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1.0  Project Description 

 

Centennial Village is proposing to develop a grocery store, as the next phase of the ongoing 

Centennial Village Subdivision PUD project. The site is located northeast of the intersection 

Calumet Avenue and 45th Avenue in Munster, Indiana. Lot 11 contains approximately 2.36 acres 

and the proposed building is approximately 23,299 sf. Lots 10, 12 and 13 are  2.02 ac, 1.17ac and 

0.93 ac respectively.  

 

The intent of this report is to model drainage conditions and demonstrate how the new 

development will accommodate the City of Munster’s Stormwater Technical Standards and 

Planned Unit Development Design Standards. When Lots 10, 12 & 13 are developed, it shall 

provide an updated stormwater report including their proposed drainage and storm sewer design 

for each site.   

 

See Exhibit 1 ALTA Survey to view the project location.  

 

2.0  Storm Sewer Design  

 

Centennial Village utilizes storm sewers and sheet flow design to transport stormwater. Storm 

sewer design takes into consideration the full development of Lots 10, 11 (future Sprouts), 12 & 

13 (future Chase Bank). The proposed storm sewer system connects to the existing 36" RCP stub 

located at the southeast corner of the 45th Avenue entrance. The connection will convey flows 

into the major storm sewer system south of 45th Avenue, which ultimately discharges to the 

Centennial Village regional detention facility, Clayhole Lake. The pipe capacity and the major 

existing storm sewer system being connected to were previously studied by Robinson 

Engineering in their stormwater report dated October 2, 2017. As shown in Exhibit 4,  

Centennial Village – Lot 9 – Building M Stormwater Report (June 2023), the storm sewer system 

was designed to accommodate Lot C, which is now being subdivided into Lots 10, 11, 12, and 

13. 

 

Storm sewer calculations were performed for each storm structure and its respective tributary 

area. The proposed sewers shall be HDPE material having a Manning’s n-value of 0.012. 

Hydraflow Storm Sewers Extension was used for the storm sewer modeling using a 10-yr design 

flow.  

See Exhibit 2 Storm Sewer Calculations for the results of the proposed storm sewer design.  

 

Included are the following: 

 

- Storm Sewer Tributary Exhibit 

- Storm Sewer 10-Year Design Calculations 

- Inlet Capacity Calculations 
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3.0  Overland Flood Route 

 

The main overland flood route follows its designated easement, running west to east off of Lot 

11. When Lot 10 is developed, it shall provide an overland flood route for the site. Overland 

flood route calculations and cross sections have been provided as an exhibit. Also provided is an 

overall exhibit that includes overland flood routing from the existing developments to the west.  

 

See Exhibit 3 Overland Flood Route Calculations.  

 

Included are the following: 

 

- Overall Overland Flood Route Exhibit 

- Overland Flood Route Calculations 

- Overland Flood Route Cross Sections 
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Exhibit 2 
 

Storm Sewer Calculations 
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BY:        DPW____
DATE:    08/20/2025__

CHECKED BY: ____
DATE:    _

PROJECT: 25-0081 CVP Sprouts
DESCRIPTION: Storm Sewer Design Calculations
DESIGN STORM: 10-yr Storm Event
RAINFALL DATA: Munster Stormwater Technical Manual
COMPUTATIONAL 
METHOD: Hydraflow Storm Sewers Extension for Autodesk AutoCAD Civil 3D

Line No. Upstream Structure Downstream Structure Drainage   
Area

Total   
Area

Runoff   
Coeff. Tc Time in 

Pipe
i        

Sys Known   Q Flow 
Rate

Capacity   
Full

Vel   
Ave n-Value Line 

Length Line Size Line   
Slope

Grnd/Rim          
Elev Up

Invert   
Up

Invert   
Dn

HGL    
Up

HGL   
Dn

(ac) (ac) (C) (min) (min) (in/hr) (cfs) (cfs) (cfs) (ft/s) (ft) (in) (%) (ft) (ft) (ft) (ft) (ft)
1 CB9 CB9-EXMH 0.00 5.79 0.85 5.00 9.20 5.74 0.00 28.24 29.62 4.77 0.013 30.00 36.00 0.20 615.90 607.15 607.09 609.49 609.43
2 BLDG A.3 BLDGA3-CB9 1.35 1.35 0.85 5.00 5.00 7.07 0.00 8.11 12.25 2.69 0.012 20.00 24.00 0.25 615.90 608.05 608.00 609.86 609.85
3 CB8 CB8-CB9 0.18 4.44 0.85 5.00 9.10 5.77 0.00 21.77 24.85 4.52 0.012 32.00 30.00 0.31 615.05 607.55 607.45 609.91 609.85
4 CB7 CB7-CB8 0.18 4.26 0.85 5.00 8.90 5.83 0.00 21.10 25.18 4.40 0.012 62.00 30.00 0.32 615.55 607.75 607.55 610.06 609.95
5 CB6 CB6-CB7 0.00 1.87 0.85 5.00 8.30 5.98 0.00 9.51 12.77 3.03 0.012 110.00 24.00 0.27 617.93 608.20 607.90 610.54 610.37
6 CB5 CB5-CB6 0.00 1.02 0.85 5.00 7.00 6.35 0.00 5.51 6.91 3.12 0.012 68.00 18.00 0.37 618.74 609.25 609.00 610.82 610.66
7 CB4 CB4-CB5 0.00 1.02 0.85 5.00 6.20 6.61 0.00 5.73 6.48 4.15 0.012 154.00 18.00 0.32 618.68 613.50 613.00 614.60 614.10
8 CB3 CB3-CB4 0.35 1.02 0.85 5.00 5.80 6.76 0.00 5.86 7.90 4.00 0.012 83.00 18.00 0.48 617.80 613.90 613.50 614.96 614.80
9 CB2 CB2-CB3 0.34 0.67 0.85 5.00 5.50 6.87 0.00 3.91 4.95 3.48 0.012 60.00 15.00 0.50 617.90 614.20 613.90 615.21 615.08

10 INL1 INL1-CB2 0.33 0.33 0.85 5.00 5.00 7.07 0.00 1.98 2.81 2.72 0.012 75.00 12.00 0.53 617.40 614.60 614.20 615.41 615.24
11 CB21 CB21-CB6 0.13 0.85 0.85 5.00 8.00 6.06 0.00 4.38 4.91 3.61 0.012 61.00 15.00 0.49 618.60 609.70 609.40 610.88 610.66
12 CB19 CB19-CB21 0.13 0.67 0.85 5.00 5.90 6.72 0.00 3.83 5.11 3.15 0.012 75.00 15.00 0.53 618.60 610.10 609.70 611.29 611.08
13 CB18 CB18-CB19 0.00 0.54 0.85 5.00 5.70 6.80 0.00 3.12 3.36 3.98 0.012 53.00 12.00 0.76 618.00 610.50 610.10 611.71 611.37
14 BLDG A BLDGA-CB18 0.54 0.54 0.85 5.00 5.00 7.07 0.00 3.24 3.49 5.02 0.012 171.00 12.00 0.82 617.00 613.50 612.10 614.27 612.86
15 CB20 CB20-CB21 0.00 0.05 0.85 5.00 6.40 6.54 0.00 0.28 3.25 1.33 0.012 35.00 12.00 0.71 619.70 610.60 610.35 610.82 611.08
16 CB12 CB12-CB7 0.18 2.21 0.85 5.00 7.50 6.22 0.00 11.68 14.40 5.10 0.012 29.00 24.00 0.35 615.75 611.15 611.05 612.52 612.42
17 CB17 CB17-CB12 0.23 1.64 0.85 5.00 6.00 6.70 0.00 9.34 9.56 5.29 0.012 92.00 18.00 0.71 616.20 611.80 611.15 613.53 612.91
18 CB16 CB16-CB17 0.23 1.41 0.85 5.00 5.70 6.78 0.00 8.13 8.54 4.60 0.012 62.00 18.00 0.56 616.25 612.15 611.80 613.91 613.60
19 CB15 CB15-CB16 0.25 1.18 0.85 5.00 5.50 6.88 0.00 6.90 7.19 3.91 0.012 63.00 18.00 0.40 616.35 612.40 612.15 614.19 613.96
20 CB14 CB14-CB15 0.68 0.93 0.85 5.00 5.30 6.93 0.00 5.48 6.47 4.47 0.012 35.00 15.00 0.86 616.35 612.70 612.40 614.48 614.27
21 INL13 INL13-CB14 0.25 0.25 0.85 5.00 5.00 7.07 0.00 1.50 2.74 1.91 0.012 40.00 12.00 0.50 616.40 612.90 612.70 614.85 614.79
22 DOCK DOCK-CB21 0.05 0.05 0.85 5.00 5.00 7.07 0.00 0.30 0.96 2.44 0.012 74.00 8.00 0.54 615.75 613.00 612.60 613.26 j 612.86
23 CB11 CB11-CB12 0.18 0.39 0.85 5.00 7.10 6.34 0.00 2.10 2.75 2.68 0.012 69.00 12.00 0.51 616.30 612.10 611.75 613.10 612.91
24 INL10 INL10-CB11 0.21 0.21 0.85 5.00 5.00 7.07 0.00 1.26 2.60 2.26 0.012 198.00 12.00 0.45 617.00 613.00 612.10 613.54 613.19

Munster, IN
Storm Sewer Pipe Calculations - 10 Year



BY:
DATE:

CHECKED:
DATE:

Project: 25-0081 CVP-Sprouts
Location: 45th & Calumet Munster, IN

C = Orifice Coefficient (0.67 typical for storm sewer grates) C=runoff coefficient
Aopen = grate open area (sq. ft.) P = wetted perimeter (ft) I=rainfall intensity (in/hr)
% Clogged (decimal form)= 0.5 Q=10-yr flow (cfs) A=watershed area (acres)
(At SAG Only)

0.97 5.92 0.67 0.33 0.85 7.08
1.32 6.83 0.67 0.34 0.85 7.08
1.32 6.83 0.67 0.35 0.85 7.08
0.97 5.92 0.67 0.18 0.85 7.08
0.97 5.92 0.67 0.18 0.85 7.08
0.97 5.92 0.67 0.21 0.85 7.08
0.97 5.92 0.67 0.18 0.85 7.08
0.97 5.92 0.67 0.18 0.85 7.08
0.97 5.92 0.67 0.25 0.85 7.08
3.29 10.00 0.67 0.58 0.85 7.08
0.97 5.92 0.67 0.25 0.85 7.08
0.97 5.92 0.67 0.28 0.85 7.08
0.97 5.92 0.67 0.23 0.85 7.08
0.97 5.92 0.67 0.13 0.85 7.08
0.97 5.92 0.67 0.13 0.85 7.08
0.97 5.92 0.67 0.05 0.85 7.08
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Storm Water Technical Report 

Centennial Village – Lots 10, 11,12 & 13 

Munster, IN.  7 

Exhibit 3 
 

Overland Flood Route Calculations 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



TAX ID. 45-07-30-352-013.000-027
CV BDG F LLC

QUITCLAIM DEED
DOC. NO. 2023-027145

REC. 9/19/2023
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45TH STREET TOWN OF MUNSTER
DOC. NO. 2015 085405

REC. 12/21/2015
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PARCEL "MS 3"

DOC. NO. 2017 011300
REC. 2/23/2017

TOWN OF MUNSTER INDIANA MUNICIPAL CORPORATION

PARCEL "MS-5"  DOC. NO. 2017 011300 REC. 2/23/2017
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QUIT CLAIM DEED
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REC. 6/04/2020
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REC. 2/20/2024
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Overland Flood Route Computation Calculation

Project: 25-0081 CVP-Sprouts
Date: 8/20/2025

Storm Event: 100yr
* Areas Calculated from Exhibit 3, within the Stormwater Technical Report
* Overflow Elevations taken from Calculation, Within This Report

Cross Section: G A
Tc= 10 min

Area= 1.03 acres
C= 0.85
i= 5.46 in/hr

Rational Method  Q100=CiA Q= 4.77 cfs
100YR Overflow Water Elevation= 618.55 Elev
Freeboard to Nearest Bldg= 1.20 ft

Cross Section: B
Tc= 15 min

Area= 2.74 acres
C= 0.85
i= 4.52 in/hr

Rational Method  Q100=CiA Q= 10.53 cfs
100YR Overflow Water Elevation= 616.85 Elev
Freeboard to Nearest Bldg= 2.90 ft



Channel Report
Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Wednesday, Aug 20 2025

XSectionA

User-defined
Invert Elev (ft) =  618.35
Slope (%) =  1.20
N-Value =  0.011

Calculations
Compute by: Known Q
Known Q (cfs) =  4.77

(Sta, El, n)-(Sta, El, n)...
( 0.00, 619.15)-(19.71, 618.73, 0.011)-(33.23, 618.35, 0.011)-(53.45, 618.85, 0.011)-(59.57, 619.35, 0.011)-(80.15, 619.75, 0.011)

Highlighted
Depth (ft) =  0.20
Q (cfs) =  4.770
Area (sqft) =  1.52
Velocity (ft/s) =  3.14
Wetted Perim (ft) =  15.21
Crit Depth, Yc (ft) =  0.26
Top Width (ft) =  15.20
EGL (ft) =  0.35

-10 0 10 20 30 40 50 60 70 80 90 100

Elev (ft) Depth (ft)
Section
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618.00 -0.35

618.50 0.15

619.00 0.65

619.50 1.15

620.00 1.65
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Channel Report
Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Wednesday, Aug 20 2025

XSectionB

User-defined
Invert Elev (ft) =  616.70
Slope (%) =  3.20
N-Value =  0.011

Calculations
Compute by: Known Q
Known Q (cfs) =  10.53

(Sta, El, n)-(Sta, El, n)...
( 0.00, 617.00)-(31.66, 616.70, 0.011)-(58.72, 616.90, 0.011)-(73.28, 617.05, 0.011)-(170.78, 619.75, 0.011)

Highlighted
Depth (ft) =  0.15
Q (cfs) =  10.53
Area (sqft) =  2.71
Velocity (ft/s) =  3.89
Wetted Perim (ft) =  36.13
Crit Depth, Yc (ft) =  0.22
Top Width (ft) =  36.13
EGL (ft) =  0.38

-20 0 20 40 60 80 100 120 140 160 180 200

Elev (ft) Depth (ft)Section

615.00 -1.70

616.00 -0.70

617.00 0.30

618.00 1.30
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Centennial Village – Lot 9 – Building M, dated June 2023 
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1.0  Project Description 
 
Centennial Village is proposing to develop two retail buildings, M and I, as the next phase of the 
ongoing Centennial Village Subdivision PUD project. Building M will be permitted and built at 
this time, while building I will be developed in a near future phase. The northwestern portion of 
Lot A is to be further subdivided into Lots 8 and 9, with Lot 8 serving building I and Lot 9 
serving building M. Lot 8 contains approximately 0.84 acres and Lot 9 contains 2.14 acres. The 
project will also include construction of a new paved parking area, concrete sidewalks, a 
retaining wall adjacent to 45th Street, and installation of new water, sanitary, and storm services.  
 
The intent of this report is to model drainage conditions and demonstrate how the new 
development will accommodate the City of Munster’s Stormwater Technical Standards and 
Planned Unit Development Design Standards.  
 
See Exhibit 1 USGS Location Map to view the project location.  
 
2.0  Storm Sewer Design  
 
Centennial Village utilizes storm sewers and sheet flow design to transport stormwater. Storm 
sewer design takes into consideration the full development of Lots 8 and 9, as well as the future 
development of Building A directly north of 45th Street. Depicted outfall data from Building A is 
provided in a stormwater report by Robinson Engineering dated 10/02/17. This data was 
incorporated into our storm sewer calculations to accurately model pipe capacity.  
 
Storm sewer calculations were performed for each storm structure and its respective tributary 
area. The proposed sewers shall be HDPE material having a Manning’s n-value of 0.012. 
Hydraflow Storm Sewers Extension was used for the storm sewer modeling using a 10-yr design 
flow. This proposed storm sewer system then ties into an existing 60” HDPE before discharging 
to Clayhole Lake.  
 
See Exhibit 2 Storm Sewer Calculations for the results of the proposed storm sewer design.  
 
Included are the following: 
 

- Storm Sewer Tributary Exhibit 
- Storm Sewer 10-Year Design Calculations 
- Robinson Engineering Stormwater Report Excerpts 
- Inlet Capacity Calculations 
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3.0  Overland Flood Route 
 
The main overland flood route follows its designated easement, running west to east off of North 
Centennial Drive, directly south of Lots 8 and 9. Overland flood route calculations and cross 
sections have been provided as an exhibit. Also provided is an overall exhibit that includes 
overland flood routing from the existing developments to the west.  
 
See Exhibit 6 Overland Flood Route Calculations.  
 
Included are the following: 
 

- Overall Overland Flood Route Exhibit 
- Overland Flood Route Calculations 
- Overland Flood Route Cross Sections 
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Exhibit 1 
 
USGS Location Map 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



H

î

"

H

H

î

î

"

"

H H

î

î

"

"

H

H
H

H

H

H H

î

î

î

î

î
î

î

"

"

"

"

"

"
"

H

î

"

H

H H
H
H H

H

H

H

H H
H

H

Hî

î

î

î

î

î

î
î

î

î

î

î

î

î

"

"

"

"

"

"

""

"

"
"

"

"

"

H

î

"

H

H

H H

H
H

H

HH

H

H

H

H
H

H

H

H

H

H

HH
H

H H

î

î

î

î

î

î
î

î

î î

î

î

î

î

î

îî

î
î

î

î

î

î

î

"

"

"

"

"

"

"

"

"

"

"
"

"

"
"

"

"

"

"
"

"

"
""

H

H

H

H

H

H
H

H

H

H

H

H

H

H

H

H

H

H

HH

H

H

H

î

î

î

î

î

î

î

î
î

î

î

î

î

î

î

î

î

î

î

î
î

î

î

"

"

"

"

" "

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

H

î

"

HH

H

H

H

H
H

H

H

î
î

î î

î

îî

î

î

""
"

"
"

"

"
"

"

H

H

H

î
î

î

" "

"

H

H

î

î

"

"

H

H

H

H
HH

H î

î

î

îî

î
î

"

"

"

"

"

"

"

HH

H H
H

H

Hî î

î
î

î

î

î

"

""

"

"

"
"

H

î

"

H

H

H

H

H

H

î

î
î

î
î

î

"

"

"

"

"

"

!+

!+

!+

!+

!+

!+

!+

!+

!+

!+

!+

"F

"H

"F

"F

"F

"H

"F

"F

"F
"H

"F

"F

"F

"F

"F

"F

"F

"F

"F

"F

"F

"F

"F

"F

"F

600

600

600

600

600

6
0

0

650

600

600

600
600

600

600

600

600

600

60
0

600

600

6
0
0

600

600

600

6
0
0

6
5

0

6
0

0

6
0

0

6
0

0

60
0

600

600

600

600

600

600

600

6
0

0

600

6
0

0

600

600

650

6
0

0

600

600

600

600

600

600

6
0

0

6
0

0

6
0

0

6
0

0

60
0

6
0

0

6
0

0

650

600

6
0

0

600

6
5
0

600

600

Lansing Municipal Airport

§̈¦94

§̈¦80
94

§̈¦80
94

§̈¦80
294

§̈¦94

£¤6

£¤30

£¤41

£¤30

£¤6

£¤6
41

£¤6

£¤41

£¤30

¬«83

¬«394

¬«83

¬«83

¬«83

¬«83

¬«394

¬«83

¬«394

W TAFT DR

E 17TH ST

E JOE ORR RD

V
IN

C
E

N
N

E
S 

A
V

E

VA
N

D
U

STR
IA

L 
LN

W 169TH ST

BROWN DERBY RD

N 
P

L
E

A
S

A
N

T 
D

R

C
E

N
T

E
R 

A
V

E

W 195TH ST

M
A

R
K

H
A

M 
D

R

CHICAGO HEIGHTS GC

8
T

H 
A

V
E

S 
C

A
N

A
L 

S
T

W 194TH ST

173RD ST

FISHER PL

E FAYETTE ST

169TH ST

E MAPLE DR

B
U

R
N

H
A

M 
A

V
E

L
U

E
L

L
A 

A
V

E

W ARMORY DR

C
A

P
R

I 
L

N

191ST PL

201ST PL

192ND ST

188TH ST

C
H

IC
A

G
O 

R
D

176TH ST

178TH ST

C
O

L
U

M
B

IA 
A
VE

M
A

D
IS

O
N 

A
V

E

W MARGARET ST

C
A

L
U

M
E

T 
A

V
E

C
O

T
T

A
G

E 
G

R
O

V
E 

A
V

E

H
IC

K
O

R
Y 

S
T

M
A

D
IS

O
N 

A
V

E

169TH PL

BRIAR LN

E 170TH ST

W
O

O
D

L
A

W
N 

E 
A

V
E

PARK LN

193RD PL

S
U

P
E

R
IO

R 
A

V
E

E JOE ORR RD

F
O

R
E

S
T 

A
V

E

JENNIFER DR

O
R

C
H
ID 

DR

FR
O

N
T
A

G
E 

R
D

GLENWOOD LANSING RD

R
O

S
E 

B
U

S
H 

L
N

DETROIT ST

S
U

M
M

IT 
A

V
E

W 154TH ST

FRONTAGE RD

V
A

N 
D

A
M 

R
D

LEWIS DR

S
U

N
F

L
O

W
E

R 
L

N

F
R

E
D

E
R

IC
K 

A
V

E

IN
D

IA
N

A 
A

V
E

E 154TH ST

C
H

A
M

P
L

A
IN 

A
V

E

S 
C

O
T

T
A

G
E 

G
R

O
V

E 
A

V
E

E 193RD ST

E TULIP DR

E
V

A
N

S 
A

V
E

C
O

T
T

A
G

E 
G

R
O

V
E 

A
V

E

G
R

A
N

T 
S

T

LOGAN 
DR

W
E

N
T

W
O

R
T

H 
A

V
E

S 
F

R
O

N
T

A
G

E 
R

D

BRENTWOOD DR

BERNICE RD

B
A

L
M

O
R

A
L 

A
V

E

E 158TH ST

174TH ST

B
O

C
K 

R
D

161ST ST

NICHOLS DR

S
T

A
N

L
E

Y 
B

LV
D

S
U

N
T

O
N

E 
D

R

L
O

U
IS 

A
V

E

171ST ST

E CARROLL ST

E CLARK ST

RUSSELL ST

N SCHULTZ DR

DIPLOMAT LN

W
IL

D
W

O
O

D 
A

V
E

W
O

O
D

L
A

W
N 

A
V

E

C
LY

D
E 

A
V

E

H
O

W
A

R
D 

A
V

E

E DOUGLAS ST

E 172ND ST

E 168TH PL

S
T

O
N

Y 
IS

L
A

N
D 

A
V

E

E GLENWOOD LANSING RD

ANN ST

P
A

X
T

O
N 

A
V

E

H
A

R
R

IS
O

N 
A

V
E

C
H

IC
A

G
O 

R
D

RIVERVIEW DR

S ST

G
R

E
E
N

W
O

O
D 

R
D

FAYETTE 
ST

213TH ST

1
6

6 T H ST

L
A

K
E 

L
Y

N
W

O
O

D 
D

R

S 
H

O
H

M
A

N 
A

V
E

O
A

K
L

E
Y 

A
V

E

E MULBERRY DR

S
H

E
R

M
A

N 
S

T

W
O

O
D

L
A

W
N 

W 
A

V
E

TREADWAY RD

L
IN

C
O

L
N 

A
V

E

187TH ST

E WILCOX 
ST

177TH PL

156TH PL

E
L

L
IS 

A
V

E

210TH ST

N 
P

IN
E 

L
N

E 158TH ST

G
R

E
E
N

W
O

O
D 

R
D

C
R

E
S

C
E

N
T 

A
V

E

G
R

E
E

N
B

A
Y 

A
V

E

E 154TH PL

MICHIGAN 
CITY RD

P
R

A
IR

IE 
AVE

M
A

D
IS

O
N 

A
V

E

W JANE ST

201ST ST

R
O

S
E 

A
V

E

H
U

B
B

A
R

D 
S

T

INDIANA AVE

173RD PL

M
E

A
D

O
W 

L
N

E 167TH PL

S 
P

A
R

K 
A

V
E

V
O

L
L

B
R

E
C

H
T 

R
D

S
T

O
N

E
Y 

I S
L

A
N

D 
A

V
E

S
H

IR
L

E
Y 

D
R

E SIBLEY 
ST

B
U

R
N

H
A

M 
A

V
E

Z
U

R
IC

H 
D

R

E
X

C
H

A
N

G
E 

A
V

E

W
E

N
T

W
O

R
T

H 
A

V
E

S
C

H
W

A
B 

S
T

198TH ST

E MICHIGAN 
ST

E GLENWOOD DYER RD

THORN CREEK 
RD

C
A

R
O

L
IN

A 
D

R

E CENTER ST

COLLEEN DR

200TH ST

30TH PL

W TAFT DR K
IM

B
A

R
K 

A
V

E

170TH ST

E 12TH ST

RING RD

T
A

P
P

E
R 

A
V

E

S
T

A
T

E 
L

IN
E 

A
V

E

H
A

N
E

Y 
R

D

RIDGE AVE

H
O

H
M

A
N 

A
V

E

GLENWOOD LANSING RD

E 
M

ARGARET ST

E 160TH PL

171ST ST

E 
M

AY 
ST

190TH PL

186TH ST

E 
194TH ST

C
L
Y

D
E 

A
V

E

A
R

T
H

U
R 

S
T

172ND ST

E ROSE ST

U
N

IV
E

R
S

IT
Y 

A
V

E

W
A

B
A

S
H 

A
V

E

SCHRUM 
RD

E LYONS ST

E
L

L
E

N 
D

R

E W
ILLOW 

CT

W
A
T
E
R

M
A

N 
D

R

156TH ST

CONGRESS LN

S SCHULTZ DR

E 169TH PL

F
R

O
N

T
A

G
E 

R
D

E 11TH ST

E 163RD ST

155TH ST

J
A

C
K

S
O

N 
PL

W 
S

T

R
IV

E
R

S
ID

E 
D

R

206TH ST

S
T

O
N

E
Y 

IS
L

A
N

D 
A

V
E

177TH ST

189TH PL

E
L

L
IS 

A
V

E

C
R

A
N

D
O

N 
A

V
E

P
O

IN
T

E 
D

R

W 
M

A
IN 

S
T

S
T
E
W

A
R
T 

A
V

E

WEBB ST

G
O

R
D

O
N 

A
V

E

158TH ST

S
C

H
O

O
L 

S
T

213TH ST

E
V

E
R

S 
S

T

E
V

A
N

S 

D
R

188TH PL

P
R

IN
C

E 
D

R C
U

N
N

IN
G

H
A

M 
D

R

R
IV

E
R 

D
R

E 16TH ST

E 168TH ST

S 
H

A
R

P
E

R 
A

V
E

E 13TH PL

E 170TH ST

W
A

U
S

A
U 

A
V

E

THO
RN

W

O
O

D 
D

R

212TH PL

W 168TH ST

M
A

Y 
S

T

M
IC

H
IG

A
N 

A
V

E

CH

U
R
C
H 

D
R

E LOGAN 
ST

M
E

A
D

O
W 

L
N

M
E

G
A

N 
W

A
Y

S 
P

A
R

K 
A

V
E

S MANOR DR

158TH PL

E 166TH ST

183RD ST

ELLIOT DR

E HIGHLAND ST

S 
W

IL
L

IA
M

S 
S

T

BA
R

R
Y 

L
N

E 
159TH PL

L
IO

N
S 

C
L

U
B 

D
R

A
R

C
A

D
IA 

A
V

E

K
IN

G 
D

R

L
A 

S
A

L
L

E 
S

T

H
A

R
P

E
R 

A
V

E

P
A

R
K 

A
V

E

S 
S

T
A

T
E 

L
IN

E 
A

V
E

L
A

K
E 

P
A

R
K 

D
R

W 157TH ST

E 148TH ST H
A

R
P

E
R 

A
V

E

S
T

A
T

E 
S

T

193RD ST

L
A

K
E 

S
H

O
R

E 
D

R

YORK 
DR

E
V

E
R

E
T

T 
A

V
E

176TH ST

D
R

E
X

E
L 

A
V

E

170TH PL

CARNATION ST

215TH ST

P
A

X
T

O
N 

A
V

E

C
H

IC
A

G
O 

A
V

E
183RD PL

E 169TH ST

H
O

X
IE 

A
V

E

Y
A

T
E

S 
A

V
E

S
T

A
T

E 
S

T

C
A

L
H

O
U

N 
A

V
E

196TH ST

T
Y

L
E

R 
D

R

E 150TH ST

RIVER OAKS DR

E 161ST PL

204TH ST

FOREST LN

IR
V

IN
G 

A
V

E

L
U

E
L

L
A 

A
V

E

CONKEY ST

B
E

N
S

L
E

Y 
A

V
E

LINDA LN

E W RD

186TH ST

C
O

T
T

A
G

E 
G

R
O

V
E 

A
V

E

ARENA DR

H
A

R
R

IS
O

N 
A

V
E

9TH ST

H
E

N
R

Y 
S

T

RIDGE RD

TR
U

C
K 

S
T

O
P 

D
R

197TH ST

G
R

A
N

T 
S

T

D
O

B
S

O
N 

A
V

E

SUPERIOR AVE

M
E

R
R

IL
L 

A
V

E

RO
SE 

DR

T
Y
LE

R 
A
V
E

G
R

A
N

T 
S

T

C
A

L
U

M
E

T 
A

V
E

S
U

N
S

E
T 

D
R

E 171ST PL

F
R

E
E

L
A

N
D 

A
V

E

OLD FARM RD

C
O

U
N

T
R

Y 
L

N

C
R

Y
S

T
A

L 
L

N

C
H

IC
A

G
O 

A
V

E

E 17TH ST

S 
L
Y

M
A

N 
A

V
E

K
E

N
W

O
O

D 
A

V
E

THORNTON-LANSING RD

159TH ST

PULASKI RD

J
O

Y 
L

N

M
A

N
O

R 
A

V
E

1
89TH 

ST

E 171ST PL

S
T

A
T

E 
S

T

E
L

M 
S

T

M
A

P
L

E 
S

T

167TH ST

S
T

A
T

E 
S

T

H
IG

H
L

A
N

D 
P

L

E 191ST PL

E 161ST ST

P
A

R
K

S
ID

E 
A

V
E

F
O

R
E

S
T 

P
L

RIVER DR

O
A

K 
S

T

P
O

LK 
A
V
E

214TH ST

211TH PL

A
D

A 
S

T

E 11TH ST

E 
G

L
E

N
W

O
O

D 
T

H
O

R
N

T
O

N 
R
D

S 
S

O
H

L 
A

V
E

E
U

C
L

ID 
A

V
E

BOXWOOD DR

C
H

A
P

P
E

L 
A

V
E

E MAIN ST

A
L

L
IS

O
N 

R
D

182ND ST

P

A
R

K 
L

N

BERNICE AVE

213TH PL

45TH AVE

E 164TH PL

H
E

N
R

Y 
S

T

211TH ST

DA

N
T
E 

D
R

186TH PL

T
O

R
R

E
N

C
E 

A
V

E

THORNTON LANSING RD

S
E

Q
U

O
IA 

A
V

E

185TH ST

202ND ST

E 192ND ST

E 
193RD PL

S
T

A
T

E 
L

IN
E 

A
V

E

K
E

N
N

E
D

Y
 L

N

S 
D

A
N

T
E 

A
V

E

N 
C

E
D

A
R 

L
N

S
H

E
F

F
IE

L
D 

A
V

E

E
X

C
H

A
N

G
E 

A
V

E

B
U

R
N

H
A

M 
A

V
E

S
A

V
O

Y 
L

N

FISHER ST

W
IL

L
O

W 
L

N

L
A

K
E 

S
T

W
E

L
L

IN
G

T
O

N 
D

R

180TH ST

RUTH ST

A
ZA

LE
A 

D
R

205TH PL

E 
E

N
D 

A
V

E

165TH ST

176TH PL

COLUMBIA ST

RIDGE RD

L
Y

M
A

N 
A

V
E

V
IN

C
E

N
N

E
S 

R
D

191ST ST

190TH ST

8TH PL

BUTLER ST

LAURA LN

LIN
CO

LN 
AVE

NORTHGATE 

D
R

K
O

O
Y 

D
R

V
O

L
B

R
E

C
H

T 
R

D

H
A

R
R

IS
O

N 
A

V
E

H
A

R
P

E
R 

S
T

H
O

L
L

A
N

D 
R

D

N 
W

IL
L

IA
M

S 
S

T

EATON ST

SEBERGER DR

FRITZ DR

S
C

H
A

L
L

E
R 

L
N

E 173RD ST

163RD ST

MAIN ST

E 166TH PL

WARREN ST

J
E

F
F

E
R

S
O

N 
A

V
E

178TH ST

OAK AVE

C
O

L
U

M
B

IA 
A

V
E

184TH PL

D
E

B
B

I E 
L

N

S
T

O
N

E
Y 

IS
L

A
N

D 
A

V
E

H
O

H
M

A
N 

A
V

E

B
L

A
IN

E 
A

V
E

W
H

IT
E

H
A

L
L 

G
D

N

ROBIN DR

OTTO ST

E FIELD ST

BILSTONE DR

O
A

K 
A

V
E

M
E

A
D

O
W 

L
A

N
E 

A
V

E

187TH PL

T
IM

R
IC

K 
D

R

H
U

N
T

IN
G

T
O

N 
D

R

O
A

K
W

O
O

D 
A

V
E

V
IN

C
E

N
N

E
S 

A
V

E

W
IL

L
IG

A
N 

R
D

E 17TH ST

R
ID

G
E 

R
D

R
O

S
E 

S
T

M
A

R
G

O 
L

N

J
E

F
F

E
R

Y 
A

V
E

E STATE ST

J
A

S
O

N 
L

N

S
C

H
O

O
L 

S
T

BERNICE RD

MCCLAUGHRY

CAMELLIA DR

GLENW
OOD 

DYER 
RD

G
O

U
W

EN
S 

LN

184TH ST

C
R

E
G

IE
R 

A
V

E

F
O

R
E

S
T 

A
V

E

200TH PL

L
O

C
U

S
T 

S
T

R
O

Y 
S

T

EMBASSEY LN

157TH ST

D
IE

K
M

A
N 

C
T

N 
E

L
M 

L
N

E 14TH PL

D
O

R
C

H
E

S
T

E
R 

A
V

E

S
W

A
N 

D
R

D
A

N
T

E 
A

V
E

S
T

A
T

E 
S

T

E 13TH ST

IN
D

IA
N

A

IL
L

IN
O

IS
IL

L
IN

O
IS

IN
D

I A
N

A

HARVEY

CHICAGO

HEIGHTS

DOLTON

HAMMOND

Phoenix

SAUK

VILLAGE

DYER

L
A

K
E 

C
O

C
O

O
K 

C
O

C
O

O
K 

C
O

L
A

K
E 

C
O

D
e
e
r 

C
r

N Cr

P
lu

m 
C

r

T
h

o
rn 

C
r

N Cr

N 
C

r

Third 
C

r

N Cr

Thorn Cr

D
e
er 

C
r

D

eer 
Cr

SCHOON DITCH

H
A

R
T 

D
IT

C
H

D
Y

E
R 

D
IT

C
H

NORTH CREEK

CALUMET UNIO
N 

D
R
A
IN

A
G

E 
D

IT
C

H

T
h
o
rn 

C
r

Thorn Cr

Little Calumet River

Lake

Victory

Green

Lake

Wampum

Lake

LANSING

CALUMET

CITY

SOUTH

HOLLAND

MUNSTER

LYNWOOD

GLENWOOD

Ford

Heights

Thornton

Oakglen

Thornton Junction

Berger

Maynard

Globe

Schrum

Greenwood

Bernice

South

Suburban College

Sawyer Business College

PO

PO

PO

PO

PO

PO

PO

River Oaks Golf

Course

Calumet

Avenue

Interchange

Calumet-

Kingery

Interchange

Glenwood-Dyer Interchange

Torrence

Avenue Interchange

One

Hundred

Fiftyninth Street

Interchange

Lincoln

Hy-

Chicago Heights Interchange

First Reformed

of Lansing Cem

Oak Hill

Cem

Mount Glenwood

Memory Gardens

Holy Cross

Catholic Cem

Oak Ridge

Cem

Mount

Forest Cem

Berger Cem

Glen

Oak Cem

Oakland

Cem

Assumption

Cem

Concordia

Cem

Harvey

Blue

Island

Steger

Highland

Whiting

Calumet

City

Dyer

Lake

Calumet

Saint

John

37'

45

000mE

8304

35'

49

87°

FEET (IN W)

30"

FEET (IN W)

51

58

4

06

DM

37'

000

05

4

453 54

FEET (IL E)

30"

02

N

4

07

810

1 

98

46

52

800 

4

32'

DM

0002

46

35' 87°

45

35'

46

03

4

53
32'

30'

96

000m

FEET (IN W)

45

46

02

FEET (IL E)

4

01

51

45

1 

30'

30'

000m

4

280

04

000

00

E

46

FEET (IL E)

46

08

46

32'

55

000

2

4

4
30"

320

32'

55

46

41°

87°

46

210 57

30"

95

FEET (IL E)

30"

37'

46

4

96

98

000

46

01

180 

03
46

30"

46

52

DL

97

4

54

000

00

07

37'

46

1 

000

30"

000

46

N

45

45

770

46

50 4

46

30"
4

41°

DL

45

41°

30'

04

87°

1 

41°

45

05

08

56

97

2

4

2 FEET (IN W)
35'

99

4595

57 000m

U.S. DEPARTMENT OF THE INTERIOR
U. S. GEOLOGICAL SURVEY

 

ILLINOIS

ADJOINING 7.5' QUADRANGLES

QUADRANGLE LOCATION

Imagery................................................NAIP, January 2010

Roads..............................................©2006-2010 Tele Atlas

Names...............................................................GNIS, 2010

Hydrography.................National Hydrography Dataset, 2010

Contours............................National Elevation Dataset, 2010

CALUMET CITY, IL-IN

2012

Interstate Route State Route

ROAD CLASSIFICATION

Ramp 4WD

US Route Local Road

Interstate Route State RouteUS RouteWX ./ H

CALUMET CITY QUADRANGLE
ILLINOIS-INDIANA

7.5-MINUTE SERIES

CALUMET CITY, IL-IN

2012

Interstate Route State Route

ROAD CLASSIFICATION

Ramp 4WD

US Route Local Road

Check with local Forest Service unit

for current travel conditions and restrictions.

FS Primary Route FS High Clearance 
Route

FS Passenger
RouteJ K L

Interstate Route State RouteUS RouteWX ./ H

USGS: USFS:

Imagery..................................................NAIP, August 2011

Roads................................................©2006-2011 TomTom

Names...............................................................GNIS, 2011

Hydrography.................National Hydrography Dataset, 2011

Contours.............................National Elevation Dataset, 2012

Boundaries..............Census, IBWC, IBC, USGS, 1972 - 2010

North American Datum of 1983 (NAD83)

World Geodetic System of 1984 (WGS84).  Projection and

1 000-meter grid: Universal Transverse Mercator, Zone 16T

Produced by the United States Geological Survey

10 000-foot ticks: Illinois Coordinate System of 1983 (east

zone), Indiana Coordinate System of 1983 (west zone)

North American Datum of 1983 (NAD83)

World Geodetic System of 1984 (WGS84).  Projection and

1 000-meter grid: Universal Transverse Mercator, Zone 16T

Produced by the United States Geological Survey

10 000-foot ticks: Illinois Coordinate System of 1983 (east

zone), Indiana Coordinate System of 1983 (west zone)

Imagery<IMG_LEADER><IMG_CITATION>

Roads<TRANS_LEADER>©2006-2011 TomTom

Roads within US Forest Service Lands.............FSTopo Data

                              with limited Forest Service updates, 2009

Names...............................................................GNIS, 2011

Hydrography<HYDRO_LEADER>National Hydrography Dataset, <HYDRO_DATE>

Contours<HYPSO_LEADER><HYPSO_CITATION>

Boundaries..............Census, IBWC, IBC, USGS, 1972 - 2010

<OPTIONAL_CITATIONS>

This map was produced to conform with the 

National Geospatial Program US Topo Product Standard, 2011.

A metadata file associated with this product is draft version 0.6.3

CONTOUR INTERVAL 10 FEET

NORTH AMERICAN VERTICAL DATUM OF 1988

SCALE 1:24 000

1 0.5 0

MILES

1

1000 0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000

FEET

1000 500 0 METERS 1000 2000

21KILOMETERS00.51

U.S. National Grid

100,000-m Square ID

Grid Zone Designation

DM

DL
46 00

16T

×

Ø
MN

GN

UTM GRID AND 2012 MAGNETIC NORTH
DECLINATION AT CENTER OF SHEET

0° 22´
7 MILS

3° 36´
64 MILS

mortega
Polygonal Line

mortega
Typewritten Text
PROJECT LOCATION

mortega
Line



 

Storm Water Technical Report 
Centennial Village – Lot 9 – Building “M” 
Munster, IN.  6 

Exhibit 2 
 
Storm Sewer Calculations 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



11

11

11

11

5

4

7

6

5

13

6
3

2
3

BB

BUILDING M
F/F: 620.00

BUILDING I
F/F: 618.40 ±

8

5

4

2

3

15
19

G

G

G
G

BB

62
0

6
1

8

618

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

620620

619

618

617

618

617

618

61
5

61
6

61
7

61
8

617

617

13

12

10

9

620618 619

ZO
N

E 
A

ZO
N

E 
X

LOT 8
50,641 S.F.±

1.16 Ac.±

LOT 9
79,817 S.F.±

1.83 Ac.±

C = 0.85
TC = 5 MIN

A = 0.14 AC
CB#6

C = 0.85
TC = 5 MIN

A = 0.21 AC 
CB#5

C = 0.85
TC = 5 MIN

A = 0.20 AC
CB#7

C = 0.85
TC = 5 MIN

A = 0.19 AC
INL#12

C = 0.85
TC = 5 MIN

A = 0.30 AC (BUILDING INCLUDED)
CB#11

C = 0.85
TC = 5 MIN

A = 0.18 AC
EX M-107A

C = 0.85
TC = 5 MIN

A = 0.20 AC
IMH#1

C = 0.85
TC = 5 MIN

A = 0.17 AC
IMH#2

C = 0.85
TC = 5 MIN

A = 0.34 AC
IMH#3

C = 0.85
TC = 5 MIN

A = 0.22 AC
CB#9

C = 0.85
TC = 5 MIN

A = 0.15 AC
INL#10

S 65°22'26" W

244.52'

2

0

222.02'

L =306. 5'

7R= 00.00

L =350.00'

R=80 .00

L =169.76'

R=700.00
N 65°22'26" E

24

C = 0.85
TC = 5 MIN

A = 0.10 AC
CLEANOUT#8

N

D
A

T
E:

R
EV

IS
IO

N
S 

A
N

D
 N

O
T
ES

:

1155 Troutwine Road
Crown Point, IN  46307

P: (219) 662-7710
F: (219) 662-2740
www.dvgteam.com

T E A M I N C
DVG

DESIGN BY DATE

PROJECT NO.

SCALE: 1" =

0'

C
EN

T
EN

N
IA

L 
V

IL
LA

G
E 

-
LO

T
 9

 -
 B

U
IL

D
IN

G
 "

M
"

23-0026

C
EN

T
EN

N
IA

L 
V

IL
LA

G
E

6
3
1
 K

IL
LA

R
N

EY
 D

R
IV

E
D

Y
ER

, 
IN

D
IA

N
A

 4
6
3
1
1

© COPYRIGHT 2017 DVG TEAM, INC

MPO 06/20/23

EX 2

20'

20'10'

St
o
rm

w
at

er
 T

ri
b
u
ta

ry
 A

re
a 

Ex
h
ib

it

NOT 
FO

R 
CONST

RU
CTI

ON

AutoCAD SHX Text
RIM 617.25 BTTM 609.49

AutoCAD SHX Text
RIM 617.17 W INV. 613.84

AutoCAD SHX Text
TAX ID. 45-07-30-352-013.000-027 CENTENNIAL VILLAGE, LLC SPECIAL WARRANTY DEED DOC. NO. 2017 011301 REC. 2/23/2017

AutoCAD SHX Text
TAX ID. 45-07-30-354-005.000-027 CV DEVELOPMENT, LLC QUIT CLAIM DEED DOC. NO. 2022-500939 REC. 1/7/2022

AutoCAD SHX Text
RIM 614.36 INV. N/A

AutoCAD SHX Text
RIM 609.43 NE INV. 603.95

AutoCAD SHX Text
em

AutoCAD SHX Text
F.E.S. 60" RCP INV. 605.22

AutoCAD SHX Text
dc

AutoCAD SHX Text
dc

AutoCAD SHX Text
dc

AutoCAD SHX Text
dc

AutoCAD SHX Text
gas

AutoCAD SHX Text
L.A.

AutoCAD SHX Text
L.A.

AutoCAD SHX Text
gate

AutoCAD SHX Text
2"%%C

AutoCAD SHX Text
2"%%C

AutoCAD SHX Text
2"%%C

AutoCAD SHX Text
2"%%C

AutoCAD SHX Text
2"%%C

AutoCAD SHX Text
2"%%C

AutoCAD SHX Text
2"%%C

AutoCAD SHX Text
2"%%C

AutoCAD SHX Text
RIM 612.88 NE INV. 608.68

AutoCAD SHX Text
RIM 615.75 W INV. 608.67 N INV. 606.37 NE INV. N/A BTTM 605.56

AutoCAD SHX Text
D

AutoCAD SHX Text
Y

AutoCAD SHX Text
H

AutoCAD SHX Text
MAGS

AutoCAD SHX Text
IRS

AutoCAD SHX Text
IRS

AutoCAD SHX Text
~

AutoCAD SHX Text
2"%%C

AutoCAD SHX Text
L

AutoCAD SHX Text
NORTH CENTENNIAL DRIVE

AutoCAD SHX Text
24.5' INGRESS, EGRESS & UTILITY EASEMENT

AutoCAD SHX Text
24.5' INGRESS, EGRESS & UTILITY EASEMENT

AutoCAD SHX Text
17' UTILITY EASEMENT

AutoCAD SHX Text
17' UTILITY EASEMENT

AutoCAD SHX Text
15' UTILITY EASEMENT

AutoCAD SHX Text
37.5' UTILITY EASEMENT

AutoCAD SHX Text
UTILITY EASEMENT

AutoCAD SHX Text
ROADWAY, UTILITY, & SUBTERRANEAN  EASEMENT "PUE-1" DOC. NO. 2017-011304 REC. 2/23/2017

AutoCAD SHX Text
17' UTILITY EASEMENT

AutoCAD SHX Text
17' UTILITY EASEMENT

AutoCAD SHX Text
~

AutoCAD SHX Text
12" HDPE

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
12" HDPE

AutoCAD SHX Text
~

AutoCAD SHX Text
RIM 617.22 S INV. 613.81 E INV. 613.84

AutoCAD SHX Text
12" HDPE

AutoCAD SHX Text
12" HDPE

AutoCAD SHX Text
10" PVC

AutoCAD SHX Text
10" PVC

AutoCAD SHX Text
8" PVC

AutoCAD SHX Text
~

AutoCAD SHX Text
18" RCP

AutoCAD SHX Text
52" RCP

AutoCAD SHX Text
RCP PIPE

AutoCAD SHX Text
60" RCP

AutoCAD SHX Text
15.51' (P,M)

AutoCAD SHX Text
618.31

AutoCAD SHX Text
617.79

AutoCAD SHX Text
617.82

AutoCAD SHX Text
618.35

AutoCAD SHX Text
618.29

AutoCAD SHX Text
617.81

AutoCAD SHX Text
617.77

AutoCAD SHX Text
617.27

AutoCAD SHX Text
617.89

AutoCAD SHX Text
617.38

AutoCAD SHX Text
617.88

AutoCAD SHX Text
617.42

AutoCAD SHX Text
617.87

AutoCAD SHX Text
617.43

AutoCAD SHX Text
617.44

AutoCAD SHX Text
617.93

AutoCAD SHX Text
617.91

AutoCAD SHX Text
617.42

AutoCAD SHX Text
617.80

AutoCAD SHX Text
617.26

AutoCAD SHX Text
617.73

AutoCAD SHX Text
617.82

AutoCAD SHX Text
617.30

AutoCAD SHX Text
617.29

AutoCAD SHX Text
617.76

AutoCAD SHX Text
617.63

AutoCAD SHX Text
617.74

AutoCAD SHX Text
617.28

AutoCAD SHX Text
617.76

AutoCAD SHX Text
618.21

AutoCAD SHX Text
618.30

AutoCAD SHX Text
617.75

AutoCAD SHX Text
618.33

AutoCAD SHX Text
617.93

AutoCAD SHX Text
618.31

AutoCAD SHX Text
617.76

AutoCAD SHX Text
617.72

AutoCAD SHX Text
617.28

AutoCAD SHX Text
617.59

AutoCAD SHX Text
616.82

AutoCAD SHX Text
617.54

AutoCAD SHX Text
617.63

AutoCAD SHX Text
618.38

AutoCAD SHX Text
618.33

AutoCAD SHX Text
617.79

AutoCAD SHX Text
617.80

AutoCAD SHX Text
618.30

AutoCAD SHX Text
617.56

AutoCAD SHX Text
616.83

AutoCAD SHX Text
618.36

AutoCAD SHX Text
617.76

AutoCAD SHX Text
618.31

AutoCAD SHX Text
618.51

AutoCAD SHX Text
619.07

AutoCAD SHX Text
619.71

AutoCAD SHX Text
619.70

AutoCAD SHX Text
617.62

AutoCAD SHX Text
617.35

AutoCAD SHX Text
617.94

AutoCAD SHX Text
618.87

AutoCAD SHX Text
618.37

AutoCAD SHX Text
618.55

AutoCAD SHX Text
617.49

AutoCAD SHX Text
617.05

AutoCAD SHX Text
617.11

AutoCAD SHX Text
617.22

AutoCAD SHX Text
617.35

AutoCAD SHX Text
616.86

AutoCAD SHX Text
617.39

AutoCAD SHX Text
617.06

AutoCAD SHX Text
617.61

AutoCAD SHX Text
617.55

AutoCAD SHX Text
617.06

AutoCAD SHX Text
617.15

AutoCAD SHX Text
616.75

AutoCAD SHX Text
616.10

AutoCAD SHX Text
616.55

AutoCAD SHX Text
615.96

AutoCAD SHX Text
615.60

AutoCAD SHX Text
615.67

AutoCAD SHX Text
616.17

AutoCAD SHX Text
618.13

AutoCAD SHX Text
616.89

AutoCAD SHX Text
617.60

AutoCAD SHX Text
617.12

AutoCAD SHX Text
618.41

AutoCAD SHX Text
614.97

AutoCAD SHX Text
614.90

AutoCAD SHX Text
615.37

AutoCAD SHX Text
615.52

AutoCAD SHX Text
615.32

AutoCAD SHX Text
615.07

AutoCAD SHX Text
615.67

AutoCAD SHX Text
615.70

AutoCAD SHX Text
616.01

AutoCAD SHX Text
615.09

AutoCAD SHX Text
614.97

AutoCAD SHX Text
615.00

AutoCAD SHX Text
614.49

AutoCAD SHX Text
614.60

AutoCAD SHX Text
615.09

AutoCAD SHX Text
615.27

AutoCAD SHX Text
614.77

AutoCAD SHX Text
615.34

AutoCAD SHX Text
614.85

AutoCAD SHX Text
615.25

AutoCAD SHX Text
615.78

AutoCAD SHX Text
616.70

AutoCAD SHX Text
616.15

AutoCAD SHX Text
616.91

AutoCAD SHX Text
614.87

AutoCAD SHX Text
614.38

AutoCAD SHX Text
617.30

AutoCAD SHX Text
617.98

AutoCAD SHX Text
614.52

AutoCAD SHX Text
614.04

AutoCAD SHX Text
614.32

AutoCAD SHX Text
614.78

AutoCAD SHX Text
617.51

AutoCAD SHX Text
619.48

AutoCAD SHX Text
613.35

AutoCAD SHX Text
614.52

AutoCAD SHX Text
614.10

AutoCAD SHX Text
613.55

AutoCAD SHX Text
618.78

AutoCAD SHX Text
613.50

AutoCAD SHX Text
613.04

AutoCAD SHX Text
612.96

AutoCAD SHX Text
612.43

AutoCAD SHX Text
620.63

AutoCAD SHX Text
620.34

AutoCAD SHX Text
612.02

AutoCAD SHX Text
611.48

AutoCAD SHX Text
608.95

AutoCAD SHX Text
608.45

AutoCAD SHX Text
609.82

AutoCAD SHX Text
609.33

AutoCAD SHX Text
609.36

AutoCAD SHX Text
609.91

AutoCAD SHX Text
609.84

AutoCAD SHX Text
609.36

AutoCAD SHX Text
610.28

AutoCAD SHX Text
609.87

AutoCAD SHX Text
609.82

AutoCAD SHX Text
610.03

AutoCAD SHX Text
608.93

AutoCAD SHX Text
608.28

AutoCAD SHX Text
607.74

AutoCAD SHX Text
618.08

AutoCAD SHX Text
617.69

AutoCAD SHX Text
617.96

AutoCAD SHX Text
613.23

AutoCAD SHX Text
613.24

AutoCAD SHX Text
613.41

AutoCAD SHX Text
613.45

AutoCAD SHX Text
618.31

AutoCAD SHX Text
618.26

AutoCAD SHX Text
613.60

AutoCAD SHX Text
613.61

AutoCAD SHX Text
614.23

AutoCAD SHX Text
614.03

AutoCAD SHX Text
615.41

AutoCAD SHX Text
614.87

AutoCAD SHX Text
618.07

AutoCAD SHX Text
619.02

AutoCAD SHX Text
621.87

AutoCAD SHX Text
621.55

AutoCAD SHX Text
620.94

AutoCAD SHX Text
619.92

AutoCAD SHX Text
622.13

AutoCAD SHX Text
622.17

AutoCAD SHX Text
621.66

AutoCAD SHX Text
621.48

AutoCAD SHX Text
621.07

AutoCAD SHX Text
621.44

AutoCAD SHX Text
621.33

AutoCAD SHX Text
621.06

AutoCAD SHX Text
620.64

AutoCAD SHX Text
619.90

AutoCAD SHX Text
620.13

AutoCAD SHX Text
620.26

AutoCAD SHX Text
620.56

AutoCAD SHX Text
620.49

AutoCAD SHX Text
620.04

AutoCAD SHX Text
619.70

AutoCAD SHX Text
620.14

AutoCAD SHX Text
619.70

AutoCAD SHX Text
619.16

AutoCAD SHX Text
618.18

AutoCAD SHX Text
618.32

AutoCAD SHX Text
618.41

AutoCAD SHX Text
619.06

AutoCAD SHX Text
619.37

AutoCAD SHX Text
619.64

AutoCAD SHX Text
620.15

AutoCAD SHX Text
620.09

AutoCAD SHX Text
618.49

AutoCAD SHX Text
619.10

AutoCAD SHX Text
619.69

AutoCAD SHX Text
620.05

AutoCAD SHX Text
619.41

AutoCAD SHX Text
619.42

AutoCAD SHX Text
618.82

AutoCAD SHX Text
619.22

AutoCAD SHX Text
619.84

AutoCAD SHX Text
619.52

AutoCAD SHX Text
621.27

AutoCAD SHX Text
615.44

AutoCAD SHX Text
621.07

AutoCAD SHX Text
614.00

AutoCAD SHX Text
614.55

AutoCAD SHX Text
614.54

AutoCAD SHX Text
614.44

AutoCAD SHX Text
614.43

AutoCAD SHX Text
614.73

AutoCAD SHX Text
614.73

AutoCAD SHX Text
618.36

AutoCAD SHX Text
615.05

AutoCAD SHX Text
615.04

AutoCAD SHX Text
615.16

AutoCAD SHX Text
619.11

AutoCAD SHX Text
617.90

AutoCAD SHX Text
617.12

AutoCAD SHX Text
618.36

AutoCAD SHX Text
618.39

AutoCAD SHX Text
619.11

AutoCAD SHX Text
617.19

AutoCAD SHX Text
618.30

AutoCAD SHX Text
617.30

AutoCAD SHX Text
617.57

AutoCAD SHX Text
617.34

AutoCAD SHX Text
618.86

AutoCAD SHX Text
618.52

AutoCAD SHX Text
619.25

AutoCAD SHX Text
618.51

AutoCAD SHX Text
618.44

AutoCAD SHX Text
618.56

AutoCAD SHX Text
620.45

AutoCAD SHX Text
616.66

AutoCAD SHX Text
619.10

AutoCAD SHX Text
617.57

AutoCAD SHX Text
610.64

AutoCAD SHX Text
610.10

AutoCAD SHX Text
618.95

AutoCAD SHX Text
618.32

AutoCAD SHX Text
617.13

AutoCAD SHX Text
616.66

AutoCAD SHX Text
614.91

AutoCAD SHX Text
618.76

AutoCAD SHX Text
618.03

AutoCAD SHX Text
619.58

AutoCAD SHX Text
619.60

AutoCAD SHX Text
620.36

AutoCAD SHX Text
619.48

AutoCAD SHX Text
620.19

AutoCAD SHX Text
620.69

AutoCAD SHX Text
620.01

AutoCAD SHX Text
620.09

AutoCAD SHX Text
620.02

AutoCAD SHX Text
618.02

AutoCAD SHX Text
617.73

AutoCAD SHX Text
617.01

AutoCAD SHX Text
603.12

AutoCAD SHX Text
603.16

AutoCAD SHX Text
603.09

AutoCAD SHX Text
603.09

AutoCAD SHX Text
603.03

AutoCAD SHX Text
609.24

AutoCAD SHX Text
609.33

AutoCAD SHX Text
603.01

AutoCAD SHX Text
603.12

AutoCAD SHX Text
603.22

AutoCAD SHX Text
603.02

AutoCAD SHX Text
603.08

AutoCAD SHX Text
603.01

AutoCAD SHX Text
603.10

AutoCAD SHX Text
603.14

AutoCAD SHX Text
603.16

AutoCAD SHX Text
617.00

AutoCAD SHX Text
617.54

AutoCAD SHX Text
617.76

AutoCAD SHX Text
618.07

AutoCAD SHX Text
618.32

AutoCAD SHX Text
618.66

AutoCAD SHX Text
617.39

AutoCAD SHX Text
619.13

AutoCAD SHX Text
619.45

AutoCAD SHX Text
619.87

AutoCAD SHX Text
620.33

AutoCAD SHX Text
620.69

AutoCAD SHX Text
621.41

AutoCAD SHX Text
620.38

AutoCAD SHX Text
620.50

AutoCAD SHX Text
620.92

AutoCAD SHX Text
621.18

AutoCAD SHX Text
620.49

AutoCAD SHX Text
620.19

AutoCAD SHX Text
620.03

AutoCAD SHX Text
619.87

AutoCAD SHX Text
619.59

AutoCAD SHX Text
620.44

AutoCAD SHX Text
621.16

AutoCAD SHX Text
621.32

AutoCAD SHX Text
621.28

AutoCAD SHX Text
620.87

AutoCAD SHX Text
620.60

AutoCAD SHX Text
620.44

AutoCAD SHX Text
620.31

AutoCAD SHX Text
620.44

AutoCAD SHX Text
620.56

AutoCAD SHX Text
620.02

AutoCAD SHX Text
619.30

AutoCAD SHX Text
619.54

AutoCAD SHX Text
620.59

AutoCAD SHX Text
620.76

AutoCAD SHX Text
621.14

AutoCAD SHX Text
620.35

AutoCAD SHX Text
620.00

AutoCAD SHX Text
619.41

AutoCAD SHX Text
bridge

AutoCAD SHX Text
S 65°22'26" W  244.52' (P,M)

AutoCAD SHX Text
EDGE OF WATER (12/7/2022)

AutoCAD SHX Text
BLOCK RETAINING WALL

AutoCAD SHX Text
CONCRETE CURBING

AutoCAD SHX Text
CONCRETE CURBING

AutoCAD SHX Text
CONCRETE CURBING

AutoCAD SHX Text
17'

AutoCAD SHX Text
15' UTILITY EASEMENT

AutoCAD SHX Text
CONCRETE

AutoCAD SHX Text
CONCRETE

AutoCAD SHX Text
45TH STREET

AutoCAD SHX Text
(100' WIDTH)

AutoCAD SHX Text
AREA INACCESSIBLE

AutoCAD SHX Text
ROADWAY, UTILITY, & SUBTERRANEAN EASEMENT ("SBT-2") DOC. NO. 2017-011304 REC. 2/23/2017

AutoCAD SHX Text
7.5'

AutoCAD SHX Text
~

AutoCAD SHX Text
MANHOLE LOCATION PER ENGINEERING PLANS (BURIED; NOT FOUND) INV: 607.0±(W)INV: 606.49±(E)

AutoCAD SHX Text
~

AutoCAD SHX Text
~

AutoCAD SHX Text
R=800.00' (P) L=252.38' (C) S 74°24'42" W CH. 251.34' (C,M)

AutoCAD SHX Text
17'

AutoCAD SHX Text
17'

AutoCAD SHX Text
17'

AutoCAD SHX Text
15' UTILITY EASEMENT

AutoCAD SHX Text
60" RCP

AutoCAD SHX Text
R=700.00' (P) L=169.76' (P) S 72°19'17" W CH. 169.34' (P,M)

AutoCAD SHX Text
7.5' UTILITY EASEMENT

AutoCAD SHX Text
7.5' UTILITY EASEMENT

AutoCAD SHX Text
126.49' (P)

AutoCAD SHX Text
OVERLAND FLOOD ROUTE EASEMENT

AutoCAD SHX Text
20'

AutoCAD SHX Text
20'

AutoCAD SHX Text
GRASS

AutoCAD SHX Text
GRASS

AutoCAD SHX Text
618.02

AutoCAD SHX Text
618.28

AutoCAD SHX Text
618.18

AutoCAD SHX Text
618.03

AutoCAD SHX Text
618.17

AutoCAD SHX Text
618.64

AutoCAD SHX Text
618.37

AutoCAD SHX Text
618.85

AutoCAD SHX Text
618.95

AutoCAD SHX Text
618.81

AutoCAD SHX Text
618.95

AutoCAD SHX Text
619.07

AutoCAD SHX Text
618.93

AutoCAD SHX Text
619.26

AutoCAD SHX Text
619.08

AutoCAD SHX Text
618.83

AutoCAD SHX Text
619.18

AutoCAD SHX Text
619.25

AutoCAD SHX Text
618.48

AutoCAD SHX Text
618.62

AutoCAD SHX Text
618.95

AutoCAD SHX Text
619.35

AutoCAD SHX Text
618.57

AutoCAD SHX Text
618.73

AutoCAD SHX Text
619.16

AutoCAD SHX Text
606

AutoCAD SHX Text
607

AutoCAD SHX Text
608

AutoCAD SHX Text
609

AutoCAD SHX Text
610

AutoCAD SHX Text
611

AutoCAD SHX Text
612

AutoCAD SHX Text
618

AutoCAD SHX Text
617

AutoCAD SHX Text
616

AutoCAD SHX Text
615

AutoCAD SHX Text
614

AutoCAD SHX Text
605

AutoCAD SHX Text
604

AutoCAD SHX Text
604

AutoCAD SHX Text
605

AutoCAD SHX Text
606

AutoCAD SHX Text
607

AutoCAD SHX Text
608

AutoCAD SHX Text
609

AutoCAD SHX Text
610

AutoCAD SHX Text
611

AutoCAD SHX Text
612

AutoCAD SHX Text
613

AutoCAD SHX Text
614

AutoCAD SHX Text
615

AutoCAD SHX Text
616

AutoCAD SHX Text
617

AutoCAD SHX Text
618

AutoCAD SHX Text
618

AutoCAD SHX Text
619

AutoCAD SHX Text
620

AutoCAD SHX Text
618

AutoCAD SHX Text
618

AutoCAD SHX Text
617

AutoCAD SHX Text
617

AutoCAD SHX Text
617

AutoCAD SHX Text
617

AutoCAD SHX Text
616

AutoCAD SHX Text
615

AutoCAD SHX Text
615

AutoCAD SHX Text
616

AutoCAD SHX Text
618

AutoCAD SHX Text
619

AutoCAD SHX Text
617

AutoCAD SHX Text
616

AutoCAD SHX Text
615

AutoCAD SHX Text
621

AutoCAD SHX Text
621

AutoCAD SHX Text
620

AutoCAD SHX Text
621

AutoCAD SHX Text
620

AutoCAD SHX Text
618

AutoCAD SHX Text
619

AutoCAD SHX Text
617

AutoCAD SHX Text
616

AutoCAD SHX Text
615

AutoCAD SHX Text
614

AutoCAD SHX Text
613

AutoCAD SHX Text
612

AutoCAD SHX Text
611

AutoCAD SHX Text
620

AutoCAD SHX Text
619

AutoCAD SHX Text
614

AutoCAD SHX Text
615

AutoCAD SHX Text
616

AutoCAD SHX Text
617

AutoCAD SHX Text
618

AutoCAD SHX Text
609

AutoCAD SHX Text
611

AutoCAD SHX Text
612

AutoCAD SHX Text
613

AutoCAD SHX Text
614

AutoCAD SHX Text
617

AutoCAD SHX Text
618

AutoCAD SHX Text
619

AutoCAD SHX Text
620

AutoCAD SHX Text
620

AutoCAD SHX Text
619

AutoCAD SHX Text
621

AutoCAD SHX Text
621

AutoCAD SHX Text
620

AutoCAD SHX Text
614

AutoCAD SHX Text
615

AutoCAD SHX Text
618

AutoCAD SHX Text
619

AutoCAD SHX Text
616

AutoCAD SHX Text
617

AutoCAD SHX Text
7.5' UTIL. EASE.

AutoCAD SHX Text
7.5' UTIL. EASE.

AutoCAD SHX Text
7.5'

AutoCAD SHX Text
STONE

AutoCAD SHX Text
MILLINGS

AutoCAD SHX Text
S 18°49'52" W  898.31' (P,M)

AutoCAD SHX Text
619

AutoCAD SHX Text
619

AutoCAD SHX Text
TOWN OF MUNSTER

AutoCAD SHX Text
DOC. NO. 2017-011300

AutoCAD SHX Text
12" D.I.WM

AutoCAD SHX Text
8" D.I.WM

AutoCAD SHX Text
12" D.I.WM

AutoCAD SHX Text
12" D.I.WM

AutoCAD SHX Text
60" RCP

AutoCAD SHX Text
6" GAS, PLASTIC

AutoCAD SHX Text
6" GAS, PLASTIC

AutoCAD SHX Text
6" GAS, PLASTIC

AutoCAD SHX Text
30" RCP

AutoCAD SHX Text
NORTH CENTENNIAL DRIVE

AutoCAD SHX Text
MILLINGS

AutoCAD SHX Text
S 00°26'26" W 105.89'

AutoCAD SHX Text
MAGS

AutoCAD SHX Text
UTILITY EASEMENT

AutoCAD SHX Text
S 89°33'32" E 148.55'

AutoCAD SHX Text
S 00°26'28" W 90.00'



BY:        MPO____
DATE:    06/20/23___

CHECKED BY:     RJP     ____
DATE:    6/20/23___

PROJECT: 23-0026 Centennial Village Buildings M & I
DESCRIPTION: Storm Sewer Design Calculations
DESIGN STORM: 10-yr Storm Event
RAINFALL DATA: Munster Stormwater Technical Manual
COMPUTATIONAL 
METHOD: 

Hydraflow Storm Sewers Extension for Autodesk AutoCAD Civil 3D

Line No. Upstream Structure Downstream Structure Drainage   
Area

Total   
Area

Runoff   
Coeff. Tc Time in 

Pipe
i        

Sys Known   Q Flow 
Rate

Capacity   
Full

Vel   
Ave

n-
Value

Line 
Length Line Size Line   

Slope
Grnd/Rim          
Elev Up

Invert   
Up

Invert   
Dn

HGL    
Up

HGL   
Dn

(ac) (ac) (C) (min) (min) (in/hr) (cfs) (cfs) (cfs) (ft/s) (ft) (in) (%) (ft) (ft) (ft) (ft) (ft)
32 CLEANOUT#8 CB#7 0.10 0.10 0.85 5.00 5.00 7.07 0.00 0.60 2.00 2.40 0.012 81 8 2.35 620.00 615.00 613.10 615.36 j 614.90
31 INL#12 CB#11 0.19 0.19 0.85 5.00 5.00 7.07 0.00 1.14 2.82 1.45 0.012 56 12 0.54 617.00 614.00 613.70 615.69 615.64
30 EX M-117 EX M-107 8.48 8.48 0.84 3.50 3.50 7.07 0.00 50.33 85.49 4.02 0.012 118 54 0.16 614.68 607.18 606.99 610.42 610.35
29 INL#10 CB#9 0.15 0.15 0.85 5.00 5.00 7.07 0.00 0.90 2.73 2.43 0.012 60 12 0.50 617.90 614.90 614.60 615.30 615.22
28 CB#9 CB#5 0.22 0.37 0.85 5.00 5.90 6.74 0.00 2.12 3.59 4.44 0.012 127 12 0.87 617.90 614.60 613.50 615.22 614.05
27 CB#11 CB#7 0.30 0.49 0.85 5.00 5.60 6.82 0.00 2.84 3.00 3.62 0.012 99 12 0.61 616.70 613.70 613.10 615.44 614.90
26 CB#7 CB#6 0.20 0.79 0.85 5.00 6.10 6.66 0.00 4.47 4.95 3.64 0.012 60 15 0.50 616.60 613.10 612.80 614.69 614.45
25 CB#6 CB#5 0.14 0.93 0.85 5.00 6.40 6.57 0.00 5.19 5.41 4.23 0.012 67 15 0.60 616.55 612.80 612.40 614.41 614.04
24 CB#5 HYDRODYNAMIC SEP#4 0.21 1.51 0.85 5.00 6.60 6.47 0.00 8.31 8.99 5.60 0.012 32 18 0.63 616.50 612.40 612.20 613.54 613.41
23 HYDRODYNAMIC SEP#4 IMH#3 0.00 1.51 0.85 5.00 6.80 6.44 0.00 8.26 8.99 5.77 0.012 32 18 0.63 617.20 612.2 612 613.33 613.13
22 EX M-107 EX M-107A 0 8.48 0 3.40 4.10 7.07 0.00 50.33 111.96 3.31 0.012 127 60 0.16 615.75 606.79 606.59 610.33 610.29
21 EX BLDG G EX CB#13 0.52 0.52 0.9 10.00 10.00 5.55 0.00 2.60 6.8 6.28 0.012 45 12 3.11 618.40 613.5 612.1 614.19 612.53
20 EX INL#16 EX IMH#14 0.21 0.21 0.81 5.00 5.00 7.07 0.00 1.2 7.84 2.46 0.012 45 12 4.13 616.50 613.5 611.64 613.96 j 613.16
19 EX INL#15 EX IMH#14 0.12 0.12 0.81 5.00 5.00 7.07 0.00 0.69 6.15 1.87 0.012 85 12 2.54 616.80 613.8 611.64 614.15 j 613.16
18 EX YD#12 EX YD#11 0.03 0.03 0.81 5.00 5.00 7.07 0.00 0.17 1.02 1.82 0.012 46 8 0.61 618.30 615.00 614.72 615.19 614.96
17 EX YD#11 EX YD#10 0.02 0.05 0.81 5.00 6.60 6.50 0.00 0.26 1.02 1.87 0.012 53 8 0.60 618.30 614.72 614.40 614.96 614.76
16 EX YD#10 EX IMH#6 0.10 0.15 0.81 5.00 7.70 6.16 0.00 0.75 5.57 1.94 0.012 111 12 2.09 618.30 614.40 612.09 614.76 j 613.80
15 EX IMH#14 EX IMH#5 0.14 0.47 0.81 5.00 6.60 6.48 0.00 2.47 4.72 2.01 0.012 44 15 0.45 616.40 611.64 611.44 613.07 613.01
14 EX INL#9 EX IMH#8 0.10 0.10 0.81 5.00 5.00 7.07 0.00 0.57 5.74 1.72 0.012 45 12 2.21 617.00 614.00 613.00 614.31 j 614.24
13 EX IMH#8 EX IMH#7 0.10 0.20 0.81 5.00 6.00 6.68 0.00 1.08 3.36 1.38 0.012 66 12 0.76 616.90 613.00 612.50 614.20 614.15
12 EX IMH#7 EX IMH#6 0.31 0.51 0.81 5.00 6.80 6.42 0.00 2.65 3.33 3.38 0.012 55 12 0.75 616.80 612.50 612.09 614.06 613.80
11 EX IMH#6 EX IMH#5 0.29 0.95 0.81 5.00 9.40 5.69 0.00 4.38 5.42 3.57 0.012 108 15 0.60 616.60 612.09 611.44 613.43 613.01
10 EX IMH#5 EX CB#4 0.10 1.52 0.81 5.00 9.80 5.58 0.00 6.87 7.67 5.60 0.012 76 15 1.20 616.60 609.06 608.15 612.15 611.42
9 EX CB#4 EX CB#3 0.97 2.49 0.81 8.00 10.00 5.54 0.00 11.17 16.29 3.56 0.012 86 24 0.44 616.70 608.15 607.77 611.15 610.97
8 EX CB#3 EX CB#13 0.39 2.88 0.81 5.00 10.40 5.45 0.00 12.72 16.53 4.05 0.012 68 24 0.46 616.60 607.77 607.46 610.84 610.66
7 EX CB#13 EX HYDRODYNAMIC SEP#2 0.13 3.01 0.81 5.00 10.70 5.40 0.00 13.16 27.86 2.68 0.013 13 30 0.46 616.60 607.46 607.40 610.61 610.59
6 EX HYDRODYNAMIC SEP#2 EX M-107A 0 3.53 0.81 5.00 10.70 5.38 0.00 15.63 18.16 3.19 0.013 102 30 0.2 616.77 607.4 607.2 610.43 610.29
5 EX M-107A IMH#1 0.18 12.19 0.85 5.00 11.30 5.27 0.00 53.65 113.9 3.46 0.012 135 60 0.16 617.00 606.49 606.27 610.09 610.05
4 IMH#1 IMH#2 0.2 12.39 0.85 5.00 12.10 5.11 0.00 52.86 110.56 3.28 0.012 117 60 0.15 616.45 606.27 606.09 610.02 609.99
3 IMH#2 IMH#3 0.17 12.56 0.85 5.00 12.80 4.97 0.00 52.18 114.18 3.12 0.012 140 60 0.16 616.50 606.09 605.86 609.97 609.93
2 IMH#3 EX MH107B 0.34 14.41 0.85 5.00 13.70 4.82 0.00 58.14 109.82 3.54 0.012 33 60 0.15 616.20 605.86 605.81 609.74 609.73

Munster, IN
Storm Sewer Pipe Calculations - 10 Year



Scenario: Base-10YR

Title: REL #08-315 45TH ST UNDERPASS - MUNSTER, IN
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Scenario: Base-10YR
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Label Up.
Node

Dn.
Node

Up. Inlet
Rat.
Coef.

Up.
Inlet
Area

(acres)

Up. Calc.
Sys. CA
(acres)

System
Tc

(min)

I
(in/hr)

System
Q

(cfs)

L
(ft)

S
(%)

Size Mannings
n

Q
Full
(cfs)

Up.
Invert

(ft)

Dn.
Invert

(ft)

Up.
Gr

Elev.
(ft)

Dn.
Gr.

Elev.
(ft)

Up.
Cover

(ft)

Dn.
Cover

(ft)

HGL
In
(ft)

HGL
Out
(ft)

P-417 C-417 C-416 0.60 0.17 0.17 15.00 4.84 0.82 77 0.403 12 inch 0.012 2.45 613.64 613.33 616.30 616.00 1.66 1.67 614.04 613.83

P-425 C-425 C-424 0.45 0.08 0.08 15.00 4.84 0.38 114 0.439 12 inch 0.012 2.56 612.28 611.78 614.90 615.00 1.62 2.22 612.54 612.20

P-416 C-416 EM-415 0.60 0.12 0.29 15.46 4.79 1.39 31 0.516 12 inch 0.012 2.77 613.33 613.17 616.00 616.50 1.67 2.33 613.83 613.67

P-424 C-424 C-423 0.45 0.12 0.20 15.82 4.76 0.95 142 0.303 15 inch 0.012 3.85 611.78 611.35 615.00 615.20 1.97 2.60 612.20 611.92

P-415 EM-415C-412 0.00 0.00 0.29 15.60 4.78 1.39 64 0.563 15 inch 0.012 5.25 613.07 612.71 616.50 616.00 2.18 2.04 613.54 613.28

P-423 C-423 C-422 0.45 0.15 0.35 16.73 4.66 1.65 146 0.301 15 inch 0.012 3.84 611.35 610.91 615.20 615.00 2.60 2.84 611.92 611.59

P-412 C-412 C-409 0.60 0.17 0.46 15.90 4.75 2.18 116 0.552 15 inch 0.012 5.20 612.69 612.05 616.00 615.60 2.06 2.30 613.28 612.68

P-422 C-422 C-421 0.45 0.16 0.51 17.53 4.58 2.35 150 0.240 18 inch 0.012 5.57 610.91 610.55 615.00 615.30 2.59 3.25 611.59 611.28

P-409 C-409 C-408 0.45 0.10 0.56 16.38 4.70 2.65 94 0.574 15 inch 0.012 5.30 612.03 611.49 615.60 615.70 2.32 2.96 612.68 612.11

P-421 C-421 C-420 0.45 0.15 0.66 18.36 4.49 3.00 130 0.300 18 inch 0.012 6.23 610.55 610.16 615.30 615.30 3.25 3.64 611.28 610.85

P-408 C-408 M-405 0.45 0.05 0.61 16.74 4.66 2.86 36 1.000 15 inch 0.012 7.00 611.29 610.93 615.70 615.70 3.16 3.52 611.97 611.49

P-407 C-420 M-405 0.45 0.06 0.73 18.98 4.43 3.24 26 0.500 18 inch 0.012 8.05 610.16 610.03 615.30 615.70 3.64 4.17 610.85 610.69

P-405 M-405 M-404 0.00 0.00 1.33 19.08 4.42 5.95 24 0.292 36 inch 0.012 39.02 609.83 609.76 615.70 615.60 2.87 2.84 610.64 610.61

P-404 M-404 M-403 0.40 0.48 1.81 25.00 3.81 6.96 70 0.300 36 inch 0.012 39.57 609.76 609.55 615.60 615.80 2.84 3.25 610.61 610.53

P-403 M-403 M-402 0.40 0.57 2.38 25.28 3.78 9.09 43 0.302 36 inch 0.012 39.73 609.55 609.42 615.80 616.00 3.25 3.58 610.53 610.37

P-836 C-111B C-111A 0.84 0.16 0.16 5.00 6.48 1.04 59 2.000 12 inch 0.012 5.46 613.71 612.53 617.64 617.09 2.93 3.56 614.14 613.02

P-114 C-114 M-104 0.84 0.06 0.06 5.00 6.48 0.38 10 1.600 12 inch 0.012 4.88 611.93 611.77 618.60 618.12 5.67 5.35 612.19 611.96

P-402 M-402 M-401 0.00 0.00 2.38 25.43 3.77 9.05 317 0.151 42 inch 0.012 42.41 608.92 608.44 616.00 616.90 3.58 4.96 610.02 609.52

P-115A C-115A C-115 0.84 0.16 0.16 5.00 6.48 1.04 70 1.000 12 inch 0.012 3.86 612.50 611.80 616.66 616.66 3.16 3.86 612.93 612.41

P-115C C-115C C-115 0.84 0.12 0.12 5.00 6.48 0.77 41 1.000 12 inch 0.012 3.86 612.50 612.09 616.88 616.66 3.38 3.57 612.87 612.39

P-839 C-111A M-111 0.84 0.13 0.29 5.18 6.46 1.91 16 2.000 12 inch 0.012 5.46 612.43 612.11 617.09 617.14 3.66 4.03 613.02 612.55

P-104 M-104 M-111 0.00 0.00 0.06 5.04 6.47 0.38 108 0.380 15 inch 0.012 4.31 611.72 611.31 618.12 617.14 5.15 4.58 611.98 611.95

P-401 M-401 M-400 0.00 0.00 2.38 26.94 3.61 8.68 204 0.152 42 inch 0.012 42.49 608.34 608.03 616.90 616.00 5.06 4.47 609.46 609.29

P-118C C-118C C-118B 0.84 0.11 0.11 5.00 6.48 0.71 73 1.000 12 inch 0.012 3.86 611.34 610.61 615.18 614.63 2.84 3.02 611.69 611.18

P-115 C-115 M-105 0.84 0.04 0.32 5.28 6.45 2.07 5 2.000 12 inch 0.012 5.46 611.80 611.70 616.66 616.60 3.86 3.90 612.41 612.20

P-111 M-111 M-105 0.00 0.00 0.35 5.87 6.38 2.27 146 0.390 15 inch 0.012 4.37 611.31 610.74 617.14 616.60 4.58 4.61 611.95 611.34

P-400 M-400 M-117 0.84 1.37 3.75 27.92 3.51 13.29 117 0.197 48 inch 0.012 68.99 607.83 607.60 616.00 614.68 4.17 3.08 609.24 609.19

P-118B C-118B M-117 0.90 0.17 0.28 5.32 6.44 1.82 21 1.000 12 inch 0.012 3.86 610.61 610.40 614.63 614.68 3.02 3.28 611.18 610.89

P-118 C-118 C-118A 0.90 0.13 0.13 5.00 6.48 0.82 71 0.507 12 inch 0.012 2.75 611.00 610.64 614.60 614.89 2.60 3.25 611.38 611.10

P-105 M-105 M-106 0.00 0.00 0.67 6.55 6.29 4.26 106 0.500 18 inch 0.012 8.05 610.40 609.87 616.60 616.80 4.70 5.43 611.19 610.72

P-117 M-117 M-107 0.84 4.45 8.48 28.38 3.47 29.64 118 0.161 54 inch 0.012 85.48 607.18 606.99 614.68 615.70 3.00 4.21 609.05 608.91

P-118A C-118A M-107 0.81 0.06 0.18 5.39 6.43 1.18 59 1.000 12 inch 0.012 3.86 610.64 610.05 614.89 615.70 3.25 4.65 611.10 610.43

P-106 M-106 M-107 0.84 0.11 0.78 6.93 6.25 4.92 101 0.505 18 inch 0.012 8.09 609.87 609.36 616.80 615.70 5.43 4.84 610.72 610.20

P-107 M-107 M-107A 0.00 0.00 9.45 28.78 3.42 32.62 127 0.157 60 inch 0.012 111.96 606.79 606.59 615.70 616.20 3.91 4.61 608.89 608.82

P-107A M-107AM-108 0.84 3.19 12.64 29.21 3.38 43.07 427 0.159 60 inch 0.012 112.59 606.49 605.81 616.20 615.70 4.71 4.89 608.64 607.98

P-108 M-108 O-1 0.84 3.15 15.79 30.54 3.28 52.18 54 0.204 60 inch 0.012 127.34 605.81 605.70 615.70 614.50 4.89 3.80 607.98 607.73

mortega
Highlight

mortega
Highlight

mortega
Highlight



BY:
DATE:

CHECKED:
DATE:

Project: 23-0026 Centennial Village Buildings M & I
Location: North Centennial Drive & 45th Street Munster, IN

C = Orifice Coefficient (0.67 typical for storm sewer grates) C=runoff coefficient
Aopen = grate open area (sq. ft.) P = wetted perimeter (ft) I=rainfall intensity (in/hr)
% Clogged (decimal form)= 0.5 Q=10-yr flow (cfs) A=watershed area (acres)
(At SAG Only)

0.97 5.92 0.67 0.20 0.85 7.08
0.97 5.92 0.67 0.17 0.85 7.08
1.81 5.92 0.67 0.34 0.85 7.08
0.97 5.92 0.67 0.21 0.85 7.08
0.97 5.92 0.67 0.14 0.85 7.08
0.97 5.92 0.67 0.20 0.85 7.08
0.97 5.92 0.67 0.22 0.85 7.08
0.97 5.92 0.67 0.15 0.85 7.08
0.97 5.92 1.67 0.30 0.85 7.08
0.97 5.92 2.67 0.19 0.85 7.08

* 10-YR Flow values are calculated using the Rational Method. Q=CIA

A (sq.ft.) P (ft)
0.97 5.92
1.32 6.83
1.81 5.92EJ 7020, TYPE T2, M1 260.00

3.90.08 0.321.81
1.14 0.01 0.24 2.9

0.23
0.10

CB#7 0.21EJ 1020 M1 1.20

1.26
0.84EJ 1020 M1CB#6

EJ 1020 M1INL#10 0.90
0.26
0.12

EJ 1020 M1CB#9 1.32

2.05
1.02

EJ 7020, TYPE T2, M1IMH#3
EJ 1020 M1CB#5

0.15
0.18

IMH#2
0.21

Orifice Flow h     
(ft)

Crunoff I          (in/hr)
Q  (10-YR)           

(cfs)
Aopen     

(sq.ft.)

EJ 1020 M1

P        
(ft)

Corifice
Awatershed 

(acres)
IMH#1 EJ 1020 M1 1.20

0.20

2.7
4.2
3.1
2.3

3.2
2.5

0.25 3.0

0.22
0.35
0.26
0.20

0.26

MPO
5/31/2023

0.25 3.0

INLET CAPACITY ANALYSIS RJP
6/20/2023

Weir Flow h     
(ft)

Ponding Depth         
(in)

10-YR FLOW EQUATION WEIR FLOW EQUATIONORIFICE FLOW EQUATION

Structure Label Type of Grate

EJ 1040 M1 190.00

Grate Properties

CB#11 EJ 1020 M1
INL#12 EJ 1020 M1

Type Open Area (sq.in.)
EJ 1020 M1 140.00

hൌ ொమ

ଶ௚ሺ஼஺ሻమ ℎ ൌ
𝑄

ሺ3.33𝑃ሻ
ଶ
ଷ
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Overland Flood Route Calculations 
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Overland Flood Route Computation Calculation

Project: 23-0026 Centennial Village Buildings M & I
Date: 5/31/2023

Storm Event: 100yr
* Areas Calculated from Exhibit 5, within the Stormwater Technical Report
* Overflow Elevations taken from Calculation, Within This Report

Cross Section: A Cross SectioD
Tc= 5 min Tc= 5 min

Area= 0.12 acres Area= 0.20 acres
C= 0.85 C= 0.85
i= 9.84 in/hr i= 9.84 in/hr

Rational Method  Q100=CiA Q= 1.00 cfs Rational Method  Q100=CiA Q= 1.67 cfs
100YR Overflow Water Elevation= 617.30 Elev 100YR Overflow Water Elevation= 617.28 Elev
Freeboard to Nearest Bldg= 2.20 ft Freeboard to Nearest Bldg= 2.22 ft

Cross Section: B Cross SectioE
Tc= 5 min Tc= 5 min

Area= 0.18 acres Area= 0.15 acres
C= 0.85 C= 0.85
i= 9.84 in/hr i= 9.84 in/hr

Rational Method  Q100=CiA Q= 1.51 cfs Rational Method  Q100=CiA Q= 1.25 cfs
100YR Overflow Water Elevation= 617.36 Elev 100YR Overflow Water Elevation= 617.68 Elev
Freeboard to Nearest Bldg= 2.14 ft Freeboard to Nearest Bldg= 1.82 ft

Cross Section: C
Tc= 5 min

Area= 0.24 acres
C= 0.85
i= 9.84 in/hr

Rational Method  Q100=CiA Q= 2.01 cfs
100YR Overflow Water Elevation= 617.29 Elev
Freeboard to Nearest Bldg= 2.21 ft



Channel Report
Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Wednesday, May 31 2023

X-Section A

User-defined
Invert Elev (ft) =  617.20
Slope (%) =  2.00
N-Value =  0.011

Calculations
Compute by: Known Q
Known Q (cfs) =  1.00

(Sta, El, n)-(Sta, El, n)...
( 0.00, 617.45)-(12.00, 617.20, 0.011)-(24.00, 617.45, 0.011)

Highlighted
Depth (ft) =  0.10
Q (cfs) =  1.000
Area (sqft) =  0.48
Velocity (ft/s) =  2.08
Wetted Perim (ft) =  9.60
Crit Depth, Yc (ft) =  0.13
Top Width (ft) =  9.60
EGL (ft) =  0.17

-5 0 5 10 15 20 25 30

Elev (ft) Depth (ft)
Section

616.75 -0.45

617.00 -0.20

617.25 0.05

617.50 0.30

617.75 0.55

618.00 0.80
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Channel Report
Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Wednesday, May 31 2023

X-Section B

User-defined
Invert Elev (ft) =  617.25
Slope (%) =  1.60
N-Value =  0.011

Calculations
Compute by: Known Q
Known Q (cfs) =  1.51

(Sta, El, n)-(Sta, El, n)...
( 0.00, 617.43)-(12.00, 617.25, 0.011)-(24.00, 617.60, 0.011)

Highlighted
Depth (ft) =  0.11
Q (cfs) =  1.510
Area (sqft) =  0.61
Velocity (ft/s) =  2.47
Wetted Perim (ft) =  11.11
Crit Depth, Yc (ft) =  0.15
Top Width (ft) =  11.10
EGL (ft) =  0.21

-5 0 5 10 15 20 25 30

Elev (ft) Depth (ft)
Section

617.00 -0.25

617.25 0.00

617.50 0.25

617.75 0.50

618.00 0.75

Sta (ft)



Channel Report
Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Thursday, Jun 1 2023

X-Section C

User-defined
Invert Elev (ft) =  617.20
Slope (%) =  2.50
N-Value =  0.011

Calculations
Compute by: Known Q
Known Q (cfs) =  2.01

(Sta, El, n)-(Sta, El, n)...
( 0.00, 617.40)-(12.00, 617.20, 0.011)-(24.00, 617.50, 0.011)-(24.00, 618.00, 0.011)

Highlighted
Depth (ft) =  0.12
Q (cfs) =  2.010
Area (sqft) =  0.72
Velocity (ft/s) =  2.79
Wetted Perim (ft) =  12.00
Crit Depth, Yc (ft) =  0.16
Top Width (ft) =  12.00
EGL (ft) =  0.24

-5 0 5 10 15 20 25 30

Elev (ft) Depth (ft)
Section

616.50 -0.70

617.00 -0.20

617.50 0.30

618.00 0.80

618.50 1.30

619.00 1.80

Sta (ft)



Channel Report
Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Wednesday, May 31 2023

X-Section D

User-defined
Invert Elev (ft) =  617.20
Slope (%) =  1.80
N-Value =  0.011

Calculations
Compute by: Known Q
Known Q (cfs) =  1.67

(Sta, El, n)-(Sta, El, n)...
( 0.00, 617.80)-(12.00, 617.20, 0.011)-(24.00, 617.30, 0.011)-(24.00, 617.80, 0.011)

Highlighted
Depth (ft) =  0.09
Q (cfs) =  1.670
Area (sqft) =  0.97
Velocity (ft/s) =  1.72
Wetted Perim (ft) =  21.61
Crit Depth, Yc (ft) =  0.11
Top Width (ft) =  21.61
EGL (ft) =  0.14

-5 0 5 10 15 20 25 30

Elev (ft) Depth (ft)
Section

616.75 -0.45

617.00 -0.20

617.25 0.05

617.50 0.30

617.75 0.55

618.00 0.80

Sta (ft)



Channel Report
Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Wednesday, May 31 2023

X-Section E

User-defined
Invert Elev (ft) =  617.60
Slope (%) =  2.70
N-Value =  0.011

Calculations
Compute by: Known Q
Known Q (cfs) =  1.25

(Sta, El, n)-(Sta, El, n)...
( 0.00, 618.40)-(27.00, 617.60, 0.011)-(63.00, 617.90, 0.011)-(63.00, 618.40, 0.011)

Highlighted
Depth (ft) =  0.08
Q (cfs) =  1.250
Area (sqft) =  0.67
Velocity (ft/s) =  1.86
Wetted Perim (ft) =  16.80
Crit Depth, Yc (ft) =  0.10
Top Width (ft) =  16.80
EGL (ft) =  0.13

-5 0 5 10 15 20 25 30 35 40 45 50 55 60 65 70

Elev (ft) Depth (ft)
Section
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         U.S. Geological Survey
         20120827
         US Topo 7.5-minute map for Calumet City, IL-IN
         map, raster digital data
         
           Rolla, MO and Denver, CO
           USGS - National Geospatial Technical Operations Center (NGTOC)
        
      
    
     
       Layered GeoPDF 7.5 Minute Quadrangle Map. Layers of geospatial data include orthoimagery, roads, grids, geographic names, elevation contours, hydrography, and other selected map features.
       This map depicts geographic features on the surface of the earth. It is a general purpose map for users who are not GIS experts. One intended purpose is to support emergency response at all levels of government. The geospatial data in this map are from selected National Map data holdings and other government sources.
       GNIS Cell ID = 6790
    
     
       
         
           1972
           2012
        
      
       publication date
    
     
       Complete
       Irregular
    
     
       
         -87.625
         -87.5
         41.625
         41.5
      
    
     
       
         ISO 19115 Topic Category
         imageryBaseMapsEarthCover
         EarthCover
         Imagery and Base Maps
      
       
         None
         topographic
         transportation
         structures
         geographic names
         hydrography
         orthoimage
         contour
         U.S. National Grid
      
       
         Geographic Names Information System
         US
         United States
         Illinois
         Indiana
         Cook
         Lake
      
       
         None
         Calumet City, IL-IN
      
    
     None
     None. However, users should be aware that temporal changes may have occurred since this data set was collected and that some parts of this data may no longer represent actual surface conditions. Users should not use this data for critical applications without a full awareness of its limitations. Acknowledgment of the U.S. Geological Survey would be appreciated for products derived from these data.
  
   
     
       Cartographic content is derived from USGS national geospatial databases. The data is owned and hosted by the USGS, but does not preclude using data sources owned and hosted by other organizations, provided that these sources have been approved by the USGS data program.
    
     This product is a layered GeoPDF file. GeoPDF is a copyright format with implementation rights held exclusively by TerraGo Technologies. This design is based on use of specific commercial software systems therefore any changes to the software specifications and dependencies will be followed by the USGS and codified in the product standard.
     Each layer of the GeoPDF is extracted from the USGS national geospatial databases. These data are intended to be cartographically complete at a 1:24,000 scale.
     
       
         This US Topo map product is compiled to meet National Map Accuracy Standards (NMAS). NMAS horizontal accuracy requires that at least 90 percent of well-defined points tested are within 0.02 inch of the true position. In this product, the projection line, grids, and orthoimage are believed to meet NMAS. Positional accuracy of the other data layers is less controllable because of diversity of data sources, and may not meet NMAS.
      
       
         The accuracy of the National Elevation Dataset (NED) is inherited from the source digital elevation models (DEMs). The overall absolute vertical accuracy expressed as the root mean square error (RMSE) is 2.44 meters. The measured vertical RMSE was converted to equivalent NMAS and NSSDA expressions. The accuracy is expressed in terms of the National Map Accuracy Standards (NMAS), which use a 90 percent confidence interval, and in terms of the National Standard for Spatial Data Accuracy (NSSDA), which uses a 95 percent confidence interval. 
      
    
     
       
         
           
             National Agriculture Image Program (NAIP) administered by the Aerial Photography Field Office (APFO) for the United States Department of Agriculture. 
             20110825
             Orthoimagery
             Raster digital data or Digital Orthorectified Image or NAIP Digital Ortho Photo Image
             An orthorectified image is a layer in every product and is provided by the USDA-FSA-APFO from the National Agriculture Image Program (NAIP). This offers the USGS a nationally consistent image product, normally with a one meter resolution in natural color.
             http://www.fsa.usda.gov/
          
        
         24000
         digital data
         
           
             
               20110825
               20110825
            
          
           publication date
        
         Imagery
         Image
      
       
         
           
             TomTom
             2011
             Transportation, commercial roads
             vector digital data
             TomTom Multinet dataset, licensed to the USGS for use in US Topo (1:24,000-scale topographic maps in GeoPDF format). TomTom retains copyright to these data. The USGS license allows these data to be freely used and redistributed in US Topo instances, provided this copyright notice is retained. TomTom data are filtered and may be generalized by USGS for protrayal in this product. TomTom roads are not mixed with other road data sources within a 7.5-minute quadrangle, with the exception of U.S. Forest Service lands, where public domain data from the Forest Service are used.
             http://www.tomtom.com
          
        
         24000
         digital data
         
           
             
               2006
               2011
            
          
           publication date
        
         Roads - TomTom
         Road centerlines, route numbers, road classification, street names
      
       
         
           
             USFS
             2012
             Transportation, USFS FSTopo roads
             vector digital data
             The FSTopo database was originally populated with Cartographic Feature File (CFF) data. CFF data were derived from the standard Forest Service Primary Base Series (PBS) or Single Edition Series (SES) map as part of the Forest Service National Geographic Information System Plan. PBS and SES maps were developed from the U.S. Geological Survey 1:24,000-scale, 7.5-minute topographic map series, with enhancements and regular revisions to satisfy Forest Service needs. Except in Alaska, where 1:63,360-scale maps are used, the original USGS 1:24,000-scale source maps were constructed to meet National Map Accuracy Standards, which require that 90 percent of all well-defined features shown on the map are within .02 inches of their true location. CFF data were collected using methods and the best technologies available to ensure that digitized elements were captured within .003 inches of corresponding elements shown on source maps. The USDA Geospatial Service and Technology Center (GSTC) uses the same data collection accuracy standard for additions and revisions to the data. Only maps in USDA Forest Service areas will contain USDA Forest roads.
             http://www.fs.fed.us/gstc/
          
        
         24000
         digital data
         
           
             
               2009
               2012
            
          
           publication date
        
         Roads - USFS FSTopo
         Road centerlines, route numbers, road classification, street names
      
       
         
           
             Federal Railroad Administration
             2011
             Transportation, Railroads
             vector digital data
             Railroads are based on unpublished data provided to USGS by the Federal Railroad Administration (FRA).  These data were collected by FRA as part of the Automated Track Inspection Program (ATIP).  Though not originally intended for mapping purposes, the data are judged by USGS to have high positional accuracy and to be suitable for 1:24,000-scale mapping.  The original data were GPS points, which were thinned, filtered, and consolidated by USGS to create the data shown in US Topo.  These data are not complete, and the levels of actual completeness within a map cell or for the dataset as a whole are not precisely known. ATIP is an ongoing program, FRA has committed to continue working with USGS, and the data will become more complete with each US Topo production cycle.  The USGS has elected to use this mechanism and source of railroad data because no sufficiently current, accurate, and non-proprietary railroad dataset with national coverage can be found.  The names of rail lines will be added at some future date.
          
        
         24000
         digital data
         
           
             
               2011
               2011
            
          
           publication date
        
         Railroads - Federal Railroad Administration
         Main track centerlines
      
       
         
           
             Federal Aviation Administration
             2012
             Airports
             vector digital data
             Runway outlines are for Federal Aviation Administration (FAA)-recognized public and private airports in the United States. The 2008 FAA runway coordinates, FAA_RunwayID, and Airport Location Codes were used by the USGS to digitize runway outlines on recent NAIP orthoimagery. The digitized data were inspected for accuracy and completeness then loaded into the USGS national transportation database.
             http://www.faa.gov
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         digital data
         
           
             
               2011
               2012
            
          
           publication date
        
         Transportation - Airports
         runways
      
       
         
           
             State and Federal Partners
             2012
             Fire Stations
             vector digital data
             Any location where fire fighters are stationed or based out of, or where equipment that such personnel use in carrying out their jobs is stored for ready use. Fire fighting training academies or locations are included. Fire Departments which are Mobile Units and not having a permanent location, are included, in which case their location has been depicted at the city/town hall or at the center of their service area if a city/town hall does not exist. This dataset includes those locations primarily engaged in forest or grasslands fire fighting, including fire lookout towers if the towers are in current use for fire protection purposes.  This dataset includes both private and governmental entities.  Locations that serve only administrative function are excluded. Locations serving both administrative and operational functions are included.
             http://nationalmap.usgs.gov
          
        
         24000
         digital data
         
           
             
               2006
               2012
            
          
           ground condition
        
         Structures - Fire Stations
         
      
       
         
           
             State and Federal Partners
             2011
             Hospitals
             vector digital data
             Includes general medical and surgical hospitals, psychiatric, substance abuse and specialty hospitals such as Children's hospitals, cancer, maternity and rehabilitation hospitals. Other types of hospitals are included if represented in data sets provided by various partners for this compilation. Hospitals operated by the US Department of Veterans Affairs are included. Nursing homes, long term care facilities and Urgent Care facilities are generally excluded. Locations that are administrative offices only are excluded from the dataset.
             http://nationalmap.usgs.gov
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         digital data
         
           
             
               2006
               2011
            
          
           ground condition
        
         Structures - Hospitals
         
      
       
         
           
             U.S. Geological Survey
             2012
             Geographic Names Information System (GNIS)
             vector digital data
             The National Geographic Names Database is a part of the Geographic Names Information System (GNIS) and represents the primary source for identifying official names. The system is maintained by the U.S. Geological Survey in cooperation with the U.S. Board of Geographic Names.
             http://geonames.usgs.gov/
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         digital data
         
           
             
               2012
               2012
            
          
           publication date
        
         Geographic Names
         Geographic feature names
      
       
         
           
             U.S. Geological Survey in cooperation with U.S. Environmental Protection Agency, USDA Forest Service, and other Federal, State and local partners. National Hydrography Dataset is a component of a comprehensive base geospatial data model.
             20110825
             Hydrography
             vector digital data
             The National Hydrography Dataset (NHD) is a feature-based database that interconnects and uniquely identifies the stream segments or reaches that make up the nation's surface water drainage system. The high-resolution NHD was originally created using 1:24,000-scale data. State and Local Stewards are improving the data by incorporating local updates based on more current and more accurate source data. Water features in the real world are relatively dynamic and the differences at the time of data collection mean that water features may not register exactly to other layers. The hydrographic feature names contained in and displayed by the NHD are extracted and validated from the Geographic Names Information System (GNIS). Spatial objects may be filtered or generalized to achieve a 1:24,000-scale representation.
             http://nhd.usgs.gov/
             http://nhd.usgs.gov/gnis.html
             http://nhdgeo.usgs.gov/metadata/nhd_high.htm
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         digital data
         
           
             
               20110825
               20110825
            
          
           publication date
        
         Hydrography
         Hydrography features and feature names
      
       
         
           
             International Boundary Commission
             2006
             U.S.-Canada National Boundary
             The international boundary dataset between Canada and the United States was provided by Maine Office of Geographic Information Systems (MEGIS), University of New Hampshire, Vermont Center for Geographic Information, Inc (VCGI). The dataset was collected from multiple source agencies such as the U.S. Geological Survey, U.S. Department of Commerce, Bureau of Census, Bureau of Parks and Lands, Coastal Island Registry (CIREG) and various state agencies. The data and attribution accuracy was tested by manual comparison of the source with hard copy printouts and/or symbolized display of digital files and corrected by each state GIS department for use at a scale not greater than 1:24,000.
             http://www.internationalboundarycommission.org/
             http://www.internationalboundarycommission.org/products.html#nad83
          
        
         point digital data
         
           
             
               2006
               2006
            
          
           publication date
        
         U.S. / Canada International Boundary
         International Boundary between Canada and the United States
      
       
         
           
             U.S. Geological Survey, U.S. Department of Agriculture, and the Instituto Nacional de Estadística y Geografía of Mexico.
             2006
             U.S.-Mexico National Boundary
             The international boundary between Mexico and the United States, defined as a joint venture between the U.S. Department of Agriculture (USDA) and the Instituto Nacional de Estadística y Geografía of Mexico (INEGI), resulted in an unofficial United States-Mexico boundary dataset that was further enhanced by the U.S. Geological Survey's Border Environmental Health Initiative (BEHI). With the data frame scale set to 1:5,000 in ArcMap, the center of the Rio Grande/Río Bravo was digitized using the NAIP 2004 Imagery. In areas with dense stands of salt cedar (bounding box = UL -104.714 30.038, UR -104.664 30.037, LR -104.666 29.933, LL -104.717 29.934; NAD83), the center of the channel was difficult, and sometimes impossible, to easily determine. To determine the location of the boundary, the GIS analyst compared the location of the line in the INEGI 1:250K Limite feature class with the NAIP 2004 Imagery and adjusted the boundary to the image, thus, the delineation of the international boundary is less certain in these areas. The remaining part of the border was extracted from the INEGI 1:250K Limite feature class and appended to the line feature class created along the Rio Grande/Río Bravo. The U.S. Geological Survey reviewed the original USDA data against 2007 NAIP imagery and further edited 9 line segments in the Rio Grande areas to conform to National Map Accuracy Standards.
             http://borderhealth.cr.usgs.gov/projectindex.html
             http://extract.cr.usgs.gov/BorderHealth/Boundaries/Int_Boundary/International_Boundary_Shapefile.zip
          
        
         vector digital data
         
           
             
               1972
               2006
            
          
           publication date
        
         U.S. / Mexico International Boundary
         International Boundary between Mexico and the United States
      
       
         
           
             U.S. Department of Agriculture (USDA) Forest Service - Washington Office Automated Lands Program (ALP).
             2009
             USDA Forest Service Boundary
             The forest service boundaries defined by the USDA Forest Service encompassing the National Forest System (NFS) lands within the original proclaimed National Forests, along with lands added to the NFS which have taken on the status of 'reserved from the public domain' under the General Exchange Act. The following area types are included: National Forest, Experimental Area, Experimental Forest, Experimental Range, Land Utilization Project, National Grassland, Purchase Unit, and Special Management Area. The nationwide Proclaimed Forest dataset was created by the USDA Forest Service, Washington Office Automated Lands Program (ALP) staff from collected source data created by the Regional Offices. Only maps in USDA Forest Service areas will contain USDA Forest boundaries.
          
        
         24000
         vector digital data
         
           
             
               2009
               2009
            
          
           publication date
        
         USDA Forest Service Boundaries
         National Forest Service Boundaries
      
       
         
           
             U.S. Census Bureau
             2010
             State and Equivalent Boundary
             The Census Bureau collects boundaries from state and county governments through the Boundary and Annexation Survey (BAS, http://www.census.gov/geo/www/bas/bashome.html), and publishes the results as TIGER files.  The USGS uses the TIGER data without editing or alteration for US Topo.
             http://www.census.gov/geo/www/tiger/index.html
             ftp://ftp2.census.gov/geo/tiger/TIGER2010/STATE/2010/
          
        
         vector digital data
         
           
             
               2010
               2010
            
          
           publication date
        
         State Boundaries
         State and Equivalent Boundary
      
       
         
           
             U.S. Census Bureau
             2010
             County and Equivalent Boundary
             The Census Bureau collects boundaries from state and county governments through the Boundary and Annexation Survey (BAS), and publishes the results as TIGER files.  The USGS uses Census TIGER data without editing or alteration for US Topo.
             http://www.census.gov/geo/www/tiger/index.html
             ftp://ftp2.census.gov/geo/tiger/TIGER2010/COUNTY/2010/
             http://www.census.gov/geo/www/bas/bashome.html
          
        
         vector digital data
         
           
             
               2010
               2010
            
          
           publication date
        
         County Boundaries
         County and Equivalent Boundary
      
       
         
           
             U.S. Dept. of Interior, Bureau of Land Management, Division of Support Services, Branch of Information Resource Management
             Not Applicable
             Public Land Survey System
             vector digital data
             Section boundaries were generated from geodetic latitude and longitude coordinate pairs as recorded on BLM's official protraction diagrams of the state of Alaska. The SDMS_PROD protraction tables were modified to include pro_pt83, section83, and township83. The latitude and longitude values in the pro_pt83 table were transformed from geographic NAD27 coordinates to geographic NAD83 coordinates using NADCON for Alaska. The Informix Section83 table is a spatially-enabled table that contains all of the protraction information for each of the 655,483 sections. Section shapes are stored as NAD83 geographic multipolygons. Each section was individually constructed from NAD83 geographic pro_pt (Protracted Point) table and is fully densified by including all township/section offset corners from adjacent township/sections.
             http://sdms.ak.blm.gov/sdms/data_protracted_grid_gis.html
          
        
         not applicable
         digital data
         
           
             
               Not Applicable
               Not Applicable
            
          
           publication date
        
         Public Land Survey System - BLM
         Townships and ranges, sections
      
       
         
           
             USGS - National Elevation Dataset is a component of a comprehensive base geospatial data model.
             20120323
             Hypsography
             Vector digital data
             This contour featureclass was generated from the 1/3 arc-second version of the National Elevation Dataset (NED). The intended viewing scale for these features is 1:24,000. The contours are derived from a filtered elevation raster to achieve smoother arcs. The NED data were modified by the National Hydrography Dataset (NHD) flow lines and water bodies to facilitate improved integration between the hypsography and hydrography on USGS map products. These contours were generated primarily for use as a layer in GeoPDFs created in the US Topo digital mapping program. The raster data source of contours is the National Elevation Dataset (NED) 1/3 arc-second layer. The 1/3 arc-second NED contains resampled data from the 1/9 arc-second layer of NED. Secondary datasets include the high resolution flow lines, water bodies, and areas from the National Hydrography Dataset (NHD). The NHD layers are used in hydro-enforcement of the DEM prior to contour generation. The goals of the hydro-enforcement are to prevent contour lines from extending over the surface of water bodies and to align the contour reentrants with the NHD single-line streams. The NED raster cells are converted to points. Those points, along with the NHD flow lines are input into an interpolation tool to create a new surface. The NHD water bodies and areas are preprocessed to attach the minimum and maximum elevation to each polygon. From these precalculated values, an appropriate value is calculated by which to raise the elevation cells under the NHD polygons. The NHD polygons are then converted into rasters, which in turn will be used to generate a mosaic that includes the new raster surface. The mosaic is filtered to provide smoother contour lines. Contours are generated and depression and index contours are identified. There is no guarantee or warranty concerning the accuracy of the data. Users should be aware that temporal changes may have occurred since these data were collected and generated and that some parts of these data may no longer represent actual surface conditions. Hydro-enforcement and generalization can also significantly alter the spatial characteristics of the contours. Users should not use these data for critical applications without a full awareness of its limitations.
             http://ned.usgs.gov/
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         digital data
         
           
             
               20120323
               20120323
            
          
           publication date
        
         Hypsography
         Contours
      
       
         
           
             U.S. Geological Survey
             2012
             Land Cover - Woodland
             Vector digital data
             The Woodland is a derivative land cover product created using six national map layers: three National Land Cover Database (NLCD) 2001 raster layers (Tree Canopy, Imperviousness, and Land Cover);  and three  vector layers (National Hydrography Dataset,  Transportation Roads, and Transportation Airports). The process begins with masking the NLCD 2001 Canopy Data with NLCD 2001 Imperviousness V1 (values from 1-100), and Land Cover V1 (value 11 = Open Water).  The resulting raster data with canopy values of 20 and greater are converted to woodland vector polygons and smoothed via the Paek Algorithm.  The woodland polygons are masked with buffered Transportation and Hydrography (NHD Areas and NHD Waterbodies excluding Swamp/Marsh).  The resulting polygons are checked for scale appropriate size (minimum size of one acre), and the small woodland polygons as well as small clearings within the woodland polygons are deleted.
             http://nationalmap.usgs.gov
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         digital data
         
           
             
               2001
               2012
            
          
           publication date
        
         Land Cover - Woodland
         National Landcover Dataset; National Hydrography Dataset; National Transportation Dataset
      
       
         
           
             U.S. Geological Survey
             Not Applicable
             Grids and Coordinate System
             U.S. National Grid, UTM grid, and State Plane Coordinate System values are displayed along the map projection.  State Plane Coordinate System State and Zone values are abbreviated per Appendix A in the following document: Stem, J.E., 1990, 'State Plane Coordinate System of 1983', NOAA Manual NOS NGS 5, available at http://www.ngs.noaa.gov/PUBS_LIB/ManualNOSNGS5.pdf.
          
        
         raster data
         
           
             
               Not Applicable
               Not Applicable
            
          
           publication date
        
         Grids and Coordinate Systems
         2.5-minute geographic ticks, U.S. National Grid, UTM grid, State Plane Coordinate System ticks.
      
       
         The GeoPDFs for this product are created as follows. All geospatial content is taken from national geospatial databases under the stewardship of USGS data programs. The NAIP imagery is provided by a seamless tile service that delivers image data at the resolution and quality of the source imagery. The raster and vector data, including grids and collar information, are processed using ESRI ArcGIS software and exported as a GeoPDF using the TerraGo ArcGIS software extension. Map formatting is performed using a custom application, which includes post-processing to embed the metadata XML document. GeoPDF is a copyrighted format, with implementation rights held exclusively by TerraGo Technologies. Any use of trade, product, or firm names in this publication is for descriptive purposes only and does not imply endorsement by the U.S. Government.
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