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DIETERICH FLOOD CONTROL STUDY

Village of Dieterich
Effingham County, lllinois

|. PURPOSE AND AUTHORITY

This report documents the findings of a flood control study for the Village of
Dieterich, lllinois. This study identifies the sources and extent of the existing flood problems, and to

evaluate alternatives for reducing future flood damages.

The lllinois Department of Natural Resources/Office of Water Resources (OWR) is granted the
authority to conduct flood control surveys and studies for all watersheds of the state through the

Flood Control Act of 1945, 615 ILCS 15, lllinois Compiled Statutes.

Il. WATERSHED DESCRIPTION

The Village of Dieterich, lllinois is in the eastern most part of Effingham County, approximately 110
miles northeast of St. Louis, Missouri and 80 miles southwest of Terra Haute, Indiana (Refer to
Figure 1). Dieterich is located about 10 miles southeast of Effingham, lllinois along lllinois Route 33.
There are two interstate highway systems close to Dieterich. Interstate 57 is located about 10 miles

to the east and runs north and south. Interstate 70 is located about 10 miles to the north and runs

southwest to northeast.

The Village of Dietrerich has a population of 617 based on the 2010 census figures. Land use outside
the Village limits is primarily agricultural and wooded areas. Land use within the Village limits is

mostly residential with some commercial and industrial development. (Refer to Figure 2).
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Dieterich Creek flows north to south through the eastern part of the village of Dieterich. It begins
about 3.5 miles northeast of Dieterich and flows into Bishop Creek which is tributary to the Little
Wabash River. The drainage area of Dieterich Creek located north of the Village is about 3.9 square
miles. The drainage area for Dieterich Creek within the Village is about 0.2 square miles. Dieterich

Creek flows through the Village for a distance of about 3,742 feet or 0.7 miles.

For this study, the watershed was divided into 6 subareas. (Refer to Figure 3). The total Dieterich
Creek watershed area studied was approximately 5.99 square miles. Dieterich Creek has a slope of
about 7.0 feet per mile through the study area which commences about 1.1 miles north of Dieterich
Village limits and extends to about 0.6 miles downstream of the Village. Dieterich Creek conveys flow
to the south through Dieterich, beneath the lllinois Route 33 bridge and 5 additional roadway bridges.
Farmland, consisting primarily of row crops, is located northeast of the Village, and is designated as
Subareas “A”, “B1”, and “B2”. These subareas have a total combined drainage area of 3.9 square
miles. Runoff from this area enters Dieterich Creek and these flows continue to the south through
Dieterich. There is a small channel that conveys flow from sub-basin B2, which has a drainage area
of 0.21 square miles. This channel flows from the west and outlets to Dieterich Creek just north of
Elm Street. A second channel conveys flow from sub-basin C1, which has a drainage area of 0.16
square miles within the Village limits. This channel outlets into Dieterich Creek about 350 feet north of

Church Street. (Refer to Figure 1).

l1l. FLOOD PROBLEM

A. Description

The drainage system in the Village of Dieterich consists of roadside ditches and a small channel that
convey flows which eventually drain into Dieterich Creek. The Village does not have any storm sewer
system but does have a sanitary sewer system. Flows from cropland north of Dieterich flow into
Dieterich Creek and are conveyed south through the eastern part of the Village. A 2-year frequency

runoff event will exceed the bank full conditions in some locations but does not cause any structure

damages.
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Flows generated by runoff from the approximate 3.9 square mile drainage area upstream of the
Village of Dieterich will exceed the channel capacity of Dieterjch Creek for the 5, 10, 25, 50, and
100-year frequency runoff events at all locations through the Village. These runoff events cause
structural damages within the Village. The 100-year frequency event causes damages to 29
structures in the Village. The primary cause of flooding is the limited capacity of Dieterich Creek.
Also. some of the roadway bridge structures which cross the Creek generate increases in water

surface elevations. Construction within the flood plain of Dieterich Creek results in structure flooding.

B. Historic Events and Damages

The Village has experienced four recent flood events. The most recent one occurred in June 2013
following a 3.5 inch rainfall over a 12-hour period. This flood followed a severe wind

storm that brought down tree limbs that eventually lodged in the channel at the Railroad Bridge and
created additional increases in flooding upstream. Another flood occurred February 2009, when an
apartment complex, located at 303 East Maple Street, had to be evacuated due to rising flood water.
Other floods also occurred June 2008, and July 2000. In July 2000, 5 structures including that same
apartment complex, flooded. Damage Survey forms were submitted for this flood event by the Village

with a total of $49,260 in damages reported.
V. GENERALIZED STUDY PROCEDURES

The watershed under consideration does not have stream gauging stations to provide historical or
factual stream flow information. Therefore, synthetic methods were utilized to arrive at estimates of
discharges for various frequency storm events, at strategic locations being studied. The US Army
Corps of Engineers' HEC-1 computerized watershed hydrology model was used. Hydrographs (flow
rates in relation to time) for the 2, 5, 10, 25, 50, and 100-year frequency flood events were calculated
for each sub-watershed which inciuded the use of various hydrologic parameters. These include
area, time of concentration (TC), a storage coefficient (R), and runoff curve number (CN).

(See Table 1).



SUB-BASIN AREA (SQ. ML) TC (Hour) R CN
A 243 2.03 1.35 82.5
Bl 1.29 2.42 1.61 85.2
B2 0.21 1.8 1.2 | 84.6
Cl1 0.41 1.22 0.81 85.4
C2 0.14 0.79 0.53 85.3
D 1.51 2.1 1.4 84.3
Table 1

A 100-year flood event has a 1% chance of occurring every year. Hydrographs were routed and

combined as necessary to obtain storm hydrographs and peak discharges at strategic locations.
(Refer to Appendix A).

A. Hydrologic Modeling

a. General

The US Army Corps of Engineers' HEC-1 computerized watershed hydrology model was used to
develop a hydrologic model for the Dieterich Creek watershed. The HEC-1 model simulates the
surface response of a drainage basin for a given rainfall and distribution to develop flood
hydrographs. The model has the capability of routing the hydrographs and combining the runoff
from multiple subareas. The subareas were delineated using United States Geological Survey

(USGS) 7.5 minute Quadrangle Maps and field investigations.

b. Design Storms
The lllinois State Water Survey Bulletin 70, Frequency Distributions and Hydroclimatic
Characteristics of Heavy Rainstorms in lllinois, (Table 13) was used to select rainfall amounts for
the 2, 5, 10, 25, 50, and 100-year frequency events. ISWS Circular 173, Time Distributions of
Heavy Rainstorms in lllinois, (Table 3) was used to determine rainfall distribution based on the
duration selected for the event. The Huff First Quartile distribution, for heavy rainfall at a point,
was selected. Although five frequency events were modeled and analyzed, the 6 hour, 100-year
7




event was considered the design storm. The design HEC-1 model simulates the runoff from a

5.56 inch rain distributed over a 6 hour period.

c. Unit Hydrographs

The Clark unit hydrograph method was selected to compute a synthetic unit hydrograph for each
subarea. The time of concentration (Tc) for each basin and the storage coefficient R was
computed using the USGS Water Resource Investigation 82-22 method. The SCS curve number

loss rate was the chosen loss rate method for the HEC-1 model.

For the HEC-1 model along the existing stream, the Modified Puls channel routing method was
used. The storage volume versus discharge relationship was obtained from the hydraulics model.
lterations were performed to balance the HEC-1 and the HEC-RAS hydraulic models until

insignificant changes (determined to be 5% difference or less) in computed discharges resulted.

B. Hydraulic Modeling
The US Army Corps of Engineers' HEC-RAS version 5.03 program was used to develop a
hydraulic model from downstream of Dieterich Blacktop to upstream of the Village limits. Cross

section information for the model was obtained from 2009 OWR field surveys.

The HEC-RAS model was started at section number 0, which is a channel section located
3,496 feet downstream of Dieterich Blacktop Road. The slope area method was used to estimate
the starting water surface elevation, assuming the slope of the energy grade line was similar to the

bed slope.

Field inspections and ground photographs were used to determine ground cover within the
channel and the overbanks. The manning “n” values were selected based on these inspections.
Discharges were obtained from the 6-hour duration HEC-1 model for the 2, 5, 10, 25, 50, and
100-year frequency events. The 6-hour duration was determined to be the critical in that it

resulted in the highest discharge values.



U.S.G.S. StreamStats peak discharges were obtained for the 2,5,10,25,50 and 100 year frequency
runoff events. The 90% minimum and 90%maximum confidence limits StreamStats peak discharges
were plotted at five locations along Dieterich Creek. The OWR HEC1 existing conditions peak |
discharges used were also plotted and compared with the StreamStats peak discharges at these
locations. The OWR Peak discharges plotted within the limits of the 90% confidence limits at each
frequency at each location and relatively close to the StreamStats discharge values. They also

Therefore, the OWR discharges used in this study are considered to be reasonably accurate.

The US Army Corps of Engineers HEC-RAS version 5.03 backwater model utilizes surveyed bridge,
channel, and floodplain cross section information. The survey data datums used were NAD 83 and
NAVD 88. This survey data is used to compute water surface profiles when a discharge is input into
the HEC-RAS model. An existing conditions HEC-RAS model was thus developed based on all the
survey information. The HEC-RAS hydraulic model defines the limits of the study area for Dieterich
Creek and commences about 2,500 feet downstream (south) of S. Main Street. The model continues
upstream through the Village and extends about 5,375 feet upstream (north) of East EIm Street.

(See Figure 4).

The HEC-RAS model was calibrated using the June 7, 2008 flood event in the Village of Dieterich.
HEC1 discharge were developed using the precipitation records from the Effingham hourly
precipitation gage for this storm event. The National Weather Service AHPS doppler radar
precipitation analyéis for the date of the flood was reviewed. The analysis shows that that Dieterich
received the same amount of precipitation over the majority of the watershed as was received at
Effingham. The precipitation from the gage record was input into the HEC1 model to generate
discharges for the flood event. These discharges were input into the existing conditions HEC-RAS

model and the resulting water surface elevation was calculated.
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The elevations from the HEC-RAS model were then compared to reported high water mark elevations
at several locations within the Village. These high water elevations matched fairly closely to the
elevations from the HEC-RAS model. Thus, the model was considered to be réasonably accurate. A
list of the high water mark elevations ahd HEC-RAS model elevation comparisons is shown in

Table 2 below.

Dieterich High Water Calibration
June 7, 2008 Flood Event

Location HEC-RAS High Water Mark | HEC-RAS Model | Difference In
SECNO Elevation (FT) Elevation (FT) Elevation (FT)

EJ Water office 4154.359 578.00 578.37 0.37

108 Main St.

109 E. Section St. | 4850.423 579.7 579054 -0.16

20 Inches in

Garage

106 N. Vine St. 5456.605 580.50 580.95 0.45

303 maple St. 5838.502 581.35 581.66 0.31

Inside Apartments

Table 2

The synthetic discharges computed using the Existing Conditions HEC-1 model were input into the
Existing Conditions HEC-RAS model for the entire range of storm frequencies. This hydraulic model
provided the flood frequency-elevation information for existing conditions. (See Appendix B). Once
the HEC-RAS model was finalized, the 100-year floodplain was delineated on the plan map using the
100-year profile elevations from this model. (See Figure 5). Similar hydrologic and hydraulic modeling

was completed for the project alternatives to determine project benefits by reducing flood elevations.

11
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V. DAMAGES MODEL

IDNR Damages computer model, was used to calculate damages based on the 100,50,25,10,5,
and 2 year frequency discharges. The first floor and low water entry elevations were surveyed for all
structures in the floodplain. All the structures were identified by structure type and input into the

damage model along with their first floor and low water entry elevations.

The damage model used US Army Corps of Engineers depth-damage curves to determine structure
and contents damages. The depth of flooding was determined from the first floor elevations and the
water surface elevations computed from HEC-RAS. Based on this depth of flooding, damages are
calculated for each structure using the depth-damage curves. Existing conditions average annual
damages, the average amount of damages caused by flooding each year, were computed to be
$9,104 per October 2016 values. There was a total of 29 structures damaged based on the OWR
analysis. Refer to Figure 5 for a map showing the Existing Conditions flood plain and damaged
structures. These structures include 14 residences, 12 garages or storage buildings, 1 church, and
1 apartment building. (See Figure 6). A damage summary table is provided below in Table 3. See

Appendix D for a list of the structure data.

Average Annual Damages (AAD) are the amount of damages that occur each year.

Frequency # Structures Structure Contents Total
Damages Damages Damages

100 Year 29 $119,837 $37,956 $157,793

50 Year 25 $73,576 $23,141 - $96,717

25 Year 21 $38,854 $11,512 $50,366

10 Year 10 ~ $8,513 $2,434 $10,947

5 Year 4 $1,992 $565 $2,556

2 Year 0 $0 | $0 $0

Total AAD | | $8,302

Table 3

13
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VI. ALTERNATIVES INVESTIGATED

A total of eight alternatives were investigated which are discussed below. Alternatives included
reservoir detention, levees, and various channel improvements that are described below.
Alternative 1 - Small Reservoir

Alternative 2 - Large Reservoir

Alternative 3 - 100 Year Levee

Alternative 4 - 50 Year Levee

Alternative 5 - 25 Year Levee

Alternative 6 - Virginia St. Bridge/Channel Improvement

Alternative 7 - Virginia St. Bridge Removal/Channel Improvement

Alternative 8 - Virginia St. Bridge Removal/Channel Improvement With Weirs

Alternative 1 - Small Reservoir

Construction of an earthen embankment to create an inline reservoir upstream of Dieterich to
impound runoff and reduce discharges that flow through Dieterich was investigated. This would be a
gravity in gravity out design reservoir, with a low level outlet. The reservoir would be constructed

upstream of the Village in the upper watershed area to store runoff. (See Exhibit 1).

However, due to the storage volume required and the flat topography upstream of the Village, the
reservoir would be required to have a large surface area. The 100 year pool elevation would be
582.5 feet and peak storage would be 149 acre feet. Land rights for the reservoir would be difficult to
obtain because of the large area required. Storage which reduces runoff downstream through the

Village would reduce flooding in the Village.

The land rights costs for such a reservoir were determined to be greater than $548,289. Once
structure embankment costs were determined, the total project cost would exceed $833,399. This
cost does not include an emergency spillway, principle spillway or low level outlet structure costs

which would likely be significant. Total annual benefits generated by this reservoir project were only

15



Dieterich C1

W\
@

& i 1
\ x Rocky Ford Sportsman
i
3 o S ‘i Lluu S Lake
¢ oy
N \’
E1100THAVE . =1 (‘“J /' E 1100TH AVE
o
i '
)/ £ (}R: 1500TH__AVE
¥ L
N )
\1'
I"'\
o N
/ SRR
: ] o 3 RS
7.o% ' e

§
,"\J | l,t ,/)
{\wz,/ 5
12
‘N
2 g -.K.,,g 0
4 I
3 CENTER 5 - E CENTER ST ~
pon, 8
| i; | ESECTIONST. N\ E1000THAVE |
E'SECTION'ST |
AT 7 jmmaculate Conception iy gt
i Cem-” f E 1400TH
e Dleterlclﬁ[ W

_/\/

)
fiiy B 4
o : A
54 (; i et Legend
g {
= \ i
e \\‘ o D Proposed Reservoir 100 Year Pool

N

B . 0 0.5 1 A
Dieterich oemesw memmmmw ) Miles
Alternative 1 ILLINOIS
Small Reservoir Office of

Water Resources
July 6, 2020
DEPARTMENT OF
NATURAL
RESOURCES

Exhibit 1. 16




about $3,390. This is a high cost Alternative that only generates a 37 percent reduction of $3,390
from $9,104.33 in the total amount of average annual damages. No detailed analysis of this

alternative was performed because it was cost prohibitive.

Alternative 2 - Large Reservoir

An earthen embankment would be constructed to create an inline reservoir upstream of Dieterich that
is larger than Alternative 1. This would be a gravity in gravity out design reservorir, with a low level
outlet. The reservoir would be constructed upstream of the Village in the upper watershed area to
store runoff. Construction of the embankment to a higher elevation would provide more storage than
Alternative 1. The 100 year pool elevation would be 584.3 feet and peak storage would be 323 acre
feet. This Reservoir significantly reduced discharges in Dieterich Creek and result in lower water
surface elevations that through Dieterich. However, the larger storage requires more land rights than

Alternative 1. It also would require more embankment material. (See Exhibit 2).

The larger reservoir Alternative generated total annual benefits of $7,621. The land rights required
would be 146 acres and would cost an estimated $584,000. The total project cost for this reservoir
was $1,070,683 and did not include an emergency spillway, principle spillway or low level outlet
structure costs. These additional costs would likely be significant. In addition to the high cost, it is
typically difficult to obtain large amounts of land rights necessary for such reservoir projects. Due to
the large amount of lands rights requirements and excessive costs, this Alternative 2 was considered

to be cost prohibitive. Thus, no further detailed component cost analysis was performed.

Alternative 3 - 100 Year Levee

This alternative would consist of a100-Year Levee which would be constructed along both sides of
Dieterich Creek. The levee would protect structures from the 100 year flood event. It commences
along the upstream side of the railroad where it would tie into sufficiently high ground. The levee
currently would extend from near X-section 4850.423 near the railroad bridge to X-section 6570.809

located just north of East EIm St. The levee would have an average height of 4.65 feet and a length

17
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of about 2,084 feet on each side of the channel. The total amount of fill required for the levee would
be 13,442 cubic yards. The total right of way required would be about 3.7 acres. The average width
of the levee would be around 38 feet which includes a 10 foot top width and 3 to 1 side slopes.

(See Exhibit 3). |

This alternative will protect 25 structures from flooding at the 100 year frequency event and delivers a
considerable amount of benefits, but has significant costs associated with it. The average levee width
is 38 feet on each side of the channel and would be constructed through property owners’ yards
which could make land rights difficult to obtain. Also, the Levee alignment directly interfered with two
homes and one apartment complex. Thus, some type of concrete or sheet pile wall construction
would need to be designed and constructed in these specific areas to implement any of the Levee

Alternatives. This construction would add to the Levee Alternatives costs.

This Alternative would have a total first cost of $578,279.03 and the total annual cost would be
$24,138.99. The total annual benefits would be $8,267.02 which yields a benefit to cost ratio of 0.34.
Thus, OWR could provide $218,850.77 towards project construction which is the amount of the
capitalized benefits. This would require the Village to fund the remaining costs of $360,428.26.

(See Table 4).

Alternative 4 - 50 Year levee

This alternétive consists of a 50-Year Levee which would be constructed along both sides of Dieterich
Creek. The levee would protect structures from the 50 year frequency flood event. It would
commence along the upstream side of the railroad where it would tie into sufficiently high ground.
The levee currently would extend from near X-section 4850.423 near the railroad bridge to X-section
6570.809 located just north of East EIm St. The levee would have an average height of 4.0 feet and
a length of about 2,084 feet on each side of the channel. The total amount of fill required for the
levee would be 12,079 cubic yards. The total right of way required would be about 2.8 acres. The
average width of the levee would be around 34 feet which includes a 10 foot top width and 3 to 1 side

slopes. (See Exhibit 4).

19
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This alternative will protect 22 structures from flooding at the 50 year frequency flood event and
delivers a considerable amount of benefits. This alternative has significant costs associated with it,
even though costs are IQwer than Alternative 3 because the Ievée is not as high. The average levee
width is 34 feet on each side of the channel and would be constructed through property owners’ yards
which could make land rights difficult to obtain. Also, the Levee alignment directly interfered with two
homes and one apartment complex. Thus, some type of concrete or sheet pile wall construction
would need to be designed and constructed in these specific areas to implement any of the Levee

Alternatives. This construction would increase the Levee Alternatives costs.

This Alternative would have a total first cost of $446,868.42 and the total annual cost would be
$18,653.54. The total annual benefits would be $6,062.75 which yields a benefit to cost ratio of 0.33.
Thus, OWR could provide $159,764.31 towards project construction which is the amount of the
capitalized benefits. This would require the Village to fund the remaining costs of $287,104.11.

(See Table 4). |

Alternative 5 - 25 Year Levee

This Alternative consists of a 25-Year Levee which would be constructed along both sides of
Dieterich Creek. The levee would protect structures from the 25 year frequency flood event. It would
commence along the upstream side of the railroad where it would tie into sufficiently high ground.
The levee currently would extend from near X-section 4850.423 near the railroad bridge to

X-section 6570.809 located just north of East EIm St. The levee would have an average height of 3.3
feet and a length of about 2,084 feet on each side of the channel. The total amount of fill required for
the levee would be 7,942 cubic yards. The total right of way required would be about 2.4 acres. The
average width of the levee would be around 25 feet which includes a 10 foot top width and 3 to 1 side
slopes. (See Exhibit 5).

This alternative will protect 20 structures from flooding at the 25 year frequency flood event and
delivers a considerable amount of benefits. The costs are lower for this alternative than Alternative 4
because the levee is not as high. However, this alternative also has significant costs associated with

it. The average levee width is 25 feet on each side of the channel and would be constructed through
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property owners’ yards which could make land rights difficult to obtain. The Levee alignment also
directly interfered with two homes and one apartment complex. Thus, some type of concrete or sheet
pile wall construction would need to be designed and constructed in these specific areas to |
implement any of the Levee Alternatives. This construction would add to the Levee Alternatives

costs.

This Alternative would have a total first cost of $359,208.24 and the total annual cost would be
$14,994.36. The total annual benefits would be $5,043.03 which yields a benefit to cost ratio of 0.34.
Thus, OWR could provide $132,892.87 towards project construction which is the amount of the
capitalized benefits. This would require the Village to fund the remaining costs of $226,315.37.

(See Table 4).

It should be noted the levees discussed in these Alternatives would also need to be extended slightly
further upstream to tie off into sufficiently high ground which would increase the current cost estimate
and reduce the benefit to cost ratio. Of course, the benefits would remain the same as currently

calculated so the capitalized benefits amounts would be unchanged.

Alternative 6 — Virginia St. Bridge Replacement

This alternative consists of replacement of the Virginia Street bridge with triple 12" x 8" RC box
culverts. Additionally, the channel will be relocated to the east at Virginia Street based on the
alignment provided by the Village. This realignment will eliminate a large bend in the existing channel
which has been causing some erosion along the west channel bank near the existing Virginia Street
bridge structure. A supplemental 12’ x 9" RC box culvert would also be constructed at Section Street

to further reduce water surface elevations upstream. (See Exhibit 6).

This Alternative would have a total first cost of $687,623.23 and the total annual cost would be
$28.703.32. This is the highest cost Alternative investigated that was considered. The total annual
benefits would be $4,411 which yields a benefit to cost ratio of 0.15. The cost for the Village would
be $571,395.23 which is also the highest cost Alternative for the Village. (See Table 4).
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Alternative 7 - Close Virginia St./Channel Realignment

This alternative would consist of removal of the Virginia Street bridge and clqsure of Virginia Street.
The channel will still be relocated to the east at Virginia Street based on the alignment provided by
the Village. The only differences would be that no roadway bridge structure would be constructed to
replace the existing bridge and Virginia Street would be closed permanently. Therefore, the proposed
channel would be open cut through Virginia Street at a different location and the existing bridge
structure would no longer convey flow. Also, the supplemental 12" x 9’ RC box culvert that was to be
constructed at Section Street would be eliminated. The existing channel would be filled as part of
this Alternative. very similar to the Alternative 6 just discussed above. This alternative was

investigated at the request of the Village. (See Exhibit 7).

Due to the lower water surface elevations which result from the channel relocation and removal of the
Virginia Street bridge structure, the channel velocities increase upstream. In some channel reaches
the velocities increase beyond the scour velocity. Also, a 10 percent or higher increase in existing
scour velocities does occur. The scour velocity for the channel which is 5.0 feet per second, is based
on soil type and vegetative cover. As a result, the channel would need to be lined with RR3 Riprap

where these velocities occur, to protect the channel from erosion. The Riprap adds substantial cost.

This Alternative would have a total first cost of $416,039.23 and the total annual cost would be
$17,366.64. The total annual benefits would be $3,855.67 which yields a benefit to cost ratio of 0.26.
Thus, OWR could provide $101,603.81 towards project construction which is the amount of the
capitalized benefits. This would require the Village to fund the remaining costs of $314,435.42.

(See Table 4).

Alternative 8 - Close Virginia St./Channel Realignment With Weirs
This alternative is identical to Alternative 7 except that two in-channel weir structures would be
constructed to reduce the velocities to levels that would be lower than scour velocity or less than a 10

percent increase in existing scour velocities. (See Exhibit 8).
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Reducing the amount of Riprap lining of the channel would reduce the Alternative costs. This
Alternative did reduce velocities and thus the Riprap requirements. However, it also greatly reduced
the flood control benefits to an insignificant amount as water surface elevations did increase

substantially.

This Alternative would have a total first cost of $ 261,153.10 and the total annual cost would be
$1,0901.26. The total annual benefits would be $322.65 which yields a benefit to cost ratio of 0.03.
Thus, OWR could provide $8,502.41 towards project construction which is the amount of the
capitalized benefits. This would require the Village to fund the remaining costs of $252,651. This
Alternative was not pursued any further because it really provided no meaningful flood reduction for

the Village. (See Table 4).

VIl. CONCLUSIONS

The Alternatives discussed above will reduce flood damages by varying amounts within Dieterich. As
previously mentioned, the Reservoir Alternatives were dropped from further consideration due to

excessive cost and will not be discussed here.

The 100-year Levee Alternative provides flood protection to structures up to and including the
100-year frequency and generates average annual benefits of $8,267 which is the highest amount of
benefits of all the Alternatives. It also has the second highest cost of all the alternatives at
$578,279.03. It has the highest benefit to cost ratio of 0.34 which is the same as the 25 Year Levee.

The 25-year design levee protects structures up to the 25-year frequency and has the lowest cost of
all the levee Alternatives at $359,208.24. It has the same benefit to cost ratio of 0.34 as the 100 year
Levee Alternative. The average annual benefits are $5,043 and OWR could provide $132,892.87 for

construction of this Alternative. The costs to the village would be $226,315.30.

The Levee Alternatives that were investigated result in the highest Average Annual Benefits but have
significant costs associated with them. Also, land rights could be very difficult to obtain as the levees
29



would be constructed along the channel through property owners’ yards. With average levee widths
ranging from 25 to 38 feet on each side of the channel, a significant amount of private property
acquisition would be required from the property owners. Also, the Levee alignment direcﬂy interfered
with two homes and one apartment complex. Thus, some type of concrete or sheet pile wall
construction would need to be designed and constructed in these specific areas to implement any of

the Levee Alternatives. This construction would add to the Levee Alternatives costs.

After consideration of the Alternatives that OWR investigated, the Village of Dieterich has selected
Alternative 7 - Close Virginia St./Channel Realignment, to be implemented. No roadway bridge
structure would be constructed to replace the existing bridge and Virginia Street would be closed
permanently. The proposed channel will intersect the roadway at a different location and the existing
bridge structure will no longer convey flow. Therefore, the proposed channel would be open cut
through Virginia Street at the new location. This Alternative includes a channel realignment that
eliminates a large bend in the channel in that area. The realigned channel would be located near
Loda Street about 358 feet east of the existing channel as measured along Virginia Street. The
realignment would extend from about 500 feet downstream of Virginia Street to 140 feet upstream as

measured along the realigned channel.

This Alternative would have a total first cost of $416,039.23 which includes construction,
mobilization, contingencies, right of way, engineering and design. The total annual benefits would be
$3,855.67 which yields a benefit to cost ratio of 0.22. OWR could provide $101,603.81 towards
project construction which is the amount of the capitalized benefits of the project. The Village would

be required to fund the remaining costs of $314,435.42.
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File: P:\Dieterich\ALL FINAL\HEC1\XCdé6-62.dat 9/1/2015, 2:32:30PM

XCD6-62.dat

ITERATION #2A

STORAGE VOLUMES FROM ITERATION 1A HEC RAS\EXISTING CONDITIONS51.PRJ
DIETERICH EXISTING CONDITIONS HEC1 MODEL
BULLETIN 70 RAINFALL

6 HR DURATION

100 THROUGH 2 YEAR FREQUENCY

CLARKS UNIT HYDROGRAPH

SCS CURVE NUMBER LOSS RATE

HUFF FIRST QUARTILE DISTRIBUTION

* AMC II CONDITIONS

P S T T S S

*DIAGRAM

D

T 10 14MARO9 0.0 250

JR PREC 1.0 .840 .725 .599 .513 .408

KK A SUBBASIN A

KM COMPUTE RUNOFF FROM SUB A

BA 2.43

IN 18

10 3

PB  5.56

PC 0 16 33 43 52 60 66 71 75
79

PC 82 84 86 88 90 92 94 96 97
98

LS 0 82.5

Uc 2.03 1.35

KK RT A

KO 1 1

RD

RC .04 .045 .04 5280  .0036  586.0

RX 0 100 141 148 152 159 200 350
RY 586. 581.0 579.8 577.5 577.5  579.8 581. 586.
KK Bl  SUBBASIN Bl

KM COMPUTE RUNOFF FROM SUB Bl

BA 1.29

LS 0 85.2

Uc  2.42 1.61

KK CA Bl

KM COMBINE SUBBASIN A AND Bl

HC 2 :

KK RT AB

KM CHANNEL ROUTE SECTIONS 8437.693-6570.809

RS 1 FLOW -1

sQ 0 437 662 847 1140 1414 1746 1931
sv 0 10.41 15.95 22.72 33.81  45.40 75.61  84.47
KK B2  SUBBASIN B2

KM COMPUTE RUNOFF FROM SUB B2

BA 0.21

LS 0 84.6

UC 1.80 1.20

KK CA B2

KM COMBINE SUBBASIN CA Bl AND B2

KO 1

HC 2

KK RT CB

Page:



File: P:\Dieterich\ALL FINAL\HEC1\XCd6-62.dat 9/1/2015, 2:32:30PM
KM CHANNEL ROUTE SECTIONS 6570.809--4553.983
RS 1 FLOW -1
SQ 0 459 685 873 1138 1422 1764 1955
SV 0 8.32 14.74 20.83 35.63 48.03 69.72 76.71
KK C2 SUBBASIN C2
KM . COMPUTE RUNOFF FROM SUB C2
BA 0.14
Ls 0 85.3
uc 0.79 0.53
KK CA_C2
KM COMBINE SUBBASIN CA B2 AND C2
HC 2
KKRT CA2
KM CHANNEL ROUTE SECTIONS 4553.983--3658.847
RS 1 FLOW -1
SQ 0 469 700 890 1160 1451 1797 1995
SV 0 3.57 5.55 7.38 9.18 11.55 13.11 15.06
KK Cl SUBBASIN C1l
KM COMPUTE RUNOFF FROM SUB Cl
BA 0.41
- LS 0 85.4
Uuc 1.22 0.81
KK CA_Cl1
KM COMBINE SUBBASIN A-C2-Cl
HC 2
KK RT_CT
KM CHANNEL ROUTE SECTIONS 3658.847--0
RS 1 FLOW -1
SQ 0 491 721 913 1183 1520 1888 2090
SV 0 22.08 34.17 45.25 63.52 74.98 85.63 95.77
KK D SUBBASIN D
KM COMPUTE RUNOFEF FROM SUB D
BA 1.51
LS 0 84.3
uc 2.10 1.40
‘KK CA D
KM COMBINE SUBBASINS A-C AND D
KO 1
HC 2
z7

Page:
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DIETERICH

DIETERICH CREEK HEC1 DISCHARGES

PERFORM ITERATIONS UNTIL DIFF IS LESS THAN 5%

BOLDED DISCHARGES ARE FINAL Q VALUES

LOCATION HEC1 ’ %
NODE |ITERATION|ITERATION| DIFF % |ITERATION| DIFF DIFF
#1 #2 DIFF #2A

ABOUT 1850 FEET UPSTREAM OF E. ELM STREET RT_AB 1545 1746 -201| -13.01 1746 . 0 0
1405 1414 -91 -0.641 1414 0 0

1140 1140 0 0 1140 0 0

847 847 0 0 847 0 0

662 662 0 0 662 0 0

437 437 0 0 437 0 0

JUST DOWNSTREAM OF E. ELM STREET RT_CB 1564 1764 -200| -12.79 1764 0 0
1422 1425 -3] -0.211 1425 0 0

1138 1140 -2| -0.176 1140 0 0

873 873 0 0 873 0 0

685 685 0 0 685 0 0

459 459 0 0 459 0 0

ABOUT 200 FEET DOWNSTREAM OF RR BRIDGE RT_CA2 1596 1797 -201] -12.58 1797 0 0
1451 1452 -1} -0.069 1452 0 0

1160 1161 -1] -0.086 1161 0 0

890 890 0 0 890 0 0

700 699 1] 0.1429 699 0 0

469 469 0 0 ' 469 0 0

ABOUT 300 FEET UPSTREAM OF CHURCH STREET RT_CT 1672 1888 -216| -12.92 1888 0 0
1520 1514 6] 0.3947 1514 0 0

1183 1183 0 0 1183 0 0

913 913 0 0 913 0 0

721 720 1] 0.1387 720 0 0

491 489 2| 0.4073 489 0 0

START OF STUDY CA D 2167 2453 -286| -13.2 2453 0 0
1970 1961 9| 0.4569 1961 0 0

1525 1527 -2| -0.131 1527 0 0

1188 1188 0 0 1188 0 0

944 942 2| 0.2119 942 0 0

647 645 2| 0.3091 645 0 0

Dieterich_Hec1_Q_Stor_lterations_Final




DIETERICH SUBBASIN TC AND R COMPUTATIONS

SUB TOTAL _ |SLOPE|(Tc+R)e [RITC+R)[Re  [Tce
BASIN |DROP |CHANNEL |[FT/MI |(HRS) (HRS)|(HRS)
(FT) |LENGTH
MI
A 50.79 T21] 41.98] 2.06 04| 0.82] 1.23
B1 26.45 7.00] 2427] 3.03 04| 1.21] 1.82
B2 43.86 095 46.17| 1.74 04| 0.69] 1.04
C1 37.40 061| 61.31] 117 04| 0.47] 0.70
C2 32.50 04| 135.42| 044] 04| 0.18] 0.26
D 49.78 7.88] 26.48] _ 3.50 04| 1.40] 2.10

R/(Tc+R)e = 0.4
(Te+ R)e = 35.2L7.39 X S*-.78

TC_CALC2.gpw
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HEC-RAS. Plan: Proposed River: dietrich creek Reach: upper

River St; il Q Total in ChiEl | “W.S: Ele
L : ) - (# : (U :

1746.00 574.38 582.92 581.78 582.98 0.000932 2.89 1040.48 620.06 0.19
1414.00 574.38 582.54 581.74 582.60 0.001142 3.08 818.17 554.59 0.21
1140.00 574.38 582.23 581.45 582.30 0.001350 3.24 650.94 .515.90 0.23
847.00 574.38 581.90 580.62 581.98 0.001528 3.33 487.92 475.16 0.24
662.00 574.38 581.74 580.04 581.82 0.001344 3.06 416.34 451.24 0.22
437.00 574.38 581.29 578.42 581.38 0.001369 293 238.01 280.69 0.22
1746.00 574.04 582.71 581.08 582.73 0.000362 1.69 1662.44 1075.81 0.12
1414.00 574.04 582.27 580.88 582.30 0.000472 1.83 1232.31 831.15 0.14
1140.00 574.04 581.88 580.18 581.91 0.000625 2.01 931.28 711.57 0.15
847.00 574.04 581.44 579.34 581.48 0.000894 227 639.48 628.04 0.18
662.00 574.04 581.19 578.87 581.26 0.001254 2.60 363.39 252.83 0.21
437.00 574.04 580.76 577.75 580.82 0.001196 2.37 259.03 223.38 0.21
1746.00 573.54 582.52 580.54 582.55 0.000498 2.14 1257.43 621.40 0.14
1414.00 573.54 582.01 580.36 582.05 0.000664 2.36 961.02 549.88 0.16
1140.00 573.54 581.55 580.23 581.60 0.000822 250 733.76 439.71 0.17
847.00 573.54 580.98 580.03 581.04 0.001106 2.73 506.84 353.86 0.20

1 662.00 573.54 580.64 578.66 580.70 0.001214 2.75 394.69 307.16 0.21
437.00 573.54 580.17| - 577.39 580.24 0.001336 2.72 263.52 256.85 0.21

|
1746.00 573.40 582.30 579.86 582.33 0.000311 1.86 1487.24 641.84 0.12
1414.00 573.40 581.74 579.67 581.77 0.000374 1.94 1155.41 543.88 0.13
1140.00 573.40 581.21 579.49 581.25 0.000469 2.06 888.75 472.16 0.14
847.00 573.40 580.44 578.14 580.49 0.000847 255 556.04 386.59 0.19
662.00 573.40 580.06 577.49 580.12 0.000901 2.51 423.56 302.71 0.19
437.00 573.40 579.53 576.63 579.59 0.001016 2.49 276.22 251.90 0.20
1764.00 572.30 582.24 579.61 582.26 0.000134 1.37 1996.58 765.67 0.08]
1425.00 572.30 581.68 579.52| 581.69 0.000152 1.39 1599.62 664.93 009
1140.00 572.30 581.13 579.28 581.14 0.000201 1.53 1245.29 626.87 0.10
873.00 572.30 580.21 578.73 580.25 0.000585 239 698.68 556.45 0.16
685.00 572.30 579.65 577.03 579.75 0.001211 3.25 370.75 314.17 0.23
459.00 572.30 578.85 576.11 579.04 0.002037 3.83 164.01 125.95 0.29
1764.00 572.16 582.20 578.77 582.22 0.000157 1.55 1779.32 723.03 0.10
1425.00 572.16 581.63 578.56 581.65 0.000201 1.67 1382.32 657.35 0.11
1140.00 572.16 581.06 578.30 581.09 0.000251 1.77 1046.05 542.41 0.12
873.00 572.16 580.06 577.97 580.11 0.000555 2.38 589.20 362.17 0.17
685.00 572.16 579.47 576.84 579.53 0.000653 241 396.06 290.80 0.18
459.00 572.16 578.63 575.96 578.70 0.000860 247 243.99 143.29 0.20
1764.00 572.16 582.20 578.77 582.21 0.000151 1.52 1773.33 721.47 0.09
1425.00 572.16 581.62 578.56 581.64 0.000196 1.65 1375.14 655.90 0.11
1140.00 572.16 581.05 578.32 581.07 0.000248 1.76 1038.36 540.13 0.12
873.00 572.16 580.03 577.97 580.08 0.000574 2.41 575.98 356.06 0.17
685.00 572.16 579.42 576.84 579.48 0.000684 245 382.87 274.86 0.19
459.00 572.16 578.56 575.96 578.64 0.000952 258 234.09 141.13 0.21
1764.00 571.95 582.19 578.45 582.21 0.000144 147 1790.81 720.09 0.09
1425.00| 571.95 581.61 578.06 581.63 0.000183 1.57 1392.11 654.28 0.10
1140.00 571.95 581.04 576.84 581.06 0.000225 1.65 1055.59 538.49 0.11
873.00 571.95 580.01 576.21 580.05| - 0.000489 2.18 591.91 352.86 0.16
685.00 571.95 579.40 575.69 579.46 0.000564 217 400.39 266.76 0.17
459.00 571.95 578.55 574.92 578.61 0.000581 2.14 259.40 115.00 0.17
Bridge
1764.00 571.95 582.19] 578.45 582.20 0.000144 1.47 1788.39 719.46 0.09
1425.00 571.95 581.60 578.06 581.62 0.000184 1.58 1388.84 653.36 0.10
1140.00 571.95 581.03 576.84 581.06 0.000227 1.66 1051.91 537.39 0.11
873.00 571.95 579.99 576.21 580.04 0.000500 220 585.65 349.90 0.16
685.00 571.95 579.39 575.69 579.44 0.000572 2.18 397.02 261.42 0.17
459.00 571.95 578.53 574.92 578.59 0.000591 2.16 257.69 114.86 0.17
1764.00 571.95 582.18 578.45 582.20 0.000145 1.47 1784.84 718.53 0.09
1425.00 571.95 581.60 577.48 581.62 0.000186 1.58 1384.81 652.24 0.10
1140.00 571.95 581.03 576.84 581.05 0.000229 1.67 1047.85 536.18 0.11
873.00 571.95 579.97 576.21 580.02 0.000512 2.22 579.44 346.94 0.16
685.00 571.95 579.37 575.69 579.42 0.000586 220 391.78 252.88 0.17
459.00 571.95 578.51 574.92 578.57 0.000605 2.18 255.22 114.65 0.17
1764.00 571.83 582.17 578.66 582.19 0.000138 1.48 1925.18 781.71 0.09
1425.00 571.83 581.59 578.48 581.61 0.000172 1.57 1493.61 692.87 0.10
1140.00 571.83 581.01 578.19 581.04 0.000225 1.71 1120.90 608.20 0.11
873.00 571.83 579.94 577.21 579.99 0.000580 245 583.95 393.58 0.18
685.00 571.83 579.29 576.66 579.38 0.000945 2.90 366.32 280.33 0.22
459.00 571.83 578.43 575.70 578.52 0.001043 2.70 213.36 119.77 0.23
1764.00 571.47 582.13 578.97 582.15 0.000172 1.73 1721.22 673.73 0.10
1425.00 571.47 581.53 578.33 581.56 0.000216 1.85 1340.94 610.93 0.11
1140.00 571.47 580.95 577.63 580.98 0.000253 1.90 906.95 358.39 0.12
873.00 571.47 579.82 576.68 579.87 0.000424 2.21 556.53 245.02 0.15




HEC-RAS Plan: Proposed

River: dietrich creek Reach: u|

Ri

cfs) - ) ) 2 : - (it .
685.00 571.47 579.12 576.04 579.18 0.000634 0.18
459.00 571.47 578.05 575.17 578.21 0.001462 3.31 162.59 81.10 0.27
1764.00 571.33 582.12 578.83 582.14 0.000153 1.65 1805.01 692.48 0.10
1425.00 571.33 581.52 578.19 581.56 0.000185 1.73 1416.80 618.07 0.1
1140.00 571.33 580.94 577.51 580.96 0.000197 1.70 1084.30 502.72 0.1
873.00 571.33 579.80 576.54 579.84 0.000363 2.07 607.30 307.83 0.14
685.00 571.33 579.09 575.90 579.14 0.000547 2.35 422.45 215.53 0.17
459.00 571.33 577.96 575.04 578.11 0.001385 3.25 167.17 86.58 0.26
Bridge
1764.00 571.19 581.78 582.05 0.001552 4.91 478.02 159.30 0.30
1425.00 571.19 581.19 581.46 0.001597 4.75 390.03 137.72 0.30
1140.00 571.19 580.62 580.88 0.001596 4.52 317.64 117.02 0.29
873.00 571.19 579.42 579.74 0.002263 4.77 207.97 65.41 0.34
685.00 571.19 578.75 579.04 0.002271 4.43 169.82 52.73 0.33
459.00 571.19 577.80 578.02 0.002205 3.84 124.99 41.81 0.32
1764.00 571.11 581.73 582.00 0.001518 4.87 482.58 160.34 0.29
1425.00 571.11 581.13 581.40 0.001564 4.71 393.73 138.70 0.29
1140.00 571.11 580.57 580.82 0.001563 4.48 320.79 118.00 0.29
873.00 571.11 579.34 579.66 0.002262 4.77 208.03 65.45 0.34
685.00 571.11 578.68 578.96 0.002269 4.43 169.86 52.74 0.33
459.00 571.11 577.72 577.95 0.002200 3.84 125.11 41.84 0.32
1764.00 570.87 581.58 581.83 0.001421 4.74 496.88 163.56 0.28
1425.00 6570.87 580.98 581.23 0.001467 4.59 405.28 141.70 0.29
1140.00 570.87 580.41 580.65 0.001465 4.37 330.56 120.98 0.28
873.00 570.87 579.09 579.41 0.002285 4.79 207.03 64.78 0.34
685.00 570.87 578.42 578.70 0.002300 4.45 168.94 52.52 0.34
459.00 570.87 577.48 577.70 0.002212 3.84 124.84 41.77 0.32
1764.00 572.53 581.11 578.16 581.72 0.002632 6.30 285.32 46.04 0.43
1425.00 572.53 580.68 577.56 581.14 0.002134 5.46 265.55 45.62 0.39
1140.00 572.53 580.23 577.00 580.57 0.001738 4.72 24522 45.18 0.35
873.00 572.53 578.98 576.40 579.32 0.002227 4.65 189.49 43.95 0.38
685.00 572.53 578.33 575.92 578.61 0.002113 4.25 161.86 40.50 0.37
459.00 572.53 577.41 575.27 577.61 0.001939 3.62 126.65 36.22 0.34
1764.00 572.53 581.10 578.16 581.71 0.002654 6.31 284.58 46.02 0.43
1425.00 572.53 580.67 577.56 581.13 0.002148 5.47 264.98 45.60 0.39
1140.00 572.53 580.22 577.00 580.57 0.001748 4.73 244.77 4517 0.35
873.00 572.53 578.97 576.40 579.30 0.002248 4.66 188.92 43.93 0.38
685.00 572.53 578.32 575.92 578.60 0.002129 4.26 161.36 40.40 0.37
459.00 572.53 577.40 575.27 577.60 0.001958 3.64 126.25 36.18 0.34
Bridge
1764.00 571.72 581.04 578.50 581.53 0.001491 5.86 318.15 421.89 0.38
1425.00 571.72 580.61 577.96 580.99 0.001235 5.13 295.41 396.48 0.34
1140.00 571.72 580.17 577.24 580.46 0.001034 4.50 271.46 292.35 0.31
873.00 571.72 578.85 576.39 579.17 0.001543 4.73 200.19 266.28 0.36
685.00 571.72 578.18 575.71 578.48 0.001680 4.51 163.89 167.49 0.37
459.00 571.72 577.24 574.89 577.49 0.001799 4.04 116.95 95.74 0.37
1764.00 570.68 581.26 577.23 581.28 0.000073 1.44 1751.41 487.59 0.09
1425.00 570.68 580.78 577.01 580.80 0.000071 1.37 1523.18 468.65 0.08
1140.00 570.68 580.30 576.60 580.31 0.000070 1.30 1302.28 439.97 0.08
873.00 570.68 578.97 575.33 579.00 0.000153 1.70 733.60 287.52 0.12
685.00 570.68 578.28 574.67 578.31 0.000224 1.91 538.28 274.63 0.14
459.00 570.68 577.29 573.85 577.35 0.000376 2.18 291.05 183.88 0.18
1764.00 570.86 581.24 577.64 581.27 0.000100 1.67 1525.98 443.65 0.10
1425.00 570.86 580.77 576.48 580.79 0.000097 1.58 1320.24 420.79 0.10
1140.00 570.86 580.28 575.88 580.30 0.000097 1.52 1120.75 401.02 0.10
873.00 570.86 578.94 575.23 578.98 0.000254 2.15 617.65 336.87 0.15
685.00 570.86 578.23 574.70 578.29 0.000345 2.31 414.86 231.61 0.18
459.00 570.86 577.21 573.97 577.30 0.000574 2.59 220.13 161.27 0.22
1764.00 570.33 581.21 577.92 581.24 0.000154 2.11 1376.96 515.01 0.13
1425.00 570.33 580.73 577.55 580.76 0.000140 1.94 1160.51 420.98 0.12
1140.00 570.33 580.25 576.32 580.28 0.000145 1.89 963.24 390.59 0.12
873.00 570.33 578.85 575.45 578.92 0.000387 2.7 498.81 261.88 0.19
685.00 570.33 578.10 574.89 578.20 0.000555 .2.98 331.02 192.68 0.22
459.00 570.33 577.00 574.07 577.17 0.000915 3.32 160.85 126.82 0.27
1764.00 570.60 581.12 577.07 581.21 0.000330 3.08 892.86 331.38 0.18
1425.00 570.60 580.63 576.22 580.73 0.000353 3.06 668.89 224.61 0.19
1140.00 570.60 580.15 575.59 580.24 0.000328 2.84 566.07 200.02 0.18
873.00 570.60 578.68 574.90 578.84 0.000673 3.54 317.91 140.02 0.25
685.00 570.60 577.91 574.36 578.10 0.000823 3.60 221.99 108.31 0.27
459.00 570.60 576.89 573.60 577.04 0.000813 3.13 148.49 41.68 0.26




RAS Plan: Proposed River: dietrich creek

Reach: upper (Continued)

sa Profile QTot hEl * Flow'Aréa
(cfs) (sq’
1764.00 570.45 580.80 576.36 581.15 0.000610 5.26 432.22 83.69 0.30
1425.00 570.45 580.45 575.70 580.68 0.000439 4.35 406.06 71.16 0.25
1140.00 570.45 580.03 575.07 580.21 0.000341 3.72 377.05 68.53 0.22
873.00 570.45 578.63 574.39 578.80 0.000409 3.63 287.02 59.61 0.23
685.00 570.45 577.90 573.89 578.05 0.000380 3.27 245.43 55.01 0.22
459.00 570.45 576.89 573.22 576.99 0.000322 2.71 193.11 48.60 0.20
1764.00 570.45 580.47 576.51 581.11 0.001028 6.63 276.53 297.25 0.38
1425.00 570.45 580.21 575.87 580.66 0.000740 5.53 268.38 286.85 0.32
1140.00 570.45 579.88 575.29 580.19 0.000541 4.61 257.74 67.39 0.27
873.00 570.45 578.52 574.55 578.79 0.000580 427 214.33 58.34 0.28
685.00 570.45 577.83 574.02 578.04 0.000508 3.74 192.23 53.73 0.25
459.00 570.45 576.86 573.30 576.99 0.000403 3.00 160.98 47.22 0.22
Bridge
1764.00 570.63 580.27 577.11 580.32 0.000243 2.48 1056.08 357.30 0.16
1425.00 570.63 579.42 576.50 580.10 0.001917 6.63 215.99 302.18 0.44
1140.00 570.63 578.97 575.92 579.47 0.001527 5.67 202.22 277.73 0.39
873.00 570.63 578.29 575.29 578.65 0.001292 4.85 181.04 240.09 0.35
685.00 570.63 577.65 574.75 577.93 0.001169 4.28 161.17 200.74 0.33
459.00 570.63 576.73 573.99 576.92 0.000996 3.48 132.68 124.23 0.29
1764.00 570.63 580.25 577.30 580.30 0.000221 237 1093.81 362.43 0.15
1425.00 570.63 579.69 576.94 579.74 0.000235 2.32 899.34 325.01 0.15
1140.00 570.63 579.15 575.84 579.20 0.000252 2.28 733.32 296.36 0.16
873.00 570.63 578.39 575.18 578.45 0000341 244 522.37 266.36 0.18
685.00 570.63 577.68 574.67 577.77 0.000508 2.73 354.28 216.67 0.21
_459.00 570.63 576.69 573.91 576.81 0.000767 2.90 187.76 128.64 0.25
1764.00 570.20 579.55 576.55 580.21 0.001257 7.32 301.97 54.97 0.44
1425.00 570.20 579.17 575.86 579.66 0.000989 6.30 281.12 53.26 0.38
1140.00 570.20 578.77 575.22 579.14 0.000773 5.39 260.48 51.51 0.34
873.00 570.20 578.12 574.45 578.39 0.000645 4.65 227.59 48.59 0.30
685.00 570.20 577.49 573.90 577.71 0.000570 412 198.11 46.06 0.28
459.00 570.20 576.62 573.24 576.76 0.000437 3.29 161.09 37.94 0.24
1764.00 570.20 579.54 576.55 580.20 0.001262 7.33 301.46 54.93 0.44
1425.00 570.20 579.16 575.86 579.65 0.000992 6.31 280.76 53.23 0.38
1140.00 570.20 578.77 575.22 579.13 0.000775 5.40 260.23 51.49 0.34
873.00 570.20 578.11 574.45 578.39 0.000646 4.66 227.40 48.57 0.30
685.00 570.20 577.49 573.90 577.71 0.000571 4.12 197.95 46.05 0.28
459.00 570.20 576.62 573.24 576.76 0.000438 3.29 160.99 37.93 0.24
Bridge
1764.00 570.01 579.56 576.79 579.95 0.001960 5.28 362.32 227.09 0.34]
1425.00 570.01 579.17 575.89 579.47 0.001632 4.64 334.95 204.82 0.31
1140.00 570.01 578.77 575.29 579.00 0.001363 4.08 306.91 180.01 0.28
873.00 570.01 578.10 574.61 578.29 0.001298 3.71 260.02 131.83 0.27
685.00 570.01 577.46 574.04 577.64 0.001327 3.48 215.60 92.75 0.27
459.00 570.01 576.58 573.20 576.72 0.001228 2.97 158.42 51.82 0.25
1764.00 570.01 579.52 576.79 579.75 0.001410 4.46 549.52 225.09 0.29
1425.00 570.01 579.11 575.89 579.32 0.001355 4.21 460.77 201.37 0.28
1140.00 570.01 578.69 575.29 578.89 0.001274 3.92 382.63 174.71 0.27
873.00 570.01 578.00 574.61 578.20 0.001382 3.79 278.65 124.76 0.28
685.00 570.01 577.34 574.04 577.54 0.001483 3.62 209.61 85.47 0.28
459.00 570.01 576.48 573.20 576.63 0.001330 3.05 153.47 48.30 0.26
1797.00 570.26 579.48 576.90 579.59 0.000848 3.35 781.79 333.79 0.22
1452.00 570.26 579.06 576.32 579.16 0.000843 3.21 649.75 292.33 0.22
1161.00 570.26 578.65 575.81 578.74 0.000799| 3.00 538.58 244.83 0.21
890.00 570.26 577.94 575.14 578.04 0.000883 2.92 393.76 170.60 0.21
699.00 570.26 577.25 574.50 577.36 0.001083 2.97 290.64 132.38 0.23
469.00 570.26 576.34 573.81 576.46 0.001387 2.97 176.66 74.49 0.26
1797.00 569.83 579.13 579.29 0.001061 3.63 568.83 165.21 0.25
1452.00 569.83 578.76 578.89 0.000911 3.24 510.65 151.32 0.23
1161.00 569.83 578.39 578.50 0.000771 2.87 458.20 137.31 0.21
890.00 569.83 577.68 577.78 0.000805 2.72 369.89 114.69 0.21
699.00 569.83 576.95 577.05 0.000922 2.75 290.77 101.89 0.22
469.00 569.83 575.98 576.08 0.001065 268 199.89 85.63 0.23
1797.00 569.59 579.11 575.17 579.24 0.000491 3.39 664.61 164.21 0.20
1452.00 569.59 578.75 574.57 578.85 0.000401 2.98 606.66 153.71 0.18
1161.00 569.59 578.38 .573.97 578.46 0.000326 2.60 552.56 146.31 0.16
890.00 569.59 577.67 573.39 577.74 0.000326 244 452.15 135.33 0.16
699.00 569.59 576.94 572.97 577.01 0.000369 2.42 356.78 124.01 0.17
469.00 569.59 575.96 572.39 576.03 0.000411 229 242.87 108.96 0.17
1797.00 569.59 579.16 579.19 0.000135 1.78 1387.48 410.20 0.11




pper (Continued)
ey :
Aefs) : ( : . Gafy o
1452.00 578.81 0.000122 1.64 1235.64 0.10
7 1161.00 569.59 578.41 578.43 0.000109 1.51 1092.34 378.16 0.09
U 17 890.00 569.59 577.69 577.72 0.000137 1.59 829.32 355.82 0.10
Upper. 70.81¢ 699.00 569.59 576.95 576.99 0.000220 1.87 573.41 334.12 0.13
3¢ . 469.00 569.59 575.96 576.03 0.000387 2.22 280.45 221.76 0.17
; 1797.00 570.83 579.15 576.72 579.19 0.000201 1.78 1225.47 407.44 0.11
pp : 1452.00 570.83 578.78 575.25 578.80 0.000188 1.67 1083.56 386.83 0.11
i £ 1161.00 570.83 578.40 574.66 '578.43 0.000176 1.56 948.45 364.96 0.10
upper 3 890.00 570.83 577.68 574.06 577.71 0.000248 1.74 699.35 334.43 0.12
699.00 570.83 576.93 573.59 576.98 0.000484 2.27 453.82 312.60 017
469.00 570.83 575.82 572.95 575.98 0.001291 3.29 142.79 128.86 0.27
Uppe 1 1797.00 570.83 579.13 575.89 579.17 0.000262 2.03 1121.26 392.81 0.13
5 1452.00 570.83 578.75 575.25 578.79 0.000247 1.91 978.95 367.54 0.12
1161.00 570.83 578.38 574.66 578.42 0.000232 1.79 848.16 341.32 0.12
890.00 570.83 577.65 574.06 577.69 0.000326 1.99 615.19 302.45 0.14
699.00 570.83 576.87 573.59 576.94 0.000632 2.58 389.62 270.04 0.19
469.00 570.83 575.73 572.95 575.90 0.001369 3.35 140.17 94.22 0.27
1797.00 570.83 579.13 576.72 579.16 0.000205 1.80 1217.39 406.41 0.11
1452.00 570.83 578.76 576.53 578.79 0.000192 1.68 1076.20 385.66 0.11
1161.00 570.83 578.39 574.66 578.41 0.000180 1.58 941.84 363.86 0.10
890.00 570.83 577.66 574.06 577.69 0.000257 1.77 690.52 333.70 0.12
699.00 570.83 576.87 573.59 576.93 0.000530 2.36 437.00 310.80 0.17
469.00 570.83 575.72 572.95 575.90 0.001378 3.35 139.87 108.51 0.27
Bridge
1797.00 569.48 578.26 576.73 578.50 0.000983 4.65 548.29 220.29 031
1452.00 569.48 577.92 574.93 578.16 0.000952 4.45 443.30 198.27 0.30
1161.00 569.48 577.57 574.31 577.78 0.000846 4.05 382.59 184.01 0.28
890.00 569.48 576.77 573.63 577.02 0.001087 4.21 258,03 156.78 0.31
699.00 569.48 576.19 573.08 576.50 0.001215 4.51 154.99 56.44 0.33
469.00 569.48 575.47 572.35 575.66 0.000853 3.46] 135.64 40.34 0.27
1797.00 569.04 578.19 575.17 578.37 0.000711 4.09 631.20 241.81 0.26
1452.00 569.04 577.87 574.46 578.02 0.000613 3.69 558.03 221.37 0.24
1161.00 569.04 577.53 573.84 577.66 0.000532 3.33 485.47 199.41 0.22
890.00 569.04 576.71 573.17 576.87 0.000695 3.49 335.51 168.50 0.25
699.00 569.04 576.14 572.65 576.31 0.000763 3.43 24526 153.27 0.26
469.00 569.04 575.41 571.92 575.53 0.000627 2.83 170.76 48.87 0.23
1888.00 569.51 578.13 578.19 0.000359 257 1004.82 357.39 0.18
1514.00 569.51 577.82 577.87 0.000317 2.36 895.89 344.01 0.7
1183.00 569.51 577.48 577.52 0.000282 2.16 781.22 329.35 0.16
913.00 569.51 576.59 576.66 0.000542 2.77 505.47 291.07 -~ 021
720.00 569.51 575.90 576.04 0.001010 3.52 318.63 247.51 0.29|
489.00 569.51 575.00 575.22 0.001684 4.07 146.74 82.93 0.36
1888.00 568.38 577.95 578.07 0.000540 3.49 753.22 249.37 0.23]
1514.00 568.38 577.67 577.77 0.000452 311| - 684.00 243.29 0.21
1183.00 568.38 577.36 577.43 0.000379 2.75 608.14 236.44 0.19
913.00 568.38 576.36 576.50 0.000711 3.38 384.32 214.98 0.25
720.00 568.38 575.59 575.77 0.001059 3.73 233.45 152.67 0.30
489.00 568.38 574.66 574.85 0.001310 3.60 150.44 72.04 ﬁ
1888.00 568.84 577.98 578.03 0.000262 2.48] 1067.86 338.96 0.16
1514.00 568.84 577.69 577.74 0.000222 2.22| 971.20 334.78 0.15
1183.00 568.84 577.37 577.41 0.000189 1.99 864.62 330.11 0.14
913.00 568.84 576.39 576.45 0.000315 2.31 567.05 263.12 0.17
720.00 568.84 575.62 575.71 0.000534 2.73 374.75 232.60| 0.22
489.00 568.84 574.67 574.77 0.000699 2.71 212.64 100.59 0.24
1888.00 568.84 577.98 578.03 0.000262 2.48 1067.39| 338.94 0.16
1514.00 568.84 577.69 577.73 0.000222 222 970.82| 334.76 0.15]
1183.00 568.84 577.37 577.41 0.000190 1.99 864.29| 330.09| %
913.00 568.84 576.39 576.45 0.000315 2.31 566.60 263.04| 0.17
720.00 568.84| 575.62 575.70 0.000536 2.73 374.00] 232.45| 022}
489.00 568.84 574.67 574.77 0.000702 2.71 212.24] 100.50| 0.24
1888.00 569.03 577.97 574.45 578.03 0.000243 2.47 1042.58 303.61 0.16
1514.00 569.03 577.69 573.87 577.73 0.000201 2.19 957.89 296.50 0.14]
1183.00 569.03 577.37 573.23 577.40 0.000166] 1.94 863.69] 293.98| 0.13]
913.00 569.03 576.39 572.64 576.44 0.000290 2.32 581.12 280.02] ﬂ‘
720.00 569.03 575.47 572.18 575.66 0.000846 3.57 204.47] - 233.60] 0.27
489.00 569.03 574.62 571.57 574.75 0.000700 2.90 169.99\ 87.34] 0.24
1888.00 569.03 577.92| -~ 574.46 578.01 0.000348 2.94 896.83 279.96
1514.00 569.03 577.65 573.84 577.71 0.000286] 2.61 821.46| 275.05
1183.00 569.03 577.33 573.24 577.39 0.000234] 2.29 737.53] 269.49
913.00 569.03 576.33 572.64 576.42 0.000409| 2.74 479.68| 244.60
720.00 569.03 575.41 572.18 575.61 0.000888] 3.64] 200.49] 186.80




f { f (sq
489.00 569.03 574.58 571.57 574.71 0.000730 167.40 0.24
1888.00 569.03 577.93 574.45 577.99 0.000251 2.50 1030.69 301.68 0.16
1514.00 569.03 577.65 573.87 577.70 0.000207 2.22 948.40 296.24 0.14
1183.00 569.03 577.34 573.23 577.38 0.000170 1.96 856.08 293.77 0.13
913.00 569.03 576.34 572.64 576.40 0.000307 2.38 567.91 279.08 0.17
720.00 569.03 575.40 572.18 575.61 0.000880 3.62 201.64 229.90 0.28
489.00 569.03 574.57 571.57 574.71 0.000726 2.93 168.03 85.57 0.24
Bridge
1888.00 568.65 577.28 574.95 577.33 0.000196 2.04 1108.20 316.86 0.14
1514.00 568.65 576.71 574.31 576.76 0.000205 1.97 949.76 310.30 0.14
1183.00 568.65 576.21 573.68 576.25 _0.000206 1.86 810.18 304.47 0.14
913.00 568.65 575.15 573.13 575.66 0.002208 5.77 159.07 292.12 0.45
720.00 568.65 574.71 572.70 575.10 0.001857 4.99 145.27 287.12 0.41
489.00 568.65 574.19 572.11 574.41 0.001291 3.84 128.38 281.00 0.33
1888.00 568.65 577.27 577.31 0.000281 2.14 1206.77 319.12 0.15
1514.00 568.65 576.70 576.74 0.000294 2.06 1027.87 312.50 0.15
1183.00 568.65 576.20 576.23 0.000294 1.95 872.09 306.62 0.15
913.00 568.65 575.33 575.38 0.000498 2.26 610.24 296.47 0.18
720.00 568.65 574.82 574.88 0.000666 2.42 460.97 290.53 0.21
489.00 568.65 574.20 574.28 0.000955 2.60 282.79 283.27 0.24
1888.00 567.96 577.19 577.25 0.000357 2.38 1045.88 268.78 0.16
1514.00 567.96 576.63 576.68 0.000370 2.28 894.65 264.51 0.16
1183.00 567.96 576.13 576.17 0.000365 2.14 763.14 260.75 0.16
913.00 567.96 575.21 575.27 0.000640 2.51 526.43 253.83 0.21
720.00 567.96 574.65 574.73 0.000911 2.74 385.73 249.63 0.24
489.00 567.96 573.98 574.08 0.001166 2.81 235.70 199.68 0.27
1888.00 567.68 577.09 573.96 577.16 0.000345 2.49 1026.41 284.84 0.16
1514.00 567.68 576.53 573.72 576.58 0.000343 2.35 871.65 261.24 0.16
1183.00 567.68 576.04 573.47 576.08 0.000315 2.13 748.40 238.96 0.15
913.00 567.68 575.07 572.44 575.13 0.000464 2.31 538.86 199.04 0.18
720.00 567.68 574.48 571.97 574.54 0.000572 2.37 423.10 190.60 0.20
489.00 567.68 573.76 571.26 ' 573.83 0.000724 2.38 289.36 183.80 0.21
1888.00 566.96 576.97 574.17 577.07 0.000537 2.86 802.14 192.92 0.20
1514.00 566.96 576.41 573.26 576.50 0.000527 2.66 695.91 186.97 0.20
1183.00 566.96 575.93 572.60 576.00 0.000482 2.40 607.46 181.87 0.18
913.00 566.96 574.91 571.96 575.00 0.000808 2.70 426.91 170.98 0.23
720.00 566.96 574.26 571.41 574.37 0.001058 2.90 318.22 165.33 0.26
489.00 566.96 573.45 570.58 573.60 0.001456 3.13 167.71 53.33 0.30
1888.00 567.16 576.57 573.26 576.98 0.001918 5.43 373.38 67.02 0.36
1514.00 567.16 576.11 572.75 576.42 0.001546 4.7 344.79 65.00 0.32
1183.00 567.16 575.72 572.26 575.94 0.001156 3.94 321.01 63.28 0.27
913.00 567.16 574.73 571.66 574.93 0.001220 3.70 263.51 55.82 0.28
720.00 567.16 574.14 571.15 574.30 0.001119 3.33 231.00 54.26 0.26
489.00 567.16 573.42 570.43 573.52 0.000887 2.72 192.30 52.33 0.23
Bridge
1888.00 566.74 576.25 574.07 576.68 0.003036 5.35 358.75 202.85 0.33
1514.00 566.74 575.87 573.69 576.19 0.002502 4.71 332.81 196.04 0.29
1183.00 566.74 575.55 573.14 575.78 0.001906 4.00 311.13 190.36 0.25
913.00 566.74 574.51 572.61 574.74 0.002604 4.24 240.15 134.54 0.29
720.00 566.74 573.90 571.53 574.12 0.002882 4.18 198.84 117.91 0.30
489.00 566.74 573.18 570.50 573.37 0.002888 3.85 149.87 78.22 0.29
1888.00 566.37 576.31 576.38 0.000628 2.63 929.95 281.07 0.16
1514.00 566.37 575.89 575.95 0.000588 247 814.47 271.11 0.15
1183.00 566.37 575.556 575.60 0.000502 222 723.30 262.98 0.14
913.00 566.37 574.44 574.52 0.000883 2.66 460.47 196.22 0.18
720.00 566.37 573.80 573.89 0.001114 2.80 343.36 172.17 0.20
489.00 566.37 573.05 573.15 0.001230 2.71 230.67 128.70 0.20
1888.00 565.58 576.13 572.65 576.17 0.000335 1.89 1228.27 357.08 0.12
1514.00 565.58 575.73 571.76 575.76 0.000286 1.69 1091.93 329.31 0.1
1183.00 565.58 575.42 571.03 575.45 0.000218 1.44 993.91 307.60 0.09
913.00 565.58 574.23 570.37 574.26 0.000370 1.68 667.28 247.36 0.12
720.00 565.58 573.50 569.85 573.563 0.000526 1.85 496.04 223.50 0.14
489.00 565.58 572.64 569.10 572.69 0.000796 2.04 315.71 196.18 0.16
1888.00 565.80 576.06 572.20 576.09 0.000207 1.52 1411.29 348.71 0.09
1514.00 565.80 575.67 571.18 576.70 0.000178 1.36 1277.46 341.83 0.08
1183.00 565.80 '575.38 570.56 575.40 0.000138 117 1177.61 336.22 0.07
913.00 565.80 574.14 570.00 574.17 0.000265 1.44 776.56 310.52 0.10
720.00 565.80 573.37 569.56 573.40 0.000397 1.62 549.21 278.82 0.12
489.00 565.80 572.45 568.82 572.49 0.000584 1.75 347.29 184.02 0.14




HEC-RAS Plan: Proposed River: dietrict creek Reach: u
. 3 rofile QTotal
. {cfs] (ftt). y (sq
1888.00 0.000158 1.40 1763.41 497.07
1514.00 575.65 0.000138 1.28 1577.36 475.80 0.07
1183.00 575.36 0.000108 1.11 1443.23 460.57 0.06
913.00 574.10 0.000227 1.45 903.67 381.95 0.09
720.00 564.77 573.30 0.000353 1.69 621.88 315.08 0.11
489.00 564.77 572.33 0.000563 1.93 358.74 225.05 0.14
1888.00 568.19 576.01 572.54 576.03 0.000199 1.31 1658.37 496.27 0.09
1514.00 568.19 575.62 572.32 575.64 0.000179 1.19 1473.29 475.21 0.08
1183.00 568.19 575.34 572.01 575.35 0.000144 1.03 1340.39 460.10 0.08
913.00 568.19 574.06 571.76 574.08 0.000370 1.40 797.14 380.28 0.12
720.00 568.19 573.23 571.51 573.27 0.000751 1.75 511.19 311.95 0.16
489.00 568.19 572.20 571.23 572.27 0.002316 2.46 238.36 215.59 0.27
1888.00 567.02 576.00 571.51 576.01 0.000111 1.33 2276.56 569.91 0.08
1514.00 567.02 575.62 571.28 575.63 0.000093 1.18 2064.67 545.79 0.08
1183.00 567.02 575.33 570.97 575.34 0.000070 0.99 1913.23 527.88 0.07
913.00 567.02 574.04 570.68 574.05 0.000124 1.15 1282.91 453.41 0.09
720.00 567.02 573.21 570.44 573.22 0.000188 1.28 923.88 404.57 0.10
489.00 567.02 572.16 570.10 572.18 0.000335 1.45 541.52 319.90 0.13
Bridge
1888.00 566.85 574.72 574.72 575.66 0.009249 8.67 285.99 144.32 0.66
1514.00 566.85 574.31 574.31 575.25 0.008736 8.34 230.68 127.04 0.64|
1183.00 566.85 572.74 572.12 574.38 0.015635 10.30 115.33 28.01 0.83
913.00 566.85 572.40 571.43 573.53 0.011594 8.54 106.87 23.73 0.71
720.00 666.86 572.05 570.86 572.88 0.009115 7.31 98.54 23.45 0.63
489.00 566.85 571.42 570.09 571.95 0.006701 5.82 83.99 22.97 0.54
1888.00 563.77 572.86 571.64 573.04 0.001785 4.37 677.10 336.49 0.30
1514.00 563.77 572.47 570.05 572.64 0.001762 4.16 553.88 289.39 0.29
1183.00 563.77 572.12 569.06 572.35 0.002167 4.44 359.95 166.19 0.32
913.00 563.77 571.76 568.35 571.96 0.001884 3.97 304.42 150.06 0.30
720.00 - 563.77 571.46 567.79 571.63 0.001595 3.58 260.95 136.77 0.27
489.00 563.77 570.94 567.01 571.07 0.001174 3.04 195.51 112.85 0.23
2453.00 564.37 572.11 570.61 572.22 0.001472 3.72 936.18 386.51 0.28
1961.00 564.37 571.76 570.30 571.86 0.001366 3.43 807.16 353.53 0.27
1527.00 564.37 571.39 570.02 571.48 0.001351 3.25 681.63 337.94 0.26
1188.00 564.37 571.06 569.70 571.14 0.001371 3.12 571.43 326.96 0.26
942.00 564.37 570.78 569.35 570.86 0.001403 3.02 482.22 317.79 0.26
645.00 564.37 570.35 569.08 570.42 0.001351 2.76 354.13 264.70 0.25
2453.00 563.56 571.61 570.13 571.72 0.001283 3.45 1038.56 487.59 0.26
1961.00 563.56 571.28 569.92 571.37 0.001283 3.30 879.07 457.86 0.26
1527.00 563.56 570.91 569.68 571.00 0.001282 3.14 720.98 405.69 0.25
1188.00 563.56 570.57 569.46 570.65 0.001284 2.99 591.75 363.60 0.25
942.00 563.56 570.29 569.24 570.37 0.001283 2.86 493.52 331.48 0.25
645.00 563.56 569.87 568.51 569.94 0.001285 2.67 364.39 280.59 0.24
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APPENDIX C
HYDRAULIC MODELING (HEC-RAS)
CALIBRATION
EXISTING CONDITIONS
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CLASS

Counf{ ID ADDRESS River Mile | 1st floor| Low Entry |Cont. Ratio |Str Code |Remark
1 1[100 W. Elm Business 6570.809| 596.50 596.50]  0.83  |SERV_P |Niebrugge Plum Apt. or Store
2| 1.1[100 W. Eim Business 6570.809| 596.50 596.50| 0.83 |SERV_P
3| 1.2|100 W. EIm Business 6570.809| 596.50 596.50] 0.83 |SERV_P
4| 1.3[100 W. Eim Business 6570.809| 596.50 596.50| 0.83 |SERV_P
5 2|100 E. Elm Residential | 6570.809| 592.40] 59110 050 |1SNB
6 3|102 E. Elm Residential 6570.809| 592.10| 59040/ 0.50 |1SNB
7 4|104 E. Elm Residential 6570.809| 590.50 589.00{ 050 |1SNB
8 5(106 E. EIm Residential | 6570.809| 590.40| 588.60] 050 |1SNB
10 6/108 E. EIm Residential 6570.809| 589.50| 587.90| 050 |1SWB
11| 6.1[108 E. EIm Residential | 6570.809| 586.50 586.50 0.50 |1SNB
12 7|202 E. Elm Residential 6570.809| 588.00] 586.40| 050 |1SWB
13 8|204 E. Elm Residential 6570.809| 587.40 585.20] 050 |1SWB
14|  8.1|204 E. Elm Res/Garage | 6570.809| 584.00 584.00] 0.50 |1SNB Garage
15|  8.2|204 E. Elm Res/Garage | 6570.800| 583.4 583.4| 050 |1SNB Shed
16 10208 E. Elm Residential 6570.809| 585.00 583.40| 050 |1SNB
17 11|207 E. Elm Residential 6570.809| 585.40 583.60] 050 |1SNB
18| 11.1|207 E. Elm Residential 6570.809| 583.70 583.70 0.50 |1SNB
19| 11.2|207 E. Elm Residential 6570.809| 583.70 583.70| 0.50 |1SNB
20 12206 N. Vine Residential 6570.809| 584.10 584.10 0.50 |1SNB
21| 12.1|206 N. Vine Residential 6570.809| 583.20 583.20| 050 |1SNB
22| 12.2|206 N. Vine Res/Garage | 6570.809| 582.70 582.70| 050 |1SNB Shed
23 13|203 N. Vine Residential 6238.826| 586.30 586.30| 050 |MH
24| 13.1|203 N. Vine Residential 6238.826| 583.60 583.60] 050 |1SNB
25 14|310 E. Maple Residential 6238.826| 581.30 579.30| 050 |1SNB
26| 14.1[310 E. Maple Residential 6238.826| 578.70 578.70| 050 |1SNB
27| 14.2{310 E. Maple Res/Garage | 6328.415| 579.40| 579.40] 050 |1SNB  |gShed
28 15{306 E. Maple Residential | 6328.415| 581.50| 581.50] 050 |MH
29 16|303 E. Maple Residential 5838.501| 581.10 578.90 030 |APT_P
30 17|212 E. Maple Residential 5763|  583.10 581.60] 050 |1SNB
31 18[210 E. Maple Residential 5838.501| 584.70 583.30| 0.50 |1SNB
32 19[209 E. Maple Residential 5763| 582.90| 578.70| 050 |MH
33 20/203 Shady Ln.  |Residential 5763| 587.50 58540/ 050 |2SWB  |Breezeway 585.1
34|  21|112 E. Maple Residential 5763| 586.70| 586.70| 050 |MH
35 22|304 E. Center Residential 6099.642| 582.10| 580.20 050 |1SNB
36| 22.1|304 E. Center Residential | 6099.642| 578.90| 580.90| 050 |1SNB
37|  23|308 E. Center Residential 6099.642| 582.40| 580.40] 050 |1SNB
38 24|E. Center Business 6238.826| 583.60 583.60] 038 |LT_E Bishop Township Bldg
39 25401 E. Center Residential | 5369.742| 586.70| 586.70| 050 |MH
40| 25.1|401 E. Center Residential | 5369.742| 584.40| 584.40| o050 |1SNB
41 26|312 E. Center Business 5369.742| 586.40 586.40| 021 |OFF_P  Funeral Home
42 27|305 E. Center Residential 5369.742| 587.10 58490 0.50 |1SNB
43| 27.1|305 E. Center Residential 5369.742| 585.50 585.50 0.50 |1SNB
44 28/106'N. Vine Residential | 5195.169| 580.50] =~ 578.70] o050 |1SNB
45 29/105 N. Vine Residential 5195.169| 581.30 580.00/ 2.00 |2SNB
46| 29.1|105N. Vine Res/Garage | 5195.169| 578.30 578.30 1.00 |1SNB North Garage




CounJ

CLASS

1D ADDRESS River Mile | 1st floor| Low Entry |Cont. Ratio |Str Code Remark
47| 29.2/105N. Vine Res/Garage | 5195.169| 578.90|  578.90|  0.50 1SNB  |South Garage
48 30{104 N. Vine Residential | 5195.169] 581.10]  579.90] 050  |1SNB
49 31/102 N. Vine Residential 5195169| 583.10| 581.40] 050  |1SNB
50| 31.1]102 N. Vine Residential 5195169| 582.50| 582.50] 050  |1SNB
51 32|103 N. Vine Rosidontial | 5195.169] 582.10]  579.20] 050  |1SWB
52| 32.1/103 N. Vine Res/Garage | 5195.169| 579.70|  579.70|  0.50 1SNB
53|  33|300 E. Section |Residential 5195.169] 586.20] 584.10] 050  |2SNB
54 34|E. Section Church 4773.4| 587.10 ss7.10] o008 |RFP Parish Center
55 35101 S. Vine Residential 4773.4| 587.40| 58580 050  [2SWB
56 36|204 E. Section  |Residential 5195.169| 580.50 578.90] 1.20 |1SNB  |Tan &Blue
57 37|206 E. Section  |Residential 4982.6| 579.90 57850 050 |1SNB
58 38|207 E. Section  |Residential 5195.169| 584.00 531.80/ 050 |2SNB
59 309|203 E. Section _|Residential 4773.4| 580.80 57840, 050 |2SNB
60 40|110 E. Section  |Residential 4982.6| 570.80 578.40[ 050 |2SNB
61 241|109 E. Section  |Residential 4773.4| 580.00 57820 050 |2SNB
62| 41.1|109 E. Section |Res/Garage 4773.4| 578.00 578.00 1.00 |1SNB Very big, 2 doors, Google photo
63 42|E. Section Warehouse 4982.6| 581.90 581.90 0.47|\WH_P  Wwright Family Trust
64 43|E. Section Warehouse 4982.6| 584.20 584.20 0.47|\WH_P  Wright Family Trust
65 44|Phone Co. Bld.  |Business 4982.6| 585.80 58580 083 |SERV_P |Montrose Mutual Telephone
66 45|111 N. Loda Residential 5369.742| 587.40 586.00] 050 |2SNB
67| 45.1]111 N. Loda Residential 5369.742| 585.30 585.30| 050 |1SNB
68 46|104 N. Loda Residential 5195.169| 582.70 sg2.70| o050 |1SNB
69| 46.1/104 N. Loda Res/Garage | 5369.742| 584.10 58440 o050 |1SNB North Garage
70 47|102 N. Loda Residential 5057.334| 584.80 58480 o050 |MH
71 48|105 N. Loda Residential 5057.334| 585.70 sg420] o050 |1SNB Addition 583.7
72| 48.1|105 N. Loda Residential 5057.334| 579.90 579.90] o050 |1SNB
73 49103 Railroad Residential 4553.083| 58570 58570] 050  |MH
74 50(200 E. Virginia  |Residential 4553.983| 583.20 581.40| 050 |1SNB
751 501|200 E. Virginia  |Residential | 4553.983| 580.70)  580.70]  0.50 1SNB
76|  51|202 S. Loda Residential | 3969.194| 586.10 58610 o050 |MH
77| 52|206 S. Loda Residential | 3658.847| 585.20 58520{ 050 |MH
78 53|103 Planters Business 3416.962| 585.10 585.10] 083 |SERV_P |Addis Archery
79 54|Church Street Business 3367.5| 576.00 576.00 0.50 1SNB Pump House
80|  55[307 Main Rosidential | 3047.804] 581.40] 579.90] 050 |2SNB
81| 55.1/307 Main Rosidential | 3047.804| 578.60]  578.60] 050 |1SNB
82|  56|313 Main Rosidential | 2776.037] 580.00] 57850 050  |1SNB
83 57|218 Main Church 3411.962| 577.70 57770 o008 |RFP Church
84|  58|214 Main Residential | 3411.062] 582.80] 58030 o050 |1SWB
85|  59(212 Main Rosidential | 3411.062] 580.80] 578.80 050  |1SNB
86| 59.1|212 Main Residential | 3411.962| 578.80 57880 050 |1SNB
87 60|208 Main Residential 3658.847| 580.10 578.00{ 050 |1SNB
88| 60.1/208 Main Residential | 3658.847| 577.40 s7740| o050 |1SNB
89 61/106 & 108 Main _|Business 4746| 584.20 58420 083 |SERV_P |EJWater
90| 61.1/106 & 108 Main __|Business 4746| 580.60 58060 083 |SERV_P |EJwater
91|.  62[102 Main Business 4982.6| 585.30 58530 083 |SERV_P |Montrose Mutual Telephone




Couri ID ADDRESS CLASS River Mile | 1st floor| Low Entry|Cont. Ratio |Str Code |Remark
92|  63|201Main___ |Business 4095.8| 583.40|  583.40, 0.83  |SERV_P |post Office
93 64203 Main Business 4095.8| 584.10 583.50|  0.48 |HOSP_P |pieterich Medical Center
94 65/213 Main Residential 3411.962| 585.80 583.20/ 0.50 |2SWB
95|  65.1/213 Main Residential 3411.962| 582.90 582.90{ 0.50 |1SNB
96 66/215 Main Residential 3411.962| 585.40 583.20| 050 |1SNB
97 67/217 Main Residential 3411.962| 585.20 583.40| 0.50 |1SNB
98|  67.1/217 Main Residential 3411.962| 583.80 583.80| 050 |1SNB
99 68|219 Main Residential 3367.5| 583.60 581.60] 050 |1SNB
100|  68.1/219 Main Residential 3367.5| 581.50 581.50 050 |1SNB
101 69/301 Main Residential | 3239.315| 583.70 582.10| 050 |2SNB
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PCDE-62.dat

ITERATION # 2

STORAGE VOLUMES FROM ITERATION HEC RAS Prop Cond VirginisStE_Stor.PRJ
DIETERICH PROPOSED CONDITIONS HEC1 MODEL TO STRAIGHTEN VIRGINIA ST
BULLETIN 70 RAINFALL

6 HR DURATION

100 THROUGH 2 YEAR FREQUENCY

CLARKS UNIT HYDROGRAPH

SCS CURVE NUMBER LOSS RATE

HUFF FIRST QUARTILE DISTRIBUTION

* AMC II CONDITIONS

ok X o o o X %

*DIAGRAM

D

IT 10 14MAROY 0.0 250

JR PREC 1.0 .840 .725 .599 .513 .408

KK A SUBBASIN A

KM COMPUTFE. RUNOFF FROM SUB A

BA 2.43

N 18

10 3

PB  5.56

PC 0 16 33 43 52 60 66 71 75
79

PC 82 84 86 88 90 92 94 96 97
98

LS 0 82.5

Uuc 2.03 1.35

KK RT_A

KO 1 1

RD

RC .04 .045 .04 5280  .0036  586.0

RX 0 100 141 148 152 159 200 350
RY 586. 581.0 579.8 577.5 577.5 579.8 581. 586.
KK Bl  SUBBASIN Bl

KM COMPUTE RUNOFF FROM SUB Bl

BA 1.29

LS 0 85.2

uc 2.42 1.61

KK CA Bl ,

KM COMBINE SUBBASIN A AND Bl

HC 2

KK RT AB

KM CHANNEL ROUTE SECTIONS 8437.693-6570.809

RS 1 FLOW -1

SQ 0 437 662 847 1157 1416 1768 1931
sv 0 10.31 15.80 22.23 31.53 43.13 76.67 84.41
KK B2  SUBBASIN B2

KM COMPUTE RUNOFF FROM SUB B2

BA 0.21

LS 0 84.6

UC 1.80 1.20

KK CA_B2

KM COMBINE SUBBASIN CA Bl AND B2

KO 1

HC 2

Page: 1
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KK RT CB
KM

RS 1
SO 0
sv 0
KK c2
KM

BA 0.14
LS 0
Uuc 0.79
KK CA C2
KM

HC 2
KKRT CA2
KM

RS 1
50 0
sv 0
KK c1
KM

BA 0.41
LS 0
uc 1.22
KK CA C1
KM

HC 2
KK RT_CT
KM

RS 1
SQ 0
sV 0
KK D
KM

BA 1.51
LS 0
Uuc 2.10
KK CA D
KM

KO 1
HC 2
77

CHANNEL ROUTE SECTIONS 6570.809--4553.983
FLOW -1
459 689 875 1185
7.84 13.26 18.65 29.05
SUBBASIN C2
COMPUTE RUNOFF FROM SUB C2
85.3
0.53
COMBINE SUBBASIN CA_B2 AND C2
CHANNEL ROUTE SECTIONS 4553.983--3658.847
FLOW -1
470 704 892 1209
2.78  4.48  6.61  8.74
SUBBASIN C1l
COMPUTE RUNOFF FROM SUB Cl
85.4
0.81
'COMBINE SUBBASIN A-C2-Cl
CHANNEL ROUTE SECTIONS 3658.847--0
FLOW -1
490 724 916 1213
22.05 34.36  45.45  66.12
SUBBASIN D
COMPUTE RUNOFF FROM SUB D
84.3
1.40

COMBINE SUBBASINS A-C AND D

1415
43.80

1440
11.22

1517
74.88

1790
69.23

1821
12.92

1919
86.82

1955
75.33

1995
14.91

2090
95.77

Page:

2



T

robeg

‘oG7¥

LT ¥
TCov

LT €
"0€

€€’V
TLEY

007
A%

€87 €
Vot

00°7¥
"Z8¢

067 €
T€8¢

¥
9 OILVd

‘689 "8L8
00°7¥ LT ¥
‘669 *G68
00" € 00°¢
vy “LS

LT ¥ LT 7
"299 ‘678
€8°€ L9 ¢
VL9 “LL8
L9 € 0Gc-¢
TE€ve AR
€8¢ L9 ¢
TCEV "G94
€e" € €e’ ¢
TEEv *L9G
TG~ 09°

S OILVY

7 OILVd

"v8Tl

00°7
*0c¢ctT

00°¢€
“LL

00° 7
"9GTT

06°€
"68TT

06°¢
6TV

L9°¢
“TLL

LT €
"vLL

€L’

¢ OILV¥d

ETIvT

00" ¥
‘vevt

€8°¢C
‘96

00° 7
‘9TvT

06" €
‘8871

06" €
‘616G

06°¢
*0L6

LT €
A

78

¢ OILVYd

"GTLT

LT ¥
08T

€8°¢

ECT

€eE"v
TETLT

06°¢
‘9T6T

€e €
"299

0G6°¢€
AN

LT €
"8GcCT

00°T

T OILVd

NOILVLIdIDHEd OL dHITdd¥ SOILVd

SHTIW HYYNOS NI VEYVY
SNOILVYILAdWOD

SYNOH NI XMYidd OL HWIL
‘ANODES ¥dd LddA OIdND NI SMOTA
ODINONODHE OILVA-NVTd HTAILTIAN d04d AYVWWAS

MOTA

ANTL
MO'TA

AWIL
MOTA

HWTL
MO'TA

HWNIL
MOT4H

HWNI L
MOTA

HNIL
MOTA

ANTL
MOTA

€6°¢€

€6°¢€

T¢

cLT €

cL"€E

6C° T

€v-c

€V ¢

Y99

a0 Id

zd ¥

cd

avy Id

T4 ¥

Td

NOILY

(QOIYAd-A0-ANH)

V

OL ddLNOod

+

+
IY dEINIIWOD ¢

+
LV HdYdDO0ddAH

+
OL ddLNod

+
IY QENIRWNOD ¢

l_l
IV HdYdDO0ddAH

+
OL ddILN0Y

+
LY HdYIDOAdAH

LS NOILVdHdO

dADVYLIS ANV MOTA MVYdd

WY0E:CP:8

‘GT02/6C/6

L0029 -4aDd\TOFH\T ISeTuTbhbaTa puo)d doId\T¥YNId TIY\USTI®lsTda\:d :oT1Td



4

:obeg

€8°¥ L9°¥ €8 ¥ €8° ¥ L9 ¥ 05" ¥ AW L |
“L%9 “T1S6 ‘96711 "PLST "TL6T "0TVT MOTa 66°G a ¥o +
IV QANIEWOD ¢
0G°€ €e-¢ €e ¢ LT € LT € LT € AW L
“peT ‘162 “LLE *80G "€€9 "TT8 MOTa 16°T a ¥
IV HAVIOO0JIAXH
007§ 00°§ LT"S LT"S LT"S €e°g AW L _
‘06¥ ‘vzl ‘816 “TT12T ‘97GT TLY8T MOTd 87"V 10 I¥ +
: 0l dEIN0¥
06" ¥ €€ 0S¥ €€ P L9°F 00°G TWNT L _
‘0TS "Z9L "G96 ‘6621 ‘9€GT 1981 MOTd 87" ¥ 10 WD +
LY QENISWOD Z
06°2 €z €e°z €€z L1°2 L1°2 AN L
“TL *GoT ‘9€T "Z8T RA 162 MOTa 9" 10 +
I¥ HAVIDOYAAH
06" ¥ 06" ¥ 06" ¥ 06 % €8°¥ 00°G TN L -
‘0LY “pOL ‘968 *802T "8EVT "8YLI MOTa L0 A O RAS +
: 0l QAIN0Y¥
0S¥ €e ¥ 06" ¥ €E ¥ L9 ¥ 00°G HWNT L _
0LV "G0L 168 6021 CTPPT "8FLT MOTd L0°¥ 20 YD +
LY QANIEWOD Z
0072 0072 €871 €8°T €8°T L9°T TWNT L
LT “T¥ "€g “TL 68 "BIT MOTd A 20 +
IV HAVIOOIdAH
06" ¥ €e 05" ¥ €€ L9° 7 00°G TN L
WZ0E:ZP:8 ‘ST02/62/6 LNO°Z9-AADA\TOHAH\T ISeTutbaTp puo)d doag\T¥NIA TIV\UDTI®3oTd\:d :9TTd



|BUI{~ SUOREIS) I0IST O LOBH youelaIa

0 000 00°Lv9 0 000 00'/¥9 0 000 00'L¥9 8.00L€°0 |00C 00°L¥9 0 0 S¥9 S¥9 L¥9
0 000 00156 0 000 00'156 0 000 00156 826S8€°L |00°€) 00°156 16GLL [L1 8¢6 6v6 vv6
LGSEE0 |00V 00'96LF  [8VPYPEET0- [00°Y- 00¢6LL |0 000 00961}  [20Z¥0S'0 |00'9 00964} 90§20 [6 061} 926°0- [L1- 6611 88L1
»069¢1°0- {00°C- 00'PLGL  [€GPPSZ0 |00V 009G} |/12v6L’L- [00°6)- 00'C¢/G)  |60S€€S'y |00'69 00°16S)  [ZI¥9'S |16 [44:13 LG |88 €191 Geal
1920500 |00'}L 00°1261  [6€G558'E- (006" 00'0/61  |S€89VL'E [00'VL 00'6¥0C  |¥Z6E59'0- |00'EL- 0066} |v¥8'L- [9E- 8861 LE16°0 |81 2561 061
€80€¥.'¥- |00°0C)- 00°0kvZ L€C69L°G |00'8EL 00°0£5¢  |6¥09} L'~ |00°00C- 00'26€C (1999999 |00°29} 00265C  [9/€60 [€C (344 0 0 €Sve £5¥C a vo AQNLS 4O LuviS
0 000 00°06¥% 0 000 00°06¥% 0 000 00°06¥% 6677020 |00'}L 00°06¥ 0 0 68Y €L0v°0 |2 68y L6¥
0 000 oo'veL 0 000 00'veL 0 000 00'veL G595€8'0 [00'9 00'veL 91690 |§ 8L LIy'0- e €L 0cL
I¥e8LZ0 00T 00'816 §98.12°0- |00'C- 00916 0 000 00816 1€9/E¥°0 |00V 00’816 9,0 |L V16 9vG'0- |G 343 916
88¥91°0-  |00°C- 00°bleL  |¥E6LYVCO |00°E 00'cleh  |69€598°L- [00°€C- 00'0lgl  |SeSLev'y |00°€S 00'€eCl  [8BOB'E [8Y 08L1 cel- |9l 8¢cl clel
26G90°0- |00}~ 00°91GL  |€V/GG'L- |00°¥C- 00161  |vZByie’lL {0002 00'L¥GL  |812€25°0- |00'8- 00'lesh  [e6e’l- fie- 6251 vscy |19 80§51 S/S1
vG6lGLe- |00'CL- 00°/¥8L  [29/169'v |00°98 00616} 10G18v'y- [00°98- 00'€e8l  |L6EVBE'E |00°€E9 00616} |6EEV'L |LC 9681 £060°G |10} €881 861 10 1d 1334.1S HOYUNHO 4O Wy3dLsdn L334 00€ Lno8v
0 000 00°0L¥ 0 000 00°0.Ly 0 000 00°0L¥ ¢celeo  |oo'k 0004y 0 0 69¥ 9wveyo |2 69y 744
0 000 00'v0L 0 000 00'¥0L 0 000 00'¥0L 80€GLL0 [00'G 0004 coblo|S 669 98°0- {9- 0L 869
€¥8¥Y’'0 |00V 00°968 9616€€°0- |00°E- 00'268 209111°0- [00°L- 00568 LS1¥/9'0 |00'9 00'968 0810 |L 068 €¥SS0 |§ 168 206
€1./280°0- (00"}~ 00'80ZF  [96/8¥2°0 |00'€ 00602}  [28€85°0 |00°L 00902} [69029€'€ |00'6€ 006611  [866G°0 [L 094} v6ee |I¥ 1911 80¢ck
6888¢€1°0- [00°2- oo'gevi 198296°0- <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>