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Department of Energy

Ohio Field Office
Fernald Closure Project

175 Tri-County Parkway
Springdale, Ohio 45246

JUN 2 1 2006

Mr. James A. Saric, Remedial Project Manager
United States Environmental Protection Agency
Region V-SRF-5J
77 West Jackson Boulevard
Chicago, Illinois 60604-3590

Mr. Thomas Schneider, Project Manager
Ohio Environmental Protection Agency
Southwest District Office
401 East Fifth Street
Dayton, Ohio 45402-2911

Dear Mr. Saric and Mr. Schneider:

DOE-0153-06

TRANSMITTAL OF ADDENDA TO SECTIONS 12.5 AND 13.3 OF THE FINAL
DESIGN CALCULATION PACKAGE FOR THE ON-SITE DISPOSAL FACILITY
DUE TO CELL 8 EXPANSION

Enclosed for your information are addenda to Sections 12.5 and 13.3 of the final design
calculation for the On-Site Disposal Facility (OSDF), Revision 2. The calculations support
changes to the surface water management due to the Cell 8 expansion. Section 12.5 is entitled
"OSDF Phase V, East 2000-Year Drainage Channel Evaluation." Section 13.3 is entitled "OSDF
Phase V, Surface Water Management System Design and Post-Closure Hydrology."

If you have any questions or require additional information, please contact me at (513) 648-3139.

Enclosures



Mr. James Sanc
Mr. Thomas Schneider

cc w/enclosures:
M. Cullerton, Tetra Tech
M. Shupe, HSI GeoTrans
AR Coordinator, Fluor Fernald, Inc./MS6

cc w/o enclosures:
J. Desormeau, DOE-OR/FCP
G. Jablonowski, USEPA-V, SRF-5J
S. Helmer, ODH
J. Chiou, Fluor Fernald, Inc./MS88
F. Johnston, Fluor Fernald, Inc./MS 12
C. Murphy, Fluor Fernald, Inc./MSI

-2- DOE-0153-06
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Written by: Victoria Cheplak (VSCl Date: 04/05/06 Reviewed by: .Date: _

Client: Fluor Fernald. Inc. Project: OSDF Phase V. Revision 28. Cell 8 DCN Project No.: G03542 Task No.: 2/2

ADDENDUM TO SECTION 13.3

(REVISION 28 DUE TO CELL 8 CHANGE IN SIDE SLOPE & CREST SLOPE)

This addendum details the calculations that were revised within Section 13.3, OSDP Phase
V, East 2000-Year Drainage Channel Evaluation, of the Pinal Design Calculation Package for the
Fernald Environmental Management Project (FEMP), due to the re-design of the Cell 8 cover
system. This re-design encompasses the increase in impacted material placement volume of Cell
8 through a change in side slope and crest slope. This addendum discusses the modifications
made to this calculation package as Revision 2B and as associated with this modification.

For Revision 2B to this calculation package, the critical case for the drainage channel
aligned along the east perimeter of the OSDP during the 2000-Year, 24-Hour Storm (i.e. the
2000-Year Drainage Channel) was evaluated to confirm the adequacy of the channel using the
revised channel and OSDF geometry. This criticai case is presented as the Heavy Vegetation
Scenario, which considers Manning's n values of 0.24 for sheet flow and 0.07 for channel flow.
The surface water management system was modified to reflect the design changes resulting from
the expansion of Cell 8 and analyzed to verify the adequacy of the channel. For this submittal,
only the Heavy Vegetation Scenario was modified; it should be noted that the Light and
Moderate Vegetation Scenarios, detailed in this section, were not modified as they are less
conservative than the critical Heavy Vegetation Scenario and are therefore not presented.

In order to present the results of this DCN analysis in an efficient manner, only the
attachments that summarize the modifications and updated results for the 2000-Year Drainage
Channel Evaluation with regard to the DCN are presented. These attachments are listed
subsequently and explained in further detail.

•

•

Attachment A-I - Layout of 2000-Year Storm Design Scenarios. This layout
demonstrates the revised configuration of the OSDF. Each surface water structure is
labeled as identified in the hydrologic analysis.

Attachment A-2 - Nodal Network Diagram. This diagram demonstrates the
revised configuration of the surface water management system as a result of the
DCN.

• Attachment B-2 - Data for Calculation of Time of Concentration. These data
demonstrate the revised flow paths used to calculate the time of concentration for the
revised configuration of subcatchments used in the hydrologic analysis.

GQ3309/F0420009
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• Attachment C-IC - HydroCAD Output Reports - 2000-Year, 24-Hour Storm
Event, 2000-Year Design Scenario - Heavy Vegetation. This attachment provides
the results of the hydrologic modeling for the 2000-Year Drainage Channel under the
Heavy Vegetation Design Scenario for the 2000-Year, 24-Hour Storm, which is
considered the critical case for these calculations.

• Attachment C-2 - Weighted Curve Number Calculations. These calculations
present the revised areas and Curve Numbers for the revised configuration of
subcatchments used in the hydrologic analysis.

• Attachment C-3 - Tabulated Channel Analysis Results. These results present the
revised channel characteristics (i.e., geometry), flow within each' channel, and
hydraulic characteristics including peak flow depth and available freeboard, for the
revised configuration of the 2000-Year Drainage Channel used in the hydrologic and
hydraulic analysis.

Based on the analyses for the design change of the expansion of Cell 8, the 2000-Year
Drainage Channel is adequate to convey the 2000-Year, 24-Hour Storm Event and provide the
required freeboard.

GQ3309/F0420009
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Client: Fluor Fernald. Inc. Project: OSDF Phase V, Revision 2B , Cell 8 DeN

ATTACHMENT A-I

Project No.: 003542 Task No.:---1a

LAYOUT OF 2000-YEAR STORM DESIGN SCENARIOS

GQ3309/F0420009
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ATTACHMENT A-2

Project No.: G03542 Task No.: 2/2

NODAL NETWORK DIAGRAM
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ATTACHMENT B-2

DATA FOR CALCULATION OF TIME OF CONCENTRATION

GQ3309/F0420009
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ATTACHMENT C-IC

HydroCAD™ OUTPUT REPORTS

2,OOO-YEAR, 24-HOUR STORM EVENT

2,000-YEAR DESIGN SCENARIO - HEAVY VEGETATION

GQ3309/F0420009



2000 year storm-heavy
Prepared by (enler your company name here)
HydroCAO@7.10 sIn 000920 @2005 HydroCAD Software Solutions llC

006136
Type If 24-hr Rainfall;13.00'

Page 2
41412QQ~

TIme span;0.QO.24.00 h",. dl;O.05 h",. 481 points
Runoff by SCS TR-20 method. UH;SCS

Reach routing by Stor·lnd+Trans method .. Pond routing by Stor·lnd method

SUbcatchment A; vegetated final cover Runoff Area=2.601 oc Runoff Depth:>12.8JM

FkJw Lenglh=400' Tc=25.4 min CN=OO Runoff=27.B4 efs 2.780 af

Subcatchment B: vegetated final cover Runoff Area=1.637 BC RunoffOepth:>12.BS'"
Flow Lenglh=540' Tc=12.1 min CN=OO Runoff=24.87 cfs 1.754 al

Subcatchment 0: vegetated final cover Runoff Are.a=4.746 ae Runoff Oepth:>12.82~
Flow Length=830' Tc=28.2 min CN=OO RunoH=47.77 eft; 5.070 af

Subcatchment C: vegetated final cover Runoff Area=4.960 ac Runoff Oeplh>12.82'"
Flow length=860' Tc=20.0 min CN=09 RunoH=4B.10 cIs 5.207 af

Subcalchmenl OOR: (new node) Runoff Area=0.730 Be Runoff Depth>12.84~
Flow lenglh=610' Tc=18.0 min CN=99 Runoff=O.17 cfs 0.781 af

Subcatchment E: vegetated final cover Runoff Area=4.946 Be Runoff Oeplh>12.82'"
Flow Lenglh=840' Tc=27.5 min CN=99 Runoff=SO.54 cIs 5.285 of

Subcatchment F: vegetated final cover Runoff Area=4.814 ac Runoff Deplh>12.8r
Flow Length=83S' Tc=2B.0 min CN=Q9 Runoff=48,S9 cfs 5.143 af

Subcalchment FFR: vegetated final cover Runoff Area=5.510 Be Runoff Deplh>12.B2~
Flow Lengtho::1,080' Tc=20.5 min CN=Q9 Runoff=53.QO cfs 5.885 of

Subcalchment G: vegetated final cover Runoff Area=4.946 BC Runoff Depth>12.82"
Flow Lenglh=84S' Tc=28.0 min CN=09 Runoff=40.93 cfs 5.284 af

SUbcatchment HR: vegetated final cover Runoff Area=4.590 ae Runoff Depth>12.82"
Fklw Lenglh=850' Tc=26.2 min CN=99 Runoff=48.22 cfs 4.005 af

SUbcalchment I: ronon east of OSOF Runoff Area=0.530 ae Runoff Oepth:>11.71"
Flow lenglh=265' Tc=20.4 min CN=QO Runoff=6.24 ets 0.517 af

Subcatchmenl fR: (new node) Runoff Area=0.810 BC Runoff Depth>12.84~
Flow length=500' Te=18.5 min CN=QQ Runoff=10.28 cfs 0.867 af

Subcalchmenl J: runon east of OSOF Runoff Area=1.242 8C Runoff Oepth>11,66"
Flow Length=550' Tc=44.5 min CN=OO Runoff=9.07 cfs 1,207 af

e DraSMge D~r.-n for 2000 YNI.~t..-.y
Prepared by (enter V'OUf company MIM here) 4/4/2000

HjClroCADll7.10 lin 00002'Sl Cl2005 H)QttICAD~ Solubclna llC

Subcatchmenl JR: (new node) Runoff Area=2.200 ac Runoff Depth>12.83"
Flowlength=460' Tc=23.1 min CN=QQ Runoff=24.83cfs 2.352 of

Subcatchment K: runon east of OSOF Runoff Area=2.623 Be Runoff Deplh:>11. 10"
Fklw Lenglh=840' Tc=62.4 min CN=86 Runoff=14.65 cfs 2.425 af

2000 year storm-heavy
Prepared by (enter your company name here)
HydroCA[)!) 7.10 sin 000929 e 2005 HydroCAD Sohware Solutions LLC

Type 11 24-hr Rainfall;13.00'
Page 3

41412006

2000 year storm-heavy
Prepared by (enter your company name here)
HydroCA[)@7.10 sIn 000929 @2005 HvdroCAD Sohware $olutions llC

Type II 24·hr Rainfall;13.00'
Page 4

41412006

Subcatchment L: runon east of OSDF Runoff Area=1.779 ae Runoff Depth>1 1.15"
Flow Length=700' Tc=37.2 mIn CN=86 Runoff=14.28 cfs 1.653 al

Subcatchment M: runon east of OSDF Runoff Area=7.234 ae Runoff Depth>11.10"
Flow Length=f,190' Tc=S9.5 min CN=86 Runoff=41.83 cIs 6,693 sf

Subcatchrnent N: runon east of OSDF Runoff Area=1'.664 ae Runoff Oepth>10.99"
Flow Lenglh=1,465' Tc=48.4 min CN"'es Runoff=77.52 cfs 10.687 ar

Subcatchment 0: runon east of OSOF Runoff Atea=10.Q35 ae Runoff Dl!lplh>1'.14"
Flow Length=970' Tc=44.0 min CN=86 Runoff=78.19 ds 10.149 af

Subcatchment Q: runon east of OSDF Runoff Area=1.S20 8e Runoff Depth>11.28~
Fklw Lenglh=720' Te=40.7 min CN=87 Runoff=11.S6 cfs 1.428 al

Reach 1: runoff channel Peak Deplh=2.S0' Max Vel=1.S fps Inflow=52.44 cfs 5.051 af
n=0.070 l=405.0· 5=0.0035 'f Capaclty=l,009.51 ds Outflow=49.07 cfs 5.034 af·

Reach 2: runoff channel Peak Depth=2.94· Max Vel=2.2 fps Inflow=104.36 cfs 11.538 af
n=0.070 l=385.0' 5=0.0064·f Cap8city=8BO.57 cfs OutRow=102.73 cfs 11.513 af

Reach 3: runoff chlonel Peak Depth=3.58' Max Vel=2.7 fps Inflow=15S,41 cfs 19.000 af
n=0.070 L=405.0' 5=0.0075·f Capaeity=681.67 ds Outflow=153.39 cfs 18.073 af

Reach 9R: (new node) Peak Oepth=4, 18' Max Vel=3.4 fps Innow=29a.23 cfs .1.570 af
n=0.070 L=170,O' $=0.0083 'f Capacity=688.42 cfs Outfiow=295,55 cfs 47.540 of

Reach 10AR: (new node) Peak Oeplh=4.00' Max Vel=2.7 (ps Inflow=302.28 cfs 50.759 af
n=0.010 L=530.0' 5=0.0050 'f Capacity=1,078,23 cfs OutfJow=300.23 cfs 50.631 af

Reach 11: (new node) Peak Depth=2,65' Max Vel=2.5 fps Inflow=171,73 cfs 27,440 of
n=0,070 L=170.0' $=0.0100 'f Capacity=543.34 cfs Outflow=171.26 cfs 27.416 of

Total Runoff Area; 80.017 ac Runoff Volume =80.165 at Average Runoff Depth; 12.02"

Reach 3R: (new node) InRoW=180.08 cfs 28.844 af
Outflow=180.08 cfs 28.844 of

Reach 4: runoff channel Peak Depth=4.12' Max Vel=2.4 fps Inflow=206.22 cfs 25.011 af
n=0.070 L=395.0' 5=0.0050" Capacrty=S90.36 c(s OutOow=203.76 cfs 25.859 af

Reach 5: runoff channel Peak Deplh=4.53' Max Vel=2.5 fps InRow=236.60 cIs 31.002 o(
n=0.070 l=405.0' 5=0.0050 'f Capacity=360.07 cfs Outnow=234. 19 cfs 30.942 of

Reach 6: runoff channel Peak Depth=4.71' Max Vel=2.6 fps InOow=262.61 cfs 36.226 af
n=0.070 L=490.0' 5=0.0050·f Capacity=433.33 cfs Outflow=259.87 cis 36.144 af

Reach 7: east runon ditch Peak Deplh=O.OO' Max Vel=O.O fps
n=0.070 L=39S.0' 5=0.0125 'f Capacity=104.13 cfs OutRoW=O.OO cfs 0.000 af

7R: (new node) Peak Depth=4,81' Max Vel=2.6 fps Inflow=279.0S cfs 41.049 of
n=0.070 L=610.0' 5=0.0050 'f Copacity=496.85 efs Outflow=275.0B efs 40.036 af

.each 8: east runan ditch Peak Deplh=l,01' Mox Vel=1.3 fps InfloW=41.83 cfs 6.693 af
n=0.070 l=40S.0' 5=0.0100 'f Capaeity=768.96 cfs Outflow--41.21 efs 6.667 af

Reach 8R; (new noele) Peak Oeplh=5.10· Max Vel=3.3 Ips Inflow;2Q5.75 cIs 46.B21 al
n=0,070 L=190.0' 5=0.0071 'f Capaeity--456.66 cfs OutfloW=294.87 cfs 46.788 af

Reach 9: east ronon ditch Peak Depth=1.43' Max Vel=1.7 fps InfloW=110,42 cfs 17.353 of
n=0.070 L=475.0' 5=0.0100·f Cap8city=5,717.07 cfs OutfloW=10B,78 cfs 17,200 af
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2000 year storm-heavy
Prepared by (enter your company name here)
HvdroCAOO 7.10 sin 000929 to 2005 HydroCAD Software Solu1ions LlC

Type II 24-hr Rainfal/=13.00
Page 5

4/412006

2000 year storm-heavy
Prepared by {enter your company name here}
HydroCACX!> 7.10 sin 000920 ¢I 2005 HydroCAO Software Solu1ions LLC

Type /{ 24-hr Rainfal/=13.00"
Page 6

41412006

subcalchmenl A: vegelated tinal cover Subcatchment B: vegetated final cover

Runoff 27.84 cfs@ 12.17 hI'S. Volume: 2.760 af. Oepth>12.63" Runoff 24.87 cis @ 12.03 hI'S. Volume: 1.754 af. Oeplh>12.66·

,off by SCS TR-20 method. UH=SCS. Time Span= 0.QQ-24.00 hI'S. dt= 0.05 hI'S
. po II 24·hr Ralnfall=13.00"

Runoff by SCS TR-20 method. UH=SCS. Time Span= 0.QQ-24.00 hrs. dl= 0.05 hI'S
Type II 24-hr Rainfall=13.00·

Area (ae) eN Description
2.601 99

Area (ac) CN Description
1.637 99

Tc Length Slope Velocity Capacity Description
(min) (leet) (fUftl (ft/secl (cis)

10.1 90 0.0500 0.1 Sheel Flow.
Grass: Dense n= 0.240 P2= 2.60'

5.5 60 0.1000 0.2 Sheet Flow,
Grass: Dense n= 0.240 P2= 2.60'

9.3 150 0.1700 0.3 Sheet Flow.
Grass: Dense n= 0.240 P2= 2.60"

0.5 190 0.1700 6.6 Shallow Concentrated Flow,
Unpaved Kv= 16.1 Ips

25.4 490 Total

Tc Len9th Slape Velocity Capacity Description
(min) (feet) (fUft) (ft/secl (cis)

6.6 90 0.0750 0.2 Sheet Flow,
Grass: Dense n= 0.240 P2= 2.60'

0.6 130 0.0250 3.4 83.06 TrapIVeelReet Channel Flow.
BolW=O.OO' 0=2.03' Z= 6.0 'f Top.w=24.36' n= 0.070

2.9 320 0.0075 1.8 37.74 TrapIVeelReet Channel Flow,
BoI.W=O.OO· 0=2.03' Z= 4.0 & 6.0·f Top.W=20.30· n= 0.070

12.1 540 Total

subcatchmenl B: vegetated final cover

subcalchment A: vegetated tinal cover
Hydtogreph

Type 11 24-hr .
Rii'infilii=13;ilo"
RunOff Area=1;637 Bc
Runoff·VoIume=1.754af
Runoff Depth>12;85"
Flow Length=540'
Tc=12.1 min .
CN=99 .. -

22",...
'tf rio

Type II 24-hr
Rahif!lIl=13.00"
Ru~offArea=2;6q1 ac ~
RunoffVolume=2,780af "
RunoffDe'pth>12~83" .. "
FloW t-eiigth";49q'
Tc=25.4min
CN=99

,..

0'0 I 2 J '" 5 a '] e n "0 'I '12' "3" 1'. '15 16 11' ,'e 151 20 21 22 23 210
'111M thounl

2000 year storm-heavy
Prepared by {enler your company name here}
HydroCA[)® 7.10 sfn 000929 (C) 2005 HydroCAD Software Solutions LLC

Type II 24-hr Rainfal/=13.00
Page7

4/4/2006

2000 year storm"heavy
Prepared by (enler your company name here)
HydroC.AIJ® 7.10 sin 000020 C 2005 HydroCAD Software Solutions LLC

Type /{ 24-hr Rainfal/=13.00
Page 6

414/2006

subcatchmenl C: vegelated tinal cover subcalchment 0: vegetated tinal cover

Runoff 46.10 cis @ 12.23 hI'S. Volume: 5.297 af. Oepth>12.62· Runoff 47.n cIs@ 12.21 hI'S. VoIume= 5.070 af. Oepth>12.82"

Runoff by SCS TR-20 method. UH=SCS. Time Span= 0.QQ-24.00 hI'S. dt= 0.05 hI'S
Type II 24·hr Rainfall=13.00·

Area (ac) CN Description
4.960 99

Runoff by SCS TR-20 melhod. UH=SCS. Time Span= 0.QQ-24.00 hrs. dt= 0.05 hI'S
Type Ii 24·hr Rainfali=13.00·

Area (ac) eN Description
4.746 99

Tc Length Slape Velocity Capacity Description
(min) (leet) (fUft) (ft/sec) (cis)

10.1 90 0.0500 0.1 Sheet Flaw.
Grass: Dense n=0.240 P2= 2.60'

5.5 60 0.1000 0.2 ShoetFlaw,
Grass: Dense n= 0.240 P2= 2.60"

9.3 150 0.1700 0.3 Sheet Flaw.
Grass: Dense n= 0.240 P2= 2.60'

0.5 190 0.1700 6.6 Shallow Concentrated Flow,
Unpaved Kv= 16.1 fps

4.5 370 0.0035 1.4 37.24 TrapNeelReet Channel Flow,
BolW=O.OO· 0=2.33' Z= 6.0 & 4.0 'f Top.w=23.3O· n= 0.070

29.9 660 Tolal

subcatchmenl C: vegetated tinal cover

Tc Length Slape Velocity Capacity Description
(min) (feet) (fUftl (lVsec) (cis)

10.1 90 0.0500 0.1 Sheet Flow,
Grass: Dense n= 0.240 P2= 2.60"

5.5 60 0.1000 0.2 Sheet Flow,
Grass: Dense n= 0.240 P2= 2.60"

9.3 150 0.1700 0.3 SheelFlow,
Grass: Dense n= 0.240 P2= 2.60'

0.5 160 0.1700 6.6 Shallow Concentraled Flow,
Unpaved Kv= 16.1 Ips

1.4 200 0.0083 2.4 109.24 TraplVeelReet Channel Flow,
BolW=O.OO' 0=2.66' Z= 6.0 & 5.0·f Top.w=31.46· n= 0.070

1.4 150 0.0045 1.8 72.93 TraplVeelReet Channel Flow,
Bot.W=O.OO· 0=2.66' Z= 6.0 & 4.0 'f Top.W=26.60· n= 0.070

282 630 Total

_I !OR....... '

sUbcatchment 0: vegetated tinal cover

Hydr0'll',.ph

•••••••±"

:.. ,..

Typetl24·hr
Ra[nfall=13.00~

Runoff..Area=4,746 ac ~i"

.. RunoftVolume=5.010af '~:_
Runoff Depth>12.82" .
FloW Length=830'
Tc';28.2 min .
CN=99,,'

".
,.

,..'

Type 1I·24-hr
. Rainfall=13.00~
Runoff Area=4;960 BC ;~
Runoff,..Y.olume.=5.29.7..af "I!~

. R\J.f!offP_epth>12~1!2~ _
Flow Length=860'
Tc=29,9 min .,

CN=9~

os·

0'0 i 2 j 4 5 8 l' B g 10 , I I~ 13 1'4 l'S Iii 17 1'8 109 20 ~I ~.~ 23 ;i4
11,," (hotlnl)
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2000 year storm·heavy
Prepared by (enler your company name here)
HydroCAfX!) 7.10 sin 000920 02005 HvdroCAD Sohware Solutions lLC

Type 1/ 24-hr Rainfal/=13.00"
Page g

41412006

2000 year storm·heavy
Prepared by {enter your company name here}
HydroCAI)(!)7.10 sin 000929 e200S HvdroCAD Software Solutions lLC

Type 1/ 24·hr Rainfall=13.00"
Page 10
41412!lQ§

Subcalchment DDR: (new node) Subcalchment E: vegetated final cover

Runoff 9.17 cls@ 12.10 hrs. Volume= 0.781 af. Oeplh>12.84· Runoff 50.54 cis @ 12.20 hrs. VoIume= 5.285 af. Oepth>12.82·

loff by SCS TR-20 method. UH=SCS. Time Span= 0.00-24.00 hrs. dl= 0.05 hrs
.pe II 24·hr Rainfall=13.00·

Runoff by SCS TR·20 method. UH=SCS. Time Span= 0.00-24.00 hrs. dt= 0.05 hrs
Type II 24·hr Rainfall=13.00·

Area (ac) eN Description
0.730 99

Area (ae) eN Description
4.946 99

Tc Length Slope Velocity Capacity Oesctiption
(min) (feell (ftIft! (ft/secl (efs)
17.4 300 0.1430 0.3 SheelFlow,

Grass: Dense n= 0.240 P2= 2.60'
0.2 80 0.1430 6.1 Shallow Concentrated Flow.

Unpaved Kv= 16.1 Ips
0.1 15 0.0400 4.1 Shallow Concentrated Flow.

Paved Kv= 20.3 Ips
0.1 25 0.1667 6.6 Shallow Concentrated Flow,

Unpaved Kv= 16.1 Ips
1.1 190 0.0071 3.0 211.96 TrapNeelRecl Channel Flow.

BoI.W=O.OO· 0=4.SO· Z= 4.0 & 3.0·f Top.W=31.SO· n= 0.070
18.9 610 Total

Subcatchmenl DDR: (new node)

Tc Length Slope Velocity Capacity Description
(minI (feel) IftIft) 1ft/sec) (cis)
10.1 90 0.0500 0.1 Sheet Flow,

Grass: Dense n= 0.240 P2= 2.60·
5.5 60 0.1000 0.2 Sheet Flow,

Grass: Dense n= 0.240 P2= 2.60'
9.3 ISO 0.1700 0.3 SheelFlow,

Grass: Dense n= 0.240 P2= 2.60·
0.4 170 0.1700 6.6 Shallow Concentrated Flow,

Unpaved Kv= 16.1 fps
0.4 SO 0.0045 2.0 108.55 TrapNeelRect Channel Flow.

BolW=O.OO· 0=3.32' Z= 6.0 & 4.0·f Top.w=33.20· n= 0.070
1.8 320 0.0105 3.0 148.58 TrapNeelRect Channel Flow.

BoI.W=O.OO· 0=3.32' Z= 6.0 & 3.0 'f Top.W=29.8B· n= 0.070
27.5 840 Total

Hydrogr.ph
Subcalchment E: vegetated final cover

. .~..'type .1I24~hr
Rainfall=13.00"
Runoff Area=4i946 ac

t.! .Runciff VolurTll~=5.285af·
Runoff Depth>12.82" ~

. I=lo~ °Le.ngth=S"40·-· ~~ ..
Tc=27.5 m"in .1:

CN=99

.:;/; ~-:.
D~~~~~~~~.·

o I 2 3 • 5 II 1 8 9 to 11 12 13 14 15 16 11 18 10 20 11 22 23 24
TIme lhoutl)

55

15'

20

"

"

H~drogr.ph

10 II " 13
Tim. Ih~l'nJ

5"

':

Type ir 24~hr
.' . Riiinfilll:i13;OO"

ROntiffArea=O;730 ae /
.. Ru~offVofume=O.181-af .~

Runoff Depth>12.84"
F1ow_Length~610'_

Tc_~~8.9min'

CN=993'

2:

2000 year storm·heavy
Prepared by (enter your company name here)
HydrcCA[)® 7.10 sin 000929 (tJ 2005 H'fdroCAD Software Solutions lLC

Type II 24-hr Rainfal/=13.00"
Page 11
41412006

2000 year storm·heavy
Prepared by (enter your company name here)
HydroCA[)@)1.10 sIn 000929 © 2005 H'z'droCAO Software SolU1ions LLC

Type II 24·hr Rainfal/=13.00·
Page 12
41412006

Subcatchment F: vegetated final cover Subcalchment FFR: vegetated final cover

Runoff 48.59 efs@ 12.20 hrs. VoIume= 5.143 af. Oepth>12.82· Runoff 53.96 cis @ 12.22 hrs. Volume: 5.885 af. Oeplh>12.82·

Runoff by SCS TR-io method. UH=SCS. Time Span= 0.00·24.00 hrs, <It= 0.05 h'"
Type II 24-hr Ralnfall=13.00·

Area lac) eN DesCription
4.814 99

Runoff by SCS TR·20 method. UH=SCS, Time Span= 0.00-24.00 hrs. dt= 0.05 hrs
Type II 24·hr Rainfall=13.00·

Area (ac) CN Description
5.510 99

Tc Length Slope Velocity Capacity Description Tc Length Slope Velocity Capacity Description
(min) (feet) (ftIft) (ft{sec) Ids) (min) (feet) IftIft) 1ft/sec) (cis)

10.1 90 0.0500 0.1 SheelFlow, 8.2 70 0.0500 0.1 Sheet Flow,
Grass: Dense n= 0.240 P2= 2.60' Grass: Dense n= 0.240 P2= 2.60·

5.5 60 0.1000 0.2 Sheet Flow, 7.6 90 0.1000 0.2 Sheet Flow,
Grass: Dense n= 0.240 P2= 2.60' Grass: Dense n= 0.240 P2= 2.60·

9.3 lSO 0.1700 0.3 Sheet Flow, 8.9 140 0.1667 0.3 Sheet Flow,
Grass: Dense n= 0.240 P2= 2.60' Grass: Dense n= 0.240 P2= 2.60'

0.4 175 0.1700 6.6 Shallow Concentrated Flow. 0.3 135 0.1667 6.6 ShlUow Concentrated Flow,
Unpaved Kv= 16.1 fps Unpaved Kv= 16.1 fps

2.7 360 0.0050 2.2 lSO.56 TrapNeelRect Channel Flow, 0.1 15 0.0400 4.1 Shallow Concentrated Flow,
BoI.W=O.OO· 0=3.68' Z; 4.0 & 6.0 'f Top.W=36.80· n= 0.070 Paved Kv= 20.3fps

28.0 B35 Total 0.1 20 0.1667 6.6 Shallow Concentrated Flow.
Unpaved Kv= 16.1 Ips

Subcalchment F: vegetated final cover 4.3 610 O.OOSO 2.3 168.52 Trap/VeelRecl Channel Flow,
Bot.W=O.OO· 0=4.00' Z= 6.0 & 3.0 or Top.w=36.00· n= 0.070

Hydrogr.ph 29.5 1,080 Total

~ ...

..~.

~,
','

Type II 24·hr
Rainfall=13.00·;
Runort Area:;=4;814 ilc
Runoff Volume=S.143 af .i,

B~l1.orr Q.ep~h..>~ ~~1!2_"_
Flow length=83S'
Tc=28.iJ min .'
CN=99 ~..

j;~~
D~~~~~~~~

o t 2 3 .. 5 0 7 e 9 10 II 12 13 ... 15 III 17 18 19 20 21 22 23 24
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2000 year storm-heavy
Prepared by (enler your company name here)
Hl(droCAO@7.10 sin 000929 <02005 HydroCAO Software Solutions Lle

Type II 24-hr Rainfall=13.00"
Page 13
414/2006

2000 year storm-heavy
Prepared by {enter your company name here}
HydroCAOO) 7.10 sin 000929 a:> 2005 HlJdroCAD Software Solu1ions LlC

Type 1124-hr Rainfall=13.00"
Page 14
4/4/2006

Subcatchment FFR: vegetated final cover Subcatchment G: vegetated final cover

Runoff 49.93 cls@ 12.20 hrs, VoIume= 5.284 af, Oepfh>12.82·

Tc Length Slope Velocity Capacity Description
(min) (feel) (fllft) (fl{sec) (ds)
10.1 90 0.0500 0.1 Sheet Flow,

Grass: Dense n= 0.240 P2= 2.60-
5.5 60 0.1000 0.2 Sheet Ftow,

Grass: Dense n= 0.240 P2= 2.60'
9.3 150 0.1700 0.3 sheelFlow,

Grass: Dense n= 0.240 P2= 2.60'
0,4 175 0.1700 6.6 Shallow Concentrated Flow,

Unpaved Kv= 16.1 fps
2.7 370 0.0050 2.3 153.25 Trap!VeelRect Channal Flow,

Bo1.W=O.OO' 0=3.86' Z= 3.0 & 6.0 'f Top.W=34.74· n- 0.070
28.0 845 Tolal

4.946 99
Area (ac) eN Descriplion

Runoff by SCS TR-20 method. UH=SCS. Time Span= 0.0D-24.00 hrs. dl= 0.05 hrs
Type" 24·hr Rainfall=13.00·

.or

Typell·24·hr .
Rainf;III=13,OO~

RUiloff-Area=5,510 ac
.. Ru~off··Voluine=5.8B5af ~
RunoffDepth>.12~82"

Flow Length=1.0BO~

Tc";29.5min
CN=99 ~

.~
~ ~k

oJ~~~~~~~~
o I 1 J 4 S 6 1 e 9 10 II 11 13 14 15 til 11 III 19 20 11 22 13 24

Tim. Chou,..1

"

"

Subcatchment G: vegetated final cover

".
50:

<15"

35"

JO.

25· .

>D'

os·

10' •

Type II. 24-hr
~alnfaU:=13.00"

Runoff Area=4;946 Be
Runoff VOlume=5.284 af
RiinoffDeptti>'12~iii'- 
Flow Length=84S' .
1c=28.Oo min

. CN=99

:6.

2000 year storm-heavy
Prepared by (enler your company name here)
HvdroCAJ:)@)7.10 sin 000929 e 2005 HydroCAD Software Solutions lLC

Type II 24-hr Rainfall=13.00
Page 15
4/4/2006

2000 year storm,heavy
Prepared by (enler your company name here)
HvdroCA!)(!) 7.10 sin 000929 ©200S HydroCAD Software Solutions LLC

Type II 24·hr Rainfal/=13.00·
Page 16
4/4/2006

Subcatchment HR: vegetated final cover Subcatchmentl: runon east of OSDF

Runoff 48.22c1s@ 12.18hrs. VoIume= 4.905 af. Oeplh>12.82' Runoff 6.24 cls@ 12.12 hrs. Volume= 0.517 af, Depth>11.71-

Runoff by ses TR-20 method, UH=SeS, TIme Span= 0.DO-24.00 hrs, dt= 0.05 hrs
Type II 24·hr Rainfall=13.00'

Area (ac) eN Description

Runoff by ses TR·20 method. UH=SCS, Time Span= 0.DO-24.00 hrs, dt= 0.05 hrs
Type" 24-hr Rainfall=13.00·

Area (ac) eN Description
4.590 99 0.530 90

Hydroqrlph

Subcatchment HR: vegetated final cover

..',

Subcatchmentl: runon east of OSOF

Typelr24~hr

Rainfall=13.00"
Runoff Area=O.S30 ae

. Runoff·VC>tume=O.517,af ~:.

Runoff Depth>11.71"
Flow Length=26S'
Te=20.4mln
CN;::90,-

Tc Length Slope Velocity Capacity DesCliption
(min) (feet) (fllft) (fl{sec) (cis)

19.9 210 0.0500 0.2 Sheet Flow,
Grass: Dense n= 0.240 P2= 2.60'

0.5 55 0.0075 1.8 37.74 TrapNeeJRecI Channal Flow,
Bo1.W=O.OO· 0=2.03' Z= 4.0 & 6.0 'f Top.W=20.30' n= 0.070

20.4 265 Talal

0'0' 1 :1 ;) • s" 0 1 D "g' 10 11 17 13' t"." 15 10· 11 18· 19 20· 71 27 23 74
IIm·lhlN,.,

~;.Type II 24·hr .
Ralnfall=13,OO'!·

- Runoff.Area=_4;5~O ac .
Runoff 'lo(umQ=!1.90S af
8."'f!off_Q~p~n.?1Z;1l.2_"

Flow Length=850'
TC=26.2 min~ - . '" - .
CN=9)}- .

"

50·

0'0 i 2 i • 5 6 .; 8 9 10 1" 12 1"3 I:' 15 10 17 16 19 20 :II 2'2 23 2:'
TJITM (noun)

>D'

!S.

JO -

"

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (fl{sec) (cis)
10.1 90 0.0500 0.1 Sheet Flow,

Grass: Dense n= 0.240 P2= 2.60'
4.8 50 0.1000 0.2 Sheet Flow,

Grass: Dense n= 0.240 P2= 2.60'
9.3 150 0.1700 0.3 SheelFtow,

Grass: Dense n= 0.240 P2= 2.60'
0.4 160 0.1700 6.6 Shallow Concentrated FlrNi,

Unpaved Kv= 16.1 Ips
1.6 400 0.0100 4.2 612.82 TrapNeeJRect Channal Flow,

BolW=O.OO' 0=5.70' Z= 3.0 & 6.0 'f Top.W=51.30· n= 0.070
26.2 850 Tolal
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2000 year storm-heavy
Prepared by {enter your company name here}
HvdroCAD® 7.10 sfn 000929 CO 2005 HydroCAD Software SoluHons Lle

Type fl24-hr Rainfafl=13.00
Page 21
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2000 year storm-heavy
Prepared by (enter your company name here}
H'r'droCAO@ 7,10 sin OC0929 © 2005 HydroCAD Software Solutions lLC

Type 1/24-hr Rainfal/=13.0Q"
Page 22
4/412006

Subcatchment L: runon east olOSOF Subcatchment M: runon east of OSDF

Runoff 14.28 efs@ 12.31 hr.;. VoIume= 1.653 ai, Oeplh>11.15· Runoff 41,83 efs @ 12.59 hr.;. VoIume= 6.693 al. Oeplh>11.10·

,fj by SCS TR-20 melhod, UH=SCS, Time Span= 0.00-24.00 hrs, dl= 0.05 hr.;
f124-hr Rainfall=13.00·

Runoff by SCS TR·20 method, UH=SCS, TIme Span= 0.00-24.00 hr.;, dl= 0.05 hr.;
Type II 24-hr Rainfall=13.00·

Area (ac) eN Description
1.779 86

Area (ae) CN Description
7.234 86

Tc Lenglll Slope Velocity Capacity Description
(min) (feet) (ftItt) (ttlsec) (efs)
34.9 300 0.02SO 0.1 ShoetFlow,

Grass: Dense n=0.240 P2= 2.60'
0.9 140 0.02SO 2.5 Shallow Concentrated Flow,

Unpaved Kv= 16.1 Ips
0.9 170 0.0375 3.1 Shallow Concentrated Flow,

Unpaved Kv= 16.1 Ips
0,5 gO 0.D105 3,0 148.58 TrapIVeelRect Channel Flow,

BoLW=O.OO' 0=3.32' Z= 6.0 & 3.0 '( Top.w=29.88' n= 0.070
37.2 700 Tolal

Tc Lenglll Slope Velocity Capacity Description
(min) (feel) (ftItt) (ttlsee) (efs)
SO.3 300 0.0100 0.1 SheatFlow,

Grass: Dense n= 0.240 P2= 2,60·
3.1 3SO 0.0139 1.9 Shallow Concentrated Flaw,

Unpaved Kv= 16.1 Ips
1.4 180 0.0167 2.1 Shallow Concentrated Flow,

Unpaved Kv= 16.1 fps
4.7 360 0.0125 1.3 3.00 Trap/VeelRect Channel Flow,

8oI.W=0.00' 0=0.82' Z= 4.0 & 3.0 '( Top.W-5.74' n= 0.070
59.5 1,190 Tolal

Subcatchment L: runon east of OSOF Subcatchment M: runon east of OSOF

20 21 122324

......
~. . Typ:e:II:24~hr ,
;: Rai'nfan;"1 ;3;OO~

:;.' .. ~(lrjoff.Area=7;234 ae
~... ' ROntiffVo.lume=6.693·af
~. . RUnQff:Oepth?,j.1_~to_~ '" .
~ FlOW :.length=1,J1.90'_
:: .. Tc?=:59.5 m.ln

:1~-C~N=~8~:Ei"'~~~.'-J~'~' :::;;::'"::l~,~"~~~~
o 1 1 3 4 5 6 1 6 g 101112 13 14 15 10

nmt Chou,.)

~:: •...~.Ty'peI124~hr.
Rainfan=13,OO~

RlirioffArea=1 ;779 lie 
RunofiVolume:::1.653.af ..
Runoff Dept~>11.1!1"

_,=1!>\r{~~,!gtl!=7.oQ·.
Tc::37.2 min
CN=86

-..,J.:L·
Dl~~~~~~~

o I ~ 5 6 7 agiO II 12 13 16 11 18 19 20 21 22 2J 24
Tltntl(ltounl

.
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2000 year storm-heavy
Prepared by (enter your company name here}
HvdroCAOO) 7.10 sin 000929 @2005 HydmCAD Software SolutionslLC

Type fl24·hr Rainfal/=13.00"
Page 23
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2000 year storm-heavy
Prepared by (enter your company name here}
HydroCAf:)@ 7,10 sin 000929 <02005 HydroCAD Software Sah.rtions lLC

Type /I 24-hr Rainfafl=13.00"
Page 24
41412006

Subcatchment N: runon east olOSOF Subcatchmenl 0: runon east of OSDF

Runoff 77.52 efs@ 12.45 hr.;, VoIume= 10.687 ai, Oepth>10.99· Runoff 78.19 cis @ 12.40 hr.;, VoIume= 10.149 af, Oeplh>11.14·

Runoff by SCS TR-20 method, UH=SCS, TIme Span= 0.00-24.00 hrs. dl= 0.05 hr.;
Type II 24-hr Rainfall=13.00·

Runoff by SCS TR-20 method, UH=SCS. TIme Span= 0.00-24.00 hr,;, <11= 0.05 hr.;
Type II 24·hr Rainfali=13.00·

Area (Be) CN Description
11.664 85

Area (ae) CN Description
10.935 86

Tc Lenglll Slope Velocity Capacity Description
(min) (feel) (ftItt) (Wsec) (cis)

38.3 300 0.0198 0,1 Sheet Flow,
Grass: Dense n= 0.240 P2= 2.60'

5.7 770 0.0198 2.3 Shallow Concentrated Flow,
Unpaved Kv= 16.1 fps

4.4 395 0.0100 1.5 61.88 Trop/Vee!Rect Channel Flow,
BoLW=O.OO' 0=1.17' Z= 58.0& 3.0'( TopW=71.3T n=0.070

48.4 1,465 Total

Tc Length Slope Velocity Capacity Description
(min) (feel) (ftItt) (ttlseel (efs)
38.1 300 0.0200 0.1 SheatFlow,

Grass: Dense n= 0.240 P2= 2.60'
3.1 420 0.0200 2,3 Shallow Concentrated Fla.v,

Unpaved Kv= 16.1 Ips
2.8 250 0,0100 1.5 63.91 Trap/Vee!Rect Channel Flow,

Bot.W=O.OO' 0=1.17' Z= 60.0 & 3.0 'r Top.w=73.71' n= 0.070
44.0 970 TOlal

Subcatchment N: runon east of OSOF Subcatchment 0: runon east of OSDF

Hydrograph

as~

Ill'

75'

III

"10

50

:l5
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"20

"

TYP!!II~4-br
Raii1filll~13,OO"

ROribff"Area=1'1':664 ac- ...
. .. Runoff_Volume:::10.687:.af

RunoffQeptl1>10;99'"
Flow Leiigtti:;1,46Si . ,;

Tc=48.4min· 1m
'.. G~~8~. . I ~ -. -.

J~
" 5 6 1 II 0 10 11 12 13 14 15 16 17 III 19 20 21 22 13

Tim. (houn)

Typ~ .11 ~~fir 0'

Rainfall"'13.00~,'.' I
: Runoff'Are-a=10;935 ac' ,;. - -

: RunoffVoiume';10:t49.af .. _ .11

,,' Runoff Deptl1>11.14~' :;!
.. FIQW LeQglh:;!!70': .
" Tc::;4,\.Omin·'· I
»' I: qN.==8~ •..• .

:- I
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2000 year storm-heavy
Prepared by (enler your company name here)
HvdroCAO@ 7.10 sin 000929 @2005 H'idroCAO Software Solutions lLC

Type II 24-hr Rainfall=13.00·
Page 26
41412006

Subcalchmenl Q: runon east of OSDF Reach 1: runoff channel

Runoff 11.56 cis @ 12.36 hrs. VoIume= 1.428 af. Deplh>11.28' (65] Warning: Inlet ~evalion not specified

Routing by Slor·lnd+Trans method. Time Span= 0.00-24.00 hrs. dt= 0.05 hrs
Max. Velocity= 1.5 Ips. Min. Travel Time= 4.6 min
Avg. Veiocity = 0.6 Ips. Avg. Travel Time= 11.1 min

Peak Depth= 2.59' @ 12.14 hrs
Capacily at bank full= 1,099.51 cfs
0.00' x 8.29' deep channel. n= 0.070
Side Siope Z·value= 6.0 4.0·r Top Width= 82.90'
Length= 405.0' Slope= 0.0035 'r

Reach 1: runoff channel

'off by SCS TR-20 method. UH=SCS. Time Span= 0.00-24.00 hIS. dl= 0.05 hrs
e II 24·hr Rainfall=13.00'

Area (ael eN Description
1.520 87

Tc Length Slope Velocity Capacity Description
(min) (Ieel) (tUft) (It/sec) (cis)

38.1 300 0.0200 0.1 Sheet Flow,
Grass: Dense n= 0.240 P2= 2.60-

1.8 250 0.0200 2.3 Shallow Concentrated Flow,
Unpaved Kv= 16.1 Ips

0.8 170 0.0100 3.4 543.34 TrapIVeelRect Channel Flow,
BoI.W=O.OO· D=4.08· Z= 5.7 & 13.5·r Too.w=78.34· n= 0.070

40.7 720 Total

Inflow Area::;
Inflow
Outflow

4.768 ac. Inflow Depth> 12.71"
52.44 cfs @ 12.08 hrs. VoIume=
49.07 cls@ 12.22 hrs. Volume=

5.051 af
5.034 af. Atten= 6%. Leg::: 8.5 min

~....

I" 15

Inflow Area=4.768
Peak Oepth=2.59'
Max Vel=1.5 (ps
n=0.070
L=405.0' 
5=0.0035 ',.
Capacity=1,099.51

"/"41~~~~.'1.
o i :2 3 .. 5 0' ; II g 10 11 12 13

TIIIM (hounl

....

IS·

_os.
~ JO.,.
... 25'

Typel124~hr
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Reach 2: runoff channel Reach 3: runoff channel

{65) Warning: Inlet elevation not specified [651 Waming: Inlel elevation nol specified

Inflow Area =
Inflow
OutflaN

10.970 ac. Inflow Depth> 12.62'
104.36 cfs @ 12.23 hrs. VoIume=
102.73 cfs @ 12.32 hrs, Volume=

11.538al
11.513al. Alien= 2%. Lag= 5.4 min

Inflow Area =
Innow
Outflow

18.339 ac. Inflow Depth> 12.44'
155.41 cIs@ 12.30 hrs. VoIume=
153.39 cis @ 12.37 hrs. VoIume=

19.009 af
18.973 at. Alien= 1%. Lag= 4.6 min

Routing by Sior-Ind+Trans method. Time Span= 0.00-24.00 hrs. dt= 0.05 hrs
Max. Velocity: 2.2 Ips. Min. Travel Time= 3.0 min
Avg. Velocity = 0.9 Ips, Avg. Travel Time= 7.0 min

Peak Depth= 2.94' @ 12.27 hrs
Capacity at bank lull= 880.57 cfs
0.00' x 6.57' deep channel. n= 0.070
Side Slope Z·value= 6.0 5.0'f Top Widlh= 72.27'
Len9th= 385.0' Slope= 0.0064 'r

Routing by Stor-Ind+Trans method. Time Span= 0.00-24.00 hIS. dl= 0.05 hrs
Max. Velocity: 2.7 fps. Min. Travel Time: 2.5 min
Avg. Velocity = 1.1 Ips, Avg. Travel Time: 5.9 min

Peak Depth= 3.58' @ 12.33 hrs
Capacity at bank full= 881.67 cis
0.00' x 6.26' deep channel, n= 0.070
Side Slope Z·value= 3.0 6.0 'r Top Width= 56.34'
Lenglh= 405.0' Slope= 0.0075 'r

Reach 2: runoff channel Reach 3: runoff channel

InfIQwAfe.a-='18.339
Peak-Depth=3;58"
Max Val;;2,7 iPs .

n=O.Q70
L=405;0'
5=0.0075 'r.
Capaci~y=681,67 ~fS
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Reach 3R: (new node) Reach 4: runoff channel

[401 Hint: Not Described (OuUlow=lnflow) {55] Warning: Inlet elevation not specified

'JwArea ~

lOW

,utflow

31.353 ac, Inflow Deplh > 11.04
160.0B cfs@ 12,5B hIS, VoIum~

160,OB cfs @ 12,56 hIS, VoIume~

26.B44 af
28.644 af, Atten= 0%, Lag: 0.0 min

Inflow Area =
Inflow
Outflow

25.064 ac, Inflow Deplh > 12.41"
206.22 cfs@ 12.34 hIS, VoIum~
203.76 cfs@ 12.42 hIS. VoIum~

25.911 al
25.859 at, Atten= 1%, Lag= 4.9 min

Reach 4: runoff channel

Routing by Stor-Ind+Trans method, Time Span::: 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.4 fps. Min. Travel Time= 2.7 min
Avg. Velocity: 1.0 Ips. Avg. Travel Tjm~ 6.3 min

Peak Depth~ 4.12·@ 12.37 hIS
Capacity at bank lull~ 590.36 cfs
0.00' x 6.14' deep channel, n~ 0.070
Side Slope Z-value~ 4.0 6.0 'f Top Widlh; 61.40'
Lenglh: 395.0' Slop~ O.QQ50 'f

I
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Reach 3R: (new node)

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
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Reach 5: runoff channel Reach 6: runoff channel

165J Warning: Inlet elevation nol specified 165J Warning: Inlet elevation nol specified

Inflow Area:::
Inflow
Outflow

29,676 ac, Inflow Deplh > 12.45"
236.60 cfs @ 12.39 hIS. VoIum~
234.19 cfs @ 12.47 hrs. VoIum~

31.002 af
30.942 af, Atten::: 1%, lag= 4.7 min

Inflow Area :;
Inflow
Outflow

34.624 ac. Inflow Deplh > 12.46"
262.61 cfs @ 12.44 hrs. VoIum~
259.67 cfs @ 12.53 hIS. VoIum~

36.226 af
36.144 af. Atten:=: 1%. Lag= 5.5 min

Routin9 by Ster-Ind+Trans method, Time Span~ 0,00-24.00 hIS. dt; 0.05 hIS
Max. Velocity: 2.5 Ips. Min. Travel TIm~ 2.7 min
Avg. Velocity; 1.1 Ips. Avg. Travel TIm~ 6.1 min

Peak Deplh: 4.53' @ 12.42 hrs
Capacity at bank full: 360.07 cfs
0.00' x 5.32' deep channel. n: 0.070
Side SiOPe Z-value: 6.0 3.0·f Top Width= 47.66'
Length: 405.0' SIOP~ 0.0050 'f

Routing by Sier-Ind+Trans method. TIme Span: 0.00-24.00 hrs. dt~ 0.05 hrs
Max. Velocity: 2.6 Ips. Min. Travel TIm~ 3.1 min
Avg. Velocity = 1.2 Ips. Avg. Travel TIm~ 7.1 min

Peak Deplh; 4.71'@ 12.46 hrs
Capacily at bank full: 433.33 cfs
0.00' x 5.70' deep channel. n: 0.070
Side Slope Z-value: 6.0 3.0'r Top Width~ 51.30'
Lenglh~ 490.0' SIOP~ 0.0050 'f

Reach 5: runoff channel Reach 6: runoff channel
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Reach 7: east runon ditch Reach 7R: (new node)

(43) Hint Has no inflow (Outflow=Zero) {65J Warning: Inlet elevalion nol specified

Reach 7: east runon ditch

Juting by Stor-Ind+Trans method, Time Span: 0.00-24.00 hrs. dt= 0.05 hrs
Max. Velocity::; 0.0 fps, Min. Travel Time= 0.0 min
Avg. Velocily = 0.0 Ips, Avg. Travel Tim~ 0.0 min

Peak Depth= 0.00' @ 0.00 he;
Capacily al bank luli= 104.13 ds
0.00' x 3.10' deep channel, n= 0.070
Side Slope Z-value= 4.0 3.0 'f Top Widlh= 21.70'
Length= 395.0' Slop~ 0.0125 'f

Routing by Slor-Ind+Trans method. Time Span: 0.00-24.00 hrs. dt= 0.05 hrs
Max. Velocity: 2.6 Ips. Min. Travel Time:: 3.8 min
Avg. Veiocity = 1.2 Ips, Avg. Travel TIm~ 8.5 min

Peak Depth= 4.81'@ 12.56 he;
Capacity al bank fuil= 496.85 ds
0.00' x 6.00' deep channel. n= 0.070
Side Slope Z-value; 6.0 3.0·f Top Width= 54.00'
Lenglh~ 610.0' Slop~ 0.0050 Of

41.049 af
40.936 af, Atten: lillo, Lag= 6.7 min

39.414 ae, Inflow Depth> 12.50
279.05 ds @ 12.51 he;, Volum~
275.08 ds@ 12.62 he;, VoIum~

Inflow Area;:
Inflow
Outflow

0.000 al0.00 ds @ 0.00 he;. VoIum~

Hydrogr.ph
Reach 7R: (new node)

Hydroguph

Inflow Area=39.414
Peak'[l:ePtt~=4JJ1'•
Max Vel=2.6fps
n=0.Q70

. L=610.·0!·
5:::D,Q059:r
Capacity=496.85 cfs
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Reach 8: east runon ditch Reach OR: (new node)

(65) Warning: Inlel elevalion nol specified (65) Warning: Inlet efevation not specified

Inflow Area;:
Inftow
Outflow

7,234 ac, Inflow Depth > 11.10'
41.83 ds @ 12.59 he;, VoIum~

41,21 ds@ 12.74 he;, VoIum~
6.693 af
6.667 af, Atten= 1%, Lag~ 8.9 min

Inflow Area =
Inflow
Outflow

44.924 ac. Inflow Depth> 12.51·
295.75 ds @ 12.60 he;. VoIum~
294.87 ds @ 12.63 he;, VoIum~

46.821 af
46.788 af. Allen;; 0%. Lag= 1.7 min

Rouling by Slar-lnd+Trans melhod, Time Span= 0.00-24,00 he;, dl= 0.05 hrs
Max. Velocity=: 1.3 'ips, Min. Travel Time= 5.0 min
Avg. Velocily = 0.6 Ips, Avg. Travel Tim~ 10.9 min

Peak Depth= 1.01'@ 12.66 he;
Capacity at bank lull= 768.96 ds
0.00' x 3.01' deep channel, n= 0.070
Side Slope Z-value= 58.0 3.0 Of Top Widlh~ 183.61'
Lenglh~ 405.0' Slop~ 0.0100 Of

Routing by Star-Ind+Trans method, Time Span= 0.00-24.00 he;, dt= 0.05 he;
Max. Velocity: 3.3 fps, Min. Travel Time: 1.0 min
Avg. Velocity = 1.5 Ips, Avg. Travel Tim~ 2.1 min

Peak Depth= 5.10'@ 12.61 hrs
Capacity at bank luli; 456.66 ds
0.00' x 6.00' deep channel, n= 0.070
Side Slope Z-value= 3.0 4.0 Of Top Widlh= 42.00'
Length= 190.0' Slop~ 0.0071 'f

Reach 8: east runon ditch Reach 8R: (new node)

Hydrogr.ph

Inflow-Area=44.924-
Peak Depth-=S:1 0'
~a~ Y~I:::~.~ fP-s
n=0;07{l· - -
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Reach 9: east runon ditch Reach 9R: (new node)

(651 Warning: Inlet elevation not specified {651 Warning: Inlet elevation not specified

wAIea=
N

.,~ow

18,898 ac, Inflow Depth> 11.02'
110.42 cfs@ 12.54 hr>, VoIume=
108.78 cfs@ 12.68 hr>, VoIume=

17.353 af
17.290 af. Atten= 1%. Lag= 8.4 min

Inflow Area =
Inflow
Oulflow

45.654 ac, Innow Depth> 12.50'
296.23 cfs @ 12.62 hr>, Volume:
295.55 cfs @ 12.65 hr>, Volume:

47.570 af
47.540 af. Atten::; 0%, Lag::; 1.4 min

Routing by Slor·lnd+Trans method, TIme Span= 0.00-24.00 hr>, dt= 0.05 hr>
Max. Velocity: 1.7 fps, Min. Travel Time= 4.7 min
Avg. Velocity = 0.8 Ips, Avg. Travel TIme= 10.2 min

Peak Depth= 1.43'@ 12.60 hr>
Capacity at bank lull= 5.717.07 cIs
0.00' • 6.31' deep channel, n= 0.070
Side Slope Z·velue= 60.0 3.0 'f Top Width= 397.53'
Length= 475.0' Slope: 0.0100 'f

Routing by Stor·lnd+Trans method. Time Span::; 0.00-24.00 hrs. dt= 0.05 hrs
Max. Velocity:; 3.4 fps. Min. Travel Time: 0.8 min
Avg. Velocity = 1.5 Ips. Avg. Travel Time= 1.9 min

Peak Depth= 4.18'@ 12.63 hr>
Capacity at bank full= 686042 cfs
6.00' • 6.00' deep channel. n= 0.070
Side Slope Z-value= 3.0 4.0 'f Top Width= 48.00'
Length= 170.0' Slope: 0.0083 'f

Reach 9: easl runon ditch Reach 9R: (new node)

Hydrograph Hydrounph

Inflow Area=45.654
Peak Depth=4.18"
,.,ax V~I:::3.4 fps
n=0.070
L=170.0'
S=iJ.0083 "/'

.Capadiy=688.42 efs'
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Reach 10AR: (new node) Reach 11: (new node)

[65J Wamlng: Inlet elevation not specified (65) Warning: Inlet elevation not specified

Inflow Area =
Inflow
Outflow

48.664 ae. Inflow Depth> 12.52·
302.28 cfs @ 12.64 hr>, VoIume=
300.23 cfs @ 12.73 hr>. VoIume=

5O.759 af
50.631 af, AUen= 1%, Lag= 5.6 min

Inflow Area =
Innow
Outflow

29.833 ac. Innow Depth> 11.04
171.73 cfs @ 12.56 hr>, Volume:
171.26 cfs @ 12.59 hr>. Volume:

27.440 af
27.416 af, Anen= 0%. Lag= 2.0 min

Routing by Stor·lnd+Trans melhod, Time Span= 0.00-24.00 hrs. dt= 0.05 hr>
Max. Velocity: 2.7 Ips, Min. Travel Time= 3.3 min
Avg. Velocity = 1.2 Ips, Avg. Travel TIme: 7.6 min

Peak Depll1=4.00'@ 12.6&hr>
Capacity at bank full= 1,078.23 cfs
10.00' • 7.00' deep channel. n= 0.070
Side Slope Z·value= 6.0 3.0 'f Top Wldth= 73.00'
Length= 530.0' Slope: 0.0050 'f

Routing by Stor·lnd+Trans method. Time Span= 0.00-24.00 hr>, dt= 0.05 hr>
Max. Velocity: 2.5 fps, Min. Travel Time: 1.1 min
Avg. Velocity = 1.2 Ips. Avg. Travel Time= 204 min

Peak Depth= 2.65'@ 12.57 hr>
Capacity at bank lull= 543.34 cfs
0.00' • 4.06' deep channel. n= 0.070
Side Slope Z·value= 5.7 13.5 'f Top Width= 78.34'
Length= 170.0' Slope= 0.0100 'f

Reach 10AR: (new node) Reach 11: (new node)
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SUBCATCHMENT AREA AND HYDROCAD™ INPUT PARAMETERS FOR THE CALCULAnON OF
WEIGHTEDCN

2000 YEAR STORM DESIGN SCENARIOS

Subcalclunent Area Percent HSG Land Use CN Weighted Weighted
Label ofTotal Area Description AMC=2 CN CN(2)

(acres) % AMC=2 AMC=3
(I)

A 2.60 100% B/C vegetated final cover 74 98 99
(I)

B 1.64 100% B/C vegetated final cover 74 98 99
(I)

C 4.96 100% B/C vegetated final cover 74 98 99
(I)

0 4.75 100% B/C vegetated final cover 74 98 99
(I)

OOR 0.73 100% B/C vegetated final cover 74 98 99
(I)

E 4.95 100% SIC vegetated final cover 74 98 99
(I)

F 4.81 100% B/C vegetated final cover 74 98 99
(I)

FFR 5.51 100% SIC vegetated final cover 74 98 99
(I)

G 4.95 100% B/C vegetated final cover 74 98 99
(1)

HR 4.59 100% SIC vegetated final cover 74 98 99

1 0.53 100% C runon east ofOSOF 79 79 90
(I)

IR 0.81 100% B/C vegetated fmal cover 74 98 99

J 1.24 100% C runon easl ofOSOF 79 79 90
(I)

JR 2.20 100% B/C vegetated final cover 74 98 99

K 2.62 65% B runon east ofOSOF 69 73 86
35% C runon east ofOSOF 79

L 1.78 70% B runon east ofOSOF 69 72 86
30% C runon east ofOSOF 79

M 7.23 60% B runon east of OSOF 69 73 86
40% C runon east ofOSOF 79

N 11.66 75% B runon east of OSOF 69 72 85
25% C runon east ofOSOF 79

0 10.94 65% B runon east of OSOF 69 73 86
35% C runon east of OSOF 79

Q 1.52 50% B runon east ofOSOF 69 74 87
50% C runon easl ofOSOF 79

Note (I): The weighted curve number of the final cover system is assumed (a be 98. as consistent with the OSDF Filial Desigll Package. prepared by GeoSyntec Consultants for
the United States Department of Engergy. Fernald Environmental Management Project. in May 1997.
Nole (2): The Antecedent Moisture Condition (III) was calculated using the equation CN(III) '= 23CN(II) I 10+ O.13CN(II).

N/A - Not Applicable

2000 Year Storm Allachments.xls/C2
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2000 YEAR STORM DESIGN SCENARIO - HEAVY VEGETATION
SUMMARY OF CHANNEL ANALYSIS RESULTS

Channel Identification Channel Characteristics Hvdrolo ic Calculations Hvdraulic Calculations

Channel Design Section Minimum Longitudinal Manning Bottom Side Side HydroCAD HydroCAD Area of Perimeter Hydraulic Peak Flow Estimated Channel Peak Flow Lining

NameOI Status Scenario Shape Channel Slope'" n Widlh Slope Slope Node Q'" Flow P Radius. R Deplh'" Q'" Freeboard (~l Velocity Type(6)

Depth(ft) (%) B(ft) M,:I M,:I (cfs) A(sq ft) (ft) (ft) Y(ft) (crs) (ft) (fps)

suocatchment B existing 2000 DS vee 11.90 0.35% 0.070 0 6 4 I 52.4 NIA NIA NIA NIA NlA NIA N/A N/A

reach I existing 2000 DS vee 8.29 OJ5% 0.070 0 6 4 2 104.4 58.8 35.01 1.68 3.43 104.72 4.86 1.78 riprap

reach 2 existing 2000 DS vee 6.57 0.64% 0.070 0 6 5 3 155.4 64.71 38.35 1.69 3.43 156.18 3.14 2.41 riprap

reach 3 new 2000 DS vee 6.26 0.75% 0.070 0 6 3 4 206.2 71.64 36.89 1.94 3.99 205.62 2.27 2.87 riprap

reach 4 new 2000 DS vee 6.14 0.50% 0.070 0 6 4 5 236.6 94.61 44.40

'''I
4.35 235.89 1.79 2.49 riprap

reach 5 new 2000 OS vee 5.32 0.50% 0.070 0 6 3 6 262.6 99.83 43.54 2.29 4.71 261.31 0.61 2.62 riprap

reach 6 new 2000 OS vee 5.70 0.50% 0.070 0 6 3 7R 279.1 104.98 44.65 2.35 4.83 279.45 0.87 2.66 riprap

reach 7 new 2000 DS vee 3.10 1,25%1 0.070 0 4 3 8 41.8 16.94 16.03 1.06 2.20 41.83 0.90 2.47 grass

reach 7R new 2000 DS vee 6.0 0.50% 0.070 0 3 6 8R 295.8 109.82 45.67
2.401

4.94 296.75 1.06 2.70 riprap

reach 8 new 2000 DS vee 3.01 1.00% 0.070 0 58 3 9 110.4 64.13 88.70 0.72 1.45 109.94 1.56 1.71 grass

reach 8R new 2000 DS vee 6.0 0.71% 0.070 0 3 4 9R 296.2 91.04 37.16 2.45 5.10 296.83 0.90 3.26 riprap

reach 9 new 2000 DS vee 6.31 1.00% 0.070 0 60 3 11 171.7 89,97 106.76
0.

84
1 1.69 170.84 4.62 1.90 grass

reach 9R new 2000 DS trapezo,dol 6.0 0.83% 0.070 6 3 4 10AR 302J 87.65 36.74 2J9 4.22 303.53 1.78 3.46 riprap

reach 10AR new 2000 DS 'rapezoidal 7.0 0.50% 0.070 10 6 3 II 171.7 74.25 38.66 1.9~1 3.10 172.69 3.90 2.33 riprap

reach 11 new 2000 DS vee 4.08 1.00% 0.070 0 5.7 13.5 3R 180.1 70Jl 53.21 1.32 2.23 180.21 1.85 2.56 grass

2000 OS = 2000 Year Storm Design Scenario

2000 Year Stann AltachmenlslC3 heavy

Notes:
I. Channels are named after the corresponding subcatchment or reach.
2. Longitudinal slopes taken from existing topographic inronnation and Construction Drawings.
3. Peak now rates calculated by HydroCAD for each r~ach. Sec attachment C-I.
4. Calculated as the difference between minimum channel depth and peak now depth.
S. Calculated now rates using Manning's ~quation.

6. Maximum permissible velocity for grass lin~d channels is 5 fps.
Maximum permissible velocity for riprap tined channels is 12 fps.
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ADDENDUM TO SECTION 12.5

(REVISION 2B DUE TO CELL 8 CHANGE IN SIDE SLOPE & CREST SLOPE)

This addendum details the calculations that were revised within Section 12.5, OSDF Phase
V, Surface-Water Management System Design and Post-Clos.ure Hydrology, of the Final Design
Calculation Package for the Fernald Environmental Management Project (FEMP), due to the re
design of the Cell 8 cover system. This re-design encompasses the increase in impacted material
placement volume of Cell 8 through a change in side slope and crest slope. This addendum
discusses the modifications made to this calculation package as Revision 2B and as associated
with this modification.

For Revision 2B to this calculation package, the critical case for the Surface-Water
Management System Design was evaluated to confirm compliance with the Surface-Water
Management and Erosion Control (SWMEC) Plan and the OSDF Design Criteria Package
(DCP). This critical case is presented as the Construction Design Scenario, which considers the
25-Year, 24-Hour Storm., The surface water management system was modified to reflect the
design,changes resulting from the re-design of the Cell 8 cover ssytem and analyzed to verify the
adequacy of the designed surface water management features. For this submittal, only the East
and West OSDF Construction Design Scenarios were modified; it should be noted that Design
Cases A through C, detailed in this section, are not impacted, and therefore, are not presented.

In order to present the results of this DCN analysis in
attachments that summarize the modifications and updated
management system with regard to the DCN are presented.
subsequently and explained in further detail.

an efficient manner, only the
results for' the surface water

These attachments are listed

•

•

Attachment A-2 - Layout of Design Scenario and Design Case SWM Systems.
These layouts demonstrate the revised configuration of the OSDF. Each surface
water structure is labeled as identified in the hydrologic analysis.

Attachment A-8 - Nodal Network Diagrams. These diagrams demonstrate the
revised configuration of the surface water management system as a result of the
DCN.

• Attachment B-4 - Data for rime of Concentration Calculations. These data
demonstrate the revised flow paths used to calculate the time of concentration for the
revised configuration of subcatchments used in the hydrologic analysis.

GQ3309/F0420008
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• Attachment C-IA - HydroCAD Output Reports - 25-Year, 24-Hour Storm
Event, East OSDF Construction-Phase Design Scenario. This attaclunent
provides the results of the hydrologic modeling for the East OSDF Construction
Design Scenario for the 25-Year, 24-Hour Stonn, considered the critical case for
these calculations.

• Attachment C-IB - HydroCAD Output Reports - 25-Year, 24-Hour Storm
Event, West OSDF Construction-Phase Design Scenario. This attachment
provides the results of the hydrologic modeling for the West OSDF Construction
Design Scenario for the 25-Year, 24-Hour Stonn, considered the critical case for
these calculations,

• Attachment C-2 - Weighted Curve Number Calculations. These calculations
present the revised areas and Curve Numbers for the revised configuration of
subcatchments used in the hydrologic analysis,

• Attachment C-3 - Tabulated Analysis Results for Channels. These results
present the revised channel characteristics (i.e" geometry), flow within each channel,
and hydraulic characteristics including peak flow depth and available freeboard, for
the revised configuration of channels used in the hydrologic and hydraulic analysis,
The table has been modified to reflect these results for the East OSDF and West
OSDF Construction Design Scenario only, The remainder of the table (i.e., features
that have not been mod~fied), has been shaded in gray.

• Attachment C-4A - CulvertMaster Output Reports for Culverts. These reports
present the hydraulic analysis for the culverts, These reports are provided only for
those culverts in the East and West OSDP Construction Design Scenario that were
modified in design or were impacted by the DCN through altered flow rates,

• Attachment C-4B - Tabulated Analysis Results for Culverts. These results
present the revised physical characteristics (i.e" geometry) and profile (i,e" inverts)
of the revised configuration of culverts, The results also present the hydraulic
capacity, structural capacity, and required outlet protection for these culverts as a
result of flows analyzed based on the DCN. The table has been modified to reflect
these results for the East OSDP and West OSDF Construction Design Scenario only.
The remainder of the table (i,e" the features that have not been modified) has been
shaded in gray,

Based on the analyses for the design change of the expansion of Cell 8, all channels and
culverts are designed in accordance with the requirements of the SWMEC Plan and the DCP,

GQ3309/F0420008
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UU6136
East OSDF
Prepared by (enter your company name here)
HydroCAO@7.10 sIn 000029 @2005 HydroCAD Software Solutions lLC

Type II 24-hr Rainfall=4.70·
Page 2

41312006
Time span=O.QO-24.00 hrs. dl=O.05 hrs. 461 poinls

Runoff by SCS TR-20 method. UH=SCS
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment k vegetated final cover system Runoff Area= 1.964 ae Runoff Deplh>2.89-
Flow Length=380' Te=17.3 min CN=83 Runoff=6.81 efs 0.473 af

Subcatchment AA ronan area east of OSDF Runoff Area=2.70B ac Runoff Depth>2.12-
Flow Length=770' Te=16.B min CN=74 Runoff=6.97 efs 0.478 af

Subcatchment B: vegetated final cover system Runoff Area=1.17Q ae Runoff Depth>2.00""
Flow length=500' Te=6.2 min CN=83 RUllOff=5.75 cfs 0.265 af

Subcatchment BB: runon east of OSDF Runoff Area=O.761 Be Runoff Deplh>2.54'"
Flow Lenglh=470' Tc=9.1 min CN=79 Runoff=3.03 efs 0.161 af

SUbcatchment C: vegetated final cover Runoff Area=5.209 Be Runoff Depth>2.89-
Flow lenglh=870' Tc=20.7 min CN=83 Runoff=16.37 efs 1.255 af

Subcatchment CC: runon east of OSDF Runoff Area=O.121 ae Runoff Oepth>2.54-
Flow lenglh=110' Te=6.7 min CN=79 Runoff=O,52 efs 0.026 af

Subcalchment 0: vegetated final cover Runoff Area=5.131 ae Runoff Deplh>2.89'"
Flow lenglh=870' Te=20.1 min CN=83 Runoff=16.39 cfs 1.236 af

SUbcatchment ODR: unvegetated final cover system Runoff Area=O.730 ae Runoff Deplh>3.48'"
Flow Leng1h=610' Te=2.4 min CN=89 Runoff=4,49 cfs 0.212 af

Subcatchment E: vegetated final cover Runoff Area=5.092 ae Runoff Oepth>2.S0'"
Flow Lenglh=650' Te=19.7 min CN=83 Runotf=16.48 cfs 1.227 af

Subcatchment EE: runan north of borrow area Runoff Area=O.925 Be Runoff Depth>2.36'"
Flow Lenglh=420' Te=25,4 min CN=77 Runoff=2.10 cfs 0.182 af

Subcatchment F: vegetated final cover Runoff Area=5.053 ae Runoff Oepth>2.ag'"
Fklw length=860' Te=19.7 min CN=S3 Runoff=16.35 efs 1.217 af

Subcatchment FFR: unvegetated final cover system Runoff Area=5.510 ae RunoffOeplh>3,48M

Flow Length=1,080' Te=4.S min CN=89 Runotf=33.37cfs 1.599af

Subcatchment G: vegetated final cover Runoff Area=5.30Q ae Runoff Deplh>2.89-
Flow lenglh=880' Te=19.6 min CN=83 Runoff=17.13 cfs 1.279 af

e I Dtalrwv- DL8Qnm for Eat OSOF
Prllplred by (enteM" your company name here) 4fJ12O()e

HjoOroCAOO1.10 a1n00ClG'29 C2005H)'IkOCAOSon-rtSolu\lonaUC

Subcatchment GGR: construction laydown area Runoff Area=1.550 ae Runoff Depth>2.44"
Fklw lenglh=295' Tc=23.3 min CN=78 RUIlOff=3.86 cfs 0.316 af

Subcatchment HH: runon north of borrow area Runoff Area=0.548 ac Runoff Depth>2.54M

Flow length=320' TO=1J.9 min CN=79 Runoff=1.86 cfs 0.116 af

EaslOSDF
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41312006Subeatchmenl HR: un·vegetated final cover Runoff Area=4.590 Be Runoff Oepth>3.4S"
F60w Length=850' Tc=3.2 min CN=89 Runof(=28.80 cfs 1.333 af

Subcatchment II: runon area to borrOW' area Runoff Area=1.669 ae Runoff Depth>1.66"
Flow LBogth=660' 1c=23.0 min CN=68 Runoff=.2.73 cfs 0.230 af

Subcatchment IR: un vegetated final cover Runoff Area=O.810 Be Runoff Depth>3.4S"
flow length=S90' Tc=2.2 min CN=89 Runoff=5.01 cfs 0.235 af

Subcatchment JJ: ruoon area to borrow area Runoff Area=O.g14 ae Runoff Deplh>1.24"
flow Lenglh=1,200' 1c=41.9 min CN=62 Runoff=O.69 cIs 0.094 af

Subcatchment JR: u.....vegetated final cover Runoff Area=2.200 ae Runoff Depth>3.4S"
Flow length=900' Tc=3.5 min CN=89 Runoff=13.73 cfs 0,639 af

Subcatchment KK: runon area to borrow area Runoff Area=5.893 ae Runoff Depth>1.3r
Flow Length=1,190' Te=36,4 min CN=64 Runoff=5.63cfs 0.674af

Subcatchment L: runon north of borrow area Runoff Area=1.683 ae Runoff Deplh>2.2S"
Flow Length=430' Te=15.4 min CN=76 Runoff=4.88 cfs 0.320 af

Subcatchment R: runon north of borrow area Runoff Area=2.612 ac Runoff Depth>2.11'"
Flow lenglh=650' To=21.6 min CN=74 Runoff=5.83 cfs 0.460 af

Subcatchment S: runon north of borrow area Runoff Area=0.402 ae Runoff Oepth>2.44"
Flow Length=310' Te=27.9 min CN=78 Runoff=0.89 efs 0.082 af

Subcatchment U: runon east of OSDF Runoff Area=4.149 ae Runoff Depth>1.9S'"
Flow length=540' Tc=32.3 min CN=72 Runoff=6.57 cfs 0.674 af

Subcatchment V: direct runon to pond Runoff Area=O.274 ae Runoff Oepth>4.4S'"
Te=1.0 min CN=OS Runoff=2.03 cfs 0.102 af

Subcatchment W: runon east of OSDF Runoff Area=10.593 ae Runoff Deplh>1.00-
Flow leng!h=970' Te=12.6 min CN=72 Runoff=2B.8B cfs 1.733 af

Subcatchment X: runon east of OSOF Runoff Area=11.853 ae Runoff Oepth>1.87'"
Flow Length=l,360' Te=33.4 min CN=71 Runoff=17.50 cfs 1.851 af

Subcatchment Y: runon area east of OSOF Runoff Area=6.522 ae Runoff Oepth>2.03-
Flow length=1.150' Tc=36.8 min CN=73 Runoff=9.B4 cfs 1.101 af

Subcatchment LL: runoff area Runoff Area=7.049 ae Runoff Depth>1. 1Boo
FJow lenglh=1,400' Tc=28.1 min CN=61 Runoff=6.61 cfs 0.693 af

Subcatchment c runon area east of OSDF Runoff Area=1.606 ae Runoff Oeplh>1.00-
Fk:lw Lenglh=600' Te=23.7 min CN=72 Runoff=3. 11 efs 0.262 af

Subcatchment M: runon north of borrow area Runoff Area=1.000 ae Runoff Depth>2.54'"
Flow Lenglh=370' TC=12.1 min CN=79 Runoff=3.60 cfs 0.212 af

Subcatchment MM: runoff area Runoff Area=1.943 ae Runoff Oepth>1.10-
Flow Lenglh=1,OBO' Te=9.9 min CN=61 Runoff=3.30 cfs 0.192 al

Subcatchment N: direct runon to pond Runoff Area=7.B1B ae Runoff Depth>4.46""
Te=1.0 min CN=9a Runoff=57.89 cfs 2.00S af

Subcatchment NN: runoff area Runoff Area=1.274 ae RunoffDeplh>1.53'"
Flow length=600' Te=1.4 min CN=66 Runoff=3.78 cfs 0.162 af

Subcatchment 0: runon north of borrow area Runoff Areat: 1.317 ae Runoff Oepth>2.5S""
Flow Lenglh=230' Te=1.3 mIn CN=79 Runoff=6.54 cfs 0.279 af

Subcatchrnent 00: runan area to borrow area Runoff Area=0.39g ae Runoff Depth> 1.52'"
Flow length=120' Tc=5,4 min CN=66 Runoff=1.06 cfs 0,051 af

ltchment P: ronan north of borrow area Runoff Areat:5.236 ae Runoff Oeplh>2.10-
Flow lenglh=650' Te=33.7 min CN=75 Runoff=9.16 cfs 0.955 af

Subcatchment PP: vegetated borrow area Runoff Area=40.964 ae Runoff Depth>1.36'"
Flowlength=1,400' Te=65.5 min CN=64 Runoff=25.40cfs 4.631 af

Subcatchment Q: runon north of borrow area Runoff Area=7.700 ae Runoff Depth>1.9S-
Flow length=1,580' Te=31.8 min CN=72 Runoff=12.29 efs 1.252 af

Reach 1: east drainage channel Peak Depth=O.GG' Max Vel::l2.1 fps Inflow=10.B1 cfs 0.758 af
n=0.030 l=420.0· 5=0.0045 'f Capaei1y=754.76 efs OutfloW=10.06 cfs 0.756 af

Reach 1R: (new node) Peak Depth=0.33' Max Vel=5.4 Ips InOow=6.61 cIs 0.693 afO=72.0 R

n=0.010 L=100.0' S=0.0100 'f Capaeity=1,101.12 efs 0u1f1ow=6.59 cfs 0.693 af

Reach 2: east drainage channel Peak Oep1h=1.54· Max Vel=2.7 fps Inflow=26.37 cfs 2.010 af
0=0.030 L=420.0' $=0.0045 'f Capaei1y=1,205.9S efs Ou1flow=25.59 cfs 2.005 af

Reach 2R: (new node) Peak Deplh=0.24' Max Vel=4.3 fps Inflow=3.30 efs 0.192 afD=72.0M n=0.010 l=100.0· 5=0.0100·f Capacity=1,101.12 efs Outflow=3.25 cfs 0.192 af

Reach 3: east drainage channel Peak Depth=1.87' Max Vel=3.3 fps Inflow=40.17 cfs 3.241 af
n=0.030 L=420.0' S=0.0050 'f Capacity=1,563.67 cfs Outflow=39.76 cfs 3.234 af

Reach 3R: (new node) Peak Oeplh=0.25' Max Vel=4.5 fps Inflow=3.78 efs 0.162 af0=72.0"" n=0.010 L=100.0' 5=0.0100 'f Capaeity=1,101.12 cfs OutfJow=3.72 cfs 0.162 af

Reach 4: east drainage channel Peak Oepth=2.07' Max Vel=3.5 fps Inflow=53.10 cfs 4,461 af
n=0.030 l=420.0· S=0.0050 'f Capaeity=1,106.53 cfs Outflow=52.07 cfs 4,451 af

Reach 5: east drainage channel Peak Deplh=2.01' Max Vel=3.5 fps Inflow=63.69 cfs 5.609 af
n=0.030 l=440.0' 5=0.0050 'f Capaei1y=182.56 efs Outflow=62.69 cfs 5.656 af

Reach 6: east drainage channel Peak Depth=1.B7' Max Vel=4.6 fps Inflow=73.28 efs 6.93S of
n=0.030 l=480.0' 5=0.0100 'r Capaeity=258.21 cfs Ou1flow=72.46 cfs 6.923 af
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Reach 7R: runoff diversion channel Peak Dep!h=2.14' Max Vel=J.6 fps Inflow=75.24 cfs 8.2560.f
0=0.030 L=610.0' 5=0.0050 'f Capacity=393.21 cfs Outfiow=74.18 cfs 8.233 af

Reach 24: runon channel Poak Deplh=1.19' Max Vel=4.0 fps Inflow=57.15 cfs 8.110 af
0=0.030 L=160.0' 5=0.0075 'f Capacny=153.54 cfs Outflow=56.90 cfs 8.102 sf

Reach 8R: runoff diversion channel Peak Oeplh=1.7J' Max Vel=3.7 fps lnflow=77.19 cfs 9.832 of
n=0.030 L=190.0' 5=0.0071 'f Capacity=9S9.53 cfs Outflow=76.74 cfs 9.825 af

Reach 25: new CMP arch Peak Oeplh=1.40' Max Vel=5.0 fps Inflow=64.24 cfs 9.057 of
0=72.0" n=0.018 L=53.0' 5=0.0060·f Capacity=475.34 cfs Outflow=64.22 cfs 9.055 af

Reach 9R: runoff diversion channel Peak Oeplh=1.51' Max Vel=4.5 fps Inl1ow=77.10 cfs 10.037 at
0=0.030 L=170.0· 5=0.0083 'f Capacity=1.307.31 cfs Outflow=76.74 cfs 10.030ar

Reach 26: runon channel Peak Depth=2.20' Max Vel=-4,4 fps Inflow=64.22 cfs 9.055 af
n=0.030 L=300.0° 5=0.0075 'f Copacity=OO.11 cfs 0u1flow=64.0S cfs 0.044 af

Reach 10AR: (new node) Peak Deplh=1.37' Max VeJ=3.4 fps lnflow=77.12 cfs 10.265 af
0=0.030 l=530.0' 5=0.0050 'f Capacity=2.114A1 cfs Outfiow=76.26 cfs 10.235 af

Reach 27: new eMP arch Peak Depth= 1.64' Max Vel=5.2 fps Inflow=65.00 cfs 0.364 af
D=72.0~ n=0.018 L=106.0' 5=0.0042 'f Capacity=398.56 cfs OutfloW=64.B9 cfs 9.360 sf

Reach 11: new CMP arch Peak Oepth=1.5T Max Vel=6.6 fps InOow=78.55 cfs 11.1890f
0=72.0· n=0.010 l=40.0' 5=0.0022 Of Capacity=522.31 cfs Outflow=78.50 cfs 11.188 af

Reach 29: east runon channel Peak Oeplh=1.86' Max Vel=4.6 ips Inflow--47.10 cfs 6.407 af
n=0.030 L=230.0' 5=0.0100 'f Capacity=255.23 cfs 0u1flow=46.92 cfs 6.400 af

Reach 12R: runoff diversion channel Peak Oeplh=1.15' Max Vel=3.7 fps Inflow=78.50 cfs 11.188 af
n=0.030 l=240.0' 5=0.0083 or Capacity=317.79 cIs Outflow=78.00 cfs 11.174 af

Reach 30: east runon channel Peak Oeplh=l.84' Max Vel=4.5 fps InOow=45.9a cfs 6.150 af
n=0.030 l=30.0' 5=0.0100 'f Capacity=104.05 cfs 0u1flow=45.a9cfs 6.150 af

Reach 13R: runoff diversion channel Peak Depth=1.25' Max Vel=4.3 fps Inflow=143.58 cfs 21.140 af
n=0.030 l=450.0' 5=0.0067 'r Capacity=346.63 cfs OutfloW=142.73 cfs 21.088 af

Reach 31: culvert Peak Oepth=O.34' Max Vel=5.1 fps Inflow=6.54 cfs 0.270 af
0=72.0" n=0.012 L=80.0' 5=0.0125 'f Capacfty=l,OZ5.9' cfs OUlfloW=6.34 cfs 0.279 af

Reach 14: east runon channel Peak Oepth=0.33' Max Vel=O.9 fps InOoW=0.52 cfs 0.026 af
n=0.030 l=420.0· 5=0.0040 'f Capacity=22.78 cfs OutfloW=0.38 cfs 0.025 af

Pond lP: (new node) Peak Elev=593.01' 5Iorage=1.S64 af InOow=49.32 cis 6.362 af
0u1flow=45.9a cis 6.150 af

Reach 15: east runon channel Peak Depth=O.64' Max Vel=l.B fps Infiow=3.20 cfs 0.186af
n=0.030 L=420.0' 5=0.0063 'f Capacny=61.62 cfs Outflow=2.B2 cfs 0.186 af

Pond 3P: BOfTOYoI Area Basin Peak Elev=574.21' 5Iotage=20.662 af Inflow=174.95 cfs 29.676 af
Outflow=O.oO cfs 0.000 af

Reach 16: east runon channel Peak Depth=0.9B' Max Vel=2.6 fps InOow=9.76 cfs 0.664 af
n=0.030 l=420.0' 5=0.0074 'f Capacity=256.5B cfs Outflow=9.33 cfs 0.661 of

Total Runoff Area = 172.262 ac Runoff Volume = 31.186 a1 Average Runoff Depth = 2.17"

Reach 17: east Nnon channel Peak Depth=0.9Z' Max Vel=3.2 fps InfloW=12.43 cfs 0.923 af
0=0.030 l=420.0' 5=0.0125 'r Capacny=436.18 cfs OutfloW=12.07 cfs 0.921 af

Reach 18: east runon channel Peak Depth=1.3B' Max Vel=3.7 fps InfloW=21.43 cfs 2.022 af
0=0.030 L=440.0' 5=0.0100 Of Capacity=169.20 cfs Outflow=20.99 cfs 2.017 af

Reach 19: east mnon channel Peak Depth=0.91° Max Vel=2.8 fps InOow=38.43 cIs 3.868 of
n=0.030 L=470.0' 5=0.0090 'f Capacity=9".12 cfs Outflow=37.75 cfs 3.855 of

Reach 20: east mnon channel Peak Depth=l.B7' Max Vel=4.2 fps Inflow--43.35 cfs 5.567 af
n=0.030 L=75.0' 5=0.0083 'r Capacity=153.84 cfs Outflow--43.26 cfs 5.586 af

Reach 21: east runon channel Peak Depth=l.84' Max Vel=4.5 fps Inflow--45.89 cfs 6.150 af
n=0.030 L=65.0' 5=0.0100 'f Capacity=169.20 crs Outflow--4S.84 cfs 6.148 af

Reach 22: east mnon channel Peak Depth=l.85' Max Vel=4.5 fps Inflow--46.33 cIs 6.230 af
n=0.030 L=100.0' 5=0.0100 'f Capacity=364.40 crs Outftow--46. 16 cfs 6.2ZS af

Reach 23: new eMP culverts Peak Depth=1.31' Max Vel=5.4 fps Inflow--48.76 cfs 6.861 sf
0=72.0- n=0.018 L=92.0' 5=0.0059 'f Capac"y=l88.67 cf, OutfloW=48.70 cfs 6.858 a'
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Subcatchment A; vegetated final cover system Subcatchment AA:. runon area east of OSOF

Runoff 6.81 efs@ 12.10 hr;, Volume" 0.473 af, Depth> 2.89' Runoff 6.97 efs@ 12.10 hr;, VoIume= 0.478 af, Depth> 2.12·

Runoff by SCS TR-20 method, UH=SCS. Time Span= 0.00-24_00 hr;. dt= 0.05 hr;
Type II 24-hr Rainfall=4.70·

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hr;, dt= 0.05 hr;
Type II 24·hr Rainfall=4.70·

Area (ac) eN Description

1.964 83
Area (ac) eN Description

2.708 74

---:·A'
o~~~~~~~~

o 1 2 3 4 5 6 1 B " II) II '2 13 It IS 18 11 18 19 20 21 22 23 24
TIm. (houl'1l)

Tc Length Slope Velocity Capacity Description
(min) (feeO (fVft) (fUsee) (efs)

6.9 90 0.0500 0.2 SheatFlow,
Grass: Short n= 0.150 P2= 2.60'

3.8 60 0.1000 0.3 ShealFlow,
Grass: Short n= 0.150 P2= 2.60'

6.4 150 0.1700 0.4 ShealFlow.
Grass: Short· n= 0.150 P2= 2.60'

0.2 80 0.1700 6.6 Shallow Concentrated Flow,
Unpaved Kv= 16.1 fps

17.3 380 Total

Subcatchment A: vegetated final cover system

Hydrograph

Hydrovraph

Type II 24·hr.
Rainfall=4:70"
R,lI11Qff Area~~.708 ac: _
Runoff Volume=0.478 af
~unoffDepth>2.12~

Flow Length=770'
Tc=16.8 min
CN=74

,.

Tc Length Slope Velocity Capacity Description
(min) (feet) (ftIft) (fUsee) (efs)
15.0 300 0.0800 0.3 ShealFlow,

Grass: Short n= 0.150 P2= 2.60·
0.6 170 0.0800 4.6 Shallow Concentrated Flow.

Unpaved Kv= 16.1 Ips
1.2 300 0.0070 4.0 48.01 TrapNeelRect Channel Flow,

Bot.W=O.OO' 0=2.00' Z= 3.0·r Top.W=12.oo' n= 0.030
16.8 770 Total

Subcatchment AA:. runon area east of OSDF

o~ 1 2 3 4 S 6 7 B " 10 11 12 13 14 I'S 16 17 18 19 io 21 22 iJ 24
11m. (houl'1Il

.,'

Type II 24·hr
.. Rainfilii=4~iO"
. Runoff·Area=1.964 ac

Runoff VoIume=0.473' af f;
~i:iriciff-De-pth>2:89~··

Flow.Length:::380·
Tc=17.3 min:
CN=83

so·
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SUbcatchment B: vegelated final cover system Subcatchment BB: runon east of OSOF

Runoff 5.75 efs@ 11.97 hrs. VoIume= 0.285 af. Depth> 2.90· Runoff 3.03 efs@ 12.01 hrs, Volume= 0.161 af. Depth> 2.54·

Runoff by SCS TR-20 method. UH=SCS. TIme Span= 0.00·24.00 hrs. dl= 0.05 hrs
Type II 24·hr Rainfall=4.70·

Runoff by SCS TR-20 melhod, UH=SCS, Time Span= 0.00-24.00 hrs, eft= 0.05 hrs
Type II 24-hr Rainfall=4.70·

Area (ac) eN Description

1.179 83
Area (ac) eN Description

0.761 79

Tc Length Slope Velocity Capacity Description
(min) (feel! (ftJft) (ttlseel (ctsl

2.6 50 0.1800 0.3 Sheet Flow.
Grass: Short n= 0.150 P2= 2.60·

3.6 450 0.0045 2.1 9.75 TrapNeelRect Channel Flow,
Bot.w=O.QQ' D=1.02· Z= 6.0 & 3.0·f Top.w=9.18· n= 0.030

6.2 500 Tolal

Tc Length Slope Velocity Capacity Description
(min) (feet! (ftJft) (ttlsee) (efs)

6.7 110 0.0800 0.3 Sheet Flow.
Grass: Short n= 0.150 P2= 2.60·

2.4 360 0.0040 2.5 22.78 TrapIVeelRect Channel Flow,
Bot.W=O.OO' D=1.50· Z= 3.0 & 5.0·f Top.W=12.00' n- 0.030

9.1 470 Total

SUbcatchment B: vegetated final cover system Subcatchment BB: runon east of OSOF

Hydrogreph

" •. .J

,.'
Type II 24-hr

.Raiilfall=4:70"
'Runoff Area=1.179 ac

Run~ff:Volurne";O.285af
.R!-inoff;p~ptl:!>2.90"

Flow-Length=500'
Te:;:6.2.min

CN=83

Type II 24-hr
Rainfall=4.70"
Runoff Area=O.761 Be' J
RunoffVolu~e=O.161;af ~~
Runoff Dept!l>2.54"
F;low Length;=470'
T<:=9,1Il;1in
CN=79

GGIJ~,~l~'~'~'~G~'~O~~G~lG~"~"~~~'~,~,~,~,~1~O~'~'~'~'~'~G~20~1Il2l~22i&j23~,~.t
Tim_ (hOVD)

10 11 12 13 14 15 16 11 HI 19 20 21 22 13 2<41
TIm. (houn)
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Subcatchment C: vegetated final cover Subcatchment CC: runon east of OSOF

Runoff 16.37 efs@ 12.13 hrs. VoIume= 1.255 af. Depth> 2.89' Runoff 0.52 efs @ 11.98 hrs. Volume= 0.026 af, Depth> 2.54·

Runoff by SCS TR·20 method. UH=SCS. TIme Span= 0.00-24.00 hrs. dt= 0.05 hrs
Type II 24·hr Rainfall=4.70·

Runoff by SCS TR·20 method. UH=SCS. TIme Span= 0.00-24.00 hrs. eft= 0.05 hrs
Type II 24·hr Rainfali=4.70·

Area (ac) eN Description

5.209 83

Area (ae) eN Description
0.121 79

Subcatchment C: vegetated final cover

Tc Length Slope Velocity Capacity Description
(min) (feel! (ftJftl (ttlsee) (efs)

6.9 90 0.0500 0.2 Sheet Flow,
Grass: Short n= 0.150 P2= 2.60·

3.8 60 0.1000 0.3 Sheet Flow.
Grass: Short n= 0.150 P2= 2.60·

6.4 150 0.1700 0.4 Sheet Flow.
Grass: Short n= 0.150 P2= 2.60·

0.4 170 0.1700 6.6 Shallow Concentrated Flow.
Unpaved Kv= 16.1 Ips

3.2 400 0.0045 2.1 10.88 Trap/VeeJRect Channel Flow,
BolW=O.Ocr 0=1.02' Z= 6.0 & 4.0 'f Top.w=10.20· n= 0.030

20.7 870 Total

H)'drogr.ph

Typell'24-hr"
:Rainfall=4.70"

Runoff Area=O.t21 ac
Runoff:Volume=O;026 af

.... RunqffDepth;;2.54"
Flo\NLengtli=110'

'1c=6:7 min'
CN=79

-!'"

_i_.

~
1'"
~

~k'
G~~~~~~~~

o I 2 J .. 5 e 7 II 9 10 11 t2 13 14 15 16 11 18 19 20 21 11 lJ 2.
TIm. (hOlJ~1

0.25

6.7 110 0.0800 0.3 Sheet Flow,
Grass: Short n= 0.150 P2= 2.60·

Subcatchment CC: runon east of OSOF

Tc Length Slope Velocity Capacity Description
(min) (feet! (ftJft) (ttlsee! (efs)

.....,

J,.

Typeil 24-hr
Rai'nfall=4';70"
Runoff Area=S;209 ae
~~hOff VohilTili=Pf?5 af
Runoff Depth>2.89"
FI.oii,tLerjgth=ij70·
Te=20.Tmin
CN=83

G'

o·,.
o·
s: ~

".

0'0 i 2 3 .. 5 6 1- a 9 "0 1"21314 ,'s 10
Tlm-lhours)
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Subcatchment 0: vegetaled final cover Subcatchment DDR: unvegetated final cover system

Runoff 16,39 cIs@ 12.13 hrs. Volume: 1.236 af. Depth> 2.89' (49) Hint Tc<2dt may require smaller dl

Runoff by SCS TR-20 method, UH·SCS, Time Span. 0.00-24.00 hrs. dr- 0.05 hrs
Type II 24-hr Rainfall.4.70·

Runoff by SCS TR-20 melhod. UH.SCS, Time Span· 0.00-24.00 hrs, lit· 0.05 hrs
Type II 24-hr RainfaU.4.70·

Area (ae) eN Description

Runoff 4.49 cis @ 11.92 hrs, Volume: 0.212 af. oeplh> 3.48'

5.131 83
Area (ac) eN Description

Tc Length Slope Velocity Capacity Description
(min) (Ieet) (ftIft) (ftlsec) (cis)

6.9 90 0,0500 02 Sheel Flow,
Grass: Short n· O.ISO P2· 2,60'

3.8 60 0.1000 0,3 SheelFlow,
Grass: Short n· O,lSO P2· 2,60'

6.4 ISO 0.1700 0.4 SheelFlow,
Grass: Short n· O.lSO P2· 2.60'

0.4 170 0.1700 6.6 Shallow Concentrated Flow.
Unpaved KIF 16.1 fps

1.7 2SO 0.0045 2.4 16.16 Trap/VeelRect Channel Flow,
BoI.W.O.OO' 0.1.29' z. 5.0 & 3.0 'r Top.w.l0.32' n.0,03O

0.9 lSO O.OOSO 2.9 25,90 Trap/VeelRect Channel Flow,
Bol.w.O.OO' 0.1.59' Z. 4.0 & 3.0 'r Top.W.l1.13' n.0.03O

20.1 870 Tolal

Subcatchment 0: vegetated final cover

0.730 89

Tc Length Slope Velocity Capacity Description
(min) (feel) (ftJfI) (ftlsec) (cis)

1.5 300 0.1430 3.4 Sheet Flow,
Smooth sur1aces n· 0.011 P2· 2.60'

0.2 80 0.1430 6.1 Shallow Concentrated Flow,
Unpaved KIF 16.1 Ips

0.1 15 0.0400 4.1 Shallow Concentrated Flow.
Paved Kv· 20.3 fps

0.1 25 0.1667 6.6 Shallow Concenualed Flow,
Unpaved KIF 16.1 Ips

0.5 190 0.0071 7.0 494.58 TrapNeelRect Channel Flow,
BotW·O.OO' 0.4.SO' Z. 3.0 & 4.0 'f Top.W.31 ,SO' n.0.03O

2.4 610 .Total

Subcatchmenl DDR: unvegetated final cover system

Hvdrogrlph

:,. 'M;

: ' .

Type II 24,hr
." Ralnfali";4:70~

'Runoff Area=O.730 ae
RunoffVolume=0.212 af

RLinoff;Depth>3.48"
, .Flow'Length=610·

. , Tc=2.4 min

...• _ c. CN=89

~
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o~~~~~~~~~
o 1 2 J • S 6 1 e g 10 11 12 13 14 1S 111 17 16 19 20 2\ 22 23 24

Tlml lhoursl

,,'

, I

'.- ..

,.

~.
~.'~

j:,..-

"
• " ,IIType II'24~hr;

~a.inf!1I1i:::4.70~ .
, RunoffArea=5:131. ae·
Runoff Volume=1.236 af... .

'::. RunoffDepth>2.89~

,. I7low .Length=870·
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EastOSDF
Prepared by (enler your company name here)
HvctroCAD<!) 7.10 $/n 000929 @2oo5 HvdroCAO Software Solutions llC

Type 1/24-hr Rainfall=4.70·
Page 15
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EastOSDF .
Prepared by {enter your company name here}
HydroCAm:l 7.10 sIn 000929 <el2005 HvdroCAO Software Solutions lLC

Type II 24-hr Rainfall=4.70·
Page 16
41312006

Subcatchment E: vegetated final cover Subcatchment EE: runon north of borrow area

Runoff 16.48 cfs @ 12.12 hrs, Vo/um.. 1.227 af, Depth> 2.89' Runoff 2.10cls@ 12.19hrs, Volume: 0.182 af, Depth> 2.36'

Runoff by SCS TR-20 method, UH.SCS, Time Span. 0.00-24.00 hrs, dr- 0.05 hrs
Type II 24-hr Rainfall.4.70·

Runoff by SCS TR-20 method, UH·SCS, Time Span· 0.00-24.00 hrs, dr- 0.05 hrs
Type II 24-hr Rainfall.4.70·

Area (ac) eN Description

5.092 83
Area (ac) eN Description

0.925 77

Tc Length Slope Velocity Capacity Description
(min) (feel) (ftIft) (ftlsec) (efs)

6.9 90 0.0500 0.2 SheelFlow,
Grass: Short n· O.ISO P2· 2.60'

3.8 60 0.1000 0.3 SheelFlow,
Grass: Short n· O.lSO P2· 2.60·

6.4 lSO 0.1700 0.4 SheelFlow,
Grass: Shott n· O.lSO P2· 2.60'

0.4 170 0.1700 6.6 Shallow Concentrated Flow,
Unpaved KIF 16.1 Ips

2.2 380 O.OOSO 2.9 26.33 Trap/VeeJRect Channel Flow,
BotW.O.Oo- 0·1,60' Z· 4.0 & 3.0 'r Top.w.ll.20' n· 0.030

19.7 8SO Total

Tc Length Slope Velocity Capacity Description
(min) (feet) (ftJfI) (ftlsec) (cis)

24.B 300 0.0230 0.2 SheelFlow,
Grass: Short n·0.15O P2·2.60·

0.5 80 0.0230 2.4 Shallow Concentrated Flow,
Unpaved KIF 16.1 Ips

0.1 40 0.0100 7.6 364.40 Trap/VeelRect Channel Flow,
BoI.W·O_OO' 0"4.00' Z- 3.0 'r Top.W.24.00' n·0.03O

25.4 420 Total

Subcatchment EE: runon north of borrow area

Type II 24'hr. -
Rainfall=4~70"
Runoff Area=O.925 ac
RunoffVoIume=0.182af )
Runoff Depth>2.36ft

. Flow·Length=420'
Tc=25,4min
CN=77

,,'

o~ i 2 J • 5 Ii 1 8 9 10 1" 12 IJ 14 'IS 16 17 1'8 10 zO 21 2223 ·i.
Tlmllhotll1l)
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I
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!
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Subcatchment E: vegetated final cover

Type II 24·hr
· Rainfan:=4;70" ~.
·~iinoffArei=5!O~2 Be· 
RunoftVolume=1.227 af
Runoff Depth>2.89"

· F,I:C>W!_eiigth:i:8~Q' .,' 
Tc=19.7, min
CNb83
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18"
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East OSDF
Prepared by {enter your company name here)
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Type II 24-hr Rainfall=4.70"
Page 17
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EastOSDF
Prepared by {enter your company name here}
HydmCA£:)@ 7.10 sin 000929 © 2005 HydroCAD Software Solutions LLC

Type /I 24-hr Rainfall=4.70"
Page 18
41312006

Subcatchment F: vegetated final cover Subcatchment FFR: unvegetated final cover system

Runoff 16.35efs@ 12.12 hIS, VoIume= 1.217 af, Depth> 2.89' 149) Hint: Tc<2dt may require smaller dt

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hIS, dt= 0.05 hI>
Type II 24-hr Rainfall=4.70"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hIS, dt= 0.05 hI>
Type II 24-hr Rainfall=4.70'

Area Cae) eN Description

Runoff 33.37 efs@ 11.95 hI>, Volume: 1.599 af, Depth> 3.48'

5.053 83
Area lac) eN Description

Tc Length Slope Velocity Capacity Description
(min) (feet) (ftlttl (fUsee) (efs)

6.9 90 0.0500 0.2 Sheet Flow,
Grass: Short n= 0.150 P2= 2.60'

3.8 60 0.1000 0.3 Sheet Flow,
Grass: Short n= 0.150 P2= 2.60'

6.4 150 0.1700 0.4 Sheet Flow,
Grass: Short n= 0.150 P2= 2.60'

0.4 170 0.1700 6.6 Shallow Concentrated Flow,
Unpaved KIF 16.1 fps

2.2 390 0.0050 2.9 26.33 Trap/VeelReet Channel Flow,
BoLW=O.OO' 0=1.60' Z= 4.0 & 3.0 'f Top.W=11.20' n= 0.030

19.7 860 Total

Subcatchment F: vegetated final cover

"17'

10:

\5.

0<'

13:'

".
1\

t.
g..,
5·.,.
3:
2 ..

jypelL24.hr
Ra[nf~II=4.70· .
Runoff Area=5;0~3ae
[{l.il!off~o_h[me.=1 ..~17-l!f
Runoff Deplh>2,89"
flow.LeOglh;=860·
Tc=19.7 min,
CN~8~

~ _.;. ~

~.;

5.510 B9

Tc Length Slope Velocity Capacity DesCfiption
(min) (feet) (fVftl (fUsee) (efs)

0.7 70 0.0500 1.7 Sheet Flow,
Smooth surfaces n=0.011 P2= 2.60'

0.6 90 0.1000 2.3 Sheet Flow,
Smooth surfaces n= 0.011 P2= 2.60'

0.8 140 0.1667 3.1 Sheet Flow,
Smooth surfaces n= 0.011 P2= 2.60"

0.3 135 0.1667 6.6 Shallow Concentrated Flaw,
Unpaved Kv= 16.1 fps

0.1 15 0.0400 4.1 Shallow Concentrated Flow,
Paved Kv= 20.3 fps

0.1 20 0.1667 6.6 Shallow Concentrated Flow.
Unpaved Kv= 16.1 Ips

1.9 610 0.0050 5.5 393.21 TrapNeelRect Channel Flow,
BoI.W=O.OO' D=4.00' Z= 6.0 & 3.0 'f Top.w=36.oo' n= 0.030

4.5 1,OBO Total

10 II 11 13 ,.. ,'s 16
n",.. (holl"')

EastOSDF
Prepared by {enter your company name here}
HvdroCAD@7.10 sin 000929 @2005 HydroCAD Software Solutions lLC

Type II 24-hr Rainfall=4.70"
Page 19
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East OSDF
Prepared by {enter your company name here}
HydroCA.I)@7,10 sIn 000929 e 2005 HlfdroCAD Software Solutions LLC

Type II 24-hr Rainfall=4.70·
Page 20
41312006

Subcatchment G: vegetated final coverSubcatchment FFR: unvegetated final cover system

Hydrogr.ph
Runoff 17.13 efs@ 12.12 hI>, Volume: 1.279 af, Depth> 2.89"

.. i

22'
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o 1 2 ;) .. S G 1 8 " 10 II U 13 ,ot
11m. lhauflil

17 'II III 20 21 '11 13 2"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hIS, dt= 0.05 hI>
Type II 24·hr Rainfall=4.70·

Area lac) eN Description
5.309 B3

Tc Length Slope Velocity Capacity Description
(min) (feet! (fVftl (fUsee) (efs)

6.9 90 0.0500 0.2 Sheet Flow,
Grass: Short n= 0.150 P2= 2.60"

3.8 60 0.1000 0.3 Sheet Flow,
Grass: Short n= 0.150 P2= 2.60'

6.4 150 0.1700 0.4 SheelFlow,
Grass: Short n= 0.150 P2= 2.60"

0.4 170 0.1700 6.6 Shallow Concentrated Flow.
Unpaved Kv= 16.1 Ips

2.3 410 0.0050 2.9 26.33 Trap/VeelRect Channel Flow,
BoLW=O.OO' 0=1.60' Z= 4.0 & 3.0 'f Top.W=11.20· n= 0.030

19.8 BBO Total

Subcatchment G: vegetated final cover

Hydrograph
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". . Type II 24-hr
Rainf~IJ::::4.70"

,," .Ru~offArea=5;309 ae
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EastOSDF
Prepared by (enler your company name here)
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Type II 24·hr Rainfall=!. 70"
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East OSDF
Prepared by {enter your company name here}
H'r'droCAOO) 7.10 sIn 000929 © 2005 HydroCAD Software Solutions LlC

Type /I 24·hr Rainfall=4.70·
Page 22
41312006

Subcatchmenl GGR: construction laydown area Subcatchment HH: runon north of borrow area

Runoff 3.86c1s@ 12.17 hIS, VoIume= 0.316 af, Deplh> 2.44" Runoff 1.86 cis @ 12.06 hIS, VoIume= 0.116 af, Depth> 2.54"

Runoff by SCS TR·20 method, UH=SCS, Time Spano 0.OQ..24.00 hIS, dt= 0.05 hIS
Type II 24·hr Rainfall=4.70·

Runoff by SCS TR·20 method, UH=SCS, TIme Spano 0.()()'24.00 hIS, dl= 0.05 hrs
Type II 24·hr Rainfall=4.70·

Area (ac) eN Description Area lac) CN Description
1.550 78 0.548 79

Tc Length Slope Velocity Capacity Description
(min) (feet) (ftIft) (fUsee) (efs)

22.8 240 0.0180 0.2 Sheet Flow,
Grass: Short n= 0.150 P2= 2.60'

0.5 55 0.0145 1.9 Shallow Concentrated Flow,
Unpaved Kv= 16.1 fps

23.3 295 Total

Tc Length Slope Velocity Capacity Description
(min) (feeJ) (Mil (ft/see) (cis)

13.2 90 0.0100 0.1 Sheet Flow,
Grass: Short n= 0.150 P2; 2.60'

0.7 230 0.0045 5.1 352.87 TrapIVeeJReet Channel Flow,
BoLW=20.00' 0=2.50' Z- 3.0 'f Top.w-35.00' n= 0.030

13.9 320 Total

Subcalchmenl GGR: construction laydown area Subcatchment HH: runon north of borrow area

Hydrogrolpn Hydrograph

Type II 24-hr ~

Rainfall=4~70" ~

Runoff Area=1.SS0 ac
Runoff Volu~e=O.316af ;f

Runoff Deplh>2.44~ 1'1
Flow Lenglh=29S' $
Tc=23.3 min' j"

(fN=78

Type II 24·hr:
Rainfall=4.70"
Runoff Area=O.548 ac'
Runoff Voiu~e=O.116af
Runoff.Dept!l>2.54"
Flow Length=320'
Tc=13.9 min:
CN=79

.<
;::
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TIm'lhout1ll
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East OSDF
Prepared by {enler your company name here}
HvdroCAD® 7.10 sin 000929 C2005 HydroCAD Software Solutions LtC

Type II 24-hr Rainfall=!.70"
Page 23
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East OSDF
Prepared by {enler your company name here}
H'r'droCAO@7.10 sin 000929 © 2005 HvdroCAD Software Solutions LLC

Type /I 24-hr Rainfall=4.70"
Page 24
41312006

Subcalchmenl HR: un·vegetated final cover Subcatchmentll: runon area to borrow area

(49] Hint: Tc<2dt may require smaller dt Runoff 2.73 cfs@ 12.17 hIS, VoIume= 0.230 af, Depth> 1.66'

Runoff by SCS TR·20 melhod, UH=SCS, Time Spano 0.OQ..24.00 hIS, dl= 0.05 hIS
Type II 24·hr Ralnfall=4.70·

Runoff 28.80 cis @ 11.93 hIS, VoIume= 1.333 af, Depth> 3.48" Runoff by SCS TR·20 method, UH=SCS, Time Spano 0.00·24.00 hIS, dt= 0.05 hrs
Type II 24·hr Rainfall=4.70·

Area (ae) CN Description

Area (ae) eN Description
1.669 68

4.590 89

~·l,.k·~~~~:::~~~.~.~~~W
~ 5 (I 1 8 9 10 11 12 13 \1 18 10 20 2\ 22 23 2~

Tlm_lhounll

Tc Length Slope Velocity Capacity Description
(min) (feet) (ftIft) (fUsee) (efs)

0.9 90 0.0500 1.8 Sheet Flow,
Smooth surfaces n=0.011 P2= 2.60'

0.4 50 0.1000 2.1 Sheet Flow,
Smooth surfaces n=O.Oll P2= 2.60'

0.8 150 0.1700 3.2 Sheet Flow,
Smooth surfaces n= 0.011 P2= 2.60"

0.4 160 0.1700 6.6 Shallow Concentrated Flaw.
Unpaved Kv= 16.1 Ips

0.7 400 0.0100 9.8 1,429.92 TraplVeelRect Channel Flow,
BoLW=O.OO' 0=5.70' Z= 6.0 & 3.0 'f Top.W;51.3O' n= 0.030

3.2 850 Total

111 19

"
f

10 II 12 13 ,~

1kn_ (hounl)

Type II 24'hr,
Rainfall=4.70"
Runoff Area=1.669 ac'
Runoff Volume=O.230: af ~
~unoff Dept!l>1.66"
Flow Length=660'
Tc=23.0 rnin
CN=68

,.

o~ i 2 3 ~ 5 6 7 6 Ii

,.

Tc Length Slope Velocity Capacity Description
(min) (feel) (ftIft) (fUsee) (cis)

14.9 210 0.0400 0.2 Sheet Ftow,
Grass: Short n= 0.150 P2= 2.60'

0.2 70 0.1660 6.6 Shallow Concentrated Flow,
Unpaved Kv= 16.1 fps

7.9 380 0.0025 0.8 Shallow Concentrated Flow,
Unpaved Kv= 16.1 Ips

23.0 660 Total

Hydrovraph

Subcatchmentll: runon area to borrow area

j'.
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I
... ~ -, : Typelr24:ili- 1

:k;~;·;o=\~;;1
-RunoffDepth>3;48"
-Flow-Lengt~=8S0'

... Tc=3.2.min
, 'CN=89"

Subcatchmenl HR: un·vegetated final cover
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East OSOF
Prepared by {enler your company name here}
HydroCAD® 7.10 sin 000929 © 2005 HydroCAO Sohware Solutions llC

Type 1/ 24-hr Rainfal/=!.70"
Page25
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East OSOF
Prepared by {enter your company name here}
HydroCAOO> 7.10 sIn 000029 © 2005 HydroCAO Software Solutions LlC

SubcatchmenllR: un vegetated final cover Subcatchment JJ: runon area to borrow area

(49) Hint: Tc<2dt may require smaller dl Runoff 0.69 cfs@ 12.44 hr;, VoIume= 0.094 af, Depth> 1.24"

Area (ae) eN DesCription

Runoff by SCS TR-20 method, UH,SCS, TIme Span' 0.(1).24.00 hr;, dt; 0.05 hr;
Type II 24·hr Rainfall;4.70·

Runoff 5.01 cfs@ 11.92 hr;, Volume= 0.235 af, Depth> 3.46· Runoff by SCS TR-20 method, UH;SCS, Time Span' 0.(1).24.00 hr;, dl' 0.05 hr;
Type 1124-hr Rainfal1;4.70·

Area lac) eN Description
0.914 62

0.610 89

Tc Length Slope Velocity Capacity Description
(min) (feet) (ftIft) (fUsee) lcls)

1.5 300 0.1430 3.4 Sheet Flow,
Smooth surfaces n' 0.011 P2, 2.60·

0.2 80 0.1430 6.1 Shallow Concentrated Flow,
Unpaved Kv-= 16.1 fps

0.1 15 0.0400 4.1 Shallow Concentrated Flow,
Paved Kv= 20.3 fps

0.1 25 0.1667 6.6 Shallow Concentrated Flow,
Unpaved Kv-= 16.1 fps

0.3 170 0.0063 8.9 1,045.70 TrapIVeefRect Channel Flow,
BoI.W'6.00' 0'5.00' Z; 3.0 & 4.0 'f Top.w,41.00' n' 0.030

2.2 590 Total

Tc Length Slope Velocity Capacity Description
(min) (feel) (ftIft) (fUsee) lefs)
23.9 300 0.02SO 0.2 SheelFlow,

Grass: Short n' 0.1SO P2; 2.60·
0.3 40 0.02SO 2.5 Shallow Concentrated Flow,

Unpaved Kv-= 16.1 Ips
0.3 110 0.1660 6.6 Shallow Concentrated Flow,

Unpaved Kv-= 16.1 Ips
17.4 840 0.0025 0.8 Shallow Concentrated Flow.

Unpaved Kv-= 16.1fps
41.9 1,290 Total

Su!>calchment JJ: runon area 10 borrow area

Hydrogr.ph

... i ..
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Subcalchment IR: un vegetaled final cover

,- .~ .. ,.-

;TyP~ II 24-hr
..... ,.: ~ai!1fC!II=4,70"

'Runoff Ai'ea=O.810 ac
R~noff:Voh.lrne";O.235 af

~~noff:Oepth>3:48"
I;'low'Length=590'
. ·rc~2.2 min

CN=89

EaslOSOF
Prepared by (enler your company name here)
HydroCAOO> 7.10 sIn 000929 «J 2005 HvdroCAD Software Solu1ions LLC

Type 1/ 24-hr Rainfal/=!.70"
Page 27
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EastOSOF
Prepared by {enter your company name here}
HvdroCA,[)@7.10 sin 000929 (Cl2005 HvdroCAD Sohware Solutions Ltc

Type II 24·hr Rainfaf/=!.70"
Page 28
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Subcalchment JR: un-vegetated final cover Subcatchment JR: un-vegetated final cover

2.200 89
Area (ac) eN Description

Runoff by SCS TR·20 method, UH'SCS, TIme Span' 0.(1).24.00 hr;, dt' 0.05 hr;
Type II 24-hr Rainlall;4.70-

.. , .

... IS"'" .
... ~ . Type II 24'hr
..... ~ , . Raiitfall=¥4:1.0~ ..

~i' 'Runoff Area:;;;2.200 .ac

~ .-~::n~~;~;:pt~::~~ ....
..' .. Flow'Length=990'

...... Tc=3.5rnin .
'CN=89 .

12.'

"0.639 af, Depth> 3.48·13.73 cfs @ 11.94 hr;, VoIume=

Tc Length Slope Velocity Capacity Description
(min) (feet) (ftIft) (fUsee) lcls)

0.4 40 0.0500 1.5 Sheet Flow,
Smooth surfaces n'0.011 P2; 2.60·

0.5 60 0.1000 2.1 Sheet Flow,
Smooth surfaces n;0.011 P2; 2.60·

1.0 200 0.1667 3.3 Sheet Flow,
Smooth surfaces n,0.011 P2, 2.60-

0.3 115 0.1667 6.6 Shallow Concentrated Flow,
Unpaved Kv-= 16.1 Ips

0.1 15 0.0200 2.9 Shallaw Concentrated Flow,
Paved Kv-= 20.3 fps

0.1 30 0.1667 6.6 Shallow Concentrated Flow,
Unpaved Kv-= 16.1 fps

1.1 530 O.OOSO 8.3 2,114.41 TrapIVeelRect Channel Flow,
BoI.W'10.00' 0'6.SO' Z, 6.0 & 3.0 'f Top.w'66.50' n' 0.030

3.5 990 Total

Runoff

[49) Hint: Tc<2dt may require smaller dl
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EastOSOF
Prepared by {enter your company name here}
HydroCAD® 7.10 sin 000929 '02005 HydroCAD Software Soluhons LlC

Type II 24-hr Rainfall=4.70·
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East OSOF
Prepared by {enler your company name here}
HydroCAD@7.10 sin 00092Q @2005 HydroCAO Software Solulions LLC

Subcatchment KK: runon area to borrow area Subcatchment L: runon north of borrow area

Runoff 5.63 ets @ 12.36 hrs. Volume" 0.674 af. Depth> 1.37" Runoff 4.88 ets @ 12.08 hrs. Volume" 0.320 af. Depth> 2.28'

Runoff by SCS TR·20 method. UH=SCS. 11me Span= 0.()()'24.00 hrs. dt= 0.05 hrs
Type II 24·hr Rainfall=4.70·

Runoff by SCS TR·20 method. UH=SCS. 11me Span= 0.()()'24.00 hrs. dt= 0.05 hrs
Type II 24·hr Ralnfall=4.70·

Area Cae) eN Description Area (ac) eN Description
5.893 64 1.683 76

Tc Length Slope Velocity Capacity Description
(min) lfeel) (ftIft) IIVsee) lets)
22.9 300 0.0280 0.2 Sheet Flow,

Grass: Short n= 0.150 P2= 2.60'
1.3 150 0.0140 1.9 Shallow Concentrated FIO'N,

Unpaved Kv= 16.1 Ips
0.3 110 0.1660 6.6 Shallow Concentrated Flow.

Unpaved Kv= 16.1 Ips
11.9 630 0.QQ3O 0.9 Shallow Concentrated Flow.

Unpaved Kv= 16.1 Ips
36.4 1.190 Total

Tc Length Slope Velocity Capacity Description
(min) (feet) (ftlft) (ft/see) (ets)
14.2 140 0.0200 0.2 Sheet Flow,

Grass: Short n=0.150 P2= 2.60·
1.2 290 0.0075 4.1 49.70 TrapNeelRect Channel Flow.

Bot.W=O.OO· D=2.oo· Z= 3.0·r Top.W-12.oo· n= 0.030
15.4 430 Total

Subcatchmenl L: runon north of borrow area

Hydrograph

Subcatchmenl KK: runon area to borrow area

Type II 24·hr .!
Rainfall=4.70" ,~~
Runoff Area=1.683 ae '.
Runoff Vo'lume=0.320' af
Runoff Dept/l>2.28" ?l
Flow length=430'
Te=-15.4 min-
CN=76

s··

,,'

..

0'0" I 2 :I , S e 1 II g 10 11 12 13 '1~' 1'5 ",S- 17 III ,9'20 21 22 z:i 2'
T6m. (hours)

... t'

,'- "!"iypell2~hr .,
Rainfall=4~ 70"
Bl,JnQff.Ar~~::~,!lll~ae. "
Runoff VoIume=0.67'" af
Runoff Depth>1.37"
Flow length;=1.190'
Te=36.4 min,
CN=64
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EaslOSOF
Prepared by {enler your company name here}
HydroCAO@7.10 sin OOOQ2Q «)2005 HydroCAO Software Solutions LLC

Type II 24-hr Rainfal/=4.70·
Page 31
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East OSOF
Prepared by {enler your company name here}
HydroCAf)(!) 7.10 sIn 000929 ce 2005 H'fdroCAD Sohware Solutions llC

Type f/24-hr Rainfaf/=4.70·
Page 32
413/2006

Subcatchment LL: runoff area Subcalchmenl M: runon north of borrow area

Runoff 6.61 ets @ 12.25 hrs. Volume" 0.693 af. Depth> 1.18" Runoff 3.60 ets @ 12.04 hrs. Volume" 0.212 af. Depth> 2.54"

Runoff by SCS TR·20 method. UH=SCS. 11me Span= 0.()()'24.00 hrs. dt= 0.05 hrs
Type II 24·hr Rainfall=4.70·

Runoff by SCS TR·20 method. UH=SCS. 11me Span= 0.00-24.00 hrs. dt= 0.05 hrs
Type II 24·hr Rainfall=4.70·

Area (ae) eN Description Area (ac) eN Description
7.049 61 1.000 79

Tc Length Slope Velocity Capacity Description
(min) (feet) (ftIft) (ft/see) (ets)
24.3 300 0.0240 0.2 SheeiFlow.

Grass: Short n= 0.150 P2= 2.60"
1.3 200 0.0240 2.5 Shallow Concentrated Flow,

Unpaved Kv= 16.1 Ips
2.5 900 0.0090 5.9 160.52 TrapIVeelRect Channel Flow.

BoLW=O.OO· D=3.oo· Z= 3.0·r Top.W=18.oo· n= 0.030
28.1 1.400 Tolal

Tc Length Slope Velocity Capacity Description
(min) (feel) (ftIft) (ft/see) (ets)
11.5 170 0.0500 0.2 Sheet Flow,

Grass: Short n= 0.150 P2= 2.60'
0.6 200 0.0045 5.1 352.87 TrapIVeeJRect Channel Flow,

BoLW=20.00' D=2.50· Z= 3.0·f Top.W=35.00· n= 0.030
12.1 370 Total

Subcalchment M: runon north of borrow area

Subcatchmenl LL: runoff area

Hydro9f1 ph

""1'"

TypeIl2~hr;
, Rainfall=4,7Q~ -

3"' Runoff Area=1.000 ac:
Runoff VoIu~e=O.21iaf ~

~ " ' Runoff·Dept!l>2.54"- - .
~ Flow length=370'

Tc';'12.1 min
CN=79

0'0 1 2 :I 4 5' 8 1 8 0" 10 11 12 13 14 1'5' i6 11 18 IS iO 21 12 n
lim. (hours)

type II 24-hr' .
Rainfall=4~70"

Runoff Area=7;049 ac 
Runoff VoIume=0.693' af

.' RimoffDept!l>1.18~
" . ~low,length,=1·j400· ..

Tc=28.1 min:
CN=61
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East OSOF
Prepared by {enter your company name here}
HydroCAD:!I7.10 sin 000929 © 2005 HydroCAO Software Solutions llC

Type II 24-hr Rainfall=4.70
Page 33
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EastOSDF
Prepared by {enter your company name here}
HvdroCA()(!) 1.10 sl" \)00929 @2005 HvdroCAD Software Solutions LlC

Subcatchment MM: runoff area Subcatchment N: direct runon to pond

Runoff 3.30 cis @ 12.03 hrs, VoIume= 0.192 af, Depth> 1.19- {49] Hint: Tc<2dt may require smaller dt

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type II 24·hr Rainfall=4.70·

Runoll by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dl= 0.05 hIS
Type II 24-hr Rainlall=4.70·

Area (ae) eN Description

Runoff 57.89 cis @ 11.90 hIS, VoIume= 2.906 af, Depth> 4.46-

1.943 61
Area Cae} eN Description

Tc Length Slope Velocity Capacity Description
(min) (Ieet! (ftIft) (ttlsee) (cis)

6.6 100 0.0700 0.3 SheelFlow,
Grass: Short n= 0.150 P2= 2.60'

3.3 960 0.0060 4.9 200.34 TrapfVeeJRect Channel Flow,
Bot.W=O.OO' D=3.oo' Z= 5.0 & 4.0 'r Top.w=27.00' n= 0.030

9.9 1,060 Total

7.818 98

Tc Length Slope Velocity Capacity Description
(min) (feet) (ftIft) (ttI.eel (cis)

1.0 Direct Entry,

Subcatchment N: direct runon to pond

Subcatchment MM: runoff area

Hydrogr.ph

Type II 24-hr
Rainfall=4.70"

'Runoff Area=1.a-18 ac .
(. Runoff Volume=2.908 af,
~" R"U"n9ff:p~pttl~4"~4"p~ .

Tc=1.0 min
CN=98
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TypeIL24-:hr, i

Rainfall=4~70"
Runoff Area=1.943 ac
Runoff VoIume=0.192 af ~.... ., j,

Runoff Dept!l>1.197' ~

Flo~ Length=1,080'
Tc=9.9 min'
CN=61
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East OSDF
Prepared by (enter your company name here)
HvdroCA.J:)@7.10 sin 000929 (Q 2005 HydroCAD Software Solutions LlC

Type II 24-hr Rainfall=4.70"
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East OSOF
Prepared by (enter your company name here)
HydroCAOO> 7.10 sin 000929 (02005 HvdroCAD Software Solutions llC

Type II 24-hr Rainfal/=4.70"
Page 36
413/2006

Subcatchment NN: runoff area Subcatchment 0: runon north of borrow area

[49J Hint: Tc<2dt may require smaller dt (49) Hint: Tc<2dt may require smaller dt

Runoff 3.78 cis @ 11.92 hrs, VoIume= 0.162 aI, Depth> 1.53' Runoff 6.54 cis @ 11.91 hIS, VoIume= 0.279 aI, Depth> 2.55"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hIS, dt= 0.05 hrs
Type II 24·hr Rainfall=4,70'

Runoff by SCS TR·20 method, UH=SCS, Time Span: 0.00-24.00 hrs, dl= 0.05 hIS
Type II 24-hr Rainfall=4.70·

Area {ae) eN Description
1.274 66

Ivea (ae) eN Description
1.317 79

Tc Length Slope Velocity Capacity Description
(min) (feel) (ftIft) (ttlseel (cis)

1.4 600 0.0130 7.1 192.92 TrapfVeeJRect Channel Flow,
Bot.W=O.oo' D=3.oo' Z= 3.0 'r Top.W=18.oo' n= 0.030

Subcatchment NN: runoff area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ftIft) (ttlsee) (cis)

1.3 230 0.0066 2.9 14.28 TraplVeelRect Channel Flow,
Bot.W=O.OO' 0=1.00' Z= 5.0 'r Top.W=10.oo' n= 0.030

Subcatchment 0: runon north of borrow area

Hydrograph Hydrograph

, I

Typ~ II 24-hr
Rainf<lIl=4.70"

RUnoff Area=1:317 ac
Runoff:Volume~0.279af

RunoffDep~h>2.55"

..~lowLength=230'
Tc=1.3 min

CN=79~:

~~
o~~~~~~~~~
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Type II 24-hr
RainfcUl=4.70"

Runoff Area=1.274 ac
Runoff.volume::;0.162 af

Runoff Depth>1.53"
Flow Length=600'

Tc=1A min
..CN=66
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EaslOSOF
Prepared by {enter your company name here}
HydroCAOO) 7.10 sIn 000929 @2005 HvdroCAD Software Solutions llC

Type 1/ 24-hr Rainfall=!.70·
Page 38
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Subcalchment 00: runon area to borrow area Subcatchmenl P: runon north of borrow area

(49) Hint: Tc<2dt may require smaller dt Runoff 9.16 cfs@ 12.30 hrs, Volume; 0.955 af, Depth> 2.19'

Runoff by SCS TR·20 method. UH=SCS, Time Span= 0.QQ.24.00 hrs. dt= 0.05 hrs
Type II 24·hr Rainfall=4.70·

Runoff 1.06 cfs@ 11.97 hrs. Volume; 0.051 af. Depth> 1.52' Runoff by SCS TR·20 method, UH=SCS, Time Spano 0.QQ.24.00 hrs, dt= 0.05 hrs
Type II 24·hr Rainfall=4.70·

Area Cac) eN Description

Area (ae) eN Description
5.238 75

0.399 66

Tc Length Slope Velocity Capacity Description
(min) (feet) (f1Jft1 (hiseel (efs)

5.4 120 0.1660 0.4 Sheat Flow,
Grass: Short n= 0.150 P2= 2.60'

Subcatchment 00: runon area 10 borrow area

Tc Lenglll Slope Velocity Capacity Oesaiption
(min) (feet) (f1Jft) (hiseel (cts)

29.4 300 0.0150 0.2 Sheat Flow,
Grass: Short n= 0.150 P2= 2.60'

4.3 350 0.0070 1.3 Shallow Concentrated Flow,
Unpaved Kv= 16.1 Ips

33.7 650 Total

Subcalchmenl P: runon north of borrow area

"'1"
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'J •... r
.R.

........• . : ; - .

Typei,-i4:iJ'r: ..
Ralnfall;=4.70" •

- RonoffArea=S:238 ac .
Ru~offVolu~e=O.955 af

.. Runoilt>epth>2.19~
FloiNL~ngth=650'

Tc~33.7: min: ... CN~i5: .
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-':Type lI'24-hr
Rainfall=4.70"

Runoff Area=O.399 ac
Runoff,Volurne=O.051 af

R",noff'Depth>'1.52"
Flow·Length=120·

Tc:i:5A min
CN=66
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East OSOF
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East OSOF
Prepared by {enler your company name here}
HvdroCADt!l7.10 sin 000929 (!:) 2005 HydroCAO Software Solutions lLC

Type II 24-hr Rainfall=!.70·
Page 40
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Subcatchment PP: vegetaled borrow area Subcatchment Q: runon north of borrow area

Runoff 25.40 cfs @ 12.75 hrs, Volume; 4.631 af, Depth> 1.36' Runoff 12.29 efs@ 12.28 hrs, Volume; 1.252 af, Depth> 1.95"

Runoff by SCS TR·20 method, UH=SCS, Time Spano 0.QQ.24.00 hrs, dl= 0.05 hrs
Type II 24·hr Rainfall=4.70·

Runoff by SCS TR·20 method, UH=SCS. Time Spano 0.QQ.24.00 hrs, dt= 0.05 hrs
Type II 24·hr Rainfall=4.70·

Area (ae) eN Descripuon
40.964 64

Area (ac) CN Description
7.700 72

Tc Length Slope Velocity Capacity Description
(m;n) (feet) (f1Jft1 (hisee) (efs)

6.4 150 0.1660 0.4 SheatFlow,
Grass: Short n= 0.150 P2= 2.60"

34.5 150 0.0025 0.1 SheatFlow,
Grass: Short n= 0.150 P2= 2.60'

24.6 1.190 0.0025 0.8 Shallow Concentrated Flow,
Unpaved Kv= 16.1 fps

65.5 1.490 Totat

Tc Lenglll Slope Velocity Capacity Description
(min) (feet) (f1Jft) (ft/sec) (efsl
23.6 300 0.0260 0.2 Sheat Flow,

Grass: Short n= 0.150 P2= 2.60'
8.2 1,280 0.0260 2.6 Shallow Concentrated Flow,

Unpaved Kv= 16.1 fps
31.8 1,580 Total

Subcalchment Q: runon north of borrow area

Subcalchmenl PP: vegetated borrow area

Hydrograph

'-1

.:

Hydrograph

,.

Type -il"2~hr;'

_Rainfall'=A.7.0~
10. .. Runoff-Area=7;700 ac.

.. Runoff-Vo'u~e=1.252-af
.. Runo1fDepth>1.95~
Flo~ Length=1,580'

5 .•'. tc'=;~1.~iriin:.!: ... -, ... "-
.t. ~ CN~t2... ~_.

12':'"". ~~._ .. _.~ ..

- Type'lI 24-hr ..., .. c' " .•..- .l'l'"
Rai'nfall~4. 70·
R~riof(Arei=40.~64ac-.
Runoff_Volume=4.631.af
RuiloffOepth>1.36...·
Flow Length=1.,490·

.. TC=65.5 min
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Type II 24-hr Rainfall=4.70·
Page 42
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Subcatchment R: runon north of borrow area Subcalchment S: runon north of borrow area

Runoff 5.63 cIs@ 12.15 hrs. Volume: 0.460 al. Deplh> 2.11' Runoff 0.89 cis @ 12.22 hrs. VoIume= 0.082 al. Depth> 2.44"

Runoff by SCS TR-20 method. UH=SCS. TIme Span= 0.00-24.00 hrs. dt= 0.05 hrs
Type II 24·hr RainfaU=4.70·

Runoff by SCS TR-20 melhod. UH=SCS. TIme Span= 0.00-24.00 hrs. dl= 0.05 hrs
Type II 24·hr Rainlall=4.70·

Area (ae) eN Description
2.612 74

Area Cae) eN Description

0.402 78

Tc Length Slope Velocity Capacity Description
(min) (feet) (ftIft) (ft/see) (ds)
19.8 300 0.0400 0.3 Sheet Flow,

Grass: Short n= 0.150 P2= 2.60'
1.8 350 0.0400 3.2 Shallow Concentrated Flow,

Unpaved Kv= 16.1 Ips
21.6 650 Total

Tc Length Slope Velocity Capacity Description
(min) (feet) (ftIft) (fUsee) (cis)
27.8 280 0.0150 0.2 SheelFlow.

Grass: Short n= 0.150 P2= 2.60'
0.1 30 0.0100 6.3 169.20 TrapNeelRect Channel Flow,

BolW=O.OO' 0=3.00' Z= 3.0 'f Top.W=18.00· n= 0.030
27.9 310 Total

Subcalchment R: runon north of borrow area Subcatchmenl S: runon north of borrow area

Type ~I 24·hr
Rainfall=4.70"
Runoff Area=O.402 ac
RunoffVolume=O.OS2af ~
Runoff Dept!l>2,44~
Flow Lenglh=310'
Tc=27.9 min;
CN=78
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Type II 24-hr
. Rainfall=4~70" .
Runoff Area=2.612 ac'
Runoff Volume=O.460' af ,j

.. ij.\,Iiloff.Depljl?':Z..H~ I~
Flow Lenglh=650'

. tc:;:21.6 min
CN=74
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East oSOF
Prepared by {enler your company name here}
HvdroCAO@7.10 sIn 000929 @2oo5 HvdroCAD Software Solutions LLC

Type 1/ 24-hr Rainfall=4.70"
Page 44
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Subcatchment U: runon east of oSDF Subcatchment V: direct runon to pond

Runoff 6.57 cis @ 12.28 hrs. Volume: 0.674 af. Depth> 1.95' (49) Hint: Tc<2dt may require smaller dl

Runoff by SCS TR-20 melhod. UH=SCS, TIme Span= 0.00-24.00 hrs. dt= 0.05 hrs
Type II 24·hr Rainlall=4.70·

Runoff by SCS TR·20 melhod. UH=SCS. TIme Span= 0.00-24.00 hrs. dt= 0.05 hrs
Type II 24·hr RainlaU=4.70·

Area (ac) CN Description

Runoff 2.03 cis @ 11.90 hrs. Volume: 0.102 af, Depth> 4.46'

4.149 72
Area (ae) eN Description

Tc Length Slope Velocity Capacity Description
(min) (feet) (ftIft) 1ft/sec) (cis)
30.2 300 0.0140 0.2 SheetAow,

Grass: Short n= 0.150 P2= 2.60'
2.1 240 0.0140 1.9 Shallow Concentrated Flow,

Unpaved Kv= 16.1 Ips
32.3 540 Tolal

0.274 98

Tc Length Slope Velocity Capacity Descripbon
(min) (feet) (ftIft) (fUsee) (cis)

1.0 Direct Entry,

Subcalchment V: direcl runon to pond

Subcatchment U: runon east of OSOF
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Type 1I.24-hr
Raiilfall=4.70"

Runoff Area=~.274ac
Runoff,Volume=O.102 af

Runoff;Oepth>4.46" I
. Tc=1.0 min I
. . CN=98 I

.

•: II

~0.
o~~~~~~~.

o I 2 :J ... S 8 1 II 9 10 11 12 13 '4 15 16 11 18 19 20 21 22 23 24
Time (hours)

1",.'

,.'

0'0" i 2 :I 4 s' 0 1 8 rJ to II 12 1J ,".:- 15 "1"8 11 IIi" til "20 21 22 2-j i ...
11m. Choun)

Type II 24-hr
Rainfall=4~70"

. Runoff'Area=4;149 ac' .
Runoff VoIume=O.674 af.Runoff Depth>1.9S" ....

Flo:ov Lenglh=540'
TC=32.3 min'

" "CN=12'
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East oSOF
Prepared by {enter your company name here}
HydroCAD® 7.10 sIn 000929 © 2005 HydroCAD Software Solutions LLC

Type If 24-hr Rainfal/=4.70·
Page 46
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Subcatchment W: runon east of oSDF Subcatchment X: runon east of OSOF

Runoff 28.88 cfs @ 12.05 hIS, VoIume= 1.733 af. Depth> 1.96' Runoff 17.50 cIs@ 12.30 hIS, VoIume= 1.851 af, Depth> 1.87"

Runoff by SCS TR-20 method, UH=SCS, TIme Span= 0.00-24.00 hIS, dt= 0.05 hIS
Type II 24-hr Rainfall=4.70·

Runoff by SCS TR-20 method, UH=SCS, TIme Span= 0.00-24.00 hIS, dl= 0.05 hIS
Type II 24-hr Rainfall=4.70·

Area (ae) eN Description

10.593 72
Area (ae) eN Description

11.853 71

Tc Length Slope Velocity Capacity Description
(min) (feet) (fUft) (fUsee) (cis)

10.9 300 0.1780 0.5 ShealFlow,
Grass: Short n= 0.150 P2= 2.60"

1.0 400 0.1780 6.8 Shallow Concentrated Flow,
Unpaved Kv= 16.1 fps

0.7 270 0.0114 6.9 1,025.43 TrapIVeelRect Channel Flow,
Bel.W=O.OO' 0=3.00' Z= 3.0 & 30.0 'f Top.w=99.00' n= 0.030

12.6 970 Total

Tc Length Slope Velocity Capacity Description
(minI (feet) (ftIft) (fUsee) (efs)
26.7 300 0.0190 0.2 ShealFlow,

Grass: Short n= 0.150 P2= 2.60'
5.5 730 0.0190 2.2 Shallow Concentrated Flow.

Unpaved Kv= 16.1 fps
1.2 330 0.0100 4.8 57.39 TrapIVeelRect Channel Flow,

BoI.W=O.OO' 0=2.00' Z= 3.0 'f Top.W=12.oo' n= 0.030
33.4 1,360 Total

Subcatchment W: runon east of oSDF Subcatchment X: runon east of oSOF

H)'drograph Hvdrograph

. Typell2.f.:hr ...
Rainf~W=4,70· ,
Runoff Area=11.853 ac
Runoff VOlunie=1.851 af
BunoftDep~h>~.~F

. Flow Length=1 i360'
~ Tc=33.4miri- ,- ..
CN::7~
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EastoSOF
Prepared by {enter your company name here}
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Type 11 24-hr Rainfall=4.70"
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East OSOF
Prepared by {enler your company name here}
HydroCAD® 7.10 sin 000929 ~ 2005 HydroCAD Software Solutions LLC

Type 1/ 24-hr Rainfall=4. 70'
Page 48
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Subcatchment Y: runon area east of oSDF Subcatchment Z: runon area east of OSDF

Runoff 9.84 cis @ 12.34 hIS, VoIume= 1.101 af, Depth> 2.03' Runoff 3.11 cIs@ 12.18hrs, VoIume= 0.262 af, Depth> 1,96"

Runoff by SCS TR,,20 method, UH=SCS, TIme Spano 0.00-24.00 hIS, dt= 0.05 hIS
Type II 24-hr Rainfall=4.70·

Runoff by SCS TR,,20 method, UH=SCS, TIme Span= 0.00-24.00 hIS, dt= 0.05 hIS
Type II 24-hr Rainfall=4.70·

Area (ac) CN DesCription Area (ac) CN Desctiption
6.522 73 1.606 72

Tc Length Siope Velocity Capacity Oesaiption
(min) (feet) (ftIft) (fUsee) (cis)

31.1 300 0.0130 0.2 ShealFlow,
Grass: Short n= 0.150 P2= 2.60'

4.6 510 0.0130 1.8 Shallow Concentrated Flow,
Unpaved Kv= 16.1 Ips

1.1 340 0.0110 5.1 92.00 Trap/VeeJRecI Channel Flow,
Bel.W=O.OO' 0=2.00' Z= 5.0 & 4.0 'r Top.W=18.oo' n= 0.030

36.8 1,150 Total

Tc Length Slope Velocity Capacity Description
(min) (feell (ftIft) (fUsee) lefs)
22.0 300 0.0310 0.2 SheatFlow,

Grass: Short n= 0.150 P2= 2.60'
1.5 250 0.0310 2.8 Shallow Concentrated Flow.

Unpaved Kv= 16.1 fps
0.2 50 0.0070 4.1 73.39 Trap/VeelRect Channel Flow,

Bol.W=O.OO' 0=2.00' Z- 5.0 & 4.0 'f Top.W=18.oo' n= 0.030
23.7 600 Total

Subcalchment Y: runon area east of oSDF Subcatchment Z: runon area east of oSDF

H)'drogrlph Hydrograph

TyPe-1I2~hr;; ..~
Rainfall=4~70" . ~
Runoff Area=1.606 ac'

. RunoffVolu~=O.262af k
Runoff Depth>1.96~ .,.
Flow Length:=600'
Tc.=.23.7 _"!.i,!;
CN=72 .

2 •

~
o~~~~~~~

o I 2 J 4 5 0 7 10 tl 12 lJ 14 15 16 17 III 19 20 21 22 23 24
Tim. (houn)

i.. _ .
~. ~! .... jYP-~1I2.f.:hr .

Rainf~U;"4.70" ,
BUl)off Ar!!a=.6;52.2 ac

.. B~n.off\(olulJ1e=1.101 af
R~noft_q,ep~h?2.03"__
FloW Length=1,150'
Tc';;36.8 min . .
CN~73 I

L·I
,'~~~~~~~
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Reach 1: east drainage channel Reach 1R: (new node)

(65) Warning: Inlet elevation not specified

Reach 1: east drainage channel

RoU1ing by Sto<-Ind+Trans method. Time Span: 0.00-24.00 hrs. dt: 0.05 hrs
Max. Velocity: 2.1 fps. Min. Travel TIme= 3.4 min
Avg. Velocity = O.B Ips. A"!l. Travel Time: B.5 min

Peak Depth= 0.99·@ 12.05 hrs
Capacity at bank lull= 754.76 cfs
0.00' x 5.00' deep channel. n= 0.030
Side Slope Z-value= 6.0 4.0·f Top Width= SO.OO·
Length: 420.0' Slope: 0.0045 'f

Hydrogrlph

0.693 al
0.693 af. Atten= 0%. Lag= 0.5 min

7.049 Be, Inflow Deplh > 1.18
6.61 cfs @ 12.25 hIS. Volume:
6.59 cfs @ 12.26 hrs. Volume:

Inflow Area :;;
Inflow
Outflow

152] Hint: Inlet conditions not evaluated
{55) Warning: Inlet elevation nol specified

Peak Depth= 0.33·@ 12.26 hrs
Capacity at bank full= 1.101.12 cfs
A factor of 2.00 has been applied to the supplied storage and discharge data
72.0" Diameter Pipe, n= 0.010
Len9th= 100.0' Slope: 0.0100 'f

Routing by Slor-Ind+Trans method, TIme Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity;;; 5.4 fps. Min. Travel Time: 0.3 min
Avg. Velocity = 2.5 fps. Avg. Travel TIme: 0.7 min

Reach 1R: (new node)

0.758 af
0.756 af. Atten= 7%. Lag= 6.2 min

3.143 ac. Inflow Depth> 2.90'
10.Bl cfs@ 12.01 hrs. Volume:
10.06 cfs @ 12.11 hrs. Volume:

Inflow Area =
Innow
Outflow

Hydrograph

it!

./

I

I
.. 1

,!.t'

Inflow.Area=7.049 a
Peak' Depth=0.33'
Max V~I=5.4 fps-

.. 0=7·2·.0~'····

n=0.010
L.';;1-0D~O;

5=0.0100'" 
Cllp.a.c:J~y=:1;1_0J,1? ..

,.'
0·... .

o I 2 3 <I 5 D 1 , 9 10 11 12 13 1<1 IS 16 11 18 IV
TJrM (houn)

..... .l.

...... "...,.. '

. - Inflow·Area=3..143 ;.
Peak Depth=O.99'
MaxVel=2:Ups"
11:::0.030.· :\i
l=420:0'. ~

. S~O.OQ45 '/" }.

~~Pilc'ty:=!~4.!.~ ~f ..,

,.
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Reach 2: east drainage channel Reach 2R: (new node)

Routing by Stor-lnd+Trans method. Time Span= 0.00-24.00 hrs. dt= 0.05 hrs
Max. Veloclly= 2.7 Ips. Min. Travel Time: 2.6 min
Avg. Velocity = 1.1 Ips. A"!l. Travel Time: 6.3 min

Peak Depth= 1.54·@ 12.16 hrs
Capacity at bank full= 1.205.9B cfs
0.00' x 6.50' deep channel. n= 0.030
Side Slope Z-value: 3.0 5.0·f Top Width: 52.00'
length: 420.0' Slope: 0.0045·f

0.192 al
0.192 af. Anen: 1%. Lag: 0.7 min

.","
iI).2

1.9'13 ac. Inflow Depth> 1.19"
3.30 cfs @ 12.03 hIS. Volume:
3.25 cfs @ 12.04 hIS. Volume:

Reach 2R: (new node)

Hydrooraph

. Inflow Area=1.943 a
Peak: Depth=O.24'
Max Vel=4.3 fps

. - 0=7-2;0"··
n=0.010
L=100.0'
5=0.0100 'I'
Capacity=1;101.12

,.'

[52) Hint: Inlet conditions not evaluated
(651 Warning: Inlet elevation not specified

o~ .j 2 3 <I 5 6 7 -8 II

Inflow Area =
InflO\lV
Outflow

Routing by Stor-Ind+Trans method. Time Span= 0.00-24.00 hrs. dt= 0.05 hIS
Max. Velocity: 4.3 fps. Min. Travel Time::: 0.4 min
A"!l. Velocity = 1.9 Ips. Avg. Travel Time: 0.9 min

Peak Depth= 0.24' @ 12.04 hrs
Capaely at bank full= 1.101.12 cfs
A factor of 2.00 has been applied to the supplied storage and discharge data
72.0' Diameter Pipe. n: 0.010
Length= 100.0' Slope: O.Oloo·f

11~~1
I

I

1
!

.- .. - _. - -
I

2.010 al
2.005 al. Atten= 3%. Lag= 4.B min

.1

B.352 ac. Inflow Depth> 2.B9·
26.37 cfs@ 12.12 hIS. Volume:
25.59 cfs @ 12.20 hIS. Volume:

Reach 2: east drainage channel

Hydrogrlph

- .. -. - -. -.. ".- .- - "-"

Inflow Area::;:8.352_
. PeakDepth=t~54'
Max Vel=2.7 fps
n=p.030- -

•. "-:::~20~~_'~ - r,
5=0.0045-'r i

.. Ca'padfY=1,205.98· c ~.

0'0 i i J 4 5 6 ., e 9 10 11 12 IJ 14 "5' 16 17 18 'I'g 20' 2" 2'2 2J 24
TIm·lhoura)
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[65J Waming: Inlet e1eva~on not specified

Inflow Area =
Inflow
Outflow
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Reach 3: easl drainage channel Reach 3R: (new node)

(65) Warning: Inlet elevation not specified

Hydrogr.ph

Reach 3: easl drainage channel

Routing by SIQ(·lnd+Trans melhod. Time Span= 0.00-24.00 hrs. dt= 0.05 hrs
Max. Velocity: 3.3 fps, Min. Travel Time= 2.1 min
Avg. Velocity = 1.3 Ips, Avg. Travel Time= 5,3 min

Peak Depth= 1.8T@ 12.20 hrs
Capacily al bank full= 1.563.67 cfs
0.00' x 7.40' deep channel. n= 0,030
Side Slope Z·value= 3.0 4.0·f Top Wldth= 51.80'
Length= 420,0' Slope= O.OO50·f

0.162 af
0.162 af. Atten= 2%, Lag= 0.8 min

1.274 ac. Inflow Depth > 1.53"
3,7B cfs@ 11.92 hrs. Volume=
3,72 cfs @ , 1.93 hrs. Volume=

(521 Hint: Inlet conditions not evaluated
(65] Warning: Inlet elevation not specified

Inflow Area =
Inflow
Outflow

Reach 3R: (new node)

Routing by SIQ("lnd+Trans melhod. Time Span= 0.00·24,00 hrs, dt= 0.05 hrs
Max. Velocity: 4.5 Ips. Min. Travel TIme= 0.4 min
Avg. Velocity = 1.8 Ips. Avg. Travel Time= 0.9 min

Peak Depth= 0.25' @ 11.92 hrs
Capacity at bank full= 1.101.12 cfs
A factor of 2.00 has been applied to the supplied slorage and discharge data
72.0" Diameter Pipe, n= 0.010
Length= 100.0' Slope= 0.0100 'f

3.241 af
3.234 af. AUen= 2%. Lag= 4.0 min

13.483 ac. Inflow Depth> 2.88"
40.n cfs @ 12.17 hrs. Volume=
39.76 cfs @ 1224 hrs. Volume=

InnowArea =
Inflow
Ouffiow

Hydrograph

Inflo";" Area;'t,274 ac
peakD!'ipth=0.25'
M~x Vel=4:5 rps

D=72.0"
......... i'''; .. ;n=0.010"

L=100.0'
S~0;0100 'f'

:Capacity=1,101.12 cfs

0'0 1 '2 "j '4 s' (I .; II II 10 11 12 13 '4 15 16 17 18 j'o 20 21 i2 23 24
nmt ItKlUT1l)
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L .
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Reach 4: east drainage channel Reach 5: east drainage channel

(65) Warning: Inlet elevation nol specified [65) Warning: Inlet elevation not specified

Inflow Area =
Inflow
Ouffiow

18.575 ac. Inflow Depth> 2.8B'
53.10 cfs@ 12.21 hrs. Volume=
52.07 cfs @ 12.27 hrs. Volume=

4.461 af
4.451 af. Anen= 2%. Lag= 3.6 min

Inflow Area =
Inflow
Outflow

23.628 ac. Inflow Depth> 2.8B'
63.69 cfs @ 1224 hrs. VoIume=
62.69 cfs @ 12.30 hrs. Volume=

5.669 af
5.656 af. Allen= 2%. Lag= 3.8 min

Routing by SIQ(·lnd+Trans method. Time Span= 0.00-24.00 hrs. dt= 0,05 hrs
Max. Velocity:: 3.5 tps, Min. Travel Time=:: 2.0 min
Avg. Velocity = 1.4 Ips. Avg. Travel Time= 4.9 min

Peak Depth= 2.0T@ 1223 hrs
Capacity al bank full= 1.106.53 cfs
0.00' x 6,50' deep channel. n= 0.030
Side Slope Z·value= 3.0 4.0·f Top Width= 45.50'
Length= 420.0' Slope= 0.0050 'f

Routing by SIQ(·lnd+Trans method. Time Span= 0,00-24.00 hrs. dt= 0.05 hrs
Max. Velocity: 3.5 fps, Min. Travel Time:: 2.1 min
Avg. Velocity = 1.4 Ips. Avg, Travel Time= 5.1 min

Peak Depth= 2.01'@ 12.27 hrs
Capadty al bank full= 182.58 cfs
0.00' x 3.00' deep channel. n= 0.030
Side Slope Z-value= 3,0 6.0·f Top Width= 27.00'
Length= 440.0' Slope= 0,0050 'f

Reach 4: easl drainage channel

Hydrogr.ph

Reach 5: easl drainage channel

Hydrogr.ph

Inflow Area=23,628 0

P~~k O~ptn::2.Qt ....
M~x Vel=3,5-fps ...
0=0.030
L=440.0·
5=O,005il'/,

.. Ca'paclty==1S:U:iBCfs

",....
00:
55'

so:'

~s· '
40','
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30: .
25: ;
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Reach 6: east drainage channel Reach 7R: runoff diversion channel

[65J Warning: Inlet elevation not specified [65J Warning: Inlet elevation not specified

Inflow Area =
Inflow
Outflow

28.937 ac. Inflow Depth> 2.88"
73.28 cfs @ 12.27 hr,;. VoIume=
72.46 cfs@ 12.32 hr,;. VoIume=

6.935 af
6.923 af. Atten= 1%. Lag= 3.1 min

Inflow Area =
Inflow
Outflow

33.527 ac. innow Depth> 2.95"
75.24 cfs@ 12.32 hr,;, VoIume=
74.18 cfs@ 12.40 hr,;, VoIume=

8.256 af
8.233 af. Atten= 1%, Lag= 5.1 min

Routing by Stor-Ind+Trans method. Time Span= 0.00-24.00 hrs. dt= 0.05 hrs
Max. Velocity= 4.6 fps, Min. Travel Time= 1.7 min
Avg. Velocity = 2.0 Ips. Avg. Travel TIme= 4.1 min

Peak Depth= 1.8T @ 12.29 hr,;
Capacity at bank full= 258.21 cfs
0.00' x 3.00' deep channel. n= 0.030
Side Slope Z-value= 3.0 6.0·f Top Wldth= 27.00'
len9th= 480.0' Slope= 0.01oo·f

Routing by Stor-Ind+Trans method. Time Span= 0.QO..24.00 hrs, dt= 0.05 hrs
Max. Velocity: 3.6 fps, Min. Travel Time= 2.8 min
Avg. Veioclty = 1.5 Ips, Avg. Travei TIme= 6.9 min

Peak Depth= 2.14' @ 12.36 hr,;
Capacity at bank luII= 393.21 cfs
0.00' x 4.00' deep channel, n= 0.030
Side Slope Z-value= 3.0 6.0 'f Top Width= 36.00'
len9th= 610.0' Slope= 0.0050 'f

Reach 6: east drainage channel Reach 7R: runoff diversion channel

Hydrograph

,
,:

InflowArea=33;5Z7· ,...
Peak deilti1=2.14' ..•
Max Y~I::3;6Jp!i ~

. n=p.030-
.. ~::ptO:O· '.....
5=0.0050 ',.
Ca·p~citY=393.21 ~fs

00'

75' '
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os·
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Reach BR: runoff diversion channel Reach 9R: runoff diversion channel

[65J Warning: Inlet elevation not specified [651 Wamlng: Inlet elevation not specified

Inflow Area =
Inflow
Outflow

• 39.037 ac, Inflow Depth> 3.02'
77.19 cfs@ 12.40 hr,;, VoIume=
76.74 cfs@ 12.42 hrs, VoIume=

9.832 af
9.825 af, Atten= 1%, Lag= 1.5 min

Inflow Area =
Inflow
Outflow

39.767 ac. Inflow Depth> 3.03'
77.10 cfs@ 12.42 hr,;. VoIume=
76.74 cfs@ 12.44 hr,;, VoIume=

10.037 af
10.030 af, Atten= 0%. Lag= 1.2 min

Routing by Stor·lnd+Trans method. TIme Span= 0.00-24.00 hr,;. dt= 0.05 hr,;
Max. Velocity: 3.7 fps, Min. Travel TIme= 0.9 min
Avg. Velocity = 1.6 Ips, Avg. Travel TIme= 2.0 min

Peak Depth= 1.73'@ 12.41 hr,;
Capacity at bank lull= 989.53 cfs
A factor of 2.00 has been applied to the supplied storage and discharge data
0.00' x 4.50' deep channel, n= 0.030
Side Slope Z-value= 3.0 4.0 'f Top Width= 31.50'
length= 190.0' Slope= 0.0071 'f

Routing by Stor-Ind+Trans method. Time Span= 0.00-24.00 hr,;. dt= 0.05 hr,;
Max. Velocity: 4.5 fps, Min. Travel Time= 0.6 min
Avg. Velocity = 1.7 Ips, Avg. Travel TIme= 1.7 min

Peak Depth= 1.51'@ 12.43 hr,;
Capacity at bank lull= 1,307.31 cfs
6.00' x 5.50' deep channel, n= 0.030
Side Slope Z-value= 3.0 4.0 'f Top Wldth= 44.50'
length= 170.0' Slope= 0.0083·f

Reach 9R: runoff diversion channel

Inflow Area=39.767: "
Peak Depth=.1.51'
Max Vel=4.5 fps
':l=0.030

,_ !.::170,p~

- 5=0.0083'"··1
- Capacity=1,307.31.c ·1'".. /
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15· ' /
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Reach BR: runoff diversion channel

iriflowArea,;39:037·.
P~~k D.ElPtf:l::~. 7~' ...
Max Vel=3;7-fps- .
n';;O.03(f ","
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Reach 10AR: (new node) Reach 11: new CMP arch

Routing by Slar,lnd+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity: 3.4 fps. Min. Travel Time= 2.6 min
Avg. Velocity = 1.3 fps. Avg. Travel Time= 7.1 min

,., ••,J, ..;

11.189 af
11.188 af. Atten=O%. Lag= 0.2 min

"

; .. , _l_ '" _,

44.327 ac, Inflow Depth:> 3.03
78.55 cfs @ 12.51 hrs, VoIume=
78.50 cfs @ 12.52 hrs, VoIume=

:.:, " ~~ltloW ..A,re~=.44.3?7·
~. Peak Depth=1,S7'
: . Max V~I=6.6 fps
55 .. P=T2:0"
~. /. 11=0.010

t.=40~O· .
~=il.0022· '/'

.. p~paci~}'='.S2~ ..31 ~f:,

35~

",.

25

20'

IS·
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[52) Hint: Inlet conditions not evaluated
[65J Warning: Inlet elevation not specified

Inflow Area =
Inflow
Outflow

Peak Depth= 1.57'@ 12.51 hrs
Capacity al bank full= 522.31 cfs
A factor of 2.00 has been applied to the supplied storage and discharge data
72.0· Diameter Pipe. n= 0.010
Lenglh= 40.0' Slope= 0.0022 'f

Routing by Star-lnd+Trans method, Time Span= 0.00-24.00 hrs, dl= 0.05 hrs
Max. Veloclty= 6.6 (ps, Min. Travel Time: 0.1 min
Avg. Velocity = 2.6 fps. Avg. Travel Time= 0.3 min

Reach 11: new CMP arch

I~

10.265 af
10.235 af, Atten= 1%. Lag= 4.5 min

40.577 ac, Innow Depth> 3.04'
77.12 cfs@ 12.44 hrs, VoIume=
76.26 cfs@ 12.52 hrs, VoIume=

Reach 10AR: (new node)

HydrogrJlph

inflow Area=40.S77
Peak Depth=1.37'
M~x vel=3.4 fps
n=p.030;

1,.::530JI~ ...
. 5=0.00SO'" .
. Ca·pacltY;;;2,iI4.4fc

[65J Warning: Inlet elevation not specified

Inflow Area =
Inflow
Outflow

Peak Depth= 1.3T@ 12.47 hrs
Capacity al bank full= 2,114.41 cls
10.00' x 6.50' deep channel, n= 0.030
Side Slope Z-value= 6.0 3.0 'f Top Width= 68.50'
Length= 530.0' Slope= 0.0050 'f

IS': ' /

"l~mlelelml!~~~=~~~~~~~'~~~~5"
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Reach 12R: runoff diversion channel Reach 13R: runoff diversion channel

(65) Warning: Inlet elevation not specified [65J Warning: Inlet elevation not specified

Inflow Area =
Inflow
Outflow

44.327 ac, Inflow Depth> 3.03'
78.50 cfs @ 12.52 hrs, VoIume=
78.00 cfs @ 12.55 hrs, VoIume=

11.188 af
11.174 af, Atten= 1%, Lag= 1.9 min

Inflow Area =
Inflow
Dutflow

104.339 ac, Inflow Depth> 2.43"
143.58 cfs @ 12.53 hrs, VoIume=
142.73 cfs @ 12.58 hrs, VoIume=

21.140 af
21.088 af, Atten= 1%, Lag= 3.0 min

Routing by Star-ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity;; 3.7 fps, Min. Travel Time= 1.1 min
Avg. Velocity = 1.2 Ips, Avg. Travel Time= 3.2 min

Peak Depth= 1.15'@12.53hrs
Capacity al bank full= 317.79 cfs
14.00' x 2.45' deep channel, n= 0.030
Side Slope Z-value= 3.0 4.3 'f Top Wldth= 31.89'
Length= 240.0' Slope= 0.0063 'f

Reach 12R: runoff diversion channel

Routing by Star-Ind+Trans method, Time Span= 0.00-24.00 hrs, dl= 0.05 hrs
Max. Velocity: 4.3 fps. Min. Travel Time::: 1.8 min
Avg. Velocity = 1.4 Ips, Avg. Travel Time= 5.5 min

Peak Depth= 1.25' @ 12.55 hrs
Capacity at bank fuli= 346.63 cfs
23.11' x 2.06' deep channel, n= 0.030
Side Slope Z-value= 2.3 4.0 'f Top Width= 36.09'
Length= 450.0' Slope= 0.0067 'f

Reach 13R: runoff diversion channel
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Reach 14: east runon channel Reach 15: east runon channel

(65) Warning: Inlet elevation not specified [65] Warning: Inlet elevation not specified

InfiowAIea =
Inflow
Outflow

0.121 ac, Inflow Oepth > 2.54'
0.52 ds @ 11.96 hIS, Volume:
0.38 ds @ 12.17 hIS, VoIume=

0.026 al
O.025af. Atten=27%, Lag= 11.3min

Inflow Area =
Inflow
Outflow

0.882 ac, Inflow Depth> 2.54
3.20 ds @ 12.01 hrs, VoIume=
2.82 ds @ 12.12 hrs, VoIume=

0.186 al
0.186 af, Atten= 12%, Lag= 6.6 min

Routing by Star-Ind+Trans method, Time Span= 0.00-24.00 hIS, dl= 0.05 hIS
Max. Velocity: 0.9 fps. Min. Travel Time: 7.6 min
Avg. Velocity = 004 Ips. Avg. Travel Tlme= 19.1 min

Peak Oepth= 0.33' @ 12.04 hIS
Capacity at bank full= 22.78 ds
0.00' x 1.50' deep channel, n= 0.030
Side Slope Z-value= 3.0 5.0 'f Top Width= 12.00'
Len9th= 420.0' Slope= 0.0040 'f

Routing by Star-Ind+Trans method, Time Span= 0.00-24.00 hrs, dl= 0.05 hrs
Max. Velocity: 1.8 ips, Min. Travel TIme: 3.9 min
Avg. Velocity = 0.7 Ips, Avg. Travel Tlme= 9.9 min

Peak Depth= 0.64' @ 12.05 hIS
Capacity at bank full= 61.62 ds
0.00' x 2.00' deep channel, n= 0.030
Side Slope Z-value= 3.0 5.0 'f Top Width= 16.00'
Length= 420.0' Slope= 0.0063 'f

Reach 14: east runon channel Reach 15: east runon channel

Hydrovraph Hydrogreph
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Inflow Area=0,882 ac
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Reach 16: east runon channel Reach 17: east runon channel

(65) Warning: Intet elevation not specified [65] Warning: Inlet eevation not specified

Inflow Area =
Inflow
Outflow

3.590 ac, Inflow Depth> 2.22'
9.76 ds@ 12.10 hrs, VoIume=
9.33 ds@ 12.19 hrs, VoIume=

0.664 af
0.661 af, Men= 4%, Lag= 4.9 min

Inflow Area =
Inflow
Outflow

5.196ac, InflowDepth> 2.13"
12.43 ds@ 12.18 hrs, VoIume=
12.07 ds@ 12.25 hrs, VoIume=

0.923 al
0.921 af, Men= 3%, La9= 4.0 min

Routing by Star-Ind+Trans method, Time Span= 0.00-24.00 hrs, dl= 0.05 hrs
Max. Velocity: 2.6 Ips, Min. Travel Tlme= 2.7 min
Avg. Velocity = 1.0 Ips, Avg. Travel Tlme= 6.7 min

Peak Depth= 0.98'@ 12.14 hrs
Capacity at bank full= 256.58 ds
0.00' x 3040' deep channel, n= 0.030
Side Slope Z-value= 2.5 5.0 'f Top Width= 25.50'
Length= 420.0' Slope= 0.0074 'f

Routing by Stor-lnd+Trans method, Time Span= 0.00-24.00 hrs, <It= 0.05 hrs
Max. Velocity: 3.2 tps. Min. Travel TIme: 2.2 min
Avg. Velocity = 1.3 Ips, Avg. Travel Tlme= 5.3 min

Peak Depth= 0.92' @ 12.21 hrs
Capacity at bank fuII= 436.18 cfs
0.00' x 3.50' deep channel, n= 0.030
Side Slope Z-value= 4.0 5.0 'f Top Width= 31.50'
Length= 420.0' Slope= 0.012S 'f

Reach 16: east runon channel Reach 17: east runon channel

Hydrograph Hydrograph
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Reach 18: east runon channel Reach 19: easl runon channel

(65) Warning: Inlel elevation not specified [65] Warning: Inlet elevation not specified

Inflow Area =
Inflow
Outflow

11.718 ac, Inflow Oeplh > 2.0,
21.43 cis @ 12.27 hIS, VoIume=
20.99 cfs @ 12.33 hIS, VoIume=

2.022 af
2.017 af. Atten= 2%, Lag= 3.7 min

InnowArea ;;:
Innow
Outflow

23.571 ac, Inflow Deplh > 1.9,
38.43 cis @ 12.32 hIS, Volume:
37.75 cis @ 12.41 hIS, VoIume=

3.868 af
3.855 af, Atten= 2%, Lag= 5.2 min

Routing by Star-Ind.Trans melhod, Time Span= 0.00-24.00 hIS, dt= 0.05 hIS
Max. Velocity: 3.7 fps, Min. Travel Time= 2.0 min
Avg. Velocity = 1.6 Ips, Avg. Travel Time= 4.5 min

Peak Deplh= 1.38' @ 12.30 hIS
Capacity at bank full= 169.20 cis
0.00' x 3.00' deep channel, n= 0.030
Side Slope Z-valu.= 3.0 'r Top Widlh= 18.00'
Length= 440.0' Slope= 0.0100 'r

Routing by Star-lnd.Trans method, Time Span= 0.00-24.00 hIS, dt= 0.05 hIS
Max. Velocity: 2.8 fps, Min. Travel Time= 2.8 min
Avg. Velocity = 1.2 Ips, Avg. Travel TIme= 6.4 min

Peak Deplh= 0.91'@ 12.36 hIS
Capacity at bank full= 911.12 cis
0.00' x 3.00' deep channel, n= 0.030
Side Slope Z-value; 3.0 30.0 'r Top Width= 99.00'
Length= 470.0' Slope= 0.0090 'r

Reach 18: east runon channel Reach 19: east runon channel
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Reach 20: east runon channel Reach 21: east runon channel

165J Waming: Inlet elevation not specified [65) Waming: Inlet elevation not specified

Inflow Area::
Inflow
Outflow

34.164 ac, Inflow Deplh > 1.96·
43.35 cIs@ 12.39 hIS, VoIume=
43.26 cis @ 12.40 hIS, VoIume=

5.587 af
5.566 af, Alten= 0%, Lag= 0.5 min

Inflow Area =
Inflow
Outflow

38.687 ac, Inflow Deplh > 1.91
45.89 cis @ 12.48 hIS, VoIume=
45.84 cis @ 12.49 hIS, VoIume=

6.150af
6.148 af. Atten= 0%. Lag= 0.5 min

Routing by Star·lnd.Trans melhod, Time Span= 0.00-24.00 hIS, dt= 0.05 hIS
Max. Velocity: 4.2 Ips, Min. Travel TIme= 0.3 min
Avg. Velocity = 2.0 Ips, Avg. Travel Time= 0.6 min

Peak Depth= 1.87'@ 12.39 hIS
Capacity at bank full= 153.84 cfs
'0.00' x 3.00' deep channel, n= 0.030
Side Slope Z-value= 3.0 'r Top Widlh= 16.00'
Length= 75.0' Slope= 0.0083 'r

Routing by Star-Ind.Trans method, Time Span= 0.00-24.00 hIS, <It= 0.05 hIS
Max. Velocity: 4.5 Ips, Min. Travel Time= 0.2 min
Avg. Velocity = 1.8 Ips, Avg. Travel Time= 0.6 min

Peak Deplh= 1.84'@ 12.48 hIS
Capacity at bank fuII= 169.20 cis
0.00' x 3.00' deep channel. n= 0.030
Side Slope Z-value= 3.0 'r Top Width= 18.00'
Lenglh= 65.0' Siope= 0.0100 'r

Reach 20: east runon channel Reach 21: east runon channel
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Reach 22: east runon channel Reach 23: new CMP culverts

(65) Warning: Inlel elevation not specified

Reach 22: east runon channel

Rouling by Sior-Ind+Trans method, Time Spano 0.90-24,00 hr;, dt= 0.05 hr;
Max. Velocity= 4.5 fps. Min. Travel l1me= 0.7 min
Avg. Velocity = 1.8 Ips, Avg. Travel Time= 1.7 min

Peak Depth= 1.85' @ 12.49 hrs
Capacily al bank lull= 384.40 cfs
0.00' x 4.00' deep channel, n= 0,030
Side Slope Z-va!ue= 3.0 'f Top Width= 24.00'
Length= 190,0' Slope= 0.0100 'f

Hydrogr.ph

6.861 af
6.858 af, Allen:;: 0%. Lag:;: 0.5 min

42,526 ac, Inflow Depth> 1.94"
48.76 cfs @ 12.51 hrs, VoIume=
48.70 cfs @ 12,52 hr;, VoIume=

Reach 23: new CMP culverts

Inflow Area:;:
Inflow
Outflow

(52) Hint Inlet conditions not evaluated
(651 Warning: Inlel elevation not specified

Peak Depth= 1.31' @ 12,52 hr;
Capacity al bank full: 468.67 cfs
A factor of 2.00 has been applied to the supplied storage and discharge data
72.0· Diameter Pipe, n= 0.018
Lenglh= 92.0' Slope: 0.0059 'f

Routing by Stor~lnd+Trans method. Time Span= 0.00-24.00 hrs. eft= 0.05 hrs
Max. Velocity: 5.4 Ips, Min. TraveiTIme= 0.3 min
Avg. Velocity = 2.1 fps, Avg. Travel Time= 0.7 min

6.230 al
6.225 af. Atten::; 0%. Lag= 1.2 min

38.989 ac, Inflow Depth> 1.92
46.33 cfs @ 12.49 hr;, VoIume=
46.18 cfs@ 12.51 hr;, VoIume=

Inflow Area::
Inflow
Outflcm
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Reach 24: runon channel Reach 25: new CMP arch

(65) Waming: Inlel elevation nol specified

Rouling by Sior-Ind+Trans method, Time Spano 0.90-24.00 hr;, dl: 0,05 hr; /2
Max. Velocity:;; 4.0 ips, Min. Travel Time= 0.7 min
Avg. Velocity = 1.4 Ips, Avg. Travel Time= 1,9 min

Peak Depth: 1.19'@ 12.48 hrs
Capacity al bank full: 153,54 cfs
8.SO' x 2.00' deep channel, n: 0.030
Side Siope Z-value: 3.0 'f Top Width: 20.SO'
Length= 160.0' Slope= 0.0075 'f

Routing by Stor-Ind+Trans method, Time Span: 0.90-24,00 hrs, dt: 0.05 hr;
Max. Velocity= 5.9 ips. Min. Travel Time= 0.2 min .
Avg. Veiocity: 2,3 Ips, Avg. Travel Time= 0.4 min

Peak Depth: 1,49' @ 12.45 hrs
Capacity at bank full: 475,34 cfs
A factor of 2.00 has been applied to the supplied storage and discharge data
72.0· Diameter Pipe, n= 0.018
Length~ 53,0' Slope: 0.0060 'f

[52) Hint: Inlet conditions not evaluated
[65J Warning: Inlel elevation nol specified

9.057 af
9.055 af, Men: 0%, Lag: 0,3 min

55.464 ac, Inflow Depth> 1.96"
64.24 cfs @ 12.45 hrs, VoIume=
64,22 cfs @ 12.46 hr;, VoIume=

Inflow Area :;:
Inflow
Out11ow

8.110af
8.102 af. Atten= 0%, Lag= 1.1 min

SO.226 ac, Inflow Depth> 1.94·
57,15 cfs @ 12.47 hr;, VoIume=
56.99 cfs @ 12.49 hr;, VoIume=

Inflow Area:
Inflow
Dut110w

Reach 24: runon channel

Hydrograph
Reach 25: new CMP arch
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Reach 26: runon channel Reach 27: new CMP arch

165) Warning: Inlet elevation not specified

Reach 26: runon channel

Routing by Stor-Ind+Trans method. Time Span= 0.00-24.00 hrs. dt= 0.05 hrs
Max. Velocity: 4.4 fps. Min. Travel Time= 1.1 min
Avg. Velocity = 1.9 tps, Avg. Travel nme= 2.7 min

Peak Depth= 2.20' @ 12.47 hrs
Capacity at bank tull= 90.11 cfs
0.00' x 2.50' deep channel, n= 0.030
Side Slope Z-value= 3.0 'f Top Width= 15.00'
Length= 300,0' Slope= 0.0075 'f

Reach 27: new CMP arch

9.364 at
9.360 af. Atten= 0%. Lag:;: 0.6 min

57.147 ae, Inflow Depth' 1.9?"
65.00 cfs @ 12.48 hIS. VoIume=
64.89 cfs @ 12.49 hrs, Volume=

(52) Hint: Inlet conditions not evaluated
[65) Warning: Inlet elevation not specified

InflowAtea =
Inflow
Dutil"",

Peak Depth= 1.64'@ 12.49 hIS
Capacity at bank full= 398.58 cis
A factor of 2.00 has been applied to the supplied storage and discharye data
72.0· Diameter Pipe. n= 0.018
Length= 106.0' Slope= 0.0042 'f

Routing by Star-ind+Trans method, nme Span= 0.00-24.00 hrs, dt= 0.05 hrs /2
Max. Velocity= 5.2 fpSt Min. Travel Time= 0.3 min
Avg. Velocity = 2.0 fps, Avg. Trave! TIme: 0.9 min

9.055 al
9.044 af. Atten= 0%. Lag: 2.0 min

55.464 ac, Inflow Depth' 1.96"
64.22 cfs @ 12.46 hrs, VoIume=
64.05 cfs @ 12.49 hrs, VoIume=

Hydrograph

Inflow Area =
Inflow
Outllow

Hrdrognph
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Reach 29: east runon channel Reach 30: east runon channel

[65J Waming: Inlet elevation not specified (65) Waming: Inlel elevation not specified

Inflow Area::::
Inflow
Dutil"'"

39,914 ac, Inflow Depth' 1.93'
47,10 cfs @ 12,50 hrs, Volume:
46.92 cfs @ 12.53 hrs, Volume:

6.407 af
6.400 af, Atten= 0%. Lag= 1.5 min

Inflow Area =
Inflow
DutflaN

38.587 ae, Inflow Depth' 1.91"
45,98 cfs @ 12.48 hrs. Volume=
45,89 cfs @ 12.48 hrs, VoIume=

6.150al
6,150 af, Anen= 0%, Lag= 0.2 min

Routing by Star-Ind>Trans method. nme Span= 0.00-24.00 hrs, dt= 0,05 hrs
Max. Verocity: 4.6 Ips. Min. Travel Time= 0.8 min
Avg. Velocity: 1.9 fps, Avg. Travel nme= 2.0 min

Peak Depth= 1,86'@ 12.51 hrs
Capacity at bank full= 255.23 cfs
0.00' x 3.50' deep channel. n= 0,030
Side Slope Z-vaiue= 3,0 'f Top Width= 21.00'
Length= 230.0' Slope= 0.0100 'f

Routing by Star-Ind>Trans method. nme Span= 0.00-24,00 hrs, dr- 0,05 hrs /2
Max. Velocity: 4.5 fps. Min. Travel Time= 0.1 min
Avg. Velocity: 1.8 Ips, Avg. Travel nme= 0,3 min

Peak Depth: 1.84' @ 12.48 hrs
Capacity at bank full= 104.05 cfs
0.00' x 2.50' deep channel. n= 0,030
Side Slope Z-value= 3,0 'f Top Wldth= 15,00'
Length= 30.0' Slope: 0.0100 'f

Reach 29: east runon channel Reach 30: east runon channel

Iliinro. I
"""""'"

Hydrograph

._ .. _. __.•__ ". _ ..__ ._ .L"1Uii¥.,....."

~".floV{_-A':..e~:~_8~~8!_ -0 ~
Peak Depth=.1.84' .,
rJfa~ Y~~=(5_fp~ :_. - .'
n=0.030 .
L=30.0'

.. 5;'0.01"00-,p -
~a·p~cjtY~fOo4~05-cfs

0'0 i 2 3 .- 5 B 1 agiO 11 12 "3
TIm. (MIll"')

IS·

",.'

".'

",.

-. -

Iri(lowAr'ea=39~914· -
. Peal( Depth=1.86'-
Max vel=4.6fpS
n=0.030
L=230~O'

5=0.0100'1' ..
~apacity=~55.23 .cfs

IS'

",.'

"

".
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.. '
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Reach 31: culvert Pond 1P: (new node)

(52] Hint: Inlel conditions not evaluated
{65] Warning: Inlet elevation not specified

Routing by Stor-Ind+Trans method. Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocily= 5.1 fps, Min. Travel TIme: 0.3 min
Avg. Velocity = 1.8 fps, Avg. Travel Time:: 0.8 min

Routing by Stor-Ind method, TIme Span; 0.00-24.00 hIS, dt-: 0.05 hrs
Startin9 Elev; 592.00' Surf.Area; 0.342 ac Storage; 0.691 af
Peak Elev; 593.91'@ 12,48 hIS Surf.Area; 0.609 ac Storage; 1.584 af (0.893 af above start)
Plug-Flow detention time; 101.8 min calculaled for 5.448 al (86% of inflow)
Cenler-of-Mass del. time; 18.3 min ( 878.5 - 860.2 )

InflowAJ-ea =
Inflow
Outflow

1.317 ac, Innow Depth> 2.55'
6.54 cfs@ 11.91 hIS, Volume:
6.34 cfs@ 11.91 hIS, Volume:

0.279 af
0.279 at, Atten= 3%, Lag= 0.5 min

Inflow Area;:;
Inflow
Outflow
Primary

38.587 ac, Innow Depth> 1.98'
49.32 cfs @ 12.39 hIS, Volume:
45.98 cfs @ 12,48 hIS, Volume:
45.98 cfs @ 12.48 hIS, Volume:

6.362 af
6.150 af. Allen= 7%, Lag= 5.4 min
6.150 af

Invert Avail.Storage Storage Description
589.30' 1.634 af Custom Stage Data (Conic) Listed below

Peak Depth; 0.34' @ 11.91 hIS
Capacity at bank full; 1,025.91 cfs
A factor of 2.00 has been applied to the supplied storage and discharge data
72.0· Diameter Pipe, n= 0.012
Len9th; 80.0' Slope; 0.0125 'r

Volume
#1

Elevation
(Ieel)

Surf.Area
(acres)

Inc.Store
(acre-feet)

Cum.Store
(acre-feet)

Wet.Area
(acres)

0.186
0.211
0.279
0.344
0.465
0.627

0.000
0.139
0.382
0.691
1.092
1.634

0.000
0.139
0.243
0.309
0,401
0.542

Invert Outlet Devices

0.186
0.210
0.278
0.342
0.463
0.624

III Primary

589.30
590.00
591.00
592.00
593.00
594.00

Device Routing
592.00' Special & User-Defined

Head (feet) 0.00 0.01 0.18 0.51 1.01 1.34 1.67 2.00
Disch.(eIs) 0.000 0.000 0.080 1.330 8.210 17.57031.73051.470

primary Outflow Max;45.80 cfs@ 12,48 hIS HW=593.91' (Free Discharge)
'<-1=Speclal & User-Defined (Custom Controls 45.80 cfs)

0'0 " 2 3 -.. 5 0 1 8" 9 \D I" 12 13 U
Tlrnt (houl'1Il

., , . .
'.. Inflow Area=1.317,ac

;Peak Oepth=¥0.34'
Max Vel=5:1 fps

0=72.0"
n=0.012
L';'80.0'

S=0;012~ '/'
:Capa~ity=1,Q25.91 ~fs

Reach 31: culvert

Hydrognlph
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6.391
6.690
7.023
7.300
7.626
7.938

Wet.Area
(acres)

29.676 af
0.000 af, Allen; 100%, Lag; 0.0 min
0.000 af

0.000
6.538

13.390
20.543
27.994
35.760

Cum.Store
(acre-feet)

0.000
6.538
6.851
7.153
7,451
7.766

Inc.Store
(acre-feet)

6.391
6.687
7.017
7.290
7.613
7.921

161.996 ac, Inflow Depth> 2.20"
174.95 cfs@ 12.59 hIS, Volume:

0.00 cfs @ 0.00 hIS, Volume:
0.00 cfs @ 0.00 hIS, Volume:

Surf.Area
(acres)

Invert Avail.Storage Storage Description
570.00' 35.760 at Custom Stage Data (Conic) Listed below

570.00
571.00
572.00
573.00
574.00
575.00

#1

Elevation
(feet)

Pond 3P: Borrow Area Basin

Volume

InnowArea ;
Inflow
Outflow
Primary

Routing by Stor-Ind method, TIme Span; 0.00-24.00 hIS, dt-: 0.05 hIS
Peak Elev; 574.21' @ 24.00 hIS Surt.Area; 7.679 ac Stora9e: 29.662 at
Plug·FICMI detention time= (not calculated: initial storage excedes outflow)
Cenler·o(·Mass del. time= (not calculated: no outflow)

Pond 1P: (new node)
Hydrogr.ph

.. lnfJowArea::;38.587.
Peak EleV=S93,91"
Storage=1.S84.af

5"

45 ."

2{1. • ,...••.. '.~

25:

.,.'

/'"
0'0 1 2 J 4 5 6 1 8 91011121314 ,'s 1'6 11 16 192'02122 2'J 24

TIm- (hours)

Device Routing Invert
III Device 2 575.30'
#2 Primary 569.80'

#3 Primary 578.00'

Outlet Devices
4ll.0" HOriL OrtflcelGrate X 2.00 Limited to weir flow C; 0.600
4ll.0" x 200,O'long Culvert X 2.00 Ke: 0.700
Dulletlnvert; 569.00' S; 0.0040 'r Cc; 0.900 n; 0.024
20.0' long Broacj.Crested Rectangular Weir
Head (feet) 0.50 1.00 1.50 2.00 2.50 3.00 4.00 5.00
Cae!. (English) 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3,00

[

'mary Outflow Max;O.oo cfs@0.00hISHW=570.00'(FreeDischarge)
'~;Culvert (Passes 0.00 cfs of 0.26 cfs potential flow)
'<-1=OrtficeiGrate (Controls 0.00 cfs)
3=8road-Crested Rectangular Weir (Controls 0.00 cfs)
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Pond 3P: Borrow Area Basin
Hydrogr.ph
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Time span=O.00-24.00 hr>. dl=O.05 hr>. 481 points
Runoff by SCS TR-20 method. UH=SCS

Reach routing by Stor-Ind+Trans method -. Pond routing by Stor-Ind method

Subcatchment A:. vegetated final cover Runoff Area=2.730 ae Runoff Deplh>2.69"
Flow Lenglh=670' Te=18.3 min CN=B3 Runoff=9.20 efs 0.658 af

Subcatchment B: vegetated final cover Runoff Area=5.342 ae Runoff Depth>2.B9"
Flow Length=9S0' Te=1Q.0 min CN=83 Runoff=17.63 efs 1.287 af

Subcatchment C: vegetated final cover Runoff Area=5.399 ae Runoff Deplh>2.B9"
Flow Lenglh=945' Te=19.0 min CN=B3 Runoff=17.82 efs 1.301 af

Subcatchment 0: vegetated final cover Runoff Area=5.530 ae Runoff Deplh>2.89w

Flow Lenglh=950' Te=19.0 min CN=B3 Runoff=18.25 efs 1.332 af

Subcatchment ER: non-vegetated final cover Runoff Area=5.320 ae Runoff Deplh>3.48"
Fk:lw Lenglh=1,100' Te=4.2 min CN=B9 Runoff=32.56 efs 1.544 af

Subcatchment FiR: non-vegetated final cover Runoff Area=0.918 Be Runoff Deplh>3.48-
Flow Length=703' Te=2.9 min CN=B9 Runoff=5.78 efs 0.267 af

Subcatchment F2R: non-vegetated final cover Runoff Area=2.730 Be Runoff Deplh>3.4B-
Flow Length=638' Te=2.8 min CN=89 Runoff=17.20 efs 0.793 af

Subcatchment FR: non-vegetated final cover/construction lay Runoff Area=2.910 ae Runoff Depth>3.49"
Flow Length=42S' Te=1.9 min CN=89 Runoff=18.22 efs 0.845 af

Subcatchment GR: non-vegetated final cover Runoff Area=0.270 ae Runoff Depth>3.48"
Fk:lw Length=450' Te=2.3 min CN=SQ Runoff=1.67 efs 0.078 af

Subcatchment J1R: construction laydown area Runoff Area=0.312 ae Runoff Deplh>2.81 M

Flow Length=54' Te=2.8 min CN=B2 Runoff=1.66 efs 0.073 af

Subcatchment KR: runon north of borrow area Runoff Area=3.020 ae Runoff Oepth>3.4S-
Fk:lw Length=480' Te=2.S min CN=89 Runoff=19.05 efs 0.877 af

Subcatchment LR: construction laydown area Runoff Area=1.540 ae Runoff Deplh>2.79"
Flow Length=360' Te=30.7 min CN=B2 Runoff=3.69 efs 0.358 af

Subcatchment MR: runon north of borrow area Runoff Area=0.675 ae Runoff Deplh>2.54"
Flow Length=40' Te=2.B min CN=79 Runoff=3.30 efs 0.143 af

Subcatchment N: construction laydown area Runoff Area=1.D43 ae Runoff Depth>2.60-
Flow Length=170' Tc=15.2 min CN=82 Runoff=3.73 efs 0.244 af

Oral~Dlagran torWMt OSDF
Prepared by {cnlttr your company name here} 4(312006

HydlOCAOO 1.10 am 000029 e 2005 HydroCAD Sof1w;Iru Solubona LLC

Subcatchmenl 0: pond Runoff Area=2.252 ae Runoff Depth>4.46
Te=1.0 min CN=9B Runoff=16.67 efs 0.838 af
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Subcatchment PiR: construction laydoY,," area Runoff Area=0.490 ae Runoff Deplh>2.B1"
Fk:lw Length=100' Tc=8.4 min CN=82 Runoff=2,20 cfs 0.115 af

Reach 9BR: channel Peak Depth=0.61' Max Vel=2.3 fps Inflow=16.31 efs 0.950 af
n=0.030 L=76.0' 5=0.0050'f Capaeity=566.70 cfs Outflow=16,03 efs 0,949 af

Subcatchment P2R: construction laydown area Runoff Area=O.214 ae Runoff Depth>2.81-
Flow Length=110' Tc=8.3 min CN=82 Runoff=O.96 cfs 0.050 af

Subcatchment QN: runon north of borrow area Runoff Area=0.170 ae Runoff Deplh>2.54"
Fk:lw Length=100' Tc=11.8 min CN=79 Runoff=0.62 cfs 0.036 af

Reach 1: west channel Peak Deplh=O.94' Max Vel=2.5 fps Inflow=Q.20 efs 0.658 af
n=0.030 L=400.0· 5=0.0075" Capacity--424.60 cfs Outflow=8.87 efs 0.656 af

Reach 2: west channel Peak Deplh=1.39' Max Vel=3.3 fps Inflow=25.75 cfs 1.943 af
n=0.030 L=400.0' S=0.0075 'f Capaeity--424.60 cfs Outflow=25. 10 cfs 1.939 af

Reach 3: west channel Peak Depth=1.66' Max Vel=3.7 fps Inflow--41.23 cfs 3.240 af
n=0.030 L=400.0· 5=0.0075 'f Capaeity=424.60 efs Outflow=40.35 cfs 3.234 af

Reach 12R: Culvert from F Street Drainage Peak Depth=O.96' Max Vel=5.4 fps Inflow=15.94 efs 0.872 af
0=72.0" n=0.013 L=65.0' S=0.0046'f Capaeity=287.72 cfs Outflow=15.83 efs 0.871 af

Reach 13: culvert Peak Deplh=0.41' Max Vel=4.3 fps Inflow=3.69 efs 0.358 af
D=72.0- n=0.013 L=120.0' 5=0.0083 'f Capaeity=386.61 cfs OutfloW=3.68 cfs 0.358 af

Reach 14: Culvert from North Entrance Road Peak Depth=0.27' Max Vel=3.5 fps InfloW=3.29 efs 0.178 af
0=72.0- n=O.024 L=112.0' 5=0.0321" Capacity=B22.56efs OutfJoW=3.21 efs O.178af

Reach 15N: Culvert adjacent to North Entran Peak Deplh=0.17' Max Vef=2,6 fps Inflow=0.62 efs 0.036 af
0=72.0" n=0.010 L=5S.0' S=0.00S5 'r Capaeity=406.62 efs Outflow=O.61 efs 0.036 af'

Reach 16N: Channel east of North Entrance Peak Oeplh=0.91' Max Vel=2.2 fps Inflow=3.69 cfs 0.179 af
n=0.030 L=3B2.0' 5=0.0069 'f Capaeity=71.46 cfs Outflow=3.29 efs 0.178 af

Reach 4: west channel Peak Depth=1.86' Max Vel=4.0 fps Inflow=55.70 efs 4.566 af
n=0.030 L=90.0' S=0.0076 'f Capacity=426. 17 efs Outflow=55.45 cfs 4.565 af

Pond 1P: Sedimentation Basin 2 Peak Elev=575.69' Storage=B.OO9 af Inflow=1 01.95 cfs 10.780 af
OutfloW=3.50 efs 1.922 af

Reach 5: culvert Peak Depth=1.52' Max Vel=4.9 fps Infiow=55.45 efs 4.565 af
D=72.0" 0=0.024 L=95.0' S=0.0075 'f Capaeity=396.64 efs Outflow=55.23 cfs 4.563 af

Reach 6: west channel Peak Depth=1.86' Max Vel=4.0 fps Inflow=55.23 cfs 4.563 af
n=0.030 L=3BO.0' S=0.0075 'f Capaeity=424.60 efs Outflow=54.31 efs 4.555 af

Reach 7AR: Haul Road Culvert 1 Peak Depth=2.44' Max Vel=5.4 fps Inflow=57.96 efs 6.100 af
D=72.0" n=0.024 L=81.S' S=0.0053 'f Capaeity=166.63 efs Outflow=57.80 efs 6.098 af

Reach 7BR: Channel between GIS 14 & 15 Peak Depth=2.37' Max Vel=2.6 fps Inflow=57.9B cfs 6.171 af
n=0.030 L=100.0' 5=0.0023 'f Capaeity=200.78 efs Outflow=57.49 efs 6.167 af

Reach 1CR: Rimla Parking Lot Culvert Peak Depth=1.90' Max Vel=8.4 fps Inflow=65.26 efs 7.227 af
0=72.0" n=0.013 L=21l6.0' S=0.0049 'f Capaeity=296.41 efs Outflow=63.02 efs 7.222 af

Reach 70R: Runoff Drainage Channel south Peak Depth=1.49' Max Vel=3.5 fps Inflow=78.17 efs 8.067 af
n=0.030 L=340.0' S=0.0062 'f Capaeity=1.440.47 efs Outflow=73.93 efs 8.054 af

Reach 8AR: west channel Peak Deplh=2.09' Max Vel=3.9 fps Infiow=91.38 efs 9.118 af
n=0.030 L=75.0· 5=0.0048 'f Capaeity--405.20 efs Outflow=90.36 efs 9.114 af

{each 8BR: Culvert at Sed Basin 2 entrance Peak Depth=1.67' Max Vel=7.0 fps Inflow=90.36 efs 9.114 af
0=72.0- n=0.013 L=30.0· S=0.0040 'f Capaeity=535.70 efs Outflow=90.13 efs 9.114 af

Reach 8CR: Channel into Sed Basin 2 Peak Depth=2.17' Max Vel=6.7 fps Inl1ow=91.07 efs 9.164 af
n=0.030 L=62.7' S=0.0159 'f Capaeity=728.12 cfs Outflow=90.57 efs 9.162 af

Reach 9AR: Extended Drainge Channel Sout Peak Deplh=O.77' Max Vel=1.6 fps Inflow=19.05 cfs 0.877 af
n=0.030 L=395.0' S=0.0020 'f Capaeity=102.00 efs Outflow=15.94 cfs 0.872 af

Total Runoff Area =40.865 3C Runoff Volume = 10.839 at Average Runoff Depth = 3.18"
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Subcatchment A: vegetated final cover Subcalchment B: vegetated final cover

Runoff 9.20 ds @ 12.11 hrs. Volume: 0.658 af. Deplh> 2.89" Runoff 17.63 ds @ 12.11 hrs. VoIume= 1.287 af. Depth> 2.89"

Runoff by SCS TR-20 melhod. UH=SCS. lime Span= 0.00-24.00 hrs. dl= 0.05 hrs
Type II 24-hr Rainfall=4.70"

Runoff by SCS TR-20 method. UH=SCS. lime Span= 0.00-24.00 hrs. dt= 0.05 hrs
Type II 24-hr Rainfall=4.70·

Alea (ac) eN Description
2.730 83

Area lac} eN Description
5.342 83

HydrOf;lraph

Subcatchment A: vegetated final cover

Description

Sheet Flow,
Grass: Short n= 0.150 P2= 2.60'
Sheet flow,
Grass: Short n= 0.150 P2= 2.60'
Sheet Flow,
Grass: Short n= 0.150 P2= 2.60·
Shallow Concentrated Flow,
Unpaved Kv= 16.1 Ips
Trap/VeelRect Channel flow,
Bot.W=O.OO' 0=2.00' Z= 3.0 & 6.0 'r Top.W=18.oo· n= O.OJ!
Circular Channel (pipe),
Diam= 72.0" Area= 28.3 sf Perim= 18.8' r= 1.50' n= 0.013
Trap/VeelRect Channel flow,
BoI.W=O.OO' 0=4.00' Z= 6.0 & 2.0 'r Top.W=32.oo· n= O.OJ!

Tc Lenglh Slope Velocily Capacity
(min) (feet) (ftIft) (ftlsec) (ds)

6.9 90 0.0500 0.2

3.8 60 0.1000 0.3

6.4 150 0.1700 0.4

0.5 200 0.1700 6.6

0.8 190 0.0075 4.2 75.84

0.1 60 0.0100 15.0 423.51

0.5 200 0.0075 6.6 424.60

19.0 950 Total

fl,
iypell'2~hr
Riililfall=4:70" .

,. RunoffArea=2;730 ac ~

.. Runoff·Vofume=0.658·af {'
Runoff Depth>2.89"
Flow Length.=;670· ..
Tc=18.3 !'l!n .
CN=8~ .

-..
,.'

..

Tc Lenglh Slope Velocity Capacily Description
(min) (feel) (ftIft) (ftlsec) (ds)

6.9 90 0.0500 0.2 Sheet flow,
Grass: Short n= 0.150 P2= 2.60"

3.8 60 0.1000 0.3 Sheet flow,
Grass: Short n= 0.150 P2= 2.60·

6.4 150 0.1700 0.4 Sheet flow,
Grass: Short n= 0.150 P2= 2.60"

0.5 190 0.1700 6.6 Shallow Concentrated Flow.
Unpaved Kv= 16.1 Ips

0.7 180 0.0075 4.2 75.84 TrapIVeeJRect Channel flow,
BoI.W=O.OO· 0=2.00' Z= 3.0 & 6.0 'r Top.w=18.oo' n= 0.030

18.3 670 Tolal

0'0 1 20 3 .. 5 D l' 8 9 10 II 12 13 I" 15 10 17 18 1'9 20 2\ 2'2 23 ;4
nme ItMIur1ll
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Subcatchment B: vegetated final cover Subcatchment C: vegetated final cover

Runoff 17.82ds@ 12.11 hr;, VoIume= 1.301 af. Deplh> 2.89·

,.,.
,t·~1'Zi~~~~~~~i:'m~~~=~~~~~~~~~~~~
0 0 i 2 J " 5 6 7 ·"S" U 10 II n 13 I. 's 10: 11 U '"9 20 11 22 23 i"

TIIM (hoUMI)

Tc Lenglh Slope Velocily Capacity Description
(min) (feet) (ftIft) (ftlsecl (ds)

6.9 90 0.0500 0.2 Sheet Flow,
Grass: Short n= 0.150 P2= 2.60·

3.8 60 0.1000 0.3 Sheet Flow,
Grass: Short n= 0.150 P2= 2.60"

6.4 150 0.1700 0.4 Sheet Flow,
Grass: Short n= 0.150 P2= 2.60·

0.5 200 0.1700 6.6 Shallow Concentrated Flow,
Unpaved Kv= 16.1 Ips

0.8 190 0.0075 4.2 75.84 Trap/VeeJRect Channel flow,
BoLW=O.OO' 0=2.00' Z= 3.0 & 6.0 'r Top.W=18.oo' n= 0.030

0.1 60 0.0100 15.0 423.51 CIrcular Channel (pipe),
Diam= 72.0" Area= 28.3 sf Perim= 18.8' r= 1.50' n= 0.013

0.5 195 0.0075 6.6 424.60 Trap/VeeJRect Channel flow,
Bot.W=O.OO' 0=4.00' Z= 6.0 & 2.0 'r Top.W=32.oo' n= 0.030

19.0 945 Total

Area (ae) eN Description
5.399 83

Runoff by SCS TR-20 method, UH=SCS, lime Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type II 24-hr Rainfall=4.70·

"!d

.J _

Type.iI24"hr
Rainfilll=4.70"
Runoff Area=5;342 ac

:: RundffVolu;n~=1.287af ~.'~ ........ :. .
:~ ~lJno~:Dep!h>~.8~~ . - .. .:
• Flow Length=950' ..
: -Tc:i19.0 min --; ...
: .. CN=B3-' - - - .1

19: .. ~ .~ . ;,,'
".
10'

15:
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Subcatchment C: vegetated final cover Subcatchment 0: vegetated final cover

Runoff 18.25cfs@ 12.11 hrs, Volume: 1.332 af, Depth> 2.89'

.. ok·

Tc Length Slope Velocity Capacity Description
(min) (feet) (fUtll (ftlsecl (cis)

6.9 90 0.0500 0.2 Sheet Flow,
Grass: Short n=O.I50 P2= 2.60'

3.8 60 0.1000 0.3 Sheet Flow,
Grass: Short n= 0.150 P2= 2.60'

6.4 150 0.1700 0.4 Sheet Flow,
Grass: Short n=O.I50 P2= 2.60'

0.5 205 0.1700 6.6 Shallow Concentrated FIr:frN.
Unpaved KII'" 16.1 Ips

0.8 190 0.0075 4.2 75.84 TrapIVeelReet Channel Flow,
BolW=O.OO' 0=2.00' Z= 3.0 & 6.0 'f Top.W=18.00' n= 0.030

0.1 60 0.0100 15.0 423.51 Circular Channel (pipe),
Oiam= 72.0" Area= 28.3 sf Pefim= 18.8' r= 1.50' n= 0.013

0.5 195 0.0075 6.6 424.60 TrapIVeeJRect Channel Flow,
BolW=O.OO' 0=4.00' Z= 6.0 & 2.0 'f Top.W=32.oo' n= 0.030

19.0 950 Total

Area (ac) eN Description

Runoff by SCS TR-20 method, UH=SCS. Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type 1/24-hr Rainfall=4.70'

5.530 83

.. i.YP~ !124__hr
Rainfilll=4,70"

•Ri.irioffArea=5:399 ac .' .
Ru~offVolum~=:i ,301 af C

RU!1off Depth>2.89"
· Flow Length=945'·

•Tc=~9.0niirj .
CN=8.3

19:'

III"

H'

"OS·

14'
OJ·

12"

".
"9,,.

7",
5',.',

:lk'~~~~~~~
o i 2 oj 4 !> 6 1 II 0 10 II 12 1314151611 18 1920 21 22 2J 24

Tlm'lhoursl
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Page 12
41312006

Subcatchment 0: vegetated final cover Subcatchment ER: non·vegetated final cover

Hydrograph

1.544 af, Depth> 3.48"32.56 cfs @ 11.94 hrs, Volume:

To Length Slope Velocity Capacity Description
(min) (feell (fUtI) (ftlsec) (cfs)

O.g 110 0.0625 2.0 Sheet Flow,
Smooth surfaces n= 0.011 P2= 2.60'

0.4 45 0.1110 2.1 Sheet Flow,
Smooth surfaces n=0.011 P2= 2.60'

0.8 150 0.1700 3.2 SheelFlow,
Smooth surfaces n= 0.011 P2= 2.60"

0.5 200 0.1700 6.6 Shallow Concentrated Flow,
Unpaved KII'" 16.1 Ips

1.4 510 0.0075 6.1 337.31 TraplVeelReet Channel Flow,
BolW=O.OO' 0=3.50' Z= 3.0 & 6.0 'f Top.W=31.50' n= 0.030

0.2 85 0.0029 8.1 228.07 Circular Channel (pipe),
Diam= 72.0' Area= 28.3 sf Pefim= 18.S' r= 1.50' n= 0.013

4.2 1,100 Total

5.320 89
Area (ac) eN Description

Runoff

Runoff by SCS TR·20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dl= 0.05 hrs
Type 1/ 24·hr Rainfall=4.70'

(4g1 Hint: Tc<2dt may require smaller dt

;.:"

"

:. ,_.

TYPe il 24-hr,
•. Raiiit'ail~4:10"

~{BuiloffAri;la=5;530 BC, i<
.. RunoffVolurne=1,332af ".
Runoff Depth>2.89" ;:.

.. Flowl-ength::::95Q' .' ~

T~~1~,() miil, '
.. CN=83

",.

""H
111;

15'
14'
13' ~

12

".".
o
0'

7

o·
5, .
,.
,.'
;1kJ'~~~~~~~~

o I 2 J " 5 Ii 1 Ii 0 10 II 12 13 j". \'5 10 11 16 \9 20 21 2'2 23 24
Time (houf1I)
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Subcatchment ER: non-vegetated final cover Subcatchment F1 R: non,vegetated final cover

O~~~~~~~~~~~~W
o I 2 J .. 5 6 1 II D to 11 11 IJ H 15 10 11 loll 10 20 21 22 23 24

Time lhoutlll

0.918 89
Area (ac) eN Descriplion

0.267 af, Depth> 3048"5.78 cIs@ 11.93 hIS, VoIume=

Tc Length Slope Velocity Capacity Description
(min) (feel) (ftlftl (ftlsecl (dsl

0.8 90 0.0530 1.8 Sheet Flow,
Smooth surfaces n' 0.011 P2' 2.55'

004 50 0.1000 2.0 Sheet Flow•
Smooth surfaces n,O.Oll P2' 2.55'

0.8 150 0.1670 3.1 Sheel Flow.
Smooth surfaces n' 0.011 P,2' 2.55"

0.5 200 0.1670 6.6 Shallow Concentrated Flow,
Unpaved KIF' 16.1 Ips

004 160 0.0075 6.1 337.31 TrapIVeelRect Channel Flow,
BotW,O.OO' 0'3.50' z, 6.0 & 3.0 T TopW'31.SO' n' 0.030

0.0 53 0.0580 36.1 1,019.94 Circular Channel (pipe),
Diam= 72.0" Area= 28.3 sf PeMm= 18.8' r- 1.50' n= 0.013

2.9 703 Total

Runoff

Runoff by SCS TR-20 method, UH,SCS, Time Span' 0.00-24.00 hrs, dt' 0.05 hrs
Type II 24-hr Rainfall'4.70'

149) Hint: Tc<2dl may require smaller dl

TyPe II 24·hr
Rainfall=4.70"

'Runoff Area=~.320ac
~ - Rl,Il]offVolu:me=i1.~44~af
"Runoff Deplh>3.48" .

Flow length=1,1 00'
TC=4.2 min

CN=89

"""",:
"
"
21

"..
"
"..
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Subcalchmenl F1 R: non·vegetated final cover Subcatchmenl F2R: non,vegetated final cover

(49J Hint: Tc<2dt may require smaller dt

;~

o~~~~~~~~~
o I 2 3 .. 5 BIll 9 10 11 12 13 '4 15 16 17 IB 19 20 21 22 23 2.

TImI{hlK/n:'

2.730 89
Area (ac) eN Description

0.793 af. Depth> 3048-17.20 cis @ 11.93 hrs, VoIume=

Tc Length Slope Velocity Capacity Description
(min) (feel) (ftIft) Iftlsecl (clsl

1.1 120 0.0500 1.8 Sheet Flow.
Smooth surfaces n'O.011 P2,2.55'

0.9 180 0.1667 3.2 Sheet Flow,
Smooth surfaces n' 0.011 P2= 2.55'

0.5 200 0.1667 6.6 Shallow Concentrated Flow.
Unpaved KIF' 16.1 Ips

02 60 0.0830 4.6 Shallow Concentrated FlOW',
Unpaved KIF' 16.1 Ips

0.1 78 0.0052 10.8 305040 Circular Channel {pipe}.
Diam= 72.0' Area' 28.3 sf PeMm= 18.8' r- 1.50' n= 0.013

2.8 638 Total

Runoff

Runoff by SCS TR-20 method, UH=SCS, Time Spano 0.00-24.00 hrs, dl' 0.05 hIS
Type II 24,hr Rainfall'4.70·

Type II 24-hr
. ,-- Raiiifilll=:4:70" .

'Runoff Area=0.918 ac
RunoffVolume::l0.267 af

Rl.mgt:t::I)~pth>3,48:
, FlowLength=703'

. ...._Tc;;2.9 min .
CN=89

,.'

Subcatchmenl F2R: non,vegetated final cover

Ill,..
,..
"".
".
II:
10"....,.'
e,.

Type II 24-hr .
. .•.••• Rainfall=UO~ •

~ ;Runoff Area=2;730 ac '
'~ "Runoff:..Voiu·me=O.793.af:
~:

RunQffD~pth>3.48"

Flow Length=638'
. . Tc=2,8_min .

C:N=89.

J ,"!..

2 ~.,

;.,-~~~~~~~~
o I 2 J -4 10 II " IJ 16 17 18 21 22 23 24

Tlm·lhouB!
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SUbcatchment FR: non-vegetated final coverfconstruction laydown

[49] Hint: Tc<2dt may require smaller dt

Subcatchment FR: non-vegetated final cover/construction laydown

Hydrograph

2.910 89
Area (ae) eN Description

Runoff by ses TR-20 method, UH=SeS, lime Span= 0.1JO.24.00 hIS, dt= 0.05 hIS
Type II 24-hr Rainlall=4.70·

Tc Length Slope Velocity Capacity Description
(min) (feel) (ftJft) (fUsee) (efs)

0.2 20 0.1000 1.7 Sheet Flow,
Smooth surfaces n=0.011 P2= 2.55'

1.3 280 0.1667 3.5 SheelFlow,
Smooth surfaces n= 0.011 P2= 2.55"

0.2 70 0.1667 6.6 Shallow Concentrated FlOW',
Unpaved Kv= 16.1 Ips

0.1 15 0.0400 4.1 Shallow Concenb"ated FlOW',
Paved Kv= 20.3 Ips

0.0 15 0.1667 6.6 Shallow Concentrated Flow,
Unpaved Kv= 16.1 Ips

0.1 25 0.0330 2.9 Shallow Concentrated Flow,
Unpaved Kv= 16.1 fps

1.9 425 Total

20

::' .. Cli: TyPe II 24-hr
17- -

16 ~ • • . .•..• Riiiiif~li=i4:til· .
:: ' Ji 'RuMff Ai"ea=2;910ai:
:: . :1 RunoffVolum'e";O.845af
:; ;1 .. . ~unott:Depth>3.49"

o :~ _...Flow'Length=425'
: ~ Tc=1.9 min
6' ;1 CN=89

i ~~ I
;14'~~~~~~~~~

o I 2 3 4 5 6 7 II 0 101112 IJ 14 15
TIm- lhoutl)

0.845 af, Depth> 3.49-18.22 efs @ 11.91 hIS, Volume"Runoff

West OSOF
Prepared by (enter your company name here)
H'tdrnCAD® 7.10 sIn 000929 l.tl2005 HvdroCAD Software Solutions LLC

Type II 24-hr Rainfall=i.70"
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Subcatchment GR: non-vegetated final cover Subcatchment J1 R: construction laydown area

149) Hint: Te<2dt may require smaller dl (49) Hint: Tc<2dt may require smaller dt

Runoff '1.67 efs@ 11.92 hIS, Volume" 0.078 af, Depth> 3.48' Runoff 1.66 efs @ 11.93 hIS, Volume" 0.073 af, Depth> 2.81"

Runoff by ses TR-20 method, UH=SeS. Time Span= 0.1JO.24.00 hIS, dt= 0.05 hIS
Type 1124-hr Rainfall=4.70·

Runoff by ses TR·20 method, UH=SCS, lime Span= 0.1JO.24.00 hIS, dt= 0.05 hIS
Type II 24-hr Rainfall=4.70·

Subcatchment GR: non-vegetated final cover

Type II 24-hr
Rainfclll=4.70"

'Runoff Area=O.312 ac
Runoff;Volume=!O.073 af

Ruiulff'Depth>2.81 ,;
'Flow Length=54'

Tc::;:2,8 min
: CN=82

10 11 12 13 14 I:; to 11 111 19 2Q 21 22 23 24
Tim. (hours)

Subcatchment J1 R: construction laydown area

Hydrograph

2.8 54 0.1670 0.3 Sheet Flow,
Grass: Short n= 0.150 P2= 2.60'

Area (ae) eN Description
0.312 82

Tc Length Slope Velocity Capacity Description
(min) (feet) (ftJftl (ftisee) (efs)

Type II 24-hr
Rainf~II=4.70"

'Runoff Area=O.270 ac
Runoff:Volume=O.078 af

R~noffDeptti;3:48"

FlowLength=450'
. Tc:;2.3 min

CN=89

o· • ~;'
~K

i
}'

i~

o~~~~~~~~~
o 3 4 5 6 7 II 0 1011121314 11 18 19 20 21 22 23 24

Tim. (hoorsl

Area (ael eN Description
0.270 89

Tc Length Slope Velocity Capacity Description
(min) (feet) (ftJftl (fUsee) (efs)

1.3 280 0.1667 3.5 Sheet Flow.
Smooth surfaces n= 0.011 P2= 2.55'

0.3 20 0.0400 1.2 SheelFlow,
Smooth surfaces n= 0.011 P2= 2.55"

0.1 20 0.0400 4.1 Shallow Concentrated Flow.
Paved Kv= 20.3 Ips

0.1 30 0.3333 9.3 Shallow Concentrated FIO'N,
Unpaved Kv= 16.1 fps

0.5 100 0.0400 3.2 Shallow Concentrated Fiow,
Unpaved Kv= 16.1 Ips

2.3 450 Total
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Subcatchmenl KR: runon north of borrow area Subcalchment KR: runon north of borrow area

3.020 89
Area (ae) eN Description

Runoff by SCS TR-20 method. UH=SCS. TIme Span: 0.00-24.00 hrs. dl= 0.05 hrs
Type II 24-hr Rainfall=4.70·

Tc Length Stope Velocily Capacity Desaiption
(min) (feel) (ftIft) (ft/sec) (ds)

0.6 55 0.0500 1.6 Sl>eel Flow.
Smooth surtaces n= 0.011 P2= 2.55·

0.5 65 0.1000 2.1 Sl>eet Flow.
Smooth surfaces n=O.OII P2= 2.55·

0.9 180 0.1667 3.2 Sl>eel Flow.
Smooth surfaces n= 0.011 P2= 2.55·

0.3 135 0.1667 6.6 Shallow Concentrated Flow.
Unpaved Kv= 16.1 fps

0.1 15 0.0400 4.1 Shallow Concentrated Flow,
Paved Kv= 20.3 Ips

0.1 30 0.1667 6.6 Shallow Concentrated Flow,
Unpaved Kv= 16.1 Ips

2.5 480 Total

-~ -!'- -. -

.... _T~~:I1;:2~hr ..
Raiiltall=4.70"

'Runoff Area=3.020 ac
Runoff Volume=iO.877 at

Runoff Depth>3.48"
Flow ·Lengtt'!=480·

TC"'2.5min
:CN"';S9 .

l~
";
.'
/.

.r
~..

.t

. ,-

".
"""17'

".
IS'"...
IJ·
".".
la'
o·,,'·,·: ..; ~:. . .

;!O.k,if1l,~,~.~'l!i'~'~7~.~,I1!?i!~'~'="~IJ~,~.~,~,~,,~,,~,,~,,~,,!l'JI2~'~22~2il!'~2:i'.~
Time (haUlSI

Hydrograph

0.877 ar. Depth> 3.48·19.05 efs@ 11.93 hrs. Volume=Runoff

[49) Hint: Tc<2dl may require smaller dt

WeslOSOF
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Subcatchmenl LR: construction laydown area Subcatchmenl MR: runon north of borrow area

Runoff 3.69 efs @ 12.25 hrs. VoIume= 0.358 af. Depth> 2.79· [49J Hint: Tc<2dt may require smaller dt

Runoff by SCS TR..20 method. UH=SCS. Time Span= 0.00-24.00 hrs. dt= 0.05 hrs
Type Ii 24-hr Rainfall=4.70·

Runoff by SCS ni-20 method. UH=SCS. TIme Span= 0.00-24.00 hrs. dt= 0.05 hrs
Type II 24·hr Rainfall=4.70·

Area (ae) eN Description

Runoff 3.30 ds @ 11.93 hrs. VoIume= 0.143 af. Depth> 2.54"

1.540 82
Area (ae) eN Description

Tc Length Slope Velocily Capacily Description
(min) (feel) (ftIft) (ft/sec) (ds)

30.2 300 0.0140 0.2 Sl>eet Flow.
Grass: Short n= 0.150 P2= 2.60"

0.5 60 0.0170 2.1 Shallow Concentrated Flow.
Unpaved Kv= 16.1 Ips

30.7 360 Total

0.675 79

Tc Length Slope Velocily Capacity Description
(min) (feet) (ftlftl (ft/sec) (efs)

2.8 40 0.0985 0.2 5l>eel Flow,
Grass: Short n= 0.150 P2= 2.60"

Subcatchment MR: runon north of borrow area

Hydrograph I IOR"""'1

__ :Type .1I2+hr .,
Rail,tall=i4,,70"

'Runoff Area=O.675 ac I
RunoffVolume=iO.143 af

..... Rliiiotf'lJeptti;i:54'; I
:Flow length=40' I

TC=!2.8 min
CN=79 I
, I

I
10 II 12 '3 t. '15 \6 11 Is'j'g 20 212223 '2'.

Tim. (hou~l

. 2"

"i

10 . i'l ,~ 13 l~ "5 ""6' 11 III "0 '20' 2" 22 2J 2'.
Tlmllhoursl

Type II 24-hr
Raintall=4~70"

Runoff Ar~a=1.540ac
Runoff VoIume=O.358 af !f
Runoff Depth>2.79"
Flow Length=360'
Tc=30.7 min.
CN=82

. . ." .
1 2 3 • 5 6 1 8 9

0·.··
o

.. '

Subcatchment LR: construction laydown area
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Subcatchmenl N: construction laydown area Subcatchment 0: pond

Runoff 3.73 efs@ 12.07 hrs. Volume: 0.244 af. Depth> 2.80' [49) Hint: Tc<2dt may require smaller dl

Runoff by SCS TR-20 method. UH=SCS. TIme Span= 0.00-24.00 hrs. dt= 0.05 hrs
Type II 24,hr Rainfall=4.70·

Runoff by SCS TR-20 method. UH=SCS. TIme Span= 0.00-24.00 hrs. dt= 0.05 hrs
Type II 24-hr Rainfall=4.70'

Area (ae) eN Description

Runoff 16.67 ds@ 11.90 hrs. Volume: 0.838 af. Depth> 4.46'

1.043 82

Tc Length Slope Velocity Capacity Description
(minI (Ieet) (ftlftl (fUseel (ds)
15.2 170 0.0250 0.2 Sheet Flow.

Grass: Short n= 0.150 P2= 2.60'

Subcatchmenl N: construction laydown area
Hyd,ogrlph

Area (ac) CN
2.252 98

Tc Length
(min) (feel!

1.0

Description

Slope Velocity Capacity Description
(ftlftl (fUsee) (efs)

Direct Entry.

Subcatchment 0: pond
Hydtograph

o.~.~~~~~~~~
o I 2 3 ~ 5 6 7 B 9 10 II 12 13 14 IS '·0 11 18 10 20 21 22 2i 24

Tim. {houraJ
22 2J 2"

' .. ".

... TypeJI 2_~hr .
Rainflill=4.70" ..

k .. :,' ~Runoff Area=2~252 ac ..
~;. Runoff Volume=O,838 af
\~.Runoff'i:>ePth>4.46~.
A Tc=1 ..o min
~. ···GN=98·
P

11· .

".
15·. ~

".
I:]:

12'

~ :~':'
! ::

,.'.
5'

;~ ~

~'I.J~~~~~~~~~~~.~.~=;~:'~~.~:~••~.~~~~~i'@~l!'{:li!l:£ii~~
Q 1 .. J " II 9 10 II 12 13 ,.. 15 '6 11

TIIIM (noun)

1 ;

, ,

Type II 24-hr, ~

Rainfall=4~70" ~

Runoff Area=1.043 ac ~

Runoff Volume=0.244 af ~I
RunoffDeptf1>2.80~ ;i
Flow Length=170' I)
Tc';'15.2 min' ~i
CN=82 ;1

,.'

,,'
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Subcatchment P1 R: construction laydown area Subcatchment P2R: construc1ion laydown area

Runoff 2.20 efs @ 12.00 hrs. Volume: 0.115al. Depth> 2.81' Runoff 0.96 efs @ 12.00 hrs. Volume: 0.050 al. Depth> 2.81'

Runoff by SCS TR·20 method. UH=SCS. TIme Span= 0.00-24.00 hrs. dl= 0.05 hrs
Type 11 24-hr Ralnfall=4.70'

Runoff by SCS m-20 method. UH=SCS, TIme Span= 0.00-24.00 hrs. dt= 0.05 hrs
Type II 24-hr Ralnfall=4.70'

Area (ae) eN Description
0.490 82

Area (ae) CN Description
0.214 82

Tc Length Slope Velocity Capacity Description
(min) (Ieet) (ftIft) (fUsee) (efs)

Tc Length Slope Velocity Capacity Description
(min) (feell (ftIft) (fUseel (efs)

8.4 100 0.0385 0.2 Sheet Flow.
Grass: Short n= 0.150 P2= 2.60'

8.3 110 0.0473 0.2 Sheet Flow.
Grass: Short n= 0.150 P2= 2.60'

Subcatchment P1 R: construction laydown area Subcatchmenl P2R: construction laydown area
Hydrograph

~.

Type 11 24·hr
Rainfall=4.70"

Runoff Area=0.490 ac
Runoff,Volume=O,115 af

Runoff:Oepth>2.81 "
Flow'Length=100'

Tc=8,4 min
CN=82

IIi,
. "l..;:

Type II 24·hr
Rainflill=4,70"

'Runoff Ai'ea=0.214 ac
Runoff.Volume::;O,050 af

Rlinoff:Oeplh>2,81" II

Flow'Lenglh=110'
Tc=8.3 min I

CN=82

10 II l:l 13 U IS 16 11 18 19 2U 21 21 23 2"
Tlln' {houl1Il

~
o~~~~~~~~~
Oil J 4 5 0 1 8 9 10 11 IZ 13 " 15 18 11 18 19 20 21 22 23 2'

Tim. {houl"lll

&
1:';.'

; ..,
.~~~~~~~~~

o I 2 3 " 5 6 1 8 9
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Subcatchment ON: runon north of borrow area Reach 1: west channel

Runoff 0.62 cis @ 12.04 hIS, VoIume= 0.036 al. Deplh> 2.54· (65) Warning: Inlel elevation nol specified

Routing by Stor-Ind+Trans method, TIme Span= 0.00-24.00 hIS, dt= 0.05 hIS
Max. Velocity: 2.5 fps. Min. Travel Time: 2.6 min
Avg. Velocity = 1.0 Ips, Avg. TravelTIme= 6.6 min

Peak Depth= 0.94'@ 12.14 hIS
Capacity at bank fui!= 424.60 cis
0.00' x 4.00' deep channel, n= 0.030
Side Siope Z-value= 2.0 6.0·f Top Width= 32.00'
Length= 400.0' Slope= 0.0075 'f

Runoff by SCS TR-20 method, UH=SCS, lime Span= 0.00-24.00 hIS, dt= 0.05 hIS
Type If 24-hr Rainlall=4.70·

Area (ac) eN Description
0.170 79

Tc Length Slope Velocity Capacity DesCliption
(min) (Ieet) (f1Ift) (ft!sec) (cis)
11.8 100 0.0167 0.1 Sheet Flow,

Grass: Short n= 0.150 P2= 2.55"

Subcatchment ON: runon north of borroW area

InflO'N Area;;
Inflow
DutflC1N

2.730 ac, Inflow Depth> 2.89'
9.20 cis @ 12.11 hIS, VoIume=
8.87 cIs@ 12.19 hIS, VoIume=

0.658 al
0.656 at. Atlen= 4%. Lag= 4.8 min

..:~~~~.~~~~~
o I 2 ;) 6 7 8 " \0 11 12 13 U IS 111 11 21 22 23 24

Tim·lhoul'1l)

. Iii-.."
0.0' '

.."...
0,4"

0,35"

Hydrggraph

Type 1124~hi
· Rainfall=::4,.7J)~
RunoffAr~a;=O.170 ;ac ..

· RunoffVolume=O.036af -..
Runoff D~pth>2.~~ ~
Flo.w Leilgth=100' i~
jc:=_11.~niiri 1[

.CN=7.9 .Ii

:; .
", ..
£ ,.'

,.'

Reach 1: west channel

inflow Area=2.730
Peak Depth;';O~94;

~axVel';2~ 5fps" ..
!l=Q.Q~O

!-:::~QO;O'

5::::Q·9075 'J' _.
, C~pacity=424.60 cf
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Reach 2: west channel Reach 3: west channel

(65] Waming: Inlel elevation not specified (651 Waming: Iniet elevation nol specified

InfiowAtea =
Inflow
DulflC1N

8.072 ac, Inflow Depth> 2.89·
25.75 cis @ 12.14 hIS, VoIume=
25.10 cis @ 12.20 hIS, VoIume=

1.943 al
1.939 af, Atten= 3%, Lag= 3.7 min

Inflow Area =
Inflow
Outflow

13.471 ac, InflC1N Depth> 2.89·
41.23 cIs@ 12.16 hIS. VoIume=
40.35 cis @ 12.22 hIS, VoIume=

3.240 al
3.234 aI, AUen= 2%, Lag= 3.3 min

Routing by Star-Ind+Trans method, Time Span= 0.00-24.00 hIS, dl= 0.05 hIS
Max. Velocity: 3.3 fpS, Min. Travel Time= 2.0 min
Avg. Velocity = 1.3 Ips, Avg. Travel llme= 5.1 min

Peak Depth= 1.39'@ 12.16 hIS
Capacity at bank fui!= 424.60 cis
0.00' x 4.00' deep channel, n= 0.030
Side Slope Z-value= 2.0 6.0 'f Top Width= 32.00'
Length= 400.0' Slope= 0.0075 Of

Routing by Star-tnd+Trans method, lime Span= 0.00-24.00 hIS, dt= 0.05 hIS
Max. Velocity: 3.7 fps, Min. TravelTIme: 1.8 min
Avg. Velocity = 1.5 Ips. Avg. TraveiTIme= 4.S min

Peak Depth= 1.66'@ 12.19 hIS
Capacity at bank full= 424.60 cis
0.00' x 4.00' deep channel, n= 0.030
Side Slope Z-vaiue= 2.0 6.0 'f Top Widlh= 32.00'
Length= 400.0' Siope= 0.0075 'f

Reach 2: west channel Reach 3: west channel

Hydrogr8ph

InflowArea=13.471·~

peak"Ei~ptti=1-.66;..':
Max Vel=3:7'fps- .. ;;

. £1=0.030' , ,(.

.....
42'"...
".
"".'
",,'
".
:=: : L=400.0· ~
22" ,- : •

:::: ~~Q.9Qt5='I' .
::. Ca'paclty=424.60 cfs "
"...
e·'•.
;l'~~RJA~~~
0'0 I 2 J " 5 0 1 0 g 10 II 12 i'i 14 15 Ie 11 to - 1'9 20 2'1 22 23 24

TIIM lnau~1

I

I
I

. j

I

Hydrograph

,.~~~~~~
0'0 ; 2 3 • 5 6 1" II 9 10 II lZ 13 ,. 15 "'0 11 III 19 20 2" "i2 23

nme IIMlUBI

28',
' , - - - ., "r:ii-<;"l

". · Inflow-Area=8.072
Pe'ak Depth=1.39' "

"22'
'~I

" MaxVel=3;3Jps
18: ·n:::Q·9~Q ~ : =: - ",

L=;400;O'··
,

,,' Iii
5=0.0075 'J'

e Capacity=42~.60 cf
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Reach 4: west channel Reach 5: culvert

165] Warning: Inlet elevation not spectfied

Reach 4: west channel

Routing by Star-lnd+Trans method. nme Span; 0.00-24.00 hrs, dt; 0,05 hrs
Max. Velocity: 4.0 fps. Min. Travel Time: 0.4 min
Avg. Velocity = 1.6 Ips. Avg, Travel nm"" O.g min

Peak Depth= 1.86·@ 12.19 hrs
Capacity at bank full; 426,17 cfs
0,00' x 4.00' deep channel. n= 0.030
Side Slope Z-value; 2.0 6.0·f Top Width; 32.00'
Length= 90.0' Slope= 0.0076 'f

Reach 5: culvert

4.565al
4.563 at, Atten= 0%. Lag: 0.5 min

19.001 ac. Innow Deplh > 2.88'
55.45 cfs @ 12.20 hrs. VoIum""
55.23 cfs @ 12.21 hrs. VoIum""

Inflow Area ;;
Inflow
Outflow

(52) Hint: Inlet conditions not evaluated
165J Warning: Inlet elevation not specified

Peak Deplh= 1.52' @ 12.20 hrs
Capacity at bank full= 396.64 cfs
A factor of 2.00 has been applied to the supplied storage and discharge data
72.0· Diameter Pipe, n::; 0.024
Length= 95.0' Slope; 0.0075 'f

Routing by Stor-lnd+Trans method. nme Span= 0.00-24.00 hrs. dt= 0.05 hrs
Max. Velocity; 4.9 Ips. Min. Travel nm"" 0.3 min
Avg. Velocity:; 1.7 fps, Avg. Travel Time: 0.9 min

4.566 af
4.565 af, Atten= 0%, Lag= 0.7 min

19.001 ac. Inflow Depth> 2.88'
55.70cfs@ 12.19hrs. VoIum""
55.45 cfs@ 12.20 hrs. VoIum""

Hydrogulph

Inflow Area =
Inflow
Outflow

Hydrograpk

Infiow Area=:19.001 u It

Peak.Oepth=.1.52'
~aX WI=4.9 fps
0=72.0'"

.. ~=O.024
L;95~0.~

. S::::fJ·0075~r.
Capaci~y=396.64 cfs

"
".

...

0 0 i 2 :i .. 5 G ;: 8 0 10 t1 12 13 ,. 15 16 17' 18 19 20 2" i2 23 'it
nnw (houn)

Inflow Area=19.001
Peak Depth=1.86' l
Mcix YeI=4;Ofps iJ
n=p.030 ~

\-=~o..O' f,'
5=0.007.6'/' ",
Capacity=42M7cfs :~

IJ)"

4S:

3S"

",.

".

..,'..,'
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Reach 6: wesl channel Reach 7AR: Haul Road Culvert 1

Routing by Star,lnd+Trans method. nme Span; 0.00-24.00 hrs. dt= 0.05 hrs
Max. Velocity= 4.0 fps, Min. Travel Time: 1.6 min
Avg. Velocity = 1.6 Ips. Avg. Travel nm"" 3.9 min

Peak Deplh= 1.86' @ 12.23 hrs
Capacity at bank full; 424.60 cfs
U.OO· x 4.00' deep channel. n= 0.030
Side Slope Z·value= 6.0 2.0·f Top Width; 32.00'
Length= 380.0' Slop"" 0.0075 'f

[65J Wamlng: Inlel elevation not specified [52J Hint: Inlet conditions not evaiuated
165J Waming: Inlet elevation not specified

6.100 af
6.098 al. AUen= 0%. Lag; 0.4 min

24.321 ac. Inflow Deplh > 3.01'
57.96 cfs@ 12.25 hrs, VoIum""
57.80 cfs @ 12.26 hrs. VoIum""

Inflow Area =
Inflow
Outflow

Routing by Star-Ind+Trans method. nme Span; 0.00-24.00 hrs. dt= 0.05 hrs
Max. Velocity; 5.4 Ips. Min. Travel Tim"" 0.3 min
Avg. Velocity = 1.9 Ips. Avg. Travel nm"" 0.7 min

Peak Deplh= 2.44' @ 12.25 hrs
Capacity at bank full= 166.63 cfs
72.0' Diameter Pipe. n= 0.024
Length= 81.5' Slope= O.0053·f

4.563 af
4.555 af, Men; 2%. Lag; 2.9 min

19.001 ac. Inflow Depth> 2.88'
55.23 cfs @ 12.21 hrs. VoIum""
54.31 cfs @ 12.25 hrs. VoIum""

Inflow Area =
Inflow
Outflow

Reach 6: west channel Reach 7AR: Haul Road Culvert 1

s.•~..~~_~
0'0 "j 2 3 " 5 0" "1 1I 9 10 11 12 13 ,. '5 '16 17 Ie I'll 20 i, '22 23 2"'

nlTM tr,oul"ll)
0'0 , 2 3 4 5 6 ., 0 II

". .' .
1619202122232'

Inflow'Area=24.321
Peak Oepth=2:44"
M~ Vel:::5.4fps
D=72.0"
n=0.024
L=81~5;

. S=P..QQ5~ ,'r.
Capacity=166.63 cfs

<S.

".

Inflow Area:::;t9,001 M

. ' Peakgepth=1·.86'
Max Vel=4:0 fps

~~P:Q~O_
L=~80.0'

5=0.0075 'f'
Ca,pacity=424;60 cfs

IJ).'

os·

",.'

25'

20

".

........
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Reach 7BR: Channel between GIS 14 & 15 Reach 7CR: Rimia Parking Lot Culvert

Routing by Stor·lnd+Trans method. Time Span: 0.00-24.00 hrs. dt= 0.05 hrs
Max. Velocity;:" 2.6 fps, Min. Travel Time= 0.6 min
Avg. Velocity;: 1.1 fps. Avg. Travel Time: 1.6 min

Peak Depth= 2.37'@ 12.27 hrs
Capacity at bank full= 200.78 cfs
0.00' x 3.77' deep channel, n= 0.030
Side Slope Z-value= 6.0 2.0" Top Width= 30.16'
Length= 100.0' Slope: 0.0023 'f

Reach 7BR: Channel between GIS 14 & 15

[65) Warning: Inlet elevation not specified (52J Hint: Inlel conditions not evaluated
[65) Warning: Inlet elevation not spedfied

7.227 al
7.222 af. Atten;; 3%. lag;; 1.1 min

28.281 ac, Inflow Oepth' 3.Or
65.26 cfs @ 11.96 hIS, Volume:
63.02 cfs @ 11.98 hIS, VoIume=

Inflow Area ::;:
Inflow
Outflow

Peak Depth= 1.90' @ 11.97 hIS
Capacity at bank lull= 296.4\ cfs
72.0" Diameter Pipe. n= 0.013
Length= 296.0' Slope: 0.0049 'f

Reach 7CR: Rimia Parking Lot Culvert

Routing by Stor-Ind+Trans method. Time Span::;: 0.00-24.00 h~. dt= 0.05 hrs
Max. Velocity= 8.4 fps, Min. Travel Time= 0.6 min
Avg. Velocity = 3.1 fps. Avg. Trallel TIme= 1.6 min

6.171 af
6.167 af. Alten;: 1%. Lag= 1.2 min

24.633 ac, Inflow Depth' 3.01"
57.98 cfs@ 12.26 hIS, Volume:
57.49 cfs @ 12.28 hIS, Volume:

Inflow Area =
Inflow
Outflow

II~=-l
Inflow. Area=28.281· ac

Peak Depth=L90'
Max Vel=8.4fps

0=72.0"
n=0.013
L::296,O'

...... 56 0.0049'1'

-Gap~~H~~96A"1):f~

5··

0'0 'j 2 3 .. 5 IS 1 8 0 10 11 12 1'3 lot "5 18 17 18' 19 20 i, i2 23 i..
T111M1 (bolln)

55

so:'
(S.

"
"",.

,s·

S5;" Peak Depth=2.37' ,1
)'

(S. MaxVel=2.6 fps 1

"'. n=p.030
~~35: L=100.0'
~..

5=O.OO'23_'r£. 30'.

Capacity=200.78··cf
;i

"' ..
,s·

Inflow Area=24.633 n __
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Reach 7DR: Runoff Drainage Channel south of Rimia Reach 8AR: west channel

(65) Warning: Inlel elevation not specified (65) Waming: Inlet e1eva~on not specified

Inflow Area =
Inflow
Outflow

31.191 ac, Inflow Oepth > 3.10"
78.17 cfs @ 11.95 hIS, Volume:
73.93 cfs@ 12.00 hIS, Volume:

8.067 af
8.054 aI, AUen= 5%, Lag= 3.0 min

Inflow Area =
Inflow
Outflow

34.971 ac, Inflow Depth' 3.13
91.38 cfs @ 12.01 hIS, Volume:
90.38 cfs @ 12.02 hIS, VoIume=

9.118 al
9.114 aI, Allen=l%, Lag=0.5min

Routing by Stor-lnd+Trans method, Time Span= 0.(){)-24.00 hIS, dt= 0.05 hIS
Max. Velocity::: 3.5 Ips, Min. Travel Time= 1.6 min
Avg. Velocity = 1.4 Ips, Avg. Travel Time: 4.1 min

Peak Depth= 1.49'@ 11.98 hIS
Capacity a\ bank full: 1,440.47 cfs
4.00' x 5.00' deep channel, n= 0.030
Side Slope Z-value: 4.0 10.0 'f Top Width= 74.00'
Length= 340.U Slope: 0.0062 'f

Routing by Stor-lnd+Trans method, Time Span= 0.(){)-24.00 hIS, dt= 0.05 hIS
Max. Velocity:: 3.9 fps, Min. Travel Time= 0.3 min
Avg. Velocity = 1.5 Ips, Avg. Travel TIme: 0.9 min

Peak Depth= 2.09' @ 12.01 hIS
Capacity at bank full= 405.20 cfs
4.00' x 4.00' deep channel, n= 0.030
Side Slope Z-value= 4.2 2.6 'f Top Width= 31.20'
Length= 75.0' Slope= 0.0048 'f

Reach 7DR: Runoff Drainage Channel south of Rimia Reach 8AR: west channel

Hydrogr8ph

Il!i':'.,
75:
70.·

85·
00· .

55· /
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JO.

".
".
15· .... _ H'

......., _. _. -, ... _..- .... ' - - j -
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. InfloW Area=:31.19U!C;
Peak Depth=1.49'

Max Vel=3.5 fps
.•....._.~ :: n::0-030

:,"=340;0'
5=0.0062 'I'

. apacity=1,4;t0.47 cfs I
~---~--I
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Inflow Area;;34.971
Peak oepth=2.09'
Max YeI=3.9 fps
n=0.030
L=75.0' .
5=0.0048.'1'.
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Reach 8BR: Culvert at Sed Basin 2 entrance Reach 8CR: Channel into Sed Basin 2

Routing by Star·lnd+Trans method. TIme Span; 0.00-24.00 hrs. d\; 0.05 hrs
Max. Velocity: 7.0 (ps. Min. Travel TIme::: 0.1 min
Avg. Velocity; 2.5 Ips. Avg. Travel TIme: 0.2 min

Peak Depth; 1.6T @ 12.02 hrs
Capacity at bank full; 535.70 cfs
A factor of 2.00 has been applied to Ihe supplied storage and discharge data
72.0· Diameter Pipe, n= 0.013
len9th; 30.0' Slope; 0.0040 'f

Reach 8BR: Culvert at Sed Basin 2 entrance

2 3 ~ 5 (I 1 agiO 11 17 13 14 'S 16 1"1 11 111 20 21 21 2J 24
Tim, th_no)

9.164 af
9.162 af, Atten;; 1%. Lag= 0,3 min

35.185 ac. Inflow Depth> 3.13"
91.07 cfs @ 12.02 hrs. Volume:
90.57 cfs @ 12.02 hrs, Volume:

i., ;

Reach 8CR: Channel into Sed Basin 2

2 j 4 5 ci l' II g: 10 II 12 1314
Tkn, (hOUDI

InflowArea~35 ..185 ~~
. . ~

Peak Oepth=2.17'· ,~

Max Vel=6.7 fps jlf

"n=0.030 .;-
[=62.7~

5=0.Ot59'/~
.... CapacitYi::i·728..12 efi;

100· ' ""
GS'....
115 ~

IlO ~ •

".
1o;'

0"
llO,'

55·

so'' /

"AQ"'/

35:

50' /
15 ~

20" • ""
15 ~

10:' ""

Sf
o·. ,

(65) Warning: Inlet elevation not specified

InnowArea =
Inflow
Outfla,y

Routing by Star-tnd+Trans method. TIme Span; 0.00-24.00 hrs. dt; 0.05 hrs
Max, Velocity: 6.7 fps. Min. Travellime= 0.2 min
Avg. Velocity; 2.7 Ips. Avg. Travel TIme: 0.4 min

Peak Depth; 2.1T@ 12.02 hrs
Capacity at bank full; 728.12 cfs
1.1 T x 5.00' deep channel. n; 0.030
Side Slope Z-value: 2.4 2.3·f Top Width; 24.67'
length; 62.7' Slope; 0.0159·r

I
i
i
I
I

9.114 al
9.114 af, Atten= 0%, Lag= 0.1 min

.......}.

34.971 ac. Inflow Oepth > 3.13'
90.36 cfs @ 12.02 hrs. Volume:
90.13 cfs @ 12.02 hrs. Volume:

HVdrograph

Inflow Area=34.971
Peak 0.epth=1.67'
M~x ;V~1~7.0 fps
0=72,0"
"';0.013 .

.'. [=30~O~ .~
5:::0.00"40'1' .,
Capacity:;535.70 cfs

'00'
as".. '

es·· "
",.

15:'
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55""
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Inflow Area =
Inflow
Outflow

152) Hint: Inlet conditions not evaluated
(65) Warning: Inlet elevation not specified
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Reach 9AR: Extended Drainge Channel SOu1h 01 Cell 8 Reach 9BR: channel

[65) Wamlng: Inlet elevation not specified [65J Waming: Inlet elevaUon not specified

Inflow Area ;
Inflow
Outflow

3.020 ac. Inflow Depth> 3.48'
19.05 cfs @ 11.93 hrs. Volume:
15.94 cfs @ 12.03 hrs. Volume:

0.877 al
0.872 al. Atten; 16%. lag; 6.0 min

Inflow Area;
Infla,y
Dutfla,y

3.290 ec. Inflow Depth> 3.46"
16.31 cfs @ 12.03 hrs. Volume:
16.03 cfs @ 12.04 hrs, Volume:

0.950 af
0.949 af. Men; 2%. la9; 0.8 min

Routing by Star·lnd+Trans method. TIme Span; 0.00-24.00 hrs. dl" 0.05 hrs
Max. Veloci~ 1.6 fps, Min. Travel TIme;:: 4.1 min
Avg. Velocity; 0.4 Ips. Avg. Travel TIme: 17.3 min

Peak Depth= 0.7T @ 11.96 hrs
Capacity at bank full; 102.00 cfs
10.00' x 2.00' deep channel. n; 0.030
Side Slope Z-value; 3.0 6.0·f Top Width; 28.00'
length; 395.0· Slope: 0.0020·f

Routing by Star-lnd+Trans method. Time Span; 0.00-24.00 hrs. dt; 0.05 hrs
Max. Velocity; 2.3 Ips. Min. Travel TIme: 0.6 min
Avg. Velocity; 0.6 Ips. Avg. Travel TIme: 2.3 min

Peak Depth; 0.61·@ 12.03 hrs
Capacity at bank full; 566.70 cfs
10.00' x 4.00' deep channel. n= 0.030
Side Slope Z-value; 3.0·f Top Width; 34.00'
lengtIF 76.0' Slope; 0.0050 'f

Reach 9AR: Extended Drainge Channel SOu1h of Cen 8 Reach 9BR: channel

I
I
I

i

HydJograph

Inflow:Area0:;;3.:290 .
.. Peak Depth:'Oi61;:· ~

_: MaxVeI=2~3Jps::
(1=.0.030
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5=0.0050 'I'
~ - - ".
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Reach 12R: Culvert from F Street Drainage Channel Reach 13: culvert

1521 Hint: Inlet conditions not evaluated
(65) Warning: Inlet elevation not specified

[52) Hint: Inlet conditions not evaluated
[65J Warning: Inlet elevation not specified

Inflow Area =
Inflow
Outflow

3.020 ac, Inflow Depth> 3.46'
15.94 cfs@ 12.03 hrs. Volume:
15.83 cfs @ 12.03 hrs, Volume:

0.872 af
0.871 af. Atten= 1%. Lag= 0.3 min

l"flowArea :::
Inflow
Outflow

1.540 ac, Innow Depth> 2.79'
3.69 cfs @ 12.25 hrs, Volume:
3.68 cfs @ 12.26 hrs, Volume:

0.358 af
0.358 af, Atten= 0%. "Lag= 0.8 min

Routing by Star-Ind+Trans method, TIme Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 5.4 Ips. Min. Travel Time= 0.2 min
Avg. Velocity = 1.6 Ips, Avg. Travel TIme: 0.7 min

Peak Depth= 0.96' @ 12.03 hrs
Capacity at bank full= 287.72 cfs
72.0~ Diameter Pipe, n= 0.013
Length= 65.0' Slope= 0.0046 'f

Reach 12R: Culvert from F Street Drainage Channel

Routing by Stor-Ind+Trans method. Time Span= 0.00-24.00 h~, dp 0.05 hrs
Max. Velocity: 4.3 fps, Min. Travel Time: 0.5 min
Avg. Velocity::: 1.7 fps. Avg. Travel Time: 1.2 min

Peak Depth= 0.41'@ 12.26 hr;
Capacity at bank full= 386.61 cfs
72.0" Diameter Pipe. n::: 0.013
Len9th= 120.0' Slope: 0.0083 'f

Reach 13: culvert
Hydrograph

Inflow Area=1.540 a
Peak Oepth=0.41'
l\IIax Vel=4.3 fps
0=72.0"

. ii=0..013
L=120.0'
5:;:0.0083 ~/'; .
Capacity=3~6.61 cfs

J ,.

~

0.0 1 2 :i .. 5" 6 1 is 0

........... ,

Inflow Area=3.020 a''''
Peak.Depth=0.96'- r
Ma?< V~I=5.4fpS

0=72.0"
0=0.013:'
L=65:0~" .

-- ~:::p'~OO~13'r

Capaci~y=28~.72 cfS ~
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Reach 14: Culvert from North Entrance Road channel Reach 15N: Culvert adjacent to North Entrance Road

[52J Hint: Inlet conditions not evaluated
165J Waming: Inlet elevation not specified

{52] Hint: Inlet conditions not evaluated
(65) Waming: Inlet elevation not specified

Inflow Area:::
Inflow
Outflow

0.845 ac, Inflow Depth> 2.53'
3.29 cfs@ 12.01 hrs, Volume:
3.21 cfs@ 12.03 hrs. Volume:

0.178 af
0.178 af, Men= 2%, Lag= 1.0 min

inflow Area =
Inflow
Outflow

0.170 ac, Inflow Depth> 2.54'
0.62 cfs@ 12.04 hrs, Volume:
0.61 cfs @ 12.05 hrs. VoIume=

0.036 af
0.036 af, AUen= 1%, Lag= 0.6 min

Routing by Star-Ind+Trans method, TIme Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity;; 3.5 (ps, Min. Travel Time= 0.5 min
Avg. Velocity = 1.4 Ips, Avg. Travel TIme: 1.3 min

Peak Depth= 0.2T @ 12.02 hrs
Capacity at bank fuII= 822.56 cfs
A factor of 2.00 has been applied to the supplied storage and discharge data
72.0' Diameter Pipe. n= 0.024
Length= 112.0' Slope: 0.0321 'f

Reach 14: Culvert from North Entrance Road channel

Routing by Star-Ind+Trans method, TIme Span= 0.00-24.00 hrs. dt= 0.05 hrs
Max. Velocity: 2.6 Ips, Min. Travel TIme: 0.4 min
Avg. Velocity = 1.3 Ips, Avg. Travel TIme: 0.7 min

Peak Depth= 0.1 T @ 12.04 hrs
Capacity at bank fuii= 406.62 cfs
72.0' Diameter Pipe, n= 0.010
Length: 55.0' Slope= 0.0055 'f

Reach 15N: Culvert adjacent to North Entrance Road
Hvdrogr.ph

Hydrograph

I
I

O.es· ..

0.35'

Infl9W Area=0.170
.... - .' P,eak.Depth=0.17',
0.' . .. Max Vel=2,6 fps'
...... D=72.0"

~;;;O.010
.. L=55;(}~
. S=0.005'5~·r
C;:apaci~y=406.62 cfs

o.t· .

.....,...~~~~
0·~2" j .. 561 ! 0 1011 12 '"314 j"s 16 f7 ill 1020 21 22 13 2".

Tim. {hoursl

. ,.
Inflow Area::'0.845 a
Peak Oepth=0.27'
Max Vel=3.5 fps
D=1·2.0..·· ....
n=0.024
L=112.0'
S=0~0321 "/',
Capacity=822.56 cfs
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Reach 16N: Channel east of North Entrance Road Pond 1 P: Sedimentation Basin 2

Routing by StOf8lnd+Trans method. Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity: 2.2 fps, Min. Travel Time= 2.9 min
Avg. Velocily = 0.8 Ips, Avg. Travell1me= 7.6 min

Peak Deplh=0.91'@ 11.97 hrs
Capacily at bank full= 71,46 cfs
0.00' x 2.88' deep channel, n= 0.030
Side Slope Z·value= 2.2 1,4 'r Top Width= 10.37'
length= 382.0' Slope: 0.0069 'r

Reach 16N: Channel east of North Entrance Road

[65] Warning: Inlet elevation not specified

0,845 ac, Inflow Deplh > 2.54"
3.69 cfs @ 11.94 hrs. Volume:
3.29 cfs @ 12.01 hrs. Volume:

1.460
1.513
1.617
1.719
1.827
1.928
2.039
2.177

Wet.Area
(acres)

10.780 af
1.922 at. Atlen= 97%. Lag= 338.3 min
1.922 al

0.000
0.743
2.306
3.969
5.735
7.602
9.574

11.667

Cum.Store
(acre-feet)

0.000
0.743
1.563
1.663
1.766
1.868
1.971
2.094

Outlet Devices

48.0" Hafiz. Orifice/Grate Limited to weir flow C- 0.600
36.0· x 680.0'long Culvert Ke= 0.700
Outlet Invert= 563.30' S= 0.0110 'r Cc= 0.900 n= 0.024
20.0'lon9 Broad-Crested Rectangular Weir
Head (Ieet) 0.50 1.00 1.50 2.00 2.50 3.00 4.00 5.00
Coef. (English) 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00

Inc.Store
(acre-feel)

1,460
1.512
1.614
1.713
1.819
1.917
2.026
2.162

40.865 ac, Inflow Depth> 3.1 r
101.95 cfs@ 12.02 hrs, Volume:

3.50 cls@ 17.65 hrs, VoIume=
3.50 cls@ 17.65 hrs, VoIume=

Surf.Area
(acres)

Invert Avail.Storage Storage DesCription
570.50' 11.667 at Custom Stage Data (Conic) listed below1/1

570.50
571.00
572.00
573.00
574.00
575.00
576.00
577.00

Elevation
(Ieel)

Inflow Area =
Inflow
Outflow
Primary

Volume

Routing by Stor-Ind melhod, l1me Spano 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 575.69'@ 17.65hrs Surf.Area= 1.993 ac Storage= 8.969 af
Plug-FIO'N detention time= 528.1 min calculated for 1.922 at (18% of inflow)
Center-aI-Mass del. ome= 357.5 min ( 1,171.4 - 813.8)

Device Routing Invert
1/1 Device 2 575.50'
1/2 Primary 570.76'

1/3 Primary 576.00'

[

'mary Outflow Max=3,49 cfs@17.65hrsHW=575.69'{FreeDischarge)
'2=Culvert (Passes 3,49 cfs of 40.39 cfs potenoal flow)
't....1=OrfflcelGrate (WeirCantrois 3,49 cfs @ 1,4 Ips)
3=Broad-Crested Rectan9ular Weir ( Controls 0.00 cfs)

0.179 af
0.178 af, Atlen= 11%. Lag= 4.6 min

Inflow 'Area=O:845 :ac
,. Peak Depth=O.91,

Max Vel=2.2 fps
n=O,O~O,

:L=3,82.0'
S=O.OQ69 '/'

Capaclty=!1A6 cfs

"'--

Hydrograph

0'0 \ 2 :) '4 5 6 7e 9

Inflow Area =
Inflow
Outflow
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Pond 1P: Sedimentation Basin 2
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RESULTS FOR THE CALCULATION OF WEIGHTED CN
West OSDF Construction Design Scenario

UOG1:J6

Subcatchment Area Percent HSG Land Use CN Weighted
Label of Total Area Description CN

(acres) %

A 2.73 100% B/C vegetated final cover 83 83

B 5.34 100% B/C vegetated final cover 83 83

C 5.40 100% B/C vegetated final cover 83 83

D 5.53 100% B/C vegetated final cover 83 83

ER 5.32 100% B/C unvegetated final cover 89 89

FIR 0.92 100% B/C unvegetated final cover 89 89

F2R 2.73 100% B/C unvegetated final cover 89 89

FR 2.91 100% SIC unvegetated final cover 89 89

GR 0.27 100% B/C unvegetated final cover 89 89

HR 0.14 100% B/C unvegetated final cover 89 89

JIR 0.31 100% C construction laydown 82 82

KR 3.02 100% C unvegetated final cover 89 89

LR 1.54 100% C construction lavdown 82 82

MR 0.68 100% C runon north of borrow area 79 79

N 1.04 100% C construction laydown 82 82

0 2.25 100% N/A direct runon to pond 98 98

PIR 0.49 100% C construction lavdown 82 82

P2R 0.21 100% C construction laydown 82 82

QN 0.17 100% C runon north of borrow area 79 79

Attachment C-2 Construction.xls/rev C2 West OSDF



SUBCATCHMENT AREA AND HYDROCADT
" INPUT PARAMETERS FOR THE CALCULATION OF

WEIGHTEDCN
East OSDF Construction Design Scenario

OU6136

Altachmenl C-2 Conslruclio.vrev C2 East OSDF
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OSDF CONSTRUCTION/FILLING PERIOD CONDITIONS
SUMMARY OF CHANNEL ANALYSIS RESUl.TS

ChMnclltlenlificmion Channc.l ChnrnchriStiQl Hvtlrolo ic CnlcuJDlions Hvdrnulic Cnlculolions
Channel

I I Dl::'iign I SU:lion Minimum LoII~iludillnl Mnnning Bollnm Side Side HydroCAD HyllroCAO Area or PcrimC!cr Hytlroulic Peak Flow Estimsled Chnnnd PCilk Flnw I Lining
Nnmelll SIUlus Semnrin Shape Chnnncl SloJlel~1 n Width Slope Slope Node QI~I Flow P Rsdius, R Depth"l QUI Freeboard (~l Veloc:ily Typcl~l

O"'lh (II) ('Yo) B(II) MI:J M,:I (crsl A (sq II) (II) (II) Y(1I1 (cC,,) (III (ljls)

7R new EOSOF v", 4.0 0.50% 0.010 0 1 6 iR 77.19 21.l9 20.11 1.06 2.IK 7i.14 I.i J.65 gr~s

KR n,w E OS OF vo:<: 4.5 0.71% 0.0:\0 0 3 4 9R 77.10 17.56 16.32 1.0K 2.24 77.18 2.:\ 4.:\9 grn."s
9R IH:W EOSOF lrapa.oidal 5.5 O.KJ% 0.010 6 3 4 10AR 77.12 17.04 17.00 1.00 1.51 77.22 4.0 4.53 gross

WAR ",w EOSOF lr;]rcznidal 6.5 050% O.OJO 10 6 J II 71tSS 22.59 n.MS 0.99 1.39 71t76 5.1 J.49 gri1:lS

12R exislini: EOSOF IrnpL7.nitlal L'i 0.6J% O.OJO 14 1 4.J 12R + HH KO.16 21.li 22.R7 0.91 1.17 110.57 I.J 3.77 grass
IJR existing EOSOF IrnpC"J.oitlal 2.1 0.67% 0.030 n.11 2.3 4 IJR 143.5R n.81 31.40 LOR 1.25 144.40 O.K 4.27 Grn~~

IK ",w E OSDF Y~"l: 3.fl I.UO% 0.030 0 3 3 19 )M.4) 11.77 IO.MI 0,111 1.71 )7.R9 U 4.;\2 srll."~

19 lIl.:W E OSOF Vl"C HI 0.9t1% 0.010 0 J 3 20 41.15 10.05 11.57 0.i7 l.i3 41.07 1.2 4.29 brrl1s~

20 n,w EOSOF '0:<: 3.0 O.KJ% 0.030 0 3 J JP- U - V 40.72 9.94 11.51 0.R6 1.82 40.77 1.2 4.10 gr~s

JO n,w E OSOF Vl'C 2.5 1.00% 0.030 0 J 3 JII 45.91:1 10.05 11.57 0.K7 1.113 45.40 0.7 4.52 gra~s

21 "'W EOSOF '0:<: 1.0 1.00% 0.010 0 3 3 22 46.]) 10.27 11.70 O.ii I.R5 46.74 1.2 4.55 gtll.'iS

22 n,w EOSOF vo:<: 4.0 1.00% O.OJO 0 J J 29 47.10 10.27 11.70 O.RR I.R5 46.74 2.2 4.55 gross

29 lllW EOSoF V"" 35 1.00% 0.030 0 1 3 2J 4K.76 10.49 11.8J 0.K9 l.i7 4i.10 1.6 4.1K !!fUSS

24 IU:W E OSOF ITllpeI.nidul 2.0 0.75% O.OJO R.5 3 1 24 57.15 14.21 15.96 0.K9 l.Ii 56.54 O.R 3.9i &rlL~S

26 n,w EOSOF Vl'C 2.5 0.75% 0.010 0 J J 27 65.00 14.52 )).91 1.04 2.20 64.26 O.J 4.4:\ (lTlISS

7BR n,w WOSOF vee J.i 0.23~~ O.OJO 0 6 2 7BR 57.9i 22.47 19.72 1.14 2.J7 5R.J9 1.4 2.60 grnss

7DR exisling WOSOF Ir<Jpel.uillol 5.0 0.62% 0.030 4 4 10 70R 7K.17 22.00 25.40 0.K7 1.51 7K.17 J.5 J.55 grass

MAR exisling WOSOF 1rarCl.oidui 4.0 0.48% O.OJO 4 4.2 2.6 SAR 9IJi 23.21 18.85 1.21 2.09 91.7R 1.9 3.95 gtll.'iS

KCR cxisling WOSOF lrnpcwillul 5.0 159% 0.030 1.17 2.4 23 KCR 91.07 IJ.60 12.25 1.11 2.17 91.36 2.K 6.72 riprup
9AR "'W WOSOF IrnpCl.oitlol 2.0 0.20% O.OJO 10 3 6 9AR 19.05 11.58 17.77 0.65 0.84 19.32 1.2 1.67 {!f'n.'!S
9BR n,w WOSOF Irnpc7.0itlal 4.0 0.50% 0.030 10 J J 9BR 16.31 7.22 13.86 0.52 0.61 16.40 3.4 2.27 l,'TllSS

16N existin I WOSOF vo:<: 2.9 0.69% O.OJO 0 2.2 1.4 16N J.69 1.62 J.91 0.41 0.91 J.72 1.9 2.29

'.;;/,;.....
. ~:.. '...' ,

T'::,
~
..:~

l'.pm(

cr~" .
-'11"'1

3H.l_

E OSDF = Ell'il OSDF CUllslnJeti(ln·Pha~c Dl..-;iSIl Seenario
W OSDF = Wl.:il OSDF Cnnslnlelioll·Pha.~c Dc=;igll Seellarin
DC A = Dl:iibrrl Case "A"
DC B = De;icn Cu."c "8"

Altactvnenl C·3 &C-4/,ev C3 CF

NnlL"i:
I. Channels ore lIunlcd 1I1ler Ihe l:nrn~pollding :mocnlehnlelll or rC3ch.
2. ulIIgilutlinill SIOPl;i Inkl11 rrom Ihe DrawinC!i.
4, Pcnk inflow rotC'! ClIlrlllala;1 by HydroCAD fnr Ulch rC3ch. Sl'C nlll1chmt.n1 C-I.
5. Caltuhlled flow rnlts using nn ilaalivc procedure Mtl camplll"w willi flnw frnm HytirnCAD.
6. Maximum paTui:olSihlc Yelocily ror gross linal chrumds i!l S frs.
7. CnlculnluJ n:llhe dirrcrulcc t'Ctwccn minimum avnilahle IInw t1q"h nod pcuk now dq'lth.

c=
,.-.--CJ
~

W
CJj
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Culvert Designer/Analyzer Report
west node 7CR design

Design:Trial-1

Solve For: Headwater Elevation

Culvert Summary

OU6136

Allowable HW Elevation

Computed Headwater Elev,

Headwater Depth/Height

Inlet Control HW Elev.

Outlet Control HW Elev.

Grades

Upstream Invert

Length

Hydraulic Profile

N/A ft

578.25 ft

1.16

578.22 ft

578.25 ft

574.96 ft

296.00 ft

Storm Event

Discharge

Tailwater Elevation

Control Type

Downstream Invert

Constructed Slope

Design

65.26 cfs

575.01 ft

Entrance Control

573.50 ft

0.004932 ftIft

Profile

Slope Type

Flow Regime

Velocity Downstream

Section

Section Shape

Section Material

Section Size

Number Sections

S2

Steep

Supercritical

8.61 ftIs

Horizontal Ellipse

Concrete

34x53 inch

1

Depth, Downstream

Normal Depth

Critical Depth

Critical Slope

Mannings Coefficient

Span

Rise

1.95 ft

1.95 ft
2.07 ft

0.004275 ftIft

0.013

4.44 ft
2.83 ft

Outlet Control Properties

Outlet Control HW Elev.

Ke

Inlet Control Properties

578.25 ft

0.20

Upstream Velocity Head

Entrance Loss

1.02 ft

0.20 ft

Inlet Control HW Elev. 578.22 ft

Groomleln~i1h headwall (horizontal ellipse)

K 0.00180

M 2.50000

C 0.02920

Y 0.74000

Flow Control

Area Full

HDS 5 Chart

HDS 5 Scale

Equation Form

Transition

10.2 ft2

29

2

1
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Culvert Designer/Analyzer Report
west node 8BR

Design:Trial-1

Solve For: Headwater Elevation

Culvert Summary

OU6136

Allowable HW Elevation

Computed Headwater Elev,

Headwater Depth/Height

Inlet Control HW Elev.

Outlet Control HW Elev.

Grades

Upstream Invert

Length

Hydraulic Profile

Profile

Slope Type

Flow Regime

Velocity Downstream

N/A ft

575.56 ft

1.15

575.47 ft

575.56 ft

572.12 ft

30.00 ft

M2

Mild

Subcritical

8.17 fils

Storm Event

Discharge

Tailwater Elevation

Control Type

Downstream Invert

Constructed Slope

Depth, Downstream

Normal Depth

Critical Depth

Critical Slope

Design

90.36 cfs

574.17 ft

Outlet Control

572.00 ft

0.004000 filft

2.19 ft

2.74 ft

2.19 ft

0.005887 filft

Section

Section Shape Circular Mannings Coefficient 0.013

Section Material Concrete Span 3.00 ft

Section Size 36 inch Rise 3.00 ft

Number Sections 2

Outlet Control Properties

Outlet Control HW Elev. 575.56 ft Upstream Velocity Head 0.87 ft

Ke 0.20 Entrance Loss 0.17 ft

Inlet Control Properties

Inlet Control HW Elev. 575.47 ft

Inlet Type Groove end w/headwall

K 0.00180

M 2.00000

C 0.02920

Y 0.74000

Flow Control

Area Full

HDS 5 Chart

HDS 5 Scale

Equation Form

Transition

14.1 ft2

1

2

1
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Culvert Designer/Analyzer Report
west node 13

Design:Trial-1

Solve For: Headwater Elevation

Culvert Summary

OU6136

Allowable HW Elevation

Computed Headwater Elevc

Headwater Depth/Height

Inlet Control HW Elev.

Outlet Control HW Elev.

Grades

Upstream Invert

Length

Hydraulic Profile

N/A ft

580.08 ft

0.72

580.03 ft

580.08 ft

579.00 ft

120.00 ft

Storm Event

Discharge

Tailwater Elevation

Control Type

Downstream Invert

Constructed Slope

Design

3.69 cfs

N/A ft

Entrance Control

578.00 ft

0.008300 ftlft

Profile

Slope Type

Flow Regime

Velocity Downstream

S2

Steep

Supercritical

5.06 ftls

Depth, Downstream

Normal Depth

Critical Depth

Critical Slope

0.65 ft

0.65 ft

0.73 ft

0.005321 ftlft

Section

Section Shape Circular Mannings Coefficient 0.013

Section Material Concrete Span 1.50 ft

Section Size 18 inch Rise 1.50 ft

Number Sections

Outlet Control Properties

Outlet Control HW Elev. 580.08 ft Upstream Velocity Head 0.29 ft

Ke 0.20 Entrance Loss 0.06 ft

Inlet Control Properties

Inlet Control HW Elev. 580.03 ft

Inlet Type Groove end projecting

K 0.00450

M 2.00000

C 0.03170

Y 0.69000

Flow Control

Area Full

HDS 5 Chart

HDS 5 Scale

Equation Form

Unsubmerged

1.8 ft2

1

3

1
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Culvert Designer/Analyzer Report
west node 14 design

Design:Trial-1

Solve For: Headwater Elevation

Culvert Summary

UU6136

Allowable HW Elevation

Computed Headwater Elevc

Headwater Depth/Height

Inlet Control HW Elev.

Outlet Control HW Elev.

Grades

Upstream Invert

Length

Hydraulic Profile

581.90 ft
579.27 ft

0.26

579.11 ft
579.27 ft

578.60 ft
112.00 ft

Storm Event

Discharge

Tailwater Elevation

Control Type

Downstream Invert

Constructed Slope

Design

3.29 cfs

0.00 ft
Entrance Control

575.00 ft
0.032143 fIIft

Profile

Slope Type

Flow Regime

Velocity Downstream

Section

S2

Steep

Supercritical

4.08 fils

Depth, Downstream

Normal Depth

Critical Depth

Critical Slope

0.32 ft

0.32 ft
0.40 ft

0.013346 fIIft

Section Shape Arch

.Inum 183ea:tide~lflRi!J<1 Corrugations Historic

Section Size 50 x 31 inch

Number Sections 1

Outlet Control Properties

Mannings Coefficient

Span

Rise

0.024

4.17 ft
2.58 ft

Outlet Control HW Elev.

Ke

Inlet Control Properties

579.27 ft

0.90

Upstream Velocity Head

Entrance Loss

0.15 ft
0.13 ft

Inlet Control HW Elev. 579.11 ft

Inl1:lll)qteCR structural plate, projecting

K 0.03000

M 1.50000

C 0.04960

Y 0.57000

Flow Control

Area Full

HDS 5 Chart

HDS 5 Scale

Equation Form

Unsubmerged

8.4 ft·

35

1
1
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Culvert Designer/Analyzer Report
west node 15N design

Design:Trial-1

Solve For: Headwater Elevation

Culvert Summary

U06136

Allowable HW Elevation

Computed Headwater Elevc

Headwater Depth/Height

Inlet Control HW Elev.

Outlet Control HW Elev.

Grades

Upstream Invert

Length

Hydraulic Profile

Profile

Slope Type

Flow Regime

Velocity Downstream

Section

N/A ft

584.56 ft

0.44

584.55 ft

584.56 ft

583.90 ft

55.00 ft

S1

Steep

Subcritical

0.53 ftIs

Storm Event

Discharge

Tailwater Elevation

Control Type

Downstream Invert

Constructed Slope

Depth, Downstream

Normal Depth

Critical Depth

Critical Slope

Design

0.62 cfs

584.55 ft

Outlet Control

583.60 ft

0.005455 ftIft

0.95 ft

0.25 ft

0.29 ft

0.002996 ftIft

Section Shape Circular

Secmm~QlHDPE (Smooth Interior)

Section Size 18 inch

Number Sections

Outlet Control Properties

Mannings Coefficient

Span

Rise

0.010

1.50 ft

1.50 ft

Outlet Control HW Elev.

Ke

Inlet Control Properties

584.56 ft

0.20

Upstream Velocity Head

Entrance Loss

0.01 ft

0.00 ft

Inlet Control HW Elev. 584.55 ft

Inlet Type Groove end projecting

K 0.00450

M 2.00000

C 0.03170

Y 0.69000

Flow Control

Area Full

HDS 5 Chart

HDS 5 Scale

Equation Form

Unsubmerged

1.8 ft2

1

3

1
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Culvert Designer/Analyzer Report
west node 12 design

Design:Trial-1

Solve For: Headwater Elevation

Culvert Summary

006136

Allowable HW Elevation

Computed Headwater Elevc

Headwater Depth/Height

Inlet Control HW Elev.

Outlet Control HW Elev.

Grades

Upstream Invert

Length

HydraUlic Profile

Profile

Slope Type

Flow Regime

Velocity Downstream

N/A ft

580.03 ft

1.13

579.99 ft

580.03 ft

577.77 ft

63.76 ft

M2

Mild

Subcritical

6.58 ftIs

Storm Event

Discharge

Tailwater Elevation

Control Type

Downstream Invert

Constructed Slope

Depth, Downstream

Normal Depth

Critical Depth

Critical Slope

Design

15.94 cfs

578.08 ft

Outlet Control

577.47 ft

0.004768 ftIft

1.44 ft

1.68 ft

1.44 ft

0.006595 ftIft

Section

Section Shape Circular Mannings Coefficient 0.013

Section Material Concrete Span 2.00 ft

Section Size 24 inch Rise 2.00 ft

Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 580.03 ft Upstream Velocity Head 0.53 ft

Ke 0.20 Entrance Loss 0.11 ft

Inlet Control Properties

Inlet Control HW Elev. 579.99 ft

Inlet Type Groove end projecting

K 0.00450

M 2.00000

C 0.03170

Y 0.69000

Flow Control

Area Full

HDS 5 Chart

HDS 5 Scale

Equation Form

Transition

3.1 ft2

1

3

1
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Culvert Designer/Analyzer Report
east node 11

Design:Trial-1

Solve For: Headwater Elevation

Culvert Summary

006136

Allowable HW Elevation

Computed Headwater Elevc

Headwater Depth/Height

Inlet Control HW Elev.

Outlet Control HW Elev.

Grades

Upstream Invert

Length

Hydraulic Profile

Profile

Slope Type

Flow Regime

Velocity Downstream

N/A ft

586.60 ft

1.30

586.60 ft

586.60 ft

583.67 ft

40.00 ft

M2

Mild

Subcritical

7.74 tus

Storm Event

Discharge

Tailwater Elevation

Control Type

Downstream Invert

Constructed Slope

Depth, Downstream

Normal Depth

Critical Depth

Critical Slope

Design

78.55 cfs

584.73 ft

Outlet Control

583.58 ft

0.002355 tuft

1.79 ft

N/A ft

1.79 ft

0.004495 tuft

Section

Section Shape Circular Mannings Coefficient 0.010

SecfilDTNgBmiEHDPE (Smooth Interior) Span 2.25 ft
Section Size 27 inch Rise 2.25 ft
Number Sections 3

Outlet Control Properties

Outlet Control HW Elev. 586.60 ft Upstream Velocity Head 0.75 ft
Ke 0.20 Entrance Loss 0.15 ft

Inlet Control Properties

Inlet Control HW Elev. 586.60 ft

Inlet Type Groove end projecting

K 0.00450

M 2.00000

C 0.03170

Y 0.69000

Flow Control

Area Full

HDS 5 Chart

HDS 5 Scale

Equation Form

Submerged

11.9 ft2
1 '

3

1
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