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Drainage Analysis







GENESIS ENGINEERING

September 20, 2016

Public Works Department
City of Grass Valley

125 East Main Street
Grass Valley, CA 95945

To Whom it may concern:
Re: Preliminary storage sizing for Dorsey Drive

Attached is a preliminary hydraulic design for designing the required detention due to the
increase in runoff from post developed construction. The City of Grass Valley Standards use
the Rational Method to determine increase runoff however the Rational Method is not an
accurate way to design detention. Therefore the SCS method was used to determine the
increased runoff.

Autodesk Storm and Sanitary Sewer Analysis 2014 was used for hydraulic calculations using
the SCS Unit Hydrograph Method. The main CN value used was 0.95 with 75% impervious
using a Type 1A SCS storm. The rain depth was from Rain Gage Station GRASS VALLEY
2 NNE, station number A60 3572 00. There are two main runoff directions for the site, both
run from north to south. One portion discharges from the site through an existing set of (3)
24” pipes and the other leaves an existing Drainage inlet and 12” pipe that outfalls into a rock
lined swale. The design will detain enough runoff to not increase the pre developed flow
rates through the swale and the 24” pipes.

The West portion of the site running north to south will require 3.35 acre-ft of storage which
will be achieved using a stepped detention basin. The stepped detention basin will have
inflow from each side of the site and will allow each stage of the pond to fill up between 2-4
feet before transferring to the next step of the pond. These ponds will also work as an
extended detention basin to meet the Post-Construction design and LID requirements. The
design is shown on the Preliminary Utility Plan

The East portion of the site running north to south will require 0.4 acre-ft of storage which
will be achieved with a series of underground storage pipes, which were modeled using
StormTech MC-4500 chambers. This resulted in approximately 600 LF of MC-4500. These
pipes will be located along the southeast parking lot as shown on the Preliminary Utility
Plan. From the StormTech the outfall will enter a shallow rock lined pond to keep velocity
down when entering the existing Drainage Inlet. To meet the Post Construction design and
LID requirements a Contech CDS separator will be used to treat low flow prior to entering
the Stormtech MC-4500 chambers.
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GENESIS ENGINEERING

In addition to the hydraulics we ran preliminary Post Construction design and LID
requirement calculations to ensure we had enough volume. The site is essentially broke up
into 3 drainage management areas. Two of the drainage management areas will drain into
the extended detention basins and the remaining drainage management area will enter the
CDS separator and underground storage pipes.

Attached are the preliminary calculations for the volume required on the detention basin and
the underground pipes. The first drainage management area (DMA1) takes the west portion
of the site and the west portion of the detention basin before it steps down into the final
detention basin. The required volume is 0.31 acre-ft of storage, we have provided 0.54 acre-
ft of storage. The second drainage management area (DMAZ2) takes the east portion of the
site and enters the east portion of the detention basin before it steps down into the final
detention basin. The required volume is 0.32 acre-ft of storage, we have provided 1.49 acre-
ft of storage. The final drainage management area (DMA3) takes the south east portion of
the site and will enter the CDS before entering the underground detention pipes. The
required volume is 0.13 acre-ft of storage, we have provided 0.4 acre-ft of storage.

The stepped detention basin in the upper tiers that are being used to meet the post
construction LID requirements will have their soil amended and have 12 inches of crushed
rock below the amended soil. Within the rock section a 4” perforated pipe will be placed and
connect to the bottom tiers of the detention basin. The purpose of this is to allow drawdown
and standing water in the ponds. The detention basins will have weirs at each top to allow
overflow into the next tiered pond below.

Sean M. O’Neill
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Project Description

File Name . Pre Developed Dorsey.SPF

Description .

SA\GENESIS JOB FILES\07-109 Dorsey Drive-G\Vidwg\Dorsey site plan 10-30-14.dwg

Project Options
Flow Units CFS
Elevation Type ... Elevation
Hydrology Method Rational
Time of Concentration (TOC) Method .........ccocviiiiinennnennns SCS TR-55
Link Routing Method Kinematic Wave
Enable Overflow Ponding at Nodes .......cveceieiesnininnineens YES
Skip Steady State Analysis Time Periods .......cocernsrieonnne NO

Analysis Options

Start Analysis On Nov 04, 2014
End Analysis On Nov 05, 2014
Start Reporting On Nov 04, 2014

Antecedent Dry Days [¢]
Runoff (Dry Weather) Time Step ... -

Runoff (Wet Weather) Time Step ..
Reporting Time Step
Routing Time Step .............

Number of Elements

Rain Gages
Subbasins
Nodes
JUNCHONS ..ottt st e
Qutfalls .
Flow Diversions .
Inlets . .
Storage NOGES ......cooovvucvrerivicrcrnseinissssnssss e
Links
Channels .
Pipes ...
Pumps ..
Orifices
Weirs ...

Pollutants
LN USES oooeviiciinicis s s e e e ne e

Rainfall Details

Return Period 25 year(s)

00:00:00
00:00:00
00:00:00

days

days hh:mm:ss
days hh:mm:ss
days hh:mm:ss
seconds



Subbasin Summary

SN Subbasin Area Weighted Total Total Total Peak Time of

1D Runoff Rainfall Runoff Runoff Runoff Concentration
Coefficient Volume

(ac) (in} (in) _(ac-in) _ (cfs) (days hh:mm:ss)

1 Sub-01 3.98 0.2000 055 0.11 0.43 132 0 00:19:47

2 Sub-02 3.86 0.2000 065 013 050 1.10 0 00:27:07

3 Sub-03  12.18 0.2000 073 0.15 1.77 3.04 0 00:34:46

4 Sub-04 5.10 02000 066 0.13 0.67 142 0 00:28:31



Node Summary

SN Element Element Invert Ground/Rim initial Surcharge Ponded Peak Max HGL Max Min Time of Total Total Time
1D Type Elevation (Max) Water Elevation Area Inflow Elevation Surcharge Freeboard Peak Flooded Flooded
Elevation Elevation Attained Depth  Attained Flooding Volume
Attained Occurrence

®) 1) ) ) {2 (cfs) ) () (f) (days htemm) _ (ac-in) (min)

1 Jun-01  Junction 0.00 6.00 0.00 6.00 0.00 3.49 0.59 0.00 541 0 00:00 0.00 0.00

2 Jun-02  Junction 0.00 6.00 0.00 6.00 0.00 1.31 10.60 0.00 1.40 0 00:00 0.00 0.00
3 Out-02  Quitfall -0.20 3.49 0.37
4 Out-03  Outfall 0.00 1.42 0.00
5 Out-04 OQutfall 0.00 1.10 0.00



Link Summary

SN Element Element From To(Ouiefy Length  Inlet

Oullet Average Diameteror Manning's Peak Design Flow Peak Flow/ Peak Flow Peak Flow Peak Flow Total Time Reported

] Type  (nlet) Node Ivet Iven Siope  Height Roughness Flow  Capacily DesignFlow Velocty  Depth  Depth/ Surcharged Condition
Node Elevation Elevation Ratio Total Depth
Ratio
M @ ® 0 () fefs) {ch) {fsec) ® (min)
{Lnk0t Pipe  Jundf Qut02 2000 000 020 10000 24000 00150 348 18.61 0.18 47 057 0.29 0.00 Calculated
2link02 Channel Jun02 Jun-0t 35000 10.00  0.00 28600 24000 00320 128 328 0.04 124 0.59 0.29 0.00



Junction Input

SN Element Invert Ground/Rim Ground/Rim Initial Initial Surcharge Surcharge Ponded Minimum
1D Elevation (Max) (Max) Water Water Elevation Depth Area Pipe
Elevation Offset Elevation Depth Cover

[413] {419] 1) @) @ 01S] (6] [i9) _(n),

1 Jun-01 0.00 6.00 6.00 0.00 0.00 6.00 0.00 0.00 0.00

2 Jun-02 0.00

6.00 6.00 0.00 0.00 6.00 0.00 0.00 0.00



Junction Results

SN Element Peak Peak MaxHGL Max HGL Max Min Average HGL Average HGL Time of Time of  Total Total Time
1D Inflow Lateral Elevation Depth Surcharge Freeboard Elevation Depth Max HGL Peak Fiooded Flooded
Inflow Aftained Attained Depth  Attained Attained Attained  Occurrence Flooding Volume
Attained Qccurrence
(cfs)  (cfs) (fH) (ft) () (ft) (ft) (f) (days hhimm) (days hhumm)  (acin) (min)
1 Jun-01 349 3.04 0.59 0.59 0.00 5.41 0.02 0.02 0 00:21 0 00:00 0.00 0.00
2 Jun-02 131 1.31 10.60 10.60 0.00 1.40 10.01 10.01 0 00:20 0 00:00 0.00 0.00



Channel Input

SN Element Length inlet Inlet Outlet Outlet Total Average Shape Height Width Manning's Entrance Exit/Bend Additional initial Flap
1D invert Invert Invert Invert Drop  Siope Roughness  Losses Losses Losses Flow Gate
Elevation Offset Elevation Offset
#) ) @ @ (%) [ ) (cfs)

1 Link-02  350.00 10.00 10.00 0.00 0.00 10.00 2.8600 Trianguiar 2.000 5.000 0.0320  0.5000 0.5000 0.0000 0.00 No



Channel Results

SN Element Peak Time of Design Flow Peak Flow/ Peak Flow Travel Peak Flow Peak Flow Total Time Froude Reported
1D Flow Peak Flow Capacity Design Flow  Velocity Time Depth Depth/ Surcharged Number Condition
Occurrence Ratio Total Depth
Ratio
(cfs) (days hh:mm) (cfs) (f/sec) (min) (f1) (min)

1 Link-02  1.28 0 00:21 33.28 0.04 7.24 081 0.59 0.29 0.00



Pipe Input

SN Element Length Infet Inlet  Outlet Outlet Total Average Pipe Pipe Pipe Manning's Entrance Exit/Bend Additional Initial Flap No.of
1D Invert invert Invert Invert Drop  Slope Shape Diameter or Width Roughness Losses Losses Losses Flow Gate Barrels
Elevation Offset Elevation Offset Height
1) [ @ (M () (%) (in) (cts)

(in)
1 Link-01 20.00 0.00 0.00 -0.20 0.00 0.20 1.0000 CIRCULAR 24.000 24.000 0.0150  0.5000 0.5000 0.0000 0.00 No 1



Pipe Results

SN Element Peak Time of Design Flow Peak Flow/ Peak Flow Travel Peak Flow Peak Flow Total Time Froude Reported
1D Flow Peak Flow Capacity Design Flow  Velocity Time Depth Depth/ Surcharged Number Condition
Occurrence Ratio Total Depth
Ratio
(cfs) (days hh:mm) (cfs) (fi/sec) (min) (ft) (min)

1 Link-01  3.49 0 00:35 19.61 0.18 471 007 0.57 0.29 0.00 Calculated



Project Description

File Name
Description ...
25 Year Storm
Project Options
Flow Units CFS
Elevation Type Elevation
Hydrology Method .. HEC-1

SCS TR-55
Clark

Time of Concentration (TOC) Method ..
HEC-1 unit hydrograph method .
HEC-1 loss method ...
Link Routing Method . Kinematic Wave
Enable Overflow Ponding at Nodes YES

Skip Steady State Analysis Time Periods ... NO

Analysis Options

Start Analysis On .ccoeeveceencre i Nov 10, 2014
End Analysis On ... .. Nov 12, 2014
Start Reporting On . Nov 10, 2014
Antecedent Dry Days . . 0

Runoff (Dry Weather) Time Step ... .. 001:00:00
Runoff (Wet Weather) Time Step .. 0 00:05:00
Reporting Time Step ... 000:05:00
Routing Time Step ....coccvevvcecciiceccnns 30

Number of Elements

Rain Gages ...
Subbasins
Nodes
Junctions .
Outfalls ....
Flow Diversions .

Storage Nodes ...
Links
Channels .

Orifices .
Weirs ...

Pollutants
Land Uses ....

Rainfall Details

SN Rain Gage Data Data Source Rainfall
1D Source iD Type

SCS Curve Number

.. post developed dorsey-scs-detention pond-9-14-16.SPF

00:00:00
00:00:00
00:00:00

days

days hh:mm:ss
days hh:mm:ss
days hh:mm:ss
seconds

Rain  State County

Return Rainfall
Units Period Depth
(years) (inches)

Rainfall
Distribution

1 25 Year Time Series 25 Year Intensity

inches California Nevada (Nevada City) 25

643

SCS Type {A 24-hr



Subbasin Summary

SN Subbasin Area  Total Total Total Peak Time of
1D Rainfall Runoff Runoff Runoff Concentration
Volume
(ac) (in) (in) (ac-in) (cfs) (days hh:mm:ss)
1 Sub-01 239 642 369 8.83 3.60 0 00:09:37
2 Sub-02 152 642 3.80 578 235 0 00:12:12
3 Sub-03 208 642 377 7.87 321 0 00:14:18
4 Sub-04 1.7 642 3.80 650 2.64 0 00:12:08
5 Sub-05 164 642 382 626 2.54 0 00:12:29
6 Sub-08 093 642 389 3.61 1.46 0 00:15:00
7 Sub-10 070 642 379 2.65 1.08 0 00:13:46
8 Sub-11 0.66 642 363 240 0.97 0 00:10:20
9 Sub-12 352 642 376 1325 538 0 00:11:18
10 Sub-16  2.55 642 236 6.02 243 0 00:13:09
11 Sub-17 087 642 3.88 337 1.37 0 00:10:30
12 Sub-18 149 642 372 554 225 0 00:12:09
13 Sub-20 359 642 376 1349 547 0 00:10:30
14 Sub-21 075 642 384 288 117 0 00:10:20
15 Sub-23 109 642 3.76 409 1.67 0 00:07:42
16 Sub-24  0.63 642 3.82 241 098 0 00:08:47



Node Summary

SN Element Element Invert Ground/Rim initial Surcharge Ponded Peak Max HGL Max Min Time of  Total Total Time
D Type Elevation (Max) Water Elevation Area Inflow Elevation Surcharge Freeboard Peak Flooded Flooded
Elevation Elevation Attained Depth  Attained Flooding Volume
Attained Occurrence
(ft (fH) (fty (ft) (ft3)  (cfs) (f) (f) (f) (days hmm) (ac-in) (min)
1 Jun-01  Junction 2657.00 2661.00 0.00 6,00 000 360 2657.64 0.00 3.36 0 00:00 0.00 0.00
2 Jun-02  Junction 2653.00 2663.00 0.00 600 000 741 2653.82 0.00 9.18 0 00:00 0.00 0.00
3 Jun-03  Junction 2650.00 26586.00 0.00 6.00 0.00 9.94 2650.86 0.00 5.14 0 00:00 0.00 0.00
4 Jun-04  Junction 2645.00 2651.00 0.00 6.00 0.00 1257 2651.00 0.00 0.00 0 04:49 0.00 3.00
5 Jun-05  Junction 2641.00 2647.00 0.00 6.00 0.00 13.01 2642.28 0.00 4.71 0 00:00 0.00 0.00
6 Jun-08  Junction 2645.00 2649.50 0.00 600 000 547 264578 0.00 3.72 0 00:00 0.00 0.00
7 Jun-09  Junction 2665.00 2670.00 0.00 6,00 0.00 166 2665.41 0.00 4.59 0 00:00 0.00 0.00
8 Jun-10  Junction 2667.00 2669.00 0.00 6.00 0.00 1.67 2667.41 0.00 1.69 0 00:00 0.00 0.00
9 Jun-12  Junction 2652.00 2658.00 0.00 600 000 166 265238 0.00 5.62 0 00:00 0.00 0.00
10 Jun-13  Junction 2645.00 2652.00 0.00 6.00 0.00 2864 264540 0.00 6.60 0 00:00 0.00 0.00
11 Jun-14  Junction 2635.00 2641.00 0.00 6.00 0.00 1.08 263524 0.00 5.76 0 00:00 0.00 0.00
12 Jun-15  Junction 2628.00 2634.00 0.00 600 0.00 645 262846 0.00 5.54 0 00:00 0.00 0.00
13 Jun-16  Junction 2615.50 2625.00 0.00 600 0.00 644 2616.25 0.00 8.75 0 00:00 0.00 0.00
14 Jun-18  Junction 2632.00 2640.00 0.00 6.00  0.00 16.01 263349 0.00 6.51 0 00:00 0.00 0.00
15 Jun-20  Junction 2634.00 2646.00 0.00 6.00 0.00 15.08 283519 0.00 10.81 0 00:00 0.00 0.00
16 Jun-22  Junction 2644.00 2646.00 0.00 6.00 000 866 264488 0.00 1.12 0 00:00 0.00 0.00
17 Jun-23  Junction 2641.00 2643.00 0.00 0.00 0.00 9.82 2642.11 0.00 0.89 0 00:00 0.00 0.00
18 Jun-24  Junction 2625.00 2647.00 0.00 0.00 0.00 263 262540 0.00 21.60 0 00:00 0.00 0.00
19 Jun-26  Junction 2667.00 2677.00 0.00 0.00 000 146 2667.29 0.00 9.71 0 00:00 0.00 0.00
20 Out-01  Junction 2643.00 2645.00 0.00 0.00 000 9.82 2644.11 0.00 0.89 0 00:00 0.00 0.00
21 Out-02  Junction 2657.00 2659.00 0.00 0.00 000 321 2657.56 0.00 1.44 0 00:00 0.00 0.00
22 Out-04  Outfali 2571.50 3.59 2571.50
23 Out-05  Outfall 2604.00 1.41 2604.00
24 Out-06  Outfall 2605.00 2.63 2605.39
25 Stor-02 Storage Node  2615.00 2620.00 0.00 0.00 6.44 2619.62 0.00 0.00
26 Stor-06 Storage Node  2604.00 2608.00 0.00 0.00 9.82 2608.21 0.00 0.00
27 Stor-07 Storage Node  2588.00 2593.00 0.00 0.00 9.81 2592.09 0.00 0.00
28 Stor-08 Storage Node  2574.00 2582.00 0.00 0.00 15.16 2578.68 0.00 0.00
29 Stor-09 Storage Node  2585.00 2590.00 0.00 0.00 15.99 2589.20 0.00 0.00



Link Summary

SN Element Element From  To(Ouflefy Lengh  Inlet  Ouflet Average Diameteror Manning's Peak Design Flow Peak Fow/ Peak Flow Peak Flow PeakFlow Total Time Reported
D Type  {Inief) Node Iwet Iweit Slope  Height Roughness Flow  Capacity DesignFlow  Velocy  Depth Depth/ Surcharged Condition
Node Elevation Elevation Rafio Total Depth

Ratio

& @ {in) (ef) (cB) {fsec) ® {pin)
TLlnk0d Pipe  Jundd Jund5 21200 264500 264100 18300 18000 0.0150 1301 1250 1.04 822 1.36 0.91 0.00 > CAPACITY
2Unk04 Pipe  Jund3 Jun04 16100 2650.00 2645.00 34400 18000 00150 084 16.04 0.62 9.56 085 0.57 0.00 Calculated
3Lnk05 Pipe  Jun02 Jun03 15000 265300 2650.00 20000 18000  0.0150 74t 1287 0.58 154 0.81 054 0.00 Calculated
AUnkD6 Pipe  Jundt Jund2 16100 265700 2653.00 24800 12000 00150 360 487 0.74 6.82 0.64 064 0.00 Caleulated
5Lnkd7 Pipe  Juni0 Jun09  83.00 2667.00 2665.00 24100 12000 00150 166 478 0.35 555 0.40 0.41 0.00 Caloulated
SLink08 Pipe  Jun09 Jum-i2 24400 266500 265200 53300 12000 00150 166 JAK] 0.3 740 0.33 0.33 0.00 Calculated
Tlnk40 Pipe  Jun12 Jun13 23200 265200 264500 30200 12000 00150 166 53 0.31 6.04 0.38 0.38 0.00 Calculated
§Lnk13 Pipe  Jun15 Jun16 10200 262800 261550 122500  18.000 00150 644 387 020 1412 0.46 0.3 0.00 Calculated
9liki5s Ppe  Jun-18 Stor09  130.00 263300 258500 36.9200 24000 00150 1598 11914 013 2642 0.49 0.25 0.00 Caleutated
10Lnk20 Pipe  Jun20 Jun18  150.00 263400 263200 13300 24000 00150 15.05 2264 0.66 .13 118 058 0.00 Calculated
f1Lnk22 Pipe Jund6 Stor02 4085 260550 2605.00 12200 24000 00150 644 21.69 0.30 6.02 0.4 0.37 0.00 Calculated
12Lnk23 Pipe  Jun08 Jun22  B0.00 264500 264400 12500 18000 0010 547 10.18 0.54 5.86 0.78 0.52 0.00 Calculated
13lnk28 Pipe  Jun23 Stor06 12800 264100 2606.00 273400 18000 00150 982 4160 02 22 0.46 0.31 0.00 Calculated
14Llnk30 Ppe  Jun-f4 Juni5 96389 263500 262600 42700 18000 00150 1.07 18.81 0.06 579 0.24 0.16 0.00 Calculated
15Lnk32 Ppe  Jun24 Out06 27557 262500 260500 72600 12000 00150 263 8.32 0.32 9.39 0.39 0.39 0.00 Calculated
16Lnk33  Pipe  Jund3 Jun24 30356 264500 2625.00 65900 12000 00150 283 793 033 9.07 0.40 040 0.00 Calulated
170nk3 Ppe  Jun26 Jnd2 20000 2667.00 2653.00 7.0000 12000 00150 146 847 0.18 786 0.29 0.29 0.00 Calculated
18Lnk35 Ppe  Jund5 Jun20 10386 264100 263400 67400 18000  0.0150 1287 263 054 1368 0.78 0.53 0.00 Calculated
19nk38 Pipe  Jn22 Outdl 3000 264400 264300 33300 15000 00150 866 10.22 0.85 9.34 0.88 0.7 0.00 Caleulated
20Link24  Channet Qutdt Jun-23  175.08 264300 264000 17900 24000  0.0320 982 4.4 02 323 4 0.55 0.00
20Link25  Channel QutG2 Jun-22 27024 2657.00 2643.00 51800 24000 00320 3.20 96.93 003 478 0.56 028 0.00
22 Orifice-04 Orfice  Stor-02 Out-05 2615.00 2604.00 5,000 144
23 Orifice-05 Orfice  Stor-08 Qut-04 257400 257150 8.000 359
24 Weir0t  Weir  Stor-06 Stor-07 260400 2588.00 9.81
25 Weir-02  Weir  Stor-07 Stor-08 2588.00 2574.00 385
26 Weir-03  Weir  Stor-0% Stor-08 258500 2574.00 1227



Junction Input

SN Element Invert Ground/Rim Ground/Rim tnitial Initial Surcharge Surcharge Ponded Minimum
1D Efevation {Max) (Max) Water  Water Elevation Depth Area Pipe
Elevation Offset Elevation  Depth Cover

03] (3] (4] ) () ) [013] ) (in)

1 Jun-01 2657.00 2661.00 4.00 0.00 -2657.00 6.00 -2655.00 0.00 0.00
2 Jun-02  2653.00 2663.00 10.00 0.00 -2653.00 6.00 -2657.00 0.00 0.00
3 Jun-03  2650.00 2656.00 6.00 0.00 -2650.00 6.00 -2650.00 0.00 0.00
4 Jun-04  2645.00 2651.00 6.00 0.00 -2645.00 6.00 -2645.00 0.00 0.00
5 Jun-05  2641.00 2647.00 6.00 0.00 -2641.00 6.00 -2641.00 0.00 0.00
6 Jun-08  2645.00 2649.50 4.50 0.00 -2645.00 6.00 -2643.50 0.00 0.00
7 Jun-08  2665.00 2670.00 5.00 0.00 -2665.00 6.00 -2664.00 0.00 0.00
8 Jun-10  2667.00 2669.00 2.00 0.00 -2667.00 6.00 -2663.00 0.00 0.00
9 Jun-12  2652.00 2658.00 6.00 0.00 -2652.00 6.00 -2652.00 0.00 0.00
10 Jun-13  2645.00 2652.00 7.00 0.00 -2645.00 6.00 -2646.00 0.00 0.00
11 Jun-14  2635.00 2641.00 6.00 0.00 -2635.00 6.00 -2635.00 0.00 0.00
12 Jun-15  2628.00 2634.00 6.00 0.00 -2628.00 6.00 -2628.00 0.00 0.00
13 Jun-16  2615.50 2625.00 9.50 0.00 -2615.50 6.00 -2618.00 0.00 0.00
14 Jun-18  2632,00 2640.00 8.00 0.00 -2632.00 6.00 -2634.00 0.00 0.00
15 Jun-20  2634.00 2646.00 12.00 0.00 -2634.00 6.00 -2640.00 0.00 0.00
16 Jun-22  2644.00 2646.00 2.00 0.00 -2644.00 6.00 -2640.00 0.00 0.00
17 Jun-23  2641.00 2643.00 2,00 0.00 -2641.00 0.00 -2643.00 0.00 0.00
18 Jun-24  2625.00 2647.00 22.00 0.00 -2625.00 0.00 -2647.00 0.00 0.00
19 Jun-26  2667.00 2677.00 10.00 0.00 -2667.00 0.00 -2677.00 0.00 0.00
20 Out-01 2643.00 2645.00 2.00 0.00 -2643.00 0.00 -2645.00 0.00 0.00
21 0ut-02  2657.00 2659.00 2.00 0.00 -2657.00 0.00 -2659.00 0.00 0.00



Junction Results

SN Element Peak Peak Max HGL Max HGL Max Min Average HGL Average HGL Time of Time of  Total Total Time
1D Inflow Lateral Elevation Depth Surcharge Freeboard Elevation Depth Max HGL Peak Flooded Flooded

inflow Attained  Attained Depth  Attained Attained Aftained  Occurrence Flooding Volume

Attained QOcceurrence

(cfs)  (cfs) (i) (ft) (ft) () () () (days hi:mm) (days hh:mm)  (ac-in) (min)
1 Jun-01 3.60 3.60 2657.64 0.64 0.00 3.36 2657.07 0.07 0 04:48 0 00:00 0.00 0.00
2 Jun-02 741 235 2653.82 0.82 0.00 9.18 2653.09 0.09 0 04:48 0 00:00 0.00 0.00
3 Jun-03 9.94 254 2650.86 0.86 0.00 5.14 2650.10 0.10 0 04:48 0 00:00 0.00 0.00
4 Jun-04 1257 2.64 2651.00 6.00 0.00 0.00 2645.13 0.13 0 04:48 0 04:48 0.00 3.00
5 Jun-05 13.01 0.00 2642.29 1.29 0.00 4.71 2641.12 0.12 0 04:50 0 00:00 0.00 0.00
6 Jun-08 547 547 264578 0.78 0.00 3.72 2645.08 0.09 0 04:48 0 00:00 0.00 0.00
7 Jun-09 1.66 0.00 2665.41 0.41 0.00 4.59 2665.05 0.05 0 04:47 0 00:00 0.00 0.00
8 Jun-10 1.67 1.67 2667.41 0.41 0.00 1.59 2667.05 0.05 0 04:47 0 00:00 0.00 0.00
9 Jun-12 166 000 265238 0.38 0.00 5.62 2652.05 0.05 0 04:47 0 00:00 0.00 0.00
10 Jun-13 264 097 264540 0.40 0.00 6.60 2645.05 0.05 0 04:48 0 00:00 0.00 0.00
11 Jun-14 1.08 108 263524 0.24 0.00 5.76 2635.03 0.03 0 04:48 0 00:00 0.00 0.00
12 Jun-15 6.45 538 262846 0.46 0.00 5.54 2628.06 0.06 0 04:48 0 00:00 0.00 0.00
13 Jun-16 6.44 0.00 2616.25 0.75 0.00 8.75 2615.59 0.09 0 04:48 0 00:00 0.00 0.00
14 Jun-18  16.01 0.98 2633.49 1.49 0.00 6.51 2633.06 1.06 0 04:51 0 00:00 0.00 0.00
15 Jun-20  15.08 225 2635.19 1.19 0.00 10.81 2634.13 0.13 0 04:50 0 00:00 0.00 0.00
16 Jun-22 8.66 0.00 264488 0.88 0.00 1.12 2644.09 0.09 0 04:48 0 00:00 0.00 0.00
17 Jun-23 9.82 0.00 2642.11 1.11 0.00 0.89 2641.17 0.17 0 04:49 0 00:00 0.00 0.00
18 Jun-24 263 000 262540 0.40 0.00 21.60 2625.05 0.05 0 04:48 0 00:00 0.00 0.00
18 Jun-26 146 146 2667.29 0.29 0.00 9.71 2667.04 0.04 0 04:48 0 00:00 0.00 0.00
20 Out-01 9.82 117 2644.11 1.1 0.00 0.89 2643.17 0.17 0 04:48 0 00:00 0.00 0.00
21 Out-02 321 321 265756 0.56 0.00 1.44 2657.08 0.08 0 04:48 0 00:00 0.00 0.00



Channel Input

SN Element Length inlet Inlet  OQutlet Outlet Total Average Shape Height Width Manning's Entrance Exit/Bend Additional Initiat Flap
iD invert Invert Invert invert Drop  Slope Roughness Losses Losses Losses Flow Gate
Elevation Offset Elevation Offset
) @ () /@ @ (%) 1) ) (cfs)
1 Link-24 175.08 264300 0.00 2640.00 -1.00 3.00 1.7100 Triangular 2.000 10.000 0.0320 0.5000 0.5000  0.0000 0©.00 No
2 Link-25 270.24 265700 0.00 2643.00 -1.00 14.00 5.1800 Triangular 2.000 10.000 0.0320 0.5000  0.5000 0.0000 0.00 No



Channel Results

SN Element Peak Time of Design Flow Peak Flow/ Peak Flow Travel Peak Flow Peak Flow Total Time Froude Reported
iD Flow Peak Flow Capacity Design Flow  Velocity Time Depth Depth/ Surcharged Number Condition
QOccurrence Ratio Total Depth
Ratio
(cfs) (days hh:mm) (cfs) (fi/sec) (min) (ft) {min)
1 Link-24  9.82 0 04:49 47.24 0.21 3.23 0.90 1.11 0.55 0.00

2 Link-25  3.20 0 04:49 96.93 0.03 478 0.94 0.56 0.28 0.00



Pipe Input

SN Element Length inlet Inlet  Outlet Outlet Total Average Pipe Pipe Pipe Manning's Entrance ExitBend Additional Initial Flap No. of
D invert Invert Invert Invert Drop  Slope Shape Diameter or Width Roughness Losses Losses  Losses Flow Gate Barrels
Elevation Offset Elevation Offset Height
() @ () @ @ () (%) (in) __(in) (cfs)

1 Link-03 212,00 264500 0.00 2641.00 0.00 4.00 1.8900 CIRCULAR 18.000 18.000 0.0150 0.5000  0.5000  0.0000 0.00 No 1
2 Link-04 161,00 2650.00 0.00 264500 0.00 5.00 3.1100 CIRCULAR 18.000 18.000 0.0150 0.5000  0.5000  0.0000 0.00 No 1
3 Link-05 150,00 2653.00 0.00 2650.00 000 3.00 2.0000 CIRCULAR 18.000 18.000 0.0150 0.5000 05000  0.0000 0.00 No 1
4 Link-06 161.00 2657.00 0.00 2653.00 0.00 4.00 2.4800 CIRCULAR 12.000 12.000 0.0150 05000  0.5000  0.0000 0.00 No 1
5 Link-07  83.00 2667.00 0.00 2665.00 0.00 2.00 24100 CIRCULAR 12.000 12.000 0.0150 0.5000  0.5000  0.0000 0.00 No 1
6 Link-08 244.00 2665.00 0.00 2652.00 0.00 13.00 5.3300 CIRCULAR 12.000 12.000 0.0150 0.5000  0.5000  0.0000 0.00 No 1
7 Link-10 232,00 2652.00 0.00 264500 0.00 7.00 3.0200 CIRCULAR 12.000 12.000 0.0150 0.5000  0.5000  0.0000 0.00 No 1
8 Link-13 102,00 2628.00 0.00 261550 0.00 12.50 12.2500 CIRCULAR 18.000 18.000 0.0150 0.5000  0.5000  0.0000 0.00 No 1
9 Link-15 130,00 2633.00 1.00 2585.00 0.00 48.00 36.9200 CIRCULAR 24.000 24.000 0.0150 0.5000  0.5000  0.0000 0.00 No 1
10 Link-20  150.00 263400 0.00 2632.00 0.00 200 1.3300 CIRCULAR 24,000 24,000 0.0150 0.5000  0.5000  0.0000 0.00 No 1
11 Link-22  40.85 260550 -10.00 280500 -10.00 0.50 1.2200 CIRCULAR 24,000 24.000 0.0150 0.5000  0.5000  0.0000 0.00 No 1
12 Link-23  80.00 264500 0.00 2644.00 000 1.00 1.2500 CIRCULAR 18.000 18.000 0.0150 0.5000  0.5000  0.0000 0.00 No 1
13 Link-28  128.00 2641.00 0.00 2606.00 2.00 35.00 27.3400 CIRCULAR 18.000 18.000 0.0150 0.5000  0.5000  0.0000 0.00 No 1
14 Link-30  163.89 263500 0.00 2628.00 0.00 7.00 42700 CIRCULAR 18.000 18.000 0.0150 0.5000  0.5000  0.0000 0.00 No 1
15 Link-32 275.57 2625.00 0.00 2605.00 0.00 20.00 7.2600 CIRCULAR 12.000 12.000 0.0150 0.5000  0.5000  0.0000 0.00 No 1
16 Link-33  303.56 264500 0.00 2625.00 0.00 20.00 6.5800 CIRCULAR 12,000 12.000 0.0150 0.5000  0.5000  0.0000 0.00 No 1
17 Link-34 200.00 2667.00 0.00 2653.00 0.00 14.00 7.0000 CIRCULAR 12.000 12,000 0.0150 0.5000  0.5000  0.0000 0.00 No 1
18 Link-35 103.86 2641.00 0.00 2634.00 0.00 7.00 6.7400 CIRCULAR 18.000 18.000 0.0150 0.5000  0.5000  0.0000 0.00 No 1
19 Link-38  30.00 2644.00 0.00 2643.00 0.00 1.00 3.3300 CIRCULAR 15.000 15.000 0.0150 0.5000  0.5000  0.0000 0.00 No 1



Pipe Results

SN Element Peak Time of Design Flow Peak Flow/ Peak Flow Travel Peak Flow Peak Flow Total Time Froude Reported
1D Flow Peak Flow Capacity Design Flow  Velocity Time Depth Depth/ Surcharged Number Condition
Occurrence Ratio Total Depth
Ratio
(cfs) (days hh:mm) (cfs) (f/sec) (min) (ft) (min)

1 Link-03  13.01 0 04:50 12.50 1.04 8.22 0.43 1.36 0.91 0.00 > CAPACITY

2 Link-04 994 0 04:49 16.04 0.62 9.56 0.28 0.85 0.57 0.00 Calculated

3 Link-08  7.41 0 04:48 12.87 0.58 7.54 033 0.81 0.54 0.00 Calculated

4 Link-06  3.60 0 04:48 487 0.74 6.82 0.3¢ 0.64 0.64 0.00 Calculated

5 Link-07 166 0 04:47 4.79 0.35 555 0.25 0.40 0.41 0.00 Calculated

6 Link-08  1.66 0 04:47 7.13 0.23 7.40 0.55 0.33 0.33 0.00 Calculated

7 Link-10  1.66 0 04:48 5.36 0.31 6.04 0.64 0.38 0.38 0.00 Calcuiated

8 Link-13  6.44 0 04:48 31.87 0.20 14,12 0.12 0.46 0.31 0.00 Calculated

9 Link-15  15.99 0 04:51 119.14 0.13 26.42 0.08 0.48 0.25 0.00 Calculated
10 Link-20  15.06 0 04:51 22,64 0.66 7.73 0.32 1.18 0.59 0.00 Calculated
11 Link-22  6.44 0 04:48 21.69 0.30 6.02 0.1 0.74 0.37 0.00 Calculated
12 Link-23 547 0 04:48 10,18 0.54 586 0.23 0.78 0.52 0.00 Calculated
13 Link-29  8.82 0 04:49 47.60 0.21 2121 0.10 0.46 0.31 0.00 Calculated
14 Link-30  1.07 0 04:48 18.81 0.06 579 047 0.24 0.16 0.00 Calculated
15 Link-32 2,63 0 04:48 832 0.32 9.39 048 0.39 0.39 0.00 Calculated
16 Link-33  2.63 0 04:48 7.93 0.33 9.07 0.56 0.40 0.40 0.00 Calculated
17 Link-34  1.46 0 04:48 8.17 0.18 7.86 042 0.29 0.29 0.00 Calculated
18 Link-35 12,87 0 04:50 23.63 0.54 13.68 0.13 0.78 0.53 0.00 Calculated
19 Link-38  8.66 0 04:49 10.22 0.85 9.34 0.0 0.88 0.71 0.00 Calculated



Storage Nodes

Storage Node : Stor-02

Input Data

Invert Elevation (ft)
Max (Rim) Elevation (ft)

Max (Rim) Offset (ft) ..

Initiat Water Elevation (ft)
Initial Water Depth (ft)

Ponded Area (ft%)

Evaporation Loss ...

Storage Area Volume Curves
Storage Curve : Southeast storage

Stage Storage Storage
Area Volume

) (ft2) (1)
0 2239.9999 0.000
0.1 2239.9998 224.00
0.2 2239.9989 448,00
0.3 2239.9999 672.00
0.4 2239.9999 896.00
0.5 2239.9999 1120.00
0.6 2239.9999 1344.00
0.7 2239.9999 1568.00
0.8 2239.9999 1792.00
0.9 2239.9999 2016.00
1 4999.9998 2378.00
1.2 48989793 3367.90
1.3 4B47.6797 3855.23
1.4 4795.8313 4337.41
1.5 4743.4163 4814.37
1.6 4690.4156 5286.06
1.7 4636.8091 5752.42
1.8 4582.5755 6213.39
1.9 4527.6924 6668.90
2 4472.1358 7118.89
2.1 4415.8803 7563.28
2.2 4358.8988 8002.03
2.3 4301.1625 8435.03
2.4 4242.6405 8862.22
2.5 4183.3000 9283.52
2.6 4123,1058 9698.84
2.7 4062.0180  10108.10
2.8 3999.9998  10511.20
2.9 3937.0038  10908.05
3 3872.8832  11298.55
3.1 3807.8864 1168259
3.2 3741.6572  12080.07
3.3 3674.2345  12430.86
3.4 3605.5511 12794.85
3.5 3535.5338  13151.90
3.6 3464.1015  13501.88
3.7 3391.1649  13844.64
3.8 3316.6247  14180.03
3.9 3240.3702  14507.88
4 31622775  14828.01
4.1 3082.2069  15140.23
4.2 2999.9998  15444.34
4.3 29154758  15740.11
4.4 2828.4270  16027.31
4.5 27386127  16305.66
4.6 26457512  16574.88
4.7 2549.5097  16834.64
4.8 2449.4896  17084.59
4.9 23452078  17324.32
5 2236.0679  17553.38
5.1 2121.3203  17771.25
5.2 1999.9999  17977.32
5.3 1870.8286  18170.86
5.4 1732.0507  18351.00
55 1581.1388  18516.66
5.6 14142135  18666.43
5.7 1224.7448  18798.38
5.8 1000.0000  18909.62
59 707.1068  18994.98
6 0.0000  19030.34

2615.00
2620.00
5.00

.. 0.00

-2615.00
0.00
0.00



Storage Area volume Curvas

Sterage Volume (i)
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Storage Node : Stor-02 (continued)

Outflow Orifices

SN Element  Orifice Orifice Flap Circular Rectangular Rectangular Orifice Orifice
ID Type Shape Gate Orifice Orifice QOrifice Invert Coefficient
Diameter Height Width  Elevation
(in) (in) (in) (ft)
1 Orifice-04 Side CIRCULAR No 5.00 2605.00 0.61

Output Summary Results

Peak Inflow (cfs)

Peak Lateral inflow (cfs)
Peak Outflow (cfs)
Peak Exfiitration Flow Rate (cfm) ...
Max HGL Elevation Attained (ft)
Max HGL Depth Attained (ft)
Average HGL Elevation Attained (ft) ..
Average HGL Depth Attained (ft)
Time of Max HGL Occurrence (days hh:mmy) .
Total Exfiltration Volume (1000-ft%)
Total Flooded Volume (ac-in)
Total Time Flooded (min)
Total Retention Time (sec)




Storage Node : Stor-06

Input Data

Invert Elevation (ft)

2604.00

Max (Rim) Elevation (ft)

2609.00

5.00

Max (Rim) Offset (ft)
Initial Water Elevation (ft)

0.00

Initial Water Depth (ft) ...

.. -2604.00

0.00

Ponded Area (ft?)
Evaporation Loss

Storage Area Volume Curves
Storage Curve : 4700 area

Stage  Storage Storage
Area Volume

3] () ()

0 4700 0.000

5 4700  23500.00
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Storage Node : Stor-06 (continued)

Outflow Weirs
SN Element  Weir Flap Crest Crest Length  Weir Total Discharge
iD Type Gate Elevation Offset Height Coefficient
) ) () )
1 Weir-01 Rectangular No 2608.00 4.00 30.00 1.00 3.33

Cutput Summary Results

Peak Inflow (cfs)
Peak Lateral inflow (cfs) ..
Peak Outflow (cfs)
Peak Exfiltration Flow Rate (cfm) ...
Max HGL Elevation Attained (ft} .....
Max HGL Depth Attained (ft)
Average HGL Elevation Attained (ft) .
Average HGL Depth Attained (ft)

Time of Max HGL Occurrence (days hhimm) . 0 04:50
Total Exfiltration Volume (1000-ft%) ......ccevveeene .. 0.000
Total Flooded Volume (8c-in) ..ccocovvnvmececiiiniciinnns 0

Total Time Flooded (min) 4]

Total Retention Time (sec) 0.00




Storage Node : Stor-07

Input Data

2588.00

Invert Elevation (ft}
Max (Rim) Elevation {ft} .......

2593.00

Max (Rim) Offset (ft)

..... 5.00

Initial Water Elevation (ft)

0.00

Initiat Water Depth (ft)

.. -2588.00

Ponded Area (ft%)

.. 0.00

Evaporation Loss

...... 0.00

Storage Area Volume Curves
Storage Curve : 5000 area

Stage  Storage Storage
Area Voiume

)] [{i9) (%)

0 5000 0.000

5 5000  25000.00



Storage Area Yolume Curves
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Storage Node : Stor-07 (continued)

Qutflow Weirs
SN Element  Weir Flap Crest Crest Length  Weir Total Discharge
iD Type Gate Elevation Offset Height Coefficient
) [f) ®) ()
1 Weir-02 Rectangular No 2592.00 4.00 40.00 1.00 3.33
Output Summary Resuits

Peak inflow (cfs)
Peak Lateral Inflow (cfs) .
Peak Outflow (cfs)
Peak Exfiltration Flow Rate (cfm) ...
Max HGL Elevation Attained (ft) ..
Max HGL Depth Attained (ft) ...
Average HGL Elevation Attained (ft) ..
Average HGL Depth Attained (ft) ...
Time of Max HGL Occurrence (days hh:mm) .
Total Exfiltration Volume (1000-ft°)
Total Flooded Volume (ac-in)
Total Time Flooded (min)
Total Retention TiME (S8C) .oovereerverrrrercnaiseisimrorersessnssanes




Storage Node : Stor-08

Input Data

2574.00

Invert Elevation (ft)
Max (Rim) Elevation (ft)

..... 2582.00

Max (Rim) Offset (ft)

8.00

Initial Water Elevation (ft) .

0.00

Initial Water Depth (ft)

-2574.00

Ponded Area (ft?)

0.00

Evaporation Loss ......

......... 0.00

Storage Area Volume Curves
Storage Curve : 12000 area

Stage  Storage Storage
Area Volume

® ) ()

0 12000 0.000

8 14800 107200.00



Storage Area Yolume Curves

Storage Velume (it
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12,000 42,2066 12,40 12,600 12,500 135,000 13,‘200
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Storage Node : Stor-08 (continued)

Outflow Orifices

SN Element  Orifice Orifice Flap Circular Rectangular Rectangular Orifice Orifice
D Type Shape Gate Orifice Crifice Orifice invert Coefficient
Diameter Height Width  Elevation
(in) (i) (im) ()
1 Orifice-05 Side CIRCULAR No 8.00 2574.00 0.61
Output Summary Results

Peak Inflow (cfs)
Peak Lateral inflow (cfs}
Peak Outflow (cfs)
Peak Exfiltration Flow Rate (cfm) ..
Max HGL Elevation Attained (fi) ....
Max HGL Depth Attained (ft)
Average HGL Elevation Attained (ft) .
Average HGL Depth Attained (ft) ...
Time of Max HGL Occurrence (days hh:mm) .
Total Exfiltration Volume (1000-t%)
Total Flooded Volume (ac-in)
Total Time Flooded (min)
Total Retention TiMe (SE0) ...coeircisiinsmnesncisnneas




Storage Node : Stor-09

Input Data

invert Elevation (ft)

2585.00

Max (Rim) Elevation (ft)

2590.00

Max (Rim}) Offset (ff) ..

5.00

Initial Water Elevation (ft) .

0.00

Initial Water Depth (ft) ...

-2585.00

Ponded Area (ft)

0.00

Evaporation Loss ........

0.00

Storage Area Volume Curves
Storage Curve : 13000 area

Stage Storage Storage
Area Volume

() (ft) ().

0 13000 0.000

5 13000  65000.00



Storage Area Volume Curves
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Storage Node : Stor-09 (continued)

Qutflow Weirs
SN Element  Weir Flap Crest Crest Length Weir Totai Discharge
iD Type Gate Elevation Offset Height Coefficient
(ft) @) #) (U]
1 Weir-03  Rectangular No 2589.00 4.00 40.00 1.00 3.33
Output Summary Resuits

Peak Inflow (cfs}
Peak Lateral Inflow (cfs)
Peak Outflow (cfs)
Peak Exfiltration Flow Rate (cfm) ..
Max HGL Elevation Attained (ft) ....
Max HGL Depth Attained (ft)
Average HGL Elevation Aftained (ft) .
Average HGL Depth Attained (ft)
Time of Max HGL Occurrence (days hh:mmj .
Total Exfiltration Volume (1000-ft%)
Total Flooded Volume (ac-in)
Total Time Flooded (min)
Total Retention Time (sec)
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