
 

kimley-horn.com 4582 South Ulster Street, Suite 1500, Denver, CO 80237 303 228 2300 

 

DRAINAGE COMPLIANCE LETTER 
 

To: Town of Parker 

From: 
Dan Skeehan, P.E.  

Kimley-Horn and Associates, Inc 

Date: June 30, 2021 

Subject: 
Parker and Pine Everbrook Academy - Drainage Compliance Letter 

Lot 6, Parker and Pine Filing 1  

 

Kimley-Horn and Associates, Inc. (Kimley-Horn) is submitting this Drainage Compliance Letter for the above 

referenced project as required by the Town of Parker for Construction Development approval.   

The purpose of this letter is to demonstrate that the proposed improvements for this project will not negatively 

impact the existing drainage conditions for the site and will conform to all previously approved drainage reports 

below: 

• “Parker and Pine Filing No. 1 - Final Drainage Report Amendment” prepared by Kimley-Horn and 

Associates, Inc. Dated April 2021 (the “Existing Report Amendment”) 

• “Parker and Pine Filing No. 1 - Final Drainage Report” prepared by Kimley-Horn and Associates, Inc. 

Dated April 2020 (the “Existing Report”) 

• “Parker Auto Plaza Final Drainage Report” prepared by Kiowa Engineering Corporation dated July 12, 

2004 (the “Master Report”) 

 

PROJECT DESCRIPTION 

The proposed Everbrook Academy development on Lot 6, Parker and Pine Filing 1 (the “Site”) is located at the 

southeast corner of Twenty Mile Road and Pine Lane in the Town of Parker, Colorado (“the Town”). The project 

is the second phase in a multi-phase mixed used development.  As part of phase 1, the overall developer graded 

the site, installed private drives and utility mains across the site, and made improvements to the existing shared 

detention pond.  The Everbrook Academy project consists of a vacant 1.38 acres parcel and the development 

includes site grading, utility service installation, new building construction, parking and sidewalk improvements, 

and landscaping. The site is bordered to the north by Pine Lane, to the east by undeveloped lots and a private 

drive, to the south by undeveloped lots and a private drive, and to the west by Twenty Mile Road.  

 

EXISTING DRAINAGE INFORMATION  

Per the “Parker and Pine Filing No. 1 - Final Drainage Report,” Lot 6 contains 1 onsite drainage basin with the 

following characteristics: 

 

Table 1 

Drainage 
Basin 

Area 
(AC) 

Imperviousness 

SB 1.1 1.43 85% 
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The existing drainage report and existing drainage report amendment can be found in Appendix D and E. The 

master drainage report can be found in Appendix F. Updated calculations for the overall pond complying with 

the As-Built conditions for Filing 1 have been included in Appendix G. 

 

COMPLIANCE WITH COLORADO DISCHARGE PERMIT SYSTEM GENERAL 

PERMIT COR080000  

The Town of Parker has coverage under the Colorado Discharge Permit System General Permit COR080000 
Stormwater Discharges Associated with Municipal Separate Storm Sewer Systems (MS4s). This permit states that 
applicable developments must implement control measures to meet the effluent requirements of the permit.  

“Applicable development sites” are those that result in land disturbance of greater than or equal to one acre, 
including sites less than one acre that are part of a larger common plan of development or sale, unless excluded 
below. Applicable development sites include all new development and redevelopment sites for which permanent 
water quality control measures were required in accordance with an MS4 permit. “New Development” means land 
disturbing activities; structural development, including construction or installation of a building or structure, creation 
of impervious surfaces; and land subdivision for a site that does not meet the definition of redevelopment. 

This project meets the requirements of an applicable development site.  

The control measure for applicable development sites shall meet one of the following base design standards listed 
below: 

(A) WQCV Standard: The control measure(s) is designed to provide treatment and/or infiltration of the WQCV and:   

1) 100% of the applicable development site is captured, except the permittee may exclude up to 20 percent, not 
to exceed 1 acre, of the applicable development site area when the permittee has determined that it is not 
practicable to capture runoff from portions of the site that will not drain towards control measures. In addition, the 
permittee must also determine that the implementation of a separate control measure for that portion of the site is 
not practicable (e.g., driveway access that drains directly to street).   

2) Evaluation of the minimum drain time shall be based on the pollutant removal mechanism and functionality of 
the control measure implemented. Consideration of drain time shall include maintaining vegetation necessary for 
operation of the control measure (e.g., wetland vegetation).   

(B) Pollutant Removal Standard: The control measure(s) is designed to treat at a minimum the 80th percentile 
storm event. The control measure(s) shall be designed to treat stormwater runoff in a manner expected to reduce 
the event mean concentration of total suspended solids (TSS) to a median value of 30 mg/L or less.  

1) 100% of the applicable development site is captured, except the permittee may exclude up to 20 percent not to 
exceed 1 acre of the applicable development site area when the permittee has determined that it is not practicable 
to capture runoff from portions of the site that will not drain towards control measures. In addition, the permittee 
must also determine that the implementation of a separate control measure for that portion of the site is not 
practicable (e.g., driveway access that drains directly to street).   

(C) Runoff Reduction Standard: The control measure(s) is designed to infiltrate into the ground where site geology 
permits, evaporate, or evapotranspire a quantity of water equal to 60% of what the calculated WQCV would be if 
all impervious area for the applicable development site discharged without infiltration. This base design standard 
can be met through practices such as green infrastructure. “Green infrastructure” generally refers to control 
measures that use vegetation, soils, and natural processes or mimic natural processes to manage stormwater. 
Green infrastructure can be used in place of or in addition to low impact development principles. 
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The development will meet the WQCV Standard listed above through the existing detention and water quality 
pond. The total on-site area (Lots 6) is 1.38 acres; approximately 0.25 acres of the site is infeasible to be collected 
due to Site topographic constraints. The total area not collected or treated for water quality is 0.23 acres, which 
equates to 16.7% of the Site. 

PROPOSED DRAINAGE INFORMATION  

Drainage patterns proposed in the Existing Report are generally maintained for this project.  Proposed storm 

sewer infrastructure includes area inlets, curb inlets, and storm sewer pipe that ultimately tie into the existing 

storm drain infrastructure on site. Stormwater will then follow the system proposed in the existing drainage report 

to the existing detention and water quality pond in the southwest corner of the site. 

 

The Site has been divided into 6 sub drainage basins. Runoff from the sub drainage basins are proposed to be 

routed through the development via storm sewer and ultimately discharge into the system proposed in the 

existing drainage report to the existing detention and water quality pond in the southwest corner of the site. The 

proposed drainage basin locations and layout of the storm sewer is shown on the Proposed Drainage Map 

included in Appendix A of this Report. Calculations are included in Appendix B of this Report. 

Sub-Basin 05 

Sub-Basin 05 is approximately 0.28 acres and will consist of landscaping and sidewalk paving. Sub-Basin 05 has 

been calculated to be 59% impervious at its ultimate build out condition. The resulting runoff coefficients for this 

basin are 0.56 and 0.78 for the 5-year and 100-year storm, respectively. The tributary area from 05 shall be 

conveyed via an area inlet and proposed storm pipe to the existing onsite Storm Sewer system. 

Sub-Basin 10 

Sub-Basin 10 is approximately 0.33 acres and will consist of roof area. Sub-Basin 10 has been calculated to be 

90% impervious at its ultimate build out condition. The resulting runoff coefficients for this basin are 0.83 and 0.91 

for the 5-year and 100-year storm, respectively. The tributary area from 10 shall be conveyed via roof drains and 

proposed storm pipe to the existing onsite Storm Sewer system. 

Sub-Basin 15 

Sub-Basin 15 is approximately 0.52 acres and will consist of landscaping, sidewalk, and asphalt paving. Sub-Basin 

15 has been calculated to be 84% impervious at its ultimate build out condition. The resulting runoff coefficients 

for this basin are 0.78 and 0.89 for the 5-year and 100-year storm, respectively. The tributary area from 15 shall 

be conveyed via an curb inlet and proposed storm pipe to the existing onsite Storm Sewer system. 

Sub-Basin OS-1 

Sub-Basin OS-1 is approximately 0.02 acres and consists of landscaping and a small amount of sidewalk paving. 

It has been calculated to be 15% impervious at its ultimate build out condition. The resulting runoff coefficients for 

this basin are 0.18 and 0.58 for the 5-year and 100-year storm, respectively. The tributary area from OS-1 shall 

sheetflow onto the adjacent development and then conveyed via area inlets to existing Storm Sewer infrastructure. 

Sub-Basin OS-2 

Sub-Basin OS-2 is approximately 0.12 acres and consists of landscaping and sidewalk paving. It has been 
calculated to be 18% impervious at its ultimate build out condition. The resulting runoff coefficients for this basin 
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are 0.21 and 0.59 for the 5-year and 100-year storm, respectively. The tributary area from OS-2 shall sheetflow 
into public roadways and then conveyed via curb inlets to existing Town Storm Sewer infrastructure. 

Sub-Basin OS-3 

Sub-Basin OS-3 is approximately 0.11 acres and consists of landscaping and sidewalk paving. It has been 
calculated to be 51% impervious at its ultimate build out condition. The resulting runoff coefficients for this basin 
are 0.50 and 0.74 for the 5-year and 100-year storm, respectively. The tributary area from OS-3 shall sheetflow 
into public roadways and then conveyed via curb inlets to existing Town Storm Sewer infrastructure. 

DETENTION COMPLIANCE  

Detention compliance is based on the Existing Report Amendment. The Master Report had a regional pond peak 

discharge rate of 13.1 CFS in the 100-year storm event. The Existing Report modified the regional pond design to 

account for Town standards on water quality treatment. Pond discharge calculations were included in the Existing 

Report to demonstrate the 100-year storm event peak discharge rate did not exceeded the Master Report peak 

discharge rate. The 100-year peak discharge rate from the Existing Report is 10.70 CFS due to the previously 

approved un-detained flows from sub-basins 19.0 and 20.0. Per discussions with Town Staff, it was determined 

that the Existing Report peak discharge is the governing historic peak discharge rate for the development. 

Therefore, the Existing Report required an amendment to account for the un-detained flows for the all lots in the 

overall development. The maximum proposed 100-year design discharge rate for the overall development (90% 

of the historical peak discharge rate of 10.70 CFS) is therefore 9.63 CFS. With the Existing Report Amendment 

100-year design peak discharge rate calculated as 5.50 CFS, this results in a net flow of 4.13 CFS that can be 

utilized for the un-detained flows from the lots in the overall development. Proposed un-detained flows for this 

drainage compliance letter are 1.37 CFS, and we understand that un-detaining flows for the proposed multi-family 

drainage compliance letter are 0.76 CFS, resulting in 2.00 CFS available for the remaining lots in the development. 

Pond discharge calculations from the Existing Report and the Existing Report Amendment can be found in 

Appendix D and E. The Master Report pond discharge calculations can be found in Appendix F. This drainage 

compliance letter proposes no improvements to the regional pond as the compensatory storage required for the 

site is accounted for in the pond discharge calculations from the Existing Report Amendment. However, proposed 

modifications to the regional pond outlet structure from the Existing Report Amendment will be completed as part 

of the Multi-Family development construction. Table 2 below demonstrates that the compensatory storage 

requirements are being met for the Site. 

Table 2: Peak Discharge Rate Comparison 

 

Master 
Report 

Existing 
Report 

Existing Report 
Amendment 

Proposed 
Drainage Letter 

Regional Pond Peak Discharge Rate 13.1 CFS 9.70 CFS 4.50 CFS 5.50 CFS * 

Un-detained Flows for 100-Year Storm Event 
(Multi-Family – Separate Permit) N/A 1.00 CFS 1.00 CFS 0.76 CFS 

Un-detained Flows for 100-Year Storm Event 
(Lot 6) N/A N/A N/A 1.37 CFS 

Total Design Peak Discharge Rate 13.1 CFS 10.70 CFS 5.50 CFS 6.26 CFS 

Net Compensatory Storage** N/A N/A 4.13 CFS 3.37 CFS 
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*Regional pond peak discharge rate for the Proposed Drainage Compliance Letter incorporates the 
compensatory storage off-site flows from the Existing Report Amendment. 
**Net compensatory storage is calculated by subtracting the 90% historical peak discharge rate (9.63 CFS) 
by the total design peak discharge rate 

 

CONCLUSION 

The project proposes to reduce the impervious surface ratio for the Site anticipated in the Existing Report. Table 

2 below compares the Existing Overall Development design parameters to our Proposed design. Our design 

conforms to the Existing Report and generally maintains the proposed drainage patterns therein.  

Table 2: Design Comparison 

 Area Imperviousness 
Runoff Coefficient Runoff (CFS) 

5 Year 100 Year 5 Year 100 Year 

Existing Report Design 1.43 85% 0.73 0.82 4.93 10.37 

Proposed Design 1.38 71% 0.67 0.83 4.88 10.30 

 

 

        

APPENDICES:  

- Appendix A: Drainage Map 

- Appendix B: Runoff Calculations 

- Appendix C: Soil Information and FEMA Flood Plain Map 

- Appendix D: Parker and Pine Filing No. 1 – Final Drainage Report Amendment 

- Appendix E: Parker and Pine Filing No. 1 – Final Drainage Report  

- Appendix F: Parker Auto Plaza Final Drainage Report 

- Appendix G: Parker and Pine Filing No. 1 – Updated As-Built Calculations 

 

 

 

 

 

 

 

 

_______________________________________  

By: Daniel L. Skeehan, P.E. 

Licensed Professional Engineer 

State of Colorado No. 46391 
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APPENDIX A  
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APPENDIX B 

  



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. 

  



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. 

  



 
6-10 Urban Drainage and Flood Control District August 2018 

Urban Storm Drainage Criteria Manual Volume 1 

Table 6-5.  Runoff coefficients, c 

 

2-Year 5-Year 10-Year 25-Year 50-Year 100-Year 500-Year
2% 0.01 0.01 0.01 0.01 0.04 0.13 0.27
5% 0.02 0.02 0.02 0.03 0.07 0.15 0.29

10% 0.04 0.05 0.05 0.07 0.11 0.19 0.32
15% 0.07 0.08 0.08 0.1 0.15 0.23 0.35
20% 0.1 0.11 0.12 0.14 0.2 0.27 0.38
25% 0.14 0.15 0.16 0.19 0.24 0.3 0.42
30% 0.18 0.19 0.2 0.23 0.28 0.34 0.45
35% 0.21 0.23 0.24 0.27 0.32 0.38 0.48
40% 0.25 0.27 0.28 0.32 0.37 0.42 0.51
45% 0.3 0.31 0.33 0.36 0.41 0.46 0.54
50% 0.34 0.36 0.37 0.41 0.45 0.5 0.58
55% 0.39 0.4 0.42 0.45 0.49 0.54 0.61
60% 0.43 0.45 0.47 0.5 0.54 0.58 0.64
65% 0.48 0.5 0.51 0.54 0.58 0.62 0.67
70% 0.53 0.55 0.56 0.59 0.62 0.65 0.71
75% 0.58 0.6 0.61 0.64 0.66 0.69 0.74
80% 0.63 0.65 0.66 0.69 0.71 0.73 0.77
85% 0.68 0.7 0.71 0.74 0.75 0.77 0.8
90% 0.73 0.75 0.77 0.79 0.79 0.81 0.84
95% 0.79 0.81 0.82 0.83 0.84 0.85 0.87
100% 0.84 0.86 0.87 0.88 0.88 0.89 0.9

2-Year 5-Year 10-Year 25-Year 50-Year 100-Year 500-Year
2% 0.01 0.01 0.07 0.26 0.34 0.44 0.54
5% 0.03 0.03 0.1 0.28 0.36 0.45 0.55

10% 0.06 0.07 0.14 0.31 0.38 0.47 0.57
15% 0.09 0.11 0.18 0.34 0.41 0.5 0.59
20% 0.13 0.15 0.22 0.38 0.44 0.52 0.61
25% 0.17 0.19 0.26 0.41 0.47 0.54 0.63
30% 0.2 0.23 0.3 0.44 0.49 0.57 0.65
35% 0.24 0.27 0.34 0.47 0.52 0.59 0.66
40% 0.29 0.32 0.38 0.5 0.55 0.61 0.68
45% 0.33 0.36 0.42 0.53 0.58 0.64 0.7
50% 0.37 0.4 0.46 0.56 0.61 0.66 0.72
55% 0.42 0.45 0.5 0.6 0.63 0.68 0.74
60% 0.46 0.49 0.54 0.63 0.66 0.71 0.76
65% 0.5 0.54 0.58 0.66 0.69 0.73 0.77
70% 0.55 0.58 0.62 0.69 0.72 0.75 0.79
75% 0.6 0.63 0.66 0.72 0.75 0.78 0.81
80% 0.64 0.67 0.7 0.75 0.77 0.8 0.83
85% 0.69 0.72 0.74 0.78 0.8 0.82 0.85
90% 0.74 0.76 0.78 0.81 0.83 0.84 0.87
95% 0.79 0.81 0.82 0.85 0.86 0.87 0.88
100% 0.84 0.86 0.86 0.88 0.89 0.89 0.9

Total or Effective 
% Impervious

NRCS Hydrologic Soil Group A

Total or Effective 
% Impervious

NRCS Hydrologic Soil Group B



Job No. 096502001 Parker Pine Retail
Parker, CO

 11/5/2019
9:47 AM

Calculated By:  EZ

Rainfall Intensity

IDF - Intensity, Duration, Frequency Data

TIME 2 YR 5 YR 10 YR 100 YR
5 3.36 4.71 5.56 8.82
6 3.19 4.48 5.29 8.38
7 3.04 4.27 5.04 7.99
8 2.91 4.09 4.82 7.64
9 2.79 3.92 4.62 7.32
10 2.68 3.76 4.44 7.03
11 2.58 3.62 4.27 6.77
12 2.49 3.49 4.12 6.53
13 2.40 3.37 3.98 6.30
14 2.32 3.26 3.84 6.09
15 2.25 3.16 3.72 5.90
16 2.18 3.06 3.61 5.72
17 2.12 2.97 3.50 5.56
18 2.06 2.89 3.41 5.40
19 2.00 2.81 3.31 5.25
20 1.95 2.73 3.23 5.11
21 1.90 2.66 3.14 4.98
22 1.85 2.60 3.07 4.86
23 1.81 2.54 2.99 4.75
24 1.76 2.48 2.92 4.64
25 1.73 2.42 2.86 4.53
26 1.69 2.37 2.80 4.43
27 1.65 2.32 2.74 4.34
28 1.62 2.27 2.68 4.25
29 1.58 2.22 2.62 4.16
30 1.55 2.18 2.57 4.08
31 1.52 2.14 2.52 4.00
32 1.49 2.10 2.48 3.93
33 1.47 2.06 2.43 3.85
34 1.44 2.02 2.39 3.78
35 1.42 1.99 2.35 3.72
36 1.39 1.95 2.31 3.66
37 1.37 1.92 2.27 3.59
38 1.35 1.89 2.23 3.53
39 1.32 1.86 2.19 3.48
40 1.30 1.83 2.16 3.42
41 1.28 1.80 2.13 3.37
42 1.26 1.77 2.09 3.32
43 1.25 1.75 2.06 3.27
44 1.23 1.72 2.03 3.22
45 1.21 1.70 2.00 3.18
46 1.19 1.67 1.98 3.13
47 1.18 1.65 1.95 3.09
48 1.16 1.63 1.92 3.05
49 1.14 1.61 1.90 3.01
50 1.13 1.59 1.87 2.97
51 1.11 1.57 1.85 2.93
52 1.10 1.55 1.82 2.89
53 1.09 1.53 1.80 2.85
54 1.07 1.51 1.78 2.82
55 1.06 1.49 1.76 2.79
56 1.05 1.47 1.74 2.75
57 1.04 1.45 1.72 2.72
58 1.02 1.44 1.70 2.69
59 1.01 1.42 1.68 2.66
60 1.00 1.40 1.66 2.63

Note:

Time Intensity Frequency Tabulation

Intensity values utilized as published within the Town of Parker
Storm Drainage Criteria Manual, Table 5.1

K:\DEN_Civil\096502001 - Mixed Use Parker Rd\_Project Files\Eng\Drainage\2019_0715 - CIA Calcs.xls



Job No. 096502001 Parker Pine Retail
Parker, CO

 11/5/2019
9:47 AM

Calculated By:  EZ

TIME 2 YR 5 YR 10 YR 100 YR
5 3.36 4.71 5.56 8.82
6 3.19 4.48 5.29 8.38
7 3.04 4.27 5.04 7.99
8 2.91 4.09 4.82 7.64
9 2.79 3.92 4.62 7.32
10 2.68 3.76 4.44 7.03
11 2.58 3.62 4.27 6.77
12 2.49 3.49 4.12 6.53
13 2.40 3.37 3.98 6.30
14 2.32 3.26 3.84 6.09
15 2.25 3.16 3.72 5.90
16 2.18 3.06 3.61 5.72
17 2.12 2.97 3.50 5.56
18 2.06 2.89 3.41 5.40
19 2.00 2.81 3.31 5.25
20 1.95 2.73 3.23 5.11
21 1.90 2.66 3.14 4.98
22 1.85 2.60 3.07 4.86
23 1.81 2.54 2.99 4.75
24 1.76 2.48 2.92 4.64
25 1.73 2.42 2.86 4.53
26 1.69 2.37 2.80 4.43
27 1.65 2.32 2.74 4.34
28 1.62 2.27 2.68 4.25
29 1.58 2.22 2.62 4.16
30 1.55 2.18 2.57 4.08
31 1.52 2.14 2.52 4.00
32 1.49 2.10 2.48 3.93
33 1.47 2.06 2.43 3.85
34 1.44 2.02 2.39 3.78
35 1.42 1.99 2.35 3.72
36 1.39 1.95 2.31 3.66
37 1.37 1.92 2.27 3.59
38 1.35 1.89 2.23 3.53
39 1.32 1.86 2.19 3.48
40 1.30 1.83 2.16 3.42
41 1.28 1.80 2.13 3.37
42 1.26 1.77 2.09 3.32
43 1.25 1.75 2.06 3.27
44 1.23 1.72 2.03 3.22
45 1.21 1.70 2.00 3.18
46 1.19 1.67 1.98 3.13
47 1.18 1.65 1.95 3.09
48 1.16 1.63 1.92 3.05
49 1.14 1.61 1.90 3.01
50 1.13 1.59 1.87 2.97
51 1.11 1.57 1.85 2.93
52 1.10 1.55 1.82 2.89
53 1.09 1.53 1.80 2.85
54 1.07 1.51 1.78 2.82
55 1.06 1.49 1.76 2.79
56 1.05 1.47 1.74 2.75
57 1.04 1.45 1.72 2.72
58 1.02 1.44 1.70 2.69
59 1.01 1.42 1.68 2.66
60 1.00 1.40 1.66 2.63

Time Intensity Frequency Tabulation
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 096895001 Everbrook Academy - Parker  12/23/2020

Lot 6 Parker and Pine

Proposed Site Area (sf) Area (Ac) Landscape Roof Pavement IWEIGHTED C5 C10 C100

5 12,344 0.28 5,173      -       7,170.71            58.93% 0.56 0.64 0.78

10 14,402 0.33 -          14,402 -                    90.00% 0.83 0.87 0.91

15 22,702 0.52 3,775      -       18,926.53          83.70% 0.78 0.82 0.89

Total 49,447 1.14 8948 14402 26097 79.35% 0.74 0.79 0.87

Offsite Basins Area (sf) Area (Ac) Landscape Roof Pavement IWEIGHTED C5 C10 C100

OS 1 703 0.02 609         -       94.39                 15.16% 0.18 0.32 0.58

OS 2 5,267 0.12 4,388      -       878.78               18.35% 0.21 0.34 0.59

OS 3 4,713 0.11 2,347      -       2,366.72            51.21% 0.50 0.58 0.74

Total 10,683 0.25 7,344      -       3,340                 32.64% 0.34 0.45 0.66

Land Use I C5 C100

Lawns 2% 0.07 0.52

Roof 90% 0.83 0.91

Paved Streets 100% 0.92 0.96

*Hydraulic Soil Group C
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 096895001 Everbrook Academy - Parker  12/23/2020

Lot 6 Parker and Pine
2-Year Design Storm Runoff Calculations

(Rational Method Procedure)

DRAIN AREA RUNOFF T(c) C x A I Q

BASIN ac. COEFF min in/hr cfs

5 0.28 0.56 5.0 0.1598 3.50 0.56

10 0.33 0.83 5.0 0.2744 3.50 0.96

15 0.52 0.78 5.0 0.4058 3.50 1.42

OS 1 0.02 0.18 5.0 0.0030 3.50 0.01

OS 2 0.12 0.21 5.0 0.0256 3.50 0.09

OS 3 0.11 0.50 5.0 0.0538 3.50 0.19

5-Year Design Storm Runoff Calculations

(Rational Method Procedure)

DRAIN AREA RUNOFF T(c) C x A I Q

BASIN ac. COEFF min in/hr cfs

5 0.28 0.64 5.0 0.1809 4.9 0.88

10 0.33 0.87 5.0 0.2876 4.9 1.40

15 0.52 0.82 5.0 0.4275 4.9 2.07

OS 1 0.02 0.32 5.0 0.0051 4.85 0.02

OS 2 0.12 0.34 5.0 0.0411 4.85 0.20

OS 3 0.11 0.58 5.0 0.0629 4.85 0.31

100-Year Design Storm Runoff Calculations

(Rational Method Procedure)

DRAIN AREA RUNOFF T(c) C x A I Q

BASIN ac. COEFF min in/hr cfs

5 0.28 0.78 5.0 0.2198 9.00 1.98

10 0.33 0.91 5.0 0.3009 9.00 2.71

15 0.52 0.89 5.0 0.4622 9.00 4.16

OS 1 0.02 0.58 5.0 0.0093 9.00 0.08

OS 2 0.12 0.59 5.0 0.0718 9.00 0.65

OS 3 0.11 0.74 5.0 0.0802 9.00 0.72

BASIN INFORMATION DIRECT RUNOFF

BASIN INFORMATION DIRECT RUNOFF

BASIN INFORMATION DIRECT RUNOFF
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 096895001 Everbrook Academy - Parker  12/23/2020

Lot 6 Parker and Pine

Drainage Basin Area (Ac) Q5 (CFS) Q100 (CFS)

5 0.28 0.88 1.98

10 0.33 1.40 2.71

15 0.52 2.07 4.16
Total 1.14 4.35 8.85

Drainage Basin Area (Ac) Q5 (CFS) Q100 (CFS)

OS 1 0.02 0.02 0.08

OS 2 0.12 0.20 0.65

OS 3 0.11 0.30518 0.72
Total 0.25 0.52943 1.45

Offsite Runoff Summary

Direct Runoff Summary
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Profile Report
Engineering Profile - Roof Drain to EX MH (Lot 6.stsw)

5,785.00

5,790.00

5,795.00

-0+50 0+00 0+50 1+00 1+50 2+00 2+50 3+00 3+50

Station (ft)

E
le

va
tio

n 
(ft

)

EXISTING 5' DIA MH (STRM)
Rim: 5,791.53 ft
Invert: 5,785.12 ft

CB-3
Rim: 5,790.85 ft
Invert: 5,790.48 ft

STRM - 4
Rim: 5,790.12 ft
Invert: 5,786.32 ftSTRM - 3 (STRM)

Invert: 5,787.80 ft

STRM - 7 (STRM)
Invert: 5,789.74 ft

PIPE -27 (STRM): 9.5 ft @
 0.061 ft/ft

 PVC

PIPE -30 (STRM): 69.9 ft @ 0.010 ft/ft Concrete
PIPE -29 (STRM): 83.0 ft @ 0.012 ft/ft PVC

PIPE -28 (STRM): 164.8 ft @ 0.012 ft/ft PVC
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Profile Report
Engineering Profile - Roof Drain to STRM - 1 (Lot 6.stsw)

5,785.00

5,790.00

5,795.00

-0+50 0+00 0+50 1+00 1+50

Station (ft)
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le
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tio

n 
(ft

)

CB-4
Rim: 5,790.85 ft
Invert: 5,790.48 ft
STRM - 9 (STRM)
Invert: 5,789.82 ft

59 (STRM)
Invert: 5,789.56 ft

43 (STRM)
Invert: 5,785.64 ft

PIPE -36 (STRM): 10.3 ft @
 0.046 ft/ft

 PVC
PIPE -37 (1) (STRM): 71.3 ft @ 0.041 ft/ft

 PVCPIPE -37 (STRM): 51.3 ft @ 0.005 ft/ft PVC
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Profile Report
Engineering Profile - Roof Drain to STRM - 6  (Lot 6.stsw)

5,785.00

5,790.00

5,795.00

-0+50 0+00 0+50 1+00 1+50 2+00 2+50

Station (ft)

E
le

va
tio

n 
(ft

)

CB-2
Rim: 5,790.80 ft
Invert: 5,790.43 ft

41 (STRM)
Invert: 5,786.02 ft

STRM - 6 (STRM)
Invert: 5,787.78 ft

STRM - 5 (STRM)
Invert: 5,789.02 ft

52 (STRM)
Invert: 5,789.20 ftSTRM - 8 (STRM)

Invert: 5,790.20 ft

PIPE -32 (STRM): 58.8 ft @ 0.014 ft/ft PVC

P
IP

E
 -3 1 (S

TR
M

): 4.0
 ft @

 0.014 f t/ft
 P

V
C

PIPE -35 (STRM): 74.1 ft @ 0.014 ft/ft PVC
PIPE -34 (STRM): 73.0 ft @ 0.014 ft/ft PVC

PIPE -33 (STRM): 10.8 ft @ 0.015 ft/ft
 PVC
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Profile Report
Engineering Profile - STRM-1 to EX MH (Lot 6.stsw)

5,785.00

5,790.00

5,795.00

-0+50 0+00 0+50 1+00 1+50 2+00 2+50 3+00 3+50

Station (ft)

E
le

va
tio

n 
(ft

)

EXISTING 5' DIA MH (STRM)
Rim: 5,791.53 ft
Invert: 5,785.12 ftSTRM - 1

Rim: 5,790.56 ft
Invert: 5,787.15 ft

42 (STRM)
Invert: 5,785.69 ft

41 (STRM)
Invert: 5,786.02 ft

STRM - 2 (STRM)
Invert: 5,785.39 ft

43 (STRM)
Invert: 5,785.64 ft

PIPE -22 (STRM): 114.4 ft @ 0.005 ft/ft HDPE PIPE -26 (STRM): 57.9 ft @ 0.005 ft/ft PVC

PIPE -25 (STRM): 54.4 ft @ 0.005 ft/ft HDPE

PIPE -24 (STRM): 11.1 ft @ 0.005 ft/ft HDPE

PIPE -23 (STRM): 70.9 ft @ 0.005 ft/ft HDPE
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Profile Report
Engineering Profile - Roof Drain to EX MH (Lot 6.stsw)
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)

EXISTING 5' DIA MH (STRM)
Rim: 5,791.53 ft
Invert: 5,785.12 ft

CB-3
Rim: 5,790.85 ft
Invert: 5,790.48 ft

STRM - 4
Rim: 5,790.12 ft
Invert: 5,786.32 ftSTRM - 3 (STRM)

Invert: 5,787.80 ft

STRM - 7 (STRM)
Invert: 5,789.74 ft

PIPE -27 (STRM): 9.5 ft @
 0.061 ft/ft

 PVC

PIPE -30 (STRM): 69.9 ft @ 0.010 ft/ft Concrete
PIPE -29 (STRM): 83.0 ft @ 0.012 ft/ft PVC

PIPE -28 (STRM): 164.8 ft @ 0.012 ft/ft PVC
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Profile Report
Engineering Profile - Roof Drain to STRM - 1 (Lot 6.stsw)
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5,790.00

5,795.00
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CB-4
Rim: 5,790.85 ft
Invert: 5,790.48 ft

STRM - 9 (STRM)
Invert: 5,786.26 ft

59 (STRM)
Invert: 5,786.00 ft

43 (STRM)
Invert: 5,785.64 ft

PIPE -36 (STRM): 10.3 ft @
 0.046 ft/ft

 PVC
PIPE -37 (1) (STRM): 71.3 ft @ 0.041 ft/ft

 PVCPIPE -37 (STRM): 51.3 ft @ 0.005 ft/ft PVC
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Profile Report
Engineering Profile - Roof Drain to STRM - 6  (Lot 6.stsw)
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)

CB-2
Rim: 5,790.80 ft
Invert: 5,790.43 ft

41 (STRM)
Invert: 5,786.02 ft

STRM - 6 (STRM)
Invert: 5,787.78 ft

STRM - 5 (STRM)
Invert: 5,789.02 ft

52 (STRM)
Invert: 5,789.20 ftSTRM - 8 (STRM)

Invert: 5,790.20 ft

PIPE -32 (STRM): 58.8 ft @ 0.014 ft/ft PVC

P
IP
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M

): 4.0
 ft @

 0.014 f t/ft
 P
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C

PIPE -35 (STRM): 74.1 ft @ 0.014 ft/ft PVC
PIPE -34 (STRM): 73.0 ft @ 0.014 ft/ft PVC

PIPE -33 (STRM): 10.8 ft @ 0.015 ft/ft
 PVC
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Profile Report
Engineering Profile - STRM-1 to EX MH (Lot 6.stsw)

5,785.00

5,790.00

5,795.00

-0+50 0+00 0+50 1+00 1+50 2+00 2+50 3+00 3+50

Station (ft)

E
le

va
tio

n 
(ft

)

EXISTING 5' DIA MH (STRM)
Rim: 5,791.53 ft
Invert: 5,785.12 ftSTRM - 1

Rim: 5,790.56 ft
Invert: 5,787.15 ft

42 (STRM)
Invert: 5,785.69 ft

41 (STRM)
Invert: 5,786.02 ft

STRM - 2 (STRM)
Invert: 5,785.39 ft

43 (STRM)
Invert: 5,785.64 ft

PIPE -22 (STRM): 114.4 ft @ 0.005 ft/ft HDPE PIPE -26 (STRM): 57.9 ft @ 0.005 ft/ft PVC

PIPE -25 (STRM): 54.4 ft @ 0.005 ft/ft HDPE

PIPE -24 (STRM): 11.1 ft @ 0.005 ft/ft HDPE

PIPE -23 (STRM): 70.9 ft @ 0.005 ft/ft HDPE
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FlexTable: Conduit Table
Flow / Capacity 

(Design)
(%)

Invert 
(Stop)

(ft)

Invert 
(Start)

(ft)

Hydraulic 
Grade Line 

(Out)
(ft)

Hydraulic 
Grade Line (In)

(ft)

Headloss
(ft)

Velocity
(ft/s)

Flow
(cfs)

Capacity 
(Full Flow)

(cfs)

Slope 
(Calculated

)
(ft/ft)

Length 
(User 

Defined)
(ft)

Stop NodeStart Node

55.55,785.615,785.905,786.415,786.470.064.281.823.280.00557.9
EXISTING 
5' DIA MH 
(STRM)

STRM - 2 (STRM)

24.25,785.615,786.315,786.415,786.910.504.902.5410.510.01069.9
EXISTING 
5' DIA MH 
(STRM)

STRM - 4

33.15,785.495,785.615,786.165,786.410.256.694.3613.170.00912.6O-1EXISTING 5' DIA MH 
(STRM)

88.15,789.995,790.475,790.255,790.800.546.890.470.530.04610.3STRM - 9 
(STRM)CB-4

77.05,789.895,790.475,790.135,790.800.667.720.470.610.0619.5STRM - 7 
(STRM)CB-3

159.15,790.365,790.425,790.695,790.840.155.390.470.300.0144.0STRM - 8 
(STRM)CB-2

53.95,789.355,790.195,789.615,790.540.934.520.470.870.01458.852 (STRM)STRM - 8 (STRM)
26.95,786.585,787.155,787.075,787.540.473.530.883.270.005114.441 (STRM)STRM - 1
0.05,789.735,790.115,789.915,790.110.200.000.000.480.03710.359 (STRM)58 (STRM)

59.45,787.795,789.735,788.075,790.082.014.200.470.790.012164.8STRM - 3 
(STRM)STRM - 7 (STRM)

59.35,786.815,787.795,787.095,788.141.054.210.470.790.01283.0STRM - 4STRM - 3 (STRM)

52.95,789.195,789.355,789.465,789.700.244.590.470.890.01510.8STRM - 5 
(STRM)52 (STRM)

53.75,788.145,789.195,788.405,789.541.144.540.470.870.01473.0STRM - 6 
(STRM)STRM - 5 (STRM)

53.95,787.085,788.145,787.345,788.491.154.530.470.870.01474.141 (STRM)STRM - 6 (STRM)
41.15,786.225,786.585,786.725,787.070.353.971.353.280.00570.942 (STRM)41 (STRM)
90.55,789.565,789.825,789.915,790.190.282.990.470.520.00551.359 (STRM)STRM - 9 (STRM)
43.35,786.175,786.225,786.745,786.72-0.033.831.353.110.00511.143 (STRM)42 (STRM)

55.85,785.905,786.175,786.435,786.740.314.271.823.260.00554.4STRM - 2 
(STRM)43 (STRM)

32.05,786.675,789.565,786.865,789.913.046.660.471.470.04171.343 (STRM)59 (STRM)
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FlexTable: Conduit Table
Flow / Capacity 

(Design)
(%)

Invert 
(Stop)

(ft)

Invert 
(Start)

(ft)

Hydraulic 
Grade Line 

(Out)
(ft)

Hydraulic 
Grade Line (In)

(ft)

Headloss
(ft)

Velocity
(ft/s)

Flow
(cfs)

Capacity 
(Full Flow)

(cfs)

Slope 
(Calculated

)
(ft/ft)

Length 
(User 

Defined)
(ft)

Stop NodeStart Node

115.95,785.615,785.905,786.765,787.150.394.843.803.280.00557.9
EXISTING 
5' DIA MH 
(STRM)

STRM - 2 (STRM)

48.25,785.615,786.315,786.765,787.180.415.905.0710.510.01069.9
EXISTING 
5' DIA MH 
(STRM)

STRM - 4

67.45,785.495,785.615,786.515,786.760.268.008.8713.170.00912.6O-1EXISTING 5' DIA MH 
(STRM)

170.75,789.995,790.475,790.845,792.241.4010.430.910.530.04610.3STRM - 9 
(STRM)CB-4

149.05,789.895,790.475,791.325,792.611.2910.430.910.610.0619.5STRM - 7 
(STRM)CB-3

308.15,790.365,790.425,791.215,791.750.5410.430.910.300.0144.0STRM - 8 
(STRM)CB-2

104.45,789.355,790.195,790.305,791.210.924.630.910.870.01458.852 (STRM)STRM - 8 (STRM)
60.65,786.585,787.155,787.845,788.030.194.361.983.270.005114.441 (STRM)STRM - 1
0.05,789.735,790.115,790.025,790.110.090.000.000.480.03710.359 (STRM)58 (STRM)

115.05,787.795,789.735,788.755,791.322.564.630.910.790.012164.8STRM - 3 
(STRM)STRM - 7 (STRM)

114.85,786.815,787.795,787.465,788.751.294.630.910.790.01283.0STRM - 4STRM - 3 (STRM)

102.45,789.195,789.355,790.135,790.300.174.630.910.890.01510.8STRM - 5 
(STRM)52 (STRM)

104.05,788.145,789.195,788.995,790.131.144.630.910.870.01473.0STRM - 6 
(STRM)STRM - 5 (STRM)

104.35,787.085,788.145,787.845,788.991.154.630.910.870.01474.141 (STRM)STRM - 6 (STRM)
88.15,786.225,786.585,787.565,787.840.283.682.893.280.00570.942 (STRM)41 (STRM)

175.35,789.565,789.825,790.025,790.840.824.630.910.520.00551.359 (STRM)STRM - 9 (STRM)
92.85,786.175,786.225,787.525,787.560.043.682.893.110.00511.143 (STRM)42 (STRM)

116.45,785.905,786.175,787.155,787.520.374.843.803.260.00554.4STRM - 2 
(STRM)43 (STRM)

62.05,786.675,789.565,787.525,790.022.507.880.911.470.04171.343 (STRM)59 (STRM)
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Project:

Inlet ID:

Gutter Geometry (Enter data in the blue cells)

Maximum Allowable Width for Spread Behind Curb TBACK = 14.0 ft

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

Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.013

Height of Curb at Gutter Flow Line HCURB = 6.00 inches

Distance from Curb Face to Street Crown TCROWN = 42.0 ft

Gutter Width W = 2.00 ft

Street Transverse Slope SX = 0.024 ft/ft

Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft

Street Longitudinal Slope - Enter 0 for sump condition SO = 0.000 ft/ft

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

Minor Storm Major Storm

Max. Allowable Spread for Minor & Major Storm TMAX = 14.0 14.0 ft

Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 6.0 inches

Check boxes are not applicable in SUMP conditions

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

MAJOR STORM Allowable Capacity is based on Depth Criterion Qallow = SUMP SUMP cfs

Version 4.05  Released March 2017

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

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

Everbrook Broomfield

SB-15

UD-Inlet_v4.05.xlsm, SB-15 12/23/2020, 8:42 AM



 

Design Information (Input) MINOR MAJOR

Type of Inlet Type =

Local Depression (additional to continuous gutter depression 'a' from above) alocal = 3.00 3.00 inches

Number of Unit Inlets (Grate or Curb Opening) No = 1 1  

Water Depth at Flowline (outside of local depression) Ponding Depth = 5.4 5.4 inches

Grate Information MINOR MAJOR

Length of a Unit Grate Lo (G) = N/A N/A feet

Width of a Unit Grate Wo = N/A N/A feet

Area Opening Ratio for a Grate (typical values 0.15-0.90) Aratio = N/A N/A

Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = N/A N/A

Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = N/A N/A

Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = N/A N/A

Curb Opening Information MINOR MAJOR

Length of a Unit Curb Opening Lo (C) = 5.00 5.00 feet

Height of Vertical Curb Opening in Inches Hvert = 6.00 6.00 inches

Height of Curb Orifice Throat in Inches Hthroat = 6.00 6.00 inches

Angle of Throat (see USDCM Figure ST-5) Theta = 63.40 63.40 degrees

Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = 2.00 2.00 feet

Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = 0.10 0.10

Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = 3.60 3.60

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.67 0.67

Low Head Performance Reduction (Calculated) MINOR MAJOR

Depth for Grate Midwidth dGrate = N/A N/A ft

Depth for Curb Opening Weir Equation dCurb = 0.29 0.29 ft

Combination Inlet Performance Reduction Factor for Long Inlets RFCombination = 0.70 0.70

Curb Opening Performance Reduction Factor for Long Inlets RFCurb = 1.00 1.00

Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = N/A N/A

MINOR MAJOR

Total Inlet Interception Capacity (assumes clogged condition) Qa = 4.3 4.3 cfs

Inlet Capacity IS GOOD for Minor and Major Storms(>Q PEAK) Q PEAK REQUIRED = 2.1 4.2 cfs

CDOT Type R Curb Opening

INLET IN A SUMP OR SAG LOCATION

Version 4.05  Released March 2017

H-Vert
H-Curb

W

Lo (C)

Lo (G)

Wo

WP

CDOT Type R Curb Opening

Override Depths

UD-Inlet_v4.05.xlsm, SB-15 12/23/2020, 8:42 AM



Input

Type of Grate 18" Dome

Head (ft) 0.5

Properties

Orifice Flow Area (in) 170.74

Orifice Flow Area (ft) 1.18

Weir Flow Perimeter (in) 53.85

Weir Flow Perimeter (ft) 4.49

Solution

Capacity (cfs) 4.01

Capacity (gpm) 1799.46

REV 5.4.12

        Nyloplast Inlet Capacity Table
DISCLAIMER: SAFETY FACTORS ARE NOT INCLUDED IN THESE CALCULATIONS. ACTUAL CALCULATIONS SHOULD BE CARRIED OUT AND VERIFIED BY THE

DESIGN ENGINEER TAKING INTO ACCOUNT ALL LOCAL CONDITIONS. NYLOPLAST RECOMMENDS USING A MINIMUM SAFETY FACTOR OF 1.25 FOR PAVED

AREAS AND 2.0 FOR TURF AREAS.  ADS/NYLOPLAST IS NOT RESPONSIBLE FOR MISUSE OF THIS TOOL.
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Hydrologic Soil Group—Castle Rock Area, Colorado
(Web Soil Survey)

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

7/5/2017
Page 1 of 4
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Rating Polygons

A

A/D

B

B/D

C

C/D

D

Not rated or not available

Soil Rating Lines
A

A/D

B

B/D

C

C/D

D

Not rated or not available

Soil Rating Points
A

A/D

B

B/D

C

C/D

D

Not rated or not available

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 9, Sep 22, 2016

Soil map units are labeled (as space allows) for map scales
1:50,000 or larger.

Date(s) aerial images were photographed: Jun 10, 2014—Aug
21, 2014

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.

Hydrologic Soil Group—Castle Rock Area, Colorado
(Web Soil Survey)

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

7/5/2017
Page 2 of 4



Hydrologic Soil Group

Hydrologic Soil Group— Summary by Map Unit — Castle Rock Area, Colorado (CO622)

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

BrD Bresser sandy loam,
cool, 5 to 9 percent
slopes

B 11.2 73.8%

Lo Loamy alluvial land C 0.5 3.3%

Sa Sampson loam B 3.5 22.9%

Totals for Area of Interest 15.2 100.0%

Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are
assigned to one of four groups according to the rate of water infiltration when the
soils are not protected by vegetation, are thoroughly wet, and receive
precipitation from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when
thoroughly wet. These consist mainly of deep, well drained to excessively
drained sands or gravelly sands. These soils have a high rate of water
transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These
consist chiefly of moderately deep or deep, moderately well drained or well
drained soils that have moderately fine texture to moderately coarse texture.
These soils have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These soils have a slow rate of
water transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell
potential, soils that have a high water table, soils that have a claypan or clay
layer at or near the surface, and soils that are shallow over nearly impervious
material. These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is
for drained areas and the second is for undrained areas. Only the soils that in
their natural condition are in group D are assigned to dual classes.

Hydrologic Soil Group—Castle Rock Area, Colorado Web Soil Survey

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

7/5/2017
Page 3 of 4



Rating Options

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified

Tie-break Rule: Higher

Hydrologic Soil Group—Castle Rock Area, Colorado Web Soil Survey

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

7/5/2017
Page 4 of 4
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FINAL DRAINAGE REPORT AMENDMENT
To: Town of Parker

From: Dan Skeehan, P.E.
Kimley-Horn and Associates, Inc

Date: April 19, 2021

Subject: Parker and Pine Multi-Family Final Drainage Report Amendment
Lots 1 -3, Tract A-B-C, Parker and Pine Filing 2

Kimley-Horn and Associates, Inc. (Kimley-Horn) is submitting this Final Drainage Report Amendment for the above
referenced project as required by the Town of Parker for Construction Development approval.  The purpose of this
letter is to demonstrate that the proposed improvements for this project will improve the existing drainage
conditions for the overall development site to account for un-detained flows from future lot development. The
previously approved drainage reports for the development are below:

· “Parker and Pine Filing No. 1 - Final Drainage Report” prepared by Kimley-Horn and Associates, Inc.
Dated April 2020 (the “Existing Report”)

· “Parker Auto Plaza Final Drainage Report” prepared by Kiowa Engineering Corporation dated July 12,
2004 (the “Master Report”)

PROJECT DESCRIPTION
The proposed multifamily development on Lots 1, 2, and 3, Parker and Pine Filing 2 (the “Site”) is located near the
corner of Pine Lane and Parker Road in the Town of Parker, Colorado (“the Town”). The project is the second
phase in a multi-phase mixed used development.  As part of phase 1, the overall developer graded the site,
installed private drives and utility mains across the site, and made improvements to the existing shared detention
pond.  The multi-family project consists of a development plan of three vacant parcels consisting of approximately
6.44 acres and includes site grading, utility service installation, new building construction, parking and sidewalk
improvements, and landscaping. The site is bordered to the north by undeveloped lots and a private drive, east by
undeveloped lots and a private drive, south by Baldwin Gulch and an existing detention pond, and west by Twenty
Mile Road.

EXISTING DRAINAGE INFORMATION
Per the “Parker and Pine Filing No. 1 - Final Drainage Report,” the existing overall development consists of interior
streets, vacant lots with native seeding, and utility mains including storm sewer infrastructure intended to convey
flows for the phased site development.

The overall development project provided water quality treatment by means of modifying the existing water quality
outlet structure and detention through the existing surface detention pond for most of the site. The detention pond
outfalls to Baldwin Gulch. Improvements to the regional pond constructed during the overall development project
included forebays, trickle channels, and an access road.

The overall development project was divided into twenty-two (22) sub-basins, sub-basins 1.1 through 20.0.
Ultimately the developed runoff is conveyed downstream to the existing detention pond for sub-basins 1.1 through
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18.0. Sub-basins 19.0 and 20.0 bypass the regional pond and account for 1.00 CFS of un-detained flows. With
the previously calculated 100-year peak discharge rate of the regional pond equal to 9.70 CFS, the total 100-year
peak discharge rate for the overall development is 10.70 CFS.

The Master Report had a regional pond peak discharge rate of 13.1 CFS in the 100-year storm event. Pond
discharge calculations were included in the Existing Report to demonstrate the 100-year storm event peak
discharge rate did not exceeded the Master Report peak discharge rate.

Per discussions with Town Staff, it was determined that the Existing Report peak discharge is the governing historic
peak discharge rate for the development. Therefore, the Existing Report required this amendment to account for
the un-detained flows for the all lots in the overall development. The maximum proposed 100-year design
discharge rate for the overall development (90% of the historical peak discharge rate of 10.70 CFS) is therefore
9.63 CFS. Further information regarding the detention calculations and drainage patterns can be found in the
Existing Report and Master Report provided in Appendix B.

PROPOSED DRAINAGE INFORMATION
Drainage patterns proposed in the Existing Report were utilized for this Final Drainage Report Amendment. This
amendment proposes to replace the existing outlet orifice plate and restrictor plate to optimize the regional pond
outlet structure design. The proposed changes result in a lower 100-year peak discharge rate for the overall
development regional pond therefore provide additional compensatory storage for future lot development. With
the 100-year design peak discharge rate calculated as 5.50 CFS, a net flow of 4.13 CFS can be utilized for un-
detained flows of future lot build outs in the overall development. Pond discharge calculations from the Existing
Report and the Existing Report Amendment can be found in Appendix A and B. The Master Report pond
discharge calculations can be found in Appendix B.

This Final Drainage Report Amendment proposes modifications to the regional pond outlet structure from the
Existing Report and will be completed as part of the Multi-Family development construction. Table 1 below
demonstrates that the compensatory storage requirements are maximized for the overall development.

Table 1: Peak Discharge Rate Comparison

Master
Report

Existing
Report

Existing Report
Amendment

Regional Pond Peak Discharge Rate 13.1 CFS 9.70 CFS 4.50 CFS
Un-detained Flows for 100-Year Storm Event N/A 1.00 CFS 1.00 CFS
Total Peak Discharge Rate 13.1 CFS 10.70 CFS 5.50 CFS
Net Compensatory Storage * N/A N/A 4.13 CFS
*Net compensatory storage is calculated by subtracting the 90% historical peak
discharge rate (9.63 CFS) by the total design peak discharge rate
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CONCLUSION
This Final Drainage Report Amendment proposes to reduce the 100-year peak discharge rate for the overall
development. Our design conforms to the Existing Report and maintains the existing drainage patterns therein.

APPENDICES:
- Appendix A: Detention Basin Calculations
- Appendix B: Parker and Pine Filing No. 1 – Final Drainage Report

o Includes “Parker Auto Plaza Final Drainage Report” prepared by Kiowa Engineering Corporation
dated July 12, 2004 as an appendix

_______________________________________
By: Daniel L. Skeehan, P.E.
Licensed Professional Engineer
State of Colorado No. 46391



Page 4

kimley-horn.com 4582 South Ulster Street, Suite 1500, Denver, Colorado, 80237 303 228 2300

APPENDIX A



Project:

Basin ID:

Depth Increment = ft

Watershed Information Top of Micropool -- 0.00 -- -- -- 211 0.005

Selected BMP Type = EDB 5778.1 -- 0.10 -- -- -- 224 0.005 22 0.000

Watershed Area = 15.95 acres 5778.2 -- 0.20 -- -- -- 236 0.005 45 0.001

Watershed Length = 1,100 ft Note: Lc/L Ratio > 0.9 5778.3 -- 0.30 -- -- -- 248 0.006 69 0.002
Watershed Length to Centroid = 5,500 ft Lc / L Ratio = 5 5778.4 -- 0.40 -- -- -- 376 0.009 100 0.002

Watershed Slope = 0.030 ft/ft 5778.5 -- 0.50 -- -- -- 510 0.012 144 0.003
Watershed Imperviousness = 85.00% percent 5778.6 -- 0.60 -- -- -- 649 0.015 202 0.005

Percentage Hydrologic Soil Group A = 0.0% percent 5778.7 -- 0.70 -- -- -- 790 0.018 274 0.006
Percentage Hydrologic Soil Group B = 100.0% percent 5778.8 -- 0.80 -- -- -- 951 0.022 361 0.008

Percentage Hydrologic Soil Groups C/D = 0.0% percent 5778.9 -- 0.90 -- -- -- 1,189 0.027 468 0.011
Target WQCV Drain Time = 40.0 hours 5779 -- 1.00 -- -- -- 1,534 0.035 605 0.014

Location for 1-hr Rainfall Depths = Parker - Town Hall 5779.1 -- 1.10 -- -- -- 2,146 0.049 789 0.018
5779.2 -- 1.20 -- -- -- 2,815 0.065 1,037 0.024
5779.3 -- 1.30 -- -- -- 3,422 0.079 1,348 0.031

Optional User Overrides 5779.4 -- 1.40 -- -- -- 4,208 0.097 1,730 0.040
Water Quality Capture Volume (WQCV) = 0.481 acre-feet acre-feet 5779.5 -- 1.50 -- -- -- 5,192 0.119 2,200 0.051

Excess Urban Runoff Volume (EURV) = 1.512 acre-feet acre-feet 5779.6 -- 1.60 -- -- -- 6,094 0.140 2,764 0.063
2-yr Runoff Volume (P1 = 0.99 in.) = 1.094 acre-feet 0.99 inches 5779.7 -- 1.70 -- -- -- 8,243 0.189 3,481 0.080
5-yr Runoff Volume (P1 = 1.39 in.) = 1.632 acre-feet 1.39 inches 5779.8 -- 1.80 -- -- -- 9,480 0.218 4,367 0.100

10-yr Runoff Volume (P1 = 1.64 in.) = 1.976 acre-feet 1.64 inches 5779.9 -- 1.90 -- -- -- 10,626 0.244 5,372 0.123
25-yr Runoff Volume (P1 = 1.98 in.) = 2.479 acre-feet 1.98 inches 5780 -- 2.00 -- -- -- 11,778 0.270 6,493 0.149
50-yr Runoff Volume (P1 = 2.31 in.) = 2.950 acre-feet 2.31 inches 5780.1 -- 2.10 -- -- -- 12,737 0.292 7,718 0.177
100-yr Runoff Volume (P1 = 2.6 in.) = 3.380 acre-feet 2.60 inches 5780.2 -- 2.20 -- -- -- 13,705 0.315 9,040 0.208

500-yr Runoff Volume (P1 = 3.08 in.) = 4.070 acre-feet inches 5780.3 -- 2.30 -- -- -- 14,675 0.337 10,459 0.240
Approximate 2-yr Detention Volume = 1.003 acre-feet 5780.4 -- 2.40 -- -- -- 15,613 0.358 11,974 0.275
Approximate 5-yr Detention Volume = 1.465 acre-feet 5780.5 -- 2.50 -- -- -- 16,658 0.382 13,587 0.312

Approximate 10-yr Detention Volume = 1.826 acre-feet 5780.6 -- 2.60 -- -- -- 17,823 0.409 15,311 0.352
Approximate 25-yr Detention Volume = 2.067 acre-feet 5780.7 -- 2.70 -- -- -- 18,952 0.435 17,150 0.394
Approximate 50-yr Detention Volume = 2.225 acre-feet 5780.8 -- 2.80 -- -- -- 20,076 0.461 19,102 0.439

Approximate 100-yr Detention Volume = 2.339 acre-feet 5780.9 -- 2.90 -- -- -- 21,246 0.488 21,168 0.486
5781 -- 3.00 -- -- -- 22,473 0.516 23,354 0.536

Define Zones and Basin Geometry 5781.1 -- 3.10 -- -- -- 23,443 0.538 25,649 0.589
Zone 1 Volume (WQCV) = 0.481 acre-feet 5781.2 -- 3.20 -- -- -- 24,150 0.554 28,029 0.643

Zone 2 Volume (EURV - Zone 1) = 1.031 acre-feet 5781.3 -- 3.30 -- -- -- 24,686 0.567 30,471 0.700
Zone 3 Volume (100-year - Zones 1 & 2) = 0.826 acre-feet 5781.4 -- 3.40 -- -- -- 25,083 0.576 32,959 0.757

Total Detention Basin Volume = 2.339 acre-feet 5781.5 -- 3.50 -- -- -- 25,461 0.585 35,487 0.815
Initial Surcharge Volume (ISV) = user ft 3 5781.6 -- 3.60 -- -- -- 25,835 0.593 38,051 0.874
Initial Surcharge Depth (ISD) = user ft 5781.7 -- 3.70 -- -- -- 26,210 0.602 40,654 0.933

Total Available Detention Depth (Htotal) = user ft 5781.8 -- 3.80 -- -- -- 26,589 0.610 43,294 0.994
Depth of Trickle Channel (HTC) = user ft 5781.9 -- 3.90 -- -- -- 26,948 0.619 45,970 1.055
Slope of Trickle Channel (STC) = user ft/ft 5782 -- 4.00 -- -- -- 27,305 0.627 48,683 1.118

Slopes of Main Basin Sides (Smain) = user H:V 5782.1 -- 4.10 -- -- -- 27,660 0.635 51,431 1.181
Basin Length-to-Width Ratio (RL/W) = user 5782.2 -- 4.20 -- -- -- 28,016 0.643 54,215 1.245

5782.3 -- 4.30 -- -- -- 28,373 0.651 57,035 1.309
Initial Surcharge Area (AISV) = user ft 2 5782.4 -- 4.40 -- -- -- 28,732 0.660 59,890 1.375

Surcharge Volume Length (LISV) = user ft 5782.5 -- 4.50 -- -- -- 29,093 0.668 62,781 1.441
Surcharge Volume Width (WISV) = user ft 5782.6 -- 4.60 -- -- -- 29,455 0.676 65,708 1.508

Depth of Basin Floor (HFLOOR) = user ft 5782.7 -- 4.70 -- -- -- 29,814 0.684 68,672 1.576
Length of Basin Floor (LFLOOR) = user ft 5782.8 -- 4.80 -- -- -- 30,176 0.693 71,671 1.645
Width of Basin Floor (WFLOOR) = user ft 5782.9 -- 4.90 -- -- -- 30,540 0.701 74,707 1.715

Area of Basin Floor (AFLOOR) = user ft 2 5783 -- 5.00 -- -- -- 30,906 0.710 77,780 1.786
Volume of Basin Floor (VFLOOR) = user ft 3 5783.1 -- 5.10 -- -- -- 31,273 0.718 80,888 1.857

Depth of Main Basin (HMAIN) = user ft 5783.2 -- 5.20 -- -- -- 31,652 0.727 84,035 1.929
Length of Main Basin (LMAIN) = user ft 5783.3 -- 5.30 -- -- -- 32,048 0.736 87,220 2.002
Width of Main Basin (WMAIN) = user ft 5783.4 -- 5.40 -- -- -- 32,447 0.745 90,444 2.076

Area of Main Basin (AMAIN) = user ft 2 5783.5 -- 5.50 -- -- -- 32,846 0.754 93,709 2.151
Volume of Main Basin (VMAIN) = user ft 3 5783.6 -- 5.60 -- -- -- 33,244 0.763 97,014 2.227

Calculated Total Basin Volume (Vtotal) = user acre-feet 5783.7 -- 5.70 -- -- -- 33,641 0.772 100,358 2.304
5783.8 -- 5.80 -- -- -- 34,041 0.781 103,742 2.382
5783.9 -- 5.90 -- -- -- 34,444 0.791 107,166 2.460
5784 -- 6.00 -- -- -- 35,491 0.815 110,663 2.540

5784.1 -- 6.10 -- -- -- 36,082 0.828 114,242 2.623
5784.2 -- 6.20 -- -- -- 36,644 0.841 117,878 2.706
5784.3 -- 6.30 -- -- -- 37,237 0.855 121,572 2.791
5784.4 -- 6.40 -- -- -- 37,283 0.856 125,298 2.876
5784.5 -- 6.50 -- -- -- 38,649 0.887 129,095 2.964
5784.6 -- 6.60 -- -- -- 38,861 0.892 132,970 3.053

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

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
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DETENTION BASIN STAGE-STORAGE TABLE BUILDER

Optional
Override
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Optional
Override
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Stage - Storage
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Area
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Width
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Parker Mixed-Use - Parker and Pine

MHFD-Detention, Version 4.02 (February 2020)

Example Zone Configuration (Retention Pond)

MHFD-Detention_v4-02 (Parker Pine MF UPDATE).xlsm, Basin 4/18/2021, 5:24 PM



1 User Defined Stage-Area Booleans for Message

1 Equal Stage-Area Inputs Watershed L:W
1 CountA 1 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
2.90 Zone 1 (WQCV) 2.90 Zone 1 (WQCV)
4.61 Zone 2 (EURV) 4.61 Zone 2 (EURV)
5.75 Zone 3 (100-year) 5.75 Zone 3 (100-year)

DETENTION BASIN STAGE-STORAGE TABLE BUILDER
MHFD-Detention, Version 4.02 (February 2020)
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  Project:
  Basin ID:

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

Zone 1 (WQCV) 2.90 0.481 Orifice Plate

Zone 2 (EURV) 4.61 1.031 Circular Orifice

Zone 3 (100-year) 5.75 0.826 Weir&Pipe (Rect.)

Total (all zones) 2.339
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 ft2

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
Invert of Lowest Orifice = 0.00 ft (relative to basin bottom at Stage = 0 ft) WQ Orifice Area per Row = 8.681E-03 ft2

Depth at top of Zone using Orifice Plate = 2.35 ft (relative to basin bottom at Stage = 0 ft) Elliptical Half-Width = N/A feet
Orifice Plate: Orifice Vertical Spacing = N/A inches Elliptical Slot Centroid = N/A feet

Orifice Plate: Orifice Area per Row = 1.25 sq. inches (diameter = 1-1/4 inches) Elliptical Slot Area = N/A ft2

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 1.03 2.07
Orifice Area (sq. inches) 1.25 1.25 1.25

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
Zone 2 Circular Not Selected Zone 2 Circular Not Selected

Invert of Vertical Orifice = 2.35 N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Area = 0.35 N/A ft2

Depth at top of Zone using Vertical Orifice = 4.15 N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Centroid = 0.33 N/A feet
Vertical Orifice Diameter = 8.00 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 = 4.15 N/A ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, Ht = 4.65 N/A feet
Overflow Weir Front Edge Length = 4.20 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 = 17.20 N/A
Horiz. Length of Weir Sides = 2.00 N/A feet Overflow Grate Open Area w/o Debris = 6.06 N/A ft2

Overflow Grate Open Area % = 70% N/A %, grate open area/total area Overflow Grate Open Area w/ Debris = 3.03 N/A ft2

Debris Clogging % = 50% N/A %

User Input: Outlet Pipe w/ Flow Restriction Plate (Circular Orifice, Restrictor Plate, or Rectangular Orifice) Calculated Parameters for Outlet Pipe w/ Flow Restriction Plate
Zone 3 Rectangular Not Selected Zone 3 Rectangular Not Selected

Depth to Invert of Outlet Pipe = 1.13 N/A ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = 0.35 N/A ft2

Rectangular Orifice Width = 7.25 N/A inches Outlet Orifice Centroid = 0.29 N/A feet
Rectangular Orifice Height = 7.00 inches Half-Central Angle of Restrictor Plate on Pipe = N/A N/A radians

User Input: Emergency Spillway (Rectangular or Trapezoidal) Calculated Parameters for Spillway
Spillway Invert Stage= 6.20 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 0.55 feet

Spillway Crest Length = 26.00 feet Stage at Top of Freeboard = 7.75 feet
Spillway End Slopes = 4.00 H:V Basin Area at Top of Freeboard = 0.89 acres

Freeboard above Max Water Surface = 1.00 feet Basin Volume at Top of Freeboard = 3.05 acre-ft

Max Ponding Depth of Target Storage Volume = 6.18 feet Discharge at Top of Freeboard = 25.33 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) = 0.481 1.512 1.094 1.632 1.976 2.479 2.950 3.380 4.070
Inflow Hydrograph Volume (acre-ft) = N/A N/A 1.094 1.632 1.976 2.479 2.950 3.380 4.070
CUHP Predevelopment Peak Q (cfs) = N/A N/A 0.1 1.5 2.6 5.9 8.0 10.7 14.0

OPTIONAL Override Predevelopment Peak Q (cfs) = N/A N/A
Predevelopment Unit Peak Flow, q (cfs/acre) = N/A N/A 0.01 0.09 0.16 0.37 0.50 0.67 0.87

Peak Inflow Q (cfs) = N/A N/A 10.6 15.6 18.4 25.0 29.7 34.2 41.1
Peak Outflow Q (cfs) = 0.8 4.0 1.8 2.6 3.9 4.2 4.3 4.5 13.9

Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 1.7 1.5 0.7 0.5 0.4 1.0
Structure Controlling Flow = Vertical Orifice 1 Outlet Plate 1 Vertical Orifice 1 Overflow Weir 1 Outlet Plate 1 Outlet Plate 1 Outlet Plate 1 Outlet Plate 1 Spillway

Max Velocity through Grate 1 (fps) = N/A 0.23 N/A 0.0 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 N/A N/A N/A N/A

Time to Drain 97% of Inflow Volume (hours) = 40 41 42 42 41 40 39 39 36
Time to Drain 99% of Inflow Volume (hours) = 43 46 47 48 48 48 48 49 48

Maximum Ponding Depth (ft) = 2.89 4.61 3.56 4.25 4.57 5.16 5.69 6.18 6.44
Area at Maximum Ponding Depth (acres) = 0.49 0.68 0.59 0.65 0.67 0.72 0.77 0.84 0.87

Maximum Volume Stored (acre-ft) = 0.481 1.515 0.850 1.277 1.488 1.893 2.296 2.689 2.902

DETENTION BASIN OUTLET STRUCTURE DESIGN
MHFD-Detention, Version 4.02 (February 2020)

Parker Mixed-Use - Parker and Pine

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)



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 2 1

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

Count_VertOrifice1 = 1 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) 3 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 290 Watershed Constraint Check
Count_OutletPipe2 = 0 0.50(diameter = 13/16 inch) 2 Year 357 Slope 0.030

COUNTA_2 (Standard FSD Setup)= 1 0.58(diameter = 7/8 inch) EURV 462 Shape 1.74
Hidden Parameters & Calculations 0.67(diameter = 15/16 inch) 5 Year 426

MaxPondDepth_Error? FALSE 0.76 (diameter = 1 inch) 10 Year 458 Spillway Depth
Cd_Broad-Crested Weir 3.00 0.86(diameter = 1-1/16 inches) 25 Year 517 0.55

WQ Plate Flow at 100yr depth = 0.28 0.97(diameter = 1-1/8 inches) 50 Year 570
CLOG #1= 35% 1.08(diameter = 1-3/16 inches) 100 Year 619 1 Z1_Boolean

Cdw #1 = 0.89 1.20(diameter = 1-1/4 inches) 500 Year 645 1 Z2_Boolean
Cdo #1 = 0.69 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= 0% 1.59(diameter = 1-7/16 inches) Draintime Running

Cdw #2 = #VALUE! 1.73(diameter = 1-1/2 inches) Outlet Boolean Outlet Rank Total (1 to 4)
Cdo #2 = #VALUE! 1.88(diameter = 1-9/16 inches) Vertical Orifice 1 1 1 2

Overflow Weir #2 Angle = #VALUE! 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 2 0 Max Depth
VertOrifice1 Q at 100yr depth = 3.14 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 2 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 1 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 8.00 140,000 30

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 4.00 (December 2019)
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Outflow Hydrograph Workbook Filename:

Inflow Hydrographs
The user can override the calculated inflow hydrographs from this workbook with inflow hydrographs developed in a separate program.

SOURCE CUHP CUHP CUHP CUHP CUHP CUHP CUHP CUHP CUHP
Time Interval TIME WQCV [cfs] EURV [cfs] 2 Year [cfs] 5 Year [cfs] 10 Year [cfs] 25 Year [cfs] 50 Year [cfs] 100 Year [cfs] 500 Year [cfs]

5.00  min 0:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.16 0.06 0.35
0:15:00 0.00 0.00 0.63 1.49 1.91 1.40 1.92 1.86 2.53
0:20:00 0.00 0.00 3.10 4.93 6.00 4.02 4.98 5.28 6.67
0:25:00 0.00 0.00 7.35 11.15 13.54 9.09 10.98 11.78 14.56
0:30:00 0.00 0.00 10.01 14.88 17.68 18.42 22.05 24.26 29.39
0:35:00 0.00 0.00 10.64 15.62 18.44 23.34 27.83 31.82 38.32
0:40:00 0.00 0.00 10.42 15.10 17.79 24.98 29.71 34.21 41.10
0:45:00 0.00 0.00 9.75 14.21 16.82 24.40 28.99 33.98 40.80
0:50:00 0.00 0.00 9.07 13.40 15.79 23.51 27.92 32.79 39.35
0:55:00 0.00 0.00 8.48 12.56 14.84 22.04 26.18 31.10 37.32
1:00:00 0.00 0.00 8.02 11.88 14.12 20.58 24.44 29.45 35.34
1:05:00 0.00 0.00 7.64 11.28 13.49 19.39 23.03 28.16 33.79
1:10:00 0.00 0.00 7.10 10.68 12.85 18.05 21.43 26.06 31.27
1:15:00 0.00 0.00 6.53 9.95 12.18 16.68 19.82 23.78 28.56
1:20:00 0.00 0.00 5.97 9.17 11.36 15.18 18.03 21.25 25.53
1:25:00 0.00 0.00 5.51 8.49 10.46 13.76 16.33 18.87 22.67
1:30:00 0.00 0.00 5.20 8.02 9.77 12.41 14.74 16.82 20.21
1:35:00 0.00 0.00 4.96 7.66 9.20 11.38 13.52 15.27 18.36
1:40:00 0.00 0.00 4.75 7.19 8.69 10.52 12.49 14.02 16.85
1:45:00 0.00 0.00 4.56 6.70 8.21 9.77 11.59 12.90 15.50
1:50:00 0.00 0.00 4.36 6.23 7.77 9.08 10.77 11.88 14.28
1:55:00 0.00 0.00 4.01 5.80 7.28 8.43 9.99 10.92 13.12
2:00:00 0.00 0.00 3.64 5.33 6.70 7.80 9.25 10.01 12.02
2:05:00 0.00 0.00 3.14 4.61 5.78 6.78 8.03 8.67 10.41
2:10:00 0.00 0.00 2.63 3.85 4.83 5.70 6.75 7.28 8.74
2:15:00 0.00 0.00 2.15 3.14 3.95 4.67 5.53 5.96 7.15
2:20:00 0.00 0.00 1.73 2.53 3.21 3.76 4.44 4.77 5.72
2:25:00 0.00 0.00 1.40 2.05 2.62 2.96 3.50 3.72 4.47
2:30:00 0.00 0.00 1.15 1.70 2.19 2.35 2.78 2.91 3.50
2:35:00 0.00 0.00 0.96 1.42 1.83 1.91 2.26 2.32 2.79
2:40:00 0.00 0.00 0.80 1.19 1.53 1.55 1.84 1.86 2.23
2:45:00 0.00 0.00 0.66 0.98 1.26 1.26 1.49 1.48 1.78
2:50:00 0.00 0.00 0.55 0.81 1.04 1.02 1.20 1.17 1.41
2:55:00 0.00 0.00 0.45 0.66 0.85 0.82 0.97 0.92 1.11
3:00:00 0.00 0.00 0.37 0.54 0.69 0.66 0.78 0.73 0.88
3:05:00 0.00 0.00 0.31 0.44 0.56 0.54 0.64 0.59 0.72
3:10:00 0.00 0.00 0.25 0.35 0.45 0.44 0.52 0.48 0.58
3:15:00 0.00 0.00 0.20 0.28 0.36 0.35 0.41 0.39 0.47
3:20:00 0.00 0.00 0.15 0.21 0.28 0.27 0.32 0.31 0.37
3:25:00 0.00 0.00 0.11 0.16 0.21 0.21 0.24 0.23 0.28
3:30:00 0.00 0.00 0.08 0.11 0.15 0.15 0.18 0.17 0.21
3:35:00 0.00 0.00 0.05 0.08 0.10 0.11 0.12 0.12 0.14
3:40:00 0.00 0.00 0.03 0.05 0.06 0.07 0.08 0.08 0.09
3:45:00 0.00 0.00 0.02 0.03 0.03 0.04 0.04 0.04 0.05
3:50:00 0.00 0.00 0.01 0.01 0.01 0.02 0.02 0.02 0.02
3:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01
4:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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
4:15:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:20:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:25:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:15:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:20:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:25:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

DETENTION BASIN OUTLET STRUCTURE DESIGN
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CERTIFICATION

ENGINEERS STATEMENT

This report for the final design of Parker and Pine Development 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. I understand that the Town of Parker and its designated
town authority do not and will not assume liability for drainage facilities designed by others.

              __________________________________
Signature

Daniel L. Skeehan, P.E.
___________________________________
Colorado P.E. License No. 46391

                    04/24/2020
___________________________________
Seal and Date
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VICINITY MAP

GENERAL LOCATION AND DESCRIPTION

The purpose of this report is to outline the drainage plan for the Parker and Pine Development
located between Twenty Mile Road and Parker Road, south of Pine Lane in the Town of Parker,
County of Douglas, State of Colorado (herein the “Project”).
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LOCATION

The proposed Parker and Pine Development lies within 1 parcel of land, located in the
southeast quarter of Section 9 and a part of the northeast quarter of section 16 within Township
6 South, Range 66 West of the Sixth Principal Meridian, Town of Parker, County of Douglas,
State of Colorado (see Vicinity Map). South Parker Road (State Highway No. 83) borders the
project to the east, Pine Lane borders the project to the north, and Twenty Mile Road to the
west. An existing detention pond and Baldwin Gulch abut the project to the south. The Site is
currently vacant.

DESCRIPTION OF PROPERTY

The Project Site is 15.952 acres in size, a majority of which is currently native grass and
overgrown vegetation. The project slopes from east to west from an elevation of ±5820 feet on
the east side to an elevation of ±5783 feet on the west side at a slope of about 3.5%. There is a
flat area in the southeast corner of the property at an elevation of ±5811 feet that prevents a
portion of the site from flowing west. This southeast corner of the site flows south, directly into
Baldwin Gulch.

Soils onsite are generally USCS Type BrD, Lo, and Sa as verified by the soil survey included in
Appendix A.  There are 4 existing storm sewer inlets adjacent to the property. The proposed site
conditions will convey stormwater to the existing detention pond via overland sheet flows and a
proposed underground storm drain system. Currently, there are no storm inlets or detention
facility improvements located on the site. The existing site conditions sheet flow to an existing
off-site detention basin and ultimately discharge into Baldwin Gulch.

Water quality treatment is provided by means of an extended detention basin with a water
quality outlet structure. The existing detention basin is located adjacent to Baldwin Gulch on the
southwest side of the Site. The controlled WQCV, EURV, and 100-year release will outfall to
Baldwin Gulch.

DESCRIPTION OF PROJECT

The Project involves the construction of interior streets, vacant lots with native seeding, and
utility mains including storm sewer infrastructure intended to convey flows for the phased site
development. Modifications to an existing stormwater pond south of the site to current code is
also in the scope of the project.

DRAINAGE BASINS AND SUB-BASINS

The Project falls within the limits of the “Parker Auto Plaza Final Drainage Report” (FDR),
prepared by Kiowa Engineering Corporation dated July 12, 2004 and included in Appendix F, as
part of the Parker Auto Plaza development. The Project will ensure that the requirements of the
FDR are met. For a detailed look at the requirements and how they are met, refer to the “Existing
Parker Auto Plaza Storm Sewer Requirements” of this report.

The FDR provides design for the overall development of approximately 52.7 acres. The Project
includes sub-basins 1A, 2A, 3A and 4A from the FDR which total to 13.95 acres. The drainage
map from the Parker Auto Plaza FDR is included in Appendix F. Portions of sub-basins 1C and
5C from the FDR are also included in the Project site as part of detained sub-basins. The Project
also captures offsite runoff from approximately 0.33 acres between the property line on the east
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side of the Project and the existing sidewalk in the right of way along South Parker Road. Runoff
from basins 1A-4A were planned to be conveyed to the detention basin (noted as sub-basin 5A in
the FDR) via an underground storm sewer system that has not been implemented. Sub-basins 1C
and 5C were planned to flow directly into Baldwin Gulch via grassed swales and a separate storm
sewer system. The Project detains runoff from a total of 15.81 acres, which includes the entirety of
FDR sub-basins 1A, 2A, 3A and 5A, a majority of FDR sub-basins 4A and 1C, and approximately
a third of FDR sub-basin 5C.

MAJOR DRAINAGE BASIN DESCRIPTION
Baldwin Gulch is mapped as a Zone AE, which is defined by FEMA as ‘Areas subject to
inundation by the 1-percent-annual-chance flood event determined by detailed methods’ The
existing FEMA Flood Insurance Rate Map (FIRM) is number 08035C0067G, effective date
March 16, 2016.

The current FIRM Panel shows no portion of the subject property to be located within the 100-
year floodplain; however, Baldwin Gulch is designated as a major drainageway by UDFCD.
There are no planned improvements to the existing Baldwin Gulch.

The FIRM panel referenced above is included in Appendix B1. The overall drainage basin is
mostly developed. The proposed development is ultimately tributary to Cherry Creek.  Drainage
facilities are provided to allow drainage into the detention pond on the southwest corner of the
Site and ultimately discharging into Baldwin Gulch. The proposed Site consists of twenty-two
(22) on-site drainage basins. Twenty (20) drainage basins are conveyed to the detention pond
via overland flow or by storm sewer. There are 0.34 acres of off-site runoff included within the
twenty (20) on-site basins that drain onsite and are conveyed to the existing detention pond via
storm sewer. More specifically, sub-basins 3.0, 5.0, 7.0, 8.0, and 15.0 all account for portions of
the off-site runoff totaling to 0.34 acres. Two (2) of the twenty-two (22) onsite drainage basins
(sub-basins 19.0 and 20.0) drain overland into Pine Lane and Twenty Mile Road, mimicking
conditions which currently exist onsite. One (1) of the twenty-two (22) drainage basins (sub-
basin 18.0) drains directly into Baldwin Gulch, mimicking conditions which currently exist onsite.
The existing detention pond discharges into Baldwin Gulch.

DRAINAGE DESIGN CRITERIA

REGULATIONS

There are no deviations from the Town of Parker and UDFCD floodplain regulations.

COMPLIANCE WITH TOWN’S STREAM PRESERVATION STANDARDS

There are no existing stream buffers within the Project area. Baldwin Gulch is preserved with no
drainage upgrades required to maintain compliance with Town of Parker and UDFCD
regulations.

DEVELOPMENT DESIGN CRITERIA REFERENCE AND CONSTRAINTS

The FIRM panel cited in the Major Drainage Basin Description Section shows no portion of the
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Site to be located within the 100-year floodplain. The proposed storm facilities are in compliance
with the Town of Parker Storm Drainage and Environmental Criteria Manual (the “CRITERIA”)
and the Urban Storm Drainage Criteria Manual (the “MANUAL).  Site drainage is not
significantly impacted by such constraints as utilities or existing development.

The proposed approach includes pipe flow into an existing detention pond.  Additional detail
regarding onsite drainage patterns is provided in the Drainage Facility Design Section.

HYDROLOGIC CRITERIA

The 5-year and 100-year design storm events were used in determining rainfall and runoff for
the proposed drainage system per Table 2.3 of the CRITERIA. Table 5.1 of the CRITERIA is the
source for rainfall data for the 5-year and 100-year design storm events. Design runoff was
calculated using the Rational Method for developed conditions as established in the CRITERIA
and MANUAL.  Runoff coefficients for the proposed development were determined using Table
RO-5 of the MANUAL by calculating weighted impervious values for each specific site basin. The
detention storage requirement was calculated using the same method and formulae used by
Kiowa Engineering Corporation in the Parker Auto Plaza FDR.

An existing orifice plate placed in the first bay of a drop box outlet (Figure 2 of the Parker Auto
Plaza FDR, UDFCD, Typical WQCV Outlet Structure Profiles) controls the release rate for the 10-
year event. An orifice plate mounted to the second bay wall of the detention basin outlet structure
controls the 100-year release rate. The release of flow is limited to 3.6 cubic feet per second (cfs)
in the 10-year event and 13.1 cfs in the 100-year event. Flows from this existing detention basin
discharge directly into Baldwin Gulch, and limited modifications (replacing existing orifice plate) to
the existing outlet structure are being proposed.

HYDRAULIC CRITERIA

The proposed drainage facilities are designed in accordance with the CRITERIA and MANUAL.
Floodplain identification was determined using FIRM panels by FEMA and information provided
in the CRITERIA.

Hydrologic and hydraulic calculations are summarized in Appendix D.

DRAINAGE FACILITY DESIGN

GENERAL CONCEPT

The Project consists of interior streets, vacant lots with native seeding, and utility mains
including storm sewer infrastructure intended to convey flows for the phased site development.

The Project provides water quality treatment by means of an existing water quality outlet
structure and detention through an existing surface detention pond for the entirety of the site.
The detention pond outfalls to Baldwin Gulch. Improvements to the pond will consist of a
proposed forebay, trickle channel, and access road.

The Site has been divided into twenty-two (22) sub-basins, sub-basins 1.1 through 20.0, which
represent small sub-basins that are tributary to the adjacent right-of-way and Baldwin Gulch
which mimics current site conditions. Ultimately the developed runoff is conveyed downstream
to the existing detention pond. Further information regarding the basins and drainage patterns
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can be found in Appendix C.

SUB-BASIN DESCRIPTION

Sub-basin 1.1 is 1.43 acres consisting of open lot with assumed imperviousness of 85%. Runoff
will enter Storm Stub 1.1 and be conveyed to Pond 1 through a private underground storm
sewer. The runoff coefficients for this sub-basin are 4.93 and 10.37 for the 5-year and 100-year
storm, respectively. If Storm Stub 1.1 were to plug, the runoff for the basin would flow east onto
sub-basin 9.0 and drain into inlet A04.

Sub-basin 1.2 is 1.97 acres consisting of open lot with assumed imperviousness of 85%. Runoff
will enter inlet B01 and be conveyed to Pond 1 through a private underground storm sewer. The
runoff coefficients for this sub-basin are 6.77 and 14.25 for the 5-year and 100-year storm,
respectively. If inlet B01 were to plug, the runoff for the basin would flow south onto sub-basin
13.0 and drain into inlet B00.

Sub-basin 2.0 is 0.88 acres consisting of open lot with assumed imperviousness of 85%. Runoff
will enter inlet C00.1 and be conveyed to Pond 1 through a private underground storm sewer.
The runoff coefficients for this sub-basin are 3.00 and 6.33 for the 5-year and 100-year storm,
respectively. If inlet C00.1 were to plug, the runoff for the basin would flow south onto sub-basin
10.0 and drain into inlet C00.

Sub-basin 3.0 is 1.97 acres consisting of open lot with assumed imperviousness of 85%. Runoff
will enter inlet C01.1 and be conveyed to Pond 1 through a private underground storm sewer.
The runoff coefficients for this sub-basin are 6.80 and 14.29 for the 5-year and 100-year storm,
respectively. If inlet C01.1 were to plug, the runoff for the basin would flow south and drain onto
sub-basin 11.0 and drain into inlet C01.

Sub-basin 4.1 is 1.14 acres consisting of open lot with assumed imperviousness of 85%. Runoff
will enter inlet B02 and be conveyed to Pond 1 through a private underground storm sewer. The
runoff coefficients for this sub-basin are 3.91 and 8.23 for the 5-year and 100-year storm,
respectively. If inlet B02 were to plug, the runoff for the basin would flow south onto sub-basin
16.0 and drain to inlet A01.

Sub-basin 4.2 is 0.77 acres consisting of open lot with assumed imperviousness of 85%. Runoff
will enter Storm Stub 4.2 and be conveyed to Pond 1 through a private underground storm
sewer. The runoff coefficients for this sub-basin are 2.65 and 5.56 for the 5-year and 100-year
storm, respectively. If inlet Storm Stub 4.2 were to plug, the runoff for the basin would flow south
onto sub-basin 14.0 and drain into inlet B03.

Sub-basin 5.0 is 1.13 acres consisting of open lot with assumed imperviousness of 85%. Runoff
will enter inlet B05.1 and be conveyed to Pond 1 through a private underground storm sewer.
The runoff coefficients for this sub-basin are 3.89 and 8.18 for the 5-year and 100-year storm,
respectively. If inlet B05.1 were to plug, the runoff for the basin would flow south onto sub-basin
15 and drain into inlet B05.

Sub-basin 6.0 is 2.22 acres consisting of open lot with assumed imperviousness of 85%. Runoff
will enter via a connection to manhole D01 and be conveyed to Pond 1 through a private
underground storm sewer. The runoff coefficients for this sub-basin are 7.62 and 16.06 for the
5-year and 100-year storm, respectively. If the connection to manhole D01 were to clog, the
runoff for the basin would flow south directly into Baldwin Gulch.
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Sub-basin 7.0 is 1.02 acres consisting of open lot with assumed imperviousness of 85%. Runoff
will enter inlet B07.1 and be conveyed to Pond 1 through a private underground storm sewer.
The runoff coefficients for this sub-basin are 3.48 and 7.35 for the 5-year and 100-year storm,
respectively. If inlet B07.1 were to plug, the runoff for the basin would flow south onto sub-basin
17 and drain into inlet B08.

Sub-basin 8.0 is 1.94 acres consisting of open lot with assumed imperviousness of 85%. Runoff
will enter inlet B08.1 and be conveyed to Pond 1 through a private underground storm sewer.
The runoff coefficients for this sub-basin are 6.13and 12.90 for the 5-year and 100-year storm,
respectively. If inlet B08.1 were to plug, the runoff for the basin would flow west onto sub-basin
17 and drain into inlet B08.

Sub-basin 9.0 is 0.10 acres consisting of streets, curb, and gutter. Runoff will enter inlet A04
and be conveyed to Pond 1 through a private underground storm sewer. The runoff coefficients
for this sub-basin are 0.42 and 0.81 for the 5-year and 100-year storm, respectively. If the inlet
were to plug, the runoff for the basin would flow south onto sub-basin 12 and drain into inlet
A02.

Sub-basin 10.0 is 0.16 acres consisting of streets, curb, and gutter. Runoff will enter inlet C00
and be conveyed to Pond 1 through a private underground storm sewer. The runoff coefficients
for this sub-basin are 0.65 and 1.26 for the 5-year and 100-year storm, respectively. If inlet C00
were to plug, the runoff for the basin would flow west onto sub-basin 12 and drain into inlet A02.

Sub-basin 11.0 is 0.21 acres consisting of streets, curb, and gutter. Runoff will enter inlet C01
and be conveyed to Pond 1 through a private underground storm sewer. The runoff coefficients
for this sub-basin are 0.86 and 1.66 for the 5-year and 100-year storm, respectively. If inlet C01
were to plug, the runoff for the basin would flow west onto sub-basin 10 and drain into inlet C00.

Sub-basin 12.0 is 0.14 acres consisting of streets, curb, and gutter. Runoff will enter inlet A02
and be conveyed to Pond 1 through a private underground storm sewer. The runoff coefficients
for this sub-basin are 0.57 and 1.09 for the 5-year and 100-year storm, respectively. If inlet A02
were to plug, the runoff for the basin would flow south into sub-basin 16.0 and drain into inlet
A01.

Sub-basin 13.0 is 0.08 acres consisting of streets, curb, and gutter. Runoff will enter inlet B00
and be conveyed to Pond 1 through a private underground storm sewer. The runoff coefficients
for this sub-basin are 0.32 and 0.62 for the 5-year and 100-year storm, respectively. If inlet B00
were to plug, the runoff for the basin would flow south and west onto sub-basin 19, flowing
offsite following its historic path.

Sub-basin 14.0 is 0.17 acres consisting of streets, curb, and gutter. Runoff will enter inlet B03
and be conveyed to Pond 1 through a private underground storm sewer. The runoff coefficients
for this sub-basin are 0.67 and 1.30 for the 5-year and 100-year storm, respectively. If inlet B03
were to plug, the runoff for the basin would flow west onto sub-basin 16.0 and drain into inlet
A01.

Sub-basin 15.0 is 0.18 acres consisting of streets, curb, and gutter. Runoff will enter inlet B05
and be conveyed to Pond 1 through a private underground storm sewer. The runoff coefficients
for this sub-basin are 0.72 and 1.40 for the 5-year and 100-year storm, respectively. If inlet B05
were to plug, the runoff for the basin would flow west onto sub-basin 17 and drain into inlet B08.

Sub-basin 16.0 is 0.17 acres consisting of streets, curb, and gutter. Runoff will be conveyed to
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inlet A01 and outfall into Pond 1 through future private underground storm sewer. The runoff
coefficients for this sub-basin are 0.67 and 1.30 for the 5-year and 100-year storm, respectively.
This sub-basin will sheet flow directly into Pond 1.

Sub-basin 17.0 is 0.11 acres consisting of streets, curb, and gutter. Runoff will enter inlet B08
and be conveyed to Pond 1 through a private underground storm sewer. The runoff coefficients
for this sub-basin are 0.45 and 0.87 for the 5-year and 100-year storm, respectively.

Sub-basin 18.0 is 0.39 acres consisting of landscaping. Runoff will sheet flow to Baldwin Gulch,
following its historic path. The runoff coefficients for this sub-basin are 1.59 and 3.09 for the 5-
year and 100-year storm, respectively.

Sub-basin 19.0 is 0.11 acres consisting of streets, curb, and gutter. Runoff will flow onto Twenty
Mile Road, following its historic path. The runoff coefficients for this sub-basin are 0.45 and 0.88
for the 5-year and 100-year storm, respectively.

Sub-basin 20.0 is 0.03 acres consisting of streets, curb, and gutter. Runoff will flow onto Pine
Lane, following its historic path. The runoff coefficients for this sub-basin are 0.11 and 0.22 for
the 5-year and 100-year storm, respectively.

Runoff from the proposed development will generally be collected by means of curb and gutter
in the paved driveways and access roads within each delineated basin area. The runoff
collected from each basin will be conveyed to the existing detention pond at the southwest
corner of the Site. The controlled stormwater release from the detention and water quality
structures will be conveyed through the existing outlet structure into Baldwin Gulch.
There are two (2) drainage basins (0.14 acres) of the Project Site that drain off-site, following
their historic paths. Sub-basins 19.0 & 20.0 drain into the adjacent right-of way to the North and
West. These drainage basins represent the landscape area between the perimeter buildings
and the adjacent roadways (Twenty Mile Road to the west and Pine Lane to the north).

DETAINED SUB-BASINS

Sub-Basins 1.1 – 18.0

Sub-basins 1.1-18.0 are bound between Twenty Mile Road, Pine Lane and Baldwin Gulch.
Some sub-basins being detained on-site include a total of 0.34 acres of off-site runoff. Sub-
basins 3.0, 5.0, 7.0, 8.0, and 15.0 all account for portions of the off-site runoff being detained
on-site. Each sub-basin contains a combination of paved areas, landscaping and streets.
Overland flows will be directed to catch basins throughout the site. Curb inlets and grate inlets
have been designed to accommodate the 100-yr storm. The landscaping areas overland flow to
grate inlets or curb and gutter within each respective sub-basin. Runoff from the sub-basins is
conveyed through an underground storm sewer system to the existing detention pond on the
southwest corner of the site.

Refer to Table 1 for a summary of areas and post-development flows for the detained sub-
basins.
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Table 1. Runoff Summary for All Detained Sub-Basins

Runoff Summary
BASIN ID

AREA Q5 Q100

Ac CFS CFS
            1.1 1.43 4.93  10.37
            1.2 1.97 6.77  14.25
            2.0 0.88 3.00  6.33
            3.0 1.97 6.80  14.29
            4.1 1.14 3.91  8.23
            4.2 0.77 2.65  5.56
            5.0 1.13 3.89  8.18
            6.0 2.22 7.62  16.06
            7.0 1.02 3.48  7.35
            8.0 1.94 6.13  12.90
            9.0 0.10 0.42  0.81
          10.0 0.16 0.65  1.26
          11.0 0.21 0.86  1.66
          12.0 0.14 0.57  1.09
          13.0 0.08 0.32  0.62
          14.0 0.17 0.67  1.30
          15.0 0.18 0.72  1.40
          16.0 0.17 0.67  1.30
          17.0 0.11 0.45  0.87
          18.0 0.39 1.59  3.09

UNDETAINED SUB-BASINS

Sub-Basins 19.0, and 20.0

Sub-basins 19.0, and 20.0 are a total of 0.14 acres in size and are not detained. These sub-
basins follow their historic flows onto the public right of way and into Baldwin Gulch.

Table 2. Runoff Summary for Undetained Sub-Basins

Runoff Summary
BASIN

ID
AREA Q5 Q100

Ac CFS CFS

19.0 0.11 0.45 0.88

20.0 0.03 0.11 0.22



Final Drainage Report, April 2020
Parker and Pine, Parker, CO

11

PARKER AUTO PLAZA FINAL DRAINAGE REPORT COMPLIANCE

The Parker Auto Plaza Final Drainage Report, dated July 12, 2004 was prepared as part of the
Parker Auto Plaza Development by Kiowa Engineering Corporation.

The FDR extended detention basin is sized to store 15.45 acres of a proposed 95% impervious
site. The Project extended detention basin will actually detain 15.81 acres of the proposed 85%
impervious site.

The existing detention basin was sized based on a required 10-year and 100-year capacity of
2.06 ac-ft and 2.97 ac-ft, respectively. The Project site only requires 1.26 ac-ft and 2.13 ac-ft for
the 10-year and 100-year capacities, respectively. The Project’s required volumes were
calculated to include WQCV capture volume. Based on this approach, the drainage design
provided for the Project is in keeping with the Parker Auto Plaza FDR. Appendix D5 shows the
calculations for the required 10-year and 100-year storage capacities for proposed development
configuration.

FLOODPLAIN DEVELOPMENT PERMIT

A floodplain development permit from the Town of Parker is not required.

ENVIRONMENTAL PROTECTION CRITERIA

GENERAL

The Site is influenced by Baldwin Gulch. Baldwin Gulch is in the Town of Parker and Urban
Drainage and Flood Control District jurisdictions. No impacts to threatened or endangered
species are anticipated as a result of the Project, and the Project is understood to comply with
the State and Federal environmental permitting regulations.

CONSTRUCTION BMP PLAN

Construction BMPs will be used throughout the redevelopment of the Site in order to comply
with section 8.2 of the CRITERIA. Construction BMPs implemented onsite include temporary
sediment basins, diversion ditches, silt fence and construction fence around the perimeter of the
Site, vehicle tracking control, and a concrete washout area. The full list of construction BMPs to
be implemented is shown on sheets C3.0- C3.11 of the Project’s Civil Construction Documents.

PERMANENT BMP PLAN

The permanent plan to implement BMPs was designed in accordance with section 8.3 of the
CRITERIA. For this Tier 3 redevelopment according to the CRITERIA, the primary permanent
BMP that will be implemented is the existing detention pond for the Site drainage. The pond will
satisfy the requirements for the permanent BMPs onsite.
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CONCLUSIONS

COMPLIANCE WITH STANDARDS

The drainage design presented within this report conforms to the Town of Parker Storm
Drainage and Environmental Criteria Manual. The major drainageway in the area, Baldwin
Gulch, will not be adversely affected by the Project, and the Project meets Urban Drainage and
Flood Control District requirements.

DRAINAGE CONCEPT

The drainage design discussed herein effectively controls the storm runoff from the Project by
conveying developed runoff to the detention pond at the southwest portion of the Site. The
proposed 10-year and 100-year volume requirements fall below the Parker Auto Plaza FDR’s
10-year and 100-year volume requirements, to which the existing detention pond was designed.
The existing outlet structure and release rates will not be modified as part of the proposed
development. The released drainage from the pond is carried through a storm sewer and
outfalls into Baldwin Gulch.

SEDIMENT AND EROSION CONTROL CONCEPT

The Construction BMP plans are designed to prevent erosion within the Site during and after
construction. BMPs are in place to prevent erosion during construction including a temporary
sediment basin, diversion ditch, silt fence around the perimeter of the Site, vehicle tracking
control, and a concrete washout area. The forebay structure will prevent erosion at the bottom
of the pond. Furthermore, the proposed concrete trickle channels within the pond will prevent
erosion in the permanent condition.
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APPENDIX A - HYDROLOGIC SOIL GROUP MAP
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Hydrologic Soil Group

Hydrologic Soil Group— Summary by Map Unit — Castle Rock Area, Colorado (CO622)

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

BrD Bresser sandy loam,
cool, 5 to 9 percent
slopes

B 11.2 73.8%

Lo Loamy alluvial land C 0.5 3.3%

Sa Sampson loam B 3.5 22.9%

Totals for Area of Interest 15.2 100.0%

Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are
assigned to one of four groups according to the rate of water infiltration when the
soils are not protected by vegetation, are thoroughly wet, and receive
precipitation from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when
thoroughly wet. These consist mainly of deep, well drained to excessively
drained sands or gravelly sands. These soils have a high rate of water
transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These
consist chiefly of moderately deep or deep, moderately well drained or well
drained soils that have moderately fine texture to moderately coarse texture.
These soils have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These soils have a slow rate of
water transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell
potential, soils that have a high water table, soils that have a claypan or clay
layer at or near the surface, and soils that are shallow over nearly impervious
material. These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is
for drained areas and the second is for undrained areas. Only the soils that in
their natural condition are in group D are assigned to dual classes.
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Rating Options

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified

Tie-break Rule: Higher
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APPENDIX B1 - FEMA FIRM PANEL
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APPENDIX B2 – RAINFALL DATA



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. 

  



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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APPENDIX B3 - C-VALUES



Runoff  Chapter 6 
 

 
6-10 Urban Drainage and Flood Control District August 2018 

Urban Storm Drainage Criteria Manual Volume 1 

Table 6-5.  Runoff coefficients, c 

 

2-Year 5-Year 10-Year 25-Year 50-Year 100-Year 500-Year
2% 0.01 0.01 0.01 0.01 0.04 0.13 0.27
5% 0.02 0.02 0.02 0.03 0.07 0.15 0.29

10% 0.04 0.05 0.05 0.07 0.11 0.19 0.32
15% 0.07 0.08 0.08 0.1 0.15 0.23 0.35
20% 0.1 0.11 0.12 0.14 0.2 0.27 0.38
25% 0.14 0.15 0.16 0.19 0.24 0.3 0.42
30% 0.18 0.19 0.2 0.23 0.28 0.34 0.45
35% 0.21 0.23 0.24 0.27 0.32 0.38 0.48
40% 0.25 0.27 0.28 0.32 0.37 0.42 0.51
45% 0.3 0.31 0.33 0.36 0.41 0.46 0.54
50% 0.34 0.36 0.37 0.41 0.45 0.5 0.58
55% 0.39 0.4 0.42 0.45 0.49 0.54 0.61
60% 0.43 0.45 0.47 0.5 0.54 0.58 0.64
65% 0.48 0.5 0.51 0.54 0.58 0.62 0.67
70% 0.53 0.55 0.56 0.59 0.62 0.65 0.71
75% 0.58 0.6 0.61 0.64 0.66 0.69 0.74
80% 0.63 0.65 0.66 0.69 0.71 0.73 0.77
85% 0.68 0.7 0.71 0.74 0.75 0.77 0.8
90% 0.73 0.75 0.77 0.79 0.79 0.81 0.84
95% 0.79 0.81 0.82 0.83 0.84 0.85 0.87
100% 0.84 0.86 0.87 0.88 0.88 0.89 0.9

2-Year 5-Year 10-Year 25-Year 50-Year 100-Year 500-Year
2% 0.01 0.01 0.07 0.26 0.34 0.44 0.54
5% 0.03 0.03 0.1 0.28 0.36 0.45 0.55

10% 0.06 0.07 0.14 0.31 0.38 0.47 0.57
15% 0.09 0.11 0.18 0.34 0.41 0.5 0.59
20% 0.13 0.15 0.22 0.38 0.44 0.52 0.61
25% 0.17 0.19 0.26 0.41 0.47 0.54 0.63
30% 0.2 0.23 0.3 0.44 0.49 0.57 0.65
35% 0.24 0.27 0.34 0.47 0.52 0.59 0.66
40% 0.29 0.32 0.38 0.5 0.55 0.61 0.68
45% 0.33 0.36 0.42 0.53 0.58 0.64 0.7
50% 0.37 0.4 0.46 0.56 0.61 0.66 0.72
55% 0.42 0.45 0.5 0.6 0.63 0.68 0.74
60% 0.46 0.49 0.54 0.63 0.66 0.71 0.76
65% 0.5 0.54 0.58 0.66 0.69 0.73 0.77
70% 0.55 0.58 0.62 0.69 0.72 0.75 0.79
75% 0.6 0.63 0.66 0.72 0.75 0.78 0.81
80% 0.64 0.67 0.7 0.75 0.77 0.8 0.83
85% 0.69 0.72 0.74 0.78 0.8 0.82 0.85
90% 0.74 0.76 0.78 0.81 0.83 0.84 0.87
95% 0.79 0.81 0.82 0.85 0.86 0.87 0.88
100% 0.84 0.86 0.86 0.88 0.89 0.89 0.9

Total or Effective 
% Impervious

NRCS Hydrologic Soil Group A

Total or Effective 
% Impervious

NRCS Hydrologic Soil Group B
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APPENDIX C - OVERALL DRAINAGE MAP
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APPENDIX D - RATIONAL METHOD CALCULATIONS, INLET CALCULATIONS



Job No. 096502001 Parker Pine Retail
Parker, CO

 11/5/2019
9:47 AM

Calculated By:  EZ

Rainfall Intensity

IDF - Intensity, Duration, Frequency Data

TIME 2 YR 5 YR 10 YR 100 YR
5 3.36 4.71 5.56 8.82
6 3.19 4.48 5.29 8.38
7 3.04 4.27 5.04 7.99
8 2.91 4.09 4.82 7.64
9 2.79 3.92 4.62 7.32
10 2.68 3.76 4.44 7.03
11 2.58 3.62 4.27 6.77
12 2.49 3.49 4.12 6.53
13 2.40 3.37 3.98 6.30
14 2.32 3.26 3.84 6.09
15 2.25 3.16 3.72 5.90
16 2.18 3.06 3.61 5.72
17 2.12 2.97 3.50 5.56
18 2.06 2.89 3.41 5.40
19 2.00 2.81 3.31 5.25
20 1.95 2.73 3.23 5.11
21 1.90 2.66 3.14 4.98
22 1.85 2.60 3.07 4.86
23 1.81 2.54 2.99 4.75
24 1.76 2.48 2.92 4.64
25 1.73 2.42 2.86 4.53
26 1.69 2.37 2.80 4.43
27 1.65 2.32 2.74 4.34
28 1.62 2.27 2.68 4.25
29 1.58 2.22 2.62 4.16
30 1.55 2.18 2.57 4.08
31 1.52 2.14 2.52 4.00
32 1.49 2.10 2.48 3.93
33 1.47 2.06 2.43 3.85
34 1.44 2.02 2.39 3.78
35 1.42 1.99 2.35 3.72
36 1.39 1.95 2.31 3.66
37 1.37 1.92 2.27 3.59
38 1.35 1.89 2.23 3.53
39 1.32 1.86 2.19 3.48
40 1.30 1.83 2.16 3.42
41 1.28 1.80 2.13 3.37
42 1.26 1.77 2.09 3.32
43 1.25 1.75 2.06 3.27
44 1.23 1.72 2.03 3.22
45 1.21 1.70 2.00 3.18
46 1.19 1.67 1.98 3.13
47 1.18 1.65 1.95 3.09
48 1.16 1.63 1.92 3.05
49 1.14 1.61 1.90 3.01
50 1.13 1.59 1.87 2.97
51 1.11 1.57 1.85 2.93
52 1.10 1.55 1.82 2.89
53 1.09 1.53 1.80 2.85
54 1.07 1.51 1.78 2.82
55 1.06 1.49 1.76 2.79
56 1.05 1.47 1.74 2.75
57 1.04 1.45 1.72 2.72
58 1.02 1.44 1.70 2.69
59 1.01 1.42 1.68 2.66
60 1.00 1.40 1.66 2.63

Note:

Time Intensity Frequency Tabulation

Intensity values utilized as published within the Town of Parker
Storm Drainage Criteria Manual, Table 5.1

K:\DEN_Civil\096502001 - Mixed Use Parker Rd\_Project Files\Eng\Drainage\2019_0715 - CIA Calcs.xls



Job No. 096502001 Parker Pine Retail
Parker, CO

 11/5/2019
9:47 AM

Calculated By:  EZ

TIME 2 YR 5 YR 10 YR 100 YR
5 3.36 4.71 5.56 8.82
6 3.19 4.48 5.29 8.38
7 3.04 4.27 5.04 7.99
8 2.91 4.09 4.82 7.64
9 2.79 3.92 4.62 7.32
10 2.68 3.76 4.44 7.03
11 2.58 3.62 4.27 6.77
12 2.49 3.49 4.12 6.53
13 2.40 3.37 3.98 6.30
14 2.32 3.26 3.84 6.09
15 2.25 3.16 3.72 5.90
16 2.18 3.06 3.61 5.72
17 2.12 2.97 3.50 5.56
18 2.06 2.89 3.41 5.40
19 2.00 2.81 3.31 5.25
20 1.95 2.73 3.23 5.11
21 1.90 2.66 3.14 4.98
22 1.85 2.60 3.07 4.86
23 1.81 2.54 2.99 4.75
24 1.76 2.48 2.92 4.64
25 1.73 2.42 2.86 4.53
26 1.69 2.37 2.80 4.43
27 1.65 2.32 2.74 4.34
28 1.62 2.27 2.68 4.25
29 1.58 2.22 2.62 4.16
30 1.55 2.18 2.57 4.08
31 1.52 2.14 2.52 4.00
32 1.49 2.10 2.48 3.93
33 1.47 2.06 2.43 3.85
34 1.44 2.02 2.39 3.78
35 1.42 1.99 2.35 3.72
36 1.39 1.95 2.31 3.66
37 1.37 1.92 2.27 3.59
38 1.35 1.89 2.23 3.53
39 1.32 1.86 2.19 3.48
40 1.30 1.83 2.16 3.42
41 1.28 1.80 2.13 3.37
42 1.26 1.77 2.09 3.32
43 1.25 1.75 2.06 3.27
44 1.23 1.72 2.03 3.22
45 1.21 1.70 2.00 3.18
46 1.19 1.67 1.98 3.13
47 1.18 1.65 1.95 3.09
48 1.16 1.63 1.92 3.05
49 1.14 1.61 1.90 3.01
50 1.13 1.59 1.87 2.97
51 1.11 1.57 1.85 2.93
52 1.10 1.55 1.82 2.89
53 1.09 1.53 1.80 2.85
54 1.07 1.51 1.78 2.82
55 1.06 1.49 1.76 2.79
56 1.05 1.47 1.74 2.75
57 1.04 1.45 1.72 2.72
58 1.02 1.44 1.70 2.69
59 1.01 1.42 1.68 2.66
60 1.00 1.40 1.66 2.63

Time Intensity Frequency Tabulation

K:\DEN_Civil\096502001 - Mixed Use Parker Rd\_Project Files\Eng\Drainage\2019_0715 - CIA Calcs.xls



Job No. 096502001 Parker Pine Retail
Parker, CO

11/5/2019
9:48 AM

Calculated By:  KR

Landuse I C2 C5 C10 C100

Landscape 2% 0.01 0.01 0.07 0.44
Roof 90% 0.74 0.76 0.78 0.84
Streets/Drives and Walks 100% 0.84 0.86 0.86 0.89

All Basins
Basin

Designation
ATOTAL

(AC)
ATOTAL

(SF)
ALANDSCAPE

(SF)
AROOF

(SF)
ASTREETS/DRIVES

& WALKS (SF) IWEIGHTED C2 C5 C100 DESIGN POINTINLET

1.1 1.43 62,381 9,500 0 52,881 85% 0.71 0.73 0.82
1.2 1.97 85,635 13,000 0 72,635 85% 0.71 0.73 0.82
2.0 0.88 38,143 6,000 0 32,143 85% 0.71 0.73 0.82
3.0 1.97 85,881 13,000 0 72,881 85% 0.71 0.73 0.82
4.1 1.14 49,452 7,500 0 41,952 85% 0.71 0.73 0.82
4.2 0.77 33,396 5,000 0 28,396 85% 0.72 0.73 0.82
5.0 1.13 49,201 7,500 0 41,701 85% 0.71 0.73 0.82
6.0 2.22 96,743 15,000 0 81,743 85% 0.71 0.73 0.82
7.0 1.02 44,356 7,000 0 37,356 85% 0.71 0.73 0.82
8.0 1.94 84,345 13,000 0 71,345 85% 0.71 0.73 0.82
9.0 0.10 4,470 0 0 4,470 100% 0.84 0.86 0.89

10.0 0.16 6,975 0 0 6,975 100% 0.84 0.86 0.89
11.0 0.21 9,219 0 0 9,219 100% 0.84 0.86 0.89
12.0 0.14 6,073 0 0 6,073 100% 0.84 0.86 0.89
13.0 0.08 3,465 0 0 3,465 100% 0.84 0.86 0.89
14.0 0.17 7,207 0 0 7,207 100% 0.84 0.86 0.89
15.0 0.18 7,746 0 0 7,746 100% 0.84 0.86 0.89
16.0 0.17 7,231 0 0 7,231 100% 0.84 0.86 0.89
17.0 0.11 4,854 0 0 4,854 100% 0.84 0.86 0.89
18.0 0.39 17,130 0 0 17,130 100% 0.84 0.86 0.89
19.0 0.11 4,871 0 0 4,871 100% 0.84 0.86 0.89
20.0 0.03 1,228 0 0 1,228 100% 0.84 0.86 0.89

16.30 710,001 96,500 - 613,501 87% 0.73 0.74 0.83

Detained Basins
Basin

Designation
ATOTAL

(AC)
ATOTAL

(SF)
ALANDSCAPE

(SF)
AROOF

(SF)
ADRIVES & WALKS

(SF)
IWEIGHTED C2 C5 C100

1 1.43 62,381 9,500 0 52,881 85% 0.71 0.73 0.82
2 1.97 85,635 13,000 0 72,635 85% 0.71 0.73 0.82
3 0.88 38,143 6,000 0 32,143 85% 0.71 0.73 0.82
4 1.97 85,881 13,000 0 72,881 85% 0.71 0.73 0.82
5 1.14 49,452 7,500 0 41,952 85% 0.71 0.73 0.82
6 0.77 33,396 5,000 0 28,396 85% 0.72 0.73 0.82
7 1.13 49,201 7,500 0 41,701 85% 0.71 0.73 0.82
8 2.22 96,743 15,000 0 81,743 85% 0.71 0.73 0.82
9 1.02 44,356 7,000 0 37,356 85% 0.71 0.73 0.82

10 1.94 84,345 13,000 0 71,345 85% 0.71 0.73 0.82
11 0.10 4,470 0 0 4,470 100% 0.84 0.86 0.89
12 0.16 6,975 0 0 6,975 100% 0.84 0.86 0.89
13 0.21 9,219 0 0 9,219 100% 0.84 0.86 0.89
14 0.14 6,073 0 0 6,073 100% 0.84 0.86 0.89
15 0.08 3,465 0 0 3,465 100% 0.84 0.86 0.89
16 0.17 7,207 0 0 7,207 100% 0.84 0.86 0.89
17 0.18 7,746 0 0 7,746 100% 0.84 0.86 0.89
18 0.39 17,130 0 0 17,130 100% 0.84 0.86 0.89

15.88 691,818 96,500 - 595,318 86% 0.72 0.74 0.83

Undetained Basins
Basin

Designation
ATOTAL

(AC)
ATOTAL

(SF)
ALANDSCAPE

(SF)
AROOF

(SF)
ADRIVES & WALKS

(SF)
IWEIGHTED C2 C5 C100

19 0.11 4,871 0 0 4,871 100% 0.84 0.86 0.89
20 0.03 1,228 0 0 1,228 100% 0.84 0.86 0.89

0.14 6,099 - - 6,099 100% 0.84 0.86 0.89

BASIN IMPERVIOUSNESS AND RUNOFF COEFFICIENT
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Job No. 096502001 Parker Pine Retail
Parker, CO

11/5/2019
9:48 AM

Calculated By:  KR

DESIGN DRAIN AREA AREA NRCS I C(5) Length Slope T(i) Length Slope Coefficient Velocity T(t) T(c) TOTAL L/180+10
POINT BASIN SF AC Soil Type % FT % MIN FT % FPS MIN (MIN) LENGTH

1.1 1.1 62,381 1.43 B 85% 0.73 45 2.0% 3.6 - - 20 0.0 0.0 5.0 45 10.3 5.0
1.2 1.2 85,635 1.97 B 85% 0.73 41 21.0% 1.6 450 3.1% 15 2.6 2.8 5.0 491 12.7 5.0
2.0 2.0 38,143 0.88 B 85% 0.73 40 5.6% 2.4 60 3.3% 20 3.6 0.3 5.0 100 10.6 5.0
3.0 3.0 85,881 1.97 B 85% 0.73 69 4.3% 3.5 97 1.3% 20 2.2 0.7 5.0 166 10.9 5.0
4.1 4.1 49,452 1.14 B 85% 0.73 170 7.0% 4.6 50 2.7% 20 3.3 0.3 5.0 220 11.2 5.0
4.2 4.2 33,396 0.77 B 85% 0.73 93 9.2% 3.1 163 3.7% 20 3.8 0.7 5.0 256 11.4 5.0
5.0 5.0 49,201 1.13 B 85% 0.73 0 0.0% 230 1.0% 21 2.1 1.8 5.0 230 11.3 5.0
6.0 6.0 96,743 2.22 B 85% 0.73 50 2.0% 3.8 150 3.0% 20 3.5 0.7 5.0 200 11.1 5.0
7.0 7.0 44,356 1.02 B 85% 0.73 35 1.5% 3.5 105 2.0% 20 2.8 0.6 5.0 140 10.8 5.0
8.0 8.0 84,345 1.94 B 85% 0.73 100 1.0% 6.8 10 15.0% 20 7.7 0.0 6.8 110 10.6 6.8
9.0 9.0 4,470 0.10 B 100% 0.86 101 101.0% 0.9 11 115.0% 21 22.5 0.0 5.0 112 10.6 5.0

10.0 10.0 6,975 0.16 B 100% 0.86 75 5.0% 2.2 130 2.5% 20 3.2 0.7 5.0 205 11.1 5.0
11.0 11.0 9,219 0.21 B 100% 0.86 45 4.3% 1.8 500 3.6% 20 3.8 2.2 5.0 545 13.0 5.0
12.0 12.0 6,073 0.14 B 100% 0.86 100 1.0% 4.4 10 15.0% 20 7.7 0.0 5.0 110 10.6 5.0
13.0 13.0 3,465 0.08 B 100% 0.86 101 101.0% 0.9 11 115.0% 21 22.5 0.0 5.0 112 10.6 5.0
14.0 14.0 7,207 0.17 B 100% 0.86 63 2.0% 2.8 98 0.7% 20 1.7 1.0 5.0 161 10.9 5.0
15.0 15.0 7,746 0.18 B 100% 0.86 35 17.0% 1.0 72 1.2% 20 2.2 0.5 5.0 107 10.6 5.0
16.0 16.0 7,231 0.17 B 100% 0.86 90 15.0% 1.7 50 3.0% 20 3.5 0.2 5.0 140 10.8 5.0
17.0 17.0 4,854 0.11 B 100% 0.86 90 15.0% 1.7 51 3.0% 20 3.5 0.2 5.0 141 10.8 5.0
18.0 18.0 17,130 0.39 B 100% 0.86 90 15.0% 1.7 52 3.0% 20 3.5 0.3 5.0 142 10.8 5.0
19.0 19.0 4,871 0.11 B 100% 0.86 90 15.0% 1.7 53 3.0% 20 3.5 0.3 5.0 143 10.8 5.0
20.0 20.0 1,228 0.03 B 100% 0.86 90 15.0% 1.7 54 3.0% 20 3.5 0.3 5.0 144 10.8 5.0

Watercourse Coefficient
Forest & Meadow 2.5
Fallow or Cultivation 5.0
Short Grass Pasture & Lawns 7.0
Nearly Bare Ground 10.0
Grassed Waterway 15.0
Paved Area and Shallow Gutter 20.0

INITIAL / OVERLAND TIME
T(i)SUB-BASIN DATA FINAL

T(c)
(MIN)

TRAVEL TIME
T(t)

T(c) CHECK
(URBANIZED BASINS)

Time of Concentration
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Job No. 096502001 Parker Pine Retail
Parker, CO

3/11/2020
6:03 PM

Calculated By:  DLS

DESIGN DRAIN AREA RUNOFF T(c) C x A I Q T(c) SUM I Q
POINT BASIN Ac COEFF Min In/Hr CFS Min C x A In/Hr CFS

1 1.1 1.43 0.71 5.0 1.02 3.36 3.43 5.0 1.02 3.4 3.43
1 1.2 1.97 0.71 5.0 1.40 3.36 4.71 5.0 2.4 3.4 8.14
1 2.0 0.88 0.71 5.0 0.62 3.36 2.09 5.0 3.0 3.4 10.23
1 3.0 1.97 0.71 5.0 1.41 3.36 4.73 5.0 4.5 3.4 14.96
1 4.1 1.14 0.71 5.0 0.81 3.36 2.72 5.0 5.3 3.4 17.68
1 4.2 0.77 0.72 5.0 0.549 3.36 1.84 5.0 5.8 3.4 19.53
1 5.0 1.13 0.71 5.0 0.806 3.36 2.71 5.0 6.6 3.4 22.23
1 6.0 2.22 0.71 5.0 1.580 3.36 5.30 5.0 8.2 3.4 27.54
1 7.0 1.02 0.71 5.0 0.722 3.36 2.42 5.0 8.9 3.4 29.96
1 8.0 1.94 0.71 6.8 1.379 3.09 4.26 5.0 10.3 3.4 34.59
1 9.0 0.10 0.84 5.0 0.086 3.36 0.29 5.0 10.4 3.4 34.88
1 10.0 0.16 0.84 5.0 0.135 3.36 0.45 5.0 10.5 3.4 35.33
1 11.0 0.21 0.84 5.0 0.178 3.36 0.60 5.0 10.7 3.4 35.93
1 12.0 0.14 0.84 5.0 0.117 3.36 0.39 5.0 10.8 3.4 36.32
1 13.0 0.08 0.84 5.0 0.067 3.36 0.22 5.0 10.9 3.4 36.55
1 14.0 0.17 0.84 5.0 0.139 3.36 0.47 5.0 11.0 3.4 37.01
1 15.0 0.18 0.84 5.0 0.149 3.36 0.50 5.0 11.2 3.4 37.51
1 16.0 0.17 0.84 5.0 0.139 3.36 0.47 5.0 11.3 3.4 37.98
1 17.0 0.11 0.84 5.0 0.094 3.36 0.31 5.0 11.4 3.4 38.30
1 18.0 0.39 0.84 5.0 0.330 3.36 1.11 5.0 11.7 3.4 39.41
1 19.0 0.11 0.84 5.0 0.094 3.36 0.32 5.0 11.8 3.4 39.72
1 20.0 0.03 0.84 5.0 0.024 3.36 0.08 5.0 11.9 3.4 39.80

CIA Runoff Calculations

2-Year Design Storm Runoff Calculations
(Rational Method Procedure)

TOTAL RUNOFFBASIN INFORMATION
REMARKS

DIRECT RUNOFF
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Job No. 096502001 Parker Pine Retail
Parker, CO

3/11/2020
6:03 PM

Calculated By:  DLS

DESIGN DRAIN AREA RUNOFF T(c) C x A I Q T(c) SUM I Q
POINT BASIN Ac COEFF Min In/Hr CFS Min C x A In/Hr CFS

1 1.1 1.43 0.73 5.0 1.05 4.71 4.93 5.0 1.05 4.7 4.93
1 1.2 1.97 0.73 5.0 1.44 4.71 6.77 5.0 2.5 4.7 11.71
1 2.0 0.88 0.73 5.0 0.64 4.71 3.00 5.0 3.1 4.7 14.71
1 3.0 1.97 0.73 5.0 1.44 4.71 6.80 5.0 4.6 4.7 21.50
1 4.1 1.14 0.73 5.0 0.83 4.71 3.91 5.0 5.4 4.7 25.42
1 4.2 0.77 0.73 5.0 0.56 4.71 2.65 5.0 6.0 4.7 28.07
1 5.0 1.13 0.73 5.0 0.83 4.71 3.89 5.0 6.8 4.7 31.96
1 6.0 2.22 0.73 5.0 1.62 4.71 7.62 5.0 8.4 4.7 39.58
1 7.0 1.02 0.73 5.0 0.74 4.71 3.48 5.0 9.1 4.7 43.06
1 8.0 1.94 0.73 6.8 1.41 4.34 6.13 5.0 10.5 4.7 49.72
1 9.0 0.10 0.86 5.0 0.09 4.71 0.42 5.0 10.6 4.7 50.14
1 10.0 0.16 0.86 5.0 0.14 4.71 0.65 5.0 10.8 4.7 50.79
1 11.0 0.21 0.86 5.0 0.18 4.71 0.86 5.0 11.0 4.7 51.64
1 12.0 0.14 0.86 5.0 0.12 4.71 0.57 5.0 11.1 4.7 52.21
1 13.0 0.08 0.86 5.0 0.07 4.71 0.32 5.0 11.1 4.7 52.53
1 14.0 0.17 0.86 5.0 0.14 4.71 0.67 5.0 11.3 4.7 53.20
1 15.0 0.18 0.86 5.0 0.15 4.71 0.72 5.0 11.4 4.7 53.92
1 16.0 0.17 0.86 5.0 0.14 4.71 0.67 5.0 11.6 4.7 54.60
1 17.0 0.11 0.86 5.0 0.10 4.71 0.45 5.0 11.7 4.7 55.05
1 18.0 0.39 0.86 5.0 0.34 4.71 1.59 5.0 12.0 4.7 56.64
1 19.0 0.11 0.86 5.0 0.10 4.71 0.45 5.0 12.1 4.7 57.10
1 20.0 0.03 0.86 5.0 0.02 4.71 0.11 5.0 12.1 4.7 57.21

(Rational Method Procedure)
5-Year Design Storm Runoff Calculations

BASIN INFORMATION DIRECT RUNOFF TOTAL RUNOFF
REMARKS
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Job No. 096502001 Parker Pine Retail
Parker, CO

3/11/2020
6:03 PM

Calculated By:  DLS

DESIGN DRAIN AREA RUNOFF T(c) C x A I Q T(c) SUM I Q
POINT BASIN Ac COEFF Min In/Hr CFS Min C x A In/Hr CFS

1 1.1 1.43 0.82 5.0 1.18 8.82 10.37 5.0 1.18 8.8 10.37
1 1.2 1.97 0.82 5.0 1.62 8.82 14.25 5.0 2.8 8.8 24.62
1 2.0 0.88 0.82 5.0 0.72 8.82 6.33 5.0 3.5 8.8 30.95
1 3.0 1.97 0.82 5.0 1.62 8.82 14.29 5.0 5.1 8.8 45.24
1 4.1 1.14 0.82 5.0 0.93 8.82 8.23 5.0 6.1 8.8 53.46
1 4.2 0.77 0.82 5.0 0.631 8.82 5.56 5.0 6.7 8.8 59.03
1 5.0 1.13 0.82 5.0 0.928 8.82 8.18 5.0 7.6 8.8 67.21
1 6.0 2.22 0.82 5.0 1.822 8.82 16.06 5.0 9.4 8.8 83.27
1 7.0 1.02 0.82 5.0 0.834 8.82 7.35 5.0 10.3 8.8 90.63
1 8.0 1.94 0.82 6.8 1.589 8.12 12.90 5.0 11.9 8.8 104.64
1 9.0 0.10 0.89 5.0 0.091 8.82 0.81 5.0 12.0 8.8 105.44
1 10.0 0.16 0.89 5.0 0.143 8.82 1.26 5.0 12.1 8.8 106.70
1 11.0 0.21 0.89 5.0 0.188 8.82 1.66 5.0 12.3 8.8 108.36
1 12.0 0.14 0.89 5.0 0.124 8.82 1.09 5.0 12.4 8.8 109.46
1 13.0 0.08 0.89 5.0 0.071 8.82 0.62 5.0 12.5 8.8 110.08
1 14.0 0.17 0.89 5.0 0.147 8.82 1.30 5.0 12.6 8.8 111.38
1 15.0 0.18 0.89 5.0 0.158 8.82 1.40 5.0 12.8 8.8 112.78
1 16.0 0.17 0.89 5.0 0.148 8.82 1.30 5.0 12.9 8.8 114.08
1 17.0 0.11 0.89 5.0 0.099 8.82 0.87 5.0 13.0 8.8 114.95
1 18.0 0.39 0.89 5.0 0.350 8.82 3.09 5.0 13.4 8.8 118.04
1 19.0 0.11 0.89 5.0 0.100 8.82 0.88 5.0 13.5 8.8 118.92
1 20.0 0.03 0.89 5.0 0.025 8.82 0.22 5.0 13.5 8.8 119.14

100-Year Design Storm Runoff Calculations
(Rational Method Procedure)

BASIN INFORMATION DIRECT RUNOFF TOTAL RUNOFF
REMARKS
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Project:

Basin ID:

Depth Increment = ft

Watershed Information Top of Micropool -- 0.00 -- -- -- 88 0.002

Selected BMP Type = EDB 5778 -- 1.00 -- -- -- 981 0.023 535 0.012

Watershed Area = 15.95 acres 5779 -- 2.00 -- -- -- 8,866 0.204 5,458 0.125

Watershed Length = 1,100 ft Note: Lc/L Ratio > 0.9 5780 -- 3.00 -- -- -- 18,678 0.429 19,230 0.441
Watershed Length to Centroid = 5,500 ft Lc / L Ratio = 5 5781 -- 4.00 -- -- -- 23,807 0.547 40,473 0.929

Watershed Slope = 0.030 ft/ft 5782 -- 5.00 -- -- -- 27,251 0.626 66,002 1.515
Watershed Imperviousness = 85.00% percent 5783 -- 6.00 -- -- -- 30,717 0.705 94,986 2.181

Percentage Hydrologic Soil Group A = 0.0% percent 5784 -- 7.00 -- -- -- 35,001 0.804 127,845 2.935
Percentage Hydrologic Soil Group B = 100.0% percent -- -- -- --

Percentage Hydrologic Soil Groups C/D = 0.0% 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) = 0.481 acre-feet acre-feet -- -- -- --

Excess Urban Runoff Volume (EURV) = 1.512 acre-feet acre-feet -- -- -- --
2-yr Runoff Volume (P1 = 0.99 in.) = 1.094 acre-feet 0.99 inches -- -- -- --
5-yr Runoff Volume (P1 = 1.39 in.) = 1.632 acre-feet 1.39 inches -- -- -- --

10-yr Runoff Volume (P1 = 1.64 in.) = 1.976 acre-feet 1.64 inches -- -- -- --
25-yr Runoff Volume (P1 = 1.98 in.) = 2.479 acre-feet 1.98 inches -- -- -- --
50-yr Runoff Volume (P1 = 2.31 in.) = 2.950 acre-feet 2.31 inches -- -- -- --
100-yr Runoff Volume (P1 = 2.6 in.) = 3.380 acre-feet 2.60 inches -- -- -- --

500-yr Runoff Volume (P1 = 3.08 in.) = 4.070 acre-feet inches -- -- -- --
Approximate 2-yr Detention Volume = 1.003 acre-feet -- -- -- --
Approximate 5-yr Detention Volume = 1.465 acre-feet -- -- -- --

Approximate 10-yr Detention Volume = 1.826 acre-feet -- -- -- --
Approximate 25-yr Detention Volume = 2.067 acre-feet -- -- -- --
Approximate 50-yr Detention Volume = 2.225 acre-feet -- -- -- --

Approximate 100-yr Detention Volume = 2.339 acre-feet -- -- -- --
-- -- -- --

Define Zones and Basin Geometry -- -- -- --
Zone 1 Volume (WQCV) = 0.481 acre-feet -- -- -- --

Zone 2 Volume (EURV - Zone 1) = 1.031 acre-feet -- -- -- --
Zone 3 Volume (100-year - Zones 1 & 2) = 0.826 acre-feet -- -- -- --

Total Detention Basin Volume = 2.339 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)

Parker Mixed-Use - Parker and Pine

MHFD-Detention, Version 4.02 (February 2020)

Example Zone Configuration (Retention Pond)

MHFD-Detention_v4-02.xlsm, Basin 4/24/2020, 9:41 AM



1 User Defined Stage-Area Booleans for Message

1 Equal Stage-Area Inputs Watershed L:W
1 CountA 1 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
3.10 Zone 1 (WQCV) 3.10 Zone 1 (WQCV)
5.00 Zone 2 (EURV) 5.00 Zone 2 (EURV)
6.23 Zone 3 (100-year) 6.23 Zone 3 (100-year)

DETENTION BASIN STAGE-STORAGE TABLE BUILDER
MHFD-Detention, Version 4.02 (February 2020)
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  Project:
  Basin ID:

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

Zone 1 (WQCV) 3.10 0.481 Orifice Plate

Zone 2 (EURV) 5.00 1.031 Circular Orifice

Zone 3 (100-year) 6.23 0.826 Weir&Pipe (Rect.)

Total (all zones) 2.339
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 ft2

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
Invert of Lowest Orifice = 0.00 ft (relative to basin bottom at Stage = 0 ft) WQ Orifice Area per Row = 1.056E-02 ft2

Depth at top of Zone using Orifice Plate = 3.10 ft (relative to basin bottom at Stage = 0 ft) Elliptical Half-Width = N/A feet
Orifice Plate: Orifice Vertical Spacing = 12.40 inches Elliptical Slot Centroid = N/A feet

Orifice Plate: Orifice Area per Row = 1.52 sq. inches (diameter = 1-3/8 inches) Elliptical Slot Area = N/A ft2

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 1.03 2.07
Orifice Area (sq. inches) 1.52 1.52 1.52

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
Zone 2 Circular Not Selected Zone 2 Circular Not Selected

Invert of Vertical Orifice = 3.10 N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Area = 0.35 N/A ft2

Depth at top of Zone using Vertical Orifice = 5.00 N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Centroid = 0.33 N/A feet
Vertical Orifice Diameter = 8.00 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 = 4.79 N/A ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, Ht = 6.04 N/A feet
Overflow Weir Front Edge Length = 1.00 N/A feet Overflow Weir Slope Length = 5.15 N/A feet

Overflow Weir Grate Slope = 4.00 N/A H:V Grate Open Area / 100-yr Orifice Area = 4.68 N/A
Horiz. Length of Weir Sides = 5.00 N/A feet Overflow Grate Open Area w/o Debris = 3.61 N/A ft2

Overflow Grate Open Area % = 70% N/A %, grate open area/total area Overflow Grate Open Area w/ Debris = 1.80 N/A ft2

Debris Clogging % = 50% N/A %

User Input: Outlet Pipe w/ Flow Restriction Plate (Circular Orifice, Restrictor Plate, or Rectangular Orifice) Calculated Parameters for Outlet Pipe w/ Flow Restriction Plate
Zone 3 Rectangular Not Selected Zone 3 Rectangular Not Selected

Depth to Invert of Outlet Pipe = 1.10 N/A ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = 0.77 N/A ft2

Rectangular Orifice Width = 10.10 N/A inches Outlet Orifice Centroid = 0.46 N/A feet
Rectangular Orifice Height = 11.00 inches Half-Central Angle of Restrictor Plate on Pipe = N/A N/A radians

User Input: Emergency Spillway (Rectangular or Trapezoidal) Calculated Parameters for Spillway
Spillway Invert Stage= 6.20 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 0.55 feet

Spillway Crest Length = 26.00 feet Stage at Top of Freeboard = 7.00 feet
Spillway End Slopes = 4.00 H:V Basin Area at Top of Freeboard = 0.80 acres

Freeboard above Max Water Surface = 0.25 feet Basin Volume at Top of Freeboard = 2.93 acre-ft

Max Ponding Depth of Target Storage Volume = 6.19 feet Discharge at Top of Freeboard = 71.58 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) = 0.481 1.512 1.094 1.632 1.976 2.479 2.950 3.380 4.070
Inflow Hydrograph Volume (acre-ft) = N/A N/A 1.094 1.632 1.976 2.479 2.950 3.380 4.070
CUHP Predevelopment Peak Q (cfs) = N/A N/A 0.1 1.5 2.6 5.9 8.0 10.7 14.0

OPTIONAL Override Predevelopment Peak Q (cfs) = N/A N/A
Predevelopment Unit Peak Flow, q (cfs/acre) = N/A N/A 0.01 0.09 0.16 0.37 0.50 0.67 0.87

Peak Inflow Q (cfs) = N/A N/A 10.6 15.6 18.4 25.0 29.7 34.2 41.1
Peak Outflow Q (cfs) = 0.2 2.6 1.5 2.2 3.1 6.0 8.7 9.7 18.7

Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 1.5 1.2 1.0 1.1 0.9 1.3
Structure Controlling Flow = Plate Overflow Weir 1 Vertical Orifice 1 Vertical Orifice 1 Overflow Weir 1 Overflow Weir 1 Overflow Weir 1 Outlet Plate 1 Spillway

Max Velocity through Grate 1 (fps) = N/A 0.07 N/A N/A 0.2 0.9 1.6 1.8 1.8
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) = 38 47 47 48 48 47 46 45 43
Time to Drain 99% of Inflow Volume (hours) = 40 51 51 53 53 53 53 52 52

Maximum Ponding Depth (ft) = 3.10 5.00 3.97 4.70 5.11 5.55 5.86 6.19 6.43
Area at Maximum Ponding Depth (acres) = 0.44 0.63 0.54 0.60 0.63 0.67 0.69 0.72 0.75

Maximum Volume Stored (acre-ft) = 0.485 1.515 0.913 1.325 1.584 1.871 2.076 2.316 2.485

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 4.02 (February 2020)

Parker Mixed-Use - Parker and Pine

Example Zone Configuration (Retention Pond)



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 2 1

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

Count_VertOrifice1 = 1 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) 3 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 311 Watershed Constraint Check
Count_OutletPipe2 = 0 0.50(diameter = 13/16 inch) 2 Year 398 Slope 0.030

COUNTA_2 (Standard FSD Setup)= 1 0.58(diameter = 7/8 inch) EURV 501 Shape 1.74
Hidden Parameters & Calculations 0.67(diameter = 15/16 inch) 5 Year 471

MaxPondDepth_Error? FALSE 0.76 (diameter = 1 inch) 10 Year 512 Spillway Depth
Cd_Broad-Crested Weir 3.00 0.86(diameter = 1-1/16 inches) 25 Year 556 0.55

WQ Plate Flow at 100yr depth = 0.35 0.97(diameter = 1-1/8 inches) 50 Year 587
CLOG #1= 35% 1.08(diameter = 1-3/16 inches) 100 Year 620 1 Z1_Boolean

Cdw #1 = 0.89 1.20(diameter = 1-1/4 inches) 500 Year 644 1 Z2_Boolean
Cdo #1 = 0.69 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= 0% 1.59(diameter = 1-7/16 inches) Draintime Running

Cdw #2 = #VALUE! 1.73(diameter = 1-1/2 inches) Outlet Boolean Outlet Rank Total (1 to 4)
Cdo #2 = #VALUE! 1.88(diameter = 1-9/16 inches) Vertical Orifice 1 1 1 2

Overflow Weir #2 Angle = #VALUE! 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 2 0 Max Depth
VertOrifice1 Q at 100yr depth = 2.79 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 2 0 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 1 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 8.00 130,000 80

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 4.00 (December 2019)
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Outflow Hydrograph Workbook Filename:

Inflow Hydrographs
The user can override the calculated inflow hydrographs from this workbook with inflow hydrographs developed in a separate program.

SOURCE CUHP CUHP CUHP CUHP CUHP CUHP CUHP CUHP CUHP
Time Interval TIME WQCV [cfs] EURV [cfs] 2 Year [cfs] 5 Year [cfs] 10 Year [cfs] 25 Year [cfs] 50 Year [cfs] 100 Year [cfs] 500 Year [cfs]

5.00  min 0:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.16 0.06 0.35
0:15:00 0.00 0.00 0.63 1.49 1.91 1.40 1.92 1.86 2.53
0:20:00 0.00 0.00 3.10 4.93 6.00 4.02 4.98 5.28 6.67
0:25:00 0.00 0.00 7.35 11.15 13.54 9.09 10.98 11.78 14.56
0:30:00 0.00 0.00 10.01 14.88 17.68 18.42 22.05 24.26 29.39
0:35:00 0.00 0.00 10.64 15.62 18.44 23.34 27.83 31.82 38.32
0:40:00 0.00 0.00 10.42 15.10 17.79 24.98 29.71 34.21 41.10
0:45:00 0.00 0.00 9.75 14.21 16.82 24.40 28.99 33.98 40.80
0:50:00 0.00 0.00 9.07 13.40 15.79 23.51 27.92 32.79 39.35
0:55:00 0.00 0.00 8.48 12.56 14.84 22.04 26.18 31.10 37.32
1:00:00 0.00 0.00 8.02 11.88 14.12 20.58 24.44 29.45 35.34
1:05:00 0.00 0.00 7.64 11.28 13.49 19.39 23.03 28.16 33.79
1:10:00 0.00 0.00 7.10 10.68 12.85 18.05 21.43 26.06 31.27
1:15:00 0.00 0.00 6.53 9.95 12.18 16.68 19.82 23.78 28.56
1:20:00 0.00 0.00 5.97 9.17 11.36 15.18 18.03 21.25 25.53
1:25:00 0.00 0.00 5.51 8.49 10.46 13.76 16.33 18.87 22.67
1:30:00 0.00 0.00 5.20 8.02 9.77 12.41 14.74 16.82 20.21
1:35:00 0.00 0.00 4.96 7.66 9.20 11.38 13.52 15.27 18.36
1:40:00 0.00 0.00 4.75 7.19 8.69 10.52 12.49 14.02 16.85
1:45:00 0.00 0.00 4.56 6.70 8.21 9.77 11.59 12.90 15.50
1:50:00 0.00 0.00 4.36 6.23 7.77 9.08 10.77 11.88 14.28
1:55:00 0.00 0.00 4.01 5.80 7.28 8.43 9.99 10.92 13.12
2:00:00 0.00 0.00 3.64 5.33 6.70 7.80 9.25 10.01 12.02
2:05:00 0.00 0.00 3.14 4.61 5.78 6.78 8.03 8.67 10.41
2:10:00 0.00 0.00 2.63 3.85 4.83 5.70 6.75 7.28 8.74
2:15:00 0.00 0.00 2.15 3.14 3.95 4.67 5.53 5.96 7.15
2:20:00 0.00 0.00 1.73 2.53 3.21 3.76 4.44 4.77 5.72
2:25:00 0.00 0.00 1.40 2.05 2.62 2.96 3.50 3.72 4.47
2:30:00 0.00 0.00 1.15 1.70 2.19 2.35 2.78 2.91 3.50
2:35:00 0.00 0.00 0.96 1.42 1.83 1.91 2.26 2.32 2.79
2:40:00 0.00 0.00 0.80 1.19 1.53 1.55 1.84 1.86 2.23
2:45:00 0.00 0.00 0.66 0.98 1.26 1.26 1.49 1.48 1.78
2:50:00 0.00 0.00 0.55 0.81 1.04 1.02 1.20 1.17 1.41
2:55:00 0.00 0.00 0.45 0.66 0.85 0.82 0.97 0.92 1.11
3:00:00 0.00 0.00 0.37 0.54 0.69 0.66 0.78 0.73 0.88
3:05:00 0.00 0.00 0.31 0.44 0.56 0.54 0.64 0.59 0.72
3:10:00 0.00 0.00 0.25 0.35 0.45 0.44 0.52 0.48 0.58
3:15:00 0.00 0.00 0.20 0.28 0.36 0.35 0.41 0.39 0.47
3:20:00 0.00 0.00 0.15 0.21 0.28 0.27 0.32 0.31 0.37
3:25:00 0.00 0.00 0.11 0.16 0.21 0.21 0.24 0.23 0.28
3:30:00 0.00 0.00 0.08 0.11 0.15 0.15 0.18 0.17 0.21
3:35:00 0.00 0.00 0.05 0.08 0.10 0.11 0.12 0.12 0.14
3:40:00 0.00 0.00 0.03 0.05 0.06 0.07 0.08 0.08 0.09
3:45:00 0.00 0.00 0.02 0.03 0.03 0.04 0.04 0.04 0.05
3:50:00 0.00 0.00 0.01 0.01 0.01 0.02 0.02 0.02 0.02
3:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01
4:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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
4:15:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:20:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:25:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:15:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:20:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:25:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

DETENTION BASIN OUTLET STRUCTURE DESIGN



Summary Stage-Area-Volume-Discharge Relationships
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.
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 Area Area Volume Volume Total
Outflow

[ft] [ft 2] [acres] [ft 3] [ac-ft] [cfs]

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).

DETENTION BASIN OUTLET STRUCTURE DESIGN

Stage - Storage
Description

MHFD-Detention, Version 4.02 (February 2020)



Project:
Inlet ID:

Gutter Geometry (Enter data in the blue cells)
Maximum Allowable Width for Spread Behind Curb TBACK = 0.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.000 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.012

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 13.0 ft
Gutter Width W = 1.00 ft
Street Transverse Slope SX = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.000 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.012

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 13.0 13.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 6.0 inches

Check boxes are not applicable in SUMP conditions

MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qallow = SUMP SUMP cfs

Version 4.05  Released March 2017

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)
(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Parker & Pine Retail
Inlet A04

2017_0808 UD-Inlet_v4.05.xlsm, Inlet A04 11/12/2019, 11:55 AM



Design Information (Input) MINOR MAJOR
Type of Inlet Type =
Local Depression (additional to continuous gutter depression 'a' from above) alocal = 3.00 3.00 inches
Number of Unit Inlets (Grate or Curb Opening) No = 1 1
Water Depth at Flowline (outside of local depression) Ponding Depth = 3.9 3.9 inches
Grate Information MINOR MAJOR
Length of a Unit Grate Lo (G) = N/A N/A feet
Width of a Unit Grate Wo = N/A N/A feet
Area Opening Ratio for a Grate (typical values 0.15-0.90) Aratio = N/A N/A
Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = N/A N/A
Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = N/A N/A
Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = N/A N/A
Curb Opening Information MINOR MAJOR
Length of a Unit Curb Opening Lo (C) = 5.00 5.00 feet
Height of Vertical Curb Opening in Inches Hvert = 6.00 6.00 inches
Height of Curb Orifice Throat in Inches Hthroat = 6.00 6.00 inches
Angle of Throat (see USDCM Figure ST-5) Theta = 63.40 63.40 degrees
Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = 1.00 1.00 feet
Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = 0.10 0.10
Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = 3.60 3.60
Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.67 0.67

Low Head Performance Reduction (Calculated) MINOR MAJOR
Depth for Grate Midwidth dGrate = N/A N/A ft
Depth for Curb Opening Weir Equation dCurb = 0.24 0.24 ft
Combination Inlet Performance Reduction Factor for Long Inlets RFCombination = 0.50 0.50
Curb Opening Performance Reduction Factor for Long Inlets RFCurb = 1.00 1.00
Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = N/A N/A

MINOR MAJOR

Total Inlet Interception Capacity (assumes clogged condition) Qa = 2.6 2.6 cfs
Inlet Capacity IS GOOD for Minor and Major Storms(>Q PEAK) Q PEAK REQUIRED = 0.4 0.8 cfs

CDOT Type R Curb Opening

INLET IN A SUMP OR SAG LOCATION
Version 4.05  Released March 2017

H-Vert
H-Curb

W

Lo (C)

Lo (G )

W o
WP

CDOT Type R Curb Opening

Override Depths

2017_0808 UD-Inlet_v4.05.xlsm, Inlet A04 11/12/2019, 11:55 AM



Project:
Inlet ID:

Gutter Geometry (Enter data in the blue cells)
Maximum Allowable Width for Spread Behind Curb TBACK = 0.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.000 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.012

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 13.0 ft
Gutter Width W = 1.00 ft
Street Transverse Slope SX = 0.015 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.006 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.012

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 13.0 13.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 6.0 inches

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

MINOR STORM Allowable Capacity is based on Spread Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Spread Criterion Qallow = 3.2 3.2 cfs

Version 4.05  Released March 2017

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)
(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Parker & Pine Retail
Inlet A02

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

2017_0808 UD-Inlet_v4.05.xlsm, Inlet A02 11/12/2019, 11:55 AM



Design Information (Input) MINOR MAJOR
Type of Inlet Type =
Local Depression (additional to continuous gutter depression 'a') aLOCAL = 3.0 3.0 inches
Total Number of Units in the Inlet (Grate or Curb Opening) No = 1 1
Length of a Single Unit Inlet (Grate or Curb Opening) Lo = 5.00 5.00 ft
Width of a Unit Grate (cannot be greater than W, Gutter Width) Wo = N/A N/A ft
Clogging Factor  for a Single Unit Grate (typical min. value = 0.5) Cf-G = N/A N/A
Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) Cf-C = 0.10 0.10
Street Hydraulics: OK - Q < Allowable Street Capacity' MINOR MAJOR
Total Inlet Interception Capacity Q = 0.6 1.4 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) Qb = 0.0 0.3 cfs
Capture Percentage = Qa/Qo = C% = 100 80 %

INLET ON A CONTINUOUS GRADE
Version 4.05  Released March 2017

CDOT Type R Curb OpeningCDOT Type R Curb Opening

2017_0808 UD-Inlet_v4.05.xlsm, Inlet A02 11/12/2019, 11:55 AM



Project:
Inlet ID:

Gutter Geometry (Enter data in the blue cells)
Maximum Allowable Width for Spread Behind Curb TBACK = 0.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.012

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 13.0 ft
Gutter Width W = 1.00 ft
Street Transverse Slope SX = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.000 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.012

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 13.0 13.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 6.0 inches

Check boxes are not applicable in SUMP conditions

MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qallow = SUMP SUMP cfs

Version 4.05  Released March 2017

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)
(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Parker & Pine Retail
Inlet C00

2017_0808 UD-Inlet_v4.05.xlsm, Inlet C00 11/12/2019, 11:55 AM



Design Information (Input) MINOR MAJOR
Type of Inlet Type =
Local Depression (additional to continuous gutter depression 'a' from above) alocal = 3.00 3.00 inches
Number of Unit Inlets (Grate or Curb Opening) No = 1 1
Water Depth at Flowline (outside of local depression) Ponding Depth = 3.9 3.9 inches
Grate Information MINOR MAJOR
Length of a Unit Grate Lo (G) = N/A N/A feet
Width of a Unit Grate Wo = N/A N/A feet
Area Opening Ratio for a Grate (typical values 0.15-0.90) Aratio = N/A N/A
Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = N/A N/A
Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = N/A N/A
Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = N/A N/A
Curb Opening Information MINOR MAJOR
Length of a Unit Curb Opening Lo (C) = 5.00 5.00 feet
Height of Vertical Curb Opening in Inches Hvert = 6.00 6.00 inches
Height of Curb Orifice Throat in Inches Hthroat = 6.00 6.00 inches
Angle of Throat (see USDCM Figure ST-5) Theta = 63.40 63.40 degrees
Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = 1.00 1.00 feet
Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = 0.10 0.10
Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = 3.60 3.60
Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.67 0.67

Low Head Performance Reduction (Calculated) MINOR MAJOR
Depth for Grate Midwidth dGrate = N/A N/A ft
Depth for Curb Opening Weir Equation dCurb = 0.24 0.24 ft
Combination Inlet Performance Reduction Factor for Long Inlets RFCombination = 0.50 0.50
Curb Opening Performance Reduction Factor for Long Inlets RFCurb = 1.00 1.00
Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = N/A N/A

MINOR MAJOR

Total Inlet Interception Capacity (assumes clogged condition) Qa = 2.6 2.6 cfs
Inlet Capacity IS GOOD for Minor and Major Storms(>Q PEAK) Q PEAK REQUIRED = 0.7 1.3 cfs

CDOT Type R Curb Opening

INLET IN A SUMP OR SAG LOCATION
Version 4.05  Released March 2017
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CDOT Type R Curb Opening

Override Depths

2017_0808 UD-Inlet_v4.05.xlsm, Inlet C00 11/12/2019, 11:55 AM



Project:
Inlet ID:

Gutter Geometry (Enter data in the blue cells)
Maximum Allowable Width for Spread Behind Curb TBACK = 0.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.012

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 13.0 ft
Gutter Width W = 1.00 ft
Street Transverse Slope SX = 0.028 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.000 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.012

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 13.0 13.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 6.0 inches

Check boxes are not applicable in SUMP conditions

MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qallow = SUMP SUMP cfs

Version 4.05  Released March 2017

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)
(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Parker & Pine Retail
Inlet A01

2017_0808 UD-Inlet_v4.05.xlsm, Inlet A01 11/12/2019, 11:55 AM



Design Information (Input) MINOR MAJOR
Type of Inlet Type =
Local Depression (additional to continuous gutter depression 'a' from above) alocal = 3.00 3.00 inches
Number of Unit Inlets (Grate or Curb Opening) No = 1 1
Water Depth at Flowline (outside of local depression) Ponding Depth = 5.1 5.1 inches
Grate Information MINOR MAJOR
Length of a Unit Grate Lo (G) = N/A N/A feet
Width of a Unit Grate Wo = N/A N/A feet
Area Opening Ratio for a Grate (typical values 0.15-0.90) Aratio = N/A N/A
Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = N/A N/A
Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = N/A N/A
Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = N/A N/A
Curb Opening Information MINOR MAJOR
Length of a Unit Curb Opening Lo (C) = 5.00 5.00 feet
Height of Vertical Curb Opening in Inches Hvert = 6.00 6.00 inches
Height of Curb Orifice Throat in Inches Hthroat = 6.00 6.00 inches
Angle of Throat (see USDCM Figure ST-5) Theta = 63.40 63.40 degrees
Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = 1.00 1.00 feet
Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = 0.10 0.10
Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = 3.60 3.60
Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.67 0.67

Low Head Performance Reduction (Calculated) MINOR MAJOR
Depth for Grate Midwidth dGrate = N/A N/A ft
Depth for Curb Opening Weir Equation dCurb = 0.34 0.34 ft
Combination Inlet Performance Reduction Factor for Long Inlets RFCombination = 0.65 0.65
Curb Opening Performance Reduction Factor for Long Inlets RFCurb = 1.00 1.00
Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = N/A N/A

MINOR MAJOR

Total Inlet Interception Capacity (assumes clogged condition) Qa = 4.3 4.3 cfs
Inlet Capacity IS GOOD for Minor and Major Storms(>Q PEAK) Q PEAK REQUIRED = 0.7 2.2 cfs

CDOT Type R Curb Opening

INLET IN A SUMP OR SAG LOCATION
Version 4.05  Released March 2017
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CDOT Type R Curb Opening

Override Depths

2017_0808 UD-Inlet_v4.05.xlsm, Inlet A01 11/12/2019, 11:55 AM



Project:
Inlet ID:

Gutter Geometry (Enter data in the blue cells)
Maximum Allowable Width for Spread Behind Curb TBACK = 0.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.012

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 13.0 ft
Gutter Width W = 1.00 ft
Street Transverse Slope SX = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.017 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.012

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 13.0 13.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 6.0 inches

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

MINOR STORM Allowable Capacity is based on Spread Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Spread Criterion Qallow = 8.7 8.7 cfs

Version 4.05  Released March 2017

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)
(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Parker & Pine Retail
Inlet B05

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

2017_0808 UD-Inlet_v4.05.xlsm, Inlet B05 11/12/2019, 11:55 AM



Design Information (Input) MINOR MAJOR
Type of Inlet Type =
Local Depression (additional to continuous gutter depression 'a') aLOCAL = 3.0 3.0 inches
Total Number of Units in the Inlet (Grate or Curb Opening) No = 1 1
Length of a Single Unit Inlet (Grate or Curb Opening) Lo = 5.00 5.00 ft
Width of a Unit Grate (cannot be greater than W, Gutter Width) Wo = N/A N/A ft
Clogging Factor  for a Single Unit Grate (typical min. value = 0.5) Cf-G = N/A N/A
Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) Cf-C = 0.10 0.10
Street Hydraulics: OK - Q < Allowable Street Capacity' MINOR MAJOR
Total Inlet Interception Capacity Q = 0.7 1.3 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) Qb = 0.0 0.1 cfs
Capture Percentage = Qa/Qo = C% = 100 90 %

INLET ON A CONTINUOUS GRADE
Version 4.05  Released March 2017

CDOT Type R Curb OpeningCDOT Type R Curb Opening

2017_0808 UD-Inlet_v4.05.xlsm, Inlet B05 11/12/2019, 11:55 AM



Project:
Inlet ID:

Gutter Geometry (Enter data in the blue cells)
Maximum Allowable Width for Spread Behind Curb TBACK = 0.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.012

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 13.0 ft
Gutter Width W = 1.00 ft
Street Transverse Slope SX = 0.019 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.038 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.012

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 13.0 13.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 6.0 inches

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

MINOR STORM Allowable Capacity is based on Spread Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Spread Criterion Qallow = 12.0 12.0 cfs

Version 4.05  Released March 2017

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)
(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Parker & Pine Retail
Inlet B03

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

2017_0808 UD-Inlet_v4.05.xlsm, Inlet B03 11/12/2019, 11:55 AM



Design Information (Input) MINOR MAJOR
Type of Inlet Type =
Local Depression (additional to continuous gutter depression 'a') aLOCAL = 3.0 3.0 inches
Total Number of Units in the Inlet (Grate or Curb Opening) No = 1 1
Length of a Single Unit Inlet (Grate or Curb Opening) Lo = 5.00 5.00 ft
Width of a Unit Grate (cannot be greater than W, Gutter Width) Wo = N/A N/A ft
Clogging Factor  for a Single Unit Grate (typical min. value = 0.5) Cf-G = N/A N/A
Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) Cf-C = 0.10 0.10
Street Hydraulics: OK - Q < Allowable Street Capacity' MINOR MAJOR
Total Inlet Interception Capacity Q = 0.7 1.2 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) Qb = 0.0 0.1 cfs
Capture Percentage = Qa/Qo = C% = 100 93 %

INLET ON A CONTINUOUS GRADE
Version 4.05  Released March 2017

CDOT Type R Curb OpeningCDOT Type R Curb Opening

2017_0808 UD-Inlet_v4.05.xlsm, Inlet B03 11/12/2019, 11:55 AM



Project:
Inlet ID:

Gutter Geometry (Enter data in the blue cells)
Maximum Allowable Width for Spread Behind Curb TBACK = 0.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.012

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 13.0 ft
Gutter Width W = 1.00 ft
Street Transverse Slope SX = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.000 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.012

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 13.0 13.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 9.0 inches

Check boxes are not applicable in SUMP conditions

MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qallow = SUMP SUMP cfs

Version 4.05  Released March 2017

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)
(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Parker & Pine Retail
Inlet B08

2017_0808 UD-Inlet_v4.05.xlsm, Inlet B08 11/12/2019, 11:55 AM



Design Information (Input) MINOR MAJOR
Type of Inlet Type =
Local Depression (additional to continuous gutter depression 'a' from above) alocal = 3.00 3.00 inches
Number of Unit Inlets (Grate or Curb Opening) No = 1 1
Water Depth at Flowline (outside of local depression) Ponding Depth = 3.9 3.9 inches
Grate Information MINOR MAJOR
Length of a Unit Grate Lo (G) = N/A N/A feet
Width of a Unit Grate Wo = N/A N/A feet
Area Opening Ratio for a Grate (typical values 0.15-0.90) Aratio = N/A N/A
Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = N/A N/A
Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = N/A N/A
Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = N/A N/A
Curb Opening Information MINOR MAJOR
Length of a Unit Curb Opening Lo (C) = 5.00 5.00 feet
Height of Vertical Curb Opening in Inches Hvert = 6.00 6.00 inches
Height of Curb Orifice Throat in Inches Hthroat = 6.00 6.00 inches
Angle of Throat (see USDCM Figure ST-5) Theta = 63.40 63.40 degrees
Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = 1.00 1.00 feet
Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = 0.10 0.10
Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = 3.60 3.60
Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.67 0.67

Low Head Performance Reduction (Calculated) MINOR MAJOR
Depth for Grate Midwidth dGrate = N/A N/A ft
Depth for Curb Opening Weir Equation dCurb = 0.24 0.24 ft
Combination Inlet Performance Reduction Factor for Long Inlets RFCombination = 0.50 0.50
Curb Opening Performance Reduction Factor for Long Inlets RFCurb = 1.00 1.00
Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = N/A N/A

MINOR MAJOR

Total Inlet Interception Capacity (assumes clogged condition) Qa = 2.6 2.6 cfs
Inlet Capacity IS GOOD for Minor and Major Storms(>Q PEAK) Q PEAK REQUIRED = 0.5 0.9 cfs

CDOT Type R Curb Opening

INLET IN A SUMP OR SAG LOCATION
Version 4.05  Released March 2017

H-Vert
H-Curb

W

Lo (C)

Lo (G )

W o
WP

CDOT Type R Curb Opening

Override Depths

2017_0808 UD-Inlet_v4.05.xlsm, Inlet B08 11/12/2019, 11:55 AM



Project:
Inlet ID:

Gutter Geometry (Enter data in the blue cells)
Maximum Allowable Width for Spread Behind Curb TBACK = 0.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.012

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 13.0 ft
Gutter Width W = 1.00 ft
Street Transverse Slope SX = 0.014 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.024 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.012

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 13.0 13.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 6.0 inches

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

MINOR STORM Allowable Capacity is based on Spread Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Spread Criterion Qallow = 5.9 5.9 cfs

Version 4.05  Released March 2017

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)
(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Parker & Pine Retail
Inlet B00

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

2017_0808 UD-Inlet_v4.05.xlsm, Inlet B00 11/12/2019, 11:55 AM



Design Information (Input) MINOR MAJOR
Type of Inlet Type =
Local Depression (additional to continuous gutter depression 'a') aLOCAL = 3.0 3.0 inches
Total Number of Units in the Inlet (Grate or Curb Opening) No = 1 1
Length of a Single Unit Inlet (Grate or Curb Opening) Lo = 5.00 5.00 ft
Width of a Unit Grate (cannot be greater than W, Gutter Width) Wo = N/A N/A ft
Clogging Factor  for a Single Unit Grate (typical min. value = 0.5) Cf-G = N/A N/A
Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) Cf-C = 0.10 0.10
Street Hydraulics: OK - Q < Allowable Street Capacity' MINOR MAJOR
Total Inlet Interception Capacity Q = 0.3 1.6 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) Qb = 0.0 0.6 cfs
Capture Percentage = Qa/Qo = C% = 100 72 %

INLET ON A CONTINUOUS GRADE
Version 4.05  Released March 2017

CDOT Type R Curb OpeningCDOT Type R Curb Opening

2017_0808 UD-Inlet_v4.05.xlsm, Inlet B00 11/12/2019, 11:55 AM



Project:
Inlet ID:

Gutter Geometry (Enter data in the blue cells)
Maximum Allowable Width for Spread Behind Curb TBACK = 0.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.012

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 13.0 ft
Gutter Width W = 1.00 ft
Street Transverse Slope SX = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.028 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.012

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 13.0 13.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 6.0 inches

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

MINOR STORM Allowable Capacity is based on Spread Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Spread Criterion Qallow = 11.3 11.3 cfs
Minor storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'
Major storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'

Version 4.05  Released March 2017

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)
(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Parker & Pine Retail
Inlet C01
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Design Information (Input) MINOR MAJOR
Type of Inlet Type =
Local Depression (additional to continuous gutter depression 'a') aLOCAL = 3.0 3.0 inches
Total Number of Units in the Inlet (Grate or Curb Opening) No = 1 1
Length of a Single Unit Inlet (Grate or Curb Opening) Lo = 5.00 5.00 ft
Width of a Unit Grate (cannot be greater than W, Gutter Width) Wo = N/A N/A ft
Clogging Factor  for a Single Unit Grate (typical min. value = 0.5) Cf-G = N/A N/A
Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) Cf-C = 0.10 0.10
Street Hydraulics: OK - Q < Allowable Street Capacity' MINOR MAJOR
Total Inlet Interception Capacity Q = 0.9 1.4 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) Qb = 0.0 0.2 cfs
Capture Percentage = Qa/Qo = C% = 100 85 %

CDOT Type R Curb Opening

INLET ON A CONTINUOUS GRADE
Version 4.05  Released March 2017

CDOT Type R Curb Opening

2017_0808 UD-Inlet_v4.05.xlsm, Inlet C01 11/12/2019, 11:55 AM



Profile Report
Engineering Profile - Profile A (2020.04.22.stsw)
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A03
Rim: 5,793.08 ft
Invert: 5,783.52 ft
HGLin:5,785.23 ft
HGLout:5,784.90 ft

A04
Rim: 5,793.32 ft
Invert: 5,785.18 ft
HGLin:5,786.36 ft
HGLout:5,786.07 ft

A01
Rim: 5,790.60 ft
Invert: 5,779.89 ft
HGLin:5,782.06 ft
HGLout:5,781.69 ft

A02
Rim: 5,791.76 ft
Invert: 5,780.61 ft
HGLin:5,783.13 ft
HGLout:5,782.39 ft

A00
Rim: 5,783.01 ft
Invert: 5,779.18 ft

PIPE -25 (STORM): 59.5 ft @ -0.012 ft/ft
 RCP

PIPE -26 (STORM): 44.2 ft @ 0.012 ft/ft
 RCP

PIPE -27 (1) (STORM): 228.9 ft @ 0.012 ft/ft

RCP

PIPE -27 (STORM): 75.7 ft @ 0.010 ft/ft
 RCP

Page 1 of 127 Siemon Company Drive Suite 200 W
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Bentley Systems, Inc.  Haestad Methods Solution
Center2020.04.22.stsw

Profile Main A (5-Year)



Profile Report
Engineering Profile - Profile A (2020.04.22.stsw)
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A03
Rim: 5,793.08 ft
Invert: 5,783.52 ft
HGLin:5,786.93 ft
HGLout:5,786.46 ft

A04
Rim: 5,793.32 ft
Invert: 5,785.18 ft
HGLin:5,788.28 ft
HGLout:5,787.78 ft

A01
Rim: 5,790.60 ft
Invert: 5,779.89 ft
HGLin:5,783.22 ft
HGLout:5,782.46 ft

A02
Rim: 5,791.76 ft
Invert: 5,780.61 ft
HGLin:5,784.82 ft
HGLout:5,783.61 ft

A00
Rim: 5,783.01 ft
Invert: 5,779.18 ft

PIPE -25 (STORM): 59.5 ft @ -0.012 ft/ft
 RCP

PIPE -26 (STORM): 44.2 ft @ 0.012 ft/ft
 RCP

PIPE -27 (1) (STORM): 228.9 ft @ 0.012 ft/ft

RCP

PIPE -27 (STORM): 75.7 ft @ 0.010 ft/ft
 RCP
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Bentley Systems, Inc.  Haestad Methods Solution
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Profile Main A (100-Year)



Profile Report
Engineering Profile - Lat A.1 (2020.04.22.stsw)
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A05
Rim: 5,792.47 ft
Invert: 5,785.42 ft

A04
Rim: 5,793.32 ft
Invert: 5,785.18 ft

PIPE -177 (STORM): 16.8 ft @ 0.009 ft/ft
 RCP
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Bentley Systems, Inc.  Haestad Methods Solution
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Profile Lateral A.1 (5-Year)



Profile Report
Engineering Profile - Lat A.1 (2020.04.22.stsw)
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A05
Rim: 5,792.47 ft
Invert: 5,785.42 ft

A04
Rim: 5,793.32 ft
Invert: 5,785.18 ft

PIPE -177 (STORM): 16.8 ft @ 0.009 ft/ft
 RCP

Page 1 of 127 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA  +1-203-755-1666

4/27/2020

StormCAD
[10.02.03.03]

Bentley Systems, Inc.  Haestad Methods Solution
Center2020.04.22.stsw

Profile Lateral A.1 (100-Year)



Profile Report
Engineering Profile - Profile B (2020.04.22.stsw)
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B07
Rim: 5,806.55 ft
Invert: 5,794.83 ft
HGLin:5,796.50 ft
HGLout:5,796.23 ft

B06
Rim: 5,808.18 ft
Invert: 5,794.04 ft
HGLin:5,795.46 ft
HGLout:5,795.19 ft

B08.1
Rim: 5,808.31 ft
Invert: 5,796.31 ft
HGLin:5,797.27 ft
HGLout:5,797.27 ft

B01
Rim: 5,787.82 ft
Invert: 5,783.57 ft
HGLin:5,784.81 ft
HGLout:5,784.52 ft

B02
Rim: 5,795.00 ft
Invert: 5,781.64 ft
HGLin:5,783.14 ft
HGLout:5,783.11 ft

B04
Rim: 5,801.93 ft
Invert: 5,786.43 ft
HGLin:5,788.31 ft
HGLout:5,787.81 ft

B08
Rim: 5,806.00 ft
Invert: 5,795.56 ft
HGLin:5,796.96 ft
HGLout:5,796.70 ft

B05
Rim: 5,807.48 ft
Invert: 5,789.94 ft
HGLin:5,791.82 ft
HGLout:5,791.32 ft

B03
Rim: 5,798.41 ft
Invert: 5,785.64 ft
HGLin:5,787.44 ft
HGLout:5,787.05 ft

A02
Rim: 5,791.76 ft
Invert: 5,780.61 ft
HGLin:5,783.13 ft
HGLout:5,782.39 ft

B00
Rim: 5,787.30 ft
Invert: 5,784.82 ft
HGLin:5,785.01 ft
HGLout:5,785.01 ft

PIPE -36 (STORM): 48.2 ft @ 0.005 ft /ft
 RCP

PIPE -35 (STORM): 153.1 ft @ 0.005 ft/ft
 RCP

PIPE -157 (STORM): 40.8 ft @ 0.010 ft/ft
 RCP

PIPE -158 (STORM): 188.2 ft @ 0.010 ft/ft

RCP

PIPE -159 (STORM): 78.4 ft @ 0.007 ft/ft
 RCP

PIPE -175 (STORM): 55.7 ft @ 0.005 ft/ft
 RCP

PIPE -41 (STORM): 184.9 ft @ 0.011 ft/ft

RCP

PIPE -161 (STORM): 108.5 ft @ 0.005 ft/ft

RCP

PIPE -160 (STORM): 48.4 ft @ 0.005 ft /ft
 RCP

PIPE -176 (STORM): 33.5 ft @ 0.007 ft /ft
 RCP
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Profile Report
Engineering Profile - Profile B (2020.04.22.stsw)
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B07
Rim: 5,806.55 ft
Invert: 5,794.83 ft
HGLin:5,799.88 ft
HGLout:5,799.46 ft

B06
Rim: 5,808.18 ft
Invert: 5,794.04 ft
HGLin:5,798.51 ft
HGLout:5,798.09 ft

B08.1
Rim: 5,808.31 ft
Invert: 5,796.31 ft
HGLin:5,802.10 ft
HGLout:5,802.10 ft

B01
Rim: 5,787.82 ft
Invert: 5,783.57 ft
HGLin:5,785.70 ft
HGLout:5,785.40 ft

B02
Rim: 5,795.00 ft
Invert: 5,781.64 ft
HGLin:5,784.90 ft
HGLout:5,784.85 ft

B04
Rim: 5,801.93 ft
Invert: 5,786.43 ft
HGLin:5,793.08 ft
HGLout:5,791.89 ft

B08
Rim: 5,806.00 ft
Invert: 5,795.56 ft
HGLin:5,801.59 ft
HGLout:5,800.84 ft

B05
Rim: 5,807.48 ft
Invert: 5,789.94 ft
HGLin:5,797.67 ft
HGLout:5,796.48 ft

B03
Rim: 5,798.41 ft
Invert: 5,785.64 ft
HGLin:5,790.44 ft
HGLout:5,789.48 ft

A02
Rim: 5,791.76 ft
Invert: 5,780.61 ft
HGLin:5,784.82 ft
HGLout:5,783.61 ft

B00
Rim: 5,787.30 ft
Invert: 5,784.82 ft
HGLin:5,785.70 ft
HGLout:5,785.70 ft

PIPE -36 (STORM): 48.2 ft @ 0.005 ft /ft
 RCP

PIPE -35 (STORM): 153.1 ft @ 0.005 ft/ft
 RCP

PIPE -157 (STORM): 40.8 ft @ 0.010 ft/ft
 RCP

PIPE -158 (STORM): 188.2 ft @ 0.010 ft/ft

RCP

PIPE -159 (STORM): 78.4 ft @ 0.007 ft/ft
 RCP

PIPE -175 (STORM): 55.7 ft @ 0.005 ft/ft
 RCP

PIPE -41 (STORM): 184.9 ft @ 0.011 ft/ft

RCP

PIPE -161 (STORM): 108.5 ft @ 0.005 ft/ft

RCP

PIPE -160 (STORM): 48.4 ft @ 0.005 ft /ft
 RCP

PIPE -176 (STORM): 33.5 ft @ 0.007 ft /ft
 RCP
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Profile Report
Engineering Profile - Lat B.1 (2020.04.22.stsw)
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B05.1
Rim: 5,809.68 ft
Invert: 5,791.28 ft
HGL: 5,792.03 ft

B05
Rim: 5,807.48 ft
Invert: 5,789.94 ft
HGL: 5,791.82 ft

PIPE -187 (STORM): 41.6 ft @ 0.008 ft/ftRCP
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Profile Report
Engineering Profile - Lat B.1 (2020.04.22.stsw)
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B05.1
Rim: 5,809.68 ft
Invert: 5,791.28 ft
HGL: 5,797.92 ft

B05
Rim: 5,807.48 ft
Invert: 5,789.94 ft
HGL: 5,797.67 ft

PIPE -187 (STORM): 41.6 ft @ 0.008 ft/ftRCP

Page 1 of 127 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA  +1-203-755-1666

4/27/2020

StormCAD
[10.02.03.03]

Bentley Systems, Inc.  Haestad Methods Solution
Center2020.04.22.stsw

Profile Lateral B.1 (100-Year)



Profile Report
Engineering Profile - Lat B.2 (2020.04.22.stsw)

5,790.00

5,795.00

5,800.00

5,805.00

5,810.00

-0+50 0+00 0+50

Station (ft)

E
le

va
tio

n
(f

t)

B07
Rim: 5,806.55 ft
Invert: 5,794.83 ft
HLG: 5,796.50 ft

B07.1
Rim: 5,809.14 ft
Invert: 5,796.66 ft
HLG: 5,797.46 ft

PIPE -174 (STORM): 35.7 ft @ 0.010 ft/ft
 RCP

Page 1 of 127 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA  +1-203-755-1666

4/27/2020

StormCAD
[10.02.03.03]

Bentley Systems, Inc.  Haestad Methods Solution
Center2020.04.22.stsw

Profile Lateral B.2 (5-Year)



Profile Report
Engineering Profile - Lat B.2 (2020.04.22.stsw)

5,790.00

5,795.00

5,800.00

5,805.00

5,810.00

-0+50 0+00 0+50

Station (ft)

E
le

va
tio

n
(f

t)

B07
Rim: 5,806.55 ft
Invert: 5,794.83 ft
HLG: 5,799.88 ft

B07.1
Rim: 5,809.14 ft
Invert: 5,796.66 ft
HLG: 5,801.40 ft

PIPE -174 (STORM): 35.7 ft @ 0.010 ft/ft
 RCP

Page 1 of 127 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA  +1-203-755-1666

4/27/2020

StormCAD
[10.02.03.03]

Bentley Systems, Inc.  Haestad Methods Solution
Center2020.04.22.stsw

Profile Lateral B.2 (100-Year)



Profile Report
Engineering Profile - Lat B.3 (2020.04.22.stsw)

5,795.00

5,800.00

5,805.00

5,810.00

-0+50 0+00 0+50

Station (ft)

E
le

va
tio

n
(f

t)

B08.1
Rim: 5,808.31 ft
Invert: 5,796.31 ft
HGL: 5,797.27 ft

B08
Rim: 5,806.00 ft
Invert: 5,795.56 ft
HGL: 5,796.96 ft

PIPE -176 (STORM): 33.5 ft @ 0.007 ft/ft
 RCP

Page 1 of 127 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA  +1-203-755-1666

4/27/2020

StormCAD
[10.02.03.03]

Bentley Systems, Inc.  Haestad Methods Solution
Center2020.04.22.stsw

Profile Lateral B.3 (5-Year)



Profile Report
Engineering Profile - Lat B.3 (2020.04.22.stsw)

5,795.00

5,800.00

5,805.00

5,810.00

-0+50 0+00 0+50

Station (ft)

E
le

va
tio

n
(f

t)

B08.1
Rim: 5,808.31 ft
Invert: 5,796.31 ft
HGL: 5,802.10 ft

B08
Rim: 5,806.00 ft
Invert: 5,795.56 ft
HGL: 5,801.59 ft

PIPE -176 (STORM): 33.5 ft @ 0.007 ft/ft
 RCP

Page 1 of 127 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA  +1-203-755-1666

4/27/2020

StormCAD
[10.02.03.03]

Bentley Systems, Inc.  Haestad Methods Solution
Center2020.04.22.stsw

Profile Lateral B.3 (100-Year)



Profile Report
Engineering Profile - Lat B.4 (2020.04.22.stsw)

5,785.00

5,790.00

5,795.00

5,800.00

5,805.00

-0+50 0+00 0+50

Station (ft)

E
le

va
tio

n
(f

t)
STUB
Rim: 5,802.00 ft
Invert: 5,788.23 ft
HGL: 5,788.85 ft

B04
Rim: 5,801.93 ft
Invert: 5,786.43 ft
HGL: 5,788.51 ft

PIPE -40 (STORM): 16.2 ft @ -0.020 ft/ft

Circle - 18.0 in RCP

Page 1 of 127 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA  +1-203-755-1666

4/27/2020

StormCAD
[10.02.03.03]

Bentley Systems, Inc.  Haestad Methods Solution
Center2020.04.22.stsw

Profile Lateral B.4 (5-Year)



Profile Report
Engineering Profile - Lat B.4 (2020.04.22.stsw)

5,785.00

5,790.00

5,795.00

5,800.00

5,805.00

-0+50 0+00 0+50

Station (ft)

E
le

va
tio

n
(f

t)
STUB
Rim: 5,802.00 ft
Invert: 5,788.23 ft
HGL: 5,795.97 ft

B04
Rim: 5,801.93 ft
Invert: 5,786.43 ft
HGL: 5,795.93 ft

PIPE -40 (STORM): 16.2 ft @ -0.020 ft/ft

Circle - 18.0 in RCP

Page 1 of 127 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA  +1-203-755-1666

4/27/2020

StormCAD
[10.02.03.03]

Bentley Systems, Inc.  Haestad Methods Solution
Center2020.04.22.stsw

Profile Lateral B.4 (100-Year)



Profile Report
Engineering Profile - Profile - 3 (2020.04.22.stsw)

5,780.00

5,785.00

5,790.00

5,795.00

5,800.00

-0+50 0+00 0+50 1+00 1+50 2+00 2+50

Station (ft)

E
le

va
tio

n
(f

t)

A03
Rim: 5,793.08 ft
Invert: 5,783.52 ft
HGLin:5,785.23 ft
HGLout:5,784.90 ft

C01
Rim: 5,799.02 ft
Invert: 5,788.77 ft
HGLin:5,790.07 ft
HGLout:5,789.76 ft

C00
Rim: 5,793.41 ft
Invert: 5,784.15 ft
HGLin:5,785.66 ft
HGLout:5,785.36 ft

PIPE -153 (STORM): 43.1 ft @ 0.010 ft/ft
 RCP

PIPE -154 (STORM): 198.3 ft @ 0.012 ft/ft

RCP

Page 1 of 127 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA  +1-203-755-1666

4/27/2020

StormCAD
[10.02.03.03]

Bentley Systems, Inc.  Haestad Methods Solution
Center2020.04.22.stsw

Profile Main C (5-Year)



Profile Report
Engineering Profile - Profile - 3 (2020.04.22.stsw)

5,780.00

5,785.00

5,790.00

5,795.00

5,800.00

-0+50 0+00 0+50 1+00 1+50 2+00 2+50

Station (ft)

E
le

va
tio

n
(f

t)

A03
Rim: 5,793.08 ft
Invert: 5,783.52 ft
HGLin:5,786.93 ft
HGLout:5,786.46 ft

C01
Rim: 5,799.02 ft
Invert: 5,788.77 ft
HGLin:5,790.75 ft
HGLout:5,790.21 ft

C00
Rim: 5,793.41 ft
Invert: 5,784.15 ft
HGLin:5,787.92 ft
HGLout:5,787.39 ft

PIPE -153 (STORM): 43.1 ft @ 0.010 ft/ft
 RCP

PIPE -154 (STORM): 198.3 ft @ 0.012 ft/ft

RCP

Page 1 of 127 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA  +1-203-755-1666

4/27/2020

StormCAD
[10.02.03.03]

Bentley Systems, Inc.  Haestad Methods Solution
Center2020.04.22.stsw

Profile Main C (100-Year)



Profile Report
Engineering Profile - Lat C.1 (2020.04.22.stsw)

5,780.00

5,785.00

5,790.00

5,795.00

5,800.00

-0+50 0+00 0+50

Station (ft)

E
le

va
tio

n
(f

t)

C00.1
Rim: 5,796.99 ft
Invert: 5,784.67 ft
HGL: 5,785.64 ft

C00
Rim: 5,793.41 ft
Invert: 5,784.15 ft
HGL: 5,785.66 ft

PIPE -156 (STORM): 41.9 ft @ 0.010 ft/ft
 RCP

Page 1 of 127 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA  +1-203-755-1666

4/27/2020

StormCAD
[10.02.03.03]

Bentley Systems, Inc.  Haestad Methods Solution
Center2020.04.22.stsw

Profile Lateral C.1 (5-Year)



Profile Report
Engineering Profile - Lat C.1 (2020.04.22.stsw)

5,780.00

5,785.00

5,790.00

5,795.00

5,800.00

-0+50 0+00 0+50

Station (ft)

E
le

va
tio

n
(f

t)

C00.1
Rim: 5,796.99 ft
Invert: 5,784.67 ft
HGL: 5,787.95 ft

C00
Rim: 5,793.41 ft
Invert: 5,784.15 ft
HGL: 5,787.92 ft

PIPE -156 (STORM): 41.9 ft @ 0.010 ft/ft
 RCP

Page 1 of 127 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA  +1-203-755-1666

4/27/2020

StormCAD
[10.02.03.03]

Bentley Systems, Inc.  Haestad Methods Solution
Center2020.04.22.stsw

Profile Lateral C.1 (100-Year)



Profile Report
Engineering Profile - Lat C.2 (2020.04.22.stsw)

5,785.00

5,790.00

5,795.00

5,800.00

5,805.00

-0+50 0+00 0+50

Station (ft)

E
le

va
tio

n
(f

t)

C01.1
Rim: 5,803.23 ft
Invert: 5,789.42 ft
HGL: 5,790.43 ft

C01
Rim: 5,799.02 ft
Invert: 5,788.77 ft
HGL: 5,790.07 ft

PIPE -155 (STORM): 44.6 ft @ 0.010 ft/ft
 RCP

Page 1 of 127 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA  +1-203-755-1666

4/27/2020

StormCAD
[10.02.03.03]

Bentley Systems, Inc.  Haestad Methods Solution
Center2020.04.22.stsw

Profile Lateral C.2 (5-Year)



Profile Report
Engineering Profile - Lat C.2 (2020.04.22.stsw)

5,785.00

5,790.00

5,795.00

5,800.00

5,805.00

-0+50 0+00 0+50

Station (ft)

E
le

va
tio

n
(f

t)

C01.1
Rim: 5,803.23 ft
Invert: 5,789.42 ft
HGL: 5,791.58 ft

C01
Rim: 5,799.02 ft
Invert: 5,788.77 ft
HGL: 5,790.75 ft

PIPE -155 (STORM): 44.6 ft @ 0.010 ft/ft
 RCP

Page 1 of 127 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA  +1-203-755-1666

4/27/2020

StormCAD
[10.02.03.03]

Bentley Systems, Inc.  Haestad Methods Solution
Center2020.04.22.stsw

Profile Lateral C.2 (5-Year)Profile Lateral C.2 (100-Year)



Profile Report
Engineering Profile - Profile D.1 (2020.04.22.stsw)

5,775.00

5,780.00

5,785.00

5,790.00

5,795.00

5,800.00

5,805.00

-0+50 0+00 0+50 1+00

Station (ft)

E
le

va
tio

n
(f

t)

D01 (STORM)
Rim: 5,800.32 ft
Invert: 5,782.92 ft

D00
Rim: 5,782.60 ft
Invert: 5,779.08 ft

PIPE -192 (STORM): 96.0 ft @ 0.040 ft/ft

RCP

Page 1 of 127 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA  +1-203-755-1666

4/27/2020

StormCAD
[10.02.03.03]

Bentley Systems, Inc.  Haestad Methods Solution
Center2020.04.22.stsw

Profile D.1 5-YearProfile Lateral D.1 (5-Year)



Profile Report
Engineering Profile - Profile D.1 (2020.04.22.stsw)

5,775.00

5,780.00

5,785.00

5,790.00

5,795.00

5,800.00

5,805.00

-0+50 0+00 0+50 1+00

Station (ft)

E
le

va
tio

n
(f

t)

D01 (STORM)
Rim: 5,800.32 ft
Invert: 5,782.92 ft

D00
Rim: 5,782.60 ft
Invert: 5,779.08 ft

PIPE -192 (STORM): 96.0 ft @ 0.040 ft/ft

RCP

Page 1 of 127 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA  +1-203-755-1666

4/27/2020

StormCAD
[10.02.03.03]

Bentley Systems, Inc.  Haestad Methods Solution
Center2020.04.22.stsw

Profile D.1 100-YearProfile Lateral D.1 (100-Year)



Final Drainage Report, April 2020
Parker and Pine, Parker, CO

7

APPENDIX E - REFERENCES









































































PA
R

KE
R

,C
O

C
O

N
ST

R
U

C
TI

O
N

D
O

C
U

M
EN

TS

PA
R

KE
R

AN
D

PI
N

E
FI

LI
N

G
1

R

PO
N

D
PL

AN
S

AN
D

PR
O

FI
LE

 C6.3

NORTH



PA
R

KE
R

,C
O

C
O

N
ST

R
U

C
TI

O
N

D
O

C
U

M
EN

TS

PA
R

KE
R

AN
D

PI
N

E
FI

LI
N

G
1

R

PO
N

D
D

ET
AI

LS

 C6.4
FOREBAY WALL SECTION TYPICAL  DETAIL

NTS



Page 10 

kimley-horn.com 4582 South Ulster Street, Suite 1500, Denver, Colorado, 80237 303 228 2300 

 

APPENDIX E 

  



1

Town of Parker

Parker and Pine

Filing 1

Parker and Pine
Final Drainage Report

APRIL 2020     |     VERSION 1

Prepared By:

4582 South Ulster Street, Suite 1500

Denver, CO 80237
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ENGINEERS STATEMENT
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              __________________________________
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VICINITY MAP

GENERAL LOCATION AND DESCRIPTION

The purpose of this report is to outline the drainage plan for the Parker and Pine Development
located between Twenty Mile Road and Parker Road, south of Pine Lane in the Town of Parker,
County of Douglas, State of Colorado (herein the “Project”).
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LOCATION

The proposed Parker and Pine Development lies within 1 parcel of land, located in the
southeast quarter of Section 9 and a part of the northeast quarter of section 16 within Township
6 South, Range 66 West of the Sixth Principal Meridian, Town of Parker, County of Douglas,
State of Colorado (see Vicinity Map). South Parker Road (State Highway No. 83) borders the
project to the east, Pine Lane borders the project to the north, and Twenty Mile Road to the
west. An existing detention pond and Baldwin Gulch abut the project to the south. The Site is
currently vacant.

DESCRIPTION OF PROPERTY

The Project Site is 15.952 acres in size, a majority of which is currently native grass and
overgrown vegetation. The project slopes from east to west from an elevation of ±5820 feet on
the east side to an elevation of ±5783 feet on the west side at a slope of about 3.5%. There is a
flat area in the southeast corner of the property at an elevation of ±5811 feet that prevents a
portion of the site from flowing west. This southeast corner of the site flows south, directly into
Baldwin Gulch.

Soils onsite are generally USCS Type BrD, Lo, and Sa as verified by the soil survey included in
Appendix A.  There are 4 existing storm sewer inlets adjacent to the property. The proposed site
conditions will convey stormwater to the existing detention pond via overland sheet flows and a
proposed underground storm drain system. Currently, there are no storm inlets or detention
facility improvements located on the site. The existing site conditions sheet flow to an existing
off-site detention basin and ultimately discharge into Baldwin Gulch.

Water quality treatment is provided by means of an extended detention basin with a water
quality outlet structure. The existing detention basin is located adjacent to Baldwin Gulch on the
southwest side of the Site. The controlled WQCV, EURV, and 100-year release will outfall to
Baldwin Gulch.

DESCRIPTION OF PROJECT

The Project involves the construction of interior streets, vacant lots with native seeding, and
utility mains including storm sewer infrastructure intended to convey flows for the phased site
development. Modifications to an existing stormwater pond south of the site to current code is
also in the scope of the project.

DRAINAGE BASINS AND SUB-BASINS

The Project falls within the limits of the “Parker Auto Plaza Final Drainage Report” (FDR),
prepared by Kiowa Engineering Corporation dated July 12, 2004 and included in Appendix F, as
part of the Parker Auto Plaza development. The Project will ensure that the requirements of the
FDR are met. For a detailed look at the requirements and how they are met, refer to the “Existing
Parker Auto Plaza Storm Sewer Requirements” of this report.

The FDR provides design for the overall development of approximately 52.7 acres. The Project
includes sub-basins 1A, 2A, 3A and 4A from the FDR which total to 13.95 acres. The drainage
map from the Parker Auto Plaza FDR is included in Appendix F. Portions of sub-basins 1C and
5C from the FDR are also included in the Project site as part of detained sub-basins. The Project
also captures offsite runoff from approximately 0.33 acres between the property line on the east
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side of the Project and the existing sidewalk in the right of way along South Parker Road. Runoff
from basins 1A-4A were planned to be conveyed to the detention basin (noted as sub-basin 5A in
the FDR) via an underground storm sewer system that has not been implemented. Sub-basins 1C
and 5C were planned to flow directly into Baldwin Gulch via grassed swales and a separate storm
sewer system. The Project detains runoff from a total of 15.81 acres, which includes the entirety of
FDR sub-basins 1A, 2A, 3A and 5A, a majority of FDR sub-basins 4A and 1C, and approximately
a third of FDR sub-basin 5C.

MAJOR DRAINAGE BASIN DESCRIPTION
Baldwin Gulch is mapped as a Zone AE, which is defined by FEMA as ‘Areas subject to
inundation by the 1-percent-annual-chance flood event determined by detailed methods’ The
existing FEMA Flood Insurance Rate Map (FIRM) is number 08035C0067G, effective date
March 16, 2016.

The current FIRM Panel shows no portion of the subject property to be located within the 100-
year floodplain; however, Baldwin Gulch is designated as a major drainageway by UDFCD.
There are no planned improvements to the existing Baldwin Gulch.

The FIRM panel referenced above is included in Appendix B1. The overall drainage basin is
mostly developed. The proposed development is ultimately tributary to Cherry Creek.  Drainage
facilities are provided to allow drainage into the detention pond on the southwest corner of the
Site and ultimately discharging into Baldwin Gulch. The proposed Site consists of twenty-two
(22) on-site drainage basins. Twenty (20) drainage basins are conveyed to the detention pond
via overland flow or by storm sewer. There are 0.34 acres of off-site runoff included within the
twenty (20) on-site basins that drain onsite and are conveyed to the existing detention pond via
storm sewer. More specifically, sub-basins 3.0, 5.0, 7.0, 8.0, and 15.0 all account for portions of
the off-site runoff totaling to 0.34 acres. Two (2) of the twenty-two (22) onsite drainage basins
(sub-basins 19.0 and 20.0) drain overland into Pine Lane and Twenty Mile Road, mimicking
conditions which currently exist onsite. One (1) of the twenty-two (22) drainage basins (sub-
basin 18.0) drains directly into Baldwin Gulch, mimicking conditions which currently exist onsite.
The existing detention pond discharges into Baldwin Gulch.

DRAINAGE DESIGN CRITERIA

REGULATIONS

There are no deviations from the Town of Parker and UDFCD floodplain regulations.

COMPLIANCE WITH TOWN’S STREAM PRESERVATION STANDARDS

There are no existing stream buffers within the Project area. Baldwin Gulch is preserved with no
drainage upgrades required to maintain compliance with Town of Parker and UDFCD
regulations.

DEVELOPMENT DESIGN CRITERIA REFERENCE AND CONSTRAINTS

The FIRM panel cited in the Major Drainage Basin Description Section shows no portion of the
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Site to be located within the 100-year floodplain. The proposed storm facilities are in compliance
with the Town of Parker Storm Drainage and Environmental Criteria Manual (the “CRITERIA”)
and the Urban Storm Drainage Criteria Manual (the “MANUAL).  Site drainage is not
significantly impacted by such constraints as utilities or existing development.

The proposed approach includes pipe flow into an existing detention pond.  Additional detail
regarding onsite drainage patterns is provided in the Drainage Facility Design Section.

HYDROLOGIC CRITERIA

The 5-year and 100-year design storm events were used in determining rainfall and runoff for
the proposed drainage system per Table 2.3 of the CRITERIA. Table 5.1 of the CRITERIA is the
source for rainfall data for the 5-year and 100-year design storm events. Design runoff was
calculated using the Rational Method for developed conditions as established in the CRITERIA
and MANUAL.  Runoff coefficients for the proposed development were determined using Table
RO-5 of the MANUAL by calculating weighted impervious values for each specific site basin. The
detention storage requirement was calculated using the same method and formulae used by
Kiowa Engineering Corporation in the Parker Auto Plaza FDR.

An existing orifice plate placed in the first bay of a drop box outlet (Figure 2 of the Parker Auto
Plaza FDR, UDFCD, Typical WQCV Outlet Structure Profiles) controls the release rate for the 10-
year event. An orifice plate mounted to the second bay wall of the detention basin outlet structure
controls the 100-year release rate. The release of flow is limited to 3.6 cubic feet per second (cfs)
in the 10-year event and 13.1 cfs in the 100-year event. Flows from this existing detention basin
discharge directly into Baldwin Gulch, and limited modifications (replacing existing orifice plate) to
the existing outlet structure are being proposed.

HYDRAULIC CRITERIA

The proposed drainage facilities are designed in accordance with the CRITERIA and MANUAL.
Floodplain identification was determined using FIRM panels by FEMA and information provided
in the CRITERIA.

Hydrologic and hydraulic calculations are summarized in Appendix D.

DRAINAGE FACILITY DESIGN

GENERAL CONCEPT

The Project consists of interior streets, vacant lots with native seeding, and utility mains
including storm sewer infrastructure intended to convey flows for the phased site development.

The Project provides water quality treatment by means of an existing water quality outlet
structure and detention through an existing surface detention pond for the entirety of the site.
The detention pond outfalls to Baldwin Gulch. Improvements to the pond will consist of a
proposed forebay, trickle channel, and access road.

The Site has been divided into twenty-two (22) sub-basins, sub-basins 1.1 through 20.0, which
represent small sub-basins that are tributary to the adjacent right-of-way and Baldwin Gulch
which mimics current site conditions. Ultimately the developed runoff is conveyed downstream
to the existing detention pond. Further information regarding the basins and drainage patterns
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can be found in Appendix C.

SUB-BASIN DESCRIPTION

Sub-basin 1.1 is 1.43 acres consisting of open lot with assumed imperviousness of 85%. Runoff
will enter Storm Stub 1.1 and be conveyed to Pond 1 through a private underground storm
sewer. The runoff coefficients for this sub-basin are 4.93 and 10.37 for the 5-year and 100-year
storm, respectively. If Storm Stub 1.1 were to plug, the runoff for the basin would flow east onto
sub-basin 9.0 and drain into inlet A04.

Sub-basin 1.2 is 1.97 acres consisting of open lot with assumed imperviousness of 85%. Runoff
will enter inlet B01 and be conveyed to Pond 1 through a private underground storm sewer. The
runoff coefficients for this sub-basin are 6.77 and 14.25 for the 5-year and 100-year storm,
respectively. If inlet B01 were to plug, the runoff for the basin would flow south onto sub-basin
13.0 and drain into inlet B00.

Sub-basin 2.0 is 0.88 acres consisting of open lot with assumed imperviousness of 85%. Runoff
will enter inlet C00.1 and be conveyed to Pond 1 through a private underground storm sewer.
The runoff coefficients for this sub-basin are 3.00 and 6.33 for the 5-year and 100-year storm,
respectively. If inlet C00.1 were to plug, the runoff for the basin would flow south onto sub-basin
10.0 and drain into inlet C00.

Sub-basin 3.0 is 1.97 acres consisting of open lot with assumed imperviousness of 85%. Runoff
will enter inlet C01.1 and be conveyed to Pond 1 through a private underground storm sewer.
The runoff coefficients for this sub-basin are 6.80 and 14.29 for the 5-year and 100-year storm,
respectively. If inlet C01.1 were to plug, the runoff for the basin would flow south and drain onto
sub-basin 11.0 and drain into inlet C01.

Sub-basin 4.1 is 1.14 acres consisting of open lot with assumed imperviousness of 85%. Runoff
will enter inlet B02 and be conveyed to Pond 1 through a private underground storm sewer. The
runoff coefficients for this sub-basin are 3.91 and 8.23 for the 5-year and 100-year storm,
respectively. If inlet B02 were to plug, the runoff for the basin would flow south onto sub-basin
16.0 and drain to inlet A01.

Sub-basin 4.2 is 0.77 acres consisting of open lot with assumed imperviousness of 85%. Runoff
will enter Storm Stub 4.2 and be conveyed to Pond 1 through a private underground storm
sewer. The runoff coefficients for this sub-basin are 2.65 and 5.56 for the 5-year and 100-year
storm, respectively. If inlet Storm Stub 4.2 were to plug, the runoff for the basin would flow south
onto sub-basin 14.0 and drain into inlet B03.

Sub-basin 5.0 is 1.13 acres consisting of open lot with assumed imperviousness of 85%. Runoff
will enter inlet B05.1 and be conveyed to Pond 1 through a private underground storm sewer.
The runoff coefficients for this sub-basin are 3.89 and 8.18 for the 5-year and 100-year storm,
respectively. If inlet B05.1 were to plug, the runoff for the basin would flow south onto sub-basin
15 and drain into inlet B05.

Sub-basin 6.0 is 2.22 acres consisting of open lot with assumed imperviousness of 85%. Runoff
will enter via a connection to manhole D01 and be conveyed to Pond 1 through a private
underground storm sewer. The runoff coefficients for this sub-basin are 7.62 and 16.06 for the
5-year and 100-year storm, respectively. If the connection to manhole D01 were to clog, the
runoff for the basin would flow south directly into Baldwin Gulch.
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Sub-basin 7.0 is 1.02 acres consisting of open lot with assumed imperviousness of 85%. Runoff
will enter inlet B07.1 and be conveyed to Pond 1 through a private underground storm sewer.
The runoff coefficients for this sub-basin are 3.48 and 7.35 for the 5-year and 100-year storm,
respectively. If inlet B07.1 were to plug, the runoff for the basin would flow south onto sub-basin
17 and drain into inlet B08.

Sub-basin 8.0 is 1.94 acres consisting of open lot with assumed imperviousness of 85%. Runoff
will enter inlet B08.1 and be conveyed to Pond 1 through a private underground storm sewer.
The runoff coefficients for this sub-basin are 6.13and 12.90 for the 5-year and 100-year storm,
respectively. If inlet B08.1 were to plug, the runoff for the basin would flow west onto sub-basin
17 and drain into inlet B08.

Sub-basin 9.0 is 0.10 acres consisting of streets, curb, and gutter. Runoff will enter inlet A04
and be conveyed to Pond 1 through a private underground storm sewer. The runoff coefficients
for this sub-basin are 0.42 and 0.81 for the 5-year and 100-year storm, respectively. If the inlet
were to plug, the runoff for the basin would flow south onto sub-basin 12 and drain into inlet
A02.

Sub-basin 10.0 is 0.16 acres consisting of streets, curb, and gutter. Runoff will enter inlet C00
and be conveyed to Pond 1 through a private underground storm sewer. The runoff coefficients
for this sub-basin are 0.65 and 1.26 for the 5-year and 100-year storm, respectively. If inlet C00
were to plug, the runoff for the basin would flow west onto sub-basin 12 and drain into inlet A02.

Sub-basin 11.0 is 0.21 acres consisting of streets, curb, and gutter. Runoff will enter inlet C01
and be conveyed to Pond 1 through a private underground storm sewer. The runoff coefficients
for this sub-basin are 0.86 and 1.66 for the 5-year and 100-year storm, respectively. If inlet C01
were to plug, the runoff for the basin would flow west onto sub-basin 10 and drain into inlet C00.

Sub-basin 12.0 is 0.14 acres consisting of streets, curb, and gutter. Runoff will enter inlet A02
and be conveyed to Pond 1 through a private underground storm sewer. The runoff coefficients
for this sub-basin are 0.57 and 1.09 for the 5-year and 100-year storm, respectively. If inlet A02
were to plug, the runoff for the basin would flow south into sub-basin 16.0 and drain into inlet
A01.

Sub-basin 13.0 is 0.08 acres consisting of streets, curb, and gutter. Runoff will enter inlet B00
and be conveyed to Pond 1 through a private underground storm sewer. The runoff coefficients
for this sub-basin are 0.32 and 0.62 for the 5-year and 100-year storm, respectively. If inlet B00
were to plug, the runoff for the basin would flow south and west onto sub-basin 19, flowing
offsite following its historic path.

Sub-basin 14.0 is 0.17 acres consisting of streets, curb, and gutter. Runoff will enter inlet B03
and be conveyed to Pond 1 through a private underground storm sewer. The runoff coefficients
for this sub-basin are 0.67 and 1.30 for the 5-year and 100-year storm, respectively. If inlet B03
were to plug, the runoff for the basin would flow west onto sub-basin 16.0 and drain into inlet
A01.

Sub-basin 15.0 is 0.18 acres consisting of streets, curb, and gutter. Runoff will enter inlet B05
and be conveyed to Pond 1 through a private underground storm sewer. The runoff coefficients
for this sub-basin are 0.72 and 1.40 for the 5-year and 100-year storm, respectively. If inlet B05
were to plug, the runoff for the basin would flow west onto sub-basin 17 and drain into inlet B08.

Sub-basin 16.0 is 0.17 acres consisting of streets, curb, and gutter. Runoff will be conveyed to
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inlet A01 and outfall into Pond 1 through future private underground storm sewer. The runoff
coefficients for this sub-basin are 0.67 and 1.30 for the 5-year and 100-year storm, respectively.
This sub-basin will sheet flow directly into Pond 1.

Sub-basin 17.0 is 0.11 acres consisting of streets, curb, and gutter. Runoff will enter inlet B08
and be conveyed to Pond 1 through a private underground storm sewer. The runoff coefficients
for this sub-basin are 0.45 and 0.87 for the 5-year and 100-year storm, respectively.

Sub-basin 18.0 is 0.39 acres consisting of landscaping. Runoff will sheet flow to Baldwin Gulch,
following its historic path. The runoff coefficients for this sub-basin are 1.59 and 3.09 for the 5-
year and 100-year storm, respectively.

Sub-basin 19.0 is 0.11 acres consisting of streets, curb, and gutter. Runoff will flow onto Twenty
Mile Road, following its historic path. The runoff coefficients for this sub-basin are 0.45 and 0.88
for the 5-year and 100-year storm, respectively.

Sub-basin 20.0 is 0.03 acres consisting of streets, curb, and gutter. Runoff will flow onto Pine
Lane, following its historic path. The runoff coefficients for this sub-basin are 0.11 and 0.22 for
the 5-year and 100-year storm, respectively.

Runoff from the proposed development will generally be collected by means of curb and gutter
in the paved driveways and access roads within each delineated basin area. The runoff
collected from each basin will be conveyed to the existing detention pond at the southwest
corner of the Site. The controlled stormwater release from the detention and water quality
structures will be conveyed through the existing outlet structure into Baldwin Gulch.
There are two (2) drainage basins (0.14 acres) of the Project Site that drain off-site, following
their historic paths. Sub-basins 19.0 & 20.0 drain into the adjacent right-of way to the North and
West. These drainage basins represent the landscape area between the perimeter buildings
and the adjacent roadways (Twenty Mile Road to the west and Pine Lane to the north).

DETAINED SUB-BASINS

Sub-Basins 1.1 – 18.0

Sub-basins 1.1-18.0 are bound between Twenty Mile Road, Pine Lane and Baldwin Gulch.
Some sub-basins being detained on-site include a total of 0.34 acres of off-site runoff. Sub-
basins 3.0, 5.0, 7.0, 8.0, and 15.0 all account for portions of the off-site runoff being detained
on-site. Each sub-basin contains a combination of paved areas, landscaping and streets.
Overland flows will be directed to catch basins throughout the site. Curb inlets and grate inlets
have been designed to accommodate the 100-yr storm. The landscaping areas overland flow to
grate inlets or curb and gutter within each respective sub-basin. Runoff from the sub-basins is
conveyed through an underground storm sewer system to the existing detention pond on the
southwest corner of the site.

Refer to Table 1 for a summary of areas and post-development flows for the detained sub-
basins.
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Table 1. Runoff Summary for All Detained Sub-Basins

Runoff Summary
BASIN ID

AREA Q5 Q100

Ac CFS CFS
            1.1 1.43 4.93  10.37
            1.2 1.97 6.77  14.25
            2.0 0.88 3.00  6.33
            3.0 1.97 6.80  14.29
            4.1 1.14 3.91  8.23
            4.2 0.77 2.65  5.56
            5.0 1.13 3.89  8.18
            6.0 2.22 7.62  16.06
            7.0 1.02 3.48  7.35
            8.0 1.94 6.13  12.90
            9.0 0.10 0.42  0.81
          10.0 0.16 0.65  1.26
          11.0 0.21 0.86  1.66
          12.0 0.14 0.57  1.09
          13.0 0.08 0.32  0.62
          14.0 0.17 0.67  1.30
          15.0 0.18 0.72  1.40
          16.0 0.17 0.67  1.30
          17.0 0.11 0.45  0.87
          18.0 0.39 1.59  3.09

UNDETAINED SUB-BASINS

Sub-Basins 19.0, and 20.0

Sub-basins 19.0, and 20.0 are a total of 0.14 acres in size and are not detained. These sub-
basins follow their historic flows onto the public right of way and into Baldwin Gulch.

Table 2. Runoff Summary for Undetained Sub-Basins

Runoff Summary
BASIN

ID
AREA Q5 Q100

Ac CFS CFS

19.0 0.11 0.45 0.88

20.0 0.03 0.11 0.22
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PARKER AUTO PLAZA FINAL DRAINAGE REPORT COMPLIANCE

The Parker Auto Plaza Final Drainage Report, dated July 12, 2004 was prepared as part of the
Parker Auto Plaza Development by Kiowa Engineering Corporation.

The FDR extended detention basin is sized to store 15.45 acres of a proposed 95% impervious
site. The Project extended detention basin will actually detain 15.81 acres of the proposed 85%
impervious site.

The existing detention basin was sized based on a required 10-year and 100-year capacity of
2.06 ac-ft and 2.97 ac-ft, respectively. The Project site only requires 1.26 ac-ft and 2.13 ac-ft for
the 10-year and 100-year capacities, respectively. The Project’s required volumes were
calculated to include WQCV capture volume. Based on this approach, the drainage design
provided for the Project is in keeping with the Parker Auto Plaza FDR. Appendix D5 shows the
calculations for the required 10-year and 100-year storage capacities for proposed development
configuration.

FLOODPLAIN DEVELOPMENT PERMIT

A floodplain development permit from the Town of Parker is not required.

ENVIRONMENTAL PROTECTION CRITERIA

GENERAL

The Site is influenced by Baldwin Gulch. Baldwin Gulch is in the Town of Parker and Urban
Drainage and Flood Control District jurisdictions. No impacts to threatened or endangered
species are anticipated as a result of the Project, and the Project is understood to comply with
the State and Federal environmental permitting regulations.

CONSTRUCTION BMP PLAN

Construction BMPs will be used throughout the redevelopment of the Site in order to comply
with section 8.2 of the CRITERIA. Construction BMPs implemented onsite include temporary
sediment basins, diversion ditches, silt fence and construction fence around the perimeter of the
Site, vehicle tracking control, and a concrete washout area. The full list of construction BMPs to
be implemented is shown on sheets C3.0- C3.11 of the Project’s Civil Construction Documents.

PERMANENT BMP PLAN

The permanent plan to implement BMPs was designed in accordance with section 8.3 of the
CRITERIA. For this Tier 3 redevelopment according to the CRITERIA, the primary permanent
BMP that will be implemented is the existing detention pond for the Site drainage. The pond will
satisfy the requirements for the permanent BMPs onsite.



Final Drainage Report, April 2020
Parker and Pine, Parker, CO

12

CONCLUSIONS

COMPLIANCE WITH STANDARDS

The drainage design presented within this report conforms to the Town of Parker Storm
Drainage and Environmental Criteria Manual. The major drainageway in the area, Baldwin
Gulch, will not be adversely affected by the Project, and the Project meets Urban Drainage and
Flood Control District requirements.

DRAINAGE CONCEPT

The drainage design discussed herein effectively controls the storm runoff from the Project by
conveying developed runoff to the detention pond at the southwest portion of the Site. The
proposed 10-year and 100-year volume requirements fall below the Parker Auto Plaza FDR’s
10-year and 100-year volume requirements, to which the existing detention pond was designed.
The existing outlet structure and release rates will not be modified as part of the proposed
development. The released drainage from the pond is carried through a storm sewer and
outfalls into Baldwin Gulch.

SEDIMENT AND EROSION CONTROL CONCEPT

The Construction BMP plans are designed to prevent erosion within the Site during and after
construction. BMPs are in place to prevent erosion during construction including a temporary
sediment basin, diversion ditch, silt fence around the perimeter of the Site, vehicle tracking
control, and a concrete washout area. The forebay structure will prevent erosion at the bottom
of the pond. Furthermore, the proposed concrete trickle channels within the pond will prevent
erosion in the permanent condition.
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APPENDIX A - HYDROLOGIC SOIL GROUP MAP
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Hydrologic Soil Group

Hydrologic Soil Group— Summary by Map Unit — Castle Rock Area, Colorado (CO622)

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

BrD Bresser sandy loam,
cool, 5 to 9 percent
slopes

B 11.2 73.8%

Lo Loamy alluvial land C 0.5 3.3%

Sa Sampson loam B 3.5 22.9%

Totals for Area of Interest 15.2 100.0%

Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are
assigned to one of four groups according to the rate of water infiltration when the
soils are not protected by vegetation, are thoroughly wet, and receive
precipitation from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when
thoroughly wet. These consist mainly of deep, well drained to excessively
drained sands or gravelly sands. These soils have a high rate of water
transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These
consist chiefly of moderately deep or deep, moderately well drained or well
drained soils that have moderately fine texture to moderately coarse texture.
These soils have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These soils have a slow rate of
water transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell
potential, soils that have a high water table, soils that have a claypan or clay
layer at or near the surface, and soils that are shallow over nearly impervious
material. These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is
for drained areas and the second is for undrained areas. Only the soils that in
their natural condition are in group D are assigned to dual classes.

Hydrologic Soil Group—Castle Rock Area, Colorado Web Soil Survey

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey
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Rating Options

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified

Tie-break Rule: Higher

Hydrologic Soil Group—Castle Rock Area, Colorado Web Soil Survey
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APPENDIX B1 - FEMA FIRM PANEL
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APPENDIX B2 – RAINFALL DATA



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. 

  



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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APPENDIX B3 - C-VALUES



Runoff  Chapter 6 
 

 
6-10 Urban Drainage and Flood Control District August 2018 

Urban Storm Drainage Criteria Manual Volume 1 

Table 6-5.  Runoff coefficients, c 

 

2-Year 5-Year 10-Year 25-Year 50-Year 100-Year 500-Year
2% 0.01 0.01 0.01 0.01 0.04 0.13 0.27
5% 0.02 0.02 0.02 0.03 0.07 0.15 0.29

10% 0.04 0.05 0.05 0.07 0.11 0.19 0.32
15% 0.07 0.08 0.08 0.1 0.15 0.23 0.35
20% 0.1 0.11 0.12 0.14 0.2 0.27 0.38
25% 0.14 0.15 0.16 0.19 0.24 0.3 0.42
30% 0.18 0.19 0.2 0.23 0.28 0.34 0.45
35% 0.21 0.23 0.24 0.27 0.32 0.38 0.48
40% 0.25 0.27 0.28 0.32 0.37 0.42 0.51
45% 0.3 0.31 0.33 0.36 0.41 0.46 0.54
50% 0.34 0.36 0.37 0.41 0.45 0.5 0.58
55% 0.39 0.4 0.42 0.45 0.49 0.54 0.61
60% 0.43 0.45 0.47 0.5 0.54 0.58 0.64
65% 0.48 0.5 0.51 0.54 0.58 0.62 0.67
70% 0.53 0.55 0.56 0.59 0.62 0.65 0.71
75% 0.58 0.6 0.61 0.64 0.66 0.69 0.74
80% 0.63 0.65 0.66 0.69 0.71 0.73 0.77
85% 0.68 0.7 0.71 0.74 0.75 0.77 0.8
90% 0.73 0.75 0.77 0.79 0.79 0.81 0.84
95% 0.79 0.81 0.82 0.83 0.84 0.85 0.87
100% 0.84 0.86 0.87 0.88 0.88 0.89 0.9

2-Year 5-Year 10-Year 25-Year 50-Year 100-Year 500-Year
2% 0.01 0.01 0.07 0.26 0.34 0.44 0.54
5% 0.03 0.03 0.1 0.28 0.36 0.45 0.55

10% 0.06 0.07 0.14 0.31 0.38 0.47 0.57
15% 0.09 0.11 0.18 0.34 0.41 0.5 0.59
20% 0.13 0.15 0.22 0.38 0.44 0.52 0.61
25% 0.17 0.19 0.26 0.41 0.47 0.54 0.63
30% 0.2 0.23 0.3 0.44 0.49 0.57 0.65
35% 0.24 0.27 0.34 0.47 0.52 0.59 0.66
40% 0.29 0.32 0.38 0.5 0.55 0.61 0.68
45% 0.33 0.36 0.42 0.53 0.58 0.64 0.7
50% 0.37 0.4 0.46 0.56 0.61 0.66 0.72
55% 0.42 0.45 0.5 0.6 0.63 0.68 0.74
60% 0.46 0.49 0.54 0.63 0.66 0.71 0.76
65% 0.5 0.54 0.58 0.66 0.69 0.73 0.77
70% 0.55 0.58 0.62 0.69 0.72 0.75 0.79
75% 0.6 0.63 0.66 0.72 0.75 0.78 0.81
80% 0.64 0.67 0.7 0.75 0.77 0.8 0.83
85% 0.69 0.72 0.74 0.78 0.8 0.82 0.85
90% 0.74 0.76 0.78 0.81 0.83 0.84 0.87
95% 0.79 0.81 0.82 0.85 0.86 0.87 0.88
100% 0.84 0.86 0.86 0.88 0.89 0.89 0.9

Total or Effective 
% Impervious

NRCS Hydrologic Soil Group A

Total or Effective 
% Impervious

NRCS Hydrologic Soil Group B
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APPENDIX C - OVERALL DRAINAGE MAP
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APPENDIX D - RATIONAL METHOD CALCULATIONS, INLET CALCULATIONS



Job No. 096502001 Parker Pine Retail
Parker, CO

 11/5/2019
9:47 AM

Calculated By:  EZ

Rainfall Intensity

IDF - Intensity, Duration, Frequency Data

TIME 2 YR 5 YR 10 YR 100 YR
5 3.36 4.71 5.56 8.82
6 3.19 4.48 5.29 8.38
7 3.04 4.27 5.04 7.99
8 2.91 4.09 4.82 7.64
9 2.79 3.92 4.62 7.32
10 2.68 3.76 4.44 7.03
11 2.58 3.62 4.27 6.77
12 2.49 3.49 4.12 6.53
13 2.40 3.37 3.98 6.30
14 2.32 3.26 3.84 6.09
15 2.25 3.16 3.72 5.90
16 2.18 3.06 3.61 5.72
17 2.12 2.97 3.50 5.56
18 2.06 2.89 3.41 5.40
19 2.00 2.81 3.31 5.25
20 1.95 2.73 3.23 5.11
21 1.90 2.66 3.14 4.98
22 1.85 2.60 3.07 4.86
23 1.81 2.54 2.99 4.75
24 1.76 2.48 2.92 4.64
25 1.73 2.42 2.86 4.53
26 1.69 2.37 2.80 4.43
27 1.65 2.32 2.74 4.34
28 1.62 2.27 2.68 4.25
29 1.58 2.22 2.62 4.16
30 1.55 2.18 2.57 4.08
31 1.52 2.14 2.52 4.00
32 1.49 2.10 2.48 3.93
33 1.47 2.06 2.43 3.85
34 1.44 2.02 2.39 3.78
35 1.42 1.99 2.35 3.72
36 1.39 1.95 2.31 3.66
37 1.37 1.92 2.27 3.59
38 1.35 1.89 2.23 3.53
39 1.32 1.86 2.19 3.48
40 1.30 1.83 2.16 3.42
41 1.28 1.80 2.13 3.37
42 1.26 1.77 2.09 3.32
43 1.25 1.75 2.06 3.27
44 1.23 1.72 2.03 3.22
45 1.21 1.70 2.00 3.18
46 1.19 1.67 1.98 3.13
47 1.18 1.65 1.95 3.09
48 1.16 1.63 1.92 3.05
49 1.14 1.61 1.90 3.01
50 1.13 1.59 1.87 2.97
51 1.11 1.57 1.85 2.93
52 1.10 1.55 1.82 2.89
53 1.09 1.53 1.80 2.85
54 1.07 1.51 1.78 2.82
55 1.06 1.49 1.76 2.79
56 1.05 1.47 1.74 2.75
57 1.04 1.45 1.72 2.72
58 1.02 1.44 1.70 2.69
59 1.01 1.42 1.68 2.66
60 1.00 1.40 1.66 2.63

Note:

Time Intensity Frequency Tabulation

Intensity values utilized as published within the Town of Parker
Storm Drainage Criteria Manual, Table 5.1
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Job No. 096502001 Parker Pine Retail
Parker, CO

 11/5/2019
9:47 AM

Calculated By:  EZ

TIME 2 YR 5 YR 10 YR 100 YR
5 3.36 4.71 5.56 8.82
6 3.19 4.48 5.29 8.38
7 3.04 4.27 5.04 7.99
8 2.91 4.09 4.82 7.64
9 2.79 3.92 4.62 7.32
10 2.68 3.76 4.44 7.03
11 2.58 3.62 4.27 6.77
12 2.49 3.49 4.12 6.53
13 2.40 3.37 3.98 6.30
14 2.32 3.26 3.84 6.09
15 2.25 3.16 3.72 5.90
16 2.18 3.06 3.61 5.72
17 2.12 2.97 3.50 5.56
18 2.06 2.89 3.41 5.40
19 2.00 2.81 3.31 5.25
20 1.95 2.73 3.23 5.11
21 1.90 2.66 3.14 4.98
22 1.85 2.60 3.07 4.86
23 1.81 2.54 2.99 4.75
24 1.76 2.48 2.92 4.64
25 1.73 2.42 2.86 4.53
26 1.69 2.37 2.80 4.43
27 1.65 2.32 2.74 4.34
28 1.62 2.27 2.68 4.25
29 1.58 2.22 2.62 4.16
30 1.55 2.18 2.57 4.08
31 1.52 2.14 2.52 4.00
32 1.49 2.10 2.48 3.93
33 1.47 2.06 2.43 3.85
34 1.44 2.02 2.39 3.78
35 1.42 1.99 2.35 3.72
36 1.39 1.95 2.31 3.66
37 1.37 1.92 2.27 3.59
38 1.35 1.89 2.23 3.53
39 1.32 1.86 2.19 3.48
40 1.30 1.83 2.16 3.42
41 1.28 1.80 2.13 3.37
42 1.26 1.77 2.09 3.32
43 1.25 1.75 2.06 3.27
44 1.23 1.72 2.03 3.22
45 1.21 1.70 2.00 3.18
46 1.19 1.67 1.98 3.13
47 1.18 1.65 1.95 3.09
48 1.16 1.63 1.92 3.05
49 1.14 1.61 1.90 3.01
50 1.13 1.59 1.87 2.97
51 1.11 1.57 1.85 2.93
52 1.10 1.55 1.82 2.89
53 1.09 1.53 1.80 2.85
54 1.07 1.51 1.78 2.82
55 1.06 1.49 1.76 2.79
56 1.05 1.47 1.74 2.75
57 1.04 1.45 1.72 2.72
58 1.02 1.44 1.70 2.69
59 1.01 1.42 1.68 2.66
60 1.00 1.40 1.66 2.63

Time Intensity Frequency Tabulation
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Job No. 096502001 Parker Pine Retail
Parker, CO

11/5/2019
9:48 AM

Calculated By:  KR

Landuse I C2 C5 C10 C100

Landscape 2% 0.01 0.01 0.07 0.44
Roof 90% 0.74 0.76 0.78 0.84
Streets/Drives and Walks 100% 0.84 0.86 0.86 0.89

All Basins
Basin

Designation
ATOTAL

(AC)
ATOTAL

(SF)
ALANDSCAPE

(SF)
AROOF

(SF)
ASTREETS/DRIVES

& WALKS (SF) IWEIGHTED C2 C5 C100 DESIGN POINTINLET

1.1 1.43 62,381 9,500 0 52,881 85% 0.71 0.73 0.82
1.2 1.97 85,635 13,000 0 72,635 85% 0.71 0.73 0.82
2.0 0.88 38,143 6,000 0 32,143 85% 0.71 0.73 0.82
3.0 1.97 85,881 13,000 0 72,881 85% 0.71 0.73 0.82
4.1 1.14 49,452 7,500 0 41,952 85% 0.71 0.73 0.82
4.2 0.77 33,396 5,000 0 28,396 85% 0.72 0.73 0.82
5.0 1.13 49,201 7,500 0 41,701 85% 0.71 0.73 0.82
6.0 2.22 96,743 15,000 0 81,743 85% 0.71 0.73 0.82
7.0 1.02 44,356 7,000 0 37,356 85% 0.71 0.73 0.82
8.0 1.94 84,345 13,000 0 71,345 85% 0.71 0.73 0.82
9.0 0.10 4,470 0 0 4,470 100% 0.84 0.86 0.89

10.0 0.16 6,975 0 0 6,975 100% 0.84 0.86 0.89
11.0 0.21 9,219 0 0 9,219 100% 0.84 0.86 0.89
12.0 0.14 6,073 0 0 6,073 100% 0.84 0.86 0.89
13.0 0.08 3,465 0 0 3,465 100% 0.84 0.86 0.89
14.0 0.17 7,207 0 0 7,207 100% 0.84 0.86 0.89
15.0 0.18 7,746 0 0 7,746 100% 0.84 0.86 0.89
16.0 0.17 7,231 0 0 7,231 100% 0.84 0.86 0.89
17.0 0.11 4,854 0 0 4,854 100% 0.84 0.86 0.89
18.0 0.39 17,130 0 0 17,130 100% 0.84 0.86 0.89
19.0 0.11 4,871 0 0 4,871 100% 0.84 0.86 0.89
20.0 0.03 1,228 0 0 1,228 100% 0.84 0.86 0.89

16.30 710,001 96,500 - 613,501 87% 0.73 0.74 0.83

Detained Basins
Basin

Designation
ATOTAL

(AC)
ATOTAL

(SF)
ALANDSCAPE

(SF)
AROOF

(SF)
ADRIVES & WALKS

(SF)
IWEIGHTED C2 C5 C100

1 1.43 62,381 9,500 0 52,881 85% 0.71 0.73 0.82
2 1.97 85,635 13,000 0 72,635 85% 0.71 0.73 0.82
3 0.88 38,143 6,000 0 32,143 85% 0.71 0.73 0.82
4 1.97 85,881 13,000 0 72,881 85% 0.71 0.73 0.82
5 1.14 49,452 7,500 0 41,952 85% 0.71 0.73 0.82
6 0.77 33,396 5,000 0 28,396 85% 0.72 0.73 0.82
7 1.13 49,201 7,500 0 41,701 85% 0.71 0.73 0.82
8 2.22 96,743 15,000 0 81,743 85% 0.71 0.73 0.82
9 1.02 44,356 7,000 0 37,356 85% 0.71 0.73 0.82

10 1.94 84,345 13,000 0 71,345 85% 0.71 0.73 0.82
11 0.10 4,470 0 0 4,470 100% 0.84 0.86 0.89
12 0.16 6,975 0 0 6,975 100% 0.84 0.86 0.89
13 0.21 9,219 0 0 9,219 100% 0.84 0.86 0.89
14 0.14 6,073 0 0 6,073 100% 0.84 0.86 0.89
15 0.08 3,465 0 0 3,465 100% 0.84 0.86 0.89
16 0.17 7,207 0 0 7,207 100% 0.84 0.86 0.89
17 0.18 7,746 0 0 7,746 100% 0.84 0.86 0.89
18 0.39 17,130 0 0 17,130 100% 0.84 0.86 0.89

15.88 691,818 96,500 - 595,318 86% 0.72 0.74 0.83

Undetained Basins
Basin

Designation
ATOTAL

(AC)
ATOTAL

(SF)
ALANDSCAPE

(SF)
AROOF

(SF)
ADRIVES & WALKS

(SF)
IWEIGHTED C2 C5 C100

19 0.11 4,871 0 0 4,871 100% 0.84 0.86 0.89
20 0.03 1,228 0 0 1,228 100% 0.84 0.86 0.89

0.14 6,099 - - 6,099 100% 0.84 0.86 0.89

BASIN IMPERVIOUSNESS AND RUNOFF COEFFICIENT
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Job No. 096502001 Parker Pine Retail
Parker, CO

11/5/2019
9:48 AM

Calculated By:  KR

DESIGN DRAIN AREA AREA NRCS I C(5) Length Slope T(i) Length Slope Coefficient Velocity T(t) T(c) TOTAL L/180+10
POINT BASIN SF AC Soil Type % FT % MIN FT % FPS MIN (MIN) LENGTH

1.1 1.1 62,381 1.43 B 85% 0.73 45 2.0% 3.6 - - 20 0.0 0.0 5.0 45 10.3 5.0
1.2 1.2 85,635 1.97 B 85% 0.73 41 21.0% 1.6 450 3.1% 15 2.6 2.8 5.0 491 12.7 5.0
2.0 2.0 38,143 0.88 B 85% 0.73 40 5.6% 2.4 60 3.3% 20 3.6 0.3 5.0 100 10.6 5.0
3.0 3.0 85,881 1.97 B 85% 0.73 69 4.3% 3.5 97 1.3% 20 2.2 0.7 5.0 166 10.9 5.0
4.1 4.1 49,452 1.14 B 85% 0.73 170 7.0% 4.6 50 2.7% 20 3.3 0.3 5.0 220 11.2 5.0
4.2 4.2 33,396 0.77 B 85% 0.73 93 9.2% 3.1 163 3.7% 20 3.8 0.7 5.0 256 11.4 5.0
5.0 5.0 49,201 1.13 B 85% 0.73 0 0.0% 230 1.0% 21 2.1 1.8 5.0 230 11.3 5.0
6.0 6.0 96,743 2.22 B 85% 0.73 50 2.0% 3.8 150 3.0% 20 3.5 0.7 5.0 200 11.1 5.0
7.0 7.0 44,356 1.02 B 85% 0.73 35 1.5% 3.5 105 2.0% 20 2.8 0.6 5.0 140 10.8 5.0
8.0 8.0 84,345 1.94 B 85% 0.73 100 1.0% 6.8 10 15.0% 20 7.7 0.0 6.8 110 10.6 6.8
9.0 9.0 4,470 0.10 B 100% 0.86 101 101.0% 0.9 11 115.0% 21 22.5 0.0 5.0 112 10.6 5.0

10.0 10.0 6,975 0.16 B 100% 0.86 75 5.0% 2.2 130 2.5% 20 3.2 0.7 5.0 205 11.1 5.0
11.0 11.0 9,219 0.21 B 100% 0.86 45 4.3% 1.8 500 3.6% 20 3.8 2.2 5.0 545 13.0 5.0
12.0 12.0 6,073 0.14 B 100% 0.86 100 1.0% 4.4 10 15.0% 20 7.7 0.0 5.0 110 10.6 5.0
13.0 13.0 3,465 0.08 B 100% 0.86 101 101.0% 0.9 11 115.0% 21 22.5 0.0 5.0 112 10.6 5.0
14.0 14.0 7,207 0.17 B 100% 0.86 63 2.0% 2.8 98 0.7% 20 1.7 1.0 5.0 161 10.9 5.0
15.0 15.0 7,746 0.18 B 100% 0.86 35 17.0% 1.0 72 1.2% 20 2.2 0.5 5.0 107 10.6 5.0
16.0 16.0 7,231 0.17 B 100% 0.86 90 15.0% 1.7 50 3.0% 20 3.5 0.2 5.0 140 10.8 5.0
17.0 17.0 4,854 0.11 B 100% 0.86 90 15.0% 1.7 51 3.0% 20 3.5 0.2 5.0 141 10.8 5.0
18.0 18.0 17,130 0.39 B 100% 0.86 90 15.0% 1.7 52 3.0% 20 3.5 0.3 5.0 142 10.8 5.0
19.0 19.0 4,871 0.11 B 100% 0.86 90 15.0% 1.7 53 3.0% 20 3.5 0.3 5.0 143 10.8 5.0
20.0 20.0 1,228 0.03 B 100% 0.86 90 15.0% 1.7 54 3.0% 20 3.5 0.3 5.0 144 10.8 5.0

Watercourse Coefficient
Forest & Meadow 2.5
Fallow or Cultivation 5.0
Short Grass Pasture & Lawns 7.0
Nearly Bare Ground 10.0
Grassed Waterway 15.0
Paved Area and Shallow Gutter 20.0

INITIAL / OVERLAND TIME
T(i)SUB-BASIN DATA FINAL

T(c)
(MIN)

TRAVEL TIME
T(t)

T(c) CHECK
(URBANIZED BASINS)

Time of Concentration
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Job No. 096502001 Parker Pine Retail
Parker, CO

3/11/2020
6:03 PM

Calculated By:  DLS

DESIGN DRAIN AREA RUNOFF T(c) C x A I Q T(c) SUM I Q
POINT BASIN Ac COEFF Min In/Hr CFS Min C x A In/Hr CFS

1 1.1 1.43 0.71 5.0 1.02 3.36 3.43 5.0 1.02 3.4 3.43
1 1.2 1.97 0.71 5.0 1.40 3.36 4.71 5.0 2.4 3.4 8.14
1 2.0 0.88 0.71 5.0 0.62 3.36 2.09 5.0 3.0 3.4 10.23
1 3.0 1.97 0.71 5.0 1.41 3.36 4.73 5.0 4.5 3.4 14.96
1 4.1 1.14 0.71 5.0 0.81 3.36 2.72 5.0 5.3 3.4 17.68
1 4.2 0.77 0.72 5.0 0.549 3.36 1.84 5.0 5.8 3.4 19.53
1 5.0 1.13 0.71 5.0 0.806 3.36 2.71 5.0 6.6 3.4 22.23
1 6.0 2.22 0.71 5.0 1.580 3.36 5.30 5.0 8.2 3.4 27.54
1 7.0 1.02 0.71 5.0 0.722 3.36 2.42 5.0 8.9 3.4 29.96
1 8.0 1.94 0.71 6.8 1.379 3.09 4.26 5.0 10.3 3.4 34.59
1 9.0 0.10 0.84 5.0 0.086 3.36 0.29 5.0 10.4 3.4 34.88
1 10.0 0.16 0.84 5.0 0.135 3.36 0.45 5.0 10.5 3.4 35.33
1 11.0 0.21 0.84 5.0 0.178 3.36 0.60 5.0 10.7 3.4 35.93
1 12.0 0.14 0.84 5.0 0.117 3.36 0.39 5.0 10.8 3.4 36.32
1 13.0 0.08 0.84 5.0 0.067 3.36 0.22 5.0 10.9 3.4 36.55
1 14.0 0.17 0.84 5.0 0.139 3.36 0.47 5.0 11.0 3.4 37.01
1 15.0 0.18 0.84 5.0 0.149 3.36 0.50 5.0 11.2 3.4 37.51
1 16.0 0.17 0.84 5.0 0.139 3.36 0.47 5.0 11.3 3.4 37.98
1 17.0 0.11 0.84 5.0 0.094 3.36 0.31 5.0 11.4 3.4 38.30
1 18.0 0.39 0.84 5.0 0.330 3.36 1.11 5.0 11.7 3.4 39.41
1 19.0 0.11 0.84 5.0 0.094 3.36 0.32 5.0 11.8 3.4 39.72
1 20.0 0.03 0.84 5.0 0.024 3.36 0.08 5.0 11.9 3.4 39.80

CIA Runoff Calculations

2-Year Design Storm Runoff Calculations
(Rational Method Procedure)

TOTAL RUNOFFBASIN INFORMATION
REMARKS

DIRECT RUNOFF
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Job No. 096502001 Parker Pine Retail
Parker, CO

3/11/2020
6:03 PM

Calculated By:  DLS

DESIGN DRAIN AREA RUNOFF T(c) C x A I Q T(c) SUM I Q
POINT BASIN Ac COEFF Min In/Hr CFS Min C x A In/Hr CFS

1 1.1 1.43 0.73 5.0 1.05 4.71 4.93 5.0 1.05 4.7 4.93
1 1.2 1.97 0.73 5.0 1.44 4.71 6.77 5.0 2.5 4.7 11.71
1 2.0 0.88 0.73 5.0 0.64 4.71 3.00 5.0 3.1 4.7 14.71
1 3.0 1.97 0.73 5.0 1.44 4.71 6.80 5.0 4.6 4.7 21.50
1 4.1 1.14 0.73 5.0 0.83 4.71 3.91 5.0 5.4 4.7 25.42
1 4.2 0.77 0.73 5.0 0.56 4.71 2.65 5.0 6.0 4.7 28.07
1 5.0 1.13 0.73 5.0 0.83 4.71 3.89 5.0 6.8 4.7 31.96
1 6.0 2.22 0.73 5.0 1.62 4.71 7.62 5.0 8.4 4.7 39.58
1 7.0 1.02 0.73 5.0 0.74 4.71 3.48 5.0 9.1 4.7 43.06
1 8.0 1.94 0.73 6.8 1.41 4.34 6.13 5.0 10.5 4.7 49.72
1 9.0 0.10 0.86 5.0 0.09 4.71 0.42 5.0 10.6 4.7 50.14
1 10.0 0.16 0.86 5.0 0.14 4.71 0.65 5.0 10.8 4.7 50.79
1 11.0 0.21 0.86 5.0 0.18 4.71 0.86 5.0 11.0 4.7 51.64
1 12.0 0.14 0.86 5.0 0.12 4.71 0.57 5.0 11.1 4.7 52.21
1 13.0 0.08 0.86 5.0 0.07 4.71 0.32 5.0 11.1 4.7 52.53
1 14.0 0.17 0.86 5.0 0.14 4.71 0.67 5.0 11.3 4.7 53.20
1 15.0 0.18 0.86 5.0 0.15 4.71 0.72 5.0 11.4 4.7 53.92
1 16.0 0.17 0.86 5.0 0.14 4.71 0.67 5.0 11.6 4.7 54.60
1 17.0 0.11 0.86 5.0 0.10 4.71 0.45 5.0 11.7 4.7 55.05
1 18.0 0.39 0.86 5.0 0.34 4.71 1.59 5.0 12.0 4.7 56.64
1 19.0 0.11 0.86 5.0 0.10 4.71 0.45 5.0 12.1 4.7 57.10
1 20.0 0.03 0.86 5.0 0.02 4.71 0.11 5.0 12.1 4.7 57.21

(Rational Method Procedure)
5-Year Design Storm Runoff Calculations

BASIN INFORMATION DIRECT RUNOFF TOTAL RUNOFF
REMARKS
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Job No. 096502001 Parker Pine Retail
Parker, CO

3/11/2020
6:03 PM

Calculated By:  DLS

DESIGN DRAIN AREA RUNOFF T(c) C x A I Q T(c) SUM I Q
POINT BASIN Ac COEFF Min In/Hr CFS Min C x A In/Hr CFS

1 1.1 1.43 0.82 5.0 1.18 8.82 10.37 5.0 1.18 8.8 10.37
1 1.2 1.97 0.82 5.0 1.62 8.82 14.25 5.0 2.8 8.8 24.62
1 2.0 0.88 0.82 5.0 0.72 8.82 6.33 5.0 3.5 8.8 30.95
1 3.0 1.97 0.82 5.0 1.62 8.82 14.29 5.0 5.1 8.8 45.24
1 4.1 1.14 0.82 5.0 0.93 8.82 8.23 5.0 6.1 8.8 53.46
1 4.2 0.77 0.82 5.0 0.631 8.82 5.56 5.0 6.7 8.8 59.03
1 5.0 1.13 0.82 5.0 0.928 8.82 8.18 5.0 7.6 8.8 67.21
1 6.0 2.22 0.82 5.0 1.822 8.82 16.06 5.0 9.4 8.8 83.27
1 7.0 1.02 0.82 5.0 0.834 8.82 7.35 5.0 10.3 8.8 90.63
1 8.0 1.94 0.82 6.8 1.589 8.12 12.90 5.0 11.9 8.8 104.64
1 9.0 0.10 0.89 5.0 0.091 8.82 0.81 5.0 12.0 8.8 105.44
1 10.0 0.16 0.89 5.0 0.143 8.82 1.26 5.0 12.1 8.8 106.70
1 11.0 0.21 0.89 5.0 0.188 8.82 1.66 5.0 12.3 8.8 108.36
1 12.0 0.14 0.89 5.0 0.124 8.82 1.09 5.0 12.4 8.8 109.46
1 13.0 0.08 0.89 5.0 0.071 8.82 0.62 5.0 12.5 8.8 110.08
1 14.0 0.17 0.89 5.0 0.147 8.82 1.30 5.0 12.6 8.8 111.38
1 15.0 0.18 0.89 5.0 0.158 8.82 1.40 5.0 12.8 8.8 112.78
1 16.0 0.17 0.89 5.0 0.148 8.82 1.30 5.0 12.9 8.8 114.08
1 17.0 0.11 0.89 5.0 0.099 8.82 0.87 5.0 13.0 8.8 114.95
1 18.0 0.39 0.89 5.0 0.350 8.82 3.09 5.0 13.4 8.8 118.04
1 19.0 0.11 0.89 5.0 0.100 8.82 0.88 5.0 13.5 8.8 118.92
1 20.0 0.03 0.89 5.0 0.025 8.82 0.22 5.0 13.5 8.8 119.14

100-Year Design Storm Runoff Calculations
(Rational Method Procedure)

BASIN INFORMATION DIRECT RUNOFF TOTAL RUNOFF
REMARKS

K:\DEN_Civil\096502001 - Mixed Use Parker Rd\_Project Files\Eng\Drainage\2019_0715 - CIA Calcs.xls



Project:

Basin ID:

Depth Increment = ft

Watershed Information Top of Micropool -- 0.00 -- -- -- 88 0.002

Selected BMP Type = EDB 5778 -- 1.00 -- -- -- 981 0.023 535 0.012

Watershed Area = 15.95 acres 5779 -- 2.00 -- -- -- 8,866 0.204 5,458 0.125

Watershed Length = 1,100 ft Note: Lc/L Ratio > 0.9 5780 -- 3.00 -- -- -- 18,678 0.429 19,230 0.441
Watershed Length to Centroid = 5,500 ft Lc / L Ratio = 5 5781 -- 4.00 -- -- -- 23,807 0.547 40,473 0.929

Watershed Slope = 0.030 ft/ft 5782 -- 5.00 -- -- -- 27,251 0.626 66,002 1.515
Watershed Imperviousness = 85.00% percent 5783 -- 6.00 -- -- -- 30,717 0.705 94,986 2.181

Percentage Hydrologic Soil Group A = 0.0% percent 5784 -- 7.00 -- -- -- 35,001 0.804 127,845 2.935
Percentage Hydrologic Soil Group B = 100.0% percent -- -- -- --

Percentage Hydrologic Soil Groups C/D = 0.0% 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) = 0.481 acre-feet acre-feet -- -- -- --

Excess Urban Runoff Volume (EURV) = 1.512 acre-feet acre-feet -- -- -- --
2-yr Runoff Volume (P1 = 0.99 in.) = 1.094 acre-feet 0.99 inches -- -- -- --
5-yr Runoff Volume (P1 = 1.39 in.) = 1.632 acre-feet 1.39 inches -- -- -- --

10-yr Runoff Volume (P1 = 1.64 in.) = 1.976 acre-feet 1.64 inches -- -- -- --
25-yr Runoff Volume (P1 = 1.98 in.) = 2.479 acre-feet 1.98 inches -- -- -- --
50-yr Runoff Volume (P1 = 2.31 in.) = 2.950 acre-feet 2.31 inches -- -- -- --
100-yr Runoff Volume (P1 = 2.6 in.) = 3.380 acre-feet 2.60 inches -- -- -- --

500-yr Runoff Volume (P1 = 3.08 in.) = 4.070 acre-feet inches -- -- -- --
Approximate 2-yr Detention Volume = 1.003 acre-feet -- -- -- --
Approximate 5-yr Detention Volume = 1.465 acre-feet -- -- -- --

Approximate 10-yr Detention Volume = 1.826 acre-feet -- -- -- --
Approximate 25-yr Detention Volume = 2.067 acre-feet -- -- -- --
Approximate 50-yr Detention Volume = 2.225 acre-feet -- -- -- --

Approximate 100-yr Detention Volume = 2.339 acre-feet -- -- -- --
-- -- -- --

Define Zones and Basin Geometry -- -- -- --
Zone 1 Volume (WQCV) = 0.481 acre-feet -- -- -- --

Zone 2 Volume (EURV - Zone 1) = 1.031 acre-feet -- -- -- --
Zone 3 Volume (100-year - Zones 1 & 2) = 0.826 acre-feet -- -- -- --

Total Detention Basin Volume = 2.339 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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Parker Mixed-Use - Parker and Pine

MHFD-Detention, Version 4.02 (February 2020)

Example Zone Configuration (Retention Pond)

MHFD-Detention_v4-02.xlsm, Basin 4/24/2020, 9:41 AM



1 User Defined Stage-Area Booleans for Message

1 Equal Stage-Area Inputs Watershed L:W
1 CountA 1 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
3.10 Zone 1 (WQCV) 3.10 Zone 1 (WQCV)
5.00 Zone 2 (EURV) 5.00 Zone 2 (EURV)
6.23 Zone 3 (100-year) 6.23 Zone 3 (100-year)

DETENTION BASIN STAGE-STORAGE TABLE BUILDER
MHFD-Detention, Version 4.02 (February 2020)
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  Project:
  Basin ID:

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

Zone 1 (WQCV) 3.10 0.481 Orifice Plate

Zone 2 (EURV) 5.00 1.031 Circular Orifice

Zone 3 (100-year) 6.23 0.826 Weir&Pipe (Rect.)

Total (all zones) 2.339
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 ft2

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
Invert of Lowest Orifice = 0.00 ft (relative to basin bottom at Stage = 0 ft) WQ Orifice Area per Row = 1.056E-02 ft2

Depth at top of Zone using Orifice Plate = 3.10 ft (relative to basin bottom at Stage = 0 ft) Elliptical Half-Width = N/A feet
Orifice Plate: Orifice Vertical Spacing = 12.40 inches Elliptical Slot Centroid = N/A feet

Orifice Plate: Orifice Area per Row = 1.52 sq. inches (diameter = 1-3/8 inches) Elliptical Slot Area = N/A ft2

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 1.03 2.07
Orifice Area (sq. inches) 1.52 1.52 1.52

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
Zone 2 Circular Not Selected Zone 2 Circular Not Selected

Invert of Vertical Orifice = 3.10 N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Area = 0.35 N/A ft2

Depth at top of Zone using Vertical Orifice = 5.00 N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Centroid = 0.33 N/A feet
Vertical Orifice Diameter = 8.00 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 = 4.79 N/A ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, Ht = 6.04 N/A feet
Overflow Weir Front Edge Length = 1.00 N/A feet Overflow Weir Slope Length = 5.15 N/A feet

Overflow Weir Grate Slope = 4.00 N/A H:V Grate Open Area / 100-yr Orifice Area = 4.68 N/A
Horiz. Length of Weir Sides = 5.00 N/A feet Overflow Grate Open Area w/o Debris = 3.61 N/A ft2

Overflow Grate Open Area % = 70% N/A %, grate open area/total area Overflow Grate Open Area w/ Debris = 1.80 N/A ft2

Debris Clogging % = 50% N/A %

User Input: Outlet Pipe w/ Flow Restriction Plate (Circular Orifice, Restrictor Plate, or Rectangular Orifice) Calculated Parameters for Outlet Pipe w/ Flow Restriction Plate
Zone 3 Rectangular Not Selected Zone 3 Rectangular Not Selected

Depth to Invert of Outlet Pipe = 1.10 N/A ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = 0.77 N/A ft2

Rectangular Orifice Width = 10.10 N/A inches Outlet Orifice Centroid = 0.46 N/A feet
Rectangular Orifice Height = 11.00 inches Half-Central Angle of Restrictor Plate on Pipe = N/A N/A radians

User Input: Emergency Spillway (Rectangular or Trapezoidal) Calculated Parameters for Spillway
Spillway Invert Stage= 6.20 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 0.55 feet

Spillway Crest Length = 26.00 feet Stage at Top of Freeboard = 7.00 feet
Spillway End Slopes = 4.00 H:V Basin Area at Top of Freeboard = 0.80 acres

Freeboard above Max Water Surface = 0.25 feet Basin Volume at Top of Freeboard = 2.93 acre-ft

Max Ponding Depth of Target Storage Volume = 6.19 feet Discharge at Top of Freeboard = 71.58 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) = 0.481 1.512 1.094 1.632 1.976 2.479 2.950 3.380 4.070
Inflow Hydrograph Volume (acre-ft) = N/A N/A 1.094 1.632 1.976 2.479 2.950 3.380 4.070
CUHP Predevelopment Peak Q (cfs) = N/A N/A 0.1 1.5 2.6 5.9 8.0 10.7 14.0

OPTIONAL Override Predevelopment Peak Q (cfs) = N/A N/A
Predevelopment Unit Peak Flow, q (cfs/acre) = N/A N/A 0.01 0.09 0.16 0.37 0.50 0.67 0.87

Peak Inflow Q (cfs) = N/A N/A 10.6 15.6 18.4 25.0 29.7 34.2 41.1
Peak Outflow Q (cfs) = 0.2 2.6 1.5 2.2 3.1 6.0 8.7 9.7 18.7

Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 1.5 1.2 1.0 1.1 0.9 1.3
Structure Controlling Flow = Plate Overflow Weir 1 Vertical Orifice 1 Vertical Orifice 1 Overflow Weir 1 Overflow Weir 1 Overflow Weir 1 Outlet Plate 1 Spillway

Max Velocity through Grate 1 (fps) = N/A 0.07 N/A N/A 0.2 0.9 1.6 1.8 1.8
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) = 38 47 47 48 48 47 46 45 43
Time to Drain 99% of Inflow Volume (hours) = 40 51 51 53 53 53 53 52 52

Maximum Ponding Depth (ft) = 3.10 5.00 3.97 4.70 5.11 5.55 5.86 6.19 6.43
Area at Maximum Ponding Depth (acres) = 0.44 0.63 0.54 0.60 0.63 0.67 0.69 0.72 0.75

Maximum Volume Stored (acre-ft) = 0.485 1.515 0.913 1.325 1.584 1.871 2.076 2.316 2.485

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 4.02 (February 2020)

Parker Mixed-Use - Parker and Pine

Example Zone Configuration (Retention Pond)



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 2 1

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

Count_VertOrifice1 = 1 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) 3 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 311 Watershed Constraint Check
Count_OutletPipe2 = 0 0.50(diameter = 13/16 inch) 2 Year 398 Slope 0.030

COUNTA_2 (Standard FSD Setup)= 1 0.58(diameter = 7/8 inch) EURV 501 Shape 1.74
Hidden Parameters & Calculations 0.67(diameter = 15/16 inch) 5 Year 471

MaxPondDepth_Error? FALSE 0.76 (diameter = 1 inch) 10 Year 512 Spillway Depth
Cd_Broad-Crested Weir 3.00 0.86(diameter = 1-1/16 inches) 25 Year 556 0.55

WQ Plate Flow at 100yr depth = 0.35 0.97(diameter = 1-1/8 inches) 50 Year 587
CLOG #1= 35% 1.08(diameter = 1-3/16 inches) 100 Year 620 1 Z1_Boolean

Cdw #1 = 0.89 1.20(diameter = 1-1/4 inches) 500 Year 644 1 Z2_Boolean
Cdo #1 = 0.69 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= 0% 1.59(diameter = 1-7/16 inches) Draintime Running

Cdw #2 = #VALUE! 1.73(diameter = 1-1/2 inches) Outlet Boolean Outlet Rank Total (1 to 4)
Cdo #2 = #VALUE! 1.88(diameter = 1-9/16 inches) Vertical Orifice 1 1 1 2

Overflow Weir #2 Angle = #VALUE! 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 2 0 Max Depth
VertOrifice1 Q at 100yr depth = 2.79 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 2 0 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 1 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 8.00 130,000 80

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 4.00 (December 2019)
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Outflow Hydrograph Workbook Filename:

Inflow Hydrographs
The user can override the calculated inflow hydrographs from this workbook with inflow hydrographs developed in a separate program.

SOURCE CUHP CUHP CUHP CUHP CUHP CUHP CUHP CUHP CUHP
Time Interval TIME WQCV [cfs] EURV [cfs] 2 Year [cfs] 5 Year [cfs] 10 Year [cfs] 25 Year [cfs] 50 Year [cfs] 100 Year [cfs] 500 Year [cfs]

5.00  min 0:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.16 0.06 0.35
0:15:00 0.00 0.00 0.63 1.49 1.91 1.40 1.92 1.86 2.53
0:20:00 0.00 0.00 3.10 4.93 6.00 4.02 4.98 5.28 6.67
0:25:00 0.00 0.00 7.35 11.15 13.54 9.09 10.98 11.78 14.56
0:30:00 0.00 0.00 10.01 14.88 17.68 18.42 22.05 24.26 29.39
0:35:00 0.00 0.00 10.64 15.62 18.44 23.34 27.83 31.82 38.32
0:40:00 0.00 0.00 10.42 15.10 17.79 24.98 29.71 34.21 41.10
0:45:00 0.00 0.00 9.75 14.21 16.82 24.40 28.99 33.98 40.80
0:50:00 0.00 0.00 9.07 13.40 15.79 23.51 27.92 32.79 39.35
0:55:00 0.00 0.00 8.48 12.56 14.84 22.04 26.18 31.10 37.32
1:00:00 0.00 0.00 8.02 11.88 14.12 20.58 24.44 29.45 35.34
1:05:00 0.00 0.00 7.64 11.28 13.49 19.39 23.03 28.16 33.79
1:10:00 0.00 0.00 7.10 10.68 12.85 18.05 21.43 26.06 31.27
1:15:00 0.00 0.00 6.53 9.95 12.18 16.68 19.82 23.78 28.56
1:20:00 0.00 0.00 5.97 9.17 11.36 15.18 18.03 21.25 25.53
1:25:00 0.00 0.00 5.51 8.49 10.46 13.76 16.33 18.87 22.67
1:30:00 0.00 0.00 5.20 8.02 9.77 12.41 14.74 16.82 20.21
1:35:00 0.00 0.00 4.96 7.66 9.20 11.38 13.52 15.27 18.36
1:40:00 0.00 0.00 4.75 7.19 8.69 10.52 12.49 14.02 16.85
1:45:00 0.00 0.00 4.56 6.70 8.21 9.77 11.59 12.90 15.50
1:50:00 0.00 0.00 4.36 6.23 7.77 9.08 10.77 11.88 14.28
1:55:00 0.00 0.00 4.01 5.80 7.28 8.43 9.99 10.92 13.12
2:00:00 0.00 0.00 3.64 5.33 6.70 7.80 9.25 10.01 12.02
2:05:00 0.00 0.00 3.14 4.61 5.78 6.78 8.03 8.67 10.41
2:10:00 0.00 0.00 2.63 3.85 4.83 5.70 6.75 7.28 8.74
2:15:00 0.00 0.00 2.15 3.14 3.95 4.67 5.53 5.96 7.15
2:20:00 0.00 0.00 1.73 2.53 3.21 3.76 4.44 4.77 5.72
2:25:00 0.00 0.00 1.40 2.05 2.62 2.96 3.50 3.72 4.47
2:30:00 0.00 0.00 1.15 1.70 2.19 2.35 2.78 2.91 3.50
2:35:00 0.00 0.00 0.96 1.42 1.83 1.91 2.26 2.32 2.79
2:40:00 0.00 0.00 0.80 1.19 1.53 1.55 1.84 1.86 2.23
2:45:00 0.00 0.00 0.66 0.98 1.26 1.26 1.49 1.48 1.78
2:50:00 0.00 0.00 0.55 0.81 1.04 1.02 1.20 1.17 1.41
2:55:00 0.00 0.00 0.45 0.66 0.85 0.82 0.97 0.92 1.11
3:00:00 0.00 0.00 0.37 0.54 0.69 0.66 0.78 0.73 0.88
3:05:00 0.00 0.00 0.31 0.44 0.56 0.54 0.64 0.59 0.72
3:10:00 0.00 0.00 0.25 0.35 0.45 0.44 0.52 0.48 0.58
3:15:00 0.00 0.00 0.20 0.28 0.36 0.35 0.41 0.39 0.47
3:20:00 0.00 0.00 0.15 0.21 0.28 0.27 0.32 0.31 0.37
3:25:00 0.00 0.00 0.11 0.16 0.21 0.21 0.24 0.23 0.28
3:30:00 0.00 0.00 0.08 0.11 0.15 0.15 0.18 0.17 0.21
3:35:00 0.00 0.00 0.05 0.08 0.10 0.11 0.12 0.12 0.14
3:40:00 0.00 0.00 0.03 0.05 0.06 0.07 0.08 0.08 0.09
3:45:00 0.00 0.00 0.02 0.03 0.03 0.04 0.04 0.04 0.05
3:50:00 0.00 0.00 0.01 0.01 0.01 0.02 0.02 0.02 0.02
3:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01
4:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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
4:15:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:20:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:25:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:15:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:20:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:25:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

DETENTION BASIN OUTLET STRUCTURE DESIGN



Summary Stage-Area-Volume-Discharge Relationships
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.
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 Area Area Volume Volume Total
Outflow

[ft] [ft 2] [acres] [ft 3] [ac-ft] [cfs]

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).

DETENTION BASIN OUTLET STRUCTURE DESIGN

Stage - Storage
Description

MHFD-Detention, Version 4.02 (February 2020)



Project:
Inlet ID:

Gutter Geometry (Enter data in the blue cells)
Maximum Allowable Width for Spread Behind Curb TBACK = 0.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.000 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.012

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 13.0 ft
Gutter Width W = 1.00 ft
Street Transverse Slope SX = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.000 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.012

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 13.0 13.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 6.0 inches

Check boxes are not applicable in SUMP conditions

MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qallow = SUMP SUMP cfs

Version 4.05  Released March 2017

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)
(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Parker & Pine Retail
Inlet A04

2017_0808 UD-Inlet_v4.05.xlsm, Inlet A04 11/12/2019, 11:55 AM



Design Information (Input) MINOR MAJOR
Type of Inlet Type =
Local Depression (additional to continuous gutter depression 'a' from above) alocal = 3.00 3.00 inches
Number of Unit Inlets (Grate or Curb Opening) No = 1 1
Water Depth at Flowline (outside of local depression) Ponding Depth = 3.9 3.9 inches
Grate Information MINOR MAJOR
Length of a Unit Grate Lo (G) = N/A N/A feet
Width of a Unit Grate Wo = N/A N/A feet
Area Opening Ratio for a Grate (typical values 0.15-0.90) Aratio = N/A N/A
Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = N/A N/A
Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = N/A N/A
Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = N/A N/A
Curb Opening Information MINOR MAJOR
Length of a Unit Curb Opening Lo (C) = 5.00 5.00 feet
Height of Vertical Curb Opening in Inches Hvert = 6.00 6.00 inches
Height of Curb Orifice Throat in Inches Hthroat = 6.00 6.00 inches
Angle of Throat (see USDCM Figure ST-5) Theta = 63.40 63.40 degrees
Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = 1.00 1.00 feet
Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = 0.10 0.10
Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = 3.60 3.60
Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.67 0.67

Low Head Performance Reduction (Calculated) MINOR MAJOR
Depth for Grate Midwidth dGrate = N/A N/A ft
Depth for Curb Opening Weir Equation dCurb = 0.24 0.24 ft
Combination Inlet Performance Reduction Factor for Long Inlets RFCombination = 0.50 0.50
Curb Opening Performance Reduction Factor for Long Inlets RFCurb = 1.00 1.00
Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = N/A N/A

MINOR MAJOR

Total Inlet Interception Capacity (assumes clogged condition) Qa = 2.6 2.6 cfs
Inlet Capacity IS GOOD for Minor and Major Storms(>Q PEAK) Q PEAK REQUIRED = 0.4 0.8 cfs

CDOT Type R Curb Opening

INLET IN A SUMP OR SAG LOCATION
Version 4.05  Released March 2017

H-Vert
H-Curb

W

Lo (C)

Lo (G )

W o
WP

CDOT Type R Curb Opening

Override Depths

2017_0808 UD-Inlet_v4.05.xlsm, Inlet A04 11/12/2019, 11:55 AM



Project:
Inlet ID:

Gutter Geometry (Enter data in the blue cells)
Maximum Allowable Width for Spread Behind Curb TBACK = 0.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.000 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.012

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 13.0 ft
Gutter Width W = 1.00 ft
Street Transverse Slope SX = 0.015 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.006 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.012

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 13.0 13.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 6.0 inches

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

MINOR STORM Allowable Capacity is based on Spread Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Spread Criterion Qallow = 3.2 3.2 cfs

Version 4.05  Released March 2017

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)
(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Parker & Pine Retail
Inlet A02

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

2017_0808 UD-Inlet_v4.05.xlsm, Inlet A02 11/12/2019, 11:55 AM



Design Information (Input) MINOR MAJOR
Type of Inlet Type =
Local Depression (additional to continuous gutter depression 'a') aLOCAL = 3.0 3.0 inches
Total Number of Units in the Inlet (Grate or Curb Opening) No = 1 1
Length of a Single Unit Inlet (Grate or Curb Opening) Lo = 5.00 5.00 ft
Width of a Unit Grate (cannot be greater than W, Gutter Width) Wo = N/A N/A ft
Clogging Factor  for a Single Unit Grate (typical min. value = 0.5) Cf-G = N/A N/A
Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) Cf-C = 0.10 0.10
Street Hydraulics: OK - Q < Allowable Street Capacity' MINOR MAJOR
Total Inlet Interception Capacity Q = 0.6 1.4 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) Qb = 0.0 0.3 cfs
Capture Percentage = Qa/Qo = C% = 100 80 %

INLET ON A CONTINUOUS GRADE
Version 4.05  Released March 2017

CDOT Type R Curb OpeningCDOT Type R Curb Opening

2017_0808 UD-Inlet_v4.05.xlsm, Inlet A02 11/12/2019, 11:55 AM



Project:
Inlet ID:

Gutter Geometry (Enter data in the blue cells)
Maximum Allowable Width for Spread Behind Curb TBACK = 0.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.012

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 13.0 ft
Gutter Width W = 1.00 ft
Street Transverse Slope SX = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.000 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.012

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 13.0 13.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 6.0 inches

Check boxes are not applicable in SUMP conditions

MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qallow = SUMP SUMP cfs

Version 4.05  Released March 2017

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)
(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Parker & Pine Retail
Inlet C00

2017_0808 UD-Inlet_v4.05.xlsm, Inlet C00 11/12/2019, 11:55 AM



Design Information (Input) MINOR MAJOR
Type of Inlet Type =
Local Depression (additional to continuous gutter depression 'a' from above) alocal = 3.00 3.00 inches
Number of Unit Inlets (Grate or Curb Opening) No = 1 1
Water Depth at Flowline (outside of local depression) Ponding Depth = 3.9 3.9 inches
Grate Information MINOR MAJOR
Length of a Unit Grate Lo (G) = N/A N/A feet
Width of a Unit Grate Wo = N/A N/A feet
Area Opening Ratio for a Grate (typical values 0.15-0.90) Aratio = N/A N/A
Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = N/A N/A
Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = N/A N/A
Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = N/A N/A
Curb Opening Information MINOR MAJOR
Length of a Unit Curb Opening Lo (C) = 5.00 5.00 feet
Height of Vertical Curb Opening in Inches Hvert = 6.00 6.00 inches
Height of Curb Orifice Throat in Inches Hthroat = 6.00 6.00 inches
Angle of Throat (see USDCM Figure ST-5) Theta = 63.40 63.40 degrees
Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = 1.00 1.00 feet
Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = 0.10 0.10
Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = 3.60 3.60
Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.67 0.67

Low Head Performance Reduction (Calculated) MINOR MAJOR
Depth for Grate Midwidth dGrate = N/A N/A ft
Depth for Curb Opening Weir Equation dCurb = 0.24 0.24 ft
Combination Inlet Performance Reduction Factor for Long Inlets RFCombination = 0.50 0.50
Curb Opening Performance Reduction Factor for Long Inlets RFCurb = 1.00 1.00
Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = N/A N/A

MINOR MAJOR

Total Inlet Interception Capacity (assumes clogged condition) Qa = 2.6 2.6 cfs
Inlet Capacity IS GOOD for Minor and Major Storms(>Q PEAK) Q PEAK REQUIRED = 0.7 1.3 cfs

CDOT Type R Curb Opening

INLET IN A SUMP OR SAG LOCATION
Version 4.05  Released March 2017

H-Vert
H-Curb

W

Lo (C)

Lo (G )

W o
WP

CDOT Type R Curb Opening

Override Depths

2017_0808 UD-Inlet_v4.05.xlsm, Inlet C00 11/12/2019, 11:55 AM



Project:
Inlet ID:

Gutter Geometry (Enter data in the blue cells)
Maximum Allowable Width for Spread Behind Curb TBACK = 0.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.012

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 13.0 ft
Gutter Width W = 1.00 ft
Street Transverse Slope SX = 0.028 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.000 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.012

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 13.0 13.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 6.0 inches

Check boxes are not applicable in SUMP conditions

MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qallow = SUMP SUMP cfs

Version 4.05  Released March 2017

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)
(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Parker & Pine Retail
Inlet A01

2017_0808 UD-Inlet_v4.05.xlsm, Inlet A01 11/12/2019, 11:55 AM



Design Information (Input) MINOR MAJOR
Type of Inlet Type =
Local Depression (additional to continuous gutter depression 'a' from above) alocal = 3.00 3.00 inches
Number of Unit Inlets (Grate or Curb Opening) No = 1 1
Water Depth at Flowline (outside of local depression) Ponding Depth = 5.1 5.1 inches
Grate Information MINOR MAJOR
Length of a Unit Grate Lo (G) = N/A N/A feet
Width of a Unit Grate Wo = N/A N/A feet
Area Opening Ratio for a Grate (typical values 0.15-0.90) Aratio = N/A N/A
Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = N/A N/A
Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = N/A N/A
Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = N/A N/A
Curb Opening Information MINOR MAJOR
Length of a Unit Curb Opening Lo (C) = 5.00 5.00 feet
Height of Vertical Curb Opening in Inches Hvert = 6.00 6.00 inches
Height of Curb Orifice Throat in Inches Hthroat = 6.00 6.00 inches
Angle of Throat (see USDCM Figure ST-5) Theta = 63.40 63.40 degrees
Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = 1.00 1.00 feet
Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = 0.10 0.10
Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = 3.60 3.60
Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.67 0.67

Low Head Performance Reduction (Calculated) MINOR MAJOR
Depth for Grate Midwidth dGrate = N/A N/A ft
Depth for Curb Opening Weir Equation dCurb = 0.34 0.34 ft
Combination Inlet Performance Reduction Factor for Long Inlets RFCombination = 0.65 0.65
Curb Opening Performance Reduction Factor for Long Inlets RFCurb = 1.00 1.00
Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = N/A N/A

MINOR MAJOR

Total Inlet Interception Capacity (assumes clogged condition) Qa = 4.3 4.3 cfs
Inlet Capacity IS GOOD for Minor and Major Storms(>Q PEAK) Q PEAK REQUIRED = 0.7 2.2 cfs

CDOT Type R Curb Opening

INLET IN A SUMP OR SAG LOCATION
Version 4.05  Released March 2017

H-Vert
H-Curb

W

Lo (C)

Lo (G )

W o
WP

CDOT Type R Curb Opening

Override Depths

2017_0808 UD-Inlet_v4.05.xlsm, Inlet A01 11/12/2019, 11:55 AM



Project:
Inlet ID:

Gutter Geometry (Enter data in the blue cells)
Maximum Allowable Width for Spread Behind Curb TBACK = 0.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.012

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 13.0 ft
Gutter Width W = 1.00 ft
Street Transverse Slope SX = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.017 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.012

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 13.0 13.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 6.0 inches

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

MINOR STORM Allowable Capacity is based on Spread Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Spread Criterion Qallow = 8.7 8.7 cfs

Version 4.05  Released March 2017

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)
(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Parker & Pine Retail
Inlet B05

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

2017_0808 UD-Inlet_v4.05.xlsm, Inlet B05 11/12/2019, 11:55 AM



Design Information (Input) MINOR MAJOR
Type of Inlet Type =
Local Depression (additional to continuous gutter depression 'a') aLOCAL = 3.0 3.0 inches
Total Number of Units in the Inlet (Grate or Curb Opening) No = 1 1
Length of a Single Unit Inlet (Grate or Curb Opening) Lo = 5.00 5.00 ft
Width of a Unit Grate (cannot be greater than W, Gutter Width) Wo = N/A N/A ft
Clogging Factor  for a Single Unit Grate (typical min. value = 0.5) Cf-G = N/A N/A
Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) Cf-C = 0.10 0.10
Street Hydraulics: OK - Q < Allowable Street Capacity' MINOR MAJOR
Total Inlet Interception Capacity Q = 0.7 1.3 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) Qb = 0.0 0.1 cfs
Capture Percentage = Qa/Qo = C% = 100 90 %

INLET ON A CONTINUOUS GRADE
Version 4.05  Released March 2017

CDOT Type R Curb OpeningCDOT Type R Curb Opening

2017_0808 UD-Inlet_v4.05.xlsm, Inlet B05 11/12/2019, 11:55 AM



Project:
Inlet ID:

Gutter Geometry (Enter data in the blue cells)
Maximum Allowable Width for Spread Behind Curb TBACK = 0.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.012

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 13.0 ft
Gutter Width W = 1.00 ft
Street Transverse Slope SX = 0.019 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.038 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.012

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 13.0 13.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 6.0 inches

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

MINOR STORM Allowable Capacity is based on Spread Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Spread Criterion Qallow = 12.0 12.0 cfs

Version 4.05  Released March 2017

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)
(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Parker & Pine Retail
Inlet B03

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

2017_0808 UD-Inlet_v4.05.xlsm, Inlet B03 11/12/2019, 11:55 AM



Design Information (Input) MINOR MAJOR
Type of Inlet Type =
Local Depression (additional to continuous gutter depression 'a') aLOCAL = 3.0 3.0 inches
Total Number of Units in the Inlet (Grate or Curb Opening) No = 1 1
Length of a Single Unit Inlet (Grate or Curb Opening) Lo = 5.00 5.00 ft
Width of a Unit Grate (cannot be greater than W, Gutter Width) Wo = N/A N/A ft
Clogging Factor  for a Single Unit Grate (typical min. value = 0.5) Cf-G = N/A N/A
Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) Cf-C = 0.10 0.10
Street Hydraulics: OK - Q < Allowable Street Capacity' MINOR MAJOR
Total Inlet Interception Capacity Q = 0.7 1.2 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) Qb = 0.0 0.1 cfs
Capture Percentage = Qa/Qo = C% = 100 93 %

INLET ON A CONTINUOUS GRADE
Version 4.05  Released March 2017

CDOT Type R Curb OpeningCDOT Type R Curb Opening

2017_0808 UD-Inlet_v4.05.xlsm, Inlet B03 11/12/2019, 11:55 AM



Project:
Inlet ID:

Gutter Geometry (Enter data in the blue cells)
Maximum Allowable Width for Spread Behind Curb TBACK = 0.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.012

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 13.0 ft
Gutter Width W = 1.00 ft
Street Transverse Slope SX = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.000 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.012

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 13.0 13.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 9.0 inches

Check boxes are not applicable in SUMP conditions

MINOR STORM Allowable Capacity is based on Depth Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Depth Criterion Qallow = SUMP SUMP cfs

Version 4.05  Released March 2017

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)
(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Parker & Pine Retail
Inlet B08

2017_0808 UD-Inlet_v4.05.xlsm, Inlet B08 11/12/2019, 11:55 AM



Design Information (Input) MINOR MAJOR
Type of Inlet Type =
Local Depression (additional to continuous gutter depression 'a' from above) alocal = 3.00 3.00 inches
Number of Unit Inlets (Grate or Curb Opening) No = 1 1
Water Depth at Flowline (outside of local depression) Ponding Depth = 3.9 3.9 inches
Grate Information MINOR MAJOR
Length of a Unit Grate Lo (G) = N/A N/A feet
Width of a Unit Grate Wo = N/A N/A feet
Area Opening Ratio for a Grate (typical values 0.15-0.90) Aratio = N/A N/A
Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = N/A N/A
Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = N/A N/A
Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = N/A N/A
Curb Opening Information MINOR MAJOR
Length of a Unit Curb Opening Lo (C) = 5.00 5.00 feet
Height of Vertical Curb Opening in Inches Hvert = 6.00 6.00 inches
Height of Curb Orifice Throat in Inches Hthroat = 6.00 6.00 inches
Angle of Throat (see USDCM Figure ST-5) Theta = 63.40 63.40 degrees
Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = 1.00 1.00 feet
Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = 0.10 0.10
Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = 3.60 3.60
Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.67 0.67

Low Head Performance Reduction (Calculated) MINOR MAJOR
Depth for Grate Midwidth dGrate = N/A N/A ft
Depth for Curb Opening Weir Equation dCurb = 0.24 0.24 ft
Combination Inlet Performance Reduction Factor for Long Inlets RFCombination = 0.50 0.50
Curb Opening Performance Reduction Factor for Long Inlets RFCurb = 1.00 1.00
Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = N/A N/A

MINOR MAJOR

Total Inlet Interception Capacity (assumes clogged condition) Qa = 2.6 2.6 cfs
Inlet Capacity IS GOOD for Minor and Major Storms(>Q PEAK) Q PEAK REQUIRED = 0.5 0.9 cfs

CDOT Type R Curb Opening

INLET IN A SUMP OR SAG LOCATION
Version 4.05  Released March 2017

H-Vert
H-Curb

W

Lo (C)

Lo (G )

W o
WP

CDOT Type R Curb Opening

Override Depths

2017_0808 UD-Inlet_v4.05.xlsm, Inlet B08 11/12/2019, 11:55 AM



Project:
Inlet ID:

Gutter Geometry (Enter data in the blue cells)
Maximum Allowable Width for Spread Behind Curb TBACK = 0.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.012

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 13.0 ft
Gutter Width W = 1.00 ft
Street Transverse Slope SX = 0.014 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.024 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.012

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 13.0 13.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 6.0 inches

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

MINOR STORM Allowable Capacity is based on Spread Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Spread Criterion Qallow = 5.9 5.9 cfs

Version 4.05  Released March 2017

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)
(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Parker & Pine Retail
Inlet B00

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

2017_0808 UD-Inlet_v4.05.xlsm, Inlet B00 11/12/2019, 11:55 AM



Design Information (Input) MINOR MAJOR
Type of Inlet Type =
Local Depression (additional to continuous gutter depression 'a') aLOCAL = 3.0 3.0 inches
Total Number of Units in the Inlet (Grate or Curb Opening) No = 1 1
Length of a Single Unit Inlet (Grate or Curb Opening) Lo = 5.00 5.00 ft
Width of a Unit Grate (cannot be greater than W, Gutter Width) Wo = N/A N/A ft
Clogging Factor  for a Single Unit Grate (typical min. value = 0.5) Cf-G = N/A N/A
Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) Cf-C = 0.10 0.10
Street Hydraulics: OK - Q < Allowable Street Capacity' MINOR MAJOR
Total Inlet Interception Capacity Q = 0.3 1.6 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) Qb = 0.0 0.6 cfs
Capture Percentage = Qa/Qo = C% = 100 72 %

INLET ON A CONTINUOUS GRADE
Version 4.05  Released March 2017

CDOT Type R Curb OpeningCDOT Type R Curb Opening

2017_0808 UD-Inlet_v4.05.xlsm, Inlet B00 11/12/2019, 11:55 AM



Project:
Inlet ID:

Gutter Geometry (Enter data in the blue cells)
Maximum Allowable Width for Spread Behind Curb TBACK = 0.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.012

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 13.0 ft
Gutter Width W = 1.00 ft
Street Transverse Slope SX = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.028 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.012

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 13.0 13.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 6.0 inches

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

MINOR STORM Allowable Capacity is based on Spread Criterion Minor Storm Major Storm
MAJOR STORM Allowable Capacity is based on Spread Criterion Qallow = 11.3 11.3 cfs
Minor storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'
Major storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'

Version 4.05  Released March 2017

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)
(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Parker & Pine Retail
Inlet C01

2017_0808 UD-Inlet_v4.05.xlsm, Inlet C01 11/12/2019, 11:55 AM



Design Information (Input) MINOR MAJOR
Type of Inlet Type =
Local Depression (additional to continuous gutter depression 'a') aLOCAL = 3.0 3.0 inches
Total Number of Units in the Inlet (Grate or Curb Opening) No = 1 1
Length of a Single Unit Inlet (Grate or Curb Opening) Lo = 5.00 5.00 ft
Width of a Unit Grate (cannot be greater than W, Gutter Width) Wo = N/A N/A ft
Clogging Factor  for a Single Unit Grate (typical min. value = 0.5) Cf-G = N/A N/A
Clogging Factor for a Single Unit Curb Opening (typical min. value = 0.1) Cf-C = 0.10 0.10
Street Hydraulics: OK - Q < Allowable Street Capacity' MINOR MAJOR
Total Inlet Interception Capacity Q = 0.9 1.4 cfs
Total Inlet Carry-Over Flow (flow bypassing inlet) Qb = 0.0 0.2 cfs
Capture Percentage = Qa/Qo = C% = 100 85 %

CDOT Type R Curb Opening

INLET ON A CONTINUOUS GRADE
Version 4.05  Released March 2017

CDOT Type R Curb Opening

2017_0808 UD-Inlet_v4.05.xlsm, Inlet C01 11/12/2019, 11:55 AM



Profile Report
Engineering Profile - Profile A (2020.04.22.stsw)
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A03
Rim: 5,793.08 ft
Invert: 5,783.52 ft
HGLin:5,785.23 ft
HGLout:5,784.90 ft

A04
Rim: 5,793.32 ft
Invert: 5,785.18 ft
HGLin:5,786.36 ft
HGLout:5,786.07 ft

A01
Rim: 5,790.60 ft
Invert: 5,779.89 ft
HGLin:5,782.06 ft
HGLout:5,781.69 ft

A02
Rim: 5,791.76 ft
Invert: 5,780.61 ft
HGLin:5,783.13 ft
HGLout:5,782.39 ft

A00
Rim: 5,783.01 ft
Invert: 5,779.18 ft

PIPE -25 (STORM): 59.5 ft @ -0.012 ft/ft
 RCP

PIPE -26 (STORM): 44.2 ft @ 0.012 ft/ft
 RCP

PIPE -27 (1) (STORM): 228.9 ft @ 0.012 ft/ft

RCP

PIPE -27 (STORM): 75.7 ft @ 0.010 ft/ft
 RCP

Page 1 of 127 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA  +1-203-755-1666

4/27/2020

StormCAD
[10.02.03.03]

Bentley Systems, Inc.  Haestad Methods Solution
Center2020.04.22.stsw

Profile Main A (5-Year)



Profile Report
Engineering Profile - Profile A (2020.04.22.stsw)
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A03
Rim: 5,793.08 ft
Invert: 5,783.52 ft
HGLin:5,786.93 ft
HGLout:5,786.46 ft

A04
Rim: 5,793.32 ft
Invert: 5,785.18 ft
HGLin:5,788.28 ft
HGLout:5,787.78 ft

A01
Rim: 5,790.60 ft
Invert: 5,779.89 ft
HGLin:5,783.22 ft
HGLout:5,782.46 ft

A02
Rim: 5,791.76 ft
Invert: 5,780.61 ft
HGLin:5,784.82 ft
HGLout:5,783.61 ft

A00
Rim: 5,783.01 ft
Invert: 5,779.18 ft

PIPE -25 (STORM): 59.5 ft @ -0.012 ft/ft
 RCP

PIPE -26 (STORM): 44.2 ft @ 0.012 ft/ft
 RCP

PIPE -27 (1) (STORM): 228.9 ft @ 0.012 ft/ft

RCP

PIPE -27 (STORM): 75.7 ft @ 0.010 ft/ft
 RCP
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Bentley Systems, Inc.  Haestad Methods Solution
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Profile Report
Engineering Profile - Lat A.1 (2020.04.22.stsw)

5,785.00

5,790.00

5,795.00

-0+50 0+00 0+50

Station (ft)

E
le

va
tio

n
(f

t)

A05
Rim: 5,792.47 ft
Invert: 5,785.42 ft

A04
Rim: 5,793.32 ft
Invert: 5,785.18 ft

PIPE -177 (STORM): 16.8 ft @ 0.009 ft/ft
 RCP
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Profile Report
Engineering Profile - Lat A.1 (2020.04.22.stsw)
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A05
Rim: 5,792.47 ft
Invert: 5,785.42 ft

A04
Rim: 5,793.32 ft
Invert: 5,785.18 ft

PIPE -177 (STORM): 16.8 ft @ 0.009 ft/ft
 RCP

Page 1 of 127 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA  +1-203-755-1666

4/27/2020

StormCAD
[10.02.03.03]

Bentley Systems, Inc.  Haestad Methods Solution
Center2020.04.22.stsw

Profile Lateral A.1 (100-Year)



Profile Report
Engineering Profile - Profile B (2020.04.22.stsw)
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B07
Rim: 5,806.55 ft
Invert: 5,794.83 ft
HGLin:5,796.50 ft
HGLout:5,796.23 ft

B06
Rim: 5,808.18 ft
Invert: 5,794.04 ft
HGLin:5,795.46 ft
HGLout:5,795.19 ft

B08.1
Rim: 5,808.31 ft
Invert: 5,796.31 ft
HGLin:5,797.27 ft
HGLout:5,797.27 ft

B01
Rim: 5,787.82 ft
Invert: 5,783.57 ft
HGLin:5,784.81 ft
HGLout:5,784.52 ft

B02
Rim: 5,795.00 ft
Invert: 5,781.64 ft
HGLin:5,783.14 ft
HGLout:5,783.11 ft

B04
Rim: 5,801.93 ft
Invert: 5,786.43 ft
HGLin:5,788.31 ft
HGLout:5,787.81 ft

B08
Rim: 5,806.00 ft
Invert: 5,795.56 ft
HGLin:5,796.96 ft
HGLout:5,796.70 ft

B05
Rim: 5,807.48 ft
Invert: 5,789.94 ft
HGLin:5,791.82 ft
HGLout:5,791.32 ft

B03
Rim: 5,798.41 ft
Invert: 5,785.64 ft
HGLin:5,787.44 ft
HGLout:5,787.05 ft

A02
Rim: 5,791.76 ft
Invert: 5,780.61 ft
HGLin:5,783.13 ft
HGLout:5,782.39 ft

B00
Rim: 5,787.30 ft
Invert: 5,784.82 ft
HGLin:5,785.01 ft
HGLout:5,785.01 ft

PIPE -36 (STORM): 48.2 ft @ 0.005 ft /ft
 RCP

PIPE -35 (STORM): 153.1 ft @ 0.005 ft/ft
 RCP

PIPE -157 (STORM): 40.8 ft @ 0.010 ft/ft
 RCP

PIPE -158 (STORM): 188.2 ft @ 0.010 ft/ft

RCP

PIPE -159 (STORM): 78.4 ft @ 0.007 ft/ft
 RCP

PIPE -175 (STORM): 55.7 ft @ 0.005 ft/ft
 RCP

PIPE -41 (STORM): 184.9 ft @ 0.011 ft/ft

RCP

PIPE -161 (STORM): 108.5 ft @ 0.005 ft/ft

RCP

PIPE -160 (STORM): 48.4 ft @ 0.005 ft /ft
 RCP

PIPE -176 (STORM): 33.5 ft @ 0.007 ft /ft
 RCP
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Profile Report
Engineering Profile - Profile B (2020.04.22.stsw)
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B07
Rim: 5,806.55 ft
Invert: 5,794.83 ft
HGLin:5,799.88 ft
HGLout:5,799.46 ft

B06
Rim: 5,808.18 ft
Invert: 5,794.04 ft
HGLin:5,798.51 ft
HGLout:5,798.09 ft

B08.1
Rim: 5,808.31 ft
Invert: 5,796.31 ft
HGLin:5,802.10 ft
HGLout:5,802.10 ft

B01
Rim: 5,787.82 ft
Invert: 5,783.57 ft
HGLin:5,785.70 ft
HGLout:5,785.40 ft

B02
Rim: 5,795.00 ft
Invert: 5,781.64 ft
HGLin:5,784.90 ft
HGLout:5,784.85 ft

B04
Rim: 5,801.93 ft
Invert: 5,786.43 ft
HGLin:5,793.08 ft
HGLout:5,791.89 ft

B08
Rim: 5,806.00 ft
Invert: 5,795.56 ft
HGLin:5,801.59 ft
HGLout:5,800.84 ft

B05
Rim: 5,807.48 ft
Invert: 5,789.94 ft
HGLin:5,797.67 ft
HGLout:5,796.48 ft

B03
Rim: 5,798.41 ft
Invert: 5,785.64 ft
HGLin:5,790.44 ft
HGLout:5,789.48 ft

A02
Rim: 5,791.76 ft
Invert: 5,780.61 ft
HGLin:5,784.82 ft
HGLout:5,783.61 ft

B00
Rim: 5,787.30 ft
Invert: 5,784.82 ft
HGLin:5,785.70 ft
HGLout:5,785.70 ft

PIPE -36 (STORM): 48.2 ft @ 0.005 ft /ft
 RCP

PIPE -35 (STORM): 153.1 ft @ 0.005 ft/ft
 RCP

PIPE -157 (STORM): 40.8 ft @ 0.010 ft/ft
 RCP

PIPE -158 (STORM): 188.2 ft @ 0.010 ft/ft

RCP

PIPE -159 (STORM): 78.4 ft @ 0.007 ft/ft
 RCP

PIPE -175 (STORM): 55.7 ft @ 0.005 ft/ft
 RCP

PIPE -41 (STORM): 184.9 ft @ 0.011 ft/ft

RCP

PIPE -161 (STORM): 108.5 ft @ 0.005 ft/ft

RCP

PIPE -160 (STORM): 48.4 ft @ 0.005 ft /ft
 RCP

PIPE -176 (STORM): 33.5 ft @ 0.007 ft /ft
 RCP
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Profile Report
Engineering Profile - Lat B.1 (2020.04.22.stsw)
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B05.1
Rim: 5,809.68 ft
Invert: 5,791.28 ft
HGL: 5,792.03 ft

B05
Rim: 5,807.48 ft
Invert: 5,789.94 ft
HGL: 5,791.82 ft

PIPE -187 (STORM): 41.6 ft @ 0.008 ft/ftRCP
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Profile Report
Engineering Profile - Lat B.1 (2020.04.22.stsw)
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B05.1
Rim: 5,809.68 ft
Invert: 5,791.28 ft
HGL: 5,797.92 ft

B05
Rim: 5,807.48 ft
Invert: 5,789.94 ft
HGL: 5,797.67 ft

PIPE -187 (STORM): 41.6 ft @ 0.008 ft/ftRCP
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Profile Report
Engineering Profile - Lat B.2 (2020.04.22.stsw)
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B07
Rim: 5,806.55 ft
Invert: 5,794.83 ft
HLG: 5,796.50 ft

B07.1
Rim: 5,809.14 ft
Invert: 5,796.66 ft
HLG: 5,797.46 ft

PIPE -174 (STORM): 35.7 ft @ 0.010 ft/ft
 RCP
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Profile Report
Engineering Profile - Lat B.2 (2020.04.22.stsw)
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B07
Rim: 5,806.55 ft
Invert: 5,794.83 ft
HLG: 5,799.88 ft

B07.1
Rim: 5,809.14 ft
Invert: 5,796.66 ft
HLG: 5,801.40 ft

PIPE -174 (STORM): 35.7 ft @ 0.010 ft/ft
 RCP
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Profile Report
Engineering Profile - Lat B.3 (2020.04.22.stsw)
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B08.1
Rim: 5,808.31 ft
Invert: 5,796.31 ft
HGL: 5,797.27 ft

B08
Rim: 5,806.00 ft
Invert: 5,795.56 ft
HGL: 5,796.96 ft

PIPE -176 (STORM): 33.5 ft @ 0.007 ft/ft
 RCP
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Profile Report
Engineering Profile - Lat B.3 (2020.04.22.stsw)
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B08.1
Rim: 5,808.31 ft
Invert: 5,796.31 ft
HGL: 5,802.10 ft

B08
Rim: 5,806.00 ft
Invert: 5,795.56 ft
HGL: 5,801.59 ft

PIPE -176 (STORM): 33.5 ft @ 0.007 ft/ft
 RCP
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Profile Report
Engineering Profile - Lat B.4 (2020.04.22.stsw)
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STUB
Rim: 5,802.00 ft
Invert: 5,788.23 ft
HGL: 5,788.85 ft

B04
Rim: 5,801.93 ft
Invert: 5,786.43 ft
HGL: 5,788.51 ft

PIPE -40 (STORM): 16.2 ft @ -0.020 ft/ft

Circle - 18.0 in RCP
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Profile Report
Engineering Profile - Lat B.4 (2020.04.22.stsw)
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Project:

Basin ID:

Depth Increment = ft

Watershed Information Top of Micropool -- 0.00 -- -- -- 208 0.005

Selected BMP Type = EDB 5778 -- 0.10 -- -- -- 216 0.005 21 0.000

Watershed Area = 15.95 acres 5778.5 -- 0.60 -- -- -- 530 0.012 208 0.005

Watershed Length = 1,100 ft 5779 -- 1.10 -- -- -- 4,926 0.113 1,572 0.036
Watershed Length to Centroid = 550 ft 5779.5 -- 1.60 -- -- -- 12,524 0.288 5,934 0.136

Watershed Slope = 0.030 ft/ft 5780 -- 2.10 -- -- -- 17,590 0.404 13,463 0.309
Watershed Imperviousness = 85.00% percent 5780.5 -- 2.60 -- -- -- 21,213 0.487 23,163 0.532

Percentage Hydrologic Soil Group A = 0.0% percent 5781 -- 3.10 -- -- -- 23,701 0.544 34,392 0.790
Percentage Hydrologic Soil Group B = 100.0% percent 5781.5 -- 3.60 -- -- -- 25,830 0.593 46,775 1.074

Percentage Hydrologic Soil Groups C/D = 0.0% percent 5782 -- 4.10 -- -- -- 27,849 0.639 60,194 1.382
Target WQCV Drain Time = 40.0 hours 5782.5 -- 4.60 -- -- -- 29,692 0.682 74,580 1.712

Location for 1-hr Rainfall Depths = Parker - Town Hall 5783 -- 5.10 -- -- -- 31,538 0.724 89,887 2.064
5783.5 -- 5.60 -- -- -- 33,395 0.767 106,120 2.436
5784 -- 6.10 -- -- -- 35,297 0.810 123,293 2.830

Optional User Overrides 5784.5 -- 6.60 -- -- -- 38,721 0.889 141,798 3.255
Water Quality Capture Volume (WQCV) = 0.481 acre-feet acre-feet 5784.6 -- 6.70 -- -- -- 39,940 0.917 145,731 3.346

Excess Urban Runoff Volume (EURV) = 1.512 acre-feet acre-feet -- -- -- --
2-yr Runoff Volume (P1 = 0.99 in.) = 1.048 acre-feet 0.99 inches -- -- -- --
5-yr Runoff Volume (P1 = 1.39 in.) = 1.562 acre-feet 1.39 inches -- -- -- --

10-yr Runoff Volume (P1 = 1.64 in.) = 1.892 acre-feet 1.64 inches -- -- -- --
25-yr Runoff Volume (P1 = 1.98 in.) = 2.373 acre-feet 1.98 inches -- -- -- --
50-yr Runoff Volume (P1 = 2.31 in.) = 2.823 acre-feet 2.31 inches -- -- -- --
100-yr Runoff Volume (P1 = 2.6 in.) = 3.235 acre-feet 2.60 inches -- -- -- --

500-yr Runoff Volume (P1 = 3.08 in.) = 3.896 acre-feet inches -- -- -- --
Approximate 2-yr Detention Volume = 1.003 acre-feet -- -- -- --
Approximate 5-yr Detention Volume = 1.465 acre-feet -- -- -- --

Approximate 10-yr Detention Volume = 1.826 acre-feet -- -- -- --
Approximate 25-yr Detention Volume = 2.067 acre-feet -- -- -- --
Approximate 50-yr Detention Volume = 2.225 acre-feet -- -- -- --

Approximate 100-yr Detention Volume = 2.339 acre-feet -- -- -- --
-- -- -- --

Define Zones and Basin Geometry -- -- -- --
Zone 1 Volume (WQCV) = 0.481 acre-feet -- -- -- --

Zone 2 Volume (EURV - Zone 1) = 1.031 acre-feet -- -- -- --
Zone 3 Volume (100-year - Zones 1 & 2) = 0.826 acre-feet -- -- -- --

Total Detention Basin Volume = 2.339 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
2.50 Zone 1 (WQCV) 2.50 Zone 1 (WQCV)
4.31 Zone 2 (EURV) 4.31 Zone 2 (EURV)
5.48 Zone 3 (100-year) 5.48 Zone 3 (100-year)
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  Project: COUNTA for Basin Tab = 1 Ao Dia WQ Plate Type Vert Orifice 1Vert Orifice 2
  Basin ID: Count_Underdrain = 0 0.11(diameter = 3/8 inch) 2 2 1

Estimated Estimated Count_WQPlate = 1 0.14(diameter = 7/16 inch)
Stage (ft) Volume (ac-ft) Outlet Type Count_VertOrifice1 = 1 0.18(diameter = 1/2 inch) Outlet Plate 1 Outlet Plate 2 Drain Time Message Boolean

Zone 1 (WQCV) 2.50 0.481 Orifice Plate Count_VertOrifice2 = 0 0.24(diameter = 9/16 inch) 3 1 5yr, <72hr 0
Zone 2 (EURV) 4.31 1.031 Circular Orifice Count_Weir1 = 1 0.29(diameter = 5/8 inch) >5yr, <120hr 0

Zone 3 (100-year) 5.48 0.826 Weir&Pipe (Rect.) Count_Weir2 = 0 0.36(diameter = 11/16 inch) Max Depth Row
Total (all zones) 2.339 Count_OutletPipe1 = 1 0.42(diameter = 3/4 inch) WQCV 251 Watershed Constraint Check

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 321 Slope 0.030
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 432 Shape 1.74

Underdrain Orifice Diameter = N/A inches Underdrain Orifice Centroid = N/A feet Hidden Parameters & Calculations 0.67(diameter = 15/16 inch) 5 Year 393
MaxPondDepth_Error? FALSE 0.76 (diameter = 1 inch) 10 Year 437 Spillway Depth

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 496 0.55
Invert of Lowest Orifice = 0.00 ft (relative to basin bottom at Stage = 0 ft) WQ Orifice Area per Row = 1.042E-02 ft2 WQ Plate Flow at 100yr depth = 0.32 0.97(diameter = 1-1/8 inches) 50 Year 528

Depth at top of Zone using Orifice Plate = 2.08 ft (relative to basin bottom at Stage = 0 ft) Elliptical Half-Width = N/A feet CLOG #1= 35% 1.08(diameter = 1-3/16 inches) 100 Year 564 1 Z1_Boolean
Orifice Plate: Orifice Vertical Spacing = N/A inches Elliptical Slot Centroid = N/A feet Cdw #1 = 0.92 1.20(diameter = 1-1/4 inches) 500 Year 587 1 Z2_Boolean

Orifice Plate: Orifice Area per Row = 1.50 sq. inches (diameter = 1-3/8 inches) Elliptical Slot Area = N/A ft2 Cdo #1 = 0.74 1.32(diameter = 1-5/16 inches) Zone3_Pulldown Message 1 Z3_Boolean
Overflow Weir #1 Angle = 0.168 1.45(diameter = 1-3/8 inches) 1 Opening Message

CLOG #2= 0% 1.59(diameter = 1-7/16 inches) Draintime Running
User Input:  Stage and Total Area of Each Orifice Row (numbered from lowest to highest) Cdw #2 = #VALUE! 1.73(diameter = 1-1/2 inches) Outlet Boolean Outlet Rank Total (1 to 4)

Row 1 (required) Row 2 (optional) Row 3 (optional) Row 4 (optional) Row 5 (optional) Row 6 (optional) Row 7 (optional) Row 8 (optional) Cdo #2 = #VALUE! 1.88(diameter = 1-9/16 inches) Vertical Orifice 1 1 1 2

Stage of Orifice Centroid (ft) 0.00 0.93 1.86 Overflow Weir #2 Angle = #VALUE! 2.03(diameter = 1-5/8 inches) Vertical Orifice 2 0 0 Boolean
Orifice Area (sq. inches) 1.50 1.50 1.50 Underdrain Q at 100yr depth = 0.00 2.20(diameter = 1-11/16 inches) Overflow Weir 1 1 2 0 Max Depth

VertOrifice1 Q at 100yr depth = 3.01 2.36(diameter = 1-3/4 inches) Overflow Weir 2 0 0 0 500yr Depth
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 2 0 Freeboard

Stage of Orifice Centroid (ft) 2.72(diameter = 1-7/8 inches) Outlet Pipe 2 0 0 1 Spillway
Orifice Area (sq. inches) 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
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

Zone 2 Circular Not Selected Zone 2 Circular Not Selected COUNTA_5 (FSD Weir Only)= 0 0 WQCV Underdrain
Invert of Vertical Orifice = 2.08 N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Area = 0.35 N/A ft2 COUNTA_6 (EURV Weir Only)= 1 1 WQCV Plate

Depth at top of Zone using Vertical Orifice = 4.77 N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Centroid = 0.33 N/A feet 0 EURV-WQCV Plate
Vertical Orifice Diameter = 8.00 N/A inches Outlet1_Pulldown_Boolean 1 EURV-WQCV VertOriice

Outlet2_Pulldown_Boolean 1 Outlet 90% Qpeak
Outlet3_Pulldown_Boolean 0 Outlet Undetained

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
grate Zone 3 Weir Not Selected Zone 3 Weir Not Selected 0 Five Year Ratio Plate

Overflow Weir Front Edge Height, Ho = 4.77 N/A ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, Ht = 5.28 N/A feet 0 Five Year Ratio VertOrifice
Overflow Weir Front Edge Length = 4.00 N/A feet Overflow Weir Slope Length = 3.04 N/A feet EURV_draintime_user

Overflow Weir Grate Slope = 5.90 N/A H:V Grate Open Area / 100-yr Orifice Area = 10.56 N/A
Horiz. Length of Weir Sides = 3.00 N/A feet Overflow Grate Open Area w/o Debris = 8.52 N/A ft2

Overflow Grate Open Area % = 70% N/A %, grate open area/total area Overflow Grate Open Area w/ Debris = 4.26 N/A ft2

Debris Clogging % = 50% N/A % Spillway Options
Offset

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
Zone 3 Rectangular Not Selected Zone 3 Rectangular Not Selected

Depth to Invert of Outlet Pipe = 1.03 N/A ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = 0.81 N/A ft2

Rectangular Orifice Width = 11.50 N/A inches Outlet Orifice Centroid = 0.42 N/A feet
Rectangular Orifice Height = 10.10 inches Half-Central Angle of Restrictor Plate on Pipe = N/A N/A radians

User Input: Emergency Spillway (Rectangular or Trapezoidal) Calculated Parameters for Spillway
Spillway Invert Stage= 5.64 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 0.55 feet

Spillway Crest Length = 50.00 feet Stage at Top of Freeboard = 6.69 feet
Spillway End Slopes = 4.00 H:V Basin Area at Top of Freeboard = 0.91 acres

Freeboard above Max Water Surface = 0.50 feet Basin Volume at Top of Freeboard = 3.33 acre-ft

Max Ponding Depth of Target Storage Volume = 5.63 feet Discharge at Top of Freeboard = 180.16 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) = 0.481 1.512 1.048 1.562 1.892 2.373 2.823 3.235 3.896
Inflow Hydrograph Volume (acre-ft) = N/A N/A 1.048 1.562 1.892 2.373 2.823 3.235 3.896
CUHP Predevelopment Peak Q (cfs) = N/A N/A 0.2 4.2 6.9 14.6 19.6 24.6 31.7

OPTIONAL Override Predevelopment Peak Q (cfs) = N/A N/A
Predevelopment Unit Peak Flow, q (cfs/acre) = N/A N/A 0.02 0.26 0.43 0.92 1.23 1.54 1.99

Peak Inflow Q (cfs) = N/A N/A 20.9 30.5 36.3 47.2 56.3 63.7 76.2
Peak Outflow Q (cfs) = 0.6 2.6 1.7 2.3 2.6 3.6 7.1 9.7 25.4

Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 0.6 0.4 0.2 0.4 0.4 0.8
Structure Controlling Flow = Vertical Orifice 1 Vertical Orifice 1 Vertical Orifice 1 Vertical Orifice 1 Vertical Orifice 1 Overflow Weir 1 Overflow Weir 1 Outlet Plate 1 Spillway

Max Velocity through Grate 1 (fps) = N/A N/A N/A N/A N/A 0.1 0.5 0.7 0.8
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) = 42 44 44 45 44 44 43 41 39 S-A-V-D Chart Axis Default X-axis Left Y-Axis Right Y-Axis
Time to Drain 99% of Inflow Volume (hours) = 45 50 49 50 51 52 51 50 50 minimum bound 0.00 0 0

Maximum Ponding Depth (ft) = 2.50 4.31 3.20 3.92 4.36 4.95 5.27 5.63 5.86 maximum bound 8.00 150,000 190
Area at Maximum Ponding Depth (acres) = 0.47 0.66 0.55 0.62 0.66 0.71 0.74 0.77 0.79

Maximum Volume Stored (acre-ft) = 0.484 1.518 0.844 1.268 1.551 1.956 2.188 2.452 2.631

DETENTION BASIN OUTLET STRUCTURE DESIGN DETENTION BASIN OUTLET STRUCTURE DESIGN
MHFD-Detention, Version 4.02 (February 2020)

Parker Mixed-Use - Parker and Pine

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

MHFD-Detention, Version 4.00 (December 2019)
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Example Zone Configuration (Retention Pond)



Stormwater Facility Name:

Facility Location & Jurisdiction:

User Input: Watershed Characteristics User Defined User Defined User Defined User Defined
Selected BMP Type = EDB Stage [ft] Area [ft^2] Stage [ft] Discharge [cfs]

Watershed Area = 15.95 acres 0.00 208 0.00 0.00
Watershed Length = 1,100 ft 0.10 216 0.10 0.02

Watershed Length to Centroid = 550 ft 0.60 530 0.60 0.04
Watershed Slope = 0.030 ft/ft 1.10 4,926 1.10 0.07

Watershed Imperviousness = 85.0% percent 1.60 12,524 1.60 0.10
Percentage Hydrologic Soil Group A = 0.0% percent 2.10 17,590 2.10 0.15
Percentage Hydrologic Soil Group B = 100.0% percent 2.60 21,213 2.60 0.81

Percentage Hydrologic Soil Groups C/D = 0.0% percent 3.10 23,701 3.10 1.61
Target WQCV Drain Time = 40.0 hours 3.60 25,830 3.60 2.07

4.10 27,849 4.10 2.45
User Input 4.60 29,692 4.60 2.77

5.10 31,538 5.10 4.88
5.60 33,395 5.60 9.68
6.10 35,297 6.10 10.06
6.60 38,721 6.60 26.20
6.70 39,940 6.70 36.30

After completing and printing this worksheet to a pdf, go to:
https://maperture.digitaldataservices.com/gvh/?viewer=cswdif
Create a new stormwater facility, and attach the PDF of this
worksheet to that record.

Routed Hydrograph Results
Design Storm Return Period = WQCV 2 Year 5 Year 10 Year 50 Year 100 Year

One-Hour Rainfall Depth = N/A 0.99 1.39 1.64 2.31 2.60 in
CUHP Runoff Volume = 0.481 1.048 1.562 1.892 2.823 3.235 acre-ft

Inflow Hydrograph Volume = N/A 1.048 1.562 1.892 2.823 3.235 acre-ft
Time to Drain 97% of Inflow Volume = 40.9 43.6 43.5 43.4 41.3 39.8 hours
Time to Drain 99% of Inflow Volume = 43.3 47.8 49.3 49.9 50.1 49.5 hours

Maximum Ponding Depth = 2.50 3.21 3.93 4.37 5.28 5.64 ft
Maximum Ponded Area = 0.47 0.55 0.62 0.66 0.74 0.77 acres

Maximum Volume Stored = 0.482 0.847 1.268 1.554 2.191 2.467 acre-ft

Once CUHP has been run and the Stage-Area-Discharge
information has been provided, click 'Process Data' to
interpolate the Stage-Area-Volume-Discharge data and
generate summary results in the table below.  Once this
is complete, click 'Print to PDF'.

Stormwater Detention and Infiltration Design Data Sheet

PARKER AND PINE FILING 1 POND AS-BUILT

TOWN OF PARKER

SDI-Design Data v2.00, Released January 2020

Location for 1-hr Rainfall Depths (use dropdown):

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

SDI_Design_Data_v2.00 (As-Built).xlsm, Design Data 5/20/2021, 3:06 PM



Booleans for Message Booleans for CUHP
Watershed L:W 1 CUHP Inputs Complete
Watershed Lc:L 1 CUHP Results Calculated
Watershed Slope FALSE Time Interval

RunOnce 1
CountA 1

Draintime Coeff 1.0
User Precip 1

Equal SA Inputs 1
Equal SD Inputs 1

Stormwater Detention and Infiltration Design Data Sheet
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