
 

 
 

MEMO 
Date: June 30, 2021 

To: El Paso County 

From: 
RG and Associates, LLC 
Paintbrush Hills Metropolitan District 

RGA Job No. 1070.0022 

RE: Scenic View at Paintbrush Hills Pond Modifications 

 
Scenic View at Paintbrush Hills Pond Modifications:  
 
Purpose and Scope 
  
The purpose of this memorandum is to update the detention pond associated with the Final 
Drainage Report prepared by Core Engineering Group, LLC in July 2014, which provided a 
detailed analysis of existing and developed runoff from "Scenic View at Paintbrush Hills". This site 
is located within an area previously studied by the "Master Development Drainage Plan for 
Falcon Hills Development”. The approved Final Drainage Report analyzed developed drainage 
patterns and storm sewer infrastructure necessary to convey developed runoff for the Scenic 
View at Paintbrush Hills development. The Scenic View at Paintbrush Hills Pond was surveyed, 
and record drawings provided on July 3, 2016. Excerpts are attached from the approved Final 
Drainage Report and Record Drawings.  
 
Property Location and Description  
 
The Scenic View at Paintbrush Hills is located on approximately 18.76 acres with 89 proposed 
single family residential units. The site is in the south ½ of the southwest ¼ of Section 36, 
Township 12 South, Range 65 West of the 6th Principal Meridian, of El Paso County, State of 
Colorado. The property is bounded to the north by Falcon Middle School, on the east by 
Paintbrush Hills Filing No. 4, on the south by Stapleton Drive and on the west by Towner Avenue. 
See attached vicinity map.  

 
According to the current FEMA Flood Insurance Rate Map (FIRM) number 08041CO515G; this site 
is not located within the 100-year floodplain. See attached FEMA Flood Map. 
 
The site consists of the following soils: Pring Coarse Sandy Loam (98-percent) and Columbine 
Gravelly Sandy Loam (2-percent), these soil types being Type B and Type A soils classifications, 
respectively. See attached SCS Soil Map. 
 
Pond Modifications 
 
The existing Scenic View at Paintbrush Hills Pond will be modified and brought up to current Mile 
High Flood District (MHFD) design standards. The following modifications are proposed for the 
on-site detention pond: 
 

• A concrete lined forebay will be installed at the outlet of the existing 42-RCP outfall (sized 
for 8-percent of the water quality capture volume). 
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• A concrete weir wall will be installed in the forebay to control the release from the
forebay and overflow into the detention basin with a soil riprap mitigation on the
downstream face (sized for 2-percent of the design inflow for the forebay notch and 100-
percent of the inflow for the overflow).

• A concrete trickle channel will be installed between the forebay and the existing outlet
structure (sized for 13-percent of the design inflow).

• The existing concrete outlet structure will be modified to conform to MHFD Excess Urban
Runoff Volume (EURV) methodology. The existing Type C box will be increased in high by
approximately 2-feet with a new EURV orifice plate installed and a new 100-year restrictor
plate installed on the existing 21-inch RCP outlet pipe.

• The existing detention pond will be re-graded to obtain more volume with the existing
top of berm raised by approximately 1-foot and the emergency spillway raised by
approximately 0.70-feet.

• The remainder of the pond sides and pond bottom will remain unchanged.

Supporting calculations related to the Scenic View at Paintbrush Hill Detention Pond 
Modification have been attached. 

Sincerely, 

Gary E. Welp, P.E., CFM 
Senior Project Manager 

08-22-2022
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MAP LEGEND MAP INFORMATION
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The soil surveys that comprise your AOI were mapped at 
1:24,000.

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: El Paso County Area, Colorado
Survey Area Data: Version 18, Jun 5, 2020

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

Date(s) aerial images were photographed: Sep 11, 2018—Oct 
20, 2018

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

19 Columbine gravelly sandy loam, 
0 to 3 percent slopes

0.3 1.4%

71 Pring coarse sandy loam, 3 to 8 
percent slopes

22.4 98.6%

Totals for Area of Interest 22.7 100.0%

Map Unit Descriptions
The map units delineated on the detailed soil maps in a soil survey represent the 
soils or miscellaneous areas in the survey area. The map unit descriptions, along 
with the maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more 
major kinds of soil or miscellaneous areas. A map unit is identified and named 
according to the taxonomic classification of the dominant soils. Within a taxonomic 
class there are precisely defined limits for the properties of the soils. On the 
landscape, however, the soils are natural phenomena, and they have the 
characteristic variability of all natural phenomena. Thus, the range of some 
observed properties may extend beyond the limits defined for a taxonomic class. 
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without 
including areas of other taxonomic classes. Consequently, every map unit is made 
up of the soils or miscellaneous areas for which it is named and some minor 
components that belong to taxonomic classes other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the 
map unit, and thus they do not affect use and management. These are called 
noncontrasting, or similar, components. They may or may not be mentioned in a 
particular map unit description. Other minor components, however, have properties 
and behavioral characteristics divergent enough to affect use or to require different 
management. These are called contrasting, or dissimilar, components. They 
generally are in small areas and could not be mapped separately because of the 
scale used. Some small areas of strongly contrasting soils or miscellaneous areas 
are identified by a special symbol on the maps. If included in the database for a 
given area, the contrasting minor components are identified in the map unit 
descriptions along with some characteristics of each. A few areas of minor 
components may not have been observed, and consequently they are not 
mentioned in the descriptions, especially where the pattern was so complex that it 
was impractical to make enough observations to identify all the soils and 
miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the 
usefulness or accuracy of the data. The objective of mapping is not to delineate 
pure taxonomic classes but rather to separate the landscape into landforms or 
landform segments that have similar use and management requirements. The 
delineation of such segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, however, 
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onsite investigation is needed to define and locate the soils and miscellaneous 
areas.

An identifying symbol precedes the map unit name in the map unit descriptions. 
Each description includes general facts about the unit and gives important soil 
properties and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for 
differences in texture of the surface layer, all the soils of a series have major 
horizons that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness, 
salinity, degree of erosion, and other characteristics that affect their use. On the 
basis of such differences, a soil series is divided into soil phases. Most of the areas 
shown on the detailed soil maps are phases of soil series. The name of a soil phase 
commonly indicates a feature that affects use or management. For example, Alpha 
silt loam, 0 to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas. 
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate 
pattern or in such small areas that they cannot be shown separately on the maps. 
The pattern and proportion of the soils or miscellaneous areas are somewhat similar 
in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or 
miscellaneous areas that are shown as one unit on the maps. Because of present 
or anticipated uses of the map units in the survey area, it was not considered 
practical or necessary to map the soils or miscellaneous areas separately. The 
pattern and relative proportion of the soils or miscellaneous areas are somewhat 
similar. Alpha-Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas 
that could be mapped individually but are mapped as one unit because similar 
interpretations can be made for use and management. The pattern and proportion 
of the soils or miscellaneous areas in a mapped area are not uniform. An area can 
be made up of only one of the major soils or miscellaneous areas, or it can be made 
up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil 
material and support little or no vegetation. Rock outcrop is an example.

Custom Soil Resource Report
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El Paso County Area, Colorado

19—Columbine gravelly sandy loam, 0 to 3 percent slopes

Map Unit Setting
National map unit symbol: 367p
Elevation: 6,500 to 7,300 feet
Mean annual precipitation: 14 to 16 inches
Mean annual air temperature: 46 to 50 degrees F
Frost-free period: 125 to 145 days
Farmland classification: Not prime farmland

Map Unit Composition
Columbine and similar soils: 97 percent
Minor components: 3 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Columbine

Setting
Landform: Fans, flood plains, fan terraces
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium

Typical profile
A - 0 to 14 inches: gravelly sandy loam
C - 14 to 60 inches: very gravelly loamy sand

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Very low
Capacity of the most limiting layer to transmit water (Ksat): High to very high (5.95 

to 19.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Very low (about 2.5 inches)

Interpretive groups
Land capability classification (irrigated): 4e
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: A
Ecological site: R049XB215CO - Gravelly Foothill
Hydric soil rating: No

Minor Components

Pleasant
Percent of map unit: 1 percent
Landform: Depressions
Hydric soil rating: Yes

Custom Soil Resource Report
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Other soils
Percent of map unit: 1 percent
Hydric soil rating: No

Fluvaquentic haplaquolls
Percent of map unit: 1 percent
Landform: Swales
Hydric soil rating: Yes

71—Pring coarse sandy loam, 3 to 8 percent slopes

Map Unit Setting
National map unit symbol: 369k
Elevation: 6,800 to 7,600 feet
Farmland classification: Not prime farmland

Map Unit Composition
Pring and similar soils: 85 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Pring

Setting
Landform: Hills
Landform position (three-dimensional): Side slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Arkosic alluvium derived from sedimentary rock

Typical profile
A - 0 to 14 inches: coarse sandy loam
C - 14 to 60 inches: gravelly sandy loam

Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): High (2.00 to 6.00 

in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Low (about 6.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: B
Ecological site: R048AY222CO
Hydric soil rating: No

Custom Soil Resource Report
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Minor Components

Pleasant
Percent of map unit:
Landform: Depressions
Hydric soil rating: Yes

Other soils
Percent of map unit:
Hydric soil rating: No

Custom Soil Resource Report
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4/22/2021 Precipitation Frequency Data Server

https://hdsc.nws.noaa.gov/hdsc/pfds/pfds_printpage.html?lat=38.9707&lon=-104.6207&data=depth&units=english&series=pds 1/4

NOAA Atlas 14, Volume 8, Version 2 
Location name: Peyton, Colorado, USA* 
Latitude: 38.9707°, Longitude: -104.6207° 

Elevation: 7152.99 ft**
* source: ESRI Maps 

** source: USGS

POINT PRECIPITATION FREQUENCY ESTIMATES

Sanja Perica, Deborah Martin, Sandra Pavlovic, Ishani Roy, Michael St. Laurent, Carl Trypaluk, Dale
Unruh, Michael Yekta, Geoffery Bonnin

NOAA, National Weather Service, Silver Spring, Maryland

PF_tabular | PF_graphical | Maps_&_aerials

PF tabular
PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)1

Duration
Average recurrence interval (years)

1 2 5 10 25 50 100 200 500 1000

5-min 0.238
(0.192‑0.297)

0.290
(0.233‑0.362)

0.380
(0.305‑0.476)

0.459
(0.366‑0.578)

0.575
(0.445‑0.755)

0.670
(0.505‑0.890)

0.769
(0.560‑1.05)

0.875
(0.611‑1.22)

1.02
(0.685‑1.47)

1.14
(0.742‑1.65)

10-min 0.348
(0.281‑0.435)

0.424
(0.342‑0.531)

0.556
(0.446‑0.697)

0.672
(0.536‑0.846)

0.842
(0.652‑1.11)

0.980
(0.740‑1.30)

1.13
(0.820‑1.53)

1.28
(0.894‑1.79)

1.50
(1.00‑2.15)

1.67
(1.09‑2.42)

15-min 0.425
(0.342‑0.531)

0.518
(0.417‑0.647)

0.678
(0.544‑0.850)

0.819
(0.654‑1.03)

1.03
(0.795‑1.35)

1.20
(0.902‑1.59)

1.37
(1.00‑1.87)

1.56
(1.09‑2.18)

1.83
(1.22‑2.62)

2.04
(1.33‑2.95)

30-min 0.611
(0.492‑0.763)

0.743
(0.598‑0.930)

0.973
(0.780‑1.22)

1.17
(0.937‑1.48)

1.47
(1.14‑1.93)

1.71
(1.29‑2.27)

1.96
(1.43‑2.67)

2.23
(1.56‑3.11)

2.60
(1.74‑3.73)

2.90
(1.89‑4.20)

60-min 0.785
(0.632‑0.980)

0.939
(0.756‑1.18)

1.22
(0.976‑1.53)

1.47
(1.17‑1.85)

1.85
(1.44‑2.45)

2.17
(1.65‑2.90)

2.52
(1.84‑3.44)

2.89
(2.02‑4.06)

3.42
(2.30‑4.93)

3.85
(2.51‑5.58)

2-hr 0.959
(0.779‑1.19)

1.14
(0.921‑1.41)

1.46
(1.18‑1.82)

1.77
(1.42‑2.21)

2.24
(1.76‑2.95)

2.64
(2.02‑3.51)

3.08
(2.27‑4.18)

3.56
(2.51‑4.96)

4.25
(2.88‑6.08)

4.81
(3.16‑6.92)

3-hr 1.05
(0.860‑1.30)

1.23
(1.00‑1.52)

1.57
(1.28‑1.95)

1.90
(1.53‑2.36)

2.42
(1.92‑3.19)

2.88
(2.22‑3.82)

3.38
(2.51‑4.59)

3.94
(2.80‑5.49)

4.75
(3.24‑6.79)

5.42
(3.58‑7.78)

6-hr 1.22
(1.01‑1.50)

1.41
(1.16‑1.73)

1.79
(1.46‑2.20)

2.16
(1.76‑2.67)

2.77
(2.22‑3.64)

3.31
(2.57‑4.37)

3.91
(2.93‑5.29)

4.58
(3.29‑6.36)

5.58
(3.84‑7.93)

6.40
(4.26‑9.12)

12-hr 1.41
(1.17‑1.72)

1.64
(1.36‑1.99)

2.08
(1.71‑2.53)

2.50
(2.05‑3.06)

3.19
(2.58‑4.15)

3.80
(2.98‑4.97)

4.47
(3.38‑6.00)

5.22
(3.78‑7.19)

6.32
(4.39‑8.93)

7.23
(4.85‑10.2)

24-hr 1.63
(1.36‑1.96)

1.91
(1.60‑2.30)

2.43
(2.02‑2.94)

2.92
(2.42‑3.55)

3.69
(2.99‑4.73)

4.35
(3.42‑5.62)

5.06
(3.85‑6.71)

5.85
(4.26‑7.97)

6.99
(4.89‑9.78)

7.92
(5.36‑11.1)

2-day 1.89
(1.59‑2.26)

2.24
(1.88‑2.67)

2.85
(2.39‑3.41)

3.41
(2.84‑4.10)

4.25
(3.45‑5.36)

4.95
(3.92‑6.32)

5.70
(4.36‑7.47)

6.51
(4.77‑8.77)

7.66
(5.39‑10.6)

8.59
(5.87‑12.0)

3-day 2.08
(1.76‑2.47)

2.45
(2.07‑2.91)

3.11
(2.62‑3.71)

3.71
(3.11‑4.44)

4.60
(3.75‑5.77)

5.34
(4.24‑6.78)

6.12
(4.70‑7.98)

6.97
(5.13‑9.34)

8.17
(5.78‑11.3)

9.13
(6.27‑12.7)

4-day 2.24
(1.90‑2.65)

2.63
(2.23‑3.11)

3.31
(2.80‑3.93)

3.93
(3.30‑4.68)

4.85
(3.97‑6.07)

5.62
(4.48‑7.11)

6.43
(4.96‑8.35)

7.31
(5.40‑9.77)

8.55
(6.07‑11.8)

9.55
(6.58‑13.3)

7-day 2.65
(2.27‑3.11)

3.06
(2.61‑3.60)

3.79
(3.22‑4.46)

4.44
(3.76‑5.26)

5.42
(4.47‑6.73)

6.24
(5.01‑7.84)

7.11
(5.51‑9.17)

8.04
(5.98‑10.7)

9.37
(6.69‑12.8)

10.4
(7.23‑14.4)

10-day 3.01
(2.59‑3.52)

3.46
(2.97‑4.05)

4.24
(3.62‑4.98)

4.94
(4.20‑5.83)

5.98
(4.95‑7.38)

6.84
(5.51‑8.55)

7.75
(6.03‑9.94)

8.73
(6.52‑11.5)

10.1
(7.25‑13.7)

11.2
(7.80‑15.4)

20-day 4.03
(3.49‑4.68)

4.64
(4.01‑5.38)

5.67
(4.88‑6.59)

6.54
(5.61‑7.65)

7.80
(6.47‑9.47)

8.79
(7.13‑10.8)

9.82
(7.69‑12.4)

10.9
(8.18‑14.2)

12.4
(8.93‑16.6)

13.5
(9.49‑18.4)

30-day 4.86
(4.23‑5.60)

5.61
(4.87‑6.47)

6.83
(5.91‑7.91)

7.85
(6.76‑9.13)

9.27
(7.71‑11.2)

10.4
(8.43‑12.7)

11.5
(9.02‑14.4)

12.6
(9.50‑16.3)

14.1
(10.2‑18.8)

15.3
(10.8‑20.8)

45-day 5.88
(5.14‑6.75)

6.78
(5.92‑7.79)

8.23
(7.16‑9.48)

9.41
(8.14‑10.9)

11.0
(9.17‑13.1)

12.2
(9.96‑14.8)

13.4
(10.6‑16.7)

14.6
(11.0‑18.7)

16.1
(11.7‑21.3)

17.2
(12.2‑23.3)

60-day 6.74
(5.91‑7.70)

7.75
(6.79‑8.87)

9.36
(8.18‑10.7)

10.7
(9.25‑12.3)

12.4
(10.3‑14.7)

13.6
(11.2‑16.4)

14.9
(11.7‑18.4)

16.0
(12.2‑20.5)

17.6
(12.8‑23.2)

18.6
(13.3‑25.2)

1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).
Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates
(for a given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper bounds
are not checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.
Please refer to NOAA Atlas 14 document for more information.

Back to Top

PF graphical

https://www.commerce.gov/
http://www.noaa.gov/
kryst
Rectangle



Project:

Basin ID:

Depth Increment = 1.00 ft

Watershed Information Top of Micropool -- 0.00 -- -- -- 33 0.001

Selected BMP Type = EDB 7138 -- 0.85 -- -- -- 3,174 0.073 1,363 0.031

Watershed Area = 19.72 acres 7139 -- 2.00 -- -- -- 6,012 0.138 6,645 0.153

Watershed Length = 1,000 ft 7140 -- 3.00 -- -- -- 8,153 0.187 13,727 0.315
Watershed Length to Centroid = 500 ft 7141 -- 4.00 -- -- -- 10,260 0.236 22,934 0.526

Watershed Slope = 0.031 ft/ft 7142 -- 5.00 -- -- -- 12,558 0.288 34,343 0.788
Watershed Imperviousness = 60.50% percent 7143 -- 6.00 -- -- -- 15,009 0.345 48,126 1.105

Percentage Hydrologic Soil Group A = 2.0% percent 7144 -- 7.00 -- -- -- 17,647 0.405 64,454 1.480
Percentage Hydrologic Soil Group B = 98.0% percent 7145 -- 8.00 -- -- -- 20,403 0.468 83,479 1.916

Percentage Hydrologic Soil Groups C/D = 0.0% percent 7146 -- 9.00 -- -- -- 23,274 0.534 105,318 2.418
Target WQCV Drain Time = 40.0 hours -- -- -- --

Location for 1-hr Rainfall Depths = User Input -- -- -- --
-- -- -- --
-- -- -- --

Optional User Overrides -- -- -- --
Water Quality Capture Volume (WQCV) = 0.391 acre-feet acre-feet -- -- -- --

Excess Urban Runoff Volume (EURV) = 1.298 acre-feet acre-feet -- -- -- --
2-yr Runoff Volume (P1 = 0.94 in.) = 0.843 acre-feet 0.94 inches -- -- -- --
5-yr Runoff Volume (P1 = 1.22 in.) = 1.180 acre-feet 1.22 inches -- -- -- --

10-yr Runoff Volume (P1 = 1.47 in.) = 1.534 acre-feet 1.47 inches -- -- -- --
25-yr Runoff Volume (P1 = 1.85 in.) = 2.204 acre-feet 1.85 inches -- -- -- --
50-yr Runoff Volume (P1 = 2.17 in.) = 2.715 acre-feet 2.17 inches -- -- -- --

100-yr Runoff Volume (P1 = 2.52 in.) = 3.340 acre-feet 2.52 inches -- -- -- --
500-yr Runoff Volume (P1 = 3.14 in.) = 4.364 acre-feet inches -- -- -- --
Approximate 2-yr Detention Volume = 0.786 acre-feet -- -- -- --
Approximate 5-yr Detention Volume = 1.092 acre-feet -- -- -- --

Approximate 10-yr Detention Volume = 1.450 acre-feet -- -- -- --
Approximate 25-yr Detention Volume = 1.729 acre-feet -- -- -- --
Approximate 50-yr Detention Volume = 1.882 acre-feet -- -- -- --

Approximate 100-yr Detention Volume = 2.128 acre-feet -- -- -- --
-- -- -- --

Define Zones and Basin Geometry -- -- -- --
Zone 1 Volume (WQCV) = 0.391 acre-feet -- -- -- --

Zone 2 Volume (EURV - Zone 1) = 0.907 acre-feet -- -- -- --
Zone 3 Volume (100-year - Zones 1 & 2) = 0.830 acre-feet -- -- -- --

Total Detention Basin Volume = 2.128 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)

Optional 
Override 
Area (ft 2)

Length 
(ft)

Optional 
Override 
Stage (ft)

Stage
(ft)

Stage - Storage
Description

Area 
(ft 2)

Width 
(ft)

Paintbrush Hills Scenic View Detention Pond

Pond #2

MHFD-Detention, Version 4.04 (February 2021)

Example Zone Configuration (Retention Pond)

MHFD-Detention_v4 04 04-2021 CADD Core pond volume, Basin 6/29/2021, 11:55 AM



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
3.39 Zone 1 (WQCV) 3.39 Zone 1 (WQCV)
6.54 Zone 2 (EURV) 6.54 Zone 2 (EURV)
8.44 Zone 3 (100-yea 8.44 Zone 3 (100-year)
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  Project:
  Basin ID:

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

Zone 1 (WQCV) 3.39 0.391 Orifice Plate

Zone 2 (EURV) 6.54 0.907 Orifice Plate

Zone 3 (100-year) 8.44 0.830 Weir&Pipe (Circular)

Total (all zones) 2.128
User Input: Orifice at Underdrain Outlet (typically used to drain WQCV in a Filtration BMP) Calculated Parameters for Underdrain

Underdrain Orifice Invert Depth = ft (distance below the filtration media surface) Underdrain Orifice Area = ft2

Underdrain Orifice Diameter = inches Underdrain Orifice Centroid = feet

User Input:  Orifice Plate with one or more orifices or Elliptical Slot Weir (typically used to drain WQCV and/or EURV in a sedimentation BMP) Calculated Parameters for Plate
Invert of Lowest Orifice = 0.00 ft (relative to basin bottom at Stage = 0 ft) WQ Orifice Area per Row = 1.271E-02 ft2

Depth at top of Zone using Orifice Plate = 6.57 ft (relative to basin bottom at Stage = 0 ft) Elliptical Half-Width = N/A feet
Orifice Plate: Orifice Vertical Spacing = 18.00 inches Elliptical Slot Centroid = N/A feet

Orifice Plate: Orifice Area per Row = 1.83 sq. inches (diameter = 1-1/2 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 1.50 3.00 4.50 6.00
Orifice Area (sq. inches) 1.83 1.83 1.83 1.83 1.83

Row 9 (optional) Row 10 (optional) Row 11 (optional) Row 12 (optional) Row 13 (optional) Row 14 (optional) Row 15 (optional) Row 16 (optional)
Stage of Orifice Centroid (ft)

Orifice Area (sq. inches)

User Input:  Vertical Orifice (Circular or Rectangular) Calculated Parameters for Vertical Orifice
Not Selected Not Selected Not Selected Not Selected

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

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

User Input:  Overflow Weir (Dropbox with Flat or Sloped Grate and Outlet Pipe OR Rectangular/Trapezoidal Weir (and No Outlet Pipe) Calculated Parameters for Overflow Weir
grate Zone 3 Weir Not Selected Zone 3 Weir Not Selected

Overflow Weir Front Edge Height, Ho = 6.57 N/A ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, Ht = 6.57 N/A feet
Overflow Weir Front Edge Length = 3.00 N/A feet Overflow Weir Slope Length = 3.00 N/A feet

Overflow Weir Grate Slope = 0.00 N/A H:V Grate Open Area / 100-yr Orifice Area = 2.60 N/A
Horiz. Length of Weir Sides = 3.00 N/A feet Overflow Grate Open Area w/o Debris = 6.26 N/A ft2

Overflow Grate Type = Type C Grate N/A Overflow Grate Open Area w/ Debris = 3.92 N/A ft2

Debris Clogging % = 38% N/A %

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

Depth to Invert of Outlet Pipe = 0.75 N/A ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = 2.41 N/A ft2

Circular Orifice Diameter = 21.00 N/A inches Outlet Orifice Centroid = 0.88 N/A feet
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= 8.07 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 0.81 feet

Spillway Crest Length = 29.00 feet Stage at Top of Freeboard = 9.88 feet
Spillway End Slopes = 4.00 H:V Basin Area at Top of Freeboard = 0.53 acres

Freeboard above Max Water Surface = 1.00 feet Basin Volume at Top of Freeboard = 2.42 acre-ft

Max Ponding Depth of Target Storage Volume = 8.06 feet Discharge at Top of Freeboard = 120.54 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 0.94 1.22 1.47 1.85 2.17 2.52 3.14

CUHP Runoff Volume (acre-ft) = 0.391 1.298 0.843 1.180 1.534 2.204 2.715 3.340 4.364
Inflow Hydrograph Volume (acre-ft) = N/A N/A 0.843 1.180 1.534 2.204 2.715 3.340 4.364
CUHP Predevelopment Peak Q (cfs) = N/A N/A 0.3 2.5 6.6 17.9 24.7 33.1 46.1

OPTIONAL Override Predevelopment Peak Q (cfs) = N/A N/A
Predevelopment Unit Peak Flow, q (cfs/acre) = N/A N/A 0.02 0.12 0.34 0.91 1.25 1.68 2.34

Peak Inflow Q (cfs) = N/A N/A 17.1 24.0 31.1 45.5 56.8 70.4 90.8
Peak Outflow Q (cfs) = 0.2 0.5 0.4 0.5 2.6 12.6 20.5 27.7 54.1

Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 0.2 0.4 0.7 0.8 0.8 1.2
Structure Controlling Flow = Plate Plate Plate Plate Overflow Weir 1 Overflow Weir 1 Overflow Weir 1 Overflow Weir 1 Spillway

Max Velocity through Grate 1 (fps) = N/A N/A N/A N/A 0.3 1.9 3.2 4.3 4.9
Max Velocity through Grate 2 (fps) = N/A N/A N/A N/A N/A N/A N/A N/A N/A

Time to Drain 97% of Inflow Volume (hours) = 39 63 54 61 65 61 58 56 52
Time to Drain 99% of Inflow Volume (hours) = 42 69 59 67 71 70 69 67 65

Maximum Ponding Depth (ft) = 3.39 6.54 5.01 6.03 6.76 7.20 7.53 8.06 8.47
Area at Maximum Ponding Depth (acres) = 0.21 0.38 0.29 0.35 0.39 0.42 0.44 0.47 0.50

Maximum Volume Stored (acre-ft) = 0.392 1.300 0.788 1.112 1.384 1.558 1.703 1.940 2.139

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 4.04 (February 2021)

Paintbrush Hills Scenic View Detention Pond
Pond #2

Example Zone Configuration (Retention Pond)

MHFD-Detention_v4 04 04-2021 CADD Core pond volume, Outlet Structure 6/29/2021, 11:59 AM



COUNTA for Basin Tab = 1 Ao Dia WQ Plate Type Vert Orifice Vert Orifice 2
Count_Underdrain = 0 0.11 eter = 3/8 inch) 2 1 1

Count_WQPlate = 1 0.14 er = 7/16 inch)

Count_VertOrifice1 = 0 0.18 eter = 1/2 inch) Outlet P late 1 Outlet P late 2 Drain Time Message Boolean

Count_VertOrifice2 = 0 0.24 er = 9/16 inch) 2 1 5yr, <72hr 0

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

Count_Weir2 = 0 0.36 r = 11/16 inch) Max Depth Row
Count_OutletPipe1 = 1 0.42 eter = 3/4 inch) WQCV 340 Watershed Constraint Check
Count_OutletPipe2 = 0 0.50 r = 13/16 inch) 2 Year 502 Slope 0.031

COUNTA_2 (Standard FSD Setup)= 1 0.58 eter = 7/8 inch) EURV 655 Shape 1.16
Hidden Parameters & Calculations 0.67 r = 15/16 inch) 5 Year 604

MaxPondDepth_Error? FALSE 0.76 meter = 1 inch) 10 Year 677 Spillway Depth
Cd_Broad-Crested Weir 3.00 0.86   1-1/16 inches) 25 Year 721 0.81

WQ Plate Flow at 100yr depth = 0.67 0.97  = 1-1/8 inches) 50 Year 754
CLOG #1= 63% 1.08   1-3/16 inches) 100 Year 807 1 Z1_Boolean
n*Cdw #1 = 0.60 1.20  = 1-1/4 inches) 500 Year 848 1 Z2_Boolean
n*Cdo #1 = 0.74 1.32   1-5/16 inches) Zone3_Pulldown Message 1 Z3_Boolean

Overflow Weir #1 Angle = 0.000 1.45  = 1-3/8 inches) 1 Opening Message
CLOG #2= N/A 1.59   1-7/16 inches) Draintime Running
n*Cdw #2 = N/A 1.73  = 1-1/2 inches) Outlet Boolean Outlet Rank Total (1 to 4)
n*Cdo #2 = N/A 1.88   1-9/16 inches) Vertical Orifice 1 0 0 1

Overflow Weir #2 Angle = N/A 2.03  = 1-5/8 inches) Vertical Orifice 2 0 0 Boolean
Underdrain Q at 100yr depth = 0.00 2.20   1-11/16 inches) Overflow Weir 1 1 1 0 Max Depth

VertOrifice1 Q at 100yr depth = 0.00 2.36  = 1-3/4 inches) Overflow Weir 2 0 0 0 500yr Depth
VertOrifice2 Q at 100yr depth = 0.00 2.54   1-13/16 inches) Outlet Pipe 1 1 1 1 Freeboard

2.72  = 1-7/8 inches) Outlet Pipe 2 0 0 1 Spillway
Count_User_Hydrographs 0 2.90   1-15/16 inches) 0 Spillway Length

CountA_3 (EURV & 100yr) = 1 3.09 eter = 2 inches) FALSE Time Interval
CountA_4 (100yr Only) = 1 3.29 gular openings) Button Visibility Boolean

COUNTA_5 (FSD Weir Only)= 0 0 WQCV Underdrain
COUNTA_6 (EURV Weir Only)= 1 1 WQCV Plate

0 EURV-WQCV Plate
Outlet1_Pulldown_Boolean 0 EURV-WQCV VertOriice
Outlet2_Pulldown_Boolean 1 Outlet 90% Qpeak
Outlet3_Pulldown_Boolean 0 Outlet Undetained

0 Weir Only 90% Qpeak
0 Five Year Ratio Plate
0 Five Year Ratio VertOrifice

EURV_draintime_user

Spillway Options
Offset
Overlapping

S-A-V-D Chart Axis Default X-axis Left Y-Axis Right Y-Axis
minimum bound 0.00 0 0
maximum bound 10.00 110,000 130

S-A-V-D Chart Axis Override X-axis Left Y-Axis Right Y-Axis
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 Sheet 1 of 3
Designer:
Company:
Date:
Project:
Location:

1. Basin Storage Volume

A) Effective Imperviousness of Tributary Area, Ia Ia = 60.5 %

B) Tributary Area's Imperviousness Ratio (i = Ia / 100 ) i = 0.605

C)  Contributing Watershed Area Area = 19.720  ac

D)  For Watersheds Outside of the Denver Region, Depth of Average d6 = 0.43  in
      Runoff Producing Storm

E)  Design Concept
     (Select EURV when also designing for flood control) 2

F)  Design Volume (WQCV) Based on 40-hour Drain Time VDESIGN=  ac-ft
      (VDESIGN = (1.0 * (0.91 * i3 - 1.19 * i2 + 0.78 * i) / 12 * Area )

G)  For Watersheds Outside of the Denver Region, VDESIGN OTHER=  ac-ft
      Water Quality Capture Volume (WQCV) Design Volume
      (VWQCV OTHER = (d6*(VDESIGN/0.43))

H)  User Input of Water Quality Capture Volume (WQCV) Design Volume VDESIGN USER= 0.391  ac-ft
      (Only if a different WQCV Design Volume is desired)

I)  NRCS Hydrologic Soil Groups of Tributary Watershed
       i)  Percentage of Watershed consisting of Type A Soils HSG A = 2 %
       ii)  Percentage of Watershed consisting of Type B Soils HSG B = 98 %
       iii)  Percentage of Watershed consisting of Type C/D Soils HSG C/D = 0 %

J)  Excess Urban Runoff Volume (EURV) Design Volume
       For HSG A: EURVA = 1.68 * i1.28 EURVDESIGN =  ac-f t
       For HSG B: EURVB = 1.36 * i1.08

       For HSG C/D: EURVC/D = 1.20 * i1.08

K)  User Input of Excess Urban Runoff Volume (EURV) Design Volume EURVDESIGN USER= 1.298  ac-f t
      (Only if a different EURV Design Volume is desired)

2. Basin Shape: Length to Width Ratio L : W = 3.0 : 1
(A basin length to width ratio of at least 2:1 will improve TSS reduction.)

3. Basin Side Slopes 

A)  Basin Maximum Side Slopes Z = 4.00  ft / ft
      (Horizontal distance per unit vertical, 4:1 or flatter preferred)

4. Inlet

A)  Describe means of providing energy dissipation at concentrated 
      inflow locations:

0.391
5. Forebay

A)  Minimum Forebay Volume VFMIN = 0.01200  ac-ft
 (VFMIN = 3% of the WQCV)

B)  Actual Forebay Volume VF = 0.034  ac-ft

C) Forebay Depth
 (DF = 18 inch maximum) DF = 18.0  in

D) Forebay Discharge

       i) Undetained 100-year Peak Discharge Q100 = 68.50  cfs

       ii) Forebay Discharge Design Flow QF = 1.37  cfs
          (QF = 0.02 * Q100)

E) Forebay Discharge Design

F) Discharge Pipe Size (minimum 8-inches) Calculated DP = in

G) Rectangular Notch Width Calculated WN = 6.3  in

Flow too small for berm w/ pipe

Design Procedure Form:  Extended Detention Basin (EDB)

Scenic View Detention Pond Modifications

RGA
June 29, 2021

Paint Brush Hills

GEW
UD-BMP (Version 3.07, March 2018)

Choose One

Excess Urban Runoff Volume (EURV)

Choose One

Wall with Rect. Notch

Berm With Pipe

Water Quality Capture Volume (WQCV)

Wall with V-Notch Weir

UD-BMP_v3.07, EDB 6/29/2021, 11:52 AM



 Sheet 2 of 3
Designer:
Company:
Date:
Project:
Location:

6. Trickle Channel

A)  Type of Trickle Channel

F)  Slope of Trickle Channel S = 0.0050 ft / ft

7. Micropool and Outlet Structure

A)  Depth of Micropool (2.5-feet minimum) DM =  ft

B)  Surface Area of Micropool (10 ft2 minimum) AM =  sq ft

C)  Outlet Type

D)  Smallest Dimension of Orifice Opening Based on Hydrograph Routing
(Use UD-Detention) Dorifice = inches

E) Total Outlet Area Aot = square inches

8. Initial Surcharge Volume

A)  Depth of Initial Surcharge Volume DIS =  in
     (Minimum recommended depth is 4 inches)

B) Minimum Initial Surcharge Volume VIS = 51  cu ft
    (Minimum volume of 0.3% of the WQCV)

C) Initial Surcharge Provided Above Micropool Vs= cu ft

9. Trash Rack

A)  Water Quality Screen Open Area: At = Aot * 38.5*(e-0.095D) At = square inches

Y Other (Y/N): N
N

C) Ratio of Total Open Area to Total Area (only for type 'Other') User Ratio =

D) Total Water Quality Screen Area (based on screen type) Atotal = sq. in.

E) Depth of Design Volume (EURV or WQCV) H= feet
       (Based on design concept chosen under 1E)

F) Height of Water Quality Screen (HTR) HTR=  inches

G) Width of Water Quality Screen Opening (Wopening) Wopening =  inches
(Minimum of 12 inches is recommended)

Paint Brush Hills
Scenic View Detention Pond Modifications
June 29, 2021
RGA

Design Procedure Form:  Extended Detention Basin (EDB)

GEW

B) Type of Screen (If specifying an alternative to the materials recommended 
in the USDCM, indicate "other" and enter the ratio of the total open are to the 
total screen are for the material specified.)

Choose One
Orifice Plate

Other (Describe):

Choose One
Concrete

Soft Bottom

UD-BMP_v3.07, EDB 6/29/2021, 11:52 AM



Project Description

Friction Method Manning Formula

Solve For Discharge

Input Data

Roughness Coefficient 0.013

Channel Slope 0.5 %

Normal Depth 0.50 ft

Bottom Width 4.00 ft

Results

Discharge 8.78 ft³/s

Flow Area 2.00 ft²

Wetted Perimeter 5.00 ft

Hydraulic Radius 0.40 ft

Top Width 4.00 ft

Critical Depth 0.53 ft

Critical Slope 0.00416 ft/ft

Velocity 4.39 ft/s

Velocity Head 0.30 ft

Specific Energy 0.80 ft

Froude Number 1.09

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.50 ft

Critical Depth 0.53 ft

Channel Slope 0.5 %

Critical Slope 0.00416 ft/ft

Worksheet for Trickle Channel

6/29/2021 12:06:58 PM

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 1of1Page



Project Description

Solve For Headwater Elevation

Input Data

Discharge 68.50 ft³/s

Crest Elevation 0.00 ft

Tailwater Elevation 0.00 ft

Weir Coefficient 3.33 US

Crest Length 21.0 ft

Number Of Contractions 0

Results

Headwater Elevation 0.99 ft

Headwater Height Above Crest 0.99 ft

Tailwater Height Above Crest 0.00 ft

Flow Area 20.71 ft²

Velocity 3.31 ft/s

Wetted Perimeter 22.97 ft

Top Width 21.00 ft

Worksheet for Forebay Overflow

6/29/2021 12:09:04 PM

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 1of1Page
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