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Abstract

Big Rock and Welch Creeks are located in southwestern Kane County, Illinois. Thisarea
of Kane County is expected to experience development in the coming years; thus an accurate
representation of local flood hazards isimportant. Regulatory floodplain maps now in effect for
these streams show floodplain boundaries based on observations of flood events that occurred
more than 30 years ago and lack engineering analyses that meet current standards and
expectations. The purpose of this project isto better define flood hazards posed by streamsin
the Big Rock and Welch Creek watershed based on hydrologic and hydraulic analyses of existing
conditions. Illinois State Water Survey (ISWS) staff worked with Kane County and community
representatives to identify stream reaches for study and the level of study detail for each reach.
Hydrologic and hydraulic analyses were conducted and used to delineate floodplain boundaries
corresponding to the 1-percent-annual -chance flood, the base flood used by the Federal
Emergency Management Agency (FEMA) for regulatory flood protection. Information was
generated using spatial datasets and field data. Digital floodplain boundaries and attendant data
are stored in the FEM A-prescribed Digital FIRM (DFIRM) database format for ready
incorporation in the regulatory maps upon review and approval by FEMA. This study will
provide information for floodplain management in both urban and rural areas.
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Big Rock and Welch Creek Flood Study, Kane County, lllinois

by
Amanda J. Flegel, Jennifer L. Byard, and Sally A. McConkey
Center for Watershed Science
[llinois State Water Survey

Project Overview

Big Rock and Welch Creeks are located in southwestern Kane County, Illinois. Thisarea
of Kane County is expected to experience development in the coming years; thus an accurate
representation of local flood hazards isimportant. Flood hazards are depicted as floodplain
boundaries on Federal Emergency Management Agency (FEMA) Flood Insurance Rate Maps
(FIRMs). These maps are used for regulatory purposes and for floodplain management.
Accurate identification of flood hazards developed from engineering analyses provides important
information for floodplain management and regulation, with the benefit of reduced risk for the
public. FIRMs now in effect for these streams show floodplain boundaries based on
observations of flood events that occurred more than 30 years ago and lack engineering analyses
that meet current standards and expectations. The purpose of this project is to better define flood
hazards posed by streamsin the Big Rock and Welch Creek watershed based on hydrol ogic and
hydraulic analyses of existing conditions.

[llinois State Water Survey (ISWS) staff worked with Kane County and community
representatives to identify stream reaches for study and the level of study detail for each reach.
Hydrologic and hydraulic analyses were conducted and used to delineate floodplain boundaries
corresponding to the 1-percent-annual -chance flood, the base flood used by FEMA for regulatory
flood protection. Information was generated using spatial datasets and field data. The flood
study was conducted in accordance with Illinois and FEMA regulatory standards. Digital
floodplain boundaries and attendant data are stored in the FEMA-prescribed Digital FIRM
(DFIRM) database format for ready incorporation in the regulatory maps upon review and
approval by FEMA. This study will provide information for floodplain management in both
urban and rural areas.
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Scope of Work

The Big Rock Creek/Welch Creek watershed flood study includes approximately 68
stream miles. Two levels of flood study were conducted; alimited-detail flood study was
conducted for 38 stream miles and an approximate study was conducted for 30 stream milesin
the Big Rock Creek/Welch Creek watershed areas within Kane County.

Two meetings were held with Kane County and community representatives. The first
meeting was to outline the project, identify stream reaches for which limited-detail and
approximate study would be conducted, and collect community data such as bridge plans. A
second meeting was held to examine preliminary floodplain boundaries generated from models
prepared for the study and to collect documentation of observed flood extent.

The project included assimilating crest stage gages operated circa 1961-1975 and
precipitation data at existing gages in the watershed vicinity. A temporary precipitation gage
was installed as well as stream stage gages at four locations in the watershed. Precipitation and
stream stage data, including periodic discharge measurements, were collected from May to
November 2008 at the stream gage sites. Field measurement of bridge and culvert dimensions at
critical locations was performed. Surveys conducted by the Illinois Department of Natural
Resources, Office of Water Resources (IDNR/OWR) provided valuable stream channel
configuration information, bridge elevation data, and datum of the temporary stage gages.

The U.S. Army Corps of Engineers’ Hydrologica Engineering Center-Hydrologic
Modeling System (HEC-HMYS), version 3.2 (Scharffenberg and Fleming, 2008), was used to
compute flood discharges. The 1-percent-annual-chance discharge was calculated at locations
throughout the watershed. Gage data collected during the project were used to prepare the
hydrologic model.

The U.S. Army Corps of Engineers’ Hydrological Engineering Center-River Analysis
System (HEC-RAYS), version 4.0 (Brunner, 2008; Warner et al., 2008), was used for hydraulic
modeling. Digital elevation data available from Kane County were used to generate cross
section data input for the model. Where available, as-built bridge plans were reviewed and used
to model these structures. Where bridge plans were not available, field measurements and



survey data were collected. Photos were taken throughout the watershed to document existing
conditions and determine roughness coefficients for modeling.

Modeling results were incorporated in the FEMA DFIRM database format, and maps and
tabular datawere prepared. The information will serve as the basis for submittals to the
IDNR/OWR for discharge certification and to FEMA to update the regulatory DFIRM.

Level of Study Detail

Three levels of investigation are used for FEMA studies and are shown on Flood
Insurance Rate Maps (FIRMs). The three levels are approximate, limited-detail, and detailed
studies. The objective of each level of study isto determine the boundaries of floodplains
representing the area that has a 1-percent chance of inundation in any given year (100-year
floodplain). The type of analysis and data requirements are different for each level of study.
The expected accuracy increases with an increasing level of study intensity.

Approximate floodplain boundaries may be delineated using a variety of information
sources. Discharges may be estimated and simple engineering analyses are used such as normal
depth or backwater model estimation of flood depths with minimal assessment of the influence
of structures and significant confluences. Thislevel of study produces floodplain boundaries
with no attendant engineering data published in the FEMA Flood Insurance Study (FIS).

Limited-detail studies (also known as enhanced Zone A studies) require more rigorous
analysis than approximate studies, and typically only the 1-percent-annual-chance flood is
considered. FEMA is currently updating the requirements for limited-detail studies. In the past,
limited studies could be conducted using hydrologic models or regression equations for
discharge calculations, and hydraulic model input could be generated from detailed terrain data
coupled with limited information on structures that may affect flood elevations (e.g., bridges and
culverts included in the model do not require detailed hydraulic modeling). In the past, products
from the limited-detail study were Zone A floodplain boundaries shown on the FIRMs. The
community received 1-percent-annual-chance elevations at cross sections, flood profiles, and
data tables that may be used for floodplain management, but these were not necessarily
published in the FIS. Anticipated revisions to specifications for limited-detail studies include use
of the Zone AE designation on the FIRM S as well as showing cross sections and base flood
elevations (BFEs) and providing profilesin the FIS.

Detailed studies require hydrologic and hydraulic analyses that involve calculating
discharges preferably from frequency analysis of gaging station records, or calibrating models to
observed discharges and stages (or some combination of both) and detailed survey and
topographic data. Study products are Zone AE floodplain boundaries and floodways, flood
elevations and profiles for the 10-, 2-, 1-, and 0.2-percent-annual-chance floods, and floodway
data tables published in the FEMA Flood Insurance Study (FIS).

Thelevel of study should reflect the level of risk associated with the flood hazard. This
may be characterized as a function of population density within the floodplain and level of



anticipated growth. Floodplainsin areas with high population density and/or high anticipated
growth are mapped using information from detailed hydrologic and hydraulic analyses,
floodplains with medium population density and modest growth may be adequately mapped
using information from limited-detail studies; and floodplainsin areas of low population and
small or no anticipated growth are delineated adequately using approximate methods.

Identification of Reaches for Study

In northeastern Illinois, the IDNR/OWR regulates construction within the floodways of
streams draining one or more square miles. Typically, floodplains are shown on FIRMs for
stream reaches draining one or more square miles. A screening tool developed at the ISWS was
used to identify the upstream limits for approximate floodplain mapping. Approximate
floodplains were mapped for streams draining one or more square miles within the study
watersheds. Stream reaches draining less than 1 square mile (sq mi) were mapped if there was
an existing floodplain. Stream reachesin areas of apparent development were identified in
collaboration with Kane County and community representatives through meetings and
correspondence. The reaches selected for limited-detail and approximate study are shown in
Figure 1.



Watershed Description

The Big Rock and Welch Creek watershed drains to the Fox River. Welch Creek joins
Big Rock Creek 10.3 miles above its confluence with the Fox River. Big Rock Creek joins Fox
River at 31 miles above the confluence with the Illinois River, south of the Kane-Kendall
County boundary. The Big Rock and Welch Creek watershed is located in Kane, DeKalb, and
Kendall countiesin northeastern Illinois, and covers a drainage area of 108 sq mi at the
southwestern Kane County boundary. Urban areas within the watershed include a small portion
of the Village of Elburn to the northeast, the Village of Sugar Grove to the east, and the Villages
of Big Rock and Kaneville.

Land useis primarily agricultural. The watershed is reported to consist of 78 percent row
crops, 11 percent rural grassland, 5 percent forest, 1 percent surface water and 5 percent urban
areas (IDOA, 2003). The watershed is 98 percent hydrologic soil group B (USDA/NRCS, 2007),
and thus has a moderate infiltration rate when thoroughly wet, such as during a major flooding
event.

Available Geospatial Datasets

Illinoisland cover data circa 1999-2000 was used in this study (IDOA, 2003). This spatial
database uses five mgjor land use classifications (agricultural, forested, urban, wetland, and
other) and 23 different categories, including seven different agricultural land use categories and
three urban land use categories.

Soils datafrom the U.S. Department of Agriculture, Natural Resources Conservation
Service (USDA/NRCYS) were obtained from the Soil Data Mart, State Soil Geographic Database
(USDA/NRCS, 2003). The database uses map unit compositions (MUID) to characterize the soil
and define the hydrologic soil group.

Two sources of topographic data were used. Watershed boundaries and other inputs
required for hydrologic models were determined from 1/3 arc/second (approximately 10 meters)
digital elevation models (DEM) from the National Elevation Dataset prepared by the U.S.
Geological Survey (USGS, 2005). Datafor hydraulic modeling were extracted from the Kane
County topographic data, which have 2-foot contour intervals, and were prepared using aerial
photography obtained during spring 2001.



Figure 1. Limited-detail and approximate study reaches in the Big Rock and Welch Creek watershed



Historical Flood Events
Precipitation Data

Total daily precipitation data are available from the Aurora College station (National
Climate Data Center, NCDC), cooperative station 110338, from January 1, 1948 to the present.
The Aurora College station is about 8 miles east of the watershed near the Fox River. Hourly
precipitation data have been collected at a gage located at the Aurora Municipa Airport since
February 1, 1975. The Aurora Airport gageis at the far-eastern edge of the watershed just north
of U.S. 30.

Discharge Data

There are no active stage or discharge gages in the watershed. The United States
Geological Survey (USGS) has published annual peak discharge values for two crest-stage gages
in the watershed. One of these gages was located on East Branch Big Rock Creek near Big Rock
(USGS gage 05551900), providing 15 years (1965-1979) of estimated peak discharge data. The
other gage, located on Welch Creek near Big Rock (USGS gage 05551930), also resulted in
estimated peak discharge values for 16 years (1965-1980). Crest-stage data were collected at
eight additional sitesin the watershed during approximately the same time period. The locations,
streams, years of record, and dates of peak gage height are noted in Table 1. No single storm
event set the peak year of record for the entire watershed during the period of record.

The peak discharge published for the East Branch Big Rock gage (05551900) is 1580
cubic feet per second (cfs) on May 16, 1974. The second highest published discharge is 1410 cfs
on June 15, 1972. Likewise, peak discharge of 694 cfs, published at the Welch Creek gage
(05551930), ison May 16, 1974, and the second largest discharge published for the period is 563
cfson June 15, 1972.

Twenty-four-hour precipitation totals (6 p.m. to 6 p.m.) are available for May 1974 and
June 1972 from the Aurora College station (located east of the watershed). The May 1974 storm
started on May 13 with 0.21 inches of rain. From May 14 through 6 p.m. on May 16, an
additional 2.16 inches of rain occurred. By 6 p.m. on May 17, another 1.45 inches were
recorded. Stormstypically travel from west to east in thisarea. Given the location of the
precipitation gage relative to the watershed, some of the precipitation recorded by 6 p.m. on May
17 may have contributed to the observed peak flows recorded on May 16, 1974. A rainfall
estimate for the May 1974 event is at least 2.5 inches over about 72 hours. The June 1972 storm
started on June 12, 1972, and between June 12 and June 15, 3.56 inches of rain fell over about 96
hours.

The extent of flooding that occurred during the October 1954 flood event is recorded in
the U.S. Geological Survey Hydrologic Atlases (Allen, 1966a, 1966b; Mycyk and Walter, 1972;
Mycyk et al., 1973). More than 3 inches of rain fell early in October, but the storm event that
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resulted in the highest flood observed by local residentsin 71 years (Mycyk et a., 1973)
occurred after 10.48 inches of rain fell on October 10, 1954.

Since the 1954 flood, the largest flood on record occurred on July 18, 1996 when 16.91
inches of rain were recorded at the Aurora College station. No discharge or stage elevations
were recorded on the Big Rock and Welch Creek streams.

Water surface elevations recorded on the East Branch Big Rock and Welch Creeks are
shown in Table 2.

Table 2. Water Surface Elevations on the East Branch Big Rock and Welch Creeks

Elevation, feet md

Sream Location 10/10/1954 06/15/1972 05/16/1974 09/13/2008
East Branch Big Near BigRock at 708 (estimated) 703.61 703.95 NA
Rock U.S. Highway 30
Welch Creek Near BigRock at 689 (estimated) 687.44 688.09 689.01
Granart Road






Field Data Collection

The key to an accurate hydrologic and hydraulic model is having observed data for
calibration. To thisend, one precipitation gage and four stage gages were installed in the
watershed. The Big Rock/Welch Creek project (BRWC) gages were operated from May to
November 2008. During their operation, a precipitation event near the one-percent-annual -
chance flood occurred. This event was used to calibrate the model, and is described in detail in
thisreport. Gage descriptions can be found in Appendix A.

Field surveying was performed by the Illinois Department of Natural Resources, Office
of Water Resources (IDNR/OWR) staff. Surveying included establishing the datum of the state
gages and measuring eight bridge sites with stream cross sections. Surveyed bridge locations
can be seen on Figure 18 in this report. A table reporting surveyed and bridge source datais
located in Appendix B.

Field visits by ISWS staff were al'so conducted to collect measurements of bridge heights,
widths, and culvert dimensions. Photographs taken during these field trips helped to determine
the appropriate Manning' s roughness coefficient (Manning's n) values.

Precipitation Gage
The BRWC precipitation gage was located near the center of the watershed. A map of
the precipitation gage in relation to the watershed and sub-basinsis provided in Figure 2.

Precipitation was recorded at intervals of 15 minutes. A summary of peak precipitation eventsis
noted in Table 3.

Table 3. Precipitation Events Recorded at Project Gage

Total
Duration precipitation Corresponding Bulletin 70,
Time period (hours) (inches) % annual event

September 12, 1:00 p.m.

to September 14, 1:45 p.m. 48.75 8.24 Approximately 100-year event
September 4, 5:15 am.

t0 9:45 p.m. 16.5 2.88 Approximately 2-year event
July 12, 5:15am. to 8:15am. 3 2.54 Approximately 7-year event
May 11, 1:00 am. to 11:00 am. 10 2.19 Approximately 2-year event

11



Figure 2. Big Rock/Welch Creek flood study sub-basins and precipitation gage location

Stream Stage Gages

Stage gages were installed at four locations at the downstream reaches of the watershed,
and the data were used to calibrate hydrologic and hydraulic models. Gages were located in
pairs, two on each stream, so that the stage information also could be used to estimate reach
discharges and calibrate the hydrologic model. Gage locations are shown in Figure 3. The stage
data were collected in increments of 15 minutes. Discharges were measured periodically to
estimate the stage-discharge relationship at the gages. Observations at the gages were compared
with model-simulated water surface elevations.

12



Figure 3. Big Rock/Welch Creek flood study stage gage locations

September 12-14, 2008 Event

Based on the project gage data, the mid-September storm began in the afternoon of
September 12, with the first precipitation recorded at 1 p.m. The storm was preceded by 2.9
inches of precipitation recorded on September 4 and 0.07 inches of rainfall fell September 6-10.
Rainfall was 0.39 inches on September 12. Rain continued throughout most of the day on
September 13 with periods of intense rain; by 4:15 p.m., another 6.58 inches of rain were
recorded at the watershed gage. Total accumulation for September 13 was 6.7 inches. Another
1.2 inches of rain fell on September 14.
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At the Aurora Municipal Airport cumulative precipitation on September 12 was 0.52
inches (midnight to midnight). On September 13 total accumulation was 5.52 inches, and on
September 14 the total recorded precipitation was 0.33 inches.

More intense hourly precipitation was recorded at the study gage than recorded at the
AuroraMunicipal Airport gage located to the east of the study gage. The storm lost intensity as
it moved from west to east across the watershed. The precipitation distribution resulting in the
September flood event can be seen in the two graphs below (Figures 4 and 5). Eighty percent of
rain occurred in the first 24 hours at the project gage.

The September flood event was recorded at each stage gage. An increase in water depth
of 7 and 9 feet was recorded at the Big Rock Creek gages, and an increase of 6 and 8 feet was
seen at Welch Creek gages. Peak stages occurred on September 13 at approximately 5:15 p.m. at
the Welch Creek gages (about 28 hours after the start of the precipitation) and at approximately
11:15 p.m. at the Big Rock Creek gages (about 34 hours after the start of the precipitation). The
stages recorded at the gages are shown in Figures 6 and 7. A second peak isvisible in the Welch
Creek records, while Big Rock Creek has a steadily descending limb.

During the September event a number of roads in the watershed were overtopped and
extensive flooding was observed. These observations provided additional insights to the nature
of flooding in the watershed.

Figure 4. Comparison of the September 12-14, 2008 rainfall distribution at the project and Aurora College
rain gages to the 48-hour Huff 4" quartile rainfall distribution

14



Stage (ft)

Figure 5. Hourly precipitation for the Big Rock/Welch Creek project and Aurora gages,
September 12-14, 2008
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Figure 6. Big Rock Creek stage gage records for September 2008 flood event
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Figure 7. Welch Creek stage gage records for September 2008 flood event
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Hydrologic Modeling

The goal of the hydrologic analysis wasto create amodel, calibrate it to alarge storm
event, and use the model to simulate the 1-percent-annual -chance flood discharge at locations
throughout the watershed. The Big Rock and Welch Creek watershed hydrology was modeled
using HEC-HM S version 3.2 (Scharffenberg and Fleming, 2008). The analysis was performed
using the SCS Curve number loss method, Clark Unit Hydrograph translation method, and
Muskingum Cunge and Modified Puls routing calculations. Total rainfall of 7.83 inches from
Frequency Distributions and Hydroclimatic Characteristics of Heavy Rainstormsin Illinois
(Huff and Angel, 1989) and the 48 hour, fourth-quartile Huff distribution, reported in Time
Distributions of Heavy Rainstormsin Illinois (Huff, 1990), were used for the 1-percent-annual-
chance event simulation.

Subwatershed Delineation and Hydrologic Model Data

HEC-HM S modeling uses spatial information, including sub-basin data and river reach
routing information. Sub-basin areas, river reach lengths and river reach slopes were determined
by using the DEM downloaded from the USGS National Elevation Dataset. This dataset was
used for hydrology rather than using Kane County topography, which has a higher resolution,
because of the availability of topography for the portion of the watershed in DeKalb County.
The USGS DEM has adequate resolution for the hydrologic modeling aspect of this study. Both
ArcHydro (Maidment, 2002) and HEC-geoHM S version 1.1 (USACE, 2003) were used to
determine the physical hydrologic parameters and to generate required input.

Sub-basins were initially divided based on desired calculation points and then further
subdivided to create a more uniform division of the watershed area. Sub-basins were divided
into areas less than 3 square miles. Sub-basin divisions are shown in Figure 2 aswell as on the
work map available in Appendix E. Thetotal drainage area was calculated using automated
methods and the drainage areas agree with the drainage areas reported at former USGS gage
stations on Welch and East Branch Big Rock Creeks (Soong et al., 2004).

Soils data and land use spatial data were reviewed to estimate precipitation losses due to
infiltration using the SCS Curve number method. State Soil Geographic Database (STATSGO)
soil datafor the watershed are shown in Figure 8. STATSGO soil data are generalized for use
with large areas by grouping soil associations as map units. Map unit compositions IL10, IL12,
IL14, and IL 46 were found in the studied watershed. These units are characterized by
hydrologic soil group percentages, noted in Table 4. Land cover datafrom Land Cover of
[1linois 1999-2000 classification are displayed in Figure 9.
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Figure 8. Soil data map for Big Rock/Welch Creek watershed depicting the Stat Soil Geographic
Database (STATSGO) map unit identification numbers
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Figure 9. Land cover data for the Big Rock/Welch Creek watershed
from Land Cover of lllinois 1999-2000
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Table 4. Soil Map Units

Hydrologic Soil Group Percentage

MUID A B C D

[LO10 0 97 3 0
[LO12 0 100 0 0
ILO14 0 100 0 0
[LO46 0 100 0 0

ArcCN isascript written to generate curve numbers given soil and land-use data using
ArcGI S (Zhan and Huag, 2004). ArcCN was used to calculate a weighted average curve number
for each sub-basin based on hydrologic soil type-land use combinations. Theseinitial curve
numbers were adjusted using a single multiplier over the watershed during the calibration
process.

The Clark Unit Hydrograph option was selected for transformation calculations in the
hydrologic model. Initial parameters for this method of determining time of concentration and
storage coefficients were determined using the USGS 2000 Equations for Estimating Clark Unit-
Hydrograph Parameters for Small Rural Watershedsin lllinois (Straub et a., 2000). These
initial time-of-concentration and routing coefficient values were adjusted evenly over the
watershed during the calibration process, which is outlined below.

Channel routing cal cul ations were completed with the Muskingum-Cunge method for the
majority of the watershed. Multiple eight-point cross sections were created for different channel
bottom widths. These ssimplified cross sections were determined per engineering review of the
available surveyed cross sections in the watershed. The simplified cross sections have an 8-foot
channel depth, 2:1 channel side slopes, and an overbank width of 600 feet. The channel depth
and overbank width were designated with the goal of providing a reasonable, simplified, and
conservative cross section template for the entire watershed. The eight-point cross section
allowed the specification of channel and right and left overbank Manning’s n values. For the
hydrologic routing calculations, the channel Manning's n value is estimated to be 0.045, and the
overbank value is estimated to be 0.07. Reach length and slope were determined using
automated methods, as noted above.

A review of the hydraulic model indicated there were some reaches with significant
storage caused by restrictive bridges with large embankments. 1n these reaches, the results from
the HEC-RA S model were used to determine a discharge/volume rating curve. The rating curve
was then used with the Modified Puls routing calculation in the hydrologic model.

Base flow was not used in this modd as the base flow would not be considered critical
for the 1-percent-annual-chance flood event.
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Flood Discharge Calculation of September 12-17, 2008
Using the Slope-Area Method

As noted in the Field Data Collection section, a precipitation gage and four stage gages
captured data for the September 2008 flood event in the watershed. Thisinformation was used
to compute reach discharges for Big Rock and Welch Creek.

The method for calculating discharges from the stage data was based on equations
presented in A Smplified Sope-Area Method for Estimating Flood Dischargesin Natural
Channels (Riggs, 1976). This method removes the subjective Manning’s n values and calculates
discharge with only water-surface slope and cross sectional area. The standard error is reported
to be 20 percent. The discharge equation is:

log Q =0.366 + 1.33log A + 0.05 log S- 0.056(log S) 2
where Q = dischargein cfs; A = reach average flow areain square feet; S = bed slope.

Equations for the average cross sectional area of the reach based on the downstream gage
height were determined using the HEC-RAS model to create arating curve for the downstream
water depth and average flow areain the reach. The results of the RAS model were plotted to
determine the depth-area relationship, as shown in Figure 10. The resulting best fit equations for
the average cross section area are:

A = 8.461D? + 38.755D for water depths below 8 and
A = 7.2195D? + 94.703D-354.11 for water depths above 8

where A isthe reach average flow areain square feet and D is depth in feet at the Granart Road
gage.

Discharge values calculated with the Riggs Simplified Slope Area Method and the field
discharge measurements made during the September 2008 flood are shown in Figure 11. The
field measurement values were used to evaluate the accuracy of the discharge calculation. As
shown in Figure 11, the Riggs method values appear to be low when compared to the field
measurement. The calculated discharge value of 4770 cfsis 76 percent of the measured field
discharge value of 6260 cfs at approximately 5 p.m. on September 13. A comparison of the
calculated depth discharge rating curve and multiple field measurements taken at the gage reach
during the gaging period is shown in Figure 12.

A stage discharge graph of Riggs equation discharge calculations and all field discharge
measurements were reviewed to determine if the low-flow discharges could be estimated from
the Riggs equation. A closer examination shows the calculated discharges are high when
compared to field-measured low-flow discharges (Figure 13). Asthe goal of the project isto
delineate the 1-percent-annual-chance floodplain, Riggs discharge calculation was selected, but
it should not be used for low-flow discharge calculations. Further review of gage data could be

21



Figure 10. Depth/average flow area rating curve for the reach of Big Rock Creek
between the two project stage gages at Granart Road and Price Road
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Figure 11. Comparison field measurements and calculated hydrographs for Big Rock gage reach (Price
Road to Granart Road)
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Figure 12. A comparison of the results of the Manning’s equation depth-discharge rating curve
used to calculate the discharge from the stage gage data and the field measured discharges

Figure 13. A closer look at the differences in the low flow results of the Manning’s equation
depth-discharge rating curve used to calculate the discharge from the stage gage data
and the field measured discharges
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completed to address the calculation of low flows given the recorded stage data, but thisis
beyond the scope of the project.

Analysis of the discharge calculation method was also completed for Welch Creek stage
gages. However, from the analysis it was determined that the railroad bridge between the two
gages causes backwater that affects the slope of the water surface profile during high discharge
events. Asaresult of this effect, discharges computed using the simplified slope calculations are
expected to be inaccurate. For this reason, the Welch Creek discharges alone were used for
model calibration.

Model Discharge Calibration to September 12, 2008 Event Gage Data

Calibration of the HEC-HM S model was achieved by refining the curve number, initial
abstraction, time of concentration, routing coefficient, and Manning’s n values to adjust the
model output based on observations. These input variables were determined using estimation
eguations and knowledge based on physical data, as described above, but their final values are a
result of the calibration process.

Measured precipitation during the September 12-14, 2008 event was compared for two
recording rain gages. the rain gage installed specifically for this project, located near the center
of the watershed, and the gage located at the Aurora Airport. A review of the radar data
available from the National Climatic Data Center NEXRAD Data Inventory showed that more
than 80 percent of the watershed had atotal storm precipitation over 8 inches. The project
precipitation data, which recorded atotal precipitation of 8.24 inches, was used for the entire
watershed without integrating the Aurora Airport rainfall gage data, which recorded atotal
precipitation of 6.37 inches.

The September 12-22 precipitation data from the project gage were input to calibrate the
HEC-HM S model to the discharges on Big Rock Creek. Theinitial intent of the project wasto
calibrate the model using the discharge values calculated using the paired stage information. As
afield discharge measurement was taken within two hours of the peak stage on Big Rock Creek,
the field measurement served as the primary measure of calibration. Secondary consideration
was given to the discharge values calculated via the Riggs slope-area method, as described
above.

The peak flow and peak time of the hydrograph were of primary consideration for model
calibration. The Price Road field discharge measurement of 6260 cfs was taken 2 hours before
the peak stage reading. From the time of the discharge measurement, the stage increased 1 foot
before reaching the peak stage. The peak discharge was calibrated above the field measurements
and Riggs discharge values based on this data. Total volume was not a primary consideration for
calibration.

Final calibration of the HEC-HM S model was achieved by uniformly increasing the

routing coefficient from itsinitial values and making peak flow adjustments with the curve
number values. Final model input values can be found in Appendix C.
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A comparison of theinitial model hydrograph, the calibrated model hydrograph, the
calculated hydrograph, and field measurements are provided in Figure 14. Table5 liststhe final
results of the calibrated model at key locations. A spreadsheet with the full global summary of
model resultsis also located in Appendix C.

Total volume was not considered a primary goal for calibration, as peak discharge and
time of peak discharge are the key storm characteristics for floodplain management. The model
has been calibrated to these values for this purpose. However, it should be noted that thereisa
difference between the calculated hydrograph using the stage data recorded at Big Rock Creek
and the model resultsin respect to the falling limb of the hydrographs. For this study, the Clark
routing coefficients were adjusted by a single coefficient to provide a hydrograph that lacked the
second peak seen in the pre-calibration HM S results. The adjustment puts the routing coefficient
much higher than initial values calculated using Equations for Estimating Clark Unit-
Hydrograph Parameters for Small Rural Watershedsin Illinois (Straub et al., 2000). The large
routing coefficient adjustment and remaining difference in the hydrographs may indicate a
storage issue within the watershed upstream of the Big Rock gage location. Further discharge
data and consideration for the low flow issues previously noted would be required to address
these inconsi stencies.

14000

@ Rigg's Equation
12000 1 ®m Measured Flow Discharge
A Calibrated September 12th model

10000 +
Pre Calibration HMS Results

8000 4
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Figure 14. Comparison of the measured discharge, calculated discharge using Manning’s equation,
and HMS initial and final September 2008 flood event discharge hydrographs
at Big Rock Creek at Granart Road
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Table 5. Big Rock/Welch Creek September 2008 Flood Event HMS Model Results

Final September 2008 flood calibration

Drainage Peak
HEC-HMS area discharge Volume
Location station (sg. miles) (cfs) Time of peak (inches)
Confluence of Young's
Creek & East Branch
Big Rock J EB&YC 225 3,202 13Sep2008, 17:00 5.7
Confluence of East
Branch Big Rock and
Malgren Drain J EB&MD 317 4,050 13Sep2008, 19:30 5.66
Confluence of Welch
Creek and Welch Creek
Tributary 1 J WC_WCT1 211 2,432 13Sep2008, 18:00 5.62
Confluence of Welch
Creek and Sugar Grove J WC& SG 36.1 3,973 13Sep2008, 18:30 5.62
Confluence of East
Branch and West
Branch Big Rock Creek J BR&EB&WB 60.7 7,175 13Sep2008, 22:30 5.67
Confluence of Big
Rock Creek and Welch
Creek J BR&WC 104.4 11,158 14Sep2008, 00:00 5.63
Downstream county
boundary and Big Rock
Creek Outlet 108.2 11,340 14Sep2008, 01:00 5.62

One-Percent-Annual-Chance Flood HMS Simulation

Rainfall data from Frequency Distributions and Hydroclimatic Characteristics of Heavy
Rainstormsin lllinois (Huff and Angel, 1989), commonly known as ISWS Bulletin 70, are
coupled with rainfall distributions reported in Time Distributions of Heavy Rainstormsin Illinois
(Huff, 1990) for the 1-percent-annual-chance flood model. Bulletin 70 rainfall and appropriate
Huff distributions are required for Illinois and Federal approval of flood studies. Total storm

rainfall depths for the 1-percent-annual-chance storm event were adjusted using the aerial

reduction factors for the 108 sq mi watershed. Rainfall used in the hydrologic model islisted in
Table 6. Thesetotal depth rainfall values were then paired with one of the four Huff
distributions based on the storm duration to simulate the 1-percent-annual -peak flood discharge

values.
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Table 6. Northeastern lllinois Bulletin 70 Rainfall in Inches
(Sectional Frequency Distributions Reduced by Aerial Reduction Factors)

Storm period Recurrence interval (%)

(hr) 20% 10% 2% 1% 0.2%

3 211 2.49 3.60 4.22 6.09

6 2.54 2.98 4.32 5.06 7.39

12 3.05 3.58 517 6.06 8.74

*18 3.26 3.82 5.53 6.48 9.39

24 3.57 4.20 6.07 7.13 10.15

48 3.93 4.62 6.57 7.83 11.04

Note: * Aerial-point ration interpolated from the 12 hr and 24 hr adjustment factors.

A critical duration analysis was completed. To determine the appropriate storm time
period, each of the 6-hr, 12-hr, 18-hr, 24-hr, 48-hr, and 72-hr storms were considered. As shown
in Table 7, the 48-hour storm resulted in the largest discharge values.

The 48-hour peak 1-percent-annual-chance flows were input to the HEC-RAS model for
floodplain determination.

Hydrologic Model Discharge Analysis and Comparison
to Historical Data and Similar Watersheds

The results of the 1-percent-annual-chance HEC-HM S simulations were compared with
other discharge estimates from regression equations, discharge observations, and peak discharges
published in the literature (Figure 15). Big Rock and Welch Creek Regression Analysis values at
gage locations using the equations outlined in Estimating Flood-Peak Discharge Magnitudes and
Frequencies for Rural Sreamsin Illinois (Soong et al., 2004) are included for comparison.
Additional nearby watershed 1-percent-annual-chance discharge values from the same
publication are aso graphed. Blackberry Creek watershed study discharge values from the
USGS Scientific Investigations Report Continuous Hydrologic Smulation and Flood Frequency,
Hydraulic and Flood-Hazard Analysis of the Blackberry Creek Water shed, Kane County, Illinois
(Soong et a., 2005) were considered most relevant as the watershed study was recently
completed. A table with specific locations, discharge sources, discharges, and drainage areasis
provided in Appendix D.

Total rainfall on the 49-hour September event, an observed 8.24 inches, resulted in an
HEC-HMS simulated peak flow of 11,340 cfs at the downstream boundary. The 1-percent-
annual-chance flood event simulated using the HEC-HM S model had a corresponding rainfall of
7.83 inches over 48 hours and resulted in higher peak flow of 12,624 cfs. Although the rainfall
durations were similar, the model simulation produced a higher peak discharge from a smaller
rainfall because of differencesin the temporal distribution of the rainfall. The observed rainfall
distribution can be seen in Figure 4.
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Figure 15. Comparison of the 1-percent-annual-chance discharge/drainage area relationship
for the Big Rock/Welch Creek and other published watershed discharges in the area

Areas Requiring Further Review for a Detailed Analysis

Further comparison of Big Rock/Welch Creek and the northern watershed hydrology
results could be completed if the county should desire a more detailed study warranting a model
calibrated to the total volume of the storm. The additional calibration points from the northern
Kishwaukee headwater watersheds would allow an analysis of curve number values, initia
abstraction, transformation parameters, and discharge volume between the two studies for further
refinement of the HEC-HM S model.

Given the objectives and scope of this project, some assumptions, further detailed below,
were made with respect to the characteristics of Big Rock Lake, the Rich Harvest property, field
tiling, and split flows. Theissues are identified and should be considered when a detailed flood
study of the areais conducted.

Big Rock Lakeislocated on Big Rock Creek just upstream of the confluence of Welch
Creek and Big Rock Creek. Itsimpact on flood discharge was reviewed to estimate the effect of
thisrelatively large storage area on the 1-percent- annual peak discharge calculations. No
physical data were available on the size, elevations, or depth of the lake. Given the scope of work
for this study, asimplistic view of the impact of this lake on peak discharges was considered. It
was estimated that the lake surface areais approximately 34 acres and the low point of the berm
is 10 feet above the normal water elevation, and would store 340 acre-feet (ac-ft) of water prior
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to filling the storage area. After filling the storage area, it was assumed the water diverted into
the lake would flow through the lake to the “outlet” low point at the downstream end of the lake.
With some very approximate assumptions, it was calculated the lake would be full in the first
quarter of the storm hydrograph, while peak discharge would occur closer to the midpoint of the
storm. The |lake appears to have aminimal effect on storm peak discharge. Given the lack of
data, the complicated nature of correctly modeling the lake, and minimal downstream impact, no
further analysis was pursued. This storage area was not incorporated into the HEC-HM S model.

The Rich Harvest property includes multiple inline streams and large detention ponds that
may provide storage that could have an effect on the watershed hydrographs. However, storage
areas have not been included in this hydrologic model. The impact of the storage areais not
expected to be large enough on peak flows and subsequent delineation of the floodplain area.

Field tiles were not incorporated in the watershed study. All tile drains were considered
to have aminimal impact on the high flows of the 1-percent-annual -chance flood event. No
allowance was provided for flow that is diverted from the stream channel to afield tile or flow
from afield tile into the stream. This assumption may require further review for a detailed study.
Specifically, aong Duffin Drain there is a culvert that discharges just upstream of the crossing
with U.S. 30. The location and source of thetile drain is unknown and thus could not be
accounted for in this study.

There appears to be a split flow location on Welch Creek Tributary 1 northwest of the
Dauberman and Wheeler intersection. The elevation data suggest that flow may divert from the
indicated channel and follow the Dauberman ditch to join Welch Creek Tributary 2. Thiswould
impact the flows calculated for both tributaries below thisintersection. The final hydrologic
model for this watershed study assumes no diverted flow at this location.
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Hydraulic Modeling

A hydraulic model was prepared to simulate water surface elevations. The HEC-RAS
version 4.0 (Brunner, 2008) model was selected asiit is accepted by FEMA and widely used in
the industry. The HEC-RAS model was calibrated using data from the September 2008 storm
event. The calibrated model in turn was used to simulate 1-percent-annual -chance flood
elevations for the stream reaches. Output from this simulation provides the basis for profiles and
flood hazard mapping.

Study Reaches

Hydraulic analysis of the watershed was divided into two levels of study: limited detail
and approximate. The level of study for each reach was reviewed at the stakeholder meeting and
finalized by the county. A limited-detail study was completed on the more urban and devel oping
reaches, while an approximate study was completed on the more rural stream reaches. Figure 1
shows the level of study completed for each reach.

Two hydraulic models were prepared: one hydraulic model for Welch Creek and its
tributaries and one for Big Rock Creek and its tributaries. The decision to use two independent
hydraulic models was based on practical useissues. The watersheds were kept separate to keep
the size of the model appropriate for ease of use. Limited-detail and approximate study reaches
did not need to be separated.

Thelevel of study determines the detail of datainput to the hydraulic model. Table 8
summarizes some differences in the hydraulic modeling for each type of study. Stream
hydraulics for both levels of study were completed using HEC-RAS version 4.0 software
(Brunner, 2008).

Input Data

HEC-RAS requires riverine geometry, Manning’s n values, structure geometry, and flow
data to perform the one-dimensional riverine water surface elevation analysis.
Table 8. HEC-RAS Input Data for Each Level of Study
Limited detail Approximate

LiDAR/surveying/Kane

Cross sections  contours with engineering Automated using Kane

review County 2001 topography
Automated calculation
Manning's Engineering review using Manning's n values

associated with land cover
Surveyed/plansg/field

None
measurements

Bridges
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Much of the required input data concerns the physical aspects of the river reach: channel
dimensions, slope, etc. Thisinformation was primarily gleaned from the Kane County 2001
topography. The Kane County topographic data were derived using photogrammetric techniques
from photography taken on 4/14/2001 and 4/18/2001. The mapping meets United States
National Map Accuracy Standards (NMAYS) for linch equal to 100 feet scale maps and has a
horizontal accuracy of plus or minus 3 feet and exceeds the standard for mapping at linch equal
to 500 feet scale maps. Kane County topographic data have a vertical accuracy of plus or minus
1 foot at the 90 percent confidence level. These data meet the standards for mapping at 1 inch
equal to 500 feet with an equivalent topographic contour of 2 feet. Kane County provided
countywide digital datasetsincluding aDigital Terrain Model (DTM) dataset with mass points
and break lines. A uniform grid digital elevation model (DEM) with 2-foot cells was created
from this data for this project. The uniform grid with this resolution can be readily and quickly
processed in the ArcGIS environment. The U.S. Army Corps of Engineers HEC-GeoRAS
(Ackerman, 2005) software was used to automate the input process. Cross section locations for
all reaches are shown on the work map in Appendix E.

The downstream boundary condition for Big Rock Creek was determined using the
normal depth method with a slope of 0.0015. The downstream boundary condition for the Welch
Creek model was the water surface elevation simulated by the Big Rock model. The 1-percent-
annual-chance peak water surface elevation on Big Rock Creek was used for the downstream
boundary condition in the Welch Creek model because the hydrologic model indicates a
coincident peak flow.

Flows calculated as described in the hydrology section of this report were input to the
hydraulic model at the upstream end of the hydrologic reach.

Figure 16. Cross section survey comparison to Kane County topography
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Limited-Detail Study Input Data

The majority of the cross section and stream geometry datafor the limited-detail study
were determined from the Kane County topography. A few cross sections were surveyed by the
IDNR/OWR in key locations. Cross sections outside of Kane County topographic data limits
were determined from the USGS National Elevation Dataset. Additional cross section
information was taken from available existing bridge plans.

Sixteen river cross sections and seven bridges in the watershed were surveyed by the
IDNR/OWR. The surveyed cross sections were compared to those created with the Kane County
topography. Figure 16 shows the cross section data comparison on Welch Creek just
downstream of Scott Road. As the Kane topography was generated from photogrammetric data,
stream channels are not represented in the topographical data. The comparison also shows survey
data elevations to be lower than the DEM at this location. Along the overbanks, the survey data
are an average of 1.57 feet below the DEM cross section at this particular location. Due to the
limited number of surveyed cross sections and their location near bridge crossings, the
comparison cannot be assumed to hold for the entire watershed. In general, consideration should
be given to the stated vertical accuracy of the LiDAR data when comparing other topographic
sources or in future detailed studies.

DEM data often do not represent the deeper channel geometry. The geometry of cross
sections generated from the DEM were reviewed and edited to add the stream channel. Stream
channel bed elevations were interpolated using the slope between known bed elevations,
generally at the bridge cross section. Stream widths were estimated from aerial photography,
and side slopes were assumed to be approximately 1:2. Figure 17 shows the edited channel
geometry of a cross section.

Figure 17. Edited channel geometry for a DEM cross section
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Manning's n values were based on multiple field visits and aerial photography. The
overbank Manning's n values range from 0.01 to 0.11 and the channel Manning’s n values range
from 0.02 to 0.045. A value of 0.01 was used at pond and Big Rock Lake locations.

Bridge data were acquired by three methods. First, an effort was made to gather existing
bridge plans. If bridge plans were not available, field measurements were made. Field
measurements included basic structural geometry such as culvert size and material, or bridge
opening width and height. The IDNR/OWR completed surveying at six bridgesin the
watershed. Figure 18 summarizes the source of watershed bridge data.

Figure 18. Type of bridge data available for use in the HEC-RAS hydraulic models
of Big Rock and Welch Creek
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Bridge ineffective flow areas were used based on contraction and expansion ratios of 1:1
and 2:1, respectively.

Approximate Study Input Data

Cross sections derived from the topographic data were not altered or enhanced to show
the stream channel on approximate study reaches. Also, no bridges were input to the
approximate study reaches.

Manning's n values were determined with different methods for the approximate and
limited-detail reaches. Valuesfor the approximate reaches were automatically generated from
land cover data using HEC-GeoRAS routines. Manning's n values were assumed for each land
use category from the Land Cover 1999-2000 dataset (USDA/NRCS, 2003). The Manning'sn
values corresponding to each land use category are given in Table 9.

Model Calibration Using the September 12, 2008 Flood Event

The model was calibrated using data from the September 2008 flood event. Peak
discharges calculated using HEC-HM S were input to the RAS model, and water surface
elevations and subsequent extent of flooding simulated by the model were compared with
observations and information recorded at the stage gages. Input parameters such as Manning’'s n
values and ineffective flow areas were adjusted so that model simulation would approximate
observation as closely as possible.  Table 10 summarizes the comparison of the model results

Table 9. Manning’s n Values Associated with Land Use Data
LU code Land cover category Manning’s value

10 Agricultural Land

11 Corn 0.05
12 Soybeans 0.05
17 Rural Grassland 0.04
20 Forested Land

21 Upland 011
30 Urban Land

31 High Density 0.045
32 Low/Medium Density 0.05
35 Urban Open Space 0.04
40 Wetland

41 Shallow Marsh/Wet Meadow 0.09
50 Other

51 Surface Water 0.01
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Table 10. Big Rock and Welch Creek September 13 Peak Gage
and Model Water Surface Elevations

Gagedata Model results

Sream Location (feet) (feet)
Big Rock Creek  Price Road 680.72 682.68
Big Rock Creek  Granart Road 676.53 676.34
Welch Creek U.S. 30 695.0 695.1
Welch Creek Granart Road 689.0 689.45

with water surface elevations recorded at the four gages. Table 11 compares observations made
by persons on site during the flood event to model results. Anecdotal observations were
collected at a meeting of the stakeholders. Maps of the watershed showing the first ssmulation of
the September 2008 event were examined by the stakeholders at the meeting. The maps were
marked to show observations at bridges and flow patterns throughout the watershed.

Discussion of Observations and Model Simulation

The model peak water surface elevation results are within one-half foot of the recorded
peak stages at Welch Creek gages and Big Rock Creek gage at Granart Road. The model results
for the Big Rock Creek gage at Price Road are 2.0 feet higher than the gage data. The profile
between the two gages roughly matches the slope of the channel bed and appears reasonable.
The Big Rock Creek stormwater system outlets just downstream of Price Road gage. Storm
sewers were not considered for the watershed hydrology, and the impact of the system should be
reviewed when a detailed study is conducted.

Granart Road across Duffin Drain was reported to have overtopped during the September
flood. The model does not show the bridge to have overtopped. It isrecommended that further
review of this area be completed for a detailed study. Plan datafrom 1998 were used for this
bridge data. Surveyed data or further study of the crossing would alow for consideration of
sedimentation as a cause of the increased water surface elevation.

Kedlinger Road on Welch Creek was also reported to have overtopped during the flood
event. However, the model simulation does not indicate overtopping. This difference may be
due to flows from the water treatment facility of Elburn. These flows were not included in this
study. These flows and their effect on the water surface elevation at the upstream reaches of
Welch Creek should be reviewed for adetailed analysis.

Observation of the September flood and the model results both show Duffin Drain
overtopping U.S. 30. The model also shows the railroad just downstream of Duffin Drain
overtopping. Further review should be given to this areafor a detailed study. The Duffin Drain
flood may extend to the east tributary between U.S. 30 and therailroad. The 30- inch culvert at
the tributary may convey some of the Duffin Drain flow and reduce the water-surface elevation
between these two structures. Surveying would be required to confirm there is a flow between
these two streams.
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Sream

Table 11. September 2008 Flood Observations

Location

Big Rock Creek Water shed

Big Rock Creek

Big Rock Creek

West Branch
Big Rock Creek

East Branch Big
Rock Creek

East Branch Big
Rock Creek

East Branch Big
Rock Creek

Pedestrian
Bridge

Jericho Road

U.S. 30

U.S.30

Hinckley Road
West of East
Branch

Perry Road

Welch Creek Water shed

Welch Creek

WEelch Creek

Welch Creek

WEelch Creek

Welch Creek

Duffin Drain

Duffin Drain

Duffin Drain

Camp Dean
(north)

U.S. 30

Rich Harvest
Bridge

U.S.30to
confluence with
Sugar Grove

Keslinger Road

Granart Road

Rich Harvest
Private Drive

U.S. 30

Verification data

Observation of bridge not
being overtopped

Observation of bridge not
being overtopped

Observation of bridge not
being overtopped

Observation of bridge not
being overtopped

Observations show areais
inundated

Photographs of bridge being
overtopped

Observed estimation of crest
over 3 ft above road

Observation of bridge being
overtopped by afew inches

Observed stage crest at
bridge floor

Agreement with preliminary
map of modeled September
12 flood limits

Observation of bridge being
overtopped

Observation of bridge being
overtopped

Observation that the
flooding reaches but doesn't
overtop Dugan Road

Agreement with preliminary
map of modeled September
12 flood limits
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Model results

Approx. model water surface
elevation is 665.78 ft with an
estimated bridge floor elevation of
666 ft

Model peak water surface elev.
overtops roadbed by 0.8 ft

Model water surface elevation 9 ft
below the road profile

Model water surface elevation 5 ft
below the road profile

The topography does not support
flooding due to river flow in this
area. These homes are estimated to
be 12 ft above the floodplain

Model peak water surface elev.
overtops roadbed by 0.2 ft

Model water surface peak is 2.6 ft
above road

Stream gage results were used for
verification

Model water surface elevation is
0.75 ft above bridge deck

No changes to this area since public
meeting

Model water surface elevation 5 ft
below the road profile

Model water surface elevation 2.5 ft
below the road profile

Water surface elevation supports
observation

No changesto this area since public
meeting



Hydraulics at Big Rock Lake should be examined for adetailed study. A two-
dimensional flow model isrequired to accurately model stream conditions at this location. For
the purposes of this model, only the portion of the lake 100 feet east of the berm was considered
asan active flow area. This area appearsto convey flow through the lake to the downstream
outlet. The lake area east of this active flow area was modeled as ineffective flow.

Thereisasignificant increase in the water surface elevation just upstream of the lake.
Thisjumpisacritical flow transition, and is believed to be caused by the steep slope of the
channel bed and the narrowing of the floodplain at the lake, combined with the backwater effect
from the confluence.

Some of the observed flooding appears to be a consequence of inadequate storm water
drainage, rather than flooding from the overtopping of the receiving streams. These include the
Village of Elburn, flooding west of East Branch Big Rock Creek between U.S. 30 and Hinckley,
and flooding near Oaken and Dugan Roads 1 mile east of Big Rock Creek. Confirmation of the
source of flooding, whether these flooded areas are from stormwater or overbank river flow, will
require more specific data. A review of the area should be completed for a detailed study.

One-Percent-Annual-Chance Floodplain

After calibrating the HEC-RAS Big Rock Creek and Welch Creek models using the
September event, they were used to simulate the 1-percent-annual-chance flood elevations. The
1-percent-annual -chance discharges computed using the HEC-HM S model were input to the
hydraulic model and an additional review was completed to revise any ineffective flow areas as
necessary.

HEC-RAS output data for the regulatory 1-percent-annual-chance floodplain are located
in Appendix F. Profilesfor the limited-detail reaches are provided in Appendix G. The Key to
Cross Sections, aso located in Appendix G and organized by stream with the profiles (the style
used in FEMA flood insurance studies), provides the cross reference between model cross
section numbers and |ettered cross sections.

The areainundated by the proposed 1-percent-annual-chance flood was mapped using the
Kane County 2001 topographical data. All floodplain mapping was completed in accordance
with FEMA standards. Floodplain boundaries are interpolated between cross sections.
Floodplain boundaries were initially delineated using the digital elevation model and computer-
assisted techniques. The floodplain was then refined with a GIS and engineering review and
compared with the Kane County contours. Base flood elevations (BFES) have been included for
the limited-detail reaches. Floodplain maps have been included in Appendix H.

The watershed study joins the effective detailed study on Sugar Grove Branch. The
proposed water surface elevation of 679.89 feet (North American Vertical Datum, 1988) matches
the existing floodplain water surface elevation of 679.8 feet at the downstream end of the
detailed reach within the FEMA-required .50 feet. Thisis approximately 3,790 feet above the
confluence with Welch Creek and Sugar Grove Branch.
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The proposed and effective floodplains can be compared by viewing the pdf files
provided in Appendix E. The proposed floodplain generally follows the effective Zone A or is
dlightly narrower than the existing floodplain.
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Summary

Big Rock and Welch Creeks are located in southwestern Kane County, Illinois, an area
that is expected to experience significant population growth and attendant development in the
coming years. The purpose of this project was to prepare updated maps showing watershed
flood hazard areas that reflect current conditions. There are approximately 81 stream miles
within Kane County in the Big Rock and Welch Creek watershed. Two levels of flood study
were conducted; alimited-detail flood study was conducted for 38 stream miles and approximate
study was conducted for 30 stream milesin Big Rock Creek and Welch Creek watershed areas
within Kane County. These two levels of study were selected to estimate adequately the extent
of the flood hazards while maximizing the number of stream miles studied. More detailed and
rigorous analyses were used aong reaches where development is anticipated, and less rigorous
analyses were used in areas expected to remain primarily rural in nature.

The study included evaluation of existing data, including precipitation, stage, flood
hazard mapping, and plans and specifications for structures such as bridges. Available stream
data were collected more than 30 years ago and no long-term stream discharge or stage records
were available for statistical determination of the annual chance of discharge. A model was
required for hydrologic analysis, and precipitation, stream stage, and discharge data were
collected for model calibration. Given that the purpose of the modeling effort was to simulate
conditions during an extreme flood event (1-percent-annual chance-flood), the intent of the
model calibration was for high flow events. Data collected during the September 2008 storm
provided valuable information for model calibration.

Hydrologic and hydraulic models were prepared using spatial datasets, survey data, and
field measurements. These models were calibrated to the September 2008 storm event using
recorded precipitation, discharge, stage data, and field observations of the extent of flooding
during the event. The calibrated models were then used to simulate discharges and flooding
elevations for a 1-percent-annual-chance event, which is the base flood used for floodplain
mapping. The extent of flooding is depicted by interpolating calculated flood elevations at
locations along each stream reach and using these elevations to delineate the floodplain
boundary.

The results of the analyses are summarized with profiles showing flood elevations along
stream reaches that were studied using limited-detail methods. The 1-percent-annual-chance
floodplain boundary is shown for both limited-detail and approximate study reaches on
accompanying maps. These results will assist floodplain managers and planners. Should
development in any areaincrease significantly, then it would be appropriate to perform amore
detailed study with higher accuracy standards and evaluation of the floodway. This report
provides information on additional analyses that should be taken into consideration when a
detailed study is performed in the future.

The Federal Emergency Management Agency (FEMA) isthe primary agency responsible
for preparing and distributing maps and studies defining flood hazards. These maps and studies
are used for regulatory purposes and for flood insurance determinations. FEMA has published
guidelines and specifications for hydrologic and hydraulic analyses as well as mapping standards

41



and digital data standards. These standards were used in preparation of this study with the
anticipation of submitting the technical datato FEMA for adoption as part of the Kane County’s
Flood Insurance Study and Flood Insurance Rate Maps.
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Appendix A. Gage Descriptions



lllinois State Water Survey
Center for Watershed Science

Station Description
Big Rock Creek @ Price Road - 801

Site Location

N 41.75238

W 088.55013

Big Rock Township, Kane County, Illinois on the upstream side of the Price Road bridge, just south of the
town of Big Rock, IL. This site is approximately 1 mile upstream from site 802- Big Rock @ Granart
Road.

Establishment
Gage Shelter and water level pressure transducer sensor installed on 3/25/08.

Drainage Area
Drainage area at this point was determined using automated methods outlined in the Big Rock Welch
Creek report to be 61.3 square miles.

Gage
A Design Analysis WaterLOG H-310 vented pressure transducer, with data logged to a Campbell

Scientific CR10x data logger. Equipment is powered by a 12V 32 AH AGM battery and housed in a 30" x
30" robot head steal shelter mounted on the upstream side of the bridge near the RDB. The pressure
transducer is mounted horizontally to a sign post and is located under the bridge towards the upstream
side and approximately 15 ft from the RDB bridge abutment. The stage is measured at 15 minute
intervals and data is downloaded at regular site visits, not greater than 14 days apart.

Reference Points and Benchmarks

RP1: 2 file marks on NE corner of upstream bridge rail T-post support at the marked bridge rail cross
section location of 24’. Elevation: 102.49’

TBML1: Chiseled square on NW bridge abutment (upstream right descending bank). 2" square painted
orange. Elevation: 100.00’

TBM2: Chiseled square on SE bridge abutment (downstream left descending bank). 2" square painted
orange. Elevation: 99.94’

Channel and Control

The confluence of the east and west branch of Big Rock Creek is approximately 1 mile upstream.
Upstream, the channel is tree lined and borders residential yards for several hundred feet. The channel
meanders downstream through pasture to site 802 on Granart Road. The streambed consists of silt, sand
and gravel with a few cobbles. Low flow control is a cobble riffle located about 200 ft downstream. High
flow is channel controlled. The channel widens at the gage and may become split or braided at lower
flows downstream.

Discharge Measurement Locations

Low to Medium Flow: measurements are taken 75 - 100 ft downstream of the gage. The channel is
straight for 100 ft upstream from cross section. Streambed consists of sand, gravel and cobbles.
Measurements are made by wading, using a Sontek Flowtracker ADV with a topset wading rod.

High Flow: measurements are taken from the upstream side of the bridge. The cross section widens at
the bridge and downstream. Measurements are collected using a Price AA meter, bridgeboard/crane with
appropriate cable reel and sounding weight.



lllinois State Water Survey
Center for Watershed Science

Station Description
Big Rock Creek @ Granart Road - 802

Site Location

N 41.74363

W 088.54084

Big Rock Township, Kane County, Illinois on the downstream side of the Granart Road bridge just NE of
the intersection of Granart and Jericho Road. This site is approximately 1 mile downstream from site 801-
Big Rock Creek @ Price Road.

Establishment
Gage Shelter installed 3/25/08
Gage established 4/2/08 with a water level radar sensor.

Drainage Area
Drainage area at this point was determined using automated methods outlined in the Big Rock Welch
Creek report to be 62.8 square miles.

Gage
OTT RLS Radar Level Sensor, with data logged to a Campbell Scientific CR510 data logger. Equipment

is powered by a 12V 32 AH AGM battery and housed in a 30" x 30” robot head steal shelter mounted on
the downstream side of the bridge near the thalweg. The Radar level sensor measures stage at 15
minute intervals and data is downloaded at regular site visits, not greater than 14 days apart.

Reference Points and Benchmarks

RP1 Elevation: 101.45

Location: Inside platform (base) of gage house on the LDB side

TBML1: chiseled square on northerly concrete bridge rail (upstream left descending bank). 2" square
painted orange. Elevation: 100.00’

Channel and Control

The channel meanders through upstream pasture all the way from site 801 on Price Road. Downstream

the channel straightens and runs parallel with Jericho Road for about 800 ft. The downstream banks are
lined with woody and herbaceous vegetation. The streambed consists of silt, sand and gravel with a few

cobbles. Low flow control is a cobble riffle located 250 ft downstream. High flow is channel controlled.

Discharge Measurement Locations

Low to Medium Flow: measurements are taken 250 ft downstream of the gage near the low flow control.
The channel is straight for 100 ft upstream from cross section with relatively uniform flow. Streambed
consists of sand, gravel and cobbles. Measurements are made by wading, using a Sontek Flowtracker
ADV with a topset wading rod.

High Flow: measurements are taken from the downstream side of the bridge. The cross section widens
on upstream side of the bridge. Measurements collected using a Price AA meter, bridgeboard/crane with
appropriate cable reel and sounding weight.



lllinois State Water Survey
Center for Watershed Science

Station Description
Welch Creek @ U. S. Highway 30 - 803

Site Location

N 41.76409

W 088.51804

Big Rock Township, Kane County, lllinois on the downstream side of the U.S. 30 bridge, about 1.5 miles
east of the town of Big Rock, IL. This site is approximately 0.5 mile upstream from site 804- Welch Creek
@ Granart Road.

Establishment
Gage Shelter and water level pressure transducer sensor installed on 4/4/08.

Drainage Area
Drainage area at this point was approximated using automated methods outlined in the Big Rock Welch
Creek report to be 19.3 square miles.

Gage

A Design Analysis WaterLOG H-310 vented pressure transducer mounted vertically to the downstream
side of the middle bridge pier, with data logged to a Campbell Scientific CR10x data logger. Equipment is
powered by a 12V 32 AH AGM battery and housed in a 30” x 30" robot head steal shelter mounted on the
downstream side of the bridge above the middle pier. The stage is measured at 15 minute intervals and
data is downloaded at regular site visits, not greater than 14 days apart.

Reference Points and Benchmarks

RP1: 2 paint marks on inside platform (base) of gage house on the LDB side. Elevation: 103.80’
TBML1: chiseled square on NE concrete bridge abutment (upstream left descending bank). 2" square
painted orange. Elevation: 100.00’

Channel and Control

Upstream the channel flows through agriculture fields. Downstream the channel flows through
uncultivated field and woodland to site 804 on Granart Road. The channel flows east following U.S. 30 for
200ft and then takes a sharp turn south 30 ft upstream of the bridge. The channel takes a sharp turn east
again approximately 130 ft downstream. The streambed generally consists of high organic sediment near
the edges of water and silt, sand and gravel mid channel. Low flow control is a cobble riffle located about
100 ft downstream, above the downstream R.R. bridge. High flow is channel controlled.

Discharge Measurement Locations

Low to Medium Flow: measurements are taken 80 ft downstream of the gage. The channel is rather
straight for 100 ft upstream from cross section. Streambed at the cross section consists of high organic
sediment near the edges of water and silt, sand and gravel mid channel. Measurements are made by
wading, using a Sontek Flowtracker ADV with a topset wading rod.

High Flow: measurements are taken from the downstream side of the bridge. Measurements are
collected using a Price AA meter, bridgeboard/crane with appropriate cable reel and sounding weight.



lllinois State Water Survey
Center for Watershed Science

Station Description
Welch Creek @ Granart Road - 804

Site Location

N 41.75998

W 088.51118

Big Rock Township, Kane County, Illinois on the downstream side of the Granart Road bridge, about 2
miles east of the town of Big Rock, and 3 miles west of Sugar Grove, IL. This site is approximately 0.5
mile downstream from site 803- Welch Creek @ U.S. 30.

Establishment
Gage Shelter and water level pressure transducer sensor installed on 3/26/08.

Drainage Area
Drainage area at this point was approximated using automated methods outlined in the Big Rock Welch
Creek report to be 21.2 square miles.

Gage

A Design Analysis WaterLOG H-310 vented pressure transducer mounted vertically to the downstream
side of the LDB bridge abutment, with data logged to a Campbell Scientific CR10x data logger.
Equipment is powered by a 12V 32 AH AGM battery and housed in a 30" x 30" robot head steal shelter
mounted on the downstream side of the bridge on the LDB bridge abutment. The stage is measured at
15 minute intervals and data is downloaded at regular site visits, not greater than 14 days apart.

Reference Points and Benchmarks

RP1: 2 file marks on vertical T-post rail support on DS side of bridge @ bridge rail cross section location
84 (2nd post to right of gage house looking DS). Elevation: 101.66’

TBM1: chiseled square on southerly concrete bridge abutment (downstream right descending bank). 2”
square painted orange next to USGS crest gage. Elevation: 100.00’

Channel and Control

Upstream the channel flows through uncultivated field and woodland. Downstream the channel flows
through an undeveloped wetland field about a ¥ mile and then flows through a golf course. The channel
is fairly perpendicular to the bridge up and downstream for about 50 ft. The channel deepens and widens
at the bridge and is more narrow and shallow on the up and downstream sides. The streambed generally
consists of high organic sediment near the edges of water and sand/pebble/cobble at mid channel. The
stream banks are lined with woody vegetation on both upstream banks and on the downstream RDB.
The downstream LDB is primarily grass covered with several old stumps and a few trees. Low flow
control is a cobble riffle located about 50 ft downstream. High flow is channel controlled.

Discharge Measurement Locations

Low to Medium Flow: measurements are taken 150 ft downstream of the gage. The channel is rather
straight for 50 ft upstream from the cross section. Streambed at the cross section consists of high
organic sediment near the edges of water and pebble/gravel and cobble mid channel. Measurements are
made by wading, using a Sontek Flowtracker ADV with a topset wading rod.

High Flow: measurements are taken from the downstream side of the bridge. Measurements are
collected using a Price AA meter, bridgeboard/crane with appropriate cable reel and sounding weight.



lllinois State Water Survey
Center for Watershed Science

Station Description
Rain Gage 81

Site Location

N 41.83219

W 088.59486

Hitzsche Fertilizer, Inc. 25181 County Line Rd

Big Rock Township, Kane County, Settlement of Troxel, lllinois

Rain gage located 50 ft south of parking area south of equipment garages that are east of the office
building and 20 ft north of agriculture field.

Establishment
Rain gage installed on 4/9/08

Gage
An ETI NOAH llI Precipitation Weighing Assembly, with data logged to a Campbell Scientific CR10x data

logger. Equipment is powered by a 12V 12 AH AGM battery and housed in a Belfort rain gage enclosure.
The precipitation is measured at 15 minute intervals and data is downloaded at regular site visits, not
greater than 14 days apart.
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Bridge Data Source

Stream Road

Duffin Drain
Wheeler Road
UsS 30
Railroad

Granart Road

Sugar Grove Branch
Dugan Road

Welch Creek
1-88
Harter Road
Dauberman Road (north)
Main Street
Lasher Road
Scott Road
Wheeler Road
Dauberman Road (south)
UsS 30
Railroad downstream of US 30
Granart Road
Camp Dean (south)

Big Rock Creek
Price Road

Granart Road
Jericho Road

East Branch Big Rock
1-88
Harter Road
Perry Road
Us 30
Railroad
Hinckley Road

West Branch Big Rock
US 30
Hinckley Road

Malgren Drain
Swan Road

Scott Road

Data source Date

KDOT plans 2001
IDOT plans 1981
IDOT plans 1981
KDOT plans 1998
KDOT plans 1974
ISTHA plans 1971
KDOT plans 1990
KDOT plans 1987
OWR project survey 2008
OWR project survey 2008
KDOT plans 1996
OWR project survey 2008
KDOT plans 1975
IDOT plans 1967/1981
IDOT plans 1967/1981
OWR project survey 2008
OWR project survey 2008
KDOT plans 1974
KDOT plans 1995
KDOT plans 1998
ISTHA plans 1971
OWR project survey 2008
KDOT plans 1971
IDOT plans 1981
IDOT plans 1981
OWR project survey 2008
IDOT plans 1983
plans 1974
KDOT plans 1997
KDOT plans 1977

KDOT- Kane County Department of Transportation

IDOT- lllinois Department of Transportation
ISTHA- lllinois State Toll Highway Authority
OWR- Office of Water Resources



Appendix C. HMS Input and Output



HMS
Label

BC1000
BC1100
BC1110
BC1200
BC1300
BC1400
BC1410
BC1420
BC1421
BC1500
BC1510
BR1100
BR1110
BR1200
BR1300
BR1310
BR1400
BR1500
BR1510
BR1600
BR1610
BR1700
BR1800
BR1810
BR1900
DD1000
DD1100
DD1200
DD1210
DD1300
DD1400
DD1410
DD1500
DD1510
DD1520
DD1600
DD1700
DD1800
EB1000
EB1100
EB1200
EB1300
EB1400
EB1410
EB1500
EB1600
EB1700
EB1710
EB1800
EB1900
EB1910
EB2000
EB2010
EB2020
EB2021
EB2100
MD1000
MD1100
MD1200
MD1210
MD1300
MD1310
SG1000
SG1100
SG1200

Hydrologic Model Subbasin Input Summary

Drainage
Area
(‘mi sq)
243
0.58
151
1.10
1.28
1.35
0.80
2.28
2.48
2.15
1.13
0.88
1.12
0.38
0.01
1.45
0.20
0.09
1.46
0.49
1.95
0.82
0.22
0.40
0.62
0.34
0.77
0.26
0.98
0.60
0.25
0.71
0.11
0.32
1.03
0.64
117
1.29
0.57
0.37
1.63
141
0.20
1.01
0.42
1.45
231
1.03
2.00
0.01
0.72
0.96
0.39
1.27
0.69
0.43
151
0.54
0.13
0.94
0.86
0.56
0.24
1.09
0.16

CN

77.66
78.49
79.16
78.82
78.89
78.90
78.68
77.48
78.44
78.17
78.17
74.35
76.80
73.93
60.18
76.27
50.22
74.21
78.87
73.64
75.10
77.66
75.34
71.17
73.93
76.01
79.23
78.67
78.41
79.32
79.22
79.25
77.40
79.47
75.21
78.24
78.57
76.00
74.20
73.75
75.17
77.38
77.27
79.24
79.43
78.95
77.41
79.21
77.98
76.50
78.46
76.48
79.13
77.14
77.08
75.17
74.82
74.47
79.09
77.43
78.78
79.25
70.94
74.10
79.26

Subbasin Data
Initial
Abstraction
(in)
0.58
0.55
0.53
0.54
0.54
0.53
0.54
0.58
0.55
0.56
0.56
0.69
0.60
0.71
1.32
0.62
1.98
0.70
0.54
0.72
0.66
0.58
0.65
0.81
0.71
0.63
0.52
0.54
0.55
0.52
0.52
0.52
0.58
0.52
0.66
0.56
0.55
0.63
0.70
0.71
0.66
0.58
0.59
0.52
0.52
0.53
0.58
0.53
0.56
0.61
0.55
0.61
0.53
0.59
0.59
0.66
0.67
0.69
0.53
0.58
0.54
0.52
0.82
0.70
0.52

Tc
(hrs)
3.10
1.66
3.40
2.00
1.80
2.36
121
2.73
2.83
2.67
212
2.10
1.76
1.09
0.17
3.45
0.96
0.44
3.49
1.18
4.06
1.74
0.76
1.12
1.10
1.22
1.78
1.40
3.20
1.77
1.07
1.34
0.56
1.34
1.95
117
1.80
2.29
1.57
121
3.60
1.68
0.84
2.07
1.16
2.20
2.53
2.05
2.94
0.21
1.92
1.71
1.63
2.05
1.29
1.04
211
1.44
0.56
1.86
1.68
1.69
0.86
1.89
0.75

(hrs)
27.00
12.70
20.25
14.50
10.95
11.35

6.20

8.80
10.30
12.85
11.45
10.45

8.35

5.40

1.15
17.65
14.50

2.65
26.25

7.25
29.60

8.90

3.90

7.90

5.70

7.45
21.15
21.35
19.40

8.90

9.90

6.35

6.95

9.70

8.65

6.45

8.55
12.25

7.45

8.30
20.30
13.85

5.80
17.70

5.90
13.15
14.15
12.60
13.80

3.60
14.05

7.95
10.60
10.85

6.30

4.95
10.00
10.80

5.25
15.60
14.55
12.15

4.50
11.45

5.00



HMS
Label

SG1300
SG1310
SG1320
SG1400
WB1000
WB1100
WB1200
WB1300
WB1400
WB1500
WB1600
WC1000
WC1100
WC1200
WC1300
WC1400
WC1410
WC1420
WC1430
WC1500
WC1510
WC1520
WC1600
WC1700
WC1800
WC1900
WC1910
WC2000
WC2010
WC2100
WC2200
WC2210
WC2220
WC2300
WC2400
WC2500
WC2510
WC2515
WC2520
WC2600
WC2610
WC2700
YC1000
YC1100
YC1110
YC1200
YC1210
YC1300
YC1310
YC1400
YC1410
YC1420
YC1500
YC1510

Hydrologic Model Subbasin Input Summary

Drainage
Area
(‘mi sq)
1.39
0.75
1.04
1.12
1.48
2.22
1.05
1.63
1.88
0.85
1.86
0.34
0.93
0.49
0.28
0.88
0.69
0.08
1.01
0.62
0.15
0.35
1.27
0.96
0.39
0.16
0.73
1.05
1.01
0.37
0.41
0.29
1.20
1.04
2.04
1.88
0.85
0.92
0.53
0.06
0.82
1.35
0.77
2.32
2.56
1.04
1.05
0.47
0.69
0.03
0.24
0.29
0.78
0.99

CN

79.11
78.60
78.11
78.79
75.17
77.83
78.49
79.12
79.14
79.27
79.25
68.01
70.24
74.90
73.35
75.04
78.66
79.22
79.14
77.39
78.76
78.40
78.56
77.91
78.33
79.04
79.36
76.75
79.01
76.26
77.55
78.36
77.99
74.70
77.12
76.70
78.77
77.84
78.57
76.86
76.77
75.26
79.04
78.65
78.74
78.79
78.75
78.13
78.80
76.81
78.74
78.88
78.29
78.05

Subbasin Data
Initial
Abstraction
(in)
0.53
0.54
0.56
0.54
0.66
0.57
0.55
0.53
0.53
0.52
0.52
0.94
0.85
0.67
0.73
0.67
0.54
0.52
0.53
0.58
0.54
0.55
0.55
0.57
0.55
0.53
0.52
0.61
0.53
0.62
0.58
0.55
0.56
0.68
0.59
0.61
0.54
0.57
0.55
0.60
0.61
0.66
0.53
0.54
0.54
0.54
0.54
0.56
0.54
0.60
0.54
0.54
0.55
0.56

Tc
(hrs)
2.65
2.09
1.72
1.74
2.95
3.97
2.64
2.16
2.55
1.70
217
1.00
1.83
1.80
1.02
1.77
2.06
0.55
2.10
1.58
0.90
1.28
2.33
191
0.81
0.76
1.40
2.29
2.84
1.26
141
1.42
2.76
2.24
2.02
2.88
2.08
1.90
1.34
0.50
1.65
1.60
1.65
3.22
291
1.53
1.77
1.40
1.75
0.39
1.03
1.09
1.42
2.22

(hrs)
14.35
16.55
12.85
13.40
13.75
28.60
23.95
15.45
17.60
13.70
7.95
4.45
9.15
11.55
7.45
13.65
14.65
5.40
11.95
10.85
13.40
6.30
11.00
10.30
5.35
4.55
7.55
12.10
13.90
9.80
8.50
10.75
18.30
15.55
16.05
28.30
14.65
8.40
6.60
3.15
5.50
7.60
10.20
14.60
14.25
7.05
7.85
8.30
8.70
3.50
5.90
9.40
8.70
12.10



Hydrologic Model Routing Input Summary

HMS Length Slope Manning'sValues Cross Section
Label Channel Left Bank Right Bank Table
R_BC1000 12853.68  0.00080 0.05 0.07 0.07 10" width XS
R_BC1100 5721.94  0.00213 0.05 0.07 0.07 10" width XS
R_BC1200 8778.91  0.00087 0.05 0.07 0.07 10" width XS
R_BC1300 5406.82  0.00183 0.05 0.07 0.07 10" width XS
R_BC1400 10240.97  0.00293 0.05 0.07 0.07 5" width XS
R_BC1410 5735.13  0.00001 0.05 0.07 0.07 5' width XS
R_BR1000 460.87  0.00121 0.05 0.07 0.07 45' Width XS
R_BR1100 8017.78  0.00082 0.05 0.07 0.07 45' Width XS
R_BR1200 2819.10  0.00235 0.05 0.07 0.07 40" width XS
R_BR1300 609.11  0.00108 0.05 0.07 0.07 40" width XS
R_BR1400 4180.88  0.00158 0.05 0.07 0.07 40" width XS
R_BR1500 1418.26  0.00148 0.05 0.07 0.07 40" width XS
R_BR1600 4131.62  0.00148 0.05 0.07 0.07 40" width XS
R_BR1700 2339.13  0.00198 0.05 0.07 0.07 40" width XS
R_BR1800 2634.36  0.00198 0.05 0.07 0.07 40" width XS
R_BR1900 5278.04  0.00072 0.05 0.07 0.07 40" width XS
R_DD1000 5956.82  0.00218 0.05 0.07 0.07 10" width XS

R _DD1100 Modified Puls

R_DD1200 2393.50  0.00004 0.05 0.07 0.07 10" width XS
R_DD1300 Modified Puls

R_DD1400 5177.40  0.00004 0.05 0.07 0.07 5" width XS
R_DD1500 1867.25  0.00234 0.05 0.07 0.07 5' width XS
R_DD1510 5328.18  0.00252 0.05 0.07 0.07 5" width XS
R_DD1600 4521.14  0.00213 0.05 0.07 0.07 5' width XS
R_DD1700 5666.70  0.00529 0.05 0.07 0.07 5" width XS
R_EB1000 5498.50  0.00130 0.05 0.07 0.07 30" width XS
R_EB1100 Modified Puls

R_EB1200 Modified Puls

R_EB1300 5641.70  0.00106 0.05 0.07 0.07 25" width xs
R_EB1400 3577.75  0.00116 0.05 0.07 0.07 20" width XS
R_EB1500 2464.04  0.00181 0.05 0.07 0.07 20" width XS
R_EB1600 10873.47  0.00132 0.05 0.07 0.07 15' width XS
R_EB1700 Modified Puls

R_EB1800 8749.69  0.00192 0.05 0.07 0.07 10" width XS
R_EB1900 Modified Puls

R_EB2000 Modified Puls

R_EB2010 Modified Puls

R_MD1000 Modified Puls

R_MD1100 7451.09  0.00307 0.05 0.07 0.07 10" width XS
R_MD1200 1535.96  0.00378 0.05 0.07 0.07 10" width XS
R_SG1000 2366.75  0.00304 0.05 0.07 0.07 10" width XS
R_SG1100 5084.34  0.00193 0.05 0.07 0.07 10" width XS
R_SG1200 1255.16  0.00076 0.05 0.07 0.07 5" width XS
R_SG1300 3926.47  0.00201 0.05 0.07 0.07 5' width XS
R_SG1310 2769.47  0.00405 0.05 0.07 0.07 5" width XS
R_WB1000 14730.11  0.00197 0.05 0.07 0.07 25" width xs
R_WB1100 16643.28  0.00147 0.05 0.07 0.07 25" width xs
R_WB1200 11616.82  0.00117 0.05 0.07 0.07 25" width xs
R_WB1300 7357.30  0.00135 0.05 0.07 0.07 10" width XS
R_WB1400 11553.85  0.00184 0.05 0.07 0.07 10" width XS



HMS
Label

R_WB1500
R_WC1000
R_WC1100
R _WC1200
R_WC1300
R_WC1400
R_WC1410
R _WC1420
R_WC1500
R _WC1510
R_WC1600
R _WC1700
R_WC1800
R_WC1900
R_WC2000
R _WC2100
R_WC2200
R _wWC2210
R_WC2300
R_WC2400
R_WC2500
R _WC2510
R_WC2600
R_YC1000

R_YC1100

R _YC1200

R_YC1300

R_YC1400

Length

6349.34
3384.04
8641.68
4970.50
4205.51
5680.25
7411.15
2233.39
5312.00
3978.72
7766.72
7090.06
2973.75
3253.67
9934.82
2545.16
1905.44
5460.67
7522.00
Modified Puls

9883.80
5480.72
2060.09
6842.50
16768.20
7490.66
7359.77
586.59

Hydrologic Model Routing Input Summary

Slope

0.00221
0.00110
0.00128
0.00234
0.00115
0.00139
0.00309
0.00352
0.00150
0.00282
0.00245
0.00244
0.00075
0.00177
0.00251
0.00254
0.00182
0.00412
0.00118

0.00197
0.00127
0.00669
0.00293
0.00125
0.00185
0.00383
0.00010

Channel
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05

0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05

Manning'sValues

Left Bank Right Bank

0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07

0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07

0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07

0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07

Cross Section

Table
5'width XS
30' width XS
30" width XS
20' width XS
20" width XS
20' width XS
10" width XS
5'width XS
15" width XS
5'width XS
15" width XS
15" width XS
15" width XS
15' width XS
15" width XS
15' width XS
10" width XS
5'width XS
10" width XS

5' width XS
5' width XS
5' width XS
10" width XS
5' width XS
5" width XS
5' width XS
5' width XS



HEC-HMS Big Rock Welch Creek Final 1%-Annual-Chance Flood Discharge Results

Hydro element Drainage Area| Peak Discharge (cfs) Time of Peak |Volume
BC1000 2.43 219.2|02Jan2000, 22:30 4.56
BC1100 0.58 90.3(02Jan2000, 20:30 5.25
BC1110 1.51 172.8{02Jan2000, 22:15 5.05
BC1200 1.1 158|02Jan2000, 20:45 5.24
BC1300 1.28 219.3|02Jan2000, 20:15 5.33
BC1400 1.35 225.6|02Jan2000, 20:45 5.32
BC1410 0.8 184.6{02Jan2000, 19:45 5.31
BC1420 2.28 427.8/02Jan2000, 20:45 5.17
BC1421 2.48 433.2|02Jan2000, 21:00 5.28
BC1500 2.15 328.3/02Jan2000, 21:00 5.21
BC1510 1.13 185.8{02Jan2000, 20:30 5.24
BR1100 0.88 142.8{02Jan2000, 20:30 4.81
BR1110 1.12 215.8|02Jan2000, 20:15 5.1
BR1200 0.38 86.6(/02Jan2000, 19:30 4.77
BR1300 0.01 2.5(02Jan2000, 19:00 3.23
BR1310 1.45 173|02Jan2000, 22:00 4.84
BR1400 0.2 12.8/02Jan2000, 20:45 2.13
BR1500 0.09 26]02Jan2000, 19:00 4.8
BR1510 1.46 137.6/02Jan2000, 22:45 4,72
BR1600 0.49 96.7(02Jan2000, 19:45 4,73
BR1610 1.95 155.5|02Jan2000, 23:30 4.16
BR1700 0.82 154.9{02Jan2000, 20:15 5.19
BR1800 0.22 58.2]02Jan2000, 19:15 4,93
BR1810 0.4 72]102Jan2000, 19:45 4.45
BR1900 0.62 138[{02Jan2000, 19:30 4,77
DD1000 0.34 69]/02Jan2000, 19:45 5
DD1100 0.77 85.9/02Jan2000, 21:15 5.03
DD1200 0.26 28.5|02Jan2000, 21:00 4.96
DD1210 0.98 114.1]02Jan2000, 22:00 5.01
DD1300 0.6 116.4{02Jan2000, 20:15 5.39
DD1400 0.25 45.9{02Jan2000, 19:45 5.37
DD1410 0.71 163.3{02Jan2000, 19:45 5.38
DD1500 0.11 23.8|02Jan2000, 19:15 5.16
DD1510 0.32 59.5(02Jan2000, 20:00 5.4
DD1520 1.03 189.1|02Jan2000, 20:15 491
DD1600 0.64 144.2{02Jan2000, 19:45 5.26
DD1700 1.17 229.1/02Jan2000, 20:15 5.3
DD1800 1.29 195.8{02Jan2000, 20:45 4.97
EB1000 0.57 111.6{02Jan2000, 20:00 4.8
EB1100 0.37 68.1/02Jan2000, 19:45 4,75
EB1200 1.63 172.4]102Jan2000, 22:15 4.61
EB1300 141 203.7]|02Jan2000, 20:30 5.1
EB1400 0.2 46.8[02Jan2000, 19:30 5.15
EB1410 1.01 127.8{02Jan2000, 21:00 5.18
EB1500 0.42 100.2{02Jan2000, 19:30 5.4
EB1600 1.45 221.9/02Jan2000, 20:45 5.29
EB1700 2.31 327.8/02Jan2000, 21:00 5.09
EB1710 1.03 162.7{02Jan2000, 20:45 5.34
EB1800 2 290.5|02Jan2000, 21:15 5.16




HEC-HMS Big Rock Welch Creek Final 1%-Annual-Chance Flood Discharge Results

Hydro element Drainage Area| Peak Discharge (cfs) Time of Peak |Volume
EB1900 0.01 2.8|02Jan2000, 19:00 5.06
EB1910 0.72 104.9{02Jan2000, 20:45 5.22
EB2000 0.96 188.9(/02Jan2000, 20:00 5.06
EB2010 0.39 68.5/02Jan2000, 20:15 5.36
EB2020 1.27 212.1|02Jan2000, 20:30 5.13
EB2021 0.69 154.3[{02Jan2000, 19:45 5.13
EB2100 0.43 103.8{02Jan2000, 19:30 4,91
J BC1100 14.66 2301.6{02Jan2000, 23:45 5.12
J BC1200 12.57 2054]02Jan2000, 23:00 5.13
J BC1300 11.47 1923.5|02Jan2000, 21:30 5.12
J BC1400 10.19 1714.5|02Jan2000, 21:00 5.09
J BC1420 4.76 860.4/02Jan2000, 20:45 5.23
J BC1500 3.28 513.5/02Jan2000, 21:00 5.22
J BR&EB&WB 60.7 7990.3[(03Jan2000, 05:30 5.03
J BR&WC 104.36 12402.7|03Jan2000, 06:15 4.98
J BR1100 107.08 12549.3|03Jan2000, 07:00 4.97
J BR1110 108.2 12627.3|03Jan2000, 07:00 4.97
J BR1200 106.2 12533.3|03Jan2000, 06:30 4.98
J BR1300 104.37 12397.8|03Jan2000, 06:15 4.98
J BR1310 105.82 12522.1103Jan2000, 06:15 4.98
J BR1400 66.95 8333.2[03Jan2000, 07:00 4,97
J BR1500 65.29 8223.2(03Jan2000, 06:45 4.99
J BR1510 66.75 8333.7[/03Jan2000, 06:45 4,98
J BR1600 63.25 8095.4(03Jan2000, 06:30 5.01
J BR1610 65.2 8227.1{03Jan2000, 06:30 4.99
J BR1700 62.76 8075.9(03Jan2000, 06:15 5.02
J BR1800 61.54 7989.1{03Jan2000, 06:00 5.02
J BR1810 61.94 8015.9(03Jan2000, 06:00 5.02
J BR1900 61.32 7986.8[03Jan2000, 06:00 5.03
J DD_DDT1 5.52 893.1/02Jan2000, 20:30 5.13
J DD1000 8.47 1010.4{03Jan2000, 02:45 5.07
J DD1100 8.13 979.2|03Jan2000, 02:00 5.08
J DD1200 7.36 1024|02Jan2000, 22:15 5.09
J _DD1300 6.12 943.1|02Jan2000, 22:15 5.15
J DD1400 4.81 736.3[02Jan2000, 20:45 5.1
J DD1410 0.71 163.3[02Jan2000, 19:45 5.38
J DD1500 3.21 580.5{02Jan2000, 20:30 5.15
J DD1510 4.56 828.1/02Jan2000, 20:30 5.12
J DD1520 1.03 189.1|02Jan2000, 20:15 491
J _DD1600 3.1 558.6/02Jan2000, 20:30 5.15
J DD1700 2.46 421.7]02Jan2000, 20:30 5.13
J _DD1800 1.29 195.8{02Jan2000, 20:45 4.97
J EB EBT2 3.74 678.5|02Jan2000, 20:30 5.11
J_EB&MD 31.7 4386.4/03Jan2000, 02:45 5.12
J EB&YC 22.49 3472.9{03Jan2000, 00:00 5.21
J_EB1000 32.64 4444.7[03Jan2000, 04:00 5.1
J EB1100 32.07 4397.3[03Jan2000, 03:30 5.11
J_EB1200 27.16 3834.4/03Jan2000, 03:00 5.14
J _EB1300 25.53 3840.9/03Jan2000, 01:15 5.2
J_EB1400 24,12 3678.2(03Jan2000, 00:30 5.21
J_EB1500 22.91 3536.3[/03Jan2000, 00:15 5.21




HEC-HMS Big Rock Welch Creek Final 1%-Annual-Chance Flood Discharge Results

Hydro element Drainage Area| Peak Discharge (cfs) Time of Peak |Volume
J _EB1600 11.26 1650.4|03Jan2000, 00:15 5.16
J _EB1700 9.81 1455.7|02Jan2000, 23:15 5.14
J _EB1800 6.47 1071.3|02Jan2000, 21:30 5.14
J_EB1900 4.47 781.8|02Jan2000, 21:00 5.12
J_EB2000 1.39 291.2|02Jan2000, 19:45 5.01
J_EB2010 2.35 402|02Jan2000, 21:45 5.16
J _EB2020 1.96 363.4|02Jan2000, 20:00 5.13
J_MD1000 4.54 610.2|02Jan2000, 22:45 5.02
J MD1100 3.03 454.4|02Jan2000, 20:45 5.13
J _MD1200 1.55 244(02Jan2000, 20:15 5.29
J MD1200andMD1210 2.49 369.1|02Jan2000, 20:30 5.2
J_MD1300 1.42 214(02Jan2000, 20:30 5.28
J SG&DD 13.17 1560.8|03Jan2000, 02:15 5.12
J_SG1000 14.26 1683.3|03Jan2000, 02:15 5.09
J SG1100 4.7 707.9|02Jan2000, 21:15 5.2
J _SG1200 4.54 674.3|02Jan2000, 21:15 5.19
J SG1300 3.15 478.6/02Jan2000, 20:30 5.16
J SG1310 1.28 213.5|02Jan2000, 20:00 5.06
J SG1320 0.24 56|02Jan2000, 19:15 4.43
J_SG1400 1.12 169.4{/02Jan2000, 20:30 5.27
J WB&BC 23.31 3319.9(03Jan2000, 01:15 5.09
J_WB1000 28.06 3670.6{03Jan2000, 06:00 4.96
J WB1100 26.58 3551.8{03Jan2000, 04:30 4.99
J_WB1200 24.36 3397]|03Jan2000, 02:45 5.07
J _WB1400 4.59 743.9]02Jan2000, 21:15 5.28
J_WB1500 2.71 507.5/02Jan2000, 20:45 5.36
J WC WCT1 21.11 2637.5[03Jan2000, 01:00 5.03
J WC&SG 36.14 4407.7]03Jan2000, 01:30 5.05
J_WC1000 37.41 4524.3]03Jan2000, 02:45 5.01
J WC1100 37.07 4502.5|03Jan2000, 02:30 5.02
J WC1200 21.88 2730.1]03Jan2000, 01:30 5.02
J_WC1300 21.39 2670.6/03Jan2000, 01:15 5.02
J WC1400 19.33 2401.2|03Jan2000, 01:45 5.01
J WC1410 1.78 280.3|02Jan2000, 21:00 5.29
J WC1420 1.09 182.4|02Jan2000, 20:30 5.34
J WC1430 1.01 164.6{02Jan2000, 20:30 5.34
J WC1500 17.95 2236.1|03Jan2000, 01:30 5.02
J WC1510 0.5 102.5{02Jan2000, 20:00 5.28
J WC1520 0.35 79.8/02Jan2000, 19:45 5.28
J_WC1600 17.33 2159.7(03Jan2000, 01:00 5.02
J WC1700 16.06 1986.8/03Jan2000, 01:00 5
J_WC1800 15.1 1854.7|03Jan2000, 00:45 4.99
J _WC1900 14.71 1805]03Jan2000, 00:30 4.98
J_WC2000 13.82 1675.3/03Jan2000, 00:45 4.96
J WC2100 11.76 1407.1|03Jan2000, 00:45 4.93
J_WC2200 11.39 1356.8/03Jan2000, 00:30 4.93
J WC2220 1.2 144.7]02Jan2000, 21:30 5.01
J_WC2300 9.49 1123.1|03Jan2000, 01:15 4.9
J_WC2400 8.45 1007.9/03Jan2000, 00:45 4.92
J_WC2500 4.11 626.8|02Jan2000, 20:45 4.72
J WC2510 2.3 416.9/02Jan2000, 20:30 5.24




HEC-HMS Big Rock Welch Creek Final 1%-Annual-Chance Flood Discharge Results

Hydro element Drainage Area| Peak Discharge (cfs) Time of Peak |Volume
J WC2520 1.45 297.3|02Jan2000, 20:00 5.25
J_WC2600 2.23 474.2|02Jan2000, 20:00 4.99
J WC2700 1.35 266.6|02Jan2000, 20:00 4.92
J_ WCwWWCT2 18.45 2303.2{03Jan2000, 01:15 5.02
J WCwWCT4 6.41 1043.2|02Jan2000, 20:30 4,91
J YC YCT2 3.49 640(02Jan2000, 20:15 5.27
J YC1000 11.23 1822.8|03Jan2000, 00:00 5.26
J YC1100 7.9 1358.3|02Jan2000, 23:45 5.26
J YC1100andYC1110 10.46 1708.4(/02Jan2000, 23:30 5.25
J YC1200 4.53 843.4|02Jan2000, 20:15 5.28
J YC1200&YC1210 5.58 1058.7(02Jan2000, 20:15 5.29
J_YC1300 2.8 505.6/02Jan2000, 20:15 5.25
J YC1400 2.33 413.8/02Jan2000, 20:00 5.26
J_YC1500 1.77 306.6/02Jan2000, 20:15 5.24
MD1000 1.51 253.5/02Jan2000, 20:30 4.87
MD1100 0.54 86.5(02Jan2000, 20:15 4.82
MD1200 0.13 32.7(/02Jan2000, 19:15 5.36
MD1210 0.94 125.5|02Jan2000, 20:45 5.05
MD1300 0.86 123.3]|02Jan2000, 20:30 5.24
MD1310 0.56 90.7(02Jan2000, 20:15 5.35
Outlet 108.2 12623.7|03Jan2000, 07:00 4.97
R_BC1000 14.66 2270.5[03Jan2000, 01:45 5.1
R_BC1100 12.57 2050.7{02Jan2000, 23:45 5.12
R_BC1200 11.47 1903.7(02Jan2000, 23:00 5.12
R_BC1300 10.19 1711.1{02Jan2000, 21:45 5.09
R_BC1400 3.28 513(02Jan2000, 21:30 5.22
R _BC1410 4,76 807.8/02Jan2000, 20:45 4,91
R_BR1000 108.2 12623.7|03Jan2000, 07:00 4.97
R_BR1100 106.2 12483.7|03Jan2000, 07:15 4,97
R_BR1200 105.82 12515.9/03Jan2000, 06:30 4.98
R_BR1300 104.36 12397.8|03Jan2000, 06:15 4,98
R_BR1400 66.75 8325.5(03Jan2000, 07:00 4.98
R _BR1500 65.2 8222.5[/03Jan2000, 06:45 4,99
R_BR1600 62.76 8065.1{03Jan2000, 06:30 5.02
R _BR1700 61.94 8010.9/03Jan2000, 06:15 5.02
R_BR1800 61.32 7982.4[03Jan2000, 06:00 5.02
R_BR1900 60.7 7953.5{03Jan2000, 06:00 5.03
R _DD1000 8.13 973.4/03Jan2000, 02:45 5.08
R _DD1100 7.36 902.6/03Jan2000, 02:15 5.08
R _DD1200 6.12 881.7|02Jan2000, 22:15 5.11
R _DD1300 5.52 837(02Jan2000, 22:30 5.13
R _DD1400 4.56 691.5/02Jan2000, 20:45 5.08
R _DD1500 3.1 558(02Jan2000, 20:30 5.15
R DD1510 1.03 188.9{02Jan2000, 20:45 4,91
R _DD1600 2.46 421.2102Jan2000, 20:45 5.13
R _DD1700 1.29 195.7{02Jan2000, 21:00 4.97
R_EB1000 32.07 4392.5]03Jan2000, 04:00 5.11
R_EB1100 31.7 4361.2]03Jan2000, 03:30 5.12
R_EB1200 25.53 3680.3[03Jan2000, 03:00 5.17
R_EB1300 24.12 3667.9(03Jan2000, 01:15 5.2
R_EB1400 22.91 3530.7{03Jan2000, 00:45 5.21




HEC-HMS Big Rock Welch Creek Final 1%-Annual-Chance Flood Discharge Results

Hydro element Drainage Area| Peak Discharge (cfs) Time of Peak |Volume
R_EB1500 22.49 3470.8[03Jan2000, 00:15 5.21
R_EB1600 9.81 1451.9/03Jan2000, 00:30 5.14
R_EB1700 6.47 997.3|03Jan2000, 00:00 5.13
R_EB1800 4.47 780.9/02Jan2000, 21:30 5.12
R_EB1900 3.74 675[02Jan2000, 21:00 5.11
R_EB2000 0.43 103.7{02Jan2000, 19:30 4.91
R_EB2010 1.96 336.7|02Jan2000, 22:00 5.12
R_MD1000 3.03 390.2|03Jan2000, 01:00 5.09
R_MD1100 2.49 368.7|02Jan2000, 20:45 5.19
R_MD1200 1.42 213.9/02Jan2000, 20:30 5.28
R_SG1000 13.17 1559.4|03Jan2000, 02:30 5.11
R_SG1100 4.54 673.8/02Jan2000, 21:30 5.19
R_SG1200 3.15 473.1|02Jan2000, 21:00 5.15
R_SG1300 1.12 169.2{02Jan2000, 20:45 5.27
R_SG1310 0.24 55.9(02Jan2000, 19:30 4.43
R_WB1000 26.58 3540.3{03Jan2000, 06:00 4.96
R_WB1100 24.36 3379.4[/03Jan2000, 04:30 5.04
R_WB1200 23.31 3301.6{03Jan2000, 02:45 5.08
R_WB1300 4.59 732.4|02Jan2000, 23:15 5.27
R_WB1400 2.71 506{02Jan2000, 21:30 5.36
R_WB1500 1.86 380(02Jan2000, 20:45 5.38
R_WC1000 37.07 4499.9(03Jan2000, 03:00 5.02
R_WC1100 36.14 4404.3/03Jan2000, 02:45 5.04
R_WC1200 21.39 2669.9/03Jan2000, 01:45 5.02
R_WC1300 21.11 2636.2(03Jan2000, 01:30 5.03
R_WC1400 18.45 2301.2(03Jan2000, 02:00 5.02
R_WC1410 1.09 182.3[/02Jan2000, 21:00 5.34
R_WC1420 1.01 164.5(02Jan2000, 20:45 5.34
R_WC1500 17.33 2157.6/03Jan2000, 01:45 5.01
R_WC1510 0.35 79.8/02Jan2000, 20:00 5.28
R_WC1600 16.06 1985.6/03Jan2000, 01:30 4.99
R_WC1700 15.1 1853.6/03Jan2000, 01:15 4.98
R_WC1800 14.71 1801.9]03Jan2000, 01:00 4.98
R_WC1900 13.82 1674.6/03Jan2000, 01:00 4.96
R_WC2000 11.76 1405.9]03Jan2000, 01:30 4,92
R_WC2100 11.39 1356.4|03Jan2000, 00:45 4.92
R_WC2200 9.49 1122.7]03Jan2000, 01:30 4.9
R_WC2210 1.2 144.6{02Jan2000, 22:00 5
R_WC2300 8.45 1006.3]03Jan2000, 01:45 4,92
R_WC2400 6.41 770.3|03Jan2000, 01:45 4.9
R_WC2500 2.23 472.7[02Jan2000, 20:30 4,99
R_WC2510 1.45 296.1/02Jan2000, 20:30 5.25
R_WC2600 1.35 266.3|02Jan2000, 20:00 4.92
R_YC1000 10.46 1706.5/03Jan2000, 00:00 5.25
R_YC1100 5.58 1046.2|03Jan2000, 00:00 5.27
R_YC1200 3.49 633/02Jan2000, 21:45 5.26
R_YC1300 2.33 413.6/02Jan2000, 20:30 5.26
R_YC1400 1.77 297.6/02Jan2000, 20:30 5.24
SC1320 0.24 56{02Jan2000, 19:15 4.43
SG1000 1.09 166.8[02Jan2000, 20:30 4,77
SG1100 0.16 41]02Jan2000, 19:15 5.38




HEC-HMS Big Rock Welch Creek Final 1%-Annual-Chance Flood Discharge Results

Hydro element Drainage Area| Peak Discharge (cfs) Time of Peak |Volume
SG1200 1.39 201.2|02Jan2000, 21:15 5.28
SG1300 0.75 98.2(02Jan2000, 21:00 5.15
SG1310 1.04 159.6{02Jan2000, 20:30 5.21
SG1400 1.12 169.4{/02Jan2000, 20:30 5.27
WB1000 1.48 204.6|02Jan2000, 21:30 4.84
WB1100 2.22 192.1{02Jan2000, 23:15 4.49
WB1200 1.05 105.4{02Jan2000, 22:00 4.81
WB1300 1.63 225.5|02Jan2000, 21:00 5.25
WB1400 1.88 237.9|02Jan2000, 21:15 5.17
WB1500 0.85 127.8{02Jan2000, 20:30 5.32
WB1600 1.86 380.6/02Jan2000, 20:15 5.38
WC1000 0.34 75.2|02Jan2000, 19:30 4.09
WC1100 0.93 150.4{02Jan2000, 20:15 4.35
WC1200 0.49 75.8/02Jan2000, 20:30 4.86
WC1300 0.28 54.3(02Jan2000, 19:45 4.7
WC1400 0.88 122.8{02Jan2000, 20:30 4.84
WC1410 0.69 98.1|02Jan2000, 20:45 5.22
WC1420 0.08 19.9/02Jan2000, 19:15 5.38
WC1430 1.01 164.6{02Jan2000, 20:30 5.34
WC1500 0.62 104.3{02Jan2000, 20:15 5.16
WC1510 0.15 22.7|02Jan2000, 20:00 5.27
WC1520 0.35 79.8/02Jan2000, 19:45 5.28
WC1600 1.27 215(02Jan2000, 20:45 5.29
WC1700 0.96 167.5{02Jan2000, 20:30 5.22
WC1800 0.39 95.8|02Jan2000, 19:15 5.27
WC1900 0.16 42.3(02Jan2000, 19:15 5.35
WC1910 0.73 154.8(/02Jan2000, 19:45 5.39
WC2000 1.05 162.8{02Jan2000, 20:45 5.06
WC2010 1.01 148.8{02Jan2000, 21:15 5.28
WC2100 0.37 64.9/02Jan2000, 20:00 5.03
WC2200 0.41 79.5|02Jan2000, 20:00 5.18
WC2210 0.29 49.9(02Jan2000, 20:00 5.27
WC2220 1.2 144.7{02Jan2000, 21:30 5.01
WC2300 1.04 131.9{02Jan2000, 21:00 4.74
WC2400 2.04 265.5/02Jan2000, 20:45 5
WC2500 1.88 160.6{02Jan2000, 22:30 4.4
WC2510 0.85 121.1]02Jan2000, 20:45 5.23
WC2515 0.92 179.6{02Jan2000, 20:15 5.22
WC2520 0.53 118.6{02Jan2000, 19:45 5.3
WC2600 0.06 17.3]02Jan2000, 19:00 5.1
WC2610 0.82 192.7|02Jan2000, 19:45 5.09
WC2700 1.35 266.6/02Jan2000, 20:00 4.92
YC1000 0.77 138|02Jan2000, 20:15 5.35
YC1100 2.32 328.4/02Jan2000, 21:30 5.22
YC1110 2.56 369.3(02Jan2000, 21:15 5.24
YC1200 1.04 225.7|02Jan2000, 20:00 5.33
YC1210 1.05 215.5|02Jan2000, 20:00 5.32
YC1300 0.47 93.1|02Jan2000, 20:00 5.25
YC1310 0.69 134.4{02Jan2000, 20:15 5.33
YC1400 0.03 8.4|02Jan2000, 19:00 5.1
YC1410 0.24 56.8(/02Jan2000, 19:30 5.32




HEC-HMS Big Rock Welch Creek Final 1%-Annual-Chance Flood Discharge Results

Hydro element Drainage Area| Peak Discharge (cfs) Time of Peak |Volume
YC1420 0.29 54.5(02Jan2000, 19:45 5.34
YC1500 0.78 151.1{02Jan2000, 20:00 5.27
YC1510 0.99 157.1{02Jan2000, 20:45 5.21




Appendix D. Comparison of Discharge Data



Comparison 1 Percent Annual Chance Discharges

USGS Gage Regression Analysis

Stream name

East Branch Big Rock near Big Rock J_EB&MD
Welch Creek near Big Rock approx. J_WC1400

Gage Number

5551900
5551930

Drainage
Area (sq. mi.)

32.6
22.1

Freg. Anal.

1760
794

Q100
(cfs)
Regress.
2470
1900

Weighted
1900
962

USGS Gage Frequency Analysis for Nearby Watersheds

Stream Name

Blackberry at Yorkville

Green at Amboy

Killbuck Creek near Monroe Center
Kyte River near Flagg Center

Coon Creek at Riley

S. Branch Kishwakee at Dekalb

S. Branch Kishwakee at Fairdale
Leaf River at Leaf River

East Branch Big Rock near Big Rock

Notes:

Gage Number
5551700
5447000
5440500
5442000
5438250
5439000
5439500
5441000
5551900

Drainage Area Est. Slope

(sq. mi.)
70.2
201
117
116
85.1
77.7
387
103
32.6

** Taken from "Estimating Flood-Peak Discharge Magnitudes and Frequencies for Rural Streams in Illinois”

(ft/mi)
5.54
5.10
7.43
479
7.07
2.83

6.44

**UJSGS 100yr peak flow (cfs)

Frequency
Analysis Flow
2,850
8,280
9,130
2,840
4,370
3,070
15,700
15,100
1,760

Regression
Equation
Results
4,150
4,860
5,330
4,150
4,470
2,860
7,580
11,000
2,470

Weighted
frequency
with
regression
2,870
7,960
8,730
3,100
4,380
3,040
15,100
14,500
1,900




Comparison 1 Percent Annual Chance Discharges

BLACKBERRY CREEK

Drainage Area (sg. mi.)

10%

2%

1%

0.20%

At intersection with US Highway 30

At confluence with Aurora Chain of Lakes
Approximately 190 feet upstream of
Jericho Road

Approximately 80 feet downstream of
Burlington Railroad

At upstream of confluence with East Run
and approximately 300 feet upstream of
Galena Road

At confluence with Lake Run Approximately
1800 feet downstream of lllinois Route 56
At confluence with Prestbury Branch
Approximately 2740 feet upstream of
lllinois Route 56

Approximately 140 feet upstream of Ke-
De_Ka Road

Approximately 4140 feet downstream from
lllinois Route 47

Approximately 550 feet upstream of Scott
Road, 90 feet upstream of junction with
Seavey Road Run

Approximately 240 feet upstream of
InterState 88

Approximately 50 feet upstream of Illinois
Route 47

At confluence with Elburn Run
Approximately 3200 feet upstream of Smith
Road

Approximately 125 feet upstream of
Hughes Road

At intersection with a private road. The
private road connects to Keslinger Road
from south and at approximately 250 feet
east of Deneali Road intersection
Approximately 670 feet downstream of
BCNW Railroad

At confluence with Route 38 Branch
Approximate 1500 feet downstream of
Pouley Road and southeastern to the
intersection of lllinois Route 38 and Pouley
Road

57.1

52.4

51.4

45.9

31.9

27.8

255

23.5

15

13.4

11.2

4.8

3.1

1325

1347

1497

1401

1037

995

1003

992

719

717

634

316

303

351

326

177

2302

2373

2465

2286

1681

1637

1675

1670

1221

1261

1120

537

523

628

561

310

2808

2910

2952

2742

2003

1961

2018

2017

1477

1545

1376

651

637

772

677

376

4218

4421

4286

3984

2875

2847

2961

2976

2189

2348

2097

966

956

1174

985

551




Appendix E. Work Maps



| ' | : K THIS IS MAP SHEET NUMBER 2 of 2
I: I’" 2 -! ) 1 r I ] - Ih' o :
- ' _ i [ & 54

. _ 2 ]

FLOODPLAIN COMPARISON MAP

|
I
=
"
]
_'I
|__..
-

5 | 2 : S p—— :
@ [ 4 -@ * - el | I. = T
' | 2 . o] . . L illageiof:
5 " [ i i | i UKD : The area shown on map sheet number 1 and map sheet number 2
(] g = - # ' covers the southwestern corner of Kane County as shown on Study
. L é r-‘?'? Area graphic below. The two major streams modeled in this area are
= _ v _ &= Big Rock Creek and Welch Creek for which an Approximate Study
A RO 3 { N :!_ : and Limited Detail Study were conducted. The results of the model
f'ﬁ 2 L M \ : = 3 ' o were used to map the floodplain shown and will be submitted to
3 0595 4 1 | ) Lﬁlﬂ:?h FEMA for approval for inclusion as the 1% Annual Chance floodplain
n—— el ) _" - Y boundary on the Flood Insurance Rate Map.
'-,'. :L i I-_ ' L? r,?.l h
'- F‘é’
L - I [+ j e | -I.':.‘I‘ '1.‘ I
- L T | fImg f. = — — L TN '
71 KESUINGERRD : : S e el : A = - —r T G s - :
' 4 | %ﬁgﬁy SRR ' e BIgROCKICLEEK ’ DATA SOURCES:
| | ' i 2 . T s it PLSS LINES - USGS DRG
I¢ | ) COUNTRYI'IFEIDR | FIRM PANELS - Derived from USGS 7.5 Minute Quads
- i . + ¥ j POLITICAL BOUNDARIES - Kane County GIS Technology
- - . STREAM CENTERLINES - Kane County GIS Technology
- e & STREET NAMES - Kane County GIS Technology
By | oM e _ T2 307/ y AERIAL PHOTOGRAPHY - USGS 2005
4 | r' " . r SUBBASINS - lllinois State Water Survey
: - 1222 ; o CONTOUR LINES - Kane County GIS Technology
YOUNGSIELEEK; 3 9 B - t e i g 5 XS - lllinois State Water Survey
‘ @ - L gl » PROPOSED 1% WSEL Lines - lllinois State Water Survey
7 | wyrst ‘&.‘l
= “
7 . {.. ’ . < 414 2 EI?#' |
= 822 , 10 | 7
- N ' | e ! 803
3 = (= MAP LEGEND
o \ & A LETTERED XS's
- J 4 J. g ] '
- Welch Greek BFE
3 '. - ( ')‘ il W
) . . A iq < - Proposed 1% WSEL LINES (New Study)
= ' EFFECTIVE FEMA FLD_HAZ LINES
4 % i v\
— PLSS Lines
a3 : iy i) . \ —— - FIRM Panels (Effective Panel Labeled in Gray)
: "~ _--_- L 798 r
~— =+ | H . STREAM CENTERLINES
] ; | P I B | @ - .
: : !E* : S - -~~~ < 1Sqg Mi Approximate Study
il : _ ' -— - - < 1Sqg Mi Effective AE Study
@ | i = -~~~ <1Sq Mi Limited Study
| [;@ AC P i : = < 1Sq Mi No Effective Zone A
’ —a i . © o -
1B ' —— - . e LI s~ ——— Approximate Study
- — i . ' )
. 17 : ——— 14 ki ros— 18 | — Effective AE Study
/ S, ' ' 2 3
_' / 0 15 —rg ! cony ' - —— Effective Zone A
5 & G _ e = * o
P —.c_ - i g Limited Study

POLITICAL LINES

For a high resolution version of this map, s g T e e

.

&
MINERRD!
(AB;

. :1'1'* <02 . — Lo ' o a7
I I I I I I - - | W - ¥ | UNINCORPOrated Argast| ~ — ==+ COUNTY
f - ] - L - QOR
| = pi€ease CO ntact the lllinois State ater Sury ey. . L108%6 - — FOREST
| —— '_ [ . - ‘,’)"5 . = I p—
.lI ] =i | @ . '\@&/ i "i. r .I. i -
w b |—I . | . ' I . 1 -\."; - (\\TW b i - r
- e e L. g S G ~ e
i Wy ﬂi ; | J".:.H I
, 3792 a1 y ..
2 £ b i L= Kane County, lllinois
: e N )~9<o jl '1 |Ij4- i.-._';___ %
@0) [ « : ' I - e = -
r = - [ S —_ W \ = L
\ o T e Dy
75}3 i . -!ﬂ.". e - ‘.__*_ " A‘r -lll — . --r
ol 1-\.. _.." : __—"_-_ 1': . _J_ =
| = 0300 N\ .
_ . 22 2 9
19 20 | - <
- ) 2 ; .
é i
o |
Sfomam Xt i @ S e |
J ‘ ¥ m@? L —— — ————
m Y = L | | P o
k f:
| Pa - @ |
A ' ® R
L] - -
5\ : ﬁ;@ 15 ) l 4 R
i B . 2 : i &
'ﬁl.‘ ( "r = - i §
N . , % AR e g J ? 0305
b '_:.' -_ I t--: o 'F S\ . i
'1‘:--\-_ r: q.l : ; % u - - - "";_.:I' = " - 7 -|1‘T |i @. ': ‘;:,'—-.-'-
m.@@w&’:;,{“{ % ' ; - \illagerof; ' = f hi“!. i ;Sf%%@:@
| ' -. \ e e =& e Kaneville o - }ffq_gt\ig_;{xfg :
J L — = P . IR i . i
E' ! L _.,_3-"" == F'.._ - |_'|" 49 e | ﬂ—7ﬂ-—5‘8@ % 1’24hjl)eters
= r Y .__.__..-l-'r = = ¥ ™ e i
- s TR I . N | | |
= d_-‘____._. — i L 2 J Feet
o _..—-'-""'_- ] 8 %% o7 s == Py y " U | :
> o - 1 \ Blackberry Creek
<0 — 21 & . 25 | L €0 : 1" =1000"
e = o - |
(2 : e 3
g — e — 'i' .I %
= ]| R |
= e 1 L
; P (o : - "ll SVV‘S PANELS: 0225, 0250, 0290, 0295,
BIGROCKIGLEER L “—:_.-"' ' A | 7 1 1 i "“I““‘\I ‘ 0300, 0305, 0315, 0355, 0360, 0380
EastBranch 1 T i 1 - §
_— [ = i J
| - . i - L
K% i BIG ROCK & WELCH CREEK
' | _H___,a-""'f i
| =3 ;
|| o 'I" - "
g - el 763 ’ ;L \ > NEW STUDY ( 1% WSEL )
"".'_.l"- llr'.-""_"I < - - T - - | g *.. \ - - . Iv. o
] WA W £ | - 5 KANE COUNTY,
: _ — | —.a " ~ SEAVEY/RD e i ! = ILLINOIS
- o | | e s
%:g{..s | . 11760 \ \ \ A AND INCORPORATED AREAS
AS : | | !_Jl.'f'-.'l.' 5 I
| i 'r . .'_ b
e, 4 iy (SEE PANEL INDEX FOR FIRM PANEL LAYOUT)
756 % CONTAINS:
_ . 36) . 3] COMMUNITY NAME COMMUNITY IDENTIFICATION NUMBER
' BIG ROCK, VILLAGE OF 171081
! e @ @ %% [ - KANE COUNTY 170896
| o BIACKbeL YLK KANEVILLE, VILLAGE OF 171388
—1 i LLI SUGAR GROVE, VILLAGE OF 170333
A 33 B i N =
Sf@ 2 . o T
Malgren'Drain . - .
. % = @% The technical content of the map is the responsibility of the authors.
O c The user assumes all liability for the interpretation and use of the map.
& -~ i
J - 1 S - i -
e 0295 0 > e : MAP PRINTED:
s " [ Welchi@reeks i =) - ]
}- . - [ Teibe 1 1,1. ..-?;-I : _}.‘_ -_._‘_.-" 0315 NOV 26, 2008
i 7425 ) . A . . =
- L | 39N L AEERER e h -
391N - = - — = INSHERIRD! = Sk T MR ,“ TN ——IASHERIR D Vdd - ———————————Sf———— UASHERIRD = BT = 2 - -I—F:@[N] ~ah - "f A
381N = 1 ) T'N_ 0 0 i o 4 - ‘d I' o : @s\ﬁﬂ E J'-. - T Only Flood Hazard Information for
@ o 40 . ¥ - . P ¢ &t - BIG ROCK and WELCH CREEK(s)
i, 2 ) l". has been shown on this map. See Effective FIRM for
MATCH TO SHEET #1 v@l\ % information on other Special Flood Hazard Areas.




) | I ; - - : [ .,E'i THIS IS MAP SHEET NUMBER 2 of 2
= ' o >
= . " -1 Y
4 . :
| | : )
rall - 4 .
) | WSIEVCZTE0 L - : ENGINEERING WORK MAP
2 Tckil6) J \ J =u= 1§
6 NAVE V1510 4 |§ : : o 5 i NAME\WC 2GRS <
. ——— G 70803 Moot o S
. NAVE Y1800 To 222 | 408%: - T Lo AVillaoerof
TRED . X i AJERUI
@%]@ 8 5 B 5 B~ | ; ' { = \/ﬁ ; l"”, L The area shown on map sheet number 1 and map sheet number 2
. % b NAVIE . _ S Elunn . covers the southwestern corner of Kane County as shown on Study
. N s CNF7A39) | : il 050 171026 Area graphic below. The two major streams modeled in this area are
NAME E22100 . 5 TC2105 - a : i Big Rock Creek and Welch Creek for which an Approximate Study
: =B = i i Pl ; . .
. F CcN 78,168 ' - =T i X% - STErZERAVE. 8 =2l and Limited Detail Study were conducted. The results of the model
INAVE] ol | s 1404 ; _ | D .. | . were used to map the floodplain shown and will be submitted to
CN 78169, NAME YC1490 | - o ' = [ ) | Welch Greek: e FEMA for approval for inclusion as the 1% Annual Chance floodplain
To 2467 N 78.725 = | ’ = | Trib. 6/ - £ . boundary on the Flood Insurance Rate Map.
1 - v
i T 1.08 E | [ ‘L-..hl" [ ; ihl. - A“B' RYGAVE. . . 4
: e ik, ot 70 o T =
g [ : , I o . i
! - iy 3y ﬂj | NAMEWC2520 . i :
; L | . ] [ ~ J CNIZ81570537 . | - : e .
| | i 2 . I 5 ! . ™ . —_— T_._-f ok A : b L} Teul3a) - B s . S —— 1l TR . i Ll e . 2
1 By . - L | U——— : = " % — — o . 4 - : ' ' DATA SOURCES:
! _ - KESEINGERRD i ;{g@:@ggw | e . _ - o Rt e 3 . \ - .
' . &&;Mugm ‘- - . | b EastBranch _ PLSS LINES - USGS DRG
' ' =24 ' FIRM PANELS - Derived from USGS 7.5 Minute Quads
o b POLITICAL BOUNDARIES - Kane County GIS Technology
Eay - NAME YC1420 L STREAM CENTERLINES - Kane County GIS Technology
CN 78£8 » i S STREET NAMES - Kane County GIS Technology
| To 109 - 1 [ _ ! AERIAL PHOTOGRAPHY - USGS 2005
! NAVIE V61400 CN 78.708 :E:" , e ' : : SUBBASINS - lllinois State Water Survey
| CN 76,808 T 1.78 ' ; “1 - _ e, CONTOUR LINES - Kane County GIS Technology
YOUNQSIGreek g by ' = - NAVEAWE2500) 3 XS - lllinois State Water Survey
At ¥ ; 9 @ . = '."J_' " | ENN76698] PROPOSED 1% WSEL Lines - lllinois State Water Survey
- g N ViEfEE 2000 s e 8 TR0 s
2 » T 1,74 4] ] E‘ '
"= - ‘ 10) 7
788 : - _
To 14 : = e _ ; - ' 8 MAP LEGEND
- - N T -
sl 1 . INAMEAWE2515 L N .
NAVIE EE2010 ; ENFYE39396) i ' LY XS (Station Number & 1% WSEL are Labeled)
' S i L ;
1 ~— ' = Tribsa T n ] 1% WSEL LINES (New Study)
: CN 77878 ; . Y
e NAMEE VG200 - 6220 | i = ~ N _ [ | SUBBASINS (Name, CN, & Tc are labeled)
IVAMERG2] CN 78.798 . : , =B r ! _
@%7 To 1,58 - . r — L S 0305 PLSS Lines
1.77 S, 192 .
, e ragoorz | e - =k - - i FIRM Panels (Effective Panel Labeled in Gray)
;_'- £ o) ~" VAVIE{EEN000) ,
_ S oz i - . | | STREAM CENTERLINES
— == _ o : ) NAVENYC 2540 - o - -
% | . / s 2 < 1Sq Mi Approximate Study
JE| e 2008 2 . .
| "‘: P | : -~~~ <1Sq Mi Effective AE Study
[] ; ___'___- il - < . . .
: s 1Sq Mi Limited Study
! : - g < 1Sq Mi No Effective Zone A
88! - - ,_.—-_d-
! . 7 — : = Approximate Study
= '1]@ { S .-:.-__ .l-.!';-l , —— STA81229 WSEL 79 -i — .
; ; - a7 - ' . e 2 =13 ! % Effective AE Study
. f / - _ : s - 14 NAVENY€2200) : y
. . CN 77998 S -
ﬂ ! s — N by " n Effective Zone A
- -\- " - _‘ - -
18 |' _ . Limited Study
| -‘-\-_-h.::- — | . ﬁ
. = [ ] T, e [ ; : | - 5
For a high resolution version of this map Y %o | i
(5% : .
g — ) | | — — - - CORPORATE
! e < S — . : g5 Kane County.
;‘kﬁ — #J[ . ] 3 =] | - o ] ] Unincorporatedt Areas — ==+ COUNTY
- | piease contacC 1€ HHIINOIS dle vwdtler otrvey. L 170606 . FoREST
ll i W b .\..\. 3 - . -l.- . ’L o g '.-.- - ; L 1 ;
| I | , | : g 3@5 = e ' i '
| s | e -1 N NAVEWeE | e R > P -
. '- - : ClE<te NAMENY€2200 gn = - BATEMANTD el T .
: ' oy = r S N 77550451 o % T —\ R ———— 4
: | i _ o8 To A0 NAEVIG2£00 i | AERESTR =
| \ e e gl Zrt i
s D al = y b L » - | . .
| b T S|} die S Kane County, Illinois
NAVE YC1100 =] N F Ll | T
N 78649160 ' 2 | . o==T)
822 i e e P e
_ & o = e &'
X - % 3 ot o | e e
-' 5 } .; .F _.i-_l'ii- = ,l"-:.'e - l?r_'
i (I} it - i ¥ . r
=g b N s = E:'.l c -'} '- F ; & -|L L
i T "._ @] ;- —— i -
! : NAMEIEB11700 1 0300 b - ¥
! 7700 = 22 24 = 1
NAME E31710 _ Tele3 _ X - : ,‘ L
19 CN 70208 20 | T - oy : _ I
To 2405 - X 3 = | : . - - ) =
- rd
. NAVERWE2210) ' =l / . i |
- o - CN 78568 3 N | . / .
s 142 " | | b k J
i ) . LY : e VI A | NESTT e m———
A " ; — [
) _.h-‘-@* i I.| \
" | | : :ﬁ, r "'.‘ \
- | | RN |
X . i - — v ."'- k| a bl
. s ' ; £ [ i | o il m— AL\ | Fi
: " g s ’ - - 3T & ' "5. ..__l.l"-.._'- | a 1 . i . "l-‘ " 1
e s - oSy ' S \ ' B TN 5 — -
| - r Hd \ - NAVENE2100) S o : o | rr!. | 3 e A AN -f-'_":‘ i} |
"-_ L l|l\.i1r+ — 1 @N] p i > { ' | |'_"'+—d‘1 "' . ¥ e Ll .'-l'- - 3
| % K [ | i e 125 - e - / h S L
P i |\ : T > - AN,
| | Sl g NseEinatils e SRS , PRESERV/E W, 20
L NAVEE EB9600 e 4 R e s : | o) '
o 78084 R g - & % \ ' I e —— ..
mas | — e 5 B | | %, -
- - Al e / G R s S RE T o\
; B - 3 % s Le2F . \ Blagdgimicreeg 1" =1000"
| T 2 ' 25 | Y -
NAVIEN(EI000 b - g ; 5 ~
CN 7042 g - e : k &
T 165 i g { s 25 "
.--'_F.-l._- . L %'9 |
© ——
s PANELS: 0225, 0250, 0290, 0295,
- <5 | b il 4 o 0300, 0305, 0315, 0355, 0360, 0380
BIGROCKIGEEEK L yio A : 4 4 . ' &
EdsyBranch 3 > : = NAVIE =
e w1 NASIE WIC2010 eNI76/00856 BIG ROCK & WELCH CREEK
. 1y~ CN 700N : : ey S
o _—_ T 284 o e
== —_ . _ !
i o ' - — =2 | - 3F A "OK
= . Ay a . . e »: SRR > NEW STUDY ( 1% WSEL )
g I."’-b F - -'-_-- 198 L s | : % — ——— A ¥
2 R K| WHEVIEAm - .~ 18 = - : oA KANE COUNTY,
MAINES T o e s e L S b A o
1 L -' ] % . SEAVEY/RD, - LT | \_‘.-'.- ILLINOIS
YOUNQs i : | NAVEE MID1$00 NAMIE WESHIEHIO p ” . \ AND INCORPORATED AREAS
ek : b ! CN 7878 CN7REA | N
: 4 To 1463 T34 _ \ NS
| NAWE MDAS0 - | \ A L
@% | . £ Fa : . » - (SEE PANEL INDEX FOR FIRM PANEL LAYOUT)
| ' ' ' : \ ' i CONTANS:
! - = 1 i 31 o BIG ROCK, VILLAGE OF 171081
B ' i = 3 KANE COUNTY 170896
@4 ' %%? H KANEVILLE, VILLAGE OF 171388
INAVEIEBIL500; Blackherryi@reeks SUGAR GROVE, VILLAGE OF 170333
CN 70425 i [ o e 7
e 1.96 l-r#‘—. . 33 R |
8’1] K] y - 'r'&
5 =t %
@ g . . 6N
F o i~
| WelchiGreek (13 32 =
NAVIEJEE10) | Meppra Dree : | NAVEWeIe .
EastBranch CIN 781241 8 5 L90 - g »
BEUE!LQ:( (@reek] To 207 | i N NAME - o The technical content of the map is the responsibility of the authors.
I Icl0%6 ©[NI ] gg) 'Sfy@ The user assumes all liability for the interpretation and use of the map.
) = NAVE B0 S
» {52! '9@
AV EJEBIZ00 . NAMIE WSIERD < CN 78208 f o .
Srass 0290 AR NDIED _ - 0 st | 2 ik B e MAP PRINTED:
A929) 181 et (Clrete = - : |
e | ame " g e 2 0315 PR % NOV. 26, 2008
. 'i. iy INAV E\W @430 vy " ' e -
2 - . CN7R141 3 . ! T 391N 4 o~ 1 o
A _ - 39 - _ - s =1 L _ MASMERED : o 1
39N ——— - —IEASHERERD)! =2 - = TN EASHERSRD: e “’ — o2l — e CASHERIRD W}{@M]NE 38N - Y 08 - 1 F : Only Flood Hazard Information for
: L : : 788243 [ - MG 1 d CREEK
38N ) a ,{'l TER lm 5 INAN EAVVC1700) TCLi74 - NAVEIDDLSL0] -l;\ 1 S »e \]'1; " has been ler?ovlv?no grll( ti?s rr\:vaE_CSZe Effecti\(lse) FIRM for
! - p @‘N]R@Z? MATCH TO SHEET #1 0 . G 89 . - @N\%% | - information on other Special Flood Hazard Areas.




o n~

THIS IS MAP SHEET NUMBER 1 of 2

- MATCH TO SHEET #2 § LT - Ty
X | %) : PR y =) HAZEL CREST DR < i+
S B P, e
e - | RRAIRIE KAME/ e 71
e SAUER FAMILY St . % T
N roin o ' FOREST PRESERVE SO FLOODPLAIN COMPARISON MAP
Siantain 2 £7
- < g ,x".
| ™ iz Y
' 2
f | : \ : & Welch Creek: 5
' b
E et ASHERIRD) [ 5 o ) ‘ ‘f‘@ 3 \ 2 : ’ The area shown on map sheet number 1 and map sheet number 2
6 ¥ | covers the southwestern corner of Kane County as shown on Study
a2 | i@} ! & 1 \ ,\« Area graphic below. The two major streams modeled in this area are
3 | - - - | & Big Rock Creek and Welch Creek for which an Approximate Study
! Keane County : and Limited Detail Study were conducted. The results of the model
L\"x Valgrenirain: % 9 ,b CULlEU;/ , 1 - : were used to map the floodplain shown and will be submitted to
T ' i~3 : Umwm@wﬂ% AALEAS | . FEMA for approval for inclusion as the 1% Annual Chance floodplain
-_HR““L-‘;\ @z\\ 170896 ; . A e Kane G ﬂ‘lll]lﬂy boundary on the Flood Insurance Rate Map.
: i - V t l-.: o ey - ’ 2 < )
2l . S e wnincorporated Areas
< | g 170896
7’4/ @ 1 9 & -
(o - 5 . -
- %. N - » A - 2 DATA SOURCES:
, L A 3 1 s
i) : A =4 i {4 BN, " oo = gl | ., e i o S e L PLSS LINES - USGS DRG
“14 3 ' iy el | . W — : 3 - FIRM PANELS - Derived from USGS 7.5 Minute Quads
Ry | " (F T e N . N & U - POLITICAL BOUNDARIES - Kane County GIS Technology
v / g 1,. | ® WA o —— " ageor STREAM CENTERLINES - Kane County GIS Technology
) % | i \ . Rock: ' STREET NAMES - Kane County GIS Technology
b B : R A - 171027 g AERIAL PHOTOGRAPHY - USGS 2005
3 = M PN = \ = R 171081 ] SUBBASINS - lllinois State Water Survey
o) . KaneCounty ZBg | % ' ||I 2 we Wd%i&@;ﬁk - Py 1 . : ¢ )((:gN;I;F)U_R éINESV\-/ Kang County GIS Technology
Z -. 5 : Ca . 2 \ . 2 - Draifiwest; - P < B - lllinois State Water Survey
\ : Wnincorporated Areas 5 e : ‘ [ & - = 2 PROPOSED 1% WSEL Lines - lllinois State Water Survey
. =5 ' 1170896 ~l f 3 \ T % - N Nt/ KANE COUNTY
] 0 4 A Jami = Y i
. 5 2) \ ' VILEAGE|ORSUGARIGROVEL
& — SWANIRD - ; OUINDraiA . '
’ ' s P g . 10 ; . - r"'.' 12 |L 7
i ) ; | | i I
| 0 Y R T TR . = - 1 il " q]q] | np : - -
7 cemnrf 7 I _ dow . | | MAP LEGEND
. : s [ ] J i . (L] .
: ' | _ 0 | ' Village ofit © & LETTERED XS's
(A2 ; \ " < i ' L
i @ | : SugarGrove: | BFE
> | : 1703383 .
5 & - s Proposed 1% WSEL LINES (New Study)
= Y§ — | » | | WiEELERRD ST _
© 10 &\ | Welldlh el &@ ' s : EFFECTIVE FEMA FLD_HAZ LINES
(o] X, al 3] 3 [ it
= 5 i |
] % %% s | -E',:_".l- n | \_‘H PLSS Lines
LS %, | : |' e | k i
c : PN ' \ ol ' FIRM Panels (Effective Panel Labeled in Gray)
Sy %ﬁ% _ % - ~ : L %295 | . - ! ; = - | \ + (
5 5 '.’ — Xy - % ) " - H E
- ’ Sl 0290 e/ S e e e Tt e w3 L - - [ : AL 2l STREAM CENTERLINES
| . E— L L S : - T-h o '. TR | N ’ . .
'@%@ _ e 4 » X LGS H.a L ‘- - -—— - < 1Sq Mi Approximate Study
; _ =15 14 | ; 702 —
A = © P © -~~~ <1Sq Mi Effective AE Study
/f(}\* P o TCAY i \ 4 0315 -~ -~ <1Sq Mi Limited Study
S ! | - A h, N \ i
5 3 4 ¥ i R < 1Sq Mi No Effective Zone A
Ll s Sy
o b = . 17 = PN : — Approximate Study
W . B ' \ . { |\ jl" LW | ——— Effective AE Study
. - R - | \ AN L (o .
18 . , : , ._ ' N ‘@;«5 | ——— Effective Zone A
2 o : N\ A fye) 13 | 13
) ' | - ﬂ@ [ L N - _.ll'l i - ﬂé} “-,—. ._:: ﬂ@ I - g = 4 \ - lelted Study
I = [ ] = ik - | k ‘SUgarGrove s \
PN For a.high resolution versionof this ma &
! - {T——r : e - Drain »
] : | !f - : O . g - - Ny ) ] : 'y S — == CORPORATE
IRNINERD % \ a *#“ it et o's ; AURORAIMUNICIRPAL i
: : - _ e |- i f < 3 i ms : N A : - ' ===+ COUNTY
' -~ e, | g — - 5 R . LA e o I o U] L & —i
= = ' : S 70 RAILYOAD =R e =L Ty \ i Y J 71 R 7 S A T . w = — T FOREST
" ' P e x ' B illagelT e CEErE T —-a
- e A ' — : | 701 -
.- __---' N, 20 3 “(qr 'Tﬂ“ e,Ir; I ' _.-'. =
l- | : 3 S - Q) o ® - .
2 @ b g L v v 334 17,1081 | L
" , =] Wl : '. o g [] i - — 0
- A/ ; — - - - RDE TR A =T T T oo — —— — L S — - — 697. = _ | o
i R y | XL : | § =2 . =, i o, e L_'_i NSRS q( i. RAIUROAD) IHir.l . @ T e ———— f-"' © g P .~ | SlgarGroveBtanchil N o Kane County, lllinois
MastBenad o : o Sy - |5 ' e e PR 7 vl e S R S A00S Kane County e e <ot S o Sl o
: ' BlyRusl el | WVilll ot oif — o i = = e g s wnincorporated Areas 1 ol S e B
; . , 10[c) (0] _ . : <t o (5 g o0 = a0eof | i L
‘t}.' 095 ROCK S bsT -1'!"1:1 - L iy ﬂ?@g\@@ RANART Rom=——0 1| | 1. a 0“ (0] [
2N —" 050 * R VB %% N off |\ ¥SUgARGrove| = = S ¢
. , : < _ UALV L ® LA e - = 170333 BUCKTATL NS Gy
< ' ) - SO v "L 170833 =1 . A S
S o 3 o o yas- © y J 1 e ®oa
% _ : EastBanch = % Gy 5 - ==
Py B e BIgRACK Creek & = | — 0 e el ErrECTIVE .
2N .= o 0 - D - ‘i_[ [ o ol SN e ZONE'AE —
. . st 5T 1 s § % (TEROR, - §§ : 1.:“:,1__‘? g .8 ; v % e
. X /&u;\ﬁv k. , ) . N 3 ﬁ | r_-. e 3 1 e mmmﬂ',
ﬂ© 766 m | ' BF ___IJ m @ . - @ LA ¥ i J:Dlmﬂl @tﬂ'!. I 1 7 : : E"AV@[L[N]
& 690, 1 k165 - c : Pl s ety TR
m L | % k IL‘- % % | .. j - == r :I l'. - l.'. - ":. 3 e - ) < » 679 1 ¥
- A 2 % e i ' ® 4 : e o - ” / EAVSICT
S > | 3 TIMEERVIEW, : i N ¥ ' e ol - | s 5 -
%@ - i 4 ) & = .
G : o B . ! :
] o & - : N
O # ra < F e " o bt DETAILED!STIUDY:
& D ) WM@@)@ of : _ % immr‘ DETAILED STUDY
: % . { / %@ \WeStBLanch BIJJROCKIGLEEK] 4 3 _@ . & e L ' BIOPR0GCK: ' J‘q + S [ 7% g"’%;“lﬂ@?\w g '!,
P o L DL‘T"L"’*‘@T:“ = 171081 il M 1% Sl . -_
NECSONIRD! 4 . . k- @('/', A | . r TP L Ir: -r. § Il : -..-.— g d =
. i m @ iga s by =T g ~ o \WelchiGreek (OB - | J
T = : o L} W = iy . . | e - 02|62 |
k. M ERICHORDE = o | 4™ v S W | — ' . ’ | S T T T
CREENACREIRD) | drr ot ; £ - ! ™ % ; ' e e - : -
(n) [y okl gl P - [ . 6}73 e
R (© = o . < o | . . b
m m | % @& . @ | i I___.l- ¥ |
" @ n $§ S CAVRIDEAN|RD) Sl | . '
. a . & b ' L LL T ik d ."'1 1 / e I
gy At . Welch Greek Hel .
i 1 ! g - i | 1,240
%) 0) . BIGJROCKIGLEEK ~ N - - el I Metors
- § - : — i ... @
i o | V, ' : | o i 4,000
! § g M | '|" Feet
G i - © = ek )
6 -. ® r - ,.' ‘: "
& . i o / ! - - L, % 1" =1000’
> . ; M 1 F - % i 8 8
d : . 4 © O (o) I
T ' ! G " ' 30 |
a . b= - =
30) 29 & e A , 1665 Y 4 - |
7 s nN : : : : . R AP - T | PANELS: 0225, 0250, 0290, 0295,
o/ St Te , pRHINSY i & 50URTZO | 0300, 0305, 0315, 0355, 0360, 0380
o ; .= . Yoy "
=N . - S~
3 ﬂ . “ BIG ROCK & WELCH CREEK
%. 1 & 0
- | B Pty 1 - . §
2= BIG ROCK 4 - -
5 = = ' P 2 | o
5 0355 | ol 4 FOREST L o 4 : NEW STUDY ( 1% WSEL )
i - DEER VALLEY 3.7 T '- A A PRESERVE ; e
2 - o AN g - B e - .o e : NTY
: % L P COURCOURSES s & ! S _ : L o KANE COU ,
L ’ |8y o gL -1 % ' & s | | ILLINOIS
5 { e 036§ : . K oS 0380
|| g sl IS " v
e - [ * ; r' y : = ‘_M | i AND INCORPORATED AREAS
- AP 4 667 BigRACK Greek b AR
1 4 r e = ¥ -
! Kane Gounty | - ! ' T ok B s g
. " Wi Y T 1 r g B , : T L e S JERICHO,RD, ERICHOIRD - —————
]ﬂ]]ﬂ@@lqp)@lfe.lm ALEAS S K-ﬂﬂ@ @(nllllluy - f i - N ot - f i (SEE PANEL INDEX FOR FIRM PANEL LAYOUT)
- =M OO -_.-'r o Lo g - tardA o | =alt. | = # | - . % - o i 662 . : .
Al 170896 i < _ Ummwmp@w:mmas _ ) i re:s ARK Aol Eh— s ) | by | : CONTAIS:
ae-g N’“ 170896 BN | . 5 1 i | _ \ B T f i | COMMUNITY NAME COMMUNITY IDENTIFICATION NUMBER
. ] ' F [ ' : | |I - I f BIG ROCK, VILLAGE OF 171081
, f-"f ¥ e | - 3 : .L. '!i i J KANE COUNTY 170896
‘fl } . [ rt Q@ BIGIROCKIELEEK ‘ :- ] g J KANEVILLE, VILLAGE OF 171388
r = r."' | % & 66@ 2 | 36 IS I SUGAR GROVE, VILLAGE OF 170333
i, R Rt & (363
(‘R'Qn{' @é] e ‘ .-'I_ r 'Il.. |II
& - A — — —= N [ | @ﬂ
7 % 0 e I 35 _ e e " ' |
= S s Ny o X K
: | 7B 3l o TR AN g
% Qg: fl" I Ak ;:_'.. i The technical conte;lmltlof btrlme rfnaphis the responsibilit&l of th(: ﬁuthors.
< > Th r m iability for the interpretation an the map.
g-;’ . BH@R}L(D(GK I_ @‘ . g e user assumes ability for the interpretation and use of the map
. o FOREST: | r -
- : & RRESERVE ol | MAP PRINTED:
& § i RN ! NOV. 26, 2008
9y ATIEIROCK R — Big/ROCKIGreek s
© %, g — & a | .
(a2 'qéz p— - i ]I : Only Flood Hazard Information for
N 1 i~ - ) | BIG ROCK and WELCH CREEK(s)
" == i & lﬂii L] n'.__-' | has been shown on this map. See Effective FIRM for
ﬂﬂ_-{- = 1m§ KANEICOUNIRY L o ¢ e " - = L information on other Special Flood Hazard Areas.

e %
TEEN =1 % L KANE[COUNTYA e




o

el MATCH TO SHEET #2 NAVIE DDA \" LT THIS IS MAP SHEET NUMBER 1 of 2
| CN 78208 \ HAZELCRESTDR o

NAVIE EBIAH0 T h e 9.5 , 1
' ] TRAERJIE K;ANE-_'-/ N -

e - _
% = e 2 , | e S ENGINEERING WORK MAP

DAUBERMANRD

NAWE E21200 . ; '- Gl NAWE DAIE00 3
CN 77581 { NAVE MDI240 : | \ e 2t 4 e ;
T8 — SHER(D ' ONT7.450. - ; \ o 1.497 -  NAVEDDABIe The area shown on map sheet number 1 and map sheet number 2
' To1.26 | / ' — : ; CN 750 covers the southwestern corner of Kane County as shown on Study
; ! i Ts 927 & Area graphic below. The two major streams modeled in this area are

- - Big Rock Creek and Welch Creek for which an Approximate Study

sl o I h _ : Kane! CULlIL’Ct;/ _ and Limited Detail Study were conducted. The results of the model

Melgran Drete ; Y Unin ed ! ; ; were used to map the floodplain shown and will be submitted to
g : i NITICORJOIKAEC ALEAS \ ; | INAN E{DDA500) | FEMA for approval for inclusion as the 1% Annual Chance floodplain
ane 1At oundary on the Flood Insurance Rate Map.
D ) Kane County bound he Flood | Rate M

170895 R i : ' 2058
x s = wnincorporated Areas
a5 | | 170896

NAVEAWE1520) g % | I - DATA SOURCES:
CNTALTR - . : = | | , e 129 oy SPIZE ORI S pE o - A20240 WStEzy A PLSS LINES - USGS DRG
ToA A8 Gl / : 5 B Aa - . e . : NAVIE DIDAZA0) i FIRM PANELS - Derived from USGS 7.5 Minute Quads
\ ‘ SRS . I ' @N | POLITICAL BOUNDARIES - Kane County GIS Technology
dgeror 4 STREAM CENTERLINES - Kane County GIS Technology
Rock: ' STREET NAMES - Kane County GIS Technology
ﬂ?ﬂ@@’ﬂ ¥ AERIAL PHOTOGRAPHY - USGS 2005
N S , _ SUBBASINS - lllinois State Water Survey
F CONTOUR LINES - Kane County GIS Technology

XS - lllinois State Water Survey
PROPOSED 1% WSEL Lines - lllinois State Water Survey

Kane Gounty 1 ge- | _ Welogel gt ; DU\ WAYEEBIAN

- . V. - v : . " alniVVe : S 192234

Whincorporated Areas i it - : - _ * c 07 Wl
170896 ) , | | % : KANEICOUNTYS

- | - ' VIIEAGEIOR SUGARIGROVE

CN 78,655 |
To 289 ki DU D37
. My 12

DUGAN-RD,

Village of i ¥ MAP LEGEND

Sugar, Grove , XS (Station Number & 1% WSEL are Labeled)

WIEL120 1703383 |
NAWE NAVIE|DD 500 1% WSEL LINES (New Study)

NAVIE E29200 | " TR
Y%§‘ CN 78,168 — [ - Q% ON 70.820e8E | WHEELER RD
To86 N . To9.77 . gl WHEELERRD ™ .
Q | WEICHIG FEEK] | : |:| SUBBASINS (Name, CN, & Tc are labeled)
S NAME MD1000 . - ki . =
o > e F _ | PLSS Lines

DAUBERMAN-RD;

CN 74819

To 214
FIRM Panels (Effective Panel Labeled in Gray)

NAMEDDIED | | | . i STREAM CENTERLINES

ﬂu b il .. " . .
ok @-;-A - -——— < 1Sq Mi Approximate Study

DESKAEBICOUNITIY,

KANEICOUNILY:

=

— 1300
108 - ——— < 1Sqg Mi Effective AE Study

-——— <1Sq Mi Limited Study

NAMEWeS1410
(€N\V78'66 : < 1Sqg Mi No Effective Zone A

19208
— Approximate Study
——— Effective AE Study

, i _ : — Effective Zone A
1B - _ -~ _ : L kA= % ] ——— Limited Study

NAVEE DDA SNERCCER e POLITICAL LINES

‘Branch.

For a hlgh resolution versmn *@f this map, st S | POLITICAL LIN

o - ' ! — -- . COUNTY

please contact the lllinois S State Water Survey.

avmoee | \/illageidf
' 06 1 _ _ :
O BIOPROCK: ] p U] | Ny NAVIE{DB1600 &S Wémwé%ﬂ

. : — - o . : @09 i - 70258
NAME E3M100 & N ; - : = | P ] 1]71]@&51‘]- i ¥ . - T T Q.75
pee ol . T ' b . ¢ My | | v & b3 ._-” i @;ﬁggﬁg\ﬂ;
o V%2l i . T ' : | : : — s RO ONE

| 4 oA e m— o, garGioveeanch / - Kane County, lllinois

4 | Dl % N " T o I
o P = i g o T 8 e Coy o W ope
@E’R@k@@ﬂk ; : WM“-'{Q%‘@E | gy ; 3 -#. - . C : . % it ad U ' @@m@lﬁin‘n /A fers — k! E
- BIGIROCK Loimne e 170896

V ﬁ’--'

WA EB1000 A 171081 -

GRA

CN 74201
U 157
INANV E\WE13008

CNI73E349 o R , JELAN . 1 ,
Fe A ' - " ?': N STR@515 . Wl : | TAYS -4

" SMADISON i

wmzmou
AN N Fa007 6924
ﬁ@ﬂﬂ

VI LFAGEIQOFRBIG ROCK
KANECOUNITHV

i ey : NAVE SeED
NAVELE200 1ol b A ‘ =T _' ON TA1CET
CN TALET IChiGEeeks  h N A bl o ST+ T 4.39

o8 R : IR B[ T ¢ Ve ot

N

Ny : - NAVElBR810)
; ., ; = - To 192 i nr. < S S VORI DETAILEDISTIUDY.
| - ) —

707 ol _. | 7/ _
&&m@; ; 700 o S b m@@ﬂ

S L | . | _ Tl 5 W CNT0SLEEEs

: = s 088 ,.'
0

s = ; ' = | ¥ | '
“REIR x ! o 1 = . i i -
20) X ! o2kl g, i iich183!
: . . — CAMRIDEANIRD) - = i : -

& i . . : e ' ; ‘ F i v £ o
' i s Vielch Greek: 3 - . -
o - g Big/ROCKIGLEEK 1 - ) — T 7 1,240
3 =1 3 Meters
] : | S S 4 : . VAVIE[BRL310

LA 1000 (CNI76¥27:3334 , , , 4,000

VAV E{BRI00) 1. A : CN G012 :
L™ } 4 i T@ﬂ %% AT Feet

CN 7768

o 1,74
1" =1000

— DUGAN:RD;

r‘
|
i

25

ﬂcm@ﬁ——-._[_

NAVEERIG0 & : . . . ; _ | Y
EN731643, & ; : ; [ f . 3 % s o o4
T = ' — # I { & EERGMANDR -

PANELS: 0225, 0250, 0290, 0295,
0300, 0305, 0315, 0355, 0360, 0380

5
2 i

BIG ROCK & WELCH CREEK

e
%0

MCCANNON:RDS

w e a 4 ' | BIGROCK
: ‘ FOREST NEW STUDY ( 1% WSEL )

DEER VALLLEY = : » B0y = N PRESERVE . b gt
. L - - | KANE COUNTY,

2 S

wﬁmﬂ@ 1S TR e 15 » | = ILLINOIS
; —af TUD AN —ef AW - ! AND INCORPORATED AREAS

LY EANALEBAE W)W INTIRY
KANEICOUNIHV

CN 76872006
10849

o II
. ammeaw
. KanelGounty. s ' | A & : : :
P RAZ00 | Ly o e - JERICHORD,
"' — il (SEE PANEL INDEX FOR FIRM PANEL LAYOUT)

WNINGOKDOKAEUPATEAS SRR KaneiCounty | ey e -
‘_ 1I__|7@£$9j@,) I"_. "U] Q- w]_f]}_')@)]f‘:ﬂb‘}(d /A- ]ﬂp‘:]@ 3 & J %_{!n -:.-r._..'."__r . ; . | . ; " _".. M
| 2 1 - 4 - | COMMUNITY NAME COMMUNITY IDENTIFICATION NUMBER

170896 5 y | : T Sl : |
| ; . | g L 198 [ > BIG ROCK, VILLAGE OF 171081

KANE COUNTY 170896

BIGIROCKIG LEek: ¢z KANEVILLE, VILLAGE OF 171388
| [LIL| SUGAR GROVE, VILLAGE OF 170333

e NAN E{BRLIQ0)
(N 74 4%)

s

The technical content of the map is the responsibility of the authors.
The user assumes all liability for the interpretation and use of the map.

i‘u @T Sk _ _ i
DR I?Q-'ﬁ')r‘rﬁ - :-, __: '.. woks . - \ . MAP PRlNTED:

NOV. 26, 2008

141 ttIEJROCK;
i ] 1 it i 1 Only Flood Hazard Information for
Y BIG ROCK and WELCH CREEK(s)
has been shown on this map. See Effective FIRM for

BASE LINE RD KANE COUNTY - ' information on other Special Flood Hazard Areas.

KANE COUNTY




Appendix F. HEC-RAS Output



# Rivers=10

# Hydraulic Reaches=17
# River Stations = 517

# Plans =1
# Profiles =1

River

Youngs Creek
Youngs Creek
Youngs Creek
Youngs Creek
Youngs Creek
Youngs Creek
Youngs Creek
Youngs Creek
Youngs Creek
Youngs Creek
Youngs Creek
Youngs Creek
Youngs Creek
Youngs Creek
Youngs Creek
Youngs Creek
Youngs Creek
Youngs Creek
Youngs Creek
Youngs Creek
Youngs Creek
Youngs Creek
Youngs Creek
Youngs Creek
Youngs Creek
Youngs Creek
Youngs Creek
Youngs Creek
Youngs Creek
Youngs Creek
Youngs Creek
Youngs Creek
Youngs Creek
Youngs Creek

Reach

US Kesling

US Kesling

US Kesling

US Kesling

US Kesling

US Kesling

US Harter Trib
US Harter Trib
US Harter Trib
US Harter Trib
US Harter Trib
US Harter Trib
US Harter Trib
US Harter Trib
US Harter Trib
US Harter Trib
US Harter Trib
US Harter Trib
US Harter Trib
US Harter Trib
US Harter Trib
US Harter Trib
US Harter Trib
US Harter Trib
US Harter Trib
US Harter Trib
DSHarter_Kane
DSHarter_Kane
DSHarter_Kane
DSHarter_Kane
DSHarter_Kane
DSHarter_Kane
DSHarter_Kane
DSHarter_Kane

River Sta

39778.79
39380.65
38798.34
38474.24
38112.12
37410.57
36853.83
36546.19
36059.1
35633.39
35096.34
34633.64
34386.42
34091.62
33805.94
33301.63
32750.37
32405.3
32001.95
31433.96
31005.42
30765.28
30691.48
30401.09
30261.52
29917.88
29093.56
28728.23
28089.27
27613.36
26908.75
26551
25600.33
24819.08

Profile Q Total

PF 1
PF 1
PF 1
PF 1
PF 1
PF 1
PF1
PF1
PF 1
PF1
PF1
PF1
PF1
PF1
PF1
PF1
PF1
PF 1
PF1
PF1
PF1
PF1
PF1
PF1
PF1
PF1
PF1
PF1
PF1
PF1
PF1
PF1
PF1
PF1

HEC-RAS Version 4.0 Big Rock Creek
Plan: 1% Final - Profile PF1

(cfs)

56.8
56.8
56.8
56.8
56.8
56.8
505.6
505.6
505.6
505.6
505.6
505.6
505.6
505.6
505.6
505.6
505.6
505.6
505.6
505.6
505.6
505.6
505.6
505.6
505.6
505.6
843.4
843.4
843.4
843.4
843.4
843.4
843.4
843.4

Min Ch EI W.S. Elev Crit W.S.

(f)

849.8
847.61
844.34
840.87
838.11
835.66
833.64
831.51
831.03
828.09
826.26
824.41
823.84
821.82
821.87
823.23
821.67
820.55
819.94
815.74
813.75
813.08
812.15
811.78
809.47
809.03
802.14
801.41
800.42
800.14
799.02
798.24
797.11
795.88

(ft)

850.95
848.72
845.53
841.2
838.56
836.82
836.12
835.66
834.23
832.19
830.06
828.58
826.85
826.27
825.93
825.3
824.16
823.26
821.77
819.04
817.58
816.45
815.96
815.54
815.23
813.18
810.49
809.11
807.55
805.99
804.38
804.37
804.19
802.61

(ft)

845.11
841.2
838.56

828.04

816.45

813.87
812.97

805.93

E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude #

(f)

851.01
848.77
845.58
841.33
838.65
836.82
836.17
835.71
834.55
832.3
830.27
828.77
827.19
826.38
826.03
825.34
824.23
823.35
821.88
819.16
817.63
816.83
816.15
815.57
815.32
813.7
810.81
809.6
807.66
806.29
804.42
804.38
804.28
802.82

(fu/ft)

0.00614
0.005103
0.005913
0.049947
0.047066
0.000229
0.002004
0.001276
0.008052
0.004021
0.003733
0.003173
0.015574
0.001156
0.001238
0.002234

0.0026
0.004401
0.004725
0.008035
0.002239
0.010197
0.003084
0.001249
0.002308
0.012563
0.002066
0.005945
0.001715
0.005165
0.001438
0.000028
0.001473
0.002308

(ft/s)

2.06
1.89
17
25
2.95
0.42
1.97
2.01
5.22
3.25
4.25
4.01
5.72
2.72
2.8
2.26
2.77
2.71
3.11
3.74
2.43
5.8
4.16
1.96
3.01
6.02
4.74
5.84
3.41
5.17
2.21
0.52
3.22
4.15

(sq ft)

30.8
34.57
33.32
20.18
24.93

169.84
306.92
302.47
130.31
209.96
166.62
179.92
134.75
200.13
264.46
315.94
250.49
215.63
187.57
200.51
332.43
130.42
202.96
413.58
291.22
102.49
248.77
187.72
487.07
301.17
580.45
2230.54
484.95
308.38

(ft)

52.86
60.53
51.63
120.46
125.56
275.33
254.28
254.72
144.94
161.22
142.92
222.16
223.6
72.41
226.9
370.89
211.66
177.7
188.35
248.81
337.74
187.87
280.54
392.59
386.37
102.49
209.11
192.34
491.26
520.17
493.96
1167.11
399.29
333.35

chl

0.4
0.36
0.37
0.92
0.93
0.08
0.26
0.22
0.65
0.38
0.47
0.43
0.74
0.27
0.26
0.33
0.37
0.37
0.47
0.51
0.28
0.73
0.43
0.21
0.29
0.67
0.36
0.49
0.27
0.46
0.23
0.04
0.25
0.32



River

Youngs Creek
Youngs Creek
Youngs Creek
Youngs Creek
Youngs Creek
Youngs Creek
Youngs Creek
Youngs Creek
Youngs Creek
Youngs Creek
Youngs Creek
Youngs Creek
Youngs Creek
Youngs Creek
Youngs Creek
Youngs Creek
Youngs Creek
Youngs Creek
Youngs Creek
Youngs Creek
Youngs Creek
Youngs Creek
Youngs Creek
Youngs Creek
Youngs Creek
Youngs Creek
Youngs Creek
Youngs Creek
Youngs Creek
Youngs Creek
Youngs Creek
Youngs Creek
Youngs Creek
Youngs Creek
Youngs Creek
Youngs Creek
Youngs Creek
Youngs Creek
Youngs Creek
Youngs Creek
Youngs Creek

Reach

DSHarter_Kane
DSHarter_Kane
DSHarter_Kane
DSHarter_Kane
DSHarter_Kane
DSHarter_Kane
DSHarter_Kane
DSHarter_Kane
DSHarter_Kane
DSHarter_Kane
DSHarter_Kane
DSHarter_Kane
DSHarter_Kane
DSHarter_Kane
DSHarter_Kane
DSHarter_Kane
DSHarter_Kane
DSHarter_Kane
DSHarter_Kane
DSHarter_Kane
DSHarter_Kane
DSHarter_Kane
DSHarter_Kane
DSHarter_Kane
DSHarter_Kane
DSHarter_Kane
DSHarter_Kane
DSHarter_Kane
DSHarter_Kane
DSHarter_Kane
DSHarter_Kane
DSHarter_Kane
DSHarter_Kane
DSHarter_Kane
DSHarter_Kane
DSHarter_Kane
DSHarter_Kane
DSHarter_Kane
DSHarter_Kane
DSHarter_Kane
DSHarter_Kane

River Sta

23887.53
23398.36
22870.19
22493.31
22294.34
21886.34
21336.45
20667.35
20059.17
19704.3*
19349.49
18981.47
18894.88
18568.36
17611.33
16899.5
16099.94
15257.5
14715.47
14222.84
13603.54
13109.88
12363.2
12007.82
11760.78
11655.44
10957.93
10084.22
8751.631
7627.391
6759.211
5936.419
5320.022
4704.124
3938.384
3092.454
2651.696
2339.185
2254.428
1888.187
1541.499
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Profile Q Total
(cfs)

PF1 8434
PF1 8434
PF1 8434
PF1 8434
PF1 1358.3
PF1 1358.3
PF1 1358.3
PF1 1358.3
PF1 1358.3
PF1 1358.3
PF1 1358.3
PF1 1358.3
PF1 1358.3
PF1 1358.3
PF1 1358.3
PF1 1358.3
PF1 1358.3
PF1 1358.3
PF1 1358.3
PF1 1358.3
PF1 1358.3
PF1 1358.3
PF1 1358.3
PF1 1358.3
PF1 1358.3
PF1 1358.3
PF1 1358.3
PF1 1358.3
PF1 1358.3
PF1 1358.3
PF1 1358.3
PF1 18228
PF1 18228
PF1 18228
PF1 18228
PF1 18228
PF1 18228
PF1 18228
PF1 18228
PF1 18228
PF1 18228

Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude #

(ft)
796.46
798.01
793.98
795.81
794.82
795.33
794.94
792.84
792.45
791.76
791.07
790.51
790.13
789.71
788.87
788.11
787.88
785.62
786.05
784.64
783.92
784.46
782.16
781.51
781.17
781.03
780.25
779.29
778.79

776.9
773.62
769.61
769.76
769.25
769.42
768.37
759.62
758.78
759.69
759.76
758.36

(ft)
801.15
801.07
801.06
801.06
801.04
800.81
799.57
798.41
796.72
795.61
795.44
795.26
795.17
794.77
793.92
793.46
792.78
791.93
791.16
790.55
789.81
788.69
786.62
785.47

785.1
784.89
783.22

782.2
780.86
779.29
775.01
773.93
773.83
773.36
772.56
769.89
764.82
764.64
764.22
763.38
762.94

(ft)
800.35

775.01

769.89

(ft)
801.21
801.08
801.06
801.06
801.05
800.92
799.72
798.51
797.01
795.73
795.46

795.3
795.23
794.85
793.98
793.52
792.84

792
791.33
790.68
789.94

788.9
786.81
785.81
785.23
785.04
783.41
782.24
780.89
779.33
775.42
773.94
773.85
773.48
772.62
770.38
764.96
764.72
764.59
763.53
763.11

(fuft)
0.001369
0.000095
0.000009
0.000007
0.000117
0.001977
0.002424
0.001355
0.005611
0.002352
0.000312
0.000653
0.001017
0.001298
0.000679
0.000639
0.001116
0.000903
0.001758
0.000972

0.00153
0.00351
0.002266
0.003794
0.001506
0.002077
0.003043
0.000832
0.001259
0.001602
0.0403
0.000123
0.000315
0.001273
0.001006
0.027386
0.001108
0.000479
0.004425
0.001831
0.001484

(ft/s)
2.68
0.48
0.28
0.21
1.03
2.72
3.11
2.54
4.35
2.84
1.3
1.6
2.02
2.34
2.16
2.07
2.83
2.23
3.4
3.24
3.35
3.69
3.5
5.57
3.23
3.96
3.79
1.81
1.61
1.63
5.14
1.09
1.59
3.39
2.47
6.41
3.36
2.4
3.67
2.81
3.76

(sq ft)
556.68
1573.78
4037.63
4532.39
1881.89
525.94
463.05
535.44
312.08
482.87
1103.47
850.12
671.46
580.73
764.27
797.37
723.4
646.83
440.06
471.62
500.83
368.36
388.36
315.09
477.43
464.62
415.13
982.93
1061.08
843.64
264.48
2666.42
1727.54
677.56
944.25
328.69
625.61
860.36
377.93
582.41
592.26

(ft)
683.86
691.84

1158.27
1393.85
744.67
255.5
252.3
1511
113.7
221.49
412.83
298.66
215
183.85
245.08
295.78
303.46
223.07
189.8
131.01
161.12
132.59
139.25
131.85
178.04
184.94
235.12
663.57
821.69
592.14
331.13
958.63
742.49
240.99
496.82
344.56
199.84
213.23
105.63
178.48
211.41

Chl
0.24
0.06
0.02
0.02
0.08
0.28
0.31
0.24
0.46
0.32
0.13
0.17

0.2
0.23
0.18
0.17
0.23

0.2
0.33
0.26
0.27
0.39
0.37

0.5
0.31
0.37
0.42
0.19
0.21
0.23
1.01
0.09
0.14

0.3
0.25
0.93
0.28
0.19

0.4
0.32
0.32



River

Youngs Creek
Youngs Creek
Young Trib -s
Young Trib -s
Young Trib -s
Young Trib -s
Young Trib -s
Young Trib -s
Young Trib -s
Young Trib -n
Young Trib -n
Young Trib -n
Young Trib -n
Young Trib -n
Young Trib -n
Young Trib -n
Young Trib -n
Young Trib -n
Young Trib -n
Young Trib -n
West Branch B
West Branch B
West Branch B
West Branch B
West Branch B
West Branch B
West Branch B
West Branch B
West Branch B
West Branch B
West Branch B
West Branch B
West Branch B
West Branch B
West Branch B
West Branch B
West Branch B
West Branch B
West Branch B
West Branch B
West Branch B

Reach

DSHarter_Kane
DSHarter_Kane
out Harter Rd Trib
out Harter Rd Trib
out Harter Rd Trib
out Harter Rd Trib
out Harter Rd Trib
out Harter Rd Trib
out Harter Rd Trib
ort Keslinger Rd Tri
ort Keslinger Rd Tri
ort Keslinger Rd Tri
ort Keslinger Rd Tri
ort Keslinger Rd Tri
ort Keslinger Rd Tri
ort Keslinger Rd Tri
ort Keslinger Rd Tri
ort Keslinger Rd Tri
ort Keslinger Rd Tri
ort Keslinger Rd Tri
ig WestBranch
ig WestBranch
ig WestBranch
ig WestBranch
ig WestBranch
ig WestBranch
ig WestBranch
ig WestBranch
ig WestBranch
ig WestBranch
ig WestBranch
ig WestBranch
ig WestBranch
ig WestBranch
ig WestBranch
ig WestBranch
ig WestBranch
ig WestBranch
ig WestBranch
ig WestBranch
ig WestBranch

River Sta

1460.557
722.5509
1840.669
1781.296
1711.352
1500.313
1098.976
656.7638
440.7848
2974.518
2604.75
2154.453
2065.893
1950.156
1806.406
1555.132
1451.097
1209.943
608.9119
237.9461
22780.82
22450.22
22239.41
21918.85
21697.72
21504.06
21035.01
20105.53
19674.85
19375.1
19142.57
18287.85
17901.41
16679.17
16425.5
16316.71
16192.65
15335.51
14941.95
14702.56
14540.55

HEC-RAS Version 4.0 Big Rock Creek
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Profile Q Total
(cfs)
1822.8
1822.8
134.4
134.4
134.4
134.4
134.4
134.4
134.4
151.1
151.1
151.1
151.1
151.1
151.1
151.1
151.1
151.1
151.1
306.6
3551.8
3551.8
3551.8
3551.8
3551.8
3551.8
3551.8
3551.8
3551.8
3551.8
3551.8
3551.8
3551.8
3551.8
3551.8
3551.8
3551.8
3551.8
3551.8
3551.8
3551.8

PF 1
PF 1
PF1
PF1
PF1
PF1
PF1
PF 1
PF 1
PF 1
PF1
PF 1
PF 1
PF 1
PF 1
PF 1
PF 1
PF 1
PF 1
PF 1
PF1
PF 1
PF 1
PF 1
PF 1
PF 1
PF 1
PF 1
PF 1
PF 1
PF 1
PF 1
PF 1
PF 1
PF 1
PF 1
PF 1
PF 1
PF 1
PF 1
PF 1

Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude #

(ft)
758.61
757.16
815.67
815.59

812.7
811.52
811.42
809.85
809.71
847.43
846.31
845.04
844.84
845.16
844.39

843
840.08
838.58

836.4
834.62
723.14
724.33

724.7
723.39
723.66
722.85
724.82
723.11
720.92
719.45
721.34
720.47
719.33
718.12

717.6
717.72
717.72
716.02
714.43
714.53

709.1

(ft)
762.56
761.19
816.42
815.76
814.74
812.29
811.68

811.6
811.57
849.71
848.45
846.64
846.34
845.87
845.41
843.59
841.45
839.29

837
836.73
729.68
729.64
729.56
729.22
728.96
728.83
728.42
726.69
725.69
725.41

725.2
724.49
723.72
722.48
721.98
721.78
721.27
720.56
720.45
720.38
720.25

(ft)

815.76
814.32

843.59
841.02
839.27
836.62

715.07

(ft)
762.89
761.27
816.44
815.86
814.81

812.4
811.69
811.61
811.57
849.78
848.53
846.71
846.39
845.92
845.44
843.79

841.5
839.41
837.02
836.74
729.71
729.67
729.62
729.32
729.04
728.91

728.5
726.87
725.85
725.54

725.3
724.71
723.91
722.62
722.25
721.97

721.6
720.63
720.49
720.43
720.36

(fuft)
0.005436
0.00134
0.003717
0.058753
0.006673
0.019344
0.001057
0.000094
0.000166
0.00298
0.003828
0.004396
0.003028
0.00568
0.002583
0.048643
0.004077
0.028703
0.001886
0.000454
0.000202
0.000186
0.000378
0.004465
0.0009
0.000776
0.003435
0.004349
0.001796
0.000996
0.000803
0.002329
0.002333
0.001245
0.002889
0.002266
0.00453
0.000875
0.000561
0.00031
0.000882

(ft/s)
4.76
2.64
1.18
1.97
2.1
3.25
0.29
0.41
0.55
2.36
2.55
2.43
1.99
1.42
1.51
3.87
2.23
3.29
0.99
0.94
1.6
1.52
1.65
2.81
2.18
3.28
1.16
2.03
4.43
3.72
2.35
3.82
4.45
3.37
4.99
4.49
5.12
2.92
0.94
1.12
2.93

(sq ft)
405.29
797.5
114.15
52.75
67.43
56.96
187.3
424.29
311.22
80.56
76.07
79.16
96.72
86.81
119.36
42.69
92.87
56.34
145.32
520.17
2697.86
2492.91
1873.16
1415.77
1657.98
1614.53
1576.72
1116.08
1227.91
1280.82
1375.51
968.38
1029.82
1218.12
869.34
1087.32
807.72
1825.12
2417.76
2061.02
1525.38

(ft)
152.87
289.83
217.91
255.48
198.74
152.09
318.21
377.32
266.72

91.83
103.68
97.62
114.01
139.9
159.31
110.04
213.52
204.66
346.55
609.77
759.85
502.66
426.93
437.68
451.8
401.32
415.62
322.04
352.4
364.57
348.74
332.74
361.39
407.74
335.02
444.24
399.12
787.82
702.19
655.48
569.94

Chl
0.47
0.24
0.29
0.92
0.41
0.69
0.13
0.06
0.07
0.31
0.35
0.37

0.3
0.35
0.27
1.01
0.35
0.89
0.25
0.12
0.12
0.12
0.16
0.21
0.17
0.24
0.15
0.19
0.36
0.28
0.23
0.36

0.4
0.29
0.44
0.39
0.53
0.25
0.07
0.08
0.17



HEC-RAS Version 4.0 Big Rock Creek
Plan: 1% Final - Profile PF1

River Reach River Sta Profile Q Total Min Ch EI W.S. Elev CritW.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude #
(cfs) (ft) (ft) (ft) (ft (fuft) (ft/s) (sq ft) (ft) Chl
West BranchB  ig WestBranch 14460.25 Bridge
West Branch B ig WestBranch 14386.97 PF1 3670.6 709 719.82 715.06  720.05 0.000923 4.09 1015.23  355.49 0.25
West BranchB  ig WestBranch 14336.81 Bridge
West BranchB  ig WestBranch 14266.29 PF1 3670.6 708.7 718.44 717.13 719.26  0.004788 8.36 662.74 398.59 0.54
West Branch B ig WestBranch 14001.33 PF1 3670.6 708.2 717.64 716.84  718.09 0.003108 6.63 903.3 342.61 0.43
West BranchB  ig WestBranch 13780.42 PF1 3670.6 707.8 717.19 716.23 717.5 0.002526 5.89 1132.69 425.33 0.39
West BranchB  ig WestBranch 13306.81 PF1 3670.6 706.8 716.44 715.3 716.68  0.002086 5.4 1303.47 479.65 0.35
West BranchB  ig WestBranch 1314956 PF1 3670.6 706.5 716.31 716.43  0.000978 3.95 1663.78 383.07 0.25
West Branch B ig WestBranch 12836.18 PF1 3670.6 705.9 716.14 716.23  0.000769 3.35 1713.7 393.07 0.21
West Branch B  ig WestBranch 12636.79 PF1 3670.6 705.5 715.82 716.06  0.001308 4.81 1025.91 498.93 0.29
West Branch B  ig WestBranch 12588.36 PF1 3670.6 705.4 715.65 710.29 715.99 0.001176 4.76 820.51 448.71 0.27
West BranchB  ig WestBranch 12564.2 Bridge
West BranchB  ig WestBranch 12520.67 PF1 3670.6 705.4 714.9 715.07  0.000799 3.87 1717.14 483.27 0.23
West BranchB  ig WestBranch 12312.65 PF1 3670.6 704.8 714.65 714.85 0.001316 4.63 1400.45 348.79 0.29
West BranchB  ig WestBranch 11789.21 PF1 3670.6 703.6 713.24 713.83  0.003274 7.23 1056.23 375.78 0.45
West Branch B  ig WestBranch 11468.71 PF1 3670.6 702.9 712.56 712,91  0.002504 5.94 965.63 291.6 0.38
West BranchB  ig WestBranch 11205.32 PF1 3670.6 702.3 712.29 712.46  0.001162 4.35 1581.67 394.7 0.27
West BranchB  ig WestBranch 110355 PF1 3670.6 701.9 711.65 712.19  0.003004 6.98 1149.71 343.75 0.43
West BranchB  ig WestBranch 10689.44 PF1 3670.6 701.1 710.98 711.28 0.002221 5.65 1219.95 300.52 0.36
West BranchB  ig WestBranch 10031.19 PF1 3670.6 699.6 709.78 710.1 0.001779 5.56 1101.27 285.61 0.34
West Branch B ig WestBranch 9501.056 PF1 3670.6 698.4 708.36 708.88  0.003172 6.83 1202.09  419.74 0.44
West Branch B ig WestBranch 8998.761 PF1 3670.6 697.3 707.25 707.66  0.002239 6.24 983.17 318.07 0.38
West BranchB  ig WestBranch 8299.35 PF1 3670.6 695.7 705.48 706.01 0.002867 6.93 1228.67 449.14 0.43
West BranchB  ig WestBranch 7972.055 PF1 3670.6 694.9 705.01 705.27  0.001729 5.47 1180.91 511.44 0.33
West Branch B ig WestBranch 7392.009 PF1 3670.6 693.6 704.03 704.36  0.001822 5.75 1334.84  262.96 0.34
West BranchB  ig WestBranch 6929.084 PF1 3670.6 692.5 702.45 703.18 0.003556 7.87 901.59 278.2 0.48
West BranchB  ig WestBranch 6601.64 PF1 3670.6 691.8 701.3 702.01 0.003605 7.45 914.17 431.15 0.47
West BranchB  ig WestBranch 6276.748 PF1 3670.6 691.1 701.03 701.19 0.001303 4.71 1572.94 493.35 0.29
West BranchB  ig WestBranch 5724.747 PF1 3670.6 689.9 699.21 699.99  0.003904 7.77 838.05 271.21 0.49
West Branch B ig WestBranch 4703.804 PF1 3670.6 687.5 696.34 696.78  0.002949 6.41 929.44 356.02 0.42
West BranchB  ig WestBranch 4365.069 PF1 3670.6 686.7 695.81 696.01 0.001568 4.7 1381.65 554.49 0.31
West BranchB  ig WestBranch 4223.354 PF1 3670.6 686.4 695.47 695.72  0.001817 5.22 1197.41 421.4 0.33
West BranchB  ig WestBranch 4136.398 PF1 3670.6 686.2 695.34 695.55 0.001573 4.75 1282.93 444.41 0.31
West Branch B ig WestBranch 4087.958 PF1 3670.6 686.1 695.35 695.46  0.000923 3.78 1685.9 527.64 0.24
West BranchB  ig WestBranch 407165 PF1 3670.6 686 695.26 695.36 0.00074 3.44 1779.9 512.01 0.22
West Branch B ig WestBranch 4028.008 PF1 3670.6 685.9 694.94 692.91 695.24  0.001972 5.53 1142.31  472.36 0.35
West Branch B ig WestBranch 3723.837 PF1 3670.6 685.2 693.84 692.47  694.37  0.003875 7.21 956.36 330.25 0.47
West Branch B ig WestBranch 3529.164 PF1 3670.6 684.8 693.48 692.06 693.77 0.002185 5.41 1109 485.38 0.36
West Branch B ig WestBranch 3392.068 PF1 3670.6 684.5 692.88 693.36  0.003796 6.66 908.51 378.08 0.47
West Branch B ig WestBranch 3077.041 PF1 3670.6 683.8 692.23 692.49  0.002168 5.3 1180.49  463.42 0.36

West BranchB  ig WestBranch 2067.105 PF1 3670.6 681.5 691.04 691.19 0.001125 4.24 1630.95 462.5 0.27
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Profile Q Total
(cfs)

PF1 3670.6
PF1 3670.6
PF1 3670.6
PF1 3670.6
PF 1 4524
PF 1 4524
PF1 1255
PF1 1255
PF1 1255
PF1 1255
PF1 1255
PF1 1233
PF1 1233
PF1 1233
PF1 1233
PF1 1233
PF1 1233
PF1 1233
PF1 1233
PF1 1233
PF1 1233
PF1 1233
PF 1 244
PF 1 244
PF 1 244
PF 1 244
PF 1 244
PF 1 244
PF 1 244
PF1 4544
PF1 4544
PF1 4544
PF1 4544
PF1 4544
PF1 4544
PF1 4544
PF1 4544
Bridge
PF1 4544
PF1 4544
PF1 4544

Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude #

(f)
680.9
680.8
680.3
678.8
652.3

651.85
752.27
751.61
750.65
749.85
749.2
761.73
761.12
759.79
757.98
756.05
756.06
756.7
755.56
754.21
753.16
753.57
751.23
751.62
749.81
750.32
749.24
747.51
747.01
746.47
746.08
745.47
744.22
742.19
741.9
741.08
734.6

734.4
734
733

(ft)
690.79
690.76
690.52
690.23
665.55

665.3
753.47
752.66
752.16
751.49
750.44
762.98
762.35
761.56
758.93
757.49
757.24
756.93
756.35
755.26
755.05
754.69
753.81

753.1
751.82
751.72
749.81
749.14
749.02
748.67
747.87
746.74
746.29
745.73
744.69
743.09

741.6

740.99
740.77
739.88

(ft)

760.84

755.26

752.89
753.1

749.81

744.17
743.09
737.8

737.68
737.98
737.65

(ft)
690.95
690.91
690.71
690.31
665.62

665.4
753.48
752.67
752.17
751.51
750.46
762.99
762.37

761.6
758.98
757.51
757.25
756.98
756.36

755.5
755.07
754.72
753.88
753.46
751.84
751.74

750
749.15
749.03

748.7
747.93
746.76
746.32
745.76
74477
743.46

741.7

741.14
740.89
740.09

(fuft)
0.000924
0.000923
0.001117
0.000497
0.000401
0.000473
0.001133
0.001827
0.000888

0.00132
0.002045
0.001058
0.001707
0.002027
0.006845
0.000864

0.00062
0.016049

0.00197
0.020543
0.001057
0.003049
0.001728
0.019126
0.001119
0.001372
0.037296
0.001327
0.000335
0.001888
0.003694
0.001757
0.001651
0.001028
0.003935

0.01863
0.001048

0.00152
0.001563
0.003588

(ft/s)
3.99
3.98
4.47
3.23
3.25
3.66
0.99
1.26
1.12
1.38
1.48
1.08
1.3
1.76
2.23
1.07
0.82
1.15
11
4.3
1.36
1.52
2.49
5.33
1.49
1.28
4.22
1.38
0.77
1.89
2.39
1.44
1.82
1.93
2.95
5.63
2.62

3.18
2.98
4.07

(sq ft)
1306.94
1302.74
1514.8
2399.51
3554.73
2898.68
166.03
140.79

156.4
134.87
110.63
164.75
118.65

93.32

74.8
160.68
175.47

70.44
123.27

36

1243

93.84

136.1

56.19
231.76

228.5

73.77
302.35
390.88
347.61
235.49
370.83
374.17
384.93
213.91
110.14
191.55

142.98
201.92
173.55

(ft)
361.47
360.32
423.09
524.58
518.04
358.08
275.15

257.6
200.69
198.13
152.94
261.05
164.89
116.61
152.03

225.5
192.82
229.66
187.53

81.08
170.16
163.86
214.87
211.01
230.54
286.63

190.9
598.93
361.27

361.2
226.71
386.65
396.69
353.25
193.53
147.15

80.62

33.47
147.43
214.14

Chl
0.24
0.24
0.27
0.18
0.16
0.18
0.18
0.22
0.17

0.2
0.24
0.18
0.22
0.25
0.42
0.16
0.13
0.49
0.22
0.88
0.22
0.28
0.31
0.91
0.19

0.2
1.02

0.2

0.1
0.25
0.34
0.23
0.24

0.2
0.37
0.78
0.21

0.27
0.26
0.39



HEC-RAS Version 4.0 Big Rock Creek
Plan: 1% Final - Profile PF1

River Reach River Sta Profile Q Total Min Ch EI W.S. Elev CritW.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude #
(cfs) (ft) (ft) (ft) (f (fuft) (ft/s) (sq ft) (ft) Chl
Malgren Drain DS Tribl 11386.96 PF1 4544 731.4 738.11 738.37 0.00281 4.08 111.73 30.31 0.36
Malgren Drain DS Tribl 1062491 PF1 4544 729.2 735.86 736.11  0.003152 412 129.82 87.67 0.37
Malgren Drain DS Tribl 10176.99 PF1 4544 727.9 734.51 734.77  0.002879 4.05 115.33 54.96 0.36
Malgren Drain DS Tribl 9718.892 PF1 4544 726.6 733.24 733.46  0.002788 3.81 134.27 138.77 0.36
Malgren Drain DS Tribl 9250.437 PF1 4544 725.2 731.31 731.66  0.005569 4.76 96.63 38.92 0.49
Malgren Drain DS Tribl 8848.583 PF1 4544 724 730.42 730.58 0.001481 2.79 145.23 114.34 0.25
Malgren Drain DS Tribl 8594.259 PF1 4544 723.3 729.86 730.08  0.002604 3.91 149.51 119.05 0.38
Malgren Drain DS Tribl 8251915 PF1 4544 722.3 729.51 729.59  0.000795 2.47 267.79 149.25 0.2
Malgren Drain DS Tribl 8063.206 PF1 454.4 721.8 729.39 729.47  0.000582 2.36 260.57 130.66 0.18
Malgren Drain DS Tribl 7883.75 PF1 4544 721.2 729.34 724.47 729.37  0.000291 1.73 404.34 237.04 0.13
Malgren Drain DS Tribl 7858.115 Bridge
Malgren Drain DS Tribl 7836.115 PF1 610.2 721.2 729.29 729.33 0.00036 1.97 546.03 310.48 0.14
Malgren Drain DS Tribl 7588.193 PF1 610.2 720.1 729.3 729.31  0.000011 0.4 1631.39  284.57 0.02
Malgren Drain DS Tribl 739236 PF1 610.2 719.2 729.3 729.3 0.000021 0.59 1242.71  291.71 0.03
Malgren Drain DS Tribl 7072529 PF1 610.2 717.7 729.3 729.3 0.000003 0.28 2268.39  321.07 0.02
Malgren Drain DS Tribl 6897.541 PF1 610.2 716.9 729.3 729.3 0.000003 0.25 2633.71  440.27 0.01
Malgren Drain DS Tribl 6756.535 PF1 610.2 716.3 729.29 717.68 729.3 0.000031 0.54 1246.22  373.36 0.04
Malgren Drain DS Tribl 6734.567 Culvert
Malgren Drain DS Tribl 6623 PF1 610.2 716.2 721.17 721.37  0.002066 3.9 194.95 90.04 0.33
Malgren Drain DS Tribl 6442.824 PF1 610.2 715.4 720.31 720.63  0.003428 4.54 138.12 59.14 0.41
Malgren Drain DS Tribl 6093.219 PF1 610.2 713.8 718.6 719.09  0.005797 5.62 111.37 37.86 0.52
Malgren Drain DS Tribl 5841.812 PF1 610.2 712.7 717.06 715.84 717.57 0.006273 5.78 108.38 123.9 0.55
Malgren Drain DS Tribl 5494505 PF1 610.2 711.1 715.09 713.95 715.53  0.005402 5.43 124.87 54.75 0.51
Malgren Drain DS Tribl 4935.437 PF1 610.2 708.02 713.13 713.33 0.00282 4.02 255.04 332.97 0.36
Malgren Drain DS Tribl 4431.418 PF1 610.2 707 712.21 710.57 712.29  0.001458 2.86 412.65 430.66 0.26
Malgren Drain DS Tribl 4030.68 PF1 610.2 706.2 709.84 709.54  710.84 0.01699 8.02 77.56 59.87 0.86
Malgren Drain DS Tribl 3644372 PF1 610.2 705.4 709.16 709.2 0.001405 2.31 417.54 306.91 0.25
Malgren Drain DS Tribl 3181.396 PF1 610.2 704.5 709 709.01 0.000178 0.91 1064.96  652.24 0.09
Malgren Drain DS Tribl 2699.885 PF1 610.2 703.5 708.95 708.96  0.000124 0.93 1193.03  685.03 0.08
Malgren Drain DS Tribl 2100.138 PF1 610.2 702.3 708.82 708.84  0.000313 1.65 675.52 393.62 0.13
Malgren Drain DS Tribl 1774.06 PF1 610.2 701.7 708.79 708.79 0.00006 0.82 1332.91  534.98 0.06
Malgren Drain DS Tribl 1325.935 PF1 610.2 700.8 708.79 708.79  0.000007 0.28 3432.11  965.54 0.02
Malgren Drain DS Tribl 995.6259 PF1 610.2 700.1 708.78 708.79  0.000007 0.31 3842.39 1342.78 0.02
Malgren Drain DS Tribl 542.2028 PF1 610.2 699.2 708.78 702.33  708.78  0.000001 0.14 3691.35 1465.88 0.01
Malgren Drain DS Tribl 2341139 PF1 610.2 698.6 708.78 701.96 708.78  0.000011 0.44 4092.28  1349.77 0.03
EBBR Trib2 EBBR Trib2 8083.82 PF1 103.8 844.6 845.97 846 0.001869 1.68 104.3 248.95 0.26
EBBR Trib2 EBBR Trib2 7908.646 PF1 103.8 843.9 845.46 845.56  0.003712 2.46 42.71 45.26 0.36
EBBR Trib2 EBBR Trib2 7604.291 PF1 103.8 842.6 844.16 844.27 0.00481 2.75 37.74 27.35 0.41
EBBR Trib2 EBBR Trib2 7234.882 PF1 103.8 841 842.81 842.89  0.002977 231 45.41 52.12 0.32
EBBR Trib2 EBBR Trib2 6679.105 PF1 103.8 838.6 839.91 840.11  0.009958 3.58 29.03 24.79 0.58

EBBR Trib2 EBBR Trib2 623532 PF1 103.8 836.7 838.39 838.43  0.001892 1.87 81.47 172.12 0.27
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Plan: 1% Final - Profile PF1

River Reach River Sta Profile Q Total Min Ch EI W.S. Elev CritW.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude #
(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft) Chl
EBBR Trib2 EBBR Trib2 5938.964 PF1 103.8 835.5 838.39 838.39 0.00003 0.35 554.67 533.13 0.04
EBBR Trib2 EBBR Trib2 573233 PF1 1038 834.6 838.38 835.4 838.38  0.000037 0.46 538.06 791.07 0.04
EBBR Trib2 EBBR Trib2 5648.08 Culvert
EBBR Trib2 EBBR Trib2 5601.265 PF1 291.2 834.4 835.92 835.92  836.09 0.01033 4.18 122.38 352.9 0.62
EBBR Trib2 EBBR Trib2 5355.794 PF1 291.2 833.3 835.24 835.26  0.001149 1.72 260.62 391.99 0.22
EBBR Trib2 EBBR Trib2 4986.094 PF1 291.2 831.6 834.36 834.55 0.003882 3.61 92.65 120.32 0.41
EBBR Trib2 EBBR Trib2 4662.227 PF1 291.2 830.2 833.8 833.88 0.00124 2.47 152.86 119.32 0.25
EBBR Trib2 EBBR Trib2 4273.45 PF1 291.2 828.4 833.64 830.25 833.67 0.000248 1.42 288.39 166.78 0.12
EBBR Trib2 EBBR Trib2 4237.891 Culvert
EBBR Trib2 EBBR Trib2 4194.248 PF1 291.2 828.3 833.51 833.53  0.000201 1.3 327.62 195.12 0.11
EBBR Trib2 EBBR Trib2 4085.037 PF1 291.2 828.1 833.49 833.51 0.000117 1.04 408.84 208.87 0.08
EBBR Trib2 EBBR Trib2 3994.851 PF1 291.2 827.9 833.45 829.73  833.48 0.00028 157 298.86 360.04 0.12
EBBR Trib2 EBBR Trib2 3951.376 Culvert
EBBR Trib2 EBBR Trib2 3888.729 PF1 291.2 827.8 829.94 830.34 0.010394 5.11 59.31 41.88 0.66
EBBR Trib2 EBBR Trib2 3701.168 PF1 291.2 825.7 828.05 827.48 828.45 0.009857 5.09 61.31 119.82 0.64
EBBR Trib2 EBBR Trib2 3347.157 PF1 291.2 821.8 825.05 825.43 0.007457 4.96 58.73 24.58 0.57
EBBR Trib2 EBBR Trib2 2875.389 PF1 2912 819 822.26 822.54  0.005026 4.22 68.93 27.66 0.47
EBBR Trib2 EBBR Trib2 248429 PF1 291.2 816.7 820.37 819.01 820.64 0.004671 4.13 70.48 26.53 0.45
EBBR Trib2 EBBR Trib2 1860.67 PF1 291.2 812.9 817.56 815.93 817.83 0.004363 413 70.53 24.45 0.43
EBBR Trib2 EBBR Trib2 1619.137 PF1 291.2 811.5 816.77 816.96 0.002886 3.54 82.35 26.17 0.35
EBBR Trib2 EBBR Trib2 906.1862 PF1 291.2 807.3 811.14 811.14 812.2 0.026844 8.26 35.24 16.86 1.01
East Branch B R US_Trib2 82694.48 PF1 154.3 838.05 838.39 838.46 0.02279 2.12 76.68 264.21 0.66
East Branch B R US_Trib2 82612.23 PF1 1543 837.02 837.95 837.97  0.002581 1.42 137.72 260.5 0.26
East Branch B R US_Trib2 82558.46 PF1 154.3 836.79 837.74 837.78  0.005297 1.64 103.66 194.77 0.36
East Branch B R US_Trib2 82455.23 PF1 1543 835.72 837.18 837.25  0.005266 241 81.21 118.97 0.39
East Branch B R US_Trib2 82337.25 PF1 154.3 835.17 836.58 836.65 0.005155 2.45 81.44 111.66 0.39
East Branch B R US_Trib2 82009 PF1 1543 834.17 835.83 835.86  0.001395 1.38 137.38 153.69 0.21
East Branch B R US_Trib2 80864.91 PF1 402 831.44 832.7 832.73  0.003852 1.41 287.83 455.96 0.3
East Branch B R US_Trib2 80348.95 PF1 402 828.87 830.48 830.54  0.005027 2.72 233.26 348.71 0.4
East Branch B R US_Trib2 7992751 PF1 402 827.65 829.22 829.25  0.002207 1.81 297.17 333.61 0.26
East Branch B R US_Trib2 79540.96 PF1 402 826.49 828.11 828.16  0.004132 2.05 244.63 379.61 0.34
East Branch B R US_Trib2 79062.96 PF1 402 823.77 826.01 826.13  0.005296 3.36 166.66 170.76 0.43
East Branch B R US_Trib2 78575.79 PF1 402 821.48 823.79 823.9 0.004556 3.17 168.52 146.54 0.4
East Branch B R US_Trib2 77907.85 PF1 402 818.01 820.69 820.77  0.005182 3.03 218.38 314.68 0.41
East Branch B R US_Trib2 7753495 PF1 402 815.6 819.02 818.74  819.07  0.004377 2.73 264.06 428.61 0.37
East Branch B R US_Trib2 76272.23 PF1 402 811.47 816.27 816.31  0.002036 231 351.58 690.88 0.26
East Branch B R US_Trib2 75740.39 PF1 402 810.61 815.27 814.88 815.3 0.001952 2.01 389.3 710.31 0.25
East Branch B R US_Trib2 7519154 PF1 402 810.09 813.12 813.12 813.26  0.012924 4.47 190.37 531.8 0.63
East Branch B R US_Trib2 74151.01 PF1 402 808.2 810.49 810.49  0.000057 0.38 1212.87 1050.01 0.05
East Branch B R USYC 7307051 PF1 6785 806 810.43 810.43  0.000057 0.5 2382.81 1714.56 0.05
East Branch B R USYC 72484.19 PF1 1071.3 804.3 810.34 810.36  0.000228 1.45 1398.42 1223.81 0.11
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River Reach River Sta Profile Q Total Min Ch EI W.S. Elev CritW.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude #
(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft) Chl
East Branch B R USYC 7212229 PF1 10713 803.2 810.29 810.31  0.000254 1.47 1085.72 1284.7 0.11
East Branch B R USYC 71913.65 PF1 1071.3 802.6 810.21 808 810.26 0.00053 2.29 814.21 1726.45 0.17
East Branch B R USYC 71715.73 Culvert
East Branch B R USYC 7161421 PF1 10713 802.3 808.12 807.22 808.49 0.003731 5.44 266.94 978.77 0.44
East Branch B R USYC 71374.04 PF1 1071.3 801.7 807.72 806.61 807.81  0.001457 3.14 523.99 1006.98 0.26
East Branch B R USYC 7117957 PF1 1071.3 801.2 807.54 807.58 0.000871 2.3 828.32 557.07 0.19
East Branch B R USYC 70907.24 PF1 1071.3 800.5 807.3 807.35  0.000722 2.54 736.31 380.36 0.19
East Branch B R USYC 70672 PF1 1071.3 799.8 807.14 803.4 807.2 0.000522 2.48 800.79 451.1 0.17
East Branch B R USYC 70591.79 Culvert
East Branch B R USYC 70509 PF1 1071.3 799.65 805.72 805.78  0.000806 2.52 716.75 414.23 0.2
East Branch B R USYC 703726 PF1 1071.3 799.4 805.59 805.64  0.001042 243 697.98 384.27 0.22
East Branch B R USYC 70217.35 PF1 1071.3 799.1 805.23 805.34 0.002531 3.67 550.22 514.51 0.33
East Branch B R USYC 69808.44 PF1 1071.3 798.2 804.55 804.62  0.001612 2.93 591.53 474.53 0.27
East Branch B R USYC 69402.64 PF1 1071.3 797.3 804.09 804.16  0.001999 3.04 547.65 335.93 0.28
East Branch B R USYC 69106.26 PF1 1071.3 796.6 803.38 803.49  0.003012 3.67 476.84 338.98 0.33
East Branch B R USYC 68757.54 PF1 1071.3 795.9 802.53 801.8 802.62  0.002095 3.39 526.18 931.46 0.3
East Branch B R USYC 68277.67 PF1 1071.3 794.8 801.72 801.76  0.001603 1.95 694.42 632.24 0.17
East Branch B R USYC 67923 PF1 10713 794.1 800.98 801.1 0.00351 3.51 514.51 392.62 0.29
East Branch B R USYC 67305.04 PF1 1071.3 792.7 798.81 799.05 0.004272 4.52 358.29 263.41 0.38
East Branch B R USYC 66404.44 PF1 1071.3 790.7 796.82 796.97 0.001924 3.9 485.9 317.41 0.31
East Branch B R USYC 65723.99 PF1 1071.3 789.2 795.67 795.8 0.00193 3.83 508.66 361.91 0.31
East Branch B R USYC 65504.86 PF1 1071.3 788.8 795.34 795.43  0.001426 3.29 537.27 301.1 0.26
East Branch B R USYC 65227.61 PF1 1071.3 788.2 795.01 795.1 0.001037 3.2 539.92 252.08 0.24
East Branch B R USYC 65066.21 PF1 1071.3 787.8 794.83 794.92  0.001233 3.1 560.58 276.46 0.23
East Branch B R USYC 64931.14 PF1 1071.3 787.5 794.66 794.76 0.00109 3.19 573.63 268.06 0.24
East Branch B R USYC 64675.35 PF1 1071.3 787 794.35 794.46 0.001194 34 644.71 313.06 0.25
East Branch B R USYC 64426.41 PF1 1071.3 786.4 794.26 794.29  0.000342 2.05 1360.34  898.56 0.14
East Branch B R USYC 64352.98 PF1 1071.3 786.3 794.23 794.25  0.000289 1.85 1380.74  789.47 0.13
East Branch B R USYC 64007.12 PF1 1071.3 785.5 794 789.46 794.11 0.000564 2.98 610.91 470.23 0.19
East Branch B R USYC 63963.62 Culvert
East Branch B R USYC 63922.67 PF1 1455.7 785.5 793.32 793.41 0.001076 3.32 857.93 392.71 0.23
East Branch B R USYC 63680.41 PF1 1455.7 785 792.85 793.01 0.002574 4.25 636.57 367.97 0.31
East Branch B R USYC 63448.6 PF1 14557 784.6 792.21 792.41 0.002668 4.74 657.16 416.37 0.35
East Branch B R USYC 63231.37 PF1 14557 784.2 791.58 791.81  0.003392 4.97 568.6 343.23 0.39
East Branch B R USYC 63101.05 PF1 1455.7 784 791.04 791.35 0.003562 5.57 522.8 338.34 0.43
East Branch B R USYC 62194.81 PF1 1455.7 782.3 789.45 789.6 0.001351 3.57 762.4 693.41 0.26
East Branch B R USYC 61935.8 PF1 1455.7 781.8 788.54 788.94 0.006173 6.34 449.65 490.3 0.53
East Branch B R USYC 61455.57 PF1 1455.7 780.9 787.87 787.91  0.000933 2.69 1233.89  1029.73 0.22
East Branch B R USYC 61061.92 PF1 1455.7 780.2 787.38 787.47  0.001165 3.42 1020.93  803.48 0.25
East Branch B R USYC 60605.14 PF1 1455.7 779.3 787.07 787.14 0.000569 2.66 1168.66 581.63 0.18
East Branch B R USYC 60294.28 PF1 1455.7 778.7 786.74 786.87  0.001351 3.92 796.17 420.38 0.28
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River Reach River Sta Profile Q Total Min Ch EI W.S. Elev CritW.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude #
(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft) Chl
East Branch B R USYC 59821.06 PF1 1455.7 777.9 785.72 786.04  0.002368 5.3 448.4 246.22 0.37
East Branch B R USYC 58972.94 PF1 1455.7 776.3 782.83 782.58  783.28 0.005163 6.41 398.39 836.31 0.51
East Branch B R USYC 58562.58 PF1 1455.7 775.5 781.92 782 0.001955 3.61 982.45 1105.41 0.31
East Branch B R USYC 57760.74 PF1 1455.7 774 780.55 780.64  0.001622 3.53 967.88 925.24 0.28
East Branch B R USYC 57404.63 PF1 1455.7 773.4 780.03 780.08  0.000647 2.52 1060.75 572.75 0.19
East Branch B R USYC 56668.67 PF1 1455.7 772 779.37 779.46  0.001376 3.53 899.51 854.75 0.27
East Branch B R USYC 55598.83 PF1 1455.7 770 778.68 774.55 778.74 0.00043 2.21 1095.2 982.98 0.15
East Branch B R USYC 55525.23 Culvert
East Branch B R USYC 55473.69 PF1 1455.7 770 776.95 777.2 0.002849 5.02 586.2 559.87 0.36
East Branch B R USYC 54775.08 PF1 14557 768.23 775.93 775.98  0.001029 2.88 1072.23  783.69 0.22
East Branch B R USYC 53962.73 PF1 14557 768.03 774.89 774.97  0.001598 3.29 810.94 552.06 0.26
East Branch B R USYC 52872.39 PF1 1650.4 766.93 773.52 773.57 0.001083 2.75 1159.99  932.93 0.22
East Branch B R USYC 52312.64 PF1 16504 767.02 773.01 773.05 0.000789 2.32 1104.84 550.13 0.19
East Branch B R USYC 51475.72 PF1 16504 768.21 772.15 772.21  0.001486 2.7 877.96 445.44 0.26
East Branch B R USYC 50697.24 PF1 16504 765.6 771 771.07  0.001437 3.44 929.71 639.65 0.31
East Branch B R USYC 500254 PF1 16504 765.69 769.91 769.97  0.001928 2.67 851.03 498.27 0.27
East Branch B R USYC 49446.02 PF1 16504 762.77 768.8 768.88  0.001967 3.23 834.87 497.79 0.28
East Branch B R USYC 48788.69 PF1 16504 765.42 768.09 768.12  0.000889 1.66 1193.79  630.58 0.18
East Branch B R USYC 48368.47 PF1 16504 763.26 767.63 767.68  0.001256 2.5 974.8 497.92 0.23
East Branch B R USYC 48176.66 PF1 1650.4 761.97 767.39 767.44  0.001166 2.62 952.7 475.04 0.22
East Branch B R USYC 47903.15 PF1 16504 761.26 767.09 767.17  0.000999 3.23 807.36 370.9 0.26
East Branch B R USYC 47790.39 PF1 16504 764.65 766.88 766.99  0.002735 3.17 647.15 361.88 0.39
East Branch B R USYC 47640.83 PF1 16504 762.47 766.66 766.71  0.001169 2.39 1029.29  538.71 0.22
East Branch B R USYC 47262.66 PF1 16504 763.82 766.13 766.18  0.001683 1.99 855.78 441.16 0.24
East Branch B R USYC 46548.61 PF1 16504 762.85 764.81 764.88  0.002247 2.08 772.39 413.6 0.27
East Branch B R USYC 45992.09 PF1 16504 759.78 763.67 763.74  0.001897 2.84 803.64 414.09 0.28
East Branch B R USYC 45684.87 PF1 16504  759.19 763.34 763.37 0.00093 1.96 1342.89  890.21 0.19
East Branch B R USYC 4545526 PF1 1650.4 758.1 763.16 763.19  0.000669 1.93 1199.06 546.01 0.17
East Branch B R USYC 44890.81 PF1 16504 755.96 762.79 762.83  0.000719 2.28 1007.47 387.5 0.18
East Branch B R USYC 44393.41 PF1 1650.4 757.59 762.15 762.26  0.002244 3.47 657.53 317.28 0.31
East Branch B R USYC 44010.08 PF1 1650.4 754.67 761.17 761.34 0.00265 4.39 581.82 264.02 0.35
East Branch B R USYC 43567.03 PF1 16504 753.85 760.73 760.79  0.000644 2.53 948.62 307.72 0.18
East Branch B R USYC 43291.47 PF1 1650.4 753.53 760.6 760.64  0.000465 2.05 1154.81 378.28 0.15
East Branch B R USYC 43118.18 PF1 16504 757.34 760.34 760.39  0.001318 2.02 942.85 467.12 0.22
East Branch B R US MD incl DeKal 42607 PF1 3536.3 756.89 759.18 759.33  0.002622 181 1151.66  417.32 0.28
East Branch B R US MD incl DeKal 41515.84 PF1 3536.3 753.35 756.92 757.02  0.002341 3 1380.76 595.13 0.3
East Branch B R US MD incl DeKal 40855.34 PF1 3536.3 750.93 755.66 755.76  0.001617 3.26 1450.53 511.5 0.27
East Branch B R US MD incl DeKal 40296.98 PF1 3678.2 749.76 754.92 755.02  0.000986 3.42 1445.54 477.55 0.27
East Branch B R US MDincl DeKal 38830.31 PF1 3678.2 748.13 753.39 753.54  0.002704 4.57 1258.91 478.92 0.36
East Branch B R US MD incl DeKal 37987.55 PF1 3678.2 747.95 752.83 752.87  0.000624 2.45 2209.13 1285.42 0.21
East Branch B R US MDincl DeKal 36693.22 PF1 3840.9 747.02 752.31 752.35 0.00056 0.95 2761.79  675.94 0.07



River

East Branch B
East Branch B
East Branch B
East Branch B
East Branch B
East Branch B
East Branch B
East Branch B
East Branch B
East Branch B
East Branch B
East Branch B
East Branch B
East Branch B
East Branch B
East Branch B
East Branch B
East Branch B
East Branch B
East Branch B
East Branch B
East Branch B
East Branch B
East Branch B
East Branch B
East Branch B
East Branch B
East Branch B
East Branch B
East Branch B
East Branch B
East Branch B
East Branch B
East Branch B
East Branch B
East Branch B
East Branch B
East Branch B
East Branch B
East Branch B
East Branch B

Reach

VDOVVOVVIVOVIVAOVDVOVDOVDINOOVDOOUDINOINVDOOUDINODINDOUDINDODINIOINIODODINIOINOIUINAD

US MD incl DeKal
US MD incl DeKal
US MD incl DeKal
US MD incl DeKal
US MD incl DeKal
US MD incl DeKal
US MD incl DeKal
US MD incl DeKal
US MD incl DeKal
US MD incl DeKal
US MD incl DeKal
US MD incl DeKal
US MD incl DeKal
US MD incl DeKal
US MD incl DeKal
US MD incl DeKal
US MD incl DeKal
US MD incl DeKal
US MD incl DeKal
US MD incl DeKal
US MD incl DeKal
US MD incl DeKal
US MD incl DeKal
US MD incl DeKal
US MD incl DeKal
US MD incl DeKal
US MD incl DeKal
US MD incl DeKal
US MD incl DeKal
US MD incl DeKal
US MD incl DeKal
US MD incl DeKal
US MD incl DeKal
US MD incl DeKal
US MD incl DeKal
US MD incl DeKal
US MD incl DeKal
US MD incl DeKal
US MD incl DeKal
US MD incl DeKal
US MD incl DeKal

River Sta

36479.2
36086.03
35629.51
35261.18
35134.68
34477.76
33605.25
32277.12
31815.66
31627.49
31465.57
31396.59
30808.58

30450.1
30099.81

29754.2
29410.74

28689
28412.73
27653.39
27264.59
26581.36
25787.37
25342.59
24916.03
24250.29
23611.98
22682.24
22255.57
22171.58
21556.32
21156.44
20754.91
20501.45

20206.2
19813.28
19280.07
18946.78
18174.25
17723.62
17207.53

HEC-RAS Version 4.0 Big Rock Creek
Plan: 1% Final - Profile PF1

Profile Q Total
(cfs)
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PF1
PF1

Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude #

(f)
748.2
746.96
745.05
745.16
745.45
743.68
742.62
741.53
739.42
739.58
738.83
738.34
737.84
737.06
738.06
736.69
737
735.16
734.63
733.47
733.24
731.61
731.61
729.78
729.43
728.35
726.83
724.88
724.2
724.6
723.67
721.54
720.69
719.66
719.12
719.91
717.13
715.4
715.36
715.75
711.78

(ft)
752.1
751.75
751.48
751.28
750.92
749.06
747.62
745.01
744.44
743.94
743.63
743.58
742.29
741.56
741.25
740.91
740.44
739.4
738.74
738.06
737.65
737.31
736.24
735
733.55
731.95
730.64
729.43
728
727.74
726.62
726.3
725.75
725.04
724.5
722.96
721.69
721.32
720.5
719.51
718.35

(ft)

724.29

(ft)
752.15
751.8
751.53
751.36
751.24
749.25
747.71
745.23
744.53
744.19
743.83
743.71
742.47
741.64
741.33
741
740.59
739.62
738.94
738.17
737.77
737.37
736.33
735.09
733.65
732.16
730.85
729.55
728.34
727.93
726.75
726.38
725.91
725.3
724.66
723.28
721.86
721.42
720.63
719.69
718.46

(fuft)
0.001196
0.000685
0.000497
0.000455
0.003491

0.00242
0.001333
0.003383
0.001129
0.002704
0.002062
0.001313
0.006196
0.000955
0.000892
0.001229

0.00165
0.002666
0.002389
0.000796
0.001171
0.000893
0.003889
0.002785
0.005173
0.002809
0.002649
0.001345
0.006206

0.00292
0.002815

0.00065
0.002602
0.003053
0.002757
0.005515
0.002505
0.001101
0.001507
0.002902
0.001863

(ft/s)
0.85
2.31
2.82
2.51
5.76
3.6
3.05
3.41
3.45
5.12
4.77
3.62
4.68
2.81
2.22
3.03
3.32
4.05
2.57
2.71
3.1
1.21
1.99
2.04
1.95
4.55
4.21
3.37
6.3
4.21
1.33
2.62
4.09
5.7
3.85
5.31
3.29
3.46
4.08
1.87
2.42

(sq ft)
2100.15
2318.36
2109.86
1892.21
966.04
1318.6
1636.75
1034.81
1648.13
1119.37
1101.84
1451.79
1385.63
1684.07
1726.69
1594.32
1242.56
1064.59
1073.21
1448.4
1381.63
2238.52
1583.28
1678.22
1534.31
1054.89
1039.81
1392.1
840.17
1112.84
1368.36
1708.22
1204.96
988.15
1257.92
858.63
1152.57
1556.97
1415.47
1374.12
1555.74

(ft)
918.01
808.58
605.35
527.19
522.57
441.55
562.62
407.15
531.17
415.53
420.88
459.43
464.88
478.86
588.95
701.28
427.85
407.61

384.1
369.84
446.4
561.12
626.81
446.91
425.23
428.86
389.33
476.22
448.19
478.17
505.05
470.78
459.37
386.17
526.3
425.93
480.78
568.81
597.99
523.62
445

Chl
0.1
0.21
0.2
0.19
0.49
0.28
0.25
0.36
0.28
0.43
0.39
0.3
0.41
0.25
0.23
0.28
0.32
0.35
0.29
0.23
0.28
0.09
0.18
0.16
0.2
0.43
0.41
0.3
0.62
0.43
0.15
0.22
0.34
0.47
0.33
0.57
0.37
0.28
0.33
0.18
0.17



HEC-RAS Version 4.0 Big Rock Creek
Plan: 1% Final - Profile PF1

River Reach River Sta Profile Q Total Min Ch EI W.S. Elev CritW.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude #
(cfs) (ft (ft) (ft) (ft) (fuft) (ft/s) (sq ft) (ft) Chl
East Branch B R US MDincl DeKal 16879.42 PF1 3834.4 710.89 717.66 717.78 0.00229 211 1493.07 472.25 0.15
East Branch B R US MDincl DeKal 16374.85 PF1 3834.4 710.95 716.59 716.66  0.003357 2.48 1822 512.54 0.18
East Branch B R US MDincl DeKal 15631.11 PF1 3834.4 710.33 715.25 715.37  0.001999 4.4 1571.35 453.24 0.37
East Branch B R US MDincl DeKal 14745.15 PF1 3834.4 710.25 713.85 713.98 0.003295 2.13 144491 602.27 0.2
East Branch B R US MDincl DeKal 14258.96 PF1 3834.4 709.64 712.6 712.67 0.003974 2.04 1809.4 589.58 0.21
East Branch B R US MDincl DeKal 13766.58 PF1 3834.4 707.31 711.24 711.36  0.003308 1.86 1693.82 538.27 0.17
EastBranchB R US MDincl DeKal 1271751 PF1 3834.4 706.02 709.26 709.32  0.003259 1.67 1991.19  939.32 0.16
EastBranchB R DS_MD 10206.23 PF1 4397.3 696.9 708.72 708.73  0.000085 1.29 4888.65 1056.43 0.07
EastBranchB R DS_MD 10044.92 PF1 4397.3 696.6 708.7 708.72  0.000142 1.73 4316.98  771.74 0.09
EastBranchB R DS_MD 9803.148 PF1 4397.3 696.1 708.62 708.69  0.000287 2.54 2199.62  566.03 0.14
EastBranchB R DS_MD 9673.909 PF1 4397.3 695.88 708.51 702.39  708.63  0.000429 3.48 1742.49  583.76 0.18
East Branch B R DS_MD 9630.191 Bridge
EastBranchB R DS_MD 9577.171 PF1 4397.3 696 707.69 705.03 708.19 0.002355 7.02 895.65 219.53 0.38
East Branch B R DS_MD 9537.469 Bridge
EastBranchB R DS_MD 9487.779 PF1 4397.3 696.6 704.76 70455 705.95 0.009146 10.98 691.72 290.36 0.72
EastBranchB R DS_MD 9090.038 PF1 4397.3 695.7 703.43 702.15 703.7 0.002705 5.84 1149.92  548.89 0.41
EastBranchB R DS_MD 8400.542 PF1 4397.3 694.3 702.41 702.6 0.001873 4.28 1281.87  443.61 0.33
EastBranchB R DS_MD 8063.593 PF1 4397.3 693.5 702.14 702.26  0.000586 3.2 1953.48 577.68 0.2
EastBranchB R DS_MD 7651.964 PF1 4397.3 692.7 701.92 699.67  702.04 0.000818 3.77 1823.56  627.17 0.23
East Branch B R DS_MD 7594.827 Bridge
East Branch B R DS_MD 7551.286 PF1 4397.3 692.4 701.54 701.73  0.001946 4.83 1408.84 480.49 0.33
EastBranchB R DS_MD 7427.041 PF1 43973 692.2 700.69 699.75  701.06 0.005528 7.46 1203.73  607.61 0.55
EastBranchB R DS_MD 7026.326 PF1 4397.3 691.3 699.95 700.02 0.001214 3.42 2351.87 1024.69 0.25
EastBranchB R DS_MD 6760.327 PF1 4397.3 690.7 699.73 699.79  0.000895 3.28 2627.11  851.93 0.22
EastBranchB R DS_MD 6058.298 PF1 4397.3 689.2 699.53 699.58 0.00033 2.38 2863.56  888.16 0.14
EastBranchB R DS_MD 5482.864 PF1 4397.3 688 698.1 696.73 698.9 0.004651 8.92 1223.84  989.55 0.53
East Branch B R DS_MD 5409.797 Bridge
East Branch B R DS_MD 5371.703 PF1 44447 688 697.43 695.53 698.38  0.004574 8.15 696.14 580.14 0.54
EastBranchB R DS_MD 4668.506 PF1 44447 686.3 696.73 695.01  696.82 0.00095 3.77 2545.13  901.18 0.24
EastBranchB R DS_MD 4468.501 PF1 44447 685.8 696.64 694.36  696.68  0.000579 2.72 3372.3  1005.98 0.18
EastBranchB R DS_MD 4199.346 PF1 44447 685.1 696.46 696.52  0.000702 3.14 2850.07  792.51 0.2
EastBranchB R DS_MD 3634.052 PF1 44447 683.7 695.82 696.06  0.002239 6.13 1788.24  442.66 0.37
EastBranchB R DS_MD 3246.288 PF1 44447 682.8 694.95 695.22  0.002181 6.03 1488.82  386.24 0.36
East Branch B R DS_MD 3147.423 PF1 44447 682.5 694.4 694.93  0.003228 7.49 1175.46 324.03 0.45
East Branch B R DS_MD 2697.236 PF1 44447 681.4 694.08 694.19  0.001052 412 1967.25 383.75 0.25
EastBranchB R DS_MD 2093.314 PF1 44447 680 692.79 693.3 0.003145 7.49 1390.06  311.67 0.44
East Branch B R DS_MD 1413 PF1 44447 678.5 691.03 691.39 0.002769 6.73 1593.23 425.35 0.41
East Branch B R DS_MD 1045.043 PF1 44447 677.4 690.19 690.47  0.002948 7.42 1828.07 478.96 0.41
EastBranchB R DS_MD 666.9187 PF1 44447 676.4 689.75 689.88  0.001078 4.43 2402.95  598.01 0.25
East Branch B R DS_MD 45257 PF1 44447 675.9 689.52 689.65 0.001106 4.51 2329.25 569.97 0.26
East Branch B R DS_MD 77.20041 PF1 44447 675 689.43 689.47 0.00025 2.4 3722.04 775.47 0.13
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River Sta

31307.57
30359.14
29972.07
29666.92
29170.4
28805.6
28342.63
27931.11
27621.47
26955.57
26617.3
26567.3
26487.3
26139.64
25638.57
25125.96
24056.53
23587.23
23008.95
22538.47
22163.11
21782.22
21749.47
21707.66
20579.16
20234.6
19454.48
18390.62
17322.2
16772.19
16036.67
15889.48
15585.2
15028.62
14904.22
14721.52
14518.78
14330.3
13926.25
13538.82
13247.9*

HEC-RAS Version 4.0 Big Rock Creek
Plan: 1% Final - Profile PF1

Profile Q Total
(cfs)
7986.8
7986.8
7986.8
7986.8
7986.8
7986.8
7986.8
7986.8
7986.8
7986.8
7986.8
Bridge
7989.1
7989.1
7989.1
7989.1
7989.1
8075.9
8075.9
8075.9
8075.9
8075.9
Bridge
8095.4
8095.4
8095.4
8095.4
8095.4
8223.2
8223.2
8333.2
8333.2
8333.2
8333.2
8333.2
8333.2
8333.2
8333.2
8333.2
8333.2
8333.2

PF1
PF1
PF1
PF1
PF1
PF1
PF1
PF1
PF1
PF1
PF 1

PF 1
PF1
PF1
PF1
PF1
PF1
PF1
PF1
PF1
PF1

PF1
PF1
PF 1
PF1
PF1
PF 1
PF1
PF1
PF1
PF 1
PF1
PF1
PF1
PF1
PF 1
PF1
PF1
PF1

Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude #

(f)
675
674.3
674
673.8
673.5
673.2
672.9
672.6
672.4
671.9
671.1

671.6
670.9
670.1
669.3
667.5
666.8
665.8
665
664.4
663.8

663.8
662.3
661.9
663.21
659.47
658.1
657.4
656.5
656.3
655.9
655.2
655.1
654.9
654.6
654.4
653.7
652.9
652.35

(ft)
688.88
688.68
688.26
688.03
687.34
686.62
685.77
685.31
684.88
683.66
683.29

682.86
682.58
682.2
681.62
679.98
679.12
678.3
678
677.49
677.28

676.73
674.56
673.42
672.77
672.28
671.75
671.52
671.14
671.08
670.67
669.71
669.47
666.76
666.19
666.36
665.46
665.43
665.29

(ft)

676.66

677.18

677.99

669.23

670.74

665.76
666.76
665.02
663.11

(ft)
689.11
688.75
688.54
688.22
687.71
687.11
686.19
685.57
685.08
683.93
683.72

683.31
682.85
682.4
681.91
680.37
679.55
678.6
678.1
677.76
677.59

677.34
674.98
673.85
672.92
672.44
671.88
671.62
671.27
671.19
670.94
670.09
669.89
669.03
667.07
666.93
666.64
666.21
665.59

(fuft)
0.001097
0.00027
0.001077
0.000855
0.001755
0.002074
0.001901
0.001941
0.001811
0.002202
0.000215

0.001194
0.001047
0.000817
0.001287
0.002098
0.002203
0.001429
0.000637
0.001314
0.0002

0.001508
0.003173
0.003078
0.000613
0.000566
0.000454
0.000443
0.000495
0.000477
0.001581
0.001463
0.001728
0.010146
0.000298
0.00023
0.000389
0.002431
0.001152

(ft/s)
5.65
2.82
5.65
4.53
6.6
6.62
6.36
5.82
5.34
5.69
5.33

5.73
5.07
4.51
5.52
6.94
7.03
5.81
3.8
5.53
4.52

6.42
7.32
7.41
4.13
4.44
3.4
3.36
3.92
3.61
6.48
6.74
7.24
14.75
2.72
25
3.23
8.44
5.89

(sq ft)
3207.54
4008.79
2305.63
2788.58
2699.23
1783.56
2827.26
2665.12
2702.23
2159.54
1628.87

1563.93
2332.34
2701.39
2556.76
2062.08
1997.92
2387.8
3724.94
2439.73
1882.47

1485.06
21311
2552.51
2952.2
2966.51
3069.6
3375.34
3361.86
3303.2
3227.89
2613.68
2418.04
1096.2
1436.87
1632.14
1301.03
1698.29
2592.52

(ft)
564.08
647.23
541.68

626.2
772.92
621.83

819.6
873.62
877.05
864.32
648.83

708.09
560.03
583.62
691.46
466.89
522.47
627.23
792.54
622.59
735.5

764.92
590.41
907.42
553.05
624.65
468.74
486.89
551.54
496.51
439.98
328.16
324.52
233.67
1877.62
1879.36
678.19
354.31
606.39

Chl
0.28
0.14
0.27
0.24
0.33
0.34
0.35
0.33
0.31
0.33
0.28

0.3
0.27
0.24

0.3
0.38
0.39
0.31
0.21

0.3
0.22

0.33
0.42
0.44
0.26
0.25
0.17
0.17
0.19
0.18
0.33
0.33
0.35
0.82
0.14
0.13
0.17
0.43
0.29
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DSJ_WelchCk
DSJ_WelchCk
DSJ_WelchCk
DSJ_WelchCk
DSJ_WelchCk
DSJ_WelchCk
DSJ_WelchCk
DSJ_WelchCk
DSJ_WelchCk
DSJ_WelchCk
DSJ_WelchCk
DSJ_WelchCk
DSJ_WelchCk
DSJ_WelchCk
DSJ_WelchCk
DSJ_WelchCk
DSJ_WelchCk
DSJ_WelchCk
DSJ_WelchCk
DSJ_WelchCk
DSJ_WelchCk

River Sta

12957.15
12361.04
11961.65
11220.33
10001.87
9401.219
9188.212
9040.269
8998.507
8966.977
8794.831
8472.034
7994.756
7510.75
6717.615
6210.249
5788.143
5245.664
4697.597
4051.343
3406.749
2816.447
1498.676
1336.95
654.5444
141.7052
-83
-806.9
-2181.4
-3181.4
-3232.2
-3325.3

HEC-RAS Version 4.0 Big Rock Creek
Plan: 1% Final - Profile PF1

Profile Q Total
(cfs)
8333.2
12397.8
12397.8
12533.3
12533.3
12533.3
12533.3
12533.3
Bridge
12549.3
12549.3
12549.3
12549.3
12549.3
12549.3
12549.3
12549.3
12549.3
12549.3
12549.3
12549.3
12549.3
12623.7
12623.7
12623.7
12623.7
12623.7
12623.7
12623.7
12623.7
Bridge
12623.7

PF1
PF1
PF1
PF1
PF1
PF1
PF1
PF1

PF1
PF1
PF1
PF1
PF 1
PF1
PF1
PF1
PF1
PF1
PF1
PF1
PF1
PF1
PF 1
PF1
PF1
PF 1
PF1
PF 1
PF 1

PF 1

Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl

(ft)
651.8
650.6
649.8
648.4

646
644.8
644.4
644.1

644.1
643.9
643.6
643.1
642.6
641.8
641.3
640.9
640.3
639.8
639.1
638.4
637.8
636.5
636.4
635.7
635.1
635
633
629.6
627.1

627

(ft)
665.32
665.24
665.22

665.1
664.73
664.15
663.95

663.4

661.95
661.9
660.57
659.97
659.14
658.66
658.18
657.65
656.86
656.02
654.25
651.78
650.73
649.13
648.93
648.38
648.13
648.08
647.91
647.42
645.89

644.74

(ft)
657.81
657.42

657.24
657.08

652.91

637.21

638.39

(f)
665.37
665.26
665.23
665.17

664.8
664.33
664.13
663.91

662.61
662.32
661.81
660.65
659.75
658.85
658.5
658.09
657.36
656.59
655.16
652.75
651.25
649.49
649.24
648.53
648.19
648.12
647.97
647.55
646.74

645.86

(fuft)
0.000247
0.000137
0.000069
0.000307
0.000576
0.000971
0.000901
0.000714

0.001234
0.000753
0.003113
0.001508
0.002287
0.000659
0.000824
0.001165
0.001696
0.001562
0.004687
0.003488
0.001938
0.001391
0.001373
0.000956
0.000429
0.000236
0.000251
0.000433
0.000977

0.001503

(ft/s)
2.8
1.68
1.34
2.69
3.58
4.59
4.55
5.91

7.18
5.8
10.62
7.79
8.51
4.89
5.56
6.48
7.44
7.33
10.83
9.83
7.25
6.17
6.06
4.92
3.43
2.56
2.87
4.31
7.68

9.05

Flow Area Top Width Froude #

(sq ft)
5615.04
12312.4
16662.34
6654.96
7123.33
4651.17
4522.38
2916.8

3034.55
3495.62
2151.18
3139.92
3291.54
4366.55
3324.15
4169.84
3774.49
3465.64
2479.18
2435.03
3365.48
4060.65
4187.13
6194.3
8685.72
10490.88
8223.1
6563.81
1849.93

1658.31

(ft)
1131.82
2124.92
2347.87
1311.17

1564.3
393.39
423.36
486.43

398.26
349.54
320.44
435.96
513.57
683.61
553.3
691.96
610.9
492.53
522.16
623.81
766.13
1091.87
1151.07
1643.12
1919.81
1903.85
1199.68
739.41
611.74

603.58

Chl
0.14
0.08
0.06
0.12
0.15
0.19
0.19
0.25

0.31
0.24
0.47
0.34
0.38
0.22
0.24
0.29
0.34
0.33
0.53
0.49
0.37
0.31
0.31
0.25
0.17
0.13
0.13
0.18
0.32

0.39



HEC-RAS Version 4 Welch Creek Output
Plan: 1%final Profile: PF1

# Rivers=9
# Hydraulic Reaches=17
# River Stations=371

# Plans =1
# Profiles =1
River Reach River Sta Profile Q Total Min ChEl W.S. WS Elev Critt WS E.G.Elev E.G. Slope Vel Chnl Flow Area Top Width Froude #
(cfs) (f (f () () (fuft) (ft's) (sq ft) (f) Chl
WelchCreekTribl  Tribl 18420.13 PF1 165 751.58 752.49 752.51 0.002721 1 164.83 327.2 0.25
WelchCreekTribl  Tribl 17945.3 PF1 165 749.86 750.51 750.54 0.006939 1.83 133.58 399.02 0.4
WelchCreekTribl  Tribl 17622.56 PF1 165 749.22 749.41 749.41 0.001921 0.43 289.62 1 19 0.17
WelchCreekTribl  Tribl 17412.52 PF1 165 747.31 748.75 748,59 748.81 0.006182 2.75 115.6 325.41 0.43
WelchCreekTribl  Tribl 17023.56 PF1 165 745.44 746.03 746.06 0.008271 1.74 130.54 454.4 0.43
WelchCreekTribl  Tribl 16833.86 PF1 165 744.92 745.67 745.68 0.000843 0.62 292.92 670.89 0.14
WelchCreekTribl  Tribl 16435.55 PF1 165 743.73 745.24 745.26 0.001376 1.4 179.55 252.37 0.21
WelchCreekTribl  Tribl 16053.24 PF1 165 742.97 743.85 743.96 0.019937 3.61 70.65 190.85 0.71
WelchCreekTribl  Tribl 15593.93 PF1 165 740.91 741.93 741.94 0.001851 1.26 191.54 367.66 0.22
WelchCreekTribl  Tribl 15172.56 PF1 165 739.83 740.76 740.79 0.004543 1.84 121.45 224.26 0.35
WelchCreekTribl  Tribl 14660.48 PF1 165 738.46 739.52 739.54 0.001679 1.21 158.08 200.81 0.21
WelchCreekTribl  Tribl 14264.67 PF1 165 736.62 738.03 738.15 0.00975 3.02 63.78 95.08 0.52
WelchCreekTribl  Tribl 13874.93 PF1 165 734.64 736.62 736.66 0.00216 2.01 113.32 117.86 0.27
WelchCreekTribl  Tribl 13566.25 PF1 165 733.67 736 736.04 0.00207 1.71 117.68 148.06 0.25
WelchCreekTribl  Tribl 13232.94 PF1 165 734.19 734.93 734.98 0.005939 1.77 96.39 169.13 0.38
WelchCreekTribl  Tribl 12977.65 PF1 165 731.68 733.38 733.46 0.005994 291 82.42 123.92 0.43
WelchCreekTribl  Tribl 12758.57 PF1 165 729.58 730.84 730.84 731.22 0.02298 5.17 34.39 47.32 0.97
WelchCreekTribl  Tribl 12675.38 PF1 165 727.66 729.49 729.53 0.001914 2.18 114.44 126.9 0.29
WelchCreekTribl  Tribl 12377.83 PF1 165 727 728.59 728.67 0.005249 2.74 78.55 98.08 0.4
WelchCreekTribl  Tribl 12141.15 PF 1 165 725.99 727.42 726.94 727.48 0.004792 25 88.7 113.13 0.38
WelchCreekTribl  Tribl 11819.25 PF1 165 723.81 72475 < 724.6 724.9 0.015919 3.58 57.89 96.26 0.65
WelchCreekTribl  Tribl 11325.2 PF1 165 720.3 722.03 722.09 0.002876 2.54 123.4 300.8 0.37
WelchCreekTribl  Tribl 11075.85 PF1 165 719.67 721.2 721.25 0.003907 2.33 116.54 259.87 0.35
WelchCreekTribl  Tribl 10675.37 PF1 165 718.33 720.15 719.4 720.18 0.001917 1.62 139.32 207.13 0.24
WelchCreekTribl  Tribl 10202.16 PF1 165 716.82 71753 717.53 717.7 0.04114 3.36 52.63 167.83 0.92
WelchCreekTribl  Tribl 9798.384 PF1 165 712.99 715.27 714.38 715.29 0.001089 1.58 198.82 337.66 0.19
WelchCreekTribl  Tribl 9473.013 PF1 165 711.81 713.58 713.25 713.76 0.010041 3.88 59.44 287.5 0.56
WelchCreekTribl  Tribl 9021.453 PF1 182 711.21 712.16 712.17 0.001791 1.1 196.14 323.36 0.21
WelchCreekTribl  Tribl 8576.981 PF1 182 709.59 710.91 710.96 0.004888 1.76 113.25 220.18 0.35
WelchCreekTribl  Tribl 8048.06 PF1 182 708.14 709.23 709.24 0.002277 0.9 202.18 399.71 0.22
WelchCreekTribl  Tribl 7392.726 PF1 182 706.88 707.65 707.25 707.67 0.002508 0.98 185.04 430.05 0.24
WelchCreekTribl  Tribl 7223.836 PF 1 182 706.52 707.16 707.19 0.003234 1.31 141.06 330.77 0.34
WelchCreekTribl  Tribl 7029.384 PF1 98 703.98 706.18 706.35 0.008415 3.36 33.01 58.78 0.5
WelchCreekTribl  Tribl 6791.379 PF 1 98 703.82 705.59 705.61 0.001494 1.4 90.6 125.98 0.21

WelchCreekTribl  Tribl 6596.626 PF1 98 703.44 705.22 705.26 0.002095 1.87 74.08 98.58 0.26



HEC-RAS Version 4 Welch Creek Output
Plan: 1%final Profile: PF1

River Reach River Sta Profile Q Total Min ChEl W.S. WS Elev Critt WS E.G.Elev E.G. Slope Vel Chnl Flow Area Top Width Froude #
(cfs) (ft) (ft) () (f) (fuft) (ft's) (sq ft) (ft) Chl
WelchCreekTribl  Tribl 5978.366 PF1 98 702.88 703.95 703.97 0.002142 1.31 118.92 329.91 0.24
WelchCreekTribl  Tribl 5759.5 PF1 98 702.64 703.42 703.43 0.002624 1.23 120.86 325.56 0.25
WelchCreekTribl  Tribl 5248.621 PF1 98 701.78 703.32 703.32 0.000071 0.33 428.66 500.91 0.05
WelchCreekTribl  Tribl 4723.469 PF1 98 701.34 703.19 702.25 703.21 0.002955 0.88 118.68 175.66 0.14
WelchCreekTribl  Tribl 4169.156 PF1 98 700.59 701.11 701.13 0.004872 1.28 90.95 275.01 0.32
WelchCreekTribl  Tribl 3687.764 PF1 98 699.81 700.9 700.9 0.000169 0.38 293.5 477.74 0.07
WelchCreekTribl  Tribl 3282.419 PF1 98 699.84 700.78 700.79 0.000623 0.56 206.22 423.68 0.12
WelchCreekTribl  Tribl 2761.839 PF1 98 699.09 699.73 699.83 0.022596 3.07 38.54 93.51 0.72
WelchCreekTribl  Tribl 2256.19 PF1 98 696.13 697.31 697.33 0.002116 1.4 96.82 188.71 0.24
WelchCreekTribl  Tribl 1740.007 PF1 98 694.41 695.52 695.56 0.006077 2.24 68.56 174.6 0.4
WelchCreekTribl  Tribl 1096.614 PF1 98 693.5 695.52 695.52 0.000011 0.15 854.33 671.28 0.02
WelchCreekTrib 4 T4 10395.8 PF1 119 833.59 835.03 835.03 835.26 0.02446 4.06 36.15 99.83 0.79
WelchCreekTrib 4 T4 9838.853 PF1 119 826.52 828.43 828.47 0.002628 1.93 86.02 218.9 0.28
WelchCreekTrib 4 T4 9202.265 PF 1 119 823 824.33 824.33 824.71 0.023432 5.13 24.86 34.52 0.97
WelchCreekTrib 4 T4 8561.599 PF 1 119 816.71 817.9 817.96 0.00487 2.22 67.15 97.06 0.37
WelchCreekTrib 4 T4 7917.99 PF 1 119 811.69 812.5 812.41 812.59 0.01721 2.92 53.72 149.33 0.64
WelchCreekTrib 4 T4 7355.692 PF1 119 806.91 808.14 808.22 0.004701 2.58 60.43 117.66 0.45
WelchCreekTrib 4 T4 6766.205 PF1 119 802.62 803.44  803.3 803.5 0.015576 2.36 65.42 197.8 0.58
WelchCreekTrib 4 T4 6172.213 PF1 119 797.97 798.38 798.39 0.0052 0.89 133.96 504.08 0.3
WelchCreekTrib 4 T4 5483.573 PF1 119 797.63 797.96 797.97 0.000224 0.13 319.62 637.91 0.06
WelchCreekTrib 4 T4 4649.023 PF 1 417 792.08 797.31 797.35 0.001393 2.2 464.19 1 21.97 0.23
WelchCreekTrib 4 T4 4048.344 PF1 417 790.99 796.58 796.65 0.001001 2.33 342.48 658.75 0.21
WelchCreekTrib 4 T4 3215.659 PF1 417 790.4 796.05 796.07 0.000488 1.59 598.71 800.8 0.14
WelchCreekTrib 4 T4 2119.289 PF1 417 788.45 795.92 795.92 0.000066 0.67 1606.20 1 754.66 0.05
WelchCreek Trib2  Trib 2 9531.655 PF1 80 732.84 733.99 733.79 734.13 0.012758 3.26 29.42 48.64 0.59
WelchCreek Trib2  Trib 2 8789.649 PF1 80 725.5 726.37 726.41 0.008509 1.81 50.38 132.72 0.44
WelchCreek Trib2 Trib 2 7970.498 PF1 80 720.01 720.82 720.84 0.005536 1.05 86.87 191.62 0.23
WelchCreek Trib2  Trib 2 7140.673 PF1 80 716.06 716.92 716.94 0.004052 1.15 80.24 275.45 0.29
WelchCreek Trib2  Trib 2 6277.77 PF1 80 712.28 713.33 713.04 713.35 0.004302 1.24 69.45 170.26 0.31
WelchCreek Trib2  Trib 2 5751.915 PF1 80 710.25 710.83 710.86 0.005129 1.41 56.94 186.2 0.43
WelchCreek Trib2  Trib 2 5357.034 PF1 80 708.99 709.82 709.84 0.001626 1.29 86.44 188.27 0.25
WelchCreek Trib2 Trib 2 5100.615 PF1 80 708.96 709.38 709.39 0.001821 0.83 114.66 330.07 0.22
WelchCreek Trib2 Trib 2 4759.703 PF1 80 708.51 709.16 709.16 0.000335 0.39 224.64 470.5 0.09
WelchCreek Trib2  Trib 2 4359.953 PF1 80 708.2 708.68 708.75 0.026176 2.82 40.67 190.94 0.74
WelchCreek Trib2  Trib 2 4074.791 PF1 80 707.36 708.1 708.1 0.000822 0.41 174.56 445.26 0.12
WelchCreek Trib2 Trib 2 3972.885 PF1 80 707.59 707.98 707.99 0.000629 0.37 181.13 499.32 0.11
WelchCreek Trib2 Trib 2 3869.548 PF1 103 707.16 707.91 707.91 0.000727 0.62 236.49 601.38 0.13
WelchCreek Trib2  Trib 2 3664.84 PF1 103 707.2 707.73 707.74 0.001464 0.59 183.68 548.16 0.17
WelchCreek Trib2  Trib 2 3132.572 PF1 103 706.28 707.37 707.37 0.000404 0.45 230.11 392.11 0.1
WelchCreek Trib2  Trib 2 2530.997 PF1 103 705.43 706.33 706.33  706.57 0.032987 4.44 28.94 62.66 0.91
WelchCreek Trib2  Trib 2 2047.355 PF1 103 702.04 703.05 703.06 0.001169 0.98 159.06 328.49 0.18

WelchCreek Trib2  Trib 2 1700.831 PF 1 103 701.39 702.52 702.54 0.002051 1.33 100.53 177.4 0.24



HEC-RAS Version 4 Welch Creek Output
Plan: 1%final Profile: PF1

River Reach River Sta Profile Q Total Min ChEl W.S. WS Elev Critt WS E.G.Elev E.G. Slope Vel Chnl Flow Area Top Width Froude #
(cfs) (f (ft) () (f) (fuft) (ft's) (sq ft) (f) Chl
WelchCreek Trib2  Trib 2 1241.258 PF1 103 701.09 702 702.01 0.000782 0.76 151.62 207.45 0.14
WelchCreek Trib2  Trib 2 823.38 PF1 103 700.23 700.88 700.88 701.03 0.044359 3.09 33.38 107.71 0.98
WelchCreek US reach 91314.7 PF1 193 818.1 822.69 822.97 0.005731 4.24 45.52 17.21 0.46
WelchCreek US reach 90888.34 PF1 193 815.7 820.96 821.15 0.003238 35 55.06 17.55 0.35
WelchCreek US reach 90555.62 PF1 193 813.9 820.5 820.57 0.00097 2.21 87.44 23.39 0.2
WelchCreek US reach 90449.99 PF1 474 813.3 819.16 820.06 0.01269 7.59 62.48 16.49 0.69
WelchCreek US reach 90033.17 PF1 474 811 817.58 817.82 0.002575 3.99 127.33 40.94 0.35
WelchCreek US reach 89680.13 PF1 474 809 816.29 816.62 0.004542 4.68 101.34 28.15 0.43
WelchCreek US reach 89536.31 PF1 474 808.2 815.4 815.89 0.005602 5.61 84.55 20.2 0.46
WelchCreek DSTrib5 89238.64 PF1 627 806.6 814.34 81193 814.66 0.00314 4.6 138.49 69.16 0.39
WelchCreek DSTrib5 19174.22 Kesling r Rd. Br idge
WelchCreek DSTrib5 89127.06 PF1 627 806.2 813.31 810.85 813.62 0.00285 4.47 147.35 66.98 0.38
WelchCreek DSTrib5 89053.17 PF1 627 805.8 813.18 809.96 813.3 0.003365 2.78 229.73 397.51 0.24
WelchCreek DSTrib5 88661.03 PF1 627 804.4 810.74 809.51 811.33 0.007751 6.18 101.86 174.22 0.59
WelchCreek DSTrib5 88209.21 PF1 627 802.9 809.2 809.45 0.002365 4.21 169.29 52.35 0.35
WelchCreek DSTrib5 87615.85 PF1 627 800.8 807.15 807.56 0.004491 5.21 126.62 47.67 0.46
WelchCreek DSTrib5 86622.6 PF1 627 797.4 803 803.3 0.00404 4.74 162.23 107.58 0.44
WelchCreek DSTrib5 85762.06 PF1 627 795.7 803.01 800.18 803.01 0.000077 0.84 2239.14 2 210.01 0.06
WelchCreek DSTrib5 85023.32 PF1 627 794.2 802.72 802.86 0.001068 3.17 304.93 682.02 0.24
WelchCreek DSTrib5 84045.35 PF1 627 792.3 800.95 801.2 0.003096 4.07 157.39 99.17 0.37
WelchCreek DSTrib5 83349.71 PF1 627 790.9 798.14 798.54 0.004753 5.23 129.27 38.03 0.47
WelchCreek DSTrib5 82618.3 PF1 627 789.4 797.43 797.47 0.000558 1.96 521.52 276.38 0.16
WelchCreek DSTrib5 82124.15 PF1 627 788.4 796.96 797.08 0.001048 3.12 338.76 390.88 0.23
WelchCreek DSTrib5 81584.35 PF1 627 787.3 795.65 792.66 796.07 0.00395 5.21 125.79 107.83 0.41
WelchCreek DS Trib4 81309.06 1 8 787.05 795.62  790.3 795.64 0.000681 172 115760 1 888.41 0.16
WelchCreek DS Trib4 1264.04 Rowe (r rth) Mult Open
WelchCreek DS Trib4 81229.37 1 8 786.9 795.55 795.58 0.000596 2.22 94891 1 529.91 0.17
WelchCreek DS Trib4 7944438 1 8 784.6 794.18 794.32 0.000854 3.43 547.37 875.87 0.22
WelchCreek DS Trib4 79364.18 1 8 784.6 794.07 7904 794.23 0.00123 3.69 468.38 1 27.05 0.25
WelchCreek DS Trib4 9305.02 Rowe (s uth) Br idge
WelchCreek DS Trib4 7923255 1 8 784.6 793.68 793.83 0.00101 3.56 50161 1 85.16 0.24
WelchCreek DS Trib4 79053.84 1 8 784.6 793.51 793.63 0.001042 3.34 548.61 1 426.66 0.24
WelchCreek DS Trib4 78562.64 1 8 784.4 793.16 793.23 0.000629 2.82 799.2 84151 0.19
WelchCreek DS Trib4 7773527 1 8 783.7 793.01 793.02 0.00012 128 188759 1 212.39 0.08
WelchCreek DS Trib4 77068.42 1 8 783.1 793 793 0.000011 0.39 495048 1 713.12 0.02
WelchCreek DS Trib4 76265.39 1 8 782.3 79299 787.91 792.99 0.000006 0.31 6050.08 2 199.41 0.02
WelchCreek DS Trib4 75815.75 1 8 781.9 792.99 787.27  792.99 0.000007 0.31 546354 2 291 0.02
WelchCreek DS Trib4 75219.32 1 8 781.3 792.97 792.98 0.000054 0.83 226241 1 852 0.05
WelchCreek DS Trib4 7494431 1 8 780.9 79294 784.6 792.96 0.000092 1.3 1253.13 2 135.33 0.07
WelchCreek DS Trib4 74796.81 1-88 Cul vert
WelchCreek DS Trib4 74582.14 1 8 780.7 792.42 784.29 792.44 0.00007 118 1222.01 2 73421 0.07
WelchCreek DS Trib4 74380.07 1 123 780.8 792.41 786.64 792.42 0.000091 112 1592.78 2 757.48 0.07



HEC-RAS Version 4 Welch Creek Output
Plan: 1%final Profile: PF1

River Reach River Sta Profile Q Total Min ChEl W.S. WS Elev Critt WS E.G.Elev E.G. Slope Vel Chnl Flow Area Top Width Froude #
(cfs) (ft (f) (ft) () (fuft) (t's) (sq ft) (ft) Chl
WelchCreek DS Trib4 733554 1 123 780.7 792.15 786.56 792.22 0.000562 2.71 866.09 1 143.28 0.17
WelchCreek DS Trib4 72556.36 1 123 780.5 791.45 791.64 0.000909 3.77 372.9 83.3 0.23
WelchCreek DS Trib4 71582.32 1 123 780.3 790.6 790.79 0.000836 3.65 435.54 193.24 0.23
WelchCreek DS Trib4 71081.75 1 123 780.3 789.83 790.17 0.001844 4.89 292.68 114.2 0.32
WelchCreek DS Trib4 7024441 1 123 780.1 788.45 788.75 0.001544 4.65 340.27 129.88 0.31
WelchCreek DS Trib4 69089.84 1 123 779.9 787.37 787.41 0.000807 2.46 753.1 364.22 0.2
WelchCreek DS Trib4 682534 1 123 779.8 786.69 786.73 0.00081 2.55 922.24 654.06 0.2
WelchCreek DS Trib4 67968.18 1 123 779.7 786.52 783.63 786.56 0.000443 2.3 769.81 435.35 0.16
WelchCreek DS Trib4 7870.11 Harter | d. Br idge
WelchCreek DS Trib4 6779261 1 123 779.3 785.96 783.43 786 0.000531 2.3 774.05 312.67 0.16
WelchCreek DS Trib4 7699.66 Daubernn (north  Br idge
WelchCreek DS Trib4 67620.46 1 123 778.7 785.09 782.17 785.24 0.001487 3.57 441.01 698.85 0.27
WelchCreek DS Trib4 67002.09 1 357 776.8 783.97 782.76 784.1 0.002092 4.19 691.46 374.74 0.32
WelchCreek DS Trib4 66359.63 1 357 774.8 782.18 782.39 0.00332 4.81 559.83 334.57 0.39
WelchCreek DS Trib4 65272.32 1 407 7715 778.62 778.88 0.002942 5.06 460.51 255.57 0.38
WelchCreek DS Trib4 64960.1* 1 407 770.55 778.11 778.24 0.001211 3.53 634.97 295.83 0.26
WelchCreek DS Trib4 64647.92 1 407 769.6 778.02 778.05 0.000235 1.75 1375.96 529.53 0.12
WelchCreek DS Trib4 63837.37 1 407 767.1 777.85 777.86 0.00016 1.62 1610.77 492.37 0.1
WelchCreek DS Trib4 63717.79 1 407 768.15 77769 773.35 777.8 0.000751 3.62 1005.04 606.65 0.22
WelchCreek DS Trib4 33664.44 Main St. Br idge
WelchCreek DS Trib4 63621.36 1 407 767.62 775.76 776.02 0.001959 4.29 356.56 462.82 0.32
WelchCreek DS Trib4 63515.24 1 675 767.2 774.91 775.57 0.005083 7.16 313.15 380.31 0.51
WelchCreek DS Trib4 62643.39 1 675 764.3 771.44 771.75 0.004013 5.79 572.61 378.34 0.44
WelchCreek DS Trib4 62078.37 1 675 762.4 769 769.36 0.004318 6.08 509.89 318.44 0.47
WelchCreek DS Trib4 61657.61 1 675 761 767.22 767.59 0.005379 6.13 440.14 263.1 0.51
WelchCreek DS Trib4 60882.46 1 675 759.2 764.86 765.05 0.002291 4.74 593.8 268.11 0.39
WelchCreek DS Trib4 60231.1 1 675 757.7 763.99 764.05 0.001105 2.85 1041.34 503.14 0.23
WelchCreek DS Trib4 59718.72 1 675 756.5 763.53 763.59 0.000843 2.87 996.57 429.53 0.21
WelchCreek DS Trib4 59198.47 1 675 755.3 762.73 762.99 0.003205 5.28 565.09 366.14 0.39
WelchCreek DS Trib4 58371.96 1 675 753.3 760.02 760.19 0.003495 4.77 590.57 325.94 0.36
WelchCreek DS Trib4 57679.46 1 675 751.7 757.03 757.29 0.005092 5.29 513.04 338.49 0.49
WelchCreek DS Trib4 57178.06 1 675 750.5 755.26 755.38 0.002845 411 698.78 423.21 0.37
WelchCreek DS Trib4 56519.08 1 675 749 754.1 754.16 0.001489 2.89 939.25 510.54 0.25
WelchCreek DS Trib4 55864.48 1 675 747.8 753.55 753.61 0.001242 2.78 920.99 426.48 0.24
WelchCreek DS Trib4 54963.23 1 675 746.2 752.29 752.37 0.001516 3.21 829.97 379.67 0.27
WelchCreek DS Trib4 54152.83 1 805 744.8 750.96 751.07 0.001749 3.84 873.24 482.31 0.3
WelchCreek DS Trib4 53200.03 1 805 743.1 749.55 749.66 0.00177 3.9 910.93 465.2 0.3
WelchCreek DS Trib4 5229392 1 805 741.5 747.83 747.99 0.002923 4.73 787.3 514.51 0.37
WelchCreek DS Trib4 51053.94 1 805 739.3 746.69 746.73 0.000771 2.66 1241.95 528.38 0.2
WelchCreek DS Trib4 50282.68 1 855 738 746.08 746.17 0.001073 3.36 1092.7 522.05 0.24
WelchCreek DS Trib4 4881599 1 855 735.4 744.71 744.83 0.001191 3.7 893.06 390.31 0.25
WelchCreek DS Trib4 48119.3 1 855 734.1 743.89 744.04 0.001082 3.99 777.82 242.77 0.25



HEC-RAS Version 4 Welch Creek Output
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River Reach River Sta Profile Q Total Min ChEl W.S. WS Elev Critt WS E.G.Elev E.G. Slope Vel Chnl Flow Area Top Width Froude #
(cfs) (f) () (f (f (fuft) (ft's) (sq ft) (f) Chl
WelchCreek DS Trib4 48050 1 855 733.98 743.89 740.18 743.97 0.000568 2.84 983.27 310.26 0.18
WelchCreek DS Trib4 7981.81 Lasher | d. Br idge
WelchCreek DS Trib4 47915 1 855 733.51 742.66 742.85 0.001531 4.39 652.16 273.23 0.3
WelchCreek DS Trib4 4779239 1 987 733.2 742.32 742.6 0.002287 5.3 676.96 257.14 0.35
WelchCreek DS Trib4 47251.8 1 987 732 740.96 741.29 0.002643 5.71 695.95 258.81 0.38
WelchCreek DS Trib4 46444 1 987 730.3 738.52 738.93 0.003683 6.34 688.15 319.57 0.44
WelchCreek DS Trib4 4595985 1 987 729.2 737.1 737.38 0.002989 5.6 841.6 316.88 0.4
WelchCreek DS Trib4 4514552 1 987 727.4 735.8 735.92 0.001328 3.66 851.1 275.38 0.26
WelchCreek DS Trib4 44666.1 1 987 726.3 735.01 735.24 0.002131 4.94 715.33 300.4 0.34
WelchCreek DS Trib4 43011.72 1 987 722.7 731.53 731.85 0.00302 5.71 631.69 297.51 0.39
WelchCreek DS Trib4 42157.77 1 987 720.8 729.87 730.02 0.001567 4.18 780.87 268.67 0.28
WelchCreek DS Trib4 4135734 1 987 719 728.28 728.55 0.002376 5.22 640.7 287.62 0.35
WelchCreek DS Trib4 41048.66 1 987 718.4 727.41 727.73 0.00293 5.68 653.4 362.68 0.38
WelchCreek DS Trib4 40979 1 987 718.24 72753 7249 727.58 0.000472 2.61 1251.68 487.17 0.16
WelchCreek DS Trib4 40861.07 Scott Br idge
WelchCreek DS Trib4 40600 1 987 717.89 72598 724.08 726.35 0.003124 5.57 468.23 388.09 0.42
WelchCreek DS Trib4 40563.66 1 160 717.8 72593 72491 726.19 0.002846 5.34 658.69 327.18 0.38
WelchCreek DS Trib4 39948.62 1 160 716.3 724.46 724.73 0.002976 5.56 745.33 341.75 0.39
WelchCreek DS Trib4 39518.03 1 160 715.2 723.06 723.42 0.004092 6.19 594.9 265.23 0.45
WelchCreek DS Trib4 39108.07 1 160 714.2 721.62 721.88 0.00389 5.66 693.84 367.95 0.43
WelchCreek DS Trib4 38832.32 1 160 713.6 720.84 721.07 0.003809 5.39 700.53 348.12 0.42
WelchCreek DS Trib4 38162.25 1 160 711.9 719.67 719.82 0.001918 4.46 900.22 418.28 0.32
WelchCreek DS Trib4 37595.4* 1 160 710.5 717.01 718.04 0.011005 9.62 409.69 335.42 0.75
WelchCreek DS Trib4 37028.67 1 160 709.1 716.3 716.4 0.001485 3.99 142355 1 14297 0.29
WelchCreek DS Trib4 3637294 1 160 707.5 715.17 715.37 0.002617 51 969.98 787.96 0.37
WelchCreek DS Trib4 35936.28 1 160 706.5 713.87 714.11 0.003569 5.57 828.29 658.49 0.42
WelchCreek DS Trib4 34698.94 1 160 703.4 710.81 710.94 0.001882 4.15 992.68 596.93 0.31
WelchCreek DS Trib4 33701 1 160 701 709.74 709.81 0.000903 3.23 1218.3 508.35 0.22
WelchCreek DS Trib4 33220.9* 1 160 699.83 709.2 709.32 0.001247 3.95 1149.52 600.59 0.26
WelchCreek DS Trib4 33043.33 1 160 699.4 709.01 709.11 0.001058 3.67 1183.21 628.15 0.24
WelchCreek DS Trib4 32860 1 160 698.89 708.89 705.89 708.98 0.00097 3.82 1300.82 710.18 0.24
WelchCreek DS Trib4 32800.03 Wheeler Br idge
WelchCreek DS Trib4 32716 1 160 698.92 707.62 705.66 707.67 0.000682 2.64 1406.8 637.25 0.19
WelchCreek DS Trib4 32059.55 1 236 697.7 706.7 705.99 706.91 0.00276 4.97 815.9 411.95 0.36
WelchCreek DS Trib4 31048.2 1 236 695.9 704.61 704.79 0.001921 47 877.88 415.76 0.32
WelchCreek DS Trib4 30684.17 1 236 695.3 704 704.17 0.001893 4.46 875.51 445,52 0.31
WelchCreek DS Trib4 29814.74 1 236 693.8 703.39 703.46 0.000676 3.03 1252.43 410.83 0.19
WelchCreek DS Trib4 28867.7* 1 236 692.18 702.93 703.04 0.000317 1.94 1152.74 457.17 0.13
WelchCreek DS Trib4 28781.29 1 236 691.9 702.84 703 0.000583 2.61 887.33 475.24 0.18
WelchCreek DS Trib4 28719.43 1 236 691.9 702.75 698.29  702.94 0.000952 4.04 760.43 457.19 0.24
WelchCreek DS Trib4 3659.74 Daubernn (soutr  Br idge

WelchCreek DS Trib4 28606.79 1 236 691.65 701.18 698.36 701.85 0.003549 6.76 372.88 364.77 0.45



HEC-RAS Version 4 Welch Creek Output
Plan: 1%final Profile: PF1

River Reach River Sta Profile Q Total Min ChEl W.S. WS Elev Critt WS E.G.Elev E.G. Slope Vel Chnl Flow Area Top Width Froude #
(cfs) (f (f (ft () (fuft) (t's) (sq ft) (ft) Chl
WelchCreek DS Trib4 28526.03 1 236 691.5 701.13 699.59 701.44 0.002399 5.37 595.41 390.69 0.36
WelchCreek DS Trib4 28136.47 1 236 691.1 700.52 699.17  700.67 0.001578 4.23 877.21 455.2 0.28
WelchCreek DS Trib4 27672.6 1 236 690.5 699.86 699.96 0.001358 3.72 1145.43 512.31 0.25
WelchCreek DS Trib2 27374.9 1 401 690.2 699.42 699.54 0.001442 3.92 1021.32 350.72 0.27
WelchCreek DS Trib2 26136.16 1 401 688.7 698.01 698.16 0.001269 4.25 1045.57 391.54 0.27
WelchCreek DS Trib2 25468.67 1 401 688 697.23 697.38 0.001261 4.17 1042.92 367.85 0.26
WelchCreek DS Trib2 2471419 1 401 687.1 696.1 696.38 0.002101 5.53 836.95 379.34 0.34
WelchCreek DS Trib2 24142.06 1 401 686.4 695.7 695.8 0.00063 2.94 959.53 411.96 0.18
WelchCreek DS Tribl 2344465 1 671 686 695.11 690.84 695.25 0.000963 3,57 1693.97 1 995.71 0.24
WelchCreek DS Tribl 23380.15 US 30 Mult Open
WelchCreek DS Tribl 2329247 1 671 685.94 694.28 690.68 694.43 0.000923 356 1121.75 1 680.17 0.23
WelchCreek DS Tribl 23215 Railroad Mult Open
WelchCreek DS Tribl 23159.23 1 671 686.05 693.31 693.6 0.003028 5.12 699.78 1 753.44 0.41
WelchCreek DS Tribl 21281.27 1 671 683.1 691.29 691.35 0.000918 3.2 1659.4 670.87 0.22
WelchCreek DS Tribl 20387.22 1 671 682 690.85 690.91 0.000723 3.12 1745.65 682.61 0.2
WelchCreek DS Tribl 19926.98 1 671 681.5 690.69 690.72 0.000368 2.27 2468.83 828.86 0.14
WelchCreek DS Tribl 19366.99 1 671 680.8 690.49 690.56 0.000779 3.34 2198.69 726.33 0.21
WelchCreek DS Tribl 18791 1 671 680.4 690.04 686.93 690.21 0.001263 4.55 1550.35 462.82 0.28
WelchCreek DS Tribl 18647.79 1 671 680 689.78 687.13  690.03 0.001454 4.93 1078.73 571.25 0.3
WelchCreek DS Tribl 8599.25 Grannart Br idge
WelchCreek DS Tribl 18530 1 671 680.85 689.38 686.13 689.4 0.00025 1.92 2264.91 542.52 0.12
WelchCreek DS Tribl 18150.28 1 671 679.4 689.23 689.29 0.000487 2.86 1598.37 404.06 0.17
WelchCreek DS Tribl 1753498 1 730 678.6 688.99 689.06 0.000569 3.03 1528.16 406.68 0.18
WelchCreek DS Tribl 17097.29 1 730 678.1 687.93 687.25 688.5 0.003767 7.16 667.4 374.96 0.44
WelchCreek DS Tribl ’071.96 Camp Din (north  Cul vert
WelchCreek DS Tribl 16979.04 1 730 677.9 686.2 686.33 0.001368 4.21 1156.78 436.59 0.27
WelchCreek DS Tribl 1664431 1 730 677.2 685.45 685.74 0.002484 5.55 802.52 333.25 0.37
WelchCreek DS Tribl 16259.81 1 730 676.3 684.57 684.84 0.002804 5.56 935.73 465.95 0.38
WelchCreek DS Tribl 1572164 1 730 675.2 683.22 683.46 0.002244 5.16 955.96 417.02 0.36
WelchCreek DS Tribl 15429.65 1 730 674.5 682.99 683.06 0.000793 3.19 1535.64 470.27 0.21
WelchCreek DS Tribl 14637.02 1 730 672.8 681.82 680.11 682.22 0.00253 6.02 782.93 372.64 0.39
WelchCreek DS Tribl 13594.73 1 730 670.5 679.35 679.74 0.002713 6.06 835.92 351.49 0.4
WelchCreek DS Tribl 1303349 1 730 669.3 677.68 678.16 0.003303 6.61 664.5 249.49 0.44
WelchCreek DS Tribl 12430.8 1 730 668 677.38 677.44 0.00053 271 1491.63 369.87 0.17
WelchCreek DS SGB 11726.34 1 503 666.5 676.29 676.6 0.0023 6.31 1976.76 527.04 0.36
WelchCreek DS SGB 11296.89 1 503 665.5 675.72 675.86 0.001222 4.66 2482.31 555.66 0.26
WelchCreek DS SGB 10594.29 1 503 664 674.75 674.97 0.001531 5.35 2099.68 568.99 0.3
WelchCreek DS SGB 9730.736 1 503 662.1 673 671.2 673.42 0.002298 6.6 1342.65 440.86 0.36
WelchCreek DS SGB 9678 Bridge
WelchCreek DS SGB 9312.346 1 503 661.6 672.36 670.12 67254 0.001388 4.97 2057.81 573.14 0.28
WelchCreek DS SGB 8677.546 1 503 660.8 671.46 671.68 0.001479 5.24 2161.1 575.29 0.3

WelchCreek DS SGB 7955.854

[EEN

503 660 670.34 670.62 0.001897 5.8 1914.85 507.98 0.33



River

WelchCreek
WelchCreek
WelchCreek
WelchCreek
WelchCreek
WelchCreek
WelchCreek
WelchCreek
WelchCreek
WelchCreek
WelchCreek
WelchCreek
WelchCreek
WelchCreek
WelchCreek
Welch Creek T6
Welch Creek T6
Welch Creek T6
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Welch Creek T6
Welch Creek T6
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Sugar Grove
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Sugar Grove
Sugar Grove
Sugar Grove
Sugar Grove
Sugar Grove
Sugar Grove
Sugar Grove
Sugar Grove
Sugar Grove
Sugar Grove
Sugar Grove

Reach

DS SGB

DS SGB

DS SGB

DS SGB

DS SGB

DS SGB

DS SGB

DS SGB

DS SGB

DS SGB

DS SGB

DS SGB

DS SGB

DS SGB

DS SGB
Trib6

Trib6

Trib6

Trib6

Trib6

Trib6

Trib6

Trib6

Trib6

Trib6
dseastrunl
dseastrunl
dseastrunl
dseastrunl
dseastrunl
dseastrunl
dseastrunl
dseastrun1
dseastrunl
dseastrunl
dseastrunl
Uus wc

Uus wc

Uus wc

Uus wc

Uus wc

Uus wc

River Sta
7383.208 1
6969.825 1
6282.201 1
5494234 1
4948.424 1
3937579 1
3289 1
.60.209 Camp Din (souttk
3076 1
2439.729 1
2253.151 1
1889.928 1
1538.375 1
1069.488 1
558.341 1
7117.937 PF1
6544.912 PF1
5524.681 PF1
4214.131 PF1
3498.693 PF1
2403.362 PF1
1478 PF 1
963 PF 1
721 PF1
505 PF 1
4675.549 PF1
4589.303
4514.851 PF1
4090.173 PF1
3786.016 PF 1
3405.203 PF 1
2941.217 PF1
2639.007 PF 1
2480 PF1
2434.339 C
2415 PF1
2234817 1
1985.598 1
1615322 1
808.5454 1
724 1
647 1

Profile Q Total

(cfs)
503
503
503
503
503
503
524
Br
524
524
524
524
524
524
524
267
267
267
267
267
267
267
267
267
267
674
Bridge
674
674
674
674
674
674
674
ulvert
674
561
561
561
561
561
561

HEC-RAS Version 4 Welch Creek Output
Plan: 1%final Profile: PF1

Min Ch EI W.S. WS Elev Crit. WS E.G. Elev

(f
659.3
658.8

658
657.1
656.4
655.2
654.51
idge
655.17
653.6
653.4
653.1
652.8
652.3
651.85
848.51
844.27
838.36
830.11
828.53
823.61
820.08
817.9
818.01
816.67
674.6

674.4
673.8
673.3
672.8
672.2
671.7
671.5

671.5
671.2
670.7
670
668.4
668.3
668.1

(f)

669.69
669.4

668.93
668.41
668.18
667.91
667.68

667.34
666.78
666.5
666.12
665.98
665.82
665.6
850.13
845.5
839.57
832.99
829.97
826.13
822.07
820.29
819.59
817.38
680.98

680.1
680.19
679.88
678.85
678.98

678.9
678.83

678.29
678.4
678.2

677.53

677.02

677.05

676.99

(f)

662.27

659.44
849.76

829.71

819.04
817.38
678.79

678.33

674.15

(f)
669.84
669.51
669.02
668.54
668.23
667.95
667.76

667.41
667.01
666.78
666.36
666.09
665.88
665.69
850.23
845.57
839.62
833.05
829.99
826.17
822.16
820.34
819.65
817.61
681.09

680.41
680.21
680.15
679.12
678.98
678.95
678.88

678.52
678.42
678.34
677.69
677.08
677.06
677.05

E.G. Slope
(fuft)
0.001171
0.000897
0.000627
0.000918
0.00045
0.000246
0.000473

0.00034
0.001083
0.001291
0.000987
0.000552

0.00036
0.000426

0.01104
0.006381

0.007
0.003933
0.005376
0.002933
0.007906

0.00205
0.003922
0.047545
0.001374

0.003293
0.000038
0.002583
0.002853
0.000035
0.000599
0.000321

0.001802
0.000114
0.001828
0.001939
0.00051
0.000025
0.000285

Vel Chnl
(ft/s)
4.52
4.09
3.49
4.3
2.96
2.52
3.57

291
4.94
5.4
5.14
3.84
3.12
3.53
2.64
2.17
2.06
2
1.38
1.73
2.86
1.89
221
3.9
3.05

4.62
0.55
4.36
4.47
0.66
2.3
1.96

3.84
1.26
4.16
4.29
2.62
0.7
2.02

Flow Area Top Width Froude #

(sq ft)
2251.01
2366.9
2629.27
2270.24
4019.6
4779.52
3131.51

3032.72
1839.58
1720.92
2116.47
2932.02
3696.26
3004.76
101.29
134.67
159.68
155.24
217.04
200.03
126.7
169.96
144.43
68.66
315.52

174.93
588.1
229.59
243.13
1081.02
571.54
546.71

175.47
1525.37
732.49
656.88
1116.67
2456.5
938.79

(ft)
665.38
609.49
629.14
514.34
825.88
853.49
578.44

489.05
283.82
294.86
377.88
453.64
521.13
359.77
130.97
180.86
324.48
214.59
658.44
344.76
239.78
171.79
163.54
150.15
182.05

108.59
275.47
207.4
203.73
232.89
304.37
485.08

26.7
515.64
458.19
354.87
389.68
383.53
299.81

Chl
0.26
0.23

0.2
0.23
0.16
0.13
0.18

0.16
0.26
0.28
0.26
0.19
0.16
0.17
0.53
0.41
0.42
0.33
0.34
0.29
0.47
0.26
0.34
1.01
0.26

0.4
0.04
0.36
0.38
0.05
0.18
0.14

0.26
0.09
0.31
0.32
0.17
0.04
0.13



HEC-RAS Version 4 Welch Creek Output
Plan: 1%final Profile: PF1

River Reach River Sta Profile Q Total Min ChEl W.S. WS Elev Critt WS E.G.Elev E.G. Slope Vel Chnl Flow Area Top Width Froude #
(cfs) () (ft) () () (fuft) (ft's) (sq ft) (ft) Chl
Sugar Grove uswc 547.0551 1 561 667.9 677 677.02 0.000069 1.18 1617.33 288.63 0.07
Sugar Grove uswc 442 1 561 667.7 676.98 677.01 0.000171 1.79 1473.01 431.82 0.11
Sugar Grove uswc 360.6642 1 561 667.6 676.99 677 0.000046 0.96 2157.84 482.48 0.06
Sugar Grove uswc 2239368 1 561 667.3 676.97 676.99 0.000169 1.47 1865.23 560.7 0.1
Duffin Drain US reach 31506.91 PF1 421 754.69 757.07 757.19 0.004946 34 165.76 141.82 0.42
Duffin Drain US reach 30887.37 PF1 421 750.29 752.65 752.91 0.010317 4.67 116.53 106.04 0.59
Duffin Drain US reach 30413.45 PF1 421 747.34 750.1 750.21 0.003584 3.1 182.55 154.4 0.36
Duffin Drain US reach 29581.53 PF1 421 743.49 746.02 746.18 0.006494 3.93 169.57 222.02 0.48
Duffin Drain US reach 28613.8 PF1 421 738.47 740.8  740.33 740.9 0.005087 3.19 190.6 204.49 0.41
Duffin Drain US reach 27997.72 PF1 421 736.31 737.47 737.51 0.005976 1.69 248.78 393.41 0.38
Duffin Drain US reach 27642.29 PF1 421 734.6 736.17 736.19 0.002581 1.85 370.81 607.63 0.28
Duffin Drain US reach 26975.77 PF1 421 733.43 735.19 735.21 0.001003 1.32 395.74 365.72 0.18
Duffin Drain US reach 26679.12 PF 1 421 733.08 734.26 734.43 0.015898 34 133.7 258.06 0.72
Duffin Drain US reach 26527.76 PF 1 559 729.67 733.08 733.21 0.005238 3.74 231.44 244 0.43
Duffin Drain US reach 26159.43 PF1 559 727.95 731.96 732.01 0.00212 2.55 326.46 259.01 0.28
Duffin Drain US reach 25364.01 PF 1 559 724.25 728.14 728.14  728.45 0.014841 5.49 167.63 296.22 0.7
Duffin Drain US reach 24345.59 PF1 559 720.73 725.12 725.13 0.001018 1.6 631.95 767.33 0.19
Duffin Drain US reach 23608.11 PF 1 559 719.46 723.39 723.55 0.006647 412 226.3 291.4 0.48
Duffin Drain US reach 22939.2 PF 1 559 718.4 721.69 721.71 0.00148 1.65 469.92 456.07 0.22
Duffin Drain US Tribl 21977.18 PF 1 580 717.67 719.42 719.5 0.004001 2.96 301.2 355.11 0.41
Duffin Drain US Tribl 21278.83 PF 1 580 715.42 717.47 717.53 0.00209 2.04 301.57 272.45 0.31
Duffin Drain US Tribl 20710.81 PF 1 580 714.2 715.8 715.86 0.004442 2.65 290.82 336.47 0.4
Duffin Drain US Tribl 20378.38 PF 1 736 712.64 715.12 715.16 0.001291 2.05 463.02 306.24 0.26
Duffin Drain US Tribl 20240.18 PF 1 736 711.35 714.87 714.94 0.001794 2.79 370.86 289.07 0.32
Duffin Drain US Tribl 20129.98 PF 1 736 710.99 714.41 714.64 0.003825 4.76 233.61 210.25 0.49
Duffin Drain US Tribl 19910.08 PF1 736 710.19 713.96 714.06 0.001856 3.28 333.01 247.09 0.34
Duffin Drain US Tribl 19600.91 PF 1 736 709.63 713.12 713.23 0.004197 3.63 330.21 318.42 0.4
Duffin Drain US Tribl 18959.63 PF1 736 707.63 710.16 710.26 0.004823 3.36 315.15 284.88 0.41
Duffin Drain US Tribl 18162.04 PF1 736 705.99 707.53 707.58 0.002814 1.66 436.91 406.16 0.28
Duffin Drain US Tribl 17234.4 PF 1 736 704.17 706.46 706.48 0.00074 1.26 827.78 730.75 0.16
Duffin Drain US Tribl 16474.59 PF1 736 703.18 704.68 704.68 704.88 0.025545 5.38 236.74 514.87 0.86
Duffin Drain US SG 15034.42 PF 1 943 698.97 704.17 704.18 0.00011 0.67 2048.10 1 185.62 0.07
Duffin Drain US SG 14784.35 PF1 943 699.26 704.15 704.16 0.000067 0.65 2110.99 948.56 0.06
Duffin Drain US SG 14081.44 PF 1 943 698.57 704.07 704.08 0.000199 1.2 1304.9 615.3 0.1
Duffin Drain US SG 13650.91 PF1 943 700.83 704.02 704.03 0.000083 0.58 1948.55 820.95 0.06
Duffin Drain US SG 13031.22 PF1 943 697.8 703.95 703.96 0.000141 0.97 1759.28 993.72 0.08
Duffin Drain US SG 12822.51 PF1 943 695 703.7 699.02 703.85 0.000907 3.47 44274 809.56 0.23
Duffin Drain US SG 12787.46 Bridge
Duffin Drain US SG 12741.64 PF1 943 695 702.35 698.88 702.38 0.000356 1.84 1014.78 680.97 0.13
Duffin Drain US SG 12647.33 1 24 694.9 702.26 702.31 0.001315 2.64 707.12 533.82 0.24
Duffin Drain US SG 12090.15 1 24 694 701.64 701.68 0.000905 2.26 837.87 597.31 0.2

Duffin Drain US SG 1142474 1 24 697.61 701.41 701.42 0.000206 1.04 180095 1 251.16 0.1



HEC-RAS Version 4 Welch Creek Output
Plan: 1%final Profile: PF1

River Reach River Sta Profile Q Total Min ChEl W.S. WS Elev Critt WS E.G.Elev E.G. Slope Vel Chnl Flow Area Top Width Froude #
(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) () Chl
Duffin Drain US SG 10782.24 1 24 694.8 701.38 701.39 0.000022 0.49 3148.09 931.39 0.04
Duffin Drain US SG 10244.16 PF1 979 694.57 701.38 701.38 0.000011 0.35 4290.05 1 226.5 0.03
Duffin Drain US SG 9838.587 PF1 979 694.72 701.37 701.37 0.000014 0.4 3503.93 889.16 0.03
Duffin Drain US SG 9206.963 PF1 979 694.95 701.36 701.36 0.000023 0.52 2691.75 684.25 0.04
Duffin Drain US SG 8425.444 PF1 979 693.36 701.34 701.34 0.000023 0.6 3326.12 1 236.51 0.04
Duffin Drain US SG 7885.491 PF1 979 692.82 701.33 701.33 0.00001 0.4 3818.98 958.42 0.03
Duffin Drain US SG 7428.556 PF1 979 691.62 701.33 701.33 0.000009 0.42 3954.82 905.22 0.02
Duffin Drain US SG 6837.075 PF1 979 690.47 701.32 701.32 0.000009 0.45 3560.34 710.95 0.03
Duffin Drain US SG 6270.968 PF1 979 689.87 701.32 701.32 0.000009 0.47 3492.28 668.35 0.03
Duffin Drain US SG 6109.319 PF1 979 685.2 701.31 688.98 701.32 0.000012 0.67 370724 1 51.75 0.03
Duffin Drain US SG 6044.26 C ulvert
Duffin Drain US SG 6000.711 PF1 979 685.35 701.27 69156 701.31 0.000143 1.86 117882 2 395.09 0.09
Duffin Drain US SG 5966.567 C ulvert
Duffin Drain US SG 5921.865 1 10 684.4 693.73 693.87 0.000645 3.17 468.96 228.94 0.19
Duffin Drain US SG 5829.948 1 10 684.3 693.31 693.69 0.002526 4.99 237.82 176.99 0.36
Duffin Drain US SG 5271.408 1 10 683.9 690.97 689.61 691.59 0.006283 6.61 214 173.34 0.55
Duffin Drain US SG 4788.296 1 10 683.5 690.33 690.5 0.000991 3.48 365.78 89.57 0.25
Duffin Drain US SG 4639.084 1 10 683.4 690.35 690.39 0.000276 1.96 658.82 116.67 0.13
Duffin Drain US SG 4481.848 1 10 683.6 690.08 686.78 690.3 0.000838 4.21 351.5 104.37 0.29
Duffin Drain US SG 4429.834 Bridge
Duffin Drain US SG 4385.079 1 10 683.3 689.48 687.3 690.02 0.004448 6.07 190.42 227.38 0.47
Duffin Drain US SG 4260.533 1 10 682.9 689.26 688.09 689.47 0.002292 4.41 367.37 235.15 0.35
Duffin Drain US SG 3604.541 1 10 680.8 687.59 686.24 687.85 0.002913 4.79 328.94 150.92 0.39
Duffin Drain US SG 3054.314 1 10 679.1 686.11 686.33 0.002745 4.54 394.6 226.66 0.37
Duffin Drain US SG 2157.394 1 10 676.3 684.44 684.59 0.001673 3.83 472.18 234.46 0.29
Duffin Drain US SG 1341.157 1 10 673.7 681.91 682.48 0.005309 6.19 199.29 102.66 0.49
Duffin Drain US SG 1257.177 1 10 673.4 682.19 682.19 0.000013 0.48 2121.83 269.09 0.03
Duffin Drain US SG 1161.362 1 10 673.1 682.19 682.19 0.000019 0.56 1859.68 263.21 0.03
Duffin Drain US SG 1117192 1 10 673 681.68 682.07 0.004275 5.42 261.77 172.76 0.44
Duffin Drain US SG 955.4905 1 10 672.5 681.02 678.26 681.44 0.003673 5.48 256.86 169.35 0.42
Duffin Drain US SG 861.4218 1 10 672.2 680.83 677.91 681.05 0.002614 4.41 377.74 244.64 0.34
Duffin Drain US SG 843.3753 C ulvert
Duffin Drain US SG 816.8823 1 10 672.1 678.57 678.57 680.27 0.025502 1 0.47 96.44 28.22 1
DD Tribl Tribl 3024.062 PF1 163 711.63 713.23 713.28 0.002898 2.03 108.8 14411 0.3
DD Tribl Tribl 2740.103 PF1 163 709.91 711.18 711.18 711.38 0.029266 4.2 52.05 331.93 0.85
DD Tribl Tribl 2234.066 PF1 163 707.16 708.71 708.73 0.001388 1.03 170.45 212.3 0.19
DD Tribl Tribl 1716.96 PF1 163 704.21 706.82 706.82 707.04 0.014267 4.42 58.22 291.09 0.64
DD Tribl Tribl 1068.21 PF1 163 703.05 705.58 705.59 0.000435 0.77 269.33 308.63 0.11
DD Tribl Tribl 566.4439 PF1 163 704.13 704.74 704.74 704.91 0.053032 3.37 48.34 139.74 1.01
DD Trib 2 DD Trib 2 1666.293 PF1 189 725.61 72754 726.69 727.56 0.001949 1.24 152.49 166.02 0.23
DD Trib 2 DD Trib 2 1053.181 PF1 189 723.55 72427 < 724.27 724.49 0.044088 4.43 52.98 132.71 1.01

DD Trib 2 DD Trib 2 523.3078 PF 1 189 719.82 721.76 721.78 0.001627 1.16 187.69 295.59 0.21
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Appendix H. Floodplain Maps
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