May 31, 2023

Town of Parker
Engineering Development Review

EEIE] 20120 East Main Street
Parker, CO 80138

Denver

RE: AdventHealth Parker Expansion

Cairo

To whom it may concern,
ol This letter serves as a Drainage Conformance Letter for the proposed AHP Expansion. This letter
references the “Final Drainage and Erosion Control Report for the Parker Adventist Hospital”,
prepared by S. A. Miro, Inc., dated May 1, 2002. The latest update to the report was for the
Medical Office Building Ill, prepared by S. A. Miro, Inc., dated November 2018.

Structural

Integrated Services

The purpose of this letter is to demonstrate the existing and proposed storm sewer facilities serving
the improvements for the existing hospital site can adequately convey, treat, and detain the runoff
generated by the proposed AHP Expansion. All runoff from the AHP Expansion is routed through
existing and proposed storm sewer facilities to the existing Southwest Pond A and South Pond B
detention/water quality ponds.

l. PROJECT DESCRIPTION

Improvements that impact the storm sewer facilities are as follows:

e The construction of an expansion to the existing hospital, located south of the main hospital
and east of the Bed Tower, with a footprint of 30,240 sq. ft.

e Proposed ambulance drop-off loop, relocation of the existing helipad, and (2) two additional
fire lanes with an added impervious area of 43,117 sq. ft. (excludes existing impervious area
being removed and replaced by pervious areas)

e An additional 9,761 sq. ft. of overhead canopies extending beyond the expansion’s building
footprint and a 2,100 sq. ft. facilities shed for a total proposed roof area 42,101 sq. ft.

e A total disturbed area of 119,181 sq. ft. (2.74 acres)

¢ The existing ponds have adequate volume to detain the additional flow generated from this
development. The existing orifice restrictor plate will be replaced on both ponds to provide
adequate water quality treatment.

e The addition of approximately 480 LF of proposed storm sewer pipe and several street inlets
and trench drain.

The sub-basins that have been modified for these additions are the following, B7A, C3, C5, C7, C8,
C9, DA7, DA9, DA10, DA12 and F6, with the addition of sub-basins G1 through G12.

The AdventHealth Parker (formerly identified as Parker Adventist Hospital) campus was master
planned with the anticipation of the entire campus to be fully developed. While the proposed
development is increasing imperviousness, it is still within the planned overall imperviousness. The
existing storm infrastructure was sized with future development in mind and can convey increased
flows to the South Pond B and Southwest Pond A. The proposed design is accounting for future
development to be conveyed through the system as well. See the appendix for further information
regarding storm sewer conveyance.
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AdventHealth Parker Expansion

DRAINAGE FACILITY DESIGN

Detention/Water Quality

All proposed storm runoff will be conveyed via storm pipe and discharged to South Pond B and
Southwest Pond A. The Ponds have been master planed to detain and treat the AdventHealth
Parker site in a future, fully-developed condition, and has been confirmed to have the capacity to
treat (with replacement of the existing orifice plates in both ponds) and detain the proposed
improvements associated with the AHP Expansion. No grading revisions are proposed as the
existing pond geometry has adequate volumetric capacity.

Storm Sewer Layout

The proposed storm sewer system will tie into the existing infrastructure at four (4) different
locations. See the drainage plan for details on these connections.
e The total flow from the proposed development in the 100-yr storm event is:
o 68 cfs to the Southwest Pond A
o 23 cfs to the South Pond B
¢ The total flow from the existing impacted sub-basins prior to modification in the 100-yr
storm event was:
o 57 cfs to Southwest Pond A
o 28 cfs to South Pond B
¢ The change in flow from the development in the 100-yr storm event is:
o 11 cfs increase to Southwest Pond A
o 5 cfs decrease to South Pond B

Proposed basin G2 is replacing existing basin DA12 which previously was being routed to South
Pond B but is now being rerouted to Southwest Pond A. This rerouting along with the change in
imperviousness for the areas tributary to each pond are the cause of the new incoming flow
rates.

The proposed storm sewer was analyzed using the StormCAD V8i program to ensure that the
added storm infrastructure does not overwhelm the existing system. The hydraulic grade lines
are under the required 1-foot below finish grade at the manholes. The system was checked
against flows in the 100-yr condition. Therefore, the existing and proposed storm sewer is
expected to function adequately to convey the anticipated runoff flows. Storm sewer profiles
including HGLs are included in the Appendix for reference.

I1l. CONCLUSIONS

Compliance with Standards

This Drainage Conformance Letter complies with the Town of Parker Storm Drainage and
Environmental Criteria Manual, and the Urban Storm Drainage Criteria Manual. The drainage
system is designed to efficiently intercept runoff in curb and gutter and storm sewer and convey
the flows to the existing Southwest Pond A and South Pond B detention/water quality ponds. The
site provides a drainage system which does not exceed the allowable capacities of the existing
storm sewer/drainage facilities.

Please call us if you have any questions.

Sincerely,
Megan Huerter Vogt, P.E.
Senior Associate
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AdventHealth Parker Expansion

Appendix A
Hydrologic Criteria
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TOWN OF PARKER STORM DRAINAGE AND ENVIRONMENTAL CRITERIA MANUAL

5. HYDROLOGIC CRITERIA

5.1 INTRODUCTION

This section presents the criteria and methodology for determining storm runoff design peaks and
volumes to be used in the Town of Parker for preparation of storm drainage plans and facility design. In
general, hydrologic analysis of the initial and major storm events for both the historic and fully
developed site conditions is required. In addition to the hydrologic analysis for a site, a hydrologic
analysis should be performed for all off site basins that impact the proposed site. The Town of Parker
adopts procedures prescribed by the Urban Drainage and Flood Control District (UDFCD) for
performing hydrologic analysis. These procedures may be found in the Rainfall and Runoff sections of
the MANUAL. Standards and technical criteria found in the MANUAL should be followed except
where superseded by specific requirements of this manual.

5.2 DESIGN RAINFALL

For any storm runoff technique, design rainfall must first be established. The design rainfall data to be
used for the Town of Parker were obtained from NOAA Atlas 2, Precipitation— Frequency Atlas of the
Western United States, Volume IlI- Colorado. The design storm events developed and utilized are the
same as those used by UDFCD.

The one-hour point rainfall depths for different frequency events are shown in Table 5.1 herein.
Rainfall intensity as a function of the one-hour point rainfall and the time of concentration can be
approximated by the following equation which appears in the MANUAL as Equation RA-5.

1= (28.5P,)/(10+t,)" 7%

Where, 1= rainfall intensity (in/hr)
P; = one-hour point rainfall depth (in)
t. = time of concentration (min)

Graphical presentation of the equation is shown as the Time-Intensity-Frequency curves in Figure 5.1
herein. Rainfall intensity for use in the Rational Method may be taken from Figure 5.1 or calculated
using the equation.

SECTION 5. HYDROLOGIC CRITERIA 5-1 2014
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TOWN OF PARKER STORM DRAINAGE AND ENVIRONMENTAL CRITERIA MANUAL

TABLE 5.1
ONE-HOUR POINT RAINFALL
Frequency of Design One-hour Point
Event Rainfall, P,

(yr) (in)

2 0.99

5 1.39

10 1.64

25 1.98

50 2.31

100 2.60

5.3 FLOOD HYDROLOGY OVERVIEW

Various methods exist to determine appropriate flood peaks or hydrographs for storm drainage
planning and design. Methods for determining flood peaks or hydrographs are the Rational Method,
the Colorado Urban Hydrograph Procedure (CUHP), and Urban Drainage Stormwater Management
(UDSWM) model. The Town of Parker discourages the use of computer models other than CUHP and
UDSWM since these programs are preferred, if not required, by UDFCD for studies involving major
drainageways where UDFCD approval is sought or where maintenance eligibility is requested.

The three methods are briefly described in this section, and a discussion of their applicability to the
Town of Parker is discussed. UDSWM is mostly used to combine and route the hydrographs generated
using CUHP.

In general, the Rational Method is the most widely used and accepted technique for determining peak
flows in urban areas for small basins. Within the constraints outlined in the MANUAL, use of the
Rational Method provides a relatively simple but effective way to analyze storm runoff.

CUHP is somewhat more complicated than the Rational Method. It allows a manual computation of a
runoff hydrograph which may be used for further hydraulic routing through channels and/or detention
ponds. Historically, CUHP is best used in urban areas for which runoff coefficients have been derived.
However, recent improvements by UDFCD include consideration for different soil types, thus CUHP
is now more applicable to rural areas. The reader is referred to UDFCD for the latest version of
CUHP.

UDSWM is a computer model that generates runoff hydrographs and routes and combines these
hydrographs. UDSWM is a modified version of the Runoff Block of the Environmental Protection
Agency’s Storm Water Management Model (SWMM). It has been modified to be used in conjunction
with CUHP. Table 5.2 herein provides guidance on selecting the appropriate method for a given
project.

SECTION 5. HYDROLOGIC CRITERIA 5-2 2014
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AdventHealth Parker Expansion

Appendix B
Hydrologic Calculations

S. A. MIRO, INC. 4582 South Ulster St. Pkwy., Suite 750 Denver, Colorado 80237 www.samiro.com Tel 303-741-3737 Fax 303-694-3134



Composite C Calculations

Project Information Jurisdiction Impervious Value Coefficient Equations
CHEY Project Name: AHP Expansion Pond Area 100% Cop (2 =0.831".122 Cop (10) = 0.74i+0.132
Miro Project No:  23-079 Landscape Area 2% Ccp (5) = 0.82i+0.035 Cep (100 = 0.4i+0.484
Revised Date: 5/30/2024 Paved Area 100%
Calculated By: RJH Roof Area 90%
*NOTE: C¢p Equations from UDFCD Criteria Manual updated March 2017
Basin A pond A landscape A paved A roof A total Impervious- Cco Ceco Ceco Ceo
Designation (ft9) (ft9) (ft?) (ft?) (acres) ness 02 yr 05 yr 10 yr 100 yr
G1 0 3,575 7,502 0 0.25 68% 0.54 0.60 0.64 0.76 PROPOSED
G2 0 1,909 13,030 297 0.35 88% 0.71 0.75 0.78 0.83 BASIN FOR
G3 0 0 0 21,963 0.50 90% 0.74 0.77 0.80 0.84 AHP
G4 0 9,466 9,576 0 0.44 51% 0.39 0.46 0.51 0.69 EXPANSION
G5 0 0 0 18,038 0.41 90% 0.74 0.77 0.80 0.84 (#23079)
G6 0 0 6,346 0 0.15 100% 0.83 0.86 0.87 0.88
G7 0 30,859 57,729 1,345 2.06 66% 0.52 0.58 0.62 0.75
G8 0 1,500 15,079 0 0.38 91% 0.75 0.78 0.81 0.85
G9 0 801 12,404 0 0.30 94% 0.77 0.81 0.83 0.86
G10 0 0 0 2,100 0.05 90% 0.74 0.77 0.80 0.84
G11 0 3,455 6,772 0 0.23 67% 0.53 0.58 0.63 0.75
G12 0 20,277 70,430 0 2.08 78% 0.63 0.68 0.71 0.80
0.00
E1 23,473 0.54 90% 0.74 0.77 0.80 0.84 FROM
E2 23,244 0.53 2% 0.01 0.05 0.15 0.49 RECENTLY
E3 2,562 6,608 0.21 73% 0.58 0.63 0.67 0.77 CONSTRUCTED
E4 4,010 10,513 0.33 73% 0.58 0.63 0.67 0.78 MOB |1l (#18057)
E5 4,799 11,708 0.38 72% 0.57 0.62 0.66 0.77
E6 11,551 0.27 2% 0.01 0.05 0.15 0.49 NOTE: THE
E7 12,542 18,703 0.72 61% 0.47 0.53 0.58 0.73 TOTAL AREA
E8 1,360 3,183 0.10 71% 0.56 0.61 0.65 0.77 OF THESE
E9 1,971 25,406 0.63 93% 0.76 0.80 0.82 0.86
E10 2,585 19,070 0.50 88% 0.72 0.76 0.79 0.84 Eﬁ"i:\'ﬁkﬁ I;{ESS
E11 917 26,635 0.63 97% 0.80 0.83 0.85 0.87
E12 16,075 0.37 100% 0.83 0.86 0.87 088 | BASINS THEY
E13 1,748 10,475 0.28 86% 0.70 0.74 0.77 0.83 REAPLCED,
E14 735 20,646 0.49 97% 0.80 0.83 0.85 0.87 HENCE THE
E15 9,837 5,494 0.35 37% 0.27 0.34 0.41 0.63 DIFFERENCE IN
F1 82,679 1.90 2% 0.01 0.05 0.15 0.49 TOTAL AREAS
MOB 1l TOTAL 160,540 174,516 23,473 8.23 55% 0.43 0.49 0.54 0.71 ON NEXT PAGE
0.00
*Al 4.61 67% 0.53 0.58 0.63 0.75
“A2 0.71 52% 0.40 0.46 0.52 0.69 EX. BASINS
*A3 0.32 2% 0.01 0.05 0.15 0.49 PRIOR TO
A4 7131 515 0.18 9% 0.05 0.11 0.20 0.52 MOB Il AND
A5 5045 15105 0.46 75% 0.61 0.65 0.69 0.79 AHP
B1# 1.20 80% 0.65 0.69 0.72 0.80 EXPANSION
B1A# 0.14 80% 0.65 0.69 0.72 0.80 REVISIONS
B2# 0.82 85% 0.69 0.73 0.76 0.82
B2A# 0.73 79% 0.64 0.68 0.72 0.80
B2B# 1.15 85% 0.69 0.73 0.76 0.82
B3*** 0.73 67% 0.53 0.58 0.63 0.75
B3-1*** 0.03 0% 0.00 0.04 0.13 0.48
B3-2** 0.14 60% 0.47 0.53 0.58 0.72
B4*** 1.24 100% 0.83 0.86 0.87 0.88
B5*** 0.55 72% 0.57 0.63 0.66 0.77
B5A™* 0.10 89% 0.73 0.76 0.79 0.84
B5B*** 0.20 80% 0.65 0.69 0.72 0.80
B5C*** 0.08 88% 0.72 0.76 0.78 0.84
B6A(EX)** 0.67 78% 0.63 0.67 0.71 0.80
B6B(EX) 0.53 87% 0.71 0.75 0.78 0.83
B6C** 0.03 82% 0.66 0.71 0.74 0.81
B6D** 0.02 28% 0.20 0.26 0.34 0.60
B7 (EX)* 2.20 37% 0.27 0.34 0.41 0.63
B7B 26319 12,883 0.90 68% 0.52 0.59 0.63 0.76
B8*** 0.18 11% 0.07 0.13 0.21 0.53
C1A# 0.05 41% 0.30 0.37 0.44 0.65
C1B# 0.18 47% 0.35 0.42 0.48 0.67
C1CH# 0.31 86% 0.69 0.74 0.77 0.83
C1D# 0.93 89% 0.71 0.76 0.79 0.84
[ 0.36 92% 0.74 0.79 0.81 0.85
C7 (EX)** 1.75 45% 0.33 0.40 0.47 0.66
D1# 0.26 90% 0.72 0.77 0.80 0.84
D2# 0.49 90% 0.72 0.77 0.80 0.84
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Composite C Calculations

Treatment Total

Page 2 of 2
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Project Information Jurisdiction Impervious Value Coefficient Equations
CHEEI Project Name: AHP Expansion Pond Area 100% Cop (2 =0.831".122 Cep (10) = 0.74i+0.132
Miro Project No: 23-079 Landscape Area 2% Cocp (5) = 0.82i+0.035 Ccp (100) = 0.4i+0.484
Revised Date: 5/30/2024 Paved Area 100%
Calculated By: RJH Roof Area 90%
*NOTE: Cc¢p Equations from UDFCD Criteria Manual updated March 2017
Basin A pond A landscape A paved A roof A total Impervious- Cep Cep Cep Cep
Designation (ft?) (ft?) (t?) (t?) (acres) ness 02 yr 05 yr 10 yr 100 yr
D3# 0.53 90% 0.72 0.77 0.80 0.84
D4** 0.67 90% 0.72 0.77 0.80 0.84
D5*** 0.40 90% 0.72 0.77 0.80 0.84
D6# 0.25 90% 0.72 0.77 0.80 0.84
D7** 0.67 90% 0.72 0.77 0.80 0.84
DA1# 0.66 71% 0.55 0.62 0.66 0.77
DA2# 0.47 95% 0.77 0.81 0.84 0.86
DAS8# 0.48 88% 0.70 0.76 0.78 0.84
DA11# 0.03 4% 0.02 0.07 0.16 0.50
DA15# 0.05 20% 0.13 0.20 0.28 0.56
DA16# 0.08 57% 0.43 0.50 0.55 0.71
0s-1* 6.40 2% 0.01 0.05 0.15 0.49
0s-2* 12.80 2% 0.01 0.05 0.15 0.49
0Ss-3* 164.50 2% 0.01 0.05 0.15 0.49
0Ss-4* 3.11 2% 0.01 0.05 0.15 0.49
0S8-5* 0.54 100% 0.81 0.86 0.87 0.88
R1# 0.48 90% 0.72 0.77 0.80 0.84
F3* 0.36 69% 0.54 0.60 0.64 0.76
F4* 0.69 73% 0.57 0.63 0.67 0.78
F5# 2.24 100% 0.81 0.86 0.87 0.88
b.00" -
South Pond Trib 28.22 46.37% ) 0.34 0.42 0.48 0.67
SW Pond Trib 26.74 61.08% = 0.47 0.54 0.58 0.73
Total Onsite 54 3.8% /Y 640 0.47 0.53 0.70
# From Addendum to Final Drainage Plan dated 7/22/2008
* Approved Master Planned Impervious Values used
** From Update dated 1/6/2010
*** From Update dated 6/13/2014
Text with Strikethrough indicates it has been replaced by new basins.
Note F1, DA5, DA6, & DA13 replaced by MOB Il (#18057) all other
basin have been replaced by AHP Expansion (#23079)
Unmodified Ex. Total o
(includes 0S-2) Lo A
South Pond B Tributary Areas & Uies iifs) (S Vet 6.51 74%
Imperviousness (excludes 0S-2)
MOB llI Total 8.23 90%
Proposed Total 0.68 92%
South Pond B Treatment o
Total 15.42 83.19 A$
Unmodified Ex. Total o
(includes 0S-1) e S57%
Unmodified Ex. Total o
Southwest Pond A Tributary Areas & (excludes OS-1) 13.80 82%
Imperviousness MOB lll Total - -
Proposed Total 6.54 75%
Southwest Pond A 2034 79.68%2
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TIME OF CONCENTRATION

Project Information Conveyance Coefficient Value Time of Concentration Equations
CHEEY Project Name: AHP Expansion Grassed Waterway 15
S.A. Project No:  23-079 Heavy Meadow 2.5 t=0.395(1.1 - C5)L"2/ 8" t; = (L/v)/60
Revised Date:  5/28/2024 Nearly Bare Ground 10 t; check: t; = (26-17i) +(L/(60(14i+19)S"1/2)
Calculated By: RJH Paved Areas and Shallow Paved Swales 20
Short Pasture and Lawns 7
Tillage / Field 5
*NOTE: Cv Values, T;, T, & T, Equations from UDFCD Criteria Manual updated March 2017
SUB-BASIN INITIAL/OVERLAND TIME TRAVEL TIME t. CHECK FINAL
DATA (t) (t) ti+t, (urbanized basins) t. USED
Conveyance
Basin Area Cecp length slope t; length slope Type of Land Coefficient | velocity t; t. Total Length t. t.
Designation Surface
(acres) 05 yr (ft) % (min) (ft) % Cv (ft/'sec) (min) (min) (ft) (min) (min)
G1 025 | 060 128 | 1.09% | 10.16 64 | 2799 | Pavedareasand shallow 20 3.34 0.32 10.48 192 1541 | 10.48

paved swales

G2 0.35 0.75 72 2.20% | 4.16 238 | 248y | Faved areasand shallow 20 3.15 1.26 5.42 310 12.67 5.42
paved swales

G3 0.50 0.77 160 | 2.00% | 6.02 25 2.00% | Favedareasand shallow 20 2.83 0.15 6.17 185 11.71 6.17
paved swales

G4 0.44 0.46 36 5.55% | 3.98 230 | 2679 | Paved areasand shallow 20 3.27 117 5.15 265 18.95 5.15
paved swales

G5 0.41 0.77 149 | 2.00% | 5.81 61 2.00% | Favedareasand shallow 20 2.83 0.36 6.17 210 11.85 6.17
paved swales

G6 0.15 0.86 57 0.93% | 347 202 | 2.829 | Pavedareasand shallow 20 3.36 0.10 3.57 77 9.33 5.00
paved swales

G7 2.06 0.58 254 | 355% | 9.99 525 | 3.47% | Faved areasand shallow 20 3.56 2.45 12.45 778 18.73 | 12.45
paved swales

G8 0.38 0.78 225 | 1.98% | 6.96 61 e || FECEEEE I Sl 20 3.38 0.30 7.26 286 11.80 7.26
paved swales

G9 0.30 0.81 217 | 155% | 6.86 1 109 | Pavedareasand shallow 20 2.00 0.01 6.87 218 11.65 6.87
paved swales

G10 0.05 0.77 63 20% | 3.76 1 aagp || FEEdEEERE el 20 2.00 0.01 3.77 64 11.19 5.00
paved swales

G11 0.23 0.58 51 5.02% | 3.95 131 379 | Favedareasand shallow 20 3.84 0.57 4.52 182 15.49 5.00
paved swales

G12 2.08 0.68 119 | 2.78% | 6.04 68 sap | FOCEEEEEERY 20 4.61 0.25 6.28 187 13.40 6.28
paved swales
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Runoff Calculations (Rational Method)

Project Information Intensity Equation
(M 1 R O Project Name: AHP Expansion
S.A. Project No:  23-079 | = 28.5 (P)/(10+T,)>"®
Revised Date: 5/28/2024
Calculated By: RJH *NOTE: P & Intensity Equation from UDFCD Criteria Manual
Basin Area t. intensity Q
(PN P
Designation (ac.) ¢ cA (min) ! (in/hr) (cfs)
0.54 0.14 0.99 2.63 0.36 |02 YR
0.60 0.15 1.39 3.69 0.56 |05YR
G1 0.25 0.64 0.16 10.48 1.64 4.36 0.71 |[10YR
0.76 0.19 2.60 6.90 1.33 [100 YR
0.71 0.25 0.99 3.29 0.82 |02 YR
0.75 0.26 1.39 4.61 1.21 |05 YR
£z o2 0.78 0.27 2 1.64 5.44 148 |10 YR
0.83 0.29 2.60 8.63 2.52 [100 YR
0.74 0.37 0.99 3.17 1.18 [02 YR
0.77 0.39 1.39 4.45 1.73 [05YR
G3 0.50 0.80 0.40 6.17 1.64 5.24 211 [10YR
0.84 0.43 2.60 8.31 3.54 100 YR
0.39 0.17 0.99 3.33 0.57 |02 YR
0.46 0.20 1.39 4.68 0.93 |05YR
e S 0.51 0.22 S 1.64 5.52 1.23 |10 YR
0.69 0.30 2.60 8.75 2.64 [100 YR
0.74 0.31 0.99 3.17 0.97 |02 YR
0.77 0.32 1.39 4.44 142 [05YR
GS 0.41 0.80 0.33 6.17 1.64 5.24 1.73 [10 YR
0.84 0.35 2.60 8.31 291 [100 YR
0.83 0.12 0.99 3.36 0.41 |02 YR
0.86 0.12 1.39 4.71 0.59 |[05YR
ce i 0.87 0.13 2 1.64 5.56 0.71 [10YR
0.88 0.13 2.60 8.82 1.14 |100 YR
0.52 1.08 0.99 2.45 264 [02YR
0.58 1.19 1.39 3.43 410 [05YR
G7 2.06 0.62 1.28 12.45 1.64 4.05 520 [10YR
0.75 1.55 2.60 6.42 9.93 [100 YR
0.75 0.28 0.99 3.01 0.86 |02 YR
0.78 0.30 1.39 4.22 1.26 |05 YR
ce e 0.81 0.31 s 1.64 4.98 1.53 |10 YR
0.85 0.32 2.60 7.90 255 [100 YR
0.77 0.23 0.99 3.06 0.72 |02 YR
0.81 0.24 1.39 4.30 1.05 |[05YR
G9 0.30 0.83 0.25 6.87 1.64 5.07 1.27 [10 YR
0.86 0.26 2.60 8.04 210 (100 YR
0.74 0.04 0.99 3.36 0.12 |02 YR
0.77 0.04 1.39 4.71 0.18 |05 YR
ol o2 0.80 0.04 2 1.64 5.56 0.21 [10YR
0.84 0.04 2.60 8.82 0.36 [100 YR
0.53 0.12 0.99 3.36 0.42 |02 YR
0.58 0.14 1.39 4.71 0.65 |[05YR
G111 0.23 0.63 0.15 5.00 1.64 5.56 0.82 [10YR
0.75 0.18 2.60 8.82 1.56 (100 YR
Page 1 of 2

J:\Jobs\23079 AHP Expansion\04 Civil Design\Drainage\Calcs\001-RptDrn.RJH.xIs



Runoff Calculations (Rational Method)

Project Information Intensity Equation
(M 1 R O] Project Name: AHP Expansion
S.A. Project No:  23-079 | = 28.5 (P4)/(10+T,)% "%
Revised Date: 5/28/2024
Calculated By: RJH *NOTE: P & Intensity Equation from UDFCD Criteria Manual
Basin Area t. intensity Q
(PN P
Designation (ac.) ¢ cA (min) ! (in/hr) (cfs)

0.63 1.31 0.99 3.15 412 |02 YR

0.68 1.41 1.39 4.42 6.22 |05YR

ok 20 0.71 1.48 S 1.64 5.21 771 [10YR
0.80 1.66 2.60 8.27 13.71 [100 YR

Page 2 of 2
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RUNOFF SUMMARY
Design Tributary Basin(s) Tributary | Direct Runoff | Total Runoff | Direct Runoff | Total Runoff
Point Area (ac.)| (CFS/5-yr) (CES/5-yr) | (CES/100-yr) | (CFS/100-yr)

- G1 0.25 0.56 - 1.33 -

- EX. DP X3 - - 9.12 - 19.95

1 G1, EX. DP X3 - - 9.68 - 21.28

- D5 0.40 1.25 - 2.65 -

2 D5, DP1 - - 10.93 - 23.93

- G2 0.35 1.21 - 2.52 -

3 G2, DP2 - - 12.14 - 26.45

- G3 0.50 1.73 - 3.54 -

4 G3, DP3 - - 13.88 - 29.99

- G4 0.44 0.93 - 2.64 -

5 G4, DP4 - - 14.81 - 32.62

- G5 0.41 1.42 - 2.91 -

- D4 - 2.37 - 4.95 -

- G6 0.15 0.59 - 1.14 -

6 G5, D4, DP5 - - 4.38 - 8.99

- G7 2.06 4.10 - 9.93 -

- G11 0.23 0.65 - 1.56 -

7 G7, G11, DP5, DP6 - - 23.93 - —53.10

- G8 0.38 1.26 - 2.55 e -

- G9 0.30 1.05 - 210 7 -

8 G8, G9 0.68 - 2.31 -/ 4.65

- EX.DP 8 3.74 - 6.68 - 17.80

9 DP8, EX. DP 8 4.42 - 8.99 - 2%45

- G10 0.05 0.18 - A 0.36x -

- G12 2.08 6.63 - 714.62\ - W

TOTAL INTO

SOUTH POND B
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COLOR CODING

LEGEND

EXISTING RUNOFF SUMMARY
(FROM PREVIOUS DRAINAGE REPORTS/LETTERS)
NOTE: EXCLUDES UNDISTURBED AREAS, INCLUDED FOR
RUNOFF COMPARISSON FOR AHP EXPANSION

COLOR CODING
LEGEND

OUTFALLS INTO
SOUTH POND B

SOUTHWEST
POND A

OUTFALLS INTO

Ex. Tributary | Prop. Tributary | Ex. Total Runoff | Ex. Total Runoff | f FROM MOB 11l RUNOFE
Basin(s) Basin(s) (CES/5-yr) (CES/100-yr)
TN ) 572 T ( CALCS (MIRO #18057)
. DA9 G7 0.16 0.30 &~ FROM PARKING
e Bl 20 — S | EXPANSION ROUTING
G12 - TONES | CALCS (MIRO #18057)
C3 G1 T2b L |
?CS G3 0.41 1.17 ~ FROM PARKING
g; <35G7c;6 fg; ggj STRUTURE ROUTING
) : - =
Co G11 063 504 CALCS (MIRO #14004
F6 G/ 0.55 1.31 FROM MAIN HOSPITAL
EX. DP X3 N/A 9.12 19.95 CALCS (|V||RO #07135)
D5 N/A 1.25 2.65
D4 N/A 2.37 4.95
EX. DP 8 N/A 6.68 17.80
PrROSr?OS;d Ex. Total Runoff | Ex. Total Runoff
(CFS/100-yr) (CFS/5-yr) (CFS/100-yr)
Total South
Pond B 22.81 11.92 27.89
Total
Southwest 66.81 - 57.08
Pond A
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DETENTION BASIN STAGE-STORAGE TABLE BUILDER

MHFD-Detention, Versfon 4.06 (July 2022)
Project: AdventHealth Parker - Southwest Pond A (Miro Job # 23079)

Basin ID: Proposed Tributary Basins (Excludes Offsite Basin 0S-1)
ZONE 3

-ZONE 2
100-YR | =

c:
VOLUME Eu.wi ey

s
o' MD?/ 1,";:;‘;“ Depth Increment = ft : i
PERMANENT- ORIFICES Optional Optional
oot Example Zone Configuration (Retention Pond) Stage - Storage Stage Override Length Width Area Override Area Volume Volume
Description (ft) Stage (ft) (ft) (ft) (ft3) Area (ft?) (acre) (ft3 (ac-ft)
Watershed Information 5793.69| Top of Micropool - 0.00 - - - 1,417 0.033
Selected BMP Type = EDB 5794 - 0.31 - - - 2,709 0.062 640 0.015
Watershed Area = 20.34 acres 5794.02 (ISV) - 0.33 - - - 3,026 0.069 697 0.016
Watershed Length = 1,780 ft 5795 - 1.31 - - - 24,048 0.552 13,963 0.321
Watershed Length to Centroid = 500 ft 5796 - 2.31 - - - 32,114 0.737 42,044 0.965
Watershed Slope = 0.033 ft/ft 5797 - 3.31 - - - 39,094 0.897 77,648 1.783
Watershed Imperviousness =|  79.68% |percent 5798 - 4.31 - - - 42,734 0.981 118,562 2.722
Percentage Hydrologic Soil Group A = 26.3% percent 5798'51&;;“"“” - 4.89 - - - 44,897 1.031 143,975 3.305
Percentage Hydrologic Soil Group B = .8% percent 57 - 5.31 - - - 46,507 1. 163,17 74
drol Soil G 6.89 99 3 6,50 068 63,170 3.746
Percentage Hydrologic Soil Groups C/D = 66.9% percent 579:':&&:‘;’"“‘ - 5.89 - - - 48,912 1.123 190,841 4.381
Target WQCV Drain Time = 40.0 hours - - - -

Location for 1-hr Rainfall Depths = Parker - Town Hall - - - -

After providing required inputs above including 1-hour rainfall
depths, click 'Run CUHP' to generate runoff hydrographs using - - - -
the embedded Colorado Urban Hydrograph Procedure.

Optional User Overrides - - - -

Water Quality Capture Volume (WQCV) = 0.553 acre-feet acre-feet - - - -
Excess Urban Runoff Volume (EURV) = 1.747 acre-feet acre-feet -- -- -- --
2-yr Runoff Volume (P1 = 0.99 in.) = 1.251 acre-feet 0.99 inches - - - -
5-yr Runoff Volume (P1 = 1.39in.) = 1.880 acre-feet 1.39 inches - - - -
10-yr Runoff Volume (P1 = 1.64 in.) = 2.289 acre-feet 1.64 inches - - - -
25-yr Runoff Volume (P1 = 1.98 in.) = 2.914 acre-feet 1.98 inches - - - -
50-yr Runoff Volume (P1 = 2.31in.) = 3.485 acre-feet 2.31 inches - - - -
100-yr Runoff Volume (P1 = 2.6 in.) = 4.019 acre-feet 2.60 inches - - - -
500-yr Runoff Volume (P1 = 3.08 in.) = 4.864 acre-feet inches - - - -
Approximate 2-yr Detention Volume = 1.188 acre-feet - - - -
Approximate 5-yr Detention Volume = 1.778 acre-feet - - - -
Approximate 10-yr Detention Volume = 2.101 acre-feet - - - -
Approximate 25-yr Detention Volume = 2.427 acre-feet - - - -
Approximate 50-yr Detention Volume = 2.627 acre-feet - - - -
Approximate 100-yr Detention Volume = 2.808 acre-feet - - - -

Define Zones and Basin Geometry - - - -

Zone 1 Volume (WQCV) = 0.553 acre-feet - - - -

Zone 2 Volume (EURV - Zone 1) = 1.194 acre-feet -- - - -
Zone 3 Volume (100-year - Zones 1 & 2) = 1.061 acre-feet - - - -
Total Detention Basin Volume = 2.808 acre-feet -- - - -

Initial Surcharge Volume (ISV) = user ft3 - - - -

Initial Surcharge Depth (ISD) = user ft -- - - -

Total Available Detention Depth (Hiota)) = user ft -- - - -
Depth of Trickle Channel (Hyc) = user ft - - - -

Slope of Trickle Channel (St¢) = 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 (Wisy) = user ft -- - - -
Depth of Basin Floor (Hroor) = user ft -- - - -

Length of Basin Floor (Lroor) = user ft -- - - -

Width of Basin Floor (Wgoor) = user ft - - - -

Area of Basin Floor (Ar.oor) = user ft? -- - - -

Volume of Basin Floor (Ve oor) = user ft3 - - - -
Depth of Main Basin (Hwam) = user ft - - - -

Length of Main Basin (Luay) = user ft -- - - -

Width of Main Basin (Wma) = user ft - - - -

Area of Main Basin (Amain) = user ft? -- - - -

Volume of Main Basin (Vmamn) = user ft3 -- - - -
Calculated Total Basin Volume (Viota)) = user acre-feet -- - - -

MHFD-Detention_v4-06 - Southwest Pond A.xIsm, Basin 5/31/2024, 9:57 AM



DETENTION BASIN STAGE-STORAGE TABLE BUILDER

MHFD-Detention, Versfon 4.06 (July 2022)
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MHFD-Detention_v4-06 - Southwest Pond A.xIsm, Outlet Structure

DETENTION BASIN OUTLET STRUCTURE DESIGN

Basin ID: Proposed Tributary Basins (Excludes Offsite Basin 0S-1)

ZOME 1

MHFD-Detention, Version 4.06 (July 2022)
Project: AdventHealth Parker - Southwest Pond A (Miro Job # 23079)

ZONE 3
( ZONE 2
1

s

100-YR :I: L.——
VOLUME| EURV | waci
L G

ZONE 1 AND 2
PERMANENT- ORIFICES
POOL

=

o

100-YEAR
ORIFICE

Example Zone Configuration (Retention Pond)

Zone 1 (WQCV)
Zone 2 (EURV)
Zone 3 (100-year)

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

Underdrain Orifice Invert Depth =
Underdrain Orifice Diameter =

inches

Estimated Estimated
Stage (ft) Volume (ac-ft) Outlet Type
1.71 0.553 Orifice Plate
3.28 1.194 Orifice Plate
4.40 1.061 Weir&Pipe (Restrict)
Total (all zones) 2.808

ft (distance below the filtration media surface)

Underdrain Orifice Area =
Underdrain Orifice Centroid =

Calculated Parameters for Underdrain

lis

feet

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

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 Row (numbered fro

0.00

3.28

12.00

inches

3.75

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

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

Row 1 (required)

Row 2 (optional)

m lowest to highest)

sqg. inches (use rectangular openings)

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

Elliptical Slot Area =

Calculated Parameters for Plate

2.604E-02  |f?
N/A feet
N/A feet
N/A ft2

Row 3 (optional)

Row 4 (optional)

Row 5 (optional)

Row 6 (optional)

Row 7 (optional)

Row 8 (optional)

0.00

1.00

2.00

3.00

3.75

3.75

3.75

3.75

Row 9 (optional)

Row 10 (optional)

Row 11 (optional)

Row 12 (optional)

Row 13 (optional)

Row 14 (optional)

Row 15 (optional)

Row 16 (optional)

User Input: Vertical Orifice (Circular or Rectangular)

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

Not Selected

Not Selected

N/A N/A
N/A N/A
N/A 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 Parameters for Vertical Orifice

Not Selected

Not Selected

N/A

N/A

N/A

N/A

feet

User Input: Overflow Weir (Dropbox with Flat or

Sloped Grate and O

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

Zone 3 Weir Not Selected
5.10 N/A
12.00 N/A feet
4.00 N/A H:V
2.00 N/A feet
Type C Grate N/A
0% N/A %

Circular Orifice, Restrictor Plate, or Rectangular Orifice)

Zone 3 Restrictor

Not Selected

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

utlet Pipe OR Rectangular/Trapezoidal Weir and No Outlet Pipe)

Calculated Parameters for Outlet Pipe w/

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
5.60 N/A feet
2.06 N/A feet
5.71 N/A
17.22 N/A ft2
17.22 N/A ft2

Flow Restriction Plate

Zone 3 Restrictor

Not Selected

Depth to Invert of Outlet Pipe = 0.00 N/A ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = 3.02 N/A ft?
Outlet Pipe Diameter = 24.00 N/A inches Outlet Orifice Centroid = 0.96 N/A feet
Restrictor Plate Height Above Pipe Invert = 22.00 inches Half-Central Angle of Restrictor Plate on Pipe = 2.56 N/A radians
User Input: Emergency Spillway (Rectangular or Trapezoidal Calculated Parameters for Spillway
Spillway Invert Stage= 5.89 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 0.75 feet
Spillway Crest Length = 19.00 feet Stage at Top of Freeboard = 7.64 feet
Spillway End Slopes = 33.00 H:v Basin Area at Top of Freeboard = 1.12 acres
Freeboard above Max Water Surface = 1.00 feet Basin Volume at Top of Freeboard = 4.38 acre-ft
Routed Hydrograph Results The user can override the default CUHP hydrographs and runoff volumes by entering new values in the Inflow Hydrographs table (Columns W through AF).
Design Storm Return Period = WQCV EURV 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 500 Year

One-Hour Rainfall Depth (in) =| N/A N/A 0.99 1.39 1.64 1.98 2.31 2.60 3.08
CUHP Runoff Volume (acre-ft) = 0.553 1.747 1.251 1.880 2.289 2914 3.485 4.019 4.864
Inflow Hydrograph Volume (acre-ft) = N/A N/A 1.251 1.880 2.289 2.914 3.485 4.019 4.864

CUHP Predevelopment Peak Q (cfs) = N/A N/A 0.3 4.4 7.7 17.0 23.2 29.3 38.1

OPTIONAL Override Predevelopment Peak Q (cfs) = N/A N/A

Predevelopment Unit Peak Flow, q (cfs/acre) = N/A N/A 0.01 0.22 0.38 0.84 1.14 1.44 1.87
Peak Inflow Q (cfs) = N/A N/A 24.1 35.9 424 55.2 66.3 77.4 93.1

Peak Outflow Q (cfs) = 0.3 0.6 0.5 0.6 0.7 0.8 0.9 34 10.7

Ratio Peak Outflow to Predevelopment Q =| N/A N/A N/A 0.1 0.1 0.0 0.0 0.1 0.3

Structure Controlling Flow = Plate Plate Plate Plate Plate Plate Plate Overflow Weir 1 Dverflow Weir :

Max Velocity through Grate 1 (fps) = N/A N/A N/A N/A N/A N/A N/A 0.1 0.6

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 60 72 77 85 90 93 91
Time to Drain 99% of Inflow Volume (hours) = 42 74 64 77 83 92 99 102 101
Maximum Ponding Depth (ft) = 1.71 3.28 2.60 3.32 3.75 4.38 4.93 5.33 5.65

Area at Maximum Ponding Depth (acres) = 0.63 0.89 0.78 0.90 0.93 0.99 1.03 1.07 1.10
Maximum Volume Stored (acre-ft) = 0.556 1.756 1.178 1.783 2.176 2.791 3.347 3.767 4.114

5/31/2024, 9:58 AM



MHFD-Detention_v4-06 - Southwest Pond A.xIsm, Outlet Structure

DETENTION BASIN OUTLET STRUCTURE DESIGN

MHFD-Detention, Version 4.06 (July 2022)
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DETENTION BASIN STAGE-STORAGE TABLE BUILDER

MHFD-Detention, Versfon 4.06 (July 2022)
Project: AdventHealth Parker - Southwest Pond A (Miro Job # 23079)

Basin ID: Proposed Tributary Basins (Excludes Offsite Basin 0S-1)
ZONE 3

-ZONE 2
100-YR | =

c:
VOLUME Eu.wi ey

s
o' MD?/ 1,";:;‘;“ Depth Increment = ft : i
PERMANENT- ORIFICES Optional Optional
oot Example Zone Configuration (Retention Pond) Stage - Storage Stage Override Length Width Area Override Area Volume Volume
Description (ft) Stage (ft) (ft) (ft) (ft3) Area (ft?) (acre) (ft3 (ac-ft)
Watershed Information 5793.69| Top of Micropool - 0.00 - - - 1,417 0.033
Selected BMP Type = EDB 5794 - 0.31 - - - 2,709 0.062 640 0.015
Watershed Area = 26.74 acres 5794.02 (ISV) - 0.33 - - - 3,026 0.069 697 0.016
Watershed Length = 1,780 ft 5795 - 1.31 - - - 24,048 0.552 13,963 0.321
Watershed Length to Centroid = 500 ft 5796 - 2.31 - - - 32,114 0.737 42,044 0.965
Watershed Slope = 0.033 ft/ft 5797 - 3.31 - - - 39,094 0.897 77,648 1.783
Watershed Imperviousness =| 61.08% |percent 5798 - 4.31 - - - 42,734 0.981 118,562 2.722
Percentage Hydrologic Soil Group A = 26.3% percent 5798'51&;;“"“” - 4.89 - - - 44,897 1.031 143,975 3.305
Percentage Hydrologic Soil Group B = 6.8% percent 5799 - 5.31 - - - 46,507 1.068 163,170 3.746
Percentage Hydrologic Soil Groups C/D = 66.9% percent 579:':&&:‘;’"“‘ - 5.89 - - - 48,912 1.123 190,841 4.381
Target WQCV Drain Time = 40.0 hours - - - -

Location for 1-hr Rainfall Depths = Parker - Town Hall - - - -

After providing required inputs above including 1-hour rainfall
depths, click 'Run CUHP' to generate runoff hydrographs using - - - -
the embedded Colorado Urban Hydrograph Procedure.

Optional User Overrides - - - -

Water Quality Capture Volume (WQCV) = 0.534 acre-feet acre-feet - - - -
Excess Urban Runoff Volume (EURV) = 1.695 acre-feet acre-feet -- -- -- --
2-yr Runoff Volume (P1 = 0.99 in.) = 1.234 acre-feet 0.99 inches - - - -
5-yr Runoff Volume (P1 = 1.39in.) = 1.943 acre-feet 1.39 inches - - - -
10-yr Runoff Volume (P1 = 1.64 in.) = 2.432 acre-feet 1.64 inches - - - -
25-yr Runoff Volume (P1 = 1.98 in.) = 3.276 acre-feet 1.98 inches - - - -
50-yr Runoff Volume (P1 = 2.31in.) = 3.999 acre-feet 2.31 inches - - - -
100-yr Runoff Volume (P1 = 2.6 in.) = 4.726 acre-feet 2.60 inches - - - -
500-yr Runoff Volume (P1 = 3.08 in.) = 5.807 acre-feet inches - - - -
Approximate 2-yr Detention Volume = 1.140 acre-feet - - - -
Approximate 5-yr Detention Volume = 1.772 acre-feet - - - -
Approximate 10-yr Detention Volume = 2.091 acre-feet - - - -
Approximate 25-yr Detention Volume = 2.439 acre-feet - - - -
Approximate 50-yr Detention Volume = 2.659 acre-feet - - - -
Approximate 100-yr Detention Volume = 2.945 acre-feet - - - -

Define Zones and Basin Geometry - - - -

Zone 1 Volume (WQCV) = 0.534 acre-feet - - - -

Zone 2 Volume (EURV - Zone 1) = 1.160 acre-feet -- - - -
Zone 3 Volume (100-year - Zones 1 & 2) = 1.250 acre-feet - - - -
Total Detention Basin Volume = 2.945 acre-feet -- - - -

Initial Surcharge Volume (ISV) = user ft3 - - - -

Initial Surcharge Depth (ISD) = user ft -- - - -

Total Available Detention Depth (Hiota)) = user ft -- - - -
Depth of Trickle Channel (Hyc) = user ft - - - -

Slope of Trickle Channel (St¢) = 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 (Wisy) = user ft -- - - -
Depth of Basin Floor (Hroor) = user ft -- - - -

Length of Basin Floor (Lroor) = user ft -- - - -

Width of Basin Floor (Wgoor) = user ft - - - -

Area of Basin Floor (Ar.oor) = user ft? -- - - -

Volume of Basin Floor (Ve oor) = user ft3 - - - -
Depth of Main Basin (Hwam) = user ft - - - -

Length of Main Basin (Luay) = user ft -- - - -

Width of Main Basin (Wma) = user ft - - - -

Area of Main Basin (Amain) = user ft? -- - - -

Volume of Main Basin (Vmamn) = user ft3 -- - - -
Calculated Total Basin Volume (Viota)) = user acre-feet -- - - -

MHFD-Detention_v4-06 - Southwest Pond A-with offsite.xlsm, Basin 5/31/2024, 10:01 AM



DETENTION BASIN STAGE-STORAGE TABLE BUILDER

MHFD-Detention, Versfon 4.06 (July 2022)
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MHFD-Detention_v4-06 - Southwest Pond A-with offsite.xlsm, Outlet Structure

DETENTION BASIN OUTLET STRUCTURE DESIGN

Basin ID: Proposed Tributary Basins (Excludes Offsite Basin 0S-1)

ZOME 1

MHFD-Detention, Version 4.06 (July 2022)
Project: AdventHealth Parker - Southwest Pond A (Miro Job # 23079)

ZONE 3
( ZONE 2
1

s

100-YR :I: L.——
VOLUME| EURV | waci
L G

ZONE 1 AND 2
PERMANENT- ORIFICES
POOL

=

o

100-YEAR
ORIFICE

Example Zone Configuration (Retention Pond)

Zone 1 (WQCV)
Zone 2 (EURV)
Zone 3 (100-year)

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

Underdrain Orifice Invert Depth =
Underdrain Orifice Diameter =

inches

Estimated Estimated
Stage (ft) Volume (ac-ft) Outlet Type
1.68 0.534 Orifice Plate
3.22 1.160 Orifice Plate
4.54 1.250 Weir&Pipe (Restrict)
Total (all zones) 2.945

ft (distance below the filtration media surface)

Underdrain Orifice Area =
Underdrain Orifice Centroid =

Calculated Parameters for Underdrain

lis

feet

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)

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

0.00

3.28

12.00

inches

3.75

Row (numbered frol

sqg. inches (use rectangular openings)

m lowest to highest)

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

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

Row 1 (required)

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

Calculated Parameters for Plate

WQ Orifice Area per Row = 2.604E-02 ft?
Elliptical Half-Width = N/A feet
Elliptical Slot Centroid = N/A feet

Elliptical Slot Area = N/A ft2

Row 2 (optional)

Row 3 (optional)

Row 4 (optional)

Row 5 (optional)

Row 6 (optional)

Row 7 (optional)

Row 8 (optional)

0.00

1.00

2.00

3.00

3.75

3.75

3.75

3.75

Row 9 (optional)

Row 10 (optional)

Row 11 (optional)

Row 12 (optional)

Row 13 (optional)

Row 14 (optional)

Row 15 (optional)

Row 16 (optional)

User Input: Vertical Orifice (Circular or Rectangular)

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

Not Selected

Not Selected

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

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

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

inches

Vertical Orifice Area =
Vertical Orifice Centroid =

Calculated Parameters for Vertical Orifice

Not Selected

Not Selected

N/A

N/A ft2

N/A

N/A feet

User Input: Overflow Weir (Dropbox with Flat or

Sloped Grate and O

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

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

Zone 3 Weir Not Selected
5.10 N/A
12.00 N/A feet
4.00 N/A H:V
2.00 N/A feet
Type C Grate N/A
0% N/A %

Circular Orifice, Restrictor Plate, or Rectangular Orifice)

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 =

Zone 3 Restrictor

Not Selected

ft (distance below basin bottom at Stage = 0 ft)

5.89

19.00

feet

33.00

H:v

1.00

feet

0.00 N/A
24.00 N/A inches
22.00 inches

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

utlet Pipe OR Rectangular/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 Outlet Pipe w/

Calculated Parameters for Overflow Weir

Zone 3 Weir Not Selected
5.60 N/A feet
2.06 N/A feet
5.71 N/A
17.22 N/A ft2
17.22 N/A ft2

Flow Restriction Plate

Outlet Orifice Area =

Outlet Orifice Centroid =
Half-Central Angle of Restrictor Plate on Pipe =

Spillway Design Flow Depth=

Stage at Top of Freeboard =

Basin Area at Top of Freeboard =
Basin Volume at Top of Freeboard =

Zone 3 Restrictor

Not Selected

3.02 N/A ft2
0.96 N/A feet
2.56 N/A radians

Calculated Parameters for Spillway

0.75

feet

7.64

feet

1.12

acres

4.38

acre-ft

Routed Hydrograph Results

The user can override the default CUHP hydrographs and runoff volumes by entering new values in the Inflow Hydrographs table (Columns W through AF).

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) =

WQCV EURV 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 500 Year
N/A N/A 0.99 1.39 1.64 1.98 2.31 2.60 3.08
0.534 1.695 1.234 1.943 2.432 3.276 3.999 4.726 5.807
N/A N/A 1.234 1.943 2.432 3.276 3.999 4.726 5.807
N/A N/A 0.4 6.4 11.3 24.8 33.7 42.5 55.2
N/A N/A
N/A N/A 0.02 0.24 0.42 0.93 1.26 1.59 2.06
N/A N/A 23.7 38.5 47.2 64.3 78.5 94.2 114.8
0.3 0.6 0.5 0.6 0.8 0.9 3.3 9.8 18.2
N/A N/A N/A 0.1 0.1 0.0 0.1 0.2 0.3
Plate Plate Plate Plate Plate Plate Overflow Weir 1 | Overflow Weir 1 N/A
N/A N/A N/A N/A N/A N/A 0.1 0.5 1.0
N/A N/A N/A N/A N/A N/A N/A N/A N/A
39 68 60 73 79 88 93 91 88
41 73 64 78 85 96 102 101 100
1.68 3.22 2.58 3.39 3.90 4.73 5.32 5.62 5.89
0.62 0.88 0.78 0.90 0.95 1.02 1.07 1.10 1.12
0.537 1.702 1.162 1.846 2.317 3.141 3.757 4.081 4.381
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DETENTION BASIN OUTLET STRUCT

MHFD-Detention, Version 4.06 (July 2022)
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DETENTION BASIN STAGE-STORAGE TABLE BUILDER

MHFD-Detention, Versfon 4.06 (July 2022)
Project: AdventHealth Parker - South Pond B (Miro Job # 23079)

Basin ID: Proposed Tributary Basins (Excludes Offsite Basins)
ZONE 3

-ZONE 2
100-YR | =

c:
VOLUME Eu.wi ey

T~
o' MD?/ 1,";:;‘;“ Depth Increment = ft : i
PERMANENT- ORIFICES Optional Optional
PooL Example Zone Configuration (Retention Pond) Stage - Storage Stage Override Length Width Area Override Area Volume Volume
Description (ft) Stage (ft) (ft) (ft) (ft3) Area (ft?) (acre) (ft3 (ac-ft)
Watershed Information 5815| Top of Micropool - 0.00 - - - 409 0.009
Selected BMP Type = EDB 5816 - 1.00 - - - 2,130 0.049 1,269 0.029
Watershed Area = 15.42 acres 5817 - 2.00 - - - 11,813 0.271 8,241 0.189
Watershed Length = 2,000 ft 5818 - 3.00 - - - 23,296 0.535 25,795 0.592
Watershed Length to Centroid = 500 ft 5819 - 4.00 - - - 31,160 0.715 53,023 1.217
Watershed Slope = 0.040 ft/ft 5820 - 5.00 - - - 37,436 0.859 87,321 2.005
Watershed Imperviousness =| 83.19% |percent 5821 - 6.00 - - - 43,094 0.989 127,586 2.929
Percentage Hydrologic Soil Group A = 0.0% percent 5822 - 7.00 - - - 49,774 1.143 174,020 3.995
Percentage Hydrologic Soil Group B = 0.0% percent - - - -
Percentage Hydrologic Soil Groups C/D = 100.0% |percent - - - -
Target WQCV Drain Time = 40.0 hours - - - -

Location for 1-hr Rainfall Depths = Parker - Town Hall - - - -

After providing required inputs above including 1-hour rainfall
depths, click 'Run CUHP' to generate runoff hydrographs using - - - -
the embedded Colorado Urban Hydrograph Procedure.

Optional User Overrides - - - -

Water Quality Capture Volume (WQCV) = 0.449 acre-feet acre-feet - - - -
Excess Urban Runoff Volume (EURV) = 1.264 acre-feet acre-feet -- -- -- --
2-yr Runoff Volume (P1 = 0.99 in.) = 1.008 acre-feet 0.99 inches - - - -
5-yr Runoff Volume (P1 = 1.39in.) = 1.520 acre-feet 1.39 inches - - - -
10-yr Runoff Volume (P1 = 1.64 in.) = 1.849 acre-feet 1.64 inches - - - -
25-yr Runoff Volume (P1 = 1.98 in.) = 2.312 acre-feet 1.98 inches - - - -
50-yr Runoff Volume (P1 = 2.31in.) = 2.753 acre-feet 2.31 inches - - - -
100-yr Runoff Volume (P1 = 2.6 in.) = 3.155 acre-feet 2.60 inches - - - -
500-yr Runoff Volume (P1 = 3.08 in.) = 3.798 acre-feet inches - - - -
Approximate 2-yr Detention Volume = 0.954 acre-feet - - - -
Approximate 5-yr Detention Volume = 1.437 acre-feet - - - -
Approximate 10-yr Detention Volume = 1.677 acre-feet - - - -
Approximate 25-yr Detention Volume = 1.876 acre-feet - - - -
Approximate 50-yr Detention Volume = 1.990 acre-feet - - - -
Approximate 100-yr Detention Volume = 2.101 acre-feet - - - -

Define Zones and Basin Geometry - - - -

Zone 1 Volume (WQCV) = 0.449 acre-feet - - - -

Zone 2 Volume (EURV - Zone 1) = 0.815 acre-feet -- - - -
Zone 3 Volume (100-year - Zones 1 & 2) = 0.837 acre-feet - - - -
Total Detention Basin Volume = 2.101 acre-feet -- - - -

Initial Surcharge Volume (ISV) = user ft3 - - - -

Initial Surcharge Depth (ISD) = user ft -- - - -

Total Available Detention Depth (Hiota)) = user ft -- - - -
Depth of Trickle Channel (Hyc) = user ft - - - -

Slope of Trickle Channel (St¢) = 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 (Wisy) = user ft -- - - -
Depth of Basin Floor (Hroor) = user ft -- - - -

Length of Basin Floor (Lroor) = user ft -- - - -

Width of Basin Floor (WgLoor) = user ft - - - -

Area of Basin Floor (Ar.oor) = user ft? -- - - -

Volume of Basin Floor (Ve oor) = user ft3 - - - -
Depth of Main Basin (Hwam) = user ft - - - -

Length of Main Basin (Lmay) = user ft -- - - -

Width of Main Basin (Wma) = user ft - - - -

Area of Main Basin (Amain) = user ft? -- - - -

Volume of Main Basin (Vmam) = user ft3 -- - - -
Calculated Total Basin Volume (Viota)) = user acre-feet -- - - -

MHFD-Detention_v4-06 - South Pond B.xlsm, Basin 5/31/2024, 9:54 AM



DETENTION BASIN STAGE-STORAGE TABLE BUILDER

MHFD-Detention, Versfon 4.06 (July 2022)
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MHFD-Detention_v4-06 - South Pond B.xIsm, Outlet Structure

DETENTION BASIN OUTLET STRUCTURE DESIGN

MHFD-Detention, Version 4.06 (July 2022)

Project: AdventHealth Parker - South Pond B (Miro Job # 23079)
Basin ID: Proposed Tributary Basins (Excludes Offsite Basins)

ZONE 3
ZONE 2
ZOME 1
1

s

100-YR :I: L.——
VOLUME| EURV | waci
L G

ZONE 1 AND 2
PERMANENT- ORIFICES
POOL

=

o

100-YEAR
ORIFICE

Example Zone Configuration (Retention Pond)

Estimated Estimated
Stage (ft) Volume (ac-ft) Outlet Type
Zone 1 (WQCV) 2.72 0.449 Orifice Plate
Zone 2 (EURV) 4.07 0.815 Weir&Pipe (Circular)
Zone 3 (100-year) 5.12 0.837 Weir&Pipe (Restrict)
Total (all zones) 2.101

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

Underdrain Orifice Invert Depth =
Underdrain Orifice Diameter =

N/A

ft (distance below the filtration media surface)

N/A

inches

Underdrain Orifice Area =
Underdrain Orifice Centroid =

Calculated Parameters for Underdrain

N/A

N/A

ft?

feet

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)

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

0.00

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

2.72

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

12.00

inches

1.60

sqg. inches (diameter = 1-7/16 inches)

Row (numbered frol

m lowest to highest)

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

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

Row 1 (required)

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

1.111E-02

N/A

N/A

N/A

Calculated Parameters for Plate

ft2
feet
feet
ft?

Row 2 (optional) Row 3 (optional) Row 4 (optional) Row 5 (optional) Row 6 (optional)

Row 7 (optional)

Row 8 (optional)

0.00

1.00 2.00

1.60

1.60 1.60

Row 9 (optional)

Row 10 (optional) | Row 11 (optional) | Row 12 (optional) | Row 13 (optional) | Row 14 (optional)

Row 15 (optional)

Row 16 (optional)

User Input: Vertical Orifice (Circular or Rectangular)

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

Not Selected

Not Selected

N/A N/A ft (relative to basin bottom
N/A N/A ft (relative to basin bottom
N/A N/A inches

at Stage = 0 ft) Vertical Orifice Area =
at Stage = 0 ft) Vertical Orifice Centroid =

Calculated Parameters for Vertical Orifice
Not Selected Not Selected
N/A N/A ft?
N/A N/A feet

User Input: Overflow Weir (Dropbox with Flat or

Sloped Grate and O

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

Circular Orifice, Restrictor Plate, or Rectangular Orifice)

Zone 2 Circular

Zone 3 Restrictor

utlet Pipe OR Rectangular/Trapezoidal Weir and No Outlet Pipe)

Zone 2 Weir Zone 3 Weir
2.62 4.42 ft (relative to basin bottom at Stage = 0 ft)  Height of Grate Upper Edge, H, =
6.00 6.00 feet Overflow Weir Slope Length =
4.00 4.00 H:v Grate Open Area / 100-yr Orifice Area =
6.00 6.00 feet Overflow Grate Open Area w/o Debris =
Type C Grate Type C Grate Overflow Grate Open Area w/ Debris =
30% 30% %

Calculated Parameters for Overflow Weir

Zone 2 Weir Zone 3 Weir
4.12 5.92 feet
6.18 6.18 feet
58.46 40.33
25.83 25.83 ft2
18.08 18.08 ft2

Calculated Parameters for Outlet Pipe w/

Flow Restriction Plate

Zone 2 Circular

Zone 3 Restrictor

Depth to Invert of Outlet Pipe = 2.74 2.74 ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = 0.44 0.64 ft?
Circular Orifice Diameter or Pipe Diameter = 9.00 12.00 inches Outlet Orifice Centroid = 0.38 0.42 feet
Restrictor Plate Height Above Pipe Invert = 9.12 inches Half-Central Angle of Restrictor Plate on Pipe = N/A 2.12 radians
User Input: Emergency Spillway (Rectangular or Trapezoidal Calculated Parameters for Spillway
Spillway Invert Stage= 7.12 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 0.84 feet
Spillway Crest Length = 10.00 feet Stage at Top of Freeboard = 8.37 feet
Spillway End Slopes = 21.00 H:v Basin Area at Top of Freeboard = 1.14 acres
Freeboard above Max Water Surface = 0.41 feet Basin Volume at Top of Freeboard = 3.99 acre-ft
Routed Hydrograph Results The user can override the default CUHP hydrographs and runoff volumes by entering new values in the Inflow Hydrographs table (Columns W through AF).
Design Storm Return Period = WQCV EURV 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 500 Year
One-Hour Rainfall Depth (in) =| N/A N/A 0.99 1.39 1.64 1.98 2.31 2.60 3.08
CUHP Runoff Volume (acre-ft) = 0.449 1.264 1.008 1.520 1.849 2.312 2.753 3.155 3.798
Inflow Hydrograph Volume (acre-ft) = N/A N/A 1.008 1.520 1.849 2.312 2.753 3.155 3.798
CUHP Predevelopment Peak Q (cfs) = N/A N/A 0.7 5.1 7.6 13.7 17.9 22.6 28.9
OPTIONAL Override Predevelopment Peak Q (cfs) = N/A N/A
Predevelopment Unit Peak Flow, q (cfs/acre) = N/A N/A 0.04 0.33 0.50 0.89 1.16 1.47 1.87
Peak Inflow Q (cfs) = N/A N/A 18.2 27.1 31.9 40.7 48.3 56.6 67.8
Peak Outflow Q (cfs) = 04 54 3.7 5.2 53 6.0 8.3 8.5 8.8
Ratio Peak Outflow to Predevelopment Q =| N/A N/A N/A 1.0 0.7 0.4 0.5 0.4 0.3
Structure Controlling Flow =|| Overflow Weir 1 Outlet Plate 1 Overflow Weir 1 Outlet Plate 1 Outlet Plate 1 Overflow Weir 2 Outlet Plate 2 Outlet Plate 2 |Outlet Plate 2
Max Velocity through Grate 1 (fps) = 0.01 0.20 0.13 0.2 0.2 0.2 0.2 0.2 0.2
Max Velocity through Grate 2 (fps) = N/A N/A N/A N/A N/A 0.0 0.1 0.1 0.1
Time to Drain 97% of Inflow Volume (hours) =, 40 38 40 38 37 36 35 34 33
Time to Drain 99% of Inflow Volume (hours) = 43 43 45 44 44 43 43 42 42
Maximum Ponding Depth (ft) = 2.72 4.07 3.14 3.61 3.96 4.56 4.91 5.33 5.89
Area at Maximum Ponding Depth (acres) = 0.46 0.73 0.56 0.64 0.71 0.79 0.85 0.90 0.97
Maximum Volume Stored (acre-ft) = 0.453 1.268 0.669 0.946 1.182 1.632 1.919 2.286 2.811
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MHFD-Detention, Version 4.06 (July 2022)

80
s S00YR IN
------ 500YR OUT
s 100YR IN
70 +—
= == 100YR OUT
s 50YR IN
= w= 50YROUT
60 +—

s 25YR IN
= == == 25YR OUT
s 10YR IN

50 1+
= = = 10YROUT
e 5YRIN
------ S5YROUT
e 2YR IN
= = 2YROUT
e EURV IN

30

s« EURV OUT
wQcv IN
------ waQcv out

FLOW [cfs]
I
S
i

20
10
0 u J
0.1 1 10
TIME [hr]
7
= 500YR
= 100YR
= S50YR
6
e 25YR
e 10YR
—5YR /-\
5 o ==——2yR
e EURV
—_ —Wacy
£
x4
=
o
w
a
z
] %
8 y/ /i
1
0 + T T d
0.1 1 10 100
DRAIN TIME [hr]
180,000 10
User Area [ftA2] %
A
160,000 | Interpolated Area [ft"2] L9
Summary Area [ftA2]
Volume [ftA3] 8
140,000 +— 1
@ -+ Summary Volume [ft*3]
= Qutflow [cfs] r7

120,000 +—{
@+ Summary Outflow [cfs]
-6
100,000

80,000

w
OUTFLOW [cfs]

60,000

40,000
/ [
p

20,000 /( b1

0 v T T T T T T T T 0
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00

PONDING DEPTH [ft]

AREA [ftA2], VOLUME [ftA3]

S-A-V-D Chart Axis Override X-axis Left Y-Axis Right Y-Axis
minimum bound|
maximum bound| | | |
MHFD-Detention_v4-06 - South Pond B.xIsm, Outlet Structure 5/31/2024, 9:55 AM




DETENTION BASIN STAGE-STORAGE TABLE BUILDER

MHFD-Detention, Versfon 4.06 (July 2022)
Project: AdventHealth Parker - South Pond B (Miro Job # 23079)

Basin ID: Proposed Tributary Basins (Includes Offsite Basins)
ZONE 3

-ZONE 2
100-YR | =

c:
VOLUME Eu.wi ey

T~
o' MD?/ 1,";:;‘;“ Depth Increment = ft : i
PERMANENT- ORIFICES Optional Optional
PooL Example Zone Configuration (Retention Pond) Stage - Storage Stage Override Length Width Area Override Area Volume Volume
Description (ft) Stage (ft) (ft) (ft) (ft3) Area (ft?) (acre) (ft3 (ac-ft)
Watershed Information 5815| Top of Micropool - 0.00 - - - 409 0.009
Selected BMP Type = EDB 5816 - 1.00 - - - 2,130 0.049 1,269 0.029
Watershed Area = 28.22 acres 5817 - 2.00 - - - 11,813 0.271 8,241 0.189
Watershed Length = 2,000 ft 5818 - 3.00 - - - 23,296 0.535 25,795 0.592
Watershed Length to Centroid = 500 ft 5819 - 4.00 - - - 31,160 0.715 53,023 1.217
Watershed Slope = 0.040 ft/ft 5820 - 5.00 - - - 37,436 0.859 87,321 2.005
Watershed Imperviousness =| 46.37% |percent 5821 - 6.00 - - - 43,094 0.989 127,586 2.929
Percentage Hydrologic Soil Group A = 0.0% percent 5822 - 7.00 - - - 49,774 1.143 174,020 3.995
Percentage Hydrologic Soil Group B = 0.0% percent - - - -
Percentage Hydrologic Soil Groups C/D = 100.0% |percent - - - -
Target WQCV Drain Time = 40.0 hours - - - -

Location for 1-hr Rainfall Depths = Parker - Town Hall - - - -

After providing required inputs above including 1-hour rainfall
depths, click 'Run CUHP' to generate runoff hydrographs using - - - -
the embedded Colorado Urban Hydrograph Procedure.

Optional User Overrides - - - -

Water Quality Capture Volume (WQCV) = 0.462 acre-feet acre-feet - - - -
Excess Urban Runoff Volume (EURV) = 1.231 acre-feet acre-feet -- -- -- --
2-yr Runoff Volume (P1 = 0.99 in.) = 1.032 acre-feet 0.99 inches - - - -
5-yr Runoff Volume (P1 = 1.39in.) = 1.844 acre-feet 1.39 inches - - - -
10-yr Runoff Volume (P1 = 1.64 in.) = 2.404 acre-feet 1.64 inches - - - -
25-yr Runoff Volume (P1 = 1.98 in.) = 3.285 acre-feet 1.98 inches - - - -
50-yr Runoff Volume (P1 = 2.31in.) = 4.073 acre-feet 2.31 inches - - - -
100-yr Runoff Volume (P1 = 2.6 in.) = 4.859 acre-feet 2.60 inches - - - -
500-yr Runoff Volume (P1 = 3.08 in.) = 6.020 acre-feet inches - - - -
Approximate 2-yr Detention Volume = 0.900 acre-feet - - - -
Approximate 5-yr Detention Volume = 1.517 acre-feet - - - -
Approximate 10-yr Detention Volume = 1.750 acre-feet - - - -
Approximate 25-yr Detention Volume = 2.010 acre-feet - - - -
Approximate 50-yr Detention Volume = 2.164 acre-feet - - - -
Approximate 100-yr Detention Volume = 2.502 acre-feet - - - -

Define Zones and Basin Geometry - - - -

Zone 1 Volume (WQCV) = 0.462 acre-feet - - - -

Zone 2 Volume (EURV - Zone 1) = 0.768 acre-feet -- - - -
Zone 3 Volume (100-year - Zones 1 & 2) = 1.272 acre-feet - - - -
Total Detention Basin Volume = 2.502 acre-feet -- - - -

Initial Surcharge Volume (ISV) = user ft3 - - - -

Initial Surcharge Depth (ISD) = user ft -- - - -

Total Available Detention Depth (Hiota)) = user ft -- - - -
Depth of Trickle Channel (Hyc) = user ft - - - -

Slope of Trickle Channel (St¢) = 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 (Wisy) = user ft -- - - -
Depth of Basin Floor (Hroor) = user ft -- - - -

Length of Basin Floor (Lroor) = user ft -- - - -

Width of Basin Floor (WgLoor) = user ft - - - -

Area of Basin Floor (Ar.oor) = user ft? -- - - -

Volume of Basin Floor (Ve oor) = user ft3 - - - -
Depth of Main Basin (Hwam) = user ft - - - -

Length of Main Basin (Lmay) = user ft -- - - -

Width of Main Basin (Wma) = user ft - - - -

Area of Main Basin (Amain) = user ft? -- - - -

Volume of Main Basin (Vmam) = user ft3 -- - - -
Calculated Total Basin Volume (Viota)) = user acre-feet -- - - -
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DETENTION BASIN OUTLET STRUCTURE DESIGN

Project: AdventHealth Parker - South Pond B (Miro Job # 23079)

MHFD-Detention, Version 4.06 (July 2022)

Basin ID: Proposed Tributary Basins (Includes Offsite Basins)

( DN s Estimated Estimated
= ZONE 1
|oo-vn:|: I P 1 ] ,[ Stage (ft) Volume (ac-ft) Outlet Type
VOLUME| guRv n
Wﬁc‘ir X S Zone 1 (WQCV) 2.75 0.462 Orifice Plate
100-YEAR Zone 2 (EURV) 4.02 0.768 Weir&Pipe (Circular)
ZONE 1 AND 2 ORIFICE
il ORIFICES Zone 3 (100-year) 5.56 1.272 Weir&Pipe (Restrict)
Example Zone Configuration (Retention Pond) Total (all zones) 5502
User Input: Orifice at Underdrain Outlet (typically used to drain WQCV in a Filtration BMP)
Underdrain Orifice Invert Depth = N/A ft (distance below the filtration media surface) Underdrain Orifice Area = N/A
Underdrain Orifice Diameter = N/A inches Underdrain Orifice Centroid = N/A

Calculated Parameters for Underdrain

ft?

feet

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)

Centroid of Lowest Orifice =

Depth at top of Zone using Orifice Plate =

Orifice Plate: Orifice Vertical Spacing =

Orifice Plate: Orifice Area per Row =

0.00 ft (relative to basin bottom at Stage = 0 ft)
2.72 ft (relative to basin bottom at Stage = 0 ft)
12.00 inches

1.60 sqg. inches (diameter = 1-7/16 inches)

User Input: Stage and Total Area of Each Orifice Row (numbered fro

m lowest to highest)

Row 1 (required)

Row 2 (optional)

WQ Orifice Area per Row =

1.111E-02

Elliptical Half-Width =

N/A

Elliptical Slot Centroid =

N/A

Elliptical Slot Area =

N/A

Calculated Parameters for Plate

ft2
feet
feet
ft?

Row 3 (optional)

Row 4 (optional) Row 5 (optional) Row 6 (optional)

Row 7 (optional)

Row 8 (optional)

Stage of Orifice Centroid (ft)

0.00

1.00

2.00

Orifice Area (sq. inches)

1.60

1.60

1.60

Row 9 (optional)

Row 10 (optional)

Row 11 (optional)

Row 12 (optional) | Row 13 (optional) | Row 14 (optional)

Row 15 (optional)

Row 16 (optional)

Stage of Orifice Centroid (ft)

Orifice Area (sq. inches)

User Input: Vertical Orifice (Circular or Rectangular)

Not Selected

Not Selected

Invert of Vertical Orifice =

Depth at top of Zone using Vertical Orifice =

Vertical Orifice Diameter =

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

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

inches

Vertical Orifice Area =

Vertical Orifice Centroid =

Calculated Parameters for Vertical Orifice
Not Selected Not Selected
N/A N/A ft?
N/A N/A feet

User Input: Overflow Weir (Dropbox with Flat or

Sloped Grate and O

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 % =

Zone 2 Weir Zone 3 Weir
2.62 4.42
6.00 6.00
4.00 4.00
6.00 6.00

Type C Grate Type C Grate
30% 30%

User Input: Outlet Pipe w/ Flow Restriction Plate

utlet Pipe OR Rectangular/Trapezoidal Weir and No Outlet Pipe)

ft (relative to basin bottom at Stage = 0 ft)  Height of Grate Upper Edge, H, =

feet
H:v
feet

%

Circular Orifice, Restrictor Plate, or Rectangular Orifice)

Zone 2 Circular

Zone 3 Restrictor

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 2 Weir Zone 3 Weir
4.12 5.92 feet
6.18 6.18 feet
58.46 40.33
25.83 25.83 ft2
18.08 18.08 ft2

Calculated Parameters for Outlet Pipe w/

Flow Restriction Plate

Zone 2 Circular

Zone 3 Restrictor

Depth to Invert of Outlet Pipe = 2.74 2.74 ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = 0.44 0.64 ft?
Circular Orifice Diameter or Pipe Diameter = 9.00 12.00 inches Outlet Orifice Centroid = 0.38 0.42 feet
Restrictor Plate Height Above Pipe Invert = 9.12 inches Half-Central Angle of Restrictor Plate on Pipe = N/A 2.12 radians
User Input: Emergency Spillway (Rectangular or Trapezoidal Calculated Parameters for Spillway
Spillway Invert Stage= 7.12 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 1.05 feet
Spillway Crest Length = 10.00 feet Stage at Top of Freeboard = 8.58 feet
Spillway End Slopes = 21.00 H:v Basin Area at Top of Freeboard = 1.14 acres
Freeboard above Max Water Surface = 0.41 feet Basin Volume at Top of Freeboard = 3.99 acre-ft
Routed Hydrograph Results The user can override the default CUHP hydrographs and runoff volumes by entering new values in the Inflow Hydrographs table (Columns W through AF).
Design Storm Return Period = WQCV EURV 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 500 Year
One-Hour Rainfall Depth (in) =| N/A N/A 0.99 1.39 1.64 1.98 2.31 2.60 3.08
CUHP Runoff Volume (acre-ft) = 0.462 1.231 1.032 1.844 2.404 3.285 4.073 4.859 6.020
Inflow Hydrograph Volume (acre-ft) = N/A N/A 1.032 1.844 2.404 3.285 4.073 4.859 6.020
CUHP Predevelopment Peak Q (cfs) = N/A N/A 1.6 11.9 17.6 31.2 40.9 50.4 64.5
OPTIONAL Override Predevelopment Peak Q (cfs) = N/A N/A
Predevelopment Unit Peak Flow, q (cfs/acre) = N/A N/A 0.06 0.42 0.62 1.11 1.45 1.79 2.28
Peak Inflow Q (cfs) = N/A N/A 18.1 34.9 43.6 60.8 74.8 89.6 110.0
Peak Outflow Q (cfs) = 0.5 54 4.1 54 6.2 8.6 9.0 9.4 9.4
Ratio Peak Outflow to Predevelopment Q =| N/A N/A N/A 0.5 0.4 0.3 0.2 0.2 0.1
Structure Controlling Flow =|| Overflow Weir 1 Outlet Plate 1 Overflow Weir 1 Outlet Plate 1 Overflow Weir 2 Outlet Plate 2 Outlet Plate 2 Outlet Plate 2 N/A
Max Velocity through Grate 1 (fps) = 0.01 0.20 0.15 0.2 0.2 0.2 0.2 0.2 0.2
Max Velocity through Grate 2 (fps) = N/A N/A N/A N/A 0.0 0.1 0.1 0.1 0.1
Time to Drain 97% of Inflow Volume (hours) =, 40 38 39 37 36 34 32 31 29
Time to Drain 99% of Inflow Volume (hours) = 43 43 45 44 43 42 42 42 42
Maximum Ponding Depth (ft) = 2.74 4.02 3.18 4.04 4.61 5.48 6.17 6.88 7.00
Area at Maximum Ponding Depth (acres) = 0.47 0.72 0.57 0.72 0.80 0.92 1.01 1.12 1.14
Maximum Volume Stored (acre-ft) = 0.462 1.232 0.686 1.239 1.672 2.423 3.089 3.848 3.995
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DETENTION BASIN STAGE-STORAGE TABLE BUILDER DETENTION BASIN STAGE-STORAGE TABLE BUILDER

MHFD-Detention, Version 4.06 (July 2022)
Project: Advent Health Parker - Southwest Pond A (Miro Job # 23079)

Basin ID: Existing Tributary A Basins (Includes Offsite Basins) - Per PAH Parking Lot Expansion (Miro Job # 15029) Drainage Report

MHFD-Detention, Version 4.06 (July 2022)

T
7
Depth Increment =
penuanerT— Optional Optional
L Example Zone Configuration (Retention Pond) Stage-Storage | Stage | Override | Llength | Width Area | Override | Area | Volume | Volume
Description (ft) Stage (ft) (ft) (ft) (ft) Area (ft) | (acre) (ft) (ac-ft)
Watershed Information 5793.32| Top of Micropool |~ 0.00 B B B 150 0.003
Selected BMP Type =|  EDB - 0.33 - - - 300 0.007 74 0.002 20 27200
Watershed Area=| 2540 |acres 5794 B 0.62 B B B 765 0.018 29 0.005
Watershed Length = 1,780 |t 5795 162 - 6077_| 0140 3650 | 0.084
Watershed Length to Centroid =| 500 |t 5796 262 - 15545 | 0357 | 14461 | 0332
Watershed Slope = 0.033__|fyft 5797 362 - 17888 | 0411 | 31177 | 0716
Watershed Imperviousness = 61.00% | percent 5798 - 462 - - - 0412 | 0469 | 50327 | 1155
Percentage Hydrologic Soil Group A =|  26.3% |percent 5799 - 5.62 - - - 23,480 0.539 72,273 1659 1 20400
Percentage Hydrologic Soil Group B=|__ 6.8% | percent 5800 - 662 - - - 26879 | 0617 | 97453 | 2237
Percentage Hydrologic Soil Groups C/D = 66.9% | percent -
Target WQCV Drain Time = 40.0_|hours -
Location for 1-hr Rainfall Depths = Parker - Town Hall - i
e ek R G gt rna eoapts g - - - - S 1 £
the embedded Colorado Urban Hydrograph Procedure. Optonal User Overrides = - - - ) H
Water Quality Capture Volume (WQCV) =[ 0507 Jacre-feet Jacre-feet - - - - 2
Excess Urban Runoff Volume (EURV) =| 1,608 |acre-feet lacre-feet -
2:yr Runoff Volume (P1 = 0.99n) =| 1171 _|acre-feet 099 |inches -
Syr Runoff Volume (P1 = 139n) =| 1844 |acre-feet 139 |inches -
10-yr Runoff Volume (P1 = 1.641in.) =| 2.308 |acre-feet 164 [inches - - - - s 6800
25-yr Runoff Volume (P1 = 1.98 n) = 3.108|acre-feet 198 |inches - - - -
50-yr Runoff Volume (P1 = 2.311n) = 3.795 |acre-feet 231 |inches - - - -
100-yr Runoff Volume (P1 = 2.6 in) = 4484 |acre-feet 260 |inches -
500-yr Runoff Volume (P1 = 3.081n) = 5510 |acre-feet inches -
Approximate 2-yr Detention Volume =| 1081 |acre-feet -
Approximate 5-yr Detention Volume =| 1,681 _|acre-feet B B B B %o o o oo w00
Approximate 10-yr Detention Volume =/ 1.984 _|acre-feet - - - - Stage ()
Approximate 25-yr Detention Volume = 2.314__|acre-feet - - - -
Approximate 50-yr Detention Volume =| 2,522 [acre-feet B B B B T langth (. ——Width{f) Ao )
Approximate 100-yr Detention Volume =|_ 2.794 _|acre-feet - 0520 2200
Define Zones and Basin Geometry -
Zone 1 Volume (WQCV) =[ 0507 Jacre-feet - - - -
Zone 2 Volume (EURV - Zone 1) =| 1100 _|acre-feet 1oy terention volume B B - -
Zone 3 Volume (User Defined - Zones 1&2) =|__ 0.385_ |acre-feet s less than 100-year - - - -
Total Detention Basin Volume = 1.993 _ |acre-feet  VOMMe: B
0485 1680
Initial Surcharge Volume (ISV) =|__user _|ft? -
Initial Surcharge Depth (1SD) =| __user _|ft -
Total Available Detention Depth (o) = user |ft - B B B

Depth of Trickle Channel (Hrc) = user _|ft B B - -

Slope of Trickle Channel (Src) =| _ user |yt - B B B _
Slopes of Main Basin Sides (Smar) = user |H:V. - - - B K H
Basin Length-to-Width Ratio (Ryw) =|  user - .§ 0310 1120 g

- H 3
Initial Surcharge Area (Arsy) =| user  |ft? -
Surcharge Volume Length (Lisy) = user |t B B - -
Surcharge Volume Width (Wisy) = user |t - - - -

Depth of Basin Floor (Hrioon) = user |ft B B - -

Length of Basin Floor (Lrioos) =| _ user |t - o5 o550

Width of Basin Floor (Weio0r) =| user |t -

Area of Basin Floor (Aeioor) =| user  |ft? -

Volume of Basin Floor (Veior) = user |it* - B B -

Depth of Main Basin (Huam) = user |t - - - -
Length of Main Basin (Luan) = user |ft - - - -
Width of Main Basin (Wauan) = user |ft B B - -
Area of Main Basin (Auan) =|  user |ft? - 0.000 6000
000 200 400 600 800
Volume of Main Basin (Viam) =| user  |ft? - Stoge )
Calculated Total Basin Volume (Vi) =|  user  [acre-feet -
= Area facres)  ——Volume (acft

MHFD-Detention_4-06 - Ex Southwest Pond A.xism, Basin
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RE DESIGN DETENTION BASIN OUTLET STRUCTURE DESIGN

MHFD-Detention, Version 4.06 (July 2022) MHFD-Detention, Version 4.06 (July 2022) Outflow Hydrograph Workbook Filename: MHFD-Detention, Version 4.06 (July 2022)
Project: Advent Health Parker - Southwest Pond A (Miro Job # 23079) 120 ummary I charge
Basin ID: Existing Tributary A Basins (Includes Offsite Basins) - Per PAH Parking Lot Expansion (Miro Job # 15029) Drainage Report ——SO0fRIN Inflow Hydrographs The user can create a summary S-A-V-D by entering the desired stage increments and the remainder of the table will populate automatically.
(zonea Estimated Estimated e The user can override the calculated inflow hydrographs from this workbook with inflow hydrographs developed in a separate program. The user should graphically compare the summary S-A--D table to the full S-A-V-D table in the chart to confirm it captures all key transition points
W..I 4 Stage (ft) Volume (ac-ft) Outlet Type 100 | = = toormour /\ SOURCE CUHP. CUHP. CUHP. CUHP. CUHP. CUHP. CUHP. CUHP. CUHP. e —— stage Area Area Volume Volume =
voume| cwm | wocz Zone 1 (WQCV) 3.10 0.507 orifice Plate [Time tnterval | 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] L ) 5] facres] 5] fac [efs]
\g:;;" Zone 2 (EURV)| 5.53 1.100 (Orifice Plate 5.00 min 0:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 For best results, include the
remvo il Zone 3 (User) 6.22 0385 [Weir&Pipe (Restrict) w0 1] 0:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 stages of all grade slope
P ‘guration (Retention Pond) Total (all zones) 1.993 ﬂ\\ 0:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.55 020 117 ma”gjfe f:ﬁ:ﬁ:;g%:m”
_ o 0.00 0.00 211 499 639 471 6.18 615 7.95 et ‘Basin'.

Underdrain Orifice Invert Deptf N/A ft (distance below the filtration media surface) Underdrain Orifice Area N/A it £ 0.00 0.00 9.35 14.15 16.83 11.27 13.64 14.80 18.04

Underdrain Orifice Diameter N/A inches. Underdrain Orifice Centroid N/A feet Bl :25: 0.00 0.00 19.69 31.38 40.80 24.50 30.14 33.37 44.06 [Also include the inverts of all

2 \\\ 0.00 0.00 2213 36.03 44.18 58.07 7181 8118 99.93 joutlets (e.g. vertical orifice,
verflow grate, and spillway,
Calculated Parameters for Plate 0.00 0.00 18.80 29.94 3654 60.25 73.55 88.20 107.54 here applicable).

Centroid of Lowest Orifice = 0.00 ft (relative to basin bottom at Stage = 0 ft) WQ Orifice Area per Row =| _ 1.646E-02 _|ft? o 0.00 0.00 1558 24.04 29,50 54.01 65.64 77.98 94.94
Depth at top of Zone using Orifice Plate = 5.00 ft (relative to basin bottom at Stage = 0 ft) Elliptical Half-Width = NA feet PR - 0.00 0.00 11 18.99 23.46 4441 53.96 66.69 8101
Orifice Plate: Orifice Vertical Spacing = 20.00 inches Ellptical Slot Centroid = N/A feet ¢ 0.00 0.00 9.83 1574 19.05 36.90 44.76 54.85 66.74
Orifice Plate: Orifice Area per Row = 237 |sq. inches (diameter = 1-3/4 inches) Elliptical Slot Area = N/A it m \\\\\ 0.00 0.00 8.24 12.97 15.91 29.29 35.71 45.31 55.26
20 T I,-' T 0.00 0.00 6.85 10.61 13.20 23.68 29.00 38.50 47.01
0.00 0.00 5.72 8.70 10.95 19.32 23.74 32.87 40.15
User Input: Stage and Total Area of Each Orifice Row (numbered from lowest to highest) 0.00 0.00 4.52 7.50 9.64 1439 17.65 2343 28.81
Row 1 (required) | Row 2 (optional) | Row 3 (optional) | Row 4 (optional) | Row 5 (optional) | Row 6 (optional) | Row 7 (optional) | Row 8 (optional) | o Z 0.00 0.00 388 659 917 11.40 13.99 17.32 2155
Stage of Orifice Centroid (ft)| 0.00 170 3.40 ‘ ‘ ‘ 01 1 10 0.00 0.00 3.54 5.90 8.27 9.03 11.09 12.54 15.57
Orifice Area (sq. inches) 237 237 | 237 | | | | | | TIME [hr] 0.00 0.00 3.35 5.47 7.10 7.59 931 9.47 11.72
0.00 0.00 3.24 5.18 6.31 6.34 7.69 7.67 9.45
["Row 9 (optional) | Row 10 (optional) | Row 11 (optional) | Row 12 (optional) | Row 13 (optional) | Row 14 (optional) | Row 15 (optional) | Row 16 (optional) | 7 oo 0.00 0.00 3.16 5.01 5.77 5.53 6.63 6.45 7.90
Stage of Orifice Centroid (ft)] | | | | P 0.00 0.00 341 4.41 5.41 5.03 5.98 5.66 6.90
Orifice Area (sq. inches)| [ | [ [ [ | [ | — 0w 0.00 0.00 3.08 3.98 5.7 4.69 5.53 5.15 6.26
€ 25YR 0.00 0.00 3.06 3.69 5.00 449 5.28 493 5.97
User Input: Vertical Orifice (Circular or Rectangular) Calculated Parameters for Vertical Orifi —to / // 0.00 0.00 2.57 3.50 4.72 4.38 513 4.85 5.85
Not Selected | _Not Selected [ NotSelected | _Not Selected —n / // 0.00 0.00 222 326 422 432 505 482 582
Tnvert of Vertical Orifice = N/A N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Area =| N/A N/A ! s e 0.00 0.00 1.50 218 2.83 291 3.39 326 3.93
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 R 0.00 0.00 097 142 1.86 191 2.23 215 2.59
Vertical Orfice Diameter = VA N/A inches g T 0.00 0.00 063 091 120 125 145 139 1.68
é 4 0.00 0.00 0.38 0.56 0.74 0.77 0.89 0.86 1.03
a8 0.00 0.00 0.22 035 0.45 0.48 0.56 0.54 0.65
User Input: Overflow Weir (Dropbox with Flat or Sloped Grate and O gular/Trapezoidal Weir and No Outlet Pipe) Calculated Parameters for Overflow Wei § 0.00 0.00 0.11 0.19 0.24 027 031 030 0.36
Zone 3 Weir Not Selected Zone 3 Weir Not Selected E 3 0.00 0.00 0.04 0.08 0.10 0.11 0.13 0.13 0.15
Overflow Weir Front Edge Height, H 547 NA ft (relative to basin bottom at Stage = 0 ft)  Height of Grate Upper Edge, H, 5.97 N/A feet = 0.00 0.00 0.01 0.02 0.02 0.03 0.03 0.03 0.03
Overflow Weir Front Edge Lengt! 12.00 NA feet Overflow Weir Slope Length 2.06 N/A feet 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Overflow Weir Grate Slope = 4.00 N/A H:v Grate Open Area / 100-yr Orifice Area = 820 NA 2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Horiz. Length of Weir Sides 2.00 N/A feet Overflow Grate Open Area /o Debris 24.74 N/A i3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Overflow Grate Type No Grate NA Overflow Grate Open Area w/ Debris 24.74 NA i3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Debris Clogging % = 0% VA % B 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
/ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
User Input: Outlet Pipe w/ Flow Restriction Plate (Circular Orifice, Restrictor Plate, or Rectangular Orifice) Calculated Parameters for Outlet Pipe w/ Flow Restriction Plate 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Zone 3 Restrictor | Not Selected Zone 3 Restrictor | Not Selected % on " © o0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Depth to Invert of Outlet Pipe = 0.00 VA ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = 3.02 N/A e DRAINTIVE [hr] 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Outlet Pipe Diameter = 24.00 VA inches Outlet Orifice Centroid = 096 N/A feet 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Restrictor Plate Height Above Pipe Invert = 22.00 inches Half-Central Angle of Restrictor Plate on Pipe = 2.56 N/A radians 100000 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
User Area [ft"2] / 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
rapezoidal) Calculated Parameters for Spillwa 90,000 1— Interpolated Area [ft~2] |- 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Spillway Invert Stage 6.26 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Deptt 2.07 feet Summary Area [ftn2] / / 3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Spillway Crest Lengt 4.00 feet Stage at Top of Freeboard 933 feet s0000 | . 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Spillway End Slopes = 3.50 H:v Basin Area at Top of Freeboard = 062 acres > s / / » 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Freeboard above Max Water Surface = 1.00 feet Basin Volume at Top of Freeboard = 2.24 Jacre-ft oo L summary Volume ([113] 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5 ——Outflow [cfs / / 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Routed Hydrograph Results The user can override the default CUHP hydrographs and runoff volumes by entering new valies in the Inflow Hydrographs table (Columns W through AF). = 60000 | Summery Outiow 49 B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Design Storm Return Period wQov. EURV 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 500 Year (E / / ﬁ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
One-Hour Rainfall Depth (in N/A N/A 099 1.39 164 1.98 2.31 2.60 3.08 £ om0 08 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
CUHP Runoff Volume (acre-ft) =| 0.507 1.608 1.171 1.844 2.308 3.108 3.795 4.484 5.510 3 E 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Inflow Hydrograph Volume (acre-ft) N/A N/A 1171 1.844 2.308 3.108 3.795 4.484 5.510 s / / 3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Peak Q (cfs N/A N/A 04 6.0 105 231 314 397 515 & 40000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
OPTIONAL Override Peak Q (cfs N/A N/A § / 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Predevelopment Unit Peak Flow, g (cfs/acre] N/A N/A 0.01 0.24 0.41 0.91 1.24 1.56 2.03 g 30000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Peak Inflow Q (cfs) = N/A N/A 2.1 36.0 442 602 735 88.2 107.5 g / :00: 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Peak Outflow Q (cfs 02 07 04 26 6.7 207 329 358 35.8 10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Ratio Peak Outflow to N/A N/A N/A 04 06 09 10 0.9 07 20000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Structure Controlling Floy Plate Overflow Weir 1 Plate Overflow Weir 1 | Overflow Weir 1 Spillway Spillwa N/A N/A > / 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Max Velocity through Grate 1 (fps N/A 001 N/A 01 02 08 12 13 13 s 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Max Velocity through Grate 2 (fps) =| N/A N/A N/A N/A N/A N/A N/A N/A N/A 10,000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Time to Drain 97% of Inflow Volume (hours) 37 70 61 72 71 68 66 64 62 / 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Time to Drain 99% of Inflow Volume (hours) 39 75 64 78 77 76 75 74 73 0 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Maximum Ponding Depth (ft 3.10 553 453 568 5.88 632 6.57 6.62 6.62 000 100 200 300 400 o 600 700 200 200 1000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Area at Maximum Ponding Depth (acres) 0.38 0.53 0.46 0.54 0.56 0.59 0.61 0.62 0.62 PONDING DEPTH [ft] 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Maximum Volume Stored (acre-ft) =| 0509 1611 1.109 1.686 1.802 2.056 2.206 2237 2.237 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
S-A-V-D Chart O id X-axis Left Y-Axis Right Y-Axis 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
‘minimum bound| 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

maximum bound|
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DETENTION BASIN STAGE-STORAGE TABLE BUILDER DETENTION BASIN STAGE-STORAGE TABLE BUILDER
MHFD-Detention, Version 4.06 (July 2022) MHFD-Detention, Version 4.06 (July 2022)
Project: AdventHealth Parker - South Pond B (Miro Job # 23079)
Basin ID: Existing Tributary B Basins (Includes Offsite Basins) - Per PAH MOB IIT (Miro Job # 18057) Drainage Letter - Historic Composite C

S T ot
7
Depth Increment =
pemaenT. Optional Optional
poot 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 5815| Top of Micropool - 0.00 - - - 616 0.014
Selected BMP Type =|  EDB 5816 - 1.00 B B B 5880 | 0.3 328 | 0075 2 46000
Watershed Area=| 2889 |acres 5817 B 2.00 B B B 17634 | 0405 | 15005 | 034
Watershed Length = 2,000 |ft 5818 3.00 - 28891 | 0663 | 38267 | 0878
Watershed Length to Centroid =| 500 |t 5819 4.00 - 34994 | 0803 | 70210 | 1612
Watershed Slope = 0.040_|f/ft 5820 5.00 - 40241 | 0924 | 107827 | 2475
Watershed Imperviousness = 44.00% | percent 5820.81 - 581 - - - 45800 | 1051 | 142674 | 3275
Percentage Hydrologic Soil Group A= 0.0% _|percent 5821 - 6.00 - - - 45800 | 1051 | 151376 | 3475 - 34500
Percentage Hydrologic Soil Group B=|__ 0.0% | percent B B - -
Percentage Hydrologic Soil Groups C/D = 100.0% | percent -
Target WQCV Drain Time = 40.0_|hours -
Location for 1-hr Rainfall Depths = Parker - Town Hall B i
e ek R G gt rna eoapts g - - E E Sw om £
the embedded Colorado Urban Hydrograph Procedure Optonal User Overrides - - - - ) H
Water Quality Capture Volume (WQCV) =[ 0458 Jacre-feet Jacre-feet - B B B 2
Excess Urban Runoff Volume (EURV) =| 1,190 |acre-feet lacre-feet -
2:yr Runoff Volume (P1 = 0.99n.) =| 1,006 |acre-feet 099 |inches -
Syr Runoff Volume (P1 = 139n) =| 1832 |acre-feet 139 |inches -
10-yr Runoff Volume (P1 = 1.64in.) =| 2404  |acre-feet 164 |inches - - - - 5 11500
25-yr Runoff Volume (P1 = 1.98n) = 3312 |acre-feet 198 |inches B B - -
50-yr Runoff Volume (P1=2.311n) = 4.119 _|acre-feet 231 |inches B B - -
100-yr Runoff Volume (P1 = 2.6 in) = 4.929 |acre-feet 260 |inches -
500-yr Runoff Volume (P1 = 3.081n) = 6.120 _|acre-feet inches -
Approximate 2-yr Detention Volume =| 0868 |acre-feet -
Approximate 5-yr Detention Volume =|  1.480 _|acre-feet - B B B %o o o o .
Approximate 10-yr Detention Volume =/ 1.709 _|acre-feet - B - - Stage ()
Approximate 25-yr Detention Volume = 1,970 |acre-feet B B - -
Approximate 50-yr Detention Volume =|  2.122 _|acre-feet - - - - —Length (ff) ——Width (ft Area fsa.ft)
Approximate 100-yr Detention Volume =| _ 2.474__|acre-feet - 1060 3480
Define Zones and Basin Geometry -
Zone 1 Volume (WQCV) =[ 0458 Jacre-feet B B - -
Zone 2 Volume (EURV - Zone 1) =| 0732 |acre-feet 0.1 derention volume B B - -
Zone 3 Volume (User Defined - Zones 1&2) =| 1200 _|acre-feet s less than 100-year B B - -

Total Detention Basin Volume = 2.390 _ |acre-feet  VOMMe: -

0795 2610

Iniial Surcharge Volume (ISV) =|  user _|ft? -

Initial Surcharge Depth (1SD) =| __user _|ft -
Total Available Detention Depth (o) = user |ft B B - -

Depth of Trickle Channel (Hrc) = user _|ft B B - -

Slope of Trickle Channel (Src) =| _ user |yt B - B B R
Slopes of Main Basin Sides (Smar) = user |H:V. B - - B H H
Basin Length-to-Width Ratio (Ryw) =| _user - £ os30 170 g

- g H
Initial Surcharge Area (Arsy) =| user  |ft? -
Surcharge Volume Length (Lisy) = user |t B B - -
Surcharge Volume Width (Wisy) = user |t B B - -

Depth of Basin Floor (Hrioon) = user |ft B B - -

Length of Basin Floor (Lrioos) =| _ user |t - o6 .

Width of Basin Floor (Weioon) = user |ft -

Area of Basin Floor (Arioos) =| _ wser |2 -

Volume of Basin Floor (Veior) = user |it* - - B -

Depth of Main Basin (Huan) =|  user |ft B B - -
Length of Main Basin (Luan) = user |ft B B - -
Width of Main Basin (Wauan) = user |ft B B - -
Area of Main Basin (Auan) =|  user |ft? - 0.000 6000
000 150 300 450 600
Volume of Main Basin (Vuan) =|  user _|ft® - Stage (ft.)
Calculated Total Basin Volume (Vi) =|  user  [acre-feet -
-~ Area facres)  ——Volume (acft

MHFD-Detention_4-06 - Ex South Pond B.xism, Basin 513012024, 9:26 AM



RE DESIGN DETENTION BASIN OUTLET STRUCTURE DESIGN

MHFD-Detention, Version 4.06 (July 2022) MHFD-Detention, Version 4.06 (July 2022) Outflow Hydrograph Workbook Filename: MHFD-Detention, Version 4.06 (July 2022)
Project: AdventHealth Parker - South Pond B (Miro Job # 23079) 120 ummary I charge
Basin ID: Existing Tributary B Basins (Includes Offsite Basins) - Per PAH MOB I1I (Miro Job # 18057) Drainage Letter - Historic ite C i [ Inflow Hydrographs The user can create a summary S-A-V-D by entering the desired stage increments and the remainder of the table will populate automatically.
(zonea Estimated Estmated e The user can override the calculated inflow hydrographs from this workbook with inflow hydrographs developed in a separate program. The user should graphically compare the summary S-A--D table to the full S-A-V-D table in the chart to confirm it captures all key transition points
W..I 4 Stage (ft) Volume (ac-ft) Outlet Type 100 | = = toormour SOURCE CUHP. CUHP. CUHP. CUHP. CUHP. CUHP. CUHP. CUHP. CUHP. e —— stage Area Area Volume Volume =
voume| cwm | wocz Zone 1 (WQCV) 226 0.458 orifice Plate [Time tnterval | 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] L ) 5] facres] 5] fac [efs]
\g:;;" Zone 2 (EURV)| 3.45 0.732 |Weir&Pipe (Circular) 5.00 min 0:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 For best results, include the
remvo orices ] . Zone 3 (User) 491 1.200 [Weir&Pipe (Circular) w0 1] 0:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 Istages of all grade slope
Example Zone Configuration (Retention Pond) Total (all zones) 2390 0:10:00 000 000 000 000 000 000 054 012 or |changes (e.g. ISV and Floor)
o 0.00 0.00 1.28 3.05 3.92 2.89 3.83 3.79 4.96 N h;;:v fable on
Underdrain Orifice Invert Deptf N/A ft (distance below the filtration media surface) Underdrain Orifice Area N/A it g 0.00 0.00 5.83 9.06 11.71 7.20 8.75 9.60 12.76
Underdrain Orifice Diameter N/A inches. Underdrain Orifice Centroid N/A feet Bl =T :25: 0.00 0.00 14.12 26.94 36.39 18.14 25.08 28.75 39.61 |Also include the inverts of all
2 \\\\ 0.00 0.00 17.37 3434 43.22 53.82 67.79 77.14 96.37 joutlets (e.g. vertical orifice,
verflow grate, and spillway,
Calculated Parameters for Plate 0.00 0.00 16.23 3070 3823 60.69 74.93 89.86 11053 here applicable).
Centroid of Lowest Orifice = 0.00 ft (relative to basin bottom at Stage = 0 ft) WQ Orifice Area per Row = 1.090E-02 |’ w01 0.00 0.00 1421 25.94 32.37 57.10 70.06 83.52 102.40
Depth at top of Zone using Orifice Plate = 2.62 ft (relative to basin bottom at Stage = 0 ft) Elliptical Half-Width = NA feet 0.00 0.00 1155 2148 27.30 49.29 60.43 7442 91.09
Orifice Plate: Orifice Vertical Spacing = 450 inches Elliptical Slot Centroid = N/A feet 0.00 0.00 9.41 1783 2.2 43.08 5266 64.44 78.76
Orifice Plate: Orifice Area per Row = 1.57 |sq. inches (diameter = 1-3/8 inches) Elliptical Slot Area = N/A it 0.00 0.00 7.95 14.75 18.95 3473 42.61 53.82 65.94
20 / 0.00 0.00 6.94 12.62 16.73 29.22 36.02 46.99 57.70
0.00 0.00 6.10 10.83 14.76 25.19 31.15 42.08 51.69
User Input: Stage and Total Area of Each Orifice Row (numbered from lowest to highest) / — 0.00 0.00 4.95 9.18 12.89 20.48 25.47 33.21 40.97
Row 1 (required) | Row 2 (optional) | Row 3 (optional) | Row 4 (optional) | Row 5 (optional) | Row 6 (optional) | Row 7 (optional) | Row 8 (optional) | o Zo 0.00 0.00 394 7.38 11.23 1631 2042 25.59 3174
Stage of Orifice Centroid (ft)| 0.00 0.40 0.80 ‘ 1.20 1.60 ‘ 2.00 2.40 ‘ 01 1 10 0.00 0.00 3.22 5.89 9.17 12.10 15.12 18.07 22.47
Orifice Area (sq. inches) 1.57 157 | 1.57 | 157 | 1.57 | 157 | 1.57 | | TIME [hr] 0.00 0.00 2.81 5.09 7.50 9.7 11.48 12.81 16.03
0.00 0.00 2.61 467 6.43 7.10 8.92 9.60 12.07
["Row 9 (optional) | Row 10 (optional) | Row 11 (optional) | Row 12 (optional) | Row 13 (optional) | Row 14 (optional) | Row 15 (optional) | Row 16 (optional) | 7 oo 0.00 0.00 2.50 4.40 5.68 5.79 7.29 7.64 9.63
Stage of Orifice Centroid (ft)] | | | | P 0.00 0.00 2.44 3.84 5.15 4.9 6.18 6.28 7.93
Orifice Area (sq. inches)| [ | [ [ [ | [ | — 0w 0.00 0.00 2.39 342 4.79 4.36 5.48 5.38 6.80
€ 25YR 0.00 0.00 2.35 3.12 4.53 3.98 4.99 473 5.99
User Input: Vertical Orifice (Circular or Rectangular) Calculated Parameters for Vertical Orifi —10VR 0.00 0.00 2.03 2.89 4.17 3.72 4.66 432 5.46
Not Selected Not Selected [ Not Selected Not Selected —sm 0.00 0.00 178 264 365 356 445 412 521
Tnvert of Vertical Orifice = N/A N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Area =| N/A N/A ! s e o 0.00 0.00 131 192 261 2.58 321 2.99 3.76
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 R 0.00 0.00 0.93 136 183 181 2.26 241 266
Vertical Orfice Diameter = VA N/A inches g T 0.00 0.00 065 095 129 127 158 150 188
é 4 0.00 0.00 0.46 0.65 0.89 0.88 1.09 1.04 1.30
a8 / 0.00 0.00 0.31 043 0.60 0.59 0.74 0.70 0.87
User Input: Overflow Weir (Dropbox with Flat or Sloped Grate and O gular/Trapezoidal Weir and No Outlet Pipe) Calculated Parameters for Overflow Wei § L/ 0.00 0.00 0.20 028 0.40 0.41 0.50 048 0.60
Zone 2 Weir Zone 3 Weir Zone 2 Weir Zone 3 Weir E 3 0.00 0.00 0.12 0.18 0.25 0.26 0.32 0.30 0.38
Overflow Weir Front Edge Height, H 2.62 4.42 ft (relative to basin bottom at Stage = 0ft)  Height of Grate Upper Edge, H 412 592 feet s // 0.00 0.00 0.06 010 013 014 018 047 021
Overflow Weir Front Edge Lengt! 6.00 6.00 feet Overflow Weir Slope Length 6.18 6.18 feet + 0.00 0.00 0.03 0.04 0.05 0.06 0.08 0.07 0.09
Overflow Weir Grate Slope = 4.00 4.00 H:v Grate Open Area / 100-yr Orifice Area = 58.46 3288 2 0.00 0.00 001 001 001 001 0.02 002 0.02
Horiz. Length of Weir Sides 6.00 6.00 feet Overflow Grate Open Area /o Debris 25.83 25.83 i3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Overflow Grate Type =| _Type CGrate | Type C Grate Overflow Grate Open Area w/ Debris 18.08 18.08 i3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Debris Clogging % =| 30% 30% % B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
User Input: Outlet Pipe w/ Flow Restriction Plate (Circular Orifice, Restrictor Plate, or Rectangular Orifice) Calculated Parameters for Outlet Pipe w/ Flow Restriction Plate 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Zone 2 Circular_| Zone 3 Gircular Zone 2 Circular_| Zone 3 Gircular % or " © o 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Depth to Invert of Outlet Pipe = 2.74 274 ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = 044 079 i3 DRAINTIVE [hr] 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Circular Orifice Diameter = 9.00 12.00 inches Outlet Orifice Centroid = 038 0.50 feet 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Half-Central Angle of Restrictor Plate on Pipe = N/A N/A radians 160,000 2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
User Area [ft"2] 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
rapezoidal) Calculated Parameters for Spillway Interpolated Area [ftA2] / 18 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Spillway Invert Stage 6.20 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Deptt 119 feet 140,000 1— Summary Area [ftn2] 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Spillway Crest Lengtt 19.00 feet Stage at Top of Freeboard 839 feet volome 1] 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Spillway End Slopes = 4.00 Hv Basin Area at Top of Freeboard = 1.05 Jacres 120000 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Freeboard above Max Water Surface = 1.00 feet Basin Volume at Top of Freeboard = 3.48 Jacre-ft ; e v fe3) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 0.00
——Outflow [cfs] “ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
100000 || @+ summary Outtow cfs 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Routed Hydrograph Results The user can override the default CUHP hydrographs and runoff volumes by entering new values in the Inflow Hydrographs table (Columns W through AF). = 12_ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Design Storm Return Period wQov. EURV 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 500 Year (E / ﬁ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
One-Hour Rainfall Depth (in N/A N/A 099 1.39 164 1.98 2.31 2.60 3.08 £ o0 — 108 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
CUHP Runoff Volume (acre-ft) =| 0.458 1.190 1.006 1.832 2.404 3.312 4.119 4.929 6.120 3 E 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Inflow Hydrograph Volume (acre-ft) N/A N/A 1.006 1.832 2.404 3312 4.119 4.929 6.120 3 3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Peak Q (cfs N/A N/A 16 123 18.2 322 422 521 66.5 g oo s 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
OPTIONAL Override Peak Q (cfs N/A N/A F 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Predevelopment Unit Peak Flow, g (cfs/acre] N/A N/A 0.06 0.43 0.63 1.12 1.46 1.80 2.30 g 6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Peak Inflow Q (cfs) = N/A N/A 17.4 343 43.2 60.7 749 89.9 110.5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Peak Outflow Q (cfs) 0.3 5.1 1.9 5.2 5.4 10.2 10.6 109 10.9 40,000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Ratio Peak Outflow to N/A N/A NA 04 03 03 03 02 02 4 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Structure Controlling Floy Plate Outlet Plate 1 Overflow Weir 1 Outlet Plate 1 Outlet Plate 1 Outlet Plate 2 Outlet Plate 2 N/A N/A :15: 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Max Velocity through Grate 1 (fps N/A 0.18 02 02 02 02 20000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Max Velocity through Grate 2 (fps) =| N/A N/A N/A N/A N/A 0.2 0.2 0.2 0.2 2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Time to Drain 97% of Inflow Volume (hours) 3 36 38 35 35 33 32 31 30 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Time to Drain 99% of Inflow Volume (hours) 3 42 44 42 42 41 40 40 40 0 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Maximum Ponding Depth (ft 2.26 345 2.93 359 4.16 5.03 5.64 6.00 6.00 000 100 200 300 400 500 600 700 800 900 1000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Area at Maximum Ponding Depth (acres) 0.47 0.73 0.64 0.75 0.82 0.93 1.02 1.05 1.05 PONDING DEPTH [ft] 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Maximum Volume Stored (acre-ft) =| 0.458 1.191 0.826 1.294 1.742 2494 3.099 3475 3.475 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
S-A-V-D Chart O ide X-axis Left Y-Axis Right Y-Axis 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
‘minimum bound| 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

maximum bound|

MHFD-Detention_v4-06 - Ex South Pond B.xism, Outlet Structure 5/30/2024, 9:26 AM



Chapter 7

Streets, Inlets, & Storm Drains

Where:

WPRF4r = multiplier to reduce Qy, in
Equation 7-31 for the CDOT Type R and

the Denver No. 14 inlet

Dr. = gutter depth at flow line
inlet depression (inches)

L = total inlet length (ft)

This reduction factor should be app

equations for curb-opening inlet shallow depth

interception calculations.

From the UDFCD-CSU study, emp

away from

lied to weir

irical Photograph 7-6. Weir performance decay can be observed in

equations to estimate interception capacity for  this picture as flow appears to enter only the first two inlets
the CDOT Type R and the Denver No. 14 while exceeding the height of the upstream curb.
curb-opening inlets were developed and are

shown in Figures 7-5 and 7-6.

Inlets become less effective in weir flow as they grow in length. What this means is that adding
inlets to reduce the depth of flow will typically not increase total capacity when the inlet is in weir
flow. This is important to consider this when designing for the minor event. In an effort to meet
minor event depth criteria, the system may need to be extended further upstream.

# Ponding Depth = 4"
M Ponding Depth =6"

Weir Performance Decay

I ’
| Lg» =0.17Q,.1-89 Lypn=0.4Q45n
¢ gl ;

1 This value assumes i

Figure 7-6. CDOT

let clogging per Section 3.2.9.

£ | ' Ponding Depth = 9" Ly =0.51Q,.261 f' ‘ N T
B A Ponding Depth = 12" , / Y K
£
.E, 1 Pordimg Depthr=18" ’:‘ -’J Ly = 0-29(19”1_21 ?( /A ’X
] : /
o ! 1
2 L) [ |
3 11 { /
= i /
= * ||
B ¢ ]
£ : A
S 3 / /
’
)’ )4 Lig = 0.33Qqq
» [ ]
4 ]
[®) % - TAN 1
1 10 100

Interception Capacity? (cfs)

type r and Denver no. 14 interception capacity in sag

Urban Drainage and Flood Control District 7-21
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Streets, Inlets, & Storm Drains Chapter 7

Denver No. 16 Combination Inlet Interception Capacity based on depth of ponding (depth measured outside
local depression)
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{ '
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Sump Inlet Capacity® (cfs)

mes ipflet clogging per Section 3.2:

Figure 7-8. Denver no. 16 interce

3.2.7 Other Inlets in a Sump (Not Modeled in the UDFCD-CSU Study)
The hydraulic capacity of grate, curb-opening, and slotted inlets operating as weirs is expressed as:

Q =C,L, dats Equation 7-37

Where:

Qi = inlet capacity (cfs)

Cw = weir discharge coefficient
L, = weir length (ft)

d = flow depth (ft).

Values for C,, and L,, are presented in Table 7-8 for various inlet types. Note that the expressions given
for curb-opening inlets without depression should be used for depressed curb-opening inlets if L > 12 feet.

7-24 Urban Drainage and Flood Control District January 2016
Urban Storm Drainage Criteria Manual VVolume 1
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Scenairo 100-Year
FlexTable Junction Table
) . ) Hydraulic Hydraulic
Elevation | Elevation | Elevation . .
) Flow (Total Out)| Depth (In)| Grade Line |Grade Line
Label (Ground) (Rim) (Invert)
(cfs) (ft) (Out) (In)
(ft) (ft) (ft)
(ft) (ft)
SDINLET C-20 | 5829.88 | 5829.88 | 5826.76 1.26 0.47 5827.23 5827.23
SDCO A-31 5829.35 | 5829.35 | 5818.43 1.73 0.59 5819.02 5819.02
SDMH A-30 5829.32 | 5829.32 | 5816.7 13.87 1.44 5818.14 5818.14
SDCO A-60 5828.32 | 5828.32 | 5818.95 1.25 0.47 5819.42 5819.42
SDINLET A-40 | 5827.94 | 5827.94 | 5817.36 12.14 1.31 5818.67 5818.67
SDMH A-50 5827.91 | 5827.91 | 5817.73 10.93 1.22 5818.95 5818.95
SDINLET A-26 | 5827.16 | 5827.16 | 5818.33 0.93 0.4 5818.73 5818.73
SDMH A-25 5826.67 | 5826.67 | 5816.08 14.8 1.49 5817.57 5817.57
SDINLET A-20 | 5823.92 | 5823.92 | 5815.68 14.8 1.57 5817.25 5817.25
SDCO B-20 5809.25 | 5809.25 | 5805.29 3.79 0.89 5806.18 5806.18




Scenario 100-Year
FlexTable Junction Table
Elevation | Elevation | Elevation Hydraulic Grade | Hydraulic Grade
) Flow (Total Out) Depth (In) ) .
Label (Ground) (Rim) (Invert) (cfs) (f) Line (Out) Line (In)
(ft) (ft) (ft) (ft) (ft)

SDINLET C-20| 5829.88 | 5829.88 | 5826.76 2.55 0.68 5827.44 5827.44
SDCO A-31 5829.35 | 5829.35 | 5818.43 3.54 2.17 5820.61 5820.61
SDMHA-30 | 5829.32 | 5829.32 | 5816.7 29.99 3.62 5820.32 5820.32
SDCO A-60 5828.32 | 5828.32 | 5818.95 2.65 3.17 5822.12 5822.12
SDINLETA-40 | 5827.94 | 5827.94 | 5817.36 26.45 4.23 5821.59 5821.59
SDMHA-50 | 5827.91 | 5827.91 | 5817.73 23.93 4.24 5821.98 5821.98
SDINLETA-26 | 5827.16 | 5827.16 | 5818.33 2.64 0.7 5819.02 5819.02
SDMH A-25 | 5826.67 | 5826.67 | 5816.08 32.63 2.76 5818.84 5818.84
SDINLETA-20 | 5823.92 | 5823.92 | 5815.68 32.63 2.35 5818.03 5818.03
SDCO B-20 5809.25 | 5809.25 | 5805.29 7.86 1.04 5806.33 5806.33




Scenario

5-Year

FlexTable Conduit Table
Length . . -
Invert Invert Slope . . Capacity | Hydraulic Grade | Hydraulic Grade
(User Diameter . Flow Velocity . .
Start Node Stop Node (Start) (Stop) . (Calculated) . Manning's n (Full Flow) Line (In) Line (Out)
Defined) (in) (cfs) (ft/s)
(ft) (ft) (f) (ft/ft) (cfs) (ft) (ft)
SD INLET A-20 0-2 5815.86 | 5815.56 24.6 0.012 24 0.013 14.8 8.28 24.97 5817.25 5816.74
SDCO B-20 0-1 5805.35 5804 22.6 0.06 12 0.01 3.79 12.98 11.32 5806.18 5804.47
SD INLET C-20 0-3 5826.76 | 5824.78 98.8 0.02 12 0.01 1.26 6.44 6.55 5827.23 5825.08
SDCO A-31 SDMHA-30 | 5818.43| 5818.07 18.3 0.02 10 0.01 1.73 7.11 4.03 5819.02 5818.49
SDINLETA-40 | SDMHA-30 (5817.36| 5816.9 92.8 0.005 24 0.013 12.14 5.58 15.93 5818.67 5818.15
SDMH A-30 SDMHA-25 | 5816.7 | 5816.28 84.4 0.005 24 0.013 13.87 5.72 15.96 5818.14 5817.62
SDCO A-60 SDMHA-50 |[5818.95| 5818.73 43.8 0.005 12 0.01 1.25 3.89 3.27 5819.42 5819.16
SDMHA-50 [ SDINLETA-40 | 5817.73 | 5817.56 34.3 0.005 24 0.013 10.93 5.46 15.93 5818.95 5818.75
SDINLETA-26 | SDMHA-25 |5818.33| 5817.28 52.3 0.02 12 0.01 0.93 5.9 6.55 5818.73 5817.53
SDMHA-25 [ SDINLETA-20 | 5816.08 | 5815.88 39 0.005 24 0.013 14.8 5.84 16.2 5817.57 5817.27




Scenario

100-Year

FlexTable Conduit Table
Length . . Hydraulic
Invert Invert Slope . . Capacity | Hydraulic Grade .
(User Diameter . Flow Velocity . Grade Line
Start Node Stop Node (Start) (Stop) ) (Calculated) . Manning's n (Full Flow) Line (In)
Defined) (in) (cfs) (ft/s) (Out)
(ft) (ft) (ft/ft) (cfs) (ft)
(ft) (ft)
SD INLET A-20 0-2 5815.86 | 5815.56 | 24.6 0.012 24 0.013 32.63 10.39 24.97 5818.03 5817.46
SDCO B-20 0-1 5805.35| 5804 22.6 0.06 12 0.01 7.86 15.57 11.32 5806.33 5804.74
SD INLET C-20 0-3 5826.76 | 5824.78( 98.8 0.02 12 0.01 2.55 7.82 6.55 5827.44 5825.21
SDCO A-31 SDMH A-30 | 5818.43(5818.07| 18.3 0.02 10 0.01 3.54 6.49 4.03 5820.61 5820.32
SDINLET A-40 | SDMH A-30 | 5817.36( 5816.9 92.8 0.005 24 0.013 26.45 8.42 15.93 5821.59 5820.32
SDMH A-30 SDMH A-25 | 5816.7 | 5816.28| 84.4 0.005 24 0.013 29.99 9.55 15.96 5820.32 5818.84
SDCO A-60 SDMHA-50 | 5818.95|5818.73| 43.8 0.005 12 0.01 2.65 3.37 3.27 5822.12 5821.98
SDMH A-50 |SD INLET A-40| 5817.73 [ 5817.56| 34.3 0.005 24 0.013 23.93 7.62 15.93 5821.98 5821.59
SDINLETA-26 | SDMH A-25 | 5818.33(5817.28| 52.3 0.02 12 0.01 2.64 7.88 6.55 5819.02 5818.84
SDMH A-25 |SD INLET A-20| 5816.08 | 5815.88 39 0.005 24 0.013 32.63 10.39 16.2 5818.84 5818.03
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THE TOWN OF PARKER REVIEW CONSTITUTES GENERAL COMPLIANCE WITH
TOWN'S STANDARDS AND APPROVED VARIANCES, SUBJECT TO THESE PLANS
BEING STAMPED, SIGNED, AND DATED BY THE PROFESSIONAL ENGINEER OF
RECORD. REVIEW BY THE TOWN DOES NOT CONSTITUTE APPROVAL OF THE
PLAN DESIGN OR ACCURACY AND CORRECTNESS OF ENGINEERING
CALCULATIONS. ERRORS IN THE DESIGN OR CALCULATIONS REMAIN THE
RESPONSIBILITY OF THE REGISTERED PROFESSIONAL ENGINEER WHOSE STAMP
AND SIGNATURE ARE AFFIXED TO THIS DOCUMENT.

THIS REVIEW DOES NOT CONSTITUTE APPROVAL OF ANY PRIVATE ON-SITE
IMPROVEMENTS WHICH MAY BE SHOWN. CONSTRUCTION CANNOT COMMENCE
UNTIL ALL REQUIRED DRAINAGE/TRAFFIC REPORT(S), FINAL DEVELOPMENT
PLAN(S), SPECIAL REVIEW(S), GRADING PERMIT, AND/OR <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>