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May 31, 2023 
 
Town of Parker 
Engineering Development Review 
20120 East Main Street 
Parker, CO 80138 
 
RE: AdventHealth Parker Expansion 
 
To whom it may concern,  
 
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 III, prepared by S. A. Miro, Inc., dated November 2018.   
 
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. 

 

I. PROJECT DESCRIPTION 

Improvements that impact the storm sewer facilities are as follows: 

• 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. 

• 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) 

• 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. 

• 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.   

• 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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II. 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. 

• 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. 

 

III. 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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IV. APPENDICES 

a. HYDROLOGIC CRITERIA 

b. HYDROLOGIC CALCULATIONS 

c. HYDRAULIC CALCULATIONS 

d. MAPS 
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Appendix A 

     Hydrologic Criteria 
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TOWN OF PARKER STORM DRAINAGE AND ENVIRONMENTAL CRITERIA MANUAL 

SECTION 5.  HYDROLOGIC CRITERIA 5-1 2014 
 

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 III– 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. 

I = (28.5P1)/(10+tc)0.786 

          Where, I = rainfall intensity (in/hr) 
    P1 = one-hour point rainfall depth (in) 
    tc = 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. 
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TOWN OF PARKER STORM DRAINAGE AND ENVIRONMENTAL CRITERIA MANUAL 

SECTION 5.  HYDROLOGIC CRITERIA 5-2 2014 
 

TABLE 5.1 
ONE-HOUR POINT RAINFALL 

Frequency of Design 
Event 

One-hour Point 
Rainfall, P1 

(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. 
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Callout
Please use latest NOAA Atlas 14 point rainfall values for Town of Parker in Hydrology calculations and provide reference to the data used in this report. Parker is in the process of updating the SDECM to reflect this in requirement.
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Appendix B 

Hydrologic Calculations 
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AHP Expansion Pond Area 100% CCD (2) =0.83Î 1.122 CCD (10) = 0.74i+0.132

23-079 Landscape Area 2% CCD (5) = 0.82i+0.035 CCD (100) = 0.4i+0.484

5/30/2024 Paved Area 100%

RJH Roof Area 90%
*NOTE: CCD Equations from UDFCD Criteria Manual updated March 2017

A pond A landscape A paved A roof A total CCD CCD CCD CCD

(ft
2
) (ft

2
) (ft

2
) (ft

2
) (acres) 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

G2 0 1,909 13,030 297 0.35 88% 0.71 0.75 0.78 0.83

G3 0 0 0 21,963 0.50 90% 0.74 0.77 0.80 0.84

G4 0 9,466 9,576 0 0.44 51% 0.39 0.46 0.51 0.69

G5 0 0 0 18,038 0.41 90% 0.74 0.77 0.80 0.84

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

E2 23,244 0.53 2% 0.01 0.05 0.15 0.49

E3 2,562 6,608 0.21 73% 0.58 0.63 0.67 0.77

E4 4,010 10,513 0.33 73% 0.58 0.63 0.67 0.78

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

E7 12,542 18,703 0.72 61% 0.47 0.53 0.58 0.73

E8 1,360 3,183 0.10 71% 0.56 0.61 0.65 0.77

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

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 0.88

E13 1,748 10,475 0.28 86% 0.70 0.74 0.77 0.83

E14 735 20,646 0.49 97% 0.80 0.83 0.85 0.87

E15 9,837 5,494 0.35 37% 0.27 0.34 0.41 0.63

F1 82,679 1.90 2% 0.01 0.05 0.15 0.49

MOB III TOTAL 160,540 174,516 23,473 8.23 55% 0.43 0.49 0.54 0.71

0.00

*A1 4.61 67% 0.53 0.58 0.63 0.75

*A2 0.71 52% 0.40 0.46 0.52 0.69

*A3 0.32 2% 0.01 0.05 0.15 0.49

A4 7131 515 0.18 9% 0.05 0.11 0.20 0.52

A5 5045 15105 0.46 75% 0.61 0.65 0.69 0.79

B1# 1.20 80% 0.65 0.69 0.72 0.80

B1A# 0.14 80% 0.65 0.69 0.72 0.80

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

B7A 21,047 69,660 2.08 77% 0.61 0.67 0.70 0.79

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

C1C# 0.31 86% 0.69 0.74 0.77 0.83

C1D# 0.93 89% 0.71 0.76 0.79 0.84

C2# 0.36 92% 0.74 0.79 0.81 0.85

C3*** 0.41 88% 0.70 0.76 0.78 0.84

C5# 0.22 50% 0.37 0.45 0.50 0.68

C7 (EX)** 1.75 45% 0.33 0.40 0.47 0.66

C7 26,034 50,346 1.75 67% 0.51 0.58 0.62 0.75

C8** 0.48 80% 0.63 0.69 0.72 0.80

C9 4,162 6,898 0.25 63% 0.48 0.55 0.60 0.74

D1# 0.26 90% 0.72 0.77 0.80 0.84

D2# 0.49 90% 0.72 0.77 0.80 0.84

Calculated By:

Project Information Jurisdiction Impervious Value Coefficient Equations

Basin 

Designation

Impervious-

ness

Composite C Calculations

Project Name:

Miro Project No:

Revised Date:
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AHP Expansion Pond Area 100% CCD (2) =0.83Î 1.122 CCD (10) = 0.74i+0.132

23-079 Landscape Area 2% CCD (5) = 0.82i+0.035 CCD (100) = 0.4i+0.484

5/30/2024 Paved Area 100%

RJH Roof Area 90%
*NOTE: CCD Equations from UDFCD Criteria Manual updated March 2017

A pond A landscape A paved A roof A total CCD CCD CCD CCD

(ft
2
) (ft

2
) (ft

2
) (ft

2
) (acres) 02 yr 05 yr 10 yr 100 yr

Calculated By:

Project Information Jurisdiction Impervious Value Coefficient Equations

Basin 

Designation

Impervious-

ness

Composite C Calculations

Project Name:

Miro Project No:

Revised Date:

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

DA5# 0.97 93% 0.75 0.80 0.82 0.86

DA6# 0.61 50% 0.37 0.45 0.50 0.68

DA7# 0.19 96% 0.78 0.82 0.84 0.87

DA8# 0.48 88% 0.70 0.76 0.78 0.84

DA9# 0.08 74% 0.58 0.64 0.68 0.78

DA10# 1.17 99% 0.80 0.85 0.86 0.88

DA11# 0.03 4% 0.02 0.07 0.16 0.50

DA12# 0.43 76% 0.60 0.66 0.69 0.79

DA13* 1.50 69% 0.54 0.60 0.64 0.76

DA15# 0.05 20% 0.13 0.20 0.28 0.56

DA16# 0.08 57% 0.43 0.50 0.55 0.71

OS-1* 6.40 2% 0.01 0.05 0.15 0.49

OS-2* 12.80 2% 0.01 0.05 0.15 0.49

OS-3* 164.50 2% 0.01 0.05 0.15 0.49

OS-4* 3.11 2% 0.01 0.05 0.15 0.49

OS-5* 0.54 100% 0.81 0.86 0.87 0.88

F1* 5.37 63% 0.48 0.55 0.60 0.74

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

F6* 0.23 71% 0.55 0.62 0.66 0.77

0.00 -

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 54.96 53.53% 0.40 0.47 0.53 0.70

# From Addendum to Final Drainage Plan dated 7/22/2008

19.31 26%

6.51 74%

8.23 90%

0.68 92%

15.42 83.19%

20.20 57%

13.80 82%

- -

6.54 75%

20.34 79.68%

Southwest Pond A Tributary Areas & 

Imperviousness

Text with Strikethrough indicates it has been replaced by new basins. 

Note F1, DA5, DA6, & DA13  replaced by MOB III (#18057) all other 

basin have been replaced by AHP Expansion (#23079)

Unmodified Ex. Total 

(excludes OS-2)

South Pond B Treatment 

Total

South Pond B Tributary Areas & 

Imperviousness

Unmodified Ex. Total

(excludes OS-1)

Proposed Total

Unmodified Ex. Total 

(includes OS-2)

MOB III Total

Proposed Total

Unmodified Ex. Total

(includes OS-1)

MOB III Total

Southwest Pond A 

Treatment Total

* Approved Master Planned Impervious Values used

** From Update dated 1/6/2010

*** From Update dated 6/13/2014

Page 2 of 2 J:\Jobs\23079 AHP Expansion\04 Civil Design\Drainage\Calcs\001-RptDrn.RJH.xls
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Grassed Waterway 15

Heavy Meadow 2.5 ti = 0.395(1.1 - C5)L
1/2

 / S
1/3

Nearly Bare Ground 10

Paved Areas and Shallow Paved Swales 20

Short Pasture and Lawns 7

Tillage / Field 5
*NOTE: Cv Values, Ti, Tt, & Tc Equations from UDFCD Criteria Manual updated March 2017

FINAL

ti + tt tc USED

Area CCD length slope ti length slope

Conveyance

Coefficient velocity tt tc Total Length tc tc

(acres) 05 yr (ft) % (min) (ft) % Cv (ft/sec) (min) (min) (ft) (min) (min)

G1 0.25 0.60 128 1.09% 10.16 64 2.79%
Paved areas and shallow 

paved swales
20 3.34 0.32 10.48 192 15.41 10.48

G2 0.35 0.75 72 2.20% 4.16 238 2.48%
Paved areas and shallow 

paved swales
20 3.15 1.26 5.42 310 12.67 5.42

G3 0.50 0.77 160 2.00% 6.02 25 2.00%
Paved areas and shallow 

paved swales
20 2.83 0.15 6.17 185 11.71 6.17

G4 0.44 0.46 36 5.55% 3.98 230 2.67%
Paved areas and shallow 

paved swales
20 3.27 1.17 5.15 265 18.95 5.15

G5 0.41 0.77 149 2.00% 5.81 61 2.00%
Paved areas and shallow 

paved swales
20 2.83 0.36 6.17 210 11.85 6.17

G6 0.15 0.86 57 0.93% 3.47 20.2 2.82%
Paved areas and shallow 

paved swales
20 3.36 0.10 3.57 77 9.33 5.00

G7 2.06 0.58 254 3.55% 9.99 525 3.17%
Paved areas and shallow 

paved swales
20 3.56 2.45 12.45 778 18.73 12.45

G8 0.38 0.78 225 1.98% 6.96 61 2.9%
Paved areas and shallow 

paved swales
20 3.38 0.30 7.26 286 11.80 7.26

G9 0.30 0.81 217 1.55% 6.86 1 1.0%
Paved areas and shallow 

paved swales
20 2.00 0.01 6.87 218 11.65 6.87

G10 0.05 0.77 63 2.0% 3.76 1 1.0%
Paved areas and shallow 

paved swales
20 2.00 0.01 3.77 64 11.19 5.00

G11 0.23 0.58 51 5.02% 3.95 131 3.7%
Paved areas and shallow 

paved swales
20 3.84 0.57 4.52 182 15.49 5.00

G12 2.08 0.68 119 2.78% 6.04 68 5.3%
Paved areas and shallow 

paved swales
20 4.61 0.25 6.28 187 13.40 6.28

Revised Date:

Calculated By: RJH

SUB-BASIN INITIAL/OVERLAND TIME

23-079

Type of Land

Surface

tc CHECK

DATA (ti)  (tt) (urbanized basins)

Basin 

Designation

TRAVEL TIME

TIME OF CONCENTRATION

Time of Concentration Equations

tt = (L/v)/60

Project Information

AHP Expansion

5/28/2024 tc check: tc = (26-17i) +(L/(60(14i+19)S^1/2)

Project Name:

S.A. Project No:

Conveyance Coefficient Value

Page 1 of 1 J:\Jobs\23079 AHP Expansion\04 Civil Design\Drainage\Calcs\001-RptDrn.RJH.xls



Intensity Equation

RJH

Basin

Designation

Area

(ac.)
'c' cA

tc

(min)
P1

intensity 

(in/hr)

0.54 0.14 0.99 2.63 0.36 02 YR

0.60 0.15 1.39 3.69 0.56 05 YR

0.64 0.16 1.64 4.36 0.71 10 YR

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

0.78 0.27 1.64 5.44 1.48 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 05 YR

0.80 0.40 1.64 5.24 2.11 10 YR

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 05 YR

0.51 0.22 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 1.42 05 YR

0.80 0.33 1.64 5.24 1.73 10 YR

0.84 0.35 2.60 8.31 2.91 100 YR

0.83 0.12 0.99 3.36 0.41 02 YR

0.86 0.12 1.39 4.71 0.59 05 YR

0.87 0.13 1.64 5.56 0.71 10 YR

0.88 0.13 2.60 8.82 1.14 100 YR

0.52 1.08 0.99 2.45 2.64 02 YR

0.58 1.19 1.39 3.43 4.10 05 YR

0.62 1.28 1.64 4.05 5.20 10 YR

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

0.81 0.31 1.64 4.98 1.53 10 YR

0.85 0.32 2.60 7.90 2.55 100 YR

0.77 0.23 0.99 3.06 0.72 02 YR

0.81 0.24 1.39 4.30 1.05 05 YR

0.83 0.25 1.64 5.07 1.27 10 YR

0.86 0.26 2.60 8.04 2.10 100 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

0.80 0.04 1.64 5.56 0.21 10 YR

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 05 YR

0.63 0.15 1.64 5.56 0.82 10 YR

0.75 0.18 2.60 8.82 1.56 100 YR

I = 28.5 (P1)/(10+Tc)
0.786

*NOTE: P & Intensity Equation from UDFCD Criteria Manual Calculated By:

Project Information

Project Name: AHP Expansion

S.A. Project No: 23-079

Revised Date: 5/28/2024

G2 0.35

G3 0.50

G5 0.41

G8 0.38

5.42

6.17

G4 0.44 5.15

Q

(cfs)

G1 0.25 10.48

6.17

G7 2.06 12.45

G6 0.15 5.00

7.26

G10 0.05 5.00

G9 0.30 6.87

G11 0.23 5.00

Runoff Calculations (Rational Method) 
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Intensity Equation

RJH

Basin

Designation

Area

(ac.)
'c' cA

tc

(min)
P1

intensity 

(in/hr)

I = 28.5 (P1)/(10+Tc)
0.786

*NOTE: P & Intensity Equation from UDFCD Criteria Manual Calculated By:

Project Information

Project Name: AHP Expansion

S.A. Project No: 23-079

Revised Date: 5/28/2024

Q

(cfs)

Runoff Calculations (Rational Method) 

0.63 1.31 0.99 3.15 4.12 02 YR

0.68 1.41 1.39 4.42 6.22 05 YR

0.71 1.48 1.64 5.21 7.71 10 YR

0.80 1.66 2.60 8.27 13.71 100 YR

G12 2.08 6.28

Page 2 of 2 J:\Jobs\23079 AHP Expansion\04 Civil Design\Drainage\Calcs\001-RptDrn.RJH.xls



Design 

Point
Tributary Basin(s)

Tributary 

Area (ac.)

Direct Runoff 

(CFS/5-yr)

Total Runoff 

(CFS/5-yr)

Direct Runoff 

(CFS/100-yr)

Total Runoff 

(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 -

- G9 0.30 1.05 - 2.10 -

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 - 22.45

- G10 0.05 0.18 - 0.36 -

- G12 2.08 6.63 - 14.62 -

RUNOFF SUMMARY

rjh
Callout
TOTAL INTO SOUTHWEST POND A

rjh
Callout
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Ex. Tributary 

Basin(s)

Prop. Tributary 

Basin(s)

Ex. Total Runoff 

(CFS/5-yr)

Ex. Total Runoff 

(CFS/100-yr)

DA7 G9 0.74 1.45

DA9 G7 0.16 0.30

DA10 G4, G8 3.15 5.63

DA12 G2 1.19 2.71

B7A G12 - 10.73

C3 G1 1.25 2.65

C5 G3 0.41 1.17

C7 G7 2.61 8.09

C8 G5, G6 1.63 3.54

C9 G11 0.63 2.04

F6 G7 0.55 1.31

EX. DP X3 N/A 9.12 19.95

D5 N/A 1.25 2.65

D4 N/A 2.37 4.95

EX. DP 8 N/A 6.68 17.80

Proposed 

Runoff 

(CFS/100-yr)

Ex. Total Runoff 

(CFS/5-yr)

Ex. Total Runoff 

(CFS/100-yr)

Total South 

Pond B
22.81 11.92 27.89

Total 

Southwest 

Pond A

66.81 - 57.08

EXISTING RUNOFF SUMMARY

(FROM PREVIOUS DRAINAGE REPORTS/LETTERS)

NOTE: EXCLUDES UNDISTURBED AREAS, INCLUDED FOR 

RUNOFF COMPARISSON FOR AHP EXPANSION

rjh
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Appendix C 

 Hydraulic Calculations 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Advent Health Parker Hospital Expansion 

 

AdventHealth Parker Expansion 



Project:

Basin ID:

Depth Increment = 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
5798.58 (1' Freeboard 

above)
-- 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
5799.58 (As-built 

Spillway)
-- 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 -- -- -- --

-- -- -- --

-- -- -- --

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 = 1.39 in.) = 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 = 2.31 in.) = 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 ft 3 -- -- -- --

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

Total Available Detention Depth (Htotal) = user ft -- -- -- --

Depth of Trickle Channel (HTC) = user ft -- -- -- --

Slope of Trickle Channel (STC) = user ft/ft -- -- -- --

Slopes of Main Basin Sides (Smain) = user H:V -- -- -- --

Basin Length-to-Width Ratio (RL/W) = user -- -- -- --

-- -- -- --

Initial Surcharge Area (AISV) = user ft 2 -- -- -- --

Surcharge Volume Length (LISV) = user ft -- -- -- --

Surcharge Volume Width (WISV) = user ft -- -- -- --

Depth of Basin Floor (HFLOOR) = user ft -- -- -- --

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

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

Area of Basin Floor (AFLOOR) = user ft 2 -- -- -- --

Volume of Basin Floor (VFLOOR) = user ft 3 -- -- -- --

Depth of Main Basin (HMAIN) = user ft -- -- -- --

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

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

Area of Main Basin (AMAIN) = user ft 2 -- -- -- --

Volume of Main Basin (VMAIN) = user ft 3 -- -- -- --

Calculated Total Basin Volume (Vtotal) = user acre-feet -- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

After providing required inputs above including 1-hour rainfall

depths, click 'Run CUHP' to generate runoff hydrographs using 

the embedded Colorado Urban Hydrograph Procedure.

Volume 

(ft 3)

Volume 

(ac-ft)

Area 

(acre)

DETENTION BASIN STAGE-STORAGE TABLE BUILDER

Optional 

Override 

Area (ft 2)

Length 

(ft)

Optional 

Override 

Stage (ft)

Stage

(ft)

Stage - Storage

Description

Area 

(ft 2)

Width 

(ft)

AdventHealth Parker - Southwest Pond A (Miro Job # 23079)

Proposed Tributary Basins (Excludes Offsite Basin OS-1)

MHFD-Detention, Version 4.06 (July 2022)

Example Zone Configuration (Retention Pond)

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

ckudlauskas
Rectangle

ckudlauskas
Rectangle



1 User Defined Stage-Area Booleans for Message

1 Equal Stage-Area Inputs Watershed L:W

1 CountA Watershed Lc:L

Watershed Slope

0 Calc_S_TC Booleans for CUHP

1 CUHP Inputs Complete

H_FLOOR
1

CUHP Results Calculated

L_FLOOR_OTHER

0.00 ISV 0.00 ISV

0.00 Floor 0.00 Floor

1.71 Zone 1 (WQCV) 1.71 Zone 1 (WQCV)

3.28 Zone 2 (EURV) 3.28 Zone 2 (EURV)

4.40 Zone 3 (100-year) 4.40 Zone 3 (100-year)

DETENTION BASIN STAGE-STORAGE TABLE BUILDER
MHFD-Detention, Version 4.06 (July 2022)
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MHFD-Detention_v4-06 - Southwest Pond A.xlsm, Basin 5/31/2024, 9:57 AM



  Project:

  Basin ID:

Estimated Estimated

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

Zone 1 (WQCV) 1.71 0.553 Orifice Plate

Zone 2 (EURV) 3.28 1.194 Orifice Plate

Zone 3 (100-year) 4.40 1.061 Weir&Pipe (Restrict)

Total (all zones) 2.808

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

Underdrain Orifice Invert Depth = ft (distance below the filtration media surface) Underdrain Orifice Area = ft
2

Underdrain Orifice Diameter = inches Underdrain Orifice Centroid = 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) Calculated Parameters for Plate

Centroid of Lowest Orifice = 0.00 ft (relative to basin bottom at Stage = 0 ft) WQ Orifice Area per Row = 2.604E-02 ft
2

Depth at top of Zone using Orifice Plate = 3.28 ft (relative to basin bottom at Stage = 0 ft) Elliptical Half-Width = N/A feet

Orifice Plate: Orifice Vertical Spacing = 12.00 inches Elliptical Slot Centroid = N/A feet

Orifice Plate: Orifice Area per Row = 3.75 sq. inches (use rectangular openings) Elliptical Slot Area = N/A ft
2

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

Row 1 (required) Row 2 (optional) 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 3.00

Orifice Area (sq. inches) 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)

Stage of Orifice Centroid (ft)

Orifice Area (sq. inches)

User Input:  Vertical Orifice (Circular or Rectangular) Calculated Parameters for Vertical Orifice

Not Selected Not Selected Not Selected Not Selected

Invert of Vertical Orifice = N/A N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Area = N/A N/A ft
2

Depth at top of Zone using Vertical Orifice = N/A N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Centroid = N/A N/A feet

Vertical Orifice Diameter = N/A N/A inches

User Input:  Overflow Weir (Dropbox with Flat or Sloped Grate and Outlet Pipe OR Rectangular/Trapezoidal Weir and No Outlet Pipe) Calculated Parameters for Overflow Weir

grate Zone 3 Weir Not Selected Zone 3 Weir Not Selected

Overflow Weir Front Edge Height, Ho = 5.10 N/A ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, Ht = 5.60 N/A feet

Overflow Weir Front Edge Length = 12.00 N/A feet Overflow Weir Slope Length = 2.06 N/A feet

Overflow Weir Grate Slope = 4.00 N/A H:V Grate Open Area / 100-yr Orifice Area = 5.71 N/A

Horiz. Length of Weir Sides = 2.00 N/A feet Overflow Grate Open Area w/o Debris = 17.22 N/A ft
2

Overflow Grate Type = Type C Grate N/A Overflow Grate Open Area w/ Debris = 17.22 N/A ft
2

Debris Clogging % = 0% N/A %

User Input: Outlet Pipe w/ Flow Restriction Plate (Circular Orifice, Restrictor Plate, or Rectangular Orifice) Calculated Parameters for Outlet Pipe w/ Flow Restriction Plate

Zone 3 Restrictor Not Selected 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
2

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

Max Ponding Depth of Target Storage Volume = 5.33 feet Discharge at Top of Freeboard = 18.17 cfs

Routed Hydrograph Results

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 2.914 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 42.4 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 3.4 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 Overflow Weir 1

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

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

AdventHealth Parker - Southwest Pond A (Miro Job # 23079)

Proposed Tributary Basins (Excludes Offsite Basin OS-1)

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

Example Zone Configuration (Retention Pond)

MHFD-Detention_v4-06 - Southwest Pond A.xlsm, Outlet Structure 5/31/2024, 9:58 AM



COUNTA for Basin Tab = 1 Ao Dia WQ Plate Type Vert Orifice 1Vert Orifice 2

Count_Underdrain = 0 0.11(diameter = 3/8 inch) 2 1 1

Count_WQPlate = 1 0.14(diameter = 7/16 inch)

Count_VertOrifice1 = 0 0.18(diameter = 1/2 inch) Outlet Plate 1 Outlet Plate 2 Drain Time Message Boolean

Count_VertOrifice2 = 0 0.24(diameter = 9/16 inch) 4 1 5yr, <72hr 0

Count_Weir1 = 1 0.29(diameter = 5/8 inch) >5yr, <120hr 0

Count_Weir2 = 0 0.36(diameter = 11/16 inch) Max Depth Row

Count_OutletPipe1 = 1 0.42(diameter = 3/4 inch) WQCV 172

Count_OutletPipe2 = 0 0.50(diameter = 13/16 inch) 2 Year 261

COUNTA_2 (Standard FSD Setup)= 1 0.58(diameter = 7/8 inch) EURV 329

Hidden Parameters & Calculations 0.67(diameter = 15/16 inch) 5 Year 333

MaxPondDepth_Error? FALSE 0.76 (diameter = 1 inch) 10 Year 376 Spillway Depth

Cd_Broad-Crested Weir 3.00 0.86(diameter = 1-1/16 inches) 25 Year 439 0.75

WQ Plate Flow at 100yr depth = 0.97 0.97(diameter = 1-1/8 inches) 50 Year 494

CLOG #1= 100% 1.08(diameter = 1-3/16 inches) 100 Year 534 1 Z1_Boolean

n*Cdw #1 = 0.32 1.20(diameter = 1-1/4 inches) 500 Year 566 1 Z2_Boolean

n*Cdo #1 = 1.45 1.32(diameter = 1-5/16 inches) Zone3_Pulldown Message 1 Z3_Boolean

Overflow Weir #1 Angle = 0.245 1.45(diameter = 1-3/8 inches) 1 Opening Message

CLOG #2= N/A 1.59(diameter = 1-7/16 inches) Draintime Running

n*Cdw #2 = N/A 1.73(diameter = 1-1/2 inches) Outlet Boolean Outlet Rank Total (1 to 4)

n*Cdo #2 = N/A 1.88(diameter = 1-9/16 inches) Vertical Orifice 1 0 0 1

Overflow Weir #2 Angle = N/A 2.03(diameter = 1-5/8 inches) Vertical Orifice 2 0 0 Boolean

Underdrain Q at 100yr depth = 0.00 2.20(diameter = 1-11/16 inches) Overflow Weir 1 1 1 0 Max Depth

VertOrifice1 Q at 100yr depth = 0.00 2.36(diameter = 1-3/4 inches) Overflow Weir 2 0 0 0 500yr Depth

VertOrifice2 Q at 100yr depth = 0.00 2.54(diameter = 1-13/16 inches) Outlet Pipe 1 1 1 1 Freeboard

2.72(diameter = 1-7/8 inches) Outlet Pipe 2 0 0 1 Spillway

Count_User_Hydrographs 0 2.90(diameter = 1-15/16 inches) 0 Spillway Length

CountA_3 (EURV & 100yr) = 1 3.09(diameter = 2 inches) FALSE Time Interval

CountA_4 (100yr Only) = 1 3.29(use rectangular openings) Button Visibility Boolean

COUNTA_5 (FSD Weir Only)= 0 0 WQCV Underdrain

COUNTA_6 (EURV Weir Only)= 1 1 WQCV Plate

0 EURV-WQCV Plate

Outlet1_Pulldown_Boolean 0 EURV-WQCV VertOriice

Outlet2_Pulldown_Boolean 1 Outlet 90% Qpeak

Outlet3_Pulldown_Boolean 0 Outlet Undetained

0 Weir Only 90% Qpeak

0 Five Year Ratio Plate

0 Five Year Ratio VertOrifice

EURV_draintime_user

Spillway Options

Offset

Overlapping

Overflow Weir 1

S-A-V-D Chart Axis Default X-axis Left Y-Axis Right Y-Axis

minimum bound 0.00 0 0

maximum bound 8.00 200,000 20

S-A-V-D Chart Axis Override X-axis Left Y-Axis Right Y-Axis

minimum bound

maximum bound

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

Basin ID:

Depth Increment = 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
5798.58 (1' Freeboard 

above)
-- 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
5799.58 (As-built 

Spillway)
-- 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 -- -- -- --

-- -- -- --

-- -- -- --

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 = 1.39 in.) = 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 = 2.31 in.) = 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 ft 3 -- -- -- --

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

Total Available Detention Depth (Htotal) = user ft -- -- -- --

Depth of Trickle Channel (HTC) = user ft -- -- -- --

Slope of Trickle Channel (STC) = user ft/ft -- -- -- --

Slopes of Main Basin Sides (Smain) = user H:V -- -- -- --

Basin Length-to-Width Ratio (RL/W) = user -- -- -- --

-- -- -- --

Initial Surcharge Area (AISV) = user ft 2 -- -- -- --

Surcharge Volume Length (LISV) = user ft -- -- -- --

Surcharge Volume Width (WISV) = user ft -- -- -- --

Depth of Basin Floor (HFLOOR) = user ft -- -- -- --

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

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

Area of Basin Floor (AFLOOR) = user ft 2 -- -- -- --

Volume of Basin Floor (VFLOOR) = user ft 3 -- -- -- --

Depth of Main Basin (HMAIN) = user ft -- -- -- --

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

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

Area of Main Basin (AMAIN) = user ft 2 -- -- -- --

Volume of Main Basin (VMAIN) = user ft 3 -- -- -- --

Calculated Total Basin Volume (Vtotal) = user acre-feet -- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --
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-- -- -- --
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-- -- -- --

-- -- -- --
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-- -- -- --
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-- -- -- --

-- -- -- --

After providing required inputs above including 1-hour rainfall

depths, click 'Run CUHP' to generate runoff hydrographs using 

the embedded Colorado Urban Hydrograph Procedure.

Volume 

(ft 3)

Volume 

(ac-ft)

Area 

(acre)

DETENTION BASIN STAGE-STORAGE TABLE BUILDER

Optional 

Override 

Area (ft 2)

Length 

(ft)

Optional 

Override 

Stage (ft)

Stage

(ft)

Stage - Storage

Description

Area 

(ft 2)

Width 

(ft)

AdventHealth Parker - Southwest Pond A (Miro Job # 23079)

Proposed Tributary Basins (Excludes Offsite Basin OS-1)

MHFD-Detention, Version 4.06 (July 2022)

Example Zone Configuration (Retention Pond)

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

ckudlauskas
Rectangle

ckudlauskas
Callout
Please clarify whether this workbook calculation includes offsite basins. 

ckudlauskas
Rectangle



1 User Defined Stage-Area Booleans for Message

1 Equal Stage-Area Inputs Watershed L:W

1 CountA Watershed Lc:L

Watershed Slope

0 Calc_S_TC Booleans for CUHP

1 CUHP Inputs Complete

H_FLOOR
1

CUHP Results Calculated

L_FLOOR_OTHER

0.00 ISV 0.00 ISV

0.00 Floor 0.00 Floor

1.68 Zone 1 (WQCV) 1.68 Zone 1 (WQCV)

3.22 Zone 2 (EURV) 3.22 Zone 2 (EURV)

4.54 Zone 3 (100-year) 4.54 Zone 3 (100-year)

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

  Basin ID:

Estimated Estimated

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

Zone 1 (WQCV) 1.68 0.534 Orifice Plate

Zone 2 (EURV) 3.22 1.160 Orifice Plate

Zone 3 (100-year) 4.54 1.250 Weir&Pipe (Restrict)

Total (all zones) 2.945

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

Underdrain Orifice Invert Depth = ft (distance below the filtration media surface) Underdrain Orifice Area = ft
2

Underdrain Orifice Diameter = inches Underdrain Orifice Centroid = 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) Calculated Parameters for Plate

Centroid of Lowest Orifice = 0.00 ft (relative to basin bottom at Stage = 0 ft) WQ Orifice Area per Row = 2.604E-02 ft
2

Depth at top of Zone using Orifice Plate = 3.28 ft (relative to basin bottom at Stage = 0 ft) Elliptical Half-Width = N/A feet

Orifice Plate: Orifice Vertical Spacing = 12.00 inches Elliptical Slot Centroid = N/A feet

Orifice Plate: Orifice Area per Row = 3.75 sq. inches (use rectangular openings) Elliptical Slot Area = N/A ft
2

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

Row 1 (required) Row 2 (optional) 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 3.00

Orifice Area (sq. inches) 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)

Stage of Orifice Centroid (ft)

Orifice Area (sq. inches)

User Input:  Vertical Orifice (Circular or Rectangular) Calculated Parameters for Vertical Orifice

Not Selected Not Selected Not Selected Not Selected

Invert of Vertical Orifice = N/A N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Area = N/A N/A ft
2

Depth at top of Zone using Vertical Orifice = N/A N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Centroid = N/A N/A feet

Vertical Orifice Diameter = N/A N/A inches

User Input:  Overflow Weir (Dropbox with Flat or Sloped Grate and Outlet Pipe OR Rectangular/Trapezoidal Weir and No Outlet Pipe) Calculated Parameters for Overflow Weir

grate Zone 3 Weir Not Selected Zone 3 Weir Not Selected

Overflow Weir Front Edge Height, Ho = 5.10 N/A ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, Ht = 5.60 N/A feet

Overflow Weir Front Edge Length = 12.00 N/A feet Overflow Weir Slope Length = 2.06 N/A feet

Overflow Weir Grate Slope = 4.00 N/A H:V Grate Open Area / 100-yr Orifice Area = 5.71 N/A

Horiz. Length of Weir Sides = 2.00 N/A feet Overflow Grate Open Area w/o Debris = 17.22 N/A ft
2

Overflow Grate Type = Type C Grate N/A Overflow Grate Open Area w/ Debris = 17.22 N/A ft
2

Debris Clogging % = 0% N/A %

User Input: Outlet Pipe w/ Flow Restriction Plate (Circular Orifice, Restrictor Plate, or Rectangular Orifice) Calculated Parameters for Outlet Pipe w/ Flow Restriction Plate

Zone 3 Restrictor Not Selected 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
2

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

Max Ponding Depth of Target Storage Volume = 5.62 feet Discharge at Top of Freeboard = 18.17 cfs

Routed Hydrograph Results

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) = 0.534 1.695 1.234 1.943 2.432 3.276 3.999 4.726 5.807

Inflow Hydrograph Volume (acre-ft) = N/A N/A 1.234 1.943 2.432 3.276 3.999 4.726 5.807

CUHP Predevelopment Peak Q (cfs) = N/A N/A 0.4 6.4 11.3 24.8 33.7 42.5 55.2

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

Predevelopment Unit Peak Flow, q (cfs/acre) = N/A N/A 0.02 0.24 0.42 0.93 1.26 1.59 2.06

Peak Inflow Q (cfs) = N/A N/A 23.7 38.5 47.2 64.3 78.5 94.2 114.8

Peak Outflow Q (cfs) = 0.3 0.6 0.5 0.6 0.8 0.9 3.3 9.8 18.2

Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 0.1 0.1 0.0 0.1 0.2 0.3

Structure Controlling Flow = Plate Plate Plate Plate Plate Plate Overflow Weir 1 Overflow Weir 1 N/A

Max Velocity through Grate 1 (fps) = N/A N/A N/A N/A N/A N/A 0.1 0.5 1.0

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 68 60 73 79 88 93 91 88

Time to Drain 99% of Inflow Volume (hours) = 41 73 64 78 85 96 102 101 100

Maximum Ponding Depth (ft) = 1.68 3.22 2.58 3.39 3.90 4.73 5.32 5.62 5.89

Area at Maximum Ponding Depth (acres) = 0.62 0.88 0.78 0.90 0.95 1.02 1.07 1.10 1.12

Maximum Volume Stored (acre-ft) = 0.537 1.702 1.162 1.846 2.317 3.141 3.757 4.081 4.381

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

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

AdventHealth Parker - Southwest Pond A (Miro Job # 23079)

Proposed Tributary Basins (Excludes Offsite Basin OS-1)

Example Zone Configuration (Retention Pond)

MHFD-Detention_v4-06 - Southwest Pond A-with offsite.xlsm, Outlet Structure 5/31/2024, 10:15 AM
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Callout
The minor and major storm event ratio of peak outflow to pre-development flow should be closer to 1



COUNTA for Basin Tab = 1 Ao Dia WQ Plate Type Vert Orifice 1Vert Orifice 2

Count_Underdrain = 0 0.11(diameter = 3/8 inch) 2 1 1

Count_WQPlate = 1 0.14(diameter = 7/16 inch)

Count_VertOrifice1 = 0 0.18(diameter = 1/2 inch) Outlet Plate 1 Outlet Plate 2 Drain Time Message Boolean

Count_VertOrifice2 = 0 0.24(diameter = 9/16 inch) 4 1 5yr, <72hr 1 0

Count_Weir1 = 1 0.29(diameter = 5/8 inch) >5yr, <120hr 0

Count_Weir2 = 0 0.36(diameter = 11/16 inch) Max Depth Row

Count_OutletPipe1 = 1 0.42(diameter = 3/4 inch) WQCV 169

Count_OutletPipe2 = 0 0.50(diameter = 13/16 inch) 2 Year 259

COUNTA_2 (Standard FSD Setup)= 1 0.58(diameter = 7/8 inch) EURV 323

Hidden Parameters & Calculations 0.67(diameter = 15/16 inch) 5 Year 340

MaxPondDepth_Error? FALSE 0.76 (diameter = 1 inch) 10 Year 391 Spillway Depth

Cd_Broad-Crested Weir 3.00 0.86(diameter = 1-1/16 inches) 25 Year 474 0.75

WQ Plate Flow at 100yr depth = 1.01 0.97(diameter = 1-1/8 inches) 50 Year 533

CLOG #1= 100% 1.08(diameter = 1-3/16 inches) 100 Year 563 1 Z1_Boolean

n*Cdw #1 = 0.32 1.20(diameter = 1-1/4 inches) 500 Year 590 1 Z2_Boolean

n*Cdo #1 = 1.45 1.32(diameter = 1-5/16 inches) Zone3_Pulldown Message 1 Z3_Boolean

Overflow Weir #1 Angle = 0.245 1.45(diameter = 1-3/8 inches) 1 Opening Message

CLOG #2= N/A 1.59(diameter = 1-7/16 inches) Draintime Running

n*Cdw #2 = N/A 1.73(diameter = 1-1/2 inches) Outlet Boolean Outlet Rank Total (1 to 4)

n*Cdo #2 = N/A 1.88(diameter = 1-9/16 inches) Vertical Orifice 1 0 0 1

Overflow Weir #2 Angle = N/A 2.03(diameter = 1-5/8 inches) Vertical Orifice 2 0 0 Boolean

Underdrain Q at 100yr depth = 0.00 2.20(diameter = 1-11/16 inches) Overflow Weir 1 1 1 0 Max Depth

VertOrifice1 Q at 100yr depth = 0.00 2.36(diameter = 1-3/4 inches) Overflow Weir 2 0 0 0 500yr Depth

VertOrifice2 Q at 100yr depth = 0.00 2.54(diameter = 1-13/16 inches) Outlet Pipe 1 1 1 1 Freeboard

2.72(diameter = 1-7/8 inches) Outlet Pipe 2 0 0 1 Spillway

Count_User_Hydrographs 0 2.90(diameter = 1-15/16 inches) 0 Spillway Length

CountA_3 (EURV & 100yr) = 1 3.09(diameter = 2 inches) FALSE Time Interval

CountA_4 (100yr Only) = 1 3.29(use rectangular openings) Button Visibility Boolean

COUNTA_5 (FSD Weir Only)= 0 0 WQCV Underdrain

COUNTA_6 (EURV Weir Only)= 1 1 WQCV Plate

0 EURV-WQCV Plate

Outlet1_Pulldown_Boolean 0 EURV-WQCV VertOriice

Outlet2_Pulldown_Boolean 1 Outlet 90% Qpeak

Outlet3_Pulldown_Boolean 0 Outlet Undetained

0 Weir Only 90% Qpeak

0 Five Year Ratio Plate

0 Five Year Ratio VertOrifice

EURV_draintime_user

Spillway Options

Offset

Overlapping

S-A-V-D Chart Axis Default X-axis Left Y-Axis Right Y-Axis

minimum bound 0.00 0 0

maximum bound 8.00 200,000 20

S-A-V-D Chart Axis Override X-axis Left Y-Axis Right Y-Axis

minimum bound

maximum bound

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

Basin ID:

Depth Increment = 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 -- -- -- --

-- -- -- --

-- -- -- --

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 = 1.39 in.) = 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 = 2.31 in.) = 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 ft 3 -- -- -- --

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

Total Available Detention Depth (Htotal) = user ft -- -- -- --

Depth of Trickle Channel (HTC) = user ft -- -- -- --

Slope of Trickle Channel (STC) = user ft/ft -- -- -- --

Slopes of Main Basin Sides (Smain) = user H:V -- -- -- --

Basin Length-to-Width Ratio (RL/W) = user -- -- -- --

-- -- -- --

Initial Surcharge Area (AISV) = user ft 2 -- -- -- --

Surcharge Volume Length (LISV) = user ft -- -- -- --

Surcharge Volume Width (WISV) = user ft -- -- -- --

Depth of Basin Floor (HFLOOR) = user ft -- -- -- --

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

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

Area of Basin Floor (AFLOOR) = user ft 2 -- -- -- --

Volume of Basin Floor (VFLOOR) = user ft 3 -- -- -- --

Depth of Main Basin (HMAIN) = user ft -- -- -- --

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

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

Area of Main Basin (AMAIN) = user ft 2 -- -- -- --

Volume of Main Basin (VMAIN) = user ft 3 -- -- -- --

Calculated Total Basin Volume (Vtotal) = user acre-feet -- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

After providing required inputs above including 1-hour rainfall

depths, click 'Run CUHP' to generate runoff hydrographs using 

the embedded Colorado Urban Hydrograph Procedure.
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1 User Defined Stage-Area Booleans for Message

1 Equal Stage-Area Inputs Watershed L:W

1 CountA Watershed Lc:L

Watershed Slope

0 Calc_S_TC Booleans for CUHP

1 CUHP Inputs Complete

H_FLOOR 1 CUHP Results Calculated

L_FLOOR_OTHER

0.00 ISV 0.00 ISV

0.00 Floor 0.00 Floor

2.72 Zone 1 (WQCV) 2.72 Zone 1 (WQCV)

4.07 Zone 2 (EURV) 4.07 Zone 2 (EURV)

5.12 Zone 3 (100-year) 5.12 Zone 3 (100-year)
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  Project:

  Basin ID:

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) Calculated Parameters for Underdrain

Underdrain Orifice Invert Depth = N/A ft (distance below the filtration media surface) Underdrain Orifice Area = N/A ft
2

Underdrain Orifice Diameter = N/A inches Underdrain Orifice Centroid = N/A 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) Calculated Parameters for Plate

Centroid of Lowest Orifice = 0.00 ft (relative to basin bottom at Stage = 0 ft) WQ Orifice Area per Row = 1.111E-02 ft
2

Depth at top of Zone using Orifice Plate = 2.72 ft (relative to basin bottom at Stage = 0 ft) Elliptical Half-Width = N/A feet

Orifice Plate: Orifice Vertical Spacing = 12.00 inches Elliptical Slot Centroid = N/A feet

Orifice Plate: Orifice Area per Row = 1.60 sq. inches (diameter = 1-7/16 inches) Elliptical Slot Area = N/A ft
2

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

Row 1 (required) Row 2 (optional) 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) Calculated Parameters for Vertical Orifice

Not Selected Not Selected Not Selected Not Selected

Invert of Vertical Orifice = N/A N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Area = N/A N/A ft
2

Depth at top of Zone using Vertical Orifice = N/A N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Centroid = N/A N/A feet

Vertical Orifice Diameter = N/A N/A inches

User Input:  Overflow Weir (Dropbox with Flat or Sloped Grate and Outlet Pipe OR Rectangular/Trapezoidal Weir and No Outlet Pipe) Calculated Parameters for Overflow Weir

grate Zone 2 Weir Zone 3 Weir Zone 2 Weir Zone 3 Weir

Overflow Weir Front Edge Height, Ho = 2.62 4.42 ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, Ht = 4.12 5.92 feet

Overflow Weir Front Edge Length = 6.00 6.00 feet Overflow Weir Slope Length = 6.18 6.18 feet

Overflow Weir Grate Slope = 4.00 4.00 H:V Grate Open Area / 100-yr Orifice Area = 58.46 40.33

Horiz. Length of Weir Sides = 6.00 6.00 feet Overflow Grate Open Area w/o Debris = 25.83 25.83 ft
2

Overflow Grate Type = Type C Grate Type C Grate Overflow Grate Open Area w/ Debris = 18.08 18.08 ft
2

Debris Clogging % = 30% 30% %

User Input: Outlet Pipe w/ Flow Restriction Plate (Circular Orifice, Restrictor Plate, or Rectangular Orifice) Calculated Parameters for Outlet Pipe w/ Flow Restriction Plate

Zone 2 Circular Zone 3 Restrictor 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
2

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

Max Ponding Depth of Target Storage Volume = 5.33 feet Discharge at Top of Freeboard = 9.41 cfs

Routed Hydrograph Results

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) = 0.4 5.4 3.7 5.2 5.3 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

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

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

Proposed Tributary Basins (Excludes Offsite Basins)

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

Example Zone Configuration (Retention Pond)

MHFD-Detention_v4-06 - South Pond B.xlsm, Outlet Structure 5/31/2024, 9:55 AM



COUNTA for Basin Tab = 1 Ao Dia WQ Plate Type Vert Orifice 1Vert Orifice 2

Count_Underdrain = 0 0.11(diameter = 3/8 inch) 2 1 1

Count_WQPlate = 1 0.14(diameter = 7/16 inch)

Count_VertOrifice1 = 0 0.18(diameter = 1/2 inch) Outlet Plate 1 Outlet Plate 2 Drain Time Message Boolean

Count_VertOrifice2 = 0 0.24(diameter = 9/16 inch) 2 4 5yr, <72hr 0

Count_Weir1 = 1 0.29(diameter = 5/8 inch) >5yr, <120hr 0

Count_Weir2 = 1 0.36(diameter = 11/16 inch) Max Depth Row

Count_OutletPipe1 = 1 0.42(diameter = 3/4 inch) WQCV 273

Count_OutletPipe2 = 1 0.50(diameter = 13/16 inch) 2 Year 315

COUNTA_2 (Standard FSD Setup)= 1 0.58(diameter = 7/8 inch) EURV 408

Hidden Parameters & Calculations 0.67(diameter = 15/16 inch) 5 Year 362

MaxPondDepth_Error? FALSE 0.76 (diameter = 1 inch) 10 Year 397 Spillway Depth

Cd_Broad-Crested Weir 3.00 0.86(diameter = 1-1/16 inches) 25 Year 457 0.84

WQ Plate Flow at 100yr depth = 0.33 0.97(diameter = 1-1/8 inches) 50 Year 492

CLOG #1= 70% 1.08(diameter = 1-3/16 inches) 100 Year 534 1 Z1_Boolean

n*Cdw #1 = 0.32 1.20(diameter = 1-1/4 inches) 500 Year 590 1 Z2_Boolean

n*Cdo #1 = 1.45 1.32(diameter = 1-5/16 inches) Zone3_Pulldown Message 1 Z3_Boolean

Overflow Weir #1 Angle = 0.245 1.45(diameter = 1-3/8 inches) 1 Opening Message

CLOG #2= 70% 1.59(diameter = 1-7/16 inches) Draintime Running

n*Cdw #2 = 0.32 1.73(diameter = 1-1/2 inches) Outlet Boolean Outlet Rank Total (1 to 4)

n*Cdo #2 = 1.45 1.88(diameter = 1-9/16 inches) Vertical Orifice 1 0 0 2

Overflow Weir #2 Angle = 0.245 2.03(diameter = 1-5/8 inches) Vertical Orifice 2 0 0 Boolean

Underdrain Q at 100yr depth = 0.00 2.20(diameter = 1-11/16 inches) Overflow Weir 1 1 1 0 Max Depth

VertOrifice1 Q at 100yr depth = 0.00 2.36(diameter = 1-3/4 inches) Overflow Weir 2 1 2 0 500yr Depth

VertOrifice2 Q at 100yr depth = 0.00 2.54(diameter = 1-13/16 inches) Outlet Pipe 1 1 1 1 Freeboard

2.72(diameter = 1-7/8 inches) Outlet Pipe 2 1 2 1 Spillway

Count_User_Hydrographs 0 2.90(diameter = 1-15/16 inches) 0 Spillway Length

CountA_3 (EURV & 100yr) = 1 3.09(diameter = 2 inches) FALSE Time Interval

CountA_4 (100yr Only) = 1 3.29(use rectangular openings) Button Visibility Boolean

COUNTA_5 (FSD Weir Only)= 0 0 WQCV Underdrain

COUNTA_6 (EURV Weir Only)= 1 1 WQCV Plate

0 EURV-WQCV Plate

Outlet1_Pulldown_Boolean 0 EURV-WQCV VertOriice

Outlet2_Pulldown_Boolean 0 Outlet 90% Qpeak

Outlet3_Pulldown_Boolean 0 Outlet Undetained

0 Weir Only 90% Qpeak

0 Five Year Ratio Plate

0 Five Year Ratio VertOrifice

EURV_draintime_user

Spillway Options

Offset

Overlapping

S-A-V-D Chart Axis Default X-axis Left Y-Axis Right Y-Axis

minimum bound 0.00 0 0

maximum bound 10.00 180,000 10

S-A-V-D Chart Axis Override X-axis Left Y-Axis Right Y-Axis

minimum bound

maximum bound

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

Basin ID:

Depth Increment = 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 -- -- -- --

-- -- -- --

-- -- -- --

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 = 1.39 in.) = 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 = 2.31 in.) = 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 ft 3 -- -- -- --

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

Total Available Detention Depth (Htotal) = user ft -- -- -- --

Depth of Trickle Channel (HTC) = user ft -- -- -- --

Slope of Trickle Channel (STC) = user ft/ft -- -- -- --

Slopes of Main Basin Sides (Smain) = user H:V -- -- -- --

Basin Length-to-Width Ratio (RL/W) = user -- -- -- --

-- -- -- --

Initial Surcharge Area (AISV) = user ft 2 -- -- -- --

Surcharge Volume Length (LISV) = user ft -- -- -- --

Surcharge Volume Width (WISV) = user ft -- -- -- --

Depth of Basin Floor (HFLOOR) = user ft -- -- -- --

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

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

Area of Basin Floor (AFLOOR) = user ft 2 -- -- -- --

Volume of Basin Floor (VFLOOR) = user ft 3 -- -- -- --

Depth of Main Basin (HMAIN) = user ft -- -- -- --

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

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

Area of Main Basin (AMAIN) = user ft 2 -- -- -- --

Volume of Main Basin (VMAIN) = user ft 3 -- -- -- --

Calculated Total Basin Volume (Vtotal) = user acre-feet -- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --
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-- -- -- --

-- -- -- --
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-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

After providing required inputs above including 1-hour rainfall

depths, click 'Run CUHP' to generate runoff hydrographs using 

the embedded Colorado Urban Hydrograph Procedure.
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AdventHealth Parker - South Pond B (Miro Job # 23079)

Proposed Tributary Basins (Includes Offsite Basins)

MHFD-Detention, Version 4.06 (July 2022)

Example Zone Configuration (Retention Pond)

MHFD-Detention_v4-06 - South Pond B-with offsite.xlsm, Basin 5/31/2024, 9:51 AM
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1 User Defined Stage-Area Booleans for Message

1 Equal Stage-Area Inputs Watershed L:W

1 CountA Watershed Lc:L

Watershed Slope

0 Calc_S_TC Booleans for CUHP

1 CUHP Inputs Complete

H_FLOOR 1 CUHP Results Calculated

L_FLOOR_OTHER

0.00 ISV 0.00 ISV

0.00 Floor 0.00 Floor

2.75 Zone 1 (WQCV) 2.75 Zone 1 (WQCV)

4.02 Zone 2 (EURV) 4.02 Zone 2 (EURV)

5.56 Zone 3 (100-year) 5.56 Zone 3 (100-year)
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  Project:

  Basin ID:

Estimated Estimated

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

Zone 1 (WQCV) 2.75 0.462 Orifice Plate

Zone 2 (EURV) 4.02 0.768 Weir&Pipe (Circular)

Zone 3 (100-year) 5.56 1.272 Weir&Pipe (Restrict)

Total (all zones) 2.502

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

Underdrain Orifice Invert Depth = N/A ft (distance below the filtration media surface) Underdrain Orifice Area = N/A ft
2

Underdrain Orifice Diameter = N/A inches Underdrain Orifice Centroid = N/A 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) Calculated Parameters for Plate

Centroid of Lowest Orifice = 0.00 ft (relative to basin bottom at Stage = 0 ft) WQ Orifice Area per Row = 1.111E-02 ft
2

Depth at top of Zone using Orifice Plate = 2.72 ft (relative to basin bottom at Stage = 0 ft) Elliptical Half-Width = N/A feet

Orifice Plate: Orifice Vertical Spacing = 12.00 inches Elliptical Slot Centroid = N/A feet

Orifice Plate: Orifice Area per Row = 1.60 sq. inches (diameter = 1-7/16 inches) Elliptical Slot Area = N/A ft
2

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

Row 1 (required) Row 2 (optional) 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) Calculated Parameters for Vertical Orifice

Not Selected Not Selected Not Selected Not Selected

Invert of Vertical Orifice = N/A N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Area = N/A N/A ft
2

Depth at top of Zone using Vertical Orifice = N/A N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Centroid = N/A N/A feet

Vertical Orifice Diameter = N/A N/A inches

User Input:  Overflow Weir (Dropbox with Flat or Sloped Grate and Outlet Pipe OR Rectangular/Trapezoidal Weir and No Outlet Pipe) Calculated Parameters for Overflow Weir

grate Zone 2 Weir Zone 3 Weir Zone 2 Weir Zone 3 Weir

Overflow Weir Front Edge Height, Ho = 2.62 4.42 ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, Ht = 4.12 5.92 feet

Overflow Weir Front Edge Length = 6.00 6.00 feet Overflow Weir Slope Length = 6.18 6.18 feet

Overflow Weir Grate Slope = 4.00 4.00 H:V Grate Open Area / 100-yr Orifice Area = 58.46 40.33

Horiz. Length of Weir Sides = 6.00 6.00 feet Overflow Grate Open Area w/o Debris = 25.83 25.83 ft
2

Overflow Grate Type = Type C Grate Type C Grate Overflow Grate Open Area w/ Debris = 18.08 18.08 ft
2

Debris Clogging % = 30% 30% %

User Input: Outlet Pipe w/ Flow Restriction Plate (Circular Orifice, Restrictor Plate, or Rectangular Orifice) Calculated Parameters for Outlet Pipe w/ Flow Restriction Plate

Zone 2 Circular Zone 3 Restrictor 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
2

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

Max Ponding Depth of Target Storage Volume = 6.88 feet Discharge at Top of Freeboard = 9.41 cfs

Routed Hydrograph Results

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 5.4 4.1 5.4 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

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

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

Proposed Tributary Basins (Includes Offsite Basins)

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

Example Zone Configuration (Retention Pond)

MHFD-Detention_v4-06 - South Pond B-with offsite.xlsm, Outlet Structure 5/31/2024, 9:52 AM

ckudlauskas
Rectangle

ckudlauskas
Callout
Please evaluate the design calculations of modified Pond B accommodates the 1-foot of freeboard requirement.

ckudlauskas
Text Box
From Section 7.3.4 of the SDECM:

The minimum required freeboard for detention facilities is 1.0-foot above the computed water surface elevation assuming the outlet is blocked and the emergency spillway is conveying the future development 100-year undetained discharge (or the maximum design flow, whichever is greater).


ckudlauskas
Rectangle

ckudlauskas
Callout
The minor and major storm event ratio of peak outflow to pre-development flow should be closer to 1



COUNTA for Basin Tab = 1 Ao Dia WQ Plate Type Vert Orifice 1Vert Orifice 2

Count_Underdrain = 0 0.11(diameter = 3/8 inch) 2 1 1

Count_WQPlate = 1 0.14(diameter = 7/16 inch)

Count_VertOrifice1 = 0 0.18(diameter = 1/2 inch) Outlet Plate 1 Outlet Plate 2 Drain Time Message Boolean

Count_VertOrifice2 = 0 0.24(diameter = 9/16 inch) 2 4 5yr, <72hr 0

Count_Weir1 = 1 0.29(diameter = 5/8 inch) >5yr, <120hr 0

Count_Weir2 = 1 0.36(diameter = 11/16 inch) Max Depth Row

Count_OutletPipe1 = 1 0.42(diameter = 3/4 inch) WQCV 275

Count_OutletPipe2 = 1 0.50(diameter = 13/16 inch) 2 Year 319

COUNTA_2 (Standard FSD Setup)= 1 0.58(diameter = 7/8 inch) EURV 403

Hidden Parameters & Calculations 0.67(diameter = 15/16 inch) 5 Year 405

MaxPondDepth_Error? FALSE 0.76 (diameter = 1 inch) 10 Year 462 Spillway Depth

Cd_Broad-Crested Weir 3.00 0.86(diameter = 1-1/16 inches) 25 Year 549 1.05

WQ Plate Flow at 100yr depth = 0.39 0.97(diameter = 1-1/8 inches) 50 Year 618

CLOG #1= 70% 1.08(diameter = 1-3/16 inches) 100 Year 689 1 Z1_Boolean

n*Cdw #1 = 0.32 1.20(diameter = 1-1/4 inches) 500 Year 701 1 Z2_Boolean

n*Cdo #1 = 1.45 1.32(diameter = 1-5/16 inches) Zone3_Pulldown Message 1 Z3_Boolean

Overflow Weir #1 Angle = 0.245 1.45(diameter = 1-3/8 inches) 1 Opening Message

CLOG #2= 70% 1.59(diameter = 1-7/16 inches) Draintime Running

n*Cdw #2 = 0.32 1.73(diameter = 1-1/2 inches) Outlet Boolean Outlet Rank Total (1 to 4)

n*Cdo #2 = 1.45 1.88(diameter = 1-9/16 inches) Vertical Orifice 1 0 0 2

Overflow Weir #2 Angle = 0.245 2.03(diameter = 1-5/8 inches) Vertical Orifice 2 0 0 Boolean

Underdrain Q at 100yr depth = 0.00 2.20(diameter = 1-11/16 inches) Overflow Weir 1 1 1 0 Max Depth

VertOrifice1 Q at 100yr depth = 0.00 2.36(diameter = 1-3/4 inches) Overflow Weir 2 1 2 0 500yr Depth

VertOrifice2 Q at 100yr depth = 0.00 2.54(diameter = 1-13/16 inches) Outlet Pipe 1 1 1 1 Freeboard

2.72(diameter = 1-7/8 inches) Outlet Pipe 2 1 2 1 Spillway

Count_User_Hydrographs 0 2.90(diameter = 1-15/16 inches) 0 Spillway Length

CountA_3 (EURV & 100yr) = 1 3.09(diameter = 2 inches) FALSE Time Interval

CountA_4 (100yr Only) = 1 3.29(use rectangular openings) Button Visibility Boolean

COUNTA_5 (FSD Weir Only)= 0 0 WQCV Underdrain

COUNTA_6 (EURV Weir Only)= 1 1 WQCV Plate

0 EURV-WQCV Plate

Outlet1_Pulldown_Boolean 0 EURV-WQCV VertOriice

Outlet2_Pulldown_Boolean 0 Outlet 90% Qpeak

Outlet3_Pulldown_Boolean 0 Outlet Undetained

0 Weir Only 90% Qpeak

0 Five Year Ratio Plate

0 Five Year Ratio VertOrifice

EURV_draintime_user

Spillway Options

Offset

Overlapping

S-A-V-D Chart Axis Default X-axis Left Y-Axis Right Y-Axis

minimum bound 0.00 0 0

maximum bound 10.00 180,000 10

S-A-V-D Chart Axis Override X-axis Left Y-Axis Right Y-Axis

minimum bound

maximum bound

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

Basin ID:

Depth Increment = ft

Watershed Information 5793.32 Top of Micropool -- 0.00 -- -- -- 150 0.003

Selected BMP Type = EDB -- 0.33 -- -- -- 300 0.007 74 0.002 1 User Defined Stage-Area Booleans for Message

Watershed Area = 25.40 acres 5794 -- 0.62 -- -- -- 765 0.018 229 0.005 1 Equal Stage-Area Inputs Watershed L:W

Watershed Length = 1,780 ft 5795 -- 1.62 -- -- -- 6,077 0.140 3,650 0.084 1 CountA Watershed Lc:L

Watershed Length to Centroid = 500 ft 5796 -- 2.62 -- -- -- 15,545 0.357 14,461 0.332 Watershed Slope

Watershed Slope = 0.033 ft/ft 5797 -- 3.62 -- -- -- 17,888 0.411 31,177 0.716 0 Calc_S_TC Booleans for CUHP

Watershed Imperviousness = 61.00% percent 5798 -- 4.62 -- -- -- 20,412 0.469 50,327 1.155 1 CUHP Inputs Complete

Percentage Hydrologic Soil Group A = 26.3% percent 5799 -- 5.62 -- -- -- 23,480 0.539 72,273 1.659 H_FLOOR 1 CUHP Results Calculated

Percentage Hydrologic Soil Group B = 6.8% percent 5800 -- 6.62 -- -- -- 26,879 0.617 97,453 2.237

Percentage Hydrologic Soil Groups C/D = 66.9% percent -- -- -- -- L_FLOOR_OTHER

Target WQCV Drain Time = 40.0 hours -- -- -- --

Location for 1-hr Rainfall Depths = Parker - Town Hall -- -- -- -- 0.00 ISV 0.00 ISV

-- -- -- -- 0.00 Floor 0.00 Floor

-- -- -- -- 3.10 Zone 1 (WQCV) 3.10 Zone 1 (WQCV)

Optional User Overrides -- -- -- -- 5.53 Zone 2 (EURV) 5.53 Zone 2 (EURV)

Water Quality Capture Volume (WQCV) = 0.507 acre-feet acre-feet -- -- -- -- 6.22 Zone 3 (User) 6.22 Zone 3 (User)

Excess Urban Runoff Volume (EURV) = 1.608 acre-feet acre-feet -- -- -- --

2-yr Runoff Volume (P1 = 0.99 in.) = 1.171 acre-feet 0.99 inches -- -- -- --

5-yr Runoff Volume (P1 = 1.39 in.) = 1.844 acre-feet 1.39 inches -- -- -- --

10-yr Runoff Volume (P1 = 1.64 in.) = 2.308 acre-feet 1.64 inches -- -- -- --

25-yr Runoff Volume (P1 = 1.98 in.) = 3.108 acre-feet 1.98 inches -- -- -- --

50-yr Runoff Volume (P1 = 2.31 in.) = 3.795 acre-feet 2.31 inches -- -- -- --

100-yr Runoff Volume (P1 = 2.6 in.) = 4.484 acre-feet 2.60 inches -- -- -- --

500-yr Runoff Volume (P1 = 3.08 in.) = 5.510 acre-feet inches -- -- -- --

Approximate 2-yr Detention Volume = 1.081 acre-feet -- -- -- --

Approximate 5-yr Detention Volume = 1.681 acre-feet -- -- -- --

Approximate 10-yr Detention Volume = 1.984 acre-feet -- -- -- --

Approximate 25-yr Detention Volume = 2.314 acre-feet -- -- -- --

Approximate 50-yr Detention Volume = 2.522 acre-feet -- -- -- --

Approximate 100-yr Detention Volume = 2.794 acre-feet -- -- -- --

-- -- -- --

Define Zones and Basin Geometry -- -- -- --

Zone 1 Volume (WQCV) = 0.507 acre-feet -- -- -- --

Zone 2 Volume (EURV - Zone 1) = 1.100 acre-feet -- -- -- --

Zone 3 Volume (User Defined - Zones 1 & 2) = 0.385 acre-feet -- -- -- --

Total Detention Basin Volume = 1.993 acre-feet -- -- -- --

Initial Surcharge Volume (ISV) = user ft 3 -- -- -- --

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

Total Available Detention Depth (Htotal) = user ft -- -- -- --

Depth of Trickle Channel (HTC ) = user ft -- -- -- --

Slope of Trickle Channel (STC ) = user ft/ft -- -- -- --

Slopes of Main Basin Sides (Smain) = user H:V -- -- -- --

Basin Length-to-Width Ratio (RL/W) = user -- -- -- --

-- -- -- --

Initial Surcharge Area (AISV ) = user ft 2 -- -- -- --

Surcharge Volume Length (LISV ) = user ft -- -- -- --

Surcharge Volume Width (WISV ) = user ft -- -- -- --

Depth of Basin Floor (HFLO O R) = user ft -- -- -- --

Length of Basin Floor (LFLO O R) = user ft -- -- -- --

Width of Basin Floor (WFLO O R) = user ft -- -- -- --

Area of Basin Floor (AFLO O R) = user ft 2 -- -- -- --

Volume of Basin Floor (VFLO O R) = user ft 3 -- -- -- --

Depth of Main Basin (HMA IN) = user ft -- -- -- --

Length of Main Basin (LMA IN) = user ft -- -- -- --

Width of Main Basin (WMA IN) = user ft -- -- -- --

Area of Main Basin (AMA IN) = user ft 2 -- -- -- --

Volume of Main Basin (VMA IN) = user ft 3 -- -- -- --

Calculated Total Basin Volume (Vtotal) = user acre-feet -- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --
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-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --
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Optional 

Override 

Area (ft 2)

Length 

(ft)

Optional 

Override 

Stage (ft)

Stage

(ft)

Stage - Storage

Description

Area 

(ft 2)

Width 

(ft)

Advent Health Parker - Southwest Pond A (Miro Job # 23079)

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

MHFD-Detention, Version 4.06 (July 2022) MHFD-Detention, Version 4.06 (July 2022)

Volume 

(ft 3)

Volume 

(ac-ft)

Area 

(acre)

Total detention volume 

is less than 100-year 

volume.

After providing required inputs above including 1-hour rainfall

depths, click 'Run CUHP' to generate runoff hydrographs using 

the embedded Colorado Urban Hydrograph Procedure.
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Example Zone Configuration (Retention Pond)

MHFD-Detention_v4-06 - Ex Southwest Pond A.xlsm, Basin 5/30/2024, 9:06 AM



Outflow Hydrograph Workbook Filename:

  Project: COUNTA for Basin Tab = 1 Ao Dia WQ Plate Type Vert Orifice 1Vert Orifice 2 Summary Stage-Area-Volume-Discharge Relationships

  Basin ID: Count_Underdrain = 0 0.11(diameter = 3/8 inch) 2 1 1 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.

Estimated Estimated Count_WQPlate = 1 0.14(diameter = 7/16 inch) 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-V-D table to the full S-A-V-D table in the chart to confirm it captures all key transition points.

Stage (ft) Volume (ac-ft) Outlet Type Count_VertOrifice1 = 0 0.18(diameter = 1/2 inch) Outlet Plate 1 Outlet Plate 2 Drain Time Message Boolean SOURCE CUHP CUHP CUHP CUHP CUHP CUHP CUHP CUHP CUHP Stage Area Area Volume Volume
Total

Outflow

Zone 1 (WQCV) 3.10 0.507 Orifice Plate Count_VertOrifice2 = 0 0.24(diameter = 9/16 inch) 4 1 5yr, <72hr 1 1 Time Interval TIME WQCV [cfs] EURV [cfs] 2 Year [cfs] 5 Year [cfs] 10 Year [cfs] 25 Year [cfs] 50 Year [cfs] 100 Year [cfs] 500 Year [cfs] [ft] [ft 2] [acres] [ft 3] [ac-ft] [cfs]

Zone 2 (EURV) 5.53 1.100 Orifice Plate Count_Weir1 = 1 0.29(diameter = 5/8 inch) >5yr, <120hr 0 5.00  min 0:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Zone 3 (User) 6.22 0.385 Weir&Pipe (Restrict) Count_Weir2 = 0 0.36(diameter = 11/16 inch) Max Depth Row 0:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total (all zones) 1.993 Count_OutletPipe1 = 1 0.42(diameter = 3/4 inch) WQCV 311 0:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.55 0.20 1.17

User Input: Orifice at Underdrain Outlet (typically used to drain WQCV in a Filtration BMP) Calculated Parameters for Underdrain Count_OutletPipe2 = 0 0.50(diameter = 13/16 inch) 2 Year 454 0:15:00 0.00 0.00 2.11 4.99 6.39 4.71 6.18 6.15 7.95

Underdrain Orifice Invert Depth = N/A ft (distance below the filtration media surface) Underdrain Orifice Area = N/A ft2
COUNTA_2 (Standard FSD Setup)= 1 0.58(diameter = 7/8 inch) EURV 554 0:20:00 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 Hidden Parameters & Calculations 0.67(diameter = 15/16 inch) 5 Year 569 0:25:00 0.00 0.00 19.69 31.38 40.80 24.50 30.14 33.37 44.06

MaxPondDepth_Error? FALSE 0.76 (diameter = 1 inch) 10 Year 589 Spillway Depth 0:30:00 0.00 0.00 22.13 36.03 44.18 58.07 71.81 81.18 99.93

User Input:  Orifice Plate with one or more orifices or Elliptical Slot Weir (typically used to drain WQCV and/or EURV in a sedimentation BMP) Calculated Parameters for Plate Cd_Broad-Crested Weir 3.00 0.86(diameter = 1-1/16 inches) 25 Year 633 2.07 0:35:00 0.00 0.00 18.80 29.94 36.54 60.25 73.55 88.20 107.54

Centroid of Lowest Orifice = 0.00 ft (relative to basin bottom at Stage = 0 ft) WQ Orifice Area per Row = 1.646E-02 ft2
WQ Plate Flow at 100yr depth = 0.52 0.97(diameter = 1-1/8 inches) 50 Year 658 0:40:00 0.00 0.00 15.58 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 = N/A feet CLOG #1= 100% 1.08(diameter = 1-3/16 inches) 100 Year 663 1 Z1_Boolean 0:45:00 0.00 0.00 12.11 18.99 23.46 44.41 53.96 66.69 81.01

Orifice Plate: Orifice Vertical Spacing = 20.00 inches Elliptical Slot Centroid = N/A feet n*Cdw #1 = 0.33 1.20(diameter = 1-1/4 inches) 500 Year 663 1 Z2_Boolean 0:50:00 0.00 0.00 9.83 15.74 19.05 36.90 44.76 54.85 66.74

Orifice Plate: Orifice Area per Row = 2.37 sq. inches (diameter = 1-3/4 inches) Elliptical Slot Area = N/A ft2
n*Cdo #1 = 2.08 1.32(diameter = 1-5/16 inches) Zone3_Pulldown Message 1 Z3_Boolean 0:55:00 0.00 0.00 8.24 12.97 15.91 29.29 35.71 45.31 55.26

Overflow Weir #1 Angle = 0.245 1.45(diameter = 1-3/8 inches) Opening Message 1:00:00 0.00 0.00 6.85 10.61 13.20 23.68 29.00 38.50 47.01

CLOG #2= N/A 1.59(diameter = 1-7/16 inches) Draintime Running 1:05:00 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) n*Cdw #2 = N/A 1.73(diameter = 1-1/2 inches) Outlet Boolean Outlet Rank Total (1 to 4) 1:10:00 0.00 0.00 4.52 7.50 9.64 14.39 17.65 23.43 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) n*Cdo #2 = N/A 1.88(diameter = 1-9/16 inches) Vertical Orifice 1 0 0 1 1:15:00 0.00 0.00 3.88 6.59 9.17 11.40 13.99 17.32 21.55

Stage of Orifice Centroid (ft) 0.00 1.70 3.40 Overflow Weir #2 Angle = N/A 2.03(diameter = 1-5/8 inches) Vertical Orifice 2 0 0 Boolean 1:20:00 0.00 0.00 3.54 5.90 8.27 9.03 11.09 12.54 15.57

Orifice Area (sq. inches) 2.37 2.37 2.37 Underdrain Q at 100yr depth = 0.00 2.20(diameter = 1-11/16 inches) Overflow Weir 1 1 1 0 Max Depth 1:25:00 0.00 0.00 3.35 5.47 7.10 7.59 9.31 9.47 11.72

VertOrifice1 Q at 100yr depth = 0.00 2.36(diameter = 1-3/4 inches) Overflow Weir 2 0 0 0 500yr Depth 1:30:00 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) VertOrifice2 Q at 100yr depth = 0.00 2.54(diameter = 1-13/16 inches) Outlet Pipe 1 1 1 1 Freeboard 1:35:00 0.00 0.00 3.16 5.01 5.77 5.53 6.63 6.45 7.90

Stage of Orifice Centroid (ft) 2.72(diameter = 1-7/8 inches) Outlet Pipe 2 0 0 1 Spillway 1:40:00 0.00 0.00 3.11 4.41 5.41 5.03 5.98 5.66 6.90

Orifice Area (sq. inches) Count_User_Hydrographs 0 2.90(diameter = 1-15/16 inches) 0 Spillway Length 1:45:00 0.00 0.00 3.08 3.98 5.17 4.69 5.53 5.15 6.26

CountA_3 (EURV & 100yr) = 1 3.09(diameter = 2 inches) FALSE Time Interval 1:50:00 0.00 0.00 3.06 3.69 5.00 4.49 5.28 4.93 5.97

User Input:  Vertical Orifice (Circular or Rectangular) Calculated Parameters for Vertical Orifice CountA_4 (100yr Only) = 1 3.29(use rectangular openings) Button Visibility Boolean 1:55:00 0.00 0.00 2.57 3.50 4.72 4.38 5.13 4.85 5.85

Not Selected Not Selected Not Selected Not Selected COUNTA_5 (FSD Weir Only)= 0 0 WQCV Underdrain 2:00:00 0.00 0.00 2.22 3.26 4.22 4.32 5.05 4.82 5.82

Invert of Vertical Orifice = N/A N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Area = N/A N/A ft2
COUNTA_6 (EURV Weir Only)= 1 1 WQCV Plate 2:05:00 0.00 0.00 1.50 2.18 2.83 2.91 3.39 3.26 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 0 EURV-WQCV Plate 2:10:00 0.00 0.00 0.97 1.42 1.86 1.91 2.23 2.15 2.59

Vertical Orifice Diameter = N/A N/A inches Outlet1_Pulldown_Boolean 0 EURV-WQCV VertOriice 2:15:00 0.00 0.00 0.63 0.91 1.20 1.25 1.45 1.39 1.68

Outlet2_Pulldown_Boolean 0 Outlet 90% Qpeak 2:20:00 0.00 0.00 0.38 0.56 0.74 0.77 0.89 0.86 1.03

Outlet3_Pulldown_Boolean 0 Outlet Undetained 2:25:00 0.00 0.00 0.22 0.35 0.45 0.48 0.56 0.54 0.65

User Input:  Overflow Weir (Dropbox with Flat or Sloped Grate and Outlet Pipe OR Rectangular/Trapezoidal Weir and No Outlet Pipe) Calculated Parameters for Overflow Weir 0 Weir Only 90% Qpeak 2:30:00 0.00 0.00 0.11 0.19 0.24 0.27 0.31 0.30 0.36

grate Zone 3 Weir Not Selected Zone 3 Weir Not Selected 0 Five Year Ratio Plate 2:35:00 0.00 0.00 0.04 0.08 0.10 0.11 0.13 0.13 0.15

Overflow Weir Front Edge Height, Ho = 5.47 N/A ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, Ht = 5.97 N/A feet 0 Five Year Ratio VertOrifice 2:40:00 0.00 0.00 0.01 0.02 0.02 0.03 0.03 0.03 0.03

Overflow Weir Front Edge Length = 12.00 N/A feet Overflow Weir Slope Length = 2.06 N/A feet EURV_draintime_user 2:45:00 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 = 8.20 N/A 2:50:00 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 w/o Debris = 24.74 N/A ft2 2:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Overflow Grate Type = No Grate N/A Overflow Grate Open Area w/ Debris = 24.74 N/A ft2 3:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Debris Clogging % = 0% N/A % Spillway Options 3:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Offset 3:10:00 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 Overlapping 3:15:00 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 3:20:00 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 N/A ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = 3.02 N/A ft2 3:25:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Outlet Pipe Diameter = 24.00 N/A inches Outlet Orifice Centroid = 0.96 N/A feet 3:30:00 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 3:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

User Input: Emergency Spillway (Rectangular or Trapezoidal) Calculated Parameters for Spillway 3:45:00 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 Depth= 2.07 feet 3:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Spillway Crest Length = 4.00 feet Stage at Top of Freeboard = 9.33 feet 3:55:00 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 = 0.62 acres 4:00:00 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 acre-ft 4:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Max Ponding Depth of Target Storage Volume = 6.32 feet Discharge at Top of Freeboard = 35.78 cfs 4:15:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Routed Hydrograph Results 4:20:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Design Storm Return Period = WQCV EURV 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 500 Year 4:25:00 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 0.99 1.39 1.64 1.98 2.31 2.60 3.08 4:30:00 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 4:35:00 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 1.171 1.844 2.308 3.108 3.795 4.484 5.510 4:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

CUHP Predevelopment Peak Q (cfs) = N/A N/A 0.4 6.0 10.5 23.1 31.4 39.7 51.5 4:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

OPTIONAL Override Predevelopment Peak Q (cfs) = N/A N/A 4:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Predevelopment Unit Peak Flow, q (cfs/acre) = N/A N/A 0.01 0.24 0.41 0.91 1.24 1.56 2.03 4:55:00 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 22.1 36.0 44.2 60.2 73.5 88.2 107.5 5:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Peak Outflow Q (cfs) = 0.2 0.7 0.4 2.6 6.7 20.7 32.9 35.8 35.8 5:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 0.4 0.6 0.9 1.0 0.9 0.7 5:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Structure Controlling Flow = Plate Overflow Weir 1 Plate Overflow Weir 1 Overflow Weir 1 Spillway Spillway N/A N/A 5:15:00 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 0.01 N/A 0.1 0.2 0.8 1.2 1.3 1.3 5:20:00 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 5:25:00 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 S-A-V-D Chart Axis Default X-axis Left Y-Axis Right Y-Axis 5:30:00 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 minimum bound 0.00 0 0 5:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Maximum Ponding Depth (ft) = 3.10 5.53 4.53 5.68 5.88 6.32 6.57 6.62 6.62 maximum bound 10.00 100,000 40 5:40:00 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 5:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Maximum Volume Stored (acre-ft) = 0.509 1.611 1.109 1.686 1.802 2.056 2.206 2.237 2.237 5:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

S-A-V-D Chart Axis Override X-axis Left Y-Axis Right Y-Axis 5:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

minimum bound 6:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

maximum bound

The user can override the default CUHP hydrographs and runoff volumes by entering new values in the Inflow Hydrographs table (Columns W through AF).
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DETENTION BASIN OUTLET STRUCTURE DESIGN DETENTION BASIN OUTLET STRUCTURE DESIGN DETENTION BASIN OUTLET STRUCTURE DESIGN
MHFD-Detention, Version 4.06 (July 2022)

Advent Health Parker - Southwest Pond A (Miro Job # 23079)

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

DETENTION BASIN OUTLET STRUCTURE DESIGN

Stage - Storage

Description

For best results, include the 

stages of all grade slope 

changes (e.g. ISV and Floor) 

from the S-A-V table on 

Sheet 'Basin'. 

Also include the inverts of all 

outlets (e.g. vertical orifice, 

overflow grate, and spillway, 

where applicable).
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Example Zone Configuration (Retention Pond)

MHFD-Detention_v4-06 - Ex Southwest Pond A.xlsm, Outlet Structure 5/30/2024, 9:06 AM



Project:

Basin ID:

Depth Increment = ft

Watershed Information 5815 Top of Micropool -- 0.00 -- -- -- 616 0.014

Selected BMP Type = EDB 5816 -- 1.00 -- -- -- 5,880 0.135 3,248 0.075 1 User Defined Stage-Area Booleans for Message

Watershed Area = 28.89 acres 5817 -- 2.00 -- -- -- 17,634 0.405 15,005 0.344 1 Equal Stage-Area Inputs Watershed L:W

Watershed Length = 2,000 ft 5818 -- 3.00 -- -- -- 28,891 0.663 38,267 0.878 1 CountA Watershed Lc:L

Watershed Length to Centroid = 500 ft 5819 -- 4.00 -- -- -- 34,994 0.803 70,210 1.612 Watershed Slope

Watershed Slope = 0.040 ft/ft 5820 -- 5.00 -- -- -- 40,241 0.924 107,827 2.475 0 Calc_S_TC Booleans for CUHP

Watershed Imperviousness = 44.00% percent 5820.81 -- 5.81 -- -- -- 45,800 1.051 142,674 3.275 1 CUHP Inputs Complete

Percentage Hydrologic Soil Group A = 0.0% percent 5821 -- 6.00 -- -- -- 45,800 1.051 151,376 3.475 H_FLOOR 1 CUHP Results Calculated

Percentage Hydrologic Soil Group B = 0.0% percent -- -- -- --

Percentage Hydrologic Soil Groups C/D = 100.0% percent -- -- -- -- L_FLOOR_OTHER

Target WQCV Drain Time = 40.0 hours -- -- -- --

Location for 1-hr Rainfall Depths = Parker - Town Hall -- -- -- -- 0.00 ISV 0.00 ISV

-- -- -- -- 0.00 Floor 0.00 Floor

-- -- -- -- 2.26 Zone 1 (WQCV) 2.26 Zone 1 (WQCV)

Optional User Overrides -- -- -- -- 3.45 Zone 2 (EURV) 3.45 Zone 2 (EURV)

Water Quality Capture Volume (WQCV) = 0.458 acre-feet acre-feet -- -- -- -- 4.91 Zone 3 (User) 4.91 Zone 3 (User)

Excess Urban Runoff Volume (EURV) = 1.190 acre-feet acre-feet -- -- -- --

2-yr Runoff Volume (P1 = 0.99 in.) = 1.006 acre-feet 0.99 inches -- -- -- --

5-yr Runoff Volume (P1 = 1.39 in.) = 1.832 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.) = 3.312 acre-feet 1.98 inches -- -- -- --

50-yr Runoff Volume (P1 = 2.31 in.) = 4.119 acre-feet 2.31 inches -- -- -- --

100-yr Runoff Volume (P1 = 2.6 in.) = 4.929 acre-feet 2.60 inches -- -- -- --

500-yr Runoff Volume (P1 = 3.08 in.) = 6.120 acre-feet inches -- -- -- --

Approximate 2-yr Detention Volume = 0.868 acre-feet -- -- -- --

Approximate 5-yr Detention Volume = 1.480 acre-feet -- -- -- --

Approximate 10-yr Detention Volume = 1.709 acre-feet -- -- -- --

Approximate 25-yr Detention Volume = 1.970 acre-feet -- -- -- --

Approximate 50-yr Detention Volume = 2.122 acre-feet -- -- -- --

Approximate 100-yr Detention Volume = 2.474 acre-feet -- -- -- --

-- -- -- --

Define Zones and Basin Geometry -- -- -- --

Zone 1 Volume (WQCV) = 0.458 acre-feet -- -- -- --

Zone 2 Volume (EURV - Zone 1) = 0.732 acre-feet -- -- -- --

Zone 3 Volume (User Defined - Zones 1 & 2) = 1.200 acre-feet -- -- -- --

Total Detention Basin Volume = 2.390 acre-feet -- -- -- --

Initial Surcharge Volume (ISV) = user ft 3 -- -- -- --

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

Total Available Detention Depth (Htotal) = user ft -- -- -- --

Depth of Trickle Channel (HTC ) = user ft -- -- -- --

Slope of Trickle Channel (STC ) = user ft/ft -- -- -- --

Slopes of Main Basin Sides (Smain) = user H:V -- -- -- --

Basin Length-to-Width Ratio (RL/W) = user -- -- -- --

-- -- -- --

Initial Surcharge Area (AISV ) = user ft 2 -- -- -- --

Surcharge Volume Length (LISV ) = user ft -- -- -- --

Surcharge Volume Width (WISV ) = user ft -- -- -- --

Depth of Basin Floor (HFLO O R) = user ft -- -- -- --

Length of Basin Floor (LFLO O R) = user ft -- -- -- --

Width of Basin Floor (WFLO O R) = user ft -- -- -- --

Area of Basin Floor (AFLO O R) = user ft 2 -- -- -- --

Volume of Basin Floor (VFLO O R) = user ft 3 -- -- -- --

Depth of Main Basin (HMA IN) = user ft -- -- -- --

Length of Main Basin (LMA IN) = user ft -- -- -- --

Width of Main Basin (WMA IN) = user ft -- -- -- --

Area of Main Basin (AMA IN) = user ft 2 -- -- -- --

Volume of Main Basin (VMA IN) = user ft 3 -- -- -- --

Calculated Total Basin Volume (Vtotal) = user acre-feet -- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --
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Optional 

Override 

Area (ft 2)

Length 

(ft)

Optional 

Override 

Stage (ft)

Stage

(ft)

Stage - Storage

Description

Area 

(ft 2)

Width 

(ft)

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

Existing Tributary B Basins (Includes Offsite Basins) - Per PAH MOB III (Miro Job # 18057) Drainage Letter - Historic Composite C Calculations

MHFD-Detention, Version 4.06 (July 2022) MHFD-Detention, Version 4.06 (July 2022)

Volume 

(ft 3)

Volume 

(ac-ft)

Area 

(acre)

Total detention volume 

is less than 100-year 

volume.

After providing required inputs above including 1-hour rainfall

depths, click 'Run CUHP' to generate runoff hydrographs using 

the embedded Colorado Urban Hydrograph Procedure.
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Example Zone Configuration (Retention Pond)

MHFD-Detention_v4-06 - Ex South Pond B.xlsm, Basin 5/30/2024, 9:26 AM



Outflow Hydrograph Workbook Filename:

  Project: COUNTA for Basin Tab = 1 Ao Dia WQ Plate Type Vert Orifice 1Vert Orifice 2 Summary Stage-Area-Volume-Discharge Relationships

  Basin ID: Count_Underdrain = 0 0.11(diameter = 3/8 inch) 2 1 1 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.

Estimated Estimated Count_WQPlate = 1 0.14(diameter = 7/16 inch) 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-V-D table to the full S-A-V-D table in the chart to confirm it captures all key transition points.

Stage (ft) Volume (ac-ft) Outlet Type Count_VertOrifice1 = 0 0.18(diameter = 1/2 inch) Outlet Plate 1 Outlet Plate 2 Drain Time Message Boolean SOURCE CUHP CUHP CUHP CUHP CUHP CUHP CUHP CUHP CUHP Stage Area Area Volume Volume
Total

Outflow

Zone 1 (WQCV) 2.26 0.458 Orifice Plate Count_VertOrifice2 = 0 0.24(diameter = 9/16 inch) 2 2 5yr, <72hr 0 Time Interval TIME WQCV [cfs] EURV [cfs] 2 Year [cfs] 5 Year [cfs] 10 Year [cfs] 25 Year [cfs] 50 Year [cfs] 100 Year [cfs] 500 Year [cfs] [ft] [ft 2] [acres] [ft 3] [ac-ft] [cfs]

Zone 2 (EURV) 3.45 0.732 Weir&Pipe (Circular) Count_Weir1 = 1 0.29(diameter = 5/8 inch) >5yr, <120hr 0 5.00  min 0:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Zone 3 (User) 4.91 1.200 Weir&Pipe (Circular) Count_Weir2 = 1 0.36(diameter = 11/16 inch) Max Depth Row 0:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total (all zones) 2.390 Count_OutletPipe1 = 1 0.42(diameter = 3/4 inch) WQCV 227 0:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.34 0.12 0.72

User Input: Orifice at Underdrain Outlet (typically used to drain WQCV in a Filtration BMP) Calculated Parameters for Underdrain Count_OutletPipe2 = 1 0.50(diameter = 13/16 inch) 2 Year 294 0:15:00 0.00 0.00 1.28 3.05 3.92 2.89 3.83 3.79 4.96

Underdrain Orifice Invert Depth = N/A ft (distance below the filtration media surface) Underdrain Orifice Area = N/A ft2
COUNTA_2 (Standard FSD Setup)= 1 0.58(diameter = 7/8 inch) EURV 346 0:20:00 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 Hidden Parameters & Calculations 0.67(diameter = 15/16 inch) 5 Year 360 0:25:00 0.00 0.00 14.12 26.94 36.39 18.14 25.08 28.75 39.61

MaxPondDepth_Error? FALSE 0.76 (diameter = 1 inch) 10 Year 417 Spillway Depth 0:30:00 0.00 0.00 17.37 34.34 43.22 53.82 67.79 77.14 96.37

User Input:  Orifice Plate with one or more orifices or Elliptical Slot Weir (typically used to drain WQCV and/or EURV in a sedimentation BMP) Calculated Parameters for Plate Cd_Broad-Crested Weir 3.00 0.86(diameter = 1-1/16 inches) 25 Year 504 1.19 0:35:00 0.00 0.00 16.23 30.70 38.23 60.69 74.93 89.86 110.53

Centroid of Lowest Orifice = 0.00 ft (relative to basin bottom at Stage = 0 ft) WQ Orifice Area per Row = 1.090E-02 ft2
WQ Plate Flow at 100yr depth = 0.80 0.97(diameter = 1-1/8 inches) 50 Year 565 0:40:00 0.00 0.00 14.21 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 = N/A feet CLOG #1= 70% 1.08(diameter = 1-3/16 inches) 100 Year 601 1 Z1_Boolean 0:45:00 0.00 0.00 11.55 21.48 27.30 49.29 60.43 74.42 91.09

Orifice Plate: Orifice Vertical Spacing = 4.50 inches Elliptical Slot Centroid = N/A feet n*Cdw #1 = 0.32 1.20(diameter = 1-1/4 inches) 500 Year 601 1 Z2_Boolean 0:50:00 0.00 0.00 9.41 17.83 22.22 43.08 52.66 64.44 78.76

Orifice Plate: Orifice Area per Row = 1.57 sq. inches (diameter = 1-3/8 inches) Elliptical Slot Area = N/A ft2
n*Cdo #1 = 1.45 1.32(diameter = 1-5/16 inches) Zone3_Pulldown Message 1 Z3_Boolean 0:55:00 0.00 0.00 7.95 14.75 18.95 34.73 42.61 53.82 65.94

Overflow Weir #1 Angle = 0.245 1.45(diameter = 1-3/8 inches) Opening Message 1:00:00 0.00 0.00 6.94 12.62 16.73 29.22 36.02 46.99 57.70

CLOG #2= 70% 1.59(diameter = 1-7/16 inches) Draintime Running 1:05:00 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) n*Cdw #2 = 0.32 1.73(diameter = 1-1/2 inches) Outlet Boolean Outlet Rank Total (1 to 4) 1:10:00 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) n*Cdo #2 = 1.45 1.88(diameter = 1-9/16 inches) Vertical Orifice 1 0 0 2 1:15:00 0.00 0.00 3.94 7.38 11.23 16.31 20.42 25.59 31.74

Stage of Orifice Centroid (ft) 0.00 0.40 0.80 1.20 1.60 2.00 2.40 Overflow Weir #2 Angle = 0.245 2.03(diameter = 1-5/8 inches) Vertical Orifice 2 0 0 Boolean 1:20:00 0.00 0.00 3.22 5.89 9.17 12.10 15.12 18.07 22.47

Orifice Area (sq. inches) 1.57 1.57 1.57 1.57 1.57 1.57 1.57 Underdrain Q at 100yr depth = 0.00 2.20(diameter = 1-11/16 inches) Overflow Weir 1 1 1 0 Max Depth 1:25:00 0.00 0.00 2.81 5.09 7.50 9.17 11.48 12.81 16.03

VertOrifice1 Q at 100yr depth = 0.00 2.36(diameter = 1-3/4 inches) Overflow Weir 2 1 2 0 500yr Depth 1:30:00 0.00 0.00 2.61 4.67 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) VertOrifice2 Q at 100yr depth = 0.00 2.54(diameter = 1-13/16 inches) Outlet Pipe 1 1 1 1 Freeboard 1:35:00 0.00 0.00 2.50 4.40 5.68 5.79 7.29 7.64 9.63

Stage of Orifice Centroid (ft) 2.72(diameter = 1-7/8 inches) Outlet Pipe 2 1 2 1 Spillway 1:40:00 0.00 0.00 2.44 3.84 5.15 4.92 6.18 6.28 7.93

Orifice Area (sq. inches) Count_User_Hydrographs 0 2.90(diameter = 1-15/16 inches) 0 Spillway Length 1:45:00 0.00 0.00 2.39 3.42 4.79 4.36 5.48 5.38 6.80

CountA_3 (EURV & 100yr) = 1 3.09(diameter = 2 inches) FALSE Time Interval 1:50:00 0.00 0.00 2.35 3.12 4.53 3.98 4.99 4.73 5.99

User Input:  Vertical Orifice (Circular or Rectangular) Calculated Parameters for Vertical Orifice CountA_4 (100yr Only) = 1 3.29(use rectangular openings) Button Visibility Boolean 1:55:00 0.00 0.00 2.03 2.89 4.17 3.72 4.66 4.32 5.46

Not Selected Not Selected Not Selected Not Selected COUNTA_5 (FSD Weir Only)= 0 0 WQCV Underdrain 2:00:00 0.00 0.00 1.78 2.64 3.65 3.56 4.45 4.12 5.21

Invert of Vertical Orifice = N/A N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Area = N/A N/A ft2
COUNTA_6 (EURV Weir Only)= 1 1 WQCV Plate 2:05:00 0.00 0.00 1.31 1.92 2.61 2.58 3.21 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 0 EURV-WQCV Plate 2:10:00 0.00 0.00 0.93 1.36 1.83 1.81 2.26 2.11 2.66

Vertical Orifice Diameter = N/A N/A inches Outlet1_Pulldown_Boolean 0 EURV-WQCV VertOriice 2:15:00 0.00 0.00 0.65 0.95 1.29 1.27 1.58 1.50 1.88

Outlet2_Pulldown_Boolean 0 Outlet 90% Qpeak 2:20:00 0.00 0.00 0.46 0.65 0.89 0.88 1.09 1.04 1.30

Outlet3_Pulldown_Boolean 1 Outlet Undetained 2:25:00 0.00 0.00 0.31 0.43 0.60 0.59 0.74 0.70 0.87

User Input:  Overflow Weir (Dropbox with Flat or Sloped Grate and Outlet Pipe OR Rectangular/Trapezoidal Weir and No Outlet Pipe) Calculated Parameters for Overflow Weir 0 Weir Only 90% Qpeak 2:30:00 0.00 0.00 0.20 0.28 0.40 0.41 0.50 0.48 0.60

grate Zone 2 Weir Zone 3 Weir Zone 2 Weir Zone 3 Weir 0 Five Year Ratio Plate 2:35:00 0.00 0.00 0.12 0.18 0.25 0.26 0.32 0.30 0.38

Overflow Weir Front Edge Height, Ho = 2.62 4.42 ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, Ht = 4.12 5.92 feet 0 Five Year Ratio VertOrifice 2:40:00 0.00 0.00 0.06 0.10 0.13 0.14 0.18 0.17 0.21

Overflow Weir Front Edge Length = 6.00 6.00 feet Overflow Weir Slope Length = 6.18 6.18 feet EURV_draintime_user 2:45:00 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 32.88 2:50:00 0.00 0.00 0.01 0.01 0.01 0.01 0.02 0.02 0.02

Horiz. Length of Weir Sides = 6.00 6.00 feet Overflow Grate Open Area w/o Debris = 25.83 25.83 ft2 2:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Overflow Grate Type = Type C Grate Type C Grate Overflow Grate Open Area w/ Debris = 18.08 18.08 ft2 3:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Debris Clogging % = 30% 30% % Spillway Options 3:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Offset 3:10:00 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 Overlapping 3:15:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Zone 2 Circular Zone 3 Circular Zone 2 Circular Zone 3 Circular 3:20:00 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 2.74 ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = 0.44 0.79 ft2 3:25:00 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 = 0.38 0.50 feet 3:30:00 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 3:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

User Input: Emergency Spillway (Rectangular or Trapezoidal) Calculated Parameters for Spillway 3:45:00 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 Depth= 1.19 feet 3:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Spillway Crest Length = 19.00 feet Stage at Top of Freeboard = 8.39 feet 3:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Spillway End Slopes = 4.00 H:V Basin Area at Top of Freeboard = 1.05 acres 4:00:00 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 acre-ft 4:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Max Ponding Depth of Target Storage Volume = 5.03 feet Discharge at Top of Freeboard = 10.86 cfs 4:15:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Routed Hydrograph Results 4:20:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Design Storm Return Period = WQCV EURV 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 500 Year 4:25:00 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 0.99 1.39 1.64 1.98 2.31 2.60 3.08 4:30:00 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 4:35:00 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 3.312 4.119 4.929 6.120 4:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

CUHP Predevelopment Peak Q (cfs) = N/A N/A 1.6 12.3 18.2 32.2 42.2 52.1 66.5 4:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

OPTIONAL Override Predevelopment Peak Q (cfs) = N/A N/A 4:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Predevelopment Unit Peak Flow, q (cfs/acre) = N/A N/A 0.06 0.43 0.63 1.12 1.46 1.80 2.30 4:55:00 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 34.3 43.2 60.7 74.9 89.9 110.5 5:00:00 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 10.9 10.9 5:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 0.4 0.3 0.3 0.3 0.2 0.2 5:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Structure Controlling Flow = Plate Outlet Plate 1 Overflow Weir 1 Outlet Plate 1 Outlet Plate 1 Outlet Plate 2 Outlet Plate 2 N/A N/A 5:15:00 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 0.06 0.2 0.2 0.2 0.2 0.2 0.2 5:20:00 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 5:25:00 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) = 31 36 38 35 35 33 32 31 30 S-A-V-D Chart Axis Default X-axis Left Y-Axis Right Y-Axis 5:30:00 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) = 35 42 44 42 42 41 40 40 40 minimum bound 0.00 0 0 5:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Maximum Ponding Depth (ft) = 2.26 3.45 2.93 3.59 4.16 5.03 5.64 6.00 6.00 maximum bound 10.00 160,000 20 5:40:00 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 5:45:00 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 2.494 3.099 3.475 3.475 5:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

S-A-V-D Chart Axis Override X-axis Left Y-Axis Right Y-Axis 5:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

minimum bound 6:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

maximum bound

The user can override the default CUHP hydrographs and runoff volumes by entering new values in the Inflow Hydrographs table (Columns W through AF).
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DETENTION BASIN OUTLET STRUCTURE DESIGN DETENTION BASIN OUTLET STRUCTURE DESIGN DETENTION BASIN OUTLET STRUCTURE DESIGN
MHFD-Detention, Version 4.06 (July 2022)

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

Existing Tributary B Basins (Includes Offsite Basins) - Per PAH MOB III (Miro Job # 18057) Drainage Letter - Historic Composite C Calculations

DETENTION BASIN OUTLET STRUCTURE DESIGN

Stage - Storage

Description

For best results, include the 

stages of all grade slope 

changes (e.g. ISV and Floor) 

from the S-A-V table on 

Sheet 'Basin'. 

Also include the inverts of all 

outlets (e.g. vertical orifice, 

overflow grate, and spillway, 

where applicable).
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Chapter 7 Streets, Inlets, & Storm Drains 

January 2016 Urban Drainage and Flood Control District 7-21 
Urban Storm Drainage Criteria Manual Volume 1 

Photograph 7-6.  Weir performance decay can be observed in 
this picture as flow appears to enter only the first two inlets 
while exceeding the height of the upstream curb. 

Weir Performance Decay 

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. 

Where:  

WPRF14,R = multiplier to reduce Qw in 
Equation 7-31 for the CDOT Type R and 
the Denver No. 14 inlet  

DFL = gutter depth at flow line away from 
inlet depression (inches)  

 L = total inlet length (ft) 

This reduction factor should be applied to weir 
equations for curb-opening inlet shallow depth 
interception calculations. 

From the UDFCD-CSU study, empirical 
equations to estimate interception capacity for 
the CDOT Type R and the Denver No. 14 
curb-opening inlets were developed and are 
shown in Figures 7-5 and 7-6. 

 

 

1 This value assumes inlet clogging per Section 3.2.9. 

Figure 7-6.  CDOT type r and Denver no. 14 interception capacity in sag 
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Urban Storm Drainage Criteria Manual Volume 1 

 
1 This value assumes inlet clogging per Section 3.2.9. 

Figure 7-8.  Denver no. 16 interception capacity in sump 

 

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: 

5.1dLCQ wwi =  Equation 7-37 

Where: 

Qi = inlet capacity (cfs) 
Cw = weir discharge coefficient 
Lw = weir length (ft) 
d = flow depth (ft). 

Values for Cw and Lw 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. 
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Scenairo 100-Year

FlexTable Junction Table

Label

Elevation 

(Ground)

(ft)

Elevation 

(Rim)

(ft)

Elevation 

(Invert)

(ft)

Flow (Total Out)

(cfs)

Depth (In)

(ft)

Hydraulic 

Grade Line 

(Out)

(ft)

Hydraulic 

Grade Line 

(In)

(ft)

SD INLET 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

SD INLET 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

SD INLET 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

SD INLET 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
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Scenario 100-Year

FlexTable Junction Table

Label

Elevation 

(Ground)

(ft)

Elevation 

(Rim)

(ft)

Elevation 

(Invert)

(ft)

Flow (Total Out)

(cfs)

Depth (In)

(ft)

Hydraulic Grade 

Line (Out)

(ft)

Hydraulic Grade 

Line (In)

(ft)

SD INLET 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

SDMH A-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

SD INLET A-40 5827.94 5827.94 5817.36 26.45 4.23 5821.59 5821.59

SDMH A-50 5827.91 5827.91 5817.73 23.93 4.24 5821.98 5821.98

SD INLET A-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

SD INLET A-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

Start Node Stop Node

Invert 

(Start)

(ft)

Invert 

(Stop)

(ft)

Length 

(User 

Defined)

(ft)

Slope 

(Calculated)

(ft/ft)

Diameter

(in)
Manning's n

Flow

(cfs)

Velocity

(ft/s)

Capacity 

(Full Flow)

(cfs)

Hydraulic Grade 

Line (In)

(ft)

Hydraulic Grade 

Line (Out)

(ft)

SD INLET A-20 O-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 O-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 O-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 SDMH A-30 5818.43 5818.07 18.3 0.02 10 0.01 1.73 7.11 4.03 5819.02 5818.49

SD INLET A-40 SDMH A-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 SDMH A-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 SDMH A-50 5818.95 5818.73 43.8 0.005 12 0.01 1.25 3.89 3.27 5819.42 5819.16

SDMH A-50 SD INLET A-40 5817.73 5817.56 34.3 0.005 24 0.013 10.93 5.46 15.93 5818.95 5818.75

SD INLET A-26 SDMH A-25 5818.33 5817.28 52.3 0.02 12 0.01 0.93 5.9 6.55 5818.73 5817.53

SDMH A-25 SD INLET A-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

Start Node Stop Node

Invert 

(Start)

(ft)

Invert 

(Stop)

(ft)

Length 

(User 

Defined)

(ft)

Slope 

(Calculated)

(ft/ft)

Diameter

(in)
Manning's n

Flow

(cfs)

Velocity

(ft/s)

Capacity 

(Full Flow)

(cfs)

Hydraulic Grade 

Line (In)

(ft)

Hydraulic 

Grade Line 

(Out)

(ft)

SD INLET A-20 O-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 O-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 O-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

SD INLET 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 SDMH A-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

SD INLET A-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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S. A. MIRO, INC.   4582 South Ulster St. Pkwy., Suite 300   Denver, Colorado 80237    www.samiro.com    Tel 303-741-3737   Fax 303-694-3134 

 

January 06, 2010 
 
 
Tom Williams 
Town of Parker 
Engineering Development Review 
20120 East Main Street 
Parker, CO 80138 
 
RE: Parker Adventist Hospital – Bed Tower Addition 
 
 
 
Mr. Williams,  
 
This letter serves as an addendum to the approved Final Drainage and Erosion Control Report for the 
Parker Adventist Hospital. The purpose of this letter is to demonstrate the existing/designed storm 
sewer facilities serving the improvements for the Parker Adventist Hospital Bed Tower Project are 
capable of conveying the runoff generated by the proposed improvements.  The previous update to 
the report was for Parking Lot M dated May 29, 2009. 
 
All tributary drainage from the Bed Tower expansion is routed through proposed and existing storm 
sewer facilities to the Southwest Detention/Water Quality Pond.  

 
I. DESCRIPTION OF CHANGES 

Modifications to the Final Drainage and Erosion Control Report are as follows: 

• Re-delineate and recalculate pervious and impervious areas for previously established sub-
basins B6A, B6B, B6C, B6D, C7, C8, C9, D4, and D7 to correspond with slight land use 
updates related to the Bed Tower. 

• The design of approximately 276 LF of storm sewer system to replace the existing storm 
sewer located underneath the proposed Bed Tower’s footprint. 

•  The design of inlets and storm sewer facilities for the Bed Tower’s healing garden connected 
to the storm sewer system associated with the Lot M improvements.  

The calculations within this report follow the design criteria set forth in the original drainage report, the 
Town of Parker Storm Drainage and Environmental Criteria Manual, and the Urban Storm Drainage 
Criteria Manual.  Descriptions of the basin calculations are found within the following sections. 

II. DRAINAGE DESIGN CRITERIA 

Regulations 

This Final Drainage Report follows the regulations of the Town of Parker - Storm Drainage and 
Environmental Criteria Manual (SDECM) and Urban Drainage and Flood Control District - Storm 
Drainage Criteria Manual, Volumes 1-3 (UDFCD Manual). 

Hydrologic Criteria 

The 5-year and 100-year rainfall events are analyzed for the Parker Adventist Hospital for the 
minor and major storm events, respectively. The Rational Method, in accordance with the Town 
of Parker SDECM, is used for runoff calculations. 
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BASIN B6C 

Basin B6C is 0.03 acres in area and is located in the southwest side of the property adjacent 
to the existing hospital.  The surface conditions of the basin consist of pavement and 
landscaped areas with an impervious value of 82%.  Runoff from this basin is conveyed via 
sheet flow to Design Point 10C.  Flows are then routed to Design Point 10B, through the 
proposed storm sewer system and outfall to the Southwest Detention/Water Quality Pond.  
The 100-year storm event runoff is calculated to be 0.20 cfs, and the 5-year storm event 
runoff is calculated to be 0.09 cfs. 

BASIN B6D 

Basin B6C is 0.02 acres in area and is located in the southwest side of the property adjacent 
to the existing hospital.  The surface conditions of the basin consist of pavement and 
landscaped areas with an impervious value of 28%.  Runoff from this basin is conveyed via 
sheet flow to Design Point 10D.  Flows are then routed to Design Point 10B, through the 
proposed storm sewer system and outfall to the Southwest Detention/Water Quality Pond.  
The 100-year storm event runoff is calculated to be 0.09 cfs, and the 5-year storm event 
runoff is calculated to be 0.03 cfs. 

BASIN C7 

Basin C7 is re-delineated to incorporate 1.75 acres of tributary area and is located in the 
Northwest corner of the site.  The impervious value for this sub-basin is 45%.  Tributary 
drainage for this sub-basin is conveyed via sheet flow and shallow gutter flow to an existing 
inlet at design point 18.  The flows are then conveyed through existing storm sewer facilities 
that outfall to the southwest pond.  The 100-year storm event runoff is calculated to be 6.76 
cfs, and the 5-year storm event runoff is calculated to be 2.28 cfs. 

 
BASIN C8 

Basin C8 is 0.48 acres in size and is located in the south-central portion of the site and has 
an impervious value of 80%. This sub-basin is made up of the loading dock, proposed curb 
and sidewalk along the east side of the Bed Tower, and landscaped areas.  Flows converge 
from essentially all directions to design point 19 located in the center of the site. The 100-year 
storm event runoff is calculated to be 2.91 cfs, and the 5-year storm event runoff is calculated 
to be 1.31 cfs. 

 
BASIN C9 

Basin C9 is 0.33 acres in size and is located in the southwestern portion of the site.  This 
sub-basin is made up of road and landscaped areas with an impervious value of 53%.  Flows 
travel easterly to design point 18 located in the southeastern corner of the site. The 100-year 
storm event runoff is calculated to be 1.75 cfs, and the 5-year storm event runoff is calculated 
to be 0.63 cfs. 

 
BASIN D4 

Basin D4 is 0.67 acres in size and is located in the central portion of the site.  This sub-basin 
is made up of the roof of the hospital with an impervious value of 90%.  Flows travel to design 
point 25 located on the south side of the building. The 100-year storm event runoff is 
calculated to be 4.95 cfs, and the 5-year storm event runoff is calculated to be 2.37 cfs. 

 

BASIN D7 

Basin D7 is 0.67 acres in size and is located in the south portion of the site.  This sub-basin is 
made up of the roof of the bed tower expansion with an impervious value of 90%.  Flows 
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travel to design point 18 located on the south side of the building. The 100-year storm event 
runoff is calculated to be 4.89 cfs, and the 5-year storm event runoff is calculated to be 2.34 
cfs. 

 
A comparison of the flows presented in the previously approved Addendum to the Final 
Drainage and Erosion Control Report for Parker Adventist Hospital, dated May 29, 2009 and 
the flows proposed in this Addendum letter is outlined in the following table: 

 

 

Previously Approved Proposed 

5-yr Direct 
Runoff (cfs) 

100-yr Direct 
Runoff (cfs) 

100-yr Total 
Runoff (cfs) 

5-yr Direct 
Runoff (cfs) 

100-yr Direct 
Runoff (cfs) 

100-yr Total 
Runoff (cfs) 

Design Pt. 25 2.35  4.92 - 2.37 4.95 - 

Design Pt. 19 1.42 3.16 - 1.31 2.91 - 

Sum at DP 19 - - 7.85  - 7.52 

Sum at DP 40 - - 32.70  - 32.59 

Sum at DP 18 - - 11.22  - 11.70 

Sum at DP 20 - - 58.99  - 59.34 

Design Pt. 
10C 

0.11 0.24 - 0.09 0.20 - 

Design Pt. 
10D 

0.03 0.11 - 0.03 0.09 - 

Sum at DP 
10B 

- - 0.35  - 0.28 

  
The following table verifies that the existing and designed storm facilities have the capacity to 
convey their respective flows per the pipe capacities outlined in the update to the Final 
Drainage and Erosion Control Report for Lot M and Bed Tower, dated May 29, 2009. 

 
Pipe Pipe Capacity (cfs) Proposed 100-yr Flow (cfs) 

DP 10B – DP 10 (18” RCP) 15.31 0.28 

DP 19 – DP 40 (18” RCP) 9.79 7.52 

DP 18 – DP 20 (24” RCP) 15.61 11.70 

DP 40 – DP 20 (30” RCP) 65.39 32.59 

DP 20 – DP 21A (36” RCP) 62.65 59.34 

 

The impervious percentage of the site improvements associated with the Bed Tower Project 
is slightly greater than the impervious percentage used while sizing the southwest 
detention/water quality pond. However, the sizing of the pond included some flexibility for 
future development; therefore, no changes to the pond or it’s outfall structure are proposed.  

 

IV. ENVIRONMENTAL PROTECTION CRITERIA 

Erosion Control Criteria 

The proposed erosion control program for this site will include the installation of structural erosion 
control measures including silt fencing, vehicle tracking control, sediment basins and traps; rough 
cut sheet control and rock check structures. Non-structural measures will include maintaining 
established grasses until stripping is necessary and the establishment of temporary grasses and 
permanent grasses in idol or completed areas during construction sequencing. 

 
Construction activities are planned starting in August 2009. According to the town of Parker 
SDECM, both wind and rainfall erosion can be expected during this time period.   
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June 13
th
, 2014 

 
 
Tom Williams 
Town of Parker 
Engineering Development Review 
20120 East Main Street 
Parker, CO 80138 
 
RE: Parker Adventist Hospital – Parking Structure 
 
 
Mr. Williams,  
 

This letter serves as a Drainage Conformance Letter for the Parking Structure addition and the ED 
expansion at the Parker Adventist Hospital.  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 Bed Tower project, prepared by S. A. Miro, Inc., dated January 6, 2010.  
More recently there was a Drainage Conformance Letter submitted for this site for the Radiation Therapy 
Suite addition, prepared by S.A. Miro, Inc., dated December 19, 2012. 
 
 The purpose of this letter is to demonstrate the existing and relocated storm sewer facilities serving the 
improvements for the Parker Adventist Hospital are capable of conveying the runoff generated by the 
proposed improvements.  All tributary drainage from the parking structure and the ED expansion is routed 
through existing and relocated storm sewer facilities to the southwest detention/water quality pond. 
 

I. PROJECT DESCRIPTION 

Improvements that impact the storm sewer facilities are as follows: 

• The construction of a two story parking structure, northwest of the main hospital building, with a 
footprint of 54,444 sq. ft. 

• The ED expansion connected to the southeast portion of the main hospital building, with a 
footprint of 3,289 sq. ft. 

• The realignment of the road and parking area to the east and south of the new parking structure. 

• The relocation of approximately 570 LF of storm sewer system to replace the existing storm 
sewer located underneath the proposed parking structure’s footprint. 

The Basins that have been modified for these additions are the following, B3, B4, B5, B8, C3, D5, with the 
addition of these sub-basins, A1-1, B5A, B5B, and B5C.  Sub-basin A1-1 is part of basin A1, not 
imperious area was added to this basin. 
 

  5 Year (cfs) 100 Year (cfs) 

  Proposed Existing Proposed Existing 

Outfall of Parking Deck Runoff  15.66 15.79 33.56 35.43 

Outfall of ED expansion Runoff 11.27 10.73 24.52 23.81 
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“This report for the drainage design of the Parker Adventist Hospital Parking Expansions was 
prepared by me (or under my direct supervision) in accordance with the provisions of the Town of Parker 
Storm Drainage and Environmental Criteria Manual, and was designed to comply with the provisions 
thereof.  I understand that the Town of Parker does not, and will not, assume liability for drainage facilities 
designed by others.” 
 
 
 
 
 
 
 
 
 

                                           

Jason D. Carr, P.E. 
State of Colorado 

No. 33854

8/31/18
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B. Specific Details  

A parking expansion is proposed within the footprint of the existing southwest pond on campus, 
affecting the overall site drainage design. Through a campus-wide drainage analysis, we’ve 
evaluated existing conditions and proposed and future developments against current drainage 
standards, and have devised a solution to provide improved stormwater treatment for the full 
campus within a smaller footprint. The proposal includes revisions to the south pond’s existing 
orifices, and new grading, forebays, trickle channels, and outlet structure within the southwest 
pond.  

 
The as-built conditions of the south pond show an excess of volume, however, the existing orifice 
sizes preclude the oversized pond from detaining to maximum potential in the 100-year condition. 
We are proposing reduced orifices on the south pond’s 10-year and 100-year outlets such that 
the pond can maximize its volume potential. The pond has been evaluated by the UD-Detention 
v3.07 spreadsheet to determine full volume potential, available in the Appendix.  

 
As a result of the higher detention volume and lower release rate achieved in the south pond, the 
proposed southwest pond will release at a higher rate. The proposed condition of the southwest 
pond is designed to provide full water quality and EURV volume and release rates for the tributary 
area.  Together, the two ponds meet the minimum storage volume and runoff rate requirements 
for the site, as detailed in Table 2 below, with supporting information included in the Appendix.  
 
 
 

Table 2 – Site Stormwater Summary 
 

100-YR VOLUMES (ac-ft) 100-YR RELEASE RATE (cfs) 

POND EXISTING PROPOSED EXISTING PROPOSED ALLOWABLE 

South 1.71 2.3 33 5.8 19.5 

Southwest 3.54 1.98 33 33.2 19.5 

Total 5.25 4.28 66 39 39 

      
      
Notes: 

1) Existing SW Pond values extracted from 2010 Detention Basin Volume Certification. 
2) The existing south pond volume was calculated through UD-Detention, using existing orifice sizes 

and pond geometry.  
3) Required values were calculated by the UD-Detention v3.07 spreadsheet. The individual pond 

values add up to more than the combined, due to the intricacies of the calculations and the slight 
variances that come from the individual split calculations.  

4) Existing release rates are from the 2002 Final Drainage and Erosion Control Report. 

 

The proposed release rate has been reduced from the existing condition, bringing the entire site 
into compliance with current rate requirements. Our proposed design will maximize use of the 
hospital’s land, provide improved water quality treatment and sufficient capacity for a 100-year 
storm.  Additional design information and calculations are included in the Appendix. 

 

C. Discussion of Detention Storage Required for Full-Spectrum Detention 

Southwest pond – The existing capacity of the southwest pond is 3.54 acre feet (Appendix A). 
During a 100-yr event, with a release rate of 33.2 cfs, bound within the geometry of the proposed 
pond design, while maintaining the existing spillway elevation, the maximum volume stored will 

rjh
Rectangle



Addendum to the Final Drainage and Erosion Control Report Parker Adventist Hospital 
Parking Expansions 
Miro Job No. 15029 
 
 

8 

 

be 1.98 acre-feet. The Southwest pond has an offsite tributary basin, OS-1. This basin 
contributes 28.64 cfs in the 100-yr storm, and enters the site through design point 28 on the 
drainage plan. This minimal offsite runoff has been accounted for in sizing the existing and 
proposed storm sewer infrastructure, but is not considered into the required detention volume. 
The offsite flows simply pass through the southwest detention pond. The total ponding depth is 
less than ¼” over the spillway elevation in the 100-yr condition when accounting for the offsite 
runoff. The spillway use in the 100-year condition is considered negligible. 

South pond – The existing capacity of the south pond is 3.28 acre feet (Appendix A), although the 
maximum detained volume in the100-yr event is only 1.71 acre feet. With the proposed orifice 
plate adjustments, the pond will release only 5.8 cfs in the 100-yr event, and will store 2.3 acre-
feet of water. The south pond has enough excess volume that the full volume of runoff will be 
contained within the pond in the 100-year condition, including the runoff from the offsite tributary 
basin, OS-2. 

These changes maximize the storage volume proposed on site, eliminate wasted storage space,  
decrease total site release rates to comply with current standards and increase the overall level of 
water quality treatment achieved.  

Please refer to the Appendix for the associated calculations.  

D. Discussion of Outlet Requirements 

Using the storage chapter within the Urban Storm Drainage Criteria Manual Volume 2, the peak 
pre-developed discharge rate for the full project site was calculated to be 39 cfs. Previous 
drainage reports, along with as-built information, tell us that the existing south pond and 
southwest ponds were constructed with a combined 100 year release rate of 66 cfs. Using the 
current design standards, the revised total site release rate is required to be 39 cfs.  
 
To accommodate the proposed parking lot expansion, the orifice of the south pond will be 
modified to release at a slower rate of 5.8 cfs, allowing the southwest pond to release at a higher 
rate of 33.2 cfs, for a total site release rate of 39 cfs.  With an updated allowable release rate, the 
existing outlet structure for the southwest pond will be removed and replaced with a new 
structure. The new outlet structure has been designed in accordance with the Parker SDECM, as 
well as current UDFCD criteria.  
 
The existing southwest pond emergency spillway will remain intact. The south pond will remain 
intact; however, the orifice plate for the 10-yr and 100-yr event on the outlet structure will be re-
sized to release the approved outflow rate.  

 
Any variances or exceptions to the design have been noted. Critical volumes, release rates and  
other important pond design criteria were calculated using the spreadsheets provided by Urban 
Drainage. Refer to the Appendix for all calculations and further information regarding the outlet 
structure design. 

 

E. Discussion of Storm Sewer Configuration 

The capacity of both existing and proposed storm sewer pipes which were affected by the 
proposed design changes to the site have been evaluated and sized accordingly. StormCAD 
models and FlowMaster calculations were utilized to ensure adequate sizing and meet the 
capacity requirements set by the Town of Parker. Hydraulic grade lines and energy grade lines 
for the 100-yr and 10-yr storm event have been placed in the storm plan and profiles provided in 
the Appendix. UD-inlet sizing software for Type R inlets was utilized to ensure adequate size and 
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POND VOLUME CALCULATIONS

SUBDIVISION Parker Adventist Hospital

CALCULATED BY bec.SAKK DATE 10/9/2007

South Pond

POND

DESIG
ELEV AREA VOLUME VOLUMEsum

AS-BUILT

VOLUMEsum
METHOD

(ft
2
) (ft

3
) (ft

3
) (ft

3
)

5812.5 5812.5 259 136 0 1 0 1 prismoidal

5813 5813 426 300.9 169.53 106.53 169.53 107.53

5814 5814 836 356.72 619.59 328.41 789.12 435.95

5815 5815 1346 616 1,080.93 480.35 1,870.04 916.30

5815.33 1536 475.19 2,345.23

5816 5816 5649 5879.5 2,262.51 2,799.27 4,607.74 3,715.57

5817 5817 15122 17634.26 10,004.51 11,232.04 14,612.25 14,947.61

5818 5818 30029 28890.67 22,153.53 23,032.09 36,765.78 37,979.70

5819 5819 35427 34994.2 32,690.84 31,893.73 69,456.62 69,873.43

5820 5820 40551 40240.75 37,960.17 37,586.95 107,416.79 107,460.38

5821 5821 43976 45798.39 42,251.93 42,989.62 149,668.72 150,450.00

VWQ(ac-ft)= 0.67 By Interpolation ElevWQ(ft)= 5817.66 5817.62

VWQ(ft
3
)= 29,185.20 30,098.49 3.03%

V10(ac-ft)= 1.97 By Interpolation Elev10(ft)= 5819.43 5819.42

V10(ft
3
)= 85,813.20 86,069.20 0.30%

V100(ac-ft)= 3.27 By Interpolation Elev100(ft)= 5820.83 5820.81

V100(ft
3
)= 142,441.20 143,096.30 0.46%

AS-BUILT

DESIGN 

ELEVATION AT 

WHICH DESIGN 

VOLUME IS MET

PERCENT 

INCREASE 

FROM 

DESIGN
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th
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AREA

AS-BUILT

VOLUME

(ft3)
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DESIGN 

VOLUME

\\a130\projectarchives\Civil\_Jobs 2006\06047 Parker Hospital (Parker Adventist Master Plan)\04 Civil Design\Drainage\06047 PondCalcs_AS-BUILT.BEC.SAKK.xls
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* This Document Must Be Prepared, Signed and Stamped By A

Colorado Registered Professional Engineer

1  Parker Adventist Hospital Date: 4/26/2010

2 SW Detention Pond P.E. #

3 0.61 acre-feet 0.47 acre-feet

Design Water Quality WSE 5794.97 As- Constructed Water Quality WSE 5795.02

4 2.01 acre-feet 1.81 acre-feet

Design 10-year WSE 5796.83 As- Constructed 10-year WSE 5796.83 feet

5 3.51 acre-feet 3.54 acre-feet

Design 100-year WSE 5798.4 feet As- Constructed 100-year WSE 5798.62 feet

6 Design 10-year Weir / Orifice Elevation 5794.97 feet As-Constructed 10-year Weir /Orifice Elevation 5795.02 feet

7 Design 100-year Weir / Orifice Elevation 5796.83 feet As-Constructed 100-year Weir / Orifice Elevation 5796.83 feet

8 Design Outlet Structure Outlet Pipe Invert 5793.66 feet As Constructed Outlet Structure Pipe Invert 5793.7 feet

9 Design Overflow Spillway Crest Elevation 5799.4 feet As-Constructed Overflow Spillway Crest Elevation 5799.58 feet

10 Design Overflow Spillway Crest Length 31 feet As-Constructed Overflow Spillway Crest Length 19 feet

11 Design Berm Elevation (Lowest Point) 5799.4 feet As -Constructed Berm Elevation (Lowest Point) 5799.58 feet

* Water Surface Elevation  = WSE

Town Of Parker

Detention Basin Volume Certification Standard Form

Design 100-year Volume As Constructed 100-year Volume

Design Water Quality Volume As Constructed Water Quality Volume

Detention Facility Name / Description

Project Name

Design 10-year Volume As Constructed 10-year Volume
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Parker Adventist Hospital MOB III  

 

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 

 

November 15, 2018 
 
 
Town of Parker 
Engineering Development Review 
20120 East Main Street 
Parker, CO 80138 
 
RE: Parker Adventist Hospital – MOB III 
 
 
To whom it may concern,  
 
This letter serves as a Drainage Conformance Letter for the MOB III addition at the Parker 
Adventist Hospital.  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 Parking Lot a, prepared by S. A. Miro, Inc., dated March, 2018.   

 
The purpose of this letter is to demonstrate the existing and proposed storm sewer facilities 
serving the improvements for the Parker Adventist Hospital can convey the runoff generated by 
the proposed MOB III.  All tributary drainage from the MOB is routed through existing and 
proposed storm sewer facilities to the south detention/water quality pond. 

 

I. PROJECT DESCRIPTION 

Improvements that impact the storm sewer facilities are as follows: 

• The construction of Medical Office Building III, located northeast of the Sierra MOB, with a 
footprint of 23,288 sq. ft. 

• Proposed parking lot, with an added impervious area of 151,740 sq. ft. (188,840 sq. ft. total 
parking lot area) 

• The addition of approximately 1,185 LF of proposed storm sewer pipe and 12 proposed 
inlets. 

The sub-basins that have been modified for these additions are the following, DA5, DA6, DA13, and 
F1, with the addition of sub-basins E1-E15.   
 
The 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. 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.  

 

II. DRAINAGE FACILITY DESIGN 

Detention/Water Quality 

All proposed storm runoff will be conveyed via storm pipe and discharged to the South pond. 
The South pond has been master planed to detain and treat the eastern half of the Parker 
Adventist Hospital site in a future, fully-developed condition.  
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Parker Adventist Hospital MOB III  

  

  

 

 

Storm Sewer Layout 

The proposed storm sewer system will tie into the existing infrastructure at three different 
locations. The roof drain will connect into an existing storm line which previously led to an inlet 
but is being removed. Storm line B will tie into and existing area inlet located at the north end of 
existing parking lot C. Storm line A will tie into the 24” PVC line that currently takes on flows from 
basin F1, but as designed with the intention of taking on future development flows.  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, but Parker minimum pipe size standards (18” RCP) drove a 
majority of the pipe sizes.  Therefore, the existing and proposed storm sewer is expected to 
function adequately to convey the anticipated runoff flows. 

 

III. 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 South detention/water quality pond.  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, 
 
 
 
 
 
 
 
 
 
Jason D. Carr, P.E. 
Associate Principle 
 
 

IV. APPENDICIES 

a. HYDROLOGIC CALCULATIONS 

b. HYDRAULIC CALCULATIONS 

c. MAPS 
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MOB III Pond Area 100% KCD (2) =0 KCD (10) = -0.18i + 0.21

18057 Landscape Area 0% KCD (5) = -0.10i + 0.11 KCD (100) = -0.39i + 0.46

8/7/2018 Paved Area 100% CCD = KCD + (0.858i
3
 - 0.786i

2
 + 0.774i + 0.04)

MHV Roof Area 90%
*NOTE: KCD & CCD Equations from UDFCD Criteria Manual 

A pond A landscape A paved A roof A total KCD KCD KCD KCD CCD CCD CCD CCD

(ft
2
) (ft

2
) (ft

2
) (ft

2
) (acres) 02-yr 05-yr 10-yr 100-yr 02 yr 05 yr 10 yr 100 yr

*A1 4.61 67% 0 0.04 0.09 0.20 0.46 0.51 0.55 0.66

*A2 0.71 52% 0 0.06 0.12 0.26 0.35 0.41 0.47 0.61

*A3 0.32 2% 0 0.11 0.21 0.45 0.06 0.16 0.26 0.51

A4 7131 515 0.18 7% 0 0.10 0.20 0.43 0.09 0.19 0.29 0.52

A5 5045 15105 0.46 75% 0 0.04 0.08 0.17 0.54 0.57 0.62 0.71

B1# 1.20 80% 0 0.03 0.07 0.15 0.60 0.63 0.66 0.74

B1A# 0.14 80% 0 0.03 0.07 0.15 0.60 0.63 0.66 0.74

B2# 0.82 85% 0 0.03 0.06 0.13 0.66 0.68 0.71 0.79

B2A# 0.73 79% 0 0.03 0.07 0.15 0.58 0.61 0.65 0.74

B2B# 1.15 85% 0 0.03 0.06 0.13 0.66 0.68 0.71 0.79

B3*** 0.73 67% 0 0.04 0.09 0.20 0.46 0.51 0.55 0.66

B3-1*** 0.03 0% 0 0.11 0.21 0.46 0.04 0.15 0.25 0.50

B3-2*** 0.14 60% 0 0.05 0.10 0.23 0.41 0.46 0.51 0.63

B4*** 1.24 100% 0 0.01 0.03 0.07 0.89 0.90 0.92 0.96

B5*** 0.55 72% 0 0.04 0.08 0.18 0.51 0.55 0.59 0.69

B5A*** 0.10 89% 0 0.02 0.05 0.11 0.71 0.73 0.76 0.82

B5B*** 0.20 80% 0 0.03 0.07 0.15 0.60 0.63 0.66 0.74

B5C*** 0.08 88% 0 0.02 0.05 0.12 0.70 0.72 0.75 0.81

B6A(EX)** 0.67 78% 0 0.03 0.07 0.16 0.57 0.60 0.64 0.73

B6B(EX) 0.53 87% 0 0.02 0.05 0.12 0.68 0.71 0.74 0.80

B6C** 0.03 82% 0 0.03 0.06 0.14 0.62 0.65 0.68 0.76

B6D** 0.02 28% 0 0.08 0.16 0.35 0.21 0.30 0.37 0.56

B7 (EX)* 2.20 37% 0 0.07 0.14 0.32 0.26 0.34 0.41 0.58

B7A 21,047 69,660 2.08 77% 0 0.03 0.07 0.16 0.56 0.59 0.63 0.72

B7B 26319 12,883 0.90 67% 0 0.04 0.09 0.20 0.47 0.51 0.55 0.66

B8*** 0.18 11% 0 0.10 0.19 0.42 0.12 0.22 0.31 0.53

C1A# 0.05 41% 0 0.07 0.14 0.30 0.28 0.35 0.42 0.58

C1B# 0.18 47% 0 0.06 0.13 0.28 0.32 0.38 0.44 0.60

C1C# 0.31 86% 0 0.02 0.06 0.12 0.67 0.69 0.73 0.79

C1D# 0.93 89% 0 0.02 0.05 0.11 0.71 0.73 0.76 0.82

C2# 0.36 92% 0 0.02 0.04 0.10 0.75 0.77 0.80 0.86

C3*** 0.41 88% 0 0.02 0.05 0.12 0.70 0.72 0.75 0.81

C5# 0.22 50% 0 0.06 0.12 0.27 0.34 0.40 0.46 0.60

C7 (EX)** 1.75 45% 0 0.07 0.13 0.28 0.31 0.37 0.44 0.59

C7 26,034 50,346 1.75 66% 0 0.04 0.09 0.20 0.45 0.50 0.55 0.66

C8** 0.48 80% 0 0.03 0.07 0.15 0.60 0.63 0.66 0.74

C9 4,162 6,898 0.25 62% 0 0.05 0.10 0.22 0.43 0.47 0.52 0.64

D1# 0.26 90% 0 0.02 0.05 0.11 0.73 0.75 0.77 0.83

D2# 0.49 90% 0 0.02 0.05 0.11 0.73 0.75 0.77 0.83

D3# 0.53 90% 0 0.02 0.05 0.11 0.73 0.75 0.77 0.83

D4** 0.67 90% 0 0.02 0.05 0.11 0.73 0.75 0.77 0.83

D5*** 0.40 90% 0 0.02 0.05 0.11 0.73 0.75 0.77 0.83

D6# 0.25 90% 0 0.02 0.05 0.11 0.73 0.75 0.77 0.83

D7** 0.67 90% 0 0.02 0.05 0.11 0.73 0.75 0.77 0.83

DA1# 0.66 71% 0 0.04 0.08 0.18 0.50 0.54 0.58 0.68

DA2# 0.47 95% 0 0.02 0.04 0.09 0.80 0.82 0.84 0.89

DA5# 0.97 93% 0 0.02 0.04 0.10 0.77 0.79 0.81 0.87

DA6# 0.61 50% 0 0.06 0.12 0.27 0.34 0.40 0.46 0.60

DA7# 0.19 96% 0 0.01 0.04 0.09 0.82 0.83 0.85 0.90

DA8# 0.48 88% 0 0.02 0.05 0.12 0.70 0.72 0.75 0.81

DA9# 0.08 74% 0 0.04 0.08 0.17 0.53 0.57 0.61 0.70

DA10# 1.17 99% 0 0.01 0.03 0.07 0.87 0.88 0.90 0.94

DA11# 0.03 4% 0 0.11 0.20 0.44 0.07 0.18 0.27 0.51

DA12# 0.43 76% 0 0.03 0.07 0.16 0.55 0.58 0.62 0.71

DA13* 1.50 69% 0 0.04 0.09 0.19 0.48 0.52 0.57 0.67

DA15# 0.05 20% 0 0.09 0.17 0.38 0.17 0.26 0.34 0.55

DA16# 0.08 57% 0 0.05 0.11 0.24 0.38 0.44 0.49 0.62

OS-1* 6.40 2% 0 0.11 0.21 0.45 0.06 0.16 0.26 0.51

OS-2* 12.80 2% 0 0.11 0.21 0.45 0.06 0.16 0.26 0.51

OS-3* 164.50 2% 0 0.11 0.21 0.45 0.06 0.16 0.26 0.51

OS-4* 3.11 2% 0 0.11 0.21 0.45 0.06 0.16 0.26 0.51

OS-5* 0.54 100% 0 0.01 0.03 0.07 0.89 0.90 0.92 0.96

F1* 5.37 63% 0 0.05 0.10 0.21 0.43 0.48 0.53 0.64

R1# 0.48 90% 0 0.02 0.05 0.11 0.73 0.75 0.77 0.83

F3* 0.36 69% 0 0.04 0.09 0.19 0.48 0.52 0.57 0.67

F4* 0.69 73% 0 0.04 0.08 0.18 0.52 0.56 0.60 0.70

F5# 2.24 100% 0 0.01 0.03 0.07 0.89 0.90 0.92 0.96

F6* 0.23 71% 0 0.04 0.08 0.18 0.50 0.54 0.58 0.68

0.00

South Pond Trib 28.89 44% 0 0.07 0.13 0.29 0.30 0.37 0.43 0.59

SW Pond Trib 25.40 61% 0 0.05 0.10 0.22 0.41 0.46 0.51 0.64

Total Onsite 54.29 52% 0 0.06 0.12 0.26 0.35 0.41 0.46 0.61

# From Addendum to Final Drainage Plan dated 7/22/2008

** From Update dated 1/6/2010

*** From Update dated 6/13/2014

Master Basin B 6.72 80%

9.37 74%

12.80 2%

Master Basin A 8.36 82%

5.62 75%

5.76 81%

6.40 2%

Historic Composite C Calculations

Coefficient EquationsJurisdiction Impervious Value

Project Name:

Miro Project No:

Revised Date:

Calculated By:

Project Information

* Approved Master Planned Impervious Values used

Basin 

Designation

Impervious-

ness

Impervious

Impervious

Impervious

Impervious

Page 1 of 1 J:\Jobs\18057 Parker MOB III\04 Civil Design\Drainage\Campus Basin Analysis.xls

rjh
Rectangle

rjh
Callout
Values used for ex. req'd volume



DRAWING NUMBER:

DESIGNED BY:

DRAWN BY:

D
AT

E
D

ES
C

R
IP

TI
O

N
R

EV
.

C
LI

EN
T 

N
AM

E:

PR
O

JE
C

T 
N

AM
E:

D
R

AW
IN

G
 T

IT
LE

:

CHECKED BY:

DATE:

MIRO JOB
NUMBER NUMBER

CLIENT JOB

FI
LE

 P
AT

H
:

1 2 3 4 5 6 7 8

PA
R

K
ER

 A
D

VE
N

TI
ST

 H
O

SP
IT

A
L

PA
R

K
ER

 M
O

B
 II

I
94

03
 C

R
O

W
N

 C
R

ES
T 

B
LV

D
.

Know what's below.
Call before you dig.

NOT FOR C
ONSTRUCTIO

N

DAT

DAT

MHV

10/15/2018

18057

S.A.  MIRO  INC.

CONSULTING ENGINEERS

4582 South Ulster Street Pkwy.
Suite 750 Denver, CO 80237
ph. 303-741-3737
fax 303-694-3134

TOWN OF PARKER, DIRECTOR OF ENGINEERING

THE TOWN OF PARKER REVIEW CONSTITUTES GENERAL COMPLIANCE WITH THE 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 PLANS 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 REPORTS(S), FINAL
DEVELOPMENT PLAN(S), SPECIAL REVIEW(S), GRADING PERMIT, AND/OR OTHER PERMITS ARE COMPLETE,
APPROVED AND ON FILE WITH THE TOWN OF PARKER
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0.04

E3
0.21 0.77
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Preface
Soil surveys contain information that affects land use planning in survey areas. 
They highlight soil limitations that affect various land uses and provide information 
about the properties of the soils in the survey areas. Soil surveys are designed for 
many different users, including farmers, ranchers, foresters, agronomists, urban 
planners, community officials, engineers, developers, builders, and home buyers. 
Also, conservationists, teachers, students, and specialists in recreation, waste 
disposal, and pollution control can use the surveys to help them understand, 
protect, or enhance the environment.

Various land use regulations of Federal, State, and local governments may impose 
special restrictions on land use or land treatment. Soil surveys identify soil 
properties that are used in making various land use or land treatment decisions. 
The information is intended to help the land users identify and reduce the effects of 
soil limitations on various land uses. The landowner or user is responsible for 
identifying and complying with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area 
planning, onsite investigation is needed to supplement this information in some 
cases. Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/
portal/nrcs/main/soils/health/) and certain conservation and engineering 
applications. For more detailed information, contact your local USDA Service Center 
(https://offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil 
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?
cid=nrcs142p2_053951).

Great differences in soil properties can occur within short distances. Some soils are 
seasonally wet or subject to flooding. Some are too unstable to be used as a 
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as 
septic tank absorption fields. A high water table makes a soil poorly suited to 
basements or underground installations.

The National Cooperative Soil Survey is a joint effort of the United States 
Department of Agriculture and other Federal agencies, State agencies including the 
Agricultural Experiment Stations, and local agencies. The Natural Resources 
Conservation Service (NRCS) has leadership for the Federal part of the National 
Cooperative Soil Survey.

Information about soils is updated periodically. Updated information is available 
through the NRCS Web Soil Survey, the site for official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, 
and where applicable, sex, marital status, familial status, parental status, religion, 
sexual orientation, genetic information, political beliefs, reprisal, or because all or a 
part of an individual's income is derived from any public assistance program. (Not 
all prohibited bases apply to all programs.) Persons with disabilities who require 
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alternative means for communication of program information (Braille, large print, 
audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice 
and TDD). To file a complaint of discrimination, write to USDA, Director, Office of 
Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-9410 or 
call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal opportunity 
provider and employer.
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How Soil Surveys Are Made
Soil surveys are made to provide information about the soils and miscellaneous 
areas in a specific area. They include a description of the soils and miscellaneous 
areas and their location on the landscape and tables that show soil properties and 
limitations affecting various uses. Soil scientists observed the steepness, length, 
and shape of the slopes; the general pattern of drainage; the kinds of crops and 
native plants; and the kinds of bedrock. They observed and described many soil 
profiles. A soil profile is the sequence of natural layers, or horizons, in a soil. The 
profile extends from the surface down into the unconsolidated material in which the 
soil formed or from the surface down to bedrock. The unconsolidated material is 
devoid of roots and other living organisms and has not been changed by other 
biological activity.

Currently, soils are mapped according to the boundaries of major land resource 
areas (MLRAs). MLRAs are geographically associated land resource units that 
share common characteristics related to physiography, geology, climate, water 
resources, soils, biological resources, and land uses (USDA, 2006). Soil survey 
areas typically consist of parts of one or more MLRA.

The soils and miscellaneous areas in a survey area occur in an orderly pattern that 
is related to the geology, landforms, relief, climate, and natural vegetation of the 
area. Each kind of soil and miscellaneous area is associated with a particular kind 
of landform or with a segment of the landform. By observing the soils and 
miscellaneous areas in the survey area and relating their position to specific 
segments of the landform, a soil scientist develops a concept, or model, of how they 
were formed. Thus, during mapping, this model enables the soil scientist to predict 
with a considerable degree of accuracy the kind of soil or miscellaneous area at a 
specific location on the landscape.

Commonly, individual soils on the landscape merge into one another as their 
characteristics gradually change. To construct an accurate soil map, however, soil 
scientists must determine the boundaries between the soils. They can observe only 
a limited number of soil profiles. Nevertheless, these observations, supplemented 
by an understanding of the soil-vegetation-landscape relationship, are sufficient to 
verify predictions of the kinds of soil in an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil profiles that they studied. They 
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock 
fragments, distribution of plant roots, reaction, and other features that enable them 
to identify soils. After describing the soils in the survey area and determining their 
properties, the soil scientists assigned the soils to taxonomic classes (units). 
Taxonomic classes are concepts. Each taxonomic class has a set of soil 
characteristics with precisely defined limits. The classes are used as a basis for 
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic 
classification used in the United States, is based mainly on the kind and character 
of soil properties and the arrangement of horizons within the profile. After the soil 
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scientists classified and named the soils in the survey area, they compared the 
individual soils with similar soils in the same taxonomic class in other areas so that 
they could confirm data and assemble additional data based on experience and 
research.

The objective of soil mapping is not to delineate pure map unit components; the 
objective is to separate the landscape into landforms or landform segments that 
have similar use and management requirements. Each map unit is defined by a 
unique combination of soil components and/or miscellaneous areas in predictable 
proportions. Some components may be highly contrasting to the other components 
of the map unit. The presence of minor components in a map unit in no way 
diminishes the usefulness or accuracy of the data. The delineation of such 
landforms and landform segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, onsite 
investigation is needed to define and locate the soils and miscellaneous areas.

Soil scientists make many field observations in the process of producing a soil map. 
The frequency of observation is dependent upon several factors, including scale of 
mapping, intensity of mapping, design of map units, complexity of the landscape, 
and experience of the soil scientist. Observations are made to test and refine the 
soil-landscape model and predictions and to verify the classification of the soils at 
specific locations. Once the soil-landscape model is refined, a significantly smaller 
number of measurements of individual soil properties are made and recorded. 
These measurements may include field measurements, such as those for color, 
depth to bedrock, and texture, and laboratory measurements, such as those for 
content of sand, silt, clay, salt, and other components. Properties of each soil 
typically vary from one point to another across the landscape.

Observations for map unit components are aggregated to develop ranges of 
characteristics for the components. The aggregated values are presented. Direct 
measurements do not exist for every property presented for every map unit 
component. Values for some properties are estimated from combinations of other 
properties.

While a soil survey is in progress, samples of some of the soils in the area generally 
are collected for laboratory analyses and for engineering tests. Soil scientists 
interpret the data from these analyses and tests as well as the field-observed 
characteristics and the soil properties to determine the expected behavior of the 
soils under different uses. Interpretations for all of the soils are field tested through 
observation of the soils in different uses and under different levels of management. 
Some interpretations are modified to fit local conditions, and some new 
interpretations are developed to meet local needs. Data are assembled from other 
sources, such as research information, production records, and field experience of 
specialists. For example, data on crop yields under defined levels of management 
are assembled from farm records and from field or plot experiments on the same 
kinds of soil.

Predictions about soil behavior are based not only on soil properties but also on 
such variables as climate and biological activity. Soil conditions are predictable over 
long periods of time, but they are not predictable from year to year. For example, 
soil scientists can predict with a fairly high degree of accuracy that a given soil will 
have a high water table within certain depths in most years, but they cannot predict 
that a high water table will always be at a specific level in the soil on a specific date.

After soil scientists located and identified the significant natural bodies of soil in the 
survey area, they drew the boundaries of these bodies on aerial photographs and 
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identified each as a specific map unit. Aerial photographs show trees, buildings, 
fields, roads, and rivers, all of which help in locating boundaries accurately.

Custom Soil Resource Report
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Soil Map
The soil map section includes the soil map for the defined area of interest, a list of 
soil map units on the map and extent of each map unit, and cartographic symbols 
displayed on the map. Also presented are various metadata about data used to 
produce the map, and a description of each soil map unit.
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Unit Polygons

Soil Map Unit Lines

Soil Map Unit Points

Special Point Features
Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp

Mine or Quarry

Miscellaneous Water

Perennial Water

Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:20,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: Castle Rock Area, Colorado
Survey Area Data: Version 16, Aug 24, 2023

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: Mar 1, 2023—Sep 1, 
2023

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

BrD Bresser sandy loam, cool, 5 to 
9 percent slopes

6.6 12.3%

BtE Bresser-Truckton sandy loams, 
5 to 25 percent slopes

8.4 15.8%

RmE Renohill-Buick complex, 5 to 25 
percent slopes

38.3 71.8%

Sa Sampson loam 0.0 0.1%

Totals for Area of Interest 53.4 100.0%

Map Unit Descriptions
The map units delineated on the detailed soil maps in a soil survey represent the 
soils or miscellaneous areas in the survey area. The map unit descriptions, along 
with the maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more 
major kinds of soil or miscellaneous areas. A map unit is identified and named 
according to the taxonomic classification of the dominant soils. Within a taxonomic 
class there are precisely defined limits for the properties of the soils. On the 
landscape, however, the soils are natural phenomena, and they have the 
characteristic variability of all natural phenomena. Thus, the range of some 
observed properties may extend beyond the limits defined for a taxonomic class. 
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without 
including areas of other taxonomic classes. Consequently, every map unit is made 
up of the soils or miscellaneous areas for which it is named and some minor 
components that belong to taxonomic classes other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the 
map unit, and thus they do not affect use and management. These are called 
noncontrasting, or similar, components. They may or may not be mentioned in a 
particular map unit description. Other minor components, however, have properties 
and behavioral characteristics divergent enough to affect use or to require different 
management. These are called contrasting, or dissimilar, components. They 
generally are in small areas and could not be mapped separately because of the 
scale used. Some small areas of strongly contrasting soils or miscellaneous areas 
are identified by a special symbol on the maps. If included in the database for a 
given area, the contrasting minor components are identified in the map unit 
descriptions along with some characteristics of each. A few areas of minor 
components may not have been observed, and consequently they are not 
mentioned in the descriptions, especially where the pattern was so complex that it 
was impractical to make enough observations to identify all the soils and 
miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the 
usefulness or accuracy of the data. The objective of mapping is not to delineate 
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pure taxonomic classes but rather to separate the landscape into landforms or 
landform segments that have similar use and management requirements. The 
delineation of such segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, however, 
onsite investigation is needed to define and locate the soils and miscellaneous 
areas.

An identifying symbol precedes the map unit name in the map unit descriptions. 
Each description includes general facts about the unit and gives important soil 
properties and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for 
differences in texture of the surface layer, all the soils of a series have major 
horizons that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness, 
salinity, degree of erosion, and other characteristics that affect their use. On the 
basis of such differences, a soil series is divided into soil phases. Most of the areas 
shown on the detailed soil maps are phases of soil series. The name of a soil phase 
commonly indicates a feature that affects use or management. For example, Alpha 
silt loam, 0 to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas. 
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate 
pattern or in such small areas that they cannot be shown separately on the maps. 
The pattern and proportion of the soils or miscellaneous areas are somewhat similar 
in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or 
miscellaneous areas that are shown as one unit on the maps. Because of present 
or anticipated uses of the map units in the survey area, it was not considered 
practical or necessary to map the soils or miscellaneous areas separately. The 
pattern and relative proportion of the soils or miscellaneous areas are somewhat 
similar. Alpha-Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas 
that could be mapped individually but are mapped as one unit because similar 
interpretations can be made for use and management. The pattern and proportion 
of the soils or miscellaneous areas in a mapped area are not uniform. An area can 
be made up of only one of the major soils or miscellaneous areas, or it can be made 
up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil 
material and support little or no vegetation. Rock outcrop is an example.

Custom Soil Resource Report
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Castle Rock Area, Colorado

BrD—Bresser sandy loam, cool, 5 to 9 percent slopes

Map Unit Setting
National map unit symbol: 2tlpk
Elevation: 5,500 to 6,960 feet
Mean annual precipitation: 15 to 19 inches
Mean annual air temperature: 48 to 52 degrees F
Frost-free period: 100 to 130 days
Farmland classification: Not prime farmland

Map Unit Composition
Bresser, cool, and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Bresser, Cool

Setting
Landform: Interfluves
Landform position (two-dimensional): Shoulder, backslope
Landform position (three-dimensional): Interfluve
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Tertiary aged alluvium derived from arkose

Typical profile
Ap - 0 to 5 inches: sandy loam
Bt1 - 5 to 8 inches: sandy loam
Bt2 - 8 to 27 inches: sandy clay loam
Bt3 - 27 to 36 inches: sandy loam
C - 36 to 80 inches: loamy coarse sand

Properties and qualities
Slope: 5 to 9 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high 

(0.60 to 6.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 5 percent
Maximum salinity: Nonsaline to very slightly saline (0.1 to 2.0 mmhos/cm)
Available water supply, 0 to 60 inches: Low (about 5.4 inches)

Interpretive groups
Land capability classification (irrigated): 4e
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: B
Ecological site: R049XB210CO - Sandy Foothill
Hydric soil rating: No

Custom Soil Resource Report
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Minor Components

Ascalon
Percent of map unit: 10 percent
Landform: Interfluves
Landform position (two-dimensional): Shoulder
Landform position (three-dimensional): Interfluve
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: R049XB210CO - Sandy Foothill
Hydric soil rating: No

Truckton
Percent of map unit: 5 percent
Landform: Interfluves
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Interfluve
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: R049XB210CO - Sandy Foothill
Hydric soil rating: No

BtE—Bresser-Truckton sandy loams, 5 to 25 percent slopes

Map Unit Setting
National map unit symbol: jqy9
Elevation: 5,500 to 6,600 feet
Mean annual precipitation: 15 to 19 inches
Mean annual air temperature: 47 to 52 degrees F
Frost-free period: 120 to 135 days
Farmland classification: Not prime farmland

Map Unit Composition
Bresser and similar soils: 50 percent
Truckton and similar soils: 35 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Bresser

Setting
Landform: Terraces
Landform position (three-dimensional): Riser, tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Sandy eolian deposits

Typical profile
H1 - 0 to 8 inches: sandy loam
H2 - 8 to 30 inches: sandy clay loam

Custom Soil Resource Report
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H3 - 30 to 60 inches: loamy sand

Properties and qualities
Slope: 5 to 15 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high 

(0.20 to 2.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Moderate (about 7.6 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: B
Ecological site: R049XB210CO - Sandy Foothill
Hydric soil rating: No

Description of Truckton

Setting
Landform: Terraces
Landform position (three-dimensional): Riser, tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium derived from arkosic sedimentary rock

Typical profile
H1 - 0 to 4 inches: sandy loam
H2 - 4 to 19 inches: sandy loam
H3 - 19 to 60 inches: sandy loam

Properties and qualities
Slope: 10 to 25 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): High (2.00 to 6.00 

in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Low (about 6.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: A
Ecological site: R049XB210CO - Sandy Foothill
Hydric soil rating: No

Minor Components

Newlin
Percent of map unit: 5 percent
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Hydric soil rating: No

Blakeland
Percent of map unit: 5 percent
Hydric soil rating: No

Stapleton
Percent of map unit: 4 percent
Hydric soil rating: No

Aquic haplustolls
Percent of map unit: 1 percent
Landform: Swales
Hydric soil rating: Yes

RmE—Renohill-Buick complex, 5 to 25 percent slopes

Map Unit Setting
National map unit symbol: jqzy
Elevation: 5,500 to 6,200 feet
Mean annual precipitation: 15 to 17 inches
Mean annual air temperature: 48 to 50 degrees F
Frost-free period: 120 to 135 days
Farmland classification: Not prime farmland

Map Unit Composition
Renohill and similar soils: 50 percent
Buick and similar soils: 30 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Renohill

Setting
Landform: Hills
Landform position (three-dimensional): Side slope, base slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Weathered, calcareous clayey shale

Typical profile
H1 - 0 to 3 inches: clay loam
H2 - 3 to 12 inches: clay loam
H3 - 12 to 24 inches: clay loam
H4 - 24 to 28 inches: unweathered bedrock

Properties and qualities
Slope: 5 to 25 percent
Depth to restrictive feature: 20 to 40 inches to paralithic bedrock
Drainage class: Well drained
Runoff class: High
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Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 
moderately high (0.06 to 0.20 in/hr)

Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 15 percent
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water supply, 0 to 60 inches: Low (about 4.3 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: D
Ecological site: R049XC202CO - Loamy Foothill 14-19 PZ
Hydric soil rating: No

Description of Buick

Setting
Landform: Hills
Landform position (three-dimensional): Side slope, base slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Eolian deposits over silty alluvium

Typical profile
H1 - 0 to 4 inches: loam
H2 - 4 to 15 inches: silty clay loam
H3 - 15 to 22 inches: loam
H4 - 22 to 60 inches: sandy clay loam

Properties and qualities
Slope: 5 to 8 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20 

to 0.60 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 10 percent
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water supply, 0 to 60 inches: High (about 9.9 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: C
Ecological site: R049XC202CO - Loamy Foothill 14-19 PZ
Hydric soil rating: No

Minor Components

Manzanola
Percent of map unit: 6 percent
Hydric soil rating: No
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Satanta
Percent of map unit: 6 percent
Hydric soil rating: No

Fondis
Percent of map unit: 6 percent
Hydric soil rating: No

Aquic haplustolls
Percent of map unit: 2 percent
Landform: Swales
Hydric soil rating: Yes

Sa—Sampson loam

Map Unit Setting
National map unit symbol: jr02
Elevation: 5,500 to 6,600 feet
Mean annual precipitation: 15 to 19 inches
Mean annual air temperature: 48 to 50 degrees F
Frost-free period: 120 to 135 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Sampson and similar soils: 80 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Sampson

Setting
Landform: Stream terraces on drainageways
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Weathered alluvium derived from arkose

Typical profile
H1 - 0 to 9 inches: loam
H2 - 9 to 28 inches: clay loam
H3 - 28 to 38 inches: loam
H4 - 38 to 60 inches: silt loam

Properties and qualities
Slope: 1 to 4 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high 

(0.60 to 2.00 in/hr)
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Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 15 percent
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water supply, 0 to 60 inches: High (about 9.5 inches)

Interpretive groups
Land capability classification (irrigated): 3e
Land capability classification (nonirrigated): 3c
Hydrologic Soil Group: B
Ecological site: R049XC202CO - Loamy Foothill 14-19 PZ
Hydric soil rating: No

Minor Components

Englewood
Percent of map unit: 8 percent
Hydric soil rating: No

Bresser
Percent of map unit: 7 percent
Hydric soil rating: No

Loamy alluvial land
Percent of map unit: 4 percent
Hydric soil rating: No

Aquic haplustolls
Percent of map unit: 1 percent
Landform: Swales
Hydric soil rating: Yes
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