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"SOUTHWEST PASSAGE ADDITION
WICHITA, SEDGWICK COUNTY, KANSAS
- DRAINAGE REPORT
NOVEMBER 2005

INTRODUCTION

The subject property is in southwest Wichita in Sedgwick County, Kansas. The
property is located south of Pawnee between 119t and 135t Streets West. It is
primarily in the north half of Section 1, Township 28 South, Range 2 West. There is
approximately 114 acres in the development that will be subdivided into 218
residential lots in separate phases. The Drainage Plan for this report primarily
covers the first phase. Since storm water runoff from future development will be
routed into the ponds, the entire preliminary plat was included in the hydrologic
calculations of this report. The project is proposed to have one crossing of the
primary channel to provide access to the lots in the south half of the addition.

PREDEVELOPED CONDITIONS

The site is currently being used in an agricultural capacity. There are two main
channels that affect this site. The larger channel runs east-west through the middle
of the site and another channel runs east-west along the south line of the site and
then turns north and runs along the east side of the site until it intersects with the
other channel. The middle channel is poorly developed and lined with trees in
places. The channel is approximately 12 feet across at the bottom, approximately 7
feet deep, with nearly vertical side slopes. The south channel is roughly five feet
across, with gently graded side slopes.

The Firm map indicates that a drainage area of approximately 0.65 square miles
drains under 23 Street and across the subject property. A review of site conditions
indicates that the street ditch on the north side of Pawnee carries the majority of
that flow with only a 50% plugged 247 CMP available to carry water under the
roadway. Photographs of that pipe crossing are included in the photo section.

DEVELOPED CONDITIONS

The site will eventually be subdivided into 218 residential lots. There are currently
four detention ponds proposed with this project. They will provide detention for on-
site flows, but are not large enough to have any impact on 100 year events for the
entire basin. These ponds, combined with improving stream channels inside the
property, reduce the 100 year water surface 1.5 to 2.5,

The channels will be improved to a minimum width of 10’ with side slopes no steeper
than 3:1. Fill will be placed to property lines to bring each lot approximately 1.0/
above the anticipated 100 year water surface. Storm Sewers will be installed:along



C3 3 & O ¢ o 3 D

rear lines of lots to provide drainage. An erosion control plan will be prepared prior
to construction to limit silt transport.

To provide adequate detention to detain localized storm events, a 2 X 2 notched
concrete weir will be constructed on the downstream side of the lower ponds to
restrict flows. A wider 29 trapezoidal weir will be provided above the notch to
provide capacity for larger flows generated by the larger basins. It will feature a
conerete bottom with rip-rap sides laid back at 3:1.

HYDROLOGY & HYDRAULICS
DPUOLOCYAMBIAILICS g

This site is bisected by a major tributary of Dy Ceeek that has upstream drainage
area of 3.6 square miles. In addition to that, the channel along the south line of the
site has a drainage area of 2.4 square miles. Due to the large size of these basins,
any detention effects for the onsite ponds will be negligible with regards to the 100
year storm. As such, two different scenarios were reviewed when sizing the
detention ponds for this project. First, a study was done looking at onsite flows only
to verify that the detention ponds would detain a locally concentrated storm to pre-
developed runoff levels. Second, the entire basin system was analyzed. HEC-HMS
2.2.2 was used to perform hydrologic modeling of this project. Output is included in
the appendix.

Onsite storm sewer has been designed to carry the 100 year storm event.
StormCAD output and profiles are included in the appendix of this report. The
rational method was used to determine flow rates for each pipe in the system.
Please refer to the Drainage Plan for basin and flow information.

CONCLUSIONS

The detention ponds and storm sewer have been sized to convey and detain the 100
year storm to pre-developed levels. A FEMA C-LOMR application has been filed and
will result in a modified SFHA upon approval. All proposed lots will be clear of the
Flood Hazard Area upon approval of the application.

One area of particular importance is the contingent street dedication that has been
set aside at the south line of the project. Tt will be critical that the design engineer
for that project provide a structure that does not raise the 100 year water surface in
that area without doing an extensive study of the developed conditions to verify that
no danger is presented to this site.

The onsite ponds will provide adequate detention capacity for on-site starms but will
have little affect on peak flows for events that affect the entire drainage basin of
each tributary.
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HEC-HMS OUTPUT




Drainage Basin Information
Southwest Passage Addition

November 2005

OFFSITE SCS LAG CALCULATIONS

North Offsite

Thag = L * (1000/(CN - 10) +1)07 / (1900 *S05)
Tiag = 19744 * (1000/(80 - 10) +1)°7 / (1900 *(0.61)°3) = 3.75 hours = 225 minutes

South Offsite

Tiag = L * (1000/(CN - 10) +1)0-7 / (1900 *S05)
Thag = 15432 * (1000/(80 - 10) +1)0-7 / (1900 *(0.60)*5) = 3.63 hours = 216 minutes

North Onsite

L J ] 0 o0 O 00O O O O o o o o0 oo

59.4 acres = 0.093 sq. mi.
CN = 80, 0% Impervious

SCS Lag = 25 minutes
7.8” Type 1T Storm

Q100 = 224.1 cfs

South Onsite

53.7 acres = 0.084 sq. mi.
CN = 80, 0% Impervious
SCS Lag = 21 minutes
7.8" Type IT Storm

Q100 =202.4 efs

North Offsite

From USGS, 3.62 sq. mi.
CN = 85, 1% Impervious
SCS Lag = 225 minutes
7.8”" Type II Storm

Q100 = 1968.1 cfs

South Offsite

From USGS, 2.40 sq. mi.
CN = 80, 0% Impervious
SCS Lag = 216 minutes
7.8" Type II Storm

Q100 =1218.2 cfs

EXISTING BASINS

Total onsite runoff (Existing Onsite model) = 426.5 cfs
Total including offsite (Existing Overall model) = 3204.9 cfs
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Northwest Onsite

13.0 acres = 0.020 sq. mi.
CN = 80, 30% Impervious
SCS Lag = 15 minutes
7.8” Type II Storm

Q100 =68.0cfs

Northeast Onsite

44.0 acres = 0.069 sq. mi.
CN = 80, 30% Impervious
SCS Lag = 15 minutes
7.8" Type II Storm

Q100 = 234.7 cfs

South Onsite

28.8 acres = 0.045 sq. mi,
CN = 80, 30% Impervious
SCS Lag = 15 minutes
7.8” Type II Storm

Q100 = 255.1 cfs

North Offsite

From USGS, 3.62 sq. mi.
CN = 85, 1% Impervious
SCS Lag = 225 minutes
7.8” Type II Storm

Q100 = 1968.1 cfs

South Offsite

From USGS, 2.40 sq. mi.
CN = 80, 0% Impervious
SCS Lag = 216 minutes
7.8" Type 11 Storm

Q100 =1218.2 cfs

Undetained Runoff
27.3 acres = 0.043 sq. mi.
CN = 80, 5% Impervious
SCS Lag = 25 minutes
7.8" Type 1I Storm

Q100 =104.9 cfs

Total onsite runoff (Proposed model) = 417.8 ¢fs < 426.5 cfs
Total including offsite (Proposed Overall model) = 3202.5 efs < 3204.9 c¢fs OK

DEVELOPED BASINS
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Basin Model: Existing

Project: SW Passage

HEC-HMS
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HMS * Summary of Results for North Onsite

Project : SW Pasgsage Run Name : Existing Onsite
Start of Run 1 310¢tD5 0000 Basin Model : Existing Onsite
End of Run 1 310ct05 2400 Met. Model : Mat 1

Execution Time : 15NovD5 0720 Control Specs : Control 1

Computed Results

Peak Discharga : 224.07 (ecfs) Date/Time of Peak Discharge : 31 Oct 05
Total Frecipitation : 7.80 (in) Total Dilrect Runoff : 5.39 (in)
Total Loss : 2.36 (in) Total Basaflow : Q.00 (in)
Total Excess : 5.44 (in) Total Discharge + 5.35 (in)

1215
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HMS * Summary of Results for South Onsite

Project : SW Passage Run Name : Exlating Onsite
Start of Run + 310ct05 0000 Basin Model ¢t BExisting Onsite
End of Run ¢ 310ctD5 2400 Mat. Model : Met 1

Exacution Time : 15Nov05 0720 Control Speca 1 Control 1

Computed Results

Peak Discharge : 202.38 (cfs) Date/Time of Pesak Discharge : 31 Oet 05
Total Precipltation : 7.80 (in) Total Direct Runoff : 5.39 (in)
Total Loss t 2,36 (in) Total Baseflow + 0.00 {in)
Total Excess : 5.44 (in) Total Discharge t 5.39 (in}

1215
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HME * Summary of

Projact : SW Passage

Start of Run 1+ 310ctDS5 0000

End of Run :+ 310ctD5 2400

Execution Time : 15Nov05 0720

Computed Results

Peak Outflow : 426.45 (cfs)

Total Qutflow : 5.39 (im)

Results for Junction-3

Run Name : Existing Onsita

Basin Model : Existing Onsite
Met. Model : Mat 1

Control Spaca i Contrel 1

Date/Time of Peak Qutflow 1 31 Oct 05



Basin Model: Existing

Project: SW Passage
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HMS * Summary of Results for North Offsite

Project : SW Passage Run Name Existing Overall
Start of Run 1 310¢t05 0000 Basin Model Existing Overall
End of Run : 310ct0S 2400 Mat. Model Mat 1
Execution Time : 15Nov05 0712 Control Specs : Conktrol 1
Computed Results
Peak Discharge 1 1964.4 (cfs) Date/Time of Peak Discharge : 31 Oct 05
Total Precipitation ; 7.80 {in) Total Direct Runoff : 5.46 {in)
Total Loas 1 1.78 (in) Total Basaflow 0.00 (in)
Total Excass : 6.02 {in) Total Discharge t 5.46 (in}

1550



HMS * Summary of Results for South Offsite

Praject : SW Passage Run Name : Exiating Overall
Start of Run 1 310ckt05 0000 Basin Modal :+ Exiating Overall
End of Run : 310¢t05 2400 Met, Model : Mat 1

Execution Time : 15Nov05 07132 Control Specs : Control 1

Computed Results

Paak Discharge 1 1218.2 (ecfs) Data/Time of Peak Diacharge : 31 Oct 05 1545
Total Precipitation : 7.80 (in) Total Direct Runoff : 4.93 (in)
Teotal Losa t 2.36 (in) Total Basaflow + 0.00 (4im)

Total Excess 1 5.44 (in) Total Discharge 1 4.93 {in)



HMS * Summary of Results for North Onsite

Broject : SW Passage

Run Name : Existing Overall

Start of Run 1 310ct05 Daoo Basin Modael t Existing Owverall
End of Run 1 310ctD5 2400 Mat. Model : Mer 1
Execution Time : 15Nowv05 0712 Control Specs : Control 1
Computed Results
Faak Discharge 1 199.67 {cfs} Date/Time of Peak Discharge : 31 Oct 05
Tatal Precipitation i1 7,B0 {in) Total Direct Runoff : 5.38 (in)
Total Loss t 2.36 (in) Total Baseflow s 0.00 (in)
Total Excess 1 5.44 (in) Total Discharge t 5.38 (in)

1220
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HMS * Summary of Results for South Onsgite

-Projact : 9W Paasage

Start of Run :+ 310et05 0000 Basin Model Existing Overall
End of Run 1 310ct05 2400 Mat. Modal : Mat 1
Execution Time : 15Nov05 0712 Control Specs Control 1
Computed Results
Paak Discharge t 180.34 {ofs) Date/Time of Peak Discharge : 31 Oct 05
Total Pracipitation : 7.80 {in) Total Direct Runoff : 5.38 (in)
Total Loss t 2.36 (in) Total Baseflow 1 0.00 {in)
Total Excess 1 5.44 (in) Total Discharge 5.38 (in}

Run Name : Existing Overall

1220




HMS * Summary of Results for Junction-3

Project 1 SW PaBsage Run Name : Existing Overall
Startc of Run 1 310cr05 0600 Basgin Model ¢+ Existing Overall
End of Run t 310cc05b 2400 Met. Model t Mat 1

Execution Time : 15Nov05 0712 Control Spaecs : Control 1

Computed Resulta

peak Outflow :t 3204.9 (cf=) Date/Time of Peak Outflow : 31 Oct G5 15453

Total Outflow : 5.25 {in)



: Proposed

Basin Model

SW Passage

Project

HEC-HMS
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Start aof Run t
End of Run

Execution Time :

Computed Results

Peak Discharge
Total Precipitation
Total Loas

Total Excess

Project

1

H

HMS * Summary of Regults for Northeast

Onsite

31005

15Nov0s

234.71 (cfs)
7.80 (inm)
1.65 (in)

6.15 (in)

t SW Passage

310ct05

Run Name Proposed QOnsite

aono Basin Modal 1+ Proposed OnsBite
2400 Mat ., Model : Met 1
0713 Control Specs : Control 1

Date/Time of Psak Discharge : 31 Oct 05

Total Direct Runoff : 6.12 (in)
Total Baseflow v 0.00 {in)
Total Diacharge t 6.12 (in)

1205
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HMS * Summary of Results for South Onsite

Project : SW Passaga Run Name : Proposed Onsite

Start of Run 2 3l0ctds
End of Run : 3loctds

Execution Time : 15Nov035

Computad Results

Peak Discharge t 255.12 {cfa)
Total Precipitation : 7.80 (in)
Total Loss : .65 (in)

Total Excess t 5.15 (in)

0000 Basin Model ¢+ Proposed Onaite
2400 Mat. Modal + Mat 1

0713 Control Specs : Conkral 1

Date/Tims of Paak Discharga : 31 Oct 05
Total Direct Runoff : 6.12 (in)
Total Baseflow t 0.00 (in)

Total Discharge t 6,12 {in)

1205
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Start of Run
End of Run

Execution Time :

Computed Resulkts

Peak Dischargs
Total Precipitation
Total Loas

Total Excess

Project :

HMS * Summary of Rasults for Northwest

Onsite

: 310ct05 2400  Met.

68.032 {(cfs)
7.80 (in)
1.85 (in)
6.15 {in)

SW Pagsage

310ct05 0000

15Nov05s

Run Name : Proposed Onsite

Basln Modal 1 Proposed Onsita
Modael t Mat 1
0713 Control Specs Contrel 1

Data/Tima of Peak Discharge : 31 Oct D5
Total Diract Runoff : 6.12 (in}
Total Baseflow + 0.00 (in}

Total Discharga : 6.12 (in)

1205
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HMS * Summary of Results for Bypassed

Project : SW Pasgsaga Run Name : Proposed Cnsite
Start of Run + 310crd5 Q000 Basin Modsl : Propostsed Onsgite
End of Run t 310ct05 2400 Mat. Model t Met 1

Execution Time : 15Nov(5 0713 Control Specs : Control 1

Computed Results

Peak Discharge 1 104.94 (cfm) Data/Time of Peak Discharge : 31 Dect 05 1215
Total Pracipitation : 7.80 (in) Total Direct Runeff : 5.51 (in)
Total Loss t 3.24 (in) Total Baseflow t 0.00 (in)
Total Excess 1 5.56 (in) ‘ Total Dilscharge 1 5.51 (in}
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HMS * Summary of Results for Regervoir-1i

Project : SW Passags Run Name : Proposed Ongite
Start of Run + 3J10ckQ5 0000 Basin Model t Proposed Onsitae
End of Run t 310ct05 2400 Mat. Model : Met 1

Exacution Time : 15Nov05 0713 Control Speca : Control 1

Computed Results

Peak Inflow : 292,79 (cfa)
Poak Outflow : 165.68 (cfa)
Total Inflew : 6§.12 (in)

Total Outflow : 7.38 (in)

Date/Time of Peak Inflow : 31 Oct 65 1210
Date/Time of Peak Outflow : 31 Oct 05 1225
Paak Storage t 8.1412(ac-ft}

Peak Elevation : 1328.4(ft)
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HMS * Summary of Rasults for Reservoir-2

Project : SW Passage Run Name : Proposed Onsite
Start of Run 1 310ct05 0000 Hasin Model 1 Proposed Onsits
End of Run : 310ct05 2400 Met. Modal : Mat 1

Execution Time : 15Nov05 0713 Control Specs : Control 1

Computed Results

Peak Inflow 1 255.12 (cfs) Date/Time of Peak Inflow : 31 Oct 05 1205
Peak Outflow : 151.36 (efa) Date/Time of Peak Qutflow : 31 Oct 05 1220
Total Inflow : 6.12 (in) Peak Storage :+ 6.8460(ac-ft)

Total Outflow : &.00 {in) Paak Elevation : 1330.4 (ft)




HMB * Summary of Results for Reservoir-3

Project : SW Passage

Start of Run : 310ct05 0000
End of Run t 310ct05 2400

Execution Time : 15Nov05 0713

Compuked Results

Peak Inflow 1 6B.032 (cfa)
Peak Outflow 1 61.083 (cfa)
Total Inflow : 6.12 (in)

Total Outflow : 6.11 (in)

Run Name :

Basin Model

Maet. Modsl i Mat 1

Control Specs : Control 1

Date/Time of Peak Inflow : 21 Oct 05

Date/Time of Peak Outflow : 31 Oct 05

Peak Storage 1

Peak Elevation :

D.55185 (ac-£ft)

1328.5(ft)

Proposed Onsite

Proposed Onsite

1205

1215
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HM8 * Summary of Results for Junction-3

Project : SW Paasage Run Name : Proposad Onsite
Start of Run :+ 310et05 0000 Basin Model : Proposed Onsaite
End of Run + 310ct05 2400 Met. Model t Met 1

Exec¢ution Time : 15Nov05 0713 Control Spacs : Control 1

Computed Results

Peak Qutflow : 417.78 (cfs) Date/Time of Peak Outflow : 31 Oeck 05 1220

Total Outflow : §.49% (in}




: Proposed

Basin Model

SW Passage

.
-

Project

HEC-HMS
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Projact

Start of Run i
End of Run

Execution Time

Computed Results

Peak Discharge
Total Precipitation
Total Lass

Total Excess

H

HMS * Summary of Results for Northeast

Ongite

310ctD05 2400 Mat .

234.71 (cfs)
7.80 (in)
1.65 (in)

6.15 (in)

SW Passage

31oet05 0000

15Nov05 06720

Run Name : Proposed Owverall

Bagin Model Proposed Overall
Modal i Mat 1

Control Specs : Control 1

Date/Tima of Peak Discharge : 31 Oct 05

Total Direct Runoff : 6.12 (in)
Total Basaflow t 0.00 (4in)
Total Dlacharge t 6.12 {in)

1205
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HMS * Summary of Results for South Onsite

Project : SW Pasaage Run Name : Proposed Ovarall
Start of Run : 310ct0S DOOD Basin Model : Proposed Overall
End of Run : 310cet0d5 2400 Mat. Model : Mat 1

Execution Time : 15Nov05 0720 Control Specs : Control 1

Computed Results

Peak Diascharge + 255.12 {afs) Data/Time of Peak Diescharge : 31 Oct 05
Total Precipitation : 7.80 (in) Total Direct Runoff : §.12 (in)
Total Loss : 1.65 {in) Total Baseflow t 0.00 (in)
Total Excess 1 6.15 (in} Total Discharge 1 6,12 (in)

1205




HMS * Summary of Results for Northwest

Onsite
Project : SW Pamsage Run Name Proposed Overall
Start of Run t 310c¢t05 0000 Basin Model Froposad Overall

End of Run

Execution Time : 15Nov05 0720

Computed Results

Paak Discharge
Total Precipitation
Total Loas

Total Excess

t

3

310ct05 2400 Met.

68.032 (cfas)
7.80 {in)
1.65 {in)

6§.15 {(in)

Model t Mat 1

Control Specs : Conktrol 1

Date/Tims of Peak Discharge 31 31 Gct 05

Total Direct Runoff : £.12 (in)
Total Baseflow : 0.00 (im)
Tatal Diachargs r 6.12 (inm)

1205



HMS * Summary of Results for Bypassed

Project : SW Passage Run Name : Proposad Overall
Starc of Run + 310ctDS D000 Basin Model : Proposed Ovsarall
End of Run t 310ct05 2400 Mot. Modal 1 Met 1

Execution Time : 15Nowv05 0720 Control Specs : Contrel 1

Computed Resultg

Peak Diacharge t 104.94 (cfa) Date/Time of Peak Discharges : 31 Oct 05 1215
Total Precipitation : 7.80 (in) Total Direct Runoff : 5,51 {(in)
Total Loss 1 2.24 {in} Total Baseflow t+ 0.00 {(in)
Total Excess 1 5.56 (in) Total bischargs t 5.51 (4in)




HMS * Summary of Results for North Offsite

Project : SW Passage Run Name : Proposed Owerall
Start of Run t 310ck05 00DD Bagin Model 1 Proposad Overall
End of Run t 310ctD5 2400 Met. Model r Mat 1

Execution Time : 15Nov05 0720 Control Specs : Control 1

Computed Results

Paak Diascharge 1 1964.4 (cfm) Date/Time of Paak Discharge 1 31 Oct 05 1550
Total Pracipitation : 7.80 {in) Total Direct Runoff : 5.46 (in)
Total Loss 1 1.78 (in) Total Basaflow t 0.00 (in)
Total Exceas : 6.02 (in) Total Discharge t 5.46 (in}




HMB * Summary of Results for South Offgite

Project : sWw Passage Run Name : Proposed Overall
Start of Run t 310ct05 0000 Basin Model ¢t PFroposed Cverall
End of Run + 310ct05 2400 Met. Model : Mat 1
Execution Time : 15Novo5 0720 Control Specs Central 1
Computed Results
Peak Discharge : 1218.2 (cfa) Date/Time of Peak Discharge : 31 Oet 05
Total Precipitatien : 7.80 (in) Tetal Diract Runoff 4.93 (in)
Total Loss : 2.36 (in) Total Baseflow t G.00 (in)
Total Excess 1 5.44 (in) Total Discharge 4.%3 (inm)

1548
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HMS * Summary of Results for Reservoir-1

Project : SW Passage

Start of Run : 310cc05 0000

End of Run : 310ct05 2400 Met. Model

Execution Time : 15Nowv05 0720

Computed Reaults

Paak Inflow t 1375.0 (cfs)
Peak Outflow : 1973.3 (cfs)
Total Inflow : 5.46 (in)

Total Qutflow : 5.43 (in}

Run Name : Proposed Overall

Basin Model :+ Proposed Ovearall

1 Met 1

Control Specs : Conktrol 1

Date/Time of Peak Inflow : 31 Oet 05

Date/Time of Psak Outflow : 31 Oct 05

Paak Storage

Peak Elaevation i

27.489 (ac-£t}

1332.9(ft)

1555

1600




HMS * Summary of

Projeet : SW Passage
Start cof Run 310ct05 0000
End of Run 310¢t05 2400

Exacution Time : 15Nov05 0720

Computed Results

Poak Inflow + 1227.9 {cfm)
Peak Outflow i 13226.9 {cfa)
Total Inflow : 4.97 (in)

Total Oucflow : 4.90 (in)

Regults for Reservoir-2

Run Name : Proposed Overall

Basin Modal + Proposed Overall

Mat. Model : Mat 1

Control Specs : Control 1

Pata/Time of Peak Inflow : 31 Oct 05 1545
Date/Time of Peak OQutflow 1 31 Ock 05 1550
Peak Storage : 17.557 (ac-ft)

Peak Elevation : 1333.0(ft)
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HMS * Summary of

Project

Start of Run
End of Run

Execution Time

Computed Results

Peak Inflow : 1964,

Peak COutflow : 1966
Total Inflow t 5.46

Total Outflow : 5.45

Resgults for Reservoir-3

+ SW Passage Run Name : Proposed Overall
310ct05 0000 Basin Model + Proposed Overall
: 310ct05 2400 Met. Model t Met 1

1 15Nov05 0720 Control Specs : Control 1

9 (cfa) Date/Time of Paak Inflow : 31 Ockt 05

(in) Paak Storage

{in) Paak Elevation

.5 {efa) Date/Time of Peak Outflow : 31 Ock 05

9.0232(ac-ft)

t 1334.1(£c)

1550

1555
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HMS * Summary of

Project : SW Passags

Start of Run : 310ctds5 DOOD

End of Run t 310ct05 2400

Execution Time : 15Nov05 0720

Computed Raesults

Regults for Junction-3

Run Name : Proposed Owverall

Basin Model : Propased Overall

Met. Model : Mat 1

Control Specs : Control ]

Peak Cutflow : 3202.5 (cfs) Date/Time of Peak Outflow : 31 Oct 05

Total Outflow : 5.22 (in)

1555
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Combined Pipe/Node Report

Pipe Up Dn Length Size Gap V avg Up On S Description Q
Node | Node (ft) {cfs) {ft/s) Invert invert (ft/ft) {cfs)
() ()
P2 |8 I-10 113.62| 15 inch 4.57 412 1,334.70 1,334.13( 0.005000 3.00
P-3 {110 I-11 40.68| 24 inch 16.00 5,36 1,333.63 1,333.43| 0.005000 8.65
P4 1111 .12 127,46 30 inch 28.00 572 1,332.93 1,332.29| 0.005000 16.30
P-5 []-12 1-13 149.78| 30 inch 25.00 6.25 1,332.29 1,331.54 0.005000 18.50
P& [I-13 I-14 127.80( 30 inch 29.00 6.64 1,331.29 1,330.65( 0.005000 22,70
P-7 |i-14 1-15 40.81| 36 inch 47.16 6.46 1,330.40 1,330.201 0.005000 29.95
P9 |15 Outlet 197.80] 36 inch 97.18 6.38 1,330.20 1,326.00( 0.021230 37.20

Project Title: Southwest_Passage

fA. Astormeadisws(i), stm

11/09/05 04:02:22 PM

Haestad Methods, Inc.

Savoy, Ruggles & Bohm, P.A,
37 Brookside Road Watarbury, CT 06708

Project Engineer: Kenneth W. Lee

(203) 755-1666

StormCAD v1.0
Page 1 of 1
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DOT Report

Pipe| -Node- | Inlet | Inlet Total -Ground- -HGL- -Slope- -Section- -Section- LengthAveragaT Description
Upstream | Area | CA CA Upstream Upstream Energy Discharge Shape (i) |Velocity
Downstreanj(acres) (acres)[{acres)] Dawnstream Downstream Constructed Capacity Size (ft/s)

(ft) (ft) (ft/ft} (cfs)

P-2 (1-9 0.00( 0.00| 0.00 1,337.20 1,335.44 0.005040 3.00| Circular 11362 412
1-10 1,336.90 1.334.83 0.005000 4.57115 inch

P-3 {1-10 0.00) o©.00( 0.00 1,336.90 1,334.75 0.005004 9.85] Circular 4068 536
-11 1,336.80 1,334.54 0.045000 16.00| 24 inch

P-4 |i-11 0.00( 0.00] 0.00 1,336.80 1,334.29 0.004914 16.30| Circular 12746 572
12 1.336.50 1,333.75 1.005000 29.00( 30 inch

P-5 |1-12 0.00¢ 0.00( 0.00 1,336.50 1,333.75 0.005000 18.50| Circular 149.78] 8.25
I-13 1,336.50 1,332.99 0.005000 29.00| 30 inch :

P-6[1-13 0.00| 0.00f 0.00 1,338.50 1,332.96 0.005017 22.70| Circular 127.80( 6.64
i-14 1,336.60 1,332.27 0.005000 23.00] 30 inch

P-7 (I-14 0.00| D.00| 0.00 1,336.60 1,332.18 0.004009 29.95] Circular 40.81 6.46
I-15 1,336.60 1,332.18 0.005000 47.16| 36 inch

P-9 |I-15 0.00( 0.00] 0.00 1,336.60 1,332.18 0.012269 37.20| Circular 197.80( 6.38
Outtet 1,336.00 1,330.20 0.021230 97.18| 36 inch

Project Title: Southwest_Passage

T Astormecadisws(l).stm
11/09/05 04:02:34 FhA

Haestad Methods, Inc.

Savoy, Ruggles & Bohm, P.A.

37 Brookside Road  Waterbury, CT 06708

Project Engineer: Kenneth W. Lee

(203) 755-1666

StarmCAD vt.0
Page 1 of
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Node Report

Node| Inlet c Up Sys Q Rim Gr HGL In HGL Out Sump Add. Known

A Flow Flow (cfs) {ft) Elev () (fty (ft) Q Flow

(acres) Time Time {f) (cfs) (cfs}

{min) {min)

-8 0.00 0.00 0.00 0.00 3.00] 1,337.20 1,337.20 1,335.44 1,335,44 1,334.70 3.00 0.00
1-10 0.00 0.00 0.46 0.46 8.65| 1,335.90 1,336.90 1,334.75 1,334.75 1.333.83 6.65 0.00
I-11 0.00 0.00 0.59 0.59 16,30 1,336.90 1,336.90 1,334.29 1,334.29 1,332.93 6.65 0.00
12 0.00 0.00 0.96 0.96 18.580 1,336.,50 1,336.50 1,333.75 1,333.75 1,332,29 2.20 0.00
-13 0.00 0.00 1.36 1.36 2270 1,336.50 1,336.50 1,332.96 1,332.96 1,331.29 4,20 0.00
114 0.00 0.00 1.68 t.68 2085 1,336.60 1,336.60 1,332.18 1.332.18 1,330.40 7.25 0.00
-15 0.00 0.00 1.78 1.78 37.20f 1,336.60 1,336.60 1,332.18 1,332.18 1,330.20 7.25 0.00
Outle N/A N/A 230 2.30 N/A|  1,336.00 1,336.00 1,330.20 1,330.20 1,326.00 N/A N/A

e == i == R e I v Y s B e T

Project Title: Southwsest_Passage
f:\Astormcad\sws(i).stm
11/08/05 04:02:42 PM

Haestad Methods, Inc.

Savoy, Ruggles & Bohm, P.A.
37 Brookside Road  Waterbury, CT 08708

Project Engineer: Kenneth W. Lee
StormCAD v1.0
Fage 1 of 1

(203) 755-1666
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Pipe Report

Pipe| Up | Dn Q Length S Size [Roughnesy Cap Up Dn Up Dn Up Dn

Node[Node] (cfs) {ft) {ft/fi) {cfs) Invert Invert Caver | Cover HGL HGL

{tt) (ft) (ft) {t) iy {ft)
P-2 11-9 |10 3.00 113.62] 0.005000] 15 inch 0.013 4,57 1,334.70 1,334.13 1.25 1.82] 133544 1.334.83
P-3 [1-10 |i-11 9.65 40.68] 0.005000{ 24 inch 0.013| 16.00 1,333.63 1,333.42 1.27 1.47] 1,334.75 1,334.54
P-4 11-11 |12 16.30 127.46| 0.005000|30 inch 0.013] 29.00 1,332.93 1,332.29 1.47 1.71 1.334.29 1,333.75
P-5 [1-12 |1-13 18.50 149.78( 0.005000(30 inch 0.013| 29.00 1,332.29 1,331.54 1.71 2.46] 1,333.75 1,332.99
P56 [1-13 [1-14 22.70 127.80| 0.005000] 30 inch 0.013| 29.00 1,331.29 1,330.65 2.71 3.451 1,332.96 1,332.27
P-7 (1-14 | I-15 29.95 40.81 0.005000] 36 inch 0.013| 47.18 1,330.40 1,330.20 3.20 3.40| 1,332.18 1,332.18
P-9 [I-15 | Outlef 37.20 197.80( 0.021230|36 inch 0.013| 97.18 1,330.20 1,326.00 3.40¢ 7.00| 1,332.18 1,330.20
N/A | NFA NiA N/A N/A | N/A N/A N/A N/A N/A N/A N/A NIA N/A

Project Title: Southwest_Passage
fA\starmecadisws(l}). stm
11/09/05 04:02:53 PM

Haestad Methods, Inc.

Savoy, Ruggles & Bohm, P.A.

37 Brookside Road Waterbury, CT 06708

Project Engineer: Kenneth W, Les
StormCAD v1.0
Page 1 of 1

(203) 755-1666
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Project Titla: Southwast Passage
£\ Astermcadisws(h).stm

4 (8asin #)
N

ﬁ

|

P-4

|
K "5 (Basin 6)

P-5

|

K} E—-6 CBasin 6).
P-6

Outlet w@esw »)

Project Engineer: Ken Lee
Savoy, Ruggles & Bohm, P.A. StormCAD v1.0

Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1
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D Combined Pipe/Node Report
D Pipe Up Dn Length Size Cap V avg Up Dn S - | Description Q
Node | Node (ft) (cfs) (ft/s) Invert Invert (fty (cfs)
{fty (ft)

P-4 i-4 -5 21.03] 24 inch 16.00 6.28 1.330.55 1,330.44 0.005000 15.60

P-5 I-5 -6 34.75| 30 inch 29.00 5.95 1,329.94 1,320.77 0.005000 22,05

P-5 -6 Qutlet 21.03] 30 inch 42.05 7.44 1,329.77 1,329,585 0.010514 28.50

Projact Title: Southwest Passage Project Engineer: Ken Lee

FA.\stormeadisws(h).stm Savoy, Ruggles & Bohm, P.A. StarmCAD v1.0
] 11/09/05 04:08:11 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 08708  (203) 755-1666 Page 1 of 1




A Astormcadisws(h).stm
11/09/05 04:08:20 PM

Haestad Methods, Inc.

Savoy, Ruggles & Bohm, P.A.

37 Brookside Road  Waterbury, CT 06708

(203) 755-1668

StormCAD v1.0
Page 1 of 1

D DOT Report
U Pipe| -Node- | Inlet | Inlet | Total ~Graund- -HGL- -Slope- -Section- -Section- |l.engthiAverage Description
Upstream| Area | CA CA Upstream Upstrearmn Energy Discharge Shape (fty |Velocity
Downstrean(acres){acres)(acres)| Dawnstream Downstream Constructed Capacity Size {ft/s)
{ft) (ft (ff) {cfs)
U P-4 (-4 0.00( 0.00( 0.00 1,333.80 1,332.08 0.005716 15.60] Circular 21.03; 6.28
-5 1,336.20 1,331.87 0.005000 16.00| 24 inch
P-5 |15 0.00| 0.00§{ 0.00 1,336.20 1,331.66 0.004027 22.05{ Circular 3475 595
|-G 1,3358.20 1,331.59 0.005000 28.00¢ 30 inch
P-6 |I-6 0.00| 0.00( 0.00 1,336.20 1,331.59 0.010514 28.50| Circular 21.03] 7.44
Outlet 1,333.30 1,331.37 0.010514 42.05| 30 inch
Project Title: Sauthwest Passage Project Engineer: Ken Lee




Node Report
Node| Inlet c Up Sys (8] Rim Gr HGL in HGL Out Sump Add, Known
A Flow Flow {cfs) {f) Elev {ft) {ft) (ft) Q Flow
{acres) Time Time (ft) {cfs) (cfs)
{min) (min)
I-4 0.00 0.00 0.00 0.00 15.60 1,333.80 1,333.80 1,332.08 1,332.08 1,330.55 15.60 0.00
I-5 0.00 0.00 0.06 0.06 22.05 1,336.20 1,336.20 1,331.66 1,331.686 1,329.94 6.45 0.00
-6 0.00 0.00 0.15 0.18 28.50 1,336.20 1,336.20 1,331.59 1,331.59 1,329.77 6.45 0.00
QOulle N/A N/A 0.20 0.20 N/A 1,333.30 1,333.30 1,331.37 1,331.37 1,329.55 N/A N/A

MLJ[:I:CJEZ:]‘C:JCJE:EECDC:CDC:DE:BC:

Project Title: Southwest Passage
FL.\stormeadisws(h).stm

11/09/05 04:08:27 PM Haestad Methads, inc.

Savoy, Ruggles & Bohm, P.A.
37 Brookside Road Waterbury, CT 06708

(203) 755-1666

Project Engineer: Ken Lee
StormCAD v1.0
Page 1 of 1




U Pipe Report
D Pipe| Up | Dn Q Length 5 Size |Roughnesgy Cap Up Dn Up Dn Up Dn
Node| Node| (cfs) (ft) (ft/ft) (cfs) Invert invert Cover | Cover HGL HGL
{fty (ft) (ft) (it} (1) {fty
P4 {14 |15 15.60 21.03] 0.005000| 24 inch 0.013] 156.00 1,330.55| 1.330.44 1.25 3.76| 1,332.08 1,331.87
P-5[1-5 [l6 22.05 34.75| 0.005000] 30 inch 0.013| 29.00 1,329.94 1,329.77 3.76 3.93| 1,331.86 1,331.59
: P-6|1-6 |Outlef 2850 21.03{ 0.010514|30inch 0.013{ 4205 1,320.77 1,329.55 3.93 1.25] 1,331.59 1,331.37
D N/A | N/A N/A N/A N/A | N/A N/A N/A N/A N/A N/A N/A N/A N/A
;]
Project Title: Southwest Passage Project Engineer: Ken Lae
£L. Astormecadisws(h).stm Savoy, Ruggles & Bohm, P.A. StarmCAD v1.0
:J 11/08/05 04:08:34 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1
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_Rimi1.336.20%.  _ 1236.00
Sump: |

Rim: 1,336-20#— T
Sump: 1,329.77|ft 1niet: 14 \

| 1,335.00
| 1,334.00

33.80 ft).
. Putlet:-@utiBPMP::1,/330.55/ft 1,333.00  Elevation ft

SUMp: 1:320:55 ft— -1 \L 1,332.00

_ TH1,331.00
\ 1

bt L ~ 1,330.00
L ] Pipe: P-4
F \ , 1,329.00 Up Invert: 1,330.5

\ Dn Invert: 1,330.44
o+am*\1@+zm+3@+4m}»a& 7D+80 Cength: 21.05 1
' Size: 24 inch
Pipe: I:’_%tatu:an ft
Up Invert: 1,329.77 ft Pipe: P-5
Dn Invert: 1,329.55 ftUp Invert: 1,329.94 ft
Length: 21.03 ft Dn Invert: 1,329.77 ft

Size: 30 inch Length: 34.75 ft
Size: 30 inch

ft
ft

Praject Title: Southwest Passage Project Engineer: Ken Lae
f\.\stormcadisws(h).strn Savoy, Ruggles & Bohm, P.A. StormCAD v1.0
11/09/05 04:09:47 PM Haestad Methods, Inc, 37 Brookside Road Waterbury, CT 06708 {203) 755-1666 Page 1 of 1
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-1 (Basin F)

P-1

[/E (Basin £)

LI 3 (Basin £)
P-3

Outlet

Project Tille: Southwest Passage Project Engineer: Ken Lee

fA\stormecadisws(f).stm Savoy, Ruggles 8 Bohm, P.A. StormCAD v1.0
11/09/05 04:20:41 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 0B708  (203) 755-1686 Page 1 of




Combined Pipe/Node Report

Pipe Up Dn Length Size Cap Vavg Up Dn S Description Q
Node | Node {ft) (cfs) {ftis) Invert Invert (ft/ft) (cfs)
{ft) (ft)
P-t 1-1 -2 20.67| 36 inch 47.16 7.86 1,326.75 1,326.65 0.005000 43.40
P-2 1-2 -3 40.68| 42 inch 71.14 7.58 1,326.15 1,325.94 0.005000 56.80
P-3 -3 Outlet 211.98|42 inch 113.40 9.07 1,325.94 1,323.25 D.012705 70.20

Project Title: Southwest Passage
. \stormcadisws(f). stm
11/D9/05 04:20:47 PM
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Haestad Methods, inc.

Savoy, Ruggles & Bohm, P.A.
37 Brookside Road Waterbury, CT 06708

(203) 755-1668

Project Engineer: Ken Lea

StormCAD vi1.0
Page 1 of 1




DOT Report

Fipe] -Node- | Inlet | Inlet | Totai -Ground- -HGL.- -Slope- -Section- -Section- LengthlAverage‘ Description
Upstream | Area | cA CA Upstream Upstream Energy Discharge Shape (fty (Velocity
Jownstrean(acres} (acres)f(acres)) Downstream Downstream Constructed Capacity Size {ft/s)

(i) {f {f/ft) {cfs)

P-1 {11 0.00( 0.00| 0.00 1,331.00 1,328.98 0.005320 43.40] Circular 2067 7.86
-2 1,334.50 1,328.79 0.005000 47.18( 36 inch

P-2 |1-2 0.00} ©.00] 0.00 1,334.50 1.328.64 0.004088 56.80|( Circular 4068 7.55
-3 1.334.50 1,328.57 0.005000 71.14[ 42 inch

P-3 |13 0.00| 0.00] 0.00 1,334.50 1,328.57 0.012705 70.20{ Circular 211.88( 9.07
Outlet 1,328.00 1,325.88 0.012705 113.40( 42 inch
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Node Report
Node| Inlet c Up Sys Q Rim Gr HGL In HGL Out Sump Add. Known
A Flow Flow (cfs) {fty Elev () {fty () Q Flow
(acres) Time Time (ft) (cfs} (cfs)
{min} {min)
-1 0.00 0.00 0.00 0.00 43.40 1,331.00 1,331.00 1,328,988 1,328.98 1,326.75 43 .40 0.00
-2 0.00 0.00 0.04 0.04 56.80 1,334.50 1,334.50 1,328.64 1,328.64 1,326.15 13.40 0.00
-3 0.00 0.0¢ 0.13 0.13 70.20 1,334.50 1,334.50 1,328.57 1,328.57 1,325.94 13.40 0.00
Cutle N/A N/A 0.52 0.52 N/A[  1,328.00 1,328.00 1,225.88 1,325.88 1,323.25 N/A N/A,
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D Pipe Report

D Pipe] Up | Dn Q Length ] Size [Roughnesd Cap Up Dn Up Dn Up Dn
Nade| Node| (cfs) (ft) (ft/ft) (cfs) Invert Invernt Cover | Cover HGL HGL
(ft) () (7 {ft} 4y {f)

P-1 k1 I-2 43.40 20.67| 0.005000(36 inch 0.013! 47.18 1,326.75 1.326.65 1.25 4.85| 1,328.08 1,328.79

P2 12 |13 56.80 40.68| 0.005000|42 inch 0.013| 71.14 1,326.15 1.325.94 4.85 5.06| 1,328.64 1,328.57

P-3 113 |OQutie} 70.20 211.98] 0.012705| 42 inch 0.013] 113.40 1,325.94 1,323.25 5.06 1.25]) 1,328.57 1,325.88

D N/A | N/A NIA N/A N/A | N/A N/A N/A N/A N/A N/A N/A N/A N/A
Project Title: Southwest Passage Project Engineer: Ken Lee
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