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Design Engineer’s Statement: 

 

The attached drainage plan and report were prepared under my direction and supervision and are 

correct to the best of my knowledge and belief.  Said drainage report has been prepared 

according to the criteria established by the County for drainage reports and said report is in 

conformity with the applicable master plan of the drainage basin.  I accept responsibility for any 

liability caused by any negligent acts, errors or omissions on my part in preparing this report. 

 

_______________________________________            _______________ 

Richard Lyon, P.E. #53921 Date 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Owner/Developer’s Statement: 

 

I, the owner/developer have read and will comply with all of the requirements specified in this 

drainage report and plan. 

 

_______________________________________        _______________ 

Scott Van Whye, President Date 

Sunset Village View, LLC. 

300 Windchime Pl #301  Colorado Springs, CO 

 

 

El Paso County: 

 

Filed in accordance with the requirements of the Drainage Criteria Manual, Volumes 1 and 2, El 

Paso County Engineering Criteria Manual and Land Development Code as amended. 

 

_________________________________________        ____________ 

Jennifer Irvine, P.E. Date 

County Engineer / ECM Administrator 

 

Conditions: 

 

12/03/2021

12-03-2021

12-03-2021
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Introduction 

This Drainage Report Addendum is provided to address the development of Sunset Village Filing 4 

located in El Paso County, Colorado as it relates to stormwater drainage to the existing regional 

pond dedicated to the Sunset Village subdivisions for water quality treatment and detention. The 

historic and developed conditions drainage patterns, flow rates, and volumes for stormwater runoff 

have been analyzed as well as the condition of the existing Pond facility. Within this letter are 

assessments of the existing and developed conditions and a comparison to the County-approved 

Final Drainage Report for Sunset Village Filing #4 developed by JPS Engineering, latest revision 

October 15, 2001. The Construction Documents for Sunset Village Filing 4 were developed by JPS 

Engineering and were approved by the County on December 19, 2001. An assessment of the 

predicted developed drainage conditions and the new developed conditions with the additional 

impervious area for sidewalk and the impact to the regional Pond is included in this letter. 

General Description 

Sunset Village Filing 4 is a 47-lot single-family residential modular home subdivision located in El 

Paso County, Colorado south of Enoch Road and west of South Ellicott Highway. The subdivision is 

located in the northeast corner of Section 12, Township 15 South, Range 63 West of the 6th PM. The 

site is bordered by the other developed Sunset Village filings, future Filing 5 to the northwest, and 

undeveloped agricultural areas beyond the Sunset Village subdivision. The site is located at an 

elevation of approximately 5,790 feet above mean sea level and is accessible via Jayhawk Avenue, 

Pipestem Avenue, and Enoch Road which connect to Ellicott Highway to the west. 

 

The subdivision is partially built out with six existing single-family residences, utilities including 

water, wastewater, storm sewer, gas, and electric, and partially paved roadways. The subdivision 

stalled during construction and was not completed; particular items that were not completed were the 

asphalt mat within the roadways (not completed to depth), signage, and pond infrastructure. 

 

Existing Drainage Conditions 

While the site is partially built out at present day, the existing drainage conditions are considered the 

fully undeveloped condition of Filing 4 for the purposes of this analysis, in order to be consistent with 

the County approved Final Drainage Report (FDR) developed by JPS in 2001. The FDR describes the 

existing drainage conditions as such: 

 

The major channel of Black Squirrel Creek is located east of the site, across Ellicott Highway. The 

intermittent streams throughout this area drain into the Black Squirrel Creek Basin which ultimately 

outfalls into the Arkansas River. The terrain is generally flat with gentle northwest to southeast slopes 

ranging from 1 percent to 4 percent. The native vegetation is mainly reedgrass, bluestem, and blue 

gramma. 

 

An excerpt from the FDR describes the existing soil conditions: 

 

According to the Soil Survey of El Paso County prepared by the Soil Conservation Service, on-site 

soils are comprised of “Valent series (102) sands”…characterized as excessively drained sandy 

eolian material. These soils are classified as hydrologic soils group “A”. 
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The Floodplain Impacts section of the report reads: 

 

Sunset Village is located north of the delineated floodplain limits for the Telephone Exchange 

drainage basin, tributary to Black Squirrel Creek. The project site is located approximately one mile 

west of the main channel of Black Squirrel Creek, beyond the limits of the 100-year floodplain 

delineated by the Federal Emergency Management Agency (FEMA). The floodplain limits in the 

vicinity of the site are shown in the Flood Insurance Rate Map (FIRM) Number 08041C0825-F, dated 

March 17, 1997. 

 

The FDR by JPS Engineering includes an Existing Drainage Plan which shows the sub-basin 

delineations for the Site including off-site drainage. Corresponding Rational Method calculations are 

included within the report appendix. The existing drainage pattern consists of overland flow across 

undeveloped agricultural land from the northwest to the southeast, with stormwater flow directed into 

the Telephone Exchange Drainage Channel. 

 

The delineations and hydrology calculation presented in the FDR have been verified and no changes 

are proposed within this letter. 

 

Developed Drainage Conditions 

The developed conditions for Sunset Village Filing 4 include the fully built out single-family 

residential subdivision filing including modular homes, and right-of-way corridor development with 

asphalt paving and concrete curb and gutter. The 2001 design plans and FDR, however, showed the 

typical section for the residential rights-of-way with 4’ attached sidewalks throughout the Filing. The 

County has requested that the section be updated to current standards with 5’ width concrete pedestrian 

attached sidewalks. As such, the 2001 FDR hydrology maps and calculations are assessed as approved 

and with this increase in impervious area as it relates to the design for Detention Pond #2. 

 

Existing Water Quality and Detention Facility 

Detention Pond #2 is located southwest of Filing 4 and is the design point for water quality capture 

and treatment and detention of the 100-year storm event for Filing 4 and future Filing 5. The pond is 

located in the area designated for the future Regional Detention Pond C as described in the Sunset 

Village Master Drainage Design Plan which is to account for future development of Filing 5. 

 

The 2001 FDR includes hydrologic and hydraulic calculations for the developed conditions sub-basins 

throughout the filing and off-site. These sub-basin delineations have been verified as a part of this 

drainage letter. To be assessed is the impact of the increase in percent imperviousness for the tributary 

area for Detention Pond #2 in order to retrofit the pond for current El Paso County and Mile High 

Flood District standards. With the exception of proposed sidewalk, curb ramps, signage, and pond 

retrofits, no other deviations from the 2001 Construction Drawings are proposed. 

 

The 2001 FDR designates Detention Pond #2 as Design Point B. The Pond has a 5-year storm event 

flow rate of 27.8 cfs and a 100-year storm event flow rate of 57.4 cfs as presented in the report’s 

calculations in the appendix. Detention Pond #2 design calculations are also presented in the appendix 

with 5-year and 100-year stage-storage tables that reflect the as-built conditions of the facility. 

Detention Pond #2 has a 4-foot pond depth ranging from elevation 5,784’ to 5,788’ with a 5-year stage 
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elevation of 5,786’ and a 100-year stage elevation of 5,787’. The volume of the facility is 60,871.5 

cubic feet or 1.40 acre-feet for the 100-year stage. The total volume is 84,775 cubic feet or 1.95 acre-

feet including the 1’ freeboard elevation to the top of the pond bank at elevation 5,788’. 

 

The current outfall condition for emergency overflow of Detention Pond #2 consists of stormwater 

spilling over the top embankment of the pond directly to the Telephone Exchange drainageway to the 

south. The spillway appears to be hydraulically stable, however, the existing pond lacks an engineered 

emergency spillway that is to be designed and constructed in order to be in compliance, provide 

hydraulic stability for emergency overflow conditions, and erosion protection. 

 

The hydrologic criteria used to calculate storm water flows and volumes is presented within the report. 

Rational method procedures were utilized for calculation of peak flows within the relatively small on-

site drainage basins, all of which are below 100-acres. These calculations have been verified. 

Detention Pond #2 has been constructed according to the 2001 Construction Drawings and meets 

volume requirements for water quality capture volume and detention for the developed conditions of 

Sunset Village Filing No. 4. 

 

Developed Water Quality and Detention Facility 

The new developed condition matches that of the original 2001 drawings with the exception of 

attached 5’ width concrete pedestrian sidewalks throughout the filing, instead of 4’ width sidewalks 

for the approximate stretch of 4,815 lineal feet. This results in a relatively small increase of impervious 

area of 4,815 square feet or 0.11 acre. This results in an increase in percent imperviousness of the 

22.23 acre tributary area for Design Point B / Detention Pond #2 by 0.47 percent. 

 

While the sidewalk width increase results in percent imperviousness increase, the hydrology 

calculations for stormwater runoff yield the same results presented in the 2001 FDR because standard 

¼-acre lot coefficient values were used for the 5-year and 100-year storm events; 0.50 and 0.60, 

respectively. Similarly, a standard ¼-lot percent imperviousness of 40 percent was used. These values 

are unchanged in the County’s Table 5-1 Recommended Average Runoff Coefficients and Percent 

Impervious in the El Paso County Drainage Criteria Manual Section II – Hydrology, version dated 

October 31, 2018. 

 

While the County has changed the typical right-of-way section for the minor residential roadways 

within the Filing to increase the sidewalk width from 4’ to 5’, the storm water runoff and pond water 

quality capture, EURV, and 100-year detention volumes remain unchanged when using current 

standards as percent imperviousness and coefficients remain unchanged from the 2001 FDR. For this 

reason, no hydrology or hydraulic calculations are needed for the new developed drainage conditions 

with the exception of pond infrastructure calculations for design. 

 

The existing pond has been assessed to determine if new infrastructure is needed to meet present-day 

criteria. Proposed pond infrastructure is explained further in the section below. No grading to expand 

the pond volume is required; pond retrofits are for pond infrastructure only.  
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Pond Infrastructure 

The 2001 Construction Drawings include a Detention Pond Plan & Details sheet (D3) for the pond 

outlet structure and wall section design. The existing outlet structure was constructed according to this 

plan, however, current standards require that additional pond infrastructure be constructed in order for 

the Filing to be in compliance with El Paso County. The following is to be designed as supplemental 

plan set sheets within the original Construction Drawings: 

• Any required forebay(s) or rip-rap at inlet locations 

• Concrete trickle channel 

• Micropool 

• Emergency Overflow Spillway 

• Retrofit to the existing CDOT Type C Catch Basin Outlet Structure including the following: 

o Well screen installation 

o Orifice Plate (new design from 2001 FDR) 

 

Storm Sewer Infrastructure 

The 2001 FDR includes hydraulic calculations and model results for the public storm sewer system 

for Filing 4 within the appendix. There exist three storm mains within the filing, pipes P-1, P-2, and 

P-3 which were calculated to have developed condition full-capacities of 5.87 percent, 21.83 percent, 

and 29.31 percent, respectively. These percent-full figures are considered low and are not anticipated 

to reach the 80 percent full standard as the hydrology and hydraulic calculations remain unchanged 

from the 2001 FDR. Hydraulic grade lines are also presented within the 2001 FDR and are not 

anticipated to change. 

 

Pipe P-3 is the inlet pipe to Detention Pond #2 which has a full capacity discharge potential of 29.31 

cfs and average velocity of 5.29 ft/s. These figures are used to size the rip-rap forebay of the pond.  

 

Four-Step Process 

The Four-Step Process is recommended for selecting structural BMPs in newly developing and 

redeveloping urban areas. The following steps are presented in the El Paso County Engineering 

Criteria Manual section I.7.2. 

 

Step 1: Employ Runoff Reduction Practices 

The Filing is designed per the County’s typical small lot subdivision standards which includes rear 

and side lot drainage swales to convey surface drainage through grass swales and buffers prior to 

stormwater collection within the public stormwater system that drains to a detention facility. The 

imperviousness of the development is within ordinance standards for the single-family residential 

zoning. 

 

Step 2: Stabilize Drainageways 

The Filing is designed with stabilized drainageways including concrete cross pans and curb and 

gutter that conveys stormwater within the public rights-of-way to the public storm system that 

ultimately drains to a detention facility. Permanent stabilization of the rear of the western lots drain 

to existing pervious areas of native grasses and weeds that drain to Detention Pond #2. 

 

Step 3: Provide Water Quality Capture Volume (WQCV) 
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Detention Pond #2 is an extended detention basin designed for water quality capture and treatment 

as well as detention of the excess urban runoff volume and 100-year detention volume. The 

hydrology and hydraulics of the 2001 FDR and Construction Drawings have been verified for 

current County criteria and no regrading for pond volume expansion is required as WQCV and 

detention standards are met by the original design, as verified by the as-built conditions. 

 

Step 4: Consider Need for Industrial and Commercial BMPs 

The Filing is for single-family residential development. There are no industrial or commercial land 

uses within the proposed development, nor adjacent to or within the vicinity of the Filing. No 

industrial or commercial BMPs are proposed. 

 

Summary 

In order to be in compliance, the Pond is to be retrofitted to include the required storm infrastructure 

which includes a concrete trickle channel, micropool, emergency spillway, and an outlet structure with 

an engineered orifice plate, well screen, and trash rack. The Construction Drawings already included 

the outlet structure design as a CDOT Type C Catch Basin with a trash rack. The as-built conditions 

of Detention Pond #2 match the Construction Drawings which meet the standards for water quality 

treatment and detention. The existing pond is functioning as intended and does not have reduced 

capacity due to sediment deposits, however, the Developer is required to remove trash, debris, and 

sediment from the public storm sewer and pond facility in order to optimize the pond’s function. The 

Developer is to implement the pond retrofits in order to be in compliance with the County. It is 

anticipated that there will be no negative impacts to downstream development or surrounding areas 

due to the construction of Sunset Village Filing 4 once the pond is retrofitted as designed. 

 

This letter has been prepared in accordance with El Paso County and the Mile High Flood District 

(MHFD). A Vicinity Map, USGS Soil Maps, FEMA Floodplain Map, Stormwater Detention and 

Infiltration Calculations (with Orifice Plate design calculations), and the 2001 Final Drainage Report 

are provided within the Appendix of this letter. 

 

References 
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APPENDIX A 

VICINITY MAP 

  



SUNSET VILLAGE FILING 4
A PART OF SECTION 12, TOWNSHIP 15 SOUTH, RANGE 63 WEST

OF THE SIXTH PRINCIPAL MERIDIAN,

COUNTY OF EL PASO,

STATE OF COLORADO
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Soil Map—El Paso County Area, Colorado
(Sunset Village Fil 4 - Soils Map)
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Map Unit Legend

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

28 Ellicott loamy coarse sand, 0 to 
5 percent slopes

6.3 9.4%

106 Wigton loamy sand, 1 to 8 
percent slopes

60.2 90.6%

Totals for Area of Interest 66.4 100.0%
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Hydrologic Soil Group—El Paso County Area, Colorado
(Sunset Village Fil 4 - Hydrologic Soils Group Map)
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Hydrologic Soil Group

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

28 Ellicott loamy coarse 
sand, 0 to 5 percent 
slopes

A 6.3 9.4%

106 Wigton loamy sand, 1 to 
8 percent slopes

A 60.2 90.6%

Totals for Area of Interest 66.4 100.0%

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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FLOOD INSURANCE RATE MAP 
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APPENDIX D 

EDB AS-BUILT CALCULATIONS 

  

EXTENDED DETENTION BASIN CALCULATIONS

EPC Stormwater - Glenn Reese
SW - Textbox
Include other EDB component sizing calcs, specifically for the forebay and trash rack. 



Project:

Basin ID:

Depth Increment = ft

Watershed Information Top of Micropool -- 0.00 -- -- -- 464 0.011

Selected BMP Type = EDB 5735.00 -- 0.06 -- -- -- 483 0.011 28 0.001

Watershed Area = 22.23 acres 5736.00 -- 1.00 -- -- -- 11,671 0.268 5,741 0.132

Watershed Length = 2,000 ft WQCV: 5736.64 -- 1.62 -- -- -- 12,673 0.291 13,287 0.305

Watershed Length to Centroid = 400 ft 5737.00 -- 2.00 -- -- -- 20,480 0.470 19,586 0.450

Watershed Slope = 0.010 ft/ft EURV: 5737.69 -- 2.69 -- -- -- 21,716 0.499 34,144 0.784

Watershed Imperviousness = 34.00% percent 5738.00 -- 3.00 -- -- -- 22,288 0.512 40,965 0.940

Percentage Hydrologic Soil Group A = 100.0% percent 100 YR: 5738.86 -- 3.86 -- -- -- 23,989 0.551 60,864 1.397

Percentage Hydrologic Soil Group B = 0.0% percent 5739.00 -- 4.00 -- -- -- 24,167 0.555 64,235 1.475

Percentage Hydrologic Soil Groups C/D = 0.0% percent SPILLWAY: 5739.40 -- 4.40 -- -- -- 24,914 0.572 74,051 1.700

Target WQCV Drain Time = 40.0 hours 1' FB: 5739.86 -- 4.87 -- -- -- 25,923 0.595 85,998 1.974

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

-- -- -- --

-- -- -- --

Optional User Overrides -- -- -- --

Water Quality Capture Volume (WQCV) = 0.303 acre-feet acre-feet -- -- -- --

Excess Urban Runoff Volume (EURV) = 0.782 acre-feet acre-feet -- -- -- --

2-yr Runoff Volume (P1 = 1.19 in.) = 0.566 acre-feet 1.19 inches -- -- -- --

5-yr Runoff Volume (P1 = 1.5 in.) = 0.771 acre-feet 1.50 inches -- -- -- --

10-yr Runoff Volume (P1 = 1.75 in.) = 0.938 acre-feet 1.75 inches -- -- -- --

25-yr Runoff Volume (P1 = 2 in.) = 1.315 acre-feet 2.00 inches -- -- -- --

50-yr Runoff Volume (P1 = 2.25 in.) = 1.671 acre-feet 2.25 inches -- -- -- --

100-yr Runoff Volume (P1 = 2.52 in.) = 2.144 acre-feet 2.52 inches -- -- -- --

500-yr Runoff Volume (P1 = 3.14 in.) = 3.163 acre-feet inches -- -- -- --

Approximate 2-yr Detention Volume = 0.495 acre-feet -- -- -- --

Approximate 5-yr Detention Volume = 0.658 acre-feet -- -- -- --

Approximate 10-yr Detention Volume = 0.817 acre-feet -- -- -- --

Approximate 25-yr Detention Volume = 1.024 acre-feet -- -- -- --

Approximate 50-yr Detention Volume = 1.172 acre-feet -- -- -- --

Approximate 100-yr Detention Volume = 1.397 acre-feet -- -- -- --

-- -- -- --

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

Zone 1 Volume (WQCV) = 0.303 acre-feet -- -- -- --

Zone 2 Volume (EURV - Zone 1) = 0.480 acre-feet -- -- -- --

Zone 3 Volume (100-year - Zones 1 & 2) = 0.614 acre-feet -- -- -- --

Total Detention Basin Volume = 1.397 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)

21004166 - Sunset Village Filing 4

Detention Pond #2 (Design Point B)

MHFD-Detention, Version 4.04 (February 2021)

Example Zone Configuration (Retention Pond)
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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

1.42               H_FLOOR 1 CUHP Results Calculated

L_FLOOR_OTHER

0.00 ISV 0.00 ISV

0.00 Floor 0.00 Floor

1.62 Zone 1 (WQCV) 1.62 Zone 1 (WQCV)

2.69 Zone 2 (EURV) 2.69 Zone 2 (EURV)

3.86 Zone 3 (100-year) 3.86 Zone 3 (100-year)

DETENTION BASIN STAGE-STORAGE TABLE BUILDER
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  Project:

  Basin ID:

Estimated Estimated

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

Zone 1 (WQCV) 1.62 0.303 Orifice Plate

Zone 2 (EURV) 2.69 0.480 Orifice Plate

Zone 3 (100-year) 3.86 0.614 Weir&Pipe (Restrict)

Total (all zones) 1.397

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

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

Underdrain Orifice Diameter = N/A inches Underdrain Orifice Centroid = N/A feet

User Input:  Orifice Plate with one or more orifices or Elliptical Slot Weir (typically used to drain WQCV and/or EURV in a sedimentation BMP) Calculated Parameters for Plate

Invert of Lowest Orifice = 0.00 ft (relative to basin bottom at Stage = 0 ft) WQ Orifice Area per Row = N/A ft
2

Depth at top of Zone using Orifice Plate = 4.00 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 = N/A inches Elliptical Slot Area = N/A ft
2

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

Row 1 (required) Row 2 (optional) Row 3 (optional) Row 4 (optional) Row 5 (optional) Row 6 (optional) Row 7 (optional) Row 8 (optional)

Stage of Orifice Centroid (ft) 0.00 0.00 1.00 1.00 2.65 2.65

Orifice Area (sq. inches) 1.22 1.22 1.22 1.22 6.00 6.00

Row 9 (optional) Row 10 (optional) Row 11 (optional) Row 12 (optional) Row 13 (optional) Row 14 (optional) Row 15 (optional) Row 16 (optional)

Stage of Orifice Centroid (ft)

Orifice Area (sq. inches)

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

Not Selected Not Selected Not Selected Not Selected

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

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

Vertical Orifice Diameter = N/A N/A inches

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

grate Zone 3 Weir Not Selected Zone 3 Weir Not Selected

Overflow Weir Front Edge Height, Ho = 4.00 N/A ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, Ht = 4.00 N/A feet

Overflow Weir Front Edge Length = 4.00 N/A feet Overflow Weir Slope Length = 4.00 N/A feet

Overflow Weir Grate Slope = 0.00 N/A H:V Grate Open Area / 100-yr Orifice Area = 7.09 N/A

Horiz. Length of Weir Sides = 4.00 N/A feet Overflow Grate Open Area w/o Debris = 11.14 N/A ft
2

Overflow Grate Type = Type C Grate N/A Overflow Grate Open Area w/ Debris = 5.57 N/A ft
2

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 Restrictor Not Selected Zone 3 Restrictor Not Selected

Depth to Invert of Outlet Pipe = 0.58 N/A ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = 1.57 N/A ft
2

Outlet Pipe Diameter = 24.00 N/A inches Outlet Orifice Centroid = 0.58 N/A feet

Restrictor Plate Height Above Pipe Invert = 12.00 inches Half-Central Angle of Restrictor Plate on Pipe = 1.57 N/A radians

User Input: Emergency Spillway (Rectangular or Trapezoidal) Calculated Parameters for Spillway

Spillway Invert Stage= 5.40 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 0.21 feet

Spillway Crest Length = 95.00 feet Stage at Top of Freeboard = 6.61 feet

Spillway End Slopes = 4.00 H:V Basin Area at Top of Freeboard = 0.60 acres

Freeboard above Max Water Surface = 1.00 feet Basin Volume at Top of Freeboard = 1.97 acre-ft

Max Ponding Depth of Target Storage Volume = 4.38 feet Discharge at Top of Freeboard = 16.70 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 1.19 1.50 1.75 2.00 2.25 2.52 3.14

CUHP Runoff Volume (acre-ft) = 0.303 0.782 0.566 0.771 0.938 1.315 1.671 2.144 3.163

Inflow Hydrograph Volume (acre-ft) = N/A N/A 0.566 0.771 0.938 1.315 1.671 2.144 3.163

CUHP Predevelopment Peak Q (cfs) = N/A N/A 0.2 0.3 0.4 3.8 7.6 12.4 22.5

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

Predevelopment Unit Peak Flow, q (cfs/acre) = N/A N/A 0.01 0.01 0.02 0.17 0.34 0.56 1.01

Peak Inflow Q (cfs) = N/A N/A 6.2 8.7 10.7 16.7 22.0 28.7 42.2

Peak Outflow Q (cfs) = 0.2 0.3 0.2 0.2 0.4 0.7 1.6 7.0 16.7

Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 0.8 1.1 0.2 0.2 0.6 0.7

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

Max Velocity through Grate 1 (fps) = N/A N/A N/A N/A N/A N/A 0.1 0.5 1.4

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 62 53 63 67 72 75 73 68

Time to Drain 99% of Inflow Volume (hours) = 40 66 56 67 72 78 82 81 79

Maximum Ponding Depth (ft) = 1.62 2.69 2.16 2.57 2.87 3.53 4.10 4.38 4.87

Area at Maximum Ponding Depth (acres) = 0.29 0.50 0.48 0.49 0.51 0.54 0.56 0.57 0.60

Maximum Volume Stored (acre-ft) = 0.305 0.784 0.521 0.719 0.869 1.218 1.525 1.689 1.974

DETENTION BASIN OUTLET STRUCTURE DESIGN
MHFD-Detention, Version 4.04 (February 2021)

21004166 - Sunset Village Filing 4

Detention Pond #2 (Design Point B)

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

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

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

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

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

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

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

Count_OutletPipe1 = 1 0.42(diameter = 3/4 inch) WQCV 163 Watershed Constraint Check

Count_OutletPipe2 = 0 0.50(diameter = 13/16 inch) 2 Year 217 Slope 0.010

COUNTA_2 (Standard FSD Setup)= 1 0.58(diameter = 7/8 inch) EURV 270 Shape 4.13

Hidden Parameters & Calculations 0.67(diameter = 15/16 inch) 5 Year 258

MaxPondDepth_Error? FALSE 0.76 (diameter = 1 inch) 10 Year 288 Spillway Depth

Cd_Broad-Crested Weir 3.00 0.86(diameter = 1-1/16 inches) 25 Year 354 0.21

WQ Plate Flow at 100yr depth = 0.85 0.97(diameter = 1-1/8 inches) 50 Year 411

CLOG #1= 50% 1.08(diameter = 1-3/16 inches) 100 Year 439 1 Z1_Boolean

n*Cdw #1 = 0.60 1.20(diameter = 1-1/4 inches) 500 Year 488 1 Z2_Boolean

n*Cdo #1 = 0.74 1.32(diameter = 1-5/16 inches) Zone3_Pulldown Message 1 Z3_Boolean

Overflow Weir #1 Angle = 0.000 1.45(diameter = 1-3/8 inches) 1 Opening Message

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

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

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

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

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

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

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

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

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

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

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

COUNTA_5 (FSD Weir Only)= 0 0 WQCV Underdrain

COUNTA_6 (EURV Weir Only)= 1 1 WQCV Plate

0 EURV-WQCV Plate

Outlet1_Pulldown_Boolean 0 EURV-WQCV VertOriice

Outlet2_Pulldown_Boolean 1 Outlet 90% Qpeak

Outlet3_Pulldown_Boolean 0 Outlet Undetained

0 Weir Only 90% Qpeak

0 Five Year Ratio Plate

0 Five Year Ratio VertOrifice

EURV_draintime_user

Spillway Options

Offset

Overlapping

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

minimum bound 0.00 0 0

maximum bound 8.00 90,000 20

DETENTION BASIN OUTLET STRUCTURE DESIGN
MHFD-Detention, Version 4.04 (February 2021)
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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 0.06 0.01 0.21

0:15:00 0.00 0.00 0.55 0.90 1.12 0.76 0.97 0.95 1.39

0:20:00 0.00 0.00 2.02 2.66 3.18 2.03 2.40 2.57 3.42

0:25:00 0.00 0.00 4.67 6.80 8.60 4.53 5.66 6.29 8.97

0:30:00 0.00 0.00 6.22 8.70 10.68 12.38 16.52 19.96 30.28

0:35:00 0.00 0.00 6.22 8.54 10.44 16.26 21.34 27.70 40.86

0:40:00 0.00 0.00 5.87 7.90 9.58 16.73 21.99 28.66 42.24

0:45:00 0.00 0.00 5.35 7.24 8.78 15.51 20.25 27.09 40.20

0:50:00 0.00 0.00 4.91 6.68 8.00 14.40 18.65 24.79 37.15

0:55:00 0.00 0.00 4.54 6.16 7.40 12.89 16.61 22.32 33.41

1:00:00 0.00 0.00 4.23 5.72 6.87 11.67 15.02 20.39 30.60

1:05:00 0.00 0.00 3.94 5.29 6.35 10.64 13.64 18.79 28.32

1:10:00 0.00 0.00 3.56 4.87 5.85 9.52 12.12 16.51 24.80

1:15:00 0.00 0.00 3.20 4.43 5.42 8.43 10.64 14.29 21.36

1:20:00 0.00 0.00 2.92 4.05 5.02 7.36 9.20 12.10 18.06

1:25:00 0.00 0.00 2.73 3.79 4.64 6.57 8.19 10.53 15.66

1:30:00 0.00 0.00 2.57 3.57 4.31 5.91 7.34 9.33 13.78

1:35:00 0.00 0.00 2.43 3.37 3.99 5.35 6.62 8.31 12.16

1:40:00 0.00 0.00 2.29 3.10 3.70 4.83 5.94 7.38 10.69

1:45:00 0.00 0.00 2.15 2.82 3.42 4.35 5.31 6.49 9.30

1:50:00 0.00 0.00 2.01 2.56 3.14 3.89 4.69 5.64 7.97

1:55:00 0.00 0.00 1.78 2.31 2.84 3.43 4.09 4.82 6.71

2:00:00 0.00 0.00 1.56 2.04 2.49 3.00 3.52 4.05 5.53

2:05:00 0.00 0.00 1.26 1.65 2.00 2.37 2.72 3.07 4.11

2:10:00 0.00 0.00 1.00 1.30 1.60 1.78 2.00 2.19 2.93

2:15:00 0.00 0.00 0.80 1.05 1.31 1.35 1.51 1.62 2.17

2:20:00 0.00 0.00 0.67 0.87 1.09 1.06 1.19 1.25 1.66

2:25:00 0.00 0.00 0.55 0.72 0.90 0.85 0.95 0.97 1.27

2:30:00 0.00 0.00 0.45 0.60 0.74 0.69 0.77 0.76 0.98

2:35:00 0.00 0.00 0.37 0.49 0.61 0.55 0.61 0.59 0.74

2:40:00 0.00 0.00 0.30 0.40 0.49 0.44 0.49 0.45 0.56

2:45:00 0.00 0.00 0.25 0.32 0.39 0.35 0.38 0.35 0.43

2:50:00 0.00 0.00 0.20 0.26 0.31 0.28 0.30 0.28 0.34

2:55:00 0.00 0.00 0.16 0.20 0.25 0.22 0.24 0.22 0.27

3:00:00 0.00 0.00 0.13 0.16 0.20 0.18 0.19 0.18 0.21

3:05:00 0.00 0.00 0.10 0.13 0.15 0.14 0.15 0.14 0.17

3:10:00 0.00 0.00 0.08 0.10 0.12 0.10 0.11 0.10 0.12

3:15:00 0.00 0.00 0.05 0.07 0.08 0.08 0.08 0.07 0.09

3:20:00 0.00 0.00 0.04 0.05 0.06 0.05 0.05 0.05 0.06

3:25:00 0.00 0.00 0.02 0.03 0.04 0.03 0.03 0.03 0.03

3:30:00 0.00 0.00 0.01 0.02 0.02 0.02 0.02 0.01 0.02

3:35:00 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.00 0.00

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

3:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

3:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

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

MHFD-Detention_v4 04 - as-built.xlsm, Outlet Structure 12/2/2021, 1:22 PM



 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX E 

PHOTOGRAPHS OF EXISTING POND 

  



 

 

Figure 1: Existing Pond appears to have been constructed as designed in terms of topography. There is much debris to be 

disposed of as a part of this project. 



 

Figure 2: Existing Outlet Structure is in sufficient condition. Dimensions match the Construction Drawings. 



 

Figure 3: Measurements were taken to ensure that the outlet structure was constructed according to the Construction Drawings. 

A trash rack was installed per the detail. 



 

Figure 4: Outlets of pipes into the pond have built up with sediment over time and there is no energy dissipation installed. Type 

VL rip-rap is to be installed. 



 

Figure 5:Outlets of pipes into the pond have built up with sediment over time and there is no energy dissipation installed. Type 

VL rip-rap is to be installed. 

 

 



 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX F 

FINAL DRAINAGE REPORT FOR SUNSET VILLAGE FILING 4 

DEVELOPED BY JPS ENGINEERING, DATED OCTOBER 15, 2001 
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Zone 3 Weir

Ho = 4.00

th = 4.00

pe = 0.00

es = 4.00

h = 4.00

e = 0.00

s = 4.00

e = Type C Grate

% = 50%

Row 9 (optional) Row 10 (optional) Row 11 (optional) Row 12 (optional) Row 13 (optional) Row 14 (optional) Row

d (ft)

ches)

tangular) Calc

Not Selected Not Selected N

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

ce = N/A N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Centroid =

er = N/A N/A inches

lat or Sloped Grate and Outlet Pipe OR Rectangular/Trapezoidal Weir (and No Outlet Pipe) Calc

Zone 3 Weir Not Selected Z

Ho = 4.00 N/A ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, Ht =

th = 4.00 N/A feet Overflow Weir Slope Length =

pe = 0.00 N/A H:V Grate Open Area / 100-yr Orifice Area =

es = 4.00 N/A feet Overflow Grate Open Area w/o Debris =

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

% = 50% N/A %

Plate (Circular Orifice, Restrictor Plate, or Rectangular Orifice) Calculated Parameters for 

Zone 3 Restrictor Not Selected Zon

pe = 0.58 N/A ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area =

er = 24.00 N/A inches Outlet Orifice Centroid =

ert = 12.00 inches Half-Central Angle of Restrictor Plate on Pipe =

Revise Weir length to
3'



Subject: Text Box
Page Label: 8
Lock: Unlocked
Author: dsdlaforce
Date: 12/21/2021 4:15:48 PM
Status: 
Color: 
Layer: 
Space: 

Add construction cost estimate for the pond retrofit.

Subject: SW - Textbox
Page Label: 21
Lock: Unlocked
Author: EPC Stormwater - Glenn Reese
Date: 12/27/2021 7:00:11 PM
Status: 
Color: 
Layer: 
Space: 

Include other EDB component sizing calcs,
specifically for the forebay and trash rack.

EPC Stormwater - Glenn Reese (1)

nt and detention. The existing pond is functioning as intended and does not have reduced 

y due to sediment deposits, however, the Developer is required to remove trash, debris, and 

nt from the public storm sewer and pond facility in order to optimize the pond’s function. The 

per is to implement the pond retrofits in order to be in compliance with the County. It is 

ated that there will be no negative impacts to downstream development or surrounding areas 

he construction of Sunset Village Filing 4 once the pond is retrofitted as designed. 

tter has been prepared in accordance with El Paso County and the Mile High Flood District 

D). A Vicinity Map, USGS Soil Maps, FEMA Floodplain Map, Stormwater Detention and 

tion Calculations (with Orifice Plate design calculations), and the 2001 Final Drainage Report 

vided within the Appendix of this letter. 

ences 

Flood Insurance Rate Map, City of Aurora Colorado, Federal Emergency Management 

Agency Panel No. 08041C0820G, last revised December 7, 2018. 

Web Soil Survey, Natural Resource Conservation Service. websoilsurvey.nrcs.usda.gov 

El Paso County Engineering Criteria Manual, latest revision October 14, 2020 

El Paso County Drainage Criteria Manual Volume 2: Stormwater Quality Policies, 

Procedures and Best Management Practices (BMPs) 

Mile High Flood District Urban Storm Drainage Criteria Manuals, Mile High Flood District, 

Add construction cost estimate for the pond retrofit.

 

APPENDIX D 

EDB AS-BUILT CALCULATIONS 

 

TENDED DETENTION BASIN CALCULATIONS

Include other EDB component sizing
calcs, specifically for the forebay and
trash rack.


