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Master Development Drainage Plan Amendment for Shiloh Mesa at Woodmen Heights
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Existing Conditions
Rational Calculations

Project Name: Shiloh Mesa MDDP Amendment
Project Location: NE Colorado Springs ®
Designer JTS
Notes: Existing Conditions a rlx En N
N N
Average Channel Velocity 5 ftis (I specific channel vel is used, this will be ignored) EH =
Average Slope for Initial Flow 0.04 fUft (If Elevations are used, this will be ignored) DESIGN GR OuP N
Note:
Q2, Q5 & Q10 are based on C10;
Q25, Q50 & Q100 are based on C100 yrrp——
Area jonal 'C’' Values Flow Lengths Initial Flow Ch | Flow Tec Rainfall y & Flow Rate
Surface Type 1 Surface Type 2 i 1 High P LowPoint  Average intial | HghPomt LowPont Average  Velocty  Channel | Total| 2 @ 5 Q5 100 Qi00
(Historic Flow: Greenbelts) a Pavement, elc.) Composite Intial  True Intial  Channel  True Channell High Point ow Poin g gl . ‘ .
Basin sf acres C5 C100  Area (SF) C5 C100 Avea (SF) C5 C100 ft Length ft ft Length ft Elevation Elevation Slope Tc (min) | Elevation  Elevation Slope (f/s) Te(min) | (min) | inhr cfs invhr cfs infhr cfs
(052+0S4) 111514 2.56 008 | 038 090 | 098 | 111514 0.0 0.96 00 50 9.6 18.1
(MDDP-F1)
EX 1 1481911 34.02 0.08 0.38 1481911 0.90 0.96 0 0.08 0.36 950 300 758 1408 8942 6914 0.029 230 6914 8897 0.022 \ 47 271.7 16 4.3 20 56 43 53.1
EX2 627707 14.41 0.08 0.36 827707 0.90 0.96 0 0.08 0.38 315 300 833 648 6936 8912 0.076 16.8 6912 6911 0.002 5.0 22 188 19 2.2 25 29 53 27.5
| Total Area = 2221132 50.99
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Proposed Conditions
Rational Calculations

Project Name: Shilch Mesa MDDP Amendment
Project Location: NE Colorado Springs
Designer JIS
Notes: Proposed Conditions
Average Channel Velocity ] s (1f specific channel vel is used, this will be ignomsd} (1§ specific channel vel is used, this will be ignored)
for Ini L
Average Slops for Initiel Flow LX) MR Elevations ase used, this will be ignored) (1 Elevatons ere used, this will bs ignored)
— e S e
Area Rational °C’ Values Flow Lengths Initial Flow Channe! Flow Tc Rainfall Intensity & Ratlonal Flow Rate
—fyen fall intensity & Ratlo
Surface Type 1 Surface Type 2 Surface Type 3 Surface Type d Surface Type § T Hi
I eaciint (C isl Areas) igl Areas) (Parks & Cemetaries)  (Residential 1/8th Acre) {Paved Streats) Composite | Initisl  True Initisl Channel oy o Pai’;" Low Point Average  Initial ;’:‘n Low Point  Average Velocity ~ Chawel | Totel i2 i5 as i a1 125 Q25 0 @50 1100 Q100) Q5 Q100
pion 95% Impermeable 85% 7% Impervi 85% Impervious 100% Imparmeable
st acres C5 100 Aea(SF) | €5 C100 AseasF)| C5__C100 _Ares  C5 C100 _ Avea C5  C100 _ Area | C5 C100 [ Lengh® i Lengih ft Flevatior Elevation _Siops _Tc (min)| Elevation Elevation _Si s Te(min) | {min) | _ints inhe cis i cfs ivhe cfs i s ivhe s |l s cis
Enclaves af Shioh Mess 307074 707 Joer] 0 63 | 078 — 12 | o038 |i13519 ) 1 - 5 570 ] 610 | 6002 ] 8930 | 0913 e | 1 21 32 3 () w:o sl:IA
Shich bless Filng No. 0.88 078 12 ] gﬁ 361667 ] 1470 1470 gg I 7 6941 12 14.94 15 26 31 3657 (2289 ] 51.23 |
[45] .81 | 0.88 0.78 121 0 0 50 752 752__| 6938. .38 2 693 B 3 24 3 39 1] [2188] 5190
2 81| 0.69 0.78 2] 0 0 —12 | 265 285 | 6930 .78 1 6! 5 1. 1 2 2 82| {151 | 350 |
o1 081 | 0.68 078 0 012 | 039 o |os| ose 0 390 300 |e928.7| 602349 | © 2 6923 | 912 0 1 5 3 s 1.63 5 2 [ 2 7 3 9 | 285
02 o081 | 0.88 0 063 | 078 [ 012 | 039 o |os| o8 0 34 304 |eo26.7| 692426 | © 2 6924 | €901.88 0 | 5 3 5 1.88 5 2 [ 2 7 3 9 |33
ET_ (e {ose| 8@ | o6 008 | 0 T T |08[ 08 | © W 0 T L 5 T T T T ; T 3 3 T 7 T 5 16
[9.697] 080430040 3 000 TSR : =2
“Ez O81|oss| 38755 | 068 [ 12 | 039 o Y I ) 162 | 162 | 900 74| 0 71| 6909 [ [ 5 3 3 42 B 3 3 B 7 T 5 _Tew W
— .20 i i
E1A (067 |oes| 733 | 060 [ on iz | 039 06] 050 0. T3 | eooe | Geoare | © 1 [ T 5 3 3 2 B 1 3 2 7 2 T Taes | | ﬁ
F1 081|08s| 40272 | 088 | 078 0 a12 | 039 o |os5| 05 [ 09 | 096 | 12400 |0.84| 0.90 13 13 194 194 | 6o0p | 600874 | © 1 6909 | 6903 ° | [ 3 5 6.23 5 5 [ 7 7 8 962 |,
020 — 170 ]
F2 081|068 | 6938 | o6s | 078 0 a2 | 039 o |os| ose 0 09 | 096 o |osiioss| 0 50 570 st0 | e9t0 | 6900 [} 3 6909 | 6903 [ 2 5 3 5 856 s [ [ 2 7 w | o |s78f
n o 0 : 260
Commercial Fiing No. 1: includes West Portions
G1 Lots 6 & 6 and Adjacont hal of Camela Grove 143814 330 |oser|o0ss| 116051.2 | 0.68 | 078 0 012 | 039 o |os] ose 0 09 | oos | 287628 |083]| 090 | 50 50 431 431 | e9o15 | eo14 0 3 6914 | 6009 0 1 5 3 5 14.10 [ 14 [ " 7 22 9 |2600] | 1523 3451
T
G2 of Lot 6, North Portion of Lot 5, and Adjscent haf of | 57818 133 |oe1|oss| 3ser2 | o6s | 078 0 a2 | 039 o |os]| ose 0 09 | 0o8 | 19306 |084] 091 50 50 717 717 | 6923 | 022 0 3 6922 | 6915 0 2 5 3 5 574 5 8 [ 8 7 ] o |1wss| | 585 | 1311
Wood
63 fo.t: Remasxet of 2ot S end | 30620 081 081|068 | 31818 | 068 | 078 0 012 | 03 o |os] o5 0 00 |o0es | 700¢ |0B3| 000 | S0 50 257 257 | e918 | 6917 0 3 6017 | 6914 [ 1 [ 3 5 3.87 s 4 [ 5 7 [ o |71a]| 437 074
ha¥ of Carmela Grove.
G4 Wood Orive Between Carmels Grove and 5782 013 Jost|oss 0 068 | 078 0 012 | 039 o |os| ose 0 09 | o0es | s782 |090] 098 18 8 169 159 | @o16 | 6ot664 | © 1 6918 | 6914 0 ' [ 3 5 081 s 1 [ 1 7 [ 9 |41 067 | 143
Road |
Commercial Fling P portion
G5 73 NoLr: Lof 2. Cast ofLot3|  sa030 133 |osr | css | 463503333 | 0.68 | 0.78 0 012 | 039 o los| ose 0 09 | 0.98 |9671.667| 0.83 | 0.90 50 50 383 383 | 6916 | 6915 0 3 6915 | 6011 0 1 [ 3 5 5.69 s [ [ 8 7 9 o |1040) ] 6.44 | 1438
Gs m ofLot3 70961 163 Josr|oes| 7over | o068 | 078 0 012 | 039 o |os| o8 0 09 | 098 o |os1]oss 50 50 200 200 | 6913 | 6012 [ 3 6912 | 6910 [ 1 s 3 5 6.79 5 7 [ [ 7 11 o |1254] | 782 | 737
Commercial Fling : West Carmela
G7 e X 'm ”"“', 23300 053 [os1|0ss 0 08 | o8 0 012 | 039 o |os| o5 [ 09 | 098 | 23300 |090| 006 | 125 13 480 as0 | 6916 | 691675 | © 1 6916 | 6910 [} 2 [ 3 5 248 5 2 6 3 7 4 9 |449| | 218 | 613
Wood m“" ‘o WVC 21832 049 [os1| 088 0 069 | 078 0 02 | o039 o |os| os0 0 09 | 096 | 21532 | 080 | 0.98 13 13 857 857 | 6929 | 692874 | © 1 6920 | 6910 [} 3 [ 3 [ 229 s 2 [ 3 7 4 g |a415]] 20e | a0
H2 _mewvc 81 | (068 | 078 0 012 | 039 0_Jo05] 059 0 09_| 096 G |osi|o0es| 50 5 376 | 376 | 6933 | 0932 0 3 6932 | 6922 0 1 5 3 21.48 5 21 6 29 7 5 |sees| [1972] 4912
Commercial . 1: North Hia of Woodmen
H3 Vadoy View fow‘;’c 9378 022 |ost1|oss 0 068 | 0.78 0 012 | 039 o |os] ose 0 09 | o098 | s37e |o0s0| 0.98 ] [ 335 335 | 6925 | 692482 | © 1 6925 | 6919 0 1 5 3 5 1.00 [ 1 [ 1 7 2 o |1e1]] 108 235
Hﬁi: Woodmen e 7.74 |
qu: % 020 |osr|oes 0 068 | 078 0 012 | 039 o |os| ose 0 a9 | 09s | 8893 |000| 0.96 9 [ 308 308 | 6924 | 692382 | o© 1 6924 | 6919 0 1 5 3 [ 0.85 5 1 [ 1 7 1 9 | 17| oer| 215
783 1067|088 114307 | 068 | 0.7 0 0z | 08 0 |05] 069 0 00 |0 T losi|o8e| 80 50 338 | 338 | ev2z 1 [ 3 §o21_ | eet7 0 1 [ 3 5 10.95 5 X 3 15 7 7 5 12022 [1228 ] 2704 |
017 |osr|o0ss 0 068 | 078 0 012 | 039 o |os] o 0 a9 | 096 | 7524 |o090| 098 | 125 13 228 228 | a918 | @917.75 | © 1 6918 | 6915 [ 1 3 5 0.80 5 1 1 7 1 9 |145|]oss| 184
141 4.80 7 T | 4
0.72 3.00 6. 830 | 3
1.14 4.00 760 || NA | NA
Non-Project Retated Offele Portion of Markshofiel
0s2 Drive. adjacent to C: Fiing | 61916 142 6.60 1050 | wa | wa
No. 1 {MDDP-F1}
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Proposed Conditions
Rational Calculations

= ~ - ! -
Qs TO WEST QUTPALL o] ] as [ aioo
DESIGN POINTS Cumulstive ch
WEST OUTFALL (o e Arsa ofs l. a || o
Wi A 30797400 [Cas | 30797400 %ca 078 T q 50 0,00 F —aoz8 P i;e 124 % 0| TR 4
w2 D2__ 17506.00 40 txi [ ) 63| 078 12 | 0. .50 77506.00 56 0925 6025 2 1.88 2 ; L |
LZ] 01,02 32604.00 76| 001]088 (] 088 | 078 12 | 039 59 96 |32804.00] 090 [ 006 6026 | 0925 6925 | 6910 349 3 5 ; v 9
Pond A Discharge A, 01,02 20778.00 782 |osr|oss| 3077400 } 008 | 078 | 0 012| 039 | o |oslose| o 09 | ose |3280400 089 | S0 50 553 | 553 | ee30 | 6928 o 2 | e9z8 | o016 ] 2 5 3 5 0.20 5 2 ] “ 7 52 9 | 480
0s¢
084 Non-Profect Refated Flows from Marksheffel | 49774.00 114 |osr|oss| «wrre00 | 066 | 078 | o 012 | 03 | o |os|]ose| o 09 | oo | 000 |os1}o0ss| 25 25 690 | 690 | 020 | o928 o 2 | eszs | oer2 0 2 5 3 5 4.20 5 5 6 ] 7 8 s |1240
added to Pond A Discharge
o A, b7, 02, ET, 054 4 8 7 65
SRS 426398.00 979 |osr|0sa| 39359400 | 068 | 078 0 012 | 03 | o los|oss| o 09 | 096 |3200400| 082 080 | 25 25 270 | 270 | 6912 | e91t [} 2 | est | oor0 o 1 5 3 5 4.60 5 0 56 9 |1840
we g0k orene 40215300 | 1061 | o08r| 08| 420348.00 | 066 078 | © 012 | 039 | o |os|ose | o 09 | 098 |3280400|082| 089 | 25 25 | 4361 | 431 | 6912 | 6911 [ 2 | ean | 60 0 1 5 3 5 4.80 5 4“ [} 60 7 7 9 [ioeo|] wa | wa
wr _&M 52672.00 121 |os1|oss| s267200 | 068 | 078 | o 012 | 039 | o |os|osm | o 09 |09 | 000 |osifoss| 25 2% 216 | 216 | 6909 | o908 0 2 | ev08 | 6900 0 1 5 3 5 020 5 s [ 7 7 8 s | 170
A, D1,D2 E1,E2, &
w2 P1 (F1 WQ Pond Discharge) 51482500 | 1182 |ost|oes | 51482500 | 068 | 078 | 0 012 | 03 | o |oslose| o 09 |09 | ooo |osi|oss| 25 25 | 5134 | 5134 | e9r2 | eot1 o 2 | eont | ee02 0 2 5 3 5 6.00 5 48 ] €6 7 78 9 |2130
we £y L2 hare 89348.00 205 |osr|oss| e300 | 088 | 078 0 012| 03 | o los|oss| o 09 |os6 | ooo |osi|oss| 25 2 250 | 250 | e9t0 | evos 0 1 | es08 | 6905 0 1 5 3 5 0.10 5 ] 8 12 7 14 9 | 260
Wi0 A_D1_D3, 054 E1, 2, Fi, 8 F2 90417300 | 7367 0811088 60417300 | 068 | 078 | © 012 | 030 | 0 Josjoso| 0 09 _| o096 | ooo [osi|oss| 26 7 | 7432 | 7432 | ev12 | 691t 0 7 | eevi_| 6904 [ ] 3 3 5 5.10 5 57 s 78 7 92 5 [290]
wit A, D1, D2, 0S4, EY, B2, F1, F2, & 052
(West Outtal) Outall 1o Existing Storm Sewer 6s0029.00 | 1529 |oer|oss | eesoee00 | 068 | 078 | © o12 | o9 | o |os|ose| o 0 |oes | oo [os1]oss| 25 25 | 7747 | 7747 | 6912 | 6911 0 2 | eont | 6688 0 3 5 3 5 10.70 5 62 ] 88 7 101 9 |a440
B
DESIGN POINTS
oot TO SOUTH OUTFALL |
St (=] X X2 81 | 088 00 | 063 | 078 0 21 o o_lob [ ] 0.00 5 50| 20045 | 20345 [) 3 | 6940 [} 7 10 3 q 14 ) 50 5 ) 8 3] 7 eTl | 225 | b1,
g __si,c2 % 1555 ] 081 ﬁ .00 ﬁ 78 ) 01z | 039 [ I T ) [ 096 | 000 | [ 50 S0 | 22026 | 22826 | 6041 | 6040 [ 3 6840 ] g 1 2 4 50.78 ) 50 3 (3 ] 81 7 les7el | 437 | 106
Pond CH 52, H2 00116500 | 2069|081 ) o088 | so1168.00 | 068 | 078 0 012 | 03 | o |os|os | o 09 | ase | o000 25 2% | 325 | 325 |ev0 | 919 0 2 | eor0 | o018 o ) 5 3 5 1.88 5 84 8 118 7 137 9 l33f] 21| 45
a G10544.00 | 2000|081 [ 068 | 010544.00 | 068 | 0.78 12 | 039 05| 089 006 | 000 25 % | 60 & | 6wz | o910 6016 _| 8918 2 85 7 138 BN | 21 | a5
S5 i 919437.00 | 21.11 81089 | 019437.00 | 0.68 | 0.78 12 | 039 051 050 09 | 096 | 000 25 25 | 9378 | 0378 | 6920 | 6910 10| 6917 382 86 18 140 682 || 23 | 66
5 : CLIBL B AR WA % (3 R =8 AR AN L m i % 1 piL ] LN 5E
ST B 112080800 25.73 511083 | 1120808.00 | 063 | 0.78 - 12 ] 039 5 09 |06 | 000 25 26 | 4223 | 4223 | 6920 | 6919 6910 | 6915 2367 105 44 170 38| 2211 626
] 1 ] Bar |08 [ TIz8m000 | 0.60 | 078 P X 23 | 0ee | 000 | - L - A I T i i} ¥i1 B AL ESLE
S9 63265 97650.00 224|087 088 0765000 | 0.68 | 0.78 12 | 039 .69 09 | 096 | 000 50 50 | 3831 | 3831 | 6916 | 6914 8914 | 912.3 9.66 9 1 15 1763]| 108 | 24.1
g’f S8, 61,67 00| 608 [o67]088 [ 26466400 | 0.68 | 0.78 2| 03 1 09 ] 096 | 000 | 50 50| 638, 56 | avi6 | 601 6914 | 69089 1 %5 3 0 4.0 || 357 [ 00 |
Pond 14 S8, 510, 68 146221600 | 3367 |os81|o0ss | 16221500 068 | 078 | 0 02| 03 | o |os|os | o 09 | o096 | 000 50 50 | 7386 | 7388 | e9te | 6914 0 2 | esta | 6903 0 2 5 3 5 4384 5 137 6 188 7 | 22 o |eseo|| 652 | 1208
(kT 10, Go 15221600 | 3357 |08 | 088 | 146221500 | 068 | 078 o 012 | 039 | o |as|ose| o 09 |ase | ooo |os1|oss| 60 so | 7aae | 7386 | 6916 | 6914 0 2 | eota | 6903 0 2 5 3 5 420 5 197 ] 188 7 | a2 o |2864]| a0 | 203
o Dtrel 510,60 146221500 3357 | osr1|ass| 146221500 | 068 | 078 0 012 | 0 | o los|ose| o 09 |06 | 000 |osi|oss| 50 50 200 | 200 | 6913 | evr2 0 3 | em2 | owt0 o 1 5 3 5 420 5 17 8 188 7 22 | o [284]] 40 | 203
Toﬁa Ares =
Note: Q2, Q5 & Q10 are based on C5. Q25, Q50 & Q100 are based on C100
AtDP 83, the design s odded to ing runoft D Mwuuws&mmdmcmuno(mdw
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DETENTION BASIN STAGE-STORAGE TABLE BUILDER

UD-Detention, Version 3.07 (February 2017}
Project: Shiloh Mesa MODP Amendment

Basin ID: Sub-Basin A, DY, and D2 into Pond A

i
__Ospth s 1
Stage - Storage Stage Ovartide Length Width Ares Override Area Voksme Volume
m St u m {n) in2) Area (°2) (acre) (3) (ac-R}
g Top of Micropool - 0.00 - o - 64 0.001

Selected BMP Typs = 808 - 0.33 - o - 64 0.001 20 0.000

Watershed Aves = 7.82 Bcres = 1.00 - o - 58 0.081 1,189 0.027

Watsrshed Length =| 1.300 L - 2.00 - o - 4,965 0.114 5.421 0.124

Watershed Siope =| 0.017 o - 3.00 - = - 6,306 0.145 11.106 0.255

Watershed Inperviousness =|  63.14%  |percent o 4.00 - = - 7.754 0.178 18,136 0416

Parcentage Hydrologic Soll Group A = 39.5% percent o 5.00 - = - 9.312 0.214 26.669 0.612

Parcentage Hydrologic Soll Group B =| 60.5% percent - 6.00 - - - 10,985 0.252 36.818 0.845

Percentage Hydrologic Soll Groups C/D = 0.0% percent - 7.00 - = - 12,764 0.293 48,692 1.118

Desired WQCY Drain Time =| 400 hours o 8.00 - = - 14,990 0.344 62,569 1436
Location for 1-hr Rainfall Depths = User nput 5 = Z -
Water Quality Capture Volume (WOCV) =[ 0161 |acre-teet  cptional User Cvaride - - = -
Excess Urban Runoff Volume (EURV) =|  0.566  |acreteet  1-v Pracipitation = = — -
2-yt Runoff Volume (P1 = 1.19in ) = 0434 acre-foet 1.19 inches o = = -
S-yt Runoff Volume (P1= 15in) = 0.576 acre-feet 1.50 inches - - - -
10-yr Runoff Volume (P1 = 1.75In} =| 0.728 acre-feet 1.78 inches o S = -
25-yr Runoff Volume (Pt = 2in) = 0.923 acre-feet 2.00 inches - - - -
50-yr Runoff Volume (P1 =225 in ) =| 1.087 acre-feel 228 inches - - - -
100-yr Runoff Volume (P1 =2 52n ) o 1292 acre-feet 2.52 inches o = = -
500-yr Runoff Votume (P1 = 3.14 In_) =| 1.736 acre-feet 3.14 inches o - - -
Approximate 2-yr Detention Volume = 0.408 acre-feet - - - -
Approximste 5-yr Detention Volume = 0.542 acre-foet - - - -
Approximate 10-yr Detention Volume =| 0.679 acre-fest - - - -
Approximate 25-yr Detention Volume = 0.764 acre-feat - - - -
Approximate 50-yr Detention Volume = 0.814 acre-foet - - - -
Approximate 100-yT Detention Volums =/ 0.888 acre-foet = = = -
Stage-Storage 5 = 5 5
Zone 1 Volume (WaCV) =|  0.161  |acro-teet = = 5 _
Zone 2 Volume (EURV - Zone 1)=|  0.405  [acre-teet = _ = _
2Zone 3 Volume (100-year - Zones 18 2)=|  0.322  [acra-feet = - = Z
Total Detention Basin Volums =| 0.888  lacre-feet - - 5 =
Initial Surcharge Volume (ISV) =| user "3 - - - -
Inttial Surcharge Depth (150} =|  user | 5 - - -
Total Avaltabie Detention Depth (Hy,) =i user - - - -
Depih of Trickle Channel (Hrc) ®| user n - - - -
Siope of Trickle Channel (Sr) 2 user an - - - -
Slopes of Main Basin Sides {Sweia) ®| user Hv - - - -
Basin Length-{o-Width Ratio (Ruw) 2| user - - _ -
Initial Arsa (Asy) = user  In2 = - - -
Surcharge Voksme Length (Lyy) =| user (3 - - = =
Surcharge Violume Width (W) =| user n - - = =
Depth of Basin Floor (Haood |  user  |n = = - =
Length of Basin Floor (Lyoon)s|  user  |n 3 = Z -
Width of Besin Floor (Wnoods|  user [ B - — -
Ares of Basin Floor (Asoon) =) user 2 - - = =
Voksme of Basin Floor (Vriooe) = user 3 - = = =
Depth of Main Basin (Huws) =| user n - - = =
Length of Main Basin (Luwd =|  user | = - _ -
Wiith of Main Basin (Wl = user u - - - =
Aea of Main Basin (Auw) 3| user 2 = = = =
Volume of Main Basin (Vi =| user "3 - - - =
Caicutated Total Basin Volume (Vi) =| user acre-feet = = = -

Pond A - Contour Stage Storage{Enclave and Shiloh Mesa Drive) - UD-Detention_v3.07. dsm, Basin 2/612019. 2:59 PM
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DETENTION BASIN STAGE-STORAGE TABLE BUILDER

UD-Detention, Version 3.07 (February 2017)

n 1
|
15 | 300
Z =
& 3
3o w
g. b
5 | oo
; | |,
000 100 400 600 800
Staga ()
—lengih ()] =—=Width{ft) — &rea{sqh}

0360 1440
om0 1080
< g
H E
= 0180 oo g
] 2

2
0090 0,360
0000 = - 0,000
000 100 400 600 800
Stage [fe)
—— Area (sues) =———Vohume {ac-ft)
Pond A - Contour Stage Storage{Enciave and Shiloh Mesa Drive) - UD-Detention_v3.07.xsm, Basin 262019, 253 PM
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Detention Basin Outlet Structure Design

Project: Shiloh Mesa MDDP Amendment

= —_— —
UD-Detention, Version 3.07 (February 2017)

Basin ID: Sub-Basin A, D1, and D2 into Pond A

TONE 3

TONE 2

. Stage (ft) 2one Volume (ac-ft) Outlet Type

Zone 1 (WQCV), 230 0.161 Orifice Plate

Zone 2 (EURV), 478 0.405 Orifice Plate
fone 3 {100-year) 6.17 0.322 ‘Weilr&Pipe [Clrcular)

Exampte Zone Configuration (R ion Pond) 0.888 Total
User Input: Orifice at Underdrain Outlet {typically used to drain WQCV In a Filtration BMP) Calculated P for

Underdrain Orifice Invert Depth = ft (distance below the filtration media surface) Underdrain Orifice Area 3|

Underdrain Orifice Diameter =

N/A

inches

Underdrain Orifice Centroid =

User Input: Orifice Plate with one or more orifices or Elliptical Slot Welr (typically used to drain WQCV and/or EURV in a sedimentation BMP) Calculated Parameters for Plate
fnvert of Lowest Orifice = 0.00 ft (relative to basin bottom at Stage = 0 ft) WQ Orifice Area per Row =| N/A e
Depth at top of Zone using Orifice Plate = 4.78 ft {relative to basin bottom at Stage = 0 ft) Eliptical Half-Width = N/A feet
Orilice Plate: Orifice Vertical Spacing = 16.00 inches Elliptical Slot Centroid = N/A feet
Qrifice Plate: Orifice Area per Row = N/A inches Eltiptical Slot Area = N/A (i
User Input: Stage and Total Area of Each Orifice Row {(numbered from lowest to highest)
Row 1 (req: Row 2 Row 3 Row 4 Row 5 (optional)} Row 6 (optional) Row 7 {optional} Row 8 {optional)
Stage of Orifice Centroid (ft)| 0.00 1.30 2.60 3.90
Orifice Area (sq. inches)| 1.00 1.00 1.00 1.05
Row 9 Row 10 Row 11 Row 12 (op Row 13 Row 14 Row 15 Row 18 (op
Stage of Orifice Centroid (ft)
Orifice Area (sq. inches)
User Input: Vertical Orifice {Circular or ) Calculated Parameters for Vertical Orifice
Not Selected Not Selected Not d Not Sel d
Invert of Vertical Orifice = N/A N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Area =| N/A N/A 1
Depth at top of Zone using Vertical Orifice = N/A N/A ft {relative to basin bottom at Stage = 0 ft) Vertical Orifice Centroid = N/A N/A feet
Vertical Orifice Diameter =| N/A N/A inches
User Input: Overflow Weir {Dropbox) and Grate {Flat or Sloped) Calculated Parameters for Overflow Weir
Zone 3 Weir Not Selected Zone 3 Welr Not Selected
Overflow Weir Front Edge Height, Ho = 4.75 N/A ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, H, = 4.75 N/A feet
Overflow Weir Front Edge Length = 2.00 N/A feet Over Flow Weir Slope Length = 2.00 N/A feet
Overflow Weir Slope =| 0.00 N/A H:V (enter zero for flat grate) Grate Open Area / 100-yr Orifice Area = 6.78 N/A should be > 4
Horiz. Length of Weir Sides = 2.00 N/A feet Overflow Grate Open Area w/o Debris = 2.80 N/A i
Overflow Grate Open Area % = 70% N/A 9%, grate open area/total area Overflow Grate Open Area w/ Debris = 1.40 N/A e
Debris Clogging % = 50% N/A %
User Input: Outlet Pipe w/ Flow Restriction Plate (Circular Orifice, Restrictor Plate, or lar Orifice} Calculated Parameters for Outlet Pipe w/ Flow Restriction Plate
Zone 3 Circular Not Selected Zone 3 Circular Not Selected
Depth to Invert of Outlet Pipe = 0.30 N/A ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = 0.41 N/A L3
Circular Orifice Diameter =| 8.70 N/A inches Outlet Orifice Centroid = 0.36 N/A feet
Half-Central Angle of Restrictor Plate on Pipe = N/A N/A radians
User Input: Spillway { lar or Tt dal) Calculated Parameters for Spillway
Spillway Invert Stage=: 6.10 ft (relative to basin bottom at Stage = 0 ft) Splllway Design Flow Depth= 0.18 feet
Spillway Crest Length = 60.00 feet Stage at Top of Freeboard = 7.28 feet
Spillway End Slopes =| 20.00 HV Basin Area at Top of Freeboard = 0.31 acres
Freeboard above Max Water Surface = 1.00 feet
Routed Hydrograph Results
Design Storm Return Period = _TQCV EURV 2 Year S Year 10 Year 25 Year “50 Year 100 Year 500 Year
One-Hour Rainfall Depth (in) = 0.53 1.07 1.19 1.50 1.75 2.00 2.25 2.52 3.14
Calculated Runoff Volume (acre-ft) = 0.161 0.566 0.434 0576 0.728 0.923 1.087 1.292 1.736
OPTIONAL Override Runoff Volume (acre-ft)
Inflow Hydrograph Volume (acre-f) = 0.160 0.565 0.433 0575 0.728 0.922 1.086 1,291 1.735
Predevelopment Unit Peak Flow, q (cfs/acre) = 0.00 0.00 001 0.01 0.08 0.29 0.44 0.65 1.07
Predevelopment Peak Q (cfs) =] .0 0.0 0.0 0. 0.6 2.2 3.4 5.1 8.4
Peak Inflow Q (cfs) = .0 6.9 .3 7 89 11.2 13.2 15.6 20.9
Peak Outflow Q (cfs) = .1 0.2 .2 0, 1.9 4.5 4.6 4.8 14.3
Ratio Peak Outflow to F Q9 N/A N/A N/A & 0 2.0 14 0.9 1.7
Structure Controlling Flow =] Plate Plate Plate Plate Overflow Grate 1 Qutlet Plate 1 Outlet Plate 1 Outlet Plate 1 Spillway
Max Velocity through Grate 1 (fps} 5 N/A N/A N/A N/A 0.6 15 1.6 1.6 17
Max Velocity through Grate 2 (fps) = N/A N/A N/A N/A N/A N/A N/A N/A N/A
Time to Drain §7% of Inflow Volume (hours) ] 39 68 61 68 68 66 65 62 58
Time to Drain 99% of Inflow Volume (hours) ] 20 72 65 73 74 73 73 72 70
Maximum Ponding Depth (ft) = 2.17 4.58 3.92 463 4.96 5.16 5.47 5.95 6.24
Area at Maximum Ponding Depth (acres) = 0.12 0.20 0.18 0.20 0.21 0.22 0.23 0.25 0.26
Maximum Volume Stored (acre-fi) = 0.144 0.526 0.402 0.536 0.604 0,645 0.715 0,833 0.904
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DETENTION BASIN STAGE-STORAGE TABLE BUILDER

UD-Detention, Version 3.07 (February 2017)

Project: Shiloh Mesa MDDP Amendment

Basin ID: Sub-basin B1 {Lot 7 Pond)

Depth inctement » 1 lﬂ

Zone 9 Pond) Stage - Storage Stage | Ovemide | tLength Width Area Cverride Ao Votume | Volume
Description ) Stage () m M i (o) |aeainz] (sce) ] a3 (sc-f)
q Volume Media Surtace 0.00 418 10.5 438 0.010 |ENISSEEIN| BRI
Selected BMP Type = 8P 100 49.8 184 915 0,021 659 0018
Watershed Area=| 082 lecres Zome 1 (WQCV) 139 53.0 216 1.143 0026 1.070 0,025
Watershed Length=| 206 |n 200 57.8 26.4 1.524 0.035 1.868 0.043
Watershed Slope =| 0024 [am 300 65.8 U5 2.269 0052 3772 0.087
Watershed irperviousness ={  95.00%  [percent Zone 2 (EURV) 303 66.1 34.7 2.293 0,053 3.840 0.088
Percentage Hydrologic Sot Group A=|  0.0%  [percent Zone 3 (100-year) a7 ns 401 2.871 0,066 5,593 0.128
Percentage Hydrologic Sofl Group B =|  100.0%  [percem 4.00 738 425 3.138 0072 6.463 0.148
Percentage Hydrologic Sol Groups CD=|  0.0%  [percent $.00 81.8 50.5 4,130 0095 10.085 0.232
Desired WQCVDrain Time =[ 400 [hours Drain Time Too Long 6.00 89.8 58.5 $.252 0.121 14.768 0.339
Location for 1-hr Reinfall Depths = User nput 7.00 97.8 66.5 6.503 0.149 20632 0474
Water Quaity Cepture Volume (WQCV) =|  0.024  [acre-feel  Cptional Lises Overrice 800 105.8 745 7.881 0.181 27.813 0.639
Excess Urban Runoff Voiume (EURV) x|~ 0.088  lacre-teet  1-hr Pracipitation 9.00 1138 825 9.387 0,216 35437 0836
2-y7 Runoft Volume (P1= 119 in) = 0075 |scre-feet 119 |inches 10.00 1218 905 11.022 0.253 46.631 1.070
S-y7 Runoff Volume (P1= 1.5in.)=| 0098  [acre-feet 150 |inches 11.00 1298 985 12.784 0293 58.523 1344
10-y7 Runoff Votume (P1 = 1.75In)=|  0.118  [acre-test 175 |inches 1200 137.8 1065 14.675 0.337 72.242 1688
25-yv Runoft Volume (P1=2in)=|  0.138  Jacre-test 200 {inches 1300 1458 1145 16.693 0.383 87.915 2018
50-y7 Runoff Volume (P1=2.25In) =] 0.154  |acre-teet 225 |inches 14.00 1538 1225 18.839 0432 105,671 2426
100-yr Runoft Volume (P1=2.52In)={  0.175  |acre-feet 252 |inches 15.00 161.8 130.5 21.114 0.485 125637 2884
500-yr Runoff Volume (P1 =304 In)=| 0222  [acre-feet 314 |inches
Approximate 2-yr Detention Volume =| 0.071 acre-feet
Approximate 5-yr Detention Volume = 0.092 acre-feet
Approximate 10-y7 Detention Volume = 0,112 [acre-fest
Approximate 25-yr Detention Volume |~ 0.120  |acre-test
Approxmate 50-yr Detention Votume =|  0.124  [acre-fest
Approximate 100-y7 Detention Volume o] 0.128  |acre-test
Stage-Storage
Zone 1 Volume (WQCV) =]  0.024  Jacre-test
Zone 2 Volume (EURV - Zone 1) =] 0.063  |acre-feet
Zone 3 Volume (100-year - Zones 18.2)=] 0041 [acre-teet
Total Detention Basin Volume = 0.128  |acro-teet
Initisl Surcharge Volume (1SV) = NA  am
initial Oepth (ISD) = NIA r
Total Avalable Oetention Depth (Hua) =] 3.75
Depth of Trickle Channe! (Hrc}=| WA [n
Stope of Trickle Channel (S} = NIA _ |n
Slopes of Main Basin Sides (Seui) = 4 HV
Basin Length-to-Width Rato (Ryw) = 4
Initlal Surcharge Area (Agy) =| o 2
Surcharge Votume Length (L) =| 0.0 n
Surcharge Volume Width (Wiy) =| 0.0 (1
Depth of Basin Floot (Hnoowd x| 000 {n
Length of Basin Floof (Lnoca)=| 418 n
Wiith of Basin FI00f (Wripoa) =! 10.5 n
Arsa of Basin Floor (Ancoe) =] 438 2
Volume of Basin Floo (Viuoe) = [ L]
Depth of Main Basin (Huual | 375 [n
Longth of Main Basin (Lumds| 718 In
Width of Main Basin (Wuad =] 40.5 |
Aren of Main Basin (Auunt e[ 2907 a2
Votume of Meln Basin (Vi =|  5.590  [n+3
Celcutated Total Basin Voume (Vew)s| 0128 |acre-fest
Lot 7 - Pond Sizing - UD-Ostention_v3.07 xism, Basin 2/6/2019. 409 PM
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UD-Detentlon, Version 3.07 {February

Project: Shiloh Mesa MDDP Amendment

—
2017)

Basin ID: Sub-basin E1 (Lot 7 Pond)

Stage (ft) Zone Volume {ac-ft} Outlet Type
Zone 1{WQCV) 139 0.024 Filtration Medla
Zone 2 (EURV) 3.03 0.063 Orifice Plate
fone 3 {100-year)| n 0.041 Weir&Pipe (Circular)
Exemple Zone C ion (Retention Pond) 0.128 Total
User Input: Orifice at L Outlet (f used to drain WQCV in a Flltration BMP)

Underdrain Orifice Invert Depth =/ 2.00
Underdrain Orifice Diameter =| “

ft (distance below the filtration media surface)

Calculated Parameters for Underdrain
Underdrain Orifice Area = 2

inches Underdrain Orifice Centroid =
User Input: Orifice Plate with one or more orifices or Elliptical Slot Welr (typically used to drain WQCV and/or EURV in a sedimentation BMP) Calculated Parameters for Plate
Invert of Lowest Orifice = 1.39 ft {relative to basin bottom at Stage = 0 ft) WQ Orifice Area per Row =| 2.431€-03 f
Depth at top of Zone using Orifice Plate = 3.03 ft {relative to basin bottom at Stage = 0 ft) Elliptical Half-Width = N/A feet
Orifice Plate: Orifice Vertical Spacing = 6.60 inches Eliiptical Slot Centroid = N/A feet
Qrifice Plate: Orifice Area per Row = 0.35 5q. inches {diameter = 5/8 inch} Elliptical Slot Area = N/A e
User Input: Stage and Total Area of Each Orifice Row {numbered from lowest to highest)
Row 1 (req Row 2 Row 3 Row 4 Row 5 (optional) Row 6 (optional) Row 7 (optional) Row 8 {optional)
Stage of Orifice Centroid (ft) 1.39 1.94 248
Orifice Area (sq. inches), 0.35 0.35 0.35
Row 9 (op Row 10 Row 11 Row 12 Row 13 Row 14 Row 15 Row 18
Stage of Orifice Centroid ()
Orifice Area (sq. inches)|
User input: Vertlcal Orifice (Circular or ) ¢ dp for Vertical Orifice
Not Selected Not Selected Not Selected Not Selected
Invert of Vertical Orifice = N/A N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Area = N/A N/A 1
Depth at top of Zone using Vertical Orifice = N/A N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Centroid = N/A N/A feet
Vertical Orifice Diameter = N/A N/A inches
User Input: Overflow Welr {Dropbox) and Grate (Flat or Sloped) Calculated for O Welr
Zone 3 Weir Not Selected Zone 3 Weir Not Selected
Overflow Weir Front Edge Height, Ho = 3.03 N/A ft (relative to basin bottom at Stage = 0 ft} Height of Grate Upper Edge, H, = 3.03 N/A feet
Overflow Weir Front Edge Length = 2.00 N/A feet Over Flow Weir Slope Length = 2.00 N/A feet
Overflow Weir Slope = 0.00 N/A H:V (enter zero for flat grate} Grate Open Area / 100-yr Orifice Area =| 27.76 N/A should be > 4
Horiz. Length of Weir Sides = 2.00 N/A feet Overflow Grate Open Area w/o Debris = 2.80 N/A i’
Overflow Grate Open Area % = 70% N/A 9%, grate open areaftotal area Overflow Grate Open Area w/ Debris =, 1.40 N/A e
Debris Clogging % = 50% N/A %
User Input: Qutlet Pipe w/ Flow Plate (Circular Orifice, Plate, or Orifice) Calculated P for Outlet Pipe w/ Flow Restriction Plate
Zone 3 Circular Not Selected Zone 3 Circular Not Selected
Depth to Invert of Outlet Pipe = 2.30 N/A ft {distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = 0.10 N/A 2
Circular Orifice Diameter = 4.30 N/A inches Outlet Orifice Centroid = 0.18 N/A feet
Half-Central Angle of Restrictor Plate on Pipe =/ N/A N/A radians
User tnput: Spillway (R lar or T dal) Calculated Parameters for Spillway
Spillway Invert Stage=| 3.60 ft {relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 0.56 feet
Spiltway Crest Length = 1.00 feet Stage at Top of Freeboard = 5.16 feet
Spillway End Slopes = 4.00 HV Basin Area at Top of Freeboard = 0.10 acres
Freeboard above Max Water Surfate = 1.00 feet
Routed Hydrograph Results
Design Storm Retumn Period = _WQCV EU?V 2 Year 5 Year 10 Year 25 Year 5Teav mar % Year
One-Hour Rainfall Depth (in) = 0.53 1.07 1.19 1.50 1.75 2.00 2.25 2.52 3.14
Calculated Runoff Volume (acre-ft) = 0.024 0.088 0.075 0.098 0.118 0.138 0.154 0.175 0.222
OPTIONAL Ovarride Runoff Volume (acre-ft)
Inflow Hydrograph Volume (acre-ft) < 0.024 0.087 0.075 0.098 0.118 0.137 0.153 0.175 0.222
Predevelopment Unit Peak Flow, q & 0.00 0.00 0.02 0.03 0.26 0.84 1.15 1.54 2.26
Predevelopment Peak Q (cfs) 5 0.0 0.0 02 0.7 .9 19
Peak Inflow Q (cfs) = 1.8 2.0 2.4 2. 4.5
Peak Outflow Q (cfs) 5 . 0.0 . 0.1 0.7 1. : 1.8
Ratio Peak Outflow to F Qs N/A N/A N/A 6.3 32 1. .9 1.0
Structure Controlling Flow = Filtration Media Plate Plate Overflow Grate 1 | Overflow Grate 1 Outlet Plate 1 Outlet Plate 1 QOutlet Plate 1 Spillway
Max Velocity through Grate 1 {fps) = N/A N/A N/A 0.0 0.2 0.4 0.4 .4 0.4
Max Velocity through Grate 2 (fps) = N/A N/A N/A N/A N/A N/A N/A N/A N/A
Time to Drain 97% of Inflow Volume (hours) = 39 69 66 70 69 68 67 66 63
Time to Drain 89% of Inflow Volume (hours) = 20 72 69 73 73 73 72 72 71
Maximum Ponding Depth (ft) =1 33 2.92 2.68 3.06 3.14 3.20 3.31 3.52 3.84
Area at Maximum Ponding Depth (acres) =| .03 0.05 0.05 0.05 0.05 0.06 0.06 0.06 0.07
Maximum Volume Stored (acre-ft) = 0.023 0.082 0.070 0.090 0.094 0.097 0.104 0.116 0.137
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DETENTION BASIN STAGE-STORAGE TABLE BUILDER

UD-Detention, Version 3.07 (February 2017)

Project: Shiloh Mesa MDDP Amendment
Basin I0: Subnbasin 82 (Lot 8)

Oepth Icrement s 1 n
TpBonal | Opbonal
o Zone 9 Pond) Stage - Storage Siage [ Ovemide | Length Wwidih Area Override Area
Description ) Stage {ft) n {n {n2) Ares (°2) acre]
q Volume Media Surface 000 418 105 438 0.010
Selected BMP Type = 8F 100 498 184 915 0021
Watershed Area =] 0.82  [ocres Zone 1 (WQCV) 139 530 216 1143 0,026 1070 0.025
Watershed Lengtn=| 207 [n 200 578 264 1.524 0.035 1.668 0.043
Watershed Siope =| 0029 [am 300 65.8 U5 2.269 0052 3772 0.087
Watershed Imperviousness = 85.00%  |percent Zone 2 (EURV} 303 66.1 U7 2.293 0053 3.840 0.088
Percentage Hydrologic Sol Group A= 0.0%  [percent Zone 3 (100-year) 371 ns 40.1 2,871 0066 5.593 0.128
Percentage Hydrologic Soll Group 8= 100.0%  [percemt 4.00 738 425 3.435 0.072 6.463 0.148
Percentage Hydrologic Sofl Groups CD=|  0.0%  [percent $.00 81.8 50.5 4130 0.095 10.085 0.232
Desired WOCVDrain Time o[ 400 [hours Drain Time Too Long 6.00 89.8 59.5 5.252 0.121 14.765 0.339
Location for 1-hr Rainfall Depths = User nput 7.00 97.8 66.5 6.503 0.149 20632 0.474
Weter Quaiity Capture Volume (WOCV) =| 0024 |acrefeet  Optional User Cvermide 8.00 105.8 74.5 7.881 0181 27.813 0.639
Excess Urban Runoft Vohwne (EURV) =| 0088 |acre-fest  i-hr Precipitation 9.00 1138 825 9,387 0.216 36437 0.836
2-y7 Runoff Volume (P1 = 1.191n.) =| 0075 |ecre-teet 119 Jinches 10.00 1218 90.5 11,022 0.253 46.631 1.070
S-y7 Runoff Volume (P1 = 1.5In)=|  0.098  |acre-test 1.50  [inches 11.00 1298 985 12,784 0.293 58523 1.344
10-y7 Runoff Votume (1= 1.7 In.) =] 0.118  |acre-feet 176 |inches 12.00 137.8 106.5 14,675 0.337 72.242 1,658
25-y7 Runoff Volume (P1=2in)=[ 0138 |acre-teet 200 |inches 13.00 145.8 145 16,693 0.383 87.915 2018
50-y7 Runoff Volume (P1 = 2.25in)=|  0.154  |ecre-test 225 |inches 14.00 1538 1225 18,839 0.432 05.671 2426
100-yr Runoft Volume (P1 = 2.52in.) =]  0.175  ocre-teet 252 |inches 15.00 161.8 130.5 21114 0485 125.637 2.884
500-yr Runoff Volume (P1 = 3.14 in)=[ 0222 |ocre-fest 314 |inches
Approximate 2-yr Detention Volume =|  0.071  |ecre-fest
Approximate 5-yr Detention Volume = 0.092 acre-feet
Approximate 10-yr Detention Voiumse =| 0.112 acre-test
Approxmate 25-yr Datention Volume =| 0.120 acre-feet
Approximate 50-yr Detention Volume =| 0124 |acre-feet
Approximate 100-yr Detention Volume =|  0.128  [acre-feet
Stage-Storage
Zone 1 Volume (WQCV) =|  0.024  |acre-foet
Zone 2 Volume (EURV - Zone 1) =] 0.063  |acre-feet
Zone 3 Volume (100-year - Zones 18 2) =] 0.041  [acre-feet
Total Detention Basin Voturme 2| 0.128 _ [acro-fent
Initie) Surcharge Volume ISV =~ N/A  lnug
Initist Surcharge Depth 1SD) =]~ NIA |
Total Aveiable Detention Depth (Huw) ®| 375 n
Oepth of Trickle Channel (Hrc) = NA n
Siope of Trickde Channel (Swi=[ A [am
Stopes of Main Basin Sides (Spuia) = 4 oV
Basin Length-to-Width Ratio (Ryw) = 4
Initial Surcharge Area (A} =| [ 2
Surcharge Volume Length (L}s| 0.0 n
Surcharge Volume Width (W) | 0.0 n
Depth of Basin Floof (Hpoord ] 000 [
Longth of Basin Floor (Lypodds|  41.8 I
Width of Basin Floof (Wyinca) ® 10.5 n
Aren of Basin Fl0of {Avcon) | 438 2
Votume of Basin Floor (Viooe) ® 0 e
Depth of Main Basin (Huun} | 375 n
Length of Main Basin (Luwds| 718 |n
Width of Main Basin (Wyuunls| 405 |
Ares of Main Basin (Auud | 2907 law2
Volume of Main Basin (Vuud»{ 5590 |m3
Caicutated Total Basin Volum® (Vi) | 0.128  |acre-feet
Lot 8 - Pond Sizing - UD-Detention_v3.07 xism. Basin 2/6r2019, 4:20 PM
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UD-Detention, Version 3.07 {February 2017)
Project: Shiloh Mesa MODP Amendment

Basin ID: S8ub-basin E2 (Lot 8)

Stage {ft) Zone Volume {ac-ft) Outlet Type

Zone 1 {WQCV)| 139 0.024 Filtration Medla
peiy Zone 2 (EURV) 303 0.063 Orifice Plate
focrg ~ . ‘one 3 (100-year) 37 0.041 Wetr&Pipe (Circular)
Example Zone Configuration (R Pond) 0128 Total
User Input: Orifice at Underdraln Outlet {typically used to drain WQCV In a Flitration BMP) Calculated Parameters for Underdrain
Underdrain Orifice Invert Depth ft {distance below the filtration media surface) Underdrain Orifice Area =
Underdrain Orifice Diameter = inches Underdrain Orifice Centroid =
User Input: Orifice Plate with one or more orifices or Elliptical Slot Weir {typically used to drain WQCV and/or EURV in a sedimentation BMP) Calculated Parameters for Plate
Invert of Lowest Orifice = 1.39 ft (relative to basin bottom at Stage = 0 ft) WQ Orifice Area per Row =| 2.431€-03 n?
Depth at top of Zone using Orifice Plate = 3.03 ft (relative to basin bottom at Stage = O ft) Efliptical Half-Width = N/A feet
Orifice Plate: Orifice Vertical Spacing =| 6.60 inches Elliptical Slot Centroid =| N/A feet
Orifice Plate: Orifice Area per Row = 0.35 5q. inches {diameter = 5/8 inch) Elliptical Slot Area = N/A i
User Input: Stage and Total Area of Each Orifice Row (numbered from lowest to
I Row 1 ired Row 2 i Row 3 i Row 4 g Row 5 (optional) Row 6 (optional) Row 7 (optional) Row 8 (optional)
Stage of Orifice Centroid ()] 1.39 1.04 248
Orifice Area (sq. inches)| 0.35 0.35 0.35
Raw 9 i Row 10 i Row 11 y Row 12 g Row 13 i Row 14 i Row 15 d Row 18
Stage of Orifice Centroid (t))
Orifice Area (sq. inches)|
User Input: Vertical Orifice (Circular or lar) Calculated Parameters for Vertical Orifice
Not Selected Not Selected Not d Not Selected
tnvert of Vertical Orifice = N/A N/A ft (relative to basin bottom at Stage = 0 ft} Vertical Orifice Area = N/A N/A #?
Depth at top of Zone using Vertical Orifice =| N/A N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Centroid = N/A N/A feet
Vertical Orifice Diameter = N/A N/A inches
User Input: Overflow Welr {Dropbox) and Grate (Flat or Sloped) Calculated Parameters for Overflow Weir
Zone 3 Weir Not Selected Zone 3 Weir Not Selected
Overflow Weir Front Edge Height, Ho =| 3.03 N/A ft (relatrve to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, H, = 3.03 N/A feet
Overflow Weir Front Edge Length =| 2.00 N/A feet Over Flow Weir Slope Length = 2.00 N/A feet
Overflow Weir Slope = 0.00 N/A H:V (enter zero for flat grate) Grate Open Area [ 100-yr Orifice Area =| 27.76 N/A should be > 4
Horiz. Length of Weir Sides =| 2.00 N/A feet Overflow Grate Open Area w/o Debris = 2.80 N/A e
Overflow Grate Open Area % =| 70% N/A %, grate open area/total area Overflow Grate Open Area w/ Debris = 1.40 N/A f1?
Debris Clogging % = 50% N/A %
User Input: Outlet Pipe w/ Flow Restriction Plate {Circular Orifice, Restrictor Plate, or Rectangular Orifice} Calculated Parameters for Outlet Pipe w/ Flow Restriction Plate
Zone 3 Circular Not Selected Zone 3 Circular Not Selected
Depth to invert of Outlet Pipe = 2.30 N/A ft (distance below basin bottom at Stage = 0 ft) Qutlet Orifice Area = 0.10 N/A 1
Circular Orifice Diameter = 4,30 N/A inches Outlet Orifice Centroid = 0.18 N/A feet
Half-Central Angle of Restrictor Plate on Pipe = N/A N/A radians
User Input: Spiltway ( laror 7 ) Calculated Parameters for Spillway
Spillway Invert Stage= 3.60 ft {relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 0.57 feet
Spillway Crest Length = 1.00 feet Stage at Top of Freeboard = 5.17 feet
Spillway End Slopes = 4.00 H:v Basin Area at Top of Freeboard = 0.10 acres
Freeboard above Max Water Surface = 1.00 feet
Routed Hydrograph Results
Design Storm Return Period = I.-_WQCV m 2 Year 5 Year 10 Year ZS-Tear hav 70-0 Year STO Year
One-Hour Rainfall Depth (in) 0.53 1.07 1.19 1.50 1.75 2.00 2.25 2.52 3.14
Calculated Runoff Volume (acre-ft) = 0.024 0.088 0.075 0.098 0.118 0.138 0.154 0.175 0.222
OPTIONAL Override Runoff Volume (acre-ft} 5]
inflow Hydrograph Volume (acre-ft) 5 0.024 0.087 0.075 0.098 0.118 0.137 0.153 0.175 0.222
Predevelopment Unit Peak Flow, q (cfs/acre) 0.00 0.00 0.02 0.03 0.27 0.86 1.18 1.58 2.32
Predevelopment Peak Q (cfs) 0.0 0.0 0. 0.0 0.2 .7 1.0 1.3 1.9
Peak Inflow Q (cfs) 0.5 8 1. 2.1 25 . .2 3.6 4.
Peak Qutflow Q (cfs) 5 0.0 .0 0. 0.1 0.7 5 1 1.2 1.
Ratio Peak Outflow to P QS N/A N/A N/A 63 32 . 2 0.9 1.
C g Flow =] _Filtration Media Plate Plate Overflow Grate 1 | Overflow Grate 1 Qutlet Plate 1 Outlet Plate 1 Outlet Plate 1 Spillway
Max Velocity through Grate 1 {fps) =] N/A N/A N/A 0.0 0.2 0.4 0.4 0.4 0.4
Manx Velocity through Grate 2 (fps) = N/A N/A N/A N/A N/A N/A N/A N/A N/A
Time to Drain 7% of Inflow Volume (hours) 5 39 69 66 70 69 68 67 66 63
Time to Drain 898% of Inflow Volume (hours) I 20 72 69 73 73 73 72 72 71
Maximum Ponding Depth (ft) 1.33 2.92 2.68 3.06 3.14 3.21 3.32 3.53 3.85
Area at Maximum Ponding Depth (acres) 5] 0.03 0.05 0.05 0.05 0.05 0.06 0.06 0.06 0.07
Maxsmum Volume Stored (acre-ft) 5] 0,023 0.082 0071 0.090 0.094 0.097 0.104 0.117 0.138
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DETENTION BASIN STAGE-STORAGE TABLE BUILDER

UD-Detention, Version 3.07 (February 2017)
Project: Shlloh Mesa MDDP Amendment

Basin ID: Sub.basin F1 (Geraldine and Lot 8}

Depth hcrement = 1 ft

Tpbonal Tplbonal

Stage - Storage Stage Ovetride Length Width Ares Override Voiume Volume

De: n St w m (LR {n2) Area (2) { ) ft*3) (ac-)

q Media Surface 0.00 538 134 723 0.017

Selected BMP Type = 8F 1.00 61.7 214 1.318 0.030 1,001 0.023

Watershed Area =| 1.2 acres Zone 1 (WQCV) 141 €s5.1 247 1.609 0.037 1.615 0.037

Watershed Length = 266 f 2.00 69.7 294 2,047 0.047 2673 0.069

Watershed Slope = 0.026 v 3.00 778 374 2913 0.067 5.167 0.119

P =] 9567% [percent Zone 2 (EURV) 3.20 794 39.0 3,100 0.071 5,768 0.132

Percentage Hydrologic Sof Group A & 0.0% percent Zone 3 (100-year) 3.96 85.5 45.1 3.857 0.089 8,407 0.193
Percentage Hydrologic Soll Group B =|  100.0%  [percent 4.00 85.8 454 3,893 0.090 8.563 0.197
Pescentage Hydrologic Soll Groups C/D =| 0.0% percent 5.00 93.8 534 5,013 0.115 13,008 0.299
Deskred WQCV Drain Time =| 40.0 hours. Drain Time Too Long 6.00 101.8 61.4 6.255 0.144 18,631 0.428

Location for 1-hr Rainfalt Depths = User nput 7.00 1038 694 7.625 0.475 25.561 0.587

Water Quality Cepture Vohime (WQCV) s| 0.037 |ocre-fest Cptional Uiser Croarmice 8.00 178 774 9.123 0.209 33.924 0.779
Excess Urban Runof! Volume (EURV) = 0.132 acre-teet 1-he Pracipitaton 9.00 1268 854 10.749 0.247 43,843 1.007
2-yr Runoff Viotume (P18 1.19in.) = 0.113 acre-feet 1.19 inches 10.00 1338 934 12.503 0.287 §5.464 1.273

5-y7 Runoff Viohams (P1 = 1.5in.) = 0.147 acre-toet 1.50 inches 11.00 141.8 101.4 14,385 0.330 68,897 1.582

10-yr Runoft Volume (P1 = 1.75 in.) =| 0.177 acre-feet 178 inches 12.00 1498 109.4 16.395 0.376 84,276 1.938
25-yr Runoff Volume (P1 = 2in.) = 0.206 acre-feet 2.00 inches 13.00 157.8 117.4 18.533 0.425 101,728 2335

50-yr Runoff Volume (P1 = 2.25 In.) = 0.231 acre-feet 225 inches 14.00 165.8 125.4 20,798 0477 121,384 2787
100-yr Runoff Volume (P1 = 2.52 In.) =| 0.262 acre-fael 2.52 inches 15.00 1738 133.4 23,192 0.532 143.269 3.291

500-yr Runoff Volume (P1 = 3.14 In.) = 0.332 acre-feet 3.4 inches

Approximate 2-yr Detention Volume =| 0.107 acre-feet

Approximate 5-y1 Detention Volume =| 0.128 acre-feet

Approximate 10-yr Detention Volume =| 0.168 acre-fost

Approximate 25-yr Detention Volume =| 0.180 acre-fest

Approximate 50-yr Detention Volume =| 0.187 acre-feet

Approximate 100-yr Detention Volume = 0.193 acre-test

Stage-Storage Calculation

Zone 1 Volume (WQCV) =| 0.037 acre-feat

Zone 2 Votume (EURV-Zone 1)s] — 0.095  acre-tent

2Zone 3 Volume (100-year - Zones 1 & 2) =| 0.061 acre-feet

Tolal Detention Basin Volume = 0.193  [acra-feat

itial voume (isV) [ WA [na

Initial Depth (1SD) = NA _ In

Tota! Available Datention Depth (Hyw:) = 4.00

Depth of Trickle Channed (Hyg) = NA n

Stope of Trickle Channel (Sr)=|  NA nm

Siopes of Mai Basin Sides (Smuin) = 4 H:v

Besin Length-1o-Width Ratio (Ryw) =| 4

itial Ared (Agd <] 0

Surcharge Voiume Length (L) = 0.0

Surcharge Volume Width (W, ) = 0.0

Length of Basin Floof (Lygoa) ¥|  53.8

Width of Basin Floor (Wiyooa) <! 134

2
n
n

Depth of Basin Floof (Hyoor)s|  0.00 L
n
n
n2

Area of Basin Floor (Aqa0a) #| 723

Vohume of Basin Floot (Viooa) #| [ ns3

Depth of Main Basin (Huux) =} 4.00

Length of Main Basin (Luwd®| 858 |n

Width of Main Basin (W) =| 454 ul

Arsa of Main Basin (Awund =|  3.899 n+2

Volume of Main Basin (Vi 5| 8403 |as3

Caicutated Total Basin Volums (Ve =|  0.193 acre-feet

Lot 9 and Geraldine - Pond Sizing - UD-Detention_v3 07 xsm, Basin

22672019, 317 PM
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UD-Detention, Version 3.07 (February 2017)
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UD-Detention, Version 3.07 (February

Project: Shiloh Mesa MDDP Amendment

—
2017)

Basin ID: Sub-basin F1{ (Geraldine and Lot B)L

PERMAMENT—
POOL E.

ple Zone C

User Input: Orifice at Underdrain Outlet (typically used to drain WQCV In 3 Filtration BMP)

Underdrain Onfice Invert Depth
Underdrain Onfice Diameter

it (distance below the filtration media surface)
inches

Stage (ft) Zone Volume (ac-ft) Outlet Type
Zone 1 {WQCV) 141 0.037 Filtration Media
Zone 2 (EURV) 320 0.095 Orifice Plate
tone 3 (100-year) 396 0.061 Weir&Pipe (Circular)
figuration (R ion Pond) 0193 Total
caleul

for

Underdrain Orifice Area = “ 1
Underdrain Orifice Centroid = “ feet

User Input: Orifice Plate with one or more orifices or Elliptical Slot Weir (typlcally used to drain WQCV and/or EURV in a sedimentation BMP)

Calculated Parameters for Plate

'

Invert of Lowest Orifice = 1.41 ft (relative to basin bottom at Stage = 0 ft) WQ Orifice Area per Row = 5.000E-03 ft
Depth at top of Zone using Orifice Plate = 6.11 ft {relative to basin bottom at Stage = 0 ft} Elliptical Half-Width = N/A feet
Orifice Plate: Orifice Vertical Spacing = 8.00 inches Elliptical Slot Centroid = N/A feet
Orifice Plate: Orifice Area per Row = 0.72 5q. inches {diameter = 15/16 inch) Elliptical Slot Area = N/A 4
User Input: Stage and Total Area of Each Orifice Row (numbered from lowest to highest)
Row 1 (req Row 2 i Row 3 (oph ) Row 4 Row 5 (optional) Row 6 (optional) Row 7 Row 8
Stage of Orifice Centrod (ft), 141 2.07 273
Orifice Area (sq inches)| 0.72 0.72 072
Row 9 Row 10 Row 11 Row 12 (op Row 13 Row 14 (op Row 15 Row 16
Stage of Orifice Centroid (ft)|
Onfice Area (sq. inches)
User Input: Vertical Orifice (Circular or lar) G for Vertical Orifice
Not Selected Not Selected Not Selected Not Selected
Invert of Vertical Orifice = N/A N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Area =| N/A N/A (S
Depth at top of Zone using Vertical Orifice = N/A N/A ft (relative ta basin bottom at Stage = 0 ft) Vertical Orifice Centroid = N/A N/A feet
Vertical Orifice Diameter = N/A N/A inches
User Input: Overflow Weir (Dropbox) and Grate (Flat or Sloped) G P for Overflow Weir
Zone 3 Weir Not Selected Zone 3 Weir Not Selected
Overflow Weir Front Edge Height, Ho = 3.20 N/A ft (relative to basin bottom at Stage = 0 ft} Height of Grate Upper Edge, H, = 3.20 N/A feet
Overflow Weir Front Edge Length = 2.00 N/A feet Over Flow Welir Slope Length = 2.00 N/A feet
Overflow Weir Slope =| 0.00 N/A H:V (enter zero for flat grate] Grate Open Area / 100-yr Orifice Area =| 20.53 N/A should be > 4
Horiz. Length of Weir Sides = 2.00 N/A feet Overflow Grate Open Area w/o Debris =| 2.80 N/A f?
Overflow Grate Open Area % =| 70% N/A %, grate open area/total area Overflow Grate Open Area w/ Debris = 1.40 N/A 1!
Debris Clogging % = 50% N/A %
User Input: Outlet Pipe w/ Flow Plate (Circular Orifice, Restrictor Plate, or Orifice) C: for Outlet Pipe w/ Flow Restriction Plate
Zone 3 Circular Not Selected Zone 3 Circular Not Selected
Depth to Invert of Outlet Pipe = 2.00 N/A ft (distance below basin bottom at Stage = 0 ft} Outlet Orifice Area =| 0.14 N/A 1?
Circular Orifice Diameter = 5.00 N/A inches Outlet Orifice Centroid = 0.21 N/A feet
Halt-Central Angle of Restrictor Plate on Pipe = N/A N/A radians
User Input: Spillway | or T dal) Calculated Parameters for Spillway
Spillway Invert Stage= 3.80 ft {relative to basin bottom at Stage = 0 ft} Spillway Design Flow Depth= 0.58 feet
Spillway Crest Length = 2.00 feet Stage at Top of Freeboard = 5.38 feet
Spiltway End Slopes = 4.00 HV Basin Area at Top of Freeboard = 0.13 acres
Freeboard above Max Water Surface = 1.00 feet
Routed Hydrograph Results
Design Storm Return Period _WQCV EU_RV 2 Year S Year 10 Year 25 Year 5-0 Year 700 Year ﬁ Year
One-Hour Rainfall Depth (in) = 0.53 1.07 1.19 1.50 1.75 2.00 2.25 2.52 3.14
Calculated Runoff Volume (acre-ft) = 0.037 0.132 0.113 0.147 0.177 0.206 0.231 0.262 0.332
OPTIONAL Overmide Runoff Volume (acre-ft) 5]
Inflow Hydrograph Volume (acre-ft) = 0.036 0.132 0.113 0.146 0.177 0.206 0.230 0.262 0.332
Predevelopment Unit Peak Flow, q (cfs/acre) 5] 0.00 0.00 0.02 0.03 0.26 0.81 1.12 1.50 2.20
Predavelopment Peak Q (cfs) = .0 0.0 .0 [X 0.3 1.0 1.4 2.7
Peak Inflow Q (cfs) .7 2.6 .3 2. 3.5 4.1 4.6 6.6
Peak Outflow Q (cfs) 5 .0 0.1 .1 0. 1.0 1.5 1.5 K 2.9
Ratio Peak Qutflow to F Q4 N/A N/A N/A 5.3 3.1 1.5 11 0. 1.1
Structure Controtling Flow = Filtration Media Plate Plate Overflow Grate 1 | Overflow Grate 1 Qutlet Plate 1 Qutlet Plate 1 Qutlet Plate 1 Spillway
Max Velocity through Grate 1 (fps) 5 N/A N/A N/A 0.0 0.3 0.5 0.5 0.5 0.5
Max Velocity through Grate 2 (fps) 5 N/A N/A N/A N/A N/A N/A N/A N/A N/A
Time to Drain 97% of Inflow Volume (hours) =] 39 63 61 64 63 62 61 60 58
Time to Drain 88% of Inflow Volume (hours) 3 a0 66 64 68 67 67 67 66 66
Maximum Ponding Depth (ft) = 1.34 3.06 2.80 3.23 3.34 3.42 3.56 3.78 4.08
Area at Maxamum Ponding Depth (acres) = 0.04 0.07 0.06 0.07 0.07 0.08 0.08 0.08 0.09
Maximum Volume Stored (acre-ft) 0.035 0.123 0.105 0.134 0.142 0.149 0.159 0.177 0.204
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DETENTION BASIN STAGE-STORAGE TABLE BUILDER

UD-Detention, Version 3.07 (February 2017)
Project: Shiloh Mesa MODP Amendment
Basin ID: Sub-basin P1 {Geraldine Point Onty)

(7

L
Incrament = 1 ft
Tptional Optional

2one g Pond) Stage - Storage Stage Cvetride Length Width Aren Overide Area Volums: Volume

Description {n) Stage () [1.33 W} in2) Area (°2) {acre) [13) pcN}

q Volume Media Surtace - 0.00 - - - 168 0004 |[IFFEREN {RSLANA

Selected BMP Type = 8F - 5.00 - - - 2808 0.064 7.440 0.171
Watershed Area =| 0.28 acres. . 6.00 - o - 3.600 0.083 10,644 0.244
Watershad Length = 266 ft - - - -
Watershed Slope = 0.026 L - - - -
‘Watershed Impervicusness sf  95.67%  [percent - - = =
Percentage Hydrologic Sofl Group A o 0.0% percent - - - -
Percentage Hydrologic Soll Group B =|  100.0%  |percent - - - =
Peicentage Hydrologic Sol Groups C/D = 0.0% parcent - - - =
Detred WOCVOrein Time 2| 400 jhouns Orain Tims Too Long = = = =
Location for 1-hr Rainfall Depths & User Input - - - 5
Water Quality Capture Volume (WOCV) ={  0.009  [acre-fest  Opional User Override = = = E
Excess Urban Runoff Volume (EURV) 2| 0031 |acrefeet 1t Precipitation - = = =
2-yt Runoff Volume (P1 = 1.191n ) » 0.026 acre-(oet 119 inches - - = &
S-yt Runoff Volume (P1 = 1.5tn.) o 0.034 acre-feet 1.50 inches o o - &
10-yr Runoff Votume (P1= 1.75in.} = 0.041 acre-fee! 1.75 inches - - - -
25-yr Runoff Volume (P1= 2in.) = 0.048 acre-feet 2.00 inches - - - -
50-yr Runoff Volume (P1 = 2.251n.) = 0.054 acre-foet 226 inches - - - -
100-yr Runoff Volume (P1 = 2,52 in ) e| 0.061 acre-feet 252 inches o & = S
500-yr Runoff Volume (P1 = 3.14 In,) = 0.077 |acre-feetl 3.14 inches - - - -
Approximate 2-yr Detention Volume & 0.025 acre-feet - - - -
Approximate 5-yr Detention Volume = 0.032 acre-feet - - - -
Approximate 10-yr Detention Volusne =| 0.03% acre-feet - - - -
Approximate 25-yr Detention Volume = 0.042 acre-fee! - = = =
Approximate 50-yr Detention Volume = 0.043 acre-foet - - - -
Approxmate 100-y7 Detention Volume =, 0.045 acre-feet - - - -
Stage-Storage - S 5 5
Zone 1 Volume (WaCV)=[  0.009  |acro-teet B - _ _
Zone 2 Volume (EURV-2one 1) =) 0022 |acra-feet - = = Z
Zone 3 Volume (100-year - Zones 182)=| 0014 [acra-foet - _ = _
Totat Detention Basin Volume =|  0.045  [acre-test = = = _
Initial Surcharge Volume (ISV) =| N/A (%] - = 5 =
fnitisl Surcharge Depth (ISD)=| WA |n = _ = Z
Total Avaliable Detention Depth (Heo)=f  user | = - - -
Depth of Trickle Channel (Hre) = N/A It - - - =
Slopse of Trickle Channel (Sx) | NA (] - - - =
Stopes of Msin Basin Skdes (Sm) * user Hv = = - =
Basin Length-to-Wiith Ratio (Ryw) 2 user - = - =
Initial Surcharge Area (Ayy) =| user 2 - - - =
Surcharge Volume Length (L) =| user (] - - - =
Surcharge Volume Width (W) =| user '] = 5 = -
Depth of Basin Floor {(Hiooe) o]  user | = - - -
Length of Besin Floor (Lapoa) ®|  user  |n = = = _
Width of Basin Floor (Wnooal 2|  user |t = _ - _
Area of Basin Floot (Avioon} ® user  ln2 - - - -
Volume of Basin Floor (Vacoe)=|  user  lass — _ - Z
Depth of Main Basin (Huw *|  user - - - =
Length of Main Basin (Luwd =|  user g - - - -
Width of Main Basin (Waunl 5| user [t - - - -
Aren of Main Bosin (Auusd x| user  |nw2 = = Z -
Volume of Main Basin (Vawd =] user  ne3 = = - -
Calculated Total Basin Volums (Vieai) ¥ user acre-feet = = = 5
Geraidine (stand alone) - Pond Sizing - UD-Detention_v3.07.dsm. Basin 2672019, 1132 AM
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UD-Detention, Version 3.07 (February 2017}
Project: Shiloh Mesa MDDP Amendment

Basin ID: Sub-basin F1 {Geraldine Point Only)

Stage (ft) 2one Volume {ac-ft) Outlet Type

Zone 1 {WQCV) 0.92 0.009 Filtration Medla
Zone 2 (EURV) 196 0.022 Rectangular Orifice
Foco tone 3 (100-year)| 242 0.014 Welr&Pipe (Clrcular)
ple Zone Configuration (| ion Pond) 0.045 Total
User Input: Orifice at Underdrain Outlet {typically used to drain WQCV In a Filtration BMP) Calcutated for L
Underdrain Orifice Invert Depth = m ft (distance below the filtration media surface) Underdrain Orifice Area =
Underdrain Orifice Dlameter = m inches Underdrain Onfice Centroid
User Input: Orifice Plate with one or more orifices or Elliptical Stot Weir {typically used to drain WQCV and/or EURV in a sedimentation BMP) Calculated Parameters for Plate
Invert of Lowest Orifice = N/A ft {relative to basin bottom at Stage = 0 ft) WQ Orifice Area per Row =|' N/A 1!
Depth at top of Zone using Orifice Plate = N/A ft {relative to basin bottom at Stage = 0 ft} Elliptical Half-Width = N/A feet
Orifice Plate: Orifice Vertical Spacing = N/A inches Elliptical Slot Centroid =| N/A feet
Onifice Plate: Orifice Area per Row = N/A inches Elliptical Slot Area = N/A fr?
User Input: Stage and Total Area of Each Orifice Row (numbered from lowest to highest)
Row 1 i Row 2 Row 3 (opth Row 4 i Row 5 i Row 6 (optional) Row 7 (optional) Row 8 (optional)
Stage of Onfice Centroid (ft)) NA NA N/A N/A N/A NA NA NA
Orifice Area (sq. inches)| NA N/A N/A NIA N/A N/A N/A N/A
Row 9 (opti Row 10 Row 11 Row 12 {opts Row 13 (op Row 14 i Row 15 i Row 18 (optional)
Stage of Orifice Centroid (f) N/A NA N/A N/A N/A N/A N/A N/A
Onfice Area (sq inches), N/A N/A NA N/A N/A N/A N/A N/A
User Input: Vertical Orifice {Circular or ) Calculated Parameters for Vertical Orifice
2one 2 Rectangular Not Selected Zone 2 Not Sel: d
invert of Vertical Orifice = 0.92 N/A ft {relative to basin bottom at Stage = 0 ft) Vertica) Orifice Area =| 0.50 N/A t
Depth at top of Zone using Vertical Orifice = 3.20 N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Centroid = 0.25 N/A feet
Vertical Orifice Height = 6.00 N/A inches
Vertical Orifice Width =| 12.00 inches
User Input: Overflow Weir {Dropbox) and Grate (Flat or Sloped) Calculated Parameters for Overflow Weir
Zone 3 Welr Not Selected Zone 3 Weir Not Selected
Overflow Weir Front Edge Height, Ho = 3.20 N/A ft (relative to basin bottom at Stage = 0 ft) Helght of Grate Upper Edge, H, = 3.20 N/A feet
Overflow Weir Front Edge Length =| 2.00 N/A feet QOver Flow Weir Slope Length = 2.00 N/A feet
Overflow Weir Slope =| 0.00 N/A H:V (enter zero for flat grate) Grate Open Area / 100-yr Orifice Area = 20.53 N/A should be >4
Horiz. Length of Weir Sides = 2.00 N/A feet Overflow Grate Open Area w/o Debris = 2.80 N/A e
Overflow Grate Open Area % =| 70% N/A %, grate open area/total area Overflow Grate Open Area w/ Debris = 1.40 N/A 1’
Debris Clogging % = 50% N/A %
User Input: Outlet Pipe w/ Flow Restriction Plate {Circular Orifice, Restrictor Plate, or Rectangular Orifice} C for Outlet Pipe w/ Flow Restriction Plate
Zone 3 Circular Not Selected Zone 3 Circular Not Selected
Depth to invert of Outlet Pipe = 2.00 N/A ft {distance below basin bottom at Stage = 0 ft) Outlet Orifice Area =, 0.14 N/A S
Circular Orifice Diameter =| 5.00 N/A inches Outlet Orifice Centroid = 0.21 N/A feet
Half-Central Angle of Restrictor Plate on Pipe = N/A N/A radians
User tnput: Spillway lar or dal) Calculated Parameters for Spillway
Spillway Invert Stage= 3.80 ft {relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depthz=| 0.21 feet
Spillway Crest Length = 2.00 feet Stage at Top of Freeboard = 5.01 feet
Spitlway End Slopes = 4.00 HV Basin Area at Top of Freeboard =; 0.06 acres
Freeboard above Max Water Surface = 1.00 feet
Routed Hydrograph Results
3 | —— s — — —
Design Storm Return Period wacv EURV 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 500 Year
One-Hour Rainfall Depth (in) 0.53 1.07 1.19 1.50 1.75 2.00 2.25 2.52 3.14
Calcutated Runoff Volume (acre-ft) = 0.009 0.031 0.026 0.034 0.041 0.048 0.054 0.061 0.077
OPTIONAL Override Runoff Volume (acre-fi) =
Inflow Hydrograph Volume (acre-ft) = 0.008 0.030 0.026 0.034 0.041 0.048 0.053 0.061 0.077
Predevelopment Unit Peak Flow, q (cfs/acre) 5 0.00 0.00 0.01 0.01 0.13 0.47 0.65 0.89 1.33
Predevelopment Peak Q (cfs) 5 .0 0.0 0.0 0.0 0.0 0.1 0.2 0.3 .4
Peak Inflow Q (cfs) = .1 0.4 0.3 0.4 0.5 0.6 0.7 0.8 0
Peak Outflow Q (cfs) =1 .0 0.3 0.2 0.3 0.4 0.5 0.6 0.7 .9
Ratio Peak Outflow to F Q= N/A N/A N/A 827 116 4.0 33 28 2.4
Structure Controlling Flow = Filtration Media Vertical Orifice 1 | Vertical Orilice 1 | Vertical Orifice 1 | Vertica) Orifice 1 | Vertical Orifice 1 | Vertical Orifice 1 | Vertical Orifice 1 | Vertical Orifice 1
Max Velocity through Grate 1 (fps) N/A N/A N/A N/A N/A N/A N/A N/A N/A
Max Velocity through Grate 2 (fps) N/A N/A N/A N/A N/A N/A N/A N/A N/A
Time to Drain 7% of Inflow Volume (hours) = 39 41 42 41 40 39 38 37 34
Time to Drain 99% of Infiow Volume (hours) = 30 a5 45 ] (2] ] a3 33 az
Maximum Ponding Depth {ft) = 0.86 1.15 1.12 1.17 1.21 1.24 1.26 1.29 1.35
Area at Maximum Ponding Depth (acres) = 0.01 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
Maximum Volume Stored (acre-ft) 5 0.008 0.012 0.012 0.013 0.013 0.014 0.014 0.015 0.016
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Detention Basin Outlet Structure Design
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DETENTION BASIN STAGE-STORAGE TABLE BUILDER

UD-Detention, Version 3.07 (February 2017)
Project: Shiloh Mesa MDDP Amendment

Basin ID: Sub-basin F2 (Commerclal Filing No. 1: Lot 10}

__ Oopin ncroment=| 1 In

—OpGonal Opbional
o Zone g Pond) Stage - Storage Slage Overide | Length Width Area Override Aes Volume
Description () Stage () () i %) Area (2) | (acre) %)
a Volume Media Surface 0.00 6.8 17.2 1,182 0027 |

Selected BMP Type = SF 1.00 767 25.1 1.926 0.044 1,528

Watershed Arsa=| 205 [ecres Zone 1{WQCV) 152 809 294 2376 0.055 2,667

watershed Length e[ 323 [n 2.00 84.7 331 2,804 0.064 3,883

Watenshed Slope ={ 0015 |am 3.00 928 41.2 3622 0.088 7.218

Watershed Impervicusness = 95.00%  lpercent Zone 2 (EURV) 357 973 45.8 4453 0102 9.514

Percentage Hydrologic Soh Group As|  0.0%  |percent 4.00 100.8 49.2 4,957 0.114 11,597
Percentage Hydrologic Soll Group B 2|  100.0%  [percent Zone 3 (100-year) | 446 104.5 52.9 5523 0.427 14,006
Petcentage Hydrologic Sol Groups CD = 0.0% _ lpercent 5.00 1088 57.2 6.221 0.143 17175
Desired WQCV Drain Time = 400 |hours Draln Time Too Long 6.00 1168 65.2 7613 0.175 24,081

Location for 1-hr Raintall Depths = User input 7.00 1248 73.2 9.132 0.210 32443

Water Quatity Capture Volume (WOCV) o] 0061 [acretest  Optional User Override 8.00 1328 81.2 10.780 0.247 42,389
Excess Urban Runoff Volume (EURV) |  0.218  Jacre-teer  i-tw Pracipitation 9.00 1408 89.2 12.556 0.288 64,046
2-y1 Runoft Volume (P4 = 1.19In) s  0.188 |acre-teet 119 finches 10.00 1488 97.2 14.460 0.332 67.543

57 Runoff Volume (P12 1.5in) 2| 0244 [acre-feet 150 [inches 11.00 156.8 105.2 16.491 0.378 83,008
10-yr Runoft Votume (P12 1.75in)s| 0234 |acrefest 175 |inches 12.00 164.8 113.2 18,651 0.428 100,568
25-y7 Runoff Volume (P12 2in) =]  0.344  |acre-fest 200 |inches 13.00 1728 121.2 20.539 0.481 120,353
50-yT Runoff Volume (P1 = 225 In) =]  0.384  |ecre-fest 225 [inches 14.00 180.8 129.2 23,354 0536 142,483
100-y7 Runoff Volume (P4 = 2520} =] 0438 |acre-fest 252 [inches 15.00 1888 137.2 25,898 0595 167,104

500-yr Runoff Volume (P1 = 3.14in)=|  0.555  [ecre-fest 314 |inches

Approximate 2-yr Detention Volume =|  0.177 acro-fost

Approximate 5-yr Detention Volume = 0.230 acre-teet

Approximate 10-y1 Dstention Volume = 0.280 acre-feet

Approximate 25-yr Detention Volume = 0.300 acre-feet

Approximate 50-yt Detention Volume =| 0.311 acre-foet

Approximate 100-yr Detention Volume =| 0.321 acre-feet

Stage-Storage Calculation

Zone 1 Volume (WQCV) = 0.061 |acre-teet

2one 2 Volume (EURV - Zone 1) 5§ 0.158  Jucra-feel

Zone 3 Volume (100-yeas - Zones 1 & 2) =| 0.102 acre-feel

Tota! Detention Basin Volume 5| 0.321  [acre-feat

Inltiel Surcherge Volume (iISV) = NA

Initial Surcharge Depth (ISO) = NA

Tolsl Available Detention Dapth (Hye} ® 4.50

Slope of Trickle Chann#i (Sy) * NA

3

ft

f
Depth of Trickle Channei (Hrc) ®| NA n

an

H:v

Slopes of Main Basin Sides (Saui) #| 4

Basin Length-to-Width Ratio (Ryw) = 4

initial Aoa (An) 2 0

Surcharge Votume Length (Lg)e| 0.0

Surcharge Vokime Width (Wig,) o 0.0

Depth of Basin Floor (Hyoonds|  0.00

Length of Basin Floor (Laoo)s|  68.8

Width of Basin FIoor (Wyio0a) =i 17.2

Area of Basin Floor (Asoon) ® 1.182

Volume of Basin FIoor (Viiooa) * 0

Depth of Main Basin (Huwd | 450

Length of Main Basin (Luw =| 1048

Width of Main Basin (Wi * 832

Aren of Main Basin (Auan) 2| 5573

35:::23:::::3

Volume of Main Basin (Vuad =| 13,984

Calculated Total Basin Volume (Vo) ={  0.321 acre-toat

Lot 10 - Pond Sizing - UD-Detention_v3.07 xsm. Basin

22612019, 3:26 PM
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DETENTION BASIN STAGE-STORAGE TABLE BUILDER

Area [acres)

000

Lot 10 - Pond Sizing - UD-Detention_v3.07 xism, Basin

UD-Detention, Varsion 3.07 (February 2017)

8.00
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b ] ———Width (i) —dreaisght]

800
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-~ Area (aures) === Volume {ac-ft}

1200
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1600
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2
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2/612019, 3:26 PM
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Detention Basin Outlet Structure Design

= ==mcre
UD-Detention, Version 3.07 iFehvuary 2017}
Project: Shiloh Mesa MDDP Amendment

e e —
Basin ID: Sub-basin F2 {Commercial Filing No. 1: Lot 10)

Stage (ft) Zone Volume (ac-ft) Outlet Type

Zone 1{WQCV) 152 0.061 Filtration Media
Zone 2 (EURV) 357 0.158 Orifice Plate
ooy fone 3 {100-year) 4.46 0.102 Welr&Pipe (Circutar)
Example Zone Configuration (R ion Pond) 0321 Total
User Input: Orifice at Underdrain Outlet (typically used to drain WQCV in a Filtration BMP) Calculated for Underdrai
Underdrain Orifice invert Depth ft {distance below the filtration meda surface) Underdrain Orifice Area =
Underdrain Orifice Diameter = m inches Underdrain Orifice Centroid =
User Input: Orifice Plate with one or more orifices or Elfiptical Stot Welr (typically used to draln WQCV and/or EURV in a sedimentation BMP) Calculated Parameters for Plate
tnvert of Lowest Orifice = 1.52 t (refative to basin bottom at Stage = 0 ft} WQ Orifice Area per Row = 5.139€-03 s
Depth at top of Zone using Orifice Plate = 357 ft (relative to basin bottom at Stage = 0 ft) Elliptical Half-Width = N/A feet
Orifice Plate: Orifice Vertical Spacing =| 8.20 inches Elliptical Slot Centroid = N/A feet
Orifice Plate: Orifice Area per Row = 0.74 sq. inches {diameter = 15/16 inch) Elliptical Siot Area = N/A fe?
User Input: Stage and Total Area of Each Orifice Row (numbered from lowest to
Row 1 (reg! Raw 2 (opi Row 3 (opti Row 4 (opt Row 5 (optional) | Row 6 (optional) | Row 7 (opti Row 8 (optional)
Stage of Orifice Centroid (ft) 1.52 220 289
Orifice Area (sq. inches) 0.74 0.74 0.74
Row 9 (opti Row 10 (optit Row 11 i Row 12 i Row 13 i Row 14 (opti Row 15 i Row 16
Stage of Orifice Centroid (R)
Orifice Area (sq. inches)|
User Input: Vertical Orifice (Circular or lar) C for Vertical Orifice
Not Selected Not Setected Not Selected Not Selected
Invert of Vertical Orifice = N/A N/A ft {relative to basin bottom at Stage = 0 ft) Vertical Orifice Area =| N/A N/A ¥
Depth at top of Zone using Vertical Orifice = N/A N/A ft {relative to basin bottom at Stage =0 ft} Vertical Orifice Centroid = N/A N/A feet
Vertical Orifice Diameter =| N/A N/A inches
User Input: Overflow Welr (Dropbox) and Grate (Flat or Sloped) Calculated Parameters for Overflow Weir
Zone 3 Weir Not Selected Zone 3 Weir Not Selected
Overflow Weir Front £dge Height, Ho =| 3.57 N/A ft (relative to basin bottom at Stage = 0 ft} Height of Grate Upper Edge, H, = 3.57 N/A feet
Overflow Weir Front Edge Length = 2.00 N/A feet Over Flow Weir Slope Length = 2.00 N/A feet
Overflow Weir Slope = 0.00 N/A H.V {enter zero for flat grate) Grate Open Area / 100-yr Orifice Area = 12.53 N/A should be > 4
Horiz. Length of Weir Sides =| 2.00 N/A feet Overflow Grate Open Area w/o Debris = 2.80 N/A f?
Overflow Grate Open Area % =| 70% N/A %, grate open area/total area Overflow Grate Open Area w/ Debris = 1.40 N/A 1!
Debris Clogging % = 50% N/A %
User Input: Outlet Pipe w/ Flow Restriction Plate {Circular Orifice, Restrictor Plate, or Rectangular Orifice} G s for Qutlet Pipe w/ Flow Restriction Plate
Zone 3 Circular Not Selected Zone 3 Circular Not Selected
Depth to Invert of Outlet Pipe = 2.30 N/A ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = 0.22 N/A f?
Circular Orifice Diameter = 6.40 N/A inches Outlet Orifice Centroid = 0.27 N/A feet
Half-Central Angle of Restrictor Plate on Pipe =| N/A N/A radians
User Input: Spitlway (| lar or T idat) Calculated Parameters for Spillway
Spillway Invert Stage= 4.30 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 0.66 feet
Spillway Crest Length = 3.00 feet Stage at Top of Freeboard = 5.96 feet
Spillway End Stopes = 4.00 H:V Basin Area at Top of Freeboard = 0.17 acres
Freeboard above Max Water Surface = 1.00 feet
Routed Hydrograph Results
X | p—— e — - e — m——
Design Storm Retum Period wacv EURV 2 Year S5 Year 10 Year 25 Year 50 Year 100 Year S00 Year
One-Hour Rainfall Depth (in) = 0.53 1.07 1.19 1.50 1.75 2.00 2.25 2.52 3.14
Calculated Runoff Volume (acre-ft) o 0.061 0.219 0.188 0.244 0.294 0.344 0.384 0.438 0.555
OPTIONAL Override Runoff Volume (acre-ft) =
Inflow Hydrograph Volume (acre-fi) = 0.061 0.219 0.188 0.244 0.294 0.344 0.384 0.437 0.555
Predevelopment Unit Peak Flow, q = 0.00 0.00 0.01 0.02 0.24 0.78 1.07 1.43 2.11
Predevelopment Peak Q (cfs) = 0.0 0.0 . 0.1 .5 .6 2. 2.9 4.3
Peak Inflow Q (cfs) = 1.2 4.2 X 4.7 .6 .. 7. 8.3 10.5
Peak Outflow Q (cfs) = 0.0 0.1 . 0.3 4 X 2. 2.7 4.6
Ratio Peak Outflow to F QS N/A N/A N/A 57 9 1.6 1. 0.9 1.1
Structure Controling Flow = Filtration Media Plate Plate Overflow Grate 1 | Overflow Grate 1 Outlet Plate 1 Outlet Plate 1 Outlet Plate 1 Spillway
Max Velocity through Grate 1 {fps) 5 N/A N/A N/A 0.1 0.5 0.9 0.9 0.9 09
Max Velocity through Grate 2 (fps) 5 N/A N/A N/A N/A N/A N/A N/A N/A N/A
Time to Drain 97% of Inflow Volume (hours) 39 69 66 70 69 68 67 66 64
Time to Drain 99% of Inflow Volume (hours) I 30 72 69 74 73 73 73 72 72
Maximum Ponding Depth (ft) < 1.45 3.44 3.13 3.62 3.75 3.84 3.97 4.21 4.59
Area at Maximum Ponding Depth (acres) 0.05 0.10 0.09 0.10 0.11 0.11 0.11 0.12 0.13
Maximum Volume Stored (acre-ft) = 0.057 0.206 0.177 0.224 0.239 0.247 0.262 0.290 0.338
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Detention Basin Outlet Structure Design
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ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)

Eased on Regulated Criteria for Maximum Altowable Flow Depth and Spread)

Shiloh Mesa MDDP

Inlet 11

STREET
CROWN

Maximum Allowable Width for Spread Behind Curb T 50 It
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) oK = 0.020 fi/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) Naack = 0.013
Height of Curb at Gutter Flow Line Hcure inches
Distance from Curb Face to Street Crown Terown =| ft
Gutter Width = ft
Street Transverse Slope Sy Ut
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 fU/ft) = fUft
Street Longitudinal Slope - Enter 0 for sump condition So = ftift
Manning's Roughness for Street Section (typically between 0.012 and 0.020) NsTREET =
Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm Thax =] 120 16.0 It
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm Auax = 6.0 80 ]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 Qunow =] 7.2 | 14.6 |cts
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’
| INLET ON A CONTINUOUS GRADE |
Version 4.04 Released November 2016
1 Lo (C) A
H-Curb ” H-Vert I
R — w
w
/_’TO/(G‘)/)
F e
MINOR MAJOR
| Colorado Springs D-10-R - Type [ Colorado Springs D-10R__ |
Local Depression (additional to continuous gutter depression ‘a’) aLocaL 4.0 Iinches
Total Number of Units in the Inlet (Grate or Curb Opening) No = 1 l
Length of a Single Unit Inlet (Grate or Curb Opening) Lo = 6.00 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 min. value = 0.5) CrG = N/A N/A
Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) CrC= 0.10 0.10
[Street Hydraulics; OK - Q < Allowable Stree MINOR MAJOR
Total Infet Interception Capacity Qs 1.0 1.9 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) Q, = 0.0 0.4 cfs
Capture Percentage = Q,/Q, = C% = 100 84 %

UD-Inlet_v4.05 (at Grade Inlets).xism, Inlet 11

3/1/2019, 1:20 PM
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ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)

_(-Based on Regulated Criteria for Maximum Allowable Fiow Depth and Spread)

Shiloh Mesa MDDP

Inlet H3

e —
STREET
CROWN

Maximum Allowable Width for Spread Behind Curb
Side Slope Behind Curb (leave blank for no conveyance credit behind curb)
Manning's Roughness Behind Curb (typically between 0.012 and 0.020)

Height of Curb at Gutter Flow Line

Tarcx 7| 50 fl

oK = 0.020 ft/ft
Ngack = 0.013
Heure inches

Distance from Curb Face to Street Crown Terown = ft
Gutter Width =| ft
Street Transverse Slope Sx= fi/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 fuft) o ft/ft
Street Longitudinal Slope - Enter 0 for sump condition So = fUft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) NsTReET =
Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm Thanx = 12.0 16.0 Ift
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm Ouax = 6.0 80 ]inches
Allow Flow Depth at Street Crown (leave blank for no) r 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 Quniow =| 7.2 | 146  |cfs
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’
| INLET ON A CONTINUOUS GRADE |
Version 4.04 Released November 2016
p Lo (C) A
H-Curb ” H-Vert |
N — w
w
/IO/(G)//
MINOR MAJOR
| Colorado Springs D-10-R -l Type =] Colorado Springs D-10-R
It ocal Depression (additional to continuous gutter depression 'a’) BocaL = 40 inches
iTotal Number of Units in the Inlet (Grate or Curb Opening} No =] 1
Length of a Single Unit Inlet (Grate or Curb Opening) b 6.00 1t
Width of a Unit Grate (cannot be greater than W, Gutter Width) W, = N/A ft
Clogging Factor for a Single Unit Grate {typical min. value = 0.5) CrG = N/A N/A
Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) CrC = 0.10 0.10
e 2blo Street Capa MINOR MAJOR
Total Inlet Interception Capacity Q= 1.1 2.0 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) Q= 0.0 0.4 cfs
Capture Percentage = Q,/Q, = C% =] 100 83 %

UD-Inlet_v4.05 (at Grade Inlets).xlsm, Inlet H3

3/1/2019, 1:21 PM
193



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 H1

e ——

STREET
CROWN

t
Maximum Allowable Width for Spread Behind Curb Taack 3| 5.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) Seac = 0.020 fUft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) Naack = 0.013
Height of Curb at Gutter Flow Line Heure =j inches
Distance from Curb Face to Street Crown Tcrown
Gutter Width =| ft
Street Transverse Slope Sx = fift
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) = Ut
Street Longitudinal Slope - Enter 0 for sump condition So 7 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) Nsreet =
Minor Storm Major Storm
Max_ Allowable Spread for Minor & Major Storm Thaax 12.0 16.0 It
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm Auax = 6.0 80 ||nches
Allow Flow Depth at Street Crown (leave blank for no) r j check = yes
MINOR STORM Allowable Capacity is based on Spread Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Spread Criterion Quiow =[ 5.5 | 11.2 |cfs
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 liven on sheet ‘Inlet Management'
| INLET ON A CONTINUOUS GRADE |
Version 4.04 Released November 2016
1 Lo (C) A
H-Curb
” H-Vert I
< = e
w
Lo (G)
MINOR MAJOR
| Colorado Springs D-10-R -| Type =] Colorado Springs D-10-R |
Local Depression (additional to continuous gutter depression ‘a’) Aocal = 4.0 |inches
Total Number of Units in the Inlet (Grate or Curb Opening) No = 1
Length of a Singte Unit Inlet (Grate or Curb Opening) = 8.00 ft
Width of a Unit Grate (cannot be greater than W, Gutter Width) W, = N/A it
Clogging Factor for a Single Unit Grate (typical min. value = 0.5) CrG= N/A N/A
Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) CrC = 0.10 0.10
eet Hydra . owable Street Capa MINOR MAJOR
Total Inlet Interception Capacity Q= 2.0 4.0 cfs
[Total Inlet Carry-Over Flow (flow bypassing inlet) Q= 0.0 1.6 cfs
Capture Percentage = Q/Q, = C% =, 100 71 %

UD-Inlet_v4.05 (at Grade Inlets).xlsm, Inlet H1

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 Aliowable Flow Depth and Spread)
Shiloh Mesa MDDP
Inlet G2

e e
STREET
CROWN
Maximum Allowable Width for Spread Behind Curb Taack =} 5.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) Saack = 0.020 fr/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) Ngack = 0.013
Height of Curb at Gutter Flow Line inches
Distance from Curb Face to Street Crown
Gutter Width ft
Street Transverse Slope fisft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 fi/ft) fi/ft
Street Longitudinal Slope - Enter 0 for sump condition fi/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020)
Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm Toax = 12.0 16.0 It
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm Ayax = 6.0 8.0 Jinches
Allow Flow Depth at Street Crown (leave blank for no) T T check = yes
MINOR STORM Allowable Capacity is based on Spread Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Spread Criterion Quiow =| 7.8 | 15.8 |cfs
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 'Iniet Management’

I INLET ON A CONTINUOUS GRADE |

Version 4.04 Released November 2016

p Lo (C) .

H-Curb Ven |

MINOR MAJOR

| Colorado Springs D-10-R | Type <[ Colorado Springs D-10-R
Local Depression (additional to continuous gutter depression ‘a’) 3 ocaL 7 4.0 inches
Total Number of Units in the Inlet (Grate or Curb Opening) No = 1
Length of a Single Unit Inlet (Grate or Curb Opening) = 12.00 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 min. value = 0.5) CrG = N/A N/A
Clogglng Factor for a Single Unit Curb Openlng (typical min. value = 0.1) CrC = 0.10 0.10
' : MINOR MAJOR
Total lnlet lnterception Capaclty Q= 5.2 8.6 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) Q, = 0.4 4.5 cfs
Capture Percentage = Q,/Q, = C% =i 93 66 %

UD-Inlet_v4.05 (at Grade Inlets).xlsm, Inlet G2 3/1/2019, 1:25 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 G3
}
— e
CROWN
Maximum Allowable Width for Spread Behind Curb Taack = 5.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) = 0.020 fUft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) Naack = 0.013
Height of Curb at Gutter Flow Line Heure = inches
Distance from Curb Face to Street Crown Terown = ft
Gutter Width =| ft
Street Transverse Slope Sx = fift
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 fift) o fft
Street Longitudinal Slope - Enter 0 for sump condition So 5| ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) NsTrReeT =
Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm Thax = 12.0 15.0 ]ﬂ
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm Guax = 6.0 80 Jinches
low Flow Depth at Street Crown (leave blank for no) f T check = yes
MINOR STORM Allowable Capacity is based on Spread Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Spread Criterion Quuow ={ 8.4 I 144 |cts
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'
| INLET ON A CONTINUOUS GRADE |
Version 4.04 Released November 2016
¥ Lo (C) %
H-Curb
H-Vert I
— e
w
Lo (G)
MINOR MAJOR
| Colorado Springs D-10-R | Type = Colorado Springs D-10-R
Local Depression (additional to continuous gutter depression ‘a’) AocaL = 40 inches
Total Number of Units in the Inlet (Grate or Curb Opening) No = 1
Length of a Single Unit Inlet (Grate or Curb Opening) = 12.00 ft
idth of a Unit Grate (cannot be greater than W, Guiter Width) W, = N/A ft
Clogging Factor for a Single Unit Grate (typical min. value = 0.5) CrG= N/A N/A
Cloggmg Factor for a Single Unit Curb Opening (typical min. value = 0.1) CC= 0.10 0.10
IStreet Hydraulics: OK - @ < Allowable Street Capa MINOR MAJOR
|Total Inlet Interception Capacity Qs 4.6 9.0 cfs
! otal Inlet Carry-Over Flow (flow bypassing inlet) Q= 0.2 5.2 cfs
liCapture Percentage = QJQ, = c_'/-u = 97 63 %

UD-Inlet_v4.05 (at Grade Inlets).xism, 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

CROWN

Maximum Allowable Width for Spread Behind Curb Toack = 50 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) = 0.020 fi/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) Naack = 0.013
Height of Curb at Gutter Flow Line Heure = inches
Distance from Curb Face to Street Crown Terown = ft
Gutter Width = ft
Street Transverse Slope Sy = fUft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ftft) o ft/ft
Street Longitudinal Slope - Enter 0 for sump condition So fUft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) NsTrReeT =
Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm Twax = 12.0 150 it
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm Oyax = 6.0 8.0 Jinches
Allow Flow Depth at Street Crown (leave blank for no) r [ check = yes
MINOR STORM Allowable Capacity is based on Spread Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Spread Criterion Quniow =[ 5.5 | 9.5 |cts
IARNING: MINOR STORM max. allowable capacity is less than the design flow given on sheet ‘Inlet Management’
ARNING: MAJOR STORM max. allowable capacity is less than the design flow given on sheet ‘Inlet Management’
L INLET ON A CONTINUOUS GRADE |
Version 4.04 Released November 2016
i Lo {C) A
H-Curb IJ H-Vert
N — w
w
n‘//ﬁ)ﬁ/
rmation (Inpu MINOR MAJOR
Type of Inlet | Colorado Springs D-10-R -| Type=[__ Colorado Springs D-10-R
Local Depression (additional to continuous gutter depression ‘a’) AlocaL = 4.0 inches
Total Number of Units in the Inlet (Grate or Curb Opening) No =] 1
Length of a Single Unit Inlet (Grate or Curb Opening) Le = 12.00 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 min. value = 0.5) CrG N/A N/A
Unit Curb Opening (typical min. value = 0.1) CrC= 0.10 0.10
AB ‘ MINOR MAJOR
Qs 57 9.1 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) Q, = 0.7 5.3 cfs
Capture Percentage = Q/Q, = C% = 89 63 %

UD-Inlet_v4.05 (at Grade Inlets).xism, Inlet G5

3/1/2019, 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 Bepth and Spread)
Shiloh Mesa MDDP

Inlet 0S4
|
T
CROWN
Maximum Allowable Width for Spread Behind Curb Teack 7 12.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) Seack 7| 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) Naacx = 0.020
Height of Curb at Gutter Flow Line Heure =] inches
Distance from Curb Face to Street Crown Terown = ft
Gutter Width =| ft
Street Transverse Slope Sx 3 fft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) = ft/ft
Street Longitudinal Slope - Enter 0 for sump condition So = fi/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) NsTREET =
Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm Tuax = 12.0 21.0 It
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm Auax = 40 6.0 ]inches
low Flow Depth at Street Crown (leave blank for no) T check = yes
MINOR STORM AAlIowable Capacity is based on Depth Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Quiow =f 4.2 | 17.0 |cts
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
1 Lo (C) A
H-Curb
H-Vert
o, Wo
~— — \
w

‘(/ﬁ(’G)/')

S-S . e Ty == MINOR MAJOR
[ Colorado Springs D-10-R ' El Type = Colorado Springs D-10-R
flLocal Depression (additional to continuous gutter depression ‘a’) AocaL 7 40 inches
Total Number of Units in the Inlet (Grate or Curb Opening) No = 2 .
Length of a Single Unit Inlet (Grate or Curb Opening) = 8.00 ft
Width of a Unit Grate (cannot be greater than W, Gutter Width) Wo= N/A ft
Clogging Factor for a Single Unit Grate (typical min. value = 0.5) CrG = N/A N/A
Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) CrC = ELO 0.10
Street Hydraulics; O | able et Capa MINOR MAJOR
Total Infet Interception Capacity Q= 4.0 7.6 cfs
Total inlet Carry-Over Flow (flow bypassing inlet) Q, s 0.0 0.0 cfs
Capture Percentage = Q,/Q, = C% 5 100 100 %
UD-Inlet_v4.05 (at Grade Inlets).xism, Inlet 0S4 3/1/2019, 1:28 PM
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Chapter 8

Inlets

Figure 8-12. Inlet Capacity Chart Sump Conditions, Curb Opening (D-10-R) Inlet
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Q(100) = 2.9 cfs T ; X 5
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May 2014

Drainage Criteria Manual, Volume 1
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Chapter 8

Inlets

Figure 8-12. Inlet Capacity Chart Sump Conditions, Curb Opening (D-10-R) Inlet

D-10-R Inlet
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@ = 4 1
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May 2014 City of Colorado Springs 8-17
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Chapter 8

Inlets

Figure 8-12. Inlet Capacity Chart Sump Conditions, Curb Opening (D-10-R) Inlet

D-10-R Inlet
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Chapter 8

In

lets

Figure 8-12. Inlet Capacity Chart Sump Conditions, Curb Opening (D-10-R) Inlet

12

10

Flow Depth (in)
[+)}

D-10-R Inlet

O | Inlet G1:
Q(5) = 15.3cfs + 0.2 cfs

(Inlet G3 flow-by) = 15.5
< cfs
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cfs (Inlet G3 flow-by) =
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—8' Inlet e 12" Inlet =+ 16' Inlet
May 2014 City of Colorado Springs 8-17
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Chapter 8

Inlets

Figure 8-12. Inlet Capacity Chart Sump Conditions, Curb Opening (D-10-R) Inlet

12
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-
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Q(5)=0.5cfs
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Chapter 8 Inlets

Figure 8-12. Inlet Capacity Chart Sump Conditions, Curb Opening (D-10-R) Inlet

D-10-R Inlet
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Chapter 8 Inlets

Figure 8-12. Inlet Capacity Chart Sump Conditions, Curb Opening (D-10-R) Inlet

D-10-R Inlet
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Chapter 8

Inlets

Figure 8-12. Inlet Capacity Chart Sump Conditions, Curb Opening (D-10-R) Inlet

D-10-R Inlet
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Chapter 8 Inlets

Figure 8-12. Inlet Capacity Chart Sump Conditions, Curb Opening (D-10-R) Inlet

D-10-R Inlet
12 G -
10 1 = /£
.“.‘ (] /
: 1 /
8 —

Existing Inlet W11:
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Channel Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Thursday, Feb 28 2019
DP W2
Circular Highlighted
Diameter (ft) = 1.50 Depth (ft) = 0.59
Q (cfs) = 3.400
Area (sqft) = 0.65
Invert Elev (ft) = 1.00 Velocity (ft/s) = 5.23
Slope (%) = 1.00 Wetted Perim (ft) = 2.04
N-Value = 0.013 Crit Depth, Yc (ft) = 0.71
Top Width (ft) =147
Calculations EGL (ft) = 1.02
Compute by: Known Q
Known Q (cfs) = 3.40
Elev (ft Section
3.00
2.50 ——
2.00 [
A4
1.50 \ — /
1.00
0.50
0 ] 2 3

208
Reach (ft)



Channel Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Thursday, Feb 28 2019
DP W3
Circular Highlighted
Diameter (ft) = 1.50 Depth (ft) = 0.84
Q (cfs) = 6.300
Area (sqft) = 1.02
Invert Elev (ft) = 1.00 Velocity (ft/s) = 6.16
Slope (%) = 1.00 Wetted Perim (ft) = 2.54
N-Value = 0.013 Crit Depth, Yc (ft) = 0.97
Top Width (ft) = 149
Calculations EGL (ft) = 143
Compute by: Known Q
Known Q (cfs) = 6.30
Elev (ft) Section
3.00
2.50 ~—]
2.00
AV \
1.50 \ )
1.00 ]
0.50
0 1 2 3

209
Reach (ft)




Channel Report

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

DP W4 - Pond A Discharge

Circular Highlighted
Diameter (ft) = 1.50 Depth (ft) = 0.71
Q (cfs) = 4.800
Area (sqft) = 0.83
Invert Elev (ft) = 1.00 Velocity (ft/s) = 5.81
Slope (%) = 1.00 Wetted Perim (ft) = 228
N-Value = 0.013 Crit Depth, Yc (ft) = 0.84
Top Width (ft) = 1.50
Calculations EGL (ft) =1.23
Compute by: Known Q
Known Q (cfs) = 4.80
Elev (ft) Section
3.00
2.50 ——
2.00 /
4 \
1.50 /
1.00  —
0.50
0 1 2 3
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Reach (ft)



Channel Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Thursday, Feb 28 2019
DP 0S4
Circular Highlighted
Diameter (ft) = 2.00 Depth (ft) = 1.06
Q (cfs) = 1240
Area (sqft) = 1.70
Invert Elev (ft) = 1.00 Velocity (ft/s) = 7.30
Slope (%) = 1.00 Wetted Perim (ft) = 3.27
N-Value = 0.013 Crit Depth, Yc (ft) = 1.27
Top Width (ft) = 2.00
Calculations EGL (ft) = 1.89
Compute by: Known Q
Known Q (cfs) = 12.40
Elev (ft) Section Depth (ft)
4.00 — 3.00
3.50 2.50
3.00 2.00

2.50 \ 1.50
A4 \

2.00 —=— 1.00
l

1.50 \ / 0.50

1.00 \ 0.00

0.50 -0.50

21
Reach (ft)



Channel Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Thursday, Feb 28 2019
DP W5
Circular Highlighted
Diameter (ft) = 2.00 Depth (ft) = 1.37
Q (cfs) = 18.40
Area (sqft) = 2.29
Invert Elev (ft) = 1.00 Velocity (ft/s) = 8.02
Slope (%) = 1.00 Wetted Perim (ft) = 3.90
N-Value = 0.013 Crit Depth, Yc (ft) = 1.55
Top Width (ft) = 1.86
Calculations EGL (ft) = 237
Compute by: Known Q
Known Q (cfs) = 18.40
Elev (ft) Section Depth (ft)
4.00 3.00
3.50 2.50
3.00 2.00

2.50 \ 1.50

| IS
\

2.00 1.00
1.50 0.50
1.00 \ 0.00
0.50 -0.50

212
Reach (ft)



Channel Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Thursday, Feb 28 2019
DP W6
Circular Highlighted
Diameter (ft) = 2.00 Depth (ft) = 1.44
Q (cfs) = 19.60
Area (sqft) = 243
Invert Elev (ft) = 1.00 Velocity (ft/s) = 8.07
Slope (%) = 1.00 Wetted Perim (ft) = 4.06
N-Value = 0.013 Crit Depth, Yc (ft) = 1.59
Top Width (ft) = 1.79
Calculations EGL (ft) = 245
Compute by: Known Q
Known Q (cfs) = 19.60
Elev (ft) Section Depth (ft)
4.00 3.00
3.50 2.50
3.00 2.00
2.50 £ g % 1.50
2.00 / \ 1.00
1.50 \ / 0.50
1.00 0.00
0.50 -0.50
0 1 2 3 4
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Reach (ft)



Channel Report

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

DP W7-Geraldine WQ Pond

Circular Highlighted
Diameter (ft) = 1.50 Depth (ft) = 0.41
Q (cfs) = 1.700
Area (sqaft) = 0.40
Invert Elev (ft) = 1.00 Velocity (ft/s) = 429
Slope (%) = 1.00 Wetted Perim (ft) = 1.66
N-Value = 0.013 Crit Depth, Yc (ft) = 0.49
Top Width (ft) = 1.34
Calculations EGL (ft) = 0.70
Compute by: Known Q
Known Q (cfs) = 1.70
Elev (ft) Section
3.00
250 -
2.00

1.50 \

1.00 e

0.50
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Reach (ft)



Channel Report

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

DP W8

Circular
Diameter (ft)

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

Calculations

Compute by:
Known Q (cfs)

Elev (ft)

4.00

2.00

1.00
1.00
0.013

Known Q
= 21.30

Section

Highlighted
Depth (ft)

Q (cfs)

Area (sqft)
Velocity (ft/s)
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)

3.00

3.50

3.00

2.50

2.50

2.00

2.00

1.50

1.50

1.00

0.50

1.00

0.50

0.00

Reach (ft)

-0.50

215



Channel Report

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

DP W9-Stub for Lot 10

Circular Highlighted

Diameter (ft) = 1.50 Depth (ft) = 0.51
Q (cfs) = 2.600
Area (sqft) = 0.53

Invert Elev (ft) = 1.00 Velocity (ft/s) = 486

Slope (%) = 1.00 Wetted Perim (ft) = 187

N-Value = 0.013 Crit Depth, Yc (ft) = 0.61
Top Width (ft) = 142

Calculations EGL (ft) = 0.88

Compute by: Known Q

Known Q (cfs) = 2.60

Elev (ft) Section

3.00

2.50 ——

2.00

150 \ o4
1.00 =t
0.50
0 1 2 3

216
Reach (ft)



Channel Report

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

DP W10

Circular
Diameter (ft)

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

Calculations

Compute by:
Known Q (cfs)

Elev (ft)

4.00

2.00

1.00
1.00
0.013

Known Q
= 23.90

Section

Highlighted
Depth (ft)

Q (cfs)

Area (sqft)
Velocity (ft/s)
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)

3.00

3.50

3.00

2.50

2.50

2.00

2.00

1.50

1.00

1.50

1.00

0.50

0.50

0.00

Reach (ft)

-0.50
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Channel Report

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

DP W11-Equivalent of 60inx38in

Circular Highlighted
Diameter (ft) = 4.00 Depth (ft)
Q (cfs)
Area (sqft)
Invert Elev (ft) = 1.00 Velocity (ft/s)
Slope (%) = 0.50 Wetted Perim (ft)
N-Value = 0.013 Crit Depth, Yc (ft)
Top Width (ft)
Calculations EGL (ft)
Compute by: Known Q
Known Q (cfs) = 3440
Elev (ft) Section
6.00
5.00
4.00
3.00
A4
2.00 \ /
1.00 ~
0.00
0 1 2 3 4 2]

Reach (ft)

Thursday, Feb 28 2019

1.61
34.40
4.74
7.26
5.50
1.74
3.92
243

Depth (ft)

5.00

4.00

3.00

2.00

1.00

0.00

-1.00
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Channel Report

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

DP $1

Circular
Diameter (ft)

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

Calculations

Compute by:
Known Q (cfs)

Elev (ft)

5.00

3.50

1.00
0.30
0.013

Known Q
= 51.20

Section

Highlighted
Depth (ft)

Q (cfs)

Area (sqft)
Velocity (ft/s)
Wetted Perim (ft)
Crit Depth, Yc (ft)
Top Width (ft)
EGL (ft)

Thursday, Feb 28 2019

2.67
51.20
7.88
6.50
744
2.24
2.98
3.33

Depth (ft)

4.00

.

4.00

3.00

//

3.00

2.00

2.00

1.00

1.00

0.00

0.00

Reach (ft)

-1.00
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Channel Report

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

Thursday, Feb 28 2019

DP S2 (54in)
Circular Highlighted
Diameter (ft) = 450 Depth (ft) = 3.65
Q (cfs) = 106.60
Area (sqft) = 13.83
Invert Elev (ft) = 1.00 Velocity (ft/s) =771
Slope (%) = 0.30 Wetted Perim (ft) = 10.10
N-Value = 0.013 Crit Depth, Yc (ft) = 3.04
Top Width (ft) = 3.52
Calculations EGL (ft) = 4.57
Compute by: Known Q
Known Q (cfs) = 106.60
Elev (ft) Section Depth (ft)
6.00 5.00
5.00 e 4.00
/- ~
4.00 // 3.00
3.00 2.00
2.00 \ / 74 1.00
1.00 \'-L/ 0.00
0.00 -1.00
0 1 2 3 4 5 7

Reach (ft)
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Channel Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Thursday, Feb 28 2019
DP S2 (60in)
Circular Highlighted
Diameter (ft) = 5.00 Depth (ft) = 3.22
Q (cfs) = 106.60
Area (sqft) = 13.39
Invert Elev (ft) = 1.00 Velocity (ft/s) = 7.96
Slope (%) = 0.30 Wetted Perim (ft) = 932
N-Value = 0.013 Crit Depth, Yc (ft) = 2.94
Top Width (ft) = 4.79
Calculations EGL (ft) = 4.21
Compute by: Known Q
Known Q (cfs) = 106.60
Elev (ft) Section Depth (ft)
7.00 6.00
6.00 ] 5.00

5.00 / \ 4.00
Tl N

4.00 3.00

3.00 2.00

2.00 \ / 1.00

1.00

0.00

0.00 -1.00
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Channel Report

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

DP S3 Pond CH Discharge

Circular

Diameter (ft) = 3.00
Invert Elev (ft) = 1.00
Slope (%) = 0.30
N-Value = 0.013
Calculations

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

Highlighted
Depth (ft)

Q (cfs)

Area (sqft)
Velocity (ft/s)
Wetted Perim (ft)
Crit Depth, Yc (ft)
Top Width (ft)
EGL (ft)

Elev (ft) Section

5.00

4.00 —

3.00 { \
2.00 \ /

\ - /

1.00 —

0.00

0 1 2 3 4

Reach (ft)

Thursday, Feb 28 2019

0.71
4.500
1.29
3.48
3.06
0.66
2.56
0.90

Depth (ft)

4.00

3.00

2.00

1.00

0.00

-1.00
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Channel Report

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

DP S5

Circular

Diameter (ft) = 3.00
Invert Elev (ft) = 1.00
Slope (%) = 1.00
N-Value = 0.013
Calculations

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

Highlighted
Depth (ft)

Q (cfs)

Area (sqft)
Velocity (ft/s)
Wetted Perim (ft)
Crit Depth, Yc (ft)
Top Width (ft)
EGL (ft)

Elev (ft) Section
5.00
4.00 —
3.00 ( \
2.00 \ )
\\ - //
1.00 s
0.00
0 1 2 3 4

Reach (ft)

Thursday, Feb 28 2019

0.64
6.600
1.12
5.90
2.89
0.81
2.47
1.18

Depth (ft)

4.00

3.00

2.00

1.00

0.00

-1.00
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Channel Report

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

DP S6 (18in Crossroad lateral)

Circular Highlighted

Diameter (ft) = 1.50 Depth (ft) = 0.90
Q (cfs) = 13.10
Area (sqft) = 1.1

Invert Elev (ft) = 1.00 Velocity (ft/s) = 11.80

Slope (%) = 3.50 Wetted Perim (ft) = 2.66

N-Value = 0.013 Crit Depth, Yc (ft) = 1.36
Top Width (ft) = 147

Calculations EGL (ft) = 3.06

Compute by: Known Q

Known Q (cfs) = 13.10

Elev (ft) Section

3.00

2.50 ——

2.00 A v 4 \

1.50 \

1.00 —

0.50

224

Reach (ft)



Channel Report

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

Thursday, Feb 28 2019

DP S6 (42in)
Circular Highlighted
Diameter (ft) = 3.50 Depth (ft) =117
Q (cfs) = 24.10
Area (sqft) = 2.83
Invert Elev (ft) = 1.00 Velocity (ft/s) = 8.52
Slope (%) = 1.00 Wetted Perim (ft) = 432
N-Value = 0.013 Crit Depth, Yc (ft) = 1.51
Top Width (ft) = 3.30
Calculations EGL (ft) = 2.30
Compute by: Known Q
Known Q (cfs) = 24.10
Elev (ft) Section Depth (ft)
5.00 4.00
4.00 3.00
3.00 2.00
\ 4
2.00 \ = // 1.00
1.00 \4/ 0.00
0.00 -1.00
0 1 2 3 4 6

Reach (ft)
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Channel Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Thursday, Feb 28 2019
S7
Circular Highlighted
Diameter (ft) = 3.50 Depth (ft) = 2.18
Q (cfs) = 52.50
Area (sqft) = 6.31
Invert Elev (ft) = 1.00 Velocity (ft/s) = 8.33
Slope (%) = 2.00 Wetted Perim (ft) = 6.37
N-Value = 0.025 Crit Depth, Yc (ft) = 2.27
Top Width (ft) = 3.39
Calculations EGL (ft) = 3.26
Compute by: Known Q
Known Q (cfs) = 52.50
Elev (ft) Section Depth (ft)
5.00 4.00
/\\
4.00 / 3.00
A4
3.00 — \ 2.00

2.00 \ 1.00
e \ 4/

0.00

0.00 -1.00
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Channel Report

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

S8
Circular Highlighted
Diameter (ft) = 4.00 Depth (ft)
Q (cfs)
Area (sqft)
Invert Elev (ft) = 1.00 Velocity (ft/s)
Slope (%) = 1.30 Wetted Perim (ft)
N-Value = 0.013 Crit Depth, Yc (ft)
Top Width (ft)
Calculations EGL (ft)
Compute by: Known Q
Known Q (cfs) = 53.80
Elev (ft Section
6.00
5.00
/ B
4.00 // \
3.00
4
2.00 \\ //
1.00 ~~
0.00
0 1 2 3 4 5

Reach (ft)

Thursday, Feb 28 2019

1.58
53.80
4.62
11.64
544
2.20
3.91
3.69

Depth (ft)

5.00

4.00

3.00

2.00

1.00

0.00

-1.00
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Channel Report

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

S9 (18in 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 (ft/s) = 6.66

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

N-Value = 0.013 Crit Depth, Yc (ft) =117
Top Width (ft) = 1.35

Calculations EGL (ft) = 1.76

Compute by: Known Q

Known Q (cfs) = 9.00

Elev (ft) Section

3.00

2.50 ///////__,———-__

hv e

2.00 f — A\

1.50

1.00 e

0.50

0 1 2 3
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Channel Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, inc. Thursday, Feb 28 2019
S9 (30in)
Circular Highlighted
Diameter (ft) = 2.50 Depth (ft) = 1.30
Q (cfs) = 2410
Area (sqft) = 2.59
Invert Elev (ft) = 1.00 Velocity (ft/s) = 9.30
Slope (%) = 1.20 Wetted Perim (ft) = 4.04
N-Value = 0.013 _ Crit Depth, Yc (ft) = 1.68
Top Width (ft) = 2.50
Calculations EGL (ft) = 2.64
Compute by: Known Q
Known Q (cfs) = 2410
Elev (ft) Section
4.00
3.50 ,\
- / \
2.50
v \
2.00
- \ /
100 \/
0.50
0] 1 2 3 4 5
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Channel Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Thursday, Feb 28 2019
S10 (36in)
Circular Highlighted
Diameter (ft) = 3.00 Depth (ft) = 0.80
Q (cfs) = 10.50
Area (sqft) = 1.53
Invert Elev (ft) = 1.00 Velocity (ft/s) = 6.86
Slope (%) = 1.00 Wetted Perim (ft) = 3.27
N-Value = 0.013 Crit Depth, Yc (ft) = 1.02
Top Width (ft) = 2.66
Calculations EGL (ft) = 153
Compute by: Known Q
Known Q (cfs) = 10.50
Elev (ft) Section Depth (ft)
5.00 4.00
4.00 ———— 3.00
3.00 ( 2.00
2.00 1.
\ ~ 7 00
1.00 e 0.00
0.00 -1.00
0 1 2 3 4 5
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Channel Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Thursday, Feb 28 2019
S10 (42in)
Circular Highlighted
Diameter (ft) = 3.50 Depth (ft) = 2.38
Q (cfs) = 80.90
Area (sqft) = 6.97
Invert Elev (ft) = 1.00 Velocity (ft/s) = 11.60
Slope (%) = 1.00 Wetted Perim (ft) = 6.79
N-Value = 0.013 Crit Depth, Yc (ft) = 2.81
Top Width (ft) = 3.26
Calculations EGL (ft) = 447
Compute by: Known Q
Known Q (cfs) = 80.90
Elev (ft) Section Depth (ft)
5.00 4.00

[ |

3.00 \ 2.00

2.00 \ 1.00

1.00

0.00

0.00 -1.00
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Channel Report

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

$11 (36in)

Circular

Diameter (ft) = 3.00
Invert Elev (ft) = 1.00
Slope (%) = 0.60
N-Value = 0.013
Calculations

Compute by: Known Q
Known Q (cfs) = 20.30

Highlighted
Depth (ft)

Q (cfs)

Area (sqft)
Velocity (ft/s)
Wetted Perim (ft)
Crit Depth, Yc (ft)
Top Width (ft)
EGL (ft)

Elev (ft) Section

5.00

4.00 ———

3.00 ( \

AV

2.00

1.00 e

0.00

0 1 2 3 4

Reach (ft)

Thursday, Feb 28 2019

1.31
20.30
297
6.83
433
1.45
2.98
2.04

Depth (ft)

4.00

3.00

2.00

1.00

0.00

-1.00
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100-Year; 99%; 120 Hours
Table - Node Pond_CH

Days

Hours
0:58:00
1:57:00
2:57:00
3:57:00
4:57:00
5:57.00
6:57:00
7:57:00
8:57:00
9:57:00

10:57:00
11:57:00
12:57:00
13:57:00
14:57:00
15:57:00
16:57:00
18:57:00
19:57:00
20:57:00
21:57:00
22:57:00
23:57:00
0:57:00
1:57:00
2:57:.00
3:57:00
4:57:00
5:57:00
6:57.00
7:57:00
8:57:00
9:57:00
10:57:00

Volume
(ft3)

133973.9
161917.5
153814.7
140611.7
127868
115841.8
104655.9
94341.31
84973.3
76583.84
69373.15
63426.28
58474.19
54312.96
50783.46
47761.81
45152.64
40891.32
39134.98
37574.15
36176.3
34913.73
33763.54
32706.29
31724.71
30802.77
29924.23
29066.82
28215.06
27368.58
26527.42
25691.63
24861.24
24036.29

Max Volume(CF)= 162421.1

Total Hours % Remaining

0

OO0 ~NGOUVEBE WNR

W W W W WNNNNNNNDNDNDNRSRRR B B B B 2
B W NP OWOBONOOUBEWNIEOWLOWOO UV E WNIFO

82.5
99.7
94.7
86.6
78.7
71.3
64.4
58.1
52.3
47.2
42.7
39.1
36.0
334
313
294
27.8
25.2
24.1
23.1
22.3
21.5
20.8
20.1
19.5
19.0
184
17.9
17.4
16.9
16.3
15.8
153
148

S-Year: 97%; 72 Hours

Table - Node Pond_CH

Days

o
0
0
0
0
0
0
0
0
0
0
0
0
0
0
o
0
0
0
0
0
0
0
1
1
1
1
1
1
1
1
1
1
1

Hours
0:58:00
1:57:00
2:57:00
3:57:00
4:57:00
5:57:00
6:57:00
7:57:00
8:57:00
9:57.00

10:57:00
11:57:00
12:57:00
13:57:00
14:57:00
15:57:00
16:57:00
18:57:00
19:57:00
20:57:00
21:57:00
22:57:00
23:57:00
0:57:00
1:57:00
2:57:00
3:57.00
4:57:00
5:57:00
6:57:00
7:57:00
8:57:00
9:57:00
10:57:00

Volume
(ft3)

57263.98
73176.05
69754.41
64100.58
59152.72
54938.88
51345.74
48262.73
45598.11

43279
41245.86
39452.89
37860.71
36436.32
35151.42
33982.43
32909.61
30983.73
30098.69
29239.79
28387.54
27540.48
26698.66
25862.13
25030.96
24205.18
23384.84
22569.98
21760.64
20956.83
20158.54
19365.73
18578.38
17796.83

20190207 SWMM Output_PondCH (with WQCV and EURV).xIsx

Max Volume(CF)= 73423.81

Total Hours % Remaining

0

W o NN WA WNPR

WWWWWRNNRNNNRNRNRNDNNIERR IS B |23 2 (2 2
PLUNROOVUOINYNIATUNDEWNRO WONROGOUDDMWNERO

78.0
99.7
95.0
873
80.6
74.8
69.9
65.7
62.1
58.9
56.2
53.7
51.6
49.6
47.9
46.3
448
42.2
410
39.8
38.7
375
36.4
35.2
341
33.0
31.8
30.7
29.6
28.5
275
26.4
25.3
24.2
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20190207 SWMM Output_PondCH (with WQCV and EURV).xIsx

o L ] d —d
1 11:57:00 23216.83 35 143 1 11:57:00 17021.16 35 23.2
1 12:57:00 22402.88 36 13.8 1 12:57:.00 16251.53 36 221
1 13:57:00 21594.49 37 133 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 39 123 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 41 113 1 17:57:00 12502.86 41 17.0
1 18:57:00 17635.74 42 10.9 1 18:57:00 117745 42 16.0
1 19:57:00 16861.18 43 104 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 85
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 208345 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 34 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 19 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 r 3 0:57:00 0.41 72 0.0|
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L L B 1 J | |

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
0 0:58:.00 38791.22 o] 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 5 825 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 23 443 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 25 413 1 1:57:00 20920.85 25 434
1 2:57:00 21334.56 26 39.8 1 2:57:00 20123.02 26 418
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 31 324 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
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L —J d _d
1 11:57:00 14334.65 35 26.7 1 11:57:00 13206.72 35 27.4
1 12:57:00 13588.4 36 253 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 39 214
1 16:57:00 10676.66 40 19.9 1 16:57:00 9606.96 40 20.0'
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 44 143
1 21:57:00 7225.03 45 135 1 21:57:.00 6228.1 45 129
1 22:57:00 6564.08 46 12.2 1 22:57:00 5584.56 46 116
1 23:57:00 5914.4 47 11.0 1 23:57:00 4953.71 47 103
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 54
2 4:57:00 2877.53 52 5.4 2 4:57:00 2061.81 52 43
2 5:57:.00 2330.34 53 43 2 5:57:00 1569.68 53 33
2 6:57:00 1817.95 54 3.4 2 6:57:00 1121.34 54 23
2 7:57:00 1346.24 55 2.5 2 7:57:00 724.87 55 15
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 03
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 13 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 0.68 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 22:57:00 031 70 0.0
2 23:57:00 0.32 71 0.0
3 0:5/:00  0.29 72 0.0}
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L i | - L L
100-Year; 99%; 120 Hours 5-Year: 97%; 72 Hours
Table - Node Pond_14 Max Volume(CF)= 110571 Table - Node Pond_14
Volume

Days Hours (ft3) Total Hours % Remaining Days
0 0:58:00 105975.7 0 95.8 0 0:58:00
0 1:57:00 99319.23 1 89.8 0 1:57:00
0 2:57:00 92359.48 2 83.5 0 2:57:00
0 3:57:00 88293.87 3 79.9 0 3:57:00
0 4:57:00 83788.48 4 75.8 0 4:57:00
0 5:57:00 78847.13 5 71.3 0 5:57:00
0 6:57:00 73544.99 6 66.5 0 6:57:00
0 7:57:00 67972.25 7 61.5 0 7:57:00
0 8:57:00 62140.84 8 56.2 0 8:57:00
0 9:57:00 56110.07 9 50.7 0 9:57:00
0 10:57:00 49868.98 10 451 0 10:57:00
0 11:57:00 43439.5 11 393 0 11:57:00
0 12:57:00 37197.02 12 33.6 0 12:57:00
0 13:57:00 31438.77 13 28.4 0 13:57:00
0 14:57:00 26356.93 14 23.8 0 14:57:00
0 15:57:.00 22131.02 15 20.0 0 15:57:00
0 16:57:00 18891.68 16 17.1 0 16:57:00
0 18:57:00 15648.35 18 14.2 0 18:57:00
0 19:57:00 14998.73 19 13.6 0 19:57:00
0 20:57:00 14541.42 20 13.2 0 20:57:00
0 21:57:00 14178.68 21 12.8 0 21:57:00
0 22:57:.00 13867.4 22 125 0 22:57:00
0 23:57:00 13584.61 23 12.3 0 23:57:00
1 0:57:00 13313.93 24 12.0 1 0:57:00
1 1:57:00 13029.57 25 11.8 1 1:57:00
1 2:57:00 12713.28 26 115 1 2:57:00
1 3:57:00 12382.19 27 11.2 1 3:57:00
1 4:57:00 12062 28 10.9 1 4:57:00
1 5:57:00 11772.68 29 10.6 1 5:57:00
1 6:57:00 1151044 30 104 1 6:57:00
1 7:57:00 11271.19 31 10.2 1 7:57:00
1 8:57:00 11051.34 32 10.0 1 8:57:00
1 9:57:00 10848.03 33 9.8 1 9:57:00
1 10:57:00 10658.45 34 9.6 1 10:57:00
1 11:57:00 10480.53 35 9.5 1 11:57:00
1 12:57:00 10312.51 36 9.3 1 12:57:00
1 13:57:00 10152.62 37 9.2 1 13:57:00
1 14:57:00 9999.23 38 9.0 1 14:57:00
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Volume

45484.04
55373.26
51557.36
45199.51
38815.55
32869.85
27560.45
23088.24
19580.57
17137.95
15845.24
15120.75
14630.04
14250.33
13929.51
13641.85
13369.99
12781.06
12451.59
12126.39
11831.08
11563.73
11320.13
11096.65
10890.15
10697.97
10517.78
10347.87
10186.43
10031.82
9882.45
9736.63
9591.96
9447.16
9302.24
9157.17
9011.9
8866.38

Max Volume(CF)=

W o NGO h_ WNPEP O

WWWWWWWWWNNRNRNNNNRNRNRNIRIRIRRR|2 P B B
P APV DWW ROV LOATUNEWNROOOOOUNSAWNPRPLO

% Remaining

82.0
99.8
93.0
81.5
70.0
59.3
49.7
41.6
35.3
30.9
28.6
27.3
26.4
25.7
25.1
24.6
24.1
23.0
225
219
213
20.9
204
20.0
19.6
19.3
19.0
18.7
18.4
18.1
17.8
17.6
17.3
17.0
16.8
16.5
16.2
16.0

55459
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15:57:00
16:57:00
17:57:00
18:57:00
19:57:00
20:57:00
21:57:00
22:57:00
23:57:00
0:57:00
1:57:00
2:57.00
3:57:00
4:57:00
5:57:00
6:57:00
7:57:00
8:57:00
9:57:00
10:57:00
11:57:00
12:57:00
13:57:00
14:57:00
15:57:00
16:57:00
17:57.00
18:57:00
19:57:00
20:57:00
21:57:00
22:57:00
23:57:00
0:57:00
1:57:00
2:57:00
3:57.00
4:57:00
5:57:00
6:57:00
7:57:00
8:57:00

9850.74
9705.38
9560.67
9415.83
9270.88
9125.78
8980.46
8834.88
8688.97
8542.66
8395.87
8248.51
8100.48
7951.65

7801.9
7651.08
7498.99
7345.42

7190.1

7032.7

6872.8
6709.85
6543.09
6371.45
6193.22
6005.33
5801.38
5576.31

5327.3
5050.01
4736.89
4372.25
3928.82
3489.74
3104.93
2769.07
2458.45
2159.55
1870.24
1600.02
1358.42
1148.56

39
40
41
42
43

45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63

65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80

20190207 SWMM Output_Pond14 (with WQCV and EURV).xlsx

8.9
8.8
8.6
8.5
8.4
83
8.1
8.0
7.9
7.7
7.6
7.5
7.3
7.2
7.1
6.9
6.8
6.6
6.5
6.4
6.2
6.1
5.9
5.8
5.6
5.4
5.2
5.0
4.8
4.6
4.3
4.0
3.6
3.2
2.8
2.5
2.2
2.0
1.7
14
1.2
1.0

1 15:57:00 8720.53 39 15.7
1 16:57:00 8574.29 40 15.5
1 17:57:00 8427.59 a1 15.2
1 18:57:00 8280.34 42 14.9
1 19:57:00 8132.44 43 14.7
1 20:57:00 7983.77 a4 14.4
1 21:57:00 7834.2 45 14.1
1 22:57:00 7683.59 46 13.9
1 23:57:00 7531.75 47 13.6
2 0:57:00 7378.49 a8 13.3
2 1:57:00 7223.53 49 13.0
2 2:57:00 7066.57 50 12.7
2 3:57:00 6907.2 51 12.5
2 4:57:00 6744.91 52 12.2
2 5:57:00 6578.99 53 11.9
2 6:57:00 6408.45 54 116
2 7:57:00 6231.76 55 11.2
2 8:57:00 6046.24 56 10.9
2 9:57:00 5846.23 57 10.5
2 10:57:00 5625.74 58 10.1
2 11:57:00 5382 59 9.7
2 12:57:00 5111.07 60 9.2
2 13:57:00 4806.3 61 8.7
2 14:57:00 4454.42 62 8.0
2 15:57:00 4025.71 63 7.3
2 16:57:00 3577.67 64 6.5
2 17:57:00 3181.11 65 5.7
2 18:57:00 2836.39 66 51
2 19:57:00 2522.68 67 4.5
2 20:57:00 22214 68 4.0
2 21:57:00 1930.16 69 3.5
2 22:57:00 1654.54 70 3.0
2 23:57:00 1406.66 71 2.5
3 0:57:00 1189.89 72 2.1
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EURV 97% 72 Hours
Table - Node Pond_14

Days

R R R R R R R R R RRBRRBRROODOODODOOOODOOODOODOOOOO0OOOO

Hours

0:58:00
1:57:00
2:57:.00
3:57:00
4:57:00
5:57:00
6:57:00
7:57:00
8:57:00
9:57:00
10:57:00
11:57:00
12:57:00
13:57:00
14:57:00
15:57:00
16:57:00
18:57:00
19:57:00
20:57:00
21:57:00
22:57:00
23:57:00
0:57:00
1:57:00
2:57:00
3:57:00
4:57:00
5:57:00
6:57:00
7:57.00
8:57:00
9:57:00
10:57.00
11:57:00
12:57:00
13:57:00
14:57:00

Volume

(ft3)

31682.31
36913.02
32471.46
27144.16
22597.84
19117.33
16796.02
15616.51
14936.86
14469.36
14103.85
13792.35
13509.69
13236.05
12940.05
12616.49
12284.75
11693.48
11438.66
11205.69
10991.09
10792.15
10606.13
10431.3
10265.81
10107.95
9956.11
9808.68
9663.69
9518.87
9373.93
9228.85
9083.59
8938.1
8792.32
8646.19
8499.62
8352.55

Total Hours

WQCV: 40 Hours Minimum

Max Volume(CF)= 37432

% Remaining Days

0 846

1 98.6

2 86.7

3 725

4 60.4

S 51.1

6 449

7 41.7

8 39.9

9 38.7
10 37.7
11 36.8
12 36.1
13 354
14 34.6
15 33.7
16 328
18 31.2
19 30.6
20 29.9
21 29.4
22 28.8
23 28.3
24 279
25 27.4
26 27.0
27 26.6
28 26.2
29 25.8
30 254
31 25.0
32 24.7
33 24.3
34 23.9
35 235
36 23.1
37 22.7
38 223
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R R R R R R P RPRPRRRRRRRLROOOODOODODODODOO0DO0OO0O0O00O0ODO0O0O0OO0OOO

Table - Node Pond_14

0:58:00
1:57:00
2:57:00
3:57:00
4:57:00
5:57:00
6:57:00
7:57:00
8:57:00
9:57:00
10:57:00
11:57:00
12:57:00
13:57:00
14:57:00
15:57:00
16:57:00
18:57:00
19:57:00
20:57:00
21:57:00
22:57:00
23:57:00
0:57:00
1:57:00
2:57.00
3:57:00
4:57:00
5:57:00
6:57:00
7:57:00
8:57:00
9:57:00
10:57:00
11:57:00
12:57:00
13:57:00
14:57:00

Volume

10828.46
35880.02
30888.3
25349.32
20876.71
17681.46
15909.93
15009.73
14449.78
14042.41
13710.59
13415.9
13127.85
12812.58
12479.34
12151.41
11853.55
11338.39
11113.09
10905.01
10711.48
10530.05
10359.04
10196.64
10041.18
9891.08
9744.64
9599.5
9454.24
9308.87
9163.35
9017.63
8871.66
8725.36
8578.69
8431.55
8283.86
8135.52

Max Volume(CF)=
% Remaining

0 30.2
1 100.0
2 86.1
3 70.7
4 58.2
5 49.3
6 443
7 41.8
8 40.3
9 39.1
10 38.2
11 37.4
12 36.6
13 35.7
14 34.8
15 339
16 33.0
18 31.6
19 31.0
20 304
21 29.9
22 29.3
23 289
24 28.4
25 28.0
26 27.6
27 27.2
28 26.8
29 26.3
30 25.9
31 25.5
32 25.1
33 24.7
34 24.3
35 23.9
36 23.5
37 23.1
38 22.7

35880
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1 15:57:00 8204.87 39 21.9
1 16:57:00 8056.49 40 215
1 17:57:00 7907.27 41 21.1
1 18:57:00 7757.08 42 20.7
1 19:57:00 7605.76 43 20.3
1 20:57:00 7453.1 44 19.9
1 21:57:00 7298.89 45 195
1 22:57:00 7142.83 46 191
1 23:57:00 6984.57 47 18.7
2 0:57:00 6823.65 48 18.2
2 1:57:00 6659.47 49 17.8
2 2:57:00 6491.18 50 17.3
2 3:57:00 6317.56 51 16.9
2 4:57:00 6136.59 52 164
2 5:57:00 5944.35 53 159
2 6:57:00 5733.83 54 15.3
2 7:57:00 5501.39 55 147
2 8:57:00 5243.86 56 140
2 9:57:00 4956.1 57 13.2
2 10:57:00 4628.76 58 124
2 11:57:00 4240.04 59 113
2 12:57:00 3785.07 60 10.1
2 13:57:00 3362.03 61 2.0
2 14:57:00 2994.3 62 8.0
2 15:57:00 2669.63 63 7.1
2 16:57:00 2362.78 64 6.3
2 17:57:00 2067.31 65 5.5
2 18:57:00 1782.13 66 4.8
2 19:57:00 1520.52 67 4.1
2 20:57:00 1288.65 68 34
2 21:57:00 1089.44 69 29
2 22:57:00 926.12 70 2.5
2 23:57.00 803.13 71 2.1
3 0:57:00 725.64 72 1.9|
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1 15:57:00 7986.41 39 22.3
1 16:57:00 7836.42 40 21.8|
1 17:57:00 7685.38 41 214
1 18:57.00 7533.11 42 21.0
1 19:57:00 7379.41 43 20.6
1 20:57:00 7224.02 44 20.1
1 21:57:00 7066.61 45 19.7
1 22:57:00 6906.79 46 19.2
1 23:57:00 6744.02 47 18.8
2 0:57:00 6577.61 48 18.3
2 1:57:00 6406.53 49 17.9
2 2:57:00 6229.21 50 17.4
2 3:57:00 6042.92 51 16.8
2 4:57:00 5841.83 52 16.3
2 5:57:00 5620.13 53 15.7
2 6:57:00 5375.04 54 15.0
2 7:57:00 5102.56 55 14.2
2 8:57:00 4795.86 56 134
2 9:57:00 4441.21 57 124
2 10:57:00 4008.93 58 11.2
2 11:57:00 3562.06 59 9.9
2 12:57:00 3167.54 60 8.8
2 13:57:00 2824.44 61 79
2 14:57:00 2511.35 62 7.0
2 15:57.00 2210.51 63 6.2
2 16:57:00 1919.59 64 54
2 17:57:00 1644.91 65 4.6
2 18:57:00 1398.13 66 3.9
2 19:57:00 1182.57 67 33
2 20:57.00 1001.29 68 2.8
2 21:57:00 857.63 69 24
2 22:57:00 758.86 70 2.1
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SWMM Model 2-Hour Storm Inputs

1-Hour Depthf| 0.43 | 1.07 ] 119 | 150 | 1.75 | 2.00 | 2.25 | 2.52 | 314
CO Springs Multiplier time wQcv EURV 2 Year SYear | 10VYear | 25Year | 50 Year | 100 Year | 500 Year
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 0.842 0.947 1.061 1.322
0.712 0:40 0.306 0.762 0.847 1.068 1.246 1.424 1.602 1.794 2.236
0.824 0:45 0.354 0.882 0.981 1.236 1.442 1.648 1.854 2.076 2.587
0.892 0:50 0.384 0.954 1.061 1.338 1.561 1.784 2.007 2.248 2.801
0.935 0:55 0.402 1.000 1.113 1.403 1.636 1.870 2.104 2.356 2.936
0.972 1:00 0.418 1.040 1.157 1.458 1.701 1.944 2.187 2.449 3.052
1.004 1.05 0.432 1.074 1.195 1.506 1.757 2.008 2.259 2.530 3.153
1.018 1:10 0.438 1.089 1.211 1.527 1.782 2.036 2.291 2.565 3.197
1.03 1:15 0.443 1.102 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 2412 2.701 3.366
1.082 1:40 0.465 1.158 1.288 1.623 1.894 2.164 2435 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
11 1:50 0.473 1177 1.309 1.650 1.925 2.200 2475 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 2518 2.820 3.514
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And Final Drainage Report for Shiloh Mesa Commercial Filing No. | July 2019

APPENDIX B

STANDARD DESIGN CHARTS AND TABLES

Matrix Design Group, Inc., 2019©
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Chapter 6 Hydrology

Table 6-6. Runoff Coefficients for Rational Method
(Source: UDFCD 2001)

Land Use or Surface Percent SisicHicosidents
Characteristics Impervious 2-year S-year 10-year 25-year 50-year 100-year
HSG ARB | HSG C&D | HSG ABB | HSG C&D | HSG ARB | HSG CAD | HSG A&SB | HSG CB&O | HSG A&B | HSG C&D | HSG A&B | HSG C&D
Business
Commercial Areas 95 0.79 0.80 - 0.82 0.83 0.84 0.85 0.87 0.87 0.88 0.89
Neighborhood Areas 70 0.45 0.49 - 0.53 0.53 0.57 0.58 0.62 0.60 0.65 0.68
{Residential
1/8 Acre or less 65 0.41 0.45 l 0.49 0.49 0.54 0.54 0.59 0.57 0.62 j 0.65
1/4 Acre 40 0.23 0.28 0.30 0.35 0.36 0.42 0.42 0.50 0.46 0.54 0.50 0.58
1/3 Acre 30 0.18 0.22 0.25 0.30 0.32 0.38 0.39 0.47 0.43 0.52 0.47 0.57
1/2 Acre 25 0.15 0.20 0.22 0.28 0.30 0.36 0.37 0.46 0.41 0.51 0.46 0.56
1Acre 20 0.12 0.17 0.20 0.26 0.27 0.34 0.35 0.44 0.40 0.50 0.44 0.55
Industrial
Light Areas 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
Heavy Areas 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
Parks and Cemeteries 7 0.05 0.09 - 0.19 0.20 0.29 0.30 0.40 0.34 0.46 0.52
Playgrounds 13 0.07 0.13 0.16 0.23 0.24 0.31 0.32 0.42 0.37 0.48 0.41 0.54
Railroad Yard Areas 40 0.23 0.28 0.30 0.35 0.36 0.42 0.42 0.50 0.46 0.54 0.50 0.58

Undeveloped Areas
Historic Flow Analysis--

Greenbelts, Agriculture : 0.03 0.05 10.09) 0.16 0.17 0.26 0.26 0.38 0.31 0.45 036 0.51

Pasture/Meadow 0 0.02 0.04 0.08 0.15 0.15 0.25 0.2% 0.37 0.30 0.44 0.35 0.50

Forest 0 0.02 0.04 0.08 0.15 0.15 0.25 0.25 0.37 0.30 0.44 0.35 0.50

Exposed Rock 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

Offsite Flow Analysis (when a5

landuse is undefined) 0.26 0.31 0.32 0.37 0.38 0.44 0.44 0.51 0.48 0.55 0.51 0.59
{Streets

Paved 100 0.89 0.8 s 0.90 0.92 0.92 0.94 0.94 0.95 0.95 am 0.96

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 0.04 0.08 0.15 0.15 0.25 0.25 0.37 0.30 0.44 0.35 0.50

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 (¢.) consists of an initial time or overland flow time (#)) plus the
travel time (#,) in the storm sewer, paved gutter, roadside drainage ditch, or drainage channel. For non-
urban areas, the time of concentration consists of an overland flow time (#,) plus the time of travel in a
concentrated form, such as a swale or drainageway. The travel portion (#,) 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 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 mi’

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 11
distribution shows that it produces results reasonably comparably to recorded flow data. Therefore,
the NRCS 24-hour Type II distribution has replaced the Type lla 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.
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Figure 6-25. Estimate of Average Concentrated Shallow Flow
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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 FeelAcre Fee/Acre Acre
19th Street 1964 $4,030
21st Street 1977 $6,151
Bear Creek 1980 $3,959 $373
| Big Johnson, Crews 1991 $15,316 $1,259 $241
Black Squirrel Creek 1989 $14,302 $1,603 $789
Camp Creek 1964 $2,270
Cottonwood Creek! ,? 2000 $13,923 $1,130 $723
Douglas Creek 1981 $12,728 $285
Dry Creek® 1966 $0.00
Elkhorn Basin* n/a $0.00
Fishers Canyon® 1991 $0.00
Fountain Creek® n/a VAR
Jimmy Camp Creek 2015 $7,975 $2,599
Kettle Creek’ Old Ranch Trib. 2001 $0.00
Little Johnson 1988 $13,367 $1,227
Mesa 1986 $10,699
Middle Tributary 1987 $6,995 $1,121
Miscellaneous® n/a $11,905
Monument Branch'? 1987 $0.00
North Rockrimmon 1973 $6,152
Park Vista (MDDP) 2004 $17,135
Peterson Field 1984 $12,925 $595
Pine Creek® 1988 $0.00
Pope's Bluff 1976 $4,096 $701
Pulpit Rock 1968 $6,784
Sand Creek'° 1996 $12,645 $761 $1,070 $3,676 $1,333
Shooks Run'! 1994 $0.00
Smith Creek 2 2002 $0.00
South Rockrimmon 1976 $4,810
Southwest Area 1984 $13,467
Spring Creek 1968 $10,609
Templeton Gap 1977 $6,997 $77
Windmill Guich 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).

1 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

3 Dry Creek is a closed basin per City Council Resolution No.118-08 on June 24, 2008

4 Elkhorn Basin is a closed basin per the Annexation Agreements for the area.
5 Fishers Canyon is a closed basin per City Council Resolution No. 74-08 on April 22, 2008.
SPursuant 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 Channe! 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 rights 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.
7 Kettle Creek Old Ranch Tributary is a closed basin per City Counci! Resolution 139-02 on August 27, 2002.
8 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.
%Sand 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

2 Monument Branch Basin is a closed basin per City Council Res. 177-10 on October 12, 2010
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Master Development Drainage Plan Amendment for Shiloh Mesa at Woodmen Heights
And Final Drainage Report for Shiloh Mesa Commercial Filing No. | July 2019
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III. EXISTING FACILITIES

A. Previous Analysis 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 Development Drainage Plan for Woodmen Heights
(Classic MDDP), by Classic Consulting Engineers and Surveyors, dated June 2004, and more
recently The Master Development Drainage Plan Update for Woodmen Heights and Final
Drainage Report for 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 Joss 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
castern portion of the Woodmen Heights Metropolitan District. According to the Classic
MDDP, Pond #3 is a 224 acre-foot facility with a total developed inflow of Q,90=2883 cubic feet
per second (cfs) and a release rate of Q1902242 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 MDDP 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 Q00=3207 cfs to Pond #3
and a release rate of Qq00=2240 cfs. Both the Classic MDDP and the EST MDDP, assumed thap
Pond #3 would accept developed flows from the Shiloh Mesa development and would treat the
runoff for water quality.

B.  Offsite Analysis of Existing Facilities
The Classic MDDP 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, Runoff Curve 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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Master Development Drainage Plan Amendment for Shiloh Mesa at Woodmen Heights
And Final Drainage Report for Shiloh Mesa Commercial Filing No. |

July 2019

APPENDIX D
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Matrix Design Group, Inc., 2019©
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Hydrologic Soil Group—E! Paso County Area, Colorado
(Shiloh Mesa Filing No. 5 & Shiloh Mesa Commercial Filing No. 1)
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Hydrologic Soil Group—EI Paso County Area, Colorado

Shiloh Mesa Filing No. 5 & Shiloh

Mesa Commercial Filing No. 1

Hydrologic Soil Group

Hydrologic Soil Group— Summary by Map Unit — El Paso County Area, Colorado (CO625)

19

71

Map unit symbol Map unit name 1 Rating ] Acres in AOI Percent of AOI

| Blakeland loamy sand, 1 |A 10.3
to 9 percent slopes

Columbine gravelly A 33.7
sandy loam, O to 3
percent slopes

Pring coarse sandy B 19.4
loam, 3 to 8 percent
slopes

Totals for Area of Intereét 63.4

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 (A/D, B/D, 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 (A/D, 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.

16.3%

53.1%

30.6% |

100.0%

usba Natural Resources Web Soil Survey
<= Conservation Service National Cooperative Soil Survey

2132017
Page 3 of 4
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Hydrologic Soil Group—EI 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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