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Hay Creek Valley
Final Drainage Report Amendment

Engineer’s Statement:

The attached drainage plan and report wete prepated under my direction and supervision and are
correct to the best of my knowledge and belief. Said drainage report has been prepared according to
the criteria established by the County for drainage reports and said report is in conformity with the
applicable master plan of the drainage basin. I accept responsibility for any liability caused by any
negligent acts, errors or omissions on my patt in preparing this report.

Jesse Sullivan Date
Registered Professional Engineer

State of Colorado

No. 55600

Owner/Developer’s Statement:

L, the owner/developer have read and will comply with all of the requirements specified in this
drainage report and plan.

View Homes, Inc.
Business Name /»‘

— ,/‘ — 27 ‘//
By — e Tyl — 2/ fos
Timothy Buschar | Daté
Title: Director of Entitlement

Address: 555 Middle Creek Parkway Suite 500
Colorado Springs, CO 80921

El Paso County:

Filed in accordance with the requirements of the Drainage Criteria Manual, Volumes 1 and 2, El
Paso County Engineering Criteria Manual and Land Development Code as amended.

Joshua Palmer, P.E.
County Engineer / ECM Administrator Date

Conditions:
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Hay Creek Valley
Final Drainage Report Amendment

Introduction

The Hay Creek Valley site is comprised of approximately 214.6 acres of unplatted and mostly
undeveloped land. The site is located on Smow Mountain Heights approximately 700 feet south of its
intersection with Hay Creek Road. The site is currently comprised of six (6) parcels which are to be
subdivided into 20 lots and four (4) tracts. The existing access road will be replaced with a private road
located within a proposed 70-foot-wide tract which will terminate with a cul-de-sac in the
southwestern section of the site.

Purpose and Scope of Study
The purpose of this Final Drainage Report Amendment (FDR) is to provide updated information and
calculations for the site and update the original Hay Creek Valley Final Drainage Report, Prepared
by Matrix Design Group, Dated January 2024. Changes to the site include:

e The storm sewer layout has been revised to convey the stormwater around lots 8 and 9
reducing the impact the proposed drainage easement will have on the future development of
those lots.

e The StormCAD model has been updated to show the changes to the proposed storm sewer.

e The HEC-HMS model has been updated based on the revised layout to accurately depict the

new storm sewer layout.
e The length of the emergency spillway for Pond 1 has been decreased from 150-feet to 15-feet.

e A datum shift has been implemented to the site resulting in all surfaces and infrastructure to
drop 3.60 feet. There are no changes to the site layout both vertically and horizontally other
than the uniform elevation shift. The proposed pond elevations have been updated with the
datum shift. No changes to the pond layout or dimensions have occurred. The StormCAD
model has been updated to show the datum changes to the proposed storm sewer.

Storm Sewer Layout

The proposed storm sewer has been designed to safely convey stormwater flows through the site while
maintaining compliance with the DCM. Since the approval of the FDR The design of the storm sewer
on the western side of the site has been modified. Inlets 8 and 9 (proposed private), and pipe 15
(proposed private) will remain unchanged from the original design. Pipe 16 (proposed private), which
is directly downstream of inlet 8, will now tie-in to MH-51 (proposed private) to the east. The
stormwater is conveyed downstream via proposed private 36-inch RCP which will combine with the
flows from Design Point 13 at MH-52 eventually outfalling via proposed private 36-in flared end
section. All other storm sewer will remain unchanged from the design in the approved FDR. Outfall
protection calculations and channel calculations are included in the Attachments.

Matrix Design Group, Inc., 2025©
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StormCAD Model
The StormCAD Model has been updated to reflect the changes made to the storm sewer system and
the datum shift changes. An updated Storm Plan showing the modifications along with StormCAD
modeling of HGLs are included in the attachments. Please note that all elevations are modified due
to the datum shift by this amendment and, therefore, no revision clouding is provided on the
StormCAD layouts or profiles.

HEC-HMS Model
The HEC-HMS model has been updated to accurately represent the stormwater flows conveyed in
the proposed private 36-inch RCP that is changing with this amendment. Updated HEC-HMS results
showing the modifications are included in the attachments.

Pond Elevation Shift
The MHFD detention basin stage worksheet has been updated to reflect the datum changes made.
An updated Stage worksheet is included in the attachments.

Emergency Spillway
The Pond 1 emergency spillway has been reduced in length from 150-feet to 15-feet. The rip rap sizing
for the lining of the emergency spillway has been changed from type VL to type L. Calculations
including the MHFD Detention spreadsheet, and rip rap sizing are included in the Attachments.

Conclusion

The changes reflected in this amendment adhere to the original Hay Creek 1 alley Final Drainage Report,
January 2024, prepared by Matrix Design Group, Inc. These changes do not impact the general
drainage patterns within the study area and do not increase developed flows discharged to the Beaver
Creek Drainage Basin. These proposed improvements should not adversely affect downstream or
surrounding developments and are in conformance with the pertinent studies for the area.

Matrix Design Group, Inc., 2025©
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Model Name: Hay_Creek_Forest_Manor
These models reflect full development of the areas included in the Hay Creek development with full spectrum detention provided to maintain historic flows. Areas tributary to Pond 1 have been modeled to drain to “Sink 27 while the pond itself has been modeled using the outflow hydrographs
from the MHED-Detention Spreadsheet.
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Project: Hay Creek  Simulation Run: PR-QS
Start of Run:  01Jan2018, 00:00

EndofRun:  02)an2018, 00:00
Compute Time: 290ct2024, 09:17:02  Control Specifications: 1 DAY

Basin Model:

volume Units: @ IN (O ACFT

PR - HAY CREEK_FM
Model: S YEAR EVENT

Hydrologic | Dranage A... | Peak Disch... | Time of Peak Volume

Element (MI2) (CFS) (N)
DP-11 0.1205 &7 01)an2018, 12:50 0.14
DP-123 0.0244 1.3 01Jan2018, 12:40 0.21
DP-12b 0.1449 S.0 01Jan2018, 12:50 0.16
DP-13 0.0195 1.1 01Jan2018, 12:35 0.20
DP-14 0.0383 2.0 01Jan2018, 12:35 0.21
DP-15 0.0265 14 01Jan2018, 12:40 0.21
DP-16 0.0313 1.6 01Jan2018, 12:40 0.21
DP-17 0.0217 14 01Jan2018, 12:30 0.22
DP-18 0.0434 2.4 01Jan2018, 12:40 0.21
DP-19 0.0286 0.7 01Jan2018, 12:40 0.10
DP-21b 0.0508 S.3 01Jan2018, 12:50 0.47
dunction-1 0.3654 118 01Jan2018, 13:15 0.18
Junction-S 0.1644 S.5 01Jan2018, 13:05 0.16
Junction-6 0.2859 9.8 01)an2018, 13:05 0.18
Junction-7 0.3124 10.5 01Jan2018, 13:10 0.18
OS1a 0.0146 0.8 01)an2018, 12:40 0.21
0OS1b 0.0925 2.6 01Jan2018, 12:50 0.13
0S2a 0.0078 0.4 01Jan2018, 12:25 0.14
OS2b 0.0074 0.4 01Jan2018, 12:30 0.18
0S2c 0.0095 0.8 01)an2018, 12:25 0.20
0S2d 0.0043 0.3 01)an2018, 12:35 0.20
0S2e 0.0049 0.3 01Jan2018, 12:30 0.20
0S3a 0.0076 0.1 01Jan2018, 12:40 0.06
0S3b 0.0051 0.1 01Jan2018, 12:30 0.06
POND 1 0.0840 4.0 01Jan2018, 01:50 0.23
|PR-10a 0.0074 3.3 01Jan2018, 13:00 2.00
|PR-10b 0.0006 0.8 01Jan2018, 12:15 2.66
|PR-12 0.0256 0.6 01Jan2018, 12:55 0.11
|PR-1a 0.0202 0.9 01)an2018, 12:50 0.21
|PR-1b 0.0098 0.5 01Jan2018, 12:40 0.21
|PR-1c 0.0832 3.4 01Jan2018, 13:00 0.21
|PR-2 0.0121 0.7 01Jan2018, 12:35 0.21
|PR-3 0.0288 15 01Jan2018, 12:40 0.21
|PR-4 0.0222 1.2 01)an2018, 12:40 0.21
|PR-S 0.0264 14 01Jan2018, 12:40 0.21
|PR-6 0.0217 14 01Jan2018, 12:30 0.22
|PR-7 0.0434 24 01Jan2018, 12:40 0.21
|PR-9 0.0210 0.6 01Jan2018, 12:40 0.11
|Reach-1 0.1449 5.0 01)an2018, 13:05 0.15
|Reach-2 0.1644 5.5 01Jan2018, 13:10 0.16
|Reach-3 0.3124 10.5 01Jan2018, 13:15 0.18
|Reach-4 0.2859 9.8 01Jan2018, 13:15 0.18
|Reach-S 0.0244 1.3 01Jan2018, 12:45 0.21
|Reach-6 0.1205 3.7 01)an2018, 12:50 0.14
Reach-7 0.3654 11.7 01)an2018, 13:15 0.18
Sink-1 0.5087 128 01Jan2018, 13:15 0.18
Sink-2 0.0514 S.4 01Jan2018, 12:45 0.50
SITE DIS... 0.4780 12.3 01Jan2018, 13:15 0.19

Source "POND 1" Results for Run "PR-Q5"
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Project: Hay Creek  Simulation Run: PR-Q100

Startof Run:  01Jan2018, 00:00 Basin Model: PR - HAY CREEK_FM
End of Run:  02Jan2018, 00:00 Metecrologic Model: 100 YEAR EVENT
Compute Time: 290ct2024, 09:13:03  Control Specifications: 1 DAY

volume Units: @ IN O AC-FT

Hydrologic | Dranage A... | Peak Disch... | Time of Peak Volume

Element MI2) (CFS) (IN)
DP-11 0.1205 19.5 01)an2018, 12:55 0.74
DP-12a3 0.0244 6.1 01Jan2018, 12:45 0.92
DP-12b 0.1449 .2 01Jan2018, 12:55 0.77
DP-13 0.0195 5.1 01)an2018, 12:40 0.89
DP-14 0.0383 8.7 01)an2018, 12:40 0.89
DP-15 0.0265 6.5 01)an2018, 12:45 0.91
DP-16 0.0313 7.4 01Jan2018, 12:45 0.91
DP-17 0.0217 6.3 01Jan2018, 12:35 0.92
DP-18 0.0434 10.9 01)an2018, 12:45 0.92
DP-19 0.0286 45 01)an2018, 12:45 0.63
DP-21b 0.0508 18.1 01Jan2018, 12:50 1.45
Junction-1 0.3654 63.5 01Jan2018, 13:05 0.84
Junction-S 0.1644 28.2 01Jan2018, 13:05 0.77
Junction-6 0.2859 50.3 01)an2018, 13:05 0.83
Junction-7 0.3124 54.8 01)an2018, 13:05 0.83
OS1a 0.0146 36 01Jan2018, 12:45 0.92
0OS1b 0.0925 14.2 01Jan2018, 13:00 0.70
0S2a 0.0078 1.8 01Jan2018, 12:30 0.71
0S2d 0.0074 2.0 01)an2018, 12:35 0.85
0S2c 0.0095 2.7 01)an2018, 12:25 0.80
0S2d 0.0043 1.1 01)an2018, 12:40 0.86
0S2e 0.0049 1.3 01Jan2018, 12:35 0.84
0S3a 0.0076 0.9 01Jan2018, 12:50 0.53
0S3d 0.0051 0.8 01)an2018, 12:35 0.53
POND 1 0.0840 15.9 01)an2018, 01:45 0.95
|PR-10a 0.0074 7.8 01Jan2018, 13:00 4,55
|PR-10b 0.0006 1.7 01Jan2018, 12:15 5.49
|PR-12 0.0256 35 01Jan2018, 13:00 0.65
|PR-1a 0.0202 4.3 01)an2018, 12:55 0.92
|PR-1b 0.0098 25 01Jan2018, 12:45 0.92
PR-1¢ 0.0832 15.7 01)an2018, 13:05 0.91
PR-2 0.0121 3.2 01Jan2018, 12:40 0.92
PR-3 0.0288 7.0 01Jan2018, 12:45 0.92
|PR-4 0.0222 5.5 01)an2018, 12:45 0.92
|PR-S 0.0264 6.3 01)an2018, 12:45 0.92
PR-6 0.0217 6.3 01)an2018, 12:35 0.92
PR-7 0.0434 10.9 01Jan2018, 12:45 0.92
PR-9 0.0210 36 01Jan2018, 12:45 0.66
Reach-1 0.1449 2.0 01)an2018, 13:05 0.76
|Reach-2 0.1644 28.2 01)an2018, 13:10 0.77
|Reach-3 0.3124 54.8 01Jan2018, 13:10 0.83
|Reach-4 0.2859 50.3 01Jan2018, 13:10 0.82
|Reach-S 0.0244 6.1 01Jan2018, 12:45 0.92
|Reach-6 0.1205 195 01)an2018, 13:00 0.74
Reach-7 0.3654 63.3 01Jan2018, 13:10 0.84
Sink-1 0.5087 70.7 01Jan2018, 13:05 0.83
Sink-2 0.0514 18.4 01Jan2018, 12:50 1.50
SITE DIS... 0.4780 66.8 01Jan2018, 13:10 0.85

Source "POND 1" Results for Run "PR-Q100"
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Rational Method - Proposed Conditions

Project Name: Hay Creek
Project Location: El Paso County, Colorado Channel Flow Type Key
Designer WCG Heavy Meadow 2
Notes: Proposed Condition Tillage/Ficld 3
Short Pasturc and Lawns 4
erage Channel Velocity 400 fe/s (If specific channel vel is used, this will be ignored) Nearly Bare Ground 5
Average Slope for Initial Flow 0.04 ft/ft (If Elevations are used, this will be ignored) Grassed Waterway 6
Paved Arcas 7
7% 100% 2%
Arca Rational 'C' Valucs Flow Lengths Tc Rainfall Intensity & Rational Flow Ratc
Soil 5-Acre Lots Pavement Undeveloped/Pervious Areas ) Percent o True . Average o  Channel Flow Type . "
Sub-basin Comments Group 7% Impervious) (100% Impervious) (zv/‘[: Impervious) Combesis re— 1ol Initial Channel  True Channel (dcclmtl) Inidal Average () (See Key ubo\'éf Velocity  Channel | RIRES ® @ | EECERD Q| QY | e QI Sub-basin
sf acres | Sq. Mi. C5 C100 [ C100 Area SF) | C5 C100 Area C5  Cl00 fi  Length ft fi Length ft Slope _Tc (min) Slope Ground Type (ft/s) Tc (min) | (min) in/br ofs ofs in/br ofs ofs
OSla 707292 035 | 00146 | B 0.12 0,30 707292__|_090 0.96 0.09 0,36 012 | 039 T00% 300 300 672 672 0.10 14.23 99 7 220 500 1931 307 35 0.8 515 8.9 36 OSla
0S1b 2579029 | 5921 | 00925 | B 0.12 0.39 1173506 | 0.0 0.9 0.09 0.36 1405433 010 | 037 | 428% 300 300 2754 2754 0.07 643 6.7 7 151 2533 4180 1.99 123 2.6 334 74.6 142 0S1b
OSZa 218316 501_| 00078 | B 0.12 0,30 0.0 0.96 435 0.09 0,36 211881 011 _| 038 | 489% 300 300 203 205 0.25 0,54 2438 T 349 0,97 151 388 22 0.4 124 T8 OSZa
052 206454 474 | 00074 B 0.12 0.39 0.90 0.9 7795 0.09 0.36 198650 012 | 038 5.70% 300 300 33 3 0.20 1118 204 7 316 0.17 1134 3.90 22 0.4 12.0 2.0 052
Os2c 266071 11 | 00095 | B 0.12 0,30 0.0 0.96 11200 0.09 0,36 254871 0.12_| 039 6.15% 280 780 0 0 0,35 5.99 350 7 350 0.00 508 327 33 0.8 7.0 27 Oszc
0s2d 120503 277 [ 00043 B 0.12 0.39 0.90 0.9 6033 0.09 0,36 114470 0.3 | 039 691% 300 300 1 i 0.3 1272 34 7 256 029 13.01 3.69 13 03 6.7 1 0s2d
OsZe 137920 317 | 00089 | B 0.12 0,30 0.0 0.96 5548 0.09 0,36 131381 013 _| 039 6.65% 285 785 0 0 0.15 187 154 T 275 0.00 T1.86 385 6 03 3.0 3 [
0S3a 212463 488 | 00076 | B 0.12 0,39 0.90 0.96 0.09 0,36 212463 009 | 036 2.00% 300 300 27 27 0.09 1539 56 7 2.05 0.22 15.61 3.40 15 0.1 10.1 0.9 0S3a
0S3b 43157 329 | 00051 | B 0.12 0,30 0.0 0.96 0.09 0,36 143157 0.09_|_036 200% 300 300 05 195 022 104 250 7 328 0,99 1222 370 11 0.1 76 0.8 0S3b
054 31990 075 | 00011 | B 0.12 0.39 0.90 0.96 20445 0.09 0.36 11545 061 | 074 | 64.63% 175 175 0 0 0.02 930 20 7 283 0.00 9,30 321 19 39 054
PR-1a 563521 1294 | 00202| B 0.12 0.39 563521 0.90 0.9 0.09 0.36 012 | 039 7.00% 300 300 479 479 0.05 17.75 51 O 158 505 22.80 252 44 0.9 241 43 PR-1a
PR-15 273497 625 | 00098 | B 0.12 0,30 273497 _|_090 0.96 0.09 0,36 012 | 039 T00% 300 300 2 i 0.10 1433 97 7 218 302 1904 507 23 05 2.7 25 PR-15
PR-1c 2318386 | 5322 | 00852 | B 0.12 0.39 231838_| 090 0.9 0.09 0,36 012 | 039 7.00% 300 300 3863 3863 0.05 17.64 52 O 1.60 4033 57,6 162 104 34 56.9 157 PR-Ic
PRZ 338377 777 | 00121 B 0.12 0,30 338577__|_090 0.96 0.09 0,36 012 | 039 T00% 300 300 576 576 0.12 T3.54 5 7 257 304 7,58 321 30 0.7 6.5 32 PRZ
PR3 803224 | 1844 | 00288 | B 0.12 0.39 503224 | 090 0.9 0.09 0.36 012 | 039 7.00% 300 300 1250 1250 0.08 1508 51 7 1.9 1046 2573 2.64 5.9 15 321 7.0 PR3
PRA 618050 | 1419 | 00222 | B 0.12 0,30 G18050__|_0.90 0.96 0.09 0,36 012_| 039 T00% 300 300 1290 1200 0.00 474 590 T 200 1030 25.03 768 76 12 25.1 55 PRA
PR-5 737120 | 1692 | 0.0264 | B 0.12 0,39 737120 | 090 0.96 0.09 0,36 012 | 039 7.00% 300 300 1020 1020 0.08 1547 77 7 104 575 2422 273 5.6 14 305 63 PR-5
PRG 604142 | 1357 | 00217 | B 0.12 0,30 G04142__|_090 0.96 0.09 0,36 012_| 039 T00% 300 300 1180 1180 0.17 1186 7.1 7 789 .70 18.65 312 52 4 286 63 PRG
PR-7 1200380 | 27.76 | 0.0434 | B 0.12 0,39 1209380 | 0.90 0.96 0.09 0,36 012 | 039 7.00% 300 300 1400 1400 0.10 1238 96 7 217 10.76 2513 267 9.0 2.4 9.0 10.9 PR-7
PR3 755265 586_| 00092 | B 0.12 0,30 255265__|_090 0.96 0.09 0,36 012_| 039 T00% 206 206 0 0 029 528 286 T 350 .00 527 330 31 7.0 PR3
PRI 585132 | 1343 | 00210 | B 0.12 0.39 585132 | 090 0.9 0.09 0.36 012 | 039 7.00% 300 300 1400 1400 0.10 1418 10.0 7 221 1054 2472 270 44 0.6 239 36 PRI
PR-10a 206019 773 00074 B 0.12 0,30 0.0 0.96 129912 |_0.09 0,36 76107 060 | 074 | 63.80% 300 300 3558 3558 0.05 923 78 7 153 3867 7780 153 52 33 0.8 78 PR-10a
PR-10b 17696 041 | 00006 | B 0.12 0.39 0.90 0.9 17173 0.09 0.36 523 088 | 094 | 97.10% 50 50 0 0 0.03 108 30 7 121 0.00 5.00 5.10 18 0.8 33 17 PR-10b
PR 105045 241 | 00038 |_B 0.12 0,30 0.0 0.96 0.09 0,36 130492 011_| 045 245% 260 260 0 0 0.01 3614 05 T 049 0.00 3613 217 0.6 70 PR-1T
PR-12 713346 | 1638 | 0.0256 | B 0.12 0.39 0.90 0.9 11977 0.09 0.36 701369 010 | 037 3.65% 300 300 395 395 0.04 1925 42 O 143 459 23,84 275 47 0.6 282 35 PRLZ
DESIGN POINTS Sub-Basins 0 0 DESIGN POINTS
7 OSla 707292 035 | 00146 | B 0.12 0,30 %07292__|_090 0.96 0 0.09 0,36 0 012 | 039 T00% 300 300 672 572 0.10 1423 99 7 220 500 1931 307 35 0.8 515 8.9 36 7
2 0sib 2579029 | 5921 | 00925 | B 0.12 0.39 1173506 | 0.0 0.9 0 0.09 0.36 1405433 010 | 037 | 428% 300 300 2754 2754 0.07 16,48 6.7 7 151 2533 4180 1.99 123 2.6 334 74.6 142 2
3 0SZa 218316 501_| 00078 | B 0.12 0,30 0 0.0 0.96 5435 0.09 0,36 211881 011 | 038 | 489% 300 300 203 205 0.25 054 248 T 349 0,97 151 3588 22 0.4 652 124 T8 3
7 052b 206454 474 | 00074 B 0.12 0.39 0 0.90 0.96 7795 0.09 0.36 198650 012 | 038 5.70% 300 300 33 35 0.20 1118 204 7 316 0.17 1134 3.90 22 0.4 .56 12.0 2.0 4
3 [ 266071 11 | 00095 | B 0.12 0,30 0 0.0 0.96 11200 0.09 0,36 254871 0.12_| 039 6.15% 280 280 0 0 0.35 599 350 7 350 0.00 508 327 33 0.8 717 7.0 27 3
5 052d 120503 277 [ 00043 B 0.12 0.39 0 0.90 0.96 6033 0.09 0,36 114470 0.3 | 039 691% 300 300 1 i 0.3 1272 34 7 256 029 13.01 3.69 13 03 6.0 6.7 11 5
7 [ 137920 317 | 00009 | B 0.12 0,30 0 0.0 0.96 5548 0.09 0,36 31381 0.13_| 039 6.65% 285 785 0 0 0.15 187 154 T 275 .00 T1.86 385 6 03 ) 3.0 3 7
5 0S3a 212463 488 | 00076 | B 0.12 0,39 0 0.90 0.96 0 0.09 0,36 212463 009 | 036 2.00% 300 300 27 27 0.09 1539 56 7 2.05 0.22 15.61 3.40 15 0.1 57 10.1 0.9 5
9 0S3b 43157 329 | 00051 | B 0.12 0,30 0 0.0 0.96 0 0.09 0,36 43157 009|036 200% 300 300 05 195 022 104 250 7 328 0,99 1222 370 11 0.1 6.36 76 0.8 9
10 PR-8 255265 536 | 00092 B 0.12 0.39 255265 | 090 0.9 0 0.09 0.36 0 012_| 039 7.00% 206 206 0 0 029 528 286 7 350 0.00 827 339 31 738 17.0 0
7 0S1b, 0524, PR I 3360866 | 77.05 | 0.1206 |_B 0.12 0,30 1757117_|_090 0.96 5435 0.09 0,36 617314 011 | 038 | 477% 300 300 3533 3533 0.07 642 % 7 81 32.50 7891 150 5.0 37 305 388 195 7
12a 0S1a,PR-1b 680789 | 1563 | 0.0244 | B 0.12 0.39 680789 | 090 0.9 0 0.09 0.36 0 012 | 039 7.00% 300 300 1616 1616 0.10 1223 9.9 7 220 1223 2645 2,60 [x) 13 157 268 6.1 12a
125 OSla, OSZa, OS1b, PR-1a, PR-1b 2041655 __| 9278 | 0.1450 | _B 0.12 0,30 2417906_|_0.90 0.96 5435 0.09 0,36 617314 0.11_| 038 S15% 300 300 3533 3533 0.07 1638 % 7 81 32.50 7888 81 184 5.0 305 1075 252 125
13a 052, PR-2 544831 1251 | 00195 | B 0.12 0.39 338377 | 090 0.9 7795 0.09 0.36 198650 012 | 039 6.51% 300 300 908 908 0.12 1353 115 O 237 638 19.90 302 46 1 508 248 5.1 13a
13 2051“’ 0523, OS1b, OS2b, PR-1a, PR-1b, PR-| 4500486 | 10529 | 01645 | B 0.12 0.39 2756283 | 090 0.96 14230 0.09 0.36 1815973 011 | 038 531% 300 300 3533 3533 0.07 16.36 67 4 1.81 32,50 48.86 181 212 5.5 303 1223 282 13b
§7] 0S2c, PR3 1060295 | 2455 | 0.0384 | B 0.12 0,30 803224__|_090 0.96 11200 0.09 0,36 254871 012_| 039 6.75% 300 300 1250 1250 0.08 15.06 1 7 199 1046 2571 764 79 2.0 Tas 27 8.7 74
15 052d, PR4. 738562 | 1696 | 0.0265 | B 0.12 0.39 618050 | 090 0.9 6033 0.09 0.36 114470 012 | 039 6.95% 300 300 1334 1334 0.09 1472 59 7 2.09 10.65 2536 2.66 55 14 447 29.8 65 5
76 0SZc, PR-5 575040 | 2009 | 0.0514 | B 0.12 0,30 737120__|_090 0.96 5548 0.09 0,36 131381 012_| 039 695% 300 300 300 300 0.08 1545 77 7 104 .15 26.60 750 6.4 16 335 344 74 76
17 PR-6 604142 | 1387 | 00217 | B 0.12 0,39 604142 | 090 0.96 0 0.09 0.36 0 012 | 039 7.00% 300 300 1180 1180 0.10 1218 17.1 7 289 679 2097 294 49 14 394 26.9 63 17
78 PR7 1200380 | 27.76 | 00434 |_B 0.12 0,30 1209380_|_0.90 0.96 0 0.09 0,36 0 0.12_| 039 T00% 300 300 T400 1400 0.10 1438 76 T 217 10.76 2513 767 9.0 24 340 9.0 0.9 78
19 0S3a, PR-9 797505 | 1831 | 0.0286 | B 0.12 0.39 585132 | 090 0.9 0 0.09 0.36 212463 011 | 038 5.67% 300 300 1427 1427 0.10 1230 10.0 7 221 1074 2504 2.68 55 0.7 430 317 45 19
20 ZEZ;’,_%P ~12b, DP-13, DP-14, DP-15, DP- | 1419199 | 23397 | 0.3656 | B 0.12 0.39 7837214 | 090 0.96 38011 0.09 0.36 2316695 012 | 039 621% 300 300 8302 8302 0.05 52 4 1.60 86.68 | 10438 1.09 298 11.8 183 166.4 63.5 20
2la PR-10a 206019 273 | 00074 B 0.12 0.39 0 0.90 0.9 120912 | 0.9 0.36 76107 060 | 074 | 6380% 300 300 3558 3558 0.05 923 43 O 153 38.67 47.89 183 52 33 307 10.8 78 2la
2ib PR-7, PR-10a 415300 | 3249 | 00508 | B 0.12 0,30 1209380_|_ 090 0.96 129912 |_0.00 0,36 76107 019 | 04t | 1527% 300 300 3558 3558 0.05 682 78 7 153 3867 55.48 67 104 53 780 %04 8.1 2ib
EDB-IN PR-7, PR-10a, PR-10b, PR-11 1538140 | 3531 | 00552 B 0.12 0.39 1209380 | 0.90 0.96 147085 | 0.9 0.36 207122 019 | 045 | 1534% 300 300 3558 3558 0.05 6.7 43 O 153 38.67 5543 167 114 5.4 2.30 445 8.4 EDB-IN
EDB-OUT PR-7, PR-10a, PR-10b, PR-IT 1538140 | 3531 | 00552 | B 0.12 0,30 1209380_|_0.90 0.96 147085 |_0.00 0,36 207122 019 | 045 | 1534% 70 70 5.9 5.9 EDB-OUT
22 (EDB-OUT, DP-18, DP-19 12334202 | 283.15 | 04424 | B 0.12 0.39 9650736_|_0.90 0.96 185096 | 0.09 0.36 2523817 013 | 039 739% 50.2 123 260.0 66.8 22
23 DP-9, DP-21, PR-12 3190705 | 30282 | 04752 | _B 0.12 0,30 9650736_|_0.90 0.96 197073__|_0.09 0,36 3365343 012 | 039 T15% 56.1 12.8 295.8 707 23
From PPRBD Regional floodplanc
HC e —— P 127.0 HC

Hay Creek Rational Calcs Drainage Worksheet v4



OUTFALL PROTECTION CALCULATIONS

DP13b
Pipe Size (D) 36 Inches
Q 28.2 cfs
L 9 Feet
W 9 Feet
D 0 Feet
dso 0.36 Feet
4.28 Inches
Depth of Flow 1.25 Feet
Q/D*1.5 5.43
Yt/D 0.417
Type L for 3 x
Rip Rap Pipe Dia
Downstream
Length of Rock 9 Feet
Width of Rock 9.0 Feet
/ f
i A
P o e
Z a0 « ,\\c;“f{@"“ , {Q@ w® 1 -
3 el / L~ v L
- A A 1
* p 7 /_////
TveE -
//ﬁf =] |
o é—"’// T [ |
(s) 2 6 B8

Y4¢/D

1.0

Use Dg instead of D whenever flow is supercritical in the barrel.
*% UUse Type L. for a distance of 3D downstream.

Figure 9-38. Riprap erosion protection at circular conduit outlet (valid for Q/D2.5 < 6.0)

CLASSIFICATION AND GRADATION OF ORDINARY RIP RAP
i 0y
Des?g;g:t‘if:)pn by % Z?;:Ir!'egil-zan Intermediate Rock d50*
Weight (inches) Dimension (inches)
70— 100 12
50— 70 9
Type VL 35— 50 6 &
2-10 2
70— 100 15
50— 70 12
Type L 35— 50 9 9+
2-10 3
70— 100 21
50— 70 18
Type M 35— 50 12 12
2-10 4
70— 100 30
50— 70 24
Type H 35— 50 18 18
2-10 6
70— 100 a2
50— 70 33
Type VH 3550 24 24
2-10 9

*

o

d50 = Mean particle size
Bury types VL and L with native top soil and revegetate to protect from

vandalism.

3.2.2 Low Tailwater Basin
The design of low tailwater riprap basins is necessary when the receiving channel may have little or no
flow or tailwater at time when the pipe or culvert is in operation. Figure 9-37 provides a plan and profile

view of a typical low tailwater riprap basin.

By providing a low tailwater basin at the end of a storm drain conduit or culvert, the kinetic energy of the
discharge dissipates under controlled conditions without causing scour at the channel bottom.

Low tailwater is defined as being equal to or less than ¥ of the height of the storm drain, that is:

Y= b Vv, = a
3 or 3
Where:
vy = tailwater depth at design flow (feet)
D = diameter of circular pipe (feet)
H = height of rectangular pipe (feet)
Rock Size

The procedure for determming the required riprap size downstream of a conduit outlet 1s 1n Section 3.2.3.

After selecting the riprap size. the minimum thickness of the riprap layer. T. in feet. in the basin is defined
as:

T =2D,, Equation 9-15

3.2.3 Rock Sizing for Riprap Apron and Low Tailwater Basin

Scour resulting from highly turbulent, rapidly decelerating flow is a common problem at conduit outlets.
The following section summarizes the method for sizing riprap protection for both riprap aprons (Section
3.2.1) and low tailwater basins (Section 3.2.2).

Use Figure 9-38 to determine the required rock size for circular conduits and Figure 9-39 for rectangular
conduits. Figure 9-38 is valid for O/D.** of 6.0 or less and Figure 9-39 is valid for Q/WH"? of 8.0 or less.
The parameters in these two figures are:

1. Q/D'3 or Q/WH? in which Q is the design discharge in cfs. D. is the diameter of a circular conduit in

feet, and W and A are the width and height of a rectangular conduit in feet.

2. Y¢D.or Y/H in which T is the tailwater depth in feet, D. is the diameter of a circular conduit in feet,
and A is the height of a rectangular conduit in feet. In cases where ¥; is unknown or a hydraulic jump
is suspected downstream of the outlet. use ¥/D: = ¥/H = 0.40 when using Figures 9-38 and 9-39.

3. The riprap size requirements in Figures 9-38 and 9-39 are based on the non-dimensional parametric
Equations 9-16 and 9-17 (Steven, Simons. and Watts 1971 and Smith 1975).

Circular culvert:

00230
- Kl.sz 3

E

Equation 9-16

Rectangular culvert:

~ 0.014H*°0
s

ds Equation 9-17

RIPRAP MORE THAN /

1.0° ABOVE PIPE
INVERT SHALL BE
INSTALLED 6"
BELOW FINISHED
GRADE AND BURIED
WITH TOPSOIL

FINISHED

_ GRADE “L

JOINT
RESTRAINTS

@ RCP WITH
FES SHOWN

END TREATMENT MAY CONSIST OF PIPE
HEADWALL OR FES HEADWALL

FINISHED
0 1‘ GRADE
)é"‘]‘ D
SEE TABLE

0
2
b o
] B

FES
HEADWALL \
SHOWN SOIL RPRAP OR 50 i
YOID—FILLED
PROFILE  riPrer
PIPE_SIZE OR
BOX_HEIGHT L we L
16" - 24" r=0" P 15"
30" - 36° 1—¢" 6 20"
427 — 487 2-0" 7 24"
54" - 607 76" g 28"
66" — 72" 30" g a

* IF DUTLET PIPE IS A BOX CULVERT WITH A WICTH
GREATER THAN W, THEN W = CULVERT WIDTH

Figure 9-37. Low tailwater riprap basin




Channel Report

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

DP-13b Outfall Swale

Tuesday, Oct 29 2024

Depth (ft)

2.00

1.50

1.00

0.50

0.00

Trapezoidal Highlighted
Bottom Width (ft) = 8.00 Depth (ft) = 0.58
Side Slopes (z:1) = 10.00, 10.00 Q (cfs) = 28.20
Total Depth (ft) = 1.00 Area (sqft) = 8.00
Invert Elev (ft) = 1.00 Velocity (ft/s) = 3.52
Slope (%) = 2.00 Wetted Perim (ft) = 19.66
N-Value = 0.032 Crit Depth, Yc (ft) = 0.58
Top Width (ft) = 19.60
Calculations EGL (ft) = 0.77
Compute by: Known Q
Known Q (cfs) = 28.20
Elev (ft) Section
3.00
2.50
2.00 /
A4 /|
1.50 = //
1.00 /
0.50
0 5 10 15 20 25 30 35 40

Reach (ft)

-0.50



DETENTION BASIN S

Project: Hay Creek Valley

AGE-ST

MHFD-Detention, Version 4.06 (July 2022)

GE TABLE BUILDER

Basin ID: Beaver Creek

( e 2
| ZOME 1
100-vR il = —
B i r _
100-YEAR
PERMANENT- omrices o —oeeth Increment = —‘W Optionar
POOL. Zone C ion (| Pond) Stage - Storage Stage Override Length Width Area Override Area Volume Volume
| Description (ft) Stage (ft) (ft) (ft) (ft?) Area (ft?) | (acre) (ft?) (ac-ft)
Watershed Information Top of Micropool - 0.00 - - - 60 0.001
Selected BMP Type = EDB 6861.9 - 0.90 - - - 60 0.001 54 0.001
Watershed Area = 3531 acres 6862.4 - 1.40 - - - 237 0.005 128 0.003
Watershed Length = 3,000 ft 6862.9 - 1.90 - - - 1,096 0.025 461 0.011
Watershed Length to Centroid = 1,500 ft 6863.4 - 2.40 - - - 4,884 0.112 1,956 0.045
Watershed Slope = 0.048 ft/ft 6863.9 - 2.90 - - - 12,158 0.279 6,217 0.143
Watershed Imperviousness = 15.34% |percent 6864.4 - 3.40 - - - 22,987 0.528 15,003 0.344
Percentage Hydrologic Soil Group A = 0.0% percent 6864.9 - 3.90 - - - 33,167 0.761 29,042 0.667
Percentage Hydrologic Soil Group B = 100.0% |percent 6865.4 - 4.40 - - - 43,762 1.005 48,274 1.108
Percentage Hydrologic Soil Groups C/D = 0.0% percent 6865.9 - 4.90 - - - 49,829 1.144 71,672 1.645
Target WQCV Drain Time = 40.0 hours 6866.4 - 5.40 - - - 56,410 1.295 98,231 2.255
Location for 1-hr Rainfall Depths = User Input 6866.9 - 5.90 - - - 59,443 1.365 127,195 2.920
After providing required inputs above including 1-hour rainfall 6867.4 - 6.40 - - - 62,026 1.424 157,562 3.617
depths, click 'Run CUHP' to generate runoff hydrographs using 6867.9 -- 6.90 - -- -- 64,682 1.485 189,239 4.344
the embedded Colorado Urban Hydrograph Procedure. Optional User Overrides 6868.4 _ 7.40 _ — — 67,380 1547 222,254 5.102
Water Quality Capture Volume (WQCV) = 0.279 acre-feet acre-feet 6868.9 - 7.90 - - - 70,161 1.611 256,640 5.892
Excess Urban Runoff Volume (EURV) = 0.527 acre-feet acre-feet 6869.4 - 8.40 - - - 72,971 1.675 292,423 6.713
2-yr Runoff Volume (P1 = 1.19in.) = 0.629 acre-feet 1.19 inches - - - -
5-yr Runoff Volume (P1 = 1.5in.) = 1.236 acre-feet 1.50 inches - - - -
10-yr Runoff Volume (P1 = 1.75in.) = 1.825 acre-feet 1.75 inches - - - -
25-yr Runoff Volume (P1 = 2in.) = 2.823 acre-feet 2.00 inches - - - -
50-yr Runoff Volume (P1 = 2.25in.) = 3.522 acre-feet 2.25 inches - - - -
100-yr Runoff Volume (P1 = 2.52in.) = 4.509 acre-feet 2.52 inches - - - -
500-yr Runoff Volume (P1 = 3.55in.) = 7.573 acre-feet 3.55 inches - - - -
Approximate 2-yr Detention Volume = 0.352 acre-feet - - - -
Approximate 5-yr Detention Volume = 0.532 acre-feet - - - -
Approximate 10-yr Detention Volume = 0.935 acre-feet - - - -
Approximate 25-yr Detention Volume = 1.213 acre-feet - - - -
Approximate 50-yr Detention Volume = 1.280 acre-feet - - - -
Approximate 100-yr Detention Volume = 1.607 acre-feet - - - -
Define Zones and Basin Geometry - - - -
Zone 1 Volume (WQCV) = 0.279 acre-feet - - - -
Zone 2 Volume (EURV - Zone 1) = 0.247 acre-feet - . - -
Zone 3 Volume (100-year - Zones 1 & 2) = 1.081 acre-feet - - - -
Total Detention Basin Volume = 1.607 acre-feet - - - -
Initial Surcharge Volume (ISV) = user ft? - - - -
Initial Surcharge Depth (ISD) = user ft - - - -
Total Available Detention Depth (Hota)) = user ft - - - -
Depth of Trickle Channel (Hrc) = user ft - - - -
Slope of Trickle Channel (Stc) = user ft/ft - - - -
Slopes of Main Basin Sides (Smain) = user H:V - - - -
Basin Length-to-Width Ratio (Ryw) = user - - - -
Initial Surcharge Area (Arsy) = user ft? - - - -
Surcharge Volume Length (Lisy) = user ft - - - -
Surcharge Volume Width (Wysy) = user ft - - - -
Depth of Basin Floor (Hroor) = user ft - - - -
Length of Basin Floor (Lroor) = user ft - - - -
Width of Basin Floor (W oor) = user ft - - - -
Area of Basin Floor (Ar.o0r) = user ft? - - - -
Volume of Basin Floor (Ve oor) = user ft® - - - -
Depth of Main Basin (Hwan) = user ft - - - -
Length of Main Basin (Lyan) = user ft - - - -
Width of Main Basin (Wyan) = user ft - - - -
Area of Main Basin (Awa) = user ft? - - - -
Volume of Main Basin (Vyan) = user ft® - - - -
Calculated Total Basin Volume (Vigta)) = user acre-feet - - - -

MHFD-Detention_v4-06, Basin

1/29/2025, 10:52 AM



DETENTION BASIN STAGE-S GE TABLE BUILDER

MHFD-Detention, Version 4.06 (July 2022)

20 73200
15 54900
£ ~
: g
3 I
S 10 36600 2
:
2 <

3
5 18300
0 0
0.00 2.50 5.00 7.50 10.00
Stage (ft)
——Length (ft) ——Width (ft) ——Area (sq.ft.

1680 6.720
1.260 / 5.040
K3 3
2 s
S &
£ 0.840 3360
© £
] 3
< 5
0.420 / 1.680
0.000 0.000
0.00 2.50 5.00 7.50 10.00
Stage (ft.)

- Area (acres) Volume (ac-ft)

MHFD-Detention_v4-06, Basin 10/29/2024, 10:02 AM



DETENTION BASIN OUTLET STRUCTURE DESIGN

Project:
Basin ID:

MHFD-Detention, Version 4.06 (July 2022)

ZONE 1 AND 2

User Input: Orifice at Underdrain Outlet (typicall
Underdrain Orifice Invert Depth =
Underdrain Orifice Diameter =

N/A

N/A

inches

used to drain WQCV in a Filtration BMP)
ft (distance below the filtration media surface)

Hay Creek Valley
Beaver Creek
Estimated Fstimated
Stage (ft) Volume (ac-ft) Outlet Type
e Zone 1 (WQCV) 3.27 0.279 Orifice Plate
OVEAR Zone 2 (EURV) 3.71 0.247 Circular Orifice
ORIFICE . . .
ORWICES Zone 3 (100-year) 4.87 1.081 Weir&Pipe (Restrict)
Example Zone Configuration (Retention Pond) Total (all zones) 1.607

Underdrain Orifice Area =
Underdrain Orifice Centroid =

Calculated Parame

N/A
N/A

ftZ
feet

ers for Underdrain

User Input: Orifice Plate with one or more orific
Centroid of Lowest Orifice =

Depth at top of Zone using Orifice Plate =
Orifice Plate: Orifice Vertical Spacing =

Orifice Plate: Orifice Area per Row =

User Input: Stage and Total Area of Each Orifice
Stage of Orifice Centroid (ft)

Orifice Area (sq. inches)

Stage of Orifice Centroid (ft)
Orifice Area (sq. inches)

0.00

2.44

N/A

inches

0.83

Row 1 (required)

Row (numbered from lowest to highest)

Row 2 (optional)

sg. inches (diameter = 1 inch)

ft (relative to basin bottom at Stage = 0 ft)

es or Elliptical Slot Weir (typically used to drain WQCV and/or EURV in a sedimentation BMP)
ft (relative to basin bottom at Stage = 0 ft)

WQ Orifice Area per Row =
Elliptical Half-Width =
Elliptical Slot Centroid =

Elliptical Slot Area =

Calculated Parameters for Plate

5.764E-03  |ft?
N/A feet
N/A feet
N/A ft?

Row 3 (optional)

Row 4 (optional)

Row 5 (optional)

Row 6 (optional)

Row 7 (optional)

ow 8 (optional

)

0.00

1.50

0.83

0.83

Row 9 (optional)

Row 10 (optional)

Row 11 (optional)

Row 12 (optional)

Row 13 (optional)

Row 14 (optional)

Row 15 (optional)

ow 16 (optional)

User Input: Vertical Orifice (Circular or Rectangular)

Invert of Vertical Orifice =
Depth at top of Zone using Vertical Orifice =
Vertical Orifice Diameter =

Zone 2 Circular Not Selected
3.00 N/A
3.15 N/A
3.50 N/A

inches

ft (relative to basin bottom at Stage = 0 ft)
ft (relative to basin bottom at Stage = 0 ft)

Vertical Orifice Area =
Vertical Orifice Centroid =

Calculated Parame

ers for Vertic

al Orifice

Zone 2 Circular

Not Selected

0.07

N/A

ftZ

0.15

feet

N/A

User Input: Overflow Weir (Dropbox with Flat of

Overflow Weir Front Edge Height, Ho =
Overflow Weir Front Edge Length =
Overflow Weir Grate Slope =

Horiz. Length of Weir Sides =

Overflow Grate Type =

Debris Clogging %

User Input: Outlet Pipe w/ Flow Restriction Plate

Sloped Grate and

QOutlet Pipe OR Recf

Zone 3 Weir Not Selected
3.86 N/A
6.00 N/A feet
0.00 N/A H:V
4.00 N/A feet
Type C Grate N/A
50% N/A %

Depth to Invert of Outlet Pipe =
Outlet Pipe Diameter =

Restrictor Plate Height Above Pipe Invert =

User Input: Emergency Spillway (Rectangular or Trapezoidal

Spillway Invert Stage=

Spillway Crest Length =

Spillway End Slopes =

Freeboard above Max Water Surface =

Routed Hydrograph Results

ft (relative to basin bottom at Stage = 0 ft)

angular/Trapezoidal Weir and No Outlet Pipe)

Height of Grate Upper Edge, H; =
Overflow Weir Slope Length =
Grate Open Area / 100-yr Orifice Area =
Overflow Grate Open Area w/o Debris =
Overflow Grate Open Area w/ Debris =

Calculated Parameters for Overflow Weir
Zone 3 Weir _ |Not Selected
3.86 N/A feet
4.00 N/A feet
11.25 N/A
16.70 N/A ft?
8.35 NA |fe

Design Storm Return Period =

One-Hour Rainfall Depth (in) =

CUHP Runoff Volume (acre-ft) =

Inflow Hydrograph Volume (acre-ft) =

CUHP Predevelopment Peak Q (cfs) =

OPTIONAL Override Predevelopment Peak Q (cfs) =

Predevelopment Unit Peak Flow, q (cfs/acre) =

Peak Inflow Q (cfs) =

Peak Outflow Q (cfs) =

Ratio Peak Outflow to Predevelopment Q =

Structure Controlling Flow =

Max Velocity through Grate 1 (fps) =

Max Velocity through Grate 2 (fps) =

Time to Drain 97% of Inflow Volume (hours) =

Time to Drain 99% of Inflow Volume (hours) =

Maximum Ponding Depth (ft) =

Area at Maximum Ponding Depth (acres) =

Maximum Volume Stored (acre-ft) =

(Circular Orifice, Restrictor Plate, or Rectangular Orifice) Calculated Parameters for Outlet Pipe w/ Flow Restriction Plate
Zone 3 Restrictor |  Not Selected Zone 3 Restrictor |Not Selected
0.25 N/A ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = 1.49 N/A ft?
18.00 N/A inches Outlet Orifice Centroid = 0.64 N/A feet
14,10 inches alf-Central Angle of Restrictor Plate on Pipe = 2.17 _N/A radians
X Y Y X ¥Y Y Y Y XY
Calculated Parameters for Spillway
6.25 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 0.83 feet
15.00 feet Stage at Top of Freeboard = 8.08 feet
4.00 H:v Basin Area at Top of Freeboard = 1.63 acres
1.00 feet Basin Volume at Top of Freeboard = 6.18 acre-ft
The user can override the default CUHP hydrographs and runoff volumes by entering new values in the Inflow Hydrographs table (Columns W through AF).
WQCV EURV 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year [ 500 Year
N/A N/A 1.19 1.50 1.75 2.00 2.25 2.52 3.55
0.279 0.527 0.629 1.236 1.825 2.823 3.522 4.509 7.573
N/A N/A 0.629 1.236 1.825 2.823 3.522 4.509 7.573
N/A N/A 2.9 8.1 124 22.7 28.6 36.6 61.3
N/A N/A
N/A N/A 0.08 0.23 0.35 0.64 0.81 1.04 1.74
N/A N/A 6.0 11.6 16.1 26.4 32.4 40.6 65.9
0.2 0.3 0.3 4.0 8.3 14.5 15.1 15.9 29.3
N/A N/A N/A 0.5 0.7 0.6 0.5 0.4 0.5
Vertical Orifice 1 | Vertical Orifice 1 | Vertical Orifice 1 | Overflow Weir 1 [ Overflow Weir 1 Outlet Plate 1 Outlet Plate 1 Dutlet Plate 1 Spillway
N/A N/A N/A 0.2 0.5 . 0.9 . 1.0
N/A N/A N/A N/A N/A N/A N/A N/A N/A
38 48 52 52 49 45 41 37 26
40 50 54 57 56 54 53 52 48
3.27 3.71 3.75 4.09 4.25 4.51 4.83 5.35 6.63
0.46 0.67 0.69 0.85 0.93 1.03 1.12 1.28 1.45
0.280 0.530 0.558 0.820 0.954 1.210 1.555 2.178 3.948

MHFD-Detention_v4-06, Outlet Structure

10/29/2024, 10:05 AM




RE DESIGN

DETENTION BASIN OUTLET S

MHFD-Detention, Version 4.06 (July 2022)
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DETENTION BASIN OUTLET STRUCTURE DESIGN

Inflow Hydrographs

The user can o

erride the calculated inflow hyd

Outflow Hydrograph Workbook Filename: . |Outflow Hydrographs.xlsx

rographs from this workbook with inflow hydrog

raphs developed

in a separate program.

MHFD-Detention_v4-06, Outlet Structure

SOURCE CUHP CUHP CUHP CUHP CUHP CUHP CUHP CUHP CUHP
Time Interval TIME WQCV [cfs] | EURV [cfs] | 2 Year [cfs] | 5 Year [cfs] | 10 Year [cfs] [ 25 Year [cfs]| 50 Year [cfs] |100 Year [cfs]|500 Year [cfs]
5.00 min 0:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.05
0:15:00 0.00 0.00 0.08 0.13 0.17 0.11 0.14 0.14 0.26
0:20:00 0.00 0.00 0.33 0.77 1.13 0.34 0.41 0.56 1.48
0:25:00 0.00 0.00 1.99 4.56 7.40 1.93 2.42 3.20 10.28
0:30:00 0.00 0.00 4.49 9.28 13.31 12.49 15.88 18.87 34.66
0:35:00 0.00 0.00 5.71 11.25 15.59 20.67 25.74 31.52 53.05
0:40:00 0.00 0.00 6.02 11.61 16.09 24.78 30.51 37.45 61.68
0:45:00 0.00 0.00 5.87 11.27 15.81 26.16 32.13 40.11 65.41
0:50:00 0.00 0.00 5.50 10.59 14.88 26.38 32.36 40.61 65.89
0:55:00 0.00 0.00 5.12 9.87 14.01 25.12 30.88 39.36 64.10
1:00:00 0.00 0.00 4.82 9.27 13.31 23.79 29.38 38.20 62.42
1:05:00 0.00 0.00 454 8.68 12.62 22.54 27.96 37.15 60.85
1:10:00 0.00 0.00 4.21 8.12 11.95 20.98 26.12 34.77 57.37
1:15:00 0.00 0.00 3.88 7.58 11.43 19.30 24.14 31.97 53.41
1:20:00 0.00 0.00 3.60 7.11 10.83 17.84 22.36 29.40 49.38
1:25:00 0.00 0.00 3.35 6.67 10.13 16.53 20.72 27.05 45.51
1:30:00 0.00 0.00 3.12 6.24 9.41 15.26 19.15 24.86 41.86
1:35:00 0.00 0.00 2.89 5.81 8.70 14.05 17.63 22.85 38.46
1:40:00 0.00 0.00 2.66 5.33 8.00 12.88 16.17 20.91 35.19
1:45:00 0.00 0.00 2.44 4.84 7.31 11.73 14.74 19.02 32.02
1:50:00 0.00 0.00 2.21 4.34 6.64 10.60 13.33 17.18 28.94
1:55:00 0.00 0.00 1.99 3.88 6.00 9.50 11.97 15.40 26.02
2:00:00 0.00 0.00 1.80 3.53 5.50 8.49 10.73 13.79 23.48
2:05:00 0.00 0.00 1.66 3.27 5.08 7.72 9.77 12.53 21.41
2:10:00 0.00 0.00 1.54 3.02 4.69 7.08 8.96 11.47 19.60
2:15:00 0.00 0.00 1.42 2.79 4.32 6.52 8.24 10.52 17.97
2:20:00 0.00 0.00 1.31 2.57 3.97 6.00 7.58 9.66 16.47
2:25:00 0.00 0.00 1.21 2.36 3.63 5.53 6.98 8.87 15.09
2:30:00 0.00 0.00 1.10 2.16 3.31 5.07 6.40 8.12 13.79
2:35:00 0.00 0.00 1.00 1.96 3.00 4.64 5.85 7.43 12.58
2:40:00 0.00 0.00 0.91 1.77 2.70 4.22 5.32 6.77 11.44
2:45:00 0.00 0.00 0.82 1.58 2.42 3.81 4.80 6.13 10.33
2:50:00 0.00 0.00 0.72 1.40 2.15 3.41 4.29 5.49 9.24
2:55:00 0.00 0.00 0.63 1.22 1.88 3.01 3.79 4.85 8.16
3:00:00 0.00 0.00 0.54 1.04 1.62 2.61 3.29 4.22 7.08
3:05:00 0.00 0.00 0.45 0.87 1.36 2.21 2.79 3.58 6.01
3:10:00 0.00 0.00 0.36 0.69 1.10 1.82 2.30 2.95 4.94
3:15:00 0.00 0.00 0.28 0.52 0.84 1.43 1.80 2.33 3.88
3:20:00 0.00 0.00 0.19 0.36 0.60 1.04 1.32 1.71 2.84
3:25:00 0.00 0.00 0.13 0.25 0.44 0.67 0.86 1.13 1.96
3:30:00 0.00 0.00 0.09 0.19 0.35 0.45 0.60 0.77 1.40
3:35:00 0.00 0.00 0.07 0.15 0.29 0.31 0.43 0.54 1.03
3:40:00 0.00 0.00 0.06 0.12 0.23 0.23 0.31 0.38 0.75
3:45:00 0.00 0.00 0.05 0.10 0.19 0.16 0.23 0.26 0.53
3:50:00 0.00 0.00 0.04 0.08 0.15 0.12 0.17 0.18 0.37
3:55:00 0.00 0.00 0.03 0.06 0.12 0.09 0.13 0.11 0.25
4:00:00 0.00 0.00 0.03 0.05 0.09 0.07 0.09 0.07 0.17
4:05:00 0.00 0.00 0.02 0.04 0.07 0.05 0.07 0.06 0.13
4:10:00 0.00 0.00 0.02 0.03 0.05 0.04 0.05 0.05 0.10
4:15:00 0.00 0.00 0.01 0.02 0.04 0.03 0.04 0.04 0.08
4:20:00 0.00 0.00 0.01 0.01 0.03 0.02 0.03 0.03 0.06
4:25:00 0.00 0.00 0.01 0.01 0.02 0.02 0.02 0.02 0.05
4:30:00 0.00 0.00 0.01 0.01 0.01 0.01 0.02 0.02 0.03
4:35:00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.02
4:40:00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.01
4:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01
4:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:15:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:20:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:25:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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o Invert | Hydrauic Grade | Invert | Hydraulic Grade Length (User | Slope | Fow | CoP3Y Ful | (0P | | Bevatn | Eevaton
Label ~| ‘7o Start Node (tart) | lne(n) | (Stop) | Lne(Ou) |StopNode | Defined) | (Calulated) | Mamningsn | {on | Flow) e =" | Ground (Start) | Ground (stop)
(f) (ft) (f) () (f) (f/f) (cfs) (% (f) ()
104: PIPE-2 |PIPE-2 3.67 [FE5-1 6,862.18 6,862.59 | 6,858.58 6,858.94 |FES - 2 129.9 0.028 0.024 1.20 9.47 24.0 18.0 6,863.97 6,860.37
99: PIPE-3 PIPE - 3 4,92 |MH-5 6,860.75 6,861.37 | 6,858.40 6,858.92 |FES -3 71.3 0.033 0.024 2.70 10.33 J4.9 18.0 6,866.40 6,860.19
103: PIPE-4 |PIPE-4 6.13 [INLET -2 6,867.70 6,868.46 | 6,864.40 6,864.98 |O-4 81.2 0.041 0.024 5.30 44.78 3.2 30.0 6,878.40 6,866.90
109: PIPE-5 |PIPE-5 4,90 [INLET - 1 6,870.91 6,871.41 | 6,868.70 6,869.08 | INLET - 2 50.9 0.043 0.024 2.30 46.27 15.2 30.0 6,877.73 6,878.90
177:PIPE-7 |PIPE-7 2,67 |[INLET -3 6,905.04 6,905.47 | 6,903.99 6,904.38 |0-11 87.0 0.012 0.024 1.10 6.25 28.4 18.0 6,907.82 6,905.79
102: PIPE-8 |PIPE-8 2.94 |INLET - 4 6,922.47 6,922.99 | 6,921.42 6,921.90 |FES -5 89.0 0.012 0.024 1.60 6.18 4.7 18.0 6,926.40 6,923.21
147: PIPE-9 |PIPE-9 3.35 |[INLET -5 6,941.88 6,942.34 | 6,940.27 6,940.72 |O-7 89.8 0.018 0.024 1.50 7.62 30.1 18.0 6,947.30 6,942.06
101: PIPE- 11 |PIPE-11 2,80 [INLET -6 6,972.85 6,973.34| 6,971.76 6,972.20 | O-12 94.7 0.012 0.024 1.40 6.10 3.6 18.0 6,978.28 6,973.55
Fignre 1- Q5 — Free Outfall CONDUIT SUMMARY
Flow | Bevation | Bevaton | Depth | Jveraulc | Hydradic | =~ | headoss | Fiow (Total
Label ~| toown) | Grownd) | ®m) | (ow) | %] o | Metod | Coeffigent | out
@ | ® | @ | ® | o o (Standerd) | (cfs)

120: FES-1 |FES-1 1.20| 6,863.97| 6,863.97 0.41 6,862.60 6,862.59 Standard 0.050 1.20

87: INLET-1 |INLET-1 2,30 | 6,877.73 6,877.73 0.50 6,871.41 6,871.41 Standard 0.050 2.30

86: INLET-2 |INLET -2 5.30| 6,878.40| 6,878.40 0.76 6,868.64 6,868.46 Standard 0.640 5.30

176: INLET-3 |INLET -3 1.10 | 6,907.82 6,907.82 0.43 6,905.47 6,905.47 Standard 0.050 1.10

84: INLET-4 |INLET-4 1.60| 6,926,490 6,926.40 0.52 6,923.00 6,922.99 Standard 0.050 1.60

145: INLET -5 |INLET - 5 1.50 | 6,947.30 6,947.30 0.46 6,942.35 6,942.34 Standard 0.050 1.50

81: INLET-6 |INLET-6 1.490| 6,978.28 6,978.28 0.4 6,973.34 6,973.34 Standard 0.050 1.40

121: MH-5 MH-5 2,70 | 6,866.40 6,866.40 0.62 6,861.39 6,861.37 | Standard 0.050 2.70
Fignre 2- Q5 — Free Ontfall NODE SUMMARY

Eevaton | Eevaton | oo | Hydauic | Flow (Total
Label Notes Ground) | (nvert) | oSt | Grade out)
(ft) (f) (ft) (cfs)

126:FES-2  [FES-2 6,860.37|  6,858.58 |Free Outfal 6,858.94 1.20

88:FES-3  |FES-3 | 18"FES 6,860.19|  6,858.40 |Free Outfal 6,858.92 2.70

124:FES-5 |FES-5 6,923.21|  6,921.42 |Free Outfal 6,921.90 1.60

125:04 |04 6,866.90 | 6,864.40 |Free Outfal 6,864.98 5.30

148:07 |07 6,942.06|  6,940.27 |Free Outfal 6,940.72 1.50

179:0-11  |O-11 | CDOT TYPE C INLET 6,905.79|  6,903.99 |Free Outfal 6,904.38 1.10

180:0-12  |0-12 6,973.55|  6,971.76 |Free Outfal 6,972.20 1.40

Figure 3- Q5 — Free Outfall OUTFALL SUMMARY
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Figure 6- Q100 Free Outfall OUTFALL SUMMARY

o Invert | Hydrauic Grade | Invert | Hydrauiic Grade Length (User | Slope | Fow | Copacty (Rl | (0P | | Bevaton | Hevation
Label ~ o) Start Node (tart) | lne@n) | (top) | Lne(Ou) | StopNode | Defined) | (Caluiated) | Mamingsn | (a3 | Fiow) e o™ | Ground (start) | Ground (Stop)
(f) (ft) (ft) (f) () (f/ft) (cfs) (%) (ft) (ft)
104: PIPE-2 [PIPE -2 5.69 |FES - 1 6,862.13 6,863.13| 6,858.58 6,859.46 |FES - 2 129.9 0.028| 0.024 6.10 9.47 8.4 180 686397  6860.37
99: PIPE-3 PIFE - 3 8.60 |MH-5 6,860.75 6,864.95 | 6,858.40 6,859.81 |FE5-3 71.3 0.033 0.024 15.20 10.33 (N/A) 18.0 6,866.40 6,860.19
103: PIPE-4 |PIPE-4 B.61 [INLET - 2 6,867.70 6,869.13 | 6,864.40 6,865.50 |0-4 81.2 0.041 0.024 17.90 44.78 44.0 30.0 6,878.40 6,866.90
109: PIPE-5 |PIPE-5 7.65 |INLET -1 6,870.91 6,872.00 | 6,868.70 6,869.51 |INLET - 2 50.9 0.043 0.024 10.60 46.27 326 30.0 6,877.73 6,878.40
177: PIPE-7 |PIPE-7 3.93 [INLET - 3 6,905.04 6,906.05 | 6,903.99 6,904.85 |0-11 87.0 0.012 0.024 5.00 6.25 67.6 18.0 6,907.82 6,905.79
102: PIPE-8 |PIPE-8 4.07 |INLET - 4 6,922.47 6,924.03 | 6,921.42 6,922.46 [FES -5 89.0 0.012 0.024 7.20 6.18 (N/A) 18.0 6,926.40 6,923.21
147: PIPE-9 |(PIPE-9 4.85 [INLET - 5 6,941.88 6,942.96 | 6,940.27 6,941.26 |0O-7 89.8 0.018 0.024 6.60 7.62 71.9 18.0 6,947.30 6,942.06
101: PIPE- 11 |PIPE-11 3.91 |INLET -6 6,972.85 6,973.96 | 6,971.76 6,972.66 |0-12 94.7 0.012 0.024 5.50 6.10 74.2 18.0 6,978.28 6,973.55
Figure 4- 9100 — Free Outfall CONDUIT SUMMARY
Flow | Bevaton | Bevaton | Depth | Svdraulc | Hydauic | = | headoss | Fiow (Tota
Label “| Gnown) | Ground) | ®m) | (Ou) | ST o | Mehod | Coefficent | Out
« | ® | @ | ® [ & s (Standard) | (cfe)
120:FES-1 [FES-1 6.10| 6863.97 686397 095 6863.15 686313 Standard 0.050 6.10
87:INLET-1 |INLET-1 10.60 | 6,877.73 6,877.73 1.09 6,872.02 6,872.00 |Standard 0.050 10.60
86: INLET-2 |INLET -2 1790 6878.40 687840  143| 686951  6,869.13 Standerd 0.640 17.90
176: INLET -3 |INLET -3 5.00 | 6,907.82 6,907.82 1.01 6,906.07 6,906.05 | Standard 0.050 5.00
84: INLET-4 |INLET -4 70| 692640 692640 156 692404  6,924.03 Standard 0.050 7.20
145: INLET -5 |INLET -5 6.60 | 6,947.30 6,947.30 1.08 6,942.98 6,942.96 Standard 0.050 6.60
81:INLET-6 |INLET-6 5.50| 6978.28| 6978.28| 111 6,373.98  6,973.9 Standard 0.050 5.50
121: MH-5 MH-5 15.20 | 6,866.40 6,866.40 4.20 6,865.01 6,864.95 | Standard 0.050 15.20
Fignre 5- Q100 — Free Outfall NODE SUMMARY
Elevation Elevation Boundary Hydraulic Flow (Total
Label ~ Notes (Ground) (Invert) Condition Type Grade Out)
(f) (f) () (cfs)
126:FES-2 [FES-2 6,860.37|  6,858.58 |Free Outfal 6,859.46 6.10
88:FES-3  |FES-3 | 18"FES 6,860.19|  6,858.40 Free Outfal 6,859.81 15.20
124:FES-5 |FES-5 6,923.21|  6,921.42 |Free Outfal 6,922.46 7.20
125:04 |04 6,866.90 |  6,864.40 Free Outfal 6,865.50 17.90
148:07 |07 6,942.06|  6,940.27 Free Outfal 6,941.26 6.60
179:0-11  |O-11 | CDOT TYPE C INLET 6,905.79|  6,903.99 |Free Outfal 6,904.85 5.00
180:0-12  |0-12 6,973.55|  6,971.76 |Free Outfal 6,972.66 5.50
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[TyperComduit]
ID: 104

ID\Label

Link Length [ft)
Rise (in)\Material
Flow (cfs)
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&,908.00

Label: INLET - 3
Type: Manhole

ID: 176

6,907.80 1
6,907.60 1
6,907.40 1
6,907.20 1
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6,906.80 |
6,906.60 1
6,906.40 1
6,906.20 1
6,906.00 1
6,905.30 1
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6,005.40 1
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Elevation (ft)
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6,904.80 -
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Storm 2 - Q5
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6,926.60 4
5,926.40 3t
5,926.20 4
6,926.00 4
6,925.80 1
6,925.60 1
6,925.40 1
6,925.20 1
6,925.00 1
6,924.80 1
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5,924.40 4 —
5,924.20 -
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5,923.80 |-
5,923.50 4 =
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5,921.40 4
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Label: INLET - 4
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Fignre 9- Q5 OUTEALL SUMMARY

THE TAILWATER CONDITION HAS
BEEN DEFINED AS THE POND WSE
DURING THE CORRESPONDING
STORM EVENT FOR OUTFALLS

THAT DISCHARGE INTO POND 1.

velacity Invert | Hydraulic Grade | Invert | Hydraulc Grade Length (User | Siope | Fow | CoPRCtY (Ful | (0P | e | Eevatin | Eevaton
abel ~| VG | startiode Gtr) | Une(n) | (Stop) | Lne(Out) | StopNode | Defined) | (Cakuiated) | Mamningsn | o9 | Fiow) e et | Ground (start) | Ground (stop)
") (") (") (") ") (R/F) () - (") (#)
104: PIPE-2 |PIPE-2 3.67 |FES-1 6,862.18 6,862.59 | 6,858.58 6,858.94 |[FES - 2 129.9 0.028 0.024 1.20 9.47 24.0 18.0 6,863.97 6,860.37
99: PIPE- 3 PIPE-3 4.92 |MH-5 6,860.75 6,861.37 | 6,858.40 6,858.92 ([FE5-3 71.3 0.033 0.024 2.70 10.33 34.9 18.0 6,866.40 6,860.19
103: PIPE-4 |PIPE -4 6.13 |INLET - 2 6,867.70 6,868.46 | 6,864.40 6,865.25 |0-4 81.2 0.041 0.024 5.30 44,78 23.2 30.0 6,878.40 6,866.90
109: PIPE-5 (PIPE-5 4.90 |INLET - 1 6,870.91 6,871.41 6,868.70 6,869.08 |INLET - 2 50.9 0.043 0.024 2.30 46.27 15.2 30.0 6,877.73 6,878.40
177: PIPE-7 |PIPE-7 2.67 |INLET - 3 6,905.04 6,905.47 | 6,903.99 6,904.38 |O-11 87.0 0.012 0.024 1.10 6.25 28.4 18.0 6,907.82 6,905.79
102: PIPE-8 |FIPE-8 2.94 |INLET - 4 6,922.47 6,922.99 | 6,921.42 6,921.90 (FE5 -5 89.0 0.012 0.024 1.60 6.18 4.7 18.0 6,926.490 6,923.21
147: PIPE-9 |PIPE-5 3.35 |INLET - 5 6,941.88 6,942.34 | 6,940.27 6,9490.72 |O-7 89.8 0.018 0.024 1.50 7.62 30.1 18.0 6,947.30 6,942.06
101: PIPE- 11 |PIPE-11 2,80 |INLET -6 6,972.85 6,973.34 | 6,971.76 6,972.20 |O-12 94.7 0.012 0.024 1.40 6.10 32.6 18.0 6,978.28 6,973.55
Figure 7- 5 CONDUIT SUMMARY
Flow | Bevaton | Elevaton | Depth | fJvdrauic | Hydadc | = | deadoss | Fiow (Total
Label - Gowd) | ®m) | (uw) | o | Meottes | Coefient | Out
@ | ® | ® | @® | O o (Standerd) | (cF)
120:FES-1 [FEs -1 120 686397| 686397 041] 686260 686259 Standard 0.050 120
87:INLET-1 |INLET-1 2.30| 6,877.73 6,877.73 0.50 6,871.41 6,871.41 | Standard 0.050 2.30
86: INLET-2 | INLET -2 5.30| 687840 687840 076 6868.64)  6,868.46 Standard 0.640 5.30
176: INLET-3 |INLET - 3 1.10| 6,907.82 6,907.82 0.43 6,905.47 6,905.47 | Standard 0.050 110
84: INLET-4 |INLET -4 1.60| 6,926.40 6,926.40 0.52 6,923.00 6,922.99 | Standard 0.050 1.60
145: INLET-5 |INLET -5 1.50 | 6,947.30 6,947.30 0.46 6,942.35 6,942.34 | Standard 0.050 1.50
81: INLET-6 |INLET -6 1.40| 6,978.28 6,978.28 0.49 6,973.34 6,973.34 | Standard 0.050 1.40
121: MH-5 MH-5 2.70| 6,866.40 6,866.40 0.62 6,861.39 6,861.37 | Standard 0.050 2.70
Fignre 8- 95 NODE SUMMARY
Elevation Elevation draulic Flow (Total
Label Notes Ground) | (invert) | Boumdery Condiion " Grade o)
(ft) M () (cfs)

126:FES-2  [FEs -2 6,860.37|  6,858.58 Free Outfal 6,858.94 120
88:FES-3  |FES-3 | 18"FES 6,860.19|  6,85.40 Free Outfal 6,858.92 2.70
124:FES-5 FES-5 6923.21|  6,921.42 Free Outfal 6,921.90 1.60
125:04 |04 6,866.90 | 6,864.40 | User Defined Tailwater 6,865.25 5.30
148:07 |07 6942.06|  6,940.27 Free Outfal 6,940.72 1.50
179:0-11  |0-11 | CDOT TYPEC INLET 690573  6,303.99 Free Outfal 6,904.38 110
180:0-12  |0-12 6973.55| 697176 Free Outfal 6,972.20 1.40
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S Invert | HydrauicGrade | Invert | Hydrauiic Grade Length (User | Siope | Fow | COP3CtY Ful | (O | | Eevaton | Eevation
Label ~| 'epes Start Node (Start) Une(n) | (Stop) | Lne(Ou) | StopNode | Defned) | (Calauited) | Manningsn | pon | Flow) orma oo | Ground (start) | Ground (stop)
® ® ® ® ® ) () = G ®
104: PIPE-2 |PIPE-2 5.69 FES -1 6,862.18 6,863.13 | 6,858.58 6,859.46 |FES - 2 129.9 0.028 0.024 6.10 9.47 58.4 18.0 6,863.97 6,860.37
99: PIPE- 3 PIPE - 3 8.60 | MH-5 6,860.75 6,864.95 | 6,858.40 6,859.81 |[FES -3 71.3 0.033 0.024 15.20 10.33 Wﬂ) 18.0 6,866.40 6,860.19
103: PIPE-4 |PIPE-4 8.61 |INLET - 2 6,867.70 6,869.13 | 6,864.40 6,866.35 |0-4 81.2 0.041 0.024 17.90 44.78 44,0 30.0 6,878.40 6,866.90
109: PIPE-5 |[PIPE-5S 7.65 |INLET - 1 6,870.91 6,872.00 | 6,868.70 6,869.51 | INLET - 2 50.9 0.043 0.024 10.60 46.27 32.6 30.0 6,877.73 6,878.40
177: PIPE-7 |PIPE-T7 3.93 |INLET -3 6,905.04 6,906.05 | 6,903.99 6,904.85 |0-11 87.0 0.012 0.024 5.00 6.25 67.6 18.0 6,907.82 6,905.79
102: PIPE-8 |[PIPE-8 4.07 |INLET - 4 6,922.47 6,924.03 | 6,921.92 6,922.96 \FES -5 89.0 0.012 0.024 7.20 6.18 wlﬂ) 18.0 6,926.40 6,923.21
147: PIPE-9 |PIPE-9 4.85 |INLET -5 6,941.88 6,942.96 | 6,940.27 6,941.26 |0-7 89.8 0.018 0.024 6.60 7.62 719 18.0 6,947.30 6,942.06
101: PIPE- 11 (PIPE- 11 3.91 |INLET -6 6,972.85 6,973.96 | 6,971.76 6,972.656 |0-12 94.7 0.012 0.024 5.50 6.10 74.2 18.0 65,978.28 6,973.55
Figure 10- 9100 CONDUIT SUMMARY
Flow | Eevation | Bevaton | Depth | f¥draulc | Hydauic | = | Headoss | Fiow (Total
Label | (nown) | Ground) | Rm) | (Oud) 5 e | atess | Coefficent | Oup
@ | ® | ® | @ | 9 - (Stendard) | (cF)

120: FES-1 FES -1 6.10 | 6,863.97 6,863.97 0.95 6,863.15 6,863.13 Standard 0.050 6.10

87: INLET-1 |INLET-1 10.60 | 6,877.73 6,877.73 1.09 6,872.02 6,872.00 Standard 0.050 10.60

86: INLET-2 |INLET -2 17.90_ 6,878.40 6,878.40 1.43 6,869.51 6,869.13 Standard 0.640 17.90

176: INLET-3 |INLET -3 5.00| 6,907.82 6,907.82 1.01 6,906.07 6,906.05 Standard 0.050 5.00

84: INLET-4 |INLET -4 7.20| 6,926.40| 6,926.40|  1.56| 6,924.04| 6,924.03 Standard 0.050 7.20

145: INLET-5 |INLET -5 6.60| 6,947.30 6,947.30 1.08 6,942.98 6,942.96 Standard 0.050 6.60

81:INLET-6 |INET-6 5.50| 6978.28| 6978.28| 111| 6973.98| 6,973.96 Standard 0.050 5.50

121: MH-5 MH-5 15.20 | 6,866.40 6,866.40 4.20 6,865.01 6,864.95 Standard 0.050 15.20
Fignre 11- Q100 NODE SUMMARY

. w
et e m E(;\"v‘;':g‘ aomda%:eonduon HY;::‘: Flom('tr)ou
(ft) (ft) ' (f) (cfs)

126:FES-2 |[FES-2 6,860.37|  6,858.58 |Free Outfal 6,859.46 6.10

88:FES-3  |FES-3 |18°FES 6,860.19|  6,858.40 |Free Outfal 6,859.81 15.20

124:FES-5 |FES-5 6,923.21|  6,921.42 |Free Outfal 6,922.46 7.20

125:04 |04 6,866.90 |  6,864.40 |User Defined Tailwater 6,866.35 17.90

148:07 |07 6,992.06|  6,940.27 |Free Outfall 6,941.26 6.60

179:0-11  |0-11 | CDOT TYPE C INLET 6,905.79|  6,903.99 |Free Outfal 6,004.85 5.00

180:0-12  |0-12 6,973.55|  6,971.76 |Free Outfal 6,972.66 5.50

Fignre 12- 9100 OUTEALL SUMMARY

THE TAILWATER CONDITION HAS
BEEN DEFINED AS THE POND WSE
DURING THE CORRESPONDING
STORM EVENT FOR OUTFALLS
THAT DISCHARGE INTO POND 1.
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Label: 0-13 [ Label: PIPE - 1§
Type: Cutfall Type: Conduit
1D 150 I Jﬂf,ffff#gfr DT 184 |
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” tabelr FIPE=-15
Types - Conduit
" ID: 186
|Lai:ue|: FIFE - 20
| Type: Conduit
| Ir:-1:38
. .
0la 50.0 100.0 150.0 200.0 250.0 300.0 350.0 400.0 450.0 500.0 550.0 600.0 650.0 700.0 800.0 850.0 900.0 950.0 1,000.0 1,050.0
188 ', FIPE - 20 186 '\ FIPE-19 154\ FIFE - 18 111 VFIPE - 16 110 VFPE- 15 |
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36.0 '\ CMP 6.0\ CMP 36.0 '\, CMP 36.0 | CMP 6.0\, CMP
5.50 5.50 5.00 5.00 2.70
0.050 0.050 0.042 0.022 0.007
50 | Q8EY, MH-18 183\ MH-56 182\, MH-54 37 \INLET -8 96 \INLET - 9
7012.7 F015.07 7032.06 7052.87 7053.31 7056.10
7005.7 F011.26 7024.39 7040.69 7048.39 7045.28
oo 314 293.2 £69.8 398.5 1077.2




Velodity Invert Hydraulic Grade | Invert | Hydraulic Grade Length (User Slope Flow Capadty (Full wu': d / | Diameter Elevation Elevation
Label -~ (/s Start Node (Start) Line (In) (Stop) Line (Out) Stop Node Defined) (Calculated) | Manning's n (cFs) Flow) Rise (in) Ground (Start) | Ground (Stop)
(f) (fo) (f) () () (ft/f) (cfs) (%) () (f)
110: PIPE - 15 |PIPE - 15 2.97 |INLET -9 7,049.28 7,049,98 | 7,048.69 7,049.42 | INLET -8 78.8 0.007 0.024 3.720 31.27 23.2 36.0 7,056.10 7,053.31
111: PIPE- 16 |PIPE - 16 4.79 |INLET -8 7,048.39 7,049.09 | 7,040.99 7,041.61 |MH-54 328.7 0.023 0.024 5.00 54.20 20.5 36.0 7,053.31 7,052.87
144: PIPE - 17 |PIPE - 17 4,78 |INLET -7 7,031.49 7,031.88 | 7,026.19 7,026.47 |MH-56 84.2 0.063 0.024 1.10 14,28 18.8 18.0 7,036.48 7,032.06
184: PIPE- 18 |PIPE- 1B 5.99 |MH-54 7,040.69 7,041.39 | 7,024.69 7,025.39 |MH-56 376.5 0.042 0.024 5.00 74.47 17.5 36.0 7,052.87 7,032.06
186: PIPE- 19 |PIPE - 19 6.54 MH-586 7,024.39 7,025.13 | 7,011.26 7,012.16 |MH-18 261.9 0.050 0.024 5.50 80.89 172.7 36.0 7,032.06 7,019.07
188: PIPE- 20 |PIPE-20 6.53 |MH-18 7,011.26 7,012,.00 | 7,009.69 7,010.22 |0-13 31.4 0.050 0.024 5.50 80.82 17.7 36.0 7,019.07 7,012.71
Fignre 1- Q5 — Free Outfall CONDUIT SUMMARY
Flow Elevation @ Elevation Depth &Hm gzm Headloss Headloss | Flow (Total
Label 4| (Kknown) | (Ground) (Rim) (Cut) ) (ou) Method Coeffigent Cut)
) | @ ® ) 4 ® (Standard) | (cfs)

117: INLET - 7 |INLET -7 1.10| 7,0356.48 7,036.48 0.39 7,031.89 7,031.88 Standard 0.050 1.10

97: INLET-8 |INLET -8 5.00| 7,053.31| 7,053.31 0.70 7,049.42 7,045.09 | Standard 1.320 5.00

96: INLET-9 |INLET -9 3.70| 7,056.10 7,056.10 0.70 7,049.98 7,049,938 |Standard 0.050 3.70

185: MH-18  |MH-18 5.50| 7,019.07| 7,019.07 0.74 7,012.16 7,012.00 |Standard 0.640 5.50

182: MH-54 MH-54 5.00| 7,052.87 7,052.87 0.70 7,041.55 7,041.39 Standard 0.640 5.00

183: MH-56  |MH-56 5.50| 7,032.06| 7,032.06 0.74 7,025.39 7,025.13 |Standard 1.020 5.50
Fignre 2- Q5 — Free Outfall NODE SUMMARY

Elevation Elevation : Hydraulic Flow (Total
Label « Notes ‘ (Ground) ‘ (Invert) m“”?r';lfe“‘d"“" ‘ Grade ‘ Out)
(ft) (ft) (ft) (cfs)
190: 0-13 0-13 | | 7,012.71]  7,009.71 Free Outfal | 7,010.22 | 5.50

Figure 3- Q5 — Free Outfall OUTFALL SUMMARY
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Velodity Invert Hydraulic Grade | Invert | Hydraulic Grade Length (User Slope Flow Capadty (Full wr ept / | Diameter Elevation Elevation
Label =~ (ﬂfs} Start Node (Start) Line (In) (Stop) Line (Out) Stop Node Defined) (Calculated) Manning's n (Cfﬂ] Flow) Rise {“} Ground (Start) | Ground (Stop)
(ft) (ft) (ft) (f) () (FL/ft) (cfs) (%) (ft) (ft)
110: PIPE - 15 |[PIPE - 15 4,66 |INLET -9 7,049.28 7,051.16 | 7,048,869 7,050.87 |INLET -8 78.8 0.007 0.024 19,50 31..27 57.2 36.0 7,056.10 7,053.31
111: PIPE - 16 |PIPE - 16 7.53 |INLET -8 7,048.39 7,050.01 | 7,040.99 7,042.73 MH-54 328.7 0.023| 0.024 25.20 54.20 47.9 36.0 7,053.31 7,052.87
144: PIPE- 17 |PIFE - 17 7.490 |INLET -7 7,031.49 7,032.36 | 7,026.19 7,026.81 |MH-56 84.2 0.063 0.024 5.10 14,28 41.3 18.0 7,036.48 7,032.06
184: PIPE - 18 |PIPE - 18 9.52 |MH-54 7,040.69 7,042.31| 7,024.69 7,026.83 | MH-56 376.5 0.042| 0.024 25.20 74.47 40.1 36.0 7,052.87 7,032.06
186: PIPE- 19 |PIPE - 19 10.42 |MH-56 7,024.39 7,026.11 | 7,011.26 7,013.43 |MH-18 261.9 0.050 0.024 28.20 80.89 40.7 36.0 7,032.06 7,019.07
188: PIPE- 20 |PIPE - 20 10.41 | MH-18 7,011.26 7,012.98 | 7,009.69 7,010.94 | 0-13 3.4 0.050 0.024 28.20 80.82 40.8 36.0 7,019.07 7,012.71
Fignre 4- Q100 — Free Outfall CONDUIT SUMMARY
Flow Elevation | Elevation Depth &Hm m Headloss Headloss | Flow (Total
Label 4| (Known) | (Ground) (Rim) (Out) {in) (ou) Method Coeffident Out)
(cfs) () () (ft) () () (Standard) (cfs)

117: INLET - 7 }INLET - 7 5.10| 7,036.48 7,036.48 0.87 7,032.38 7,032.36 | Standard 0.050 5.10

97: INLET-8 |INLET -8 25.20| 7,053.31| 7,053.31 1.62 7,050.87 7,050.01 | Standard 1.320 25.20

96: INLET-9 |INLET -9 19,50 | 7,056.10  7,056.10 1.88 7,051.18 7,051.16 | Standard 0.050 19.50

185: MH-18  |MH-13 28.20| 7,019.07| 7,019.07 1.72 7,013.43 7,012.98 | Standard 0.640 28.20

182: MH-54  |MH-54 25.20 | 7,052.87| 7,052.87 1.62 7,042.73 7,042.31 | Standard 0.640 25.20

183: MH-56  |MH-56 28.20| 7,03206| 7,032.06 1.72 7,026.83 7,026.11 | Standard 1.020 28.20
Figure 5- Q100 — Free Outfall NODE SUMMARY

Elevation Elevation g Hydraulic Flow (Total
Label ~ Motes ‘ (Ground) ‘ W‘;:emm ‘ Gr, ‘ Out)
(ft) (ft) (ft) (cfs)
190:0-13  [0-13 | | 7,012.71]  7,009.71 Free Outfal | 7,010.94 | 28.20

Figure 6- Q100 Free Outfall OUTFALL SUMMARY
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