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1 INTRODUCTION

Greene and Bradford, Inc. was authorized on December 28, 2008, by the Village of
Sherman, to perform a hydraulic study and prepare recommendations for drainage
improvements. Four areas were noted as susceptible to frequent flooding by the Village
and the Village Engineers, IE Consultants, Inc. These areas are as follows: Flaggland
Park, Georgetowne Oaks and Meredith Dr. near the Union Pacific Railroad, Quail Ridge,
and All His Children Daycare Center. This report summarizes the hydraulic study
completed for each area, the drainage problems found, and the recommendations for
improvements to prevent frequent flooding.

2 GEORGETOWNE OAKS, MEREDITH DR., & UNION PACIFIC R.R.

2.1 Overview

Georgetowne Oaks is a subdivision located south of Villa East between Bus. 55 and the
Union Pacific Railroad. Two drainage channels (one under Bus. 55 and the other under
Georgetowne Rd.) meet at the subdivision and flow southeast toward Meredith Rd. and
the U.P. Railroad (Exhibit 1). The culverts under Bus. 55 and Georgetowne Rd. are a 6’
X 6° box culvert and an 84” reinforced concrete cylinder pipe (RCCP) respectively. Once
the channels merge, the stream passes under a private bridge off Williamsburg Rd. and
through a 36 corrugated metal pipe (CMP), a 12” x 8’ box culvert under Meredith Dr., a
66 CMP, and a 6’ x 3.8” concrete arch culvert under the railroad. The stream then flows
south towards the Sangamon River. The drainage areas of the 6’ x 6 box under Bus. 55,
the 84 RCCP under Georgetowne Rd., and the 6° x 3.8’ concrete arch culvert under the
U.P. Railroad are 260 ac, 178 ac, and 518 ac respectively (Exhibit 2). A hydraulic survey
of the described drainage channel (reach) was completed January 2009.

2.2 Hydraulic Study and Results

Regular flooding has been observed upstream of the Georgetowne Rd. culvert, directly
upstream of the private bridge off Williamsburg Rd., and between the private bridge and
Meredith Dr. Meredith Dr. has also been flooded near the railroad (Exhibits 3 and 4).

The reach from the private bridge to 1000 ft below the U.P. Railroad concrete arch
culvert was modeled using the Army Corps of Engineers’ HEC-RAS model. HEC-RAS
is capable of modeling flow events through drainage channels, including culverts and
bridges. The layout of the model can be found in Exhibit 4. A number of smaller
culverts were surveyed and modeled (36” and 66 CMPs) in addition to the 12” x 8’ box
under Meredith Dr. and the 6’x 3.8’ concrete arch culvert under the railroad. The model
showed that the small culverts are drowned out during larger flow events and do not
contribute significantly to the recorded flooding in Georgetowne Oaks.

The limiting factor in the drainage system is the 6°x 3.8 concrete arch culvert under the
U.P. Railroad. This culvert is significantly smaller than the 12’ x 8” box culvert under



Meredith Dr. just 500 ft upstream. Under the existing conditions water backs up behind
the 6°x 3.8 concrete arch culvert while the railroad embankment acts as a dam. When
the backed up water overtops Meredith Dr., it diverts east along the road, through the
hole in the railroad embankment created by Meredith Dr., and into a drainage channel on
the east side of the railroad.

A house with a walkout basement and a finished floor elevation of 548.28 ft is located
just upstream of the 84” Georgetowne Rd. concrete culvert. This culvert was analyzed
using Bentley CulvertMaster® v3.2. The 10 yr and 25 yr flow events (265 cfs & 360 cfs)
correspond to inlet controlled headwater elevations of 548 ft and 549.3 ft respectively.
Meaning, the walkout basement may flood during the 25 yr flow event.

2.3 Recommendations and Estimated Cost
2.3.1 Meredith Rd. & and Union Pacific R.R.

For the existing conditions, a home in Georgetowne Oaks located on Williamsburg Rd.
directly upstream of the private bridge (River Sta. 39+39) begins to flood during flow
events larger than the 50 yr event and Meredith Dr. floods during flow events larger than
the 5 yr event (Exhibit 5). The flood sensitive home in Georgetowne Oaks has a patio
with an elevation of 547.57 ft and a finished floor elevation of 549.64. Meredith Dr.
floods when the water elevation at River Sta. 27+45 reaches 545 ft. Meaning, the
overflow along Meredith Dr. and to the east side of the railroad during flow events larger
than the 5 yr event acts as a release valve that keeps Georgetowne Oaks from flooding
more often.

A larger culvert opening should be installed under the U.P. Railroad to prevent flooding
of Meredith Rd. and Georgetowne Oaks. If the existing concrete arch culvert is left in
place, an 8’ x 8° box culvert installed next to and at the same grade as the existing arch
culvert should prevent homes in Georgetowne Oaks from flood during the 100 yr flow
event. Meredith Dr. may flood during the 50 yr flow event (Exhibit 6).

If the existing concrete arch culvert is removed or abandoned, a 12’ x 8 box culvert
installed at the same grade as the existing arch culvert should prevent homes in
Georgetowne Oaks from flood during the 100 yr flow event. Meredith Dr. may flood
during the 50 yr flow event (Exhibit 7).

2.3.2 Georgetown Rd.

A second pipe culvert should be installed to prevent flooding upstream of the 84 RCCP
under Georgetown Rd. A 72” RCCP laid next to and at the same grade as the existing
84” culvert should prevent flooding up to the 50 yr storm event (470 cfs). See Exhibits 8
& 9 for the existing and proposed model outputs respectively. The additional culvert
should not cause an increase in the downstream water surface elevation for a given flow
and should not increase the likelihood of flooding for the home immediately downstream.



Nonetheless, the undersized railroad culvert should be addressed before an additional
culvert is installed under Georgetowne Rd.

The estimated construction costs for the Georgetowne Rd. and U.P. Railroad culverts are
presented in Exhibit 10.

2.3.3 Steeplechase

Steeplechase Subdivision is located south of Meredith Dr. and downstream of the
concrete arch culvert under the railroad. The 4% Addition of the subdivision has not yet
been constructed, but will be located on the west side of the drainage channel while the
rest of the subdivision is on the east side. The road, Aintree Chase, and subsequent
bridge connecting the two halves of the subdivision will span the drainage channel. At
that location, the upstream drainage area is about 780 acres and the conservative 10 yr
and 100 yr flow events are over 700 cfs and 1300 cfs respectively. Considering the
significant flows and drainage area, a full hydraulic review of the proposed bridge design
should be completed before the bridge is approved. An undersized or under designed
bridge at that location will result in flooding upstream and/or failure of the bridge itself.
A hydraulic bridge review is beyond the scope of this report.

3 RED BUD & NORTH HAVEN
3.1 Overview

Red Bud and North Haven subdivisions are located between Old Tipton School Rd. and
Bus. 55 south of Saint Johns Dr. Two drainage channels (one under Old Tipton School
Rd. and the other under Stardust Dr.) meet in Red Bud and flow through the 6” x 6” box
culvert under Bus. 55 towards Georgetowne Oaks (Exhibit 11). The channel under Old
Tipton School Rd. drains Red Bud Run and parts of the agriculture field west of Old
Tipton School Rd. The channel under Stardust Dr. drains the outlet of Flaggland Lake,
North Haven and Villa West subdivisions, and part of the agriculture field west of Old
Tipton School Rd. The drainage area of the 6’ X 6’ box culvert under Bus. 55 is 260 ac
(Exhibit 12). A hydraulic survey of the area was completed in March 2009.

3.2 Hydraulic Study and Results

Four houses are located in the area and have flood sensitive elevations of between 551.5
ft — 556 ft (Exhibit 13). Regular flooding has been observed between Stardust Dr. and
the Bus. 55 box culvert but the homes have flooded very infrequently. The 6’ x 6° box
culvert under Bus. 55 was analyzed using Bentley CulvertMaster® v3.2. The analysis
included downstream flood conditions caused by the undersized arched railroad culvert
near Meredith Dr. described and analyzed in Section 2. The high water caused by the
arched railroad culvert contributes to the flooding in Red Bud and North Haven during
large storm events such as the July 12, 2008 flood. The high water on the downstream
side of the culvert (in Georgetowne Oaks) makes the culvert inefficient and contributes to



the high water on the upstream side. The railroad culvert contributes to the flooding
upstream of Bus. 55 only during flow events larger than the 50 yr event.

For flow events less than the 50 yr event, the 6” X 6’ box culvert under Bus. 55 is the
limiting factor that causes high water in Red Bud and North Haven. The headwater
elevations for the 50 yr and 100 yr events are 551.2 ft and over 552 ft respectively
(Exhibit 14). Meaning, one home may experience limited flooding during flow events
larger than the 50 yr event and three homes will experience flooding during flow events
larger than the 100 yr event, such as the July 12, 2008 flood.

3.3 Recommendations and Estimated Cost

Installing an additional culvert under the Union Pacific Railroad as described in Section
2.3.1, will minimize flooding during large flow events such as the July 12, 2008 storm.
The additional culvert under the railroad will alleviate high water in Georgetowne Oaks
and reduce the tailwater effects on the Bus. 55 box culvert. Lower downstream water
elevations should allow the 6° x 6° box culvert to flow efficiently during large storm
events and reduce flooding upstream of Bus. 55 by 1-1.5 ft depending on the size of the
storm event. The Bus. 55 culvert headwater elevation for the 100 yr event should be
reduced to 551.3 ft if a larger culvert is installed under the Union Pacific Railroad
(Exhibit 15). Meaning, the homes in Red Bud and North Haven should flood only during
flow events larger than the 100 yr event.

Installing a second 6’ x 6 box culvert next to and on the same grade as the existing box
culvert would reduce flooding upstream of Bus. 55 by 1-3 ft depending on the size of the
storm event. However, the additional culvert may increase the likelihood of flooding
between the railroad and Georgetowne Oaks. Installing an additional culvert under Bus.
55 is not recommended, especially if an additional culvert has not been installed under
the Union Pacific Railroad near Meredith Dr as per Section 2.3.1.

4 QUAIL RIDGE
4.1 Overview

Quail Ridge Park is located between the railroad and First St. north of Meredith Dr. and
south of Gooseneck Tr. and Grouse Ct. (Exhibit 16). The park has a number of natural
springs and is the main drainage way for parts of Quail Ridge and The Prairie at
Brookside Glen subdivisions (Exhibit 17). The water flows south through twin 30”
CMPs under a dirt berm and an 8’ x 5° box culvert under Meredith Dr. and towards the
Sangamon River. The berm over the 30” CMPs creates a detention pond that covers half
of Quail Ridge Park during large storm events.

Quail Ridge Park remains wet and swampy most of the year due to the natural springs
and the unmaintained and undefined nature of the channel. Grading work prepared by IE
Consultants was ongoing during the winter of 2008-2009 and designed to alleviate the



flooding issues by creating a uniform channel to increase conveyance. The ongoing
grading project extends from the north end of the park to the twin 30” CMPs, which are
located 350 ft upstream of Meredith Dr. The proposed channel should effectively drain
the natural spring water and low flow events if it is properly maintained. Vegetation
should be established as quickly as possible to prevent erosion. The channel and
floodplain should be mowed regularly and cleared of debris to maintain adequate
conveyance. The twin CMPs should be cleaned and cleared of debris.

4.2 Hydraulic Study and Results

The drainage way was modeled from the north end of the park to 500 ft below the 8’ x 5’
box culvert under Meredith Dr. using the Army Corps of Engineers’ HEC-RAS model
(Exhibit 18). Survey data collected in February 2009 was used to supplement the channel
design proposed by IE Consultants. At the time of the survey, the twin 30” CMPs were
partially buried and full of dirt and debris.

Under existing conditions the detention berm over the twin 30” CMPs (clear of dirt and
debirs) is overtopped during the 100 yr storm event (Exhibit 19). The 8’ x 5’ box under
Meredith Dr. is sized appropriately. The twin 30” CMPs are sized appropriately but are
placed at an insufficient grade to prevent overtopping of the detention berm. The
resulting high water is contained within the park and backyards of the adjacent homes
and doesn’t cause structural flooding. Homes, many with walkout basements, line the
east and north sides of the park but the finished floor elevations of all the homes are at
least 4 ft above the 100 yr water surface elevation.

4.3 Recommendations and Estimated Cost

The swampy nature of the park is being addressed by the ongoing grading and
channelization project. The proposed channel should provide adequate drainage as along
as it is properly vegetated and maintained. The twin 30” CMPs should be re-laid to the

originally designed grade to prevent overtopping during the 100 yr event.

The detention pond created by the berm will need to be addressed if the proposed
addition of Quail Ridge is completed by extending Pheasant Run south between the
railroad and Quail Ridge Park (Exhibit 16). The proposed lots located at the southern end
of the addition will be located next to the twin 30” CMPs and may be within the 100 yr
event floodplain. The proposed finished floor elevations of the new homes should be at
least 1 ft above the 100 yr water surface elevation. A specific recommendation can not
be provided until the final plans of the proposed subdivision extension are accepted.

The estimated construction costs for the Quail Ridge recommendation is presented in
Exhibit 20.



5 ALL HIS CHILDREN DAYCARE CENTER

5.1 Overview

All His Children Daycare Center is located at 615 St. Johns Dr. in Sherman. The
Daycare Center sits between Bus. 55 and the railroad. The Daycare Center and nearby
drainage network was surveyed in January 2009. The building has a walkout basement
with a finished floor elevation of 562.28 ft. An open drainage channel is located behind
the Daycare Center and flows south through triple 60 CMPs about 200 ft downstream
(Exhibit 21). The drainage area of the triple CMPs is approximately 147 acres and
extends north to Andrew Rd. between Middleburg Dr. and First St (Exhibit 22). A single
60 inch CMP empties into the drainage channel directly upstream of the Daycare Center.

5.2 Hydraulic Study and Results

Bentley CulvertMaster® v3.2 was used to analyze the triple 60” CMPs. The 50 yr flow
event (410 cfs) corresponds to an inlet controlled headwater elevation of approximately
562 ft (Exhibit 23). Given the steep slope of the channel upstream and downstream of
the triple culverts, the inlet of the triple culverts is the limiting factor. The finished floor
of the basement (562.28 ft) floods at approximately the 50 yr flood event (562 ft).

5.3 Recommendations and Estimated Cost

The walkout basement of All His Children Daycare Center is located within the
floodplain of the drainage channel. The back side of the Daycare Center itself forms the
west bank of the channel and the railroad embankment forms the east side of the channel
at flood stage. The location of the building and the low elevation of the walkout
basement limit what can be done to prevent flooding.

Option 1 is to install a forth 60” CMP next to, and on the same grade as the existing triple
60" CMPs. This should lower the headwater elevations for all flow events and prevent
flooding of the Daycare Center during the 100 yr storm event (Exhibit 24). However, the
addition of a forth 60” CMP may increase the frequency of flooding at the 84” RCCP
under Georgetown Rd. Georgetown Rd. and the nearby flood susceptible residence (See
Section 3.2) are directly downstream of the outlet of the triple 60” CMPs.

Option 2 involves installing a 12’ x 6’ box culvert extending from north of the Daycare
Center to the existing inlet of the triple 60” CMPs (Exhibit 25). The single 60 CMP
located directly north of the Daycare Center would be extended and connected to the box
culvert. The box culvert and all pipe junctions would be buried with fill and graded to
match the surrounding area. This option would move the inlet of the culvert drainage
system north of the Daycare Center and bury the existing open channel. Any rise in the
water surface elevation due to the culvert system would be located at the inlet of the box
culvert and remain upstream of the Daycare Center. However, consideration should be
made for the headwater effects at the box culvert inlet and the potential of flooding
upstream structures such as Good Shepherd Lutheran Church located at 6086 Bus. 55.



Also, there may be insufficient space between the railroad and the Daycare Center to
place a 12° x 6’ box culvert without disturbing the embankment or the Daycare’s
backyard playground.

These are only two of many options the Village could implement. There are no cost
effective solutions to prevent flooding at the Daycare Center. A walkout basement is
inappropriate for that location. The potential for flooding would have been obvious at the
time of construction. The engineering effort required to remedy this, largely private,
issue is a significant amount and outside the scope of this report.

The estimated construction costs for both options are presented in Exhibit 26.

6 FLAGGLAND PARK
6.1 Overview

Flaggland Park is located on the southeast corner of Old Tipton School Rd. and Andrew
Rd. Five areas within the subdivision flood regularly; (1) the corner of Flaggland Dr. and
Westhampton Dr., (2) Old Tipton School Rd. between Flaggland Dr. and Portland Dr.,
(3) the corner of Flaggland Dr. and Middelburg Dr., (4) the corner of Trenton Dr. and
Rutgers Dr., and (5) the corner of Westhampton Dr. and Trenton Dr. (Exhibit 27).

Flaggland Park was surveyed in January 2009. At that time, the storm sewer drainage
systems and drainage areas were mapped. The subdivision drains into Flaggland Lake
through two storm sewer networks (Exhibits 28 & 29). The smaller network runs south
along Old Tipton School Rd. and east along Flaggland Dr. for one block before emptying
into the west side of Flaggland Lake via a drainage ditch. This network drains 34 acres
of farmland and parts of Old Tipton School Rd., Flaggland Dr., and Westhampton Dr.
The larger network drains the rest of the subdivision, including the park, and empties into
the east side of Flaggland Lake via Upper Flaggland Lake (Exhibit 30).

6.2 Hydraulic Study and Results

The small network was analyzed using the Rational Method. The analyses for the
existing and proposed network are shown in Exhibits 31 & 32 respectively. Many of the
pipes in the network lie at little to no slope. The lack of a grade makes the network
inefficient. During a relatively small storm event (Syr) there is no capacity to convey the
large runoff flows from the farm field located west of Old Tipton School Rd. In the past,
water has run over Old Tipton School Rd. and into the garages and basements of the
homes located across the street from the farm field runoff inlet (Area 2). The drainage
ditch into which the small network drains has a mild slope and is only 1.5 ft deep. Asa
result, tail water conditions limit the effectiveness of the sewer system during flood
events.



The large network was also analyzed using the Rational Method. The analyses for the
existing and proposed network are shown in Exhibits 33 & 34 respectively. The pipes are
generally undersized to handle the Syr storm event. The 5 yr event is generally
considered the minimum storm event upon which to design. Undersized pipes likely
cause the flooding that frequently occurs at the corner of Trenton Dr. and Rutgers Dr.
(Area 4). The flooding at the corner of Westhampton Dr. and Trenton Dr. (Area 3) is due
to the inadequate number of sewer inlets located at that intersection. Four or five inlets
are needed to efficiently drain the Syr storm event but there are only three. In addition,
the network outlet is partially submerged by Upper Flaggland Lake, which slows the flow
of water out of the network.

6.3 Recommendations and Estimated Cost
6.3.1 Small Storm Sewer Network

The small network is overloaded by the runoff from the farm field west of Old Tipton
School Rd. and inefficient due to mild pipe slopes and tail water effects at the network
outlet. Our solution for the small sewer network includes two phases. Phase 1 is to re-
grade the drainage ditch that connects the network outlet to Flaggland Lake (Exhibit 35).
Re-grading the ditch to a deeper, steeper channel should reduce tailwater effects at the
network outlet and increase the flow rate. Phase 1 is designed to alleviate flooding at the
corner of Flaggland Dr. and Westhampton Dr. (Area 1).

Phase 2 involves diverting the farm field runoff around the existing sewer network and
into the re-graded drainage ditch (See Phase 1). Phase 2 is designed to alleviate flooding
at Area 2. Two options are available. Option 1 involves re-grading the roadside ditch on
the west side of Old Tipton School Rd. from Structure 1 to a new inlet, Structure 1b. The
runoff would flow down the roadside ditch, enter a 30” pipe at Structure 1b, and flow
under the road and, to the re-graded drainage ditch leading to Flaggland Lake (Exhibit
36).

Option 2 is to pipe the farm field run-off from the existing inlet at Structure 1 around to
the Flaggland Lake drainage ditch. The pipe would run from the existing inlet, south
along the west side of Old Tipton School Rd., and then east under the road and into the
ditch (Exhibit 37). Option 1 and Option 2 are similar but the former would utilize the
roadside ditch and reduce the required pipe length by half. Options 1 and 2 would also
require the Village to obtain drainage easements.

Option 3 for Phase 2 involves constructing a detention pond to capture the farm field
runoff and release the water slowly into the existing sewer system (Exhibit 38). The
detention pond would be located on the west side of Old Tipton School Rd. and would
require the Village to purchase the necessary land to accommodate the detention pond.

The estimated construction costs for the Flaggland Small Storm Sewer Network
recommendations are presented in Exhibit 39.



6.3.2 Large Storm Sewer Network

The pipes of the large network are generally undersized to handle the Syr storm event and
inefficient due to mild pipe slopes and tail water effects at the network outlet. Our
solution for the large sewer network includes three phases.

Phase 3 involves lowering the water surface elevation of Upper Flaggland Lake in order
to reduce tailwater effects at the network outlet. Twin 18” concrete culverts connect
Upper Flaggland Lake to Flaggland Lake (Exhibit 40). The lay of the culverts cause the
water surface elevation of Upper Flaggland Lake to be at least 0.7 ft higher than the water
surface elevation of Flaggland Lake. Lowering the water surface elevation of Upper
Flaggland Lake will reduce tailwater effects at the network outlet and increase the flow
rate. Dredging Upper Flaggland Lake may be necessary due to the lowered pool water
surface elevation. Phase 3 also involves breaking the large Flaggland sewer network into
two separate networks, the east and west networks (Exhibit 41). The east network
includes the sewer system that runs along Rutgers Dr., the east side of Flaggland Park,
and Middleburg Dr. The west network includes the sewer system that runs along Trenton
Dr., Baylor Ct., and the west and south sides of Flaggland Park. The system will be
separated between Structures 19 and 30. A new 30” pipe will be installed from Structure
19 to Upper Flaggland Lake to provide an outlet for the west network. The 24” pipe from
Structure 37 to Upper Flaggland Lake will be replaced with a 30” pipe. Phase 3 is
designed to alleviate flooding at the intersection of Flaggland Dr. and Middleburg Dr.
(Area 3) and increase the efficiency of the drainage system.

Phase 4 involves replacing sections of the existing pipes of the east network under
Flaggland Park with larger pipes. The existing sewer from Structures 26 to 30 should be
replaced with 24” pipes (Exhibit 42). Phase 4 work on the east network should fix the
flooding issues at the corner of Trenton Dr. and Rutgers Dr. (Area 4).

Phase 5 is required to alleviate flooding at the intersection of Westhampton Dr. and
Trenton Dr. (Area 5). The work involves installing an additional inlet and structure
(Structure 12b) on the west side of Westhampton Dr. next to Structure 12. An additional
inlet will allow more water to enter the sewer system without pooling in the intersection.
Unfortunately the pipes between Structures 14 and 19 are undersized. In order to take
advantage of the additional sewer inlet the pipe between Structures 14 and 15 should be
replaced with a 24” pipe and the pipes between Structures 15 and 18 and between 18 and
19 should be replaced with 30” pipes (Exhibit 43).

The estimated construction costs for the Flaggland Large Storm Sewer Network
recommendations are presented in Exhibit 44.

7 CONCLUSIONS AND SUMMARY

A summary of the recommended improvements follows:
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Installing a 72 RCCP under Georgetowne Rd. and an 8” x 8’ box culvert under the
railroad to supplement existing drainage culverts should alleviate frequent flooding from
Georgetowne Rd. to Meredith Dr. The additional box culvert under the railroad will also
reduce the frequency of flooding upstream of Bus. 55 in Red Bud and North Haven
Subdivision. The 8’ x 8’ box culvert should be installed before work on the 72” RCCP
begins. Option 2 for the railroad, a 12° x 8 box culvert, is only required if the existing
concrete arch culvert is removed, which should not be necessary.

The ongoing grading and channelization of Quail Ridge Park is addressing the frequent
standing water and swampy nature of the green space. The proposed channel should
provide adequate drainage as along as it is properly vegetated and maintained. The twin
30> CMPs should be re-laid to a steeper grade to prevent overtopping of the detention
berm during the 100 yr event. The detention pond created by the berm should need to be
studied if the proposed addition of Quail Ridge is completed by extending Pheasant Run
south between the railroad and Quail Ridge Park to make sure the new homes will not be
flooded during large flow events.

The walkout basement of All His Children Daycare Center is located within the
floodplain of the drainage channel. The drainage ditch has been widened at this location
so that the back side of the Daycare Center forms the west bank of the channel and the
railroad embankment forms the east side of the channel at flood stage. There are no cost
effective solutions due to the location of the building and the fact that the walkout
basement is within the flood plain. Option 1 is to install a forth 60 CMP next to, and on
the same grade as the existing triple 60” CMPs. However, the addition of a forth 60”
CMP may increase the frequency of flooding at Georgetowne Rd. Option 2 would move
the inlet of the culvert drainage system north of the Daycare Center and bury the existing
open channel in a 12’ x 6” box culvert. However, consideration should be made for the
headwater effects at the box culvert inlet and the potential of flooding upstream structures
such as Good Shepherd Lutheran Church located at 6086 Bus. 55.

The completion of recommended phases 1-5 should improve drainage in Flaggland Park
Subdivision and alleviate frequent flooding at the five areas of concern; (1) the corner of
Flaggland Dr. and Westhampton Dr., (2) Old Tipton School Rd. between Flaggland Dr.
and Portland Dr., (3) the corner of Flaggland Dr. and Middelburg, (4) the corner of
Trenton Dr. and Rutgers Dr., and (5) Dr the corner of Westhampton Dr. and Trenton.Dr.
The completion of Phase 2, Option 1 is preferable to Option 2 or Option 3. Options 1 and
2 divert the agricultural runoff around the existing sewer network but Option 1 is half the
cost of Option 2. Option 3 is also comparatively costly and would require the Village to
buy the necessary land and take responsibility for the maintenance and up-keep of the
detention pond.
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Ex;'rFF ;C 38’/ Box Arch

HEC-RAS Plan: Ex¥t_compix_nor River: Drainage Reach: Sherman

Reach | RiverSta | Profie OToal | MnChEl | W5 Sy | Cews | EG. Eev | 5.9 bope | VerChni | Flowjvea | Top Widlh | Froude#Chf |
{ets) an w | w | m | mm fftle} tsa m | ;
Shorman 3930 5y 1 41700 537.82 545.52 54557 0.000280 2.28 308.51 114.31 0.18,
Sherman 3836 10y 580.00 537.82 546.80 | 548.85|  0.000210 230  4me81 201.68 0.14
@m‘ |agse 25y 800.00 537.82 548.09| 548.12] 0000153 2.17 830.13' 297.65 013,
Sharman T 1022.00 537.82 . 549.09)  0.000115 202 112868 315.53 0.11)
Sheman ¥ 1280.00 537.82 . 550.15|  0.000089 189 147457 32620 0.10|

- | |
3765 5yt 41700 537.76)  54641| 54153 54551 0000383 285  200.69 90.55| 0.19
3788 10 580.00,  537.76 545.73 542.10 546.81) 0000258 248 346.19 119.52 0.16
3785 By 800.00 537.76 548.03| 54278 548.08) 0000198 242 5149 140.76 0.15
3785 150y 1022.00]  537.76 545.00,  543.42 549.06]  0.000173] 2.43 855.05 147.06 0.14
3768 100 yr 1280.00 537.76) 55007,  544.01 550.13]  0.000148] 2.41] 815.27 15010 0.13|
: ' | —
3784 Bridge _ ) | B
5 5yr 417.00 536.81 545.39 54543 0000172 183 31619 126.38| 0.13]
3644 10y 580.00 536.61 546.74 54677 0.000118 172 499.14] 145.97| 0.11
384t (25 B00.00| 53861, 548.00 548.04)  0.000099 174 ese.14] 16447 010
844> S0 yr 1022.00 536.61) 548.98 549.01]  0.000091 1.80] 86265 173.93 0.10]
3644 100 yr 1280.00 536.61| 550.06 55000 0.000082 182 1053.29 180.41 0.10|
asns* 6 yr 417.00 535.47, 545.39 539.72 54541 0.000084 130 457.38) 154.10 0.08|
3503 W 580.00 535.47, 548.73 540,39 548.75| 0.000081 1.25 876.77 172,15 + 008
S804 25y ~800.00 535.47 | 548.00 541.10 548.02| 0,000054 1.30] 906.13 189,18 9.oa_l
s&as, 58 yr 1022.00 535.47 548.98 541.70 549.00]  0.000052 137, 109753 201.18 0.08
3608 100 yr 1280.00 535.47 550.06 542.40 550.07! 0.000049 141 131749 207.50 o.oﬂ
| , = | .
3490 Culvert — i i ! [ L .
4382 5y 417.00 534.32 545.37 54538 0000044 0.95 622,85 181.40 0.08
3862 1047 580.00 534.32 548.71 546.72| 0000034 0.94] 876.14 198.21 0.08
3562 28y 800.00 534.32 547.95) 547.96  0.000032 101 113131 213.80 0.0
g8z 50y 1022.00 534.32 548.94 54895 0.000032 1.08] 134955 226.28 0.08
3862 100y 1280.00 534.32 550.05 550.06] 0000031 112 180822 234.82 o.og;

|
316888° (Swr 417.00]  533.81] 545.37 | 54538 0.000038] 0.94 653.16 190.77 008
3seget (10w 580.00] 53381 54670 54671 0.000028) 0.94 92494 21549 0.05
31806 (285w 800.00, 533.81)  547.94 547.95  0.000028| 1.00]  1204.52] 23364 0.05
31986868 (80w 1022.00 | 533.81/ 548.93 | 548.95 0.000028| 1.05 1440.01 241,12 0,06
#108.68* | 108yr 1280.00 533.81 550.04 550.08|  0.000027 1.1¢ o]i 171229 24948 0.05
I . i
‘Bhey 308838 |Byr 417.00, 53331 545.36 ] 54537 0000028 0.89 72201, 21666 005
Shenman 363538 |0 580.00, 53331 546.70 546.71]  0.000023 0.88]  1032.82 241.98 0.05
Bheman 30853 [Z5wr 800.00 533.31] 547.94 547.95|  0.000022 093] 134036 26422 0.05
|Bhemman (308535 (80w 1022.00]  533.31] 548.93 548.94|  0.000022] 099  1597.44 263.60 0.05
'Sheman  [363B:33" | 90w 1280.00 533.31 550.04 550.05| 0.000021/ 1,02/ 1890.11 263,60 0.05
: ! : |

[Sherman 2872 Swr 417.00] 532.80 545.36 536.74 §45.37 0.000019 075 860.83 256.20 0.04
Shemman (2872 10yr 580.00|  532.80 54670,  537.43 §46.70|  0.000018| 075 1178.40 264.50 004,
Shermen (2872 25w ] 800.00 532.80| 547.94 538.20 547.94  0.000015] 0.80 1472.50 284.50 | 0.04
Sherman  [2872 50 yr | 102200 532.80 548.93 538.86] 54884  0.000015] 0.85 1816.06| 264.50| 0.04
[Sharman (2872 60y | 1280.00] 53280 550.04  539.53 55005 0.000015 088  2109.71) 26450 0.04
] ! 3
lghamn Fr4e LatStruct| | I - |

: | | |
405.88| 53257 é 535.51 54536 0.000021] 093 45252 261.80| 0.05
416.17 532.57 53555 546.70|  0.000015 084 51153 281.80| 0.04
426.32 532.57 547.93 535.59 547.94  0.000011 078 566.17 281.80| 0.04
43383) 53257 548.93 53561 548.94  0.000009 0.73 609.91 28180 0.03
444.00 532.57 550.04 53564  550.05|  0.000007 069 658.84 281.80| 0.03
Culvert| '[ | [ ]
Sheman 2580 6yt 405.86 532.22 54492 53520 54483 0.000007 051 960.98| 241.56 0.03|
Sherman |2580 oy 41817  532.22 546.24 535.31 54624 0.000004| 0.44] 113575 24908 002
Shaman | 2580 25y 426.32 532.22| 547.46] 53535 547.46]  0.000003| 040  1302.57 256.04 0.02
Snerman 2580 150y | 43383, 53227, 54843 53537 54s42 0000002 038 143977 25071 002
Sherman  |2580 Woyr | 44400 53222| 54952 53540 54952 0.000001) 022 266337 26333, 001

| ' |

Shemman  [2524 Culvert I [ -
sy 24595 |5y 405.86|  531.80 54492  535.35 544.92]  0.000008 0.54]  1028.74] 187.64 0.03.
Shemman  [24585°  [10yr 41617 531.80 54623 535.39 54823  0.000005 045 128537 202.79 002
= 1 |248B.5T  |25yr 42632 531.80 547.45 53544  547.46  0.000003 038 153951 21164 002
Sherman _ |2458.5° |50y 433.83 531.80 54842 53545 548.42)  0.000002 034  1745.85 216.42 002|
Sheman  |24§85°  [100yr 44400]  531.80) 549.52|  535.49 54952  0.000002 031 1986.38]  221.87 001

E'X hi L)i"f" 5A



HEC-RAS Plan Exist_complx_nor River Drainage Reach Sherman (Continuad)

Reach River S12 Profiie GTotal | MnChEl | WS.Elev | Cit WS | EG Eev | EG Slops | VeiChol | FlowAmea | Top Width | Froude # Chl_|
{cts) " w0 m | gum e | sam | m |
| |
[Gheeman  [23s8 5yr 405.86 531.39 544.91 53536 544.92  0.000023 087 618.680| 149.75| o.o;‘
[Sherman_ |2339 10y 416.17 531.39 546.22 535.39 54623 0000013  0.71 795.50 161.18] 0.04|
B 2389 |28y 426.32 531.39| 547.45 535.46 547.45  0.000008 0.60 964.86 170.90 0.03|
Sherman  |2330 50y 433.83 531.39 548.41 5635.49 548.42)  0.000006 053]  1098.70 176.83 0.03|
Shermgn _ |2336 100y 444.00 531.39 54951 53554 549.52)  0.000004 047|  1251.08]  183.59 0.02
[Sherman (3084 Culvert — ==
[ i T ] - —
: I 536.86 520.74 535.98 53613 0.000845 315 174.29 4517 o027
10yt 605.17 529.74 536.83 536.96]  0.000588 2.3 216.34 57.74 023
25 692,32/ 529.74 537.59| §37.71 0.000483 2.85| 266.65 7253 0.21
B 779.83 52074 53820 538.32  0.000400 283 312.69 7781 “0.19|
00 yr 884.00 520.74) 538.82 | 53893  0.000359 2.84 361.83 82,89 0.19
| .
5y 554.00 529.00 535.85 536.02]  0.000862 337 180.26 65.70] 027
By 784.00 529.00 536.61 536.83)  0.000847 390/ 234.67 74.29 029
25y 1096.00 529.00 537.24 537.54]  0.001179)] 467 282.91 80.13| 033
50yt 1413.00 529.00 537.71] 538,11 0.001436| 5.42 321.98 86.24 037
00 yr 1784.00 529.00 538.18] 538.66 o.oo17zs| 6.20 361.85 92.02 0.41
: Sy | 55400 526.60 535.74 58205 53582  0.000804 345 187.47 66.30 0.26
Sherman  |18338* |0y 784.00 526.80 53846 532.90 536.71  0,000880 4.13 243,87 89.48 0.29
Sh WBE Sy 1088.00 526.60 537.03 533.81 537.39|  0.001318] 508 20882 10573 0.34
St 189887 |50yr 1413.00 526.60 537.43 534.66 537.91  0.001636 5.98 342.92 118.18 0.39
Shermsn  |1833.57 0 yr 1784.00 528.60 537.77 535.50 538.42|  0.002172 6.99 385.02 12531, 045
828 __ Culvert i | -
TN By 554.00 526.60 534.11 [ 53454 0002605 529 111.42] 39.09 0.44
IRTE [0y 784.00]  526.60 535.10 53561 0.002468 5.87 170.08] 8231 0.44
I |25y 1096.00 526.60 535.78 536.42  0002838)  6.80 233.51] 104.69 048,
174178 50yt 1413.00 526.60 536.26 537.08]  0.003273 767 287,85 121,08 052
TILTE |Wow 1784.00 526.60 535.701 537.62]  0.003778 8.60 343,91 136.42| 057,
1560 B yr 55400  52571]  533.77| | s3422]  0.002671] 5.50 121.28) 39.75 041
1580 @y 78400,  525.71 534.65 | sas28] 0003139 6.47 176.35 122.08 0.45]
1500 2Byr 1096.00 525.71 535.44 53605 0.003099 8.95 294.69 179.57 0.46|
1590 50 yr 1413.00 525.71 538.04 538.50)  0.002882 7.08 416.00 219.04 0.45|
1500 100 ¢ 1784.00 525.71] 536,64 53741 0.002571 7.02 553.35 24273 0.43
|
1AEE (&g 554.00 525.37 53339 53383  0.002573 5.40 11987 4153 0.41
14425 By 784.00 525.37 534.22 53480  0.002975 6.31] 185.81 135.41 0.45
14425" (2B 1096.00]  525.37 535.02 53560, 0.002906 6.78| 316.33 189.57 0.45
1442.5* 80 v 1413.00 525,37 | 535.64 53617  0.002760 8.97 442 34 22037 0.45
14428 [108yr 1784.00]  525.37 536.24 - 53673  0.002572 7.08 58380 24471 044
1295 Byr 55400  525.03 533,03 | 53345 0.002471 5.28 117.82] 42.59 0.40
1288~ 10w 784.00 525.03 533.84 [ 53437  0.002729 6.07 20422]  149.09] 0.43
5. 26 yr 1096.00 525.03 53465 536.17|  0.002652 6.49| 34569 201.12 0.43
2 Soyr 1413.00 525.03 535.27| 53577  0.002550 6.74 478,69 225.47| 043
208 100 y1 1784.00 526.03 535.88 ~ 538.36]  0.002424 6.93 622.96 242.80| 0.43
THTE By 564.00 524.69 532.69 533.08]  0.002330] 5.13] 12216]  113.36 0.39
178t MO 78400  524.69 533.51] 533.97|  0.002363 572 233.22 160.54] 0.41]
1147.5" ¥ 1096.00 524.69 534.32 [ 53478]  0.002344] 6.16] 384.41 212.08 0.41]
11478 |s0yr 1413.00 524,69 534.94| | 53540 0.002295 6.45 523.24 23175 041
1147.5" 200 yr 1784.00 524.69 535.56 [ 536.01 0002229 6.70| 670.18 244.37 041
: , -
Shanme 1060 Syr 564.00 52435 83241 52030 63276 0.062001 481 151.72] 12079 0.37,
[Sherman | 1000 10 yr 784.00]  524.35 533.24 530.27| 53362 0.002003 530 27396 173.46 0.38
‘Sherman | 1008 5y 1096.00 524.35| 534.05 531.38 53445  0.002002] 5.76 434.80 22367 0.39|
Sherman 1000 50y 1413.00 524.35| 534.67 533.16 53507 0.002001 609  578.20 231.73 0.39
Sheeman 1000 160 yr 1784.00 524,35 535.28 533.78 53568  0.002002 6.42 72627 248.09 0.40
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HEC-RAS Plan: Proposed_com River: Drainage Reach; Sherman
Reach River Sta Profiie GFolal | MnChEl | WG Elev | CRtWS. | EG.Eev | EG Slope | WelThot | Flowhrea | Top Widih | Froude#Chi
t icts) (0] | m [ @ [ s | (sa®
[Bhermmn  [3029 Syr 417.00 537.82 543.39 543.63|  0.001576 4.33 129.20 55.24 036
|5t 38 18 yr 580.00 537.82 544.09 544.37 0.001651 4.88 173.85 74.06 0.38
|Sherman (3938 25yr 800.00]  537.82 544.89 545.20]  0.001584] 5.26 242.56 86.72 0.38|
Snemman I8 1022.00]  537.82 - 546.53|  0.000897 4.57 413.55 157.43 0.30|
She 128000  537.82 B ’ 54742  0.000748 4.50 597.56 243.08 0.27|
Shemman (3785 Sy 417.00| 537.76 542.91 541.52 543.28]  0.002701 4.93 89.88 33.58 6.4'6—1
Sh 3786 10y 580.00 537.76 543.48 542.08| 543.98]  0.003026 5.76 110.12 37.28] 050/
St {3785 25 yr 800.00 537.78 544.11 542.78 544.76  0.003385 6.68 133.97 38.93| 0.54 |
Sherman _ [3785 50 yr 1022.00 537.76 545.84 543.42 54827 0.001636 5.73 244,76 | 107.74 0.40.
|Sherman  [3785 100 yr 1280.00|  537.76] 546.93]  544.01 547.24]  0.001067 5.18] 370.27 122.82] 0.33|
Sh 3784 Bridge [ ]
Shemman  |a844. 597 417.00] 53661 542,65 54289  0.001647 3.91 112.18 42.01] 0.36
Sh lapas 1oy 58000,  536.61 543.18 543.51|  0.001942 484 136.24 48.45] 0.40
Sheqman (9944 254 800.00|  536.61 543.77 544.20|  0.002228 543 165.89 52.10 M
|Sh [aeaer 50 yr 1022.00 536.61 545.74 54594  0.000778 4.04 360.56 131.40 0.27)
[Shenan }W) 100 vr 1280.00 536.61 546.88 547.02|  0.000521 3.87 519.97 148.03 023
L i | _
| Shy |asg3* 8y 417.00/ 535.47 542.51] 539.72 542.66)  0.001072 3.19 137.18 5263 0.29
|sherman 3508~ oy 580.00 535.47 543.01 540.39 543.23) 0.001301] 3.82 167.03 63.76 0.32
[Shemman  |3508.° 257 80000 53547 54358 54110 54388] 0001527 4.50 209.35 9421 0.38|
| Shatmen |3593«' 507 1022,00! 535.47 545.71 541.70 545.81]  0.000391 | 2.90 508.30 158.47| 0.19
[Shenten  [3505° 0 yr 1280.00 535.47 546.86 542.40 546.84|  0.000272 268 699.18]  173.89) E
Sharman__|3498 Culvert| !
\Sheman Syr 417.00 534.32 541.10 541.34|  0.002052 3.03 106.03 32.22| 038
(St e 10 ¥ 580.00 53432 54213 542.38|  0.001772 4.04 149.32] 5878 0.37,
|Shemman 8382 25 800.00 53432 543.44 54361  0.000952 3.55 29597 157.10| 0.28|
Sheeman 3382 50 yr 1022.00 534,32 545.73 545.78 0.000204 212 888.52 185.91 0.14|
Shesngs 3362 100.yr 1280.00 534.32! 546.87 546.91 0.000151 | 2.01| 208.38 200.24| 0.12]
i ! |
Sherman (319886 [Syr 417.00 533.81 54087, 541.05]  0.001325 3.41 122.11 3347 032
Sherman  [3798.88° (1040 580.00 533.81 541.93| 54213 0.001150| 3.58] 170.96 89.09 0.30
’-‘?W giHsBeT  |25yr 800.00 533.81 543.33 54348 0.000859 327 311.93 12308 024
Shermen  |310888* 50w 1022.00] §33.81 545.70 54575 0.000173 211 718.02 197.05 0.13
Shepman 219668 190yt 1280.00 533.81 546,85 546,89,  0.000132 201/ 958.21 217.92| 0.12|
I | T
ans 308683 |5yt 417.00]  533.31 540.72 | 54088 0000913 3.05 136.81 3369 of_z_?‘
Sheonan  (3036:35° [18r 580.00 533.31 541.81 54197  0.000783 3.25 195.27 82.45 0.26
Sherman 303633  [2Syr " 800.00 533.31) 543.26| [ 543.38]  0.000469 208 355.11 130,87 0.21|
Shen {30353 |80y 1022.00 533.31/ 54568 | 54572  0.000138 2.00 792.25 225.47 0.12|
$b S085.3%° [0y 1280.00 533.31 546.83 1 548.87|  0.000104 1.88/ 1065%![ 24329 0.10. '
I | I I
4
Sherman 2872 &yr 41700] 53280 540.60 536.74 540.73)  0.000884 2.82 147.90| 34.24 023,
Shesman 2872 0w 580.00 532.80 541.71/ 537.43 541.85|  0.000595 3.04 219.43 97.88 0.23
Sherman (2672 2Byr 800.00 532.80 54322  538.20 54331 0.000328] 264 43988 168.33 0.17|
Sherman  [2872 |0 1022.00 532.80 545.67 538.86 54570/  0.000081 | 1.69 934,65/ 260.30 0.10|
Sherman izi?z 100yt 1280.00 532.80 546.83 530.53| 54685 0000070 1.61 120867 26450 0.09|
Sh 274 Lat Struct] — 1
| | |
Shemnan _ |2748 By 42300 532.57 540.62 535.57 54067 0.000188 1.78 24439 99.83 013,
Shorman | 2745 A0yr 595.00 532.57 541,72 536,11 541.79  0.000185 208 20291 200.33 0.14
Shemman F- 830.00 532.57 * 536.89 54328 0.000190 240 35743 279.81 014
|Sherman  mmes- 102887, 53257 © 53713 54568 0.000125] 2.20| 463.64 281.80| 0.12
|Sherman  |2745 100 yr 1153.67 532.57 546.75 537.39)] 54883  0.000112] 231 51428 281.80| 0.12
. | . !
Sherman 2729 Culvert| [ — I
! | |
Sherman 2560 lay 423.00/ 532.22 540.19 535.34| 54022  0.000102 1.31 379.92 214.52 0.10,
Sherman (2580 10yt 59500/  532.22] 540.84| 535.79 540.88  0.000125| 1.56 455.49 218.24 0.11)
S 2580 25y - 830.00] 53222 541.43| 536.31 54148 0.000164 1.90 525.33 22162 0.13
iShermari _|2560 150 yr 1028.87 532.22) 542.85,  536.70, 542.85,  0.000112, 1.73, 897.43 22670 311
Sherman  |2680 00 yr 1153.67] 532.22 543.28| 536.90| 54332 0.000114 1.86 750.23 232.14 0.11]
T | T
Sh 2524 Culvert| | | - B
Sherman  [2459.5"  |5wr 423.00 531.80] 537.34 535.42 537.56)  0.001903 376 112.39| 36.68 038
Sherman 245857 10y 595.00 531.80, 538.72 536.01/ 538.91 0001208 3.54 169.67 48.98 031
Sherman _ [2459.5%  [25yr 830.00 531.80 540.58 536.67| 540.70]  0.000488 2.90 356.75| 120.40 0.21]
Sherman __ |2456.57 50 yr 1028.87| 531.80 542.79 537.15| 54284]  0.000168 211 859.93 157.95 043
Sheman | 2450.8° 100yt 1153.67 531.80 543.18| 537.42| 543.23)  0.000167 247 722721 163.09| 0.13
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HEC-RAS Plan: Proposed_com River: Drainage Reach: Sherman (Continued)
| Reach River Sta Profils QToml | MaChEl | WS.Elev | CitWs. | EG. Elev | EG.Sope | VelChnl | FlowArea | Top Witth | Froude #Chl |
I T e i) ] m | [0 sy {3t " IR
Shermman. 2538 8 yr 423.00 531.39 536.33 535.43 §37.02]  0.008860 6.69 83.23 21.12 0.68|
sh |232e 0y 595.00 531.39 538.13) 536.23 538,80 0.003365 550 108.57 | 31.77 0.50
Shemman  |2338 125y 830.00 531.39 540.29 537.09 540.56|  0.001351 433 215.37 63.81 0.33
|Sherman  |2338 8B yr 1028.87 531.39 542.64 537.70 542.78 0.000455 | 3.22 381.94 77.58 0.21
Sh 2338 190 yr 1153.67 531.39 543.02 538.05| 543.17 0.000467 3.37 411.68 79.79 0.21
Culvert
554.00 529.74 535.97 536.13| 0000808 3.26 173.78 45.14 0.27
784.00 520.74 536.73 536.98]  0.001057 3.88] 210.82 55.49 0.30
1096.00 529.74 537.38 ) 537.71]  0.001331 4.72 25173 69.91/ 0.35
1374.87 §29.74 537.88 538.30 0001516 5.33) 288.21 74,96 0.38
1593.67 529.74 538.45 538.89 0.001439 5.50] 33231|  79.68 0.37
- T |
§54.00| 529.00 535.85 536.02 0.000862 3.37 180.26 65.70 0.27,
784.00] 529.00 536.61 536.83 0.000947 3.90 234.67  74.29 0.29)
1096.00] 529,00 537.24 537.54 0.001179 467 282.91] 80.13 0.33)
1413.00 529.00 §37.71 538.11 0.001438 5.42 321,08 86.24| 0.37
1784.00 529,00 538.16 538.66|  0.001729 8.2 361.85 32.02 0.41)
554.00 526.60 535.74 532.05 53592 0.000804 345 187.47 66.30 0.28
78400 526.80 536.48 532.90 536.71 0.000980 413 243.87 89.48 0.28
1096.00 526.60 537.03 533.81 537.39,  0.001318 5.08 298.82 105.73 0.34
1413.00 526.80 537.43 534.68 53791  0.001698 5.98 342.92] 116.16 0.39
1784.00 526.80 537.77 535.59 538.42 0.002172 6.99 385.02| 125.31 0.45
Culvert |
554.00 526.60 534.11 534.54 0.002605 529 111.42] 38.09 0.44
784.00 526.60 535.10 53561,  0.002488 5.87 170.08| - 82.31 0.44
1096.00 526.60 535.78 53642  0.002838 8.80 233.51] 104.69 0.48|
1413.00 526.80 536.26 537.03)  0.003273 7.87 287.65/ 121.08 0.52
1784.00 526.60 538.70 537.62]  0.003776 8.60| 343.91 136.42 0.57
554.00 525.71 533.77 534.22| 0002671 5.50] 121.28 39.75 0.41
784.00/ 525.71 534.65 53526,  0.003138 6.47] 176.35 122.08 0.45
1098.00 526,71 535.44 | §36.05 0.003099 6.95] 294.69 179.57 0.48
1413.00] 525.71 538.04 [ 536.59 0.002882 7.08 416.00 219.04 0.45)
1784.00 525.71 536.64 [ 537.11 0.002571 7.02 £53.35 24273 0.43
|
554.00 525.37 533.39 | 533.83 0.002573 5.40 119.87 41,53 0.41
784.00 525.37 534.22] | 534.80 0.002975 631 18581 13541 0.45|
1096.00 525.37 535.02 535.60 0.002908 876 316.33 189.57 0.45
@y‘ 1413.00 525.37 535.64 §38.17|  0.002760 8.7 442.34 220.37 0.45
Sherman [ 1442.5% 160 yr 1784.00 525,37 538.24 538.73 0.002572 7.08 583.89| 244.71 0.44
[Sharman  [1205° 6 yr 554.00 52503 533.03 53345  0.002471 5.28 117.92 4259 0.40
|Sheran 12657 16y 784.00] 525.03 533.84| 534.37 0.002729 6.07 204.22 149.08 0.43
|&haman  |1295" 25 yr 1096.00 525.03 53485 535.17 0.002652 6,49 345.69 201.12 0.43
|Bherman 1295 S0 yr 1413.00 525.03 535.27 535.77 0.002550 8.74 478.69 225.47 0.43]
Sherman 1206 B0y 1784.00 525,03 535.88 538.36 0.002424 6.93 622.96 242.80 0.43
Shermen | 1147.6" S yr 554.00 524.69 532.69! 533.09 0.002330 513 122.15 113.36| 0.39|
|8k 1478 10w 784.00 524.69 533.51 533.97 0.002393 572 233.22 160.53 0.41
|Shorman |1147.8% 25yt 1096.00 52489  534.32 | 534.79 0.002344 6.16 384.41 212.05 0.41
|Stemmen  [1147.5° 50 yr 1413.00 524.69| 534.94 L 535.40)  0.002295 6.45 523.24 231,75 0.41
Sharman  [1147.5* 100 yr 1784.00 524.69 535.56 53601  0.002229 6.70 670.18 244,37 0.41
Sherman 1000 By 554.00 524.35 532.41 529.31 532,78)  0.002001 4.81 151.71] 120.79 0.37
Sherman | 1006 10 yF 784.00 524.35 533.24 530.28 533.62 0.002003 5.30 273.94 173.45 0.38
|Sherman 1608 26y 1086.00 524.35 534.05 531.37 534,45 0.002002 5.76 434.81 223.87 0.39
Sherman 1000 &0 yr 1413.00 524.35 534,67 533.16 535.07 0.002001 | 6.08 578.20) 237.73 0.39
Stemman 1000 0 yr 1784.00 524.35 535.28 533.78 535,68 0.002002 6.42 726.27/ 248.09 0.40/
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Proposed 12°x 8 Box

HEC-RAS Plan: Prop_compix_nomm River: Drainage Reach: Sherman

Reach | RwerSte | Profia G Tolal | MnGhEL | WS Sy | CrWsS. | EG Eev | £G. Slops | VelChnl | FlowAra | TopWidh | Froude # Chl
{cfs) ] @ it ] wmy [ e sq® | (W
Sherman _ |3939 Syr 417.00 537.82 54339 54363  0.001580 4.34 129.07 55.20 0.36
Shermari  |3938 0yr 580.00 537.82 544.08 [ 544.37|  0.001656 4.88 173.58 73.96 0.38|
Sherman 13839 2By 800.00)  537.82 544.89 | 54520  0.001588 526 242.40 “96.67 0.38]
Sherman 1022.00' 537.82 ﬂ 546.40|  0.000977 4.71 392.69 14455 0.31
Sherman 1280.00 537.82] 54745  0.000726 445 608.65 246.53] 0.27|
! ! ! |
Sherman __ |3785 5y 417.00 537.76 542.91 54152|  543.28| 0002712 493 89.72] 3355 0.48|
|Sherman___|3785 10y 58000  537.76] 543.48 542.08 543.97|  0.003046 577 109.85 37.26 0.50!
{Sherman (3785 25y 800.00 537.76] 544.11]  542.78 54475  0.003374 6.68 133.84 38.92 0.54|
|Sherman  [ST85 S0yr 1022.00 537.76| 545.55! 543.42 548.09 0.002080/ 8.27 214.29 104.21 0.44,
|Sherman__ |3785 100yr 1280.00 537.76 546.98 544.01 547.28 0.001049 5.11 §76.20 123.82 0.33
| Sharman 3784 Bridge |
} [ | I—
[Sherman 3844 S5y 417.00] 53681 542.65 542.88  0.001656 3.92] 111.94 4194 038
580.00  536.81 54317 543.50]  0.001960 468 135.73] 48.38 0.40
800.00 536.61 543.77 544.20  0.002237 5.44 185,62 52.07 044
1022.00 536.61 545.44 54589)  0.000889 442 322.46| 12740, 031
1280.00 536.61 546.94 547.08|  0.000493 361 529.19| 148.94 023
]
417.00 535.47 542,50 539.72 542.66|  0.001079 3.20] 136.84 52.46 028
580.00 535.47 543.00,  540.39 54322 0.001316] 384 166.23 63.59 033
800.00] 53547 54358 541.10 54387 0.001535 451 208.75 93.49 0.38
1022.00] 53547 54541 541.70 54553 0.000496 347 461.04 154.42 022
1280.00 535.47 546.92 542.40 547.00  0.000262 264 710.13| 174.73 016,
Culvert| [ = = B - __
| | |
417.00 534.32 541.10 541.34]  0.002046] 3.93 108.15 a225] 038
580.00 534.32 542.11 54236 _ 0.001796] 4.06 148.35 58.18)| 0.37
80000 53432 54342 54360 0.000972] 358 262.78 15685 028
1022.00 534.32 545.44 | 54550  0.000252 2.29 635.13 18226 015
1280.00 534.32 546.92 54696 0000147 199 918.50 200.88 012
417.00 533.81 540.88 [ 54108  0.001320| 3.41 122.27 33.49 031
580.00 533.81 541.91 [ s4211]  0.001170 3.60] 169.59 87.97 031
800.00 533.81 543.31] 54346  0.000672 3.29| 309.22] 12245 0.24|
102200 53381 545.40 54546/ 0.000212 2.28 660.28 191.47 014
1280.00]  533.81 546.90 546.94  0.000128 1.99 967.37 218.78 0.11|
| .
417.00 533.31 540.72 540.87| 0000910 3.04 136.98 3371, 027,
580.00 533.31 541.78 541.95] 0000797 3.27 193.44 81.22 026
800.00 533.31 543.24 54338 0.000478 3.00 362,04 130.22 021
1022.00 533.31 545.38 54543/ 0.000169 216 725.35 217.07 0.3
1280.00 533.31 54688, 546.92]  0.000101 1.86 1077.84 243.80| oo,
417.00 532.80 540.61 536.74 540.73|  0.000682 2.82 148.09 3428 0z
580.00 532.80 541.69 537.43 54183 0.000808 3.08 217.06 96.41] 023
800.00 532.80 543.20| 538.20 543.28)  0.000335 2.66 43573 167.87 018
1022.00 532.80 545.37 538.86 54540 0.000112 1.84] 862.39 256.29 011
1280.00 532.80/ 54888 53953 54890 0.000068 1.59]  1220.94 26450 008,
- i ! ! , : ]
Shei 2748 Lat Struct| [ - | ]
| |
Byr 423.00 532.57 54063 535.57 54067  0.000165 177 24483] 100.05 0.13|
10yr 595.00 53257 541.70 536.11 541.77  0.000187 2.10] 29185 198.81 014,
Eye 830.00 53257  WAMNy| 53869 543.25 0000182 2.40 356.37 | 27913 044
sy 1054.89 532,57 wan@s| 58718  545.38| 0000145 2.42 44995 281.80 013
100 yr 1151.29 532.57 546.81] 537.38] 54689  0.000110 230 516.59 | 281.80 o&%
| | .
Culvert| | [ | ] 4|
Shenry 5yr 423.00 532.22| 540.20 535.34 540.22] 0000101 1.30 38063 21455 &OI
Shefmam 2580 10y 595.00 532,22 540.82 535.79 540.85 0.000127 1.57 452.75 21811 011
’gﬁmm [25e0 25 yr 830.00] 53222 541.41 536.31 541.46|  0.000167 1.91 522.53 221.48 013,
iSherman (2880 (S0yr | 105489 53222 54240 5364 54248 0.000150 198’ 54246 22747 013
[Sherman (2880 | 100 ye T 115128 53222 54334,  536.90 543.38,  0.000110 184 75851 252 011
I | T | |
Sh 2524 Cuivert - | I 1
|
Sherman  [2488.5° 5w 42300  531.80 537.33 | sa755]  0.001925 378 111,80 361 038
Sherman_ [248B8* |10y 59500  531.80 538.60 538.61| 0001325 385 163.96 47.30 0.33]
Storman  [24885%  |254r 830.00/ 531.80 540.24 540.39|  0.000643 3.19] 316.53 | 114.99| 0.24]
[Snerman  |24B05*  |S0yr 1054.89| 531.80 542.26| [ 54234]  0.000242 2.42 580.41| 146,99 o.16!
[She 24895  [100yr 1151.29) 531.80  543.28 ' 54333 0000158 211/ 740.17 164.87 043
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HEC-RAS Plan: Prop_complx_norm  River Drainage Reacn: Sherman (Continued

Reach | RiverSta Profile QTotal | MnChEl | W5 Eley | CeWsS | EG Elev | EG Siope | VelChnl | FlowArea | TopWidth | Froude#Chl |
(cfs) {m () L] 1] {m) {fi's) lsq ) (1
Shesman 2338 i5yr 423.00 531.39 536.28 535.43 537.00,  0.007171 8.81 62.14] 20.91] 0.70
réhmm 2338 10y 595.00 531.39 537.94 536.23 538.48]  0.003867) 5.80 102.61 28.50) 0.53
Shipnt 2339 |25y 830.00 531.39 539.85 537.09 540.20]  0.001916] 4.86 187.86 61.24 0.39
Sherman (2339 |s09r 1054.89 531.39 542.07 537.77 542.26 0.000660 3.68 338.71 74.25) 0.25
Sherman | 2338 (100 1151.29 531.39 543.13] 538.02 543.28]  0.000439 3.30] 420.78 80.45] 0.20|
1 T
Sharman 2064 Cuivert | B | —
i T T
Shenven  |2077 Syr 55400, 52074 535.97| 536.13]  0.000808 3.28 173.78 45.11 027
Sherman 2077 I»Togr 78400  520.74 536.73 536.96]  0.001057 3.68 21082 55.49 0.30)
Sheman (2077 |25 yr 1096.00 529.74 537.38 537.71 0.001331 472 25173 69.91 0.35
Sheman (2077 50 yr 1400.89| 529.74) 537.88 538.31 0.001577 543 287.97 74.93 0.38|
Sheman (2077 100 yr 1591.29 529.74) 538.45 53889  0.001433 5.49 332.48 79.70 037,
\Shemran  |198825°  |Syr 554.00 529.00 535.85| 536.02]  0.000862 3.37 180.26 85.70 0.27
n | 1956.25° ha yr 784.00 529.00 536.81 536.83]  0.000947 3.90] 234.67 74.29 0.29
Shaman 198528 |25 1096.00 529,00 537.24 537.54 0.001179| 487| 282.91 80.13 0.33|
Sherman  {196825* (S0 1413.00 529.00 537.71 538,11 0.001436 | 542 321.98 86.24 0.37
Shaman 18669580 (100 1784.00 529.00 538.18 538.66]  0.001729 8.20 361.85 92.02 0.41
Sroman | 1833.8% 5yr 564,00 526.60 535.74 532.05 53592/  0.000804 3.45 187.47| 66.30 @
[Shemman  |1823.8*  MOyr 784.00 526.60 536.46 532.90 536.71 0.000980 413 243.87 89.48 0.29/
[Sherman  |1883.5¢ |28y 1096.00 526.60 537.03 533.81 537.39)  0.001319 5.08 298.82 105.73 0.34
Shemman  [1833.8° (80w 1413.00 526,60 537.43 534.66 537.91]  0.001696] 5.98| 342.92 116.16 0.39]
Sherman  [1833.8* £80 yr 1784.00| 526,60 537.77 536.59 538.42] 0002172 8.99 385.02 125.31 0.45
Sh 1628 Culvert I
St 775 |Syr 554.00 526.60 534.11] 534.54|  0.002605 5.29 111.42 39.09] 0.44|
Sher 1711.78° _ [10yr 784.00 526.60 535.10] 535.81 0.002468 5.87 170,08 82.31 0.44
Sherman  |1711.75" |25y 1096.00 528.60 535.78| 536.42|  0.002838 8.80 233.51 104.89 0.48
Shama 1711.75° |50y 1413.00 526.60 536.26] 537.03|  0.003273 7.87 287.65 121,08/ 0.52
Sherman  |1711.757  [100yr 1784.00 526.60 536.70 537.62 0.003776 8.60 343.91 136.42 0.57
Sharman 1580 Syr 554.00 525.71 533.77 534.22 0.002671 5.50 121.26 30.75 0.41
Sherman 1580 10T 784.00 525.71 534.65 53526  0.003139 6.47 176.35 122.08 0.45
St 1590 25yr 1096.00 525.71 535.44 638.05|  0.003096 8.95 294.69 179.57 0.46
Sherman | 1580 [soyr 1413.00 525.71 538.04 536.59]  0.002882 7.08 416.00 219.04 0.45)
Sherman 1580 100 y¢ 1784.00 6§25.71 536,64 537.11 0.002571 7.02 553.35 242.73 0.43
iShemman  |1442.5" 5yt 554.00 52537 53339 533.83|  0.002573] 5.40 119.87 41.53 0.41]
[Sher 1442 5 10y 784.00 525.37| 534.22 534.80]  0.002075 8.31 185.81 135,41 0.45
{Sherman | 1442.5° 25 yr 1098.00 525.37 535.02| 53560  0.002906 8.76 316.33 189.57 0.45
st 1442.57 50 yr 1413.60 525.37] 535.64 538.17)  0.002780| 5.97 442.34 22037 0.45
Shapman | 1442.5" 100 yr 1784.00| 525.37 536.24 536.73| 0002572 7.08 583.89 244.71 044
|
Sherman 1285  |Syr 554.00 525.03 533.00] 533.45]  0.002471 5.28 117.92 4259 0.40
st 1295 * 10y 784.00 525.03 533.84 534.37|  0.002729 6.07 204.22 149,09 0.43
Sherman  [1285.* 25yr 1096.00 525.03 534.85 53517|  0.002652 6.49 345.69 201.12] 0.43
Sherman  |1286* 50 yr 1413.00 525.03 535.27 535.77|  0.002550 6.74 478.89 22547/ 0.43
‘m 1285." 100 yr 1784.00 §25.03 ] 535.88 536.36|  0.002424 693 62296 242.80| 0.43
[Shan 11475°  [Syr 554.00 524.69 532.69 533.09]  0.002330 5.13 122.15 113.38) 0.39
Sh 1147.5° _ |10yr 784.00 524.69 533.51 533.97|  0.002393] 5.72 23322 160.53 0.41
Sherman  |1147.5° 25 yr 1086.00 524.89 534.32] 534.79|  0.002344] 6.16 384.41 212.05 0.41
Sherman | 1147.5% Boyr 1413.00 524.69 534.94 53540  0.002295 6.45 523.24 231.75 0.41
Shemhand  [1147.5% 100y 1784.00 §24.69 535.56 536.01 0.002229 8.70 670.18 244.37 0.41
[Shemman 1000 &yr 554.00 524.35 532.41 529.31 532.76|  0.002001 4.81 151.71 120.79 0.37
[Shemtmn | 1000 10y 784.00 524.35 533.24 530.28 53362]  0.002003 5.30 273.94 17345 0.38
|Sherman (1000 25 yr 1096.00 524.35 534.08 531.37 534.45]  0.002002 5.76 434.81 22367 0.39
Shemman 1000 50 yr 1413.00 524.35 534.67 533.16 535.07]  0.002001| 8,09 578.20 237.73 0.39
'Shorman 1000 00 yr 1784.00 524.35 53528 533.78 535.68]  0.002002] 6.42] 726.27/ 248.09 0.40
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Rating Table Report
Georgetowne Rd Culvert - Existing - 84" RCCP

Range Data:
Minimum Maximum Increment
Discharge 100.00 700.00 20.00 cfs

Discharge (cf§HW Elev. (ft)| TW Elev. (ft){(1) DischarggdW) Dischargg
100.00 545.27 544.04 100.02 0.00
120.00 54565 544.26 120.03 0.00
140.00 546.02 544.46 139.98 0.00
160.00 546.36 544.63 159.97 0.00
180.00 546.69 544.79 180.03 0.00
200.00 547.01 544.93 200.03 0.00
220.00 547.33 545.06 219.95 0.00
240.00 547.63 545.18 239.94 0.00
260.00 547.93 545.30 259.97 0.00
280.00 548.22 545.40 279.94 0.00 ___} r:ﬂ)$4epi Eloor E/el/. S‘L( 4 .23{4-
300.00 548.52 545.50 300.03 0.00
320.00 548.81 545.60 320.03 0.00
340.00 549.10 545.69 339.97 0.00
360.00 549.39 545.78 360.03 0.00
380.00 549.68 545.86 380.03 0.00
400.00 549.98 545,94 399.97 0.00
420.00 550.27 546.02 419.97 0.00
440.00 550.58 546.09 439.97 0.00
460.00 550.91 546.17 459.97 0.00
480.00 551.28 546.24 480.00 0.00
500.00 551.67 546.31 499.97 0.00
520.00 552.07 546.37 519.96 0.00
540.00 552.49 546.44 540.02 0.00
560.00 552.92 546.50 560.01 0.00
580.00 553.25 546.56 574.67 5.38
600.00 553.43 546.62 582.26 17.80
620.00 553.54 546.68 587.38 32.63
640.00 553.64 546.74 591.63 48.26
660.00 553.73 546.79 595.40 64.72
680.00 553.81 546.86 598.59 81.41
700.00 553.87 546.97 601.44 98.56

E X L|rl L’} + 8 A Project Engineer: dang

j:\..\culvert modef\sherman culvert analysis.cvm Greene & Bradford CulvertMaster v3.2 [03.02.00.01]
02/27/09 09:20:37 ABentley Systems, Inc. Haestad Methods Solution Center  Watertown, CT 06795 USA +1-203-755-1666 Page 1 0of 1



Performance Curves Report
Georgetowne Rd Culvert - Existing - 84" RCCP

Range Data:

Minimum Maximum Increment
Discharge 100.00 700.00 20.00 cfs

Performance Curves

et HW Elev.
| —— TW Elev.

547.0
546.0----
545.0
544.0 — = ! S —
100.0 150.0 200.0 250.0 300.0 350.0 400.0 450.0 500.0 550.0 600.0 650.0 700.0
Discharge
(cfs)

—
tx’ L\( é: o 8 6
Project Engineer: dang

i‘\...\culvert model\sherman culvert analysis.cvm Greene & Bradford CulvertMaster v3.2 [03.02.00.01]
02/27/09 09:21:51 A/Bentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA  +1-203-755-1666 Page 1 of 1



Culvert Designer/Analyzer Report
Georgetowne Rd Culvert - Existing - 84" RCCP

Component:Culvert-1

Culvert Summary

Computed Headwater Elev: 552.97 ft Discharge 562.03 cfs
Inlet Control HW Elev. 552.97 ft Tailwater Elevation 546.51 ft
Outlet Control HW Eiev. 552.63 ft Control Type Inlet Control
Headwater Depth/Height 1.63

Grades

Upstream invert 541.57 ft Downstream Invert 541.38 ft
Length 86.00 ft Constructed Slope 0.002209 ft/ft

Hydraulic Profile

Profile CompositeM2PressureProfile Depth, Downstream 6.12 ft
Slope Type Mild Normal Depth N/A ft
Flow Regime Subcritical Critical Depth 6.12 ft
Velocity Downstream 15.74 ft/s Critical Slope 0.007014 ft/ft
Section

Section Shape Circular Mannings Coefficient 0.013
Section Material Concrete Span 7.00 ft
Section Size 84 inch Rise 7.00 ft
Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 552.63 ft Upstream Velocity Head 3.31 ft
Ke 0.20 Entrance Loss 0.66 ft

Inlet Control Properties

Inlet Control HW Elev. 552.97 ft Flow Control N/A
Inlet Type Groove end w/headwall Area Full 38.5 ft?
K 0.00180 HDS 5 Chart 1

M 2.00000 HDS 5 Scale 2

Cc 0.02920 Equation Form 1

Y 0.74000

EX L\leb‘[“ b C
Project Engineer: dang

j:\...\culvert model\sherman culvert analysis.cvm Greene & Bradford CulvertMaster v3.2 [03.02.00.01]
02/27/09 09:22:49 A&/Bentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA +1-203-755-1666 Page 2 of 3



Component:Weir

Culvert Designer/Analyzer Report

Georgetowne Rd Culvert - Existing - 84" RCCP

Hydraulic Component(s): Roadway

Discharge
Roadway Width
Low Point

Discharge Coefficient (Cr)

Tailwater Elevation

0.00 cfs

Allowable HW Elevation
Overtopping Coefficient
Headwater Elevation
Submergence Factor (Kt)

5§52.97 ft
2.90 US
N/A ft
1.00

Sta(fty  Elev. (ft)

-70.00
-65.00
-36.00
11.00
53.00

556.00
553.43
552.97
553.77
556.00

i'\...\culvert model\sherman culvert analysis.cvm
02/27/09 09:22:49 ABentley Systems, Inc.

Exbibe &0

Haestad Methods Solution Center

Greene & Bradford

Watertown, CT 06795 USA

Project Engineer: dang
CulvertMaster v3.2 [03.02.00.01]

+1-203-755-1666

Page 30of 3



Rating Table Report
Georgetowne Rd Culvert Proposed 84" & 72" RCCP

Range Data:
Minimum Maximum Increment
Discharge 100.00 700.00 20.00 cfs
Discharge (cf4HW Elev. (ft)| TW Elev. (ft)[1) Discharg&Z) DischargqW) Discharge

100.00 544.41 544.04 52.69 47.34 0.00
120.00 544.68 544.26 63.27 56.66 0.00
140.00 544.93 544.46 74.01 66.07 0.00
160.00 545.16 544.63 84.62 75.30 0.00
180.00 545.38 544.79 96.33 84.60 0.00
200.00 545.59 544,93 106.10 93.90 0.00
220.00 545.78 545.06 116.83 103.13 0.00
240.00 545.97 545.18 127.66 112.40 0.00
260.00 546.15 545.30 138.39 121.83 0.00
280.00 546.33 545.40 149.20 130.70 0.00
300.00 546.50 545.50 160.14 139.93 0.00
320.00 546.67 545.60 170.93 148.98 0.00
340.00 546.84 545.69 181.80 158.06 0.00
360.00 547.01 545.78 192.75 167.14 0.00
380.00 547.17 545.86 203.76 176.23 0.00
400.00 547.34 545.94 214.73 186.22 0.00
420.00 547.50 546.02 225.74 194.20 0.00
440.00 547.66 546.09 236.79 203.13 0.00
460.00 547.82 546.17 247.89 212.05 0.00
480.00 547.98 546.24 259.03 220.91 0.00
500.00 548.14 546.31 270.21 229.73 0.00 . o
520.00 548.30 546.37 281.42 238.52 000 |7 Fi“’$4€0( F[°°f Elev. 11 8.28&+
540.00 548.46 546.44 292.70 247.26 0.00
560.00 548.62 546.50 304.07 255.90 0.00
580.00 548.78 546.56 315.45 264.53 0.00
600.00 548.94 546.62 326.90 273.09 0.00
620.00 549.11 546.68 3338.40 281.53 C.00
640.00 549.27 546.74 350.00 289.93 0.00
660.00 549.44 546.79 361.69 298.25 0.00
680.00 549.61 546.86 373.65 306.44 0.00
700.00 549.80 546.97 386.27 313.67 0.00

E X A(l () 1+ ?A
Project Engineer: dang

j:\...\culvert model\sherman culvert analysis.cvm Greene & Bradford CulvertMaster v3.2 [03.02.00.01]
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Performance Curves Report
Georgetowne Rd Culvert Proposed 84" & 72" RCCP

Range Data:

Minimum Maximum Increment
Discharge 100.00 700.00 20.00 cfs

544.0 L . : —_—
100.0 150.0 200.0 250.0 300.0 350.0 400.0 450.0 500.0 550.0 600.0 650.0 700.0
Discharge
(cfs)

Exhibit 18 o
Project Engineer: dang

j:\..\culvert model\sherman culvert analysis.cvm Greene & Bradford CulvertMaster v3.2 [03.02.00.01]
02/27/09 09:39:27 AvBentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA  +1-203-755-1666 Page 1 of 1



Component:Culvert-1

Georgetowne Rd Culvert Proposed 84" & 72" RCCP

Culvert Designer/Analyzer Report

Culvert Summary

Computed Headwater Elev: 547.84 ft Discharge 249.56 cfs
Inlet Control HW Elev. 547.50 ft Tailwater Elevation 546.18 ft
Outlet Control HW Elev. 547.84 ft Control Type Outlet Control
Headwater Depth/Height 0.90

Grades

Upstream Invert 541.57 ft Downstream invert 541.38 ft
Length 86.00 ft Constructed Slope 0.002209 fi/ft
Hydraulic Profile

Profile M2 Depth, Downstream 4.80 ft
Slope Type Mild Normal Depth 4.87 ft
Flow Regime Subcritical Critical Depth 4.14 ft
Velocity Downstream 8.88 ft/s Critical Slope 0.003531 ft/ft
Section

Section Shape Circular Mannings Coefficient 0.013
Section Material Concrete Span 7.00 ft
Section Size 84 inch Rise 7.00 ft
Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 547.84 ft Upstream Velocity Head 1.22 #t
Ke 0.20 Entrance Loss 0.24 ft
Inlet Control Properties

Inlet Control HW Elev. 547.50 ft Flow Control Unsubmerged
Inlet Type Groove end w/headwall Area Full 38.5 fi?
K 0.00180 HDS 5 Chart 1

M 2.00000 HDS 5 Scale 2

C 0.02920 Equation Form 1

Y 0.74000

j:\...\culvert model\sherman culvert analysis.cvm

02/27/09 09:39:45 /Bentley Systems, Inc.

EXI/\(bH' 9(,

Greene & Bradford
Haestad Methods Solution Center Watertown, CT 06795 USA

Project Engineer: dang

CulvertMaster v3.2 [03.02.00.01]
+1-203-755-1666
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Component:Culvert-2

Culvert Designer/Analyzer Report
Georgetowne Rd Culvert Proposed 84" & 72" RCCP

Cuivert Summary

Computed Headwater Elev: 547.84 ft Discharge 213.37 cfs
Inlet Control HW Elev. 547.43 ft Tailwater Elevation 546.18 ft
Outlet Control HW Elev. 547.84 ft Control Type Outlet Control
Headwater Depth/Height 1.05

Grades

Upstream Invert 541.57 ft Downstream Invert 541.38 ft
Length 86.00 ft Constructed Slope 0.002209 ft/ft
Hydraulic Profile

Profile M2 Depth, Downstream 4.80 ft
Slope Type Mild Normal Depth 5.49 ft
Flow Regime Subcritical Critical Depth 4.00 ft
Velocity Downstream 8.80 ft/s Critical Slope 0.004140 ft/ft
Section

Section Shape Circular Mannings Coefficient 0.013
Section Material Concrete Span 6.00 ft
Section Size 72 inch Rise 6.00 ft
Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 547.84 t Upstream Velocity Head 1.17 ft
Ke 0.20 Entrance Loss 0.23 ft
Inlet Control Properties

Inlet Control HW Elev. 547.43 ft Flow Control Unsubmerged
Inlet Type Groove end w/headwall Area Full 28.3 2
K 0.00180 HDS 5 Chart 1

M 2.00000 HDS 5 Scale 2

C 0.02920 Equation Form 1

Y 0.74000

\...\eulvert model\sherman culvert analysis.cvm

02/27/09 09:39:45 /AvBentiey Systems, Inc.

EX’A(&J”‘ 70

Greene & Bradford
Haestad Methods Solution Center
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Project Engineer: dang

CulvertMaster v3.2 [03.02.00.01]
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Component:Weir

Culvert Designer/Analyzer Report

Hydraulic Component(s): Roadway

Discharge
Roadway Width
Low Point

Discharge Coefficient (Cr)

Tailwater Elevation

0.00 cfs Allowable HW Elevation

Overtopping Coefficient
Headwater Elevation
Submergence Factor (Kt)

547.84 ft
2.90 Us
N/A ft
1.00

Sta(ft)y  Elev. (ft)

-70.00
-65.00
-36.00
11.00
53.00

556.00
5583.43
552.97
§53.77
§56.00

i\...\culvert modefsherman culvert analysis.cvm
02/27/09 09:39:45 A/Bentley Systems, Inc.

E)(L“é?“ﬁ (7 E

Haestad Methods Solution Center

Greene & Bradford

Watertown, CT 06795 USA

Georgetowne Rd Culvert Proposed 84" & 72" RCCP

Project Engineer: dang
CulvertMaster v3.2 [03.02.00.01]

+1-203-755-1666
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GREENE & BRADFORD, INC. PROJECT NO: 08-247

& B
&“’ i n,,o% 3501 CONSTITUTION DRIVE DESCRIPTION: Georgetowne Rd. & Railroad Cost Estimate
&[G &) % SPRINGFIELD, IL. 62711-7007 CALC. BY: KK DATE: 2/27/09
=3 ;ij3 [ & (217) 793-8844 CHKED BY: DRG DATE:
2, \\,#’ (217) 793-6227 FAX
(e e o
‘TG e www areeneandbradford, com | Exhibit 10 - Georgetowne Rd. & U.P. Railroad

PRELIMINARY CONSTRUCTION COST ESTIMATE

GEORGETOWNE RD. CULVERT RECOMMENDATION

TEM | DESCRIPTION OF PAY ITEM | QUANTITY UNIT UNIT TOTAL
NO. . | | PRICE PRICE
1 72" RCGP BORED | 22 | FooT | $325.00 $29,800.00
| | s
TOTAL $29,900.00
RAILROAD CULVERT - OPTION 1
TEM | DESCRIPTION OF PAY ITEM QUANTITY | UNIT | UNIT TOTAL
NO. | PRICE PRICE
1 8 X 8 BOX CULVERT UNDER R.R. 130 FOOT | $1,040.00 $135,200.00
2 8' X 8' END SECTION 2 EACH $8,000.00 $16,000.00
| |
|
|
TOTAL $151,200.00
RAILROAD CULVERT- OPTION 2
ITEM DESCRIPTION OF PAY ITEM QUANTITY UNIT UNIT TOTAL
NO. PRICE PRICE
i 12X 8' BOX CULVERT UNBER R R. ‘ 130 FOOT | $1,730.00 $224,000.00
2 12' X 8 END SECTION 2 EACH | $13,000.00 $26,000.00
| | Bl
TOTAL $250,900.00
TEM DESCRIPTION OF PAY ITEM | QUANTITY | UNIT UNIT TOTAL
NO. | | PRICE PRICE
T I |
l [ [
|
TOTAL $0.00

Page 1 J:\08247\CALCS\08247 COST EST.xls
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Rating Table Report
BUS 55 w/ Existing RR culvert

Range Data:
Minimum Maximum Increment
Discharge 0.00 500.00 25.00 cfs
Discharge (cf4HW Elev. (ft)[TW Elev. (ft)
0.00 550.10 550.10
25.00 5§50.11 550.10
50.00 550.16 550.10
75.00 550.22 550.10
100.00 550.32 550.10
125.00 550.44 550.10
150.00 550.59 550.10
175.00 550.77 550.10
200.00 550.98 550.10
225.00 551.21 550.10
250.00 551.47 550.10
275.00 551.76 550.10
300.00 552.08 550.10
325.00 552.42 550.10
350.00 552.79 550.10
375.00 553.19 550.10
400.00 553.62 550.10
425.00 554.07 550.10
450.00 554.55 550.10
475.00 555.06 550.10
500.00 555.59 550.10

Exhibt [L(A N
roject Engineer: dang

Greene & Bradford CulvertMaster v3.2 [03.02.00.01]

j:\...\culvert model\sherman culvert analysis.cvm
+1-203-755-1666 Page 1 of 1

04/15/09 11:23:20 A/Bentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA



Performance Curves Report
BUS 55 w/ Existing RR culvert

Range Data:

Minimum Maximum Increment
Discharge 0.00 500.00 25.00 cfs

Performance Curves

—i— HW Elev.
| g TW Elev.

553.5 ------
£ 553.0F------
552.5 -
552.0

551.5

550.0% — - "
0.0 50.0 100.0 150.0 200.0 250.0 300.0 350.0 400.0 450.0 500.0

Discharge
(cfs)

Ex bilit (48
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Project Engineer: dang
CulvertMaster v3.2 [03.02.00.01]
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Component:Culvert-1

Culvert Designer/Analyzer Report

BUS 55 w/ Existing RR culvert

Culvert Summary

Computed Headwater Elev: 551.47 ft Discharge 249.97 cfs
Inlet Control HW Elev. 550.10 ft Tailwater Elevation 550.10 ft
Outlet Control HW Elev. 551.47 ft Control Type Outlet Control
Headwater Depth/Height 1.27

Grades

Upstream Invert 543.88 ft Downstream Invert 543.186 ft
Length 116.00 ft Constructed Slope 0.006207 ft/ft
Hydraulic Profile

Profile PressureProfile Depth, Downstream 6.94 ft
Slope Type N/A Normal Depth 3.39 ft
Flow Regime N/A Critical Depth 3.78 ft
Velocity Downstream 6.94 fi/s Critical Slope 0.004688 ft/ft
Section

Section Shape Box Mannings Coefficient 0.013
Section Material Concrete Span 6.00 ft
Section Size 6x6ft Rise 6.00 ft
Number Sections 1

Qutlet Control Properties

Outlet Control HW Elev. §51.47 ft Upstream Velocity Head 0.75 ft
Ke 0.50 Entrance Loss 0.37 ft
Inlet Control Properties

Inlet Control HW Elev. 550.10 ft Flow Control Unsubmerged
inlet Type 45° wingwall flare, d=0.0430 Area Full 36.0 ft?
K 0.51000 HDS 5 Chart 9

M 0.66700 HDS 5 Scale 1

C 0.03090 Equation Form 2

Y 0.80000

ji'\...\culvert model\sherman culvert analysis.cvm
Haestad Methods Solution Center

04/15/09 11:23:02 Ad/Bentley Systems, Inc.

Exbhibit

MC

Greene & Bradford

Watertown, CT 06795 USA

Project Engineer: dang

CulvertMaster v3.2 [03.02.00.01]
+1-203-755-1666

Page 2 of 3



Culvert Designer/Analyzer Report
BUS 55 w/ Existing RR culvert

Component:Weir

Hydraulic Component(s): Roadway (Constant Elevation)

Discharge 0.00 cfs Allowable HW Elevation 551.47 ft
Roadway Width 100.00 ft Overtopping Coefficient 2.90 US
Length 100.00 ft Crest Elevation 556.50 ft
Headwater Elevation N/A ft Discharge Coefficient (Cr) 2.90
Submergence Factor (Kt) 1.00

Sta (ft) Elev. (ft)

0.00 556.50
100.00 556.50

Ex I’\'rl:ﬁ““ (40
Project Engineer: dang

j:\..\culvert model\sherman culvert analysis.cvm Greene & Bradford CulvertMaster v3.2 {03.02.00.01]
04/15/09 11:23:02 AvBentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA  +1-203-755-1666 Page 3 of 3



Rating Table Report
BUS 55 w/ Proposed RR culvert

Range Data:
Minimum Maximum Increment
Discharge 0.00 500.00 25.00 cfs
Discharge (cfgHW Elev. (ft)| TW Elev. (ft)
0.00 547.25 547.25
25.00 547.28 547.25
50.00 547.39 547.25
75.00 547.56 547.25
100.00 547.80 547.25
125.00 548.11 547.25
150.00 548.51 547.25
175.00 549.09 547.25
200.00 549.58 547.25
225.00 550.04 547.25
250.00 550.49 547.25
275.00 550.93 547.25
300.00 551.35 547.25
325.00 551.76 547.25
350.00 552.16 547.25
375.00 552.55 547.25
400.00 5562.93 547.25
425.00 553.30 547.25
450.00 553.67 547.25
475.00 564.04 547.25
500.00 554.62 547.25

E X I’I‘vt b+ 15 A
Project Engineer: dang

j:\...\culvert model\sherman culvert analysis.cvm Greene & Bradford CulvertMaster v3.2 [03.02.00.01]
04/15/09 11:22:29 A/Bentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA  +1-203-755-1666 Page 1 of 1



Performance Curves Report
BUS 55 w/ Proposed RR culvert

Range Data:

Minimum Maximum Increment
Discharge 0.00 500.00 25.00 cfs

Performance Curves

552.0 ------t------:

-
-

|
547.0- - ' - e - -

0.0 50.0 100.0 150.0 200.0 250.0 300.0 350.0 400.0 450.0 500.0
Discharge

(cfs)

Ex Libi+ IS B
Project Engineer: dang
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Culvert Designer/Analyzer Report
BUS 55 w/ Proposed RR culvert

Component:Culvert-1

Culvert Summary

Computed Headwater Elev: 550.49 ft Discharge 249,97 cfs
Inlet Control HW Elev. 550.01 ft Tailwater Elevation 547.25 ft
Outlet Control HW Elev. 550.49 ft Control Type Entrance Cantroi
Headwater Depth/Height 1.10

Grades

Upstream Invert 543.88 ft Downstream invert 543.16 ft
Length 116.00 ft Constructed Slope 0.006207 ft/ft

Hydraulic Profile

Profile CompositeS1S2 Depth, Downstream 4.09 ft
Slope Type Steep Normal Depth 3.39 ft
Flow Regime N/A Critical Depth 3.78 it
Velocity Downstream 10.19 ft/s Critical Slope 0.004688 ft/ft
Section

Section Shape Box Mannings Coefficient 0.013
Section Material Concrete Span 6.00 ft
Section Size 6x6ft Rise 6.00 ft
Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 550.49 ft Upstream Velocity Head 1.89 ft
Ke 0.50 Entrance Loss 0.94 ft

Inlet Control Properties

Inlet Control HW Elev. 550.01 ft Flow Control Unsubmerged
Inlet Type 45° wingwall flare, d=0.0430 Area Full 36.0 ft2
K 0.51000 HDS 5 Chart 9

M 0.66700 HDS 5 Scale 1

C 0.03090 Equation Form 2

Y 0.80000

Exbibi+ (T C
Project Engineer: dang

j:\...\culvert model\sherman culvert analysis.cvm Greene & Bradford CulvertMaster v3.2 [03.02.00.01)
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Culvert Designer/Analyzer Report
BUS 55 w/ Proposed RR culvert

Component:Weir

Hydraulic Component(s): Roadway (Constant Elevation)

Discharge 0.00 cfs Allowable HW Elevation 550.49 ft
Roadway Width 100.00 ft Overtopping Coefficient 2.90 US
Length 100.00 ft Crest Elevation 556.50 ft
Headwater Elevation N/A ft Discharge Coefficient (Cr) 2.90
Submergence Factor (Kt) 1.00

Sta(ft)  Elev. (ft)

0.00 556.50
100.00 556.50

Exbedir 150
Project Engineer: dang

j:\..\culvert model\sherman culvert analysis.cvm Greene & Bradford CulvertMaster v3.2 [03.02.00.01]
04/15/09 11:22:09 ABentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA  +1-203-755-1666 Page 3 of 3
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Ex?e—ﬁ»zw Qwa—fl ’%O(jé

r: Trib Reach: Quail Ridge Park Profile: 100 yr With Date

HEC-RAS Plan: Existing™ Ri

[ Reach River St Profis QToll | MinChE) | WS Elev | CWS | EG.Elev | EG Slope | VolChni | FlowAws | Top Width | Froude#Chi |
. = ) @ a | tvs) fsa " |
|Quail Ridgo Park 11953 100 yr With Dete 121.00 558.28 560.57 561.04  0.012187 5.50 21.99 1656 0.84)
Quall Ridge Park _[118508° 100 yr With Det= 121.00 55719 559.44 559.21 550.85] 0010816 513 23.59 18.22 079
Ousil Ridge Pork  |11748.3° (100w WihDete |  121.00 556.10 558.16 556.03 55881 0013586 542 2234 19.02 088
Queil Ridge Fark  |11848 100 yr With Deln 121.00 5§55.01 557.12 55746  0.008978 464 26.34 2447 073
Quail Ridge Park _ [11851.3° | 100 yr Wath Deta 121.00 554.18 556.28 556.62]  0.008788 466 26.08 2352 072
Quall Ridge Park [114365°  [100 yr With Dota: 121.00 563.31 565.38 55575  0.009577 4.80 24.89 1886 075
|Qual Ridge Park | 11382 100 yr With Dets 121.00 552.46 554.73 555.02)  0.005967 428 29.64 3648 060
Quail Ridge Park 100 yr With Bisto: 121.00 550.90 | 55484  0.000315 152 210.03 170.98] 018
Quail Ridgs Park ;‘ 100 yr With Dete 121.00 548.34 , 55482 0.000051 0.78 450.10 19483 007
Quall Ridge Paric |1 100 yr WA Dats 121.00, 547.86 549.92 55482)  0.000014 0.50 728.50 22053 0.04
Quail Ridge Park (11008 — - |
Qs Ridge Park | 10827.4° | 100y Wilh Date 121.00 546.38 54840 548.34 548.95 0.015476 5.93 2042 1860, 0.4
{Qual Rige Park__ [10829.8° | 100 yr With Dals 121.00 544,89 546.75 548.75 547.32| 0017857 805 19.98 1767, 1.00
Qual Ridge Park  [10731.8° 100 yr With Dote 121.00 54341 548.34 54518 54644  0.001481 258, 53.73 50.77 0.32
O Rikige Pork | 10834 100 yr With Dote 170.00 541.93 545.53 544,55 546.14|  0.004310 8.27 2713 8855 0.60
Quail Ridge Fark 10014 ; Culvert |
Qual Ridge Pwrk | 10434 105 yi With Dete 170.00 537.57 539.83 539.83 54080 0013498 7.30 2568 17.85 a.9s|
Quall Rigge Park |10318.2°  [100 v With Data 170.00 535.61 539.23 53940 0.001534 348 58.08 2546 0.35|
Qusil Ridge Park_ [102025° 1100y With Doto 170.00 533.66 539.27 539.31 0.000188 187 124.99 40.15 0.13
Quail Ridge Park | 10088.7 |10 yr Wi Bate 170.00 531.70| 539.28 530.28)  0.000040 0.96| 237.54 67.98 0.06
Gual Ridge Park | 9971 100 yr Wilh Deto 1500.00 52074] 53882 53540 538.20|  0.001083 581 36224 82.73 034,

Be./‘f'—\ ovev Twn 304CM/05 =D Elev, ggg!‘ 62 Cu

E X hibit+ l 9



GREENE & BRADFORD, INC.

PROJECT NO: 08-247

& B
qgs"‘t R‘q"% 3501 CONSTITUTION DRIVE DESCRIPTION: Quail Ridge Cost Estimate
2} "] ® SPRINGFIELD, IL. 62711-7007 CALC. BY: KK DATE: 2/27/09
& KK
2 T—il 2 (217) 793-8844 CHKED BY: _ DRG DATE:
%, é"“’ (217) 793-6227 FAX
S
“Tng e www.greeneandbradford.com | Exhibit 20 - Quail Rldge J
PRELIMINARY CONSTRUCTION COST ESTIMATE
QUAIL RIDGE
ITEM DESCRIPTION OF PAY ITEM QUANTITY | UNIT |  UNIT TOTAL
NO. | PRICE PRICE
1 [ ADJUST TWIN 30" CMPs ‘ 1 EACH | $5,000.00 $5,000.00
| | |
|
|
|
| ‘ |
TOTAL $5,000.00
ITEM DESCRIPTION OF PAY ITEM | QuaNTITY UNIT UNIT TOTAL
NO. | | PRICE PRICE
|
|
|
| | | |
| | |
| | SO
TOTAL $0.00
ITEM DESCRIPTION OF PAY ITEM l QUANTITY UNIT UNIT TOTAL
NO. PRICE PRICE
|
[
|
|
TOTAL $0.00
ITEM ‘ DESCRIPTION OF PAY ITEM QUANTITY UNIT UNIT TOTAL
NO. | PRICE PRICE
t | T T
| | |
| | |
|
| e
|
| |
TOTAL $0.00

Page 1

J\08247\CALCS\08247 COST EST.xls
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Rating Table Report
Trip Culverts Existing

Range Data:
Minimum Maximum Increment
Discharge 100.00 600.00 20.00 cfs
Discharge (cfaHW Elev. (ft)| TW Elev. (ff)
100.00 556.05 550.18
120.00 556.32 550.35
140.00 556.58 550.51
160.00 556.82 550.66
180.00 557.06 550.79
200.00 557.29 550.92
220.00 557.51 551.04
240.00 557.74 551.16
260.00 557.96 551.27
280.00 558.19 551.38
300.00 558.44 551.48
320.00 558.71 551.58
340.00 559.00 551.67
360.00 559.44 561.76
380.00 560.45 551.85
400.00 561.34 551.94 . .
420.00 562.26 552.02 |—7 |~ nished [Floor Elev, = 762.3 €+
440.00 563.21 552.10
460.00 564.20 552.18
480.00 565.23 552.26
500.00 566.30 552.33
520.00 567.40 552.41
540.00 568.55 552.48
560.00 569.73 552.55
580.00 570.95 55262
600.00 572.21 552.68

Exhitir 22A
Project Engineer: dang

j’\...\culvert model\sherman culvert analysis.cvm Greene & Bradford CulvertMaster v3.2 [03.02.00.01]
02/27/09 11:22:19 AA/Bentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 08795 USA +1-203-755-1666 Page 1 of 1



Performance Curves Report
Trip Culverts Existing

Range Data:

Minimum Maximum increment
Discharge 100.00 600.00 20.00 cfs

i | —— TW Elev.

A

e S SRS B= o m

1
1
1
1
3
i
1

1
i
I

550.0% -

100.0 150.0 200.0 250.0 300.0 350.0 400.0 450.0 500.0 550.0 600.0
Discharge
(cfs)

Exhibir 238
Project Engineer: dang

j:\...\culvert modei\sherman culvert analysis.cvm Greene & Bradford CulvertMaster v3.2 {03.02.00.01]
02/27/09 11:22:52 A/Bentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA  +1-203-755-1666 Page 10of 1



Culvert Designer/Analyzer Report

Trip Culverts Existing

Analysis Component

Storm Event Design Discharge 509.00 cfs

Peak Discharge Method: User-Specified

Design Discharge 509.00 cfs Check Discharge 231.00 cfs

Tailwater properties: Irregular Channel

Roughness Segments

Start End Mannings
Station Station Coefficient
-0+94 -0+18 0.035
-0+18 0+28 0.033
0+28 1+15 0.035

Natural Channel Points

Station  Elevation
(ft) (it)
-0+94 564.90
-0+63 557.40
-0+18 557.10

0+00 548.34
0+08 548.62
0+28 556.96
0+73 555.78
1+15 556.07

Tailwater conditions for Design Storm.

Discharge 509.00 cfs Actual Depth 4.03 ft
Veiocity 7.91 fi/s
Name Description Discharge HW Elev. Velocity
Culvert-1 3-60 inch Circular 509.00cfs 566.79ft 10.79ft/s
Weir Not Considered N/A N/A N/A

Ex’ Ll-lb?'(' 23 C

ji:\...\culvert model\sherman culvert analysis.cvm Greene & Bradford

02/27/09 11:23:00 AQvBentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA

Project Engineer: dang
CulvertMaster v3.2 [03.02.00.01]
+1-203-755-1666 Page 1 of 2



Component:Culvert-1

Culvert Designer/Analyzer Report
Trip Culverts Existing

Culvert Summary

Computed Headwater Elev: 566.79 ft Discharge 509.00 cfs
Iniet Control HW Elev. 560.34 ft Tailwater Elevation 552.37 ft
Outlet Control HW Elev. 566.79 ft Control Type Outlet Control
Headwater Depth/Height 2.67

Grades

Upstream Invert 553.45 ft Downstream Invert 549.15 ft
Length 770.00 ft Constructed Slope 0.005584 ft/ft
Hydraulic Profile

Profile CompositeM2PressureProfile Depth, Downstream 3.73 ft
Slope Type Mild Normal Depth N/A ft
Flow Regime Subcritical Critical Depth 3.73 ft
Velocity Downstream 10.79 ft/s Critical Slope 0.017569 ft/ft
Section

Section Shape Circular Mannings Coefficient 0.024
Section Material CMP Span 5.00 ft
Section Size 60 inch Rise 5.00 ft
Number Sections 3

Outlet Control Properties

Outlet Control HW Elev. 566.79 ft Upstream Velocity Head 1.16 ft
Ke 0.90 Entrance Loss 1.04 ft
Inlet Control Properties

Iniet Control HW Elev. 560.34 ft Flow Control Transition
inlet Type Projecting Area Full 58.9 ft2
K 0.03400 HDS 5 Chart 2

M 1.50000 HDS 5 Scale 3

C 0.05530 Equation Form 1

Y 0.54000

i:\...\culvert model\sherman culvert analysis.cvm
Haestad Methods Solution Center

02/27/09 11:23:00 A/Bentley Systems, Inc.

Ex b+ 230

Greene & Bradford

Watertown, CT 06795 USA

Project Engineer: dang
CulvertMaster v3.2 [03.02.00.01]

+1-203-755-1666

Page 2 of 2



Rating Table Report
Trip Culverts Proposed Added 60"

Range Data:
Minimum Maximum Increment
Discharge 100.00 600.00 20.00 cfs
Pischarge (cfaHW Elev. (ft)| TW Elev. (ft)
100.00 555.68 550.18
120.00 555.91 550.35
140.00 556.12 550.51
160.00 556.32 550.66
180.00 556.52 560.79
200.00 556.70 550.92
220.00 556.88 551.04
240.00 557.06 551.16
260.00 557.23 551.27
280.00 557.40 551.38
300.00 557.57 551.48
320.00 557.74 551.58
340.00 557.91 551.67
360.00 558.08 551.76
380.00 558.25 551.85
400.00 558.44 551.94
420.00 558.64 552.02
440.00 558.85 552.10
460.00 559.10 552.18
480.00 559.44 552.26
500.00 560.22 552.33
520.00 560.89 552.41
540.00 561.57 552.48
560.00| 56226 65255 |y [ cshed [ loor Elevw. = 562. 3 £4
580.00 562.97 552.62
600.00 563.70 552.68

E X L\.l LiF Z ({ A
Project Engineer: dang

j\...\cuivert model\sherman culvert analysis.cvm Greene & Bradford CulvertMaster v3.2 [{03.02.00.01]
02/27/09 11:26:33 &/Bentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



Performance Curves Report
Trip Culverts Proposed Added 60"

Range Data:
Minimum Maximum Increment
Discharge 100.00 600.00 20.00 cfs
Performance Curves
564.0------~~----=---<----5-°""~--~-~°"""°=°"°=°- Pl i % HW Elev.
| ! ; ! ; [ e TW Elev.
l | |
o1 1o | SRS GRS [ — S
| I 1 1
| I 1
| 1 I
560.0------- — e me e il o el e

558.0 ~-----f---m--1------ ,

2 | |
556.0 - -- R L
554.0l ---------- | sosmsmmainn - - flemceaenbeooeaeb - cdeeee
552.01 -—--- Lo R S TR L | O
550.0 — ' ' 5 - ‘ '

100.0 150.0 200.0 250.0 300.0 350.0 400.0 450.0 500.0 550.0 600.0
Discharge
{cfs)

E X ln'l bit 218
Project Engineer: dang

j\...\culvert model\sherman culvert analysis.cvm Greene & Bradford CulvertMaster v3.2 {03.02.00.01]
02/27/09 11:26:56 ABentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA  +1-203-755-1666 Page 1 of 1



Culvert Designer/Analyzer Report
Trip Culverts Proposed Added 60"

Analysis Component

Storm Event Design

Discharge 509.00 cfs

Peak Discharge Method: User-Specified

Design Discharge

509.00 cfs

Check Discharge 231.00 cfs

Tailwater properties: Irregular Channel

Roughness Segments

Start End
Station Station
-0+94 -0+18
-0+18 0+28
0+28 1+15

Mannings

Coefficient
0.035
0.033
0.035

Natural Channel Points

Station  Elevation
(ft) (it)
-0+94 564.90
-0+63 5567.40
-0+18 557.10

0+00 548.34
0+08 548.62
0+28 556.96
0+73 555.78
1+15 556.07

Tailwater conditions for Design Storm.

Discharge
Velocity

509.00 cfs
7.91 f/s

Actual Depth 4,03 ft

Name Description

Discharge

HW Elev. Velocity

Culvert-1 4-60 inch Circular
Weir Not Considered

509.00 cfs

560.52 ft 9.49 ft/s
N/A N/A N/A

Exbibir 29C

j:\...\culvert model\sherman culvert analysis.cvm
02/27/09 11:26:17 ABentley Systems, Inc.

Haestad Methods Solution Center

Greene & Bradford
Watertown, CT 06795 USA

Project Engineer: dang
CulvertMaster v3.2 [03.02.00.01]
+1-203-755-1666 Page 10of 2



Component:Culvert-1

Culvert Designer/Analyzer Report

Trip Culverts Proposed Added 60"

Culvert Summary

Computed Headwater Elev: 560.52 ft Discharge 509.00 cfs
Inlet Control HW Elev. 558.90 ft Tailwater Elevation 552.37 ft
Outlet Control HW Elev. 560.52 ft Control Type Outlet Control
Headwater Depth/Height 1.41

Grades

Upstream Invert 553.45 ft Downstream Invert 549.15 ft
Length 770.00 ft Constructed Slope 0.005584 ft/it
Hydraulic Profile

Profile CompositeM2PressureProfile Depth, Downstream 3.23 ft
Slope Type Mild Normal Depth N/A ft
Flow Regime Subcritical Critical Depth 3.23 ft
Velocity Downstream 9.49 ft/s Critical Slope 0.014509 ft/ft
Section

Section Shape Circular Mannings Coefficient 0.024
Section Material CMP Span 5.00 ft
Section Size 60 inch Rise 5.00 ft
Number Sections 4

Outlet Control Properties

Outlet Control HW Elev. 560.52 ft Upstream Velocity Head 0.65 ft
Ke 0.90 Entrance Loss 0.59 ft
Inlet Control Properties

Intet Control HW Elev. 558.90 ft Flow Control N/A
Inlet Type Projecting Area Full 78.5 ft?
K 0.03400 HDS 5 Chart 2

M 1.50000 HDS 5 Scale 3

C 0.05530 Equation Form 1

Y 0.54000

j:\...\culvert model\sherman culvert analysis.cvm
Haestad Methods Solution Center

02/27/09 11:26:17 A/Bentley Systems, Inc.

Ex A brt 240

Greene & Bradford

Watertown, CT 06795 USA

Project Engineer: dang
CulvertMaster v3.2 [03.02.00.01]

+1-203-755-1666

Page 2 of 2
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GREENE & BRADFORD, INC.

PROJECT NO: 08-247

& B
&‘e R“%, 3501 CONSTITUTION DRIVE DESCRIPTION: All His Children Daycare Center Cost Estimate
& 4] ® SPRINGFIELD, IL 62711-7007 CALC. BY: KK DATE: 2/27/09
o TRl & @17 793884 CHKED BY: DRG DATE:
%, éi“ (217) 793-6227 FAX
S e
“7ing e www.greeneandbradford.com | Exhibit 26 - Daycare Center _[
PRELIMINARY CONSTRUCTION COST ESTIMATE
ALL HIS CHILDERN DAYCARE CENTER - OPTION 1
TEM | DESCRIPTION OF PAY ITEM | QUANTITY UNIT | UNIT TOTAL
NO. | | PRICE PRICE
AEa| 60" CMP | 80 | FOOT | $12000 $96,000.00
2 60" CMP END SECTION 2 | EACH $2,000.00 $4,000.00
| | ‘
‘ | |
| | |
-
TOTAL $100,000.00
ALL HIS CHILDERN DAYCARE CENTER - OPTION 2
ITEM DESCRIPTION OF PAY ITEM QUANTITY | UNIT UNIT TOTAL
NO. | PRICE PRICE
12' X 8' BOX CULVERT ‘ 130 | FOOT | $1,500.00 $185,000.00
60" CMP | 100 FOOT $120.00 $12,000.00
3 12' X &' END SECTION ‘ 1 | EAGCH ‘ $11,000.00 $11,000.00
‘ I
TOTAL $218,000.00
ITEM DESCRIPTION OF PAY ITEM QUANTITY UNIT UNIT TOTAL
NO. PRICE PRICE
| | | .'
!
TOTAL $0.00
ITEM DESCRIPTION OF PAY ITEM QUANTITY UNIT | UNIT TOTAL
NO. | PRICE PRICE
} l ‘
| | |
|
TOTAL $0.00

Page 1

J:\08247\CALCS\08247 COST EST.xls
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SPRINGFIELD, ILLINOIS 62711
PROFESSIONAL DESIGN FIRM NO. 184-001179
PROFESSIONAL 8 STRUCTURAL ENGINEERING CORPORATION
¢ 217 ) 793-8844, 793-6227 (F), E-MAIL - cadegreeneandbradford.oom

SCALE
1 = 150’
GREENE & BRADFORD, INC. SMALL NETWORK
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COMPUTER FILE NO.
Exhiblt 28.dgn

PROJECT: 08247
02/26/09 - FAV
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SCALE
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COMPUTER FILE NO.
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GREENE & BRADFORD, INC.

PROJECT NO: 08-247

& B
fg R4°‘°o 3501 CONSTITUTION DRIVE DESCRIPTION: Flaggland Cost Estimate
& [G&5] @ sPrINGFIELD, IL. 62711-7007 CALC. BY: KK DATE: 2/27/09
2 T—~B| & @17 7938844 CHKED BY: DRG DATE:
1;,.0 Géﬁ’ (217) 793-6227 FAX
“ring e www.areeneandbradford.com [ Exhibit 39 - Small Network - Phase 1-2
PRELIMINARY CONSTRUCTION COST ESTIMATE
PHASE 1
ITEM DESCRIPTION OF PAY ITEM QUANTITY ‘ UNIT ‘ UNIT TOTAL
NO. PRICE PRICE
e | REGRADE DITCH FROM 38" OUTLET TO FLAGGLAND LAKE s00 | FOOT |  $500 $2,500.00
| | |
| |
| i ‘
|
TOTAL $2,500.00
PHASE 2 - OPTION 1
ITEM DESCRIPTION OF PAY ITEM QUANTITY : UNIT UNIT TOTAL
NO. | PRICE PRICE
1 ‘ 30" PIPE 360 FOOT | $75.00 $27,000.00
2 REGRADE DITCH WEST SIDE OF OLD TIPTON SCHOOL RD. 480 EACH $5.00 $2,300.00
3 | STRUCTURE 1 EACH | $2,00000 $2,000.00
4 30" FLARED END SECTION WITH GRATE 1 EACH $3,700.00 $3,700.00
TOTAL $35,000.00
PHASE 2 - OPTION 2
ITEM DESCRIPTION OF PAY ITEM QUANTITY UNIT | UNIT TOTAL
NO. | PRICE PRICE
1| 30" PIPE | e FOOT ‘ §75.00 $61,500.00
STRUCTURE 2 EACH $2,000.00 $4,000.00
3 30" FLARED END SECTION WITH GRATE ‘ 1 | EACH ‘ $3,700.00 $3,700.00
TOTAL $69,200.00
PHASE 2 - OPTION 3
ITEM | DESCRIPTION OF PAY ITEM | QUANTITY UNIT UNIT TOTAL
NO. PRICE PRICE
4 ' DETENTION POND W/ OUTLET STRUCTURE | 1 | EACH $45,000 00 $40.000 00
| |
| | i |
|
TOTAL $40,000.00

Page 1

J\08247\CALCS\08247 COST EST.xis



; : I lax\ | _\ 27
R N
/|7 FLAGGLAND :
/T N PARK /25 §
) \\ 333
NN 32

| | o ‘ - .
TSN
~L T f | k}/
Ll A
_.% g \
|_
(n'e
e <T
|
' Z
35 S
_ B LOWER TWIN
Vs

}8” CULVERTS

SCALE
200’

EXHIBIT 40 %

TOTAL ESTIMATED
CONSTRUCTION
COST = $5,000

1// -

COMPUTER FILE NO.

GREENE & BRADFORD, INC.

OF SPRINGFIELD

LARGE NETWORK
PHASE 3A

CONSULTING ENGINEERS
3501 CONSTITUTION DRIVE
SPRINGFIELD, ILLINOIS 62711
PROFESSIONAL DESIGN FIRM NO. 184-001179
PROFESSIONAL & STRUCTURAL ENGINEERING CORPORATION
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( 217 ) T93-8844, 793-6227 (F), E-MAIL - cadegreeneandbradford.com
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LARGE NETWORK
PHASE 3B

EXHIBIT 41
TOTAL ESTIMATED
CONSTRUCTION SCALE
COST = $81,200 1 = 200
GREENE & BRADFORD, INC.
_S;i. OF SPRINGFIELD
~IB CONSULTING ENGINEERS

SPRIN
PROFESSIONAL DESIGN FIRM NO. 1B4-D01179
PROFESSIONAL & STRUCTURAL ENGINEERING CORPORATION

( 217 ) 733-8844, 793-6227 (F), E-MAIL - cadegreeneandbradford.oom
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GREENE & BRADFORD, INC.

PRQJECT NO: 08-247

o= & SR 3501 CONSTITUTION DRIVE DESCRIPTION: Flaggland Cost Estimate
& [Gl&] ® sPrRNGFELD, 1L 62741-7007 CALC.BY: __ KK DATE: 227109
b3 T1— B F? (217) 793-8844 CHKED BY: DRG DATE:
7;;.0‘ - gﬂ"é‘l (217) 7936227 FAX _
www. dreeneandbradford.com ] Exhibit 44 - Large Network - Phase 3-5
PRELIMINARY CONSTRUCTION COST ESTIMATE
PHASE 3
ITEM | DESCRIPTION OF PAY ITEM QUANTITY | UNIT | UNIT TOTAL
NO. | PRICE PRICE
1 LOWER EXISTING TWIN 18" CULVERT OR REPLACE W/ EQUIVALENT ‘ 25 FOOT ‘ $200.00 $5,000.00
2 30" PIPE 880 FOOT $75.00 $66,000.00
3z | 30" FLARED END SECTION WITH GRATE ‘ 2 EACH | $8.700.00 $7,400.00
4 STRUCTURE 3 EACH $2,000.00 $6,000.00
5 | CLOSED LID | 1 EACH |  $500.00 $500.00
8 TYPE 8 GRATE 1 EACH $500.00 $500.00
7 ‘ TYPE 0 FRAME AND GRATE . 1 EACH ‘ $800.00 $800.00
TOTAL $86,200.00
PHASE 4
(TEM DESGRIPTION OF PAY ITEM QUANTITY | UNIT |  UNIT TOTAL
NO. PRIGE PRICE
1 | 24" PIPE | eso FOOT | $50.00 $31,500.00
2 STRUCTURE 5 EACH $2,000.00 $10,000.00
3 | CLOSED LID | 1 EACH |  $8500.00 $500.00
4 TYPE 8 GRATE 3 EACH $500.00 $1,500.00
5 | TYPE 9 FRAME AND GRATE i 1 EACH i $800.00 $800.00
| |
TOTAL $44,300.00
PHASE 5
ITEM DESCRIPTION OF PAY ITEM QUANTITY | UNIT UNIT TOTAL
NO. PRICE PRICE
1 18" PIPE i 90 FOOT |  $35.00 $3,150.00
2 24" PIPE 320 EACH $50.00 $16,000.00
3 30" PIPE | 730 EACH ‘ $75.00 $54,750.00
4 STRUCTURE 5 EACH $2,000.00 $10,000.00
5 | CLOSED LD 2 EACH $500.00 $1,000.00
6 TYPE 8 GRATE 1 EACH $500.00 $500.00
| TYPE 9 FRAME AND GRATE 2 EACH ‘ $800.08 $1,600.00
TOTAL $87,000.00]
ITEM DESCRIPTION OF PAY ITEM QUANTITY | UNIT UNIT TOTAL
NO. PRICE PRICE
|
|
|
|
TOTAL $0.00

Page 1
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