

















Basin_STLND_SDN4.basin
End:

Subbasin: ON9
Canvas X: 183.0731113956466
Canvas Y: 346.78361075544177
Area: 0.719
pownstream: CP5

Canopy: None
surface: None

LossRate: SCS
Percent Impervious Area: 0.0
curve Number: 92.0

Transform: SCS
Lag: 7.8000

Baseflow: None

Erosion: None
End:

Subbasin: ON1
Canvas X: 230.31101152368757
Canvas Y: 399.4422535211268
Area: 0.883
Downstream: CP5

Canopy: None
surface: None

LossRate: SCS
Percent Impervious Area: 0.0
Curve Number: 89.0

Transform: SCS
Lag: 7.8000

Baseflow: None

Erosion: None
End:

Subbasin: ON2
Canvas X: 253.54276568501922
Canvas Y: 346.009218950064
Area: 4.440
Downstream: CP5

Canopy: None
surface: None

LossRate: SCS
Percent Impervious Area: 0.0
curve Number: 90.8

Transform: SCS
Lag: 53.4

Baseflow: None

Erosion: None
End:

Junction: CP5
Description: CP5 COMBINES BASINS ON9, ON1 AND ON2
Canvas X: 209.8
Canvas Y: 234.4

End:

Subbasin: ON10
Canvas X: 262.0610755441742
Canvas Y: 303.4176696542894
Area: 0.617
Downstream: CP6

Canopy: None

surface: None

LossRate: SCS

Percent Impervious Area: 0.0
curve Number: 92.0

Transform: SCS
Lag: 10.200
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Basin_STLND_SDN4.basin
Baseflow: None

Erosion: None
End:

Subbasin: ON6
Canvas X: 286.8416133162612
Canvas Y: 256.95416133162615
Area: 0.872
pownstream: CP6

Canopy: None
surface: None

LossRate: SCS
pPercent Impervious Area: 0.0
Curve Number: 87.9

Transform: SCS
Lag: 7.8000

Baseflow: None

Erosion: None
End:

Junction: CP6
Description: CP6 COMBINES BASINS ON10O AND ON6
Canvas X: 269.20000000000005
d Canvas Y: 158.8
En

Subbasin: OFF4
Canvas X: 312
Cahvas Y: 223 60000000000002
Area: 19.64
Downstream: CP7

Canopy: None

surface: None

LossRate: SCS

Percent Impervious Area: 0.0
curve Number: 84.3

Transform: SCS
Lag:

Baseflow: None

Erosion: None
End:

Subbasin: ON7
Canvas X: 378.99423815621003
Canvas Y: 253.85659411011528
Area: 0.646
Downstream: CP7

Canopy: Nohe

surface: None

LossRate: SCS

Percent Impervious Area: 0.0
curve Number: 63.0

Transform: SCS
Ltag: 13.2

Baseflow: None

Erosion: None
End:

Subbasin: ON11
Canvas X: 433.2016645326505
Canvas Y: 241.46632522407174
Area: 0.333
bownstream: CP7

Canopy: None

surface: None

LossRate: SCS

Percent Impervious Area: 0.0
Curve Number: 92.0
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Basin_STLND_SDN4.bas1in
Transform: SCS
Lag: 4.2

Baseflow: None

Erosion: None
End:

Junction: CP7
Description: CP7 COMBINES BASINS OFF4, ON7 AND ON11
Canvas X: 344.
Canvas Y: 83.20000000000002
pownstream: CP8
End:

Subbasin: ON8
Canvas X: 432.914724711908
Canvas Y: 144.90243277848916
Area: 0.798
bownstream: CP8

Canopy: None
surface: None

LossRate: SCS
Percent Impervious Area: 0.0
curve Number: 91.9

Transform: SCS
Lag: 7.8000

Baseflow: None

Erosion: None
End:

Junction: CP8
Description: CP8 COMBINES CP7 AND BASIN ON8
Canvas X: 361.1832266325224
d Canvas Y: 39.35006402048657
End:

Basin Schematic Properties:
Last View N: 5000.0
Last view S: -5000.0
Last view W: -5000.0
Last view E: 5000.0
Maximum view N: 612.4000000000001
Maximum view S: 7.600000000000001
Maximum View W: 26.200000000000003
Maximum view E: 398.8
Extent Method: Elements
Buffer: 0
Draw Icons: Yes
Draw Icon Labels: Yes
Draw Gridlines: No
Draw Flow Direction: No

d Fix Element Locations: No
End:
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Met_STLND_SDN4.met
Meteorology: Met STLND_SDN4
Last Modified Date: 15 December 2008
Last Modified Time: 22:22:37
version: 3.2
unit System: English
Precipitation Method: Specified Average
Snowmelt Method: None
Use Basin Model: Basin STLND_SDN4
g Use Basin Model: Basin STLND_SDN4
Ena:

Precip_Method Parameters: Specified Average
Allow Depth Override: No
Set Missing Data to Zero: Yes

End:

Subbasin:

Gage:

End:

Subbasin:

Gage:

End:

Subbasin:

Gage:

End:

Subbasin:

Gage:

End:

Subbasin:

Gage:

End:

Subbasin:

Gage:

End:

Subbasin:

Gage:

End:

Subbasin:

Gage:

End:

Subbasin:

Gage:

End:

Subbasin:

Gage:

End:

Subbasin:

Gage:

End:

Subbasin:

Gage:

End:

Subbasin:

Gage:

End:

Subbasin:

Gage:

End:

Subbasin:

Gage:

End:

OFF1
OFFL

ON3
ON3

OFF2
OFF2

ON4
ON4

OFF3
OFF3

ON5
ON5

ON9
ON9

ON1
ON1

ON2
ON2

ON10
ON10

ONG
ON6

OFF4
OFF4

ON7
ON7

ON11
ON11

ON8
ON8
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Control_STLND_SDN4.control
Control: Control STLND_SDN4

gl dedoded %

Description: *’
N
- SOUTHLAND L
DR R DEVELOPED CONDITIONS PR ¥
........................ S RETURN PERIOD_ _ _ _100-YEAR
DISTRIBUTION_ _ _ _ 6-HOUR SDN4 ow ok PROJECT NO_ _ _ _ _ 550-045
FILENAME_ _ _ _ _ _ STLND4.H1 oRoR DATE MODELED_ _ _
11/05/08 [ oo
A 6A§#'édﬁMiI"éﬁb'l'iéﬁé"'éﬁé% ...........

Last Modified Date: 15 December 2008
Last Modified Time: 22:21:23
Start Date: 1 January 3000
Start Time: 01:00
End Date: 2 January 3000
End Time: 01:55
Time Interval: 5
End:
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Gage

End:

Gage:

End:

Gage:

End:

Gage:

End:

Gage:

End:

Gage:

Manager: STLND_SDN4
version: 3.2

OFF1

Last Modified pate: 5 December 2008
Last Modified Time: 21:55:

Units System: English

Gage Type: Precipitation
Precipitation Type: Cumulative
units: IN

Data Type: INST-CUM

Local to Project: YES

Start Time: 1 January 3000, 01:00
End Time: 2 January 3000, 01:55
Start Time: 1 January 3000, 01:00
End Time: 2 January 3000, 02:00
Start Time: 1 January 3000, 01:05
End Time: 1 January 3000, 07:05
DSS File: STLND_SDN4.dss

pathname: //OFF1/PRECIP-CUM//SMIN/GAGE/

ON3

Last Modified Date: 5 December 2008
Last Modified Time: 21:55:

units System: English
Gage Type: Precipitation
Precipitation Type: Cumulative
units: IN
Data Type: INST-CUM

Local to Project: YES

Start Time: 1 January 3000, 01:00
End Time: 2 January 3000, 01:55
Start Time: 1 3January 3000, 01:00
End Time: 2 January 3000, 2:0
Start Time: 1 January 3000, 01:05
End Time: 1 January 3000, 07:05
DSS File: STLND_SDN4.dss

pPathname: //ON3/PRECIP-CUM//SMIN/GAGE/

OFF2

Last Modified Date: 5 December 2008
Last Modified Time: 21:55:34

units System: English

Gage Type: Precipitation_
Precipitation Type: Cumulative
units: IN

Data_Type: INST-CUM

Local to Project: YES

Start Time: 1 January 3000, 01:00
End Time: 2 January 3000, 01:55
Start Time: 1 January 3000, 01:00
End Time: 2 January 3000, 02:00
Start Time: 1 January 3000, 01:05
End Time: 1 January 3000, 07:05
DSS File: STLND_SDN4.dss

pathname: //OFF2/PRECIP-CUM//5MIN/GAGE/

ON4

Last Modified Date: 5 December 2008
Last Modified Time: 21:55:

Units System: English

Gage Type: Precipitation
Precipitation Type: Cumulative
units: IN

Data Type: INST-CUM

Local to Project: YES

start Time: 1 January 3000, 01:00
End Time: 2 January 3000, 01:55
Start Time: 1 January 3000, 01:00
end Time: 2 January 3000, 02:00
Start Time: 1 January 3000, 01:05
End Time: 1 January 3000, 07:05
DSS File: STLND_SDN4.dss

pathname: //ON4/PRECIP-CUM//SMIN/GAGE/

OFF3

Last Modified pate: 5 December 2008
Last Modified Time: 21:55:

units System: English

Gage Type: Precipitation
Precipitation Type: Cumulative
units: IN

Data Type: INST-CUM

Local to Project: YES

Start Time: 1 January 3000, 01:00
End Time: 2 January 3000, 01:55

STLND_SDN4. gage
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STLND_SDN4.gage

Start Time: 1 January 3000, 01:00

End Time: 2 January 3000, 02:00

Start Time: 1 January 3000, 01:05

eEnd Time: 1 January 3000, 07:05

DSS File: STLND_SDN4.dss

d pathname: //OFF3/PRECIP-CUM//5MIN/GAGE/
End:

Gage: ON5
Last Modified Date: 5 December 2008
Last Modified Time: 21:55:34
Units System: English
Gage Type: Precipitation
Precipitation Type: Cumulative
Units: IN
Data Type: INST-CUM
Local to Project: YES
Start Time: 1 3January 3000, 01:00
End Time: 2 January 3000, 01:55
Start Time: 1 January 3000, 01:00
End Time: 2 January 3000, 100
Start Time: 1 January 3000, 01:05
End Time: 1 January 3000, 07:05
DSS File: STLND_SDN4.dss

d Pathname: //ONS5/PRECIP-CUM//S5MIN/GAGE/
End:

Gage: ON9
Last Modified Date: § December 2008
Last Modified Time: 21:5
Units System: English
Gage Type: Precipitation
Precipitation Type: Cumulative
Units: IN
pData Type: INST-CUM
Local to Project: YES
Start Time: 1 January 3000, 01:00
End Time: 2 January 3000, 01:55
Start Time: 1 January 3000, 01:00
End Time: 2 January 3000, 02:00
start Time: 1 January 3000, 01:05
End Time: 1 January 3000, 07:05
DSS File: STLND_SDN4.dss

d pPathname: //ON9/PRECIP-CUM//S5MIN/GAGE/
End:

Gage: ON1
Last Modified Date: 5 December 2008
Last Modified Time: 21:55:
uUnits System: English
Gage Type: Precipitation
Precipitation Type: Cumulative
Units: IN
Data Type: INST-CUM
Local to Project: YES
start Time: 1 January 3000, 01:00
End Time: 2 January 3000, 01:55
start Time: 1 January 3000, 01:00
End Time: 2 January 3000, 02:00
Sstart Time: 1 January 3000, 01:05
End Time: 1 January 3000, 07:05
DSS File: STLND_SDN4.dss

J pathname: //ON1/PRECIP-CUM//5MIN/GAGE/
End:

Gage: ON2
Last Modified Date: 5 December 2008
Last Modified Time: 21:55:34
units System: English
Gage Type: Precipitation
Precipitation Type: Cumulative
units: IN
Data Type: INST-CUM
Local to Project: YES
Start Time: 1 January 3000, 01:00
End Time: 2 January 3000, 01:55
Start Time: 1 January 3000, 01:00
End Time: 2 January 3000, 02:00
Start Time: 1 January 3000, 01:05
End Time: 1 January 3000, 07:05
DSS File: STLND_SDN4.dss

d Pathname: //ON2/PRECIP~CUM//SMIN/GAGE/
En

Gage: ON10
Last Modified Date: 5 December 2008
Last Modified Time: 21:55:34
Units System: English
Gage Type: Precipitation )
Precipitation Type: Cumulative
units: IN
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STLND_SDN4.gage
Data Type: INST-CUM
Local to Project: YES
Start Time: 1 January 3000, 01:00
End Time: 2 January 3000, 01:55
Start Time: 1 January 3000, 01:00
End Time: 2 January 3000, 02:00
Start Time: 1 January 3000, 01:05
End Time: 1 January 3000, 07:05
DSS File: STLND_SDN4.dss
g Pathname: //ON10/PRECIP-CUM//SMIN/GAGE/
End:

Gage: ONG6
Last Modified Date: 5 December 2008
Last Modified Time: 21:55:34
units System: English
Gage Type: Precipitation
Precipitation Type: Cumulative
Units: IN
Data Type: INST-CUM
Local to Project: YES
Start Time: 1 January 3000, 01:00
End Time: 2 January 3000, 01:55
Start Time: 1 January 3000, 01:00
End Time: 2 January 3000, 2:00
Start Time: 1 January 3000, 01:05
End Time: 1 January 3000, 07:05
DSS File: STLND_SDN4.dss

d pathname: //ON6/PRECIP-CUM//S5MIN/GAGE/
End:

Gage: OFF4
Last Modified Date: 5 December 2008
Last Modified Time: 21:55:34
units System: English
Gage Type: Precipitation
Precipitation Type: Cumulative
units: IN
pata Type: INST-CUM
Local to Project: YES
Start Time: 1 January 3000, 01:00
End Time: 2 January 3000, 01:55
Start Time: 1 January 3000, 01:00
End Time: 2 January 3000, 02:00
Start Time: 1 January 3000, 01:05
End Time: 1 January 3000, 07:05
DSS File: STLND_SDN4.dss

J pathname: //OFF4/PRECIP-CUM//5MIN/GAGE/
End:

Gage: ON7
Last Modified Date: 5 December 2008
Last Modified Time: 21:55:34
units System: English
Gage Type: Precipitation
Precipitation Type: Cumulative
Units: 1IN
Data Type: INST-CUM
Local to Project: YES
Start Time: 1 January 3000, 01:00
End Time: 2 January 3000, 55
Start Time: 1 January 3000, 01:00
End Time: 2 January 3000, 02:00
Sstart Time: 1 January 3000, 01:05
End Time: 1 January 3000, 07:05
DSS File: STLND_SDN4.dss

d pathname: //ON7/PRECIP-CUM//5MIN/GAGE/
Ena:

Gage: ONI11
Last Modified Date: 5 December 2008
Last Modified Time: 21:55:34
units System: English
Gage Type: Precipitation
Precipitation Type: Cumulative
units: 1IN
pata Type: INST-CUM
Local to Project: YES
Start Time: 1 January 3000, 01:00
End Time: 2 January 3000, 01:55
Start Time: 1 January 3000, 01:00
End Time: 2 January 3000, 02:00
start Time: 1 January 3000, 01:05
End Time: 1 January 3000, 07:05
DSS File: STLND_SDN4.dss

d pathname: //ON11/PRECIP-CUM//5MIN/GAGE/
End:

Gage: ON8
Last Modified Date: 5 December 2008
Last Modified Time: 21:55:34
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End:

units System: English

Gage Type: Precipitation
Precipitation Type: Cumulative
uUnits: IN

Data Type: INST-CUM

Local to Project: YES

Start Time: 1 January 3000, 01:00
End Time: 2 January 3000, 01:55
Start Time: 1 January 3000, 01:00
End Time: 2 January 3000, 02:00
Start Time: 1 January 3000, 01:05
End Time: 1 3January 3000, 07:05
DSS File: STLND_SDN4.dss

pathname: //ON8/PRECIP-CUM//5MIN/GAGE/

STLND_SDN4.gage
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HEC-HMS MODEL —
SOUTHLAND
(STLND_SDN5.hms)



% Basin Model [Basin STLND SDMS]

e



Project:

Start of Run:
End of Run:

01Jan3000, 01:00
02Jan3000, 01:55

Basin Model:
Meteorologic Model:
Compute Time: 15Dec2008, 14:28:06 Control Specifications: Control STLND SDN5

STLND_SDNS5 Simulation Run: 0.84 DARF 12-16 SQ Ml

Basin STLND _SDN5
Met STLND_SDN5

Volume Units: AC-FT

Hydrologic | Drainage Area |Peak Discharge| Time of Peak Volume
Element (MI2) (CFS) (AC-FT)
CP1 1.659 899 01Jan3000, 05:00 146
CP2 6.487 3152 01Jan3000, 05:25 656
CP3 10.033 4246 01Jan3000, 05:15 795
CP4 16.520 7369 01Jan3000, 05:20 1450
CP5 6.042 3951 01Jan3000, 04:40 915
CP6 1.489 2218 01Jan3000, 04:40 218
CP7 20.622 10056 01Jan3000, 05:55 2452
CP8 21.420 10629 01Jan3000, 05:55 2577
OFF1 1.172 747 01Jan3000, 05:05 120
OFF2 4,321 2602 01Jan3000, 05:25 553
OFF3 6.925 3357 01Jan3000, 05:20 641
OFF4 19.643 9637 01Jan3000, 05:50 2370
ON1 0.883 1316 01Jan3000, 04:40 126
ON10 0.617 951 01Jan3000, 04:40 98
ON11 0.333 645 01Jan3000, 04:35 53
ON2 4.440 3167 01Jan3000, 05:20 675
ON3 0.487 240 01Jan3000, 04:45 25
ON4 2.166 565 01Jan3000, 05:20 103
ON5 3.108 954 01Jan3000, 05:10 153
ON6 0.872 1267 01Jan3000, 04:40 120
ON7 0.646 278 01Jan3000, 04:45 29
ONS8 0.798 1262 01Jan3000, 04:40 126
ON9 0.719 1139 01Jan3000, 04:40 114




Project: STLND_SDN5 Simulation Run: 0.81 DARF 16-20 SQ Ml
Start of Run:  01Jan3000, 01:00 Basin Model: Basin STLND_SDN5
End of Run: 02Jan3000, 01:55 Meteorologic Model: Met STLND_SDN5
Compute Time: 15Dec2008, 14:28:12 Control Specifications: Control STLND_SDN5
Volume Units: AC-FT
Hydrologic |Drainage Area |Peak Discharge| Time of Peak Volume
Element (MI2) (CFS) (AC-FT)
CP1 1.659 845 01Jan3000, 05:00 137
CP2 6.487 2977 01Jan3000, 05:25 619
CP3 10.033 3964 01Jan3000, 05:15 743
CP4 16.520 6916 01Jan3000, 05:20 1361
CP5 6.042 3777 01Jan3000, 04:40 873
CP6 1.489 2123 01Jan3000, 04:40 207
CP7 20.622 9547 01Jan3000, 05:55 2321
CP8 21.420 10098 01Jan3000, 05:55 2441
OFF1 1.172 705 01Jan3000, 05:05 113
OFF2 4.321 2474 01Jan3000, 05:25 525
OFF3 6.925 3154 01Jan3000, 05:20 602
OFF4 19.643 9146 01Jan3000, 05:50 2244
ON1 0.883 1258 01Jan3000, 04:40 120
ON10 0.617 913 01Jan3000, 04:40 93
ON11 0.333 619 01Jan3000, 04:35 50
ON2 4.440 3030 01Jan3000, 05:20 644
ON3 0.487 220 01Jan3000, 04:45 23
ON4 2.166 515 01Jan3000, 05:20 94
ON5 3.108 872 01Jan3000, 05:10 141
ONG6 0.872 1210 01Jan3000, 04:40 114
ON7 0.646 253 01Jan3000, 04:45 26
ON8 0.798 1211 01Jan3000, 04:40 120
ON9 0.719 1093 01Jan3000, 04:40 109




Project: STLND_SDN5 Simulation Run: 0.77 DARF 20-30 SQ M

Start of Run:  01Jan3000, 01:00 Basin Model: Basin STLND_SDN5
End of Run: 02Jan3000, 01:55 Meteorologic Model: Met STLND_SDN5
Compute Time: 15Dec2008, 14:28:18 Control Specifications: Control STLND_SDN5

Volume Units: AC-FT

Hydrologic | Drainage Area |Peak Discharge| Time of Peak Volume
Element (MI2) (CFS) (AC-FT)
CP1 1.659 773 01Jan3000, 05:00 125
CP2 6.487 2745 01Jan3000, 05:25 570
CP3 10.033 3595 01Jan3000, 05:15 675
CP4 16.520 6320 01Jan3000, 05:20 1245
CP5 6.042 3545 01Jan3000, 04:40 817
CP6 1.489 1995 01Jan3000, 04:40 194
CP7 20.622 8871 01Jan3000, 05:55 2148
CP8 21.420 9392 01Jan3000, 05:55 2261
OFF1 1.172 649 01Jan3000, 05:05 104
OFF2 4.321 2304 01Jan3000, 05:25 487
OFF3 6.925 2886 01Jan3000, 05:20 550
OFF4 19.643 8494 01Jan3000, 05:50 2078
ON1 0.883 1182 01Jan3000, 04:40 112
ON10 0.617 861 01Jan3000, 04:40 88
ON11 0.333 584 01Jan3000, 04:35 47
ON2 4.440 2848 01Jan3000, 05:20 603
ON3 0.487 194 01Jan3000, 04:45 21
ON4 2.166 450 01Jan3000, 05:20 83
ON5 3.108 765 01Jan3000, 05:10 125
ON6 0.872 1134 01Jan3000, 04:40 106
ON7 0.646 221 01Jan3000, 04:45 23
ON8 0.798 1142 01Jan3000, 04:40 113
ON9 0.719 1031 01Jan3000, 04:40 102




Basin: Basin STLND_SDN5S

End:

Last Modified Date: 15 December 2008
Last Modified Time: 22:27:54
version: 3.2

unit System: English

Missing Flow To Zero: No

Enable Flow Ratio: No

Allow Blending: No

Compute Local Flow At Junctions: No

Sediment Grade Scale: NONE
Enable Sediment Routing: No
Fall velocity Method: UNSPECIFIED

Subbasin: OFF1
pescription: OFFSITE BASIN OFF1 FIRST BASIN IN MODEL WITH SDN3

End:

Canvas X: 6.511779769526214
Canvas Y: 579.1011523687581
Area: 1.172

Downstream: CPLl

Canopy: None

Surface: None

LossRate: SCS

percent Impervious Area: 0.0
curve Number: 80.1

Transform: SCS
Lag: 35.4

Baseflow: None

Erosion: None

Subbasin: ON3

End:

Canvas X: 55.460947503201
Canvas Y: 570.5828425096032
Area: 0.487

Downstream: CPlL

Canhopy: None

surface: None

LossRate: SCS

Percent Impervious Area: 0.0
curve Number: 65.7

Transform: SCS
Lag: 15.0

Baseflow: None

Erosion: None

Junction: CPL
Description: CP1 COMBINES BASINS OFF1 AND ON3

End:

Canvas X: 28.96914212548012
Canvas Y: 497.7900128040974

Subbasin: OFF2

End:

Canvas X: 103.31075544174132
Canvas Y: 581.4243277848913
Area: 4.321

Downstream: CP2

Canopy: None

surface: None

LossRate: SCS

Percent Impervious Area: 0.0
curve Number: 85.9

Transform: SCS
Lag: 56.4

Baseflow: None

Erosion: None

Subbasin: ON4

Canvas X: 173.78040973111393
Canvas Y: 551.2230473751601

Basin_STLND_SDN5.basin
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Basin_STLND_SDN5.basin
Area: 2.166
Downstream: CP2

Canopy: None
surface: None

LossRate: SCS
Percent Impervious Area: 0.0
Curve Number: 64.0

Transform: SCS
Lag: 42.600

Baseflow: None

Erosion: None
End:

Junction: CP2.
Description: CP2 COMBINES BASINS OFF2 AND ON4
Canvas X: 101.80000000000001
Canvas Y: 461.20000000000005
d Downstream: CP4
End:

Subbasin: OFF3
Canvas X: 177.65236875800258
Canvas Y: 502.4363636363637
Area: 6.925
Downstream: CP3

Canopy: None
surface: None

LossRate: SCS
Percent Impervious Area: 0.0
curve Number: 77.6

Transform: SCS
Lag: 49.200

Baseflow: None

Erosion: None
End:

Subbasin: ONS
Canvas X: 239.60371318822024
Canvas Y: 462.16798975672225
Area: 3.108
Downstream: CP3

Canopy: None
surface: None

LossRate: SCS
Percent Impervious Area: 0.0
Curve Number: 64.7

Transform: SCS
Lag: 34.200

Baseflow: None

Erosion: None
End:

Junction: CP3
Description: CP3 COMBINES BASINS OFF3 AND ONS
Canvas X: 161.2
Canvas Y: 385.6000000000001
4 Downstream: CP4
End:

Junction: CP4
Description: CP4 COMBINES CP2 AND CP3
Canvas X: 134.20000000000002
: Canvas Y: 310.0
End:

Subbasin: ON9
Canvas X: 211.72560819462228
Canvas Y: 342.9116517285532
Area: 0.719
Downstream: CP5

Canopy: None
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Basin_STLND_SDNS5.basin
surface: None

LossRate: SCS
Percent Impervious Area: 0.0
curve Number: 92.0

Transform: SCS
Lag: 7.8000

Baseflow: None

Erosion: None
End:

Subbasin: ON1
Canvas X: 268.2562099871959
Canvas Y: 381.63124199743925
Area: 0.883
bDownstream: CP5

Cahopy: None
surface: None

LossRate: SCS
pPercent Impervious Area: 0.0
curve Number: 89.0

Transform: SCS
Lag:

Baseflow: None

Erosion: None
End:

Subbasin: ON2
Canvas X: 296.9087067861716
Canvas Y: 338.2653008962869
Area: 4.440
Downstream: CP5

Canopy: None
Surface: None

LossRate: SCS
Percent Impervious Area: 0.0
Curve Number: 90.8

Transform: SCS
Lag: 53.4

Baseflow: None

Erosion: None
End:

Junction: CPS
pDescription: CP5 COMBINES BASINS ON9, ON1 AND ONZ
Canvas X: 209.8
Canvas Y: 234.4

End:

Subbasin: ON10
Canvas X: 304.6526248399488
Canvas Y: 266.2468629961588
Area: 0.617
Downstream: CP6

Canopy: None
Ssurface: None

LossRate: SCS
Percent Impervious Area: 0.0
Curve Number: 92.0

Transform: SCS
Lag: 10.200

Baseflow: None

Erosion: None
End:

Subbasin: ONG6
Canvas X: 308.5245838668375
Canvas Y: 197.32599231754165
Label x: -5.0
Label Y: -26.0
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Basin_STLND_SDN5.basin
Area: 0.872
Downstream: CP6

Canopy: None
surface: None

LossRate: SCS
percent Impervious Area: 0.0
curve Number: 87.9

Transform: SCS
Lag: 7.8000

Baseflow: None

Erosion: None
End:

Junction: CP6
Description: CP6 COMBINES BASINS ON10 AND ON6
Canvas X: 269.20000000000005
4 Canvas Y: 158.8
End:

Subbasin: OFF4
Canvas X: 351.1161331626121
Canvas Y: 225.97848911651732
Area: 19.643
Downstream: CP7

Canopy: None

surface: None

LossRate: SCS

pPercent Impervious Area: 0.0
curve Number: 84.3

Transform: SCS
Lag: 73.8

Baseflow: None

Erosion: None
End:

Subbasin: ON7
Canvas X: 409.96991037131886
Canvas Y: 219.0089628681178
Area: 0.646
Downstream: CP7

Canopy: None

surface: None

LossRate: SCS |

Percent Impervious Area: 0.0
curve Number: 63.0

Transform: SCS
Lag:

Baseflow: None

Erosion: None
End:

Subbasin: ON11
Canvas X: 468.04929577464793
Canvas Y: 224.4297055057619
Area: 0.333
Downstream: CP7
Canopy: None
surface: None
LossRate: SCS
pPercent Impervious Area: 0.0
Curve Number: 92.0

Transform: SCS
Lag: 4.2

Baseflow: None

Erosion: None
End:
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. Basin_STLND_SDN5.basin
Junction: CP7

Description: CP7 COMBINES BASINS OFF4, ON7 AND ON11

Canvas X: 344

Canvas Y: 83. 20000000000002

Downstream: CP8
End:

Subbasin: ON8
Canvas X: 505.9944942381562
Canvas Y: 167.12471190781054
Area: 0.798
Downstream: CP8

Canopy: None
surface: None

LossRate: SCS
Percent Impervious Area: 0.0
Curve Number: 91.9

Transform: SCS
Lag: 7.8000

Baseflow: None

Erosion: None
End:

Junction: CP8
Description: CP8 COMBINES CP7 AND BASIN ON8
Canvas X: 392.93329065300895
g Canvas Y: 61.8074263764405
End:

Basin Schematic Properties:
Last view N: 5000.0
Last View S: -5000.0
Last View w: -5000.0
Last view E: 5000.0
Maximum view N: 612.4000000000001
Maximum view S: 7.600000000000001
Maximum View w: 26.200000000000003
Maximum view E: 398.8
Extent Method: Elements
Buffer: 0
Draw Icons: Yes
Draw Icon Labels: Yes
Draw Gridlines: No
Draw Flow Direction: No

4 Fix Element Locations: No
End:
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Met_STLND_SDN5.met
Meteorology: Met STLND_SDN5
DeSCP1pt10n: Fedfededs e dede e dede e de v ded

SOUTHLAND B

Fededefeded kb NN h %

ok DEVELOPED CONDITIONS A
S RETURN PERIOD_ _ _ _100-YEAR
HER DISTRIBUTION_ _ _ . 6-HOUR SDN5 R PROJECT NO_ _ _ _ _ 550-045
¥k FILENAME_ _ _ _ _ _ STLNDS.H1 R DATE MODELED_ _ _
11/05/08 Cowow .. Do o
. AREA DARF SQ.MI. 12.0- 16.0 0.84

Last Modified Date: 15 December 2008
Last Modified Time: 22:27:54
version: 3.2
unit System: English
Precipitation Method: Specified Average
Snowmelt Method: None
Use Basin Model: Basin STLND_SDN5S
Use Basin Model: Basin STLND_SDN5

J Use Basin Model: Basin STLND_SDNS

En

Precip_Method Parameters: Specified Average
Allow Depth Override: No
d Set Missing Data to Zero: Yes
End:

Subbasin: OFF1
Gage: OFF1
End:

Subbasin: ON3
Gage: ON3
End:

Subbasin: OFF2
Gage: OFF2
End:

Subbasin: ON4
Gage: ON4
End:

Subbasin: OFF3
Gage: OFF3
End:

Subbasin: ONS
Gage: ONS5
End:

Subbasin: ON9
Gage: ON9
End:

Subbasin: ON1
Gage: ON1
End:

Subbasin: ON2
Gage: ONZ
End:

Subbasin: ON10
Gage: ON1O
End:

Subbasin: ON6
Gage: ON6
End:

Subbasin: OFF4
Gage: OFF4
End:

Subbasin: ON7
Gage: ON7
End:

Subbasin: ON11
Gage: ON11
End:

Subbasin: ON8

Gage: ON8
End:
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Control _STLND_SDN5.control
Control: Control STLND_SDN5
Description: ** wAA

e dedode e dwehdefde o

*oE o SOUTHLAND R
R DEVELOPED CONDITIONS A
e e e cr e e e B RETURN PERIOD_ _ _ _100-YEAR
R DISTRIBUTION_ _ _ _ 6-HOUR SDN5 R PROJECT NO_ _. _ _ _ 550-045
R oE FILENAME_ _ _ _ _. _ STLNDS . H1 A DATE MODELED._ _ _
11/05/08 g W - Lok
*  AREA DARF SQ.MI. 12.0- 16.0 0.84

Last Modified Date: 15 December 2008
Last Modified Time: 22:26:22
Start Date: 1 January 3000
Sstart Time: 01:00
End Date: 2 January 3000
End Time: 01:55
Time Interval: 5
End:
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Gage
End:

Gage:

End:

Gage:

End:

Gage:

End:

Gage:

End:

Gage:

Manager: STLND_SDN5
version: 3.2

OFF1

Last Modified Date: 5 December 2008
Last Modified Time: 22:11:10
units System: English
Gage Type: Precipitation
Precipitation Type: Cumulative
units: IN
Data Type: INST-CUM

Local to Project: YES

Start Time: 1 January 3000, 01:00
End Time: 2 3January 3000, 5
Start Time: 1 January 3000, 01:00
End Time: 2 January 3000, 02:00
Start Time: 1 January 3000, 01:05
End Time: 1 January 3000, 07:05
DSS File: STLND_SDNS.dss

pathname: //OFF1/PRECIP-CUM//SMIN/GAGE/

ON3

Last Modified Date: 5 December 2008
Last Modified Time: 22:11:10
Units System: English
Gage Type: Precipitation
Precipitation Type: Cumulative
units: IN
Data Type: INST-CUM

Local to Project: YES
Start Time: 1 January 3000, 01:00
End Time: 2 January 3000, 01:55
start Time: 1 January 3000, 01:00
End Time: 2 January 3000, 2:00
Start Time: 1 January 3000, 01:05
End Time: 1 January 3000, 07:05
DSS File: STLND_SDNS.dss

pathname: //ON3/PRECIP-CUM//SMIN/GAGE/

OFF2

Last Modified Date: 5 December 2008
Last Modified Time: 22:11:10

Units system: English_

Gage Type: Precipitation
Precipitation Type: Cumulative
units: IN

Data Type: INST-CUM

Local to Project: YES

Start Time: 1 January 3000, 01:00
End Time: 2 January 3000, 01:55
Start Time: 1 January 3000, 01:00
End Time: 2 January 3000, 02:00
Start Time: 1 January 3000, 01:05
End Time: 1 January 3000, 07:05
DSS File: STLND_SDNS5.dss

pathname: //OFF2/PRECIP-CUM//5MIN/GAGE/

ON4

Last Modified Date: 5 December 2008
Last Modified Time: 22:11:10

Units System: English,

Gage Type: Precipitation
Precipitation Type: Cumulative
units: IN

Data Type: INST-CUM

Local to Project: YES

Start Time: 1 January 3000, 01:00
End Time: 2 January 3000, 01:55
Start Time: 1 January 3000, 01:00
End Time: 2 January 3000, 02:00
Start Time: 1 January 3000, 01:05
End Time: 1 January 3000, 07:05
DSS File: STLND_SDN5.dss

pathname: //ON4/PRECIP-CUM//5MIN/GAGE/

OFF3

Last Modified pate: 5 December 2008
Last Modified Time: 22:11:10

units System: English

Gage Type: Precipitation .
Precipitation Type: Cumulative
units: IN

Data Type: INST-CUM

Local to Project: YES

Sstart Time: 1 January 3000, 01:00
End Time: 2 January 3000, 01:55

STLND_SDN5.gage
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End:

Gage:

End:

Gage:

End:

Gage:

End:

Gage:

End:

Gage:

Start Time: 1 January 3000, 01:00

End Time: 2 January 3000, 02:00

Start Time: 1 January 3000, 01:05

End Time: 1 January 3000, 07:05

DSS File: STLND_SDN5S.dss

pathname: //OFF3/PRECIP-CUM//5MIN/GAGE/

ON5

Last Modified Date: 5 December 2008
Last Modified Time: 22:11:10

Units System: English
Gage Type: Precipitation
Precipitation Type: cCumulative
units: IN

Data Type: INST-CUM

Local to Project: YES

Start Time: 1 January 3000, 01:00
End Time: 2 January 3000, 01:55
Start Time: 1 January 3000, 01:00
End Time: 2 January 3000, 02:00
Start Time: 1 January 3000, 01:05
End Time: 1 January 3000, 07:05
DSS File: STLND_SDN5.dss

pathname: //ON5/PRECIP-CUM//5MIN/GAGE/

ON9

Last Modified Date: 5 December 2008
Last Modified Time: 22:11:1

Units System: English

Gage Type: Precipitation
pPrecipitation Type: Cumulative
units: IN

Data Type: INST-CUM

Local to Project: YES

start Time: 1 January 3000, 01:00
End Time: 2 January 3000, 01:55
Start Time: 1 January 3000, 01:00
End Time: 2 January 3000, 02:00
start Time: 1 January 3000, 01:05
End Time: 1 January 3000, 07:05
DSS File: STLND_SDN5.dss

pathname: //ON9/PRECIP-CUM//SMIN/GAGE/

ON1

Last Modified Date: 5 December 2008
Last Modified Time; 22:11:10

Units System: English
Gage Type: Precipitation
Precipitation Type: Cumulative
units: IN

Data Type: INST-CUM

Local to Project: YES

Start Time: 1 January 3000, 01:00
End Time: 2 January 3000, 01:55
Start Time: 1 January 3000, 01:00
End Time: 2 January 3000, 100
Start Time: 1 January 3000, 01:05
End Time: 1 January 3000, 07:05
DSS File: STLND_SDNS.dss

pathname: //ON1/PRECIP-CUM//SMIN/GAGE/

ON2

Last Modified Date: 5 December 2008
Last Modified Time: 22:11:10

Units System: English

Gage Type: Precipitation
Precipitation Type: Cumulative
units: IN

Data Type: INST-CUM

Local to Project: YES

Start Time: 1 January 3000, 01 00
End Time: 2 January 3000, 01:5

Start Time: 1 January 3000, O01: 00
End Time: 2 January 3000, 02:00
Start Time: 1 January 3000, 01:05
End Time: 1 January 3000, 07:05
DSS File: STLND_SDN5.dss

pathname: //ON2/PRECIP-CUM//5MIN/GAGE/

ON10

Last Modified Date: 5 December 2008
Last Modified Time: 22:1

units System: English

Gage Type: Precipitation
Precipitation Type: Cumulative
units: IN

STLND_SDN5S. gage
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End:

Gage:

End:

Gage:

End:

Gage:

End:

Gage:

End:

Gage:

Data Type: INST-CUM

Local to Project: YES

Start Time: 1 January 3000, 01:00

End Time: 2 January 3000, 155

Start Time: 1 January 3000, 01:00

End Time: 2 January 3000, 02:00

Start Time: 1 January 3000, 01:05

End Time: 1 January 3000, 07:05

DSS File: STLND_SDNS.dss

pathname: //ON10/PRECIP-CUM//5MIN/GAGE/

ON6

Last Modified Date: 5 December 2008
Last Modified Time: 22:11:10

Units System: English

Gage Type: Precipitation )
Precipitation Type: Cumulative
units: IN

Data Type: INST-CUM

Local to Project: YES

Start Time: 1 January 3000, 01:00
End Time: 2 January 3000, 01:55
Start Time: 1 January 3000, 01:00
End Time: 2 January 3000, 02:00
Start Time: 1 January 3000, 01:05
End Time: 1 January 3000, 07:05
DSS File: STLND_SDN5.dss

pPathname: //ON6/PRECIP-CUM//SMIN/GAGE/

OFF4

Last Modified pate: 5 December 2008
Last Modified Time: 22:11:10

Units System: English

Gage Type: Precipitation
Precipitation Type: Cumulative
units: IN

Data Type: INST-CUM

Local to Project: YES

Start Time: 1 January 3000, 01:00
End Time: 2 January 3000, 01:5
Start Time: 1 January 3000, 01:00

End Time: 2 January 3000, 02:00

Start Time: 1 January 3000, 01:05

End Time: 1 January 3000, 07:05

DSS File: STLND_SDNS.dss

pathname: //OFF4/PRECIP-CUM//SMIN/GAGE/

ON7

Last Modified Date: 5 December 2008
Last Modified Time: 22:11:10 .
uUnits System: English

Gage Type: Precipitation
Precipitation Type: Cumulative
units: IN

pata Type: INST-CUM

Local to Project: YES

Sstart Time: 1 January 3000, 01:00
End Time: 2 January 3000, 01:55
Sstart Time: 1 January 3000, 01:00
End Time: 2 January 3000, 02:00
Start Time: 1 January 3000, 01:05
End Time: 1 January 3000, 07:05
DSS File: STLND_SDNS5.dss

pathname: //ON7/PRECIP-CUM//5MIN/GAGE/

ON11

Last Modified Date: 5 December 2008
Last Modified Time: 22:11:10

Units System: English

Gage Type: Precipitation
Precipitation Type: Cumulative
units: IN

Data_Type: INST-CUM

Local to Project: YES

Sstart Time: 1 January 3000, 01:00
End Time: 2 January 3000, 01:55
Start Time: 1 January 3000, 01:00
End Time: 2 January 3000, 100
Start Time: 1 January 3000, 01:05
End Time: 1 3January 3000, 07:05
DSS File: STLND_SDNS.dss

pPathname: //ON11/PRECIP-CUM//5MIN/GAGE/

ON8
Last Modified Date: 5 December 2008
Last Modified Time: 22:11:10

STLND_SDN5. gage
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End:

units System: English

Gage Type: Precipitation
Precipitation Type: Cumulative
units: IN

Data Type: INST-CUM

Local to Project: YES

Start Time: 1 January 3000, 01:00
End Time: 2 January 3000, 01:55
Start Time: 1 January 3000, 01:00
End Time: 2 January 3000, 02:00
Start Time: 1 January 3000, 01:05
End Time: 1 January 3000, 07:05
DSS File: STLND_SDNS.dss

pathname: //ON8/PRECIP-CUM//5MIN/GAGE/

STLND_SDN5.gage
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APPENDIX B

Hydraulics

e LAUGHLIN FACILITIES SIZING
TOOL

e SOUTHLAND FACILITIES
SIZING TOOL



Laughlin Watershed Facility Sizing Tool - Version 9a

Input data in yellow columns. You may cut and paste any data.

Normal Depth:

To calculate the proposed facility height (H or d) required to convey the HEC-HMS flow, press <control d> or highlight a cell in the correct line

and pick the "Calculate Height" button. Not required for existing facilities. >

To calculate the maximum capacity of an existing facility, press <control g> or highlight a cell in the correct line and pick the "Calculate Capacity" button. = -

Not required for proposed facilities. , ’L

:
4 B
Facility Channel # of Pipes| Flow Depth/Full Flow Velocity/ Minimum Channel Depth/
- . Recommended HEC-HMS| Spillway | Capacity Length HEC-HMS | HEC-HMS Tributary | Manning's Slope Component . Side Width or Boxes| Pipe Diameter | Full Pipe Velocity Froude Freebgard Pipe Diameter Channel GIS
ID MILE Facility Description Status Q Q Q Area Roughness Facility Component Slope B . # Required ROW Comment
Status (cfs) (cfs) (cfs) L Model Node D) n S Number 2 0 in Parallel y u e b Hord @ Code
(ft) (ft/ft) N (ft) (ft/s) ) (ft)
1) (2) (3) 4 (5) (6) () (8) ©)] (10) (11) (12) (13) (14) (15) (16) a7) (18) (19) (20) (21) (22) (23) (24) (25) (26) (27)

LUBC BRIDGE CANYON WASH
LUBC 0000 |Energy Dissipator P1 P1 670 50 BRIDREV3 BC-1 1.128 34 Energy Dissipator 25
LUBC 0001 |8'X5'RCB P1 P1 670 170 BRIDREV3 BC-1 1.128 0.015 0.0050 26 RCB Stormdrain 8.00 1 0.0 5.00 19 NORMAL DEPTH
LUBC 0005 [8'X5' RCB @ Casino Drive P1 P1 670 130 BRIDREV3 BC-1 1.128 0.015 0.0050 26 RCB Stormdrain 8.00 1 0.0 5.00 19 NORMAL DEPTH
LUBC 0006 84" RCP P1 P1 670 260 BRIDREV3 BC-1 1.128 0.013 0.0680 17 RCP Stormdrain Circular 1 0.0 7.00 20 NORMAL DEPTH
LUBC 0007 |Energy Dissipator E1l E1l 670 50 BRIDREV3 BC-1 1.128 34 Energy Dissipator 25
LUBC 0010 |84"RCP El El 670 948 1000 BRIDREV3 BC-1 1.128 0.013 0.0220 17 RCP Stormdrain Circular 1 7.00 20 NORMAL DEPTH
LUBC 0031 |Riprap Chnl 12'W 6.5'D 2:1 SS P1 P1 670 700 BRIDREV3 BC-1 1.128 0.040 0.0050 3 Riprap Channel 2.00 12.00 4.9 6.4 0.6 11 6.50 59 4 NORMAL DEPTH
LUBC 0045 [12'X7'RCB @ S.R. 163 El El 670 1286 100 BRIDREV3 BC-1 1.128 0.015 0.0050 28 RCB Culvert 12.00 1 7.00 19 NORMAL DEPTH
LUBC 0324 |4:9'X 5'RCB @ Needles Highway El El 2240 100 0.015 0.0050 28 RCB Culvert 9.00 4 5.00 19 NORMAL DEPTH
LUDS DRIPPING SPRINGS
LUDS 0000 |Unlined Levee 5' w/ Riprap Slope El El 4385 83470 7000 BRIDREV3 COoD1 4.690 0.025 0.0571 16 Unlined Levee 2.00 400.00 0.9 12.8 5.00 13 NORMAL DEPTH
LUED EDISON DRIVE
LUED 0000 |90" RCP El El 434 728 400 BRIDREV3 | EDDETB 6.299 0.013 0.0090 17 RCP Stormdrain Circular 1 7.50 20 NORMAL DEPTH
LUED 0008 102" RCP El El 434 479 700 BRIDREV3 | EDDETB 6.299 0.013 0.0020 17 RCP Stormdrain Circular 1 8.50 20 NORMAL DEPTH
LUED 0019 |8'X6'RCB P1 P1 434 1800 BRIDREV3 | EDDETB 6.299 0.015 0.0050 26 RCB Stormdrain 8.00 1 4.6 11.7 0.0 6.00 19 NORMAL DEPTH
LUED 0057 |8' X 6' RCB Outlet w/ 8' X 4' Orifice Plate P1 P1 434 100 BRIDREV3 | EDDETB 6.299 0.015 0.0050 40 Other 47
LUED 0058 |513 ac-ft Detention Basin P1 P1 4177 BRIDREV3 CBC-2 6.299 11 Detention Basin 34
LUED 0059 |15'X 6'RCB @ Bruce Woodbury P1 P1 1033 100 BRIDREV3 BC-2 6.040 0.015 0.0100 28 RCB Culvert 15.00 1 3.8 18.3 2.0 6.00 19 NORMAL DEPTH
LUED 0060 |Riprap Dike 11' P1 P1 1033 1500 BRIDREV3 BC-2 6.040 0.040 0.0100 6 Riprap Dike 2.00 50.00 28 6.8 8.0 11.00 12 NORMAL DEPTH
LUED 0061 |Unlined Chnl 50'W 3.5'D 3:1 SS P1 P1 1033 1500 BRIDREV3 BC-2 6.040 0.025 0.0100 31 Earth Channel 3.00 50.00 21 8.9 1.2 13 3.50 92 2 NORMAL DEPTH
LUHS HIKO SPRINGS WASH
LUHS 0000 |Energy Dissipator El El 2114 44 HIKO3sC CK11 1.005 34 Energy Dissipator 25
LUHS 0001 |2:10'X 8 RCB El El 2114 2371 1000 HIKO3sC CK11 1.005 0.015 0.0050 26 RCB Stormdrain 10.00 2 8.00 19 NORMAL DEPTH
LUHS 0020 102" RCP El El 2114 1959 713 HIKO3sC CK11 1.005 0.013 0.0334 17 RCP Stormdrain Circular 1 8.50 20 NORMAL DEPTH
LUHS 0034 96" RCP El El 2061 1714 1700 HIKO3sC CK9 0.945 0.013 0.0353 17 RCP Stormdrain Circular 1 8.00 20 NORMAL DEPTH
LUHS 0061 | Transition Structure @ Needles Highway El El 1644 35 HIKO3sC CK3 0.768 40 Other 47
LUHS 0062 |Inlet Structure @ Needles Highway E1l E1l 1644 35 HIKO3SC CK3 0.768 40 Other 47
LUHS 0063 |4:8' X 4'RCB @ Needles Highway El El 1644 2847 100 HIKO3sC CK3 0.768 0.015 0.0200 28 RCB Culvert 8.00 4 4.00 19 NORMAL DEPTH
LUHS 0064 96" RCP El El 1644 1762 3200 HIKO3sC CK3 0.768 0.013 0.0373 17 RCP Stormdrain Circular 1 8.00 20 NORMAL DEPTH
LUHS 0127 | Transition Structure @ El Mirage Way El El 948 35 HIKO3sC CK1 0.468 40 Other 47
LUHS 0128 |Inlet Structure @ El Mirage Way El El 948 35 HIKO3sC CK1 0.468 40 Other 47
LUHS 0129 |4:12'x 6' RCB @ El Mirage Way El El 948 8393 100 HIKO3sC CK1 0.468 0.015 0.0200 28 RCB Culvert 12.00 4 6.00 19 NORMAL DEPTH
LUHS 0130 |84"RCP El El 948 915 5500 HIKO3sSC CK1 0.468 0.013 0.0205 17 RCP Stormdrain Circular 1 7.00 20 NORMAL DEPTH
LUHS 0200 |6:10'x5' RCB @ Needles Highway El El 297 3871 100 HIKO3sC u4-2 0.125 0.015 0.0050 28 RCB Culvert 10.00 6 5.00 19 NORMAL DEPTH
LUHS 0240 |32,144 cfs PMF Spillway El El 32144 15 Spillway 10
LUHS 0241 |8' X 6' RCB Outlet w/ 62" Orifice Plate El El 838 500 HIKO5 DET B 28.731 0.015 40 Other 47
LUHS 0242 1568 ac-ft Hiko Springs Wash Detention Basin E1l E1l 9417 HIKO5 BC 28.731 11 Detention Basin 34
LUHS 0244  |Add 310 ac-ft to Hiko Springs DB P1 P1 9417 HIKO5 BC 28.731 12 Upgrade Detention Basin 34
LUHS 0246 |Energy Dissipator P1 P1 1709 100 HIKO3 U4 1.218 34 Energy Dissipator 25
LUHS 0247 |Conc Chnl 12'W 6.5'D 2:1 SS P1 P1 1709 4800 HIKO3 U4 1.218 0.015 0.0083 1 Concrete Channel Trapezoidal 2.00 12.00 4.4 18.4 1.8 1.8 6.50 59 3 NORMAL DEPTH
LUHS 0250 [3:10' X 6' RCB @ Needles Highway El El 2461 100 0.015 0.0050 28 RCB Culvert 10.00 3 6.00 19 NORMAL DEPTH
LUHS 0260 |Natural Wash El El 9067 2700 HIKO5 ADDBC 27.513 0.035 0.0440 30 Natural Wash 1 NORMAL DEPTH
LUHS 0315 |Energy Dissipator P1 P1 790 100 HIKO3SC U4-1 0.439 34 Energy Dissipator 25
LUHS 0316 |10'X 4'RCB P1 P1 790 100 HIKO3sC U4-1 0.439 0.015 0.0379 26 RCB Stormdrain 10.00 1 28 28.4 0.0 4.00 19 NORMAL DEPTH
LUHS 0317 |Conc Chnl 12'W 4'D 2:1 SS P1 P1 790 5280 HIKO3sC U4-1 0.439 0.015 0.0379 1 Concrete Channel Trapezoidal 2.00 12.00 2.0 25.3 3.6 18 4.00 49 3 NORMAL DEPTH
LUHS 0415 |53,460 cfs PMF Spillway P1 P1 53460 15 Spillway 10
LUHS 0416  |48" RCP Outlet Pipe @ Needles Highway w/ 42" Orifice Plate P1 P1 300 100 HIKO3 BCDET 8.167 0.013 40 Other 47
LUHS 0417 |1,104 ac-ft Bridge Canyon Detention Basin P1 P1 7719 HIKO3 COB3 8.167 11 Detention Basin 34
LUBL BAY LAGOON
LUBL 0000 |Energy Dissipator P1 P1 496 100 HIKO3sC L1 0.181 34 Energy Dissipator 25
LUBL 0002 |78"RCP P1 P1 496 550 HIKO3sC L1 0.181 0.013 0.0200 17 RCP Stormdrain Circular 1 5.6 20.2 0.0 6.50 20 NORMAL DEPTH
LUBL 0012 78" RCP @ Casino Drive P1 P1 496 100 HIKO3sC L1 0.181 0.013 0.0200 22 RCP Culvert 1 0.0 6.50 20 NORMAL DEPTH
LUBL 0014 |78"RCP P1 P1 496 640 HIKO3sC L1 0.181 0.013 0.0200 17 RCP Stormdrain Circular 1 5.6 20.2 0.0 6.50 20 NORMAL DEPTH
LUMA MARINA
LUMA 0000 |Energy Dissipator P1 P1 910 100 HIKO3 CY2 0.338 34 Energy Dissipator 25
LUMA 0001 |10'X 6'RCB P1 P1 910 716 HIKO3 CY2 0.338 0.015 0.0200 26 RCB Stormdrain 10.00 1 0.0 6.00 19 NORMAL DEPTH
LUMA 0013 [10' X 6' RCB @ Casino Drive P1 P1 910 100 HIKO3 CY2 0.338 0.015 0.0200 26 RCB Stormdrain 10.00 1 0.0 6.00 19 NORMAL DEPTH
LUMA 0014 |10'X 6'RCB P1 P1 910 434 HIKO3 CY2 0.338 0.015 0.0200 26 RCB Stormdrain 10.00 1 0.0 6.00 19 NORMAL DEPTH
LUMA 0023 |10'X6'RCB El El 910 1641 1086 HIKO3 CY2 0.338 0.015 0.0200 26 RCB Stormdrain 10.00 1 6.00 19 NORMAL DEPTH
LUMA 0043 |61'x 10' Inlet Structure @ Needles Highway El El 266 61 HIKO3 Y1 0.096 0.015 0.0196 40 Other 10.00 47
LUMA 0045 60" RCP El El 745 947 45 HIKO3 Cy1 0.275 0.013 0.1321 17 RCP Stormdrain Circular 1 5.00 20 NORMAL DEPTH
LUMA 0048 54" RCP El El 745 334 266 HIKO3 CY1 0.275 0.013 0.0289 17 RCP Stormdrain Circular 1 4.50 20 NORMAL DEPTH
LUMA 0053 48" RCP El El 498 234 422 HIKO3 CK7 0.179 0.013 0.0266 17 RCP Stormdrain Circular 1 4.00 20 NORMAL DEPTH
LUMA 0060 |42" RCP El El 498 207 407 HIKO3 CK7 0.179 0.013 0.0422 17 RCP Stormdrain Circular 1 3.50 20 NORMAL DEPTH
LUUW UNNAMED WASH CHANNEL
LUUW 0000 | Soil Cement Chnl 50'W 10'D 6:1 SS El El 2600 0.020 0.0009 40 Other 47
LUUW 0050 |Soil Cement Chnl 40'W 12'D 3:1 SS El El 1300 0.020 0.0009 40 Other 47
LUUW 0075 |5:12' X 10' RCB @ Needles Highway El El 2869 100 0.015 0.0004 28 RCB Culvert 12.00 5 10.00 19 NORMAL DEPTH
LUUW 0076 |Soil Cement Chnl 89'W 12'D 1:1 SS El El 140 0.020 0.0600 40 Other 47
LUUW 0080 6600 cfs Spillway El El 6600 15 Spillway 10
LUUW 0081 [18" CMP Outlet El El 200 0.013 0.0200 40 Other 47
LUUwW 0082 |Debris Basin E1l El 14 Debris Basin 35
LUUW 0096 |Soil Cement Chnl 190'W 6'D 1:1 SS El El 500 0.020 0.0550 40 Other 47
LUUW 0107 | Baffled Apron Energy Dissipator El El 25 40 Other 47
LUUW 0108 |Soil Cement Chnl 100'W 8D 1:1 SS El El 1650 0.020 0.0200 40 Other 47
LUUW 0150 | Soil Cement Chnl 60'W 8.5'D 1:1 SS El El 2000 0.020 0.0270 40 Other 47




Laughlin Watershed Facility Sizing Tool - Version 9a

Input data in yellow columns. You may cut and paste any data.

Normal Depth:
To calculate the proposed facility height (H or d) required to convey the HEC-HMS flow, press <control d> or highlight a cell in the correct line

and pick the "Calculate Height" button. Not required for existing facilities. >
To calculate the maximum capacity of an existing facility, press <control g> or highlight a cell in the correct line and pick the "Calculate Capacity" button. = X
Not required for proposed facilities. ¥
Facility Channel # of Pipes| Flow Depth/Full Flow Velocity/ Minimum Channel Depth/
- i i Tribut ing" i i
- . Recommended HEC-HMS| Spillway | Capacity Length HEC-HMS | HEC-HMS ributary | Manning's Slope Component . Side Width or Boxes| Pipe Diameter | Full Pipe Velocity Froude Freebgard Pipe Diameter Channel GIS
ID MILE Facility Description Status Q Q Q Area Roughness Facility Component Slope B . # Required ROW Comment
Status (cfs) (cfs) (cfs) L Model Node Mi? n S Number 2 ) in Parallel y u e b Hord @ Code
@ (M%) (ft/ft) N (ft) (ft/s) M) (ft)
1) (2) (3) 4 (5) (6) () (8) ©)] (10) (11) (12) (13) (14) (15) (16) a7) (18) (19) (20) (21) (22) (23) (24) (25) (26) (27)

Generally flowrates have gone up due to CN value changes. The sizing tool does not work for Natural Wash.

ID 2003 MPU 2009 MPU

LUBC 0000 N/A An Energy Dissipator is proposed.

LUBC 0001 N/A An 8'x5' RCB D.S. of Casino Drive is proposed.

LUBC 0005 N/A An 8'x5' RCB @ Casino Drive is proposed.

LUBC 0006 N/A An 84"RCP U.S. of Casino Drive is proposed.

LUBC 0007 Energy Dissipator ID Mile has been revised to be consistent with MPU methodology - Existing Energy Dissipator is proposed to be removed.
LUBC 0010 72" RCP ID Mile has been revised to be consistent with MPU methodology - 84" RCP is existing.

LUBC 0031 Riprap Channel 12'W 6'D 2:1SS Riprap Channel 12'W 6.5'D 2:1SS is required.

LUED 0058 275 ac-ft Detention Basin 512 ac-ft Detention Basin is required due to increased CN's, inflow and storage volume.

LUED 0059 8' X 6' RCB @ Bruce Woodbury An 15'x6' RCB @ Bruce Woodbury is proposed.Q = 4,130 cfs x 25% = 1,033 cfs (consistent with 2003 MPU).

LUED 0060 Riprap Dike 11' Riprap Dike height of 11" includes 3' (flow depth) + (3' + 4 '+ 1" )(FEMA total freeboard). Q = 4,130 cfs x 25% = 1,033 cfs (consistent w/2003 MPU).
LUED 0061 Unlined Chnl 50'W 2.5'D 3:1 SS Unlined Chnl 50'W 3.5'D 3:1 SSis required. Q = 4,130 cfs x 25% = 1,033 cfs (consistent with 2003 MPU).

LUHS 0020 102" RCP Existing pipe is pressurized.

LUHS 0034 96" RCP Existing pipe is pressurized.

LUHS 0244 Add 79 ac-ft to Hiko Springs DB. Add 310 ac-ft to Hiko Springs DB due to increased CN's, inflow and storage volume.

LUHS 0247 Conc Chnl 12'W 4.5'D 2:1 SS Conc Chnl 12'W 6.5'D 2:1 SS is required due to increased CN's, inflow and storage volume.

LUHS 0316 12'x4' RCB A 10'x4' RCB is proposed.

LUHS 0317 Conc Chnl 12'W 3'D 2:1 SS Conc Chnl 12'W 4'D 2:1 SS is required due to increased CN's, inflow and storage volume.

LUHS 0417 795 ac-ft Bridge Canyon Detention Basin 1,093 ac-ft Detention Basin is required due to increased CN's, inflow and storage volume.

There exists a 10" x 3' (local facility) that can convey 136 cfs at 0.5% longitudinal slope (slope consistent with Facility LUBC 0045) based on normal depth calculation.




Southland Facility Sizing Tool - Version 9a

Input data in yellow columns. You may cut and paste any data.

Normal Depth:

To calculate the proposed facility height (H or d) required to convey the HEC-HMS flow, press <control d> or highlight a cell in the correct line

B -
and pick the "Calculate Height" button. Not required for existing facilities. > . A o
. " - - . . " . . E—— |
To calculate the maximum capacity of an existing facility, press <control g> or highlight a cell in the correct line and pick the "Calculate Capacity" button. —
Not required for proposed facilities. ; .-,L
'
- B B
COMPONENT NUMBER 8.8
Facility Channel # of Pipes| Flow Depth/Full Flow Velocity/ Minimum Channel Depth/
- i i Tribut, ing' i i
- A Recommended HEC-HMS| Spillway | Capacity Length | HEC-HMS | HEC-HMS ributary | Manning's Slope Component - Side Width or Boxes| Pipe Diameter | Full Pipe Velocity Froude Freebgard Pipe Diameter Channel GIS
ID MILE Facility Description Status Q Area Roughness Facility Component Slope B " # Required ROW Comment
Status (cfs) (cfs) (cfs) L Model Node Mi? n S Number 2 ) in Parallel y u Er b Hord P Code
(® (M) (futt) N ® (ft/s) © (®
1) (2) 3) (4) (5) (6) @) (8) 9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) (21) (22) (23) (24) (25) (26) @7)

LUSO SOUTHLAND

LUSO 0000 |Energy Dissipator P1 P1 6916 50 STLND_5 CP4 16.520 34 Energy Dissipator 25

LUSO 0005 |Concrete Chnl 70'W 5'D 2:1 SS P1 P1 6916 14465 STLND_5 CP4 16.520 0.015 0.0350 1 Concrete Channel Trapezoidal 2.00 70.00 2.7 34.0 3.8 22 5.00 111 3 NORMAL DEPTH

LUSO 0274 |5:12' X 6' RCB @ Needles Hwy P1 P1 6916 300 STLND_5 CP4 16.520 0.015 0.0300 28 RCB Culvert 12.00 5 3.8 30.2 2.0 6.00 19 NORMAL DEPTH

LUSO 0280 |Concrete Chnl 70'W 6'D 2:1 SS P1 P1 6916 1400 STLND_5 CP4 16.520 0.015 0.0100 1 Concrete Channel Trapezoidal 2.00 70.00 3.9 22.7 21 1.9 6.00 115 3 NORMAL DEPTH

LUSO 0310 |Gabion Dike 10' P1 P1 5211 8530 STLND_4 CP3 10.033 0.030 0.0180 9 Gabion Dike 2.00 150.00 2.7 12.5 7.0 10.00 45 NORMAL DEPTH

LUSO 0311 |Gabion Chnl 150'W 4.5'D 2:1 SS P1 P1 5211 8530 STLND_4 CP3 10.033 0.030 0.0180 4 Gabion Channel 2.00 150.00 2.7 125 14 14 4.50 189 5 NORMAL DEPTH

LUSO 0320 |Gabion Dike 10' P1 P1 4427 6300 STLND_3 CP2 6.487 0.030 0.0200 9 Gabion Dike 2.00 150.00 2.4 12.1 7.0 10.00 45 NORMAL DEPTH

LUSO 0321 |Gabion Chnl 150'W 4'D 2:1 SS P1 P1 4427 6300 STLND_3 CP2 6.487 0.030 0.0200 4 Gabion Channel 2.00 150.00 24 12.1 14 14 4.00 187 5 NORMAL DEPTH




APPENDIX C

Cost Estimates

e LAUGHLIN FACILITIES COST
TOOL

e SOUTHLAND FACILITIES
COST TOOL



ID/
River
Mile
LUBC
0007
0010
0045
0324

LUDS
0000

LUED
0000
0008

LUHS
0000
0001
0020
0034
0061
0062
0063
0064
0127
0128
0129
0130
0200
0240
0241
0242
0250
0260

LUMA
0023
0043
0045
0048
0053
0060

LUUW
0000
0050
0075

El
El
El
El

El

El
El

El
El
El
El
El
El
El
El
El
El
El
El
El
El
El
El
El
El

El
El
El
El
El
El

El
El
El

Laughlin Planning Area

Cost Report - Recommended Existing Facilities

Facility
Description

BRIDGE CANYON WASH
Energy Dissipator
84" RCP
12'x7'RCB @ S.R. 163
4:9'X 5" RCB @ Needles Highway
Project Total:

‘DRIPPING SPRINGS
Unlined Levee 5' w/ Riprap Slope

Project Total:
EDISON DRIVE
90" RCP
102" RCP

Project Total:

HIKO SPRINGS WASH
Energy Dissipator
2:10" X 8'RCB
102" RCP
96" RCP
Transition Structure @ Needles Highway
Inlet Structure @ Needles Highway
4:8' X 4' RCB @ Needles Highway
96" RCP
Transition Structure @ EI Mirage Way
Inlet Structure @ El Mirage Way
4:12' X 6' RCB @ El Mirage Way
84" RCP
6: 10' X 5' RCB @ Needles Highway
32,144 cfs PMF Spillway
8' X 6' RCB Outlet @ Needles Highway w/ 62" Orifice Plate
1568 ac-ft Hiko Springs Wash Detention Basin
3:10' X 6' RCB @ Needles Highway
Natural Wash
Project Total:
MARINA
10'x 6' RCB
61' X 10' Inlet Structure @ Needles Highway
60" RCP
54" RCP
48" RCP
42" RCP
Project Total:
UNNAMED WASH CHANNEL
Soil Cement Chnl 50'W 10'D 6:1 SS
Soil Cement Chnl 40'W 12'D 6:1 SS
5:12' X 10' RCB Needles Highway

Page 1

Design
and Admin

$0
$0
$0
$0
$0

$0
$0

$0
$0
$0

$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0

$0
$0
$0
$0
$0
$0
$0

$0
$0
$0

Right of Way
Cost

$0
$0
$0
$0
$0

$0
$0

$0
$0
$0

$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0

$0
$0
$0
$0
$0
$0
$0

$0
$0
$0

Constr
Cost

$100,000
$958,312
$174,156
$285,777
$1,518,245

$270,356
$270,356

$416,392
$850,458
$1,266,850

$100,000
$2,884,935
$865,334
$1,907,093
$42,942
$100,000
$232,090
$3,594,937
$52,104
$100,000
$383,341
$5,303,317
$397,118
$2,246,232
$615,712
$7,936,953
$283,632
$92,664
$27,138,405

$1,813,225
$100,000
$29,727
$178,723
$256,313
$231,824
$2,609,811

$2,787,975
$1,156,627
$601,942

Total Cost

$100,000
$958,312
$174,156
$285,777
$1,518,245

$270,356
$270,356

$416,392
$850,458
$1,266,850

$100,000
$2,884,935
$865,334
$1,907,093
$42,942
$100,000
$232,090
$3,594,937
$52,104
$100,000
$383,341
$5,303,317
$397,118
$2,246,232
$615,712
$7,936,953
$283,632
$92,664
$27,138,405

$1,813,225
$100,000
$29,727
$178,723
$256,313
$231,824
$2,609,811

$2,787,975
$1,156,627
$601,942



ID/
River
Mile
0076
0080
0081
0082
0096
0107
0108
0150

El
El
El
El
El
El
El
El

Laughlin Planning Area

Cost Report - Recommended Existing Facilities

Facility
Description

Soil Cement Chnl 89'W 12'D 1:1 SS
6,600 cfs Spillway

18" CMP Outlet

Debris Basin

Soil Cement Chnl 190'W 6'D 1:1 SS
Baffled Apron Energy Dissipator
Soil Cement Chnl 100'W 8D 1:1 SS
Soil Cement Chnl 60'W 8.5'D 1:1 SS

Project Total:

Laughlin Planning Area Total

Page 2

and Admin

$0
$0
$0
$0
$0
$0
$0
$0
$0

$0

Right of Way
Cost

$0
$0
$0
$0
$0
$0
$0
$0
$0

$0

Constr
Cost

$179,397
$623,066
$41,394
$1,270,518
$714,182
$100,000
$1,437,327
$1,229,012
$10,141,441

$42,945,108

Total Cost

$179,397
$623,066
$41,394
$1,270,518
$714,182
$100,000
$1,437,327
$1,229,012
$10,141,441

$42,945,108



ID/
River
Mile
LUBC
0000
0001
0005
0006
0031

LUBL
0000
0002
0012
0014

LUED
0019
0057
0058
0059
0060
0061

LUHS
0244
0246
0247
0315
0316
0317
0415
0416
0417

LUMA
0000
0001
0013
0014

P1
P1
P1
P1
P1

P1
P1
P1
P1

P1
P1
P1
P1
P1
P1

P1
P1
P1
P1
P1
P1
P1
P1
P1

P1
P1
P1
P1

Laughlin Planning Area

Cost Report - Recommended Category A Proposed Facilities

Facility Design
Description and Admin
BRIDGE CANYON WASH
Energy Dissipator $0
8'X 5'RCB $31,568
8' X 5'RCB @ Casino Drive $20,078
84" RCP $35,577
Riprap Chnl 12'W 6.5'D 2:1 SS $39,660
Project Total: $126,883
BAY LAGOON
Energy Dissipator $0
78" RCP $175,361
78" RCP @ Casino Drive $8,967
78" RCP $80,426
Project Total: $264,754
EDISON DRIVE
8'X 6'RCB $372,339
8' X 6' RCB Outlet w/8' X 4' Orifice Plate $17,223
513 ac-ft Detention Basin $413,013
15' X 6' RCB @ Bruce Woodbury $25,545
Riprap Dike 11' $33,244
Unlined Chnl 50'W 3.5'D 3:1 SS $26,022
Project Total: $887,387
HIKO SPRINGS WASH
Add 310 ac-ft to Hiko Springs DB $250,067
Energy Dissipator $0
Conc Chnl 12'W 6.5'D 2:1 SS $415,470
Energy Dissipator $0
10' X 4'RCB $15,544
Conc Chnl 12'W 4'D 2:1 SS $311,202
53,460 cfs PMF Spillway $540,497
48" RCP Outlet w/ 42" Orifice Plate $5,021
1,104 ac-ft Bridge Canyon Detention Basin $890,560
Project Total: $2,428,361
MARINA
Energy Dissipator $0
10' X 6' RCB $167,263
10' X 6' RCB @ Casino $19,798
10'x 6' RCB $100,909
Project Total: $287,970
Laughlin Planning Area Total $3,995,355

Page 1

Right of Way
Cost

$0

$0

$0

$0
$31,728
$31,728

$16,000
$140,289
$0
$64,341
$220,630

$0
$0
$0
$0
$0
$0
$0

$0
$0
$0
$0
$0
$0
$0
$0
$0
$0

$16,000
$133,811
$0
$80,727
$230,538

$482,896

Constr
Cost

$100,000
$225,711
$143,555
$254,378
$283,572
$1,007,216

$100,000
$1,253,834
$64,111
$575,044
$1,992,989

$2,662,224
$123,142
$2,591,657
$182,648
$196,973
$186,059
$5,942,703

$1,569,167
$100,000
$2,970,608
$100,000
$111,142
$2,225,096
$3,391,620
$35,900
$5,588,264
$16,091,797

$100,000
$1,195,933
$141,554
$721,500
$2,158,987

$27,193,692

Total Cost

$100,000
$257,278
$163,633
$289,955
$354,961
$1,165,827

$116,000
$1,569,484
$73,077
$719,811
$2,478,372

$3,034,563
$140,365
$3,004,670
$208,193
$230,218
$212,081
$6,830,090

$1,819,234
$100,000
$3,386,078
$100,000
$126,687
$2,536,298
$3,932,117
$40,921
$6,478,824
$18,520,158

$116,000
$1,497,007
$161,352
$903,136
$2,677,496

$31,671,943



ID/
River
Mile
LUSO
0000
0005
0274
0280
0310
0311
0320
0321

P1
P1
P1
P1
P1
P1
P1
P1

Laughlin Southland Planning Area
Cost Report - Recommended Category A Proposed Facilities

Facility
Description

Laughlin Southland

Energy Dissipator

Concrete Chnl 70W 5D 2:1 SS
5:12' X 6' RCB @ Needles Hwy
Concrete Chnl 70W 6'D 2:1 SS
Gabion Dike 10

Gabion Chnl 150'W 4.5'D 2:1 SS
Gabion Dike 10

Gabion Chnl 150'W 4'D 2:1 SS

Project Total:

Laughlin Southland Planning Area Total

Page 1

Design
and Admin

$0
$2,100,246
$185,713
$230,005
$317,990
$1,450,678
$234,858
$1,030,080
$5,549,569

$5,549,569

Right of Way
Cost

$0
$0
$0
$0
$0
$0
$0
$0
$0

$0

Constr
Cost

$100,000
$15,016,761
$1,327,844
$1,644,536
$1,884,090
$10,372,349
$1,391,532
$7,365,069
$39,102,181

$39,102,181

Total Cost

$100,000
$17,117,007
$1,513,557
$1,874,541
$2,202,080
$11,823,027
$1,626,390
$8,395,148
$44,651,750

$44,651,750
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GIS Data Development



Flood Control Master Plan Update — 2008 Outlying Areas GIS Data

GIS Data Development

GIS software was used extensively during the 2008 MPU to update the flood control facility
inventory, to compute hydrologic input parameters for the hydrologic models, and to
facilitate the completion and presentation of the information collected and developed
throughout the MPU process. This section of the report describes the attributes of the main
GIS layers and provides a brief overview of how the GIS Data was used in the creation of
the maps and figures included in Volume 2.

The majority of the 2008 MPU geographic information has been incorporated into a
geodatabase. The geodatabase is the native data structure for ArcGIS and is the primary
data format used for editing and managing data. The MPU geodatabase is essentially a
collection of datasets (primarily feature classes) of various types held in a Microsoft Access
database. The geodatabase created during the 2008 MPU as well as all other GIS layers
used in the 2008 MPU are included electronically on the DVD provided with this document.
Please refer to the DVD for more detailed information and metadata. Whenever possible
the 2008 Las Vegas Valley Master Plan Data model was followed.

Hydrologic Data

GIS feature classes developed for the 2008 MPU hydrologic analysis include subbasin
delineations, land use, flow direction arrows, soil groups, and watersheds. . The important
attribute fields associated with each of the hydrologic layers are described below.

Subbasins:
__ BASINID — Basin identifier
_ AREA_SQFT — Area of subbasin in square feet
_ AREA_SQMI — Area of subbasin in square miles
_ WCN - Weighted (composite) curve number
_ RAIN — Average rainfall depth in inches for each subbasin
_ WATERSHED - Name of watershed
_ MPU — MPU Name

Land Use:
_ LU _INDEX — 2008 MPU Land Use Category (1 through 22, see Table 4-2)
_ IMPERYV - Percentage impervious area
_ MPU - MPU Name
_ MPU_yr — MPU year

Flow Direction Arrows:

There are multiple flow direction arrow layers which are separated out by watershed that
show the direction of routed flow. No MPU data is stored in the attribute tables for these
layers.

Soils:
_ MUSYM - Polygon identifier (map unit symbol) representing a certain soil type and
corresponding source (refer to Section 4.3.9)
_ HSG - Predominant hydrologic soil group — A, B, C, orD
__HSG_A_CMP - Percentage of hydrologic soil group A
__HSG_B_CMP - Percentage of hydrologic soil group B
_ HSG_C_CMP - Percentage of hydrologic soil group C
__HSG_D_CMP - Percentage of hydrologic soil group D and rock outcrops
_ MPU — MPU Name Watersheds:
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_ WATERSHED — Watershed Name
_ MPU — MPU Name

Flood Control Facility Data

For the purpose of updating the facility inventory data, the Consultant Team distributed
maps to each of the entities showing existing and proposed regional flood control facilities
obtained from CCRFCD. The Consultant Team requested that the entities identify on the
maps where existing and proposed facilities needed to be updated. In addition, the
Consultant Team requested and received facility design plans from the entities that were
used to update the GIS regional flood control facility layer. The facility layer has been
updated by the Consultant Team for all existing and proposed facilities and represents the
final 2008 MPU flood control facility plan.

Three GIS layers (points, polygons, and lines) are used to represent all existing and
proposed regional flood control facilities in the Las Vegas Valley. The points represent
relatively short (less than 250 feet) flood control facilities which include culverts and bridges
at street crossings. The polygons represent detention, retention, and debris basins. The
arcs represent relatively long linear flood control facilities such as channels and storm
drains. It is important to note that during the 2008 MPU, all of the crossing points (bridge or
culvert) have been converted to arcs and are included in the arcs layer. The crossings
(points) layer is essentially a duplicate layer that is used primarily to display culverts or
bridges less than 250 feet in length.

Updates to the facility inventory data included updating ID-Miles, populating attribute tables,
and realigning the spatial representations where needed. Several attribute fields were
added to the facility layers in an effort to improve the quality and completeness of the facility
data. The attribute fields associated with each facility layer are generally the same and are
briefly described below. For more details on the values and codes used within each field,
please refer to the GIS documentation included on the DVD provided with this document.

_ ID_2008 - Facility identification ID — 4-letter reach identifier

_ MILE_2008 — Facility identification ID — 4-digit mile identifier

__ID_MILE_08 — Combined facility identification 1D

__ID_MILE_02 — Corresponding 2002 MPU ID-Mile if applicable

_ STATUS_MPU — MPU facility status

_ STATUS* - CCRFCD facility status

_ FAC_DESC - Text description of facility

_ FAC_TYPE - Integer code representing facility type

_ FACNAME - Facility name (system)

_ LENGTH_FT - Facility length (ft)

_ ACRE_FT - Detention basin storage volume in acre-ft if applicable

_ D_H_FT — Diameter/Height of facility (ft)

_ W_FT — Width of facility (ft)

_ BARRELS — Number of pipes/boxes in parallel if applicable

_ SS_H_V - Channel side slope (X:1, horizontal to vertical)

_ SLOPE_FTFT - Longitudinal slope of facility (ft/ft)

_ WATERSHED - Watershed name

_ FCFQA* — Quality assurance value

_ SUBAREA* — Watershed in which facility is located

_ FCFUPD* — Date of update

_ AMEND_DATE* — Amendment date
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_ CONSTYR?* — Construction year

_ DESIGNYR* — Design Year

_ BONDLIST*

_ PL84_99*

_ MPU* — MPU Name

_ CORPS*

_ MULTIUSE*

_ PLAN_*

_ FUNDSOURCE* — Fund source type

_ MPU96IDMIL* — MPU 96 ID-Mile

_ SYSTEM*

_ HEC1_MODEL - HEC-1 model where facility flow was derived
_ HEC1 NODE - HEC-1 node where facility flow was derived
_ HEC1_FLOW - 100-year facility flow (cfs)

_ TRIB_AREA - Area tributary to the facility (square miles)

_ RR_PARALEL - Remove and replace/parallel facility code

*The attribute fields above with an asterisk were part of the original CCRFCD facility
coverage at the time the 2008 MPU began and were only populated for facilities that
were not modified during this update.

Available information for existing and proposed local flood control facilities was also
collected and incorporated into a separate geodatabase. The local facility GIS data is
separated into GIS layers that correspond to the general geographic boundaries of the four
local entities in the Las Vegas Valley (City of North Las Vegas, City of Las Vegas, Clark
County, and City of Henderson), so there are two local facility GIS layers for each local
entity (existing and proposed). These local facility GIS layers were created and updated
based on information received from the four local entities. There may be some areas in the
Valley where not all the local facilities are included in the GIS layers, since much of the
information required to create these GIS layers is difficult to obtain and providing a complete
inventory of all local facilities would require a level of effort beyond the intended scope of
this project. Information was also collected from the numerous neighborhood flood control
master plans completed in the Valley to obtain GIS layers for proposed local facilities
included in those documents. The local facility geodatabase is included on the DVD.

Other GIS Data

Other GIS data collected or developed for the MPU includes aerial photos, topography, land
ownership, land value, land parcel boundaries, and environmentally sensitive area locations.
Aerial photos and topography data were collected and used to facilitate MPU development
and production. Clark County GIS Management Office (GISMO) and the National
Agriculture Imagery Program (NAIP) were the two sources.

GIS Considerations and Cartographic Representation
Several modifications were made to the methodology and format used in the creation of the
H and F-Maps in Volume 2. These modifications include:

_Unique ID-Miles. In the previous MPUs, numerous pairs of facilities shared a
common ID-Mile identifier. This occurred when a proposed facility was intended to
replace an existing facility. During the 2008 MPU, all flood control facilities
(including detention basins) have been assigned a unique ID-Mile identifier to more
clearly distinguish between existing and proposed facilities and to better facilitate




Flood Control Master Plan Update — 2008 Outlying Areas GIS Data

project funding and programming. In general, if two facilities (existing and
proposed) shared a common ID-Mile, the proposed facility ID-Mile was increased
by 0001 when possible. In some instances, it was necessary to make revisions to
the existing facility ID-Mile.

MPU ID-Miles. The existing MPU ID-Miles were perpetuated when possible.
However, in some instances it was necessary to revise the 2002 MPU ID-Mile
based on the updates made to the facility plan. The 2002 MPU ID-Mile attribute
field (ID_MILE_02) was populated when applicable for reference.

Remove and Replace Facilities. In the 2002 MPU, proposed facilities that were
intended to replace (or expand) existing facilities were represented in GIS with a
single arc (line); in other words, no separate arc existed for the existing facility. In
order to assign a unique ID-Mile identifier to every facility, it was necessary to
create an arc in GIS for both the existing and proposed facilities. This was done
by creating a parallel arc next to the existing facility to represent the proposed
facility.

The two arcs were offset at a minimum distance of 10-feet and aligned within the
existing right-of-way. For these types of facilities, the existing facility (the one
which will be replaced or expanded) was assigned a code of RE or REB (if
proposed replacement is Category B facility) in the RR_PARALEL field in the
attribute table. The proposed facility (expansion or replacement) was assigned a
code of RP in the RR_PARALEL field. These codes were then used to display
both the existing and proposed “Remove and Replace” facilities as a single dashed
line on the H and F-Maps, since the two adjacent arcs would not be distinguishable
at the H and F-Map’s scale. It should be noted that the proposed (replacement)
facility ID-Mile was used to label the dashed line on the F-Maps, although both the
existing and proposed facility are included in the facility inventory tables.

Parallel Facilities. Parallel facilities are somewhat similar to “Remove and
Replace” facilities, in that there are two arcs in GIS — one for the existing facility
and one for the proposed parallel facility. The difference between parallel facilities
and “Remove and Replace” facilities is that the existing facility will not be replaced.
For parallel facilities, the existing facility was assigned a code of PE or PEB (if
proposed parallel facility is Category B) in the RR_PARALEL field in the attribute
table.

The proposed parallel facility was assigned a code of PP in the RR_PARALEL
field. These codes were used to display both the existing facility and the proposed
parallel facility as a single dashed line on the H and F-Maps. The ID-Mile labels for
both the existing and parallel facility are displayed on the F-Maps for these
facilities.

Crossings. As mentioned previously, all of the relatively short flood control
facilities (e.g., culverts or bridges) have been converted from points to arcs in GIS.
This was done to create connection between upstream and downstream facilities
and to better represent actual facility alignments. However, a point layer was still
created in GIS for all culverts and bridges with a facility length less than 250 feet.
This point layer is intended for display purposes only on the H and F-Maps since
short arcs were not easily visible at the scale used on the maps in Volume 2.
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