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Existing Conditions

Rational Calculations

162
218/2019

Project Name:
Project Location:
Designer
Notes:

Average Channel Velocity
Average Slope for Initial Flow
Note
02,05 & Oil) are based on ClO;
025, 050 & 0100 are based on C100

Shitoh Mesa MDI)P Anlendmenl
NE Colorado Springs
JTS
Exisling Conditions

5 Ws (If specific channel vel is used, this will be ignored)

004 ft/ft (It Elevations are used, this will be ignored)

Area

Matrix
DESIGN GROUP

Rational C’ Values

total Area 2221132 50.99

Flow Lenaths Initial Flow

Surface Type 1 Surface Type 2 Composite Initial True Initial Channel True Channel High Point Low Point Average Initial High Point Low Point Average Velocity Channel Total i2 02 i5 05 100 0100

(Hislonc Flow: Greenbells) (lmperv: Pavement. etc.)

Basin Sf acres C5 C100 Area (SF) C5 C100 Area (SF) C5 CiCO ft Length ft ft Length ft Elevation Elevation Slope Tc (mm) Elevation Elevation Slope (ftis( Tc (mm) j in/hr cfs in/hr cfs inlhr cfs

L
(0S240S4) 111514 2.56 0.08 0.36 0.90 0.96 111514 ago o.

0.0 5.0 9.6 18.1

(MDDP.F1)
X1 1481911 3402 0.08 036 1481911 0.91) 0.96 0 0.08 0.36 950 300 758 1408 6942 6914 0.029 23.0 6914 . 6897 0.022 ( 4.7 •T 1.6 4.3 20 5.6 43 53.1

X2 —

627707 14.41 0.08 0.36 627707 0.90 0.96 0 0.08 0.36 315 300 633 648 6936 6912 0.076 16.8 6912 6911 0.002 5.Q 2.2 18.9 1.9 2.2 2.5 2.9 5.3 27.5

Channel Flow Tc Rainfall Intensity & Rattonal Flow Rate

20190201 Shiloh Mesa- Rational Calculations (version 1).xls
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Proposed Coniió

Rational Calculations

Pitied Name: Sh8di Mesa MOOP Ainendosent

Projed LocatIon: NE Colorado Sptinga
Designer JTS

Notes: Proposed Condition,

Avorage Channel Vdooty

Anmego Slops for ln,t,eI Flow

5 i ISIs (if specilin channel vOl 0 cood. this you be gnorod)

0.04 (If Elovatrono era nnd, lh:, will be ignorod)

(If npovifiv channel vol is sad, thin cr11 be ignored

(it Elevations ore 0ed, this noll ho ignored)

Sv,favo Typo I Sonora Typo 2 Svofena Type 3 Sorters Typed Svnfero lypo S

(Cornromcnal dons) (Naghbonhood A,eeo( (Parks C Comoleren) (Rosndeot:a( 116th Acre) (Pavod Street,) Compoed.

95% Iropommoablo 85% lmp.nmoeto. 7% Imporvion, 65% lmporcrooo 100% lmperrrreable

.me, CS CISC Area (SF1 CS C108 Area ISFI CS ClOG Area CS 0108 Area CS CISC Ares C5 0180
Basin

A
B
Cl
C2

Dl

Description

&tcIetme, at Sh Meg.
Sl Mesa F*ie Na 5

wbv

Csnesfang Ne. 1: 15298 0.35 0.81 0.88 0 0.68 0.78 0 0.02 0.38

Inltmat

5

Troo (nOel Channel Low Point Average loAd

Length Ii 6 L000ih It levebor E1.vaboo 01000 To (mInI

0 0.5 0.56 0 0.9 0.86 05298 0.90 0.96 70 70 380 390 652017 6523.40 0 2

04

G5

Wood DoVe Between Caoneto Gee,’. and
Woedatent Road

Low Point Avorego Vdocnty Ckwrot

Elevatino Elevation Smono 11001 To (mini

6930 6983
694I 6925
6937 6924
6930 6924

6923 8682

COnr.ne,daI Fbig Me. 1: Lot Z E.atpwByn 811.013

Tofel 2

1mm) n/to

58)30 9.33

02 97506 0.40 81910,99 (7 0.69 0.78 0 0.12 0.39 0 0.50.56 0 0.4 0.0.6 07506 0.90 0.86 69 69 394 394 6520.76924.26 8 2 6924 8801.98 5 1 S 3 5 1.96 5 2 0 2 7 3 9 3.37

El Coeenenoblp*,gNo I Lot? 35846 082 7F T T W U T T T’ T V F’ o5 •T T T W Wö T — T T4T T T T T - T

FodnweLcd7Deteetiont74gre°g.g, — — — — — —
— — — —

—
—

—

— —

E2 CoemmenoatpbigMe I 1018 35755 082 081 088 35755 T 7 WW U T ‘• T Th •r —r —— —r —r —r —fl— — —r —r— T T T T •..._.
2

FelereLot8Detenlioofllocharoe — —

— —

FOA GeneWImeNetoltogntofFl 13738 0.32 — — — — — — — — — — — — 1 — 5 9 —rw — i 2 7 2 9 265

Fl LotQOGonsMrmePodmI
52672 1.21 5,510,98 40272 (7.89 0.78 0 0.12 0.39 0 0.58.59 0 0.9 0.96 124000,040.80 13 l3 004 194 6809 6908.74 0 I 6009 8803 0 I 5 3 5 5.23 5 5 6 7 7 0 9.ss

: Fnto,oLof96Go,eMeeDentojtwDjoc(rio —

—

—

F2
COliotiwonlFbmgNO.i.

69348 2.05 0.81 0.89 89348 0.68 0.78 0 0.12 0.39 0 0.5 0.59 0 0.9 0.96 0 0,8I 0.08 50 50 570 570 6510 6909 5 3 6909 0503 0 2 S 3 S 8.55 5 6 12 7 or 9 15.79

FctnreLvdioDeecotnnrOelnhomge —

— ——

—
—

OlO —
260

01 143414 3.30 0.81 0,99 116051.2 0.68 0.79 0 002 0.39 0 0.50.56 0 09 0.06 2976590.83 0.96 50 50 431 431 6905 6984 0 3 6914 9899 0 I 5 3 S 14.10 S 14 6 7 22 9 25.99

OnnmmondrJFbngNol’lorA,donEanfthoo’.bmrjo,

— ——

—
——

—

—
—

G2 0(1.016, NorIhProthannILotgoniAdjooeoth58of 57919 133 5.90 0.88 38602 0.68 0.75 0 0.12 0.39 0 0.5 058 0 0.9 8.86 09306 064 0.91 50 56 717 717 6923 6922 0 3 6922 6815 8 2 5 3 5 5.70 5 6 6 8 7 9 9 10.53

MnIepry Wood Do)’.

‘. 03 039520 0.90 81838188 31616 585 578054 81390 59004 04678 935905056257 257 6918 6917836917 69140 I 5353475465769714

CrorenwrAU’bo,MelWentldaWoIU.wnn — —

— — —
‘

—

— —

—
—

0 S 3 S 1.63 5 2 6 2

5 05 itO 010 25 025 50 059 100 QI00

in/br do isIt oN in/br do (Mn do in/hr cIa

7 30 8 43.89

6 31 6 35.57
7 39 9 45.11
7 2 9 2.82

2.95

05 0100

do do

0.81 0.88 483583333 0.68 0.78 0 0.12 0.39 0 0.5 0.59 0 0.9 0.96 9871,567 0.83 8.86 50

WA WA
22.69 51.23
21.58 51.90
1.51 3.59

0S2

5782 8.13 0.81 0.68 0 0.66 0.78 0 0.42 0.39 0 0.9 0.58 0 0.9 0.66 5782 0.96 0.96 58 tO 159 159 6986 691504 0 1 6916 6914 0 I 5 3 5 0.61 S I 6 I 7 1 9 1.11

SC

Do)’.. Appmoiealal’,m adjacent to Comnonemctot Fbig
Na I IMIS3PSiI

61916 1.42

G6
C6reenFfri5NolTted4L014aod 1.63

., G7
CetntnfLcenda

23316) 0.53 0.800,88 0 0.68 0.70 0 0.12 0.39 0 0.50.56 0 0.9 0.06 23300 0.90 8.96 42.9 13 493 480 86168815.75 0 I 6916 6910 0 2 5 3 5 2.45 5 2 6 3 7 4 9 4.46

‘ 141
Corroteerad4tgJie.eKcuc(masry

21532 049 0,810.88 0 0.69 0.78 0 0.12 0.39 0 0.5 0.59 0 0.9 0.96 20532 0.90 0.96 13 13 857 857 69296928.74 0 I 6929 9919 0 3 5 3 5 2.29 S 2 6 3 7 4 9 4.15

‘ H2 5.18 0181 8188 224534 069 018 0 012 6539 0 015 0.59 0 04 046 0 0163 048 50 50 376 370 6933 0932 0 3 6932 6922 5 t 5 3 0 2046 5 6 29 7 34 9 3965

143
Coeenetr60Fbngt9.1.Nenutl*rjWo.o9een

9378 0.22 0.810,88 0 0.88 0.79 0 0.12 0.39 0 0.50.56 0 0.9 0.99 83780.960.86 9 9 335 335 89256924.82 0 I 6925 0919 0 1 5 3 5 9.00 5 I 6 I 7 2

00000effQl(Woodmneo
8893 0.20 0.81 0.88 0 0.69 0.78 0 0.12 0.39 0 0.5 0.59 0 0.9 0.86 8893 5.90 0.96 9 9 308 309 6924 6823.82 5 1 6924 6919 0 I 5 3 S 0.95 S I 6 I 7 1 9 1.71

‘ 02 CotlattetcWF*t9Nl. IL01 I 114397 2.63 6588 7T •W T Th -r -•— •T o. •• • 6522 -

3 6921 6917 0 — I 5 5 9095 5 II 6 Th W

13
06005’

7524 0.17 0.85 0.88 0 0.68 0.78 0 0.12 0.39 0 0.5 0.59 0 09 0.96 7824 0.80 0.86 12.5 13 228 228 6918 8907.75 0 1 6910 9615 0 I 5 3 0 0.80 5 1 6 I 7 I 9 1.40

4 0502 Fbse8’.egeftenebnNtoeK.noaltaorho 01500 9.41
—

— — — — — — — — — — — — — — —

—

— 4.80 — — — — — — 7.20

7 0006 04Ps6eFbne9BcneS5kIt94eoeFbiprkt 30282 0.72

— — 300 — 6.36

‘ OhooAdRoMed06bja9n0(Mer*a)e89(
—

—

—
— —

024 *‘e. Adglionhtmataljra4laoeatle E,tchoen (MDDP- 49774 1.14

4.05 7.60

Fl)
Na,arannpenne,,enoc..,an,a.a.r.0a — —

— — — — — — — — — — — — —
— —

— — — — —_ —

383 383 6916 8915 5 3 69tS 9910 0 5 3 5 5.69 5 6 6 8 7 9 9 10.49

15.23

5.55

4.37

0.67

34.51

13.11

9.74

1.43

6.44

7.62

2.16

2.04

19.72

1.08

0.97

1228

0.04

7.25
6.30

l4.3S

17.37

5.13

4.80

49.12

235

2.15

27.74

184

4.65
300

5.00

N/A

N/A

WA

N/A10.50

20190201 Shuioh Mona. RaSnnn,l Ceicolati000 (verinn I)

263
61412819



50.99
Solo 02 0550W 4,0 booed on CS. 025,0556 0100 oro bod on CbS

AtOP S3. tOo dengn d.Onharge in oddod to nontnbosng n,noff nalnoto5ono d,&nogo oro opotroOn, of Pond CU 9 not notodod

Proposed Conditions

Rational Calculations

DESIGN POINTS
WEST OUTFALL

-
WI

• 662
WE
W4

PondADSecha,9e

ConDIb080gBonJns
Coand&ive

$5.0

A, 01, 02 340778.88 782

Wil
(Went Ootfalt)

401. O2 OS4 El, EZ Fl, P2,8 0S2
OuIfeO to Exlsung 5,80,, Sewn 666089.00 15.29

0810.88 307974.52.’ 0.88 078 0 0.12 0.38 0 05 0.59 0 0.9 0.9632804.880.82 5.99 50 50 553 553 9930 9928 0 2 6928 9619 0 2 5 3 5 0.20 5 32 6 4.4 7 52 9

05

05-4
054 Non-Pro/ed Related Flows front 8(alkslntffel 48774.50 9.94 0.81 099 49774.05) 066 5278 0 012 5239 0 05 058 0 0.9 0.86 0.00 0.81 0.89 25 25 610 690 8929 8928 0 2 6928 6012 0 2 5 3 5 4.20 5 5 6 6 7 8 9 12.40

.
added to Pond A OInoharge

W5 426398.00 8.79 0.91 0.98 393554.00 0.99 0.79 9 0.12 0.39 0 0.5 0.55 0 0.9 0.98 32604.7%) 0.82 5.89 25 25 270 270 6912 6.911 0 2 69?? 6910 0 1 5 3 5 460 5 40 6 56 7 65 9 38.40

, 668 ASLES 442053.88 10.0? 0.810.98429349.Oo) 0.88 0.78 0 0.12 0.39 0 550.55 0 0.9 0.9632504.880.820.89 25 29 434.5 4341 6912 6911 0 2 6911 6904 0 I 5 3 5 4.80 5 44 6 60 7 71 9 19.60

Wi 5287200 1.21 0.8106852872.68 0.68 078 0 0.52 0.39 0 0.5 0.59 0 0.9 0.96 0.50 0.81 0.95 25 25 216 216 6909 6906 0 2 6908 669) 0 1 5 3 6 0.20 55 6 7 7 8 9 1.70

WI Fl(FIWQPe.ndolseha,ge) 514825.00 11.82 0.61 0.18 514825.00 0.68 0.78 0 0.12 0.39 0 0.5059 0 0.9 0.96 0.50 0.81089 25 25 553.4 5134 6912 6911 0 2 6911 6602 0 2 5 3 0 5.00 5 40 6 66 7 76 9 21.30

WE StUblo,Lo(16
89348.00 2.05 0.6108889348.50 0.66 0.79 0 0.02 0.39 0 0.50.88 0 59 (596 0.50 8.81 0.88 25 25 250 250 6910 9909 0 I 6908 6905 0 I 5 3 5 0.10 5 8 6 12 7 14 9 2.60

2 Wl9 A, 01, 02, 0S4, El, 82, Fl, 6.89 0594073.00 13.87 081 6588 604173.00 W 171 171 1 W t1 111 7’ 7432 1i T T 2 •or —i--— ——
T 7 T T -ir T

0.81 0.88 664009.50 0.99 0.79 5) 0.12 0.39 0 0.5 0.59 0 0.0 0.86 0.5.93 5.8? 0.88 25 25 774.7 774.7 6912 6911 0 2

40

TLJ
&

2j 05 0100

do ,

Sb, 68 1462215.039 33.57

6911 6898 0 3 5 3

DESIGNPOINTS —— ————————.————-—————————-—————

—

SOWN OUTFALL

.
TO 501704 OUTFALL

.4 SI a Cl 1517 091 598 66008768 068 078 0 012 039 0 05 059 0 09 098 000 08? 088 50 60 20345 20345 6940 6940 0 3 6940 0 — 7 10 3 4 1484 4 50 5 69 6 81 7 3557 226 512

•. S2 SI, C2 97663200 95.03 5581 090 67663200 099 (579 0 012 (139 0 05 059 0 09 (166 000 (08? 0.98 50 50 22826 2282.6 2!L 2 .1. &P. L. 0 — 8 II 2 4 5(078 4 50 5 60 6 53 7 9330 42.7 106.9

-&.CHblscha,ge
S2,82 901996.90 20.69 0.6009890116000 0.68 0.78 0 052 039 0 0.5059 0 0.8 0.96 0.00 0.9? 0.68 25 25 32.5 320 6920 6919 0 2 6919 0918 0 0 5 3 S 1.88 5 04 6 110 7 137 9 3.30 2.? 45

S4 S3 113 2090 ô1 öi 910544% W 171 T 171 17V 3 31 o - öi 088 —‘ —
60 6820 T T W W — 0 T’ T •T ir T T t T T •T

. .55 $411 919437.36) 21.1? 0.86 0.98 919437)39 0.68 0.78 0 0.12 (3.39 4) 9.5 0.59 0 0.9 096 0.00 0010.88 25 25 93.78 93.78 6820 6919 0 2 6919 6817 55 0 5 3 5 3.92 5 86 6 Ii? 7 140 9 6.82 2.3 8.6

.,.-,s., S5, 118,62 9988875)0 22.93 0.81 0.98 998997.00 0.78 7 17T T T 089 ii T1 ‘T öT U W T T W •7 •T — I 5 3 T ,T T 94 6 129 7 152 T TF

ST S61I2I3 192080805) 2573 001 988 112099809 068 078 0 5512 039 0 05 059 0 09 006 068 091 999 25 25 4223 4223 6920 6919 0 2 6919 6915 0 I 5 3 5 2357 5 105 6 144 7 170 9 4316 22? 525

.

.$5n05n. 51 64 12698(050 28.86 0.81 0.88 1126880.50 068 078 0 171 1 W 1T 7 ‘—
—— ‘73’ T T 1W •••1 — 2 5 ‘T 24.19 T 106 6 145 7 171 •1 44.26

.1Sp17i.,’.’ 636.65 97550.68 2.24 091088 97550.00 0.69 078 0 002 0.39 9 05 0.59 0 0.9 096 0.00 0.81 0.88 50 50 3825 3831 6918 6914 0 2 69I4 6912.3 0 1 5 3 S 1.56 5 9 6 13 7 15 9 l7.83 10.8 24.?

. -SW7, 59, 60,67 264664.00 6.09 0.51 088 2646641.9) 0.68 0.78 0 0.12 039 0 0.5 0.59 ‘1’ 0.9 •‘ 0.49) (081 1288 50 “ 11•’ •‘T 1 “Z’ “71” 2 6914 0 2 5 3 5 2614 5 25 6 34 7 40 9 48.1? 35.7 ‘111

-1-
S&S1O,G6 144221(005) 33.57 0.81 0.68 1482210.88 068 078 0 012 039 0 050.59 0 09 066 0.00 0.8? 6.88 50 60 738.6 739.6 6916 6954 0 2 6914 6503 0 2 5 3 0 43.64 5 137 6 188 7 222 9 9(060 552 929.6

p4
SI0,66 1462215.00 33.57 080088 1462225(20 0.68 0.78 0 5512 039 0 05 0.59 0 59 006 0(9) 0.8? 0.88 80 50 738.6 7386 0916 6904 0 2 0914 6903 0 2 5 3 5 4.20 5 137 6 188 7 222 9 26.64 40 203

NSA NSA

5 10.70 5 62 6

0.85 089 1462215(Y) 0.65 078 4) 012 039 0 0.5 059 1) 0.9 089 0.00 0.81 0.98 50 50 200 200 6513 6812 0 3 6012 6900 0 1 5

88 7 10? 0 34.40

3 5 4.20 5 137 6 185 7 222 9 28.54 4.0 20.3

20I9020? ShimS Mona - R05o59 Cojooto500n (voloion I)

264
61412019



DETENTION BASIN STAGE-STORAGE TABLE BUILDER

IJD-Detenrion, Version 3.07 (February 2017)

Required Volume Calcalaoon

Selecred BMP Type -

Walersthed flea =

Warerstied Lerqnr

Wararilrad Slope

Warersbed brparclousicesa

Percenlege Hydrologic Soil GrorupA =

Percoorage )lydroiogo Sod Group B

Foernolage Hydrologic Sod Groups CiD =

Desired WGCV Drear tin. =

Locabnrr ron Ho Rairray Depors =

Waler Quality Caprure Volume (WOChy

Prunes Urban Runoff Volume (EURS3n

2-ynR000frVolronelFl r.rgin.)n

0-ye R050feVollanla (Pr = I

10-yn Ron Volurr (Pr = 1.75 In.)

20-r Ru000 Volunra (P1 = 2 Ic.) =

00-yneunoeVoloeia)Pl n22Sie)=

100-yr euoorr Volume (P1 2020) =

500-yr Runoff Volume (Pr n 314 In =

ftpprodmalo 2-yr DelenOon colon. =

yflpnoonere 0-yr Deleonorr Volume =

Approonnern 10-yr DelenOon Volume -

opproiderale 25-yr Dnlnenoe Velorema =

Approdrrnale 50-yr Derenton Volume =

yppnodrrnale 100-yr Delonbon Volume =

Blnge-Oronage Calcolaooe

Zone I Volorno (WGCV) =

Zone 2 Volune (EURV - Zoo. I)

Zone 3 Volume 100-year - Zones I 021 =

TrIal DelerOoc Basin Velure. -

Foal Sioclcaryo Veloee (ISV) -

Foal Surcharge Dopot ((SD) =

Total Available Dorenboin Doprn (11,.( =

Deper of Trickle Coanrrol (Hrc( =

Slope of Trickle Cinaroral ISo) -

Slopes no Meut Basin Sbus (S,) -

Bonn Lnngnr-to-Widnr Ratio IRon) =

lethal Sorcrrargo flea (0min(
Surcharge Volune Length lI=w)

Surcharge Vo(oew Width iWJ

Dopth or Boon Flour )0rion.)

Lecgth or Basin Flcnn )Lrooe(:

Width or Basin Floor (Wriocr(:

flea or Basin Floor livoc.)

Voluno or Basin Floor I/ocr) -

Depth or Maie Basic (Hour) -

Length nr Mein Bonn ILneel -

Width ct Men Basin Woos);
yuea or Slain Basin )U,,j:

Vclurro 00 Main Basin lVnns(1

Calculated Toral Basin Volutmo )V.,(

BOB

7.02 cures

1.300

5.017 ft’S

65.14% percent

39.5% pemcaarl

BB.9% parcerd

0.0% paeeerd

40_B sores

34—o.rur acee-feer Opnonal User Onon)de

o.suc acre-leer rri Praniplrabntn

0.434 acre-neat n rg Inmous
B 576 acre-lear 9 mdcc,

B 720 acne-rear r 75 mnclres

0.923 aura-lout 200 Ire-has
I 007 acre-teat 225 inches

1.202 acre-leer 2_5ilmncrren
1.736 acre-lear 3 14 Inches
0400 acre-rear

5.542 acre-real

0.079 acre-real

0.764 acre-rear

0814 acre-root
0.800 erro-reot

acre-teal

5-3

rtB

h:V

572

572

0=3

572

lr3

ane-

Boample Zeee Consgocaooe (RetenBne Pond)

r -.——-—— r ophcnal optimal

SIege - Sleseg. Slag. Quen)do Length Width flee OueirUo flea Vn(iato Vo)oeo

BeaOLr ...J)L_. §jg5gfl JflL WngJnj Jgg)_ e3 ac-n

tepnfMlaaapael — 0.00 — - - 64 0.001

r-. ±_ ±_

;\ -
— 1.00 — — — 3.520 B.BBt rigs 0.027

- — 2.00 — — — 4.565 5 114

3.00 — — —.

36,BrB

r.rno

0161

0.455c 322

O 800

•51 — — —

21612015. 259PM

165
Pond A - Contour Steps Stmagelonclace and SOilnIr Mesa Drivel - SD-Oerenhon_c2.B7.aaas Basin



DETENTION BASIN STAGE-STORAGE TABLE BUILDER

UD-Delontion, Ve,o.on 307 (Fobroory 2017)

70

is -

300

0:10

5 100

0 ------

_____

0

000 800

30011 (77) W.drO (II) 0,(00f7i

0360

0270 -

___________ ____________________

—
- 1000

, 0_Iso --__—-—

— --- —V —

0720

0.090 —-——--—- — — — -—-——-— - - —---————-- — -

06(0 ---

- ——--— — —---—-—

________ ___________

—

000 200 400 000

Sog.(ft)

—Vo0090(o1-fI)

Pood A- Cooloor 074g. SIorog)000I808 Ofld 0037007783740000)- 0008I00009_13.07.d,IIO BOOn 2J6’2019. 2:01 PM
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Detention Basin Outlet Structure Design

UD-Detention, Version 307 (February 2017)

Project: Shilofi Mane MOOP Amendment

Basin tO: Sub-Basin A. 01, and 02 into Pond A

[svusI Zone 1 )wO)
Stage (It) Zone Volume (ac-It) Oug: Type

,J “—,cn-Ysvn Zone 2 )RURV) 478 0.405 Orillce Plate

eucurumne—) —-- tone 3 (100-year) 6.17 0.322 WeirpcPipe (Circular)
POOL

Example Zone Configuration (Retention Pond) 0 888 total

User Input: Oeitf cc at Underdrain Outtet )typicatly used to drain WQCV in a Filtration BMP) Calculated Parameters lot Underdruin

Underdrain Oritice invert Depth = N/A ft (distance below the tiitratinn media surtace) Uoiterdra:n Orrtice Area = N/A I t

Underdrain Oritice Diameter = N/A inches Uoderiiraio Orifice Ceotroid = N/A (ret

User tnput: Orifice Plate with one or mute orifices or Ettipticat Stat Wait (typicatly used to drain WQCV and/nt EUBV in a sedimentation OMP) Cattututed Patametets lot Plate

invert ci Lowest Orihce= 0.00 ft (relative to basin bottom at Stage = 0 It) WO Orifi cc Area per Row = N/A tt

Depth at top vi Zone ssmg Ocifice Plate 438 ft )retatrue to basin bottom at Stage = 0 It) Eulipticai Hail-Width = N/A feet

Oritice Piate: Ocitice Vertical Spacing = 16.00 inches Etlipticat Stot Ceettoirl = N/A feet

Orifice Piate: Oritice Area per Row = N/A inches Ettipticat Siut Area = N/A tt

Uset input: Stogn nod Total Area ot Each Orifice Row numbered trum tamest to highest)

Row t )reqvired( Row 2 lvPirvval( Rnw 3 )vpfivnai( Row 4 )cpficnat) Row S ivpbverall Row fi )cpSceat( Row 7 cpfivnai( Row 9 )opfionat(

Stage ot Orifice Centrod (it) 0.00 t30 2.60 3.90

Orifice Area lsq inches) 1.00 100 tOO 1.05

Row 9 icpfivcat) Row 10 icpccnat( Row It (optiomi) Row (2 )cpfivnet) Row t3 )opfivnai) Row 14 (opbonail Row IS iunai( Row 19 )o gnat)

Stage ci Onfice Cenbuid (St

Onlice flea (sq inches

User Input: Vertical Orifice )Clec

Nnt Selected Nut Selected Not Selected Not Selected

invert of Verticat Orifice = N/A N/A I )tetati cc to basin bottom at Stage 0 it) Vertical Orifice Area N/A N/A
ftc

Depth at top ot Zone osing Vertical Orifice WA N/A it )retative to basin butiom at Stage Oft) Verticai Orifice Ceotrvid = N/A N/A feet

Verticat Orifice Diameter N/A N/A pinches

User input: Ocerftow Weie )Otupbuo) and

Overftvw Weir [root Edge Height, Ho

Oserfiow Weir Front Edge Length =

Overttow their Slvpe =

Rena. Lecgth of their Sides =

Ocerfivw Grate Open Area % =

Debris Ctvggicg % =

Ovtiet Orifice Area

Octiet Orifice Centtvid

Hvit-Ceotrai Angle of RestriOvr Plate vs Pipe

teat

bet

siruvid be4

Na
fir

fta

leer

radians

Routed Hfldrograpb Results

Design Storm Retvrn Period
One-Hove Raisluti Depth )in)

J
Calculated Rvnvfl Vctutrse (acre-RI

OPTiONAL Ovemde RumttVvtvme (acre-SI
infow f-fydrograpfl Volume (acre-n)

Ptedevetcpmest Uvit Peak Flow, q (ctslacee(
Prederetvprnest Peab O(cfs)

Peak Intow Oils)

j
Peak Ovttvv Oils)

Ratio Peak Ovtflvw iv Predeveivpnrent 0
Slrvctvre Cvstrvlbsg Fiow

Mac Vetocity through Grate 1 (Ips)

Man Vetvcfiy through Gruie 2 lIps)
Time iv Orain 97% ci tnttvw Vdvme (busts)
Time lv Drain 90% vi stow Volume )hours)

Mauimvm Pending Depth (9)

Area at Maoimvm Pvrrding Depth (acres( =

Maoimvm Voivme Stveed )avre-9(

tate )Plut or filupedi

Zone 3 Wet r Nut Selected

4.75 N/A

2.00 N/A

70% N/A

50% N/A

ft )retathe to basin bottom at Stage = OR)

leet

H:V (ester retv fcc tiar grate(

let

%, grate open area/tvtal area

User input: Outlet Pipe w/ hum Restriction Piate (Circular Orifice, Resttictor Ptale, ot Rectanputar Orifice)

Catcetuted Parameters toe Oveellow Welt

Height vi Grate Upper Edge, Hr =

Over Flow Weir Slope Length

Grate Open Area / 100-fr Orifice Area

Overflow Grate Open Area m/o Debris =

Overflow Grate Opev Area m/ Debris

Zone 3 Circular Not Seiected

Depth to Invert vt Outlet Pipe 0.30 N/A

Circular Orifice Diameter 8.70 N/A

Zone 3 Weir r Nag Selected
4.75 N/A

2.00 N/A

6.78 N/A

2.80 N/A

1.4D N/A

ft )dirtarce below bans bvttum at Stage = 40)

inches

Calculated Paramete 5 fur Outlet Pipe w/

User input: Emergency Spilimay (Rectangular or Teapeuoidai)

Spilliwap Invert Stage= 6.10 It lrrlativr to basis bottom at Stage Oft)

Spillmaf Crest Length = 60.00 tret

Spifway Eod Slvprs = 20.00 H V

Freeboard above Mac Water Surface 1.00 feet

tom Restriction Plat

[ Zune 3 Circular Not Selected

041 j N/A

0.36 N/A

N/A N/A

0 53 107 1.10

Calculated Parameters lot fipilimap

Spil(wap Desigu Flow Depth= 0.10 feet

Stage at Svp ot Frrrbcard = 7 28 (ret

flvsio Area at Tvp vt Fcrrbvard 031 acres

0.161 0.S66 0.434

0.160 O.SkS 0.433

0.00 0.00

6

D.D D.C 0-0

2.0 6.0 5.8

0.01

1.575

0.1 0.2 0.2

0.01

N/A N/A
Plate
N/A

0.1

0.08

N/A

D.Z9
06 2.2
8.0 11.2
10 4.5

3.0 2.0
Overflow Grate 1 Outlet Plate 1

0.6 1.5

68
N/A N/A

66

1.6
N/A

fiR
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DETENTION BASIN STAGE-STORAGE TABLE BUILDER

liD-Detention, Version 3.87 (Februery 2017)

Required Volume Calculation

_________

54/outed OMP Sypa SF

Watershed Alec = 0.02 acres

Watershed Length 206

Wetsrslred Slope = 0.024 BO

Weterstred Wrpercoosusss 00.00% percent

Percentage Hydrologic 50,1 Group A = 0.0% percent

Percentage Hydrologru Soil Group 0 100.0% percent

Percentage Hydrulugin Sun Group, CrC = 0.0% percent

Desired WGCV Dreu Tine = 00.0 hours

tecotioo ron f-hr Rainfall Depths = User Opus

Weter Godly Capture Voluree IWOCVI = 0024

Eccess GrOan Runoff Volurron BuRly = 0.000

2-yr Runoff Velure. IPI l role.) = 0.075

0-yr RerolS Velure. IPI = tore I = 0.008

rg-yr Recur? Vulcem IPI = r.TSlr.l n 0.110

25-yrocrrnffVdcre.)Pt 25r) 0.138

50-yreccorrVelure.lPc 2206r) 0.154

100-yr Occur? Volcrr. (Pt = 25201) n 0.175

500-yr Occur? Velcro IPI = 314 le.l 0222

Apprndrrmre 2-yu Daterhue Veruree 0.07 1

Oppredreeta h-yr Guterhos Volurm - 0.002

4ppredre.te 0-yr Gele000e Velure. = b.r r2

dppreurrsete 20-yr Deterhue Velure. = 0.120

Appredorate 50-yr Deterhue Velure. = 0.124

upprederets 100-yr Geterhue Velure. = 0 128

Stage-Storage Cetcetetlon

Zoos 1 Velure. )WGCly = core-tees

Zone 2 Velure. )EURV- Zone ) = ehre-teet

Zeus 3 Velure. 1100-year - Zones 1 02) = cure-lent

Total tteteeheo Basin Velcro. = acre-tent

net Surcharge Velure. )tSVl B’S

krlhal Screlcarge Depth 11521 =
7usd Acadahla Deteehee Oepor lHen.l

DBtcBr us Tdolcta Che.eerel l0rc) =

Slope of Tdckle Channel Sic) = erIr

Slopes of Main Basin Sides h__I = H V

Beskr Leegthlo-Wldtr Reeo 0,,.) =

Syhal Screherge cuBe l0ru) 0 pr

Surcharge Velure. Leoggn )1-rccl - 0.0

Screhargo Velcrrre Width )Wircl = 0-0

Dep0rutBe0ntVuerlH,,)= 0.00 5

Length of Basin Floor (Luons) 41.0 5

wustheroasloFlnorlWricrol= 10.5

flee of Oesru Floer l0rccosl = 430 582

Velure. el Basic ‘leer lVrrucsl = 0 er3
Depth or Main Bohr IRene) - 3.75

LsogthetMeie0000)Le.5)= 718

MOor us Mac Baecr IWeenl - 40.0

dune us Mae” Baser lAsceal - 2.587 582

VelcowefMareaslrr(Venet= 5.550 ,3

Cetcolered Toter Beslo Velure. lV,_er( — acre-rant

eo.)

Boenopla Zone Coeltgeeeouo (Resection Pond)

5

Cruercierrur

Stage - Sterage Slugs Ouerrido Lssgth MOor floe Guernida cisc Volcee. Veluers

Dnscripf lee jfl( IS) 15821 JoooL 93

Media Sertace 0-00 411 301 438 0000
J’,L’G cU.

ISO 498 ted gts 0.021 hog 0015

Zeee I (WQCO) f 39 530 216 1,143 0528 1,070 0525

2.00 578 264 r.524 0.035 fOSS 0 543

300 65.0 345 2.28g 0.052 3,772 0007

Zoe.2l0000) 303 hOt 547 2293 0.053 3,040 0580

Zone 3 11 00-year) 3.71 71.8 40.1 2.071 0.068 5.503 sIze
400 73.8 42.5 3.135 0072 0.403 0 149

5.00 01.8 58.5 4,130 0.095 10.080 0.232

0.00 05.8 50.5 0.252 0.121 1 4.765 0.335

7.00 97.0 66.5 8.503 0.149 20.632 0474

9.80 105.8 74.5 7,089 0.101 27.013 0.639

9.08 113.8 02.5 9387 0216 38.437 0.838

15.00 121.8 90.5 ff033 0253 48.831 1.070

1100 129.8 90.5 12784 0293 58.523 1.344

1200 137.0 506.5 94679 5.337 72.242 1.658

13.00 140.0 114.5 16,693 0.383 87.915 2.01 B

1400 I 53.8 923.5 10838 0.432 106.071 2.420

1000 161.9 930.9 31,194 0.495 g2s.637 2.084

Drain Time Tee Leeg

sure-feet cyriunar User Ouenldo

acre-fees i-hr Precipi/oliun

ecre-teol 1.15 echos

acre-tent 1,50 inhhes

acre-rest 1.75 inches

acre-feet 200 crchas

acre-heel 2.25 srclces

acre-leer 2.52 inuhes

sue-leer 3.14 inches

0024

0,083

0541

0120

N/A

0-iA

3,75

N/A

0-A

21012010. 4:09PM
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DETENTION BASIN STAGE-STORAGE TABLE BUILDER

UD-Detenbon, Version 307 (February 2017)
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Calculated Parameters for Uoderdrain

Ucderdraio Orifice Area = 0.0 Ic

Uoderdraiu Orifice Ceotruid = 0.0? feet

Row I (required) Row 2 (optional) Row? (opfiooal( Row 4 (oplional( Row 5 (uptiooal) Row 6 (opliorral? Row 7 (apOunaf) Row 8 (opfiurral)

1.39 1.04 2.48

0.35 0.35 0.35

Row9 (upfional( Row 10 (optional) Row II (optiooal( Row 12 (opSocal) Row 13 (opSooal) Row 14 (opfiooal) Row 10 (upfiooal( Row 16(opfionaf)

User Inpaf: Verficaf Orifice (Ciri

bonn of Vertical Orifice

Dopfh al top of Zooe using Vertical Orifice

Vertical Orifice Diawefer

User opaL Oeerffom Weir (Drupheo) aud

Ooerflow Weir [roof Edge Height. Ru =

Ooerflow Weir [roof Edge Leogth =

Overflow Weir Slope =

Runt. Leogth of Weir Sides =

Oorrftow Grace Opec Area % =

Debris Cloggiog % =

Depth to looert of Outlet Pipe =

Circular Orifice Diaweter =

RoaEed Hydrugraph Renal ft

Design Storm Refum Period
Oue-Hosir Rainfall Depth (ru)

j
Calculaled Ruooff Volame (acre-ff(

OPTIONAL Overnde Runoff Vuhaoe (acee-9(
Inflow Flydrugraph Volume (acre-9(

Predeveleprneot Unit Peak Flow, q (cflaacre( -

Predevelnpnreuf Peak 0 (vlsi
Peah Inflow 0 (cfsl

j
PeabOufflocsO(vfs(

RaSo Peak Outflow to Predevelvpmenl 0 =

Structure Coctrollirig Flow =

Mao Velocity through Orate I (fps(
Mao Velocity throogh Orate? (fps( -

Time to Drain 97% of Inflow Volume (flours( -

j
Time to Drain 99% of Inflow Volume (hnum(

Mavimum Poudiug Depth (A( -

Area at Mavimum Poudiug Depth (acres(
Maviwuw Volume Stored lavre-ft( -

II (relative to basin bottom at Stage = Oft)

S (relative to basin bottom at Stage = Pin)
Vertical Drihce Area =

Vertical Orifice Certruid =

Height of Grate Upper Edge, Hi =

Over Flow Weir Slope Leugth =

Orate Open Area I loft-pr Orifice Area =

Overflow Grate Open Area w/u Debris =

Overflow Orate Open Area w/ Debris =

Calculated Paramelei

Dutlet Orifice Area =

Outlet Orifice Centruid =

Halt-Ceutral Angle ut flestricfvr Plate on Pipe =

leef

let

should be>d
Sc

cc

Project: Shifuh Mane MODP Acueudmeuc

Basin ID: Sub-basin El I Lot 7 Pucdl

I Detention Basin Outlet Structure Design

UD-Drfeutiuu, Version 9.07 (February 2017(

I Zuce 1

row Euempf a Zuuo Cuufigurafioe (Rutuuffun Pund(

SI age (R( Zone Volume (ac-fl) Out lef Tppe

User Input Orifice at Uederdrafn Outlet (fyplcalfp used fu drain WOCV in a Fllfrafiun BMP(

Undeedeaiu Orifice Invert Depth’ 2.00 ft (distance below the filtratiuc media sueface(

Uuderdraiu Orifice Diameter’ 0.41 iuches

1.39 0.024 Filtratico Media

Zone? (EUEV( 3.03 0.063 Orifice Race

lone 3 (100-year( 3.71 0.041 WelrsPipe lOrcufarl

User fupuf: Odficn Place with nec or more unifices or glllpticaf Slut Wnir (fypicallp used fu drain WOCV and/or EURV in a sedimenflaflun BMP(

overt of Lowest Orifice’ 1.39 ft (relative to basin hultum at Stage ‘0 in)

Depth at tup uf Zuce usiug Orifice Plate’ 3.03 ft (relative tu basin buccow at Stage = S It)

Orifice plate- Orifice Vertical Spacing’ 6.60 iuches

Drif ice Plate Orifice Area pee flow’ 0.35 sq. iuches Idiameler’ S/fl iuch(

User Input: Stuge and Turnl Ama uf Each Odflce Rum (numbered from fuwesf to highnsl(

Calcs

WD Orifice Area per flow’

Elliptical Half-Width’

Elliptical Slut Ceclruid’

Elliptical Slut Area’

Stage of Onfice Centrwd (81

Orifice Area (sq inchenl

SIege of Orifice Ceutruid (fil
Orifice Area lsq- incbnsl

laced Parameters fur Rate

2.d3tE-03 t

N/A feet

N/A feel

N/A i

angular)

ncced I Nut Selecl]

N/A I N/A

inches

Calculated Parameters fur Vertical Orifice

N/A j N/A

N/A J N/A

irate (flat or fllupedf

Zune 3 Wnlr Nuf Selected

3.03 N/A

2.00 N/A

000 N/A

2.50 N/A

70% N/A

50% N/A

Nut Selected Nnt Selected I

User fupuf: Gullet Pipe w/ Plum Reslricfiuu Plate (C

hi

feel

Calcutafec Parameters fur Oct flow Weir

ft (relucue to basic bottom at Stage ‘091

feel

H:V (euler zero fur flat grate(

feet

%, grate opec area/total area

dat Orifice)

ft (distance beluw basin bottom at Stage ‘P91

rcular Orifice, ffestrictur Place, or Rectanf

Zuue 3 Circular Nut Selected

2.30 N/A

d.30 N/A

Zone 3 Weir Nut Selected

3.03 h/A

2.00 N/A

27.7b N/A

200 N/A

1.45 N/A

User lupul: flmnrgency Spillmap (Bectangalar or Trapezuidal(

Spiliwap Invert Stage’ 3.60 ft (relalize to basin bottom al Sf age ‘0 It)

Spillway Crest Length’ 1 00 feel

Spiliwap god Slupes’ 4.00 HV

Feeebuard above Mac Water Surface’ 1.00 feel

slur Outlet Pipe w/ Flow Restriction Pla

Zone 3 Circular Nut Selecged

513 N/A

0.19 N/A

N/A N/A

ltc

leet

adians

Catcclaled Parameters for Spillmap

Spillwap Design Flow Depth= 0-Sb (ret

Stage at Top of Freeboard 5 lb lent

flasiu Area at Top of Freeboard = 0 15 acres

0.098 0.075

0.08?

0.098

0575 0.098

WOCV
0.53
5.024

5.024

__________

0.00 0.00
0.0 0.0
0.5 1.8
0,0 0.0
N/A N/A

Filtrafiuc Media
N/A
N/A
39
40

1.33
0.03

0.023

2S Year
2.00

0.138

Place -

0.119 P.137

NIA

0.09 0.26 0.84
0.0 0.2

.

D.7

2.0 2.4 2.8

0.1

N/A

0.7 1.1 1.1

3.1 1.6 1.2rffuw Orate S däj(et Place S Gullet Plafe 1

0.2 0.4 S.d —

N/A N/A N/A N/A

71
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I Detention Basin Outlet Structure Design

, UD-Detention, VersIon 3.07 (February 2017(
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DETENTION BASIN STAGE-STORAGE TABLE BUILDER

833-E3etentinn, Version 3.07 (February 2017)

leeks ID: Sub-basin E2 (tnt 81

Example Zone Cnnngerannn (Retennon Pond)

Reqnlred Velume Celculannn

___________

Se/noted BMP Type SF

Watershed dana Iecras

Waternlrad Length 207 Itt
Watershed Slope = 0.029 I°

Watnrehnd anperarnusnese = 05.90Jperoarrt

Percentegn Hydrelogic Soil Group A = 0.0% percent

Percentage eydrnlngrn Sod Group B = tOB.0% percent

Percentage Hydrologin Soil Groups C/S = 0.0% percent

Desired WGCV Drain Time = 40.0 titers Ore/n Time Ton Lnng

Lncannrr tern-hr Rainfell Gnpthn = Gour Eput

Water Dually Captors Velume (WGCV( = 5.024 ecre-teet opor1 Gser Ocenide

Ecceso Urban Renntt Velume (EURV( = 0088 acre-leer I-hr Precipitation

2-yr RunnftVolunre (Pt = t.t9 In.) = 0.075 acre-feet 1.19 inches

5-yr Renett Volume (Pt = 1.5 In.) 0.098 acre-feet 1.50 inches

IS-yr Runoff Vnlcme (Pt = 1.75 In.) o.ire acre-tent 1.75 inches

25-yr Runoff Volume (Pt = 2 In.) = cr30 erie-tent 2.00 inches

SO-yr Runelt Volume (Pt = 225 In) = 0.154 acre-lent 2.25 louSes

icc-yr Runoff Volume (Pt = 202 In.) = 0.175 aria-feet 2.52 inches

500-yr Runoff Vuhinna (Pt = 3140.1 0222 acre-met 3.14 inches

dpprndmete 2-yr Getennun Volume 0071 ante-lent

Apipredrnale S-yr Deteunon yolLune = 0.092 ante-tent

irpprne/eatn ro-yr Deteohon yolume = 0.1t2 acre-teal

dpprndrrnte 25-yr Oetenhnn Velurrre = 0.120 acre-teat

dpprndmete SO-yr DeteorSon Veloerre 0.124 anre-tnet

upprndrrahe 100-yr Deteusnn Voltase = 0128 erie-feet

I R-

-- w - - —

Stage - Sleraga Staga Ocetntda Length Wont flea Gcnrrlda flea Vokome Velun.

Daseot6nrr fl!)_ jflj J (gpJfl( JpyypL Jfl sc-n

MedIa Seafana 5.00 41.0 lOS 430 0.010 -

100 498 t84 sts 0021 658 cons

Zerta I (WQCV) t.39 93.0 2t 6 1.143 0.028 1.070 0025

200 57.0 204 1 524 0.030 1.888 0.043

300 65 R 345 2.269 0.052 3.772 0.087

These 2 )E8RV) 303 66.1 347 2203 0.053 3.840 0.000

Zene 3)100-paar) 3.71 71.5 401 2 071 0.060 0.593 0.128

4.00 73.0 425 3.1 35 0.072 8.463 0.148

5.00 81 0 505 4.130 0.095 10000 0.232

6.50 89.8 50.5 5.252 0.121 t4765 0.339

7.00 97.8 66.5 6.003 0.149 20.632 0.474

8.00 t05.R 745 7.801 0.flt 27.813 0.639

9.00 113.8 82.5 9.307 0.216 36.437 0.836

10.00 121.0 90.5 tl.022 0.253 46.631 t07B

11.00 129.8 90.5 12.784 0293 58.523 8.344

12.00 837.8 106.5 14.875 0.337 7Z242 1.656

13.00 845.8 114.5 16.893 0.383 87.915 OBIB

1400 193.8 822.5 tB.B39 0.432 800.671 2426

15.00 181.8 136.5 28.114 0.485 120.637 2.884

0.024 acre-lent

0853 acne-tent

0541 acre-tent

120 none-rent

530 ff-r3
NA ff

375

N/A 8

N/A

4 hV

Stege-Sterege Celcoleoon

Zone 1 Volume (WGCV/

Zone 2 Volume )EORV - Zone 11 =

20cm 3 volume ISO-year - Zones I 62) =

Tetal Getenoon Basin Volume =

h/Sal Srurnlterge Volume (GVI =

tonal Surcharge Depth 4351 =

Total honeS/n Getonhon Depth IHonI =

Geplh no fluMe Channol (Hid =
Slope of Tnckle Channel ISo)

Slopes of Main Bann Sides lSnn,,l

Basin Length-fe-Width Reho (R(

roar Surcharge idea (An)’
Suruherge Volume Length (I-ru)

Surcharge Volume Width (Wo=l

Depth ot Basin Floor (°rinca)
Lnegth or Basin Floor (Lrooa(

Width or Basin noun lWrocca(

flee of neon Floor l8eons(

Volume or basin Floor 77cc,)

Depth of Me/n neon (Cane)

Length of Main ease lLecue(

Width of Main neon (Wan,)
dane of Main Bee/n

Volume of Main Basin (ui,,)

Calculated Total Basin Volume erca,:)

cc

cc

coo
410

105

438

375

718

4c5
2.907

5.590

0-sOB

ftr

6=2

It’3

I’S

73
acre-lent

2J6i2ctn. 420PM

173
Lot 0- Pond Salrrg - GD-Dete0500_o3 07.dnrrs Basin



DETENTION BASIN STAGE-STORAGE TABLE BUILDER

UD-Detention. Vernion 307 (Febroory 2017)

135

2
090

45

21200

15900

000

5300

1200

0

1670

0375

50250

0125

—lerl6(ft) W076(ft) —- 4on.l,ftl

0500 ———-—- - — — —- - —— - 2903

-

i230

2175

1450

- 0,elonrsl Vn(.-ll)

- -- -) 0725

SlonePt.)

216’2019. 420PM
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Detention Basin Outlet Structure Design

UD-Detention, Version 3.07 (February 2017)

Project: Shiloh Mesa MDDP Amesdment

Basin ID: Sub-basin B2 (Lnt 8)

4cj Seve1(wQcV)

Stage (H) Zone V&ume (ac’ft( OIidTy

r,ceam.n—3 comm tune 3 (500-year) 371 0.041 Welr&Pipe(Orcslar(

Example Zone Configuration (Retention Pond) 0 128 Total

User Ispnt: Orifice at Usderdrain Oatlet (typically ased to drain WQCV In a Filtratins BMP( Calculated Parameters far Underdrain

Underdrain Orifice Invert Depth = 2.00 It (distasce below the filtration media snrface( Urrderdrairr Orifice Area = 0.0 ft

Underdrain Orilce Diameter = 0.41 iechrs Underdrain Orifice Crntrnid = 0.02 levI

User leput Odtice Plate mitb Oscar mare Orifices or Elliptical Slat Welt (typically used to drain WOCV and/ar EURV is a sedimentation BMP( Calcalated Parameters tar Plate

Invert of lowest Orifice = 1.39 ft (relative to basin bottom at State = oft( WQ Orifice Area per Row = 2.431(03 It’

Depth at top of Zone asing Orifice Plate = 3.03 ft (relative to basis bottom at Stage = 0 It) Elliptical Half-Width = N/A feet

Orifice Plate: Orifice Vertical Spaciog = 6.60 inches Elliptical Slot centroid N/A feet

Orifice Plate: Orifice Area per Row = 0.35 sq. inches (diameter = 5/8 isch( Elliptical Slot Area N/A ft’

User Input: Stage end Total Area of Each Otitice Ram (numbered from lamest to highest)

Rnw I (required( ] Rsw 2 foptional( Row 3 (opfionaf( Row 4 (opt icnat( RowS (aptiorral( Raw 6 (opfional( Row 7 (opborral( Row 8 (opfiotsat(

Stage of Ottlive Cevfrvid (RI 1.39 J 1.94 2.48

Ovlice Area (sq ivdies( 0.35 0.35 0.35

Row 9 (opfiotsaf( Row 10 loplcorral( Row II (optinnat( Row 12 (ophooal( Row 13 (opsvnall Row 14 (opfiorsal( Row IS (eptiooall Raw 16 (epliunaf(

Stage of Orifice Centrod (It)

Orifice Area (sq irrvlrest

User I spot: Vertical Orifice (Cinr

Invert of Vertical Orifice =

Depth at top of Zvor oslo0 Vertical Orifice =

Vertical Orifice Diameter =

ft (relative to basis bottom at Stage = 0 ft(

ft (relative to basis bottom at Stage = Oft(

ioches

Vertical Orifice Area =

Vertical Orifice Ceotrvid =

User leput: One-flaw Wait (Drapbaa( and

Overflow Weir Frost Edge Height, Ho =

Overflow Weir Frost Edge Length =

Overflow Weir Slvpe =

Hone. Length of Weir Sides =

Overflow Grate Open Area % =

Debris Cloggiog % =

Depth to Invert of Outlet Pipe =

Circolar Orifice Diameter =

Height of Grate Upper Edge, H =

Over Flow Weir Slope length =

Grate Open Area / 500-yr Orifice Area =

Overflow Grate Open Area orb Debris =

Overflow Grate Open Area or/Debris =

Oallet Orifice Area

Ootlet Orifice Ceotroid =

Half-Central Angle of Restrictvr Plate on Pipe =

Iret

levt

should be>4

ft’

fir

ft2

feet

radians

Routed Hydrngrapfr Results

Detign Storm Retian Penod:
One-Herr RahrlaIl Depth (in(

Calcvlaled Rvnvg Volume (acre-fl(

j
OPTIONAL Override Runoff Valome (acre-It)

stow Hydrograph Volome (acre-Il)
Predevelupmert Unit Peak Flow, q fcfslacre(:

Fredeveloporent Peab 0 (vlsI:
Peak Inflow 0 (vfs(

Peuk

OvID ow 0 lnfs(:

Rabo Peak Ootflow to Predeveluproent 0
Stwctum Controlling Flow:

Uav Velocity fbrovqh Grate I (lps(
Uaa Velocity throogh Grate 2 ltpsl

Time to Drain 97% ot Inflow Volcorre (hvvrs(

j
Teve to Dram 99% of Inflow Vidowe (hovrs(

Maviwuw Poodiog Depth lfl(
Area at Maviwum Pondhrg Depth facves(.

Maviwom Volume Stored (uvre-6(

alan an Rectaseufant

Net Sal coed Not Selected

N/A N/A

N/A N/A

N/A N/A

rate 1Ff at on Sloeedl

calculated Parameters for Vertical Orifice

Not Selected Not Selected

N/A

‘ Zone 3 Welt Not Selected

3.03 N/A

2.00 j N/A

0.00 f N/A

2.00 ,[ N/A

70% N/A

50%i: N/A

N/A

N/A ft’
N/A feet

User Ispot: Outlet Pipe w/ Flaw Restnicties Plate (C

ft (relative to basin follow at State = 4 NI

feet

H:V (enter rrno for flat grale(

feet

%, grate open area/total area

Cal celatm

rcelan Orifice, Rest,

Parameters fan Ow

Zone 3 Wale

3.03

tar Plate, or Rectas ular Orifice(

Zone 3 circular Not Selected

2.30 N/A

4.30 N/A

N/A

2.00 N/A

27.7k N/A

280 N/A

1.40 N/A

ft Idisranre below basin bottom at Stage = 8 fl(

Calcslated Parameter clan Outlet Pipe w/

User Inpsl: Emergency SplIlmay (Rectattgsslan or Trapezoidal)

Spillmay Invert Stage= 3.60 ft (relative to basin bottom af Stage 0 ft(

Spillway crest Length = 1.00 feet

Spillway End Slopes = 4.00 H V

Freeboard above May Water Sotface = 1.00 feel

Flow Restnicnise Plat

Zone 3 circular Not Selected

0.10 N/A

0.18 N/A

N/A N/A

calculated Parameters for Spiflway

Spillway Design Flvw Depth= 0.57 feet

Stage at Top of Freeboard = 5.17 feet

Basin Area at Top of Freeboard = 0 10 acres

OTear 2STear SOPea
1.75 2.00 2.ZS

0.518 0.138 0.1S4

0.118 0.137 0 1S3
0.27 0.86 1.18
0.2 0.7 1.0
2.S 2.9 3.2

0.7 1.1 1.1

5.2 1.6 1.2

low Grate S Outlet Plate 1 Outlet Pla

0.2 0.4 0.4

N/A N/A N/A

69 W 6769 66 70

ioo year soo Year

2.S2 3.14

0.575 0.222

0.175 0.222

iSO 2.32

S.3 S_fl
3.6 4.6
1.2 1.9
0.9 1.0

Outlet Plates Spiflwap

0.4 0.4
N/A N/A
66 63

72 71

3.53 3.85

0.06 0.07
0.117 0.138
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I Detention Basin Outlet Structure Design

uD-Deteolion, Version 3.07 (Febroary 2017)
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DETENTION BASIN STAGE-STORAGE TABLE BUILDER

UO-Oetention, Version 3.07 (February 2017)

ee°e Example Zone Conogaraden (Retention Pond)

Required Volume Calculaoen

SoledeMPtypee SF

Watershed flea 1.22 acres

Watershed Length 266

Watnmtred Sinpe = 0.026 515

Watershed krçeervmuseess = 90.67% percent

Percertege idydrnlogn heel Group A 0.0% percent

Pmcenruge Hydrologic Sod Greep e = tOO.D% percani

Percentage reydrnrogec Sad Groups do = 0.0% percent

Desired WOCV OrWr Time - 40.0 teens Drain Time Too Inng

LoraSon tm 1-hr Bamfall Depths Sear bmpsd

Water Quality Capture Vnierrm iWOCty = 0.037 we-reel oyoec..a’ User Override

Becess Urher Rurotf Vidurm )EURV3 = 0.532 eeca-aeef I-ye Prcciperermn

2-yr Ruec4lVoiume iPt = 1.19 jrj 0.153 acre-lent j rIO inches

S-yr Reams Vniume P1 = t S in 1= 0.t47 acre-lear ISO ershres

10-yr Reercif Veleem iPt = 5.75 erj 0.177 ecre-iear 175 ‘nc’

25-yrRuouifVdurniPl2ie) 0206 acre-teat 200 inches

50-yr Runes Veiurrm (Pr = 2 2Sin.y 0231 we-reel 225 inches

tOO-yr BerefT Vekerrm iPt = 252 in 0262 we-feat 252 inches

500-yr RcnuffVeherrn iPI = 3 14 nj 0332 acre-reel inches

Appromrrefe 2-yr Detenlor Vderrm = 0.107 acre-lent

rigrprerhrnte S-yr Detenhun Veionm = 0138 can-feet

rippredmate 10-yr Selannen Volume = 0160 arre-teol

Appreehrnete 25-yr Detenlurr Volume = 0.180 acre-feel

Appredcrete ho-yr Detorhoc Veier-e = 0.107 acre-lout

Approehrrnfe 100-yr Dalunhce Voles. = 0193 ear-feet

==0” w — — —

SIege - Storage Stage Ovenida Length Wietgr flea Ocerride flea Veheerre Volume

Dasmidmee -J)L egyJfl) fl))L_ fl) (ggJflgj Jgy)g)_ J ac-S

MedIa Surface 0.00 53.0 13,4 723 0.017 ,,. -

log 6t.7 214 t.319 0038 1.001 0.023

Zoea I (WQCV) 141 6Sf 24.7 1609 0.037 1.615 0.037

250 69.7 254 2.047 0.047 2.873 0001

308 77.8 374 2.913 0067 9.157 0.119

Zone 2 (EURV) 320 78.4 350 3.100 0 071 5.768 0.532

ieee 3 (100-year) 3.96 55.5 4Sf 3.657 0.089 0.407 0.193

400 eo.a 49.4 3.899 0 090 0.563 0.197

500 930 534 5.013 0.110 13000 0.299

600 105.8 61.4 6.295 8.144 10.601 0.420

7.00 109.6 69.4 7.625 ‘ 0.575 23.561 0.507

8.06 117.5 77.4 9.123 0.209 33.924 0.779

9.69 525.8 60.4 50.749 0.247 43.849 1.007

1000 533.8 934 52.503 0.287 99464 1273

1108 145.9 1014 14.389 0.330 68.697 1.182

1289 a49.6 109.4 16399 0.376 04.276 5.935

1300 507.9 117.4 19533 0.425 lox .739 2.335

14.08 165.9 129.4 39796 6.477 135.384 2.767

1500 173.6 133.4 23.192 0.932 543.369 3.291

0037

0095

0051

0 193

5’A

5/A

400

5/A

P0/A

acre-feet

acre-reel

rae-heel

acre-feel

9-3

ft

1511

H’V

Dtee-Stomage Calcolaooe

2mm 1 Sauna (WOCyr -

Zone 2 Vohem iOURV - Zuse 1( =

Zone 3 Vohrsm (100-year - Zones 1 521 =

Total Dotensoo Basar Velurra =

heal Surcharge Velcro IISV( =

bWat Sercherge Gaper (Sat =

Total Auaeahlo Drlesrierr Deyrtr (Heel =

DepthofTrrceiedharoeol lHic=

Slope of TeohIe Chaemol (hid -

Slopes of Main Oasen Sides )S.=J

easer Lorrgtr-te-iSSdhh Reeu (8_(:

iritial Surcharge flea (Arch
Surcharge Volume Loogth (I-ice)
Surcharge Voter. Width (W0)

DnptholoasenFloorlHeem)e

Lnsgth of Oasis Fleer (Lraer( C

Width of Baser Floor (Weeea(

fleeofOaserpiuerl.%eeea)e

Voles, of Basir Piece (Virar) -

OepthofMan eases iHecel

Length of Main Bases (Leer) -

Width or Main eases (Weee( -

flee of Man Baser lA.rer( -

VoeenofManBusentV5l

Calculated Tidal Baser Vohenre (heel

0 sty

00 5

0.0 n
0.00

530

134 5

723 53

0 P3

4.00

000 g

454 0

3099 SQ

5403 5e3

0.153 acre-feat

Lets ead Garaldina - Pond 508mg - UD-Oeresbon_c3 07 asrrv Bases 2/6/2019. 3:17 PM
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Detention Basin Outlet Structure Design I
UD-Detention, Version 3.07 (February 2017)

Project: Shunts Mesa MDDP Amendment

Basin ID: Subdsasin Fl (Geraldine and Lot 9)

r
nuu4h

±_.zj ezrzn

Zone 1 (WQCV)

Stag:(ft( Zone Vofurne (ac-el)

Firrabon Media

, ) ‘—im.rs.a Zone 2 (EURO) 3 20 0 095 Orifice elate

rsnonmor—’ 0t ices fooe 3 )100’year( 396 0.061 Welr&PieelOrcuta,)
•°° Example Zone Configuration (Retention Pond) 0 193 Total

User Input: Orifice at Underdrain Outlet )typicaltp used to drain WI3CV in a Filtration RMPf Calculated Parametert for Underdrain

Uvderdrain Orifice Invert Depth iSO ft (distance below the filtration media surface) Underdrain Orifice Area 0.0 It’

Uvderdrain Orifice Diameter = 0.53 inches Underdrain Orifice Centreid = 0.02 feet

User Input: Orifice Plate with nec or more orifices or Elliptical flint WeIr ftypicatly used to drain WQCV and/or EURV in a sedimentation RMPf Catculated Parameters for Plate

Invert of Lowest Orifice = 1.41 ft (relative to basin bottom at Stage = 0 It) WO Orifice Area per Row = 5.000E-03 It’

Depth at top of Zone using Orifice Plate = 6.11 ft Iretatice to basin bottom at Stage 0 It) Elliptical Halt-Width ± ft/A teet

Orifice Plate: Orifice Vertical Spacing = 8.00 inches Elliptical Slot Centroid = N/A leer

Orifice Plate: Orifice Area per Row = 0.72 sq. inches (diameter OS/tfl inch) Elliptical Slot Area = N/A ft’

User Input: Siege and Total ken of Each Orifice Rum (numbered from lowest to highest)

Row 1 (required( Row 2 lcptianall Row 3 (opfional) Row 4 )opbonal( Row fi lopfiouall Row 0 lopfionall Row 7 (opfionat) Row 8 (opfional)

Stage ut Orifice Centroid (81 1.41 2.07 - 2.73

Orifice flea (sq inchesl 0.72 0.72

Row 9 lopfional( Row 10 lopflonal) Row II lopbonal) Row 12 lopfional) Row 13 (oPfioeatl Row 14 (opfiooal( Row 15 lopfiunal( Row 16 (opfionat)

Stage ot Onfice Centrmd (0)

Orifice flea (sq. inches)

User input: Vertical Orifice fCircof ar or Iiectangnlar( Catcnlated P

Not Selected Not selecs]

Invert p1 Vertical Orifice = N/A N/A ft (relative to basin bottom at Stage = 0 It) Vertical Orifice Area =

Depth at top of Zone using Vertical Orifice = N/A N/A ft (relative to basin bottom at Stage = Oft) Vertical Oritice Ceotruid =

Vertical Orifice Diameter = N/A N/A uches

toe Vertical Origce

cted Not Selected

N/A It’

N/A feet

N/A

N/A

Routed Hpdrogeaph Results
Desgn Storm Rntum Permd:

One-Hour Rainfall Depth (in):

Calculated Runoff Volume (acre.R(:

OPTIONAL Override Runoff Volume (acre.Rl:

Inflow Hydrngrapb Volume (acre-ti)
Predeceloprnent Ucit Peak Plow, q lctslacre):

Predecelopmeol Peab 0 (cts):
Peak Inflow 0 Iris):

Peab Outflow 0 Iris):
Ratio Peak Outflow to Prndecelvpmert 0:

Structure Controlling Flow

Mao Velocity Its-pugh Orate I Itpsl:

Mao Velocity through Orate 2 )fpnl:
Time to Drain 97% p1 Inflow Vulame (hours):

Time 10 Drain 99% of Inflow Volume )hmsrs):

Mapiwum Punding Depth fl):

flea at Manimum Puvdirg Depth )acres( =

Macimum Volume Stwed (acre-fl) i.

0.00 0.00

0.7 2.6
00 01
N/A N/A

Filtratiou Media Plate
N/A N/A

0.113 — —. . 0.177

CalcntatecUser Input: Overflow WeIr (Drnpboo( and Grate (Flat or 1 : 1

Zone 39

Ocerfiom Weir Front Edge Height, Ho = 3.20 N/A ft )retaline In bnsin bottom at Stage = 091 Height ul Orate Upper Edge, Hi = 3.20 N/A lees

Overflow Weir Front Edge Length 2.00 N/A feet Over Flow Weir Slope Length = ZOO N/A feet

Ouerfluw Weir Slope 0.00 N/A H:V (enter zero fur flat grate) Orate Open flea / 100-yr Orifice flea = 20.S3 N/A should be yA

Huriz. Length of We:r Sides 2.00 N/A feet Overflow Grate Opus flea m/o Debris = 200 N/A ft’

Overflow Grate Open Area % = 70% N/A %, grate cpen area/total area Overflow Grate Open Area m/ Debris = 1.40 N/A It’

Debris Clugging%= 50% N/A %

User Input: Outlet Pipe w/ Plow Restriction Ptate (C rcular Orifice, Restricfor Plate, or Rectangular Orifice) Calcnlated Parameters for Outlet Pipe w/ Plow Restriction Pla

Zone 3 CIrcular Not Selected Zone 3 Circular Not Selected

Depth to Invert p1 Outlet Pipe = 2.00 N/A ft ldirlanrr below basin bottom at Stage = Ott) Outlet Orifice Area = 0.14 N/A It

Circular Orifice Diameter = 5.00 N/A inches Outlet Orifice Certroid = 0.21 N/A feet

Half-Central Angle of ReutriOur Plate on Pipe = N/A N/A radians

User Input: Emergency fipillway (ReOangutar or Trapnzoidat) Calculated Parameters for_Spittway

Spillway Invert Stagr= 3.80 ft (relative to basin bottom at Stage = Oft) Spillway Design Flew Gepth= 0.SR leer

Spillway Crest Lergsh 2.00 feet Stage at Top of Freeboard = S.30 leer

Spillway End Slopes 4.00 H V Basin Area at Top of Freeboard = 0.13 acres

Freeboard above Man Water Surface = 1.00 feet

0.132

0.G3fl 0.132

0.0 0.0

0.20fl

100 Year

N/A

0.231
2.52

N/A

500 Tear

0.262

0.230

3.14

1.12

0.332

0.262
s-SO

0.332

1.8

280

2.20

5.2
1-fl

2.7

3.23

0.105

fl-fl
2.9

0.134

1.1

3,04 3.42

:z 0.1% 0.07 0.07 0,08 0.08 —

Splllway

3-Sfl

0,142 0.199 0,159 0.177
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I Detention Basin Outlet Structure Design I
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DETENTION BASIN STAGE-STORAGE TABLE BUILDER

MD-Detention, Version 307 (February 2017)

Cramer:

Required Volume CeicaiaOon

Selecind 86W Type =

Watershed flee

Watersuad Length

Walaratred Slope

Waterslrod Orperi000eoees

Perceetage i-cydrologrc Soil iornepd -

Perceelage Hydrologic Soil Group 8

Perrentage Hydrologic Soil Groupn OS-

Dosired WQCV Drain Time

Looatiorr icr i-br Reiniall Depths

Water QuelOy Capture Volume (WaCO) =

Excuse Urban euncevolune IEURVI =

2-yr ecnotr Volome Pr = tiff in.) =

S-yr Runoff Volume lPt 1 Sin) =

tb-yr RunoeVulunce (Pt r 75in1

25-yr RcorueVolume)Pt - 2m I =

50-yrRcercirVclwme)Pt 2251n)=

lob-yr ec004rVolome (Pt = 252 in) =

500-yr Runoff Volurru Pr = 314 lrr.l =

dpprodrrrate 2-yr Satenoun Vulurre =

dp1crodmete S-yr Detencun Volume =

oerprcdmete lO-yc Petenron Volume =

dppmemele 2$-yr Oeiantmoe Volume =

dppcodmete 50-yr Sarenbon Volome =

upprydmate 100-yr Datenborr Volome

Sidge-Siorege Celruiafloe

Zone I Volume )WCCVI

Zono2Volume IEURV-000e tIn

Zcno 3 Volume (100-year - Zones r 02)

Toial Seieobue boon Volume =

OrtSal Surcirerge Volume IISV)

ororl Surutrargo Depth ISO):

Toiel Aoe0able Setenbun Dapth )5- In

Sopor ceTriclde Coannel Crc) -

Slope ciTuckle Crennel lSn) =

Slopes 06 Main 8000 Srdes lS=_ -I =

ennui Lengffx-ro-Widffc ease Run) =

bibal Suruharga flea 1A101-

Surchecge Volume Length IL=oi

Surcbelbo Volume Width WV):

Dapth or basin Plum lHrun,i

Length or basin Plum )Lricrel

Width or Been Flour lWriooei -

flea or Beer Flour ideiuuni

Volume 01 basIc Floor lViou.I

Depth or Multi besir iHsreeI

Length at Moo bane lLci.iel=
WldthorMain BosinlWacun(=

flea or Main basin )d.cuei=

Volurme or Main bane )Vaurj -

Celociatad ToOal basin Volume )Vou,( -

SF

0.26 colas

266 e

0026 05

95.67% pa0000t

00% paruanr

106.0% poruanr

0.0% pcr000t

40.0 hours Drain Time Too Long

Jsor Orpot

0.009 acre-lent OpOooal dear Onenide

0.03t auce-reat i-br Precipitation

0.026 acre-teat rib royce

0.034 rure-iert 1.50 echos

0.04t euro-tent 1.75 inches

0.040 auto-teat 2.00 mOan

0.054 aura-reel 2.25 ioWan

o.oor acre-rent 2.52 cubes

S 071 aura-tear 3.14 inuhoe

0.025 acte-iear

0032 cola-real

0039 aura-rent

0.042 aute-teet

0.043 aura-tent

0.045 aura-real

r3

518

ro

ff

ff9

r9

ff9

:I.ea-Fen

___

rum Beemple Zone Coehgareben )Reieeoan Pond)

Oepm burameor . -

(Wumsi — --

Siege - Storage Stage Duenlda Length Wdth flea Ouarnide flea Volume Volume

Snsunpffon jfl) flffi Jffi fl(!L i0dfl JoPobL J Joot
Media surreca - 0db - — - lbS 0004

— 5.00 — — — 2.808 0064 7,440 orli

— bob — — — 3,600 0.003 iO.b44 0 244

— - —

0.000

0022

0_bid

0.045

Nib

ViA

NIP

NIP

2l0120t9, ii:32dM
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DETENTION BASIN STAGE-STORAGE TABLE BUILDER

1-Dotention, Vernion 3.07 (Feb,u00y 2017)
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1O 200
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5 400
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0015 -
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,— 0195

I
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- 0005
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000 rSO 303 450 600
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User Input: Overflow Wet’ (Dropbon( and’

Overflow Weir Front Edge Height. Ho

Overflow Weir Front Edge Length

Overflow Weir Slope:

Horit. Length of Weir Sides:

Onerl/ow Grate Open Area %:

Debris Clogging %:

Height of Grate Upper Edge. H, =

Ooer Flow Weir Slope Length =

Grate Open Area/ 100-pr Orifice Aeea=

Overflow Grate Open Area w/o Debris:

Overflow Grate Open Area w/ Debris:

leer

leer

chvv/d be>d

It’

User Input: Emergencp Spillwap (Rectangular or Trapernidal(

Spillway Invert Stage: 3.W It Irelalive to basin botlom at Stage: Oft)

Sp:llway Crest Length = 2.00 reel

Spi/Iway End Slopes: 4.00 fly

Freeboard abooe May Water Svrlace= 1.00 leer

Calculated Paramete’

OvIler On/ice Area

OvIler Orifice Cevlroid

Hall-Central Angle of fleslriclnr Plate on Pipe

It’

leer

radians

I Detention Basin Outlet Structure Design

UD-Derenlion, Version 3.07 (Pgbruary 2017(

Prn(eer: Shilob Meso MDDP Amendment

Bosin ID: Sub-basin Ft (Geraldine Point Onlp(

;i -

Srage (ft( Zone Volume (ar-ft( Duller Type

owen
Jb

Zone 1 (WOCV( 0.92 0.009 Elfiralion Medio

,oerr.sa Zone 2 (EURV( 1 96 0.022 Rectangular Onilice

enoslamn,-3 -
lone 3 (SO0-pear( 2 42 0.014 WelrSPipe )Orcvlar(

eanc
Example Zone Conligarolion (Retention Pnnd( 004S Total

User Input: Orifice at Underdrain OvIlel (Ippirallo used to drain WGCV in a Filtration BMP( Calcolaled Parameters for Underdrain

Underdra/n Orifice loved Depth iSO /1 (distance below the lillralion media svrface( Uvderdrain Orifice Area : 00 It’

Uvderdraie Orifice Diameter 0.26 ieches Uvderdrain Orilice Ceelrvid: 0.01 feel

User Input: Orifice Plate with ene or more orifices or Elliptical Slat Weir (rppicallp used to draIn WOCV and/er EURV in a sedimentallon BMP( Calcvlated Parameters Ion PlaIn

Inverl vI Lowest OriI:ce= N/A II (relative In basin barlow a Slage :0 N) WO Orifice Area per Row: N/A lt

Depth al lop of Zone vsivg Orifice Plate: N/A ft (relative to basin hollow at Stage: 0 N) Elliptical Hall-Width ± N/A leer

Orifice Plate: Orifice Vertical Spacing: N/A inches Elliptical SInI Cenlrvid : N/A feel

Orifice Plate: Orifice Area per flow = N/A inches Elliptical Slot Area : N/A N’

User loper: Stage and Total Area at Each Orifice Row (numbered fraw lowesl to highest(

Rom I lapbneal( Roar 2 (vpbvnal( Row 3 )npbveal) Raw 4 (vp//anal) Row S )apbanul) Rem fi )vphnea/) Row 7 lnpbvnul) Raw 6 lvpfivnal)

Stage ol Onfice Cenlrvid (9) 14/A N/A N/A N/A N/A N/A Pt/A N/A

Orifice Area (sq incbesl N/A N/A N/A N/A N/A N/A N/A N/A

Raw9)opbonal) Ham 10 laplicanall Row it )npbanal( Ram 12 lnPboeall Raw 13 )npbvna/( Ram 14 )apbne/all Raw IS lapbaea/l Row lb /aplivea/(

Stage al Odflve Cent/aid )fl) N/A N/A N/A N/A N/A N/A N/A N/A

Orifice Area (sq. incises) N/A N/A N/A N/A N/A N/A N/A N/A

User Input: Ventral Orifice (Circular or Recflangular( Calculated Paramelen for Vertical Orifice

!one 2 Rectangular Rae Selected Zane 2 Reclangulor Nat Sefecled

Invert of Vertical Orifice: ft )relalive to basin borrow at Stage: Oft) Vertical Orifice Area: 0.50 N/A fta

Depth at lap ol Zone asing Vertical On/ice: II (re/anne to basin bottom at Stage: Oft) Vertical Orifice Cenlroid: 0.25 N/A leer

Vertical Orifice Heighl: N/A inches

Vertical Oribce Width: 1200 inches

Zone S Wete Nor Selected

3.20 N/A

200 N/A

0.00 N/A

2.00 N/A

70% N/A

50% N/A

ft (ralatwe to barn borrow at Srage: fiN)

feet

H:V (enter zero far f/at grate)

feel

%. grate open area/total area

Calculated Parameters for Ovi rltaw Weir

User lopal: Oeltet Pipe m/ Plow Resenicelne Plate (Circular Orifice, Restniceor Plate, or Rectangular Oriflcn(

Zone S Circular Not Selected

Depth to avert a) OvIlel Pipe: 2.00 N/A ft (distance he/nw basin bottom at Stage :0 NI

Circalar Orifice Diameter: 5.00 N/A inches

Zone 3 WeIr Nat Selected

3.20 N/A

2.00 N/A

20.S3 N/A

Z.bO N/A

140 N/A

rs far Ovtlet Pipe w/ law Restriction FlaIr

Zone 3 Circular Not Selected

0.14 N/A

0.21 N/A

N/A N/A

Calcalaled Parameters for Spillwap

Sp:Ilwap Design Flow Depth: 021 leer

Stage al Tcp v/Freeboard: S.01 /eel

basin Area at Top n/Freeboard 0.06 acres

Roufled Hpdrograph Results
Design Storm Rnfvm Peend
Dne-Hvvr Rainlall Depth )in)

j
Calnv/atnd Rvnnfl Vv/vme (acre-fl)

OPTIONAL Override Ranaff Vnlvme (acre-If)
Inflow Hpdrngraph Vu/awe/acre-fl)

Predevelvpwnnl Unit Peak Plow. q lets/acre)
Predevnlnpwenl Pooh 0 )cls)

Peak Inflow 0 (u/n)

j
Peak Ovlflow 0 lids) -

Ruby Peak Gal/low In Predevelopreenl 0
St/vu/crc Contrnlhng Plow

Mac Velneily thmngh Grate I lIps) -

Man Velncily thrnvgh GraIn 2 /fps/ -

Time to Drain 97% or lu/Inn, Vu/awe (lnovrs)

j
Time Iv Drain 99% or lsflnw Va/ama (beers)

Macanion Pvndng Depth (9)
Area al Maoiwvw Ponding Depth /aceesl

Mavimam Vnbune Stored /aere-9(
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DETENTION BASIN STAGE-STORAGE TABLE BUILDER

UD-Dotentiun, Version 3.87 (February 2017)

Required Volume Calculation

Selected OMP Type =

Watershed flea =

Watershed Lengfh =

Watershed Slope =

Watershed hrpcer’uroueeiess =

Perceotaga irylecoruglc Sell Group 6 =

Parcentege Hydrologic Sea Group e =

Percerrrege Hydrologic Sod Groups do =

Desired WOCV Drain line

Locahon foe i-to Reurfall Dopers =

Water Dualdy Capture Volurra IWGCW =

hecess Ijehas Runup Volume (Etunyr =

2-yrRLeroOVolurnelPt r.190r(

5-yr RurtoOVolurro IP1 = f.b In.) =

1D-yc Runufi Voloere IPt s 1 70 ir.l =

25-yr RunuP Veluera (Pt = 2 is

SG-yrRusoffVolumelPl 22Sle)s

rOO-yrRurroffVolume(Pl 252in)=

OSO-ocRunoffVohinrelPl 3 1dm 1=

Approonrate 2-yr Geteonco Velure.

dpprodmate 5-yr Deteonco Volume =

Appruenrate tO-yr Geterton Volumes

dpproueoate 25-yr Geteshuo Volumes

Approdnrate 00-yr Gateoooo Volumes

dppnodnrato tOO-yr Gataohcu Vulurrer

Stage-Storage Calculation

Zoner Voluem QWOCyc

Zuuo2Vulurr.lEl.rOv-Zorra rl=

ZoneS Volume (00-yaer Zones r 0215

Tolel Gotanhoc Basin Voluerm =

ethel Surclrerga Volume IGVI =

noel Surcharge Geprh IGGI =

10101 Acallahle Getenoon Doper lHon’l =

Depth otlrtchle Cheesel Crc) =

Slope 04 Tinkle Chareiel IS,cl =

SloposotMain8eslrrSldeslSl=

Basin Leogth-ro-Widnr eeoc lRnm)

bririol Surcharge flea Ideci)

Surcharge Volume Length (l-,r,i)

SuroVergo Volume Width IWo-)

Depth of Oasin Floor ldr,urs(

Length of Oesin FIme lLro-sl =

Width ci Ousin Floor lWunusl

flea of Basin Flour lusiucal

Volume of Peon Flour IV,,ucel

Depth ot Main Oasis ltleseh

Length of Meic Boom Least

Width of klein Basin IWeasI:

dupe of klein Basin lA.urel

Volume ci klein Basin IVear)

Calculated Total Baser Volume lVceut:

Op

2.05 acres

323 g

OOts erg

95.00% peccant

8.0% perceet

tOO.tS% percard

9.0% percent

40.0 hocas Sraln Irma Too Long

Jam erped

0.001 acre-teat Dprrueial Ussr Dcnmdn

O.2f 9 acre-teat ‘hr Precipdatmc

0.108 euro-teat f_i9erchns

0.244 ‘aura-feat 1 50 irrchns

O 294 acre-teal 1 75 incces

8.344 ocre-feot ( 200 inclros

O 304 acre-deer inches

0.430 ecee-teor 202 inches

0.000 auto-teat 3 td inuhns

0.177 acre-feat

0.230 acre-fear

O.28 acre-lest

8.306 euro-foot

0.3ff euro-feat

0.321 euro-feat

O 002
0.0 6
0.0 g
050 5
000 6

t7.Z ft
t.r02 6=2

0 003

450 g

fSdO If

532 n
5.573 tr2
13.004 .ns3

0.101 euro-foot

.0=51 =:
.uc Eeampte Zone Centfguraoen (RetesOon Pond)

Deane breeemenfl I
. -

— I — = —

Stage - Sineage Siege Duenlda Length Width flee Duenide flea Volume Volume

Dnsee9eoeer gflj J)_ Jflg) fgggjfldy jgyg ..Jfl2)_ ac-fl

Mdl since ooo 608 t72 ff02 0027 u%dVç

f 06 76.7 25.f t,926 0.044 t.020 0.035

Zeno I QCV( 152 80.9 294 2,376 gobS 2,667 0.0Sf

2.00 84.7 33 1 2.054 0.064 3.083 0.089

300 92.8 412 3.822 u.oou 7.210 0.166

Sane 2 (EURO) 357 973 45.6 0.453 0 102 9,574 0.220

400 1000 492 4,957 0.114 I 1.597 8.266

Zone 3 (tOO-year) 4.46 tg4.5 529 5.523 0.127 14,006 g.322

5.06 iggg 572 6.221 g.t43 f7,t75 0.394

6.00 iig.g 602 7,hf3 g.t7o 24.got 8.553

7.00 124.8 73.2 9.132 g.2rg 32,443 0.748

8.00 532.0 Or 10,700 0.247 42.389 8.973

1 40.8 892 12.006 8280 54,046 1241

10.06 148.0 972 14,460 8.222 67,543 1.581

f 1.00 106.0 189.2 1 5A91 0.378 03000 1.906

1200 164.8 113.2 18.601 8.428 100,560 2.309

1306 172.8 0212 20,939 0.460 126,353 2.763

14.00 180.8 1292 23,354 0.830 142.408 3.271

1506 188.8 1372 25.098 0.890 167.104 3.836

0061

0.750

0102

0 3Zt

Nih

NIh

4.50

Nih

NIh

acre-feat

acre-tent

acre-neat

acre-rout

5=3

fltf

CV

2i6’2Sry. 3:26PM
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DETENTION BASIN STAGE-STORAGE TABLE BUILDER

UD-Dotontion, Vorn,on .07 (Fobroory 2017)

Sl.;.(ft(

—60965570 Wd55 (01 - 004(960)

0-670 3840

- —-——--—--— ---——————-——---— -

. 1920

0454 - 2040

0150 -—————--—-----—----—----—--— —
—-——-- 0960

0960
-—---

___________

—-—-- -—---—--- --- ——--—--—-
—.--——--—-—---- 0960

000 1270 1660

II.;. (ft.)

8504(0,05) —V.,,r(t,-)t)

Lot 10- Pond 0(009 - UD-Ootendofl_03.073400S B000l 21020(9. 3:26PM
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Detention Basin Outlet Structure Design

UD-Detention, Version 3.07 (February 2017)

Project: Shiloh Mesa MDDP Amendment

Basin ID: Sub-basin F2 (Commercial Filing No. 1: Lot 10)

nuo4 — Zone 1 (WQCV)

zone (ac-ft)

F:flMa

‘-,on.tsaa Zone 2 )EURV) 3.57 0.158 OrifIce Plate

•enuns,eno tOne 3 (100-year) 446 0.102 Welr&Pipe (Circular)

°° Example Zone Configuration (Retention Pond) 0 321 Total

User Input: Orifice at Underdrain Outlet (typically used to drain WQCV in a Filtration BMP) Calculated Parameters for Underdrain

Underdrain Orifice Invert Depth 2.00 It Idislance below the filtration media surface) Underdrain Orifice Area 00 ll

Underdraiu Orifice Diameter 0.65 inches Underdrain Orifice Cenlroid = 003 feet

User Input: Orifice Plate with one or more orifices or Elliptical Slot WeIr (typically used to drain WQCV and/or BURy in a sedimentation EMP) Calculated Parameters for Flute

Invert of Lowest Orifice 3.52 It (relalioe 10 basin bottom at Stage 0 It) WQ Orifice Area pee now s 139E-03 Il

Depth at top ol Zone using Orilice Plate 3.57 ft (relative to basin bottom at Stage 0 It) Elliptical Half-Width = N/A feet

Ouhce Plate Orifice Vertical Spacing = 8.20 inches Elhptical Slot Centroid N/A feet

Orilice Plate: Orifice Area per Row = 0.74 sq. inches (diameter = 15/16 inch) Elliptical Slot Area = N/A ftc

User Input: Stage and Total Area of Each Orifice Row (numbered front lowest to highest)

Row 1 (required) Rnw 2 (optional) Row 3 (optional) Row 4 (optional) RowS (optional) Plow 6 )optionaf) Row 7 (optional) RowS (opfional)

Stage of Orifice Cuntruid Itt) 1.52 2.20 2.89

Or,fice Area (sq inches) 0.74 0.74 0.74

Row 9 (optional) Row 10 (optional) Row 11 (optional) Row 12 (optional) Row 13 (optional( Row 14 (optional) Row 15 (opuooal) Row 16(optiortal)

Stage of Orifice Centrord (II)

Onfice Area (sq incItes)

User Input: Vertical Orifice (Circular or Rectangular) Calculated Parametens foe Vettical OrIfice

Not Selected Not Selected Not Selected Not Selected

It (relative 10 basin bottom 01 Stage = 0 It) Vertical Orihce Area N/A N/A ft’

ft (relative to basin bottom at Stage 0 It) Vertical Orifice Ceorroid N/A N/A feet

N/A inches

Invert of Vertical Orihce

Depth al top ol Zone using Vertical Orifice =

Vertical Orifice Diameter N/A

User Input: Overflow Weir (Dropboo) and

Ouerflow Wee Front Edge Height, Ho

Ooerllow Weir Froot Edge Length =

Oven low Wee Slope

Horiz. Length ol Weir Sides =

Ouerflow Grate Open Area % =

Debris Clogging % =

Zone 3 Circular Not Selected

Calculateo

Height of Grate Upper Edge, H1 =

Over Flow Weir Slope Length =

Grate Open Area / 100-yr Orifice Area =

Overflow Grate Open Area w/o Debris =

Overflow Grate Open Area w/ Debris =

Calculated Paraweter

2.30 I N/A Ill (distance below basin huttnm at Stage Oft) Outlet Orifice Area =

Outlet Orifice Cenlroid

Haif-Ceofral Angle of Restrictor Plate ou Pipe

leet

leet

ihoald be>4

II,

Its

User Input: Emergency Spiliway )Rectangutar or Trapenoidal)

Spiliwafi Inuert Stage= 4.30 ft (relative to basin bottom at Stage 0 It)

Spillway Crest Length 3.00 feet

Spiliway End Slopes 4.00 H:V

Freeboard above Mao Water Surlace = 1.00 leet

Routed Hydrogeaph Result:

Design Storm Return Period

One-Hour Rainfall Depth (to)

Calculated Runoff Volume (acre-If)
OPTIONAL Overrsde Runoff Volume (acreft):

Inflow Hpdrograplt Volume (acreft(:

Predevelopnsent Unit Peah Flow. q (cisIacre)

Predeveloptoeot Peak 0 )cfs)
Peah Inflow 0 loIs):

j
PeahOulflowO(nfs):

Ratio Peak Outflow to Predeoelopment Q:

Slruclure Conlroll:rtg Flow:

Mao Velocity through Grate I (fps(:

Mao Velocity through Grate 2 (lps(:
Tote to Orion 97% 01 Inflow Volume Ihours(:

rate (Flat or Sloped)

Zone 3 Welt Not Selected

3.57 - - N/A

2.00 N/A

0.00 N/A

2.00 N/A

70% N/A

50% N/A

II (reintivo to basin bottom at Stage = oft)

feet

H:V (enter zero for flat grate(

%. grate open area/lotal area

User Input: Outlet Pipe w/ Plow Restriction Plate (C rcolar Orifice, Restrictor Plate, or Rectangular Orifice)

Parameters for Ott flow Weir

Depth to Invert of Outlet Pipe =

Circular Orifice Diameter =

Zone 3 WeIr Not Selected

3.57 N/A

2.00 N/A

12.53 N/A

2.80 N/A

1.40 N/A

6.40 N/A linches

J

for Outlet Pipe w/ Plow Restriction Plata

Zone 3 Circular Not Selected

0.22 N/A

0.27 N/A

N/A N/A

It’

leet

radians

Calculated parameters for Spillway

Sp:llway Design Flow Depth= 066 feet

Stage at Top ol Freeboard S9b feet

Basin Area at Top vI Freeboard = 017 acres

Mauirnurn Poridiog Depth (III
Area at Maoimurn Poriding Depth (acres)

Maximum Volume Slored (acre-fir
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I ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)
Shiloh Mesa MDDP

Inlet II

1.

—--

W 1.

V
—.-—---

i_ i’ s.
CROWN

Gutter Geometry (Enter data in the blue cells)
Maximum Allowable Width for Spread Behind Curb T1< 5.0 ft

Side Slope Behind Curb (leave blank for no conveyance credit behind curb) ScK 0.020 ft/ft

Mannirigs Roughness Behind Curb (typically between 0 012 and 0.020) °8Ac = 0.013

Height of Curb at Gutter Flow Line = 8 00 inches

Distance from Curb Face to Street Crown JCROwN = 160 ft

Gutter Width W 3.00 ft

Street Transverse Slope Sx 0 020 ft/ft

Gutter Cross Slope (typically 2 inches over 24 inches or 0 083 fuft) Sw = 0.042 ft/ft

Street Longitudinal Slope - Enter 0 for sump condition So 0 017 ft/ft
Mannings Roughness for Street Section (typically between 0.012 and 0.020) = 0.013

Minor Storm Major Storm

Max. Allowable Spread for Minor & Major Storm Teer = 12.0 16.0 ft

Max, Allowable Depth at Gutter Flowline for Minor & Major Storm diax = 6 0 8.0 inches

Allow Flow Depth at Street Crown (leave blank for no) F check = yes

MINOR STORM Allowable Capacity is based on Spread Criterion Minor Storm Major Storm

MAJOR STORM Allowable Capacity is based on Spread Criterion Qii =1 7.2 14.6

Minor storm max. allowable capacity GOOD - greater than the design flow given on sheet Inlet Management

Major storm max. allowable capacity GOOD - greater than the design flow given on sheet Inlet Management

IN LET ON A CONTINUOUS GRADE
Version 4.04 Released November 2016

‘
Lo (C) j

JHCurfl
H-Ve

Wo

\

Design Information (Input) MINOR MAJOR

Type of Inlet Colorado Spnngs 010R Type = Colorado Sorings D-10-R

Local Depression (additional to continuous gutter depression a) 4.0 4.0 inches

Total Number of Units in the Inlet (Grate or Curb Opening) No = 1 1

Length of a Single Unit Inlet (Grate or Curb Opening) L = 6.00 6 00 ft

Width of a Unit Grate (cannot be greater than W, Gutter Width) W = N/A N/A ft
Clogging Factor for a Single Unit Grate (typical mm. value = 0.5) C,-G = N/A NIA

Clogging Factor for a Single Unit Curb Opening (typical mm. value = 0.1) CrC = 0.10 0.10

Street Hydraulics: OK - Q < Allowable Street CapaciW MINOR MAJOR

Total Inlet Interception Capacity Q 1.0 1.9 cfs

Total Inlet CarryOver Flow (flow bypassing inlet) Os 0.0 ‘ 0.4 cIa

Capture Percentage = Os10 = C% = 100 94 %

3/1/2019, 1:20 PMUD-lnletv4.05 (at Grade Inlets).xlsm Inlet Ii
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I ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)
Shiloh Mesa MDDP

Inlet H3

T.T:jj

Gutter Geometry (Enter data in the blue cells)
Maximum Allowable Width for Spread Behind Curb TBAcO = 5 0 ft

Side Slope Behind Curb (leave blank foc no conveyance credit behind curb) SeocK = 0 020 ft/ft
Manning’s Roughness Behind Curb (typically between 0 012 and 0.020) flBACK = 0 013

Height of Curb at Gutter Flow Line H58 = 800 inches

Distance from Curb Face to Street Crown TcRonN = 160 ft

Gutter Width W = 3 00 if

Street Transverse Slope SX = 0020 ft/ft

Gutter Cross Slope (typically 2 inches over 24 inches or 0 083 ft/fl) = 0 042 ft/ft

Street Longitudinal Stope - Enter 0 for sump condition So = 0017 ft/ft

Manning’s Roughness for Street Section (typically between 0.012 and 0 020) nswseT = 0 013

Minor Storm Malor Storm

Max Allowable Spread for Minor & Major Storm T1, = 120 160 ft

Max Allowable Depth at Gutter Flowline for Minor & Major Storm due( = 6.0 8.0 inches

Allow Flow Depth at Street Crown (leave blank for no) F F check = yes

MINOR STORM Allowable Capacity is based on Spread Criterion Minor Storm Major Storm

MAJOR STORM Allowable Capacity is based on Spread Criterion Qoii =1 7.2 14.6

Minor storm max. allowable capacity GOOD - greater than the design flow given on sheet ‘Inlet Management

Major storm max. altowable capacity GOOD - greater than the design flow given on sheet ‘Inlet Management

INLET ON A CONTINUOUS GRADE
Version 4.04 Released November 2016

‘ Lo(C)

I

flesign Information (Input) MINOR MAJOR

Type of Inlet rirado Springs D-10-R Type = Colorado Springs D-1O-R

Local Depression (additional to continuous gutter depression a’) ar- = 4.0 4 0 . inches

Total Number of Units in Ihe Inlet (Grate or Curb Opening) No = 1

Length of a Single Unit Inlet (Grate or Curb Opening) 1.0 = 6.00 ft

Width of a Unil Grate (cannot be greater than W, Gutter Width) W0 = N/A ft

Clogging Factor for a Single Unit Grate (typical mm value = 0.5) C1-G = N/A N/A

Clogging Factor for a Single Unit Curb Opening (typical mi value 0.1) Cr-C = 0.10 0 10

street Hydraulics: OK - 0< Allowable Street CapaciW MINOR MAJOR

Total Inlet Interception Capacity 0 1.1 2.0

Total Inlet Carry-Over Flow (flow bypassing inlet) = 0.0 0.4 jcfs

Capture Percentage = 0JQ = C% = 100 83 1%

II

3/1/2019, 1:21 PM
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ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)
Shiloh Mesa MDDP

Inlet HI

flutter Geometry (Enter data in the blue cells)
Maximum Allowable Width for Spread Behind Curb TBACK = 5.0 ft

Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBAcK = 0.020 ft/It

Mannings Roughness Behind Curb (typically between 0 012 and 0.020) = 0 013

Height of Curb at Gutter Flow Line Hc58 8 00 inches

Distance from Curb Face to Street Crown TcRowN = 16.0 ft

Gutter Width W = 300 ft
Street Transverse Slope S

= 0 020 ft/ft

Gutter Cross Slope (typically 2 inches over 24 inches or 0 083 ft/fl) Sw = 0 042 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition S0 = 0 010 ft/ft

Mannings Roughness for Street Section (typically between 0 012 and 0 020) sTREET = 0 013

Minor Storm Major Storm

Max. Allowable Spread for Minor & Major Storm Tw.x = 12.0 16.0 ft

Max, Allowable Depth at Gutter Flowline for Minor & Major Storm dee = 6 0 8.0 inches

Allow Flow Depth at Street Crown (leave blank for no) F F check = yes

MINOR STORM Allowable Capacity is based on Spread Criterion Minor Storm Major Storm

MAJOR STORM Allowable Capacity is based on Spread Criterion Q.ii =J 5.5 J 11.2 Icfs
Minor storm max. allowable capacity GOOD - greater than the design flow given on sheet Inlet Management

Major storm max. allowable capacity GOOD - greater than the design flow given on sheet Inlet Management

I IN LET ON A CONTINUOUS GRADE
Version 4.04 Released November 2016

‘
Lo(C)

jHLjZ

Design Information (Input) MINOR MAJOR

Type of Inlet Colorado Spnngs D-10-R ,‘j Type = Colorado Springs O-I0-R

Local Depression (additional to continuous gutter depression ‘a’) aLnc = 4.0 4 0 inches

Total Number of Units in the Inlet (Grate or Curb Opening) No = 1 1

Length of a Single Unit Inlet (Grate or Curb Opening) L,, = 8 00 8 00 ft

Width of a Unit Grate (cannot be greater than W, Gutter Width) W0 = N/A N/A ft

Clogging Factor for a Single Unit Grate (typical mm. value = 0.5) C1-G = N/A NIA

Clogging Factor for a Single Unit Curb Opening (typical mm value = 0.1) CrC = 0.10 0.10

Street Hydraulics: OK - 0 < Allowable Street CapaciW MINOR MAJOR

Total Inlet Interception Capacity 0 = 2.0 4.0 Cts

Total Inlet Carry-Over Flow (flow bypassing inlet) Qb = 0.0 1.6 cfs

Capture Percentage = QJQ. = C% 100 71 %

UD-lntetv4.05 (at Grade Inlets).xlsm, Inlet Hi 3/1/2019, 1:24 PM
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:

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)
Shiloh Mesa MDDP

Inlet G2
T

. SPEET-r CROWN

Gutter Geometry (Enter data in the blue cells)
Maximum Allowable Width for Spread Behind Curb Tcs = 5 0 It

Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBAcK = 0 020 ft/ft

Manning’s Roughness Behind Curb (typically between 0.012 and 0.020) nsscx = 0 013

Height of Curb at Gutter Flow Line H058 = 8.00 inches

Distance from Curb Face to Street Crown TcROeN = 16.0 ft

Gutter Width W = 300 ft

Street Transverse Slope Sx = 0.020 ft/ft

Gutter Cross Slope (typically 2 inches over 24 inches or 0 083 ft/fl) Sw = 0.042 ft/ft

Street Longitudinal Slope - Enter 0 for sump condition So
= 0.020 ft/ft

Manning’s Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.013

Minor Storm Major Storm

Max. Allowable Spread for Minor & Major Storm = 12.0 16.0 ft

Max Allowable Depth at Gutter Flowtine for Minor & Major Storm dew = 6.0 8.0 inches

Allow Flow Depth at Street Crown (leave blank for no) F check = yes

MINOR STORM Allowable Capacity is based on Spread Criterion Minor Storm Major Storm

MAJOR STORM Allowable Capacity is based on Spread Criterion Qii 7.8 15.8

Minor storm max. allowable capacity GOOD - greater than the design flow given on sheet ‘Inlet Management

Major storm max. allowable capacity GOOD - greater than the design flow given on sheet Inlet Management

[ IN LET ON A CONTINUOUS GRADE
Version 4.04 Released November 2016

i’ Lo(C)

i

G)

Design Information (Input) MINOR MAJOR

Type of Inlet Colorado Springs D10-R Type = Colorado Snings D-10-R

Local Depression (additional to continuous gutter depression ‘a’) aLoc = 4.0 4 0 Inches

Total Number of Units in the Inlet (Grate or Curb Opening) No = 1 1

Length of a Single Unit Inlet (Grate or Curb Opening) LN = 12.00 1200 ft

Width of a Unit Grate (cannot be greater than W, Gutter Width) W0 = N/A N/A ft

Clogging Factor for a Single Unit Grate (typical mm. value = 0 5) C1-G N/A NIA

Clogging Factor for a Single Unit Curb Opening (typical mm. value = 0.1) CrC = 0.10 0.10

Street Hydraulics: OK - 0 < Allowable Street CapaciW MINOR MAJOR

Total Inlet Interception Capacity 0 = 5.2 8.6 Cfs

Total Inlet Carry-Over Flow (flow bypassing Inlet) = 0.4 4.5 Cls

Capture Percentage = QJQ0 C% = 66 %

3/1/2019, 1:25PMUD-Inletv4.05 (at Grade Inlets).xlsm, Inlet G2
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ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)
Shiloh Mesa MDDP

Inlet G3
Tr,

T. T,

j—fi::
;Ii___ .

‘V

Gutter Geometry (Enter data in the blue cells)
Maximum Allowable Width for Spread Behind Curb TBACK 50 ft

Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBAcK = 0 020 ftift

Manning’s Roughness Behind Curb (typically between 0 012 and 0.020) nBACK = 0.013

Height of Curb at Gutter Flow Line H58 = 8 00 inches

Distance from Curb Face to Street Crown TcRN = 150 ft

Gutter Width W = 3.00 ft
Street Transverse Slope Sx = 0.020 ft/ft

Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ftift) Sw = 0.042 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition So = 0 023 ft/ft

Manning’s Roughness for Street Section (typically between 0.012 and 0.020) flSrsEs = 0.013

Minor Storm Major Storm
Max Allowable Spread for Minor & Major Storm Twc = 12.0 15.0 ft

Max Allowable Depth at Gutter Flowline for Minor & Major Storm 6.0 8 o inches

Allow Flow Depth at Street Crown (leave blank for no) . check = yes

MINOR STORM Allowable Capacity is based on Spread Criterion Minor Storm Major Storm

MAJOR STORM Allowable Capacity is based on Spread Criterion 8.4 14.4 Icfs
Minor storm max. allowable capacity GOOD - greater than the design flow given on sheet ‘Inlet Management’
Major storm max. allowable capacity GOOD - greater than the design flow given on sheet Inlet Management’

I INLETONACONTINUOUSGRADE
Version 4.04 Released November 2016

‘ Lo(C)

J

Desicin Information (lnut) MINOR MAJOR

Type of Inlet Colorado Springs D-10-R Type = Colorado Springs D-10-R

Local Depression (additional to continuous gutter depression a’) aL = 4.0 inches

Total Number of Units in the lnlel (Grate or Curb Opening) No = 1

Length of a Single Unit Inlet (Grate or Curb Opening) L = 12.00 1200 ft

Width of a Unit Grate (cannot be greater than W, Gutter Width) W0 = N/A N’A ft
Clogging Factor for a Single Unit Grate (typical mm. value = 0.5) C1-G N/A N/A

Ctogging Factor for a Single Unit Curb Opening (typical mm. value 0.1) CrC = 0.10 0.10

street Hydraulics: OK - 0 < Allowable Street Capacity’ MINOR MAJOR

Total Inlet Interception Capacity 0 = 4.6 9.0 cfs

Total Inlet Carry-Over Flow (flow bypassing inlet) Qb = 0.2 5.2 cfs

Capture Percentage QJQ = C% = 97 63 %

UD-lnletv4.05 (at Grade lnlets).xlsm, Inlet G3 3/1/2019, 1:26 PM
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ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)
Shiloh Mesa MDDP

Inlet G5

Gutter Geometry (Enter data in the blue cells)
Maximum Allowable Width for Spread Behind Curb Teci< = 5 0 ft

Side Slope Behind Curb (leave blank for no conveyance credit behind curb> SBAC< = 0 020 ft/ft

Manning’s Roughness Behind Curb (typically between 0012 and 0,020) ncr = 0 013

Height of Curb at Gutter Flow Line HcURB = 8.00 inches

Distance from Curb Face to Street Crown TcRwN 15.0 if

Gutter Width W = 300 if

Street Transverse Slope Sx = 0.020 ft/ft

Gutter Cross Slope (typically 2 inches over 24 inches or 0 083 tI/if) SW = 0 042 if/ft

Street Longitudinal Slope - Enter 0 for sump condition So = 0.010 fl/ft

Manning’s Roughness for Street Section (typically between 0.012 arid 0.020) sTREET = 0 013

Minor Storm Major Storm

Max. Allowable Spread for Minor & Major Storm = 120 15.0 I
Max Allowable Depth at Gutter FloWlir,e for Minor & Major Storm d<

= 6.0 8.0

Allow Flow Depth at Street Crown (leave blank for no) check = yes

MINOR STORM Allowable Capacity is based on Spread Criterion Minor Storm Major Storm

MAJOR STORM Allowable Capacity is based on Spread Criterion Q.ii 1 I
WARNING: MINOR STORM max. allowable capacity is less than the design flow given on sheet ‘Inlet Management’

WARNING: MAJOR STORM max. allowable capacity is less than the design flow given on sheet ‘Inlet Management’

IN LET ON A CONTINUOUS GRADE
Version 4.04 Released November 2016

‘ Lo(C) -I’

G)

)esign Information (lnut) MINOR MAJOR

Type of Inlet Colorado Springs D-10-R ,j Type = Colorado SDnngs D-10-R

Local Depression (additional to continuous gutter depression ‘a’) aL = 4.0 4 0 inches

Total Number of Units in the Inlet (Grate or Curb Opening) No =

Length of a Single Unit Inlet (Grate or Curb Opening) t. = 12.00 ft

Width of a Unit Grate (cannot be greater than W, Gutter Width) W0 = N/A ft

Clogging Factor for a Single Unit Grate (typical mm value = 0.5) C1-G = N/A N/A

Clogging Factor for a Single Unit Curb Opening (typical mm. value = 0.1) C1-C = 0 10 0.10

-Street Hydraulics: WARNING: 0 > ALLOWABLE Q FOR MINOR & MAJOR STORM MINOR MAJOR

Total Inlet Interception Capacity Q = 5.7 9.1

Total Inlet Cany-Over Flow (flow bypassing inlet) 0.7 5.3

Capture Percentage = QJQ0 = C% = 89 63 1%

UD-Inletv4.05 (at Grade Inlets).xlsm, Inlet G5 31112019, 1:27 PM
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ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)
Shiloh Mesa MDDP

Inlet 0S4
T,

-zL
5. T

Gutter Geometry (Enter data in the blue cells)
Maximum Allowable Width for Spread Behind Curb Tsce = 12.0 ft

Side Slope Behind Curb (leave blank for no conveyance credil behind curb) SBAcI
= 0 020 ftJft

Mannings Roughness Behind Curb (typically between 0 012 and 0020) n8cx
= 0 020

Height of Curb at Gutter Flow Line HcuRB
= 600 inches

Distance from Curb Face to Street Crown TCRceN
= 21.0 ft

Gutter Width W = 200 ft

Street Transverse Slope S
= 0 020 tUft

Gutter Cross Slope (typically 2 inches over 24 inches or 0 083 ftlft) Sw
= 0 083 ft/ft

Street Longitudinal Slope - Enter 0 for sump condition So
= 0 010 ftltt

Manning’s Roughness for Street Section (typically between 0 012 and 0 020) ns
= 0 013

Minor Storm Major Storm

Max. Allowable Spread for Minor & Major Storm T<
= 120 21.0 ft

Max Allowable Depth at Gutter Flowline for Minor & Mator Storm d
= 4.0 60 inches

Allow Flow Depth at Street Crown (leave blank for no) F F check = yes

MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm

MAJOR STORM Allowable Capacity is based on Depth Criterion Qie 1 4.2 17.0

Minor storm max. allowable capacity GOOD - greater than the design flow given on sheet Inlet Management

Major storm max. allowable capacity GOOD - greater than the design flow given on sheet Inlet Management

I INLET ON A CONTINUOUS GRADE
Version 4.04 Released November 2016

‘ Lo (C)

G)

‘)esign Information (Inout) MINOR MAJOR

Type of Inlet Coiorado Springs IJ-1O-R Type = Colorado Springs D-10-R

Local Depression (additional to continuous gutter depression ‘a) aLoc = 4.0 4 0 inches

Total Number of Units in the Inlet (Grate or Curb Opening) No = 2 2

Length of a Single Unit Inlet (Grate or Curb Opening) L0 = 800 800 ft

Width of a Unit Grate (cannot be greater than W, Gutter Width) W = N/A “‘ ft

Clogging Factor for a Single Unit Grate (typical mm. value = 05) CrG = N/A N/A

Clogging Factor for a Single Unit Curb Opening (typical mm. value = 01) C1-C = 010 0 10

Street Hydraulics: OK - Q < Allowable Street CapacitY MINOR MAJOR

Total Inlet Interception Capacity Q = 4.0 7.6 Ic
Total Inlet Carry-Over Flow (flow bypassing inlet) = 0.0 0.0 jcfs

Capture Percentage = QJQ,, = C% = 100 100 1%

3/1/2019, 1:28 PM
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Chapter 8

Figure 8-12. Inlet Capacity Chart Sump Conditions, Curb Opening (D-1O-R) Inlet
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Chapter 8 Inlets

Figure 8-12. InLet Capacity Chart Sump Conditions, Curb Opening (D-1O-R) Inlet
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Chapter 8 Inlets

Figure 8-12. Inlet Capacity Chart Sump Conditions, Curb Opening (D-1O-R) Inlet
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Chapter 8 Inlets

Figure 8-12. Inlet Capacity Chart Sump Conditions, Curb Opening (D-1O-R) Inlet
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Chapter 8

Figure 8-12. Inlet Capacity Chart Sump Conditions, Curb Opening (D-1O-R) Inlet
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May 2014 City of Colorado Springs
Drainage Criteria Manual, Volume 1

Chapter 8 Inlets

D-1O-R Inlet

Figure 8-12. Inlet Capacity Chart Sump Conditions, Curb Opening (D-1O-R) Inlet
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Chapter 8

Figure 8-12. Inlet Capacity Chart Sump Conditions, Curb Opening (D-1O-R) Inlet
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Chapter 8 Inlets

Figure 8-12. Inlet Capacity Chart Sump Conditions, Curb Opening (D-1O-R) Inlet
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Chapter 8 Inlets

Figure 8-12. Inlet Capacity Chart Sump Conditions, Curb Opening (D-1O-R) Inlet

D-1O-R Inlet

4 Inlet
Inlet Capacity (cfs)

8 Inlet 12 Inlet — . 16 Inlet

May 2014 City of Colorado Springs
Drainage Criteria Manual, Volume 1

t

4-.
0.
C)

0
U-

12

10

8

6

4

2

0

E7Z±ttL4..
———r Li

———------

::::zzz i i
.— .f k...H’4

•

.

.

— —

0 10 20 30 40 50 60

8-17

207



1 Channel Report
Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Thursday, Feb 28 2019

DPW2

Circular Highlighted
Diameter(ft) = 1.50 Depth(ft) = 0.59

Q(cfs) = 3.400
Area (sqft) = 0.65

Invert Elev (ft) = 1.00 Velocity (ftls) = 5.23
Slope (%) = 1.00 Wetted Perim (ft) = 2.04

I N-Value 0.013 Cut Depth, Yc (ft) = 0.71
Top Width (ft) = 1.47

1 Calculations EGL (ft) = 1.02

I Compute by: Known Q
Known Q (cfs) = 3.40

EIev (ft)

3.00

2.50

Section

2.00

1.50

1.00

0.50

:_
:Z_

0 1 2 3
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1 Channel Report
Hydraflow Express Extension for Autodesk® Aut0CAD® Civil 3D® by Autodesk, Inc. Thursday, Feb 28 2019

DPW3

Circular Highlighted
Diameter (ft) = 1.50 Depth (ft) = 0.84

Q(cfs) = 6.300
Area (sqft) = 1.02

Invert Elev (ft) = 1.00 Velocity (Ws) = 6.16
Slope (%) = 1.00 Wetted Perim (ft) = 2.54
N-Value = 0.013 Crit Depth, Yc (ft) = 0.97

Top Width (ft) = 1.49

Calculations EGL (ft) = 1.43

Compute by: Known Q
Known Q (cfs) = 6.30

Elev (ft)

3.00

2.50

Section

:_
:_

2.00

1.50

1.00

0.50
0 1 2 3
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1 Channel Report

Elev(ft) Section

= 0.71
= 4.800
= 0.83
= 5.81
= 2.28
= 0.84
= 1.50
= 1.23

Hydraflow Express Extension for Autodesk®Aut0CAD® Civil 3D® by Autodesk, Inc. Thursday, Feb 28 2019

OP W4 - Pond A Discharge

Circular Highlighted
Diameter(ft) = 1.50 Depth(ft)

Q (cfs)
Area (sqft)

Invert Elev (ft) = 1.00 Velocity (ft/s)
Slope (%) = 1.00 Wetted Perim (ft)
N-Value = 0.013 Crit Depth, Yc (ft)

Top Width (ft)
EGL (ft)1 Calculations

I Compute by:
Known Q (cfs)

Known Q
= 4.80

3.00

2.50

2.00

1.50

1.00

0.50

:
_

*_

0 1 2 3
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1 Channel Report
Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc.

DP 0S4

Thursday, Feb 28 2019

Circular
Diameter (if)

Invert EIev (if)
Slope (%)
N-Value

Calculations
Compute by:
Known Q (cfs)

= 2.00

= 1.00
= 1.00
= 0.013

Highlighted
Depth (ft)
Q (cfs)
Area (sqif)
Velocity (ft/s)
Wetted Perim (if)
Crit Depth, Yc (if)
Top Width (if)
EGL (if)

= 1.06
= 12.40
= 1.70
= 7.30
= 3.27
= 1.27
= 2.00
= 1.89

3.50 2.50

Known Q
= 12.40

EIev (if)

4.00 —

Section
Depth (if)

3.00

3.00

2.50

2.00

1.50

1.00

0.50

::

:____

2.00

1.50

1.00

0.50

0.00

-0.50

211

0 1 2 3 4

Reach (if)



1 Channel Report

DPW5

Circular
Diameter (ft)

Invert Elev (ft)

1 Slope (%)
I N-Value

1 Calculations
I Compute by:

Known Q (cfs)

= 1.00
= 1.00
= 0.013

Highlighted
Depth (ft)
Q (cfs)
Area (sqft)
Velocity (Ws)
Wetted Perim (ft)
Crit Depth, Yc (ft)
Top Width (ft)
EGL (ft)

= 1.37
= 18.40
= 2.29
= 8.02
= 3.90
= 1.55
= 1.86
= 2.37

Hydraflow Express Extension for Autodesk® Aut0CAD® Civil 3D® by Autodesk, Inc.

= 2.00

Thursday, Feb 28 2019

Known Q
= 18.40

EIev (ft) Section

4.00

3.50

3.00

2.50

2.00

1.50

1.00

0.50

:J:

Depth (ft)

3.00

2.50

2.00

1.50

1.00

0.50

0.00

-0.50
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1 Channel Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc.

DPW6

= 2.00

= 1.00
= 1.00
= 0.013

Known Q
19.60

Circular
Diameter (ft)

Invert Elev (ft)

1 Slope (%)
I N-Value

•1 Calculations
I Compute by:

Known Q (cfs)

Elev (ft)

H ig hi ig hted
Depth (ft)
Q (cfs)
Area (sqft)
Velocity (ifls)
Wetted Perim (if)
Cut Depth, Ye (ft)
Top Width (ft)
EGL (if)

Thursday, Feb 28 2019

= 1.44
= 19.60
= 2.43
= 8.07
= 4.06
= 1.59
= 1.79
= 2.45

Depth (if)
Section

4.00

3.50

3.00

2.50

2.00

1.50

1.00

0.50

:J:

3.00

2.50

2.00

1.50

1.00

0.50

0.00

-0.50
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1 Channel Report

2.50

1.50

1.00

0.50
0 1 2 3

214

Hydraflow Express Extension for Autodesk®AutoCAD® Civil 3D® by Autodesk, Inc. Thursday, Feb28 2019

DP W7-Geraldine WQ Pond

Circular Highlighted
Diameter (ft) = 1.50 Depth (ft) = 0.41

Q(cfs) = 1.700
Area (sqft) = 0.40

Invert EIev (ft) = 1.00 Velocity (ftls) = 4.29

1 Slope (%) = 1.00 Wetted Perim (ft) = 1.66

I N-Value = 0.013 Crit Depth, Yc (if) = 0.49
Top Width (if) = 1.34

1 Calculations EGL (if) = 0.70
I Compute by:

Known Q (cfs)
Known Q
= 1.70

Elev (if) Section

:

Reach (ft)



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

DPW8

1 Circular
Diameter (ft)

1
Invert Elev (ft)

i Slope (%)
I N-Value

1 Calculations
I Compute by:

Known Q (cfs)

Elev (ft)

= 2.00

= 1.00
= 1.00
= 0.013

Known Q
= 21.30

Highlighted
Depth (ft)
Q (cfs)
Area (sqft)
Velocity (ftls)
Wetted Perim (ft)
Crit Depth, Yc (ft)
Top Width (ft)
EGL (ft)

Thursday, Feb 28 2019

= 1.55
= 21.30
= 2.62
= 8.15
= 4.31
= 1.66
= 1.67
= 2.58

Depth (ft)
Section

4.00

3.50

3.00

2.50

2.00

1.50

1.00

0.50

6N_
:J:

3.00

2.50

2.00

1.50

1.00

0.50

0.00

-0.50
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Channel Report

Highlighted
Depth (ft)
Q (cfs)
Area (sqft)
Velocity (ftls)
Wetted Perim (ft)
Crit Depth, Yc (ft)
Top Width (ft)
EGL (ft)

Thursday, Feb 282019

= 0.51
= 2.600
= 0.53
= 4.86
= 1.87

0.61
= 1.42
= 0.88

Hydraflow Express Extension for Autodesk® Aut0CAD® Civil 3D® by Autodesk, Inc.

OP W9-Stub for Lot 10

Circular
Diameter (ft) = 1.50

Invert Elev (ft) 1.00

1 Slope (%) = 1.00
I N-Value = 0.013

1 Calculations
I Compute by: Known Q

Known Q (cfs) = 2.60

Elev (ft) Section

3.00

2.50:r_
:Z_

2.00

1.50

1.00

0.50
0 1 2 3
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1 Channel Report

Hydraflow Express Extension for Autodesk® AutoCAD® CiiI 3D® by Autodesk, Inc.

op wio

= 2.00

= 1.00
= 1.00
= 0.013

Known Q
= 23.90

Circular
Diameter (ft)

Invert EIev (ft)

1 Slope (%)
I N-Value

1 Calculations
I Compute by:

Known Q (cfs)

EIev (ft)

H ig hi ig hted
Depth (ft)
Q (cfs)
Area (sqft)
Velocity (ftls)
Wetted Perim (ft)
Crit Depth, Yc (ft)
Top Width (ft)
EGL (ft)

Thursday, Feb 28 2019

= 1.77
23.90

= 2.94
= 8.13
= 4.90
= 1.74
= 1.28
= 2.80

Depth (ft)
Section

4.00

3.50

3.00

2.50

2.00

1.50

1.00

0.50

:J:

3.00

2.50

2.00

1.50

1.00

0.50

0.00

-0.50
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1 Channel Report
Hydraflow Express Extension for Autodesk® Aut0CAD® Civil 3D® by Autodesk, Inc. Thursday, Feb 28 2019

OP WI I -Equivalent of GOinx38in

Circular Highlighted
Diameter (ft) = 4.00 Depth (ft) = 1.61

Q (cfs) = 34.40
Area (sqft) = 4.74

Invert Elev (ft) = 1.00 Velocity (Ws) = 7.26
Slope (%) = 0.50 Wetted Perim (ft) = 5.50
N-Value = 0.013 Crit Depth, Yc (ft) = 1.74

Top Width (ft) = 3.92

Calculations EGL (ft) = 2.43

Compute by: Known Q
Known Q (cfs) = 34.40

Elev (ft) Section

6.00

5.00

4.00

3.00

2.00

1.00

0.00

:Z)_

Depth (ft)

5.00

4.00

3.00

2.00

1.00

0.00

-1.00
0 1 2 3 4 5 6
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Channel Report

= 3.50

= 1.00
= 0.30
= 0.013

Known Q
51.20

Highlighted
Depth (ft)
Q (cfs)
Area (sqft)
Velocity (Ws)
Wetted Perim (ft)
Crit Depth, Yc (ft)
Top Width (ft)
EGL(ft)

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc.

DPSI

Circular
Diameter (ft)

Invert Elev (ft)

1 Slope (%)
N-Value

Calculations
Compute by:
Known Q (cfs)

Elev (ft)

5.00

4.00

3.00

2.00

1.00

0.00

Section

Thursday, Feb 28 2019

= 2.67
= 51.20
= 7.88
= 6.50
= 7.44
= 2.24
= 2.98
= 3.33

Depth (ft)

4.00

3.00

2.00

1.00

0.00

- -1.00
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1 Channel Report
Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc.

OP S2 (54in)

Thursday, Feb 28 2019

Elev (ft) Section
Depth (if)

Circular
Diameter (if)

Invert EIev (if)

1 Slope (%)
I N-Value

1 Calculations
I Compute by:

Known Q (cfs)

= 4.50

= 1.00
= 0.30
= 0.013

Known Q
= 106.60

Highlighted
Depth (ft)
Q (cfs)
Area (sqft)
Velocity (Ws)
Wetted Perim (if)
Crit Depth, Yc (if)
Top Width (ft)
EGL (if)

= 3.65
= 106.60
= 13.83
= 7.71
= 10.10
= 3.04
= 3.52
= 4.57

6.00

5.00

4.00

3.00

2.00

1.00

0.00

:_______
5.00

4.00

3.00

2.00

1.00

0.00

-1.00
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Channel Report

1
Hydraflow Express Extension for Autodesk® Aut0CAD® Civil 3D® by Autodesk, Inc.

DP S2 (6Oin)

= 5.00

= 1.00
= 0.30
= 0.013

Known Q
= 106.60

Circular
Diameter (ft)

Invert Elev (ft)

1 Slope (%)
I N-Value

1 Calculations
I Compute by:

Known Q (cfs)

Elev (if)

Highlighted
Depth (if)
Q (cfs)
Area (sqft)
Velocity (ftls)
Wetted Perim (if)
Crit Depth, Yc (if)
Top Width (if)
EGL (ft)

Section

Thursday, Feb 282019

= 3.22
= 106.60
= 13.39
= 7.96
= 9.32
= 2.94
= 4.79
= 4.21

Depth (if)

6.00

5.00

4.00

3.00

2.00

1.00

0.00

-1.00

221

7.00

6.00

5.00

4.00

3.00

2.00

1.00

0.00

-_______

:6
:_
-_______

0 1 2 3 4 5 6 7

Reach (ft)



1 Channel Report

Hydraflow Express Extension for Autodesk® Aut0CAD® Civil 3D® by Autodesk, Inc.

DP S3 Pond CH Discharge

5.00 4.00

Thursday. Feb 28 2019

Circular Highlighted
Diameter (ft) = 3.00 Depth (ft) = 0.71

Q (cfs) = 4.500
Area (sqft) = 1.29

Invert Elev (ft) = 1.00 Velocity (ftls) = 3.48

1 Slope (%) = 0.30 Wetted Perim (ft) = 3.06

I N-Value = 0.013 Crit Depth, Yc (ft) = 0.66
Top Width (ft) = 2.56

Calculations EGL (ft) = 0.90

I Compute by: Known Q
Known Q (cfs) = 4.50

Elev (ft) Section
Depth (ft)

4.00

3.00

2.00

1.00

0.00

:_____

:_____

3.00

2.00

1.00

0.00

-1.00
0 1 2 3 4 5
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1 Channel Report
Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Thursday, Feb 28 2019

DPS5

Circular Highlighted
Diameter (ft) = 3.00 Depth (ft) = 0.64

Q(cfs) = 6.600
Area (sqft) = 1.12

Invert EIev (ft) = 1.00 Velocity (Ws) = 5.90

i Slope (%) = 1.00 Wetted Perim (if) = 2.89

I N-Value = 0.013 Cut Depth, Yc (ft) = 0.81
Top Width (ft) = 2.47

1 Calculations EGL (if) = 1.18

I Compute by: Known Q
Known Q (cfs) = 6.60

EJev (ft) Section

5.00

4.00

3.00

2.00

1.00

0.00

:J_

Depth (if)

4.00

3.00

2.00

1.00

0.00

-1.00
0 1 2 3 4 5

223

Reach (if)



Channel Report

Circular
Diameter (ft)

Invert Elev (ft)

1 Slope (%)
I N-Value

1 Calculations
I Compute by:

Known Q (cfs)

= 1.00
= 3.50
= 0.013

Highlighted
Depth (ft)
Q (cfs)
Area (sqft)
Velocity (Ws)
Wetted Perim (ft)
Cut Depth, Yc (ft)
Top Width (ft)
EGL (ft)

= 0.90
= 13.10
= 1.11
= 11.80
= 2.66
= 1.36
= 1.47
= 3.06

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc.

DP S6 (181n Crossroad lateral)

= 1.50

Thursday, Feb 28 2019

Known Q
= 13.10

Elev (ft)

3.00

2.50

Section

2.00

1.50

1.00

0.50

:_
:_

0 1 2 3

224

Reach (ft)



1 Channel Report

= 1.17
= 24.10
= 2.83
= 8.52

4.32
= 1.51
= 3.30
= 2.30

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc.

DP S6 (42in)

Thursday, Feb 28 2019

= 3.50

= 1.00
= 1.00
= 0.013

Known Q
= 24.10

Circular
Diameter (ft)

Invert Elev (ft)

i Slope (%)
I N-Value

1 Calculations
I Compute by:

Known Q (cfs)

Elev (ft)

Highlighted
Depth (ft)
Q (cfs)
Area (sqft)
Velocity (ft’s)
Wetted Perim (ft)
Crit Depth, Yc (ft)
Top Width (ft)
EGL (ft)

Section

5.00

4.00

3.00

2.00

1.00

0.00

4__
:__

Depth (ft)

4.00

3.00

2.00

1.00

0.00

-1.00
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1 Channel Report

S7

Circular
Diameter (ft)

Invert Elev (ft)
Slope (%)
N-Value

Calculations
Compute by:
Known Q (cfs)

= 3.50

= 1.00
= 2.00
= 0.025

Known Q
= 52.50

Highlighted
Depth (ft)
Q (cfs)
Area (sqft)
Velocity (ftls)
Wetted Perim (ft)
Crit Depth, Yc (ft)
Top Width (ft)
EGL (ft)

= 2.18
= 52.50
= 6.31
= 8.33
= 6.37
= 2.27
= 3.39
= 3.26

Elev (ft) Section
Depth (ft)

Hydraflow Express Extension for Autodesk® Aut0CAD® Civil 3D® by Autodesk, Inc Thursday, Feb 282019

5.00

4.00

3.00

2.00

1.00

0.00

4__
:__

4.00

3.00

2.00

1.00

0.00

-1.00
0 1 2 3 4 5 6

226

Reach (ft)



1 Channel Report

SB

Circular
Diameter (ft)

Invert Elev (ft)
Slope (%)
N-Value

Calculations
Compute by:
Known 0 (cfs)

= 4.00

= 1.00
= 1.30
= 0.013

Highlighted
Depth (ft)
Q (cfs)
Area (sqft)
Velocity (Ws)
Wetted Perim (ft)
Crit Depth, Yc (ft)
Top Width (ft)
EGL (ft)

= 1.58
= 53.80
= 4.62
= 11.64
= 5.44
= 2.20
= 3.91
= 3.69

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Thursday, Feb 28 2019

Known Q
= 53.80

Elev (ft)

6.00 —

Section

-4N-
5.00

4.00

3.00

2.00

1.00

0.00

Depth (ft)

5.00

4.00

3.00

2.00

1.00

0.00

-1.00

227
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1 Channel Report

3.00

2.50

2.00

1.50

1.00

0.50
0 1 2 3

228

Hydraflow Express Extension for Autodesk® Aut0CAD® Civil 3D® by Autodesk, Inc. Thursday, Feb 28 2019

S9 (l8in Crossroad)

Circular Highlighted
Diameter(ft) = 1.50 Depth(ft) = 1.07

Q (cfs) = 9.000
Area (sqft) = 1.35

Invert Elev (ft) = 1.00 Velocity (Ws) = 6.66

1 Slope (%) = 1.00 Wetted Perim (ft) = 3.02

I N-Value = 0.013 Crit Depth, Yc (ft) = 1.17
Top Width (ft) = 1.35

1 Calculations EGL (ft) = 1.76

I Compute by: Known Q
Known Q (cfs) = 9.00

Elev (ft) Section

:_
:_

Reach (ft)



1 Channel Report
Hydraflow Express Extension for Autodesk®AutoCAD® Civil 3D® by Autodesk, Inc. Thursday, Feb28 2019

S9 (3Oin)

Circular Highlighted
Diameter(ft) = 2.50 Depth(ft) = 1.30

Q(cfs) = 24.10
Area (sqft) = 2.59

Invert Elev (ft) = 1.00 Velocity (Ws) = 9.30

1 Slope (%) = 1.20 Wetted Perim (ft) = 4.04

I N-Value = 0.013 Crit Depth, Yc (ft) = 1.68
Top Width (ft) = 2.50

1 Calculations EGL (ft) = 2.64

I Compute by: Known Q
Known Q(cfs) = 24.10

Elev (ft)

4.00 —

3.50

Section

3.00

2.50

2.00

1.50

1.00

0.50
0 1 2 3 4 5
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1 Channel Report

Hydraflow Express Extension for Autodesk®Aut0CAD® Civil 3D® by Autodesk, Inc. Thursday, Feb28 2019

SlO (3Gm)

Circular Highlighted
Diameter (ft) = 3.00 Depth (ft) = 0.80

Q(cfs) = 10.50
Area (sqft) = 1.53

Invert Elev (ft) = 1.00 Velocity (Ws) = 6.86
Slope (%) = 1.00 Wetted Perim (ft) = 3.27

I N-Value = 0.013 Crit Depth, Yc (ft) = 1.02
Top Width (ft) = 2.66

1 Calculations EGL (ft) = 1.53
I Compute by: Known Q

Known Q (cfs) = 10.50

Elev (ft) Section

5.00

4.00

3.00

2.00

1.00

0.00

:t:
EZ)E

Depth (ft)

4.00

3.00

2.00

1.00

0.00

-1.00
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‘I Channel Report

SlO (42in)

Circular
Diameter (if)

Invert Elev (ft)

1 Slope (%)
I N-Value

1 Calculations
I Compute by:

Known 0 (cfs)

= 3.50

= 1.00
= 1.00
= 0.013

Highlighted
Depth (ft)
Q (cfs)
Area (sqft)
Velocity (Ws)
Wetted Perim (if)
Grit Depth, Yc (ft)
Top Width (ft)
EGL (if)

= 2.38
= 80.90
= 6.97
= 11.60
= 6.79
= 2.81
= 3.26
= 4.47

Hydraflow Express Extension for Autodesk AutoCAD® Civil 3D© by Autodesk, Inc. Thursday, Feb 28 2019

Known Q
= 80.90

Elev (ft) Section

5.00

4.00

3.00

2.00

1.00

0.00

6__
:*__

Depth (ft)

4.00

3.00

2.00

1.00

0.00

-1.00
0 1 2 3 4 5 6

231

Reach (Vt)



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

SlI (3Gm)

Thursday, Feb 282019

Circular
Diameter (ft)

Invert Elev (ft)
‘j Slope (%)
I N-Value

1 Calculations
Compute by:
Known Q (cfs)

= 1.00
= 0.60
= 0.013

Highlighted
Depth (ft)
Q (cfs)
Area (sqft)
Velocity (Ws)
Wetted Perim (ft)
Crit Depth, Yc (ft)
Top Width (ft)
EGL(ft)

= 1.31
= 20.30
= 2.97
= 6.83
= 4.33
= 1.45
= 2.98
= 2.04

5.00 4.00

= 3.00

Known Q
= 20.30

Elev (ft) Section

4.00

3.00

2.00

1.00

0.00

:_____
:Z):

Depth (ft)
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100-Year; 99%; 120 Hours 5-Year: 97%; 72 Hours

Table - Node Pond_CH Max Volume(CF)= 162421.1 Table - Node Pond_CH Max Volume(CF)= 73423.81

Volume Volume

Days Hours (ft3) Total Hours % Remaining Days Hours (ft3) Total Hours % Remaining

o 0:58:00 133973.9 0 82.5 0 0:58:00 57263.98 0 78.0

0 1:57:00 161917.5 1 99.7 0 1:57:00 73176.05 1 99.7

0 2:57:00 153814.7 2 94.7 0 2:57:00 69754.41 2 95.0

0 3:57:00 140611.7 3 86.6 0 3:57:00 64100.58 3 873

0 4:57:00 127868 4 78.7 0 4:57:00 59152.72 4 80.6

0 5:57:00 115841.8 5 71.3 0 5:57:00 54938.88 5 74.8

0 6:57:00 104655.9 6 64.4 0 6:57:00 51345.74 6 69.9

0 7:57:00 94341.31 7 58.1 0 7:57:00 48262.73 7 65.7

0 8:57:00 84973.3 8 52.3 0 8:57:00 45598.11 8 62.1

0 9:57:00 76583.84 9 47.2 0 9:57:00 43279 9 58.9

0 10:57:00 69373.15 10 42.7 0 10:57:00 41245.86 10 56.2

0 11:57:00 63426.28 11 39.1 0 11:57:00 39452.89 11 53.7

0 12:57:00 58474.19 12 36.0 0 12:57:00 37860.71 12 51.6

0 13:57:00 54312.96 13 33.4 0 13:57:00 36436.32 13 49.6

0 14:57:00 50783.46 14 31.3 0 14:57:00 35151.42 14 47.9

0 15:57:00 47761.81 15 29.4 0 15:57:00 33982.43 15 46.3

0 16:57:00 45152.64 16 27.8 0 16:57:00 32909.61 16 44.8

0 18:57:00 40891.32 18 25.2 0 18:57:00 30983.73 18 42.2

0 19:57:00 39134.98 19 24.1 0 19:57:00 30098.69 19 41.0

0 20:57:00 37574.15 20 23.1 0 20:57:00 29239.79 20 39.8

0 21:57:00 36176.3 21 22.3 0 21:57:00 28387.54 21 38.7

0 22:57:00 34913.73 22 21.5 0 22:57:00 27540.48 22 37.5

0 23:57:00 33763.54 23 20.8 0 23:57:00 26698.66 23 36.4

1 0:57:00 32706.29 24 20.1 1 0:57:00 25862.13 24 35.2

1 1:57:00 31724.71 25 19.5 1 1:57:00 25030.96 25 34.1

1 2:57:00 30802.77 26 19.0 1 2:57:00 24205.18 26 33.0

1 3:57:00 29924.23 27 18.4 1 3:57:00 23384.84 27 31.8

1 4:57:00 29066.82 28 17.9 1 4:57:00 22569.98 28 30.7

1 5:57:00 28215.06 29 17.4 1 5:57:00 21760.64 29 29.6

1 6:57:00 27368.58 30 16.9 1 6:57:00 20956.83 30 28.5

1 7:57:00 26527.42 31 16.3 1 7:57:00 20158.54 31 27.5

1 8:57:00 25691.63 32 15.8 1 8:57:00 19365.73 32 26.4

1 9:57:00 24861.24 33 15.3 1 9:57:00 18578.38 33 25.3

1 10:57:00 24036.29 34 14.8 1 10:57:00 17796.83 34 24.2

20190207 SWMM Output_PondCH (with WQCV and EURV).xlsx 233
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1 11:57:00 23216.83 35 14.3 1 11:57:00 17021.16 35 23.2

1 12:57:00 22402.88 36 13.8 1 12:57:00 16251.53 36 22.1

1 13:57:00 21594.49 37 13.3 1 13:57:00 15488.28 37 21.1

1 14:57:00 20791.64 38 12.8 1 14:57:00 14731.58 38 20.1

1 15:57:00 19994.33 39 12.3 1 15:57:00 13981.64 39 19.0

1 16:57:00 19202.47 40 11.8 1 16:57:00 13238.65 40 18.0

1 17:57:00 18416.19 41 11.3 1 17:57:00 12502.86 41 17.0

1 18:57:00 17635.74 42 10.9 1 18:57:00 11774.5 42 16.0

1 19:57:00 16861.18 43 10.4 1 19:57:00 11053.84 43 15.1

1 20:57:00 16092.76 44 9.9 1 20:57:00 10341.2 44 14.1

1 21:57:00 15330.76 45 9.4 1 21:57:00 9636.9 45 13.1

1 22:57:00 14575.37 46 9.0 1 22:57:00 8941.32 46 12.2

1 23:57:00 13826.78 47 8.5 1 23:57:00 8254.88 47 11.2

2 0:57:00 13085.2 48 8.1 2 0:57:00 7578.07 48 10.3

2 1:57:00 12350.86 49 7.6 2 1:57:00 6911.46 49 9.4

2 2:57:00 11624.02 50 7.2 2 2:57:00 6255.71 50 8.5

2 3:57:00 10904.95 51 6.7 2 3:57:00 5611.62 51 7.6

2 4:57:00 10193.97 52 6.3 2 4:57:00 4980.18 52 6.8

2 5:57:00 9491.4 53 5.8 2 5:57:00 4362.66 53 5.9

2 6:57:00 8797.64 54 5.4 2 6:57:00 3760.76 54 5.1

2 7:57:00 8113.13 55 5.0 2 7:57:00 3176.92 55 4.3

2 8:57:00 7438.35 56 4.6 2 8:57:00 2615.19 56 3.6

2 9:57:00 6773.91 57 4.2 2 9:57:00 2083.45 57 2.8

2 10:57:00 6120.49 58 3.8 2 10:57:00 1589.58 58 2.2

2 11:57:00 5478.91 59 3.4 2 11:57:00 1139.24 59 1.6

2 12:57:00 4850.23 60 3.0 2 12:57:00 740.36 60 1.0

2 13:57:00 4235.78 61 2.6 2 13:57:00 405.49 61 0.6

2 14:57:00 3637.39 62 2.2 2 14:57:00 157.71 62 0.2

2 15:57:00 3057.72 63 1.9 2 15:57:00 43.83 63 0.1

2 16:57:00 2501.39 64 1.5 2 16:57:00 13.61 64 0.0

2 17:57:00 1977.08 65 1.2 2 17:57:00 5.44 65 0.0

2 18:57:00 1491.76 66 0.9 2 18:57:00 2.74 66 0.0

2 19:57:00 1051.38 67 0.6 2 19:57:00 1.62 67 0.0

2 20:57:00 664.59 68 0.4 2 20:57:00 1.08 68 0.0

2 21:57:00 345.43 69 0.2 2 21:57:00 0.78 69 0.0

2 22:57:00 121.19 70 0.1 2 22:57:00 0.6 70 0.0

2 23:57:00 33.75 71 0.0 2 23:57:00 0.49 71 0.0

3 0:57:00 10.98 72 0.0 I 3 0:57:00 0.41 72 0.01

20190207 SWMM Output_PondCH (with WQCV and EURV).xlsx
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EURV 97% 72 Hours WQCV; 40 Hours Minimum

Table - Node Pond_CH Max Volume(CF)= 53619.17 Table - Node Pond_CH Max Volume(CF)= 48151.37

Volume Volume

Days Hours (ft3) Total Hours % Remaining Days Hours (ft3) Total Hours % Remaining

o 0:58:00 38791.22 0 72.3 0 0:58:00 12139.7 0 25.2

0 1:57:00 52996.47 1 98.8 0 1:57:00 46820.71 1 97.2

0 2:57:00 52234.05 2 97.4 0 2:57:00 47342.05 2 98.3

0 3:57:00 49343.24 3 92.0 0 3:57:00 45141.2 3 93.7

0 4:57:00 46632.91 4 87.0 0 4:57:00 42988.75 4 89.3

0 5:57:00 44226.09 5 82.5 0 5:57:00 41040.54 5 85.2

0 6:57:00 42101.27 6 78.5 0 6:57:00 39298.05 6 81.6

0 7:57:00 40222.11 7 75.0 0 7:57:00 37738.56 7 78.4

0 8:57:00 38553.72 8 71.9 0 8:57:00 36336.84 8 75.5

0 9:57:00 37063.48 9 69.1 0 9:57:00 35068.18 9 72.8

0 10:57:00 35722.61 10 66.6 0 10:57:00 33911.23 10 70.4

0 11:57:00 34506.17 11 64.4 0 11:57:00 32847.57 11 68.2

0 12:57:00 33393.61 12 62.3 0 12:57:00 31860.33 12 66.2

0 13:57:00 32366.9 13 60.4 0 13:57:00 30933.9 13 64.2

0 14:57:00 31409.53 14 58.6 0 14:57:00 30052.6 14 62.4

0 15:57:00 30505.95 15 56.9 0 15:57:00 29195.71 15 60.6

0 16:57:00 29639.14 16 55.3 0 16:57:00 28344.83 16 58.9

0 18:57:00 27936.26 18 52.1 0 18:57:00 26658.11 18 55.4

0 19:57:00 27092.45 19 50.5 0 19:57:00 25822.45 19 53.6

0 20:57:00 26253.84 20 49.0 0 20:57:00 24992.05 20 51.9

0 21:57:00 25420.48 21 47.4 0 21:57:00 24166.96 21 50.2

0 22:57:00 24592.45 22 45.9 0 22:57:00 23347.25 22 48.5

0 23:57:00 23769.79 23 44.3 0 23:57:00 22532.97 23 46.8

1 0:57:00 22952.57 24 42.8 1 0:57:00 21724.17 24 45.1

1 1:57:00 22140.82 25 41.3 1 1:57:00 20920.85 25 43.4

1 2:57:00 21334.56 26 39.8 1 2:57:00 20123.02 26 41.8

1 3:57:00 20533.82 27 38.3 1 3:57:00 19330.63 27 40.1

1 4:57:00 19738.56 28 36.8 1 4:57:00 18543.7 28 38.5

1 5:57:00 18948.69 29 35.3 1 5:57:00 17762.57 29 36.9

1 6:57:00 18164.51 30 33.9 1 6:57:00 16987.29 30 35.3

1 7:57:00 17386.15 31 32.4 1 7:57:00 16218.05 31 33.7

1 8:57:00 16613.71 32 31.0 1 8:57:00 15455.19 32 32.1

1 9:57:00 15847.49 33 29.6 1 9:57:00 14698.88 33 30.5

1 10:57:00 15087.74 34 28.1 1 10:57:00 13949.32 34 29.0

20190207 SWMM Output_PondCH (with WQCV and EURV).xlsx
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1 11:57:00 14334.65 35 26.7 1 11:57:00 13206.72 35 27.4

1 12:57:00 13588.4 36 25.3 1 12:57:00 12471.31 36 25.9

1 13:57:00 12849.23 37 24.0 1 13:57:00 11743.34 37 24.4

1 14:57:00 12117.38 38 22.6 1 14:57:00 11023.08 38 22.9

1 15:57:00 11393.09 39 21.2 1 15:57:00 10310.85 39 21.4

1 16:57:00 10676.66 40 19.9 1 16:57:00 9606.96 40 20.01

1 17:57:00 9968.41 41 18.6 1 17:57:00 8911.81 41 18.5

1 18:57:00 9268.69 42 17.3 1 18:57:00 8225.81 42 17.1

1 19:57:00 8577.91 43 16.0 1 19:57:00 7549.47 43 15.7

1 20:57:00 7896.51 44 14.7 1 20:57:00 6883.34 44 14.3

1 21:57:00 7225.03 45 13.5 1 21:57:00 6228.1 45 12.9

1 22:57:00 6564.08 46 12.2 1 22:57:00 5584.56 46 11.6

1 23:57:00 5914.4 47 11.0 1 23:57:00 4953.71 47 10.3

2 0:57:00 5276.86 48 9.8 2 0:57:00 4336.84 48 9.0

2 1:57:00 4652.61 49 8.7 2 1:57:00 3735.67 49 7.8

2 2:57:00 4043.09 50 7.5 2 2:57:00 3152.7 50 6.5

2 3:57:00 3450.36 51 6.4 2 3:57:00 2592.05 51 5.4

2 4:57:00 2877.53 52 5.4 2 4:57:00 2061.81 52 4.3

2 5:57:00 2330.34 53 4.3 2 5:57:00 1569.68 53 3.3

2 6:57:00 1817.95 54 3.4 2 6:57:00 1121.34 54 2.3

2 7:57:00 1346.24 55 2.5 2 7:57:00 724.87 55 1.5

2 8:57:00 921.84 56 1.7 2 8:57:00 393.1 56 0.8

2 9:57:00 554.71 57 1.0 2 9:57:00 149.82 57 0.3

2 10:57:00 261.74 58 0.5 2 10:57:00 41.58 58 0.1

2 11:57:00 80.4 59 0.1 2 11:57:00 13.03 59 0.0

2 12:57:00 23.02 60 0.0 2 12:57:00 5.27 60 0.0

2 13:57:00 8.13 61 0.0 2 13:57:00 2.68 61 0.0

2 14:57:00 3.7 62 0.0 2 14:57:00 1.61 62 0.0

2 15:57:00 2.05 63 0.0 2 15:57:00 1.08 63 0.0

2 16:57:00 1.3 64 0.0 2 16:57:00 0.79 64 0.0

2 17:57:00 0.91 65 0.0 2 17:57:00 0.61 65 0.0

2 18:57:00 0.69 66 0.0 2 18:57:00 0.5 66 0.0

2 19:57:00 0.55 67 0.0 2 19:57:00 0.43 67 0.0

2 20:57:00 0.46 68 0.0 2 20:57:00 0.38 68 0.0

2 21:57:00 0.39 69 0.0 2 21:57:00 0.34 69 0.0

2 22:57:00 0.35 70 0.0 2 22:57:00 0.31 70 0.0

2 23:57:00 0.32 71 0.0

3 0:57:00 0.29 72 0.01
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100-Year; 99%; 120 Hours 5-Year: 97%; 72 Hours

Table - Node Pond_14 Max Volume(CF)= 110571 Table - Node Pond_14 Max Volume(CF)= 55459

Volume Volume

Days Hours (ft3) Total Hours % Remaining Days Hours (ft3) Total Hours % Remaining

0 0:58:00 105975.7 0 95.8 0 0:58:00 45484.04 0 82.0

0 1:57:00 99319.23 1 89.8 0 1:57:00 55373.26 1 99.8

0 2:57:00 92359.48 2 83.5 0 2:57:00 51557.36 2 93.0

0 3:57:00 88293.87 3 79.9 0 3:57:00 45199.51 3 81.5

0 4:57:00 83788.48 4 75.8 0 4:57:00 38815.55 4 70.0

0 5:57:00 78847.13 5 71.3 0 5:57:00 32869.85 5 59.3

0 6:57:00 73544.99 6 66.5 0 6:57:00 27560.45 6 49.7

0 7:57:00 67972.25 7 61.5 0 7:57:00 23088.24 7 41.6

0 8:57:00 62140.84 8 56.2 0 8:57:00 19580.57 8 35.3

0 9:57:00 56110.07 9 50.7 0 9:57:00 17137.95 9 30.9

0 10:57:00 49868.98 10 45.1 0 10:57:00 15845.24 10 28.6

0 11:57:00 43439.5 11 39.3 0 11:57:00 15120.75 11 27.3

0 12:57:00 37197.02 12 33.6 0 12:57:00 14630.04 12 26.4

0 13:57:00 31438.77 13 28.4 0 13:57:00 14250.33 13 25.7

0 14:57:00 26356.93 14 23.8 0 14:57:00 13929.51 14 25.1

0 15:57:00 22131.02 15 20.0 0 15:57:00 13641.85 15 24.6

0 16:57:00 18891.68 16 17.1 0 16:57:00 13369.99 16 24.1

0 18:57:00 15648.35 18 14.2 0 18:57:00 12781.06 18 23.0

0 19:57:00 14998.73 19 13.6 0 19:57:00 12451.59 19 22.5

0 20:57:00 14541.42 20 13.2 0 20:57:00 12126.39 20 21.9

0 21:57:00 14178.68 21 12.8 0 21:57:00 11831.08 21 21.3

0 22:57:00 13867.4 22 12.5 0 22:57:00 11563.73 22 20.9

0 23:57:00 13584.61 23 12.3 0 23:57:00 11320.13 23 20.4

1 0:57:00 13313.93 24 12.0 1 0:57:00 11096.65 24 20.0

1 1:57:00 13029.57 25 11.8 1 1:57:00 10890.15 25 19.6

1 2:57:00 12713.28 26 11.5 1 2:57:00 10697.97 26 19.3

1 3:57:00 12382.19 27 11.2 1 3:57:00 10517.78 27 19.0

1 4:57:00 12062 28 10.9 1 4:57:00 10347.87 28 18.7

1 5:57:00 11772.69 29 10.6 1 5:57:00 10186.43 29 18.4

1 6:57:00 11510.44 30 10.4 1 6:57:00 10031.82 30 18.1

1 7:57:00 11271.19 31 10.2 1 7:57:00 9882.45 31 17.8

1 8:57:00 11051.34 32 10.0 1 8:57:00 9736.63 32 17.6

1 9:57:00 10848.03 33 9.8 1 9:57:00 9591.96 33 17.3

1 10:57:00 10658.45 34 9.6 1 10:57:00 9447.16 34 17.0

1 11:57:00 10480.53 35 9.5 1 11:57:00 9302.24 35 16.8

1 12:57:00 10312.51 36 9.3 1 12:57:00 9157.17 36 16.5

1 13:57:00 10152.62 37 9.2 1 13:57:00 9011.9 37 16.2

1 14:57:00 9999.23 38 9.0 1 14:57:00 8866.38 38 16.0
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1 15:57:00 9850.74 39 8.9 1 15:57:00 8720.53 39 15.7

1 16:57:00 9705.38 40 8.8 1 16:57:00 8574.29 40 15.5

1 17:57:00 9560.67 41 8.6 1 17:57:00 8427.59 41 15.2

1 18:57:00 9415.83 42 8.5 1 18:57:00 8280.34 42 14.9

1 19:57:00 9270.88 43 8.4 1 19:57:00 8132.44 43 14.7

1 20:57:00 9125.78 44 8.3 1 20:57:00 7983.77 44 14.4

1 21:57:00 8980.46 45 8.1 1 21:57:00 7834.2 45 14.1

1 22:57:00 8834.88 46 8.0 1 22:57:00 7683.59 46 13.9

1 23:57:00 8688.97 47 7.9 1 23:57:00 7531.75 47 13.6

2 0:57:00 8542.66 48 7.7 2 0:57:00 7378.49 48 13.3

2 1:57:00 8395.87 49 7.6 2 1:57:00 7223.53 49 13.0

2 2:57:00 8248.51 50 7.5 2 2:57:00 7066.57 50 12.7

2 3:57:00 8100.48 51 7.3 2 3:57:00 6907.2 51 12.5

2 4:57:00 7951.65 52 7.2 2 4:57:00 6744.91 52 12.2

2 5:57:00 7801.9 53 7.1 2 5:57:00 6578.99 53 11.9

2 6:57:00 7651.08 54 6.9 2 6:57:00 6408.45 54 11.6

2 7:57:00 7498.99 55 6.8 2 7:57:00 6231.76 55 11.2

2 8:57:00 7345.42 56 6.6 2 8:57:00 6046.24 56 10.9

2 9:57:00 7190.1 57 6.5 2 9:57:00 5846.23 57 10.5

2 10:57:00 7032.7 58 6.4 2 10:57:00 5625.74 58 10.1

2 11:57:00 6872.8 59 6.2 2 11:57:00 5382 59 9.7

2 12:57:00 6709.85 60 6.1 2 12:57:00 5111.07 60 9.2

2 13:57:00 6543.09 61 5.9 2 13:57:00 4806.3 61 8.7

2 14:57:00 6371.45 62 5.8 2 14:57:00 4454.42 62 8.0

2 15:57:00 6193.22 63 5.6 2 15:57:00 4025.71 63 7.3

2 16:57:00 6005.33 64 5.4 2 16:57:00 3577.67 64 6.5

2 17:57:00 5801.38 65 5.2 2 17:57:00 3181.11 65 5.7

2 18:57:00 5576.31 66 5.0 2 18:57:00 2836.39 66 5.1

2 19:57:00 5327.3 67 4.8 2 19:57:00 2522.68 67 4.5

2 20:57:00 5050.01 68 4.6 2 20:57:00 2221.4 68 4.0

2 21:57:00 4736.89 69 4.3 2 21:57:00 1930.16 69 3.5

2 22:57:00 4372.25 70 4.0 2 22:57:00 1654.54 70 3.0

2 23:57:00 3928.82 71 3.6 2 23:57:00 1406.66 71 2.5

3 0:57:00 3489.74 72 3.2 3 0:57:00 1189.89 72 2.11

3 1:57:00 3104.93 73 2.8

3 2:57:00 2769.07 74 2.5

3 3:57:00 2458.45 75 2.2

3 4:57:00 2159.55 76 2.0

3 5:57:00 1870.24 77 1.7

3 6:57:00 1600.02 78 1.4

3 7:57:00 1358.42 79 1.2

3 8:57:00 1148.56 80 1.0
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EURV 97% 72 Hours WQCV; 40 Hours Minimum

Table - Node Pond_14 Max Volume(CF)= 37432 Table - Node Pond_14 Max Volume(CF)= 35880

Volume Volume

Days Hours (ft3) Total Hours % Remaining Days Hours (ft3) Total Hours % Remaining

0 0:58:00 31682.31 0 84.6 0 0:58:00 10828.46 0 30.2

0 1:57:00 36913.02 1 98.6 0 1:57:00 35880.02 1 100.0

0 2:57:00 32471.46 2 86.7 0 2:57:00 30888.3 2 86.1

0 3:57:00 27144.16 3 72.5 0 3:57:00 25349.32 3 70.7

0 4:57:00 22597.84 4 60.4 0 4:57:00 20876.71 4 58.2

0 5:57:00 19117.33 5 51.1 0 5:57:00 17681.46 5 49.3

0 6:57:00 16796.02 6 44.9 0 6:57:00 15909.93 6 44.3

0 7:57:00 15616.51 7 41.7 0 7:57:00 15009.73 7 41.8

0 8:57:00 14936.86 8 39.9 0 8:57:00 14449.78 8 40.3

0 9:57:00 14469.36 9 38.7 0 9:57:00 14042.41 9 39.1

0 10:57:00 14103.85 10 37.7 0 10:57:00 13710.59 10 38.2

0 11:57:00 13792.35 11 36.8 0 11:57:00 13415.9 11 37.4

0 12:57:00 13509.69 12 36.1 0 12:57:00 13127.85 12 36.6

0 13:57:00 13236.05 13 35.4 0 13:57:00 12812.58 13 35.7

0 14:57:00 12940.05 14 34.6 0 14:57:00 12479.34 14 34.8

0 15:57:00 12616.49 15 33.7 0 15:57:00 12151.41 15 33.9

0 16:57:00 12284.75 16 32.8 0 16:57:00 11853.55 16 33.0

0 18:57:00 11693.48 18 31.2 0 18:57:00 11338.39 18 31.6

0 19:57:00 11438.66 19 30.6 0 19:57:00 11113.09 19 31.0

0 20:57:00 11205.69 20 29.9 0 20:57:00 10905.01 20 30.4

0 21:57:00 10991.09 21 29.4 0 21:57:00 10711.48 21 29.9

0 22:57:00 10792.15 22 28.8 0 22:57:00 10530.05 22 29.3

0 23:57:00 10606.13 23 28.3 0 23:57:00 10359.04 23 28.9

1 0:57:00 10431.3 24 27.9 1 0:57:00 10196.64 24 28.4

1 1:57:00 10265.81 25 27.4 1 1:57:00 10041.18 25 28.0

1 2:57:00 10107.95 26 27.0 1 2:57:00 9891.08 26 27.6

1 3:57:00 9956.11 27 26.6 1 3:57:00 9744.64 27 27.2

1 4:57:00 9808.68 28 26.2 1 4:57:00 9599.5 28 26.8

1 5:57:00 9663.69 29 25.8 1 5:57:00 9454.24 29 26.3

1 6:57:00 9518.87 30 25.4 1 6:57:00 9308.87 30 25.9

1 7:57:00 9373.93 31 25.0 1 7:57:00 9163.35 31 25.5

1 8:57:00 9228.85 32 24.7 1 8:57:00 9017.63 32 25.1

1 9:57:00 9083.59 33 24.3 1 9:57:00 8871.66 33 24.7

1 10:57:00 8938.1 34 23.9 1 10:57:00 8725.36 34 24.3

1 11:57:00 8792.32 35 23.5 1 11:57:00 8578.69 35 23.9

1 12:57:00 8646.19 36 23.1 1 12:57:00 8431.55 36 23.5

1 13:57:00 8499.62 37 22.7 1 13:57:00 8283.86 37 23.1

1 14:57:00 8352.55 38 22.3 1 14:57:00 8135.52 38 22.7
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1 15:57:00 7986.41 39 22.3

1 16:57:00 7836.42 40 21.81
1 17:57:00 7685.38 41 21.4

1 15:57:00 8204.87 39 21.9

1 16:57:00 8056.49 40 21.5

1 17:57:00 7907.27 41 21.1

1 18:57:00 7757.08 42 20.7 1 18:57:00 7533.11 42 21.0

1 19:57:00 7605.76 43 20.3 1 19:57:00 7379.41 43 20.6

1 20:57:00 7453.1 44 19.9 1 20:57:00 7224.02 44 20.1

1 21:57:00 7298.89 45 19.5 1 21:57:00 7066.61 45 19.7

1 22:57:00 7142.83 46 19.1 1 22:57:00 6906.79 46 19.2

1 23:57:00 6984.57 47 18.7 1 23:57:00 6744.02 47 18.8

2 0:57:00 6823.65 48 18.2 2 0:57:00 6577.61 48 18.3

2 1:57:00 6659.47 49 17.8 2 1:57:00 6406.53 49 17.9

2 2:57:00 6491.18 50 17.3 2 2:57:00 6229.21 50 17.4

2 3:57:00 6317.56 51 16.9 2 3:57:00 6042.92 51 16.8

2 4:57:00 6136.59 52 16.4 2 4:57:00 5841.83 52 16.3

2 5:57:00 5944.35 53 15.9 2 5:57:00 5620.13 53 15.7

2 6:57:00 5733.83 54 15.3 2 6:57:00 5375.04 54 15.0

2 7:57:00 5501.39 55 14.7 2 7:57:00 5102.56 55 14.2

2 8:57:00 5243.86 56 14.0 2 8:57:00 4795.86 56 13.4

2 9:57:00 4956.1 57 13.2 2 9:57:00 4441.21 57 12.4

2 10:57:00 4628.76 58 12.4 2 10:57:00 4008.93 58 11.2

2 11:57:00 4240.04 59 11.3 2 11:57:00 3562.06 59 9.9

2 12:57:00 3785.07 60 10.1 2 12:57:00 3167.54 60 8.8

2 13:57:00 3362.03 61 9.0 2 13:57:00 2824.44 61 7.9

2 14:57:00 2994.3 62 8.0 2 14:57:00 2511.35 62 7.0

2 15:57:00 2669.63 63 7.1 2 15:57:00 2210.51 63 6.2

2 16:57:00 2362.78 64 6.3 2 16:57:00 1919.59 64 5.4

2 17:57:00 2067.31 65 5.5 2 17:57:00 1644.91 65 4.6

2 18:57:00 1782.13 66 4.8 2 18:57:00 1398.13 66 3.9

2 19:57:00 1520.52 67 4.1 2 19:57:00 1182.57 67 3.3

2 20:57:00 1288.65 68 3.4 2 20:57:00 1001.29 68 2.8

2 21:57:00 1089.44 69 2.9 2 21:57:00 857.63 69 2.4

2 22:57:00 926.12 70 2.5 2 22:57:00 758.86 70 2.1

2 23:57:00 803.13 71 2.1

I 3 0:57:00 725.64 72 1.91
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SWMM Model 2-Hour Storm Inputs

1-Hour DepthU 0.43 I 1.07 I 1.19 I 1.50 I 1.75 I 2.00 I 2.25 2.52 I 3.14

COSpringsMultiplier time WQCV EURV 2Year 5Year lOYear 25Year SOYear lOOYearSOOYear

0 0 0 0 0 0 0 0 0 0 0

0.014 0:05 0.006 0.015 0.017 0.021 0.025 0.028 0.032 0.035 0.044

0.046 0:10 0.020 0.049 0.055 0.069 0.081 0.092 0.104 0.116 0.144

0.079 0:15 0.034 0.085 0.094 0.119 0.138 0.158 0.178 0.199 0.248

0.12 0:20 0.052 0.128 0.143 0.180 0.210 0.240 0.270 0.302 0.377

0.179 0:25 0.077 0.192 0.213 0.269 0.313 0.358 0.403 0.451 0.562

0.258 0:30 0.111 0.276 0.307 0.387 0.452 0.516 0.581 0.650 0.810

0.421 0:35 0.181 0.450 0.501 0.632 0.737 0.947 1.061 1.322

0.712 0:40 0.306 0.762 0.847 1.068 1.246 — .424 1.602 1.794 2.236

0.824 0:45 0.354 0.882 0.981 1.236 1.442 — .648 1.854 2.076 2.587

0.892 0:50 0.384 0.954 1.061 1.338 1.561 .784 2.007 2.248 2.801

0.935 0:55 0.402 — .000 1.113 1.403 1.636 .870 2.104 2.356 2.936

0.972 1:00 0.418 — .040 1.157 1.458 1.701 .944 2.187 2.449 3.052

1.004 1:05 0.432 — .074 1.195 1.506 1.757 2.008 2.259 2.530 3.153

1.018 :1O 0.438 — .089 1.211 1.527 1.782 2.036 2.291 2.565 3.197

1.03 1:15 0443 — .102 1.226 1.545 1.803 2.060 2.318 2.596 3.234

1.041 1:20 0.448 1.114 1.239 1.562 1.822 2.082 2.342 2.623 3.269

1.052 1:25 0.452 1.126 1.252 1.578 1.841 2.104 2.367 2.651 3.303

1.063 1:30 0.457 1.137 1.265 1.595 1.860 2.126 2.392 2.679 3.338

1.072 1:35 0.461 1.147 1.276 1.608 1.876 2.144 2.412 2.701 3.366

1.082 140 0.465 1.158 1.288 1.623 1.894 2.164 2.435 2.727 3.397
1.091 1:45 0.469 1.167 1.298 1.637 1.909 2.182 2.455 2.749 3.426

1.1 0.473 1.177 1.309 1.650 1.925 2.200 2.475 2.772 3.454

1.109 1:55 0.477 1.187 1.320 1.664 1.941 2.218 2.495 2.795 3.482

1.119 2:00 0.481 1.197 1.332 1.679 1.958 2.238 2.518 2.820 3.514
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Chapter 6

Business

Res,dential

1/4 Acre

1/3 Acre

1/2 Acre

lAcre

Industrial

Light Areas

Heavy Areas

Plaverounds

Forest

Exposed Rock

3.2 Time of Concentration

One of the basic assumptions underlying the Rational Method is that runoff is a function of the average
rainfall rate during the time required for water to flow from the hydraulically most remote part of the
drainage area under consideration to the design point. However, in practice, the time of concentration can
be an empirical value that results in reasonable and acceptable peak flow calculations.

For urban areas, the time of concentration (it.) consists of an initial time or overland flow time (t1) plus the
travel time (1,) in the stonn sewer, paved gutter, roadside drainage ditch, or drainage channel. For non-
urban areas, the time of concentration consists of an overland flow time (1,) plus the time of travel in a
concentrated form, such as a swalc or drainageway. The travel portion (t,) of the time of concentration
can be estimated from the hydraulic properties of the storm sewer, gutter, swale, ditch, or drainageway.
Initial time, on the other hand, will vary with surface slope, depression storage, surface cover, antecedent
rainfall, and infiltration capacity of the soil, as well as distance of surface flow. The time of concentration
is represented by Equation 6-7 for both urban and non-urban areas.

May 2014 City of Colorado Springs
Drainage Criteria Manual, Volume 1

Table 6-6. Runoff Coefficients for Rational Method
(Source: UDFCD 2001)

Land Use or Surface

characteristics

Hydrology

Percent

Impervious

Commercial Areas

2-year

HSG A&B

Neighborhood Areas

5-year

HSG c&D

Runoff Coefficients

95

HSG A&B

0.79

10-year

70

HSG c&o

0.80

lf8Acre or less

0.45

H5G A&B

25-year

—
0,49

HSG C&D

0.82

—

HSG A&B

0.83

65

SO-year

0.53

809 C&D

0.84

40

0.41

0.53

HSG A&B

0.85

100-year

0.23

0.45

0.57

HSG C&D

30

0,87

—

0.58

0.28

HSG A&B

0.18

25

0.87

0.62

0.49

0.30

HSG c&o

0.22

0.15

0.88

20

0,49

0.35

0.60

0.25

0.20

—

0.12

0.65

0.54

0.36

0.30

0.22

0.89

0.17

0.54

—

0.42

0.32

0.28

0.59

0.20

0.68

0.42

0.38

80

0.30

0.26

0.50

0.57

0.39

Parks and Cemeteries

0.36

0.57

0.62

90

0.27

0.46

0.47

0.37

0.60

—

0.34

0.54

0.71

0.43

0.46

0.59

0.65

0.73

0.35

0.50

Railroad Yard Areas

0.52

7

0.41

0.63

0.44

0.73

0.58

0.47

0.51

0.05

13

0.63

0.40

0.75

0.57

0.46

0.09

0.07

0.66

0.50

40

0.75

Undeveloped Areas

—

0.56

0.66

0.13

0.77

0.44

0.23

0.19

0.16

Streets

Paved 100 (189 189 090 (192 (192 (194 (194 (195 (195 — (196

Gravel 80 0.57 0.60 0.59 0.63 0.63 0.66 0.66 0.70 0.68 0.72 0.70 0.74

Drive and Walks 100 0.89 0.89 0.90 0.90 0.92 0.92 0.94 0,94 0.95 0.95 0.96 0.96

Roofs 90 0.71 0.73 0.73 0.75 0.75 0.77 0.78 0.80 0.80 0.82 0.81 0.83

Lawns 0 0.02 (1,04 0.08 0.15 0.15 0.25 0.25 0.37 0.30 0,44 0.35 0.50

0.70

0.78

0.55

Historic Flow Analysis-

Greenbelts. Aericulture

0.28

0.20

0.23

0.68

0.80

0.30

0.29

Pasture/Meadow

0.24

0.72

0.80

0.35

0.30

0.31

2

0.70

0.82

0.36

0.40

0.32

0.74

0.81

0.03

0.42

0

0.34

0.42

0.83

0.42

0.05

0.46

0.02

0

0.37

0.09

0.50

—

0.04

Offsite Flow Analysis (when

landuse is undefined)

0.02

0.48

100

0.46

0.16

0.52

0.08

0.04

0.41

0.89

0.54

0.17

45

0,1S

0.08

0.54

0.89

0.50

0.26

0.15

0.15

0.90

0.58

0.26

0.25

0.26

0.15

0,90

0.38

0.25

0.31

0.25

0.92

0.31

0.37

0.32

0.25

0.92

0.45

0.30

0.37

0.37

0.94

0.36

0.44

0.30

0.38

0.94

0.51

0.35

0.44

0.44

0.95

0.50

0.44

0.35

0.95

0.51

0.50

0.96

0.48

0.96

0.55 0.51 0.59

6-17
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Chapter 6 Hydrology

depths over the duration of the storm as a fraction of the 1-hour depth and is also shown in Figure 6-
19. By applying the 1-hour depths shown in Table 6-2 to the values shown in Table 6-3, a short-
duration project design storm can be developed for any return period storm from a 2-year up to 100-
year frequency. By applying the appropriate 1-hour depth for other project locations, a project design

storm can be created for any location.

Table 6-3. 2-Hour Design Storm Distribution, < 1 m12

Fraction of Fraction of
Time 1-Hour Time 1-Hour

(minutes) Rainfall (minutes) Rainfall
Depth Depth

5 0.014 65 1.004

10 0.046 70 1.018

15 0.079 75 1.030

20 0.120 80 1.041

25 0.179 85 1.052

30 0.258 90 1.063

35 0.421 95 1.072

40 0.712 100 1.082

45 0.824 105 1.091

50 0.892 110 1.100

55 0.935 115 1.109

60 0.972 120 1.119

• Frontal Storms: The characteristics of longer-duration “frontal storms” (general) is less well
understood than the shorter duration thunderstorms and should be studied further. However, some
events of this nature have been observed, such as the April 1999 storm which produced flooding on
Fountain Creek, showing that these types of events do occur and tend to produce hazardous flood
flows. In addition, modeling of the Jimmy Camp Creek drainage basin using the 24-hour, Type II
distribution shows that it produces results reasonably comparably to recorded flow data. Therefore,
the NRCS 24-hour Type 11 distribution has replaced the Type ha distribution as the standard, long
duration design storm. This distribution can be applied to drainage basins up to 10 square miles
without a DARF correction and is shown in Table 6-4. This distribution is included as a standard
storm option in the HEC-HMS program.

May 2014 City of Colorado Springs 6-li
Drainage Criteria Manual, Volume 1 244
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2019 DRAINAGE, BRIDGE AND POND FEES
CITY OF COLORADO SPRINGS

Pond
DBPS Drainage Bridge Pond Land Facility Surcharge!

Basin Name Year Fee/Acre Fee/Acre Fee/Acre Fee/Acre Acre
19th Street 1964 $4,030
2lstStreet 1977 $6,151
Bear Creek 980 $3,959 $373
BigJohnson,Crews 1991 $15,316 $1,259 $241
BlackSguirrelCreek — 989 $14,302 $1,603 $789
Camp Creek — 964 $2,270
Cottonwood Creek1 2000 $13,923 $1,130 $723
Douglas Creek 1981 $12,728 $285
Dry Creek3 1966 $0.00
Elkhorn Basin4 n/a $0.00
Fishers Canyon5 1991 $0.00
Fountain Creek6 n/a VAR
Jimmy Camp Creek 2015 $7,975 $2,599
Kettle Creek7 Old Ranch Trib. 2001 $0.00
Little Johnson 1988 $13,367 $1,227
Mesa 1986 $10,699
Middle Tributary 1987 $6,995 $1,121
Miscellaneous8 n/a $1 1,905
Monument Branch12 1987 $0.00
North Rockrimmon 1973 $6,152
Park Vista (MDDP) 2004 $17,135
Peterson Field 1984 $12,925 $595
Pine Creek9 1988 $0.00
Pope’s Bluff 1976 $4,096 $701
Pulpit Rock 968 $6,784
Sand Creek1° 1996 $12,645 $761 $1,070 $3,676 $1,333
Shooks Run11 1994 $0.00
Smith Creek12 2002 $0.00
South Rockrimmon 1976 $4,810
Southwest Area 1984 $13,467
Spring Creek $10,609
Templeton Gap 977 $6,997 $77
Windmill Gulch 1992 $14,594 $271 $3,055

All Drainage, Bridge and Detention Pond Facilities Fees adjusted by 6.7% over 2018 by City Council Resolution No. 159-18 on
December 11,2018 to be effective on January 1,2019. Land Fees are based on the Park Land Dedication Fee which is currently
$76,602/acre (0% change for inflation in 2018).

The 2018 Cottonwood Creek drainage fee consists of a capital improvement fee of $10,853 per acre and land fee of $3,069 per
acre for a total of $13,923 per acre. These fees are adjusted annually using different procedures but are combined for collection
purposes. The surcharge fee of $723/ac is due in cash; credits for prior facility construction cannot be used to offset this
fee, which is deposited into a separate City fund known as the “Cottonwood Creek Surcharge” fund.
2 The Wolf Ranch portion of the Cottonwood Creek Drainage Basin was approved as a “no fee” basin as to Drainage Fees only by
City Council on August 28, 2018 by Resolution No. 96-18

Dry Creek is a closed basin per City Council Resolution No.118-08 on June 24, 2008
‘ Elkhorn Basin is a closed basin per the Annexation Agreements for the area.

Fishers Canyon is a closed basin per City Council Resolution No. 74-08 on April 22, 2008.
6Pursuant to the recommendation of the Subdivision Storm Drainage Board adopted at its meeting of September 15, 1977, there are
exempted and excluded from the provisions of this part construction of the main Fountain Creek Channel from the confluence of
Fountain Creek with Monument Creek northwest to the City limits. Land developments taking place adjacent to Fountain Creek shall
remain responsible for dedicating nghts of way necessary for the channelization of Fountain Creek, and the developers shall
continue to pay to the City as a condition of subdivision plat approval the applicable drainage fees. Drainage fees are required in
accordance with the appropriate basin study.

Kettle Creek Old Ranch Tributary is a closed basin per City Council Resolution 139-02 on August 27, 2002.
Miscellaneous fee is assessed on unstudied areas and the Roswell and Westside Basins.
Pine Creek is a closed basin per City Council Resolution No.236-88 on December 13, 1988.

19Sand Creek Detention Pond #2 Surcharge (Ridgeview and Indigo Ranch) = $1,333/ac. for 2019. Sand Creek Pond fees include
two components, one for facility construction costs ($3,676) and one for land dedication costs ($1,070), the total Pond fee within
Sand Creek is $4,746/ac.

Shooks Run is a closed basin pursuant to the recommendation of the Drainage Board, adopted at its meeting on October 15,
1963.
12 Smith Creek is a closed basin per City Council Resolution 140-02 on August 27, 2002 246
12 Monument Branch Basin is a closed basin per City Council Res. 177-10 on October 12, 2010
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III. EXISTING FACILITIES

A. Previous A,satvsis of Existing Facilities

The SCDBPS outlines the drainage improvements required by the City, prior to development in
this area. The SCDBPS proposed numerous regional detention ponds throughout the

development area of Woodmen Heights Metropolitan District. Other studies of the Shiloh Mesa

development area include The Master De’elopinent Drainage P/au for Woodinen Heights

(Classic MDDP), by Classic Consulting Engineers and Surveyors, dated June 2004, and more

recently The Master Development Drainage Plan Updatefor Woodmen Heights and Final

Drainage Reportfor Forest Meadows Filing No. 1 and No. 4 (ESI MDDP), by Engineering and

Surveying Inc (ESI), dated February of 2006. The Classic MDDP proposed eliminating

Detention Facilities No. 4 and 5, as outlined in the SCDBPS, and enlarging Facilities No. 3 and 6
to compensate for the loss of detention area.

Detention Facility No. 3 (Pond #3), is located inline with the main reach of the Sand Creek

Channel just west of the proposed Marksheffel Road alignment and north of Woodmen Road.

This detention pond was sized to accommodate the developed stormwater runoff from the
eastern portion of the Woodinen Heights Metropolitan District. According to the Classic

MDDP, Pond #3 is a 224 acre-foot facility ‘itli a total developed inflow of Qioo=2883 cubic feet

per second (cfs) and a release rate of Qioo=2242 cfs. It was anticipated that this facility would be

combined with a neighborhood park area. In addition to Pond #3, the Woodmen Heights
Metropolitan District is responsible to complete the construction of Regional Pond #2, located

adjacent to Security Service Field, approximately 3 miles downstream. Construction is
underway to complete the interim condition of Pond #2.

The ESI MDDP was approved by the City in February of 2006, and functions as an

amendment/update to the Classic MDDP. The ESI M1JDP evaluated the previous analysis

performed in the Classic MDDP and resized Pond #3 to a 209 acre-foot facility. The reason for

the decrease in size of Pond #3 can be attributed to the rerouting of runoff from 18.7 acres,

known as Parcel 11 in the Classic MDDP, to Detention Facility No. 6. Minor changes were also

made with respect to drainage analysis, such as an increased inflow of Qion3207 cfs to Pond #3

and a release rate of Qioo=2240 cfs. Both the Classic MDDP and the ESI MDDP, assumed that

Pond #3 would accept developed flows from the Shiloh Mesa development and would treat the

( runoff for water quality.

B. Offcite Analysis ofExisting Facilities

The Classic MJJDP and the ESI MDDP utilized the SCS method for computing the hydrologic

analysis. The impervious area of each basin was analyzed to compare the results from the ESI

MDDP to those calculated using the Rational Method in this report (which will yield more

conservative results). It was assumed that the time of concentration would remain the same for

each analysis, and therefore the impervious area is the controlling factor for evaluating the peak

runoff rates. For the proposed site, the ESI MDDP employed a curve number of 92. According

to Table 5-5 of the Drainage Criteria Manual, RtiiiojTCun’e Numbers for Hydrologic Soil, a
commercial area with a curve number of 92 corresponded to an 85 percent impervious area.

Conversely, Table 5-1 of the Drainage Criteria Manual, Recommended Average Runoff

Page 5
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A4’aster Development Drainage Plan A mnendment for Shiloh Mesa at Woodmnen Heights
And Final Drainage Report/Or S/il/oh Mesa Commercial Filing No. 1 July 2019

APPENDIXD

MAPs

Matrix Design Group, Inc., 2OI9
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Hydrologic Soil Group—El Paso County Area, Colorado
(Shiloh Mesa Filing No. 5 & Shiloh Mesa Commercial Filing No. 1)

b

38 56’ 53’ N

26 56 26’ N

‘ %53N

38 56’ 26 N

Mapscale: 1:441OipnntedonAportxait(8.5”x11”),eet

N

0 1O an 9X)

Map projection: Web Monator Corner coocdinat: WGS84 Edge tics: UTM Zone 13N WGS84
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- Conservation Service

2/3/2017 257
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HydrologicSoilGroup—ElPasoCountyArea,Colorado
(ShilohMesaFilingNo.5&ShilohMesaCommercialFilingNo.1)

MAPLEGENDMAPINFORMATION

AreaofInterest(AOl)cThesoilsurveysthatcompriseyourAOlweremappedat

Areaoflnterest(AOl)C/D
1:24,000.

-
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E1ADNotratedornotavailableEnlargementofmapsbeyondthescaleofmappingcancause

misunderstandingofthedetailofmappingandaccuracyofsoil

AIDWaterFeatureslineplacement.Themapsdonotshowthesmallareasof

StreamsandCanalscontrastingsoilsthatcouldhavebeenshownatamoredetailed

Bscale.
Transportation

BID
4—F4RailsPleaserelyonthebarscaleoneachmapsheetformap

ElCInterstateHighwaysmeasurements.

ElCID-USRoutesSourceofMap:NaturalResourcesConservationService

WebSoilSurveyURL:
MajorRoads.CoordinateSystem:WebMercator(EPSG:3857)

ElNotratedornotavailableLocalRoadsMapsfromtheWebSoilSurveyarebasedontheWebMercator

SoilRatingLinesprojection,whichpreservesdirectionandshapebutdistorts
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.-

,..Adistanceandarea.Aprojectionthatpreservesarea,suchasthe
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BThisproductisgeneratedfromtheUSDA-NRCScertifieddataas
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aC
SoilSurveyArea:ElPasoCountyArea.Colorado

SurveyAreaData:Version14.Sep23,2016
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D1:50,000orlarger.
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•B/D
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2/3/2017258
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Hydrologic Soil Group—El Paso County Area, Colorado Shiloh Mesa Filing No. 5 & Shiloh
Mesa Commercial Filing No. 1

Hydrologic Soil Group

Pring coarse sandy
loam, 3 to 8 percent
slopes

Web Soil Survey
National Cooperative Soil Survey

8

Hydrologic Soil Group— Summary by Map Unit — El Paso County Area, Colorado (C0625)

Map unit symbol Map unit name Rating Acres in AOl Percent of AOl

16.3%Blakeland loamy sand, 1 A 10.3
to 9 percent slopes

- ---__.--
-

19 Columbine gravelly A 33.7 53.1%
sandy Ioam,Oto3

I_____

percent slopes

_______________ _____________.

71 I 19.4 30.6%

Totals for Area of Interest 63.4 100.0%

Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are
assigned to one of four groups according to the rate of water infiltration when the
soils are not protected by vegetation, are thoroughly wet, and receive
precipitation from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and
three dual classes (AID, BID, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when
thoroughly wet. These consist mainly of deep, well drained to excessively
drained sands or gravelly sands. These soils have a high rate of water
transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These
consist chiefly of moderately deep or deep, moderately well drained or well
drained soils that have moderately fine texture to moderately coarse texture.
These soils have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These soils have a slow rate of
water transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell
potential, soils that have a high water table, soils that have a claypan or clay
layer at or near the surface, and soils that are shallow over nearly impervious
material. These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (AID, B/D, or C/D), the first letter is
for drained areas and the second is for undrained areas. Only the soils that in
their natural condition are in group D are assigned to dual classes.

USDA Natural Resources 2/3/2017

Conservation Service Page 3 of 4
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Hydrologic Soil Group—El Paso County Area, Colorado Shiloh Mesa Filing No. 5 & Shiloh
Mesa Commercial Filing No. 1

Rating Options

Aggregation Method: Dominant Condition

Component Percent Cutoff None Specified

Tie-break Rule: Higher

USDA Natural Resources Web Soil Survey 2/3/2017

Conservation Service National Cooperative Soil Survey Page 4 of 4
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Know whas below.
Call before you dig.

REFERENCE
OR.4 WINGS

A-AASf-RFS

ac
moo,

I,-—’.
I,

/

N

I

1
/

/
5/

/
/

,.

/
5,

5,,

/55
‘I
/

/
EX.14

/

D-IOR INLET

/
/

.7,-
/

———a

(1

\

J-B ACRES
SUBDIVISION

— b...._ — —

VICINITY MAP

NORT

CaSiNG CONrOUR

FLOW DUC11ON

—...--— FLOMJ€

LOT LINE

DESIGN POINT

x
SUB BASIN DES*GNA11ON

u.n
SUB BASIN 100 TEAR RUNOFF COEFE1CENT

SUB BASIN AA (AC.)

U 5-yEAR S1ORbI ET PEAK FLOW (CS)

DI 100—lEAR STORbI E4T PEAK fl.OW (OFS)

a - :

‘I

I “ --

C,

/

I

- _,/

/

——,,———————\

WOODMEN HEIGHTS
COMMERCIAL

CENTER

SHILOH MESA
FILING NO. 5

/
\

)

/

— I-

‘-I

‘———5-..

— \
N

—..... N.

/
U

/
S /

.5’

/‘

—— —-5—

—_——\
I I

,

N__N

‘S

-.5

N

N
N

N

/

N

\

/
\

N
N

N

SHIL OH MESA

A8.,.s5
.fl5,Jj(_CO4MJ

Np. DA DESCRIPRON
REVISIONS

COMPUTER FILE MA NA GEMFNT

WOODMEN ROAD

___

/

F/ILEM4ME’
- S 18.346.015 - Woodweo VEIny CSapOII2CIO DrainageISQl DooInage RepoAODPAmeodooeoIIDwgIDROlAmg

CTBFILE/ —

o,,’C,nrm. O.nb,o,-24. 2018 5r2455PM

+
SEAl.

rLIMINARY
7RE DNA WING iA•r

SEENAPPROVEOBY
GOVERNING AGENCIES AND

IS SUBJECT TO CHANGE
PREPARW ICY:

Matrix
)ESIGN GROUP

SHIL.OH MESA AT WOODMEN HEIGHTS

FILING NO. 5 & COMMERCIAL FILING NO. I

MASTER DEVELOPMENT DRAINAGE PLAN AMENDMENT

EXISTING CONDITIONS DRAINAGE MAP

FOR AND ON6EHALFOF oFs,GmyJ) en Cmos SCE BA or IssuVo omon, 20C8 I
044 TRIX DESIGN GROUP. INC OP. .wan Ca’s IIOAIz I Cool I r,n,o



Know whots below.
Call before you dig.
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