000012 0.51 2490.41 389.25 0.04
Manistique Manistique_DS_IR 7685.25 Jul Avg 857.00 593.36 601.63 595.06 601.628 0.000006 0.36 2377.62 388.71 0.03
Manistique Manistique_DS_IR 7685.25 Aug Avg 675.00 593.36 601.49 594.90 601.487 0.000004 0.29 2323.33 388.46 0.02 

Manistique Manistique_DS_IR 7481.31 500-yr 25000.00 594.21 609.49 601.79 609.954 0.000581 5.44 4596.26 370.22 0.27
Manistique Manistique_DS_IR 7481.31 200-yr 22000.00 594.21 608.49 601.34 608.909 0.000583 5.20 4231.41 358.59 0.27
Manistique Manistique_DS_IR 7481.31 100-yr 20000.00 594.21 607.84 601.03 608.232 0.000576 5.00 4000.30 357.14 0.26
Manistique Manistique_DS_IR 7481.31 25-yr 15500.00 594.21 606.51 600.27 606.813 0.000518 4.39 3526.99 354.14 0.25
Manistique Manistique_DS_IR 7481.31 20-yr 14750.00 594.21 606.30 600.14 606.586 0.000502 4.27 3452.60 353.66 0.24
Manistique Manistique_DS_IR 7481.31 15-yr 13800.00 594.21 606.03 599.98 606.296 0.000481 4.11 3357.44 353.06 0.23
Manistique Manistique_DS_IR 7481.31 10-yr 13468.00 594.21 605.95 599.91 606.203 0.000471 4.05 3327.35 352.86 0.23
Manistique Manistique_DS_IR 7481.31 5-yr 11000.00 594.21 605.21 599.44 605.406 0.000409 3.59 3066.19 351.19 0.21
Manistique Manistique_DS_IR 7481.31 2-yr 7700.00 594.21 604.11 598.75 604.233 0.000309 2.87 2680.99 348.71 0.18
Manistique Manistique_DS_IR 7481.31 Mar - Jun Avg 2220.00 594.21 602.48 597.23 602.494 0.000055 1.05 2116.06 345.04 0.07
Manistique Manistique_DS_IR 7481.31 Jun Avg 1270.00 594.21 601.91 596.56 601.916 0.000025 0.66 1920.71 343.56 0.05
Manistique Manistique_DS_IR 7481.31 Jul Avg 857.00 594.21 601.62 596.02 601.626 0.000013 0.47 1822.23 342.91 0.04
Manistique Manistique_DS_IR 7481.31 Aug Avg 675.00 594.21 601.48 595.80 601.486 0.000009 0.38 1774.72 342.60 0.03 

Manistique Manistique_DS_IR 7464.67 Inl Struct 

Manistique Manistique_DS_IR 7449.35 500-yr 25000.00 591.39 608.69 598.77 609.026 0.000140 4.62 5417.77 368.49 0.21
Manistique Manistique_DS_IR 7449.35 200-yr 22000.00 591.39 608.01 598.31 608.296 0.000127 4.26 5167.47 367.21 0.20
Manistique Manistique_DS_IR 7449.35 100-yr 20000.00 591.39 607.54 597.98 607.786 0.000118 4.01 4992.57 366.49 0.19
Manistique Manistique_DS_IR 7449.35 25-yr 15500.00 591.39 606.39 597.24 606.573 0.000094 3.39 4575.27 363.61 0.17
Manistique Manistique_DS_IR 7449.35 20-yr 14750.00 591.39 606.19 597.11 606.360 0.000090 3.28 4502.05 362.95 0.16
Manistique Manistique_DS_IR 7449.35 15-yr 13800.00 591.39 605.93 596.93 606.083 0.000084 3.13 4406.93 362.12 0.16
Manistique Manistique_DS_IR 7449.35 10-yr 13468.00 591.39 605.84 596.86 605.987 0.000082 3.08 4374.14 361.84 0.16
Manistique Manistique_DS_IR 7449.35 5-yr 11000.00 591.39 605.12 596.41 605.232 0.000067 2.67 4114.82 359.56 0.14
Manistique Manistique_DS_IR 7449.35 2-yr 7700.00 591.39 604.06 595.67 604.126 0.000045 2.06 3735.17 356.28 0.11
Manistique Manistique_DS_IR 7449.35 Mar - Jun Avg 2220.00 591.39 602.47 593.71 602.474 0.000006 0.70 3170.48 352.27 0.04
Manistique Manistique_DS_IR 7449.35 Jun Avg 1270.00 591.39 601.91 593.17 601.911 0.000003 0.43 2974.13 350.87 0.03
Manistique Manistique_DS_IR 7449.35 Jul Avg 857.00 591.39 601.62 592.86 601.622 0.000001 0.30 2873.50 350.15 0.02
Manistique Manistique_DS_IR 7449.35 Aug Avg 675.00 591.39 601.48 592.71 601.481 0.000001 0.24 2824.33 349.80 0.01 

Manistique Manistique_DS_IR 7441.23 500-yr 25000.00 590.32 608.72 597.77 609.014 0.000112 4.37 5734.64 365.62 0.19
Manistique Manistique_DS_IR 7441.23 200-yr 22000.00 590.32 608.03 597.29 608.285 0.000101 4.02 5484.94 365.32 0.18
Manistique Manistique_DS_IR 7441.23 100-yr 20000.00 590.32 607.56 596.98 607.777 0.000092 3.77 5310.18 365.10 0.17
Manistique Manistique_DS_IR 7441.23 25-yr 15500.00 590.32 606.41 596.23 606.565 0.000072 3.17 4895.81 358.05 0.15
Manistique Manistique_DS_IR 7441.23 20-yr 14750.00 590.32 606.21 596.09 606.353 0.000069 3.06 4823.43 357.69 0.15
Manistique Manistique_DS_IR 7441.23 15-yr 13800.00 590.32 605.94 595.92 606.076 0.000064 2.92 4729.31 357.25 0.14
Manistique Manistique_DS_IR 7441.23 10-yr 13468.00 590.32 605.85 595.85 605.981 0.000063 2.87 4696.80 357.10 0.14
Manistique Manistique_DS_IR 7441.23 5-yr 11000.00 590.32 605.13 595.37 605.227 0.000050 2.48 4439.59 355.89 0.12
Manistique Manistique_DS_IR 7441.23 2-yr 7700.00 590.32 604.07 594.69 604.123 0.000033 1.90 4061.73 354.06 0.10
Manistique Manistique_DS_IR 7441.23 Mar - Jun Avg 2220.00 590.32 602.47 592.99 602.473 0.000004 0.63 3497.51 351.28 0.04
Manistique Manistique_DS_IR 7441.23 Jun Avg 1270.00 590.32 601.91 592.45 601.910 0.000002 0.38 3301.39 350.31 0.02
Manistique Manistique_DS_IR 7441.23 Jul Avg 857.00 590.32 601.62 592.19 601.622 0.000001 0.27 3200.86 349.81 0.02
Manistique Manistique_DS_IR 7441.23 Aug Avg 675.00 590.32 601.48 592.07 601.481 0.000001 0.21 3151.69 349.56 0.01 

Manistique Manistique_DS_IR 7436.943 Bridge 

Manistique Manistique_DS_IR 7432.42 500-yr 25000.00 589.38 608.73 597.14 608.998 0.000105 4.16 6006.89 363.92 0.18
Manistique Manistique_DS_IR 7432.42 200-yr 22000.00 589.38 608.04 596.68 608.271 0.000093 3.82 5760.52 359.67 0.17
Manistique Manistique_DS_IR 7432.42 100-yr 20000.00 589.38 607.57 596.38 607.764 0.000085 3.58 5588.23 359.32 0.16
Manistique Manistique_DS_IR 7432.42 25-yr 15500.00 589.38 606.42 595.62 606.556 0.000066 3.00 5176.00 358.49 0.14
Manistique Manistique_DS_IR 7432.42 20-yr 14750.00 589.38 606.21 595.48 606.344 0.000062 2.89 5103.38 358.34 0.13
Manistique Manistique_DS_IR 7432.42 15-yr 13800.00 589.38 605.95 595.31 606.068 0.000058 2.76 5008.90 358.15 0.13
Manistique Manistique_DS_IR 7432.42 10-yr 13468.00 589.38 605.86 595.25 605.973 0.000057 2.71 4976.28 358.08 0.13
Manistique Manistique_DS_IR 7432.42 5-yr 11000.00 589.38 605.14 594.76 605.221 0.000045 2.33 4717.69 357.54 0.11
Manistique Manistique_DS_IR 7432.42 2-yr 7700.00 589.38 604.07 594.07 604.119 0.000029 1.78 4337.00 356.53 0.09
Manistique Manistique_DS_IR 7432.42 Mar - Jun Avg 2220.00 589.38 601.79 592.45 601.796 0.000005 0.63 3526.63 354.31 0.04
Manistique Manistique_DS_IR 7432.42 Jun Avg 1270.00 589.38 601.24 591.93 601.238 0.000002 0.38 3330.44 353.86 0.02
Manistique Manistique_DS_IR 7432.42 Jul Avg 857.00 589.38 600.95 591.61 600.953 0.000001 0.27 3229.85 353.63 0.02 
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River 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)

Manistique Manistique_DS_IR 7432.42 Aug Avg 675.00 589.38 600.81 591.25 600.813 0.000001 0.21 3180.62 353.51 0.01 

Manistique Manistique_DS_IR 7429.313 Inl Struct 

Manistique Manistique_DS_IR 7426.4 500-yr 25000.00 588.68 602.53 603.160 0.000370 6.36 3938.45 359.12 0.34
Manistique Manistique_DS_IR 7426.4 200-yr 22000.00 588.68 602.14 602.660 0.000323 5.80 3796.72 358.56 0.31
Manistique Manistique_DS_IR 7426.4 100-yr 20000.00 588.68 601.50 601.986 0.000327 5.61 3567.24 357.66 0.31
Manistique Manistique_DS_IR 7426.4 25-yr 15500.00 588.68 598.93 599.459 0.000520 5.84 2653.34 354.03 0.38
Manistique Manistique_DS_IR 7426.4 20-yr 14750.00 588.68 598.69 599.201 0.000524 5.74 2568.35 353.69 0.38
Manistique Manistique_DS_IR 7426.4 15-yr 13800.00 588.68 598.38 598.867 0.000530 5.61 2458.67 353.25 0.38
Manistique Manistique_DS_IR 7426.4 10-yr 13468.00 588.68 598.27 598.749 0.000531 5.57 2419.72 353.09 0.37
Manistique Manistique_DS_IR 7426.4 5-yr 11000.00 588.68 597.42 597.834 0.000546 5.19 2119.51 351.89 0.37
Manistique Manistique_DS_IR 7426.4 2-yr 7700.00 588.68 596.15 596.482 0.000576 4.59 1676.86 350.10 0.37
Manistique Manistique_DS_IR 7426.4 Mar - Jun Avg 2220.00 588.68 593.37 593.513 0.000674 3.04 730.07 331.66 0.36
Manistique Manistique_DS_IR 7426.4 Jun Avg 1270.00 588.68 592.66 592.762 0.000728 2.55 498.52 325.43 0.36
Manistique Manistique_DS_IR 7426.4 Jul Avg 857.00 588.68 592.28 592.358 0.000606 2.28 376.44 279.09 0.35
Manistique Manistique_DS_IR 7426.4 Aug Avg 675.00 588.68 592.09 592.157 0.000509 2.07 325.40 262.72 0.33 

Manistique Manistique_DS_IR 7382.49 500-yr 25000.00 588.68 602.53 603.139 0.000349 6.27 3986.18 353.28 0.33
Manistique Manistique_DS_IR 7382.49 200-yr 22000.00 588.68 602.13 602.641 0.000304 5.72 3847.15 352.78 0.30
Manistique Manistique_DS_IR 7382.49 100-yr 20000.00 588.68 601.49 601.967 0.000307 5.52 3621.51 351.53 0.30
Manistique Manistique_DS_IR 7382.49 25-yr 15500.00 588.68 598.93 599.428 0.000456 5.68 2729.69 344.06 0.36
Manistique Manistique_DS_IR 7382.49 20-yr 14750.00 588.68 598.69 599.169 0.000455 5.57 2647.32 343.40 0.35
Manistique Manistique_DS_IR 7382.49 15-yr 13800.00 588.68 598.38 598.836 0.000455 5.43 2541.13 342.56 0.35
Manistique Manistique_DS_IR 7382.49 10-yr 13468.00 588.68 598.27 598.717 0.000454 5.38 2503.45 342.25 0.35
Manistique Manistique_DS_IR 7382.49 5-yr 11000.00 588.68 597.42 597.801 0.000450 4.97 2213.63 339.93 0.34
Manistique Manistique_DS_IR 7382.49 2-yr 7700.00 588.68 596.16 596.448 0.000438 4.31 1788.11 336.50 0.33
Manistique Manistique_DS_IR 7382.49 Mar - Jun Avg 2220.00 588.68 593.38 593.479 0.000379 2.58 861.90 328.47 0.28
Manistique Manistique_DS_IR 7382.49 Jun Avg 1270.00 588.68 592.67 592.729 0.000331 2.01 630.41 324.19 0.25
Manistique Manistique_DS_IR 7382.49 Jul Avg 857.00 588.68 592.28 592.329 0.000295 1.69 507.06 321.89 0.24
Manistique Manistique_DS_IR 7382.49 Aug Avg 675.00 588.68 592.10 592.131 0.000270 1.51 446.36 320.75 0.23 

Manistique Manistique_DS_IR 7338.19 500-yr 25000.00 588.40 602.51 603.123 0.000347 6.30 3967.25 343.94 0.33
Manistique Manistique_DS_IR 7338.19 200-yr 22000.00 588.40 602.12 602.628 0.000301 5.74 3833.38 343.41 0.30
Manistique Manistique_DS_IR 7338.19 100-yr 20000.00 588.40 601.48 601.953 0.000302 5.53 3614.30 342.55 0.30
Manistique Manistique_DS_IR 7338.19 25-yr 15500.00 588.40 598.91 599.407 0.000446 5.66 2739.05 339.15 0.35
Manistique Manistique_DS_IR 7338.19 20-yr 14750.00 588.40 598.67 599.148 0.000445 5.55 2657.97 338.83 0.35
Manistique Manistique_DS_IR 7338.19 15-yr 13800.00 588.40 598.36 598.815 0.000444 5.40 2553.24 338.42 0.35
Manistique Manistique_DS_IR 7338.19 10-yr 13468.00 588.40 598.25 598.696 0.000443 5.35 2516.07 338.28 0.35
Manistique Manistique_DS_IR 7338.19 5-yr 11000.00 588.40 597.40 597.780 0.000438 4.93 2229.44 337.06 0.34
Manistique Manistique_DS_IR 7338.19 2-yr 7700.00 588.40 596.14 596.427 0.000424 4.26 1806.87 334.88 0.32
Manistique Manistique_DS_IR 7338.19 Mar - Jun Avg 2220.00 588.40 593.36 593.461 0.000342 2.49 889.80 324.41 0.27
Manistique Manistique_DS_IR 7338.19 Jun Avg 1270.00 588.40 592.66 592.714 0.000288 1.92 661.52 320.84 0.24
Manistique Manistique_DS_IR 7338.19 Jul Avg 857.00 588.40 592.28 592.316 0.000227 1.58 543.05 306.13 0.21
Manistique Manistique_DS_IR 7338.19 Aug Avg 675.00 588.40 592.09 592.119 0.000199 1.39 485.58 305.73 0.19 

Manistique Manistique_DS_IR 7228.22 500-yr 25000.00 590.03 602.19 597.04 603.051 0.000544 7.45 3356.67 309.49 0.40
Manistique Manistique_DS_IR 7228.22 200-yr 22000.00 590.03 601.86 596.52 602.567 0.000466 6.76 3254.21 308.71 0.37
Manistique Manistique_DS_IR 7228.22 100-yr 20000.00 590.03 601.23 596.17 601.893 0.000470 6.53 3061.20 307.24 0.36
Manistique Manistique_DS_IR 7228.22 25-yr 15500.00 590.03 598.59 595.32 599.321 0.000754 6.86 2258.13 300.61 0.44
Manistique Manistique_DS_IR 7228.22 20-yr 14750.00 590.03 598.36 595.19 599.063 0.000755 6.74 2188.73 299.91 0.44
Manistique Manistique_DS_IR 7228.22 15-yr 13800.00 590.03 598.06 594.99 598.730 0.000756 6.57 2099.29 299.02 0.44
Manistique Manistique_DS_IR 7228.22 10-yr 13468.00 590.03 597.95 594.94 598.612 0.000757 6.51 2067.63 298.71 0.44
Manistique Manistique_DS_IR 7228.22 5-yr 11000.00 590.03 597.13 594.40 597.699 0.000757 6.03 1824.18 296.29 0.43
Manistique Manistique_DS_IR 7228.22 2-yr 7700.00 590.03 595.92 593.64 596.352 0.000752 5.25 1467.68 292.70 0.41
Manistique Manistique_DS_IR 7228.22 Mar - Jun Avg 2220.00 590.03 593.24 592.00 593.402 0.000733 3.20 693.51 284.77 0.36
Manistique Manistique_DS_IR 7228.22 Jun Avg 1270.00 590.03 592.56 591.58 592.663 0.000697 2.53 501.00 280.70 0.33
Manistique Manistique_DS_IR 7228.22 Jul Avg 857.00 590.03 592.20 591.34 592.273 0.000648 2.14 400.56 274.30 0.31
Manistique Manistique_DS_IR 7228.22 Aug Avg 675.00 590.03 592.02 591.23 592.081 0.000618 1.92 351.72 273.30 0.30 

Manistique Manistique_DS_IR 7117.12 500-yr 25000.00 590.13 601.81 597.50 602.951 0.000766 8.58 2927.42 280.39 0.46
Manistique Manistique_DS_IR 7117.12 200-yr 22000.00 590.13 601.56 596.96 602.485 0.000642 7.74 2856.68 279.83 0.42
Manistique Manistique_DS_IR 7117.12 100-yr 20000.00 590.13 600.94 596.59 601.812 0.000647 7.48 2686.00 278.45 0.42
Manistique Manistique_DS_IR 7117.12 25-yr 15500.00 590.13 598.18 595.71 599.191 0.001140 8.06 1925.25 272.22 0.53
Manistique Manistique_DS_IR 7117.12 20-yr 14750.00 590.13 597.96 595.55 598.934 0.001145 7.92 1865.12 271.73 0.53
Manistique Manistique_DS_IR 7117.12 15-yr 13800.00 590.13 597.67 595.34 598.602 0.001150 7.73 1787.58 271.08 0.53
Manistique Manistique_DS_IR 7117.12 10-yr 13468.00 590.13 597.57 595.28 598.484 0.001152 7.66 1760.09 270.85 0.53
Manistique Manistique_DS_IR 7117.12 5-yr 11000.00 590.13 596.79 594.73 597.574 0.001167 7.11 1548.71 269.09 0.52
Manistique Manistique_DS_IR 7117.12 2-yr 7700.00 590.13 595.63 593.92 596.230 0.001191 6.22 1237.93 266.47 0.51
Manistique Manistique_DS_IR 7117.12 Mar - Jun Avg 2220.00 590.13 593.03 592.21 593.284 0.001384 4.01 554.04 260.63 0.48
Manistique Manistique_DS_IR 7117.12 Jun Avg 1270.00 590.13 592.37 591.80 592.545 0.001540 3.32 382.36 259.14 0.48
Manistique Manistique_DS_IR 7117.12 Jul Avg 857.00 590.13 592.02 591.57 592.156 0.001722 2.94 291.31 258.33 0.49
Manistique Manistique_DS_IR 7117.12 Aug Avg 675.00 590.13 591.85 591.45 591.964 0.001863 2.74 246.17 257.92 0.49 

Manistique Manistique_DS_IR 7011.3 500-yr 25000.00 589.44 601.59 597.58 602.854 0.000834 9.05 2840.14 278.53 0.49
Manistique Manistique_DS_IR 7011.3 200-yr 22000.00 589.44 601.39 597.03 602.405 0.000688 8.12 2783.33 278.03 0.44
Manistique Manistique_DS_IR 7011.3 100-yr 20000.00 589.44 600.78 596.63 601.732 0.000692 7.85 2615.34 276.58 0.44
Manistique Manistique_DS_IR 7011.3 25-yr 15500.00 589.44 597.89 595.73 599.047 0.001291 8.63 1826.08 269.63 0.57
Manistique Manistique_DS_IR 7011.3 20-yr 14750.00 589.44 597.68 595.56 598.790 0.001296 8.48 1767.70 269.11 0.57
Manistique Manistique_DS_IR 7011.3 15-yr 13800.00 589.44 597.40 595.36 598.458 0.001302 8.28 1692.46 268.44 0.57
Manistique Manistique_DS_IR 7011.3 10-yr 13468.00 589.44 597.30 595.28 598.340 0.001303 8.20 1665.80 268.20 0.57
Manistique Manistique_DS_IR 7011.3 5-yr 11000.00 589.44 596.53 594.67 597.430 0.001316 7.61 1461.05 266.36 0.56
Manistique Manistique_DS_IR 7011.3 2-yr 7700.00 589.44 595.40 593.77 596.087 0.001330 6.66 1160.63 263.64 0.55
Manistique Manistique_DS_IR 7011.3 Mar - Jun Avg 2220.00 589.44 592.90 591.90 593.148 0.001168 4.00 554.71 232.03 0.46
Manistique Manistique_DS_IR 7011.3 Jun Avg 1270.00 589.44 592.25 591.45 592.404 0.001073 3.13 405.70 228.59 0.41
Manistique Manistique_DS_IR 7011.3 Jul Avg 857.00 589.44 591.90 591.20 592.011 0.001005 2.63 326.47 226.74 0.39
Manistique Manistique_DS_IR 7011.3 Aug Avg 675.00 589.44 591.73 591.03 591.817 0.000953 2.35 287.38 225.82 0.37 

Manistique Manistique_DS_IR 6458.1 500-yr 25000.00 589.23 601.22 596.79 602.395 0.000740 8.75 2934.07 278.53 0.46
Manistique Manistique_DS_IR 6458.1 200-yr 22000.00 589.23 601.09 596.19 602.026 0.000595 7.79 2899.64 278.16 0.41
Manistique Manistique_DS_IR 6458.1 100-yr 20000.00 589.23 600.49 595.83 601.353 0.000595 7.50 2731.39 276.33 0.41
Manistique Manistique_DS_IR 6458.1 25-yr 15500.00 589.23 597.20 594.94 598.330 0.001272 8.53 1840.67 266.40 0.56 
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River 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)

Manistique Manistique_DS_IR 6458.1 20-yr 14750.00 589.23 596.98 594.78 598.070 0.001279 8.38 1781.96 265.73 0.56
Manistique Manistique_DS_IR 6458.1 15-yr 13800.00 589.23 596.70 594.58 597.734 0.001288 8.18 1706.41 264.87 0.56
Manistique Manistique_DS_IR 6458.1 10-yr 13468.00 589.23 596.60 594.51 597.615 0.001292 8.10 1679.65 264.56 0.56
Manistique Manistique_DS_IR 6458.1 5-yr 11000.00 589.23 595.82 593.95 596.696 0.001315 7.52 1474.75 262.21 0.55
Manistique Manistique_DS_IR 6458.1 2-yr 7700.00 589.23 594.67 593.10 595.339 0.001358 6.59 1174.06 258.71 0.54
Manistique Manistique_DS_IR 6458.1 Mar - Jun Avg 2220.00 589.23 592.13 591.36 592.405 0.001544 4.20 528.13 251.07 0.51
Manistique Manistique_DS_IR 6458.1 Jun Avg 1270.00 589.23 591.48 590.93 591.670 0.001675 3.47 366.11 249.13 0.50
Manistique Manistique_DS_IR 6458.1 Jul Avg 857.00 589.23 591.13 590.72 591.281 0.001817 3.06 279.73 246.28 0.51
Manistique Manistique_DS_IR 6458.1 Aug Avg 675.00 589.23 590.96 590.60 591.083 0.001949 2.86 235.65 244.16 0.51 

Manistique Manistique_DS_IR 6127.46 500-yr 25000.00 588.23 601.10 596.10 602.105 0.000701 8.06 3167.27 392.76 0.43
Manistique Manistique_DS_IR 6127.46 200-yr 22000.00 588.23 601.00 595.58 601.794 0.000559 7.15 3128.88 385.08 0.38
Manistique Manistique_DS_IR 6127.46 100-yr 20000.00 588.23 600.39 595.21 601.124 0.000556 6.89 2911.42 291.32 0.38
Manistique Manistique_DS_IR 6127.46 25-yr 15500.00 588.23 596.88 594.31 597.878 0.001223 7.99 1940.35 271.71 0.53
Manistique Manistique_DS_IR 6127.46 20-yr 14750.00 588.23 596.66 594.15 597.618 0.001227 7.86 1879.02 270.98 0.53
Manistique Manistique_DS_IR 6127.46 15-yr 13800.00 588.23 596.37 593.95 597.281 0.001231 7.67 1800.16 270.04 0.52
Manistique Manistique_DS_IR 6127.46 10-yr 13468.00 588.23 596.26 593.88 597.162 0.001232 7.60 1772.26 269.70 0.52
Manistique Manistique_DS_IR 6127.46 5-yr 11000.00 588.23 595.47 593.30 596.244 0.001239 7.06 1559.05 267.15 0.51
Manistique Manistique_DS_IR 6127.46 2-yr 7700.00 588.23 594.29 592.48 594.885 0.001246 6.18 1246.67 263.35 0.50
Manistique Manistique_DS_IR 6127.46 Mar - Jun Avg 2220.00 588.23 591.72 590.70 591.942 0.001196 3.80 583.88 250.25 0.44
Manistique Manistique_DS_IR 6127.46 Jun Avg 1270.00 588.23 591.07 590.25 591.207 0.001124 3.01 422.30 245.79 0.40
Manistique Manistique_DS_IR 6127.46 Jul Avg 857.00 588.23 590.71 589.99 590.814 0.001074 2.55 336.02 241.91 0.38
Manistique Manistique_DS_IR 6127.46 Aug Avg 675.00 588.23 590.53 589.86 590.616 0.001018 2.30 293.17 236.65 0.36 

Manistique Manistique_DS_IR 6104.588 Bridge 

Manistique Manistique_DS_IR 6086.86 500-yr 25000.00 588.10 598.48 600.270 0.001643 10.78 2360.76 275.84 0.64
Manistique Manistique_DS_IR 6086.86 200-yr 22000.00 588.10 597.79 599.427 0.001652 10.29 2172.48 272.92 0.63
Manistique Manistique_DS_IR 6086.86 100-yr 20000.00 588.10 597.32 598.842 0.001655 9.93 2043.68 270.90 0.63
Manistique Manistique_DS_IR 6086.86 25-yr 15500.00 588.10 596.19 597.446 0.001653 9.01 1740.68 266.09 0.61
Manistique Manistique_DS_IR 6086.86 20-yr 14750.00 588.10 595.99 597.200 0.001650 8.84 1688.08 265.25 0.61
Manistique Manistique_DS_IR 6086.86 15-yr 13800.00 588.10 595.74 596.884 0.001645 8.60 1620.66 264.17 0.60
Manistique Manistique_DS_IR 6086.86 10-yr 13468.00 588.10 595.65 596.771 0.001642 8.52 1596.81 263.78 0.60
Manistique Manistique_DS_IR 6086.86 5-yr 11000.00 588.10 594.95 595.903 0.001618 7.85 1413.65 260.81 0.59
Manistique Manistique_DS_IR 6086.86 2-yr 7700.00 588.10 593.92 594.626 0.001554 6.75 1147.36 256.42 0.56
Manistique Manistique_DS_IR 6086.86 Mar - Jun Avg 2220.00 588.10 591.55 591.804 0.001417 4.02 552.52 246.39 0.47
Manistique Manistique_DS_IR 6086.86 Jun Avg 1270.00 588.10 590.92 591.080 0.001363 3.19 398.11 242.17 0.44
Manistique Manistique_DS_IR 6086.86 Jul Avg 857.00 588.10 590.58 590.695 0.001308 2.71 316.22 237.15 0.41
Manistique Manistique_DS_IR 6086.86 Aug Avg 675.00 588.10 590.41 590.502 0.001264 2.45 275.73 234.10 0.40 

Manistique Manistique_DS_IR 5880.93 500-yr 25000.00 587.77 596.69 596.05 599.520 0.002865 13.55 1891.49 267.80 0.87
Manistique Manistique_DS_IR 5880.93 200-yr 22000.00 587.77 596.02 595.47 598.673 0.003013 13.10 1714.34 263.81 0.88
Manistique Manistique_DS_IR 5880.93 100-yr 20000.00 587.77 595.55 595.09 598.084 0.003138 12.79 1592.12 261.01 0.89
Manistique Manistique_DS_IR 5880.93 25-yr 15500.00 587.77 594.45 594.14 596.677 0.003503 11.98 1308.01 254.40 0.91
Manistique Manistique_DS_IR 5880.93 20-yr 14750.00 587.77 594.26 593.96 596.430 0.003582 11.83 1258.94 253.24 0.92
Manistique Manistique_DS_IR 5880.93 15-yr 13800.00 587.77 594.01 593.75 596.109 0.003698 11.64 1195.30 251.73 0.93
Manistique Manistique_DS_IR 5880.93 10-yr 13468.00 587.77 593.92 593.67 595.996 0.003742 11.58 1172.86 251.20 0.93
Manistique Manistique_DS_IR 5880.93 5-yr 11000.00 587.77 593.23 593.11 595.119 0.004128 11.02 1002.47 247.10 0.95
Manistique Manistique_DS_IR 5880.93 2-yr 7700.00 587.77 592.24 592.24 593.837 0.004934 10.12 761.33 241.18 1.00
Manistique Manistique_DS_IR 5880.93 Mar - Jun Avg 2220.00 587.77 590.36 590.36 591.109 0.006661 6.92 320.59 220.64 1.01
Manistique Manistique_DS_IR 5880.93 Jun Avg 1270.00 587.77 589.88 589.88 590.413 0.007509 5.85 216.93 209.32 1.01
Manistique Manistique_DS_IR 5880.93 Jul Avg 857.00 587.77 589.63 589.63 590.050 0.008093 5.17 165.76 205.81 1.02
Manistique Manistique_DS_IR 5880.93 Aug Avg 675.00 587.77 589.51 589.51 589.870 0.008552 4.83 139.86 204.02 1.03 

Manistique Manistique_DS_IR 5706.87 500-yr 25000.00 586.97 597.00 594.35 598.565 0.001274 10.03 2494.90 281.67 0.59
Manistique Manistique_DS_IR 5706.87 200-yr 22000.00 586.97 596.30 593.84 597.729 0.001292 9.58 2298.83 280.82 0.59
Manistique Manistique_DS_IR 5706.87 100-yr 20000.00 586.97 595.82 593.47 597.147 0.001308 9.26 2161.83 280.22 0.59
Manistique Manistique_DS_IR 5706.87 25-yr 15500.00 586.97 594.66 592.62 595.762 0.001332 8.44 1837.36 278.85 0.58
Manistique Manistique_DS_IR 5706.87 20-yr 14750.00 586.97 594.45 592.47 595.518 0.001336 8.29 1780.38 278.60 0.58
Manistique Manistique_DS_IR 5706.87 15-yr 13800.00 586.97 594.18 592.27 595.201 0.001342 8.09 1706.17 278.29 0.58
Manistique Manistique_DS_IR 5706.87 10-yr 13468.00 586.97 594.09 592.20 595.089 0.001344 8.02 1679.86 278.18 0.58
Manistique Manistique_DS_IR 5706.87 5-yr 11000.00 586.97 593.36 591.67 594.224 0.001357 7.44 1477.93 277.32 0.57
Manistique Manistique_DS_IR 5706.87 2-yr 7700.00 586.97 592.29 590.87 592.951 0.001372 6.52 1181.28 276.05 0.56
Manistique Manistique_DS_IR 5706.87 Mar - Jun Avg 2220.00 586.97 589.97 589.07 590.222 0.001272 4.03 550.26 258.79 0.49
Manistique Manistique_DS_IR 5706.87 Jun Avg 1270.00 586.97 589.37 588.61 589.523 0.001107 3.17 400.13 239.31 0.43
Manistique Manistique_DS_IR 5706.87 Jul Avg 857.00 586.97 589.04 588.36 589.146 0.001027 2.66 321.62 236.59 0.40
Manistique Manistique_DS_IR 5706.87 Aug Avg 675.00 586.97 588.86 588.23 588.952 0.000998 2.41 280.50 235.67 0.39 

Manistique Manistique_DS_IR 5667.007 Bridge 

Manistique Manistique_DS_IR 5632.08 500-yr 25000.00 586.51 594.06 594.06 597.239 0.004658 14.33 1761.72 283.35 1.00
Manistique Manistique_DS_IR 5632.08 200-yr 22000.00 586.51 593.57 593.57 596.467 0.004739 13.68 1621.98 282.29 1.00
Manistique Manistique_DS_IR 5632.08 100-yr 20000.00 586.51 593.21 593.21 595.932 0.004856 13.26 1519.99 281.51 1.00
Manistique Manistique_DS_IR 5632.08 25-yr 15500.00 586.51 592.35 592.34 594.655 0.005185 12.21 1277.95 279.66 1.00
Manistique Manistique_DS_IR 5632.08 20-yr 14750.00 586.51 592.25 592.20 594.431 0.005048 11.87 1250.41 279.45 0.98
Manistique Manistique_DS_IR 5632.08 15-yr 13800.00 586.51 592.12 592.01 594.144 0.004865 11.43 1214.78 279.17 0.96
Manistique Manistique_DS_IR 5632.08 10-yr 13468.00 586.51 592.07 591.94 594.043 0.004808 11.28 1201.34 279.07 0.95
Manistique Manistique_DS_IR 5632.08 5-yr 11000.00 586.51 591.68 591.38 593.269 0.004410 10.13 1091.83 278.23 0.90
Manistique Manistique_DS_IR 5632.08 2-yr 7700.00 586.51 591.04 592.149 0.003898 8.45 914.94 276.87 0.81
Manistique Manistique_DS_IR 5632.08 Mar - Jun Avg 2220.00 586.51 589.37 589.742 0.003361 4.87 456.09 273.19 0.66
Manistique Manistique_DS_IR 5632.08 Jun Avg 1270.00 586.51 588.82 589.088 0.004049 4.14 307.10 265.44 0.68
Manistique Manistique_DS_IR 5632.08 Jul Avg 857.00 586.51 588.50 588.725 0.004552 3.80 225.34 237.78 0.69
Manistique Manistique_DS_IR 5632.08 Aug Avg 675.00 586.51 588.32 588.526 0.005024 3.68 183.64 216.66 0.70 

Manistique Manistique_DS_IR 5576.26 500-yr 25000.00 586.36 593.52 593.48 596.415 0.005152 13.82 1875.60 320.03 0.97
Manistique Manistique_DS_IR 5576.26 200-yr 22000.00 586.36 593.22 592.99 595.708 0.004734 12.81 1779.45 319.01 0.92
Manistique Manistique_DS_IR 5576.26 100-yr 20000.00 586.36 593.00 592.63 595.227 0.004475 12.12 1707.36 318.24 0.89
Manistique Manistique_DS_IR 5576.26 25-yr 15500.00 586.36 592.40 594.092 0.003928 10.53 1519.17 316.16 0.82
Manistique Manistique_DS_IR 5576.26 20-yr 14750.00 586.36 592.29 593.894 0.003839 10.25 1483.92 315.76 0.80
Manistique Manistique_DS_IR 5576.26 15-yr 13800.00 586.36 592.15 593.640 0.003714 9.88 1438.91 315.24 0.79
Manistique Manistique_DS_IR 5576.26 10-yr 13468.00 586.36 592.10 593.549 0.003675 9.76 1422.10 315.05 0.78
Manistique Manistique_DS_IR 5576.26 5-yr 11000.00 586.36 591.67 592.848 0.003378 8.77 1288.20 312.67 0.73 
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River 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)

Manistique Manistique_DS_IR 5576.26 2-yr 7700.00 586.36 591.00 591.814 0.002920 7.27 1081.50 305.61 0.66
Manistique Manistique_DS_IR 5576.26 Mar - Jun Avg 2220.00 586.36 589.30 589.534 0.001918 3.86 578.37 286.03 0.47
Manistique Manistique_DS_IR 5576.26 Jun Avg 1270.00 586.36 588.74 588.880 0.001825 3.03 419.46 274.37 0.43
Manistique Manistique_DS_IR 5576.26 Jul Avg 857.00 586.36 588.41 588.511 0.001847 2.60 329.78 267.52 0.41
Manistique Manistique_DS_IR 5576.26 Aug Avg 675.00 586.36 588.22 588.312 0.001717 2.38 283.74 241.55 0.39 

Manistique Manistique_DS_IR 5458.53 500-yr 25000.00 586.18 593.88 595.625 0.002860 10.69 2412.83 386.54 0.72
Manistique Manistique_DS_IR 5458.53 200-yr 22000.00 586.18 593.46 595.008 0.002758 10.06 2250.98 383.21 0.70
Manistique Manistique_DS_IR 5458.53 100-yr 20000.00 586.18 593.17 594.580 0.002679 9.60 2138.74 380.57 0.69
Manistique Manistique_DS_IR 5458.53 25-yr 15500.00 586.18 592.45 593.555 0.002467 8.47 1869.01 373.20 0.64
Manistique Manistique_DS_IR 5458.53 20-yr 14750.00 586.18 592.32 593.374 0.002426 8.27 1821.12 371.88 0.64
Manistique Manistique_DS_IR 5458.53 15-yr 13800.00 586.18 592.16 593.140 0.002372 8.00 1758.99 370.15 0.63
Manistique Manistique_DS_IR 5458.53 10-yr 13468.00 586.18 592.10 593.057 0.002353 7.90 1736.86 369.54 0.62
Manistique Manistique_DS_IR 5458.53 5-yr 11000.00 586.18 591.63 592.412 0.002194 7.14 1564.33 364.70 0.59
Manistique Manistique_DS_IR 5458.53 2-yr 7700.00 586.18 590.91 591.458 0.001923 5.95 1305.82 357.33 0.54
Manistique Manistique_DS_IR 5458.53 Mar - Jun Avg 2220.00 586.18 589.18 589.334 0.001205 3.14 707.23 337.63 0.38
Manistique Manistique_DS_IR 5458.53 Jun Avg 1270.00 586.18 588.61 588.702 0.001094 2.46 516.48 327.66 0.35
Manistique Manistique_DS_IR 5458.53 Jul Avg 857.00 586.18 588.27 588.336 0.001093 2.11 405.63 321.37 0.33
Manistique Manistique_DS_IR 5458.53 Aug Avg 675.00 586.18 588.09 588.144 0.001093 1.94 348.03 312.70 0.32 

Manistique Manistique_DS_IR 5355.61 500-yr 25000.00 586.18 592.85 592.65 595.158 0.006040 12.21 2059.14 402.31 0.94
Manistique Manistique_DS_IR 5355.61 200-yr 22000.00 586.18 592.48 592.22 594.553 0.005989 11.57 1910.41 400.55 0.92
Manistique Manistique_DS_IR 5355.61 100-yr 20000.00 586.18 592.21 591.95 594.133 0.005995 11.14 1802.72 399.27 0.91
Manistique Manistique_DS_IR 5355.61 25-yr 15500.00 586.18 591.55 591.26 593.129 0.006060 10.09 1540.49 396.14 0.89
Manistique Manistique_DS_IR 5355.61 20-yr 14750.00 586.18 591.43 592.952 0.006075 9.89 1494.05 395.59 0.89
Manistique Manistique_DS_IR 5355.61 15-yr 13800.00 586.18 591.28 592.723 0.006125 9.65 1431.84 394.84 0.89
Manistique Manistique_DS_IR 5355.61 10-yr 13468.00 586.18 591.22 592.641 0.006156 9.57 1408.85 394.56 0.89
Manistique Manistique_DS_IR 5355.61 5-yr 11000.00 586.18 590.78 592.010 0.006337 8.90 1237.00 391.73 0.88
Manistique Manistique_DS_IR 5355.61 2-yr 7700.00 586.18 590.12 591.079 0.006806 7.87 978.38 387.83 0.87
Manistique Manistique_DS_IR 5355.61 Mar - Jun Avg 2220.00 586.18 588.67 589.065 0.006756 5.05 439.93 324.54 0.76
Manistique Manistique_DS_IR 5355.61 Jun Avg 1270.00 586.18 588.17 588.459 0.006220 4.32 293.83 255.43 0.71
Manistique Manistique_DS_IR 5355.61 Jul Avg 857.00 586.18 587.87 588.101 0.005815 3.82 224.33 219.75 0.67
Manistique Manistique_DS_IR 5355.61 Aug Avg 675.00 586.18 587.72 587.42 587.911 0.005869 3.55 190.36 208.17 0.65 

Manistique Manistique_DS_IR 5029.04 500-yr 25000.00 583.53 591.93 593.467 0.003432 9.98 2553.59 451.52 0.71
Manistique Manistique_DS_IR 5029.04 200-yr 22000.00 583.53 591.57 592.920 0.003275 9.35 2391.40 445.76 0.69
Manistique Manistique_DS_IR 5029.04 100-yr 20000.00 583.53 591.29 592.528 0.003211 8.95 2267.04 441.28 0.67
Manistique Manistique_DS_IR 5029.04 25-yr 15500.00 583.53 590.62 591.595 0.003005 7.92 1976.10 430.64 0.63
Manistique Manistique_DS_IR 5029.04 20-yr 14750.00 583.53 590.52 591.437 0.002940 7.71 1929.67 428.92 0.63
Manistique Manistique_DS_IR 5029.04 15-yr 13800.00 583.53 590.35 591.216 0.002914 7.48 1857.54 426.23 0.62
Manistique Manistique_DS_IR 5029.04 10-yr 13468.00 583.53 590.27 591.128 0.002936 7.43 1825.74 425.04 0.62
Manistique Manistique_DS_IR 5029.04 5-yr 11000.00 583.53 589.82 590.527 0.002825 6.76 1633.53 417.76 0.59
Manistique Manistique_DS_IR 5029.04 2-yr 7700.00 583.53 589.11 589.622 0.002681 5.76 1340.17 410.08 0.56
Manistique Manistique_DS_IR 5029.04 Mar - Jun Avg 2220.00 583.53 587.15 587.396 0.003810 3.97 558.76 363.38 0.56
Manistique Manistique_DS_IR 5029.04 Jun Avg 1270.00 583.53 586.58 586.765 0.004249 3.47 366.49 307.71 0.56
Manistique Manistique_DS_IR 5029.04 Jul Avg 857.00 583.53 586.23 586.392 0.004624 3.21 266.90 263.59 0.56
Manistique Manistique_DS_IR 5029.04 Aug Avg 675.00 583.53 586.04 586.189 0.004688 3.07 219.84 232.41 0.56 

Manistique Manistique_DS_IR 4743.934 500-yr 25000.00 578.12 589.87 589.87 592.092 0.006392 12.08 2160.14 531.28 0.96
Manistique Manistique_DS_IR 4743.934 200-yr 22000.00 578.12 589.45 589.45 591.549 0.006726 11.69 1943.54 513.27 0.98
Manistique Manistique_DS_IR 4743.934 100-yr 20000.00 578.12 589.19 589.19 591.166 0.006811 11.32 1813.11 500.49 0.97
Manistique Manistique_DS_IR 4743.934 25-yr 15500.00 578.12 588.50 588.50 590.231 0.007528 10.58 1480.89 456.28 1.00
Manistique Manistique_DS_IR 4743.934 20-yr 14750.00 578.12 588.35 588.35 590.065 0.007877 10.52 1413.47 450.21 1.01
Manistique Manistique_DS_IR 4743.934 15-yr 13800.00 578.12 588.21 588.21 589.849 0.007970 10.29 1349.45 444.36 1.01
Manistique Manistique_DS_IR 4743.934 10-yr 13468.00 578.12 588.18 588.18 589.771 0.007784 10.12 1338.73 443.37 1.00
Manistique Manistique_DS_IR 4743.934 5-yr 11000.00 578.12 587.76 587.76 589.172 0.008291 9.53 1155.52 426.16 1.01
Manistique Manistique_DS_IR 4743.934 2-yr 7700.00 578.12 587.14 587.14 588.283 0.008981 8.56 899.43 405.76 1.01
Manistique Manistique_DS_IR 4743.934 Mar - Jun Avg 2220.00 578.12 584.69 584.69 585.571 0.011771 7.55 294.04 172.77 1.02
Manistique Manistique_DS_IR 4743.934 Jun Avg 1270.00 578.12 584.01 584.01 584.716 0.013573 6.74 188.44 140.03 1.02
Manistique Manistique_DS_IR 4743.934 Jul Avg 857.00 578.12 583.65 583.65 584.223 0.014192 6.09 140.67 122.33 1.00
Manistique Manistique_DS_IR 4743.934 Aug Avg 675.00 578.12 583.44 583.44 583.962 0.014888 5.77 117.01 112.54 1.00 

Manistique Manistique_DS_IR 4400.923 500-yr 25000.00 575.52 586.04 584.35 587.428 0.003966 9.44 2657.21 561.75 0.65
Manistique Manistique_DS_IR 4400.923 200-yr 22000.00 575.52 585.62 583.94 586.843 0.003832 8.88 2481.97 549.76 0.63
Manistique Manistique_DS_IR 4400.923 100-yr 20000.00 575.52 585.30 583.66 586.426 0.003766 8.51 2354.29 546.53 0.62
Manistique Manistique_DS_IR 4400.923 25-yr 15500.00 575.52 584.54 582.98 585.428 0.003581 7.57 2047.80 539.47 0.59
Manistique Manistique_DS_IR 4400.923 20-yr 14750.00 575.52 584.41 582.85 585.257 0.003521 7.39 1996.72 538.68 0.58
Manistique Manistique_DS_IR 4400.923 15-yr 13800.00 575.52 584.25 582.28 585.041 0.003424 7.14 1933.50 537.70 0.57
Manistique Manistique_DS_IR 4400.923 10-yr 13468.00 575.52 584.20 582.20 584.968 0.003376 7.04 1913.06 537.38 0.56
Manistique Manistique_DS_IR 4400.923 5-yr 11000.00 575.52 583.66 581.62 584.314 0.003297 6.46 1702.58 534.10 0.55
Manistique Manistique_DS_IR 4400.923 2-yr 7700.00 575.52 582.84 580.73 583.327 0.003214 5.58 1380.55 529.05 0.52
Manistique Manistique_DS_IR 4400.923 Mar - Jun Avg 2220.00 575.52 579.97 578.71 580.193 0.002322 3.76 590.84 370.43 0.42
Manistique Manistique_DS_IR 4400.923 Jun Avg 1270.00 575.52 579.32 578.06 579.449 0.001860 2.88 440.72 308.78 0.36
Manistique Manistique_DS_IR 4400.923 Jul Avg 857.00 575.52 579.07 577.70 579.151 0.001269 2.22 386.68 278.78 0.29
Manistique Manistique_DS_IR 4400.923 Aug Avg 675.00 575.52 578.98 577.50 579.031 0.000912 1.84 365.99 263.35 0.25 

Manistique Manistique_DS_IR 4110.90 500-yr 25000.00 574.84 583.37 583.37 585.613 0.008647 12.45 2490.73 614.24 0.92
Manistique Manistique_DS_IR 4110.90 200-yr 22000.00 574.84 582.97 582.97 585.066 0.008806 11.98 2241.67 612.65 0.92
Manistique Manistique_DS_IR 4110.90 100-yr 20000.00 574.84 582.70 582.70 584.682 0.008784 11.57 2081.13 611.62 0.91
Manistique Manistique_DS_IR 4110.90 25-yr 15500.00 574.84 582.01 582.01 583.744 0.009091 10.69 1659.33 608.92 0.91
Manistique Manistique_DS_IR 4110.90 20-yr 14750.00 574.84 581.85 581.85 583.575 0.009424 10.63 1563.12 608.30 0.92
Manistique Manistique_DS_IR 4110.90 15-yr 13800.00 574.84 581.62 581.62 583.345 0.010102 10.60 1423.07 582.82 0.94
Manistique Manistique_DS_IR 4110.90 10-yr 13468.00 574.84 581.52 581.52 583.262 0.010512 10.63 1366.87 554.78 0.96
Manistique Manistique_DS_IR 4110.90 5-yr 11000.00 574.84 581.00 581.00 582.591 0.011570 10.14 1115.00 414.32 0.98
Manistique Manistique_DS_IR 4110.90 2-yr 7700.00 574.84 580.23 580.23 581.561 0.013450 9.24 833.21 322.50 1.01
Manistique Manistique_DS_IR 4110.90 Mar - Jun Avg 2220.00 574.84 578.72 579.136 0.006178 5.17 429.47 221.65 0.65
Manistique Manistique_DS_IR 4110.90 Jun Avg 1270.00 574.84 578.78 578.909 0.001863 2.87 442.88 225.09 0.36
Manistique Manistique_DS_IR 4110.90 Jul Avg 857.00 574.84 578.79 578.849 0.000836 1.92 445.37 225.72 0.24
Manistique Manistique_DS_IR 4110.90 Aug Avg 675.00 574.84 578.80 578.831 0.000516 1.51 446.11 225.91 0.19 

Manistique Manistique_DS_IR 3543.084 500-yr 25000.00 572.43 582.85 583.231 0.000951 4.98 5033.29 690.97 0.32
Manistique Manistique_DS_IR 3543.084 200-yr 22000.00 572.43 582.20 582.555 0.000992 4.80 4589.01 680.47 0.32 
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River 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)

Manistique Manistique_DS_IR 3543.084 100-yr 20000.00 572.43 581.72 582.065 0.001037 4.69 4267.83 675.62 0.33
Manistique Manistique_DS_IR 3543.084 25-yr 15500.00 572.43 580.71 580.997 0.001097 4.32 3586.24 665.21 0.33
Manistique Manistique_DS_IR 3543.084 20-yr 14750.00 572.43 580.51 580.797 0.001117 4.26 3458.75 662.98 0.33
Manistique Manistique_DS_IR 3543.084 15-yr 13800.00 572.43 580.33 580.600 0.001094 4.13 3339.52 660.51 0.32
Manistique Manistique_DS_IR 3543.084 10-yr 13468.00 572.43 580.27 580.532 0.001083 4.08 3298.71 659.67 0.32
Manistique Manistique_DS_IR 3543.084 5-yr 11000.00 572.43 579.84 580.044 0.000966 3.65 3012.21 653.69 0.30
Manistique Manistique_DS_IR 3543.084 2-yr 7700.00 572.43 579.34 579.466 0.000682 2.86 2688.54 646.87 0.25
Manistique Manistique_DS_IR 3543.084 Mar - Jun Avg 2220.00 572.43 578.85 578.861 0.000085 0.94 2372.29 640.13 0.09
Manistique Manistique_DS_IR 3543.084 Jun Avg 1270.00 572.43 578.82 578.820 0.000029 0.54 2351.98 639.70 0.05
Manistique Manistique_DS_IR 3543.084 Jul Avg 857.00 572.43 578.81 578.809 0.000013 0.37 2346.60 639.58 0.03
Manistique Manistique_DS_IR 3543.084 Aug Avg 675.00 572.43 578.80 578.806 0.000008 0.29 2344.92 639.55 0.03 

Manistique Manistique_DS_IR 2639.752 500-yr 25000.00 563.27 581.84 573.23 582.359 0.000952 5.77 4377.53 772.94 0.32
Manistique Manistique_DS_IR 2639.752 200-yr 22000.00 563.27 581.28 572.65 581.728 0.000830 5.38 4112.56 723.03 0.30
Manistique Manistique_DS_IR 2639.752 100-yr 20000.00 563.27 580.88 572.25 581.282 0.000724 5.09 3940.41 664.82 0.28
Manistique Manistique_DS_IR 2639.752 25-yr 15500.00 563.27 580.09 571.26 580.374 0.000470 4.26 3639.22 544.87 0.23
Manistique Manistique_DS_IR 2639.752 20-yr 14750.00 563.27 579.97 571.08 580.235 0.000389 4.10 3600.28 501.84 0.21
Manistique Manistique_DS_IR 2639.752 15-yr 13800.00 563.27 579.84 570.85 580.072 0.000352 3.88 3558.79 497.29 0.20
Manistique Manistique_DS_IR 2639.752 10-yr 13468.00 563.27 579.79 570.75 580.017 0.000340 3.80 3544.77 495.75 0.20
Manistique Manistique_DS_IR 2639.752 5-yr 11000.00 563.27 579.48 570.15 579.636 0.000246 3.19 3449.28 483.30 0.17
Manistique Manistique_DS_IR 2639.752 2-yr 7700.00 563.27 579.14 569.25 579.223 0.000132 2.30 3347.72 470.49 0.12
Manistique Manistique_DS_IR 2639.752 Mar - Jun Avg 2220.00 563.27 578.83 567.02 578.836 0.000012 0.68 3254.60 463.14 0.04
Manistique Manistique_DS_IR 2639.752 Jun Avg 1270.00 563.27 578.81 566.38 578.812 0.000004 0.39 3248.79 462.72 0.02
Manistique Manistique_DS_IR 2639.752 Jul Avg 857.00 563.27 578.80 566.04 578.805 0.000002 0.26 3247.27 462.61 0.01
Manistique Manistique_DS_IR 2639.752 Aug Avg 675.00 563.27 578.80 565.87 578.803 0.000001 0.21 3246.79 462.58 0.01 

Manistique Manistique_DS_IR 2091.316 500-yr 25000.00 560.75 581.86 570.43 582.020 0.000239 3.22 7795.56 792.34 0.17
Manistique Manistique_DS_IR 2091.316 200-yr 22000.00 560.75 581.30 569.92 581.435 0.000202 2.98 7402.26 741.33 0.16
Manistique Manistique_DS_IR 2091.316 100-yr 20000.00 560.75 580.92 569.60 581.037 0.000158 2.80 7166.03 653.57 0.14
Manistique Manistique_DS_IR 2091.316 25-yr 15500.00 560.75 580.13 568.83 580.208 0.000104 2.30 6733.14 600.05 0.11
Manistique Manistique_DS_IR 2091.316 20-yr 14750.00 560.75 580.01 568.70 580.086 0.000096 2.21 6672.58 594.63 0.11
Manistique Manistique_DS_IR 2091.316 15-yr 13800.00 560.75 579.87 568.53 579.937 0.000087 2.09 6599.57 593.15 0.10
Manistique Manistique_DS_IR 2091.316 10-yr 13468.00 560.75 579.82 568.47 579.887 0.000084 2.05 6574.94 592.78 0.10
Manistique Manistique_DS_IR 2091.316 5-yr 11000.00 560.75 579.50 567.97 579.543 0.000060 1.72 6406.72 590.00 0.09
Manistique Manistique_DS_IR 2091.316 2-yr 7700.00 560.75 579.15 567.19 579.174 0.000032 1.24 6227.39 587.00 0.06
Manistique Manistique_DS_IR 2091.316 Mar - Jun Avg 2220.00 560.75 578.83 564.35 578.832 0.000003 0.37 6062.65 584.22 0.02
Manistique Manistique_DS_IR 2091.316 Jun Avg 1270.00 560.75 578.81 563.63 578.810 0.000001 0.21 6052.37 584.05 0.01
Manistique Manistique_DS_IR 2091.316 Jul Avg 857.00 560.75 578.80 563.24 578.805 0.000000 0.14 6049.67 584.01 0.01
Manistique Manistique_DS_IR 2091.316 Aug Avg 675.00 560.75 578.80 563.01 578.803 0.000000 0.11 6048.82 583.99 0.01 

Manistique Manistique_DS_IR 2033.763 Bridge 

Manistique Manistique_DS_IR 1956.513 500-yr 25000.00 560.74 581.64 571.51 581.941 0.000525 4.42 5679.99 662.47 0.24
Manistique Manistique_DS_IR 1956.513 200-yr 22000.00 560.74 581.11 570.99 581.370 0.000408 4.10 5388.77 559.55 0.22
Manistique Manistique_DS_IR 1956.513 100-yr 20000.00 560.74 580.75 570.62 580.983 0.000331 3.84 5221.36 484.36 0.20
Manistique Manistique_DS_IR 1956.513 25-yr 15500.00 560.74 580.02 569.79 580.173 0.000208 3.16 4910.29 410.09 0.16
Manistique Manistique_DS_IR 1956.513 20-yr 14750.00 560.74 579.91 569.65 580.053 0.000193 3.04 4868.06 405.09 0.15
Manistique Manistique_DS_IR 1956.513 15-yr 13800.00 560.74 579.78 569.45 579.908 0.000174 2.87 4816.99 400.58 0.14
Manistique Manistique_DS_IR 1956.513 10-yr 13468.00 560.74 579.74 569.38 579.859 0.000168 2.81 4799.83 399.07 0.14
Manistique Manistique_DS_IR 1956.513 5-yr 11000.00 560.74 579.44 568.84 579.523 0.000121 2.35 4682.85 389.89 0.12
Manistique Manistique_DS_IR 1956.513 2-yr 7700.00 560.74 579.12 567.93 579.163 0.000064 1.69 4559.05 387.73 0.09
Manistique Manistique_DS_IR 1956.513 Mar - Jun Avg 2220.00 560.74 578.83 564.97 578.831 0.000006 0.50 4446.22 385.75 0.03
Manistique Manistique_DS_IR 1956.513 Jun Avg 1270.00 560.74 578.81 564.09 578.810 0.000002 0.29 4439.20 385.63 0.01
Manistique Manistique_DS_IR 1956.513 Jul Avg 857.00 560.74 578.80 563.61 578.805 0.000001 0.19 4437.37 385.59 0.01
Manistique Manistique_DS_IR 1956.513 Aug Avg 675.00 560.74 578.80 563.38 578.803 0.000001 0.15 4436.80 385.58 0.01 

Manistique Manistique_DS_IR 1584.085 500-yr 25000.00 563.20 581.42 571.72 581.757 0.000449 4.74 5729.06 844.77 0.24
Manistique Manistique_DS_IR 1584.085 200-yr 22000.00 563.20 580.89 571.21 581.208 0.000433 4.52 4901.93 792.95 0.23
Manistique Manistique_DS_IR 1584.085 100-yr 20000.00 563.20 580.57 570.86 580.844 0.000392 4.23 4758.13 756.05 0.22
Manistique Manistique_DS_IR 1584.085 25-yr 15500.00 563.20 579.90 570.02 580.084 0.000256 3.47 4480.23 639.13 0.18
Manistique Manistique_DS_IR 1584.085 20-yr 14750.00 563.20 579.80 569.88 579.971 0.000236 3.33 4443.20 633.86 0.17
Manistique Manistique_DS_IR 1584.085 15-yr 13800.00 563.20 579.68 569.67 579.834 0.000211 3.15 4398.87 627.40 0.16
Manistique Manistique_DS_IR 1584.085 10-yr 13468.00 563.20 579.64 569.62 579.788 0.000203 3.08 4384.12 625.66 0.16
Manistique Manistique_DS_IR 1584.085 5-yr 11000.00 563.20 579.37 569.10 579.473 0.000142 2.57 4284.82 613.75 0.13
Manistique Manistique_DS_IR 1584.085 2-yr 7700.00 563.20 579.08 568.33 579.137 0.000073 1.84 4182.38 599.54 0.09
Manistique Manistique_DS_IR 1584.085 Mar - Jun Avg 2220.00 563.20 578.82 566.58 578.829 0.000006 0.54 4091.39 576.61 0.03
Manistique Manistique_DS_IR 1584.085 Jun Avg 1270.00 563.20 578.81 565.77 578.809 0.000002 0.31 4085.80 575.19 0.02
Manistique Manistique_DS_IR 1584.085 Jul Avg 857.00 563.20 578.80 565.43 578.804 0.000001 0.21 4084.34 574.81 0.01
Manistique Manistique_DS_IR 1584.085 Aug Avg 675.00 563.20 578.80 565.26 578.803 0.000001 0.17 4083.88 574.70 0.01 

Manistique Manistique_DS_IR 850.1262 500-yr 25000.00 564.55 580.07 581.141 0.001441 8.31 3048.16 275.58 0.42
Manistique Manistique_DS_IR 850.1262 200-yr 22000.00 564.55 579.78 580.654 0.001212 7.50 2968.88 274.45 0.39
Manistique Manistique_DS_IR 850.1262 100-yr 20000.00 564.55 579.61 580.354 0.001054 6.92 2921.69 273.95 0.36
Manistique Manistique_DS_IR 850.1262 25-yr 15500.00 564.55 579.29 579.764 0.000696 5.52 2834.19 272.87 0.29
Manistique Manistique_DS_IR 850.1262 20-yr 14750.00 564.55 579.25 579.677 0.000639 5.28 2821.72 272.61 0.28
Manistique Manistique_DS_IR 850.1262 15-yr 13800.00 564.55 579.19 579.572 0.000569 4.96 2806.72 272.29 0.26
Manistique Manistique_DS_IR 850.1262 10-yr 13468.00 564.55 579.17 579.537 0.000545 4.85 2801.79 272.18 0.26
Manistique Manistique_DS_IR 850.1262 5-yr 11000.00 564.55 579.05 579.298 0.000377 4.01 2768.42 270.85 0.21
Manistique Manistique_DS_IR 850.1262 2-yr 7700.00 564.55 578.92 579.048 0.000192 2.84 2734.28 269.32 0.15
Manistique Manistique_DS_IR 850.1262 Mar - Jun Avg 2220.00 564.55 578.81 578.821 0.000017 0.83 2704.08 268.64 0.04
Manistique Manistique_DS_IR 850.1262 Jun Avg 1270.00 564.55 578.80 578.807 0.000005 0.47 2702.23 268.60 0.03
Manistique Manistique_DS_IR 850.1262 Jul Avg 857.00 564.55 578.80 578.803 0.000002 0.32 2701.74 268.58 0.02
Manistique Manistique_DS_IR 850.1262 Aug Avg 675.00 564.55 578.80 578.802 0.000002 0.25 2701.59 268.58 0.01 

Manistique Manistique_DS_IR 322.3433 500-yr 25000.00 563.07 579.20 580.340 0.001573 8.57 2924.98 251.45 0.44
Manistique Manistique_DS_IR 322.3433 200-yr 22000.00 563.07 579.10 580.001 0.001252 7.60 2900.98 251.27 0.39
Manistique Manistique_DS_IR 322.3433 100-yr 20000.00 563.07 579.05 579.797 0.001051 6.94 2887.06 251.17 0.36
Manistique Manistique_DS_IR 322.3433 25-yr 15500.00 563.07 578.95 579.404 0.000650 5.43 2861.37 250.98 0.28
Manistique Manistique_DS_IR 322.3433 20-yr 14750.00 563.07 578.93 579.348 0.000591 5.17 2857.81 250.95 0.27
Manistique Manistique_DS_IR 322.3433 15-yr 13800.00 563.07 578.92 579.280 0.000520 4.85 2853.50 250.92 0.25
Manistique Manistique_DS_IR 322.3433 10-yr 13468.00 563.07 578.91 579.257 0.000496 4.73 2852.14 250.91 0.25
Manistique Manistique_DS_IR 322.3433 5-yr 11000.00 563.07 578.87 579.106 0.000334 3.88 2842.84 250.84 0.20 
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River 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)

Manistique Manistique_DS_IR 322.3433 2-yr 7700.00 563.07 578.84 578.950 0.000166 2.72 2833.49 250.77 0.14
Manistique Manistique_DS_IR 322.3433 Mar - Jun Avg 2220.00 563.07 578.80 578.813 0.000014 0.79 2825.37 250.71 0.04
Manistique Manistique_DS_IR 322.3433 Jun Avg 1270.00 563.07 578.80 578.804 0.000005 0.45 2824.86 250.70 0.02
Manistique Manistique_DS_IR 322.3433 Jul Avg 857.00 563.07 578.80 578.802 0.000002 0.30 2824.74 250.70 0.02
Manistique Manistique_DS_IR 322.3433 Aug Avg 675.00 563.07 578.80 578.801 0.000001 0.24 2824.69 250.70 0.01 

Manistique Manistique_DS_IR 57.91025 500-yr 25000.00 565.02 578.80 574.56 579.875 0.001807 8.32 3027.39 325.30 0.46
Manistique Manistique_DS_IR 57.91025 200-yr 22000.00 565.02 578.80 573.99 579.632 0.001400 7.32 3027.39 325.30 0.41
Manistique Manistique_DS_IR 57.91025 100-yr 20000.00 565.02 578.80 573.60 579.488 0.001157 6.66 3027.39 325.30 0.37
Manistique Manistique_DS_IR 57.91025 25-yr 15500.00 565.02 578.80 572.65 579.213 0.000695 5.16 3027.39 325.30 0.29
Manistique Manistique_DS_IR 57.91025 20-yr 14750.00 565.02 578.80 572.47 579.174 0.000629 4.91 3027.39 325.30 0.27
Manistique Manistique_DS_IR 57.91025 15-yr 13800.00 565.02 578.80 572.26 579.127 0.000551 4.59 3027.39 325.30 0.26
Manistique Manistique_DS_IR 57.91025 10-yr 13468.00 565.02 578.80 572.16 579.112 0.000525 4.48 3027.39 325.30 0.25
Manistique Manistique_DS_IR 57.91025 5-yr 11000.00 565.02 578.80 571.57 579.008 0.000350 3.66 3027.39 325.30 0.20
Manistique Manistique_DS_IR 57.91025 2-yr 7700.00 565.02 578.80 570.69 578.902 0.000171 2.56 3027.39 325.30 0.14
Manistique Manistique_DS_IR 57.91025 Mar - Jun Avg 2220.00 565.02 578.80 568.74 578.809 0.000014 0.74 3027.39 325.30 0.04
Manistique Manistique_DS_IR 57.91025 Jun Avg 1270.00 565.02 578.80 568.16 578.803 0.000005 0.42 3027.39 325.30 0.02
Manistique Manistique_DS_IR 57.91025 Jul Avg 857.00 565.02 578.80 567.74 578.801 0.000002 0.29 3027.39 325.30 0.02
Manistique Manistique_DS_IR 57.91025 Aug Avg 675.00 565.02 578.80 567.52 578.801 0.000001 0.22 3027.39 325.30 0.01 

IndianRiver IndianRiver 21813 500-yr 2400.00 611.95 617.22 613.71 617.242 0.000130 1.20 2686.10 1463.91 0.11
IndianRiver IndianRiver 21813 200-yr 2100.00 611.95 616.74 613.57 616.761 0.000161 1.23 2051.47 1114.05 0.12
IndianRiver IndianRiver 21813 100-yr 1900.00 611.95 616.36 613.47 616.382 0.000200 1.27 1669.15 893.31 0.13
IndianRiver IndianRiver 21813 25-yr 1375.00 611.95 615.68 613.19 615.702 0.000247 1.19 1192.98 613.25 0.14
IndianRiver IndianRiver 21813 20-yr 1300.00 611.95 615.58 613.14 615.605 0.000253 1.18 1135.21 594.01 0.14
IndianRiver IndianRiver 21813 15-yr 1215.00 611.95 615.47 613.09 615.492 0.000262 1.16 1069.46 571.31 0.14
IndianRiver IndianRiver 21813 10-yr 1100.00 611.95 615.30 613.02 615.321 0.000283 1.14 974.99 537.04 0.14
IndianRiver IndianRiver 21813 5-yr 900.00 611.95 614.98 612.90 615.001 0.000334 1.11 813.81 478.10 0.15
IndianRiver IndianRiver 21813 2-yr 700.00 611.95 614.66 612.76 614.679 0.000391 1.06 662.23 468.66 0.16
IndianRiver IndianRiver 21813 Mar - Jun Avg 443.00 611.95 613.97 612.56 613.996 0.000318 1.18 374.06 448.40 0.15
IndianRiver IndianRiver 21813 Jun Avg 380.00 611.95 613.81 612.51 613.829 0.000313 1.11 342.73 443.56 0.15
IndianRiver IndianRiver 21813 Jul Avg 290.00 611.95 613.55 612.43 613.570 0.000304 0.99 293.96 436.04 0.14
IndianRiver IndianRiver 21813 Aug Avg 250.00 611.95 613.42 612.39 613.437 0.000304 0.93 268.92 432.18 0.14 

IndianRiver IndianRiver 20154.93 500-yr 2400.00 610.92 616.92 613.42 616.967 0.000218 1.72 1746.72 742.83 0.14
IndianRiver IndianRiver 20154.93 200-yr 2100.00 610.92 616.38 613.26 616.422 0.000264 1.74 1410.33 531.27 0.15
IndianRiver IndianRiver 20154.93 100-yr 1900.00 610.92 615.91 613.14 615.958 0.000333 1.80 1177.19 466.46 0.17
IndianRiver IndianRiver 20154.93 25-yr 1375.00 610.92 615.14 612.82 615.186 0.000397 1.68 859.88 368.89 0.18
IndianRiver IndianRiver 20154.93 20-yr 1300.00 610.92 615.04 612.76 615.080 0.000401 1.65 821.77 360.55 0.18
IndianRiver IndianRiver 20154.93 15-yr 1215.00 610.92 614.91 612.72 614.953 0.000408 1.62 776.96 350.49 0.18
IndianRiver IndianRiver 20154.93 10-yr 1100.00 610.92 614.71 612.63 614.750 0.000433 1.59 707.99 334.41 0.18
IndianRiver IndianRiver 20154.93 5-yr 900.00 610.92 614.26 612.46 614.299 0.000555 1.60 565.18 298.38 0.20
IndianRiver IndianRiver 20154.93 2-yr 700.00 610.92 613.77 612.27 613.812 0.000744 1.63 428.91 256.31 0.22
IndianRiver IndianRiver 20154.93 Mar - Jun Avg 443.00 610.92 613.12 611.98 613.157 0.000934 1.59 279.06 206.07 0.24
IndianRiver IndianRiver 20154.93 Jun Avg 380.00 610.92 612.95 611.90 612.990 0.000966 1.54 246.01 194.19 0.24
IndianRiver IndianRiver 20154.93 Jul Avg 290.00 610.92 612.69 611.76 612.727 0.001013 1.46 198.05 175.53 0.24
IndianRiver IndianRiver 20154.93 Aug Avg 250.00 610.92 612.57 611.69 612.598 0.001030 1.42 176.49 166.46 0.24 

IndianRiver IndianRiver 19176.18 500-yr 2400.00 610.33 616.78 612.38 616.809 0.000117 1.44 2459.27 722.35 0.11
IndianRiver IndianRiver 19176.18 200-yr 2100.00 610.33 616.21 612.25 616.237 0.000137 1.44 2050.55 697.36 0.11
IndianRiver IndianRiver 19176.18 100-yr 1900.00 610.33 615.70 612.14 615.728 0.000169 1.49 1703.80 659.15 0.12
IndianRiver IndianRiver 19176.18 25-yr 1375.00 610.33 614.91 611.85 614.932 0.000177 1.34 1253.97 501.15 0.12
IndianRiver IndianRiver 19176.18 20-yr 1300.00 610.33 614.80 611.81 614.827 0.000175 1.31 1201.93 494.32 0.12
IndianRiver IndianRiver 19176.18 15-yr 1215.00 610.33 614.67 611.75 614.698 0.000174 1.27 1139.61 486.01 0.12
IndianRiver IndianRiver 19176.18 10-yr 1100.00 610.33 614.46 611.68 614.485 0.000180 1.24 1038.12 472.16 0.12
IndianRiver IndianRiver 19176.18 5-yr 900.00 610.33 613.94 611.53 613.966 0.000224 1.23 801.88 437.96 0.13
IndianRiver IndianRiver 19176.18 2-yr 700.00 610.33 613.39 611.39 613.412 0.000252 1.20 589.84 300.21 0.14
IndianRiver IndianRiver 19176.18 Mar - Jun Avg 443.00 610.33 612.62 611.16 612.638 0.000338 1.11 398.37 234.17 0.15
IndianRiver IndianRiver 19176.18 Jun Avg 380.00 610.33 612.41 611.09 612.432 0.000370 1.08 350.74 229.36 0.15
IndianRiver IndianRiver 19176.18 Jul Avg 290.00 610.33 612.10 610.99 612.119 0.000413 1.03 281.38 215.44 0.16
IndianRiver IndianRiver 19176.18 Aug Avg 250.00 610.33 611.96 610.94 611.973 0.000432 1.00 250.65 208.64 0.16 

IndianRiver IndianRiver 18525.36 500-yr 2400.00 609.85 616.64 616.700 0.000234 1.96 1705.32 889.81 0.15
IndianRiver IndianRiver 18525.36 200-yr 2100.00 609.85 616.05 616.109 0.000278 1.97 1310.15 574.09 0.16
IndianRiver IndianRiver 18525.36 100-yr 1900.00 609.85 615.50 615.569 0.000357 2.05 1030.90 448.13 0.18
IndianRiver IndianRiver 18525.36 25-yr 1375.00 609.85 614.71 614.765 0.000388 1.86 747.55 276.29 0.18
IndianRiver IndianRiver 18525.36 20-yr 1300.00 609.85 614.61 614.661 0.000381 1.82 720.17 266.43 0.18
IndianRiver IndianRiver 18525.36 15-yr 1215.00 609.85 614.49 614.535 0.000375 1.77 688.64 236.60 0.18
IndianRiver IndianRiver 18525.36 10-yr 1100.00 609.85 614.27 614.320 0.000372 1.71 642.31 211.91 0.17
IndianRiver IndianRiver 18525.36 5-yr 900.00 609.85 613.72 613.768 0.000424 1.70 530.07 195.62 0.18
IndianRiver IndianRiver 18525.36 2-yr 700.00 609.85 613.14 613.188 0.000486 1.66 421.88 178.51 0.19
IndianRiver IndianRiver 18525.36 Mar - Jun Avg 443.00 609.85 612.31 612.348 0.000601 1.56 283.23 153.64 0.20
IndianRiver IndianRiver 18525.36 Jun Avg 380.00 609.85 612.08 612.119 0.000639 1.53 249.17 146.87 0.21
IndianRiver IndianRiver 18525.36 Jul Avg 290.00 609.85 611.75 611.778 0.000689 1.44 201.29 136.79 0.21
IndianRiver IndianRiver 18525.36 Aug Avg 250.00 609.85 611.59 611.615 0.000713 1.39 179.70 131.99 0.21 

IndianRiver IndianRiver 17387.94 500-yr 2400.00 609.25 616.36 616.416 0.000268 1.96 1354.65 576.51 0.16
IndianRiver IndianRiver 17387.94 200-yr 2100.00 609.25 615.70 615.758 0.000343 2.01 1061.42 333.10 0.17
IndianRiver IndianRiver 17387.94 100-yr 1900.00 609.25 615.06 615.130 0.000417 2.13 891.89 230.14 0.19
IndianRiver IndianRiver 17387.94 25-yr 1375.00 609.25 614.30 614.352 0.000340 1.88 729.82 194.18 0.17
IndianRiver IndianRiver 17387.94 20-yr 1300.00 609.25 614.21 614.266 0.000318 1.82 713.95 190.22 0.17
IndianRiver IndianRiver 17387.94 15-yr 1215.00 609.25 614.11 614.158 0.000294 1.75 694.44 185.25 0.16
IndianRiver IndianRiver 17387.94 10-yr 1100.00 609.25 613.92 613.962 0.000269 1.67 659.78 176.68 0.15
IndianRiver IndianRiver 17387.94 5-yr 900.00 609.25 613.36 613.395 0.000259 1.59 565.62 157.92 0.15
IndianRiver IndianRiver 17387.94 2-yr 700.00 609.25 612.74 612.777 0.000276 1.49 470.60 152.61 0.15
IndianRiver IndianRiver 17387.94 Mar - Jun Avg 443.00 609.25 611.83 611.854 0.000325 1.33 333.99 145.68 0.15
IndianRiver IndianRiver 17387.94 Jun Avg 380.00 609.25 611.57 611.595 0.000348 1.28 296.75 143.73 0.16
IndianRiver IndianRiver 17387.94 Jul Avg 290.00 609.25 611.16 611.183 0.000407 1.22 238.60 140.63 0.16
IndianRiver IndianRiver 17387.94 Aug Avg 250.00 609.25 610.95 610.973 0.000461 1.19 209.27 139.05 0.17 

IndianRiver IndianRiver 16222.14 500-yr 2400.00 608.55 616.06 610.80 616.136 0.000214 2.25 1095.65 206.76 0.15
IndianRiver IndianRiver 16222.14 200-yr 2100.00 608.55 615.36 610.62 615.432 0.000231 2.18 970.83 162.64 0.15 
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River 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)

IndianRiver IndianRiver 16222.14 100-yr 1900.00 608.55 614.66 610.49 614.738 0.000277 2.22 859.94 155.73 0.16
IndianRiver IndianRiver 16222.14 25-yr 1375.00 608.55 613.99 610.15 614.036 0.000219 1.82 756.62 150.07 0.14
IndianRiver IndianRiver 16222.14 20-yr 1300.00 608.55 613.92 610.09 613.971 0.000204 1.74 747.49 149.60 0.14
IndianRiver IndianRiver 16222.14 15-yr 1215.00 608.55 613.84 610.03 613.886 0.000188 1.65 735.43 148.96 0.13
IndianRiver IndianRiver 16222.14 10-yr 1100.00 608.55 613.68 609.95 613.712 0.000172 1.55 710.45 148.22 0.12
IndianRiver IndianRiver 16222.14 5-yr 900.00 608.55 613.12 609.79 613.151 0.000171 1.43 628.33 146.92 0.12
IndianRiver IndianRiver 16222.14 2-yr 700.00 608.55 612.50 609.62 612.525 0.000170 1.30 537.75 145.48 0.12
IndianRiver IndianRiver 16222.14 Mar - Jun Avg 443.00 608.55 611.56 609.38 611.581 0.000174 1.10 402.41 143.28 0.12
IndianRiver IndianRiver 16222.14 Jun Avg 380.00 608.55 611.29 609.31 611.310 0.000177 1.04 364.05 142.66 0.12
IndianRiver IndianRiver 16222.14 Jul Avg 290.00 608.55 610.85 609.20 610.866 0.000191 0.96 301.27 141.62 0.12
IndianRiver IndianRiver 16222.14 Aug Avg 250.00 608.55 610.60 609.16 610.617 0.000213 0.94 266.19 141.04 0.12 

IndianRiver IndianRiver 15132.57 500-yr 2400.00 608.00 616.05 609.55 616.060 0.000022 0.69 3496.20 556.46 0.05
IndianRiver IndianRiver 15132.57 200-yr 2100.00 608.00 615.34 609.44 615.352 0.000024 0.68 3105.31 547.53 0.05
IndianRiver IndianRiver 15132.57 100-yr 1900.00 608.00 614.63 609.36 614.642 0.000031 0.70 2719.61 538.56 0.05
IndianRiver IndianRiver 15132.57 25-yr 1375.00 608.00 613.96 609.15 613.960 0.000026 0.58 2356.91 529.80 0.05
IndianRiver IndianRiver 15132.57 20-yr 1300.00 608.00 613.90 609.12 613.901 0.000024 0.56 2325.40 529.03 0.05
IndianRiver IndianRiver 15132.57 15-yr 1215.00 608.00 613.82 609.07 613.821 0.000022 0.53 2283.47 528.00 0.05
IndianRiver IndianRiver 15132.57 10-yr 1100.00 608.00 613.65 609.02 613.653 0.000021 0.50 2195.12 525.88 0.04
IndianRiver IndianRiver 15132.57 5-yr 900.00 608.00 613.09 608.91 613.090 0.000022 0.47 1901.43 515.61 0.04
IndianRiver IndianRiver 15132.57 2-yr 700.00 608.00 612.46 608.80 612.466 0.000022 0.44 1587.77 489.38 0.04
IndianRiver IndianRiver 15132.57 Mar - Jun Avg 443.00 608.00 611.52 608.61 611.521 0.000023 0.39 1145.22 443.07 0.04
IndianRiver IndianRiver 15132.57 Jun Avg 380.00 608.00 611.25 608.56 611.251 0.000023 0.37 1028.26 424.44 0.04
IndianRiver IndianRiver 15132.57 Jul Avg 290.00 608.00 610.80 608.48 610.806 0.000023 0.34 846.34 393.71 0.04
IndianRiver IndianRiver 15132.57 Aug Avg 250.00 608.00 610.55 608.44 610.553 0.000025 0.33 748.62 379.94 0.04 

IndianRiver IndianRiver 14588.07 500-yr 2400.00 607.99 615.96 611.59 616.025 0.000291 2.04 1227.48 297.37 0.16
IndianRiver IndianRiver 14588.07 200-yr 2100.00 607.99 615.24 611.35 615.311 0.000386 2.10 1020.57 278.81 0.18
IndianRiver IndianRiver 14588.07 100-yr 1900.00 607.99 614.50 611.17 614.589 0.000620 2.33 821.80 259.74 0.23
IndianRiver IndianRiver 14588.07 25-yr 1375.00 607.99 613.85 610.44 613.916 0.000616 2.09 657.93 237.30 0.22
IndianRiver IndianRiver 14588.07 20-yr 1300.00 607.99 613.80 610.35 613.859 0.000581 2.02 645.63 235.27 0.21
IndianRiver IndianRiver 14588.07 15-yr 1215.00 607.99 613.72 610.25 613.782 0.000547 1.93 628.83 232.47 0.21
IndianRiver IndianRiver 14588.07 10-yr 1100.00 607.99 613.56 610.10 613.616 0.000534 1.86 591.85 226.18 0.20
IndianRiver IndianRiver 14588.07 5-yr 900.00 607.99 612.99 609.85 613.051 0.000637 1.91 472.41 196.25 0.22
IndianRiver IndianRiver 14588.07 2-yr 700.00 607.99 612.36 609.56 612.424 0.000822 1.96 356.53 171.13 0.24
IndianRiver IndianRiver 14588.07 Mar - Jun Avg 443.00 607.99 611.43 609.16 611.481 0.000564 1.84 240.37 94.48 0.20
IndianRiver IndianRiver 14588.07 Jun Avg 380.00 607.99 611.16 609.05 611.211 0.000577 1.76 215.65 92.16 0.20
IndianRiver IndianRiver 14588.07 Jul Avg 290.00 607.99 610.73 608.88 610.769 0.000434 1.61 179.58 70.27 0.18
IndianRiver IndianRiver 14588.07 Aug Avg 250.00 607.99 610.48 608.79 610.514 0.000446 1.54 162.03 69.44 0.18 

IndianRiver IndianRiver 14558.36 Inl Struct 

IndianRiver IndianRiver 14532.55 500-yr 2400.00 608.12 614.05 614.105 0.000246 1.89 1267.51 263.01 0.15
IndianRiver IndianRiver 14532.55 200-yr 2100.00 608.12 613.46 613.511 0.000280 1.89 1113.53 256.22 0.16
IndianRiver IndianRiver 14532.55 100-yr 1900.00 608.12 612.74 612.806 0.000394 2.04 933.47 248.03 0.18
IndianRiver IndianRiver 14532.55 25-yr 1375.00 608.12 611.70 611.761 0.000553 2.02 680.66 236.07 0.21
IndianRiver IndianRiver 14532.55 20-yr 1300.00 608.12 611.56 611.618 0.000580 2.01 647.19 234.44 0.21
IndianRiver IndianRiver 14532.55 15-yr 1215.00 608.12 611.39 611.456 0.000612 1.99 609.52 232.59 0.22
IndianRiver IndianRiver 14532.55 10-yr 1100.00 608.12 611.17 611.228 0.000667 1.97 557.07 229.99 0.22
IndianRiver IndianRiver 14532.55 5-yr 900.00 608.12 610.74 610.804 0.000816 1.95 460.95 225.15 0.24
IndianRiver IndianRiver 14532.55 2-yr 700.00 608.12 610.28 610.337 0.001120 1.96 356.98 219.79 0.27
IndianRiver IndianRiver 14532.55 Mar - Jun Avg 443.00 608.12 609.57 609.645 0.002625 2.15 205.88 209.02 0.38
IndianRiver IndianRiver 14532.55 Jun Avg 380.00 608.12 609.37 609.455 0.004033 2.32 164.02 205.72 0.46
IndianRiver IndianRiver 14532.55 Jul Avg 290.00 608.12 609.03 609.174 0.014570 3.09 93.80 200.07 0.80
IndianRiver IndianRiver 14532.55 Aug Avg 250.00 608.12 608.83 609.034 0.012611 3.60 69.40 105.58 0.78 

IndianRiver IndianRiver 14184.27 500-yr 2400.00 606.31 614.01 614.044 0.000106 1.42 1704.87 314.78 0.10
IndianRiver IndianRiver 14184.27 200-yr 2100.00 606.31 613.41 613.444 0.000115 1.38 1524.28 291.52 0.11
IndianRiver IndianRiver 14184.27 100-yr 1900.00 606.31 612.69 612.719 0.000145 1.44 1316.75 278.31 0.12
IndianRiver IndianRiver 14184.27 25-yr 1375.00 606.31 611.63 611.657 0.000156 1.33 1032.90 259.16 0.12
IndianRiver IndianRiver 14184.27 20-yr 1300.00 606.31 611.49 611.513 0.000156 1.31 995.93 256.56 0.12
IndianRiver IndianRiver 14184.27 15-yr 1215.00 606.31 611.32 611.349 0.000154 1.27 954.51 253.62 0.12
IndianRiver IndianRiver 14184.27 10-yr 1100.00 606.31 611.10 611.119 0.000152 1.23 897.13 249.50 0.11
IndianRiver IndianRiver 14184.27 5-yr 900.00 606.31 610.67 610.691 0.000147 1.14 792.73 241.81 0.11
IndianRiver IndianRiver 14184.27 2-yr 700.00 606.31 610.20 610.217 0.000141 1.03 680.98 233.31 0.11
IndianRiver IndianRiver 14184.27 Mar - Jun Avg 443.00 606.31 609.50 609.507 0.000128 0.85 521.07 220.83 0.10
IndianRiver IndianRiver 14184.27 Jun Avg 380.00 606.31 609.30 609.310 0.000122 0.79 478.14 216.16 0.09
IndianRiver IndianRiver 14184.27 Jul Avg 290.00 606.31 608.99 608.999 0.000111 0.70 412.66 208.83 0.09
IndianRiver IndianRiver 14184.27 Aug Avg 250.00 606.31 608.84 608.851 0.000104 0.65 382.19 205.33 0.08 

IndianRiver IndianRiver 13401.88 500-yr 2400.00 606.12 613.93 613.963 0.000100 1.49 1610.16 244.05 0.10
IndianRiver IndianRiver 13401.88 200-yr 2100.00 606.12 613.33 613.359 0.000103 1.43 1464.69 239.73 0.10
IndianRiver IndianRiver 13401.88 100-yr 1900.00 606.12 612.58 612.613 0.000126 1.48 1287.43 234.36 0.11
IndianRiver IndianRiver 13401.88 25-yr 1375.00 606.12 611.52 611.547 0.000127 1.32 1043.29 226.65 0.11
IndianRiver IndianRiver 13401.88 20-yr 1300.00 606.12 611.38 611.404 0.000125 1.29 1011.12 225.53 0.11
IndianRiver IndianRiver 13401.88 15-yr 1215.00 606.12 611.22 611.242 0.000123 1.25 975.06 224.20 0.11
IndianRiver IndianRiver 13401.88 10-yr 1100.00 606.12 610.99 611.014 0.000118 1.19 924.80 222.13 0.10
IndianRiver IndianRiver 13401.88 5-yr 900.00 606.12 610.57 610.591 0.000110 1.08 832.51 218.26 0.10
IndianRiver IndianRiver 13401.88 2-yr 700.00 606.12 610.11 610.125 0.000099 0.96 732.47 213.99 0.09
IndianRiver IndianRiver 13401.88 Mar - Jun Avg 443.00 606.12 609.42 609.429 0.000080 0.75 586.92 207.62 0.08
IndianRiver IndianRiver 13401.88 Jun Avg 380.00 606.12 609.23 609.236 0.000073 0.69 547.39 205.86 0.08
IndianRiver IndianRiver 13401.88 Jul Avg 290.00 606.12 608.93 608.935 0.000062 0.60 486.22 203.09 0.07
IndianRiver IndianRiver 13401.88 Aug Avg 250.00 606.12 608.79 608.792 0.000056 0.55 457.47 201.77 0.06 

IndianRiver IndianRiver 13182.68 500-yr 2400.00 606.24 613.89 608.42 613.934 0.000130 1.76 1364.46 218.61 0.12
IndianRiver IndianRiver 13182.68 200-yr 2100.00 606.24 613.29 608.26 613.330 0.000134 1.68 1247.40 214.59 0.12
IndianRiver IndianRiver 13182.68 100-yr 1900.00 606.24 612.53 608.15 612.578 0.000166 1.73 1100.36 209.45 0.13
IndianRiver IndianRiver 13182.68 25-yr 1375.00 606.24 611.48 607.81 611.512 0.000172 1.54 895.27 202.17 0.13
IndianRiver IndianRiver 13182.68 20-yr 1300.00 606.24 611.33 607.76 611.369 0.000170 1.50 867.94 201.20 0.12
IndianRiver IndianRiver 13182.68 15-yr 1215.00 606.24 611.18 607.71 611.208 0.000167 1.45 837.19 200.10 0.12
IndianRiver IndianRiver 13182.68 10-yr 1100.00 606.24 610.95 607.63 610.982 0.000163 1.39 794.03 198.56 0.12
IndianRiver IndianRiver 13182.68 5-yr 900.00 606.24 610.54 607.48 610.561 0.000155 1.26 713.87 195.69 0.12 
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IndianRiver IndianRiver 13182.68 2-yr 700.00 606.24 610.08 607.32 610.097 0.000145 1.12 625.55 192.53 0.11
IndianRiver IndianRiver 13182.68 Mar - Jun Avg 443.00 606.24 609.39 607.09 609.407 0.000121 0.89 495.92 186.76 0.10
IndianRiver IndianRiver 13182.68 Jun Avg 380.00 606.24 609.21 607.03 609.216 0.000112 0.82 460.77 185.10 0.09
IndianRiver IndianRiver 13182.68 Jul Avg 290.00 606.24 608.91 606.93 608.918 0.000097 0.71 406.46 182.51 0.08
IndianRiver IndianRiver 13182.68 Aug Avg 250.00 606.24 608.77 606.87 608.776 0.000089 0.66 381.01 181.29 0.08 

IndianRiver IndianRiver 13141.83 Bridge 

IndianRiver IndianRiver 13087.52 500-yr 2400.00 606.30 613.83 608.91 613.889 0.000208 2.00 1198.97 204.32 0.14
IndianRiver IndianRiver 13087.52 200-yr 2100.00 606.30 613.23 608.74 613.286 0.000221 1.95 1078.73 200.41 0.15
IndianRiver IndianRiver 13087.52 100-yr 1900.00 606.30 612.46 608.61 612.527 0.000290 2.05 928.31 195.43 0.17
IndianRiver IndianRiver 13087.52 25-yr 1375.00 606.30 611.41 608.25 611.464 0.000328 1.89 726.76 187.84 0.17
IndianRiver IndianRiver 13087.52 20-yr 1300.00 606.30 611.27 608.19 611.322 0.000328 1.86 700.59 186.49 0.17
IndianRiver IndianRiver 13087.52 15-yr 1215.00 606.30 611.11 608.13 611.162 0.000326 1.81 671.44 184.59 0.17
IndianRiver IndianRiver 13087.52 10-yr 1100.00 606.30 610.89 608.03 610.938 0.000321 1.74 631.06 181.58 0.16
IndianRiver IndianRiver 13087.52 5-yr 900.00 606.30 610.48 607.86 610.521 0.000310 1.61 557.83 175.60 0.16
IndianRiver IndianRiver 13087.52 2-yr 700.00 606.30 610.03 607.66 610.061 0.000294 1.46 479.88 169.00 0.15
IndianRiver IndianRiver 13087.52 Mar - Jun Avg 443.00 606.30 609.36 607.36 609.378 0.000260 1.20 369.46 159.18 0.14
IndianRiver IndianRiver 13087.52 Jun Avg 380.00 606.30 609.17 607.27 609.189 0.000246 1.12 340.13 156.46 0.13
IndianRiver IndianRiver 13087.52 Jul Avg 290.00 606.30 608.88 607.14 608.894 0.000221 0.98 295.34 152.22 0.12
IndianRiver IndianRiver 13087.52 Aug Avg 250.00 606.30 608.74 607.07 608.755 0.000206 0.91 274.58 150.21 0.12 

IndianRiver IndianRiver 12804.77 500-yr 2400.00 606.30 613.80 613.836 0.000107 1.58 1518.62 217.73 0.11
IndianRiver IndianRiver 12804.77 200-yr 2100.00 606.30 613.20 613.232 0.000109 1.51 1388.01 216.53 0.11
IndianRiver IndianRiver 12804.77 100-yr 1900.00 606.30 612.42 612.459 0.000135 1.56 1220.87 214.99 0.12
IndianRiver IndianRiver 12804.77 25-yr 1375.00 606.30 611.36 611.393 0.000138 1.38 994.58 212.88 0.11
IndianRiver IndianRiver 12804.77 20-yr 1300.00 606.30 611.22 611.252 0.000136 1.35 964.89 212.60 0.11
IndianRiver IndianRiver 12804.77 15-yr 1215.00 606.30 611.07 611.094 0.000133 1.30 931.61 212.29 0.11
IndianRiver IndianRiver 12804.77 10-yr 1100.00 606.30 610.85 610.872 0.000129 1.24 885.02 211.85 0.11
IndianRiver IndianRiver 12804.77 5-yr 900.00 606.30 610.44 610.459 0.000121 1.13 798.67 211.03 0.10
IndianRiver IndianRiver 12804.77 2-yr 700.00 606.30 609.99 610.004 0.000110 0.99 703.85 210.14 0.10
IndianRiver IndianRiver 12804.77 Mar - Jun Avg 443.00 606.30 609.32 609.330 0.000091 0.79 563.89 208.80 0.08
IndianRiver IndianRiver 12804.77 Jun Avg 380.00 606.30 609.14 609.145 0.000085 0.72 525.53 208.44 0.08
IndianRiver IndianRiver 12804.77 Jul Avg 290.00 606.30 608.85 608.856 0.000073 0.62 465.84 207.72 0.07
IndianRiver IndianRiver 12804.77 Aug Avg 250.00 606.30 608.72 608.720 0.000067 0.57 437.88 206.49 0.07 

IndianRiver IndianRiver 11809.57 500-yr 2400.00 605.72 613.62 608.19 613.692 0.000196 2.17 1107.76 154.85 0.14
IndianRiver IndianRiver 11809.57 200-yr 2100.00 605.72 613.02 608.01 613.084 0.000200 2.07 1014.90 154.04 0.14
IndianRiver IndianRiver 11809.57 100-yr 1900.00 605.72 612.21 607.88 612.277 0.000250 2.13 890.38 152.52 0.16
IndianRiver IndianRiver 11809.57 25-yr 1375.00 605.72 611.16 607.52 611.211 0.000245 1.88 731.51 150.25 0.15
IndianRiver IndianRiver 11809.57 20-yr 1300.00 605.72 611.02 607.47 611.074 0.000240 1.83 711.27 149.95 0.15
IndianRiver IndianRiver 11809.57 15-yr 1215.00 605.72 610.87 607.41 610.920 0.000232 1.76 688.78 149.63 0.14
IndianRiver IndianRiver 11809.57 10-yr 1100.00 605.72 610.66 607.32 610.705 0.000221 1.67 657.33 149.17 0.14
IndianRiver IndianRiver 11809.57 5-yr 900.00 605.72 610.27 607.16 610.305 0.000199 1.50 599.21 148.33 0.13
IndianRiver IndianRiver 11809.57 2-yr 700.00 605.72 609.84 606.98 609.867 0.000173 1.31 535.69 147.40 0.12
IndianRiver IndianRiver 11809.57 Mar - Jun Avg 443.00 605.72 609.21 606.71 609.223 0.000129 1.00 442.71 146.03 0.10
IndianRiver IndianRiver 11809.57 Jun Avg 380.00 605.72 609.03 606.61 609.047 0.000115 0.91 417.49 145.65 0.09
IndianRiver IndianRiver 11809.57 Jul Avg 290.00 605.72 608.77 606.50 608.774 0.000092 0.77 378.41 145.07 0.08
IndianRiver IndianRiver 11809.57 Aug Avg 250.00 605.72 608.64 606.45 608.647 0.000080 0.69 360.26 144.80 0.08 

IndianRiver IndianRiver 10790.88 500-yr 2400.00 605.72 613.46 613.514 0.000147 1.85 1297.74 191.02 0.12
IndianRiver IndianRiver 10790.88 200-yr 2100.00 605.72 612.85 612.902 0.000152 1.78 1182.22 188.79 0.12
IndianRiver IndianRiver 10790.88 100-yr 1900.00 605.72 611.99 612.043 0.000202 1.86 1020.58 185.72 0.14
IndianRiver IndianRiver 10790.88 25-yr 1375.00 605.72 610.94 610.979 0.000207 1.66 826.76 182.13 0.14
IndianRiver IndianRiver 10790.88 20-yr 1300.00 605.72 610.80 610.846 0.000203 1.62 802.98 181.68 0.14
IndianRiver IndianRiver 10790.88 15-yr 1215.00 605.72 610.66 610.699 0.000197 1.56 776.86 181.19 0.13
IndianRiver IndianRiver 10790.88 10-yr 1100.00 605.72 610.46 610.494 0.000189 1.49 740.43 180.50 0.13
IndianRiver IndianRiver 10790.88 5-yr 900.00 605.72 610.09 610.115 0.000171 1.34 673.45 179.23 0.12
IndianRiver IndianRiver 10790.88 2-yr 700.00 605.72 609.68 609.702 0.000150 1.17 600.85 177.85 0.11
IndianRiver IndianRiver 10790.88 Mar - Jun Avg 443.00 605.72 609.09 609.100 0.000111 0.89 496.00 175.21 0.09
IndianRiver IndianRiver 10790.88 Jun Avg 380.00 605.72 608.93 608.938 0.000098 0.81 468.14 174.02 0.09
IndianRiver IndianRiver 10790.88 Jul Avg 290.00 605.72 608.68 608.687 0.000078 0.68 425.29 172.17 0.08
IndianRiver IndianRiver 10790.88 Aug Avg 250.00 605.72 608.57 608.572 0.000067 0.62 405.70 171.31 0.07 

IndianRiver IndianRiver 9920.3 500-yr 2400.00 605.72 613.34 613.390 0.000137 1.80 1338.17 193.00 0.12
IndianRiver IndianRiver 9920.3 200-yr 2100.00 605.72 612.73 612.773 0.000142 1.72 1220.31 191.54 0.12
IndianRiver IndianRiver 9920.3 100-yr 1900.00 605.72 611.82 611.871 0.000192 1.81 1047.55 189.61 0.14
IndianRiver IndianRiver 9920.3 25-yr 1375.00 605.72 610.76 610.801 0.000199 1.62 847.64 187.66 0.13
IndianRiver IndianRiver 9920.3 20-yr 1300.00 605.72 610.63 610.672 0.000196 1.58 823.73 187.43 0.13
IndianRiver IndianRiver 9920.3 15-yr 1215.00 605.72 610.49 610.530 0.000190 1.52 797.71 187.17 0.13
IndianRiver IndianRiver 9920.3 10-yr 1100.00 605.72 610.30 610.333 0.000181 1.44 761.45 186.81 0.13
IndianRiver IndianRiver 9920.3 5-yr 900.00 605.72 609.94 609.969 0.000163 1.30 694.88 186.16 0.12
IndianRiver IndianRiver 9920.3 2-yr 700.00 605.72 609.56 609.575 0.000141 1.12 622.77 185.44 0.11
IndianRiver IndianRiver 9920.3 Mar - Jun Avg 443.00 605.72 609.00 609.006 0.000103 0.85 519.20 184.41 0.09
IndianRiver IndianRiver 9920.3 Jun Avg 380.00 605.72 608.85 608.856 0.000090 0.77 491.80 184.14 0.08
IndianRiver IndianRiver 9920.3 Jul Avg 290.00 605.72 608.62 608.623 0.000071 0.65 449.46 183.72 0.07
IndianRiver IndianRiver 9920.3 Aug Avg 250.00 605.72 608.51 608.516 0.000060 0.58 430.18 183.06 0.07 

IndianRiver IndianRiver 9174.142 500-yr 2400.00 605.27 613.21 613.276 0.000167 2.05 1187.85 173.27 0.13
IndianRiver IndianRiver 9174.142 200-yr 2100.00 605.27 612.60 612.656 0.000171 1.96 1082.23 170.18 0.13
IndianRiver IndianRiver 9174.142 100-yr 1900.00 605.27 611.65 611.712 0.000234 2.07 922.83 165.39 0.15
IndianRiver IndianRiver 9174.142 25-yr 1375.00 605.27 610.58 610.637 0.000241 1.83 750.08 160.40 0.15
IndianRiver IndianRiver 9174.142 20-yr 1300.00 605.27 610.46 610.511 0.000236 1.78 730.36 159.95 0.15
IndianRiver IndianRiver 9174.142 15-yr 1215.00 605.27 610.33 610.375 0.000226 1.71 709.25 159.46 0.14
IndianRiver IndianRiver 9174.142 10-yr 1100.00 605.27 610.15 610.186 0.000212 1.62 679.95 158.78 0.14
IndianRiver IndianRiver 9174.142 5-yr 900.00 605.27 609.81 609.839 0.000184 1.44 626.51 157.53 0.13
IndianRiver IndianRiver 9174.142 2-yr 700.00 605.27 609.44 609.465 0.000151 1.23 569.17 156.18 0.11
IndianRiver IndianRiver 9174.142 Mar - Jun Avg 443.00 605.27 608.92 608.931 0.000099 0.91 487.87 154.25 0.09
IndianRiver IndianRiver 9174.142 Jun Avg 380.00 605.27 608.78 608.790 0.000084 0.81 466.64 153.74 0.08
IndianRiver IndianRiver 9174.142 Jul Avg 290.00 605.27 608.57 608.573 0.000062 0.67 433.85 152.95 0.07
IndianRiver IndianRiver 9174.142 Aug Avg 250.00 605.27 608.47 608.475 0.000052 0.60 419.00 152.57 0.06 
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River 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)

IndianRiver IndianRiver 8330.016 500-yr 2400.00 604.84 613.05 613.127 0.000186 2.21 1126.04 164.52 0.14
IndianRiver IndianRiver 8330.016 200-yr 2100.00 604.84 612.43 612.503 0.000190 2.11 1025.48 161.24 0.14
IndianRiver IndianRiver 8330.016 100-yr 1900.00 604.84 611.42 611.502 0.000264 2.23 865.43 155.87 0.16
IndianRiver IndianRiver 8330.016 25-yr 1375.00 604.84 610.36 610.422 0.000267 1.97 702.74 150.23 0.16
IndianRiver IndianRiver 8330.016 20-yr 1300.00 604.84 610.25 610.302 0.000258 1.91 685.31 149.62 0.15
IndianRiver IndianRiver 8330.016 15-yr 1215.00 604.84 610.12 610.175 0.000246 1.83 667.08 148.98 0.15
IndianRiver IndianRiver 8330.016 10-yr 1100.00 604.84 609.95 610.000 0.000228 1.72 641.93 148.09 0.14
IndianRiver IndianRiver 8330.016 5-yr 900.00 604.84 609.64 609.680 0.000193 1.51 596.34 146.46 0.13
IndianRiver IndianRiver 8330.016 2-yr 700.00 604.84 609.31 609.336 0.000153 1.28 547.81 144.70 0.11
IndianRiver IndianRiver 8330.016 Mar - Jun Avg 443.00 604.84 608.84 608.849 0.000095 0.92 479.60 142.20 0.09
IndianRiver IndianRiver 8330.016 Jun Avg 380.00 604.84 608.71 608.722 0.000079 0.82 461.96 141.29 0.08
IndianRiver IndianRiver 8330.016 Jul Avg 290.00 604.84 608.52 608.524 0.000055 0.67 434.76 139.01 0.07
IndianRiver IndianRiver 8330.016 Aug Avg 250.00 604.84 608.43 608.434 0.000044 0.59 422.54 137.98 0.06 

IndianRiver IndianRiver 7328.776 500-yr 2400.00 604.24 612.77 607.37 612.888 0.000303 2.73 883.91 130.43 0.18
IndianRiver IndianRiver 7328.776 200-yr 2100.00 604.24 612.15 607.16 612.259 0.000311 2.61 806.90 122.91 0.18
IndianRiver IndianRiver 7328.776 100-yr 1900.00 604.24 611.03 606.99 611.154 0.000466 2.83 671.08 118.64 0.21
IndianRiver IndianRiver 7328.776 25-yr 1375.00 604.24 609.98 606.57 610.077 0.000450 2.51 548.77 114.44 0.20
IndianRiver IndianRiver 7328.776 20-yr 1300.00 604.24 609.88 606.50 609.971 0.000429 2.42 537.36 114.04 0.20
IndianRiver IndianRiver 7328.776 15-yr 1215.00 604.24 609.78 606.41 609.863 0.000401 2.31 526.02 113.64 0.19
IndianRiver IndianRiver 7328.776 10-yr 1100.00 604.24 609.64 606.31 609.714 0.000360 2.16 510.41 113.09 0.18
IndianRiver IndianRiver 7328.776 5-yr 900.00 604.24 609.39 606.11 609.445 0.000288 1.87 482.05 112.09 0.16
IndianRiver IndianRiver 7328.776 2-yr 700.00 604.24 609.12 605.88 609.156 0.000213 1.55 451.69 111.00 0.14
IndianRiver IndianRiver 7328.776 Mar - Jun Avg 443.00 604.24 608.73 605.54 608.743 0.000117 1.08 408.36 109.42 0.10
IndianRiver IndianRiver 7328.776 Jun Avg 380.00 604.24 608.62 605.44 608.636 0.000094 0.96 397.03 109.01 0.09
IndianRiver IndianRiver 7328.776 Jul Avg 290.00 604.24 608.46 605.29 608.465 0.000063 0.77 379.05 108.35 0.07
IndianRiver IndianRiver 7328.776 Aug Avg 250.00 604.24 608.38 605.21 608.387 0.000050 0.67 370.82 108.04 0.06 

IndianRiver IndianRiver 6596.182 500-yr 2400.00 603.72 612.72 612.756 0.000089 1.60 1502.70 190.26 0.10
IndianRiver IndianRiver 6596.182 200-yr 2100.00 603.72 612.09 612.128 0.000088 1.52 1384.86 187.44 0.10
IndianRiver IndianRiver 6596.182 100-yr 1900.00 603.72 610.93 610.969 0.000125 1.62 1169.82 182.04 0.11
IndianRiver IndianRiver 6596.182 25-yr 1375.00 603.72 609.88 609.909 0.000114 1.40 980.76 178.06 0.11
IndianRiver IndianRiver 6596.182 20-yr 1300.00 603.72 609.78 609.811 0.000108 1.35 963.84 177.71 0.10
IndianRiver IndianRiver 6596.182 15-yr 1215.00 603.72 609.69 609.716 0.000100 1.28 947.34 177.36 0.10
IndianRiver IndianRiver 6596.182 10-yr 1100.00 603.72 609.56 609.584 0.000088 1.19 924.60 176.89 0.09
IndianRiver IndianRiver 6596.182 5-yr 900.00 603.72 609.33 609.343 0.000068 1.02 883.10 176.02 0.08
IndianRiver IndianRiver 6596.182 2-yr 700.00 603.72 609.07 609.082 0.000049 0.84 838.30 175.07 0.07
IndianRiver IndianRiver 6596.182 Mar - Jun Avg 443.00 603.72 608.70 608.705 0.000025 0.57 773.51 173.69 0.05
IndianRiver IndianRiver 6596.182 Jun Avg 380.00 603.72 608.60 608.605 0.000020 0.50 756.40 173.33 0.04
IndianRiver IndianRiver 6596.182 Jul Avg 290.00 603.72 608.44 608.445 0.000013 0.40 728.94 172.74 0.03
IndianRiver IndianRiver 6596.182 Aug Avg 250.00 603.72 608.37 608.371 0.000010 0.35 716.30 172.47 0.03 

IndianRiver IndianRiver 6433.26 500-yr 2400.00 603.72 612.71 605.75 612.741 0.000078 1.51 1633.61 264.95 0.09
IndianRiver IndianRiver 6433.26 200-yr 2100.00 603.72 612.08 605.60 612.113 0.000077 1.43 1481.75 214.72 0.09
IndianRiver IndianRiver 6433.26 100-yr 1900.00 603.72 610.91 605.49 610.949 0.000108 1.52 1253.79 187.11 0.10
IndianRiver IndianRiver 6433.26 25-yr 1375.00 603.72 609.86 605.20 609.890 0.000096 1.30 1059.01 184.21 0.10
IndianRiver IndianRiver 6433.26 20-yr 1300.00 603.72 609.77 605.15 609.794 0.000091 1.25 1041.64 183.95 0.09
IndianRiver IndianRiver 6433.26 15-yr 1215.00 603.72 609.68 605.10 609.700 0.000083 1.19 1024.75 183.70 0.09
IndianRiver IndianRiver 6433.26 10-yr 1100.00 603.72 609.55 605.03 609.570 0.000074 1.10 1001.45 183.35 0.08
IndianRiver IndianRiver 6433.26 5-yr 900.00 603.72 609.32 604.89 609.332 0.000057 0.94 958.85 182.70 0.07
IndianRiver IndianRiver 6433.26 2-yr 700.00 603.72 609.07 604.75 609.074 0.000040 0.77 912.73 182.01 0.06
IndianRiver IndianRiver 6433.26 Mar - Jun Avg 443.00 603.72 608.70 604.54 608.701 0.000020 0.52 845.83 180.99 0.04
IndianRiver IndianRiver 6433.26 Jun Avg 380.00 603.72 608.60 604.48 608.602 0.000016 0.46 828.10 180.72 0.04
IndianRiver IndianRiver 6433.26 Jul Avg 290.00 603.72 608.44 604.39 608.443 0.000011 0.36 799.63 180.28 0.03
IndianRiver IndianRiver 6433.26 Aug Avg 250.00 603.72 608.37 604.35 608.370 0.000008 0.32 786.48 180.08 0.03 

IndianRiver IndianRiver 6376.562 Inl Struct 

IndianRiver IndianRiver 6296.974 500-yr 2400.00 603.31 612.63 605.56 612.667 0.000070 1.44 1700.07 266.50 0.09
IndianRiver IndianRiver 6296.974 200-yr 2100.00 603.31 612.02 605.42 612.044 0.000069 1.36 1548.56 212.21 0.08
IndianRiver IndianRiver 6296.974 100-yr 1900.00 603.31 610.79 605.32 610.823 0.000097 1.46 1305.14 192.64 0.10
IndianRiver IndianRiver 6296.974 25-yr 1375.00 603.31 609.42 605.02 609.442 0.000105 1.32 1041.71 190.51 0.10
IndianRiver IndianRiver 6296.974 20-yr 1300.00 603.31 609.15 604.99 609.178 0.000110 1.31 991.46 190.10 0.10
IndianRiver IndianRiver 6296.974 15-yr 1215.00 603.31 608.81 604.93 608.835 0.000120 1.31 926.24 189.57 0.10
IndianRiver IndianRiver 6296.974 10-yr 1100.00 603.31 608.68 604.87 608.699 0.000107 1.22 901.24 189.36 0.10
IndianRiver IndianRiver 6296.974 5-yr 900.00 603.31 607.71 604.73 607.737 0.000149 1.25 719.62 187.87 0.11
IndianRiver IndianRiver 6296.974 2-yr 700.00 603.31 606.27 604.58 606.307 0.000419 1.56 449.97 185.63 0.18
IndianRiver IndianRiver 6296.974 Mar - Jun Avg 443.00 603.31 604.43 604.37 604.672 0.015156 3.92 113.07 174.13 0.86
IndianRiver IndianRiver 6296.974 Jun Avg 380.00 603.31 604.41 604.31 604.598 0.012626 3.49 108.75 173.37 0.78
IndianRiver IndianRiver 6296.974 Jul Avg 290.00 603.31 604.27 604.21 604.451 0.015842 3.39 85.54 169.21 0.84
IndianRiver IndianRiver 6296.974 Aug Avg 250.00 603.31 604.21 604.17 604.382 0.017867 3.34 74.76 165.23 0.88 

IndianRiver IndianRiver 6088.321 500-yr 2400.00 602.03 612.64 604.27 612.650 0.000026 0.94 2547.82 285.38 0.05
IndianRiver IndianRiver 6088.321 200-yr 2100.00 602.03 612.02 604.12 612.028 0.000025 0.89 2374.83 282.94 0.05
IndianRiver IndianRiver 6088.321 100-yr 1900.00 602.03 610.79 604.01 610.803 0.000034 0.93 2033.84 278.11 0.06
IndianRiver IndianRiver 6088.321 25-yr 1375.00 602.03 609.41 603.72 609.423 0.000035 0.83 1654.93 271.55 0.06
IndianRiver IndianRiver 6088.321 20-yr 1300.00 602.03 609.15 603.67 609.158 0.000036 0.82 1583.34 269.77 0.06
IndianRiver IndianRiver 6088.321 15-yr 1215.00 602.03 608.80 603.62 608.813 0.000038 0.81 1490.87 267.45 0.06
IndianRiver IndianRiver 6088.321 10-yr 1100.00 602.03 608.67 603.54 608.680 0.000033 0.76 1455.73 266.56 0.06
IndianRiver IndianRiver 6088.321 5-yr 900.00 602.03 607.71 603.41 607.715 0.000041 0.75 1201.51 260.06 0.06
IndianRiver IndianRiver 6088.321 2-yr 700.00 602.03 606.25 603.26 606.261 0.000080 0.84 830.03 250.13 0.08
IndianRiver IndianRiver 6088.321 Mar - Jun Avg 443.00 602.03 603.77 603.04 603.821 0.001594 1.87 236.78 203.91 0.31
IndianRiver IndianRiver 6088.321 Jun Avg 380.00 602.03 603.50 602.97 603.569 0.002388 2.04 185.87 189.80 0.36
IndianRiver IndianRiver 6088.321 Jul Avg 290.00 602.03 603.37 602.87 603.419 0.002186 1.81 160.51 184.64 0.34
IndianRiver IndianRiver 6088.321 Aug Avg 250.00 602.03 603.30 602.83 603.344 0.002102 1.69 147.87 182.49 0.33 

IndianRiver IndianRiver 6068.476 Bridge 

IndianRiver IndianRiver 6027.391 500-yr 2400.00 601.73 612.61 603.97 612.624 0.000026 0.97 2488.04 300.32 0.05
IndianRiver IndianRiver 6027.391 200-yr 2100.00 601.73 612.00 603.82 612.010 0.000024 0.90 2328.02 266.11 0.05
IndianRiver IndianRiver 6027.391 100-yr 1900.00 601.73 610.78 603.71 610.798 0.000032 0.94 2012.27 261.33 0.06
IndianRiver IndianRiver 6027.391 25-yr 1375.00 601.73 609.22 603.42 609.230 0.000035 0.85 1608.36 254.91 0.06 
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River 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
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IndianRiver IndianRiver 6027.391 20-yr 1300.00 601.73 608.95 603.37 608.959 0.000036 0.84 1539.67 253.75 0.06
IndianRiver IndianRiver 6027.391 15-yr 1215.00 601.73 608.60 603.32 608.610 0.000038 0.84 1451.30 252.25 0.06
IndianRiver IndianRiver 6027.391 10-yr 1100.00 601.73 608.46 603.25 608.474 0.000034 0.78 1417.53 251.68 0.06
IndianRiver IndianRiver 6027.391 5-yr 900.00 601.73 607.48 603.11 607.492 0.000041 0.77 1172.40 247.47 0.06
IndianRiver IndianRiver 6027.391 2-yr 700.00 601.73 605.99 602.96 606.006 0.000081 0.86 810.44 238.06 0.08
IndianRiver IndianRiver 6027.391 Mar - Jun Avg 443.00 601.73 603.33 602.73 603.395 0.002255 2.12 209.20 194.14 0.36
IndianRiver IndianRiver 6027.391 Jun Avg 380.00 601.73 602.73 602.68 602.953 0.016381 3.81 99.77 169.84 0.88
IndianRiver IndianRiver 6027.391 Jul Avg 290.00 601.73 602.58 602.58 602.811 0.023536 3.89 74.60 161.65 1.01
IndianRiver IndianRiver 6027.391 Aug Avg 250.00 601.73 602.53 602.53 602.745 0.024381 3.73 67.10 159.13 1.01 

IndianRiver IndianRiver 5840.61 500-yr 2400.00 599.07 612.61 612.619 0.000022 0.92 2625.39 271.97 0.05
IndianRiver IndianRiver 5840.61 200-yr 2100.00 599.07 611.99 612.005 0.000021 0.86 2459.72 269.06 0.05
IndianRiver IndianRiver 5840.61 100-yr 1900.00 599.07 610.78 610.792 0.000027 0.89 2136.62 263.29 0.05
IndianRiver IndianRiver 5840.61 25-yr 1375.00 599.07 609.21 609.223 0.000028 0.79 1730.24 255.55 0.05
IndianRiver IndianRiver 5840.61 20-yr 1300.00 599.07 608.94 608.953 0.000028 0.78 1661.39 254.18 0.05
IndianRiver IndianRiver 5840.61 15-yr 1215.00 599.07 608.59 608.603 0.000029 0.77 1572.83 252.41 0.05
IndianRiver IndianRiver 5840.61 10-yr 1100.00 599.07 608.46 608.468 0.000026 0.71 1539.22 251.73 0.05
IndianRiver IndianRiver 5840.61 5-yr 900.00 599.07 607.48 607.485 0.000030 0.70 1294.19 246.75 0.05
IndianRiver IndianRiver 5840.61 2-yr 700.00 599.07 605.98 605.992 0.000052 0.75 931.28 239.17 0.07
IndianRiver IndianRiver 5840.61 Mar - Jun Avg 443.00 599.07 603.24 603.262 0.000270 1.26 351.02 143.07 0.14
IndianRiver IndianRiver 5840.61 Jun Avg 380.00 599.07 602.55 602.582 0.000508 1.48 257.18 133.07 0.19
IndianRiver IndianRiver 5840.61 Jul Avg 290.00 599.07 602.12 602.156 0.000582 1.43 202.98 122.24 0.20
IndianRiver IndianRiver 5840.61 Aug Avg 250.00 599.07 601.92 601.951 0.000654 1.40 178.27 120.57 0.20 

IndianRiver IndianRiver 5533.68 500-yr 2400.00 597.67 612.60 612.612 0.000023 0.95 2530.78 256.15 0.05
IndianRiver IndianRiver 5533.68 200-yr 2100.00 597.67 611.99 611.998 0.000022 0.89 2375.19 252.52 0.05
IndianRiver IndianRiver 5533.68 100-yr 1900.00 597.67 610.77 610.783 0.000028 0.92 2072.61 245.29 0.06
IndianRiver IndianRiver 5533.68 25-yr 1375.00 597.67 609.20 609.215 0.000027 0.81 1695.86 235.91 0.05
IndianRiver IndianRiver 5533.68 20-yr 1300.00 597.67 608.93 608.944 0.000027 0.80 1632.34 234.29 0.05
IndianRiver IndianRiver 5533.68 15-yr 1215.00 597.67 608.58 608.594 0.000028 0.78 1550.75 232.19 0.05
IndianRiver IndianRiver 5533.68 10-yr 1100.00 597.67 608.45 608.460 0.000024 0.72 1520.11 231.39 0.05
IndianRiver IndianRiver 5533.68 5-yr 900.00 597.67 607.47 607.476 0.000027 0.69 1295.35 225.49 0.05
IndianRiver IndianRiver 5533.68 2-yr 700.00 597.67 605.97 605.980 0.000029 0.71 985.09 175.87 0.05
IndianRiver IndianRiver 5533.68 Mar - Jun Avg 443.00 597.67 603.21 603.221 0.000066 0.81 544.11 147.42 0.07
IndianRiver IndianRiver 5533.68 Jun Avg 380.00 597.67 602.51 602.521 0.000090 0.86 442.85 140.77 0.09
IndianRiver IndianRiver 5533.68 Jul Avg 290.00 597.67 602.09 602.103 0.000067 0.75 389.19 121.92 0.07
IndianRiver IndianRiver 5533.68 Aug Avg 250.00 597.67 601.89 601.900 0.000061 0.69 364.66 121.24 0.07 

IndianRiver IndianRiver 5162.066 500-yr 2400.00 596.81 612.59 612.604 0.000015 0.83 3132.49 415.70 0.04
IndianRiver IndianRiver 5162.066 200-yr 2100.00 596.81 611.98 611.991 0.000014 0.77 2886.49 388.80 0.04
IndianRiver IndianRiver 5162.066 100-yr 1900.00 596.81 610.76 610.774 0.000017 0.79 2444.53 339.58 0.05
IndianRiver IndianRiver 5162.066 25-yr 1375.00 596.81 609.20 609.206 0.000016 0.68 2017.77 246.06 0.04
IndianRiver IndianRiver 5162.066 20-yr 1300.00 596.81 608.93 608.936 0.000016 0.67 1951.49 244.44 0.04
IndianRiver IndianRiver 5162.066 15-yr 1215.00 596.81 608.58 608.586 0.000016 0.65 1866.34 242.34 0.04
IndianRiver IndianRiver 5162.066 10-yr 1100.00 596.81 608.45 608.453 0.000014 0.60 1834.53 241.56 0.04
IndianRiver IndianRiver 5162.066 5-yr 900.00 596.81 607.46 607.468 0.000014 0.56 1599.69 235.67 0.04
IndianRiver IndianRiver 5162.066 2-yr 700.00 596.81 605.97 605.971 0.000017 0.56 1255.84 220.81 0.04
IndianRiver IndianRiver 5162.066 Mar - Jun Avg 443.00 596.81 603.20 603.203 0.000034 0.62 713.18 176.48 0.05
IndianRiver IndianRiver 5162.066 Jun Avg 380.00 596.81 602.49 602.497 0.000044 0.64 590.90 169.39 0.06
IndianRiver IndianRiver 5162.066 Jul Avg 290.00 596.81 602.08 602.084 0.000037 0.56 522.14 165.01 0.06
IndianRiver IndianRiver 5162.066 Aug Avg 250.00 596.81 601.88 601.883 0.000033 0.51 489.40 158.76 0.05 

IndianRiver IndianRiver 4707.05 500-yr 2400.00 595.95 612.59 612.596 0.000015 0.70 3472.10 423.92 0.04
IndianRiver IndianRiver 4707.05 200-yr 2100.00 595.95 611.98 611.984 0.000014 0.66 3214.09 419.77 0.04
IndianRiver IndianRiver 4707.05 100-yr 1900.00 595.95 610.76 610.765 0.000020 0.70 2715.55 393.59 0.05
IndianRiver IndianRiver 4707.05 25-yr 1375.00 595.95 609.19 609.198 0.000021 0.64 2132.35 349.93 0.05
IndianRiver IndianRiver 4707.05 20-yr 1300.00 595.95 608.92 608.927 0.000021 0.64 2038.80 342.03 0.05
IndianRiver IndianRiver 4707.05 15-yr 1215.00 595.95 608.57 608.577 0.000022 0.63 1920.87 331.79 0.05
IndianRiver IndianRiver 4707.05 10-yr 1100.00 595.95 608.44 608.446 0.000019 0.59 1877.87 327.96 0.04
IndianRiver IndianRiver 4707.05 5-yr 900.00 595.95 607.46 607.461 0.000020 0.57 1569.04 299.24 0.04
IndianRiver IndianRiver 4707.05 2-yr 700.00 595.95 605.96 605.962 0.000025 0.60 1160.47 240.10 0.05
IndianRiver IndianRiver 4707.05 Mar - Jun Avg 443.00 595.95 603.18 603.185 0.000044 0.71 627.08 156.06 0.06
IndianRiver IndianRiver 4707.05 Jun Avg 380.00 595.95 602.47 602.475 0.000051 0.73 522.09 139.31 0.07
IndianRiver IndianRiver 4707.05 Jul Avg 290.00 595.95 602.06 602.066 0.000038 0.62 467.73 127.94 0.06
IndianRiver IndianRiver 4707.05 Aug Avg 250.00 595.95 601.86 601.868 0.000032 0.56 443.05 122.10 0.05 

IndianRiver IndianRiver 4327.368 500-yr 2400.00 595.09 612.59 612.592 0.000004 0.44 5510.16 486.67 0.02
IndianRiver IndianRiver 4327.368 200-yr 2100.00 595.09 611.98 611.980 0.000004 0.41 5213.35 483.79 0.02
IndianRiver IndianRiver 4327.368 100-yr 1900.00 595.09 610.76 610.761 0.000004 0.42 4626.96 478.05 0.02
IndianRiver IndianRiver 4327.368 25-yr 1375.00 595.09 609.19 609.193 0.000004 0.36 3883.83 470.67 0.02
IndianRiver IndianRiver 4327.368 20-yr 1300.00 595.09 608.92 608.923 0.000004 0.35 3756.72 469.40 0.02
IndianRiver IndianRiver 4327.368 15-yr 1215.00 595.09 608.57 608.573 0.000004 0.34 3592.67 467.75 0.02
IndianRiver IndianRiver 4327.368 10-yr 1100.00 595.09 608.44 608.442 0.000004 0.31 3531.70 467.13 0.02
IndianRiver IndianRiver 4327.368 5-yr 900.00 595.09 607.46 607.457 0.000004 0.29 3073.81 462.49 0.02
IndianRiver IndianRiver 4327.368 2-yr 700.00 595.09 605.96 605.957 0.000005 0.29 2385.34 455.43 0.02
IndianRiver IndianRiver 4327.368 Mar - Jun Avg 443.00 595.09 603.17 603.173 0.000019 0.37 1183.15 405.17 0.04
IndianRiver IndianRiver 4327.368 Jun Avg 380.00 595.09 602.45 602.458 0.000033 0.42 897.96 391.44 0.05
IndianRiver IndianRiver 4327.368 Jul Avg 290.00 595.09 602.05 602.051 0.000035 0.39 741.18 376.66 0.05
IndianRiver IndianRiver 4327.368 Aug Avg 250.00 595.09 601.85 601.855 0.000031 0.37 671.27 340.38 0.05 

IndianRiver IndianRiver 3588.249 500-yr 2400.00 598.00 612.56 612.582 0.000051 1.32 1873.13 243.71 0.08
IndianRiver IndianRiver 3588.249 200-yr 2100.00 598.00 611.95 611.971 0.000049 1.24 1728.20 233.01 0.07
IndianRiver IndianRiver 3588.249 100-yr 1900.00 598.00 610.72 610.750 0.000068 1.31 1456.03 211.74 0.09
IndianRiver IndianRiver 3588.249 25-yr 1375.00 598.00 609.16 609.184 0.000068 1.20 1147.28 178.20 0.08
IndianRiver IndianRiver 3588.249 20-yr 1300.00 598.00 608.89 608.913 0.000065 1.18 1100.50 168.69 0.08
IndianRiver IndianRiver 3588.249 15-yr 1215.00 598.00 608.54 608.563 0.000062 1.16 1043.46 157.75 0.08
IndianRiver IndianRiver 3588.249 10-yr 1100.00 598.00 608.42 608.434 0.000053 1.07 1023.80 153.90 0.07
IndianRiver IndianRiver 3588.249 5-yr 900.00 598.00 607.43 607.448 0.000051 1.02 879.45 139.56 0.07
IndianRiver IndianRiver 3588.249 2-yr 700.00 598.00 605.93 605.946 0.000059 1.02 684.50 120.08 0.08
IndianRiver IndianRiver 3588.249 Mar - Jun Avg 443.00 598.00 603.12 603.144 0.000104 1.13 393.08 91.25 0.10
IndianRiver IndianRiver 3588.249 Jun Avg 380.00 598.00 602.39 602.412 0.000133 1.16 327.39 87.99 0.11
IndianRiver IndianRiver 3588.249 Jul Avg 290.00 598.00 601.99 602.008 0.000109 0.99 292.71 86.21 0.09 



 

HEC-RAS Plan: PR no Flume c=600 extended (Continued)
River 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)
IndianRiver IndianRiver 3588.249 Aug Avg 250.00 598.00 601.80 601.817 0.000097 0.90 276.47 85.37 0.09 

IndianRiver IndianRiver 3141.462 500-yr 2400.00 598.00 612.55 612.563 0.000027 0.96 2718.45 490.36 0.06
IndianRiver IndianRiver 3141.462 200-yr 2100.00 598.00 611.94 611.952 0.000026 0.90 2451.44 387.71 0.05
IndianRiver IndianRiver 3141.462 100-yr 1900.00 598.00 610.71 610.725 0.000035 0.96 2012.92 316.46 0.06
IndianRiver IndianRiver 3141.462 25-yr 1375.00 598.00 609.15 609.158 0.000039 0.88 1569.41 260.89 0.06
IndianRiver IndianRiver 3141.462 20-yr 1300.00 598.00 608.88 608.888 0.000039 0.87 1500.00 254.06 0.06
IndianRiver IndianRiver 3141.462 15-yr 1215.00 598.00 608.53 608.538 0.000040 0.86 1412.71 245.20 0.06
IndianRiver IndianRiver 3141.462 10-yr 1100.00 598.00 608.40 608.412 0.000035 0.80 1382.48 242.05 0.06
IndianRiver IndianRiver 3141.462 5-yr 900.00 598.00 607.42 607.427 0.000037 0.78 1155.71 219.46 0.06
IndianRiver IndianRiver 3141.462 2-yr 700.00 598.00 605.91 605.919 0.000053 0.83 846.92 190.98 0.07
IndianRiver IndianRiver 3141.462 Mar - Jun Avg 443.00 598.00 603.07 603.093 0.000124 1.11 399.09 109.65 0.10
IndianRiver IndianRiver 3141.462 Jun Avg 380.00 598.00 602.33 602.349 0.000150 1.18 323.19 93.91 0.11
IndianRiver IndianRiver 3141.462 Jul Avg 290.00 598.00 601.94 601.957 0.000123 1.01 287.48 90.70 0.10
IndianRiver IndianRiver 3141.462 Aug Avg 250.00 598.00 601.76 601.771 0.000109 0.92 270.99 89.18 0.09 

IndianRiver IndianRiver 2560.423 500-yr 2400.00 597.04 612.54 612.549 0.000021 0.88 2862.47 496.44 0.05
IndianRiver IndianRiver 2560.423 200-yr 2100.00 597.04 611.93 611.939 0.000020 0.83 2590.66 393.43 0.05
IndianRiver IndianRiver 2560.423 100-yr 1900.00 597.04 610.70 610.707 0.000025 0.86 2208.78 281.87 0.05
IndianRiver IndianRiver 2560.423 25-yr 1375.00 597.04 609.13 609.140 0.000024 0.77 1795.15 248.35 0.05
IndianRiver IndianRiver 2560.423 20-yr 1300.00 597.04 608.86 608.870 0.000023 0.75 1728.94 243.09 0.05
IndianRiver IndianRiver 2560.423 15-yr 1215.00 597.04 608.51 608.520 0.000023 0.74 1645.15 236.25 0.05
IndianRiver IndianRiver 2560.423 10-yr 1100.00 597.04 608.39 608.397 0.000020 0.68 1616.48 233.87 0.05
IndianRiver IndianRiver 2560.423 5-yr 900.00 597.04 607.40 607.411 0.000019 0.64 1395.60 214.62 0.04
IndianRiver IndianRiver 2560.423 2-yr 700.00 597.04 605.89 605.900 0.000022 0.64 1093.48 185.24 0.05
IndianRiver IndianRiver 2560.423 Mar - Jun Avg 443.00 597.04 603.04 603.051 0.000041 0.70 629.36 149.46 0.06
IndianRiver IndianRiver 2560.423 Jun Avg 380.00 597.04 602.29 602.296 0.000055 0.73 518.38 144.28 0.07
IndianRiver IndianRiver 2560.423 Jul Avg 290.00 597.04 601.91 601.913 0.000045 0.63 463.93 141.97 0.06
IndianRiver IndianRiver 2560.423 Aug Avg 250.00 597.04 601.73 601.732 0.000040 0.57 438.49 140.87 0.06 

IndianRiver IndianRiver 2328.918 500-yr 2400.00 598.09 612.54 612.543 0.000012 0.65 4753.66 1148.62 0.04
IndianRiver IndianRiver 2328.918 200-yr 2100.00 598.09 611.93 611.934 0.000012 0.62 4088.71 1052.45 0.04
IndianRiver IndianRiver 2328.918 100-yr 1900.00 598.09 610.69 610.701 0.000017 0.67 2937.38 645.95 0.04
IndianRiver IndianRiver 2328.918 25-yr 1375.00 598.09 609.13 609.134 0.000016 0.60 2286.50 339.72 0.04
IndianRiver IndianRiver 2328.918 20-yr 1300.00 598.09 608.86 608.864 0.000016 0.59 2196.07 331.42 0.04
IndianRiver IndianRiver 2328.918 15-yr 1215.00 598.09 608.51 608.515 0.000016 0.58 2081.91 322.09 0.04
IndianRiver IndianRiver 2328.918 10-yr 1100.00 598.09 608.39 608.392 0.000014 0.54 2042.89 319.44 0.04
IndianRiver IndianRiver 2328.918 5-yr 900.00 598.09 607.40 607.406 0.000014 0.52 1738.73 297.94 0.04
IndianRiver IndianRiver 2328.918 2-yr 700.00 598.09 605.89 605.894 0.000019 0.53 1313.10 264.94 0.04
IndianRiver IndianRiver 2328.918 Mar - Jun Avg 443.00 598.09 603.04 603.043 0.000032 0.61 724.23 176.71 0.05
IndianRiver IndianRiver 2328.918 Jun Avg 380.00 598.09 602.28 602.284 0.000043 0.64 593.25 168.38 0.06
IndianRiver IndianRiver 2328.918 Jul Avg 290.00 598.09 601.90 601.903 0.000035 0.55 530.25 164.22 0.05
IndianRiver IndianRiver 2328.918 Aug Avg 250.00 598.09 601.72 601.724 0.000031 0.50 501.03 162.25 0.05 

IndianRiver IndianRiver 1889.612 500-yr 2400.00 597.06 612.54 612.539 0.000006 0.51 6834.47 1543.56 0.03
IndianRiver IndianRiver 1889.612 200-yr 2100.00 597.06 611.93 611.930 0.000006 0.48 5960.15 1396.83 0.03
IndianRiver IndianRiver 1889.612 100-yr 1900.00 597.06 610.69 610.695 0.000008 0.52 4294.60 1293.92 0.03
IndianRiver IndianRiver 1889.612 25-yr 1375.00 597.06 609.13 609.129 0.000007 0.46 3027.92 414.09 0.03
IndianRiver IndianRiver 1889.612 20-yr 1300.00 597.06 608.86 608.859 0.000007 0.45 2917.85 403.00 0.03
IndianRiver IndianRiver 1889.612 15-yr 1215.00 597.06 608.51 608.509 0.000007 0.44 2779.44 387.58 0.03
IndianRiver IndianRiver 1889.612 10-yr 1100.00 597.06 608.39 608.388 0.000006 0.40 2733.08 377.36 0.03
IndianRiver IndianRiver 1889.612 5-yr 900.00 597.06 607.40 607.402 0.000006 0.38 2391.32 332.34 0.02
IndianRiver IndianRiver 1889.612 2-yr 700.00 597.06 605.89 605.889 0.000007 0.37 1908.53 305.89 0.03
IndianRiver IndianRiver 1889.612 Mar - Jun Avg 443.00 597.06 603.03 603.033 0.000013 0.40 1106.43 256.09 0.03
IndianRiver IndianRiver 1889.612 Jun Avg 380.00 597.06 602.27 602.272 0.000016 0.41 916.68 241.00 0.04
IndianRiver IndianRiver 1889.612 Jul Avg 290.00 597.06 601.89 601.894 0.000013 0.35 826.93 235.22 0.03
IndianRiver IndianRiver 1889.612 Aug Avg 250.00 597.06 601.71 601.715 0.000011 0.32 785.21 232.81 0.03 

IndianRiver IndianRiver 1365.089 500-yr 2400.00 597.00 612.53 612.536 0.000007 0.45 8498.75 2181.54 0.03
IndianRiver IndianRiver 1365.089 200-yr 2100.00 597.00 611.92 611.926 0.000007 0.44 7220.63 2038.72 0.03
IndianRiver IndianRiver 1365.089 100-yr 1900.00 597.00 610.69 610.690 0.000013 0.52 4817.96 1736.77 0.04
IndianRiver IndianRiver 1365.089 25-yr 1375.00 597.00 609.12 609.124 0.000015 0.51 2737.96 845.13 0.04
IndianRiver IndianRiver 1365.089 20-yr 1300.00 597.00 608.85 608.854 0.000016 0.51 2558.52 565.68 0.04
IndianRiver IndianRiver 1365.089 15-yr 1215.00 597.00 608.50 608.504 0.000016 0.51 2380.41 471.02 0.04
IndianRiver IndianRiver 1365.089 10-yr 1100.00 597.00 608.38 608.383 0.000014 0.47 2324.52 460.51 0.04
IndianRiver IndianRiver 1365.089 5-yr 900.00 597.00 607.39 607.397 0.000017 0.48 1890.67 416.94 0.04
IndianRiver IndianRiver 1365.089 2-yr 700.00 597.00 605.88 605.883 0.000022 0.52 1345.99 313.56 0.04
IndianRiver IndianRiver 1365.089 Mar - Jun Avg 443.00 597.00 603.01 603.022 0.000042 0.67 658.33 171.29 0.06
IndianRiver IndianRiver 1365.089 Jun Avg 380.00 597.00 602.25 602.257 0.000056 0.71 532.50 157.55 0.07
IndianRiver IndianRiver 1365.089 Jul Avg 290.00 597.00 601.88 601.882 0.000045 0.61 474.97 150.86 0.06
IndianRiver IndianRiver 1365.089 Aug Avg 250.00 597.00 601.70 601.705 0.000039 0.56 448.69 147.71 0.06 

IndianRiver IndianRiver 690.8528 500-yr 2400.00 596.73 612.53 612.533 0.000001 0.28 18643.82 3199.50 0.01
IndianRiver IndianRiver 690.8528 200-yr 2100.00 596.73 611.92 611.924 0.000001 0.26 16736.17 3047.54 0.01
IndianRiver IndianRiver 690.8528 100-yr 1900.00 596.73 610.69 610.687 0.000002 0.28 13089.82 2719.30 0.01
IndianRiver IndianRiver 690.8528 25-yr 1375.00 596.73 609.12 609.120 0.000002 0.25 9324.26 2171.06 0.01
IndianRiver IndianRiver 690.8528 20-yr 1300.00 596.73 608.85 608.850 0.000002 0.25 8744.71 2127.66 0.01
IndianRiver IndianRiver 690.8528 15-yr 1215.00 596.73 608.50 608.500 0.000002 0.24 8011.23 2059.24 0.01
IndianRiver IndianRiver 690.8528 10-yr 1100.00 596.73 608.38 608.380 0.000002 0.22 7766.58 1984.30 0.01
IndianRiver IndianRiver 690.8528 5-yr 900.00 596.73 607.39 607.394 0.000002 0.21 6175.28 1413.81 0.01
IndianRiver IndianRiver 690.8528 2-yr 700.00 596.73 605.88 605.878 0.000002 0.22 4201.47 1241.10 0.02
IndianRiver IndianRiver 690.8528 Mar - Jun Avg 443.00 596.73 603.01 603.008 0.000009 0.28 1625.32 574.28 0.03
IndianRiver IndianRiver 690.8528 Jun Avg 380.00 596.73 602.24 602.237 0.000016 0.31 1216.38 502.28 0.03
IndianRiver IndianRiver 690.8528 Jul Avg 290.00 596.73 601.86 601.864 0.000016 0.28 1032.01 482.96 0.03
IndianRiver IndianRiver 690.8528 Aug Avg 250.00 596.73 601.69 601.688 0.000015 0.26 948.17 471.37 0.03 
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Photo 1 - Dam looking downstream 

Photo 2 - River side of dam looking upstream 



 

         

 

 

        

Photo 3 - River side of dam looking downstream 

Photo 4 - Flume side of dam looking downstream 



 

          

 

 

        

Photo 5 - Flume side looking downstream at pedestrian bridge 

Photo 6 - Flume wall cut downstream of M-94
 



 

      Photo 7 - Typical channel bedrock 
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RE flood or low flow discharge request (ContentID - 168812)_.txt 
From: DEQ-LWM-QREQ [DEQ-LWM-QREQ@michigan.gov] 
Sent: Thursday, October 21, 2010 2:54 PM 
To: Jarema, Cynthia A LRE 
Subject: RE: flood or low flow discharge request (ContentID -
168812) 

Follow Up Flag: Follow up 
Flag Status: Completed 

This reply is being sent via email only. 

We have estimated the flood frequency discharges requested in your email 
of September 24, 2010 (Process No. 20100391), as follows: 

Manistique River at Manistique Papers Dam, Dam ID 377, Section 12, T41N, 
R16W, City of Manistique, Schoolcraft County, has a drainage area of 
1462 square miles. The design discharge for this dam is the 0.5% chance 
(200-year) flood.  The 50%, 20%, 10%, 4%, 2%, 1%, 0.5%, and 0.2% chance 
peak flows are estimated to be 7700 cubic feet per second (cfs), 11000 
cfs, 13000 cfs, 16000 cfs, 18000 cfs, 20000 cfs, 22000 cfs, and 25000 
cfs, respectively.  (Watershed Basin No. 49 Manistique). 

Please include a copy of this letter with your inspection report or any 
subsequent application for permit. These estimates should be confirmed 
by our office if an application is not submitted within one year.  If 
you have any questions concerning the discharge estimates, please 
contact Ms. Linda Burke, Hydrologic Studies and Dam Safety Unit, at 
517-241-3720, or by email at: burkeL4@michigan.gov.  If you have any 
questions concerning the hydraulics or the requirements for the dam 
safety inspection report, please contact Mr. Jim Pawloski of our Dam 
Safety Program at 989-705-3443, or by email at: pawloskij@michigan.gov. 

-----Original Message-----
From: Cynthia Jarema [mailto:cynthia.a.jarema@usace.army.mil] 
Sent: Friday, September 24, 2010 7:47 AM 
To: DEQ-LWM-QREQ 
Subject: flood or low flow discharge request (ContentID - 168812) 

Requestor: Cynthia Jarema 
Company: US Army Corps of Engineers 
Address: 477 Michigan Ave. 
City: Detroit, MI 
Zip: 48226 
Phone: 313-226-6127 
Date: 
F50percent: Yes 
F20percent: Yes 
F10percent: Yes 
F4percent: Yes 
F2percent: Yes 
F1percent: Yes 
F0.5percent: Yes 
F0.2percent: Yes 
Monthly95: Yes 
MonthlyMean: Yes 
ContactAgency: None Selected 
ContactPerson: 
Watercourse: Manistique River 
LocalName: 
CountyLocation: Schoolcraft 
CityorTownship: City of Manistique 
Section: 12 
Town: T41N 
Range: R16W 

Page 1 

mailto:mailto:cynthia.a.jarema@usace.army.mil
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RE flood or low flow discharge request (ContentID - 168812)_.txt 

Location: Manistique Dam (Manistique Papers Inc.). 1.2 miles upstream 
of the mouth of the Manistique River/Lake Michigan. Approx. 1700 feet 
upstream of M-94 bridge. 
FFR1: Other 

Content-Length: 294918 

Page 2 
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 Daily flows (cfs) from period of record 1938-2010, USGS Manistique Gauge #04056500, 6 mi 
upstream of Manistique, MI. 

Mar Apr May Jun Avg 
Mean 1,338 3,993 2,270 1,275 2,219 
Min 490 450 445 478 
Max 13,800 14,900 16,500 8,740 
Median 1,000 3,580 1,820 1,100 

max/min is highest/lowest daily value for that month over period of record (record max/min) 



 
        

                     

 
 

 
 

 

          
 

       
   

      
 

           
     

 
      

 
 

            
             

            
           

               
     

 
 

 
              

               
             

                
              

              
               

             
      

 
 

 
 

 
             

               
            

                 
   

 

Memorandum

1800 Pioneer Creek Center, Maple Plain, MN 55359 
Phone: 763-479-4200 Fax: 763-479-4242 

To: Craig Swedenborg, P.E., U.S. Fish & Wildlife Service 

From: Chris Meehan, P.E, Wenck Associates, Inc. 

Date: November 6, 2008 

Subject: Hydraulic Analysis for Manistique Dam – Part of Phase II – Design 
Development for Manistique Lamprey Barrier 

CC: Bill Holman, P.E., Stanley Consultants, Inc. 

The evaluation of hydraulic impacts associated with the implementation of Alternative 2 
(create a fixed crest weir at existing site location) is the basis of this memo. Several site 
characteristics were investigated as part of the scope of work including flow variation 
throughout the year, peak flow analysis, and hydraulic analysis of the separation between 
the tailwater and weir elevation over several flow regimes. The results of the analysis are 
summarized in the following paragraphs. 

INTRODUCTION 

The Manistique Papers, Inc. (MPI) own an existing gated dam, on the proposed site that 
is not used to actively manage flow or water elevations. In an effort to limit the spawning 
grounds of Sea Lamprey the existing dam is proposed to be modified from its current 
gated configuration to a fixed crest weir structure. This design is intended to maintain the 
hydraulic characteristics of the river while creating a fixed barrier intended to stop sea 
lamprey migration upstream. The effectiveness of the weir is based on an ability to 
create a 1.5ft separation between the tailwater and weir elevation for the 10-yr flood flow. 
If the 1.5 ft separation is not realistic the design will target providing 1 ft of separation for 
the greatest range of flows possible. 

METHOD 

Hydrology 

The hydrology for the Manistique River was evaluated using daily average flow data 
provided by MPI at the dam between 1970 and 1990. These values were there correlated 
to an upstream USGS monitoring station located 6 miles upstream (Station #04056500) 
which has average daily flows from 1938 to present. The correlation of data can be seen 
in Figure #1. 



Figure #1 – Flow Correlation between Manistique Paper Dam and USGS Station  
 

Correlation of flows between Manistique Paper Dam and USGS Station #04056500 
(6 miles upstream) 1970-1990 
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The results of the correlation demonstrate there is a strong correlation between the two 
stations allowing for flows from the USGS station to be used to fill the data gap for flows 
at the site from 1990 to present.  This data gap was filled to allow for the most recent 30-
years of data to be used in establishing flow frequency and seasonal averages.  Results of 
the frequency analysis are provided in Table 1. 
 
Table 1 – Flood Frequency Curve for Manistique River @ Project Site 
 

Peak Flows (cfs)
1-yr 2-yr 5-yr 10-yr 

Des
100-yr 
ign Flood 

2,772 8,399 11,285 13,468 20,721 
   
As part of the analysis flow records were evaluated for seasonal variation and an average 
was established for the spring season of March/April/May, which is a time when sea 
lamprey typically migrate upstream to spawn. Table 2 provides a summary of this data. 



           
 

       
       
       

       
       

 
  

  
      

  
       

       
       

       
       

 
  

  
      

  
              

       
 

 
 

             
           
           

 
              

              
            

          
       

 
             

             
             

   
 

            
                

     
 

Table 2 Seasonal Flow Variation at Project Site – Average Daily Flows (cfs) 

Value Jan Feb Mar Jun Apr May 
Minimum 606 632 763 1,315 789 625 
Maximum 2,825 3,022 6,831 16,946 10,666 4,861 
Mean 1,239 1,171 1,880 5,268 2,667 1,523 
Median 1,157 1,105 1,407 4,716 2,220 1,282 
Number of
Mean March

 Days above
/ April/May flow 

of 3,250 cfs 
0 0 3.9 23.3 8.3 1.1 

Value Jul Oc Nov Dec 

An average daily flow for the March/April/May period was determined to be 3,250 cfs 
based on the last 30 years of record. 

Hydraulics 

Using the flow rates established for the site a hydraulic analysis was completed to 
determine the elevation difference between various weir elevations and the tailwater 
elevation. Impacts to the headwater elevation were also evaluated. 

River geometry and structure information for the site was taken from the 1988 Flood 
Insurance Study for Manistique River. The hydraulic data was contained in HEC-2 data 
cards which were provided only in hard copy by the Michigan Department of 
Environmental Quality (MDEQ). Hydraulic information was then used to model flow 
separation at the dam and headwater impacts. 

The hydraulic information provided in the HEC-2 data was modified to reflect the 
existing gates and concrete support columns being replaced with a fixed crest weir. This 
modification created a greater flow area resulting in lower headwater elevations than the 
current structure creates. 

The weir elevation was analyzed in 6-inches increments to evaluate the effects of raising 
the weir to create a greater separation between the tailwater and weir. Table 3-5 provide 
a summary of the analysis. 

Aug Sept t
Minimum 506 424 443 558 826 696 
Maximum 3,942 4,257 5,097 6,161 7,803 5,438 
Mean 1,067 972 1,044 1,635 2,114 1,730 
Median 931 818 877 1,380 1,905 1,551 
Number of Days above Mean 
March/ April/May flow of
3,250 cfs 

0.3 0.4 0.5 1.4 3.3 1.1 



      
 

   
 
 

  
 

 
 

 
 

     
      
      
      

    
 

           
 

    
       

 
         
         
         
         

 
            

              
           

               
    

 
                 
              

              
             

             
 

           
 

 
  

 
 

  
 

     
     

         
         
         
         

 

t on Top o
Weir

(ft-msl)
* 

March/Apr /May Average F ow 
(3,250 cfs)

Peak Elev. (ft-msl) 
100-yr Peak

Elevation
(ft-msl)

Existing Weir 597.3 600.65 609.37 
+6 – inches 597.8 601.25 609.62 
+12 – inches 598.3 601.84 610.16 
+18 - inches 
*

598.8 602.34 610.70 

Table 3 Flood Level Summary @ Dam 

Condi i f 

t ood Frequency 
1-yr 2-yr 5-yr 10-yr 100-yr Mar/Apr/May

Avg. Flow 
0 - inches 3.69 0.97 -0.07 -0.76 -2.72 3.39 
6 – inches 4.19 1.47 0.43 -0.26 -2.22 3.89 
12 – inches 4.69 1.97 0.93 0.24 -1.72 4.39 
18 - inches 5.19 2.47 1.43 0.74 -1.22 4.89 

il l

 Existing sill elevation 
Table 4 Height Difference Between the Tailwater and Lip of Barrier 

Barrier H  Above Dam Fl

Results of the modeling demonstrate that to create a 1.5ft separation between the 
tailwater and weir elevation a significant increase of the weir elevation would need to 
occur. Raising the weir elevation creates concerns regarding backwater impacts on 
upstream habitat. This is a point that will need to be evaluated further if raising the weir 
elevation is desired. 

Using the results of Table 4 it could be seen that achieving 1.5 ft of separation over the 
range of weir heights was not achieved. These results lead to the evaluation of flow 
exceedence with 1 ft of separation. This step provides an understanding of the extent of 
time in which the 1 ft separation would not exist and would make the structure vulnerable 
to sea lamprey passage. The results of this analysis are provided in Table 5. 

Table 5 Summary of Daily Flow Exceedence for Various Barrier Heights 

Barri Fl f h with < 1 fer 
Height
Above Dam 

ow >
than 1
ft drop 
(cfs) 

Average Number o  Days Per Mont oot Drop 
March April May June July 

0 - inches 7,253 0 5.6 0.6 0 0
6 – inches 8,371 0 3.7 0.3 0 0
12 – inches 9,700 0 2.0 0.1 0 0
18 - inches 11,121 0 1.0 0 0 0 



 
               

           
 

 
 

             
              

               
             

 
 

 
          

            
       

These results demonstrate the site would be vulnerable on average six days per year to 
sea lamprey passage due to a lack of 1 ft separation. 

SUMMARY 

The site will be able provide a significant amount of protection during the year by 
creating 1 ft separation between the weir elevation and tailwater. However the site will 
not be able to provide the necessary 1.5 ft separation between the tailwater and weir 
elevation for the 10-yr flood flow based on the evaluated weir elevations. 

RECOMMENDATION 

Based on the results of the analysis further consideration should occur regarding 
balancing the ability to provide the necessary separation and the impacts associated with 
raising the weir elevation for the site. 
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DATASHEETS Page 1 of 2 

The NGS Data Sheet 
See file dsdata.txt for more information about the datasheet. 
DATABASE = ,PROGRAM = datasheet, VERSION = 7.85 

National Geodetic Survey, Retrieval Date = JANUARY 14, 2011 
QL0010 *********************************************************************** 
QL0010 DESIGNATION - R 54 
QL0010 PID - QL0010 
QL0010 STATE/COUNTY- MI/SCHOOLCRAFT 
QL0010 USGS QUAD - MANISTIQUE EAST (1972) 
QL0010 
QL0010 *CURRENT SURVEY CONTROL 
QL0010 ___________________________________________________________________ 
QL0010* NAD 83(1986)- 45 58 07. (N) 086 14 47. (W) SCALED 
QL0010* NAVD 88 - 186.891 (meters) 613.16 (feet) ADJUSTED 
QL0010 ___________________________________________________________________ 
QL0010 GEOID HEIGHT- -35.38 (meters) GEOID09 
QL0010 DYNAMIC HT - 186.896 (meters) 613.17 (feet) COMP 
QL0010 MODELED GRAV- 980,640.3 (mgal) NAVD 88 
QL0010 
QL0010 VERT ORDER - FIRST CLASS 0 
QL0010 
QL0010.The horizontal coordinates were scaled from a topographic map and have 
QL0010.an estimated accuracy of +/- 6 seconds. 
QL0010 
QL0010.The orthometric height was determined by differential leveling and 
QL0010.adjusted in June 1991. 
QL0010 
QL0010.The geoid height was determined by GEOID09. 
QL0010 
QL0010.The dynamic height is computed by dividing the NAVD 88 
QL0010.geopotential number by the normal gravity value computed on the 
QL0010.Geodetic Reference System of 1980 (GRS 80) ellipsoid at 45 
QL0010.degrees latitude (g = 980.6199 gals.). 
QL0010 
QL0010.The modeled gravity was interpolated from observed gravity values. 
QL0010 
QL0010; North East Units Estimated Accuracy 
QL0010;SPC MI N - 132,010. 8,058,410. MT (+/- 180 meters Scaled) 
QL0010 
QL0010 SUPERSEDED SURVEY CONTROL 
QL0010 
QL0010 NGVD 29 (??/??/92) 186.888 (m) 613.15 (f) ADJ UNCH 1 0 
QL0010 
QL0010.Superseded values are not recommended for survey control. 
QL0010.NGS no longer adjusts projects to the NAD 27 or NGVD 29 datums. 
QL0010.See file dsdata.txt to determine how the superseded data were derived. 
QL0010 
QL0010_U.S. NATIONAL GRID SPATIAL ADDRESS: 16TER583908(NAD 83) 
QL0010_MARKER: DB = BENCH MARK DISK 
QL0010_SETTING: 7 = SET IN TOP OF CONCRETE MONUMENT 
QL0010_SP_SET: SET IN TOP OF CONCRETE MONUMENT 
QL0010_STAMPING: R 54 1934 
QL0010_MARK LOGO: CGS 
QL0010_MAGNETIC: N = NO MAGNETIC MATERIAL 
QL0010_STABILITY: C = MAY HOLD, BUT OF TYPE COMMONLY SUBJECT TO 
QL0010+STABILITY: SURFACE MOTION 

http://www.ngs.noaa.gov/cgi-bin/ds_pid.prl/1 1/14/2011 
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  DATASHEETS Page 2 of 2 

QL0010_SATELLITE: THE SITE LOCATION WAS REPORTED AS SUITABLE FOR 
QL0010+SATELLITE: SATELLITE OBSERVATIONS - July 27, 2005 
QL0010 
QL0010 HISTORY - Date Condition Report By 
QL0010 HISTORY - 1934 MONUMENTED CGS 
QL0010 HISTORY - 1972 GOOD NGS 
QL0010 HISTORY - 1985 GOOD MIDH 
QL0010 HISTORY - 19950921 GOOD MIDT 
QL0010 HISTORY - 20050727 GOOD NGS 
QL0010 
QL0010 STATION DESCRIPTION 
QL0010 
QL0010'DESCRIBED BY NATIONAL GEODETIC SURVEY 1972 
QL0010'1 MI N FROM MANISTIQUE. 
QL0010'ABOUT 0.5 MILE NORTH ALONG MAPLE STREET FROM THE COURTHOUSE AT 
QL0010'MANISTIQUE, THENCE 0.1 MILE WEST ALONG ELM STREET, THENCE 0.35 
QL0010'MILE NORTH ALONG CEDAR STREET, ABOUT 0.1 MILE NORTH OF A 
QL0010'SMOKESTACK, ALONG THE EAST BANK OF THE MANISTIQUE RIVER, 45 FEET 
QL0010'NORTHEAST OF THE NORTHEAST CORNER OF THE NORTH END OF THE EAST 
QL0010'ABUTMENT OF A STEEL RAILROAD TRESTLE OVER THE MANISTIQUE RIVER, 
QL0010'45 FEET NORTH OF THE NORTH RAIL OF THE MINNEAPOLIS, ST PAUL AND 
QL0010'SAULT STE MARIE RAILROAD, 23 FEET WEST OF THE CENTER LINE OF 
QL0010'A TRACK ROAD, 1 FOOT WEST OF TELEPHONE POLE 2323, 12 FEET EAST 
QL0010'OF THE EAST EDGE OF THE RIVER, 2 FEET BELOW THE LEVEL OF THE 
QL0010'TRACK AND SET IN THE TOP OF A CONCRETE POST PROJECTING 2 INCHES 
QL0010'ABOVE THE LEVEL OF THE GROUND. SEC 1, T41N, R 16W 
QL0010 
QL0010 STATION RECOVERY (1985) 
QL0010 
QL0010'RECOVERY NOTE BY MI DEPT OF HIGHWAYS 1985 
QL0010'RECOVERED IN GOOD CONDITION. 
QL0010 
QL0010 STATION RECOVERY (1995) 
QL0010 
QL0010'RECOVERY NOTE BY MICHIGAN DEPARTMENT OF TRANSPORTATION 1995 (JWG) 
QL0010'STATION WAS RECOVERED WITH THE FOLLOWING ADDITIONS. STANDARD DISK SET 
QL0010'IN CONC., 45.0 FT (13.7 M) NORTH OF THE NORTH RAIL OF RAILROAD TRACKS 
QL0010'AND 24.0 FT (7.3 M) EAST OF THE EAST EDGE OF THE MANISTIQUE RIVER. 
QL0010'DISK IS 1.5 FT (0.5 M) EAST OF MARKER POST AND 27.0 FT (8.2 M) WEST OF 
QL0010'THE CENTERLINE OF A GRAVEL ROAD (CEDAR ST.). DISK IS 900 FT (274.3 M) 
QL0010'NORTH OF THE INTERSECTION OF PINE ST, AND CEDAR ST. DISK IS ALSO 2750 
QL0010'FT (838.2 M) NORTH OF THE INTERSECTION OF CEDAR ST AND E. ELK ST. 
QL0010'(M-94). RECOVERED BY THE MIDT DISTRICT NUMBER 2 SURVEY CREW, JOHN W. 
QL0010'GARRETT, TYPED BY RONALD L. RAMSEY NGS GEODETIC ADVISOR - MICHIGAN. 
QL0010 
QL0010 STATION RECOVERY (2005) 
QL0010 
QL0010'RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 2005 (DW) 
QL0010'THIS IS GRAVITY BASE STATION 'MANISTIQUE C.' 

*** retrieval complete. 
Elapsed Time = 00:00:00 
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