Departmeht of Energy

Ohio Field Office
Fernald Closure Project
175 Tri-County Parkway
Springdale, Ohio 45246

JUN 21 2006

Mr. James A. Saric, Remedial Project Manager
United States Environmental Protection Agency
Region V-SRF-5]

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 Saric -2-
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-OH/FCP

G. Jablonowski, USEPA-V, SRF-5]
S. Helmer, ODH

J. Chiou, Fluor Fernald, Inc./MS88

F. Johnston, Fluor Fernald, Inc./MS12
C. Murphy, Fluor Fernald, Inc./MS1
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Written by: Victoria Cheplak (VSC) Date: 04/05/06 Reviewed by: Date:

Client: Fluor Fernald, Inc. Project:_OSDF Phase V, Revision 2B , Cell 8 DCN Project No.:_GQ3542 Task No.:_2/2

ADDENDUM TO SECTION 13.3
(REVISION 2B DUE TO CELL 8 CHANGE IN SIDE SLOPE & CREST SLOPE)

This addendum details the calculations that were revised within Section 13.3, OSDF Phase
V, East 2000-Year Drainage Channel Evaluation, 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 drainage channel
aligned along the east perimeter of the OSDF 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 critical 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-1 — 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-1C — 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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ATTACHMENT A-1

LAYOUT OF 2000-YEAR STORM DESIGN SCENARIOS

GQ3309/F0420009
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ATTACHMENT A-2

NODAL NETWORK DIAGRAM

GQ3309/F0420009
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ATTACHMENT B-2

DATA FOR CALCULATION OF TIME OF CONCENTRATION

GQ3309/F0420009



HYDROCAD™ INPUT PARAMETERS FOR THE CALCULATION OF TIME OF CONCENTRATION
2000 YEAR STORM DESIGN SCENARIO - HEAVY VEGETATION
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ATTACHMENT C-1C

HydroCAD™ OUTPUT REPORTS
2,000-YEAR, 24-HOUR STORM EVENT

2,000-YEAR DESIGN SCENARIO - HEAVY VEGETATION

GQ3309/F0420009
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I Drainage Dlagram for 2000 year storm-|

2000 year storm-heavy Type Il 24-hr Rainfall=13.00"

Prepared by {enter your company name here} Page 3
HydroCAD® 7.10 s/n 000820 © 2005 HydroCAD Sofiware Solutions LLC 4/4/2006

Runoff Area=1.778 ac Runoff Depth>11.15"
Flow Length=700' Tc=37.2min CN=86 Runoff=14.28 cfs 1.853 af

Subcatchment L: runon east of OSDF

Runoff Area=7.234 ac  Runoff Depth>11.10"
Flow Length=1,180' Tc=50.5 min CN=86 Runoff=41.83 cfs 6.693 af

Subcatchment M: runon east of OSDF
Subcatchment N: runon east of OSDF Runoff Area=11.664 ac  Runoff Depth>10.69"
Flow Length=1,465' Tc=48.4 min CN=85 Runoff=77.52 cfs 10.687 afl

Runoff Area=10.835 ac  Runoff Depth>11.14"
Flow Length=070' Tc=44.0 min CN=86 Runoff=78.18cfs 10.149 af

Subcatchment O: runon east of OSDF
Subcatchment Q: runon east of OSDF Runoff Area=1.520 ac Runoff Depth>11.28"
. Flow Length=720' Tc=40.7 min CN=87 Runoff=11.56cfs 1.428 af

Reach 1: runoff channel Peak Depth=2.58" Max Vel=1.5 fps Inflow=52.44 cfs 5.051 af

n=0.070 L=405.0' S=0.0035'7 Capacity=1,000.51cfs Outflow=49.07 cfs 5.034 af -

Peak Depth=2.84' Max Vel=2.2 fps Inflow=104.36 cfs 11.538 af
n=0.070 L=385.0' S=0.0064'" Capacity=880.57 cfs Outflow=102.73cfs 11.513afl

Reach 2: runoff channel

Peak Depth=3.58" Max Vel=2.7 fps Inflow=155.41 cfs 18.000 af
n=0.070 L=405.0' S=0.0075"7 Capacity=681.67 cfs Outflow=153.30 cfs 18.973 af

Reach 3: runoff channel

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

Peak Depth=4.12' Max Vel=2.4 fps Inflow=206.22 cfs 25.911 af

n=0.070 L=385.0' $=0.0050"7 Capacity=580.36 cfs Outflow=203.76 cfs 25.850 af

Reach 4: runoff channel

Peak Depth=4.53' Max Vel=2.5 fps Inflow=236.60 cfs 31.002 af
n=0.070 L=405.0' $=0.00507 Capacity=360.07 cfs Qutflow=234.10 cfs 30.842 af

Reach 5: runoff channel

Peak Depth=4.71" Max Vel=2.8 fps Inflow=262.61 cfs 36.226 af
n=0.070 L=480.0' S=0.0050'" C. 33.33cfs O .87 cfs 36.144 af

Reach 6: runoff channel

Peak Depth=0.00' Max Ve!=0.0 fps
n=0.070 L=385.0' S=0.0125'7 Capacity=104.13cfs Outflow=0.00 cfs 0.000 af

Reach 7: east runon ditch

7R: (new node) Peak Depth=4.81" Max Vel=2.6 fps Inflow=279.05 cfs 41.049 af
n=0.070 L=610.0' S=0.0050'7 Capacity=486.85cfs Outflow=275.08 cfs 40.9836 af

Peak Depth=1.01" Max Vel=1.3 fps Inflow=41.83 cfs 6.693 af
n=0.070 L=405.0' $=0.0100" Capacity=768.86 cfs Outflow=41.21cfs 6.667 af

.each 8: east runon ditch

Peak Depth=5.10' Max Vel=3.3 fps Inflow=205.75 cfs 46.821 af

Reach 8R: (new node)
n=0.070 L=180.0' $=0.0071"7 C 456.66 cfs Outf) .87 cfs 46.788 af

Reach 9: east runon ditch Peak Depth=1.43' Max Vel=1.7 fps Inflow=110.42 cfs 17.353 af
n=0.070 L=475.0' S=0.0100" Capacity=5,717.07 cfs Outflow=108.78 cfs 17.200 af

006136

2000 year storm-heavy
Prepared by {enter your company name here}

Type Il 24-hr Rainfall=13.00"

Page 2
4/4/2006

HydroCAD® 7.10_s/n 000828 ® 2005 HydroCAD Software Salutions LLC

Time span=0.00-24.00 hrs, dt=0.05 hrs, 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=2.601 ac  Runoff Depth>12.83"

Flow Length=480" Tc=25.4 min CN=86 Runoff=27.84 cls 2.780 af

Subcatchment B: vegetated final cover

Runoff Area=1.637 ac Runoff Depth>12.86"

Flow Length=540' Tc=12.1 min CN=88 Runoff=24.87 cfs 1.754 af

Subcatchment C: vegetated final cover

Runoff Area=4.960 ac Runoff Depth>12.82"

Flow Length=860' Tc=20.0 min CN=88 Runoff=48.10 cfs 5.207 af

Subcatchment D: vegetated final cover

Runoff Area=4.746 ac Runoff Depth>12.82"

Flow Length=830" Tc=28.2 min CN=89 Runoff=47.77 cfs 5.070 af

Subcatchment DDR: (new node)

Runoff Area=0.730 ac  Runoff Depth>12.84"

Flow Length=610' Tc=18.9 min CN=88 Runoff=0.17 cfs 0.781 af

Subcatchment E: vegetated final cover

Runoff Area=4.846 ac  Runoff Depth>12.82"

Flow Length=840" Tc=27.5 min CN=89 Runoff=50.54 cfs 5.285 af

Subcatchment F: vegetated final cover

FFR: d final cover

Runoff Area=4.814 ac Runoff Depth>12.82"
Flow Length=835' Tc=28.0 min CN=88 Runofi=4B.50 cfs 5.143 af

Runoff Area=5.510 ac Runoff Depth>12.82"

Flow Length=1,080' Tc=20.5 min CN=89 Runoff=53.96 cfs 5.885 af

Subcatchment G: vegetated final cover

Runoff Area=4.846 ac Runoff Depth>12.82"

Flow Length=845' Tc=28.0 min CN=80 Runoff=40.93 cfs 5.284 af

k HR: d final cover

Runoff Area=4.580 ac Runoff Depth>12.82"

Flow Length=850' Tc=26.2 min CN=88 Runoff=48.22 cfs 4.805 af

Subcatchment I: runon east of OSDF

Runoff Area=0.530 ac Runoff Depth>11.71"

Flow Length=285" Tc=20.4 min CN=80 Runoff=6.24 cfs 0.517 af

Subcatchment IR: (new node)

Runoff Area=0.810 ac  Runoff Depth>12.84"

Flow Length=580' Tc=18.5 min CN=88 Runoff=10.28 cfs 0.867 af

Subcatchment J: runon east of OSDF

Runoff Area=1.242 ac Runoff Depth>11.66"

Flow Length=550' Tc=44.5 min CN=80 Runoff=0.07 cfs 1.207 af

Subcatchment JR: (new node)

Runoff Area=2.200 ac Runoff Depth>12.83"

Flow Length=460' Tc=23.1 min CN=80 Runoff=24.83 cfs 2.352 af

Subcatchment K: runon east of OSDF

Runoff Area=2.623 ac  Runoff Depth>11.10"

Flow Length=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}

HydroCAD® 7.10 _s/n 000929 ® 2005 HydroCAD Software Solutions LLC

Type Il 24-hr Rainfall=13.00"

Page 4
4/4/2006

Reach 9R: (new nods) Peak Depth=4.18" Max Vel=3.4 fps Inflow=286.23 cfs
n=0.070 L=170.0' S$=0.0083" Capacily=688.42 cfs Outflow=295.55 cfs

Reach 10AR: (new node) Peak Depth=4.00' Max Vel=2.7 fps inflow=302.28 cfs
n=0.070 L=530.0' S=0.0050"/ Capacity=1,078.23 cfs Outflow=300.23 cfs

Peak Depth=2.65' Max Vel=2.5 fps Inflow=171.73 cfs
n=0.070 L=170.0' S=0.0100" Capacity=543.34 cfs Outflow=171.26 cfs

Reach 11: (new node)

47.570 af
47.540 af

50.759 af
50.631 af

27.440 af
27.416 af

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



2000 year storm-heavy

Type Il 24-hr Rainfali=13.00"

Prepared by {enter your company name here} Page 5
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Subcatchment A: vegetated final cover
Runoff = 27.84cfs @ 12.17 hrs, Volume= 2,780 af, Depth>12.83"
ioff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
.pe Il 24-hr Rainfall=13.00"
Area(ac) CN __Description
2.601 99
Tc Length Slope Velocity Capacny Description
(min) (feet) (ftft) (ft/sec)
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 Sheet Flow,
Grass: Dense n=0.240 P2= 260"
0.5 190 0.1700 6.6 Shallow Concentrated Flow,
Unpaved Kv= 16.1 fps
254 490 Total
Subcatchment A: vegetated final cover
Hydrograph
20 { it
::_ Type I 24-hr

x| | Rainfall=13.00"

=] | Runoff Area=2.601 ac
*1 | Runoff-Volume=2.780-af §
Runoff Depth>12.83" " §
ul | Flow. Length-490'

1| Te=25.4 min -

Flow (cfs)
@

-
»] | CN=99
6 H
4 B .
Z_ LT ;
D15'545ai‘anmn121::‘41518|7|a|nmz|zzzaz4

Time {hot

2000 year storm-heavy Type Il 24-hr Rainfall=13.00"
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Subcatchment C: vegetated final cover

5.297 af, Depth>12.82"

Runoff = 48.10cfs @ 12.23 hrs, Volume=

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

Area(ac) CN _Description
4960 99

Tc Length Slope Velocity Capacity Description
'min. feet /it ftisec {cfs)

101 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 Sheet Flow,

Grass: Dense n=0.240 P2=2.60"
Shallow Concentrated Fiow,
Unpaved Kv= 16.1fps
37.24 Trap/VeelRect Channel Flow,
BotW=0.00' D=2.33' Z2=6.0&4.0'7 Top.W=23.30' n=

0.5 180 0.1700 6.6
4.5 370 0.0035 14

29.9 860 Total

Subcatchment C: veg d final cover
Hydrograph
. . 0 Runofl]
” :
. Type il 24-hr
- Rainfall=13.00" . . . .
“! | Runoff Area=4.960 ac

*| | Runoff Volume=5.297 af §
*1 | Runoff Depth>12.82" B

Flow (cta)

»| | Tc=20.9min
CN=99

niéJA5e7sn!nnlznll!smnmmmz!zzzazl
Tima (hours)

0.070

Uubldb
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Subcatchment B: vegetated final cover

Runoff = 24.87cfs @ 12.03 hrs, Volume= 1.754 af, Depth>12.86"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, di= 0.05 hrs
Type Il 24-hr Rainfall=13.00"

Areafac) CN _Description

1637 99

Tc Length Slope Velocity Capaclty Description
min feet Ut ft/sec) (cfs)
8.6 90 0.0750 0.2

Sheet Flow,
Grass: Dense n=0.240 P2= 2.60
0.6 130 0.0250 34 83.06 Trap/Vee/Rect Channel Flow,
BotW=0.00' D=2.03' Z= 6.0"7 Top.W=24.36' n= 0.070
29 320 0.0075 1.8 37.74 Trap/Vee/Rect Channel Flow,

Bot.W=0.00' D=2.03' 7= 4.08 6.0/ Top.W=20.30' n= 0.070

121 540 Total

Subcatchment B: vegetated final cover

Hydrograph
Yy 5 # # g o
u| | Typell24-hi * :
2{ | Rainfall=13.,00" |
=" | Runoff Area=1,637 ac :
1 | Runoff-Volume=1.754-af §.
Runoff Depth>12.86" §
] | Flow Length"540'
w} [ Te=12.1 min

*! | CN=99

Flow {cfs)

‘L &"”m///////ﬁ//////f////

n|z34sa7én|un|zuulsmﬂmmmu:zz:n
Tims {hours)

2000 year storm-heavy Type Il 24-hr Rainfall=13.00"
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Subcatchment D: vegetated final cover

Runoff = 4777 cfs @ 12.21 hrs, Volume= 5.070 af, Depth>12.82"
Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Type Il 24-hr Rainfall=13.00"

Area(ac) CN Description
4.746 99

Tc Length Slope Velocity Capacity Description
min feet fUft f/sec (cfs)

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

55 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"
Shallow Concentrated Flow,
Unpaved Kv=16.1fps

109.24 Trap/Vee/Rect Channel Flow,

0.5 180 0.1700 6.6
14 200 0.0083 24

BotW=0.00' D=2.86' 2= 6.0 & 5.0 7/ Top.W=31.46' n=0.070

14 150 0.0045 1.8 72.93 Trap/Vee/Rect Channel Flow,

Bot.W=0.00' D=2.86' 7= 6.0 4.0 " Top.W=28.60' n=0.070

28.2 830 Total

Subcatchment D: vegetated final cover
Hydrograph

B Runott

o | Typeti2a:hr
. Rainfal=13.00"
Runoff Area=4.746 ac. -

- Runoff Volume=5.070.af f§

£*7 | Runoff Depth>12.82"
i= Flow Length=830'
=" | Tc=28.2 min

-'//////////////////.?7 Z

0-MEREETS Trrese—— e
O 1 2 3 4 5 6 7 8 9 0 11 12 13 14 15 16 17 18 10 20 21 22 23 24
Time (houra)
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Subcatchment DDR: (new node)
Runoff = 9.17cfs@ 12.10 hrs, Volume= 0.781 af, Depth>12.84"

10ff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
_pe Il 24-hr Rainfall=13.00"

Area(ac) CN _Description

0730 99
Tc Length Slope Velocity Capacity Description

(min) _ (feet)  (fifit) (ft/sec) (cfs)

174 300 0.1430 03 Sheet Flow,
Grass: Dense n=0.240 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
1.1 190 0.0071 3.0 211.96 Trap/Vee/Rect Channel Flow,

Bot.W=0.00' D=4.50' 2=4.08 3.0 7 Top.W=31.50' n= 0.070

18.9 610 Total

Subcatchment DDR: (new node)

Hydrograph
o T s e 4
o] | Type Il 24-hr
«f | Rainfall13.00"
1 | Runoff Area=0.730 ac
.| | RunoffVolume=0.781-af §
: Runoff Depth>12.84" i
5
2 °| | Flow.Length=610'
‘1| Te=18.9 min
*] | CN=99
2] !
1] f’
— T
D‘DlZJi!-B7BBlnlllzI:lllSlBl?lB!D?ﬂ!lZ??JZl
Timo {hours)
2000 year storm-heavy Type Il 24-hr Rainfall=13.00"
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Subcatchment F: vegetated final cover
Runoff = 48.59¢cfs @ 12.20 hrs, Volume= 5.143 af, Depth>12.82"

Runoff by SCS TR-Zb method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr Rainfall=13.00"

Area(ac) CN _Description

4814 99

Tc Length Slope Velocity Capsmty Description
(min) _ (feet)  (fUft) (fisec) (cfs

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 03 Sheet Flow,
Grass: Dense n=0.240 P2=2.60"
04 175 0.1700 6.6 Shallow Concentrated Flow,

Unpaved Kv= 16.1fps
27 360 0.0050 22 150.56 Trap/Vee/Rect Channel Flow,

Bot.W=0.00' D=3.68' Z=4.0& 6.0/ Top.W=36.80' n=0.070

28.0 835 Total

Subcatchment F: vegetated final cover
Hydrograph

Type il 24-hr

| Rainfall=13.00" .

“I | Runoff Area=4;814 ac |
*{ | Runoff Volume=5.143 af f

g

£ | Runoff Depth>12.82"_
2 =1 | Flow Length=835'

=} | Tc=28.0 min :

s{ ] CN=99 . |

i AL

o 1 2 3

Tims (hours)

. G R
8 8 10 1 (z 13 14 15 18 17 18 18 20 21 22 23 2

B Runaff

006136

2000 year storm-heavy Type Il 24-hr Rainfali=13.00"
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Subcatchment E: vegetated final cover
Runoff = 50.54 cfs @ 12.20 hrs, Volume= 5.285 af, Depth>12.82"

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

Area(ac) CN Description
4.946 99

Tc Length Slope Velocity Capacity Description

(min) _(feet) (ftft) _ (ft/sec) (cfs)

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 Sheet Flow,
Grass: Dense n=0.240 P2= 2.60"
04 170 0.1700 6.6 Shallow Concentrated Flow,

Unpaved Kv= 16.1 fps
04 50 0.0045 2.0 108.55 Trap/Vee/Rect Channel Flow,

Bot.W=0.00' D=3.32' Z=6.0 & 4.0/ Top.W=33.20' n= 0.070
1.8 320 0.0105 3.0 148.58 Trap/Vee/Rect Channel Flow,

Bol.W=0.00' D=3.32' 2=6.0 & 3.0/ Top.W=29.88' n=0.070

215 840 Total

Subcatchment E: vegetated final cover

Hydrograph
Type II 24-hr
«{ | Rainfall=13.00"
«{" | Runoff Area=4.946 ac :
»{ | Runoff Volume=5.285 af :
% %{ | Runoff Depth>12.82"
£ | Flow Length=840" " "~
»{ | Tc=27.5 min
] | CN=99
o 1 2 3 4 5 L] ‘4 a 8 10 1I"|M :Emml:) N 15 16 17 |B m 20 2 22 24
2000 year storm-heavy Type It 24-hr Rainfali=13.00"
Prepared by {enter your company name here} Page 12
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Subcatchment FFR: vegetated final cover
Runoff = 53.96cfs @ 12.22 hrs, Volumes= 5.885 af, Depth>12.82"

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

Areafac) CN Description
5.510 99

Tc Length Slope Velocity Capacity Description
(cfs)

(min) _(feet)  (fift) (ft/sec)

8.2 70 0.0500 0.1 Sheet Flow,
Grass: Dense n=0.240 P2=2.60"
76 80 0.1000 0.2 Sheet Flow,
Grass: Dense n=0.240 P2=2.60"
89 140 0.1667 0.3 Sheet Flow,
Grass: Dense n=0.240 P2=2.60"
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=20.3fps
0.1 20 0.1667 6.6 Shallow Concentrated Flow,
Unpaved Kv= 16.1 fps
43 610 0.0050 23 168.52 Trap/Vee/Rect Channel Flow,

Bot.W=0.00' D=4.00' Z=6.08 3.0 /' Top.W=36.00' n=0.070

29.5 1,080 Total
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Sub | it FFR: veg d final cover
. ... H
*I'| Type il 24-hr .
| | Rainfall=13,00"
:: .| Runoff Area=5:510 ac
|- Runoff-Volume=5.885-af §
£71 | Runoff Depth>12.82"
£ | | Flow Length=1,080'
Tc=29.5 min
o - o »
o 1 H 3 4 5 6 7 8 9 10 1‘"‘;,.'(3,9.,:, I4 15 16 17 18 ID 20 21 22 220 4

2000 year storm-heavy Type Il 24-hr Rainfall=13.00"
Prepared by {enter your company name here} Page 15
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Subcatchment HR: vegetated final cover

4.905 af, Depth>12.82"

Runoff = 48.22 ¢fs@ 12.18 hrs, Volume=

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

Area(ac) CN Description
4.590 99

Tc Length Slope Velocity Capamty Description
(cfs

(min) (feet) (fthit) (fi/sec)

10.1 S0 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"
93 150 0.1700 0.3 Sheet Flow,

Grass: Dense n=0.240 P2=2.60"
Shallow Concentrated Flow,
Unpaved Kv= 16.1fps

1.6 400 0.0100 4.2 612.82 Trap/Vee/Rect Channel Flow,

0.4 160 0.1700 6.6

Bot W=0.00' D=5.70' Z= 3.0 & 6.0/ Top.W=51.30' n= 0.070

26.2 850 Total

Subcatchment HR: vegetated final cover
Hydrograph

0 Runaf

Type l-24-hr
Rainfall=13.00" . .
Runoff.Area=4.590 ac.
*1 | Runoff Volume=4.905 af §
*1 | Runoff Depth>12,82" @
#! | Flow Length-850'_ _

Flow (cta)

R AR
— e

o 1éa'i56iésimuumulslenmmmzlzzz:zt
Time {hours)

(SRURC I SV Rl]

2000 year storm-heavy
Prepared by {enter your company name here}

Type Il 24-hr Rainfall=13.00"

Page 14
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Subcatchment G: vegetated final cover

Runoff g 49.93cfs @ 12.20 hrs, Volume= 5.284 af, Depth>12.82"

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

Area(ac) CN __Description

4.946 99

Tc Length Slope Velocity Capacity Description
(min) ifeel) (fifft) (fUsec) (cfs)

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

55 60 0.1000 0.2 Sheet Flow,
Grass: Dense n=0.240 P2=2.60"

9.3 150 0.1700 0.3 Shest Flow,

Grass: Dense n=0.240 P2= 2.60"
Shallow Concentrated Flow,
Unpaved Kv= 16.1 fps

2.7 370 0.0050 23 153.25 Trap/Vee/Rect Channel Fiow,

04 175 0.1700 6.6

Bot.W=0.00' D=3.86' 7= 3.0 & 6.0 /' Top.W=34.74' n=0.070

28.0 845 Total

Subcatchment G: vegetated final cover
Hydrograph

*1 | Type Il 24-hr

“{ | Rainfall=13.00"
“1 | Runoff Area=4,946 ac
1" | Runoff Volume=5.284 af §
»{ | Runoff Depth>12.82"  §i
s] | Flow Length=845"
»} | Tc=28.0 min

] T CN=99

Flaw (cfs}

A IS 7

01 2 3 4 5 6 7 8 8 10 M 12 13 14 15 16 17 18 19 20 21 22 23 24
Time (houra)}

2000 year storm-heavy
Prepared by {enter your company name here)

Type Il 24-hr Rainfall=13.00"
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Subcatchment I: runon east of OSDF

0.517 af, Depth>11.71"

Runoff = 6.24cfs @ 12.12 hrs, Volume=

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

Area(ac) CN__Description

0.530 90

Tc Length Slope Velocity Capac:ty Description
min feet ft/ft fi/sec) {cfs

Sheet Flow,
Grass: Dense n=0.240 P2=2.60"
37.74 Trap/Vee/Rect Channel Flow,

19.9 210 0.0500 0.2
0.5 55 0.0075 18

Bot.W=0.00" D=2.03' 2=4.08 6.0 / Top.W=20.30' n=0.070

204 265 Total

Subcatchment I: runon east of OSDF
Hydrograph

o | Type'll'24-hr
Rainfall=13.00"
s} | Runoff Area=0.530 ac

- Runoff Volume=0.517. af
£ ‘[ | Runoff Depth>11.71"
! .1 Flow Length=265'
Tc=20.4 min
2t | CN=90

22227 R

6 7 B E|D|llZ'ZI14|5lﬂ(7|8lﬂ?02|222324
Time (hours)

0 1t 2 3 4

B Runof!
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Subcatchment IR: (new node)

Runoff = 10.28cts @ 12.10 hrs, Volume= 0.867 af, Depth>12.84"

Jff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
.e Il 24-hr Rainfali=13.00"

Area(ac) CN __Description
0810 99

Tc Length Slope Velocity Capacity Descriplion
(cfs)

(min) (feet) (ftfit) (ft/sec)

17.4 300 0.1430 0.3

Sheet Flow,

Grass: Dense n=0.240 P2=2.60"

Shallow Concentrated Flow,

Unpaved Kv=16.1fps

Shallow Concentrated Flow,

Paved Kv=20.3fps

Shallow Concentrated Flow,

Unpaved Kv=16.11ps

0.7 170 0.0083 3.8 44816 Trap/Vee/Rect Channel Flow,

Bot.W=6.00' D=5.00' 2=4.0 & 3.0/ Top.W=41.00' n=0.070

0.2 80 0.1430 6.1
0.1 15 0.0400 4.1
0.1 25 0.1667 6.6

18.5 590 Total

Subcatchment IR: (new node)
Hydrograph

w] | Type ll 24-hr

o| | Rainfall=13.00" .

| | Runoff Area=0:810 ac

»} | Runoff Voluime=0.867 af
Runoff Depth>12. 84“ )

Flow Leng 90" -

Flow (cfs)
@

o

a1z 04557 8 s e 1415 16 17 18 19 20 21 22 23 U
Time (hours)
2000 year storm-heavy Type Il 24-hr Rainfall=13.00"
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Subcatchment JR: (new node)

Runoff = 2483cfs@ 12.15 hrs, Volume= 2.352 af, Depth>12.83"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr Rainfali=13.00"

Area(ac) CN __Description
2200 99

Tc Length Slope Velocity Capacity Description

(min) _(feet) (ft/ft) gﬁlsec) (cfs)

53 40 0.0500 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"

1.8 200 0.1667 0.3 Sheet Flow,

Grass: Dense n=0.240 P2=2.60"
Shallow Concentrated Flow,
Unpaved Kv= 16.1fps

Shallow Concentrated Flow,
Paved Kv=20.3fps

Shallow Concentrated Flow,

Unpaved Kv= 16.1fps

03 115 0.1667 6.6
0.1 15 0.0200 29
0.1 30 0.1667 6.6

231 460 Total

Subcatchment JR: (new node)
Hydrograph

4| Type Il 24-hr 3
=t | Rainfall=13,00% ~
={ | Runoff Area=2.200 ac
*1"{ Runoff-Volume=2.352. af §
Runoff Depth>12.83"
"Flow Length=460'

| Te=23.1 min

| | CN=99

w (cts)

,/”///'// I

0! T ™ v = g
0 1 2 3 4 5 6 7 B 0 10 11 12 13 14 15 16 17 18 10 20 21 22 23 24
Time (houra)

006136

2000 year storm-heavy Type Il 24-hr Rainfall=13.00"
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Subcatchment J: runon east of OSDF

Runoff = 9.07cfs@ 12.40 hrs, Volume= 1.207 af, Depth>11.66"
Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Type Il 24-hr Rainfall=13.00"

Area(ac) CN _Description
1.242 90

Tc Length Slope Velocity Capacny Description
{cfs) _

(min) (feet)  (ftfit) (ft/sec)
419 300 0.0158 0.1

Sheet Flow,

Grass: Dense n=0.240 P2=2.60"

Shallow Concentrated Flow,

Unpaved Kv= 16.1 fps

18 150 0.0035 14 37.24 Trap/Vee/Rect Channel Flow,

Bot.W=0.00' D=2.33' 2= 6.08 4.0 Top.W=23.30' n=0.070

0.8 100 0.0158 2.0

44.5 550 Total

Subcatchment J: runon east of OSDF
Hydrograph

| | Type il 24-hr
+]' | Rainfall=13.00"
»] 1 Runoff Area=1:242 ac

o| 1 Runoff Volume=1.207-af
S .| | Runoff Depth>11.66"
: Flow Length=550"
4] .
3
21
1 /
Ry 2 *‘Z’/f/’f//’///f////// D27
nl2C:\4567B9|Dlll§IJMISIOI‘IIBW?OH?ZZJZI
Tima (hours)
2000 year storm-heavy Type Il 24-hr Rainfali=13.00"
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Subcatchment K: runon east of OSDF
Runoff = 14.65cfs @ 12.63 hrs, Volume= 2.425 af, Depth>11.10"

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

Area(ac) CN __Description
2623 86

Tc Length Slope Velocity Capaclty Descnphon
min feet ftift) (fi/sec
58.0 300 0.0070 0.1

Sheet Flow,

Grass: Dense n=0.240 P2=2.60"

Shallow Concentrated Fiow,

Unpaved Kv= 16.1 fps

23 250 0.0045 1.8 72.93 Trap/Vee/Rect Channel Flow,

Bol.W=0.00' D=2.86' Z=6.0 & 4.0/ Top.W=28.60' n= 0.070

2.1 290 0.0200 23

62.4 840 Total

Subcatchment K: runon east of OSDF
Hydrograph

2 Runott|

= Typetizane
»] | Rainfall=13.00"
1 1 Runoff Area=
o] | Runoff Volume=2.425 af

£ | | Runoff Depth>11,10"
151
EoL PN w'Length=840"
(3
5]
o
Jv
2]
L s
%01 3 5 4 T s n b 114 15 18 17 18 1n2(;z|zzz:zi
Time (haurs)
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Subcatchment L: runon east of OSDF

Runoff = 14.28cfs @ 12.31 hrs, Volume=

*ff by SCS TR-20 melhod, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
1l 24-hr Rainfall=13.00

Area(ac) CN _Description

1.653 af, Depth>11.15"

1.779 86
Tc Length Slope Velocity Capacity Description

(min) __(feet) (ftft) (ft/sec) (cfs)

349 300 0.0250 0.1 Sheet Flow,

Grass: Dense n=0.240 P2= 2.60"

Shallow Concentrated Flow,
Unpaved Kv= 16.1 fps
Shallow Concentrated Flow,
Unpaved Kv= 16.1 fps
0.5 80 0.0105 30 148.58 Trap/Vee/Rect Channel Flow,

0.9 140 0.0250 25
0.9 170 0.0375 3.1

Bot.W=0.00' D=3.32' Z=6.0& 3.0 " Top.W=29.88' n= 0.070

3r.2 700 Total

Subcatchment L: runon east of OSDF
Hydrograph

wi | Type Il 24-hr

21 | Rainfall=13.00"

wi | RUnoff Aréa=1.779 4 -
w| | Runoff Volume=1.653.af .

£ °| | Runoff Depth>11.15"
£ 7] | Flow Length=700"
s | Te=37.2 min
| { cN=8s6 .
3
2 -
. &2z,
! PP ///////..7////7/////////,/
D‘n|é:VA5575smnfz|§|k|5|a|7|u|9m2122n24
Time (hours)

2000 year storm-heavy
Prepared by {enter your company name here}
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Subcatchment N: runon east of OSDF
Runoff = 77.52cfs@ 12.45 hrs, Volume= 10.687 al, Depth>10.99"

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

Areafac) CN __Description

11.664 85

Tc Length Slope Velocity Capaclty Description
(min) (feet) (ft/ft) (ft/sec) {cfs

38.3 300 0.0198 0.1 Sheet Flow,

Grass: Dense n=0.240 P2=2.60"

Shallow Concentrated Flow,
Unpaved Kv= 16.11ps
44 395 0.0100 15 61.88 Trap/Vee/Rect Channel Flow,

5.7 770 0.0198 23

BotW=0.00' D=1.17" Z=58.0 & 3.0/ Top.W=71.37"_n= 0.070

484 1,465 Total

Subcatchment N: runon east of 0SDF

Hydrograph

80 :

s} | Typell 24-hr

©1 1 Rainfall=13.00"

«] | Rurioff Area=11:664 8¢~ -

s{ | Runoff Volume=10.687.af
f:_f:'j 3 Bl_mmff'DEPM>10-99" -
% «f | Flow Length=1,465" ~

sy Tc-48 4 min

a0

25°

b

15-]

10]

27 //_//// 7

ii:ii557a6mn|'2v5|'4|5|o|7|s'nmz1zzzaz4

Time (haura)

2000 year storm-heavy
Prepared by {enter your company name here}
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Type Il 24-hr Rainfall=13.00"
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HydroCAD® 7.10 s/n 0009208 © 2005 HydroCAD Software Solutions LLC
Subcatchment M: runon east of OSDF
Runoff = 41.83cfs @ 12.59 hrs, Volume=

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

Area(ac) CN Description

6.693 af, Depth>11.10"

7.234 86
Tc Length Slope Velocity Capacity Description
(cfs)

(mm) (feet) (ftfft) (ft/sec)

0.0100 0.1 Sheet Flow,

Grass: Dense n=0.240 P2=2.,60"

3.1 350 0.0139 19 Shallow Concentrated Flow,
Unpaved Kv= 16.1 fps

14 180 0.0167 21 Shallow Concentrated Flow,
Unpaved Kv= 16.1 fps

4.7 360 0.0125 13 3.00 Trap/Vee/Rect Channel Flow,

Bot.W=0.00' D=0.82' Z2=4.0 & 3.0"/ Top.W=5.74' n= 0.070

59.5 1,190 Total

Subcatchment M: runon east of OSDF

“Te=59.5min

Hydrograph
2! | Typell:24-hr . -
»1 | Rainfall=13.00"
%] | Runoff Area=7:234 ac. -
_ =1 | Runoff Volume=6.693 af f§
%1 | Runoff Depth>11.10" = &
211 Flow Length=1,190"

Tims (hours)

2000 year storm-heavy
Prepared by {enter your company name here})
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DvaHl}|3!415(5|7|a|nm2|222:24

Type Il 24-hr Rainfall=13.00"
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Subcatchment O: runon east of OSDF

Runoff = 78.19cfs@ 12.40 hrs, Volume=

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

10.149 af, Depth>11.14"

Area(ac) CN _Description
10.935 86

Tc Length Slope Velocity Capacity Description

(min) _(feet)  (ft/ft) (ft/sec) (cfs)
38.1 300

0.0200 0.1 Sheet Flow,

Grass: Dense n=0.240 P2=2.60"

31 420 0.0200 23 Shallow Concentrated Flow,
Unpaved Kv= 16.1fps

2.8 250 0.0100 15 63.91 Trap/Vee/Rect Channel Flow,

Bot.W=0.00' D=1.17' 2= 60.0 & 3.0/ Top.W=73.71'_n= 0.070

44.0 970 Total

Subcatchment O: runon east of OSDF

Hydrograph

=1 | Rainfall=13.00". ... . ...
Runoff Arega=10.935ac" -
Runoff Volume=10.149 af
g Runoff Depth>11.14"
iw] | Flow Length-97o"

25
e
15
10] B P :
i W AT A '///////,. Z2Z
o I 2 3 4 5 6 7 8 0 10 11 12 13 14 |5 16 17 18 19 211 21 2 2 24
Tims (hours)



2000 year storm-heavy
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Subcatchment Q: runon east of OSDF
Runoff = 11.56 cfs @ 12.36 hrs, Volume= 1.428 af, Depth>11.28"

‘off by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
ell 24-hr Rainfall=13.00"

Area(ac) CN Description
1.520 87

Tc Length Slope Velocity Capacity Description
(min) _(feet) (ftft)  (ft/sec) {cfs)
38.1 300 0.0200 0.1 Sheet Flow,
Grass: Dense n=0.240 P2=2.60"
Shallow Concentrated Flow,
Unpaved Kv= 16.1 fps
0.8 170 0.0100 3.4  543.34 Trap/Vee/Rect Channel Flow,

1.8 250 0.0200 23

Bot.W=0.00' D=4.08' Z=57 & 13.5'7 Top.W=78.34' n= 0.070

40.7 720 Total

Subcatchment Q: runon east of OSDF
Hydrograph

Type 11'24-hr
o} | Rainfall=13.00"
s | Runoff Area=1:520 ac
sf | Runoff Volume=1.428 af
71" | Runoff Depth>11,28"
*1 | Flow Length=720'
*| | Tc=40.7 min
‘1] CN=87.

Flow (cfs}

?7//////// ,z;///'// 27

[J 1 2 3 4 5 6 7 8 9 10 1 |.2 13 14 I5 108 17 18 IB 20 21 22 73 24
Time (hours)
2000 year storm-heavy Type Il 24-hr Rainfall=13.00"
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Reach 2: runoff channel

[65] Waming: Inlet elevation not specified

Inflow Area = 10.970 ac, Inflow Depth > 12.62"
Inflow =  104.36cfs@ 12.23 hrs, Volume= 11.638 af
Outflow = 102.73cfs @ 12.32 hrs, Volume= 11.5613 af, Atten=2%, Lag= 5.4 min

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

Peak Depth= 2.94' @ 12.27 hrs

Capacity at bank full= 880.57 cfs

0.00' x 6.57" deep channe!, n=0.070

Side Slope Z-value= 6.0 5.0/ Top Widih= 72.27'
Length= 385.0' Slope= 0.0064 7

Reach 2: runoff channel
Hydrograph

e | Inflow Area=10.970 e,
| | Peak Depth=2.94" ga O I
8s Max Ve[_zz fps I I R

Flaw (cfs)

o- : ——— ~
0 12 3 4 5 6 7 8 85 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Tims (hours)

Type Il 24-hr Rainfall=13.00"

06136

2000 year storm-heavy Type Il 24-hr Rainfall=13.00"

Prepared by {enter your company name here} Page 26
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Reach 1: runoff channel

[65] Waming: Inlet elevation not specified

Inflow Area = 4.768 ac, Inflow Depth > 12.71"
Inflow = 52.44cts @ 12.08 hrs, Volume= 5.051 af
Outflow = 49.07 cfs @ 12.22 hrs, Volume= 5.034 af, Atten=6%, Lag= 8.5 min

Routing by Stor-Ind+Trans methad, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.5 fps, Min. Travel Time= 4.6 min
Avg. Velocity = 0.6 fps, Avg. Travel Time= 11.1 min

Peak Depth= 2.59' @ 12.14 hrs
Capacity at bank full= 1,099.51 cfs

0.00' x 8.29' deep channel, n=0.070

Side Slope Z-value= 6.0 4.0'/ Top Width= 82.90'
Length= 405.0' Slope= 0.0035'"

Reach 1: runoff channel
Hydrograph

K Inflow
0 Outflow|

*1 .| Inflow Area=4.768
*1. | Peak Depth=2.59"
Max Vel=1.5 fps

=] | n=0.070

»| 1 L=405.0'

% $=0.0035"/"
Capacity=1,099.51 c§#

Flow (cts)

o zai50innlblv|2|:\|4!5|5|7lalazozlzzzan

Tima (hours)
2000 year storm-heavy Type Il 24-hr Rainfall=13.00"
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Reach 3: runoff channel

[65] Waming: Inlet elevation not specified

Inflow Area = 18.339 ac, Inflow Depth > 12.44"
nflow = 155.41cfs@ 12.30 hrs, Volume= 19.009 af
Outflow = 163.39cfs @ 12.37 hrs, Volume= 18.973 af, Atten= 1%, Lag= 4.6 min

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

Peak Depth= 3.58' @ 12.33 hrs

Capacity at bank full= 681.67 cfs

0.00' x 6.26' deep channel, n=0.070

Side Slope Z-value= 3.0 6.0/ Top Width= 56.34"
Length= 405.0' Slope= 0.0075°"

Reach 3: runoff channel
Hydrograph

wi . | [nflow Area=18.339"
w] | Peak-Depth=3:58"
=1 | Max Vel=2.7 fps
nn-,‘A' n=0_070

ol | L=405.0'

$=0.0075 "
Capadcity=681.67 cfs

Flow (cfs)

0o 1 2 3 4 5 6 7 8 8 W0 N .I.Z IIS 14 15 16 17 18 10 Zh 2122 2 Zi
Time (hours)



2000 year storm-heavy
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Type Il 24-hr Rainfall=13.00"
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Reach 3R: (new node)

[40] Hint: Not Described (Outflow=Inflow)

ow Area = 31.353 ac, Inflow Depth > 11.04"
iow = 180.08 cfs @ 12.58 hrs, Volume=
wtflow = 180.08 cfs @ 12.58 hrs, Volume=

28.844 af

28.844 af, Atlen=0%, Lag= 0.0 min

Routing by Stor-ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Reach 3R: (new node)
Hydrograph

180°
170}
160
150+
oy .
130+
120" " o B o
wol - | . ¥

Flow {cfs)

SAATRRANN

MR

o I.‘nflo\'f.\-/:'Area=31..35.3; 3

|

VS ISy

a0

4

Time (hours)

2000 year storm-heavy

Prepared by {enter your company name here}
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Reach 5: runoff channel

(65) ing: Inlet elevation not ifi

Inflow Area = 29.878 ac, Inflow Depth > 12.45
Inflow = 236.60cfs@ 12.39 hrs, Volume=
Outflow = 234.19¢fs @ 12.47 hrs, Volume=

8 6 10 11 12 13 14 15 16 17 18 10 20 21 22 23 2

Type Il 24-hr Rainfall=13.00"
Page 31
4/4/2006

31.002 af

30.942 af, Atten= 1%, Lag= 4.7 min

Routing by Stor-tnd+Trans methed, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Max. Velocity= 2.5 fps, Min. Travel Time= 2.7 min
Avg. Velocity = 1.1 fps, Avg. Travel Time= 6.1 min

Peak Depth= 4.53' @ 12.42 hrs
Capacity at bank full= 360.07 cfs
0.00' x 5.32' deep channel, n= 0.070

Side Slope Z-value= 6.0 3.0/ Top Width= 47.88'

Length= 405.0' Slope= 0.0050 7

Reach 5: runoff channel

Hydrograph

s P
wf | Inflow Area=29.878 &3z
=} | Peak Depth=4:53"
=1 1 Max Vel=2.5fps
=11 n=0070

] | L=405.0"

i m} | $=0.0050.""
e | Capacity=360.07 cfs

I Inflaw

sy

Time (hours)

B B 10 11 12 13 14 15 16 17 1B 19 20 21 22 23 24

2000 year storm-heavy
Prepared by {enter your company name here}

006136

Type Il 24-hr Rainfall=13.00"
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Reach 4: runoff channel

{65] Waming: Inlet elevation not specified

Inflow Area = 25.064 ac, Inflow Depth > 12.41°
Inflow = 206.22 cfs @ 12.34 hrs, Volume= 25.911 af
Qutflow = 203.76cfs @ 12.42 hrs, Volume=

25.859 af, Atten= 1%, Lag= 4.9 min

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 fps, Avg. Travel Time= 6.3 min

Peak Depth=4.12' @ 12.37 hrs

Capacity at bank full= §30.36 cfs

0.00' x 6.14' deep channe!, n=0.070

Side Slope Z-value= 4.0 6.0"7 Top Width= 61.40'
Length= 395.0' Slope= 0.0050 7

Reach 4: runoff channel
Hydrograph

Infiow Area=25.064

Peak Depth=4:12
| Max Vel=2.4 fps- - -
. | n=0.070" -

RN

Flow (cts)

RN

Sk

ik

7z

ime (hours)

2000 year storm-heavy
Prepared by {enter your company name here}
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Reach 6: runoff channel

[65) Waming: Inlet elevation not specified

34.824 ac, Inflow Depth > 12.48"
262.61cfs@ 12.44 hrs, Volume=
259.87 cfs @ 12.53 hrs, Volume=

Inflow Area =
Inflow =
Outflow =

36.226 af

36.144 af, Atten= 1%, Lag= 5.5 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Max. Velocity= 2.6 fps, Min. Trave! Time= 3.1 min
Avg. Velocity = 1.2 fps, Avg. Travel Time= 7.1 min

Peak Depth= 4.71' @ 12.48 hrs
Capacity at bank full= 433.33 cfs

0.00' x 5.70' deep channel, n=0.070

Side Slope Z-value= 6.0 3.0'/ Top Width= 51.30'
Length= 490.0' Slope= 0.0050 '/

Reach 6: runoff channel

Hydrograph

=1 | Inflow Area=34.824. 42553,
| | Peak Depth=4.71" ¢
=l | Max Vel=26 fs "

4l
4

SRR

s

e

Flow {cfs)

“1 .| s=0.0050" .. ..
wi , | Capacity=433.33 ¢fs

Inflow

;H
{

w0

801

40:

20 bl o /?‘/ LA,

%o S 10 11 12 13 14 15 16 17 18 19 20 21 22 23
Time (hours)
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Reach 7: east runon ditch

[43] Hint: Has no inflow (Outflow=Zero)
ow = 0.00cfs @ 0.00 hrs, Volume= 0.000 af

auling 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. Velocity = 0.0 fps, Avg. Travel Time= 0.0 min

Peak Depth= 0.00' @ 0.00 hrs

Capacity at bank full= 104.13 cfs

0.00' x 3.10' deep channel, n=0.070

Side Slope Z-value= 4.0 3.0/ Top Width= 21.70'
« Length= 395.0' Slope= 0.0125""

Reach 7: east runon ditch
Hydrograph

Peak Depth=0.00"
Max Vel=0.0 fps
n=0.070

L=395.0'

8§=0.0125 "'
Capacity=104.13 cfs

Flow (cfa)

7/.”//&7.”/////’//A/;'V///}}Zf////fy//;/?f///&f/f///dzﬁ//h/f///xsz////ﬂ

0 i 2 3 4 5 6 7 B 0 101 12 13 14 15 16 17 18 18 20 21 22 W 24
Time (haurs)

2000 year storm-heavy Type Il 24-hr Rainfall=13.00"
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Reach 8: east runon ditch

[65] Warning: Inlet elevation not specified

Inflow Area = 7.234 ac, Inflow Depth > 11.10"
Inflow = 41.83cfs @ 12.59 hrs, Volume= 6.693 af
Outflow = 41.21cfs@ 12.74 hrs, Volume= 6.667 af, Atten= 1%, Lag= 8.9 min

Routing by Stor-Ind+Trans methad, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.3 ips, Min. Travel Time= 5.0 min
Avg. Velocity = 0.6 fps, Avg. Travel Time= 10.9 min

Peak Depth= 1.01' @ 12.66 hrs

Capacity at bank full= 768.96 cfs

0.00' x 3.01' deep channel, n=0.070

Side Slope Z-value= 58.0 3.0/ Top Width= 183.61'
Length= 405.0' Slope= 0.0100'/

Reach 8: east runon ditch

Hydrograph

a1 1 Inflow:Area=7.234 3

<", | Peak Depth=1.0%"

1 | MaxVel=1.3fps
=] -4 nE0.070 "
2al | L=4050"- - BER - o
inl | s=0.0100"". .. f

uf . | Capacity=768.96 cfs v

© 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 1B 10 20 21 22 23 24
Tims (hours)

Type Il 24-hr Rainfali=13.00"

> v v A U

2000 year storm-heavy Type Il 24-hr Rainfali=13.00"
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Reach 7R: (new node)

[65] Waming: Inlet elevation not specified

Inflow Area = 39.414 ac, Inflow Depth > 12.50"
Inflow = 279.05cfs@ 12.51hrs, Volume= 41.049 af
Outflow = 275.08cfs @ 12.62 hrs, Volume= 40.936 af, Atten= 1%, Lag= 6.7 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.6 fps, Min. Trave! Time= 3.8 min
Avg. Velocity = 1.2 fps, Avg. Trave! Time= 8.5 min

Peak Depth= 4.81' @ 12.56 hrs

Capacity at bank full= 496.85 cfs

0.00' x 6.00' deep channel, n=0.070

Side Slope Z-value= 6.0 3.0/ Top Width= 54.00'
Length=610.0' Slope= 0.0050 ‘"

Reach 7R: (new node)
Hydrograph

I Inflow
D Outhow|

w4 Inflow Area=39.414
=1 1 Peak Depth=4.81"
2l | Max Vel=2.6 fps-

m| . | n=0.070
]l L=610.0" . - - -

Flow (cfs)
g

8 6 10 11 12 13 14 15 16 17 18 10 20 20 22 23 24
Time {hours)

2000 year storm-heavy Type Il 24-hr Rainfall=13.00"
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Reach 8R: (new node)

[65] Waming: Inlet elevation not specified

inflow Area = 44,924 ac, Inflow Depth > 12.51"
Inflow = 295.75cfs @ 12.60 hrs, Volume= 46.821 af
Outflow =  294.87cfs@ 12.63 hrs, Volume= 46.788 af, Atten= 0%, Lag= 1.7 min

Routing by Stor-ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.3 fps, Min. Travel Time= 1.0 min
Avg. Velocity = 1.5 fps, Avg. Travel Time= 2.1 min

Peak Depth= 5.10' @ 12.61 hrs

Capacity at bank full= 456.66 cfs

0.00' x 6.00' deep channel, n=0.070

Side Slope Z-value= 3.0 4.0 7 Top Width= 42.00'
Length= 190.0' Slope= 0.0071 '/

Reach 8R: (new node)
Hydrograph

wof | Inflow Area=44.924
=1 1 Peak Depth=5.10".
' 3fps |

AEREDTE

RN

Flow (cfs)

0 1 2 3 4 5 6 7 B B 10 11 12 13 14 15 106 17 18 19 20 20 22 23 24
Time (hours)
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Reach 9: east runon ditch

[65) Waming: Inlet elevation not specified

w Area = 18.898 ac, Inflow Depth > 11.02"
N = 11042 cfs @ 12.54 hrs, Volume= 17.353 af
Jow = 108.78 cfs @ 12.68 hrs, Volume= 17.290 af, Atten= 1%, Lag= 8.4 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.7 fps, Min. Travel Time= 4.7 min
Avg. Velocity = 0.8 fps, Avg. Travel Time= 10.2 min

Peak Depth= 1.43' @ 12.60 hrs

Capacity at bank full= 5,717.07 cfs

0.00' x 6.31' deep channel, n= 0.070

Side Slope Z-value= 60.0 3.0 Top Widlh= 397.53'
Length=475.0' Slope= 0.0100 7

Reach 9: east runon ditch

Hydrograph
W (S St
1si 1 Inflow Area=18.898 a
] ~ | Peak-Depth=14.43"
peti AP ’ ! o
wl | Max Vel=1.7 fps :
80
s 0 o 1
F 70
N g
=
& 55§
504,
45/]
“’..
a5
30}
25
20 r
15]
101 goumn L4
s et A i
0 1 2 3 4 S5 6 7 8 9 10 11 12 12 14 15 B 17 18 1B 20 21 22 23 4
Tima (hours)
2000 year storm-heavy Type Il 24-hr Rainfali=13.00"
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Reach 10AR: (new node)
[65) Warning: Inlet elevation not specified

Inflow Area = 48.664 ac, Inflow Depth > 12.52"
Inflow = 302.28cfs @ 12.64 hrs, Volume= 50.759 af
Outflow = 300.23cfs@ 12.73 hrs, Volume= 50.631 &f, Atten=1%, Lag= 5.6 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.7 fps, Min. Travel Time= 3.3 min
Avg. Velocity = 1.2 fps, Avg. Travel Time= 7.6 min

Peak Depth= 4.00' @ 12.68 hrs

Capacity at bank full= 1,078.23 cfs

10.00' x 7.00' deep channel, n= 0.070

Side Stope Z-value= 6.0 3.0/ Top Width= 73.00'
Length= 530.0' Slope= 0.0050""

Reach 10AR: (new node)
Hydrograph

=1 - | Inflow Area=48.664 2=
wf | Peak Depth=4,00"
ol Max Vel=27 fps

Flow (cfs)

=l | $=0.0050 '
Capacity=1,078.23 cfg

B 0 1D 11 12 13 14 15 16 17 18 10 20 21 22 23 24
Tims (hours)

006136

2000 year storm-heavy Type Il 24-hr Rainfall=13.00"
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Reach 9R: (new node)

[65] Waming: Inlet elevation not specified

inflow Area = 45.654 ac, Inflow Depth > 12,50
Inflow = 296.23cfs @ 12.62 hrs, Volume= 47.570 af
Outflow =  29555cfs @ 12.65hrs, Volume= 47.540 af, Atten=0%, Lag= 1.4 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.4 fps, Min. Trave! Time= 0.8 min
Avg. Velocity = 1.5 fps, Avg. Travel Time= 1.9 min

Peak Depth=4.18'@ 12.63 hrs

Capacity at bank full= 688.42 cfs

6.00' x 6.00' deep channel, n=0.070

Side Slope Z-value= 3.0 4.0/ Top Width= 48.00'
Length= 170.0' Slope= 0.0083 '/

Reach 9R: (new node)

Hydrograph
:I?ﬂ‘f g ;
ao] [ Inflow Area=45.654
- | Peak Depth=4.18"
o] , | Max Vel=3.4 fps
2204 .
_m] 7 | n=0.070-
3w | [=170.0
3 160°] &
2%l | s=0.0083 " :
21 Capacity=688.42 cfs &
2
60’
40
20
b 34 56 7 8 8 u; |l’12 1:; 14 15 16 |’7m’wx;mn zzz:‘z’t
Time (hours)
2000 year storm-heavy Type Il 24-hr Rainfall=13.00"
Prepared by {enter your company name here} Page 40
HydroCAD® 7.10_s/n 000926 © 2005 HydroCAD Software Solutions LLC 4/4/2006

Reach 11: (new node)

[65] Waming: Inlet elevation not specified

inflow Area = 29.833 ac, Inflow Depth > 11.04"
Inflow = 171.73cfs @ 12.56 hrs, Volume= 27.440 af
Outflow = 171.26 cfs @ 12.59 hrs, Volume= 27.416 af, Atten= 0%, Lag= 2.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.5 fps, Min. Travel Time= 1.1 min
Avg. Velocity = 1.2 fps, Avg. Travel Time= 2.4 min

Peak Depth= 2.65' @ 12.57 hrs

Capacity at bank full= 543.34 cfs

0.00' x 4.08' deep channel, n=0.070

Side Slope Z-value= 5.7 13.5'/ Top Width=78.34"
Length= 170.0' Slope= 0.0100 "/

Reach 11: (new node)
Hydrograph

:;s: : |nfio§v-Afeé=29.833
wof Peak Depth=2.65"
wil | Max Vel=2.5 fps
130

17u»:' ’ n=0.070

£ | L=170.0"
£l s=n0100" :
»f | Capacity=543.34 cfs @

10 11 12 13 14 15 16 17 1 19 20 21 22 23 24
Tima (hours)
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SUBCATCHMENT AREA AND HYDROCAD™ INPUT PARAMETERS FOR THE CALCULATION OF
WEIGHTED CN
2000 YEAR STORM DESIGN SCENARIOS

Subcatchment Area Percent HSG Land Use CN Weighted | Weighted
Label of Total Area Description AMC=2 CN CN(2)
(acres) % AMC=2| AMC=3
(1)
A 2.60 100% B/C vegetated final cover 74 98 99
0]
B 1.64 100% B/C vegetated final cover 74 98 99
9 (1) )
C 4.96 100% B/C B d final cover 74 98 99
1
D 4.75 100% B/C £ d final cover 74 98 99
1)
DDR 0.73 100% B/C o d final cover 74 98 99
0]
E 4.95 100% B/C I d final cover 74 98 99
' Q)]
F 4.81 100% B/C vegetated final cover 74 98 99
(1)
FFR 5.51 100% B/C vegetated final cover 74 98 99
(1)
G 4.95 100% B/C vepgetated final cover 74 98 99
O]
HR 4.59 100% B/C vegetated final cover 74 98 99
1 0.53 100% C runon east of OSDF 79 79 90
()
IR 0.81 100% B/C vegetated final cover 74 98 99
J 1.24 100% C runon east of OSDF 79 79 90
(O]
JR 2.20 100% B/C g d final cover 74 98 99
K 2.62 65% B runon east of OSDF C 69 73 86
35% C runon east of OSDF 79
L 1.78 70% B runon east of OSDF 69 72 86
30% C runon east of OSDF 79
M 7.23 60% B runon east of OSDF T 69 73 86
40% C runon east of OSDF 79
N 11.66 75% B runon east of OSDF . 69 72 85
25% ¢ runon east of OSDF 79
0 10.94 65% B runon east of OSDF 69 73 86
35% C runon east of OSDF 79
Q 1.52 50% B ' runon east of OSDF 69 74 87
50% C runon east of OSDF 79

Note (1): The weighted curve number of the final cover system is assumed to be 98, as consistent with the OSDF Final Design Package . prepared by GeoSyntec Consultants for

the United States Department of Engergy, Fernald Environmental Management Project, in May 1997.
Note (2): The Antecedent Moisture Condition (I11) was calculated using the equation CN(III) = 23CN(II) / 10 + 0.13CN(II).

N/A - Not Applicable

2000 Year Storm Attachments.xIs/C2
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2000 YEAR STORM DESIGN SCENARIO - HEAVY VEGETATION

SUMMARY OF CHANNEL ANALYSIS RESULTS

Channel Identification Channel Characteristics Hydrologic Calculations . Hydraulic Calculations
Channel Design Section Minimum | Longitudinal | Manning | Bottom | Side Side HydroCAD HydroCAD | Areaof | Perimeter | Hydraulic | Peak Flow | Estimated Channel | peak Flow Lining
Name'" Status Scenario Shape Channel Slope' n Width | Slope | Slope Node Q¥ Flow P Radius, R | Depth® Q¥ Freeboard | Velocity Type'®
Depth (f) (%) B(R) | Mgl | Myl (cfs) AGsqf) | () (f) Y (f) (cfs) () (fps)
subcatchment B existing 2000 DS vee 11.90 0.35% 0.070 0 6 4 1 52.4|N/A N/A N/A N/A N/A N/A N/A N/A
reach | existing 2000 DS vee 8.29 0.35% 0.070 0 6 4 2 104.4 58.8 35.01 1.68 343 104.72 4.86 1.78 | riprap
reach 2 existing 2000 DS vee 6.57 0.64% 0.070 1] 6 5 3 1554 64.71 38.35 1.69 343 156.18 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 2.13 4.35 235.89 1.79 2.49|riprap
reach 5 new 2000 DS vee 532 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 DS vee 5.70 0.50% 0.070 0 6 3 7R 279.1 104.98 44.65 235 483 279.45 0.87 2.66{riprap
reach 7 new 2000 DS vee 3.10 1.25% 0.070 0 4 3 8 418 16.94 16.03 1.06 220 41.83 0.90 2.47|grass
reach 7R new 2000 DS vee 6.0 0.50% 0.070 0 3 6 8R 295.8 109.32 45.67 2.40 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 1104 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 37.16 245 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 1717 89.97)  106.76 0.84 1.69 170.84 4.62 1.90{ grass
reach 9R new 2000 DS trapezordal 6.0 0.83% 0.070 6 3 4 10AR 3023 87.65 36.74 239 422 303.53 1.78 3.46/riprap
reach 10AR new 2000 DS trapezoidal 7.0 0.50% 0.070 10 6 3 11 1717 7425 38.66 1.92 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. 3R 180.1] 7031 5321 132 2.23 180.21 1.85 2.56|grass
2000 DS = 2000 Year Storm Design Scenario Notes:

2000 Year Storm Attachments/C3 heavy

1. Channels are named afer the corresponding subcatchment or reach.

2. Longitudinal slopes taken from existing topographic information and Construction Drawings.

3. Peak flow rates calculated by HydroCAD for each reach. See attachment C-1.

4. Calculated as the difference between minimum channel depth and peak flow depth.

5. Calculated flow rates using Manning's equation.

6. Maximum permissible velocity for grass lined channels is 5 fps.
Maximum permissible velocity for riprap lined channels is 12 fps.

981900
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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-Closure 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 an efficient manner, only the
attachments that summarize the modifications and updated results for the surface water
management system with regard to the DCN are presented. These attachments are listed
subsequently and explained in further detail.

=  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 Time 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-1A — HydroCAD Output Reports — 25-Year, 24-Hour Storm
Event, East OSDF Construction-Phase Design Scenario. This attachment
provides the results of the hydrologic modeling for the East OSDF Construction
Design Scenario for the 25-Year, 24-Hour Storm, considered the critical case for

these calculations.

Attachment C-1B — 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 Storm, 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 modified), 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 OSDF 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 OSDF 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 &, all channels and
culverts are designed in accordance with the requirements of the SWMEC Plan and the DCP.

GQ3309/F0420008
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HYDROCAD™ INPUT PARAMETERS FOR THE CALCULATION OF TIME OF CONCENTRATION
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1NYDROCAD™ INPUT PARAMETERS FOR THE CALCULATION OF TIME OF CONCENTRATION
EAST OSDF CONSTRUCTION DESIGN SCENARIO
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Sub h HR: un- final cover Runoff Area=4.500 ac  Runoff Depth>3.48"

Flow Length=B50" Tc=3.2 min CN=88 Runoff=28.80 cfs 1.333 af

Subcatchment Il: runon area to borrow area Runoff Area=1.660 ac Runoff Depth>1.66"
. Flow Length=660' Tc=23.0 min CN=68 Runoff=2.73 cfs 0.230 af

Sub IR: un final cover Runoff Area=0.810 ac  Runoff Depth>3.48"
Flow Length=580' Tc=2.2 min CN=B9 Runoff=5.01 cfs 0.235 af

Subcatchment JJ: runon area to borrow area Runoff Area=0.914 ac  Runoff Depth>1.24"
Flow Length=1,280' Tc=41.8min CN=62 Runoff=0.69 cfs 0.094 af

Sub JR: d final cover Runoff Area=2.200 ac  Runoff Depth>3.48"
Flow Length=880"' Tc=3.5 min CN=88 Runoff=13.73 cfs 0.630 af

Subcatchment KK: runon area to borrow area Runoff Area=5.883 ac  Runoff Depth>1.37"
Flow Length=1,180' Tc=36.4 min CN=64 Runoff=5.63 cfs 0.674 af

Subcatchment L: runon north of borrow area Runoff Area=1.683 ac Runoff Depth>2.28"
Flow Length=430" Tc=15.4 min CN=76 Runoff=4.88 cfs 0.320 af

Runoff Area=7.048 ac  Runoff Depth>1.18"
Flow Length=1,400" Tc=28.1 min CN=61 Runoff=6.61cfs 0.693 af

Subcatchment LL: runoff area
Subcatchment M: runon north of borrow area Runoff Area=1.000 ac  Runoff Depth>2.54"
Flow Length=370" Tc=12.1 min CN=78 Runoff=3.680 cfs 0.212 af

Runoff Area=1.943 ac  Runoff Depth>1.19"
Flow Length=1,080' Tc=9.9 min CN=61 Runoff=3.30 cfs 0.182 af

Subcatchment MM: runoff area

Subcatchment N: direct runon to pond Runoff Area=7.818 ac  Runoff Depth>4.46"
Te=1.0min CN=88 Runoff=57.89 cfs 2.008 af

Runoff Area=1.274 ac Runoff Depth>1.53"

Flow Length=600" Tc=1.4 min CN=86 Runofi=3.78 cfs 0.162 af

Subcatchment NN: runoff area

Subcatchment O: runon north of borrow area Runoff Area=1.317 ac  Runoff Depth>2.55"
Flow Length=230" Tc=1.3 min CN=79 Runoff=6.54 cfs 0.279 af

Subcatchment 0O: runon area to borrow area Runoff Area=0.380 ac  Runoff Depth>1.52"
Flow Length=120' Tc=5.4 min CN=66 Runoff=1.06 cfs 0,051 af

tchment P: runon north of borrow area Runoff Area=5.238 ac  Runoff Depth>2.19"
Flow Length=650' Tc=33.7 min CN=75 Runofi=8.16 cfs 0.955 af

Subcatchment PP: vegetated borrow area Runoff Area=40.964 ac Runoff Depth>1.36"
Flow Length=1,480" Tc=65.5 min CN=64 Runoff=25.40 cfs 4.631 af

Subcatchment Q: runon north of borrow area Runoff Area=7.700 ac  Runoff Depth>1.95"
Flow Length=1,580" Tc=31.8 min CN=72 Runoff=12.20 cfs 1.252 af
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS
Reach routing by Stor-Ind+Trans method - Pond rouling by Stor-Ind method

Runoff Area=1.864 ac  Runoff Depth>2,89"
Flow Length=380' Tc=17.3min CN=83 Runofi=6.81 cfs 0.473 af

Sub A d final cover

Subcatchment AA: runon area east of OSDF Runoff Area=2.708 ac  Runoff Depth>2.12"
Flow Length=770' Tc=16.8min CN=74 Runofi=6.97 cfs 0.478 af

Runoff Area=1.178 ac Runoff Depth>2.90"
Flow Length=500' Tc=6.2 min CN=83 Runoff=5.75 cfs 0.285 af

Sub B: d final cover sy

Runoff Area=0.761 ac Runoff Depth>2,54"
Flow Length=470' Tc=8.1 min CN=79 Runof{=3.03 cfs 0.161 af

Subcatchment BB: runon east of OSDF

Runoff Area=5.209 ac Runoff Depth>2.89"

Subcatchment C: vegetated final cover
Flow Length=870' Tc=20.7 min CN=83 Runoff=16.37 cfs 1.255 af

Runoff Area=0.121 ac  Runoff Depth>2.54"
Flow Length=110' Tc=6.7 min CN=78 Runoff=0.52 cfs 0.026 af

Subcatchment CC: runon east of OSDF

Subcatchment D: vegetated final cover Runoff Area=5.131 ac  Runoff Depth>2.80"
Flow Length=870' Tc=20.1 min CN=83 Runoff=16.30 cfs 1.236 af
d final cover system Runoff Area=0.730 ac  Runoff Depth>3.48"

Flow Length=610' Tc=2.4 min CN=89 Runoff=4.46 cfs 0.212 af

Sub DDR: un

Subcatchment E: vegetated final cover Runoff Area=5.092 ac  Runoff Depth>2.80"
Flow Length=850' Tc=10.7 min CN=B3 Runoff=16.48 cfs 1.227 af

Subcatchment EE: runon north of borrow area Runoff Area=0.825 ac  Runoff Depth>2.36"
Flow Length=420' Tc=25.4 min CN=77 Runoff=2.10 cfs 0.182 af

Runoff Area=5.053 ac  Runoff Depth>2.89"

Subcatchment F: vegetated final cover
Flow Length=860' Tc=10.7 min CN=B3 Runof=16.35 cfs 1.217 af

Sub FFR:

d final cover system Runoff Area=5.510 ac  Runoff Depth>3.48"
Flow Length=1,080' Tc=4.5 min CN=89 Runofi=33.37 cfs 1.580 af

Runoff Area=5.308 ac Runoff Depth>2.89"

Subcatchment G: vegetated final cover
Flow Length=880' Tc=10.8 min CN=83 Runoff=17.13 cfs 1.279 af

Subcatchment GGR: construction laydown area Runoff Area=1.550 ac Runoff Depth>2.44"
Flow Length=205" Tc=23.3 min CN=78 Runofi=3.86 cfs 0.316 af

Subcatchment HH: runon north of borrow area Runoff Area=0.548 ac  Runoff Depth>2.54"
Flow Length=320' Tc=13.8 min CN=79 Runoff=1.86 cfs 0.116 af

East OSDF Type Il 24-hr Rainfall=4.70"
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Subcatchment R: runon north of borrow area Runoff Area=2.612 ac  Runoff Depth>2.11"

Flow Length=650' Tc=21.6 min CN=74 Runoff=5.83 ofs 0.460 af

Subcatchment S: runon north of borrow area Runoff Area=0.402 ac  Runoff Depth>2.44"
Flow Length=310' Tc=27.9min CN=78 Runoff=0.88 cfs 0.082 af

Runoff Area=4.149 ac Runoff Depth>1.95"
Flow Length=540' Tc=32.3 min CN=72 Runoff=6.57 cfs 0.674 af

Subcatchment U: runon east of OSDF

Runoff Area=0.274 ac Runoff Depth>4.46"
Te=1.0min CN=88 Runoff=2.03 cfs 0.102 af

Subcatchment V: direct runon to pond

Runoff Area=10.503 ac Runoff Depth>1.96"
Flow Length=070' Tc=12.6 min CN=72 Runoff=28.88 cfs 1.733 af

Subcatchment W: runon east of OSDF

Runoff Area=11.853 ac  Runoff Depth>1.87"
Flow Length=1,360' Tc=33.4 min CN=71 Runoff=17.50 cfs 1.851 af

Subcatchment X: runon east of OSDF
Subcatchment Y: runon area east of OSDF Runoff Area=6.522 ac  Runoff Depth>2.03"
Flow Length=1,150' Tc=36.8 min CN=73 Runoff=9.84 cfs 1.101 af

Subcatchment Z: runon area east of OSDF Runoff Area=1.806 ac Runoff Depth>1.96"
Flow Length=600' Tc=23.7 min CN=72 Runoff=3.11 cfs 0.262 af

Reach 1: east drainage channel Peak Depth=0.89" Max Vel=2.1 fps Inflow=10.81 cfs 0.758 af
n=0.030 L=420.0' S=0.0045" Capacity=754.76 cfs Outflow=10.06 cfs 0.756 af

Reach 1R: (new node) Peak Depth=0.33' Max Vel=5.4 fps Inflow=6.61 cfs 0.693 af
D=72.0" n=0.010 L=100.0' S=0.0100° Capacity=1,101.12 cfs Outflow=6.59 cfs 0.693 af

Reach 2: east drainage channel Peak Depth=1.54' Max Vel=2.7 fps Inflow=26.37 cfs 2.010 af
n=0.030 L=420.0' S=0.0045"7 Capacity=1,205.08 cfs Outflow=25.59 cfs 2.005 af

Reach 2R: (new node) Peak Depth=0.24' Max Vel=4.3 fps Inflow=3.30 cfs 0.192 af
D=72.0" n=0.010 L=100.0' S=0.0100'" Capacity=1,101.12 cfs Outflow=3.25 cfs 0.192 af

Reach 3: east drainage channel Peak Depth=1.87' Max Vel=3.3 fps Inflow=40.77 cfs 3.241 af
n=0.030 L=420.0' S=0.0050"" Capacity=1,563.67 cfs Outflow=39.76 cfs 3.234 af

Reach 3R: (new node) Peak Depth=0.26" Max Vel=4.5 fps Inflow=3.78 cfs 0.162 af
D=72.0" n=0.010 L=100.0' S=0.01007 Capacity=1,101.12 cfs Outflow=3.72 cfs 0.162 af

Reach 4: east drainage channel Peak Depth=2.07" Max Vel=3.5 fps inflow=53.10 cfs 4.461 af
n=0.030 L=420.0' $=0.0050'" Capacity=1,106.53 cfs Outflow=52.07 cfs 4.451 af

Reach 5: east drainage channel Peak Depth=2.01" Max Vel=3.5 fps Inflow=63.60 cfs 5.660 af
n=0,030 L=440.0' S=0.0050"7 Capacily=182.58 cfs Outflow=82.68 cfs 5.656 af

Reach 6: east drainage channel Peak Depth=1.87' Max Vel=4.6 fps Inflow=73.28 cfs 6.935 af
n=0.030 L=480.0' S=0.0100'" Capacity=258.21 cfs Outflow=72.46 cfs 6.923 af
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Reach 7R: runoff diversion channel Peak Depth=2.14" Max Vel=3.6 fps Inflow=75.24 cfs 8.256af
n=0.030 L=610.0' S=0.0050' Capacity=383.21cfs Outflow=74.18 cfs B.233 af

Reach 8R: runoff diversion channel Peak Depth=1.73' Max Vel=3.7 fps Inflow=77.19 cfs 9.832 af
n=0.030 L=180.0' S=0.0071" Capacity=0888.53 cfs Outflow=76.74 cfs 0.825 af

Reach 9R: runoff diversion channel Peak Depth=1.51" Max Vel=4.5 fps Inflow=77.10 cfs 10.037 af
n=0.030 L=170.0' S=0.0083 '/ Capacity=1,307.31 cfs Outflow=76.74 cfs 10.030 af

Reach 10AR: (new node) Peak Depth=1.37" Max Vel=3.4 fps Inflow=77.12 cfs 10.265 af
n=0.030 L=530.0' S=0.0050 "/ Capacity=2,114.41cfs Outflow=76.26 cfs 10.235 af

Reach 11;: new CMP arch Peak Depth=1.57" Max Vel=6.6 fps Inflow=78.55 cfs 11.189 af
D=72.0" n=0.010 L=40.0' $=0.0022"/ Capacity=522.31cfs Outflow=78.50 cfs 11.188 af

Reach 12R: runoff diversion channel Peak Depth=1.15' Max Vel=3.7 fps Inflow=78.50 cfs 11.188 af
n=0.030 L=240.0' S=0.0063 "/ Capacity=317.78 cfs Outflow=78.00 cfs 11.174 af

Reach 13R: runoff diversion channe! Peak Depth=1.25" Max Vel=4.3 fps Inflow=143.58 cfs 21.140 af
n=0.030 L=450.0' S=0.0067 / Capacity=346.63 cfs Outflow=142.73 cfs 21.088 af

Reach 14: east runon channel Peak Depth=0.33' Max Vel=0.8 fps Inflow=0.52 cfs 0.026 af
n=0.030 L=420.0' S$=0.0040 Capacity=22.78 cfs Outflow=0.38 cfs 0.025 af

Reach 15: east runon channel! Peak Depth=0.64' Max Vel=1.8 fps Inflow=3.20 cfs 0.186 af
n=0.030 L=420.0' S=0.0063"" Capacity=61.62 cfs Outflow=2.82 cfs 0.186 af

Reach 16: east runon channe! Peak Depth=0.88' Max Vel=2.6 fps Inflow=0.76 cfs 0.664 af
n=0.030 L=420.0' S=0.0074 '/ Capacity=256.568 cfs Outflow=0.33 cfs 0.661 af

Reach 17: east runon channel Peak Depth=0.92' Max Vel=3.2 fps Inflow=12.43 cfs 0.923 af
n=0.030 L=420.0' S=0.0125"7 Capacity=436.18 cfs Outflow=12.07 cfs 0.921 af

Reach 18: east runon channel Peak Depth=1.38' Max Vel=3.7 fps Inflow=21.43 cfs 2.022 af
n=0.030 L=440.0' S=0.0100"7 Capacity=169.20 cfs Outflow=20.99 cfs 2.017 af

Reach 19: east runon channel Peak Depth=0.91" Max Vel=2.8 fps Inflow=38.43 cfs 3.868 af
n=0.030 L=470.0' S=0.0000'" Capacity=811.12cfs Outflow=37.75 cfs 3.855 af

Reach 20: east runon channel Peak Depth=1.87" Max Vel=4.2 fps Inflow=43.35 cfs 5.587 af
n=0.030 L=75.0' S=0.0083'" C ity=153.84 cfs Outfl 3.26 cfs 5.586 al

Reach 21: east runon channel Peak Depth=1.84" Max Vel=4.5 fps Inflow=45.89 cfs 6.150 af
n=0.030 L=65.0' S=0.0100" C ity=160.20 cfs Outfl .84 cfs 6.148 af

Peak Depth=1.85' Max Vel=4.5 fps Inflow=46.33 cfs 6.230 af

Reach 22: east runon channel
364.40 cfs Outfh .18 cfs 6.225 af

n=0.030 L=160.0' $=0.0100" C:

Reach 23: new CMP culverts Peak Depth=1.31" Max Vel=5.4 fps Inflow=48.76 cfs 6.861 af

D=72.0" n=0.018 L=82.0' S=0.0058' C: i .67 cfs  Outfl .70 cfs 6.858 af
East OSDF Type Il 24-hr Rainfall=4.70"
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Subcatchment A: vegetated final cover system

Runoff = 6.81cfs@ 12.10 hrs, Volume= 0.473 af, Depth> 2.89"

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

Area(ac) CN_ Description
1.964 83

Tc Length Slope Velocity Capacity Description
(min) _ (feet)  (ft/ft) (ft/sec (cfs)
6.9 90 0.2

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

3.8 60 0.1000 03 Sheet Flow,
Grass: Short n=0.150 P2= 2.60"

64 150 0.1700 0.4 Sheet Flow,

Grass: Shoit 'n=0.150 P2= 2.60"
Shallow Concentrated Flow,
Unpaved Kv= 16.1 fps

0.2 80 0.1700 6.6

17.3 380 Total

Subcatchment A: végetated final cover system
Hydrograph

Type Il 24-hr
s} | Rainfail=4.70"
- Runoff Area=1.964 ac

1 | Runoff Volume=0.473 af
£ .| | Runoff Depth>2.89" ™
¢ || Flow Length=380"

*I'l Te=17.3 min:

CN=83

© 1 2 3 4 5 6 7 8 9 1 11 12 13 14 15 16 17 18 19 20 21 22 23 26
Time (hours)
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Peak Depth=1.19' Max Vel=4.0 fps Inflow=57.15 cfs 8,110 af
n=0.030 L=160.0' S=0.0075'7 C ity=153.54 cfs Outfi .89 cfs 8.102 af

Reach 24: runon channel

Reach 25: new CMP arch Peak Depth=1.49' Max Vel=5.9 fps Inflow=64.24 cfs 0.057 af
D=72.0" n=0.018 L=53.0' S=0.0060" Capacity=475.34 cfs Outflow=64.22 cfs 0.055 af

Peak Depth=2.20' Max Vel=4.4 fps Inflow=64.22 cfs 9.055 af
n=0.030 L=300.0' S=0.0075'" Capacity=00.11 cfs Outfl .05 cfs 0.044 af

Reach 26: runon channel

Reach 27: new CMP arch

Peak Depth=1.84' Max Vel=5.2 fps Inflow=65.00 cfs 6.364 af
D=72.0" n=0.018 L=106.0' S=0.0042'" C: i

398.58 cfs  Outil .88 cfs 9.360 af

Reach 29: east runon channel Peak Depth=1.86' Max Vel=4.6 fps Inflow=47.10 cfs 6.407 af
n=0.030 L=230.0° S=0.0100" Capacity=255.23 cfs Outflow=46.92 cfs 6.400 af

Reach 30: east runon channel Peak Depth=1.84" Max Vel=4.5 fps Inflow=45.88 cfs 6.150 af
n=0.030 L=30.0' S=0.0100'" Capacity=104.05cfs Outflow=45.80 cfs 6.150 af

Peak Depth=0.34'" Max Vel=5.1fps Inflow=6.54 cfs 0.279 af
D=72.0" n=0.012 L=80.0' S=0.0125"/ Capacity=1,025.91 ¢fs Outflow=6.34 cfs 0.279 af

Reach 31: culvert

Pond 1P: (new node) Peak Elev=503.91' Storage=1.584 af Inflow=49.32 cfs 6.362 af
Outflow=45.88 cfs 6.150 af

Peak Elev=574.21" Storage=20.662 af Inflow=174.95 cfs 20.676 ai
Outflow=0.00 cfs 0.000 af

Pond 3P: Borrow Area Basin

Total Runoff Area = 172.262 ac Runoff Volume = 31.186 af Average Runoff Depth = 2,17

East OSDF Type Il 24-hr Rainfali=4.70"
Prepared by {enter your company name here} Page 8
HydroCAD® 7.10_s/n 000929 © 2005 HydroCAD Software Solutions LLC 4/3/2006

Subcatchment AA: runon area east of OSDF
Runoff = 6.97cfs@ 12.10 hrs, Volume= 0.478 af, Depth> 2.12"

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

Area(ac) CN Description

2708 74

Tc Length Slope Velocity Capacity Description
{min) (feet)  (ftfft) (ft/sec) (cfs)
15.0 300 0.0800 0.3 Sheet Flow,
Grass: Shot n=0.150 P2= 2.60"
Shallow Concentrated Flow,
Unpaved Kv= 16.1 fps
1.2 300 0.0070 4.0 48.01 Trap/Vee/Rect Channel Flow,
Bot.W=0.00' D=2.00' Z= 3.0/ Top.W=12.00' n= 0.030

0.6 170 0.0800 46

16.8 770 Total

Subcatchment AA: runon area east of OSDF
Hydrograph

N e @ i S
" | Type Il 24-hr.
+| | Rainfall=4:70""

Runoff Area=2,708 ac,

°| | Runoff Volume=0.478 af |
Runoff Depth>2.12" {
1 | Flow Length=770"

*1' | T¢=16.8 min:

CN=74 )

Flow (cfs)
a

0 £ - - ~—r 5 1
0 1+ 2 3 4 5 6 7 B 0 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Time (hours)



East OSDF Type Il 24-hr Rainfall=4.70"
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Subcatchment B: vegetated final cover system

Runoff = 575cfs @ 11.97 hrs, Volume= 0.285 af, Depth> 2.90"

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

Area(ac) CN Description
1179 83

Tc Length Slope Velocity Capacity Description
(min) __(feet) (ftf) (ft/sec) (cfs)

26 50 0.1800 03 Sheet Flow,
Grass: Short n=0.150 P2=2.60"
36 450 0.0045 24 9.75 Trap/Vee/Rect Channel Flow,

Bot.W=0.00' D=1.02' Z=6.0 & 3.0/ Top.W=9.18" n=0.030

6.2 500 Total

Subcatchment B: vegetated final cover system

Hydrograph
s & b 5 B ¥ R o B Runolf
s} ExE) ;
7 Type Il 24-hr
o] ; R © "Rainfall=4.70"
: ‘Runoff Area=1.179 ac
. B Runoff Volume=0.285 af
g 4. Runoff Depth>2.90"
HE i Flow Length=500"
i it . b .. Tc=6.2 min .
: : . CN=83
i P
. 22 //////7//7///////4////////
1] 1 2 3 4 5 e 7 8 D 10 || 12 I H 15 18 17 IB 19 20 2 22 23 2‘4
Time (hours)
East OSDF Type Il 24-hr Rainfali=4.70"
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HydroCAD® 7.10 sin 000820 © 2005 HydroCAD Software Solutions LLC 4/3/2006
Subcatchment C: vegetated final cover
Runoff = 16.37 cfs@ 12.13 hrs, Volume= 1.255 af, Depth> 2.89"

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

Area(ac) CN__ Description
5209 83

Tc Length Slope Velocity Capacity Description
min feel it ftisec) {cfs)

6.9 90 0.0500 0.2 Sheet Flow,

Grass: Shot n=0.150 P2= 2.60"
38 60 0.1000 0.3 Sheet Fiow,

Grass: Short n=0.150 P2=2.60"
6.4 150 0.1700 04 Sheet Flow,

Grass: Short n=0.150 P2=2.60"
Shallow Concentrated Flow,
Unpaved Kv= 16.11ps

3.2 400 0.0045 24 10.88 Trap/Vee/Rect Channel Flow,

04 170 0.1700 6.6

BotW=0.00' D=1.02' 2=6.0 & 4.0/ Top.W=10.20' n= 0.030

20.7 870 Total

Subcatchment C: vegetated final cover
Hydrograph

ol | Type Il 24-hr

*1.1 Rainfall=4.70"

13y Rupo_ff Area=5,209 ac
w] | Runcff Volume=1.255 af §
1 ). Runoff-Depth>2.89"
| | Flow Length=870"
"1 { Te=20.7-min

s'| CN=83
4] Fiosesch
3

2

Flow (cfs)

. <
o 1 2 3 & 5 6 7 a 8 10 1 12 1: 14 15 18 17 18 19 20 21 22 23 24
Time (hours)

006136
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Subcatchment BB: runon east of OSDF

Runoff = 3.03cfs@ 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, dt= 0.05 hrs
Type Il 24-hr Rainfall=4.70"

Area(ac) CN Description

0.761 79

Tc Length Slope Velocity Capacnty Description
(min (feet)  (ftft) (ft/sec) (cfs

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

24 360 0.0040 25 22,78 Trap/Vee/Rect Channel Flow,

Bot.W=0.00' D=1.50' Z=3.0 & 5.0/ Top.W=12.00' n= 0.030

9.1 470 Total

Subcatchment BB: runon east of OSDF
Hydrograph

Gg

' Type ll 24-hr
Rainfall=4.70"
Runoff Area=0.761 ac g
Runoff Volume=0.161:af |
Runoff Depth>2.54"
Flow Length=470"
Tc=9.1min .
CN=79

Flow (cfs)

D A

0o 1 2 3 4 5 6 7 & 1415 16 17 18 19 20 20 22 23 24

12 13
Time (hours)

East OSDF
Prepared by {enter your company name here}
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Type Il 24-hi Rainfall=4.70"

Page 12
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Subcatchment CC: runon east of OSDF

Runoff = 052cts@ 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 Il 24-hr Rainfall=4.70"

Area(ac) CN _Description

0121 79

Tc Length Slope Velocity Capacity Description
(min) (feet)  (ftfit) (ft/sec) (cfs)

Sheet Flow,
Grass: Short n=0.150 P2=2.60"

6.7 110 0.0800 03

Subcatchment CC: runon east of OSDF
Hydrograph

Type 1l:24-hr-
Rainfall=4.70"
Runoff Area=0.121 ac
Runoff Volume=0.026 af
“ Runoff Depth>2.54™
" FlowLength=110"
Te=6.7 min’
CN=79

Flow {cfs)
5 N °
s o 2 o
2 8 2228

LS
N
i)

[3 Z = ?
© 1 2z 3 4 5 6 7 8 B 10 11 12 13 4 15 16 17 18 19 2 21 22 23 24
Time (hours)

B Rusoff|
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Subcatchment D: vegetated final cover
Runoff = 16.39cfs @ 12.13 hrs, Volume= 1.236 af, Depth> 2.89"
Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr Rainfall=4.70"
Area(ac) CN Description
5.131 83
Tc Length Slope Velocity Capacity Description
(min)  (feet)  (ftt) (ft/sec) (cfs)
6.9 90 0.0500 0.2 Sheet Flow,
Grass: Short n=0.150 P2=2.60"
38 60 0.1000 0.3 Sheet Flow,
Grass: Short n=0.150 P2= 2.60"
6.4 150 0.1700 04 Sheet Flow,
Grass: Short n=0.150 P2=2.60"
04 170 0.1700 6.6 Shallow Concentrated Flow,
Unpaved Kv=16.1fps
1.7 250 0.0045 24 16.16 Trap/Vee/Rect Channel Flow,
Bot.W=0.00' D=1.29' Z= 5.0 & 3.0/ Top.Ww=10.32" n= 0.030
0.9 150 0.0050 29 25.90 Trap/Vee/Rect Channel Flow,

Bot.W=0.00' D=1.59' Z=4.0 & 3.0/ Top.W=11.13" n=0.030

201 870 Total

Subcatchment D: vegetated final cover
Hydrograph

w] | Type Il 24-hr

«] | Rainfall=4.70"

" | Runoff-Area=5.131 ac
11 Runoff Volume=1.236 af

s b "{ Runoff Depth>2.89"
3z
£ +f | Flow Length=870"
Y| Fc=20.1 min
s | CN=83.... . .
| 5
3
W00 2 2y v L
0 1 2 3 4 5 6 7 B 9 10 11 12 13 14 15 16 17 18 18 20 21 22 23 24
Time (hours)
East OSDF Type Il 24-hr Rainfali=4.70"
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Subcatchment E: vegetated final cover

Runoff = 16.48cfs @ 12.12 hrs, Volume= 1.227 af, Depth> 2.89"

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

Area(ac) CN__Description
5.092 83

Tc Length Slope Velocity Capacity Description
(min)  (feet)  (ftfft) (fU/sec) (cfs)

6.9 90 0.0500 0.2 Sheet Flow,

Grass: Shoit n=0.150 P2=2.60"
38 60 0.1000 03 Sheet Flow,

Grass: Shot n=0.150 P2=2.60"
64 150 0.1700 04 Sheet Flow,

Grass: Short n=0.150 P2=2.60"
Shallow Concentrated Flow,
Unpaved Kv=16.1fps
22 380 0.0050 29 26.33 Trap/Vee/Rect Channel Flow,
BotW=0.00' D=1.60' Z=4.0 & 3.0/ Top.W=11.20' n= 0.030

04 170 0.1700 6.6

187 850 Total

Subcatchment E: vegetated final cover
Hydrograph

(L8 5 H > Fus & : . 8 Runoft]

o] | Type i 24-hr

*I' I Rainfall=4.70"

u]"|. Runoff Area=5,092 ac

1 | Runoff Volume=1.227 af |
©{ | Runoff Depth>2.89"

Flow Length=850"
Te=19.7-min

Flow (cfa)

Time (hours)

East OSDF Type Il 24-hr Rainfall=4.70"
Prepared by {enter your company name here}) Page 14
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Subcatchment DDR: unvegetated final cover system

(49] Hint: Tc<2dt may require smaller dt

Runoff = 4.49cfs@ 11.92 hrs, Volume= 0.212 af, Depth> 3.48"

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

Area(ac) CN _ Description
0.730 89

Tc Length Slope Velocity Capacity Description
fs)

(min) __(feet)  (ftfit) (ft/sec) {cfs
1.5 300 0.1430 34

Sheet Flow,
Smooth surfaces n=0.011 P2=2.60"

0.2 80 0.1430 6.1 Shallow Concentrated Fiow,
Unpaved Kv= 16.1 fps
0.1 15 0.0400 4.1 Shallow Concentrated Flow,

Paved Kv=20.3 fps
Shallow Concentrated Flow,
Unpaved Kv= 16.1 fps
0.5 190 0.0071 7.0 494.58 Trap/Vee/Rect Channel Fiow,
Bot.W=0.00' D=4.50' Z= 3.0 & 4.0/ Top.W=31.50' n=0.030

0.1 25 0.1667 6.6

24 610 ‘Total

Subcatchment DDR: unvegetated final cover system

Hydrograph
L . 6 Runot!
=g ;
~ __Type Il 24-hr
4 Rainfall=4.70"
‘Runoff Area=0.730 ac
. Runoff:Volume=0.212 af
g | RunoffDepth>3.48"
: Flow'Length=610"
4 . Te=2.4 min
; =89
'] v
; 5 C
zy///,;;m;f{/////ﬂ/lfi/_mf

0-M - —— - > 7
0 1 2 3 4 5 8 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Time (hours)

East OSDF . Type Il 24-hr Rainfall=4.70"
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Subcatchment EE: runon north of borrow area

Runoff = 0.182 af, Depth> 2.36"

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

Area(ac) CN_Description
0.925 77

2.10cfs @ 12.19 hrs, Volume=

Tc Length Slope Velocity Capacity Description

(min) _ (feet) (ft/ft) (ft/sec) (cfs)
248 300 0.0230 0.2

Sheet Flow,

Grass: Short n=0.150 P2=2.60"

Shallow Concentrated Flow,

Unpaved Kv= 16.1 fps

0.1 40 0.0100 76 364.40 Trap/Vee/Rect Channel Flow,

BotW=0.00' D=4.00' Z= 3.0 7 Top.W=24.00' n=0.030

0.5 80 0.0230 24

254 420 Total

Subcatchment EE: runon north of borrow area
Hydrograph

Type 1l'24-hr. -
Rainfall=4.70"
Runoff Area=0.925 ac

Runoff Depth>2.36"
Flow Length=420"":
Te=25.4 min.

Flow (cfs)

Time (hours)
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Subcatchment F: vegetated final cover ’ Subcatchment FFR: unvegetated final cover system

Runoff = 16.35cfs @ 12.12 hrs, Volume= 1.217 af, Depth> 2.89" [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 Runoff = 33.37cfs@ 11.95hrs, Volume= 1.599 af, Depth> 3.48"

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

Area(ac) CN Description Type |l 24-hr Rainfall=4.70"
5053 83
Area(ac) CN Description
Tc Length Slope Velocity Capacity Description 5.510 89
(min) _ (feet) (ftsit) (ﬂ/sec) (cfs)
6.9 90 0.0500 Sheet Flow, Tc Length Slope Velocity Capacity Description
Grass: Short n=0.150 P2=2.60" _(min) (feet) (ftft) (ft/sec) (cfs)
3.8 60 0.1000 0.3 Sheet Flow, 0.7 70 0.0500 17 Sheet Flow,
Grass: Short n=0.150 P2=2.60" Smooth surfaces n=0.011 P2=2.60"
6.4 150 0.1700 04 Sheet Flow, 0.6 90 0.1000 23 Sheet Flow,
Grass: Short n=0.150 P2=2.60" Smooth surfaces n=0.011 P2= 2,60
04 170 0.1700 6.6 Shallow Concentrated Flow, 0.8 140 0.1667 3.1 Sheet Flow,
Unpaved Kv= 16.11ps Smooth surfaces n=0.011 P2=2,60"
2.2 390 0.0050 29 26.33 Trap/Vee/Rect Channel Flow, 0.3 135 0.1667 6.6 Shallow Concentrated Flow,
Bot.W=0.00' D=1.60' Z= 4.0 8 3.0/ Top.W=11.20' n= 0.030 Unpaved Kv= 16.1fps
19.7 860 Total 01 15 0.0400 41 Shallow Cancentrated Flow,
Paved Kv=20.3fps
4 0.1 20 0.1667 6.6 Shallow Concentrated Filow,
Subcatchment F: vegetated final cover Unpaved Kve 16.1 fps
Hydrograph 19 610 0.0050 55 393.21 Trap/Vee/Rect Channel Fiow,
ey e S S S S T TS e — Bot.W=0.00' D=4.00' 2= 6.0& 3.0V Top.W=36.00' n= 0.030
o R e o L s 45 1,080 Total

wi | Typedl.24-hr . .

o] 1 Rainfall=4.70"

w1 | Runoff Area=5,053 ac
+] | Rurioff Volume=1.217 af |

€ o1 | Runoff Depth>2.89"
£ .| | Flow Length=860"
"1 Tc=19.7 min
s} | CN=83
4] - -
3
2 R "
W12 T 2 P
o 1 2 3 4 5 8 7 8 8 10 11 12 I!l 14 IS 16 17 18 19 20 21 22 3
Time (hours)
East OSDF Type Il 24-hr Rainfall=4.70" East OSDF Type Il 24-hr Rainfall=4.70"
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Subcatchment FFR: unvegetated final cover system Subcatchment G: vegetated final cover
Hydrograph
Runoff = 17.13cfs @ 12.12 hrs, Volume= 1.279 af, Depth> 2.89"
o IR g Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
2 Type Il 24-hr Type I 24-hr Rainfali=4.70"
1 PP "
" o Rainfall=4.70 Area(ac) CN _Description
nf ‘Runoff Area=5.510 ac 5309 83
24+
. 221 Rl‘_mOff Volume=1.599 af i Tc Length Slope Velocity Capacity Description
En Runoff! Depth>3 48" min) _ (feet fUit) (fisec) (cfs)
e o 6.9 90 0.0500 0.2 Sheet Fiow,
ot “Flow Length=1,080" Grass: Short n=0.150 P2= 2.60°
1 Tc=4.5 min 338 60 0.1000 0.3 Sheet Flow,
12] : Grass: Short n=0.150 P2=2.60"
] + ..CN=89 64 150 0.1700 04 Sheet Flow,
8] : . % Grass: Short n=0.150 P2=2.60"
6 : i . ; 04 170 0.1700 6.6 Shallow Concentrated Flow,
at : : i % Unpaved Kv= 16.1 fps
2f P A /)W 23 410 0.0050 29  26.33 Trap/Vee/Rect Channel Flow,
o AT T ”——45_——// L g BotW=0.00' D=1.60" Z= 4.0 4307 Top.W=11.20' n= 0.030
o | 2 3 4 5 6 7 B 8 10 11 12 13 14 15 16 17 18 10 20 29 22 23 24 19.8 BBO Tota|

Tima (hours)

Subcatchment G: vegetated final cover

Hydrograph
vt | Type il 24-hr m?
5] | Rainfall=4.70" :

] | Runoff Area=5:309 ac’

e} | Runoff Volume=1.279 af a

£ .l | Runoff Depth>2.89"
% °| | Flow Length=880"- ;
| Te=19.8 min . . .. . ;
o] | CN=83 : ,g, :
;. ..... .‘2 :
2 Do, - '
&z '
! — e

°
~
@
-
@
®
~
@
©

10 1 !2 13 1 |5 16 17 18 19 20 21 22 23 24
Time (hours)
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Subcatchment GGR: construction laydown area

3.86cfs@ 12.17 hrs, Volume= 0.316 af, Depth> 2.44"

Runoff =

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

Area(ac) CN Description

1550 78

Tc Length Slope Velocity Capacity Description
(min) _ (feet) (ftft) (ftisec) (cfs)

Sheet Flow,

Grass: Short n=0.150 P2=2.60"
Shallow Concentrated Flow,
Unpaved Kv= 16.1 fps

22.8 240 0.0180 0.2
0.5 55 0.0145 19

23.3 295 Total

Subcatchment GGR: construction laydown area
Hydrograph

Type Il 24-hr
Rainfall=4.70" .

2| 1 Runoff Area=1.550 ac:

| | Runoff Volume=0.316 af §
Runoff Depth>2.44" © §
21 | Flow Length=295'
Tc=23.3 min

CN=78

Flow (cts)

Time (hours)

East OSDF Type Il 24-hr Rainfall=4.70"
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Subcatchment HR: un-vegetated final cover

[49] Hint: Tc<2dt may require smaller dt

1.333 af, Depth> 3.48"

Runoff = 28.80cfs@ 11.93 hrs, Volume=

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

Area(ac) CN Description

4.590 89
Tc Length Slope Velocity Capacity Description

{min (feet) (fuit) _(ft'sec) (cfs)
0.9 1.8

80 0.0500 Sheet Flow,

Smooth surfaces n=0.011 P2=2.60"

0.4 50 0.1000 21 Sheet Flow,

Smooth surfaces n=0.011 P2=2.60"

0.8 150 0.1700 3.2 Sheet Flow,

Smooth surfaces n=0.011 P2=2.60"

Shallow Concentrated Flow,
Unpaved Kv=16.11ps
0.7 400 0.0100 9.8 1,429.92 Trap/Vee/Rect Channel Flow,

04 160 0.1700 6.6

BotW=0.00' D=5.70' 2= 6.0& 3.0/ Top.W=51.30' n= 0.030

3.2 850 Total

Subcatchment HR: un-vegetated final cover

006136

East OSDF Type Il 24-hr Rainfall=4.70"
Prepared by {enter your company name here} Page 22
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Subcatchment HH: runon north of borrow area

1.86cfs @ 12.06 hrs, Volume= 0.116 af, Depth> 2.54"

Runoff =

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

Area(ac) CN__Description

0548 79

Tc Length Slope Velocity Capacity Description

(min) (feet) (ffit) (ft/sec) (cfs)

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 Trap/Vee/Rect Channel Flow,

Bot.W=20.00' D=2.50' Z= 3.0/ Top.W=35.00' n=0.030

13.9 320 Total

Subcatchment HH: runon north of borrow area

Hydrograph

Type Il 24-hr:
Rainfall=4.70"

Runoff Area=0.548 ac
Runoff Volume=0.116 af
Runoff Depth>2.54"
"l | Flow Length=320"
Tc=13.9 min:

CN=79 :

Flow (cts)

R A S

Time (hours)

East OSDF
Prepared by {enter your company name here}
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Type Il 24-hr Rainfall=4.70"

Page 24
4/3/2006

Subcatchment II: runon area to borrow area

Runoff = 273cfs @ 12.17 hrs, Volume= 0.230 af, Depth> 1.66"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type !l 24-hr Rainfali=4.70"

Area(ac) CN _Description

1.669 68
Tc Length Slope Velocity Capauty Description
(cfs

(min) _(feet) (ftfit) (ft/sec)

14.9 210 0.0400 0.2 Sheet Flow,

Grass: Short n=0.150 P2= 2.60"
Shallow Concentrated Flow,
Unpaved Kv= 16.1fps

Shallow Concentrated Fiow,

Unpaved Kv= 16.1 fps

0.2 70 0.1660 6.6
79 380 0.0025 08

23.0 660 Total

Subcatchment ll: runon area to borrow area

Hydrograph

Type Il 24-hr
Rainfall=4.70"

Runoff Area=1.669 ac
Runoff Volume=0.230. af

Hydrograph
R . B Runoff
2 Type Il 24-hr
:’ Rainfall=4.70"
. : “ Runoff Area=4:590 a¢
| 7 "Runoff Volume=1.333 af ’
gr -Runoff Depth>3.48"
i Flow Lengthi=850"
2 Tc=3.2.min
e CN=89 -
el 1 . . -
4 . jz¢ . ;
k -_;M%L////M’I//ﬁ/
o 1 2 k] 4 5 @ 7 B 8 10 n 12 |3 4 |5 16 17 18 19 20 21 22 22 24

Time (hours)

Flow (cts)

CN=68

01 2 3 4

Runoff Depth>1.66"
Flow Length=660"
Fc=23.0 min:

R A A A

5u7a6IDH|2|:|A|515|7m|9202|222:|2t

%

'7////7////////,»'///// R

Time (hours)
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Subcatchment IR: un vegetated final cover

[49] Hint: Tc<2dt may require smaller dt
Runoff = 5.01cfs@ 11.92 hrs, Volume= 0.235 af, Depth> 3.48"

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

Area(ac) CN Description
0.810 89

Tc Length Siope Velocity Capacity Description

(min) (feet)  (ft/ft) (ft/sec) (cfs)
1.5 300 0.1430 34

Sheet Flow,

Smooth surfaces n=0.011 P2=2.60"
Shallow Concentrated Flow,

Unpaved Kv= 16.1fps

0.2 80 0.1430 6.1

0.1 15 0.0400 4.1 Shallow Concentrated Flow,
Paved Kv=20.3 fps
01 25 0.1667 6.6 Shallow Concentrated Flow,

Unpaved Kv=16.1fps
0.3 170 0.0083 8.9 1,045.70 Trap/Vee/Rect Channel Flow,

Bot.W=6.00' D=5.00' Z=3.0& 4.0/ Top.W=41.00' n= 0.030

22 590 Total

Subcatchment IR: un vegetated final cover

Hydrograph
$ 8 Runot|
s : Type Il 24-hr
[y Rainfall=4.70"
1 ‘Runoff Area=0.810 ac
Runoff:Volume=0.235 af
I, " Runoff Depth>3.48*
§ Flow'Length=590'
] ¢ Tes22 min
. . CN=89
AN L5 i
. ,/;////////;
0 1 2 3 4 5 6 7 B 9 10 11 12 13 14 15 18 17 18 19 20 21 272 23 A
Tima (hours)
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Subcatchment JR: un-vegetated final cover

[49] Hint: Tc<2dt may require smaller dt
Runoff = 13.73cfs @ 11.94 hrs, Volume= 0.639 af, Depth> 3.48"

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

Areafac) CN__Description
2.200 89

Tc Length Slope Velocity Capacity Description
(min) _(feet)  (ftft) (ft/sec) (cfs)

04 40 0.0500 1.5 Sheet Flow,

Smoath surfaces n=0.011 P2= 2.60"
0.5 60 0.1000 21 Sheet Flow,

Smooth surfaces n=0.011 P2=2.60"
1.0 200 0.1667 33 Sheet Flow,

Smooth surfaces n=0.011 P2=2.60"
Shallow Concentrated Flow,
Unpaved Kv= 16.1fps

03 115 0.1667 6.6

0.1 15 0.0200 29 Shallow Concentrated Flow,
Paved Kv=20.3 fps
0.1 30 0.1667 6.6 Shallow Concentrated Flow,

Unpaved Kv= 16.1fps
1.1 530 0.0050 8.3 2,114.41 Trap/Vee/Rect Channel Flow,

BotW=10.00' D=6.50' Z=6.0 & 3.0/ Top.W=68.50' n=0.030

35 990 Total

006136
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Subcatchment JJ: runon area to borrow area
Runoff = 0.69cfs @ 12.44 hrs, Volume= 0.094 af, Depth> 1.24"

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

Area(ac) CN Description
0914 62

Tc Length Slope Velocity Capacity Description
(min)  (feet)  (ftfit) (ft/sec) (cfs)

239 300 0.0250 0.2 Sheet Flow,
Grass: Short n=0.150 P2=2.60"
Shallow Concentrated Flow,
Unpaved Kv= 16.11fps
Shallow Concentrated Flow,
Unpaved Kv= 16.1fps
Shallow Concentrated Flow,
Unpaved Kv= 16.1fps

0.3 40 0.0250 25
0.3 110 0.1660 6.6
17.4 840 0.0025 0.8

419 1290 Total

Subcatchment JJ: runon area to borrow area

Hydrograph
07l d .
oesf | Ty{m il 24~fhr
«ef | Rainfall=4.70" . ' .
oss1" | Runoff Area=0.914 ac
o1 | RunoffVolume=0.094-af
£ .| | Runoff Depth>1.24"" "~
% oss| | Fiow Length=1,290"
u‘;:: Tc=41.9 min
o] | CN=62
015 H
[XB Y . . g
0.054 . y 3 y
o /7/1{////////.’/1////////////4"/2////},2’;’(//? - < 2
0t 2 3 4 5 @€ 7 8 9 10 11 12 13 14 15 18 17 18 19 20 21 2 23 24
Time (hours)
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Subcatchment JR: un-vegetated final cover
Hydrograph
141
134 3 Type “ 24'h.|" &
b 1 I Rainfall=4.70" '
] . ... .Runoff Area=2.200 ac -
Y Runoff-Volume=0.639-af -
§ 4 ‘Runoff Depth>3.48"
i ) Ehit et L L
L . Flow Length=990
z' - Te=3.5-min -
. CN=89 "
¥ 2 W I
» : | 5 . .
0o 1 2 3 4 5 6 7 8 9 10 b I(fw u) 14 15 16 17 18 19 20 21 22 23 24
me (hours|
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Subcatchment KK: runon area to borrow area
Runoff = 5.63cfs@ 12.36 hrs, Volume= 0.674 af, Depth> 1.37"

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

Area(ac) CN Description
5893 64

Tc Length Slope Velocity Capacny Description
{min) (feet) () (fi/sec) (cfs
229 300 0.0280 0.2 Sheet Flow,
Grass: Short n=0.150 P2=2.60"

1.3 150 0.0140 19 Shallow Concentrated Flow,
Unpaved Kv= 16.1 fps
0.3 110 0.1660 6.6 Shallow Concentrated Flow,

Unpaved Kv= 16.1fps
11.9 630 0.0030 0.9 Shallow Concentrated Flow,
Unpaved Kv= 16.1fps

36.4 1,190 Total

Subcatchment KK: runon area to borrow area

Hydrograph
- 0 Runotl]
Typel24-he @4
51" | Rainfall=4.70"
. Runoff Area=5.893 ac. .
‘1 | Runoff Volume=0.674 af f§
s Runoff Depth>1.37"
1| Flow Length=1,190"
Tc=36.4 min:
& i
CN=64
‘ ; X
5’
R V1717722272220 A L T
OI73A5675I?\UI!(ZIDHl5|8|718|9202|222324
Time (hours)
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Subcatchment LL: runoff area
Runoff = 6.61cls@ 12.25 hrs, Volume= 0.693 af, Depth> 1.18"

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

Area(ac) CN __Description
7.045 61

Tc Length Slope Velocity Capacﬂy Description
(min) (feet) (ftfit) (ft/sec) (cfs
243 300 0.0240 0.2 Sheet Flow,
Grass: Short n=0.150 P2=2.60"
Shallow Concentrated Flow,
Unpaved Kv= 16.1fps
25 900 0.0090 59 160.52 Trap/Vee/Rect Channel Flow,
Bot.W=0.00' D=3.00' Z= 3.0/ Top.W=18.00' n= 0.030

13 200 0.0240 25

281 1,400 Total

Subcatchment LL: runoff area

Hydrograph
7
Type Il 24-hr:
¢l | Rainfall=4,70"
- Runoff Area=7.049 ac

Runoff Volume=0.693 af |
«+'1 Runoff Depth>1.18"

Flow Length=1,400"-
Tc=28.1 min:

2] | CN=61

Flow (cfa)

nl2345e7a{:mu|1|:uwtanmwzomzzzau
Time (hours)
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Subcatchment L: runon north of borrow area

Runoff = 4.88cfs@ 12.08 hrs, Volume= 0.320 af, Depth> 2.28"

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

Area(ac) CN _Description

1.683 76
Tc Length Slope Velocity Capacity Description

(min) _ (feet)  (fuft) (ft/sec) (cfs)

14.2 140 0.0200 0.2 Sheet Flow,
Grass: Short n=0.150 P2=2.60"
1.2 280 0.0075 4.1 49.70 Trap/Vee/Rect Channel Fiow,

Bot.W=0.00' D=2.00' Z= 3.0/ Top.W=12.00' n=0.030

154 430 Total

Subcatchment L: runon north of borrow area

Hydrograph
g o Sy a : ; B Runoft
st H
Type Il 24-hr
| | Rainfall=4.70" .
‘1 | Runoff Area=1.683 ac
| Runoff Volume=0. 320 af
£ °1' | Runoff Depth>2.28"
2 Flow Length=430"
2 | Tc=15.4 min
CN 76
5 e
W2 00 e e 7 B i Z Z
0 1 2 3 4 5 6 7 B D 10 11 12 13 14 15 18 17 18 18 20 21 22 23 24
Time (hours)
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Subcatchment M: runon north of borrow area

Runoff = 3.60cfs@ 12.04 hrs, Volume= 0.212 af, Depth> 2.54"

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

Area(ac) CN _Description
1000 79

Tc Length Slope Velocity Capacity Description
(cfs)

(min) _ (feet) _(ftAt) (ft/sec)

115 170 0.0500 02 Sheet Flow,
Grass: Short n=0.150 P2=2.60"
0.6 200 0.0045 51 352.87 Trap/Vee/Rect Channel Flow,
Bot.W=20.00' D=2.50' Z=3.0 7 Top.W=35.00' n=0.030

12.1 370 Total

Subcatchment M: runon north of borrow area
Hydrograph

Type Il 24-hr.
Rainfall=4.70"
Runoff Area=1.000 ac
Runoff Volume=0.212 af
- Runoff-Depth>2.54"
Flow Length=370"
Tc=12.1 min
CN=T79 :

Flow (cfs)

/,///'/7///7//2".’///////////////‘"
0 1 2 3 4 5 8 7 sé|u|||2|:su|5|ai7|amznz|zzzazn
Tima (hours)
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Subcatchment MM: runoff area
Runoff = 3.30cfs@ 12.03 hrs, Volume= 0.192 af, Depth> 1.19"

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

Areafac) CN Description
1943 61

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ftfit)  (ft/sec)

6.6 100 0.0700 0.3 Sheet Flow,
Grass: Short n=0.150 P2=2.60"
33 980 0.0060 4.9  200.34 Trap/VeeRect Channel Fiow,

Bot.W=0.00' D=3.00' Z= 5.0 & 4.0 /' Top.W=27.00' n= 0.030

99 1,080 Total

Subcatchment MM: runoff area

Hydrograph
Type Il 24-hr:
°l | Rainfall=4.70"
Runoff Area=1.943 ac’
Runoff Volu
£ 7| | Runoff Depth>1.
: Flow Length=1,080’
Tc=9.9 min
1 CN=61
2

: : :'

; / e
W22 700 7 2 e A 2 2
D|2345875éIONlZ131‘[516!7IBIB202|22232‘

Time (hou
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Subcatchment NN: runoff area

(48] Hint: Tc<2dt may require smaller dt
Runoff = 3.78cfs@ 11.92 hrs, Volume= 0.162 af, Depth> 1.53"

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

Area(ac) CN Description
1274 66

Tc Length Slope Velocity Capacity Description
(min) (feet) (ftft) (f/sec) (cfs)
14 600 0.0130 71 192.92 Trap/Vee/Rect Channel Flow,
BotW=0.00" D=3.00' Z= 3.0/ Top.W=18.00' n=0.030

Subcatchment NN: runoff area
Hydrograph

O Runoff|

Type Il 24-hr
Rainfall=4.70"

s TSR Runoff Area=1.274 ac |
Runoff:-Volume=0.162 af
z R Runoff Depth>1.53"
I : Flow Length=600"
4 Tc=1.4 min

-CN=66 -

0 1 2 3 4 5 6 7 B 9 10 11 12 13 14 15 18 17 18 19 20 21 22 23 24

i Time (hours)
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Subcatchment N: direct runon to pond

{49] Hint: Tc<2dt may require smaller dt
Runoff = 57.89cfs@ 11.90 hrs, Volume= 2.908 af, Depth> 4.46™

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

Area(ac) CN Description
7818 98

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
1.0

Direct Entry,

Subcatchment N: direct runon to pond

Hydrograph
[ ¥ Ez
o ; § Type Il 24-hr
% Rainfall=4.70"
" o : ‘Runoff Area=7.818 ac '
wf ; ) 1 Runoff Volume=2.908 af
£ f R R i . . . Runoff Depth>4.46"
L L » I Tc=1.0 min
2 CN=98
151
10
5 E ) >
o 1 2 3 4 5 @ * B 2 10 N 15 13 1.4 15 18 17 18 19 20 2t 22 23 24
Time (hours)
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Subcatchment O: runon north of borrow area

[49] Hint: Tc<2dt may require smaller dt
Runoff = 6.54cfs@ 11.91 hrs, Volume= 0.279 af, Depth> 2.55"

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

Area(ac) CN _ Description
1.317 79

Tc Length Siope Velocity Capacity Description
(min) _ (feet)  (ftft) (ft/sec) (cfs)
13 230 0.0086 29 14.28 Trap/Vee/Rect Channel Flow,
Bot.W=0.00' D=1.00"' Z= 5.0 7 Top.W=10.00' n= 0.030

Subcatchment O: runon north of borrow area

Hydrograph
A1 0 : G Runofl
. 6=
Type Il 24-hr

1 Rainfall=4.70"

. * Runoff Area=1.317 ac

| Runoff-Volume=0.279 af
I Runoff Depth>2.55"
: - * -Flow Length=230" -

Te=1.3 min

2 " CN=79

B V72702000 e o i 2 e
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Subcatchment OO: runon area to borrow area

[49] Hint: Tc<2dt may require smaller dt
Runoff = 1.06cfs @ 11.97 hrs, Volume= 0.051 af, Depth> 1.52"

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

Area{ac) CN Description

0399 66
Tc Length Slope Velocity Capacity Description
min feet ftfit)  (ft/sec) (cfs)
54 120 0.1660 0.4 Sheet Flow,

Grass: Short n=0.150 P2=2.60"

Subcatchment OO: runon area to borrow area
Hydrograph

~Type 11-24-hr
5 Rainfall=4.70"
& Runoff Area=0.399 ac
1 Runoff Volume=0.051 af
Runoff Depth>1.52"
Flow:Length=120"
Tc=5.4 min

CN=66

Flow {cts)

I

A H 00 0 i T 2 < R, ,;/

© 1 2 3 4 5 6 7 8 0 |hT|h|niz|:u1'51617m|nzoz|22231'4
e (hours)
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Subcatchment PP: vegetated borrow area

Runoff = 2540 cfs @ 12.75 hrs, Volume= 4.631 af, Depth> 1.36"

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

Area(ac) CN__Descriplion
40.964 64

Tc Length Slope Velocity Capacity Description
(min)  (feet)  (ftft) (ft/sec) (cfs)
6.4 150 0.1660 04

Sheet Flow,

Grass: Shot n=0.150 P2=2.60"
345 150 0.0025 0.1 Sheet Flow,

Grass: Shot n=0.150 P2=2.60"
Shallow Concentrated Flow,
Unpaved Kv= 16.11fps

246 1,190 0.0025 08

65.5 1,490 Total

Subcatchment PP: vegetated borrow area
Hydrograph

Typeil 24:hr ;
=] | Rainfall=4.70" ;
=] | Runoff Area=40.964 ac
=1 | Runoff.Volume=4.631.af
"1 | Runoff Depth>1.36"

11 Flow Length=1,490"

o ) e g, s e S
of | CN=64

Flow {cta)
=

0 1 2 3 4 5 8 7 8 9 10 11 12 13 14 15 16 17 18 16 20 21 22 23 24
Tima (hours)
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Subcatchment P: runon north of borrow area
Runoff = 9.16cfs @ 12.30 hrs, Volume= 0.955 af, Depth> 2.19"

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

Area(ac) CN Description
5.238 75

Tc Length Slope Velocity Capacity Description
(min) __(feet) (fUfit) _ (ft/sec) (cfs)
294 300 0.0150 0.2 Sheet Flow,
Grass: Short n=0.150 P2=2.60"
Shallow Concentrated Flow,
Unpaved Kv= 16.1 fps

43 350 0.0070 1.3

337 650 Total

Subcatchment P: runon north of borrow area
Hydrograph

] ot <.

o] | Rainfall=4.70",

.| | Runoff Area=5.238 ac
Runoff-Volume=0.955 af

- Runoff-Depth>2.19"
Flow Length=650"

4 | Te=33.7min:.

Flow (cfa)

1314 15 18 17 18 19 20 21 22 23 2

o 1 2 3 4 5 6 7 8 9 10 11 12
Time (hours)
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Subcatchment Q: runon north of borrow area

Runoff = 12.29cfs @ 12.28 hrs, Volumes= 1.252 af, Depth> 1.95"

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

Areafac) CN Description
7.700 72

Tc Length Slope Velocity Capacity Description

(min) (feet) (ftft) (ft/sec) (cfs)

23.6 300 0.0260 0.2 Sheet Flow,
Grass: Short n=0.150 P2=2.60"
Shallow Concentrated Flow,
Unpaved Kv= 16.1 fps

82 1,280 0.0260 26

3.8 1,580 Total

Subcatchment Q: runon north of borrow area
Hydrograph
wf fyp'e W2d-hr" R '
»{ | Rainfall=4.70" .. .
"] |- Runoff Area=7.700 ac.
- Runoff-Volume=1.252 af
Runoff Depth>1.95"

Flow (cfs)
~

s
Y A S L
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Subcatchment R: runon north of borrow area

Runoff = 583cfs@ 12.15hrs, Volume= 0.460 af, Depth> 2.11"

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

Area(ac) CN Description

2.612 74
Tc Length Slope Velocity Capacity Description
(cfs)

(min) _ (feet)  (ftft) (ft/sec)

Sheet Flow,

Grass: Short n=0.150 P2=2.60"
Shallow Concentrated Flow,
Unpaved Kv= 16.11fps

19.8 300 0.0400 03
1.8 350 0.0400 3.2

216 650 Total

Subcatchment R: runon north of borrow area
Hydrograph

Type Il 24-hr
Rainfall=4.70"

Runoff Area=2.612 ac
+}' | Runoff Volume=0.460 af
_ Runoff Depth>2.11"
3| Flow Length=650"
Tc=21.6 min

*1'| CN=74

Flow (cfs)

R e s

6 t 2 3 45 67 8 9 10 1
Time (hourn)
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Subcatchment U: runon east of OSDF

Runoff = 6.57cfs @ 12.28 hrs, Volume= 0.674 af, Depth> 1.95"

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

Areafac) CN Description

4.149 72

Tc Length Slope Velocity Capacity Description
(min) _ (feet)  (fufit) (f/sec) (cfs)

Sheet Flow,

Grass: Short n=0.150 P2=2.60"
Shallow Concentrated Flow,
Unpaved Kv= 16.1 fps

30.2 300 0.0140 0.2
21 240 0.0140 1.9

32.3 540 Total

Subcatchment U: runon east of OSDF
Hydrograph

Type ll 24-hr.

°l | Rainfall=4.70" .
Runoff Area=4.149 ac’
Runoff Volume=0.674 af

£ +| | Runoff Depth>1.95"
¢ || Flow Length=540'
Tc=32.3 min

Jlensrz

A A A

[ 1 2 3 4 5 8 7 8 8 10 ‘H. 12
Time (hours)
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g .
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Subcatchment S: runon north of borrow area

Runoff = 0.89cfs@ 12.22 hrs, Volume= 0.082 af, Depth> 2.44"

Runoff by SCS TR-20 methed, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr Rainfali=4.70"

Area(ac) CN Déscn’g!ion

0402 78

Tc Length Slope Velocity Capacity Description
(min) _(feet) _(ft/ft) (ft/sec) (cfs)

278 280 0.0150 0.2 Sheet Flow,
Grass: Short n=0.150 P2=2.60"
0.1 30 0.0100 6.3  169.20 Trap/Vee/Rect Channel Flow,

Bot.W=0.00' D=3.00' Z= 3.0 Top.W=18.00' n=0.030

279 310 Total

Subcatchment S: runon north of borrow area
Hydrograph

Type dl 24-hr.
Rainfall=4.70"

Runoff Area=0.402 ac  §
Runoff Volume=0.082 af §
Runoff Depth>2.44" !
Flow Length=310"
Tc=27.9 min

CN=78

Flow (cfs)

W70 70020 2
0 1 2 3 4 5 6 7 8 8 W N
Time (hours)
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Subcatchment V: direct runon to pond

[49] Hint: Tc<2dt may require smaller dt

Runoff = 2.03cfs@ 11.90 hrs, Volume= 0.102 af, Depth> 4.46"

Runoff by SCS TR-20 method, UH=5CS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type ll 24-hr Rainfall=4.70"

Area(ac) CN Description

0.274 98
Tc Length Slope Velocity Capacity Description

(min) __(feet) (ftfft) (ft/sec) (cfs)

1.0 Direct Entry,

Subcatchment V: direct runon to pond
Hydrograph

Flow (cfa)

"B
"f;;,,

Time (hours)

Type Il 24-hr
Rainfall=4.70"

Runoff Area=0.274 ac
Runoff:Volume=0.102 af
Runoff Depth>4.46"
Tc=1.0 min

- CN=98

2 R T

0 1 2 3 4 5 8 7 8 9 10 11 12 13 14 15 16 17 18 10 20 2 22 23 24
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Subcatchment W: runon east of OSDF

Runoff = 28.88cfs @ 12.05 hrs, Volume= 1.733 af, Depth> 1.96"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
. Type Il 24-hr Rainfali=4.70"

Area(ac) CN Description
10.593 72
Tc Length Slope Velocity Capacity Description
{min (feet)  (fuft) (ft/sec) (cfs)
10.9 300 0.1780 0.5 Sheet Fiow,
Grass: Shot 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 1,02543 Trap/Vee/Rect Channel Flow,

Bot.W=0.00' D=3.00' Z= 3.0 & 30.0 7 Top.W=99.00' n= 0.030

12.6 970 Total
Subcatchment W: runon east of OSDF
Hydrograph
5 o TR DU —
ai | Type ll 24-hr.

=1 | Rainfall=4,70" . :
Runoff Area=10.593 ac |*
=} | Runoff Volume=1.733 af |-
*1" | Runoff Depth>1.96"
« | Fiow Length=970"
21 | Tc=12.6 min

Flow (cts)

‘:' | CN=72 - - : )

6 )

; BN : Y
AR R i L
0 1 2 3 4 5 6 7 B 9 10 11 12 13 14 15 18 17 18 19 20 20 22 23 24

Time (hours)
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Subcatchment Y: runon area east of OSDF

Runoff = 9.84cfs@ 12.34 hrs, Volume= 1.101 af, Depth> 2.03"
Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Type Il 24-hr Rainfall=4.70"

Area(ac) CN _Description
6.522 73
Tc Length

Slope Velocity Capacity Description
)

(min) (feet)  (ftHt) (ft/sec) (cfs!
311 300 0.0130 0.2

Sheet Flow,
Grass: Short n=0.150 P2=2.60"

4.6 510 0.0130 1.8 Shallow Concentrated Flow,
Unpaved Kv= 16.1fps
1.1 340 0.0110 5.1 92.00 Trap/Vee/Rect Channel Flow,

BotW=0.00' D=2.00' Z= 5.0 &4.0/ Top.W=18.00' n=0.030

3.8 1,160 Total

Subcatchment Y: runon area east of OSDF
Hydrograph

"1 | Type Il 24-hr

°1' | Rainfall=4,70"

*l | Runoff Area=6.522 ac
"l | Runoff Volume=1.101 af
* | Runoff Depth>2.03"

s{'| Flow Length=1,150"

o 1 Te=36.8 min.

| CN=73

Flow (cfa)

0 1 2 a 4 5 6 7 8B 8 10 11 12 13 14 15 18 17 18 I‘ﬂ 20 21 22 23
Time (hours}

06136
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Subcatchment X: runon east of OSDF

Runoft = 17.50 cfs @ 12.30 hrs, Volume= 1.851 af, Depth> 1.87"

Runoff by SCS TR-20 methed, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr Rainfall=4.70"

Area(ac) CN Description
11.853 7

Tc Length Slope Velocity Capacity Description
min feet it fi/sec (cfs)

26.7 300 0.0190 0.2 Sheet Flow,
Grass: Short n=0.150 P2=2.60"
5.5 730 0.0180 22 Shallow Concentrated Flow,
Unpaved Kv=16.1 fps
1.2 330 0.0100 4.8 57.39 Trap/Vee/Rect Channel Flow,
Bot.W=0.00' D=2.00' Z= 3.0 7 Top.W=12.00' n=0.030
334 1,360 Total
Subcatchment X: runon east of OSDF
Hydrograph
® : :
18
vy | Typell.24-hr . .
] 1 Rainfall=4,70"

@

Runoff Area=11.853 ac  §
Runoff Volume=1.851 af f§
Runoff Depth>1.87" = =
- FlowLength=1,360"
Tc=33.4min .. . .
CN=T1 . :

5353

Flow (cts)
-

esmurpoN®

12 3 4 5 68 7 8 9B 10 11 12 13 14 15 16 17 18 10 20 21 22 23 24
Time (hours)
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Subcatchment Z: runon area east of OSDF

Runoff = 3.11cfs@ 12.18 hrs, Volume= 0.262 af, Depth> 1.96"
Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Type Il 24-hr Rainfall=4.70"

Area(ac) CN Description
1.606 72
Tc Length Slope Velocity Capacity Description
(min) _ (feet) (ft/ft) (ft/sec) (cfs)
220 300 0.0310 0.2 Sheet Flow,
Grass: Short n=0.150 P2=2.60"
1.5 250 0.0310 28 Shallow Concentrated Flow,
Unpaved Kv= 16.1fps
0.2 50 0.0070 4.1 73.39 Trap/Vee/Rect Channel Flow,
Bot.W=0.00' D=2.00' Z=5.0 & 4.0/ Top.W=18.00' n=0.030
237 600 Total

Subcatchment Z: runon area east of OSDF
Hydrograph

o] | Type Il 24:ht:
Rainfali=4.70" _
Runoff Area=1.606 ac  §

- Runoff-Volume=0.262:af §
Runoff Depth>1.96" :
Flow Length=600"

| Te=23.7 min

| | CN=72 ;

Flow (cfs)

Time (houra)
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Reach 1: east drainage channel

[65) Waming: Inlet elevation not specified

Inflow Area = 3.143 ac, inflow Depth > 2.90°
Inflow = 10.81cfs @ 12.01 hrs, Volume= 0.758 af
Outflow = 10.06 cfs @ 12.11 hrs, Volume= 0.756 af, Atten=7%, Lag= 6.2 min

Routing by Stor-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 = 0.8 fps, Avg. Travel Time= 8.5 min

Peak Depth= 0.99' @ 12.05 hrs

Capacity at bank full= 754.76 cfs

0.00' x 5.00' deep channel, n=0.030

Side Slope Z-value= 6.0 4.0/ Top Width= 50.00'
Length= 420.0' Siope= 0.0045 "

Reach 1: east drainage channel
Hydrograph

wl Inﬂow;Area=3.-143:‘ (
©t | Peak Depth=0.99'

A ] n=0.030. . ..
of | L=420.0°

5 $=0.0045""- - -

| Capacity=754.76 c

Flow (cfs)

(ot AR L L A

4 5 6 7 8 0 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

Time (hours)
East OSDF Type Il 24-tr Rainfall=4.70"
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Reach 2: east drainage channel

[65) Waming: Inlet elevation not specified

Inflow Area = 8.352 ac, inflow Depth > 2.89"
Inflow = 26.37cfs @ 12.12 hrs, Volume= 2.010 af
Outfiow = 2559cfs @ 12.20 hrs, Volume= 2.005 af, Atten= 3%, Lag= 4.8 min

Routing by Stor-ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.7 fps, Min. Travel Time= 2.6 min
Avg. Velocity = 1.1 fps, Avg. Travel Time= 6.3 min

Peak Depth= 1.54' @ 12.16 hrs

Capacity at bank full= 1,205.98 cfs

0.00' x 6.50' deep channel, n=0.030

Side Slope Z-value=3.0 5.0/ Top Width= 52.00'
Length= 420.0' Slope= 0.0045 "

Reach 2: east drainage channel
Hydrograph

inflow Area=8.352 z5
] Peak Depth=1.54'
21 1 Max Vel=2.7 fps

Flow (cfa)

500045 7
Capacity=1,205.98 cf

01 2 3 4 5 6 7 6 B 10 11 12 13 14 15 18 17 18 19 20 21 22 23 24
Time (hours)
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Reach 1R: (new node)

[52] Hint: Inlet conditions not evaluated
[65] Waming: Inlet elevalion not specified

Inflow Area = 7.049 ac, Inflow Depth > 1.18"
Inflow = 6.61cfs @ 12.25 hrs, Volume= 0.693 af
Outflow = 6.59cfs@ 12.26 hrs, Volume= 0.693 af, Atten=0%. Lag=0.5min

Routing by Stor-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

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

Length= 100.0' Slope= 0.0100 '/

Reach 1R: (new node)

Hydrograph
| Inflow Area=7.049 a
s} | Peak Depth=0.33'
Max Vel=5.4 fps
5
1 | p=72:0"- . P
4 [ n=0.010
¢ || L=100.0
$=0.0100"/*
2l
o
% N 2 s 45 6 7 8 9 W0 11 12 1:‘u’15'u;x7m|'9'2(;z|2'22324
Time (hours)
East OSDF Type Il 24-hr Rainfali=4.70"
Prepared by {enter your company name here} Page 52
HydroCAD® 7.10_s/n 000829 © 2005 HydroCAD Software Salutions LLC 4/3/2006

Reach 2R: (new node)

[52] Hint: Inlet conditions not evaluated
[65] Waming: Inlet elevation not specified

Inflow Area = 1.943 ac, Inflow Depth > 1.19"
Inflow = 3.30cfs@ 12.03 hrs, Volume= 0.192 af
Outflow = 325cfs @ 12.04 hrs, Volume= 0.192 af, Atten= 1%, Lag= 0.7 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.3 fps, Min. Travel Time= 0.4 min
Avg. Velocity = 1.9 fps, Avg. Travel Time= 0.9 min

Peak Depth= 0.24' @ 12.04 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

Length= 100.0' Slope= 0.0100 "/

Reach 2R: (new node)
Hydrograph

GHE
EETA

. Inflow.Area=1.943 a
s} | Peak Depth=0.24'

Max Vel=4.3 fps
) D:Tzéo".. o 5
£ 2| | n=0.010
: L=100.0"
$=0.0100 /"

Capacity=1,101.12

D S S

\

1] 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 18 17 18 19 20 21 22 23 24
Time (hours)
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Reach 3: east drainage channel

[65] Waming: Inlet elevation not specified

Inflow Area = 13.483 ac, Inflow Depth > 2.88"
Inflow = 40.77 cfs @ 12.17 hrs, Volume= 3.241 af
Outflow = 39.76cfs @ 12.24 hrs, Volume= 3.234 af, Atten=2%, Lag= 4.0 min

Routing by Stor-Ind+Trans method, 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 fps, Avg. Travel Time= 5.3 min

Peak Depth= 1.87 @ 12.20 hrs

Capacity at bank full= 1,563.67 cfs

0.00' x 7.40' deep channel, n=0.030

Side Slope Z-value= 3.0 4.0/ Top Width= 51.80"
Length= 420.0' Slope= 0.0050 '/

Reach 3: east drainage channel
Hydrograph

el 3.483m3
2 .87
2l ] Max Vel=3:3fps "

R :g n=0.030 . - ... ..

B Lea20g

| $=0.0050"F -
| Capacity=1,563.67

[+]

T < i
5 6 7 B 9 10 11 12 13 14 15 16 17 18 10 20 21 22 23 24
Time (hours)
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Reach 4: east drainage channel

[65] Waming: Inlet elevation not specified

Inflow Area = 18.575 ac, Inflow Depth > 2.88"
Inflow = 53.10cfs @ 12.21 hrs, Volume= 4461 af
Outflow = 52.07cfs @ 12.27 hrs, Volume= 4.451 af, Atten= 2%, Lag= 3.6 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.5 fps, Min. Travel Time= 2.0 min
Avg. Velocity = 1.4 fps, Avg. Travel Time= 4.9 min

Peak Depth= 2.07' @ 12.23 hrs

Capacity at bank full= 1,106.53 cfs

0.00' x 6.50' deep channel, n=0.030

Side Slope Z-value=3.0 4.0V Top Width= 45.50'
Length= 420.0' Slope= 0.0050 7

Reach 4: east drainage channel
Hydrograph

st | Inflow Area=18.575
*| 1 Peak Depth=2.07""
“1 | Max Vel=35 fps

1 030
»p | L=420.0". . .
= | $=0.0050 °/

={" | Capacity=1,106.53

Flow (cfs)
N

NN

AU

Q

N

D

S

N

© 1 2 3 4 5 8 7 8 0 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Time (hours)
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Reach 3R: (new node)
(52] Hint: Inlet conditions not evaluated
[65] Waming: Inlet elevation not specified
inflow Area = 1.274 ac, Inflow Depth > 1.53"
Inflow = 3.78cfs@ 11.92 hrs, Volume= 0.162 af
Outflow = 3.72cfs @ 11.93 hrs, Volume= 0.162 af, Atten=2%, Lag= 0.8 min
Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.5 fps, Min. Travel Time= 0.4 min
Avg. Velocity = 1.8 fps, 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 storage and discharge data
72.0" Diameter Pipe, n=0.010
Length= 100.0' Slope= 0.0100""
Reach 3R: (new node)
Hydrograph
T £ " E Inflow
o @ : % D Outfiow|
G3 Inflow Area=1.274 ac
Peak Depth=0.25"
a7 Max Vel=4.5 fps
D=72.0"
3 T n=0.010
L L=100.0"
¢ o ; ., S=0.0100'"
7 : B ‘Capacity=1,101.12 cfs
. , i iz
0 2 3 4 5 6 7 8B B 10 11 12 13 14 15 16 17 18 10 20 21 22 23 24
Time (hours)
East OSDF Type Il 24-hr Rainfall=4.70"
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Reach 5: east drainage channel

[65]} Waming: Inlet elevation not specified
Inflow Area = 23.628 ac, Inflow Depth > 2.88"
Inflow = 63.69cfs @ 12.24 hrs, Volume= 5.669 af
Outflow = 62.69cfs@ 12.30 hrs, Volume= 5.656 af, Atten=2%, Lag= 3.8 min
Routing by Stor-Ind+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 fps, Avg. Travel Time= 5.1 min
Peak Depth=2.01' @ 12.27 hrs
Capacity at bank full= 182.58 cfs
0.00' x 3.00' deep channel, n=0.030
Side Slope Z-value= 3.0 6.07 Top Width= 27.00'
Length= 440.0' Slope= 0.0050 '/
Reach 5: east drainage channel
Hydrograph
T S
5 Owtiow,

of | $=0.0080"7 -~ -
" Capacity=182.58 cfs

Flow (cfs)
o
@

; D> - K 2 22 7
o 1 2 3 4 5 6 7 8 8 lb 1m 12 ‘I:! 14 \%’ I.U 17 l‘ﬂ ‘|b 20 21 2‘2 23 2‘4
Time (hours)
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Reach 6: east drainage channel

[65) Waming: Inlet elevalion not specified

Inflow Area = 28.937 ac, Inflow Depth > 2.88"
Inflow = 73.28cfs @ 12.27 hrs, Volume= 6.935 af
Outflow = 7246cfs@ 12.32 hrs, Volume= 6.923 af, Atten= 1%, Lag= 3.1 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 fps, Avg. Travel Time= 4.1 min

Peak Depth= 1.87 @ 12.29 hrs

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 7 Top Width= 27.00
Length= 480.0' Slope= 0.0100 %/

Reach 6: east drainage channel
Hydrograph

Peak Depth=1.87"
" Max Vel=4.6 fps
n=0.030 - -
| L=480.0" .
$=0.0100"" " :
- Capacity=258.:21-cfs [

Flow (cts)

Y, R penits
6 7 8 © 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Tima {hours)
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Reach 8R: runoff diversion channel

[65] Waming: Inlet elevation not specified

Inflow Area= 39.037 ac, Inflow Depth > 3.02"
Inflow = 77.19cfs @ 12.40 hrs, Volume= 9.832 af
Outflow = 76.74 cfs @ 12.42 hrs, Volume= 9.825 af, Atten= 1%, Lag= 1.5 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.7 fps, Min. Travel Time= 0.9 min
Avg. Velocity = 1.6 fps, Avg. Travel Time= 2.0 min

Peak Depth= 1.73' @ 12.41 hrs

Capacity at bank full= 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'/" Top Width= 31.50'

Length= 190.0' Slope= 0.0071 "/

Reach 8R: runoff diversion channel
Hydrograph

2
E]
=
Q
=
?:
=
-0}

11
b
o
©
b

=l . | Peak Depth=1.73"

Max Vel=3.7-fp

e s
=l 1 n=0.030.. 0 ..
Sef 1 L=1900"
£ o]+ s=0.00711 -

 Capacity=989.53.cf

Time (haurs)
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Reach 7R: runoff diversion channel

[65] Waming: Inlet elevation not specified

Inflow Area = 33.527 ac, Inflow Depth > 2.95"
Inflow = 75.24 cfs@ 12.32 hrs, Volume= 8.256 af
Outflow = 74.18cfs @ 12.40 hrs, Volumes= 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= 3.6 fps, Min. Travel Time= 2.8 min
Avg. Velocity = 1.5 fps, Avg. Travel Time= 6.9 min

Peak Depth=2.14' @ 12.36 hrs

Capacity at bank full= 393.21 cfs

0.00' x 4.00' deep channel, n=0.030

Side Slope Z-value= 3.0 6.07 Top Width= 36.00'
Length= 610.0' Slope= 0.0050 7

Reach 7R: runoff diversion channel
Hydrograph

®I 1 Inflow-Area=33.527
o Peak Depth=2.14'
wf, | Max Vel=3.6 fps

1 1 n=n.030- -
1] L=610.0' -

=} 1 $=0.0050 '/

Capacity=393.21 cfsf§

Flow {cfs)
&

3 4 5 6 7 8 0 10 11 12 13 14 15 18 17 18 19 20 21 22 23 24

o 1
Time (hours)
East OSDF Type Il 24-hr Rainfall=4.70"
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Reach 9R: runoff diversion channel

[65) Waming: Inlet elevation not specified

Inflow Area = 39.767 ac, Inflow Depth > 3.037
Inflow = 77.10cfs @ 12.42 hrs, Volume= 10.037 af
Outflow = 76.74 cfs @ 12.44 hrs, Volume= 10.030 af, Atten= 0%, Lag= 1.2 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.5 fps, Min. Travel Time= 0.6 min
Avg. Velocity = 1.7 fps, Avg. Travel Time= 1.7 min

Peak Depth= 1.51' @ 12.43 hrs

Capacity at bank full= 1,307.31 cfs

6.00' x 5.50' deep channe!, n=0.030

Side Slope Z-value= 3.0 4.0'7 Top Width= 44.50'
Length= 170.0' Slope= 0.0083 /'

Reach 9R: runoff diversion channel

Hydrograph

| . : B [nflow
o ; . i . 0 Outflow
> Inflow Area=39.767 Gi=8!
n| .| Peak Depth=1.51" ﬁ
| | Max Vel=4.5 fps i
=l | n=0.030 ]
ol L=tn0g -
€l | S=0.0083° - § g
»1 | Capacity=1,307.31 cf§ 9:"
151, %

_‘\
R

Time (hours)
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Reach 10AR: (new node)

[65] Waming: Inlet elevation not specified

Inflow Area =
Inflow =
Outflow =

40.577 ac, Inflow Depth > 3.04"
77.12cfs @ 12.44 hrs, Volume=
76.26 cfs @ 12.52 hrs, Volume=

10.265 af
10.235 af, Atten= 1%, Lag=4.5 min

Rauting by Stor-Ind+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

Peak Depth= 1.37 @ 12.47 brs

Capacity at bank full= 2,114.41 cfs

10.00' x 6.50' deep channel, n=0.030

Side Slope Z-value= 6.0 3.0 7 Top Width= 68.50'
Length= 530.0' Slope= 0.0050 '/

Reach 10AR: (new node)
Hydrograph

w I
= Inflow Area=40.577 C
| . | Peak Depth=1.37"
o1 | Max Vel=3.4 fps
55 I

n=0.030

L=530.0" . ..
$=0.0050°F - - -~ §
Capacity=2,114.41.cf§

Flow (cfa)

Time (hours)
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Reach 12R: runoff diversion channel

(65) Waming: Inlet elevation not specified

Inflow Area =
Inflow =
Outflow =

44,327 ac, Inflow Depth > 3.03"
78.50cts @ 12.52 hrs, Volume=
78.00cfs @ 12.55 hrs, Volume=

11.188 af
11.174 af, Atten= 1%, Lag= 1.9 min

Routing by Stor-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 fps, Avg. Travel Time= 3.2 min

Peak Depth= 1.15'@ 12.53 hrs

Capacity at bank full= 317.79 cfs

14.00' x 2.45' deep channel, n=0.030

Side Slope Z-value= 3.0 4.3"7 Top Width= 31.89'
Length= 240.0' Slope= 0.0063 7

Reach 12R: runoff diversion channel
Hydrograph

" Inflow'‘Area=44.3
Peak Depth=1.15"
Max Vel=3.7 fps
n=0.030 =

L=24000"" "

ot =0.0063 /" -

Capacity=317.79.cf

s 868RIABHR

Flow {cfs)
a
&
N

© 1 2 3 4 5 8 7,8 8 101 1213 14 15 16 17 18 19 20 21 22 23
Timo (hours)

66136

East OSDF Type Il 24-hr Rainfall=4.70"
Prepared by {enter your company name here} Page 62
HydroCAD® 7.10_s/n 0008298 © 2005 HydroCAD Software Solutions LLC 4/3/2006
Reach 11: new CMP arch
[52] Hint: Inlet conditions not evaluated
[65] Waming: Inlet elevation not specified
Inflow Area = 44,327 ac, Inflow Depth > 3.03"
Inflow = 78.55cfs @ 12.51 hrs, Volume= 11.189 af
Outflow = 78.50cfs @ 12.52 hrs, Volume= 11.188 af, Atten=0%. Lag= 0.2 min
Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 6.6 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 2.6 fps. Avg. Travel Time= 0.3 min
Peak Depth= 1.57' @ 12.51 hrs
Capacity at 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
Length= 40.0' Slope=0.0022
Reach 11: new CMP arch
Hydrograph
o ) ) E Inflow
O Outfiow|

£21- | n=0.010 .
el | L=a0.0°

wt 4 $=0.0022°1 @
- Capacity=522.31 cfs

75 Z ikl
i’ ‘. Z 7,

® 10 11 12 13 14 15 16 17 18 10 20 21 22 23 24
Time (hours)

East OSDF
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Reach 13R: runoff diversion channel

[65) Waming: Inlet elevation not specified

Inflow Area =
Inflow
Outflow

104.339 ac, Inflow Depth > 2.43"
143.58cfs @ 12.53 hrs, Volume=
142.73cfs @ 12.58 hrs, Volume=

21.140 af

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.3 fps, Min. Travel Time= 1.8 min
Avg. Velocity = 1.4 fps, Avg. Travel Time= 5.5 min

Peak Depth= 1.25' @ 12.55 hrs

Capacity at bank full= 346.63 cfs

23.11" x 2.06" deep channel, n=0.030

Side Slope Z-value= 2.3 4.0/ Top Width= 36.09'
Length= 450.0' Slope= 0.0067 '/

Reach 13R: runoff diversion channel
Hydrograph

{7 | Peak'Depth=1.25'" -
wi | Max Vel=4.3 fps

1 | L=450.0"
o - $=0.0067 '/’ .
i (::apaci’gy=346;63 cfs

Flow {cfa)

10 11 12 13 14 15 18 17 18 18 20 21 22 23 24
Time (hours)

21.088 af, Atten= 1%, Lag= 3.0 min

on
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Reach 14: east runon channel

[65) Waming: Inlet elevation not specified

Inflow Area = 0.121 ac, Inflow Depth > 2.54"
Inflow = 0.52cfs@ 11.98 hrs, Volume= 0.026 af
Outflow = 0.38cfs @ 12.17 hrs, Volume= 0.025 af, Atten=27%, Lag= 11.3 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.9 fps, Min. Travel Time= 7.6 min
Avg. Velocity = 0.4 fps, Avg. Travel Time= 19.1 min

Peak Depth= 0.33' @ 12.04 hrs

Capacity at bank full= 22.78 cfs

0.00' x 1.50' deep channel, n=0.030

Side Slope Z-value= 3.0 5.0/ Top Width= 12.00'
Length= 420.0' Slope= 0.0040"/

Reach 14: east runon channel

Hydrograph

e “rees sl Iiflow Area=0421.ac”

: fo e == E '_P_féak"Deptl_i=0.32{' :

B I R U B :Max Vel=0.9 fps .
L A R T T B - -.n=0.030 -
% 03] L S . N P "':L;=420'.'0'
2 025 . d & o ) . S=0.0040"/'

::. . T o | Capacity=22,78 cfs -

u|;il567é9mn|z|:||4|515|7|Bm202|zzz:u

Time (hours)
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Reach 16: east runon channel

[65] Waming: Inlet elevation not specified

Inflow Area = 3.590 ac, Inflow Depth > 2.22"
Inflow = 9.76cfs @ 12.10 hrs, Volume= 0.664 af
Outflow = 8.33cfs @ 12.19 hrs, Volume= 0.661 af, Atten=4%, Lag= 4.9 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.6 fps, Min. Travel Time= 2.7 min
Avg. Velocity = 1.0 fps, Avg. Travel Time= 6.7 min

Peak Depth= 0.98' @ 12.14 hrs
Capacity at bank full= 256.58 cfs

0.00' x 3.40' deep channel, n=0.030

Side Slope Z-value= 2.5 5.0'/ Top Width= 25.50'
Length= 420.0' Slope= 0.0074 "

Reach 16: east runon channel
Hydrograph

of | Inflow-Area=3.590
2] Peak Depth=0.98"
° Max Vel=2:6 fps~

. | n=0.030
£l | =420l
£ $=0.0074

i Capacity-256 58

f{{{// ///////

o 4
© 1 2 3 4 5 8 7 B 8 1011 12 13 14 15 18 17 18 10 20 21 22 23 26
Time (hours)
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Reach 15: east runon channel

[65] Waming: Inlet elevation not specified

Inflow Area = 0.882 ac, Inflow Depth > 2.54"
Inflow = 3.20cfs@ 12.01 hrs, Volume= 0.186 af
QOutflow = 282cfs@ 12.12 hrs, Volume= 0.186 af, Atten= 12%, Lag= 6.6 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.8 fps, Min. Travel Time= 3.9 min
Avg. Velocity = 0.7 fps, Avg. Travel Time= 9.9 min

Peak Depth= 0.64' @ 12.05 hrs
Capacity at bank full= 61.62 cfs

0.00' x 2.00' deep channel, n= 0.030

Side Slope Z-value= 3.0 507 Top Width= 16.00°
Length= 420.0° Slope= 0.0063 '/

Reach 15: east runon channel

Hydrograph
Inflow:Area=0.882 a
| | Peak Depth=0.64" =5
Max Vel=1.8fps [}
. .| | n=0.030 g
t L=420.0" g
s $=0.0063 /' 5
N Capacity—61 .62 cfs &
7
S h s el e mnE P ‘51 16 17 18 19 20 | 22 23 20
Tims (hours]
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Reach 17: east runon channel

[65] Waming: Inlet elevation not specified

Inflow Area = 5.196 ac, Inflow Depth> 2.13"
Inflow = 1243 cfs @ 12.18 hrs, Volume= 0.923 af
Outflow = 12.07cfs @ 12.25 hrs, Volume= 0.921 af, Atten= 3%, Lag= 4.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.2 fps, Min. Travel Time= 2.2 min
Avg. Velocity = 1.3 fps, Avg. Trave! Time= 5.3 min

Peak Depth=0.92' @ 12.21 hrs

Capacity at bank full= 436.18 cfs

0.00' x 3.50' deep channel, n=0.030

Side Slope Z-value=4.0 5.0/ Top Width= 31.50'
Length= 420.0' Slope=0.0125""

Reach 17: east runon channel

Hydrograph
©l 1 Inflow'Area=5.196
1| Peak Depth=0.92"
er . | Max Vel=3.2 fps

_ 1 | n=0.030

.| L=420.0"

fel | =0.01257
.|~ | Capacity=436.18 c

B 10 11 12 13 14 15 16 17 18 19 20 21 22 23
Time (hours)
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Reach 18: east runon channel

[65] Waming: Inlet elevation not specified

Inflow Area = 11.718 ac, Inflow Depth > 2.07"
Inflow = 21.43cfs @ 12.27 hrs, Volume= 2.022 af
Outflow = 20.99cfs@ 12.33 hrs, Volume= 2.017 af, Atten=2%, Lag= 3.7 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.7 fps, Min. Travel Time= 2.0 min
Avg. Velocity = 1.6 fps, Avg. Travel Time= 4.5 min

Peak Depth= 1.38' @ 12.30 hrs

Capacity at bank full= 169.20 cfs

0.00' x 3.00' deep channel, n=0.030

Side Slope Z-value= 3.0/ Top Width= 18.00'
Length= 440.0' Slope= 0.0100 7

Reach 18: east runon channel
Hydrograph

| inflow-Area=11.718 =z
. Peak Depth=1.38'
Max Vel=3.7 fps

- n=D.030 -
{71 L=4400" .-

ok | $=0.01007 .
1. Capacity=169.20 cfs

Flow {cts)

LAY A =
2 3 4 5 6 7 8 B 10 11 12 13 14 15 16 17 18 18 20 21 22 23 24

Time (hours)
East OSDF Type Il 24-hr Rainfall=4.70"
Prepared by {enter your company name here} Page 71
HydroCAD® 7.10_s/n 000828 © 2005 HydroCAD Software Solutions LLC 4/3/2006

Reach 20: east runon channel

[65] Waming: Inlet elevation not specified

Inflow Area = 34.164 ac, Inflow Depth > 1.96™
Inflow = 43.35cfs @ 12.39 hrs, Volume= 5.587 af
Outflow = 43.26cfs @ 12.40 hrs, Volume= 5.586 af, Atten= 0%, Lag= 0.5 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.2 fps, Min. Travel Time= 0.3 min
Avg. Velocity = 2.0 fps, Avg. Travel Time= 0.6 min

Peak Depth= 1.87'@ 12.39 hrs

Capacity at bank full= 153.84 cfs

‘0.00' x 3.00' deep channel, n=0.030

Side Slope Z-value= 3.0/ Top Width= 18.00'
Length= 75.0' Slope= 0.0083 7

Reach 20: east runon channel
Hydrograph

: I'nf'lowvArea=34.164

21”1 Peak Depth .
3. | Max Vel=4.2fps .
wf | n=0.030 -

=l "1 L=75.0"

Flow (cfs)

$£0.00837"
Capacity=153.84 cfsp Ay e B )

a3

2

a5

enarca
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Reach 19: east runon channel

(65] Waming: Inlet elevation not specified

Inflow Area = 23.571 ac, Inflow Depth > 1.97"
Inflow = 38.43cfs@ 12.32 hrs, Volume= 3.868 af
Outflow = 37.75cts @ 12.41 hrs, Volume= 3.855 af, Atten=2%, Lag= 5.2 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.8 fps, Min. Trave! Time= 2.8 min
Avg. Velocity = 1.2 fps, Avg. Trave! Time= 6.4 min

Peak Depth=0.91'@ 12.36 hrs

Capacity at bank full= 911.12 cfs

0.00' x 3.00' deep channel, n=0.030

Side Slope Z-value= 3.0 30.0 7 Top Width= 99.00'
Length= 470.0' Slope= 0.0090 7

Reach 19: east runon channel
Hydrograph

“| Inflow Area=23.571

| Peak Depth=0.91"
7 | Max Vel=2;8 fps
| h=0.030

¥RYEIERYEEL

7 . =k g -
£ . | LEATDN .
©w| 71 $50.0090""
16 %
i - | Capacity=911.12.cfs
124 7 1 - 3 . e . o o ]
104 - .
8
L
b AHE, A A
b A, . .k 2
0 1 2 3 4 5 6 7 8 8 10 11 12 13 14 15 16 17 18 10 20 21 22 23 24
Time {hours)
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Reach 21: east runon channel

[65] Waming: Inlet elevation not specified

inflow Area = 38.587 ac, Inflow Depth > 1.91"
Inflow = 45.89cfs @ 12.48 hrs, Volume= 6.150 af
Outflow = 4584 cfs @ 12.49 hrs, Volume= 6.148 af, Atten= 0%, Lag= 0.5 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.5 fps, Min. Travel Time= 0.2 min
Avg. Velocity = 1.8 fps, Avg. Travel Time= 0.6 min

Peak Depth= 1.84' @ 12.48 hrs

Capacity at bank full= 169.20 cfs

0.00' x 3.00' deep channel, n=0.030

Side Slope Z-value= 3.0/ Top Width= 18.00"
Length= 65.0' Slope=0.0100 "

Reach 21: east runon channel

Hydrograph
o] 7 | Inflow Area=38.587
w Peak Depth=1.84’
5] M.ax Ve|=4.5fp8
cwfp | N=0.030
fo |S=0.01007 @ ;
«} | Capacity=169.20 cfs §
D 1 2 3 4 5 8 7 8 9 10 11 12 13 14 15 16 17 18 18 20 21 22 23 24

Time (hours)
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Reach 22: east runon channel

[65] Waming: Inlet elevation not specified

Inflow Area = 38.989 ac, Inflow Depth> 1.92°
Inflow = 46.33cfs @ 12.49 hrs, Volume= 6.230 af
Outflow = 46.18cfs @ 12.51 hrs, Volume= 6.225 af, Atten= 0%, Lag= 1.2 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.5 fps, Min. Trave! Time= 0.7 min
Avg. Velocity = 1.8 fps, Avg. Trave! Time= 1.7 min

Peak Depth= 1.85 @ 12.49 hrs
Capacity at bank full= 364.40 cfs

0.00' x 4.00' deep channel, n=0.030

Side Slope Z-value= 3.0/ Top Width= 24.00"
Length= 190.0' Slope= 0.0100 "

Reach 22: east runon channel

Hydrograph
: Inflow Area=38.989 1
.| | Peak Depth=1.85" @l
o | MaxVel=4.5 fps %
_.| 1 n=0.030 v
£ 17| =1%0.0° 7
£ 1| $=0.0100 T 3 g
wp | Capacity=364.40 cfs 2
o /7///;%17&7///’,/ /i &

0 1 2 3 4 5 6 7 B D 10 11 12 12 14 15 16 17 18 19 20 21 22 23 24

Tima (hours)
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Reach 24: runon channel

[65] Waming: Inlet elevation not specified

Inflow Area = 50.226 ac, Inflow Depth > 1.94"
Inflow = 57.15cfs @ 12.47 hrs, Volume= 8.110 af
Outflow = 56.99 cfs @ 12.49 hrs, Volume= 8.102 af, Atten= 0%, Lag= 1.1 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 2
Max. Velocity= 4.0 fps, Min. Travel Time= 0.7 min
Avg. Velocity = 1.4 fps, Avg. Travel Time= 1.9 min

Peak Depth= 1.19'@ 12.48 hrs

Capacity at bank full= 153.54 cfs

8.50' x 2.00' deep channel, n=0.030

Side Slope Z-value= 3.0 /' Top Width= 20.50'
Length= 160.0' Slope= 0.0075 "

Reach 24: runon channel
Hydrograph

“1 .| Inflow Area=50.226 &g

i Peak Depth=1.19'
s | MaxVel=4.0fps

_«| | n=0.030

£x1 1 L=160.0"

€71 18=0.0075"7.

»| ~ | Capacity=153.54-cfs

£ el

9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Time {hours)
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Reach 23: new CMP culverts

[52) Hint: inlet conditions not evaluated
[65] Waming: Inlet elevation not specified

Inflow Area = 42.526 ac, Inflow Depth > 1.94"
Inflow = 48.76 cfs @ 12.51 hrs, Volume= 6.861 af
Outflow = 48.70cfs @ 12.52 hrs, Volume= 6.858 af, Atten=0%, Lag= 0.5 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 5.4 fps, Min. Trave! Time= 0.3 min
Avg. Velocity = 2.1 fps, Avg. Travel Time= 0.7 min

Peak Depth= 1.31' @ 12.52 hrs

Capacity at 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

Length= 92.0' Slope= 0.0059

Reach 23: new CMP culverts

Hydrograph
5 Whwi
0 Inflow-Area=42.526 a3
s Peak-Depth=1.31"
«| 1 Max Vel=5.4 fps
s | D=72.0" - -
£« | n=0.018
ézs: L=9201 e W B
2 $=0.0059 '/
*{ 1 Capacity=468.67 cfs
10- y
8]
o n1bu1&|':|‘u‘15|h-:7v|a'mlzn’zuzzza.z}
Time (hours)
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Reach 25: new CMP arch

[52] Hint: Inlet conditions not evaluated
[65] Waming: Inlet elevation not specified

Inflow Area = 55.464 ac, Inflow Depth > 1.96"
inflow = 64.24 cfs@ 12.45 hrs, Volume= 9.057 af
Outflow = 64.22 cfs@ 12.46 hrs, Volume= 9.055 af, Atlen= 0%, Lag= 0.3 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 5.9 fps, Min. Travel Time= 0.2 min :
Avg. Velocity = 2.3 fps, 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 "

Reach 25: new CMP arch
Hydrograph

inflow Area=55.464 3
Peak Depth=1.49"
Max Vel=5.9 fps
D=72.0"

n=0.018
1 L=63.0"- .. .. ...
$=0.0060"/" - -
Capacity=475.34 cfs

Flow (cfs)

© i 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 W
Tima (hours)
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Reach 26: runon channel

[65) Waming: Inlet elevation not specified

Inflow Area = 55.464 ac, Inflow Depth > 1.96"
Inflow = 64.22cfs @ 12.46 hrs, Volume= 9.055 af
Qutflow = 64.05cfs @ 12.49 hrs, Volume= 9.044 af, Atten=0%, Lag= 2.0 min

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 fps, Avg. Travel Time= 2.7 min

Peak Depth= 2.20' @ 12.47 hrs
Capacity at bank full= 90.11 cfs

0.00' x 2.50' deep channel, n=0.030

Side Slope Z-value= 3.0/ Top Width= 15.00'
Length= 300.0' Slope= 0.0075""

Reach 26: runon channel
Hydrograph

Inflow Area=55.464
Peak Depth=2.20" "~
| Max Vel=4.4 fps
L n=0.030_

“1 1 L=300.0’
$=0.0075"/"

- | Capacity=90.11 cfs

2 3883

Flow (chs)

7% A sl o
2 3 4 5 8 7 8 9 10 11 12 13 W4 15 18 17 18 19 20 21 22 23 4
Time (hours)
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Reach 29: east runon channel

(65) Waming: Inlet elevation not specified

Inflow Area = 39.914 ac, Inflow Depth > 1.93"
Inflow = 47.10cfs @ 12.50 hrs, Volume= 6.407 af
Outflow = 46.92cfs @ 12.53 hrs, Volume= 6.400 af, Atten=0%, Lag= 1.5 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= 0.8 min
Avg. Velocity = 1.9 fps, Avg. Travel Time= 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-value= 3.0'/ Top Width= 21.00"
Length= 230.0' Slope= 0.0100 "

Reach 29: east runon channel
Hydrograph

“1 1 Inflow Area=39:914
“l. | Peak Depth=1.86"" "

Max Vel=4.6 fps
1 1 n=n.030
1. | L=230.0"
3 B N - &
& N S=_0.0100 VA
o Capacity=255.23 cfs

© 10 11 12 13 14 15 16 17 18 10 20 21 22 23 24
Time (haurs)
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Reach 27: new CMP arch

[52] Hint: Iniet conditions not evaluated
[65] Waming: Inlet elevation not specified

Inflow Area = 57.147 ac, Inflow Depth> 1.97"
Inflow = 65.00 cfs @ 12.48 hrs, Volume= 9.364 af
Outflow = 64.89cfs @ 12.49 hrs, Volume= 9.360 af, Atten=0%, Lag= 0.6 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 2
Max. Velocity= 5.2 fps, Min. Travel Time= 0.3 min
Avg. Velocity = 2.0 fps, Avg. Travel Time= 0.9 min

Peak Depth= 1.64' @ 12.49 hrs
Capacity at bank full= 398.58 cfs

A factor of 2.00 has been applied to the supplied storage and discharge data
72.0" Diameter Pipe, n=0.018

Length= 106.0' Slope= 0.0042 '/

Reach 27: new CMP arch

Hydrograph
ke P :
. Inflow.Area=57.147.3 :
L Peak Depth=1.64" B
:' Max Vel=5.2 fps
|~ D=T2:,0"
ol 1 n=0.018
27| L=106.0".
2/ $=0.0042"'/"
2 Capacity=398.58 cfs
15
& 7’ 7
0012315 HBIO"IZi':‘IA‘IS’IB‘”H;lvﬂ.ZDAZI‘ZZZﬂ‘ZI
Time (haurs)
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Reach 30: east runon channel

[65) Waming: Inlet elevation not specified

Inflow Area = 38.587 ac, Inflow Depth> 1.91%
Inflow = 4598 cfs @ 12.48 hrs, Volume= 6.150 af
Outflow = 45.89cfs @ 12.48 hrs, Volume= ' 6.150 af, Atten=0%, Lag= 0.2 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs / 2
Max. Velocity= 4.5 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 1.8 fps, Avg. Travel Time= 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/ Top Width= 15.00"
Length= 30.0' Slope= 0.0100 7"

Reach 30: east runon channel

Hydrograph
«| | Inflow Area=38.587
| - | Peak Depth=1.84""
.| | Max Vel=4.5 fps ’
o} | n=0.030 o
fM =00 @B
£of | $=0.01007 - .
«} | Capacity=104.05 cfs 2
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Reach 31: culvert

[52] Hint: Inlet conditions not evaluated
[65] Waming: Inlet elevation not specified

Inflow Area = 1.317 ac, Inflow Depth > 2.557
Inflow = 6.54cfs@ 11.91 hrs, Volume= 0.279 af
Outflow = 6.3dcfs@ 11.91 hrs, Volume= 0.279 af, Atten= 3%, Lag= 0.5 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 5.1 fps, Min. Travel Time= 0.3 min
Avg. Velocity = 1.8 fps, Avg. Travel Time= 0.8 min

Peak Depth= 0.34' @ 11.91 hrs

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

Length= 80.0' Slope=0.0125""

Reach 31: culvert
Hydrograph

-Inflow Area=1.317.ac.
.Peak Depth=0.34'
Max Vel=5.1 fps

© D=72.0"

- n=0.012

L=80.0'

$=0.0125""
‘Capacity=1,025.91 cfs

Flow (cfa)
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Pond 1P: (new node)
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Pond 1P: (new node)

Inflow Area = 38.587 ac, Inflow Depth> 1.98"

Inflow = 49.32cfs @ 12.39 hrs, Volume= 6.362 af

Outflow = 4598 cfs @ 12.48 hrs, Volume= 6.150 af, Atten=7%, Lag= 5.4 min

Primary = 4598 cfs @ 12.48 hrs, Volume= 6.150 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Starting Elev= 592.00' Surf.Area= 0.342 ac Storage= 0.691 af

Peak Elev= 693.91' @ 12.48 hrs Surf.Area= 0.609 ac Storage= 1.584 af (0.893 af above start)
Plug-Flow detention time= 101.8 min calculated for 5.448 af (86% of inflow)

Center-of-Mass det. time= 18.3 min ( 878.5- 860.2 )

Volume Invert _ Avail.Storage Storage Description

#1 589.30' 1.634 af Custom Stage Data (Conic) Listed below
Elevation Surf.Area Inc.Store Cum.Store Wet.Area
(feet) (acres) (acre-feet) (acre-feet) (acres)
589.30 0.186 0.000 0.000 0.186
590.00 0.210 0.139 0.139 0.211
591.00 0.278 0.243 0.382 0.279
592.00 0.342 0.309 0.691 0.344
593.00 0.463 0.401 1.092 0.465
594.00 0.624 0.542 1.634 0.627
Device _Routing invert Outlet Devices

#1  Primary 592.00' Special & User-Defined
Head (feet) 0.00 0.01 0.18 0.51 1.01 1.34 1.67 2.00
Disch. (cfs) 0.000 0.000 0.080 1.330 8.210 17.570 31.730 51.470

rimary OutFlow Max=45.80 cfs @ 12.48 hrs HW=593.91' (Free Discharge)
=Special & User-Defined (Custom Controls 45.80 cfs)

East OSDF Type Il 24-hr Rainfall=4.70"
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Pond 3P: Borrow Area Basin

inflow Area = 161.996 ac, inflow Depth > 2.20"

Inflow = 174.95cfs @ 12.59 hrs, Volume= 29.676 af

Outflow = 0.00cfs@ 0.00 hrs, Volume= 0.000 af, Atten= 100%, Lag= 0.0 min
Primary = 0.00cfs@ 0.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Peak Elev= 574.21' @ 24.00 hrs Surf.Area= 7.679 ac Storage= 29.662 af
Plug-Flow detention time= (not calculated: initial storage excedes outfiow)
Center-of-Mass det. time= (not calculated: no outflow)

Volume Invert  Avail.Storage _Storage Description

#1 570.00' 35.760 af Custom Stage Data (Conic) Listed below
Elevation Surf.Area Inc.Store Cum.Store Wet.Area
(feet) (acres) {acre-feet) (acre-feet) {acres)
570.00 6.391 0.000 0.000 6.391
571.00 6.687 ' 6.538 6.538 6.690
572.00 7.017 6.851 13.390 7.023
573.00 7.290 7.153 20.543 7.300
574.00 7.613 7.451 27.984 7.626
575.00 7.921 7.766 35.760 7.938
Device _Routing invert Oullet Devices

#1 Device 2 575.30' 48.0" Horiz. Orifice/Grate X 2.00  Limited to weir flow C=0.600
#2  Primary 569.80' 48.0" x 200.0' long Cuivert X 2.00 Ke= 0.700

Outlet Invert= 569.00' S=0.0040 7 Cc=0.900 n=0.024
#3  Primary 578.00° 20.0' long Broad-Crested Rectangular Weir

Head (feet) 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

rimary OutFlow Max=0.00 cfs @ 0.00 hrs HW=570.00' (Free Discharge)
%ia:ulven (Passes 0.00 cfs of 0.26 cfs potential flow)
=Orifice/Grate ( Controis 0.00 cfs)
-3=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Pond 3P: Borrow Area Basin
Hydrograph
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Subcatchment P1R: construction laydown area Runoff Area=0.480 ac Runoff Depth>2.81"
Flow Length=100' Tc=8.4 min CN=82 Runoff=2.20 cfs 0.115 af

Subcatchment P2R: construction laydown area Runoff Area=0.214 ac Runoff Depth>2.81"
Flow Length=110' Tc=8.3 min CN=82 Runoff=0.86 cfs 0.050 af

Subcatchment QN: runon north of borrow area Runoff Area=0.170 ac Runoff Depth>2.54"
Flow Length=100' Tc=11.8 min CN=78 Runoff=0.62 cfs 0.036 af

Peak Depth=0.84' Max Vel=2.5 fps Inflow=8.20 cfs 0.658 af
n=0.030 L=400.0' S=0.00757 C i 24.60cfs O .87 cfs 0.656 af

Reach 1: west channel

Peak Depth=1.38" Max Vel=3.3 fps Inflow=25.75 cfs 1.943 af
n=0.030 L=400.0' S=0.0075 Capacity=424.60cfs Outflow=25.10cfs 1.939al

Reach 2: west channel

Peak Depth=1.66' Max Vel=3.7 fps Inflow=41.23 cfs 3.240 af
n=0.030 L=400.0' S=0.0075' C. ity=424.60 cfs Outfl .35 cfs 3.234 af

Reach 3: west channel

Peak Depth=1.86' Max Vel=4.0 fps Inflow=55.70 cfs 4.566 af
n=0.030 L=80.0' S=0.0076"/ Capacity=426.17 cfs Outflow=55.45 cfs 4.585 af

Reach 4: west channel

Peak Depth=1.52" Max Vel=4.9 fps Inflow=55.45 cls 4.565 af
D=72.0" n=0.024 L=95.0' $=0.0075"7 C ity=386.64 cfs Outik .23 cfs 4.563 af

Reach §: culvert

Peak Depth=1.86' Max Vel=4.0 fps Inflow=55.23 cfs 4.563 af
n=0.030 L=380.0' $=0.0075"7 C i .60 cfs Outfl 4.31cfs 4.555af

Reach 6: west channe!

Reach 7AR: Haul Road Culvert 1 Peak Depth=2.44' Max Vel=5.4 fps Inflow=57.96 cfs 6.100 af
D=72.0" n=0.024 L=815" S=0.0053"" Capacity=166.63 cfs Outflow=57.80 cis 6.088 af

Reach 7BR: Channel between GIS 14 & 15  Peak Depth=2.37" Max Vel=2.6 fps Inflow=57.88cfs 6.171 al
n=0.030 L=100.0' S=0.00237 C ity=200.78 cfs Outfk 7.49 cfs 6.167 af

Reach 7CR: Rimia Parking Lot Cuivert Peak Depth=1.80' Max Vel=8.4 fps Inflow=65.26 cfs 7.227 af
D=72.0" n=0.013 L=286.0' S=0.00489'7 Capacity=2086.41cfs Outflow=63.02 cfs 7.222 af

Reach 7DR: Runoff Drainage Channel south Peak Depth=1.48" Max Vel=3.5 fps Inflow=78.17 cfs 8.067 af
n=0.030 L=340.0' $=0.0062'7 Capacity=1440.47 cfs Outflow=73.83 cfs 8.054 af

Peak Depth=2.08' Max Vel=3.9 fps Inflow=81.38cfs 8.118 af
n=0.030 L=75.0' $=0.0048‘T C: i 05.20cfs O 0.36 cfs 9.114 af

Reach BAR: west channe!

Reach 8BR: Culvert at Sed Basin 2 entrance Peak Depth=1.67" Max Vel=7.0 fps Inflow=80.36 cfs 9.114 af
D=72.0" n=0.013 L=30.0' $=0.0040'" Capacity=535.70 cfs Outflow=80.13cfs 9.114 af

Peak Depth=2.17" Max Vel=6.7 fps Inflow=91.07 cfs 9.164 af
728.12 cfs  Outfk .57 cfs 0.162 af

Reach 8CR: Channel into Sed Basin 2
n=0.030 L=62.7" $=0.0150"7 C

Reach 9AR: Extended Drainge Channel Sout Peak Depth=0.77' Max Vel=1.6 fps Inflow=10.05 cfs 0.877 af
n=0.030 L=3985.0' $=0.0020 "7 Capacity=102.00 cfs Outflow=15.84 cfs 0.872 af
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-ind method

Runoff Area=2.730 ac  Runoff Depth>2.88"
Flow Length=670' Tc=18.3 min CN=83 Runoff=8.20 cfs 0.658 al

Subcatchment A: vegetated final cover

Runoff Area=5.342 ac Runoff Depth>2.89"
Flow Length=850" Tc=19.0 min CN=83 Runofi=17.63 cfs 1.287 af

Subcatchment B: vegetated final cover

Runoff Area=5.388 ac  Runoff Depth>2.89"
Flow Length=845' Tc=18.0 min CN=83 Runoff=17.82 cfs 1.301 af

Subcatchment C: vegetated final cover

Runoff Area=5.530 ac Runoff Depth>2.89"
Flow Length=850' Tc=18.0 min CN=83 Runoff=18.25 cfs 1.332 af

Subcatchment D: vegetated final cover

ER: d final cover Runoff Area=5.320 ac  Runoff Depth>3.48"
Flow Length=1,100' Tc=4.2 min CN=B9 Runoff=32.56 cfs 1.544 af

Sut F1R: non- d final cover Runoff Area=0.818 ac  Runoff Depth>3.48"
Flow Length=703' Tc=2.89 min CN=88 Runoff=5.78 cfs 0.267 af

b F2R: d final cover Runoff Area=2.730 ac Runoff Depth>3.48"
Flow Length=638"' Tc=2.8 min CN=88 Runofi=17.20 cfs 0.793 af

t FR: d final cover/construction lay Runoff Area=2.910 ac Runoff Depth>3.49"
Flow Length=425' Tc=1.9 min CN=80 Runoff=18.22 cfs 0.845 af
Sub GR: no d final cover Runoff Area=0.270 ac Runoff Depth>3.48"

Flow Length=450' Tc=2.3 min CN=88 Runoff=1.67 cfs 0.078 af

Subcatchment J1R: construction laydown area Runoff Area=0.312 ac Runoff Depth>2.81"
Flow Length=54' Tc=2.8 min CN=82 Runoff=1.66cfs 0.073 af

Subcatchment KR: runon north of borrow area Runoff Area=3.020 ac Runoff Depth>3.48"
Flow Length=480' Tc=2.5 min CN=89 Runoff=19.05 cfs 0.877 af

Subcatchment LR: construction laydown area Runoff Area=1.540 ac Runoff Depth>2.79"
Flow Length=360" Tc=30.7 min CN=82 Runoff=3.68 cfs 0.358 af

Subcatchment MR: runon north of borrow area Runoff Area=0.675 ac Runoff Depth>2.54"
Flow Length=40' Tc=2.8 min CN=78 Runoff=3.30 cfs 0.143 af

N: co ion lay area Runoff Area=1.043 ac  Runoff Depth>2.80"
Flow Length=170" Tc=15.2 min CN=82 Runoff=3.73 cfs 0.244 af

Runoff Area=2.252 ac  Runoff Depth>4.46"

Subcatchment O: pond
Te=1.0 min CN=88 Runcff=16.67 cfs 0.838 af

West OSDF Type Il 24-hr Rainfall=4.70"
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Peak Depth=0.61" Max Vel=2.3 fps Inflow=16.31 cfs 0.850 af
n=0.030 L=76.0' S=0.0050"7 Capacity=566.70 cfs Outflow=16.03 cfs 0.849 af

Reach 9BR: channel
Reach 12R: Culvert from F Street Drainage Peak Depth=0.86' Max Vel=5.4 fps Inflow=15.84 cfs 0.872 af
D=72.0" n=0.013 L=65.0' S=0.0046'/ Capacity=287.72 c¢fs Outflow=15.83 cfs 0.871 af

Peak Depth=0.41" Max Vel=4.3 fps Inflow=3.68 cfs 0.358 af
D=72.0" n=0.013 L=120.0' S=0.0083 "7 Capacity=386.61cfs Outflow=3.68 cfs 0.358 af

Reach 13: culvert
Reach 14: Culvert from North Entrance Road Peak Depth=0.27" Max Vel=35 fps Inflow=3.28 cfs 0.178 af
D=72.0" n=0.024 L=112.0' S=0.0321'" Capacity=822.56 cfs Outflow=3.21 cfs 0.178 af

Reach 15N: Culvert adjacent to North Entran Peak Depth=0.17" Max Vel=2.6 fps Inflow=0.62 cfs 0.036 af
D=72.0" n=0.010 L=55.0' $=0.0055" Capacity=406.62 cfs Outflow=0.61 cfs 0.036 af -

Reach 16N: Channel east of North Entrance  Peak Depth=0.81' Max Vel=2.2 fps Inflow=3.60 cfs 0.179 af
n=0030 L=382.0' S=0.0069" Capacity=71.46cfs Outflow=3.28 cfs 0.178 af

Peak Elev=575.60" Storage=8.9860 af Inflow=101.95 cfs 10.780 af
Outflow=3.50 cfs 1.822 af

Pond 1P: Sedimentation Basin 2

Total Runoff Area=40.865ac Runoff Volume = 10.839 af Average Runoff Depth = 3.18"
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Subcatchment A: vegetated final cover

Runoff = 9.20cfs @ 12.11 hrs, Volume= 0.658 af, Depth> 2.89"

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

Area(ac) CN Description
2730 83

Tc Length Slope Velocity Capacity Description
(min) _(feet) _ (ftht) (ft/sec) (cfs)

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 04 Sheet Fiow,

Grass: Short n=0.150 P2=2.60"
0.5 180 0.1700 6.6 Shallow Concentrated Flow,

Unpaved Kv= 16.1fps
0.7 180 0.0075 42 75.84 Trap/Vee/Rect Channel Flow,
Bot.W=0.00' D=2.00' Z=3.0 & 6.0/ Top.W=18.00"' n=0.030

18.3 670 Total

Subcatchment A: vegetated final cover

Hydrograph
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Subcatchment B: vegetated final cover
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Subcatchment B: vegetated final cover

Runoff = 17.63cfs@ 12.11 hrs, Volume= 1.287 af, Depth> 2.89"

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

Area(ac) CN Description
5.342 83

Tc Length Slope Velocity Capaclty Description
min feet ftt ft/sec) (cfs’

6.9 90 0.0500 0.2 Sheet Flow,

Grass: Short n=0.150 P2=2.60"
38 60 0.1000 0.3 Sheet Flow,

Grass: Short n=0.150 P2=2.60"
6.4 150 0.1700 04 Sheet Flow,

Grass: Short n=0.150 P2=2.60"
Shallow Concentrated Flow,
Unpaved Kv= 16.1 fps
0.8 190 0.0075 4.2 75.84 Trap/Vee/Rect Channel Flow,
Bot.W=0.00" D=2.00' Z= 3.0 & 6.0/ Top.W=18.00' n=0.03(

0.5 200 0.1700 6.6

0.1 60 0.0100 150 423.51 Circular Channel (pipe),
Diam= 72.0" Area= 28.3 sf Perim= 18.8' r= 1.50' n= 0.013
0.5 200 0.0075 6.6 424.60 Trap/Vee/Rect Channel Fiow,

Bot.W=0.00' D=4.00' Z= 6.0& 2.0 7 Top.W=32.00' n=0.03(

19.0 950 Total
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Subcatchment C: vegetated final cover

Runoff = 17.82cfs @ 12.11 hrs, Volume= 1.301 af, Depth> 2.89"

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

Area(ac) CN Description
5.398 83

Tc Length Slope Velocity Capaclty Description
min feet fUft)  (ft/sec) (cfs

6.9 90 0.0500 0.2 Sheet Flow,

Grass: Short n=0.150 P2=2.60"
3.8 60 0.1000 03 Sheet Flow,

Grass: Short n=0.150 P2=2.60"
6.4 150 0.1700 04 Sheet Flow,

Grass: Short n=0.150 P2=2.60"
Shallow Concentrated Fiow,
Unpaved Kv= 16.1fps
42 75.84 Trap/Vee/Rect Channel Flow,
Bot.W=0.00" D=2.00" Z= 3.0 & 6.0/ Top.W=18.00' n= 0.030
0.1 60 0.0100 150  423.51 Circutar Channel (pipe),
Diam= 72.0" Area= 28.3 sf Perim= 18.8' = 1.50' n= 0.013
0.5 195 0.0075 6.6 424.60 Trap/Vee/Rect Channel Flow,
Bot.W=0.00' D=4.00' Z= 6.0 & 2.0'7 Top.W=32.00' n= 0.030

0.5 200 0.1700 6.6
0.8 190 0.0075

1.0 945 Total
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Flow (cfa)

Type Il 24-hr Rainfall=4.70"
Page 9

roCAD Software Solutions LLC 4/3/2006

[}

Subcatchment C: vegetated final cover
Hydrograph

CN=83

2

West OSDF

3

4

s

1| Type 1l 24-hr
Rainfall=4.70"

Runoff Area=5.399 ac :
Runoff Volume=1.301 af {~
Runoff Depth>2.89" B
Flow-Length=945"
Tc=19.0 min )

.///ﬂ///i?///ﬂf//iiﬂ/ﬁ//////{{ﬂ”

[

// i

10 11 12 13 14 15 16 17 18 19 20 21 22 W 24
Time (hours)

7 8 8

Type Il 24-hr Rainfall=4.70"
Prepared by {enter your company name here} Page 11
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Subcatchment D: vegetated final cover
Hydrograph
. 5 8 Runof|

Flow (cfa)

10
18:
W7

184"

154
14
13
12

E
10

0

© —muasna

1

Type 1l 24-hr-
Rainfali=4.70% " "’
Runoff Area=5:530 ac
- Runoff-Volume=
Runoff Depth>2.89"
-} Flow Length=950"
 Te=19.0 min-* e g

2

3

4

5

L O T

[}

.332-af

0
10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Time (houra)

i

7 8 9

West OSDF

Prepared by {enter your company name here}

HydroCAD® 7.10 s/n 000929 © 2005 HydroCAD Software Solutions LLC

Uuvl1adD

Type Il 24-hr Rainfall=4.70"
Page 10
4/3/2006

Subcatchment D: vegetated final cover

Runoff =

18.25cfs @ 12.11 hrs, Volume=

1.332 af, Depth> 2.89"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Type Il 24-hr Rainfall=4.70"

Area(ac) CN Description
6530 83
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ftiit)  (ft/sec) (cfs)
6.9 S0 0.0500 0.2 Sheet Flow,
Grass: Short n=0.150 P2=2.60"
38 60 0.1000 0.3 Sheet Flow,
Grass: Short n=0.150 P2=2.60"
6.4 150 0.1700 04 Sheet Flow,
Grass: Short n=0.150 P2=2.60"
0.5 205 0.1700 6.6 Shallow Concentrated Flow,
Unpaved Kv= 16.11fps
0.8 180 0.0075 42 75.84 Trap/Vee/Rect Channel Flow,
Bot.W=0.00' D=2.00' Z=3.0 &6.0 7 Top.W=18.00' n= 0.030
0.1 60 0.0100 156.0  423.51 Circular Channel (pipe),
Diam= 72,0 Area= 28.3 sf Perim= 18.8' = 1.50' n= 0.013
0.5 195 0.0075 6.6 424.60 Trap/Vee/Rect Channel Flow,
Bot.W=0.00' D=4.00' Z=6.0 & 2.0 " Top.W=32.00' n= 0.030
19.0 950 Total
West OSDF Type Il 24-hr Rainfall=4.70"

Prepared by {enter your company name here}
roCAD Software Solutions LLC

roCAD® 7.10_s/n 000928 © 2005 H

Page 12
4132006

Subcatchment ER: non-vegetated final cover

[49] Hint: Tc<2dt may require smaller dt

Runoff =

32.56cfs@ 11.94 hrs, Volume=

1.544 af, Depth> 3.48"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Type Il 24-hr Rainfall=4.70"

Area(ac) CN _ Description
5.320 89
Tc Length Slope Velocity Capacity Description
min’ feet! i/t ft/sec) (cfs)
0.9 110 0.0625 20 Sheet Flow,
Smooth surfaces n=0.011 P2=2.60"
0.4 45 0.1110 21 Sheet Flow,
Smooth surfaces n=0.011 P2=2.60"
0.8 150 0.1700 32 Sheet Flow,
Smooth surfaces n=0.011 P2=2.60"
05 200 0.1700 6.6 Shallow Concentrated Flow,
Unpaved Kv= 16.1 fps
14 510 0.0075 6.1 337.31 Trap/Vee/Rect Channel Flow,
BotW=0.00' D=3.50' Z= 3.0 & 6.0 7 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 Perim= 18.8' r= 1.50' n=0.013
42 1,100 Total
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Subcatchment ER: non-vegetated final cover Subcatchment F1R: non-vegetated final cover

Hydrograph
= : [49] Hint: Tc<2dt may require smaller dt
w0 f :
3] J . Runoff = 578cfs@ 11.93 hrs, Volume= 0.267 af, Depth> 3.48"
az: £ Type Il 24-hr
30 Rainfall=4.70" Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
S iniall=4. Type Il 24-hr Rainfall=4.70"
26 ‘Runoff Area=5.320 ac ~ ). Disserbil
4 3 .2 ea(ac schption
. Runoff Volume=1.544 af 0918 89
I» -Runoff Depth=3.48"
g 8 R P 5 Tc Length Slope Velocity Capacity Description
i, Flow Length=1,100 min) _(feet)  (fifft) (ft/sec) (cfs)
i c=4.2 min 0.8 90 0.0530 1.8 Sheet Flow,
12y T m Smooth surfaces n=0.011 P2=2.55"
w0} CN=89 0.4 50 0.1000 20 Sheet Flow,
8 : s . Smooth surfaces n= 0.011 P2= 2.55"
&1 # : 0.8 150 0.1670 31 Sheet Flow,
o fm o :://;/.:// ; : : Smooth surfaces n=0.011 P2= 2.55"
oL, - D e AR EE Tt
0 1 2 3 4 5 6 7 8 8 10 u ‘fm 13 14 15 16 17 18 19 20 21 22 23 24 04 160 0.0075 6.1 337.31 TrapiVee/Rect Channel Flow,
i heur) BotW=0.00' D=3.50' 2= 6.0& 3.0'" Top.W=31.50' n= 0.030
0.0 53 0.0580 36.1 1,019.94 Circular Channel (pipe),
Diam= 72.0" Area= 28.3 sf Perim= 18.8' r= 1.50' n= 0.013
29 703 Total
West OSDF Type Il 24-hr Rainfall=4.70" West OSDF Type Il 24-hr Rainfall=4.70"
Prepared by {enter your company name here} Page 15 Prepared by {enter your company name here} Page 16
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Subcatchment F1R: non-vegetated final cover Subcatchment F2R: non-vegetated final cover
H h
Lkl [49] Hint: Tc<2dt may require smaller dt
: . H . 3 § 8 Runot!
[ E5R) : Runoff = 17.20cfs @ 11.93 hrs, Volume= 0.793 af, Depth> 3.48"
el Type Il 24-hr
¥ ~ Raiffall=4.70" Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
s : iniali=4. Type Il 24-hr Rainfali=4.70"
! Runoff Area=0.918 ac
, 4 4 Tt 3 : Area(ac) CN _Description
o i1 Runoff Volume=0.267 af 2.730 89
£ : Runoff Depth=3.48"
3 - NUNOIE e Pt ¥ "3 . Tc Length Slope Velocity Capacity Description
g s FlowLength=703 min) __(feet) _ (ftfit) (ftisec) (cfs)
Te=2.9 min . 11 120 0.0500 1.8 Sheet Flow,
3 Smooth surfaces n= 0.011 P2= 2.55"
CN=89 08 180 0.1667 32 Sheet Flow,
FE R Smooth surfaces n=0.011 P2= 2.55"
e 0.5 200 0.1667 6.6 Shallow Concentrated Flow,
! {f"{/‘,’ Unpaved Kv= 16.1 fps
Wz 7////47/"7// W//f?/////;_’/;’{//// . 0.2 60 0.0830 46 sznslals:d CoKrlge?g:tfepds Flow,
TR A S L 05 WA e e e 21 2 AL 0.1 78 00052 108 30540 Circular Channel (pipe),

Diam= 72.0" Area= 28.3 sf Perim=18.8' = 1.50' n= 0.013

28 638 Total

Subcatchment F2R: non-vegetated final cover

Hydrograph
::: et . - . . T Runofl
ol § o = Z « v . Typell-24-hr
b 3 ety d 00T D Rainfall=4.70"
L3 |8 (N S A s 4 -Runoff.-Volume=0.793 af -
Il ; 4 " 'Runoff Depth>3.48"
g Flow Length=638"
e ... Tc=2.8.min .
5 CN=89
o L7, ‘%//N////ff/z/xw
0O 1 2 3 4 5 6 7 8 8 10 11 12 13 14 15 16 $7 1B 19 20 20 22 23 24

Time {hours)



West OSDF Type Il 24-hr Rainfall=4.70"
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Subcatchment FR: non-vegetated final cover/construction laydown

[49] Hint: Tc<2dt may require smaller dt
Runoff = 18.22cfs@ 11.91 hrs, Volume= 0.845 af, Depth> 3.49"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr Rainfali=4.70"

Area(ac) CN Description

2.910 89
Tc Length Slope Velocity Capacity Description
(cfs)

(min) _ (feet) (ftt) (ft/sec)

0.2 20 0.1000 17 Sheet Flow,
Smooth surfaces n=0.011 P2=2.55"
1.3 280 0.1667 3.5 Sheet Flow,

Smooth surfaces n=0.011 P2= 2.55"
Shallow Concentrated Flow,
Unpaved Kv= 16.1fps

0.2 70 0.1667 6.6

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

0.0 15 0.1667 6.6 Shallow Concentrated Flow,
Unpaved Kv=16.11fps

0.1 25 0.0330 29 Shallow Concentrated Flow,

Unpaved Kv= 16.1 fps

1.9 425 Total

West OSDF Type Il 24-hr Rainfall=4.70"
Prepared by {enter your company name here} Page 19
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Subcatchment GR: non-vegetated final cover

[49] Hint: Tc<2dt may require smaller dt
Runoff = 1.67cfs@ 11.92 hrs, Volume= 0.078 af, Depth> 3.48"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr Rainfali=4.70"

Areafac) CN Description
0.270 89

Tc Length Slope Velocity Capacny Description
{min (feet) (ffft)  (ft/sec) {cfs

13 280 0.1667 3.5 Sheet Flow,
Smooth surfaces n=0.011 P2=2.55"
0.3 20 0.0400 1.2 Sheet Flow,

Smooth surfaces n=0.011 P2= 255"

0.1 20 0.0400 41 Shallow Concentrated Flow,
Paved Kv=20.3fps
01 30 0.3333 9.3 Shallow Concentrated Fiow,

Unpaved Kv= 16.1 fps
Shallow Concentrated Flow,
Unpaved Kv= 16.1 fps

0.5 100 0.0400 3.2

23 450 Total

Subcatchment GR: non-vegetated final cover
Hydrograph

GRE :
: Type Il 24-hr

. Rainfall=4.70"
‘Runoff Area=0.270 ac
Runoff Volume=0.078 af
Runoff Depth>3.48"
Flow Length=450"

; Tc=2.3 min

- CN=89

Flow (cfs)

‘ :
/»I’f,:»,;//// g

¢ 1 2 3 4 5 6 7 8 n'm'{l':znla|5|u|7|a|h2'02|222:|z'1
Tima (hours)

006136

West OSDF Type Il 24-hr Rainfall=4.70"
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Subcatchment FR: non-vegetated final cover/construction laydown

Hydrograph
afl g b me = : - g
A : f Type Il 24-hr
wl | 3P i .f - Rainfall=4.70" .
i I R | Runoff Area=2.910 ac
b S M i| Runoff Volume=0.845 af
Ik Runoff Depth>3.49"
10 &
iy .Flow Length=425'
< B iR T Te=1.9 min
of CN=89
e
1
2} ) '
V7722707700020 //////////_///A—-.”’//__._/////é’//////%'///////////
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 18 17 18 18 20 21 22 23 24
Time (haurs)
West OSDF Type Il 24-hr Rainfall=4.70"
Prepared by {enter your company name here} Page 20
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Subcatchment J1R: construction laydown area

[49] Hint: Tc<2dt may require smaller dt
Runoff = 1.66cfs @ 11.93 hrs, Volume= 0.073 af, Depth> 2.81"

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

Area(ac) CN Description
0312 82

Tc Length Slope Velocity Capacity Description
min feet fift ftisec) (cfs)
28 54 0.1670 0.3 Sheet Flow,
Grass: Short n=0.150 P2= 2.60"

Subcatchment J1R: construction laydown area
Hydrograph

Type Il 24-hr
Rainfall=4.70"

‘Runoff Area=0.312 ac
Runoff:Volume=0.073 af
Runoff Depth>2.81"
‘Flow Length=54"
Tc=2.8 min

CN=82

Flow (cfa)

7
L e A‘ "‘W/?J At

0 1 2 3 4 5 6 7 B © 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Tima (hours)




West OSDF Type Il 24-hr Rainfall=4.70"
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Subcatchment KR: runon north of borrow area

[49] Hint: Tc<2dt may require smaller dt
Runoff = 19.05cfs @ 11.93 hrs, Volume= 0.877 af, Depth> 3.48"

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

Area(ac) CN __ Description

3.020 89
Tc Length Slope Velocity Capacity Description
min feet ft/sec) (cfs)
0.6 55 0.0500 1.6 Sheet Flow,
Smooth surfaces n=0.011 P2= 2.55"
0.5 65 0.1000 21 Sheet Flow,
Smooth surfaces n=0.011 P2= 2.55"
09 180 0.1667 32 Sheet Flow,

Smooth surfaces n=0.011 P2= 2.55"
Shallow Concentrated Flow,

Unpaved Kv= 16.1fps

Shallow Concentrated Flow,

Paved Kv=20.3 fps

Shallow Concentrated Flow,

Unpaved Kv= 16.1 fps

0.3 135 0.1667 6.6
0.1 15 0.0400 41
0.1 30 0.1667 6.6

25 480 Total

West OSDF Type Il 24-hr Rainfali=4.70"
Prepared by {enter your company name here} Page 23
HydroaCAD® 7.10_s/n 000828 © 2005 HydroCAD Software Solutions LLC 4/312006

Subcatchment LR: construction laydown area
Runoff = 3.69cfs @ 12.25 hrs, Volume= 0.358 af, Depth> 2.79"

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

Area(ac) CN Description

1.540 82
Tc Length Slope Velocity Capacity Description

(min) (feet)  (ftft) (ft/sec) (cfs)

30.2 300 0.0140 0.2 Sheet Flow,
Grass: Shot n=0.150 P2=2.60"
Shallow Concentrated Flow,
Unpaved Kv= 16.1 fps

0.5 60 0.0170 21

30.7 360 Total

Subcatchment LR: construction laydown area
Hydrograph

Type Il 24-hr
Rainfall=4.70" .

*1 | Runoff Area=1.540 ac
Runoff Volume=0.358 af
Runoff Depth>2.79"
Flow Length=360"
Tc=30.7 min

CN=82

Flow {cfs)
=

0o 1 2 3 4 567nému|2n|'4|5|anmmzonzzzan
Time (hours)

V06136

West OSDF Type Il 24-hr Rainfall=4.70"
Prepared by {enter your company name here} Page 22
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Subcatchment KR: runon north of borrow area

: ; Rainfali=4.70"
15 b ‘Runoff Area=3.020 ac
ol ] P | Runoff Volume=0.877 af
o e | RunoffDepths3.48"
: ~ . [l . FlowLength=480'

Flow (cfs)

u|zi«5n1s9mnﬂuu‘smnmmmzluzaza
Time (hos

West OSDF Type Il 24-hr Rainfali=4.70"
Prepared by {enter your company name here} Page 24
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Subcatchment MR: runon north of borrow area

[49] Hint: Tc<2dt may require smaller dt
Runoff = 3.30cfs@ 11.93 hrs, Volume= 0.143 af, Depth> 2.54"

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

Area(ac) CN Description
0.675 79

Tc Length Slope Velocity Capaclty Description
(min) (feet)  (ftfft) (ft/sec) (cfs
28 40 0.0985 0.2 Sheet Flow,
Grass: Short n=0.150 P2=2.60"

Subcatchment MR: runon north of borrow area
Hydrograph

. Type Il-.24-hr .
Rainfall=4.70"
‘Runoff Area=0.675 ac
Runoff.Volume=0.143 af
Runoff Depth>2.54"
Flow Length=40"
Tc=2.8 min
. ' CN=79

Flow (cfs)

, ;
//zr/////'z/////;-,':'fm//////zf/////// L e
ﬂ|z:ll56759Ilel|213,!4!5[617”192021222324
ime (hours|
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Subcatchment N: construction laydown area Subcatchment O: pond

Runoff = 3.73cfs@ 12.07 hrs, Volume= 0.244 af, Depth> 2.80" [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 Runoff = 16.67 cfs@ 11.90 hrs, Volume= 0.838 af, Depth> 4.46"

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

Area(ac) CN Description Type Il 24-hr Rainfall=4.70"
1.043 82
Area(ac) CN__Description
Tc Length Slope Velocity Capacity Description 2252 98
min) (feet) (ftft) (ft/sec) (cfs)
15.2 170 0.0250 0.2 Sheet Flow, Tc Length Slope Velocity Capacity Description
Grass: Short n=0.150 P2=2.60" min) _ (feet fft) (ffsec cfs
1.0 Direct Entry,

Subcatchment N: construction laydown area
Subcatchment O: pond

Hydrograph
Hydrograph
“] ) 18 e P " - = ) ag & e o T e e o 3 Runofi
Type Il 24-hr ] b Type 1l 24-:h
Rainfall=4.70" :g o . fe SE .YF;e" - 7 : y
>1' | Runoff Area=1.043 ac - ‘ﬁ;‘a',“_f’ - ol
Runoff Volume=0.244 af o : :. R u?fov | rea % 838acf
H Runoff Depth>2.80" JERT: 3 AR | “"; °ﬁ“|;“e i 443” .
{ *I'| Flow Length=170 2 B , , g 0 ARURO) 1e_p iy 6
Tc=15.2 min ey - N A 6Nms;g
CN=82- o . ol
% 5 :
It e i
| e
. v : TR i A
0 1 2 3 4 5 6 7 B 9 10 11 12 13 14 15 16 17 18 18 20 21 22 23 24 G ///ﬁ’/////////fwﬂ%////'/////
Tims (hours) 0 1 2z 3 4 5 6 7 8 B 10 1:‘ 12 13 14 15 18 17 18 19 20 21 22 23 24
me (hours)
West OSDF Type Il 24-hr Rainfall=4.70" West OSDF Type Il 24-hr Rainfall=4.70"
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Subcatchment P1R: construction laydown area ' Subcatchment P2R: construction laydown area
Runoff = 220cfs@ 12.00 hrs, Volume= 0.115 af, Depth> 2.81" Runoff = 096cfs@ 12.00 hrs, Volume= 0.050 af, Depth> 2.81"
Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr Rainfall=4.70" Type Il 24-hr Rainfall=4.70"
Area(ac) CN Description Area(ac) CN Description
0490 82 0.214 82
Tc Length Slope Velocity Capacny Description Tc Length Slope Velocity Capacity Description
{min) (feet) (ftft) (ft/sec) (cfs) (min) _ (feet) (ftht) (ft/sec) (cfs)
84 100 0.0385 0.2 Sheet Flow, 8.3 110 0.0473 02 Sheet Flow,
Grass: Shot n=0.150 P2=2.60" Grass: Short n=0.150 P2=2.60"
Subcatchment P1R: construction laydown area Subcatchment P2R: construction laydown area
Hydrograph Hydrograph
i ; 4 H i £ Runott| ¥ : i i B 8 Runolf|
L]__é_—;] : LI 1
Type Ul 24-hr o : Type Il 24-hr
: ) : . Rainfall=4.70" ; / . Rainfall=4.70"
Runoff Area=0.490 ac : i ‘Runoff Area=0.214 ac
Runoff:Volume=0.115 af ¢ 1 Runoff Volume=0.050 af
s $ Runoff Depth>2.81" s : . Runoff Depth>2.81"
2 Flow‘Length=100" H é FlowLength=110'
1| . .
Tc=8.4 min Tc=8.3 min
CN=82 CN=82
./////W[/’////’/// il //'/////////'///////////// 7

B.l2345(]75.§‘I0||IZIJH‘S15(7IBI9262I122324 0 1 2 3 4 65 6 7 8 9 10 11 12 13 14 15 16 17 18 18 20 21 22 2 %
Time (hours) Time (hours)



West OSDF Type Il 24-hr Rainfall=4.70"
Prepared by {enter your company name here} Page 29
HydroCAD® 7.10 s/n 000828 © 2005 HydroCAD Software Solutions LLC 4/3/2006
Subcatchment QN: runon north of borrow area
Runoff = 0.62cfs@ 12.04 hrs, Volume= 0.036 af, Depth> 2.54"
Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr Rainfall=4.70"
Area(ac) CN Description
0.170 79
Tc Length Slope Velocity Capacity Description
(min) _ (feet)  (ft/ft) (ft/sec) (cfs)
11.8 100 0.0167 0.1 Sheet Flow,
Grass: Short n=0.150 P2=2.55"
Subcatchment QN: runon north of borrow area
Hydrograph

0.85 H i

os{ | Type Il 24+hr

esst | Rainfall=4,70"

°*1 | Runoff.Area=0.170 ac . }
Runoff-Volume=0.036-af

e
a
&

d
-

£ "°1 | Runoff Depth>2.54"
£ o] | Flow Length=100" -
0.25 TC-11 8 m
0.2
0.15
[1R] 4
0.05 Y :
V207720220000 200 2 A 'W’/K’W//
0 1 7 3 4 5 @6 7 ﬂ 2 |ﬂ 1 IZ 13 14 15 16 17 18 18 20 21 22 23 24
Time (hours)
West OSDF

Prepared by {enter your company name here}
HydroCAD®7.10_s/n 000829 © 2005 HydroCAD Software Solutions LLC
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Type Il 24-hr Rainfali=4.70"
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Reach 2: west channel

[65] Waming: Inlet elevation not specified

Inflow Area = 8.072 ac, Inflow Depth > 2.89"
Inflow = 25.75¢fs @ 12.14 hrs, Volume= 1.943 af
Outflow = 25.10cfs @ 12.20 hrs, Volume=

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.3 fps, Min. Trave! Time= 2.0 min
Avg. Velocity = 1.3 fps, Avg. Travel Time= 5.1 min

Peak Depth= 1.39'@ 12.16 hrs

Capacity at bank full= 424.60 cfs

0.00' x 4.00' deep channel, n=0.030

Side Slope Z-value= 2.0 6.0 Top Width= 32.00"
Length= 400.0' Slope= 0.0075 "/

Reach 2: west channel

Hydrograph
=] 7| inflow Area=8.072
#1 .| Peak Depth=1.39"

= Max Vel-3 3 fps

Flow (cfs)

= §=0, 0075 T

Puwees

 ~| Capacity=424.60 cfs

o, %

: % Z
. B L iy
o 1t 2 3 4 5 6 10 11 12 13 14 15 16 17 18 19 20 21 2‘1 23 zl

Tima thours}

1.939 af, Atten= 3%, Lag= 3.7 min
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Reach 1: west channel

(65) Waming: Inlet elevation not specified

Inflow Area = 2.730 ac, Inflow Depth > 2.89"
Inflow = 9.20cfs @ 12.11 hrs, Volume= 0.658 af
Outflow = 8.87cfs@ 12.19 hrs, Volume=

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.5 fps, Min. Travel Time= 2.6 min
Avg. Velocity = 1.0 fps, Avg. Travel Time= 6.6 min

Peak Depth= 0.94' @ 12.14 hrs

Capacity at bank full= 424.60 cfs

0.00' x 4.00' deep channel, n=0.030

Side Slope Z-value= 2.0 6.0/ Top Width= 32.00'
Length= 400.0' Slope= 0.0075'"

Reach 1: west channel
Hydrograph

0.656 af, Atten=4%, Lag=4.8 min

- | Inflow Area=2.730 ¢
- | Peak Depth=0.94'

)
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z 5
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Reach 3: west channel

[65] Waming: Inlet elevation not specified

inflow Area = 13.471 ac, Inflow Depth > 2.89"
Inflow = 41.23cfs @ 12.16 hrs, Volume= 3.240 af
Outflow = 40.35cfs@ 12.22 hrs, Volume=

Routing by Stor-ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.7 fps, Min. Travel Time= 1.8 min
Avg. Velocity = 1.5 fps, Avg. Travel Time= 4.5 min

Peak Depth= 1.66' @ 12.19 hrs

Capacity at bank full= 424.60 cfs

0.00' x 4.00' deep channel, n= 0.030

Side Slope Z-value= 2.0 6.0/ Top Width= 32.00'
Length= 400.0' Slope= 0.0075""

Reach 3: west channel

3.234 af, Atten= 2%, Lag= 3.3 min

Hydrograph
al | Inflow Area=13.471
| | Peak Depth=1.66"-
%' 1 Max Vel=3.7fps -
ol | n=p030
$ul | L=400.0'
£al 18200075 |
| Capacity 424.60 cfs

u:2ai5orasmnuuausﬁmwwmzn
Tima (hours)
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Reach 4: west channel

[65] Waming: Inlet elevation not specified

19.001 ac, Inflow Depth > 2.88"
5670 cfs @ 12.19 hrs, Volume=
55.45¢cfs @ 12.20 hrs, Volume=

Inflow Area =
Inflow =
Outflow =

4.566 af
4.565 af, Atten=0%, Lag= 0.7 min

Routing by Stor-Ind+Trans method, Time 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 fps, Avg. Travel Time= 0.9 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/ Top Width= 32.00'
Length= 80.0' Slope=0.0076 /"

Reach 4: west channel
Hydrograph

om

| Inflow Area=19.001%
«| { Peak Depth=1.86'
s | Max Vel=4.0fps

_°l 1 n=0.030
£ =900
.4 | $=0.0076."" .. .

[}

Capacity=426.17-cf:

Time (hours)
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Reach 6: west channel

[65) Waming: Inlet elevation not specified

Inflow Area = 19.001 ac, inflow Depth > 2.88"
Inflow = 55.23cfs @ 12.21 hrs, Volume= 4.563 af
Outflow = 54.31cfs @ 12.25 hrs, Volumes= 4.555 af, Atten=2%, Lag= 2.9 min

Routing by Stor-Ind+Trans method, Time 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 fps, Avg. Travel Time= 3.9 min

Peak Depth= 1.86' @ 12.23 hrs

Capacity at bank full= 424.60 cfs

0.00' x 4.00' deep channel, n=0.030

Side Slope Z-value= 6.0 2.0 7 Top Width= 32.00'
Length= 380.0' Slope= 0.0075'"

Reach 6: west channel
Hydrograph

wf f oo
s Peak-Depth=1.86""
1" | Max Vel=4.0 fps

11 n=0.030 "~

ﬁsz‘ cxe of

£.1 | s=0.0075r
= Capacity=424.60 cfs
15} .
o‘0|2345ﬁ7BElb"12llNi‘.’;IE|7.I.BI‘0202|22232'4

Tima (hours)
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Reach 5: culvert

[62] Hint: Inlet conditions not evaluated
[65] Waming: Inlet elevation not specified

Inflow Area = 19.001 ac, Inflow Depth > 2.88"
Inflow = 5545cfs @ 12.20 hrs, Volume= 4.565 af
Outflow = 55.23cfs @ 12.21 hrs, Volume= 4.563 af, Atten=0%, Lag= 0.5 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.9 fps, Min. Trave! Time= 0.3 min
Avg. Velocity = 1.7 fps, Avg. Travel Time= 0.9 min

Peak Depth= 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""

Reach 5: culvert
Hydrograph

Inflow Area=19.001
»| | Peak-Depth=1.52" .
«| | Max Vel=4.9 fps
«{ | D=72.0" :

. | n=0.024
- | L=95.0°
- | s=0.0075. ... . @
Capacity=396.64 cfs §

Flow (cfs)

R - - s

6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
(haurs)

Type Il 24-hr Rainfall=4.70"
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Reach 7AR: Haul Road Cuivert 1

[52] Hint: Inlet conditions not evaluated
[65] Waming: inlet elevation not specified

24.321 ac, Inflow Depth > 3.01"

Inflow Area =
inflow = 57.96 cfs @ 12.25 hrs, Volume= 6.100 af
Qutflow = 57.80 cfs @ 12.26 hrs, Volume= 6.098 af, Atten= 0%, Lag= 0.4 min

Routing by Stor-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 = 1.9 fps, Avg. Travel Time= 0.7 min

Peak Depth= 2.44' @ 12.25 hrs
Capacity at bank full= 166.63 cfs
72.0" Diameter Pipe, n=0.024
Length= 81.5° Slope=0.0053 /"

Reach 7AR: Haul Road Culvert 1
Hydrograph

=7 | Inflow Area=24.3214
*! | Peak Depth=2.44"
Max Vel=5.4 fps
] | D=72.0"
as. n=0.024
*1 .| L=81.5"

1 8d.6a537 """
s] 7| Capacity=166.63 cfs

Flow (cfs)

Time (houra)
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Reach 7BR: Channel between GIS 14 & 15

[65] Waming: Inlel elevation not specified

Inflow Area = 24.633 ac, Inflow Depth > 3.01"
inflow = 57.98cfs @ 12.26 hrs, Volume= 6.171 af
Outflow = 57.49cfs @ 12.28 hrs, Volume=

Routing by Stor-Ind+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 fuli= 200.78 cfs

0.00' x 3.77" deep channe!, n=0.030

Side Slope Z-value= 6.0 2.0/ Top Width= 30.16'
Length= 100.0' Slope= 0.0023 ‘7

Reach 7BR: Channel between GIS 14 & 15

Hydrograph

", | Inflow Area=24.633=3z]
| Peak Depth=2.37"
Max Vel=2.6 fps
n=0.030

L=100.0"
$=0.0023"" . . B
Capacity=200.78.cfs|

258 8 8

8.8

Flow (cfa)

1011 12 13 14 15 16 17 18 19 20
Tims (hours)
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Reach 7DR: Runoff Drainage Channel south of Rimia

(65] Waming: Inlet elevation not specified

31.191 ac, Infiow Depth > 3.10"
78.17cfs@ 11.95 hrs, Volume=
73.93cfs @ 12.00 hrs, Volume=

Inflow Area =
Inflow =
Outflow =

8.067 af

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.5 fps, Min. Travel Time= 1.6 min
Avg. Velocity = 1.4 fps, Avg. Travel Time= 4.1 min

Peak Depth= 1.49'@ 11.98 hrs

Capacity at bank full= 1,440.47 cfs

4.00' x 5.00' deep channel, n= 0.030

Side Slope Z-value= 4.0 10.0'7 Top Width= 74.00'
Length= 340.0' Slope= 0.0062 '/

Reach 7DR: Runoff Drainage Channel south of Rimia

Hydrograph

" Max Ve

Flow (chs)

Inflow Area=31.191.ac
Peak Depth=1.49"

. N=0.030 |

$=0.0062

1=3.5 fps

L=340.0'

- apacity=1,440.47 cfs
% s
157]
10 27
2 y A A2
o . .

0 1 2 3 e 7 8 8 10 11 12 IE! 14 15 18 17 18 |.9 20 21 22 23 A

Time (hours)

8.054 af, Atten= 5%, Lag= 3.0 min
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Reach 7CR: Rimia Parking Lot Culvert
[52] Hint: Inlet conditions not evaluated
[65] Waming: Inlet elevation not specified
inflow Area = 28.281 ac, Inflow Depth > 3.07"
Inflow = 65.26 cfs @ 11.96 hrs, Volume= 7.227 af
Outflow = 63.02cfs @ 11.98 hrs, Volume= 7.222 af, Atten= 3%, Lag= 1.1 min
Routing by Stor-ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 8.4 fps, Min. Travel Time= 0.6 min
Avg. Velocity = 3.1 fps, Avg. Travel Time= 1.6 min
Peak Depth= 1.90' @ 11.97 hrs
Capacity al bank full= 296.41 cfs
72.0" Diameter Pipe, n=0.013
Length= 296.0' Siope= 0.0049 "
Reach 7CR: Rimia Parking Lot Culvert
Hydrograph
& inflow
" O Outfiow|
e Inflow. Area=28.281 ac
« ﬁ Peak Depth=1.90"
=1 ,ﬁ Max Vel=8.4 fps
© : ﬁ D=72.0"
fo s ﬂ‘ n=0.013
=y / v e A
g it . L=296.0
' g - §=0.0049 '
= [ 7 Capacity=296.41 cfs |
154 ; : :
aey
o} Lo i -
5§ >
&) 9 10 n’ 12 1 14’ P |7’ 1B 18 20‘ z’:‘ 22 23 24
Time (hours)
West OSDF Type ll 24-hr Rainfali=4.70"
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Reach 8AR: west channel

[65] Waming: Inlet elevation not specified

Inflow Area = 34.971 ac, Inflow Depth > 3.13"
inflow = 91.38cfs @ 12.01 hrs, Volume= 9.118 af
Outflow = 90.36cfs @ 12.02 hrs, Volume=

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.9 fps, Min. Trave!l Time= 0.3 min
Avg. Velocity = 1.5 fps, Avg. Travel Time= 0.9 min

Peak Depth= 2.09' @ 12.01 hrs

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 T Top Width= 31.20'
Length= 75.0' Slope= 0.0048 /"

Reach 8AR: west channel

Hydrograph
= | Inflow Area=34.971==8
=i 1 Peak Depth=2.09" '

1 | Max Vel=3.9 fps
! | n=0.030
£ 5| L=75.00
2 &l 7| s=0.0048 1"
| | Capacity=405.20 &fs
154}

10 11 12 13 14 15 16 17 18 19 20
Time (hours)

2t 22 23 2

9.114 af, Atten= 1%, Lag= 0.5 min
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Reach 8BR: Culvert at Sed Basin 2 entrance

(52] Hint: Inlet conditions not evaluated
[65] Warning: Inlet elevation not specified

Inflow Area = 34.971 ac, Inflow Depth > 3.13"
Inflow = 90.36 cfs @ 12.02 hrs, Volume= 9.114 af
Outflow = 90.13cfs @ 12.02 hrs, Volume= 9.114 af, Atten=0%, Lag= 0.1 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 7.0 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 2.5 fps, Avg. Travel Time= 0.2 min

Peak Depth= 1.67' @ 12.02 hrs

Capacity at bank full= 535.70 cfs

A factor of 2.00 has been applied to the supplied storage and discharge data
72.0" Diameter Pipe, n=0.013

Length= 30.0' Slope= 0.0040

Reach 8BR: Culvert at Sed Basin 2 entrance

Hydrograph
/ : T j —
o S g e S w e o O Outflow|
w] 1 Inflow Area=34.971 &34
=!'- | Peak Depth=1.67" @
- | Max Vel=7.0 fps @
st . ) D=72.0" ?’,
Esf.n=0013 . . ﬁ
%) ] $%0.0040"" b
3oy - 5 !
51 . | Capacity=535.70 cfs {77
w| . ; 7 g
o > ¢
“o 1 2 3 4 5 8 7 8 B W a1 12 T 1415 T8 17 w6 1 20 20 22 23 2
Time (hours)
West OSDF Type Il 24-hr Rainfall=4.70"
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Reach 9AR: Extended Drainge Channel South of Cell 8

[65] Waming: Inlet elevation not specified

Inflow Area = 3.020 ac, Inflow Depth > 3.48"
Inflow = 19.05cfs @ 11.93 hrs, Volume= 0.877 af
Outflow = 1594 cfs @ 12.03 hrs, Volume= 0.872 af, Atten= 16%, Lag= 6.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.6 fps, Min. Travel Time= 4.1 min
Avg. Velocity = 0.4 fps, Avg. Travel Time= 17.3 min

Peak Depth= 0.77 @ 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/ Top Width= 28.00'
Length= 395.0' Slope= 0.0020 '/

Reach 9AR: Extended Drainge Channel South of Cell 8

Hydrograph
b ¥ - Inflow:Area=3.020 ac
i il . Peak Depth=0.7T'
M “7 7 'Max Vel=1.6 fps
§:;, © L=395.0°
o i $=0.0020""
o ¢ ‘Capacity=102.00 cfs |

%
0 1 2 3 4 5 6 7 8 © 10 11 12 13 14 15 16 17 18 19 20 21 2 23 2
Tima (hours)
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Reach 8CR: Channel into Sed Basin 2
[65] Waming: Inlet elevation not specified

Inflow Area = 35.185 ac, Inflow Depth > 3.13"
Inflow = 91.07cfs @ 12.02 hrs, Volume= 9.164 af
Outflow = 90.57 cfs @ 12.02 hrs, Volume= 9.162 af, Atten= 1%, Lag= 0.3 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 6.7 fps, Min. Travel Time= 0.2 min
Avg. Velocity = 2.7 fps, Avg. Travel Time= 0.4 min

Peak Depth= 2.17' @ 12.02 hrs
Capacity at bank full= 728.12 cfs

1.17 x 5.00' deep channel, n=0.030

Side Slope Z-value=2.4 2.3'/ Top Width= 24.67
Length= 62.7' Slope= 0.0159 /"

Reach 8CR: Channel into Sed Basin 2

Hydrograph
i, 20 93, s e ] CFT
. A 0 Outtow
inflow-Area=35.185
Peak Depth=2.17"
-1 Max Vel=86.7 fps
n=0.030
: L=62.7 .
H 8
2ol | s=0.0159""
s 1 11 12 13 14 15 18 17 18 18 20 21 22 23 24
Time (hours)
West OSDF Type Il 24-hr Rainfall=4.70"
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Reach 9BR: channel
[65] Waming: Inlet elevation not specified

Inflow Area = 3.290 ac, Inflow Depth > 3.46"
Inflow = 16.31cfs @ 12.03 hrs, Volume= 0.950 af
Outflow = 16.03cfs @ 12.04 hrs, Volume= 0.949 af, Atten=2%, Lag= 0.8 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.3 fps, Min. Travel Time= 0.6 min
Avg. Velocity = 0.6 fps, 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/ Top Width= 34.00'
Length=76.0' Slope= 0.0050 "

Reach 9BR: channel

Hydrograph
O
w1 2| Inflow-Area=3.290
o Eog
(TE I
137
121"
_nf
RL
I ERE:
*3 g $=00050°, -
:| "] Capacity=566.70 c
i}
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=
Lz 2747
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Reach 12R: Culvert from F Street Drainage Channel

[52] Hint: Inlet conditions not evaluated
[65] Waming: Inlet elevation not specified

Inflow Area = 3.020 ac, Inflow Depth> 3.46"
Inflow = 1594 cfs@ 12.03 hrs, Volume= 0.872 af
Qutflow = 15.83cfs @ 12.03 hrs, Volume= 0.871 af, Atten= 1%, Lag= 0.3 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 5.4 fps, Min. Travel Time= 0.2 min
Avg. Velocity = 1.6 fps, 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 '/

Reach 12R: Culvert from F Street Drainage Channel

Hydrograph
B Inflow
iy : % i ¥ O Outfow|
wf . | Inflow Area=3.020 aGsz]
| | Peak Depth=0.96"- -
af | Max Vel=5.4 fps'
12
11 ) ’
2 of
3 9
e
7 4
of | $=0.0046 /"
. Capacity=287.
3
2
1
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Reach 14: Culvert from North Entrance Road channel

[52] Hint: Inlet conditions not evaluated
[65) Waming: Inlet elevation not specified

Inflow Area = 0.845 ac, Inflow Depth > 2.53"
Inflow = 3.29cfs@ 12.01 hrs, Volume= 0.178 af
Outflow = 321cfts@ 12.03 hrs, Volume= 0.178 af, Atten=2%, Lag= 1.0 min

Routing by Stor-Ind+Trans methad, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.5 fps, Min. Travel Time= 0.5 min
Avg. Velocity = 1.4 fps, Avg. Travel Time= 1.3 min

Peak Depth= 0.27' @ 12.02 hrs

Capacity at bank full= 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""

Reach 14: Culvert from North Entrance Road channel
Hydrograph

Inflow.Area=0.845 acz
s | Peak Depth=0.27"'
Max Vel=3.5 fps

| Fp=r2.0" v .
2 n=0.024

L=112.0"
$=0.0321""
Capacity=822.56 cfs

Flow (cts)
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Reach 13: culvert

[52] Hint: Inlet conditions not evaluated
[65) Waming: Inlet elevation not specified

Inflow Area = 1.540 ac, Inflow Depth > 2.79"
Inflow = 3.69cfs @ 12.25hrs, Volume= 0.358 af
Outflow = 3.68cfs@ 12.26 hrs, Volume= 0.358 af, Atten=0%, Lag= 0.8 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 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 hrs
Capacity at bank full= 386.61 cfs
72.0" Diameter Pipe, n=0.013
Length= 120.0' Slope= 0.0083 '/

Reach 13: culvert
Hydrograph

Inflow Area=1.540 a
Peak Depth=0.41'
’ Max Vel=4.3 fps
D=72.0"
. | n=0.013

L=120.0'
. $=0.0083 /", :
Capacity=386.61 cfs

Flow (cfs)

12 3 4 5 8 7 B 8 10 11 12 13 14 15 18 17 18 10 20 21 22 23 24
Time (hours)
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Reach 15N: Culvert adjacent to North Entrance Road

[52] Hint: Inlet conditions not evaluated
(65) Waming: Inlet elevation not specified

Iinflow Area = 0.170 ac, Inflow Depth > 2.54"
Inflow = 0.62cfs @ 12.04 hrs, Volume= 0.036 af
Outflow = 0.61cfs@ 12.05hrs, Volume= 0.036 af, Atten= 1%, Lag= 0.6 min

Routing by Stor-tnd+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.6 fps, Min. Travel Time= 0.4 min
Avg. Velocity = 1.3 fps, Avg. Travel Time= 0.7 min

Peak Depth=0.17' @ 12.04 hrs
Capacity at bank full= 406.62 cfs
72.0" Diameter Pipe, n=0.010
Length= 55.0' Slope= 0.0055 /"

Reach 15N: Culvert adjacent to North Entrance Road
Hydrograph

=" 1 Inflow Area=0.170
| Peak.Depth=0.17".
os} /|- Max Vel=2.6 fps-
*ef - | D=72.0"

L]
>

£1- | n=0.010
£ ool || L=5E50! -
on| . | 50,0055/ :
o1 - | Capacity=406.62 cfs §

s
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Reach 16N: Channel east of North Entrance Road

[65] Waming: Inlet elevation not specified

Inflow Area = 0.845 ac, Inflow Depth > 2.54"
Inflow = 3.69cfs@ 11.94 hrs, Volume= 0.179 af
Outflow = 3.28cfs@ 12.01 hrs, Volume= 0.178 af, Atten=11%, Lag=4.6 min

Routing by Stor-Ind+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. Velocity = 0.8 fps, Avg. Travel Time= 7.6 min

Peak Depth=0.91'@ 11.97 hrs

Capacity at bank full= 71.46 cfs

0.00' x 2.88' deep channel, n=0.030

Side Slope Z-value=2.2 1.4 7 Top Width= 10.37"
Length= 382.0' Slope= 0.0063 '/

Reach 16N: Channel east of North Entrance Road

Hydrograph
/ R — S
e n P £ Outfiow]
Inflow :Area=0.845 ac
S e i s Peak Depth=0.91'-~
* Max Vel=2.2 fps
= , _ . ~.n=0.030
T ] f g 1=382.0"
® ; . 5=0.0069 '/
Capacity=71.46 cfs
W
o'|2Cll587!9|0H|2l‘3|4I5|.8l7|Bl9202l22232.4
Tima (hours)
West OSDF Type Il 24-hr Rainfall=4.70"
Prepared by {enter your company name here} Page 51
HydreCAD® 7.10_s/n 000929 ® 2005 HydroCAD Software Solutions LLC 4/3/2006
Pond 1P: Sedimentation Basin 2
Hydrograph
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West OSDF Type Il 24-hr Rainfall=4.70"
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Pond 1P: Sedimentation Basin 2

Inflow Area = 40.865 ac, Inflow Depth > 3.17"

Inflow = 101.85cfs @ 12.02 hrs, Volume= 10.780 af

Outflow = 3.50cfs@ 17.65 hrs, Volume= 1.922 af, Atten=97%, Lag= 338.3 min
Primary = 3.50cfs@ 17.65 hrs, Volume= 1.922 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 575.69' @ 17.65 hrs Surf.Area= 1.993 ac Storage= 8.969 af
Plug-Flow detention time= 528.1 min calculated for 1.922 af (18% of inflow)
Center-of-Mass det. time= 357.5 min ( 1,171.4 - 813.8)

Volume Invert  Avail.Storage _Storage Description

#1 570.50' 11.667 af Custom Stage Data (Conic) Listed below
Elevation Surf.Area Inc.Store Cum.Store Wet.Area
(feet) (acres) (acre-feet) (acre-feet) (acres)
570.50 1.460 0.000 0.000 1.460
571.00 1.512 0.743 0.743 1.513
572.00 1.614 1.563 2.306 1.617
573.00 1.713 1.663 3.969 1.719
574.00 1.819 1.766 5.735 1.827
575.00 1.917 1.868 7.602 1.928
576.00 2.026 1.971 9.574 2.039
577.00 2.162 2.094 11.667 2177

Device Routing Invert Qutlet Devices

#1 Device2 575.50' 48.0" Horiz. Orifice/Grate  Limited to weir flow C= 0.600
#2  Primary 570.78' 36.0" x 680.0' iong Culvert Ke=0.700

Outlet invert= 663.30' S=0.0110"7 Cc=0.900 n=0.024
#3  Primary 576.00' 20.0' long Broad-Crested Rectangular Weir

Head (feet) 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

rimary OutFlow Max=3.49 cfs @ 17.65 hrs HW=575.69' (Free Discharge}
%:Culvert (Passes 3.49 cfs of 40.39 cfs potential flow)
1=0rifice/Grate (Weir Controls 3.49 cfs @ 1.4 fps)
3=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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RESULTS FOR THE CALCULATION OF WEIGHTED CN
West OSDF Construction Design Scenario

006136

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% B/C 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 39
LR 1.54 100% C construction laydown 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 laydown 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 HYDROCAD™ INPUT PARAMETERS FOR THE CALCULATION OF

WEIGHTED CN

East OSDF Construction Design Scenario

Subcaichment Area Percent HSG Land Use CN Weighted
Label of Tatal Area Description CN
(acres) %

A 196 100% BIC vepetated final cover 83 8

n 1L1g 1% B/C vepetated final cover 83 83

¢ 321 10% BIC veputated final cover 83 83

D 5.3 100% BIC vepelated final cover 83 83

E 509 100% BIC vepetated final cover 83 83

E 305 100% BiC vegetated final cover 83 83

G 531 100% BIC vepetated final cover 83 83

HR 4.59 100% BiC unvepetated final cover 89 89

R 0.81 1009 B/IC final cover 89 89

JR 220 100% BIC unvegetated final cover 89 89

L 1.68 0% B runon north of borraw area 69 76
0% C runon narth of borrow area 79

M 1.00 100% C runon north of borrow area 79 79

N 7.82 100% N/A direct runon 1o pond 98 98

(0] 132 100% C runon north of borrow area 79 79

P 524 45% B runon north of barrow area 69 75
55% C runon north of barrow area 79

Q 7.70 0% B runon north of borrow area 69 72
30% C runon north of borrow area 79

R 261 55% B runon north of borrow area 69 74
45% C runun north o borrow area 79,

s 0.40 10% B runon north of barrow area 69 78
90% C runon north of borrow area 79

u 415 70% B runon east of OSDF 69 n
30% C runon east of OSDF 79

v 0.27 100% N/A direct nunon 1o pond 98 98

w 10.59 0% B unon cast of OSDF 69 7
30% C runon east of OSDF 79

X 11.85 80% B runen east of OSDF 69 nn
20% C runon east of OSDF 79,

Y 6.52 60% B runon east of OSDF 69 Rl
40% C runon east of OSDF. 79

Z 161 70% B runon cast of OSDF 69 72
30% C runon east of OSDF 79

AA wm 55% B runon east of OSDF 69 iz
45% C runon east of OSDF 79

BB 0.76 100% C runon cast of OSDE 79 79

EC £.12 100% (& runon east of OSDF 79 79

DDR 0.73 100% B/IC unvegetated final cover R9 89

EE 0.93 20% B runon north of borrow area 69 77
80% (& runon north of borrow arca 79

FFR 3.51 100% BiC unvepetated final cover 89 89

GGR 155 55% B construction laydown 74 8
45% C constructiun laydown 82

HY 0.55 100% C runon nonth of borrow area 79 79

o 1.67 50% B runon arca lo borrow area 61 68
50% C runon area to borrow area 74

I 0.9 93% B runon area to borrow area 61 62
7% C Tunon area {o borrow area 74

5.89 80% B runon area o borrow arca 61 6
2% C Tunon area to borrow area 74

LL 105 100% B runofl’ 61 61

MM 1.94 100% B runofl 4] 61

NN 1.27 60% B uno(l 6] 66
% C runofl’ 74

0¢] 0.40 65% B runon area to borrow arca 61 66
5% C runun area lo barrow area 74

PP 4).96 80% B wvegelated borrow area 61 64
20% C vepetated borrow area 74

Altachmenl C-2 Construclionrev C2 Easl OSDF

N/A - Not Applicable

006136
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OSDF CONSTRUCTION/FILLING PERIOD CONDITIONS

SUMMARY OF CHANNEL ANALYSIS RESULTS

Channel Identification

Channel Characleristics Hydrologic Calculations Hydraulic Calculations
Channel Design Sextion Minimum | Longitudinal| Manning | Bottom | Side Side HydroCAD HydroCAD | Areaof | Perimeter| Hydraulic | Peak Flow | Estimated Channe! | peak Flow Lining
Namc'" Status Scenario Shape Channel Slupcm n Width | Slope | Slope Node Q¥ Flow P Radius, R| Depth w Q¥ Freeboard Velocity Type®
Depth (1) (%) B(ff) | Mel | Ml (cf) Al(sqft) () ) Y ) (cf) (ft) (fps)
R new E OSDF vee 4.0 0.50% 0.030 0 3 6 8R 77.19 21.39 20.15 1.06 218 78.14 18 1.65 grass
8R new E OSDF vee 4.5 0.71% 0.030 0 3 4 9R 71.10 17.56 16.32 108 2.24 77.18 23 4.39 grass
9R new E OSDF trapezoidal 5.5 0.83% 0.030 6 3 4 10AR 77.12 17.04 17.00 1.00 1.51 71.22 4.0 4.53 grass
10AR new E OSDF trapezoidal 6.5 0.50% 0.030 10 6 3 1 78.55 22.59 22.85 0.99 139 78.76 5.1 3.49 grass
12R existing E OSDF trupezoidal 25 0.63% 0.030 14 3 43 I2R + HH 80.36 21.38 22.87 0.93 L17 80.57 1.3 wn grass
13R existing E OSDF rapezoidal 2.1 0.67% 0.030 23.11 2.3 4 13R 143,58 33.81 31.40 1.08 1.25 144,40 0.8 4.27 grass
I8 new E OSDF vee 3.0 1.00% 0.030 o 3 3 19 38.43 8.77 10.81 0.81 171 37.89 13 4.32 Brass
19 new E OSDF vee 3.0 0.90% 0.030 0 3 3 20 43.35 10.05 1157 0.87 1.83 43.07 1.2 4.29 grass
20 new E OSDF vee 10 0.83% 0.030 0 3 3 IP-U-V 40.72 9.94 1151 0.86 1.82 40.77 1.2 4.10 grass
30 new E OSDF vee 25 1.00% 0.030 0 k] 3 30 45.98 10.05 11.57 0.87 1.83 45.40 0.7 4.52 grass
21 new E OSDF vee 3.0 1.00% 0.030 0 3 A 22 46.33 10.27 11.70 0.88 1.85 46.74 1.2 4.55 grass
22 new E OSDF vee 4.0 1.00% 0.030 0 3 3 29 47.10 10.27 1170 0.88 1.85 46.74 22 4.55 grass
29 new E OSDF vee 3.5 1.00% 0.030 0 3 & 23 48.76 10.49 11.83 0.89 1.87 48.10 1.6 4.58 grass
24 new E OSDF trapezoidal 2.0 0.75% 0.030 8.5 3 3 24 57.15 14.21 15.96 0.89 1.18 56.54 0.8 3.98 grass
26 new E OSDF vee 2.5 0.75% 0.030 0 3 3 27 65.00 14.52 13.91 1.04 2.20 64.26 0.3 4.43 grass
7BR new W OSDF vee 38 0.23% 0.030 0 6 2 7BR 57.98 2247 19.72 1.14 237 58.39 1.4 2.60 grass
7DR existing W OSDF Irapezoidal 5.0 0.62% 0.030 4 4 10 7DR 817 22.00 25.40 0.87 151 78.17 35 1.55 grass
AR existing W OSDF trapezoidal 4.0 0.48% 0.030 4 4.2 26 8AR 91.38 23.21 18.85 1.23 2.0% 9L78 1.9 1.95 grass
8CR existing W OSDF trapezoidal 5.0 1.59% 0.030 117 24 23 8CR 91.07 13.60 1225 L 217 91.36 28 6.72 rip rap
9AR new W OSDF trapezoidal 20 0.20% 0.030 10 3 6 9AR 19.05 1158 17.17 0.65 0.84 1932 1.2 1.67 grass
9BR new W OSDF trapezoidal 4.0 0.50% 0.030 10 3 3 9BR 16.31 7.22 13.86 0.52 0.61 16.40 34 227
16N existing W OSDF vee 29 0.69% 0.030 0 22 1.4 16N 3.69 1.62 3.93 041 0.95 372 19 2.29
i e 3z

existing
new
new
new
niew,

L newr
Bew
exiitiig
‘new.
new
new

FEH 3’{;‘33@2? XF

E OSDF = East OSDF Construction-Phase Devign Scenario

W OSDF = West OSDF Construction-Phase Design Scenario
DC A = Design Case "A"
DC B = Design Case "B

Altachment C-3 & C-4/rav C3 CF

. Channuls are namad after the corresponding subcatchment or reach,

. Longitudinal slopes tuken from the Drawings.
. Peak inflow rates calculated by HydroCAD for each reach. See attachment C-1.
. Calculoted flow rates using an iterative procedure and compared with flow from HydroCAD.

. Maximum permi:

ble velocity for grass lined channels is § fps.

. Calculatad as the difference between minimum available flow depth and peak Now depth.

1900

£

9
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Design:Trial-1

Solve For: Headwater Elevation

west node 7CR design

Culvert Designer/Analyzer Report

Culvert Summary

Allowable HW Elevation N/A ft Storm Event Design

Computed Headwater Eleve 578.25 ft Discharge 65.26 cfs

Headwater Depth/Height 1.16 Tailwater Elevation 575.01 it

Inlet Control HW Elev. 578.22 ft Control Type Entrance Control

Outlet Control HW Elev. 578.25 ft

Grades

Upstream Invert 574.96 ft Downstream Invert 573.50 ft

Length 296.00 ft Constructed Slope 0.004932 ft/ft

Hydraulic Profile

Profile S2 Depth, Downstream 1.95 ft

Slope Type Steep Normal Depth ) 1.95 ft

Flow Regime Supercritical Critical Depth 2.07 ft

Velocity Downstream 8.61 ft/s Critical Slope 0.004275 fu/ft

Section

Section Shape Horizontal Ellipse Mannings Coefficient 0.013

Section Material Concrete Span 4.44 ft

Section Size 34x53 inch Rise 2.83 ft

Number Sections 1

Outlet Control Properties )

Outlet Control HW Elev. 578.25 ft Upstream Velocity Head 1.02 ft

Ke 0.20 Entrance Loss 0.20 ft

Inlet Control Properties

Inlet Control HW Elev. 578.22 ft Flow Control Transition
Groovelentiywéh headwall (horizontal ellipse) Area Full 10.2 ft?

K 0.00180 HDS 5 Chart 29

M 2.50000 HDS 5 Scale 2

C 0.02920 Equation Form 1

Y 0.74000

Title: Fernald OSDF Phase V Revision
n:\...\westosdf\west osdf culverts.cvm

04/03/06 12:02:07 PM © Haestad Methods, Inc.

GeoSyntec Consultants

37 Brookside Road Waterbury, CT 06708 USA

+1-203-755-1666

006136

Project Engineer: Victoria S. Cheplak
CulvertMaster v3.0 [3.0003]
Page 2 of 2



Design:Trial-1

Solve For: Headwater Elevation

west node 8BR

Culvert Designer/Analyzer Report

Culvert Summary

Allowable HW Elevation N/A ft Storm Event Design
Computed Headwater Elev: 575.56 ft Discharge 90.36 cfs
Headwater Depth/Height 1.15 Tailwater Elevation 57417 ft
Inlet Control HW Elev. 575.47 ft Control Type Outlet Control
Outlet Control HW Elev. 575.56 ft

Grades

Upstream Invert 572.12 ft Downstream Invert 572.00 ft
Length 30.00 ft Constructed Slope 0.004000 ft/ft
Hydraulic Profile

Profile M2 Depth, Downstream 219 ft
Slope Type Mild Normal Depth 2.74 ft
Flow Regime Subcritical Critical Depth 2.19 ft
Velocity Downstream 8.17 ft/s Critical Slope 0.005887 ft/ft
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 Flow Control Transition
Inlet Type Groove end w/headwall Area Full 14.1 fi?
K 0.00180 HDS 5 Chart 1

M 2.00000 HDS 5 Scale 2

(] 0.02920 Equation Form 1

Y 0.74000

Title: Fernald OSDF Phase V Revision
n:\...\westosdf\west osdf culverts.cvm

04/03/06 12:09:21 PM © Haestad Methods, Inc.

GeoSyntec Consultants

37 Brookside Road Waterbury, CT 06708 USA

+1-203-755-1666

B06136

Project Engineer: Victoria S. Cheplak
CulvertMaster v3.0 [3.0003]
Page 2 of 2
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Culvert Designer/Analyzer Report
west node 13

Design:Trial-1

Solve For. Headwater Elevation

Culvert Summary

Allowable HW Elevation N/A ft Storm Event Design
Computed Headwater Elev: 580.08 ft Discharge 3.69 cfs
Headwater Depth/Height 0.72 Tailwater Elevation N/A ft
Inlet Control HW Elev. 580.03 ft Control Type Entrance Control
Outlet Control HW Elev. 580.08 ft

Grades

Upstream Invert 579.00 ft Downstream Invert 578.00 ft
Length 120.00 ft Constructed Slope 0.008300 ft/ft

Hydraulic Profile

Profile S2 Depth, Downstream 0.65 ft
Slope Type Steep Normal Depth 0.65 ft
Flow Regime Supercritical Critical Depth 0.73 ft
Velocity Downstream 5.06 ft/s Critical Slope 0.005321 ft/it
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 1

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 Flow Control Unsubmerged

Inlet Type Groove end projecting Area Full 1.8 ft*

K 0.00450 HDS 5 Chart 1

M 2.00000 HDS 5 Scale 3

Cc 0.03170 Equation Form 1

Y 0.69000
Title: Fernald OSDF Phase V Revision Project Engineer: Victoria S. Cheplak
n:\...\westosdfiwest osdf culverts.cvm GeoSyntec Consultants CulvertMaster v3.0 [3.0003]

04/03/06 12:13:45 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666 Page 2 of 2



BO6136
Culvert Designer/Analyzer Report
west node 14 design

Design:Trial-1

Solve For: Headwater Elevation

Culvert Summary

Allowable HW Elevation 581.90 ft Storm Event Design
Computed Headwater Elev 579.27 ft Discharge 3.29 cfs
Headwater Depth/Height 0.26 Tailwater Elevation 0.00 ft
Inlet Control HW Elev. 579.11 ft Control Type Entrance Control
Outlet Control HW Elev. 579.27 ft

Grades

Upstream Invert 578.60 ft Downstream Invert 575.00 ft
Length 112.00 ft Constructed Slope 0.032143 ft/ft

Hydraulic Profile

Profile S2 Depth, Downstream 0.32 ft
Slope Type Steep Normal Depth 0.32 ft
Flow Regime Supercritical Critical Depth 0.40 ft
Velocity Downstream 4.08 ft/s Critical Slope 0.013346 f/it
Section
Section Shape Arch Mannings Coefficient 0.024
inum 183ectideddf&iak1 Corrugations Historic Span © 417 ft
Section Size 50 x 31 inch Rise 2.58 ft
Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 579.27 ft Upstream Velocity Head 0.15 ft
Ke 0.90 Entrance Loss 0.13 ft

Inlet Control Properties

Inlet Control HW Elev. 579.11 ft Flow Control Unsubmerged

Inte8 TgieCR structural plate, projecting Area Full- 8.4 ft?

K 0.03000 HDS 5 Chart 35

M 1.50000 HDS 5 Scale 1

C 0.04960 Equation Form 1

Y 0.57000
Title: Fernald OSDF Phase V Revision Project Engineer: Victoria S. Cheplak
n:\...\westosdf\west osdf culverts.cvm GeoSyntec Consultants CulvertMaster v3.0 [3.0003]

04/03/06 01:17:26 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666 Page 2 of 2



006136
Culvert Designer/Analyzer Report
west node 15N design

Design:Trial-1

Solve For: Headwater Elevation

Culvert Summary

Allowable HW Elevation N/A ft Storm Event Design
Computed Headwater Elev: 584.56 ft Discharge 0.62 cfs
Headwater Depth/Height 0.44 Tailwater Elevation 584.55 ft
Inlet Control HW Elev. 584.55 ft Control Type Outlet Control
Outlet Control HW Elev. 584.56 ft

Grades

Upstream Invert 583.90 ft Downstream Invert 583.60 ft
Length 55.00 ft Constructed Slope 0.005455 ft/ft

Hydraulic Profile

Profile S1 Depth, Downstream 0.95 ft
Slope Type Steep Normal Depth 0.25 ft
Flow Regime Subcritical Critical Depth 0.29 ft
Velocity Downstream 0.53 ft/s Critical Slope 0.002996 fi/ft
Section

Section Shape Circular Mannings Coefficient 0.010
Sectmrivizaézi HDPE (Smooth Interior) Span 1.50 ft
Section Size 18 inch Rise 1.50 ft
Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 584.56 ft Upstream Velocity Head 0.01 ft
Ke 0.20 Entrance Loss 0.00 ft

Inlet Control Properties

Inlet Control HW Elev. 584.55 ft Flow Control Unsubmerged

Inlet Type Groove end projecting Area Full 1.8 ft?

K 0.00450 HDS 5 Chart 1

M 2.00000 HDS 5 Scale 3

C 0.03170 Equation Form 1

Y 0.69000
Title: Fernald OSDF Phase V Revision Project Engineer: Victoria S. Cheplak
n:\...\westosdfiwest osdf culverts.cvm GeoSyntec Consultants CulvertMaster v3.0 [3.0003]

04/03/06 01:21:22 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666 Page 2 of 2



Design:Trial-1

Solve For: Headwater Elevation

west node 12 design

Culvert Designer/Analyzer Report

Culvert Summary

Allowable HW Elevation N/A ft Storm Event Design

Computed Headwater Eleve 580.03 ft Discharge 15.94 cfs

Headwater Depth/Height 1.13 Tailwater Elevation 578.08 ft

Inlet Control HW Elev. 579.99 ft Control Type Outlet Control

Outlet Control HW Elev. 580.03 ft

Grades

Upstream invert 577.77 ft Downstream Invert 577.47 ft

Length 63.76 ft Constructed Slope 0.004768 ft/ft
. Hydraulic Profile

Profile M2 Depth, Downstream 1.44 ft

Slope Type Mild Normal Depth 1.68 it

Flow Regime Subcritical Critical Depth 1.44 ft

Velocity Downstream 6.58 ft/s Critical Slope 0.006595 ft/ft

Section

Section Shape Circular Mannings Coefficient 0.013

Section Material Concrete Span 2.00 it

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 Flow Control Transition

Inlet Type Groove end projecting Area Full 3.1 ft?

K 0.00450 HDS 5 Chart 1

M 2.00000 HDS 5 Scale 3

C 0.03170 Equation Form 1

Y 0.69000

Title: Fernald OSDF Phase V Revision
n:\...\westosdf\west osdf culverts.cvm

04/03/06 02:41:22 PM © Haestad Methods, Inc.
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Design:Trial-1

Solve For: Headwater Elevation

east node 11

Culvert Designer/Analyzer Report

Culvert Summary

Allowable HW Elevation N/A ft Storm Event Design
Computed Headwater Eleve 586.60 ft Discharge 78.55 cfs
Headwater Depth/Height 1.30 Tailwater Elevation 584.73 ft
Inlet Control HW Elev. 586.60 ft Control Type Outlet Control
Outlet Control HW Elev. 586.60 ft

Grades

Upstream Invert 583.67 ft Downstream Invert 583.58 ft
Length 40.00 ft Constructed Slope 0.002355 ft/ft
Hydraulic Profile

Profile M2 Depth, Downstream 1.79 ft
Slope Type Mild Normal Depth N/A ft
Flow Regime Subcritical Critical Depth 1.79 ft
Velocity Downstream 7.74 fi/s Critical Slope 0.004495 ft/ft
Section

Section Shape Circular Mannings Coefficient 0.010
SecltorivizaéeHDPE (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 Flow Control Submerged
Inlet Type Groove end projecting Area Full 11.9 ft2
K 0.00450 HDS 5 Chart 1

M 2.00000 HDS 5 Scale 3

C 0.03170 Equation Form 1

Y 0.69000

Title: Fernald OSDF Phase V Revision

n:\...\eastosdf\east osdf culverts revised.cvm
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OSDF CONSTRUCTION/FILLING PERIOD CONDITIONS
SUMMARY OF CULVERT ANALYSES RESULTS

006136

CULVERT = g . CULVERTMASTER" MODELING @
PHYSICAL CHARACTERISTICS OF CULVERT CULVERT PROFILE HYDRAULIC CAPACITY TRUCT AP L OUTLET PROTECTION
IDENTIFICATION CHARACTERISTICS § URAL CAPACITY
Calculated i
Ouital Calrutat " Riprap Riprap
Entrance Loxs ek Number of Talct avert Orertopping. Entrance Lo | Namberof  [1ydroCad Node  Taitwater Headwater Svailif - Minimum Qutlet s |vesinee]  aw
C:,'::‘ Status ™ s':mm Material-Type | Coefiiens | Manming'sn | 5720 Confiruration| gy e "_"'"""l“""('; Elevation E:“"";‘ 5"::" Etevation (11 . Er"'""'_' i Coeliient | Cuberts- [/ Peak Flow | Elcvation ¢t | Depth- Intet "”""’é" D“:T, - c:."“"'l':‘l'" C;\‘(‘:‘ ",:, De = Trale | Required 5";":::"-‘ Velocity LT:M e Gy | Phickness (i
1K) Dizmeter S sty | Elestion ¥ ML) enfpuaden (Ke) Diamcter ™ | Rate  (cts) sL) Comrotts | OUHet Contrs! eettioand () see cover | (s o fr
nMSL) " MSLY m )
(1 MSL)
1a i E OSDF HDPE 02 0030 iy 2-27 inc
Sl O3 = L Projecting 20l el SRI6T smysk | ooon K130 Girvove - Projecting v V.27 inch HR/TKSS K473 SH6 60 SR6.60 ne x 71 - -
b csting E OSDF RCP 0.2 LU Projecting 1 - 30 inch 40

n new E OSDF Helical CMP 0y (L Projecting 2- 36 inch 92 5632 SK5.7% | nu0sy Su0.00 Projecting. [ 236 inch 23/48.76 SRT.01 SRYRY 5K9.02 [0 201 On Highway 2 yes 64 L] 12 & 12

5 new E OSDF Helical CMP - Arch 't [ Projecting 2-42x 29 nch 53 SKAHS. K151 | 00060 S8 50 Thin Wall Projecting [ 1-42129mch| 2576423 K6 T3 S78.57 58771 [ 2 On Highway z yo 49 L] L L] L

77 new £ OSDF Helical CMIP - Arch [ oIk Projesting. 42x 29 nch [ SR2 K0 58236 | 0.0042 K700 Thin Wall Projecting 09 2-42x29mch|  27/65.00 SKYAK 585 50 585 63 14 378 Of-Highway 1 yos [2] 7 14 [ 12
2R la:::mw EOSDF | Hehical CMP - Arch vo oan9 Projecting 2-49x W inch 140 sK5.75. sis.on | wooss s Thin Wall Projecting 0y 2-39xWinch| 2RR/7745 SsK6.U1 SRIKT SKRAZ 44 8y OR-Highway 3 yo 69 § 16 6 [

Al existing E OSDF. HDPE uy o Projecting 27 inch L) SH100 SRI00 10125 KBS Groave - Projecting () 1-27 mch /654 55451 585 20 SHS.49 0 b - 23 *

5 u:‘;‘:r;w W OSDF Helical CMP 0y o Projecting 142 inch 95 6068 s | won? SBS3 Projecting 0 1-42inch 515545 K250 K467 5840 0s 2764 OF-Highway Bl ys 748 7 " “ ”
TAR W OSDF CMP 0y 0024 Projectine. 1-42 inch 42 ST1.67 s 0.5y 58157 Projecting 0 1 - 42 wnch JAR/S7Y6 57958 SBLK SRL50 0.8 48 OIT-Highway 3 bz K30 [ 12 L 12
TCR W OSDF  |RCP - Honzontal Ellipse] 02 LIRS Concrare Headwall 1-34x 53 inch 296 §7496 573.50 000491 SKO00 Groove - Headwall (33 1-3425Vinch| TCR/6526 S75.01 57822 57825 8] ® 861 B
ABR eaisting W OSDF RCP 0.2 0.013 Cc Headwall 2-36inch W 57212 57200 0.00400 S71.00 Groove - Headwall [ 2. 36 mch BBR/90.36 5411 51541 57556 X - BT 2 3 =
12R new W OSDF RCP. 02 0013 Projecting 1-24 inch [ 57717 57747 | 00047 SKU.S0 Groove -Projecting 0.2 1- 24 inch 2R/ 15.98 ST8 OR 579.99 SKO.03 [ 421 On-Highway 2 yes 6.5k 5 L 6 12

[ new W OSDF RCP 02 0013 Projecting 1~ 18 mch 120 ST9.00 57800 | 00Ky 582.31 Groove - Projecting 02 1~ 1K inch 137369 NiA 58003 SB0.08 21 231 Or- Highway ) yo 506 3 6 6 12

14 caiting | W OSDF [ 0y 0024 Projecting 1-50% 31 nch 12 57860 57500 | 00321 SB1L90 Projeaiing [T 1-S0x3inch| 147329 NiA 579.41 51927 26 - - - - 408 « 4 -
15N cisting W OSDF HDPE 02 0010 Projecting | - 1H inch 55 5K3.90 SHY60 0.0055 SRS.05 Groove - Projecting 02 1 - 18 mch 15N 71062 584.55 SB4.55 584.56 0.5 - * - 053 k2
Luc| o | ioca us (10018 Flsiod End Secsca. | 1313k 170k [~ %0 w735 | see3n | opizs | sdes0 Headwall s 1 tixiRincn| 7202 58680 8797 Ei10) 20 e B - : 133 sl - > $

s e BCA RE n.0i0 Conerme Headwall |17 :2- 18 inch - 55| ossten | osmi30’ [ oooss | sa550 | Groove Hesdmall 02 2-iBinch Jigar Lo | s G SR 5L i - - L3S : 3 S &

AR ;ummmw o | DA VE - SAL o1t ! e skjoi | skiso | ooabe | 58700 {GhooveHeadwall |02 2 gk | 7140 “sp24° s34 sE34s SEE] i kS AR R E1 - - . -

S m;';:,,. _\DCA disiome | 0d 0oi7 | W] s | sme oo | sns ¥ 09 | 2:30ka | o81247 51988 yo. 60 5 L1 5 12

1 I et 5635 ’ 586,530 ‘ 0.0046 I Losms I Ttia Wall Projecting l Con 4953 mdtl 716843 | 38798 e ‘ 6L l B ' 116 ] 8 l 12

5 l bl I Tos Suigs ' “ 37998 | 00074 l -s9Ls2 |  Projecting ] 09 | Foazmch l Si434a I LT = | st l 1 l e l t l L

- E OSDF = East OSDF Construction-Phase Design Scenario MNotes

- W OSDF = West OSDF Construction-Phase Design Scenario (1) New indicates a new culvert 10 be instatled.

-DC A = Design Case “A” {2) Entrance configuration assumed. .
- NIA = Not Applicable {3) Dimensions used 1n the Cy s closely as possible.

du,= Average panicle diameter

Attachment C-3 & C-4hrev C4B

“ a

Culver

(5) Grading 15 provided in the Construction Drawings
{6) Neither structural capacity nor outlet protection are cvatuted for caisting culvens

put presente for each cutvert m Attachment C-4A



