
 

 

 

Steamboat Springs  •  Golden  •  Colorado Springs  •  Fort Collins 

Corporate Office: 112 North Rubey Drive, Suite 210; Golden, Colorado 80403 

April 2, 2026 

 

 

El Paso County  

Department of Public Works 

Stormwater Section 

Attn.: Mikayla Hartford 

2880 International Circle 

Colorado Springs, CO 80910  

 

RE:  Woodmen View RV & Boat Storage Pond As-Built Memo 

 8035 Vollmer Place, El Paso County 

 

Ms. Hartford, 

The Woodmen View RV & Boat Storage pond facility was designed and constructed under County file 

#PPR03040.  The Final Drainage Report and approved design plans were prepared by Calibre Engineering, 

Inc. in 2010.  Baseline Engineering has been requested by the owner of Woodmen View RV & Boat Storage 

to prepare the PCM Certification Letter including a MHFD-Detention spreadsheet for the pond facility to 

demonstrate compliance with the approved Final Drainage Report and Design Plans.  

A comparison of the designed parameters per the Final Drainage Report by Calibre dated July 2010 (Calibre 

Report) and the As-Built parameters as surveyed in May of 2025 and calculated by Baseline can be found in 

the table below: 

 

 Designed Parameter As-Built Parameter 

100-year volume+ 1/2 WQCV 1.52 ac-ft at stage 5.05’ 1.52 ac-ft at stage 5.12’ 

10-year volume + WQCV 1.15 ac-ft at stage 4.47’ 1.15 ac-ft at stage 4.50’ 

WQCV volume  0.30 ac-ft at stage 2.74’ 0.30 ac-ft at stage 2.65’ 

100-year release rate 16.9 cfs through outlet, 

12.5 cfs bypass through 

spillway*, 29.4 cfs total 

13.7 cfs through outlet, 

12.5 cfs bypass through 

outlet/spillway, 26.2 cfs 

total 

10-year release rate 16.22 cfs 8.3 cfs 

 

Volume Comparison 

The Calibre Report used the rational stored rate method to determine the volumes required in UD 

Detention v2.03. To evaluate the as-built pond’s sufficiency the table above lists the stages at which the as-

built pond stores the WQCV, 10-year and 100-year volumes designed in the Calibre Report, not the volumes 
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calculated as required in the modern MHFD v4-06. The Calibre Report is more conservative on storage 

volumes.  

 

Release Rate  

Release rates in the Calibre Report were determined using the Pond UD detention v2.03 Inlet control 

spreadsheets. As-built release rates as presented in the table above were calculated using MHFD Detention 

v4-06. The as-built 10- and 100-year release rates are lower than the designed release rates. The Calibre  

Report had specified that 12.5 cfs of flow would bypass the pond in the 100-year storm event and pass 

through the spillway. It is understood that as calculated using MHFD Detention v4-06, this bypass flow will 

be partially or fully passed by the outlet structure in the 100-yr event, and the amount of runoff going over 

the spillway will be less than 12.5 cfs. 

 

WQCV  

The WQCV that was evaluated for the as-built pond is the WQCV that was designed for in the Calibre report. 

The WQCV in the MHFD spreadsheet was overridden with the 0.300 ac-ft calculated in the Calibre Report.  

 

Conclusions 

The pond in its as-built condition provides the designed volumes at approximately at the same stages as 

designed in the Calibre Report. The release rate of the 10- and 100-year storm events are less than the 

designed release rates as presented in the Calibre Report due to the updated methodology from the v2.03 

UD Detention spreadsheet that was used for the initial design and the MHFD Detention v4-06 spreadsheet 

that was utilized for the as-built analysis. Notably, the 100-year maximum volume stored as calculated using 

MHFD v4-06 is 0.813 acre-ft at stage 3.88’, well below the estimated volume of 1.22 acre feet needed for 

the 100-year in the Final Drainage Report by Calibre. The reduced release rates drains 97% of the 5-year 

storm volume in less than 72 hours and 99% of the 100 year storm volume in less than 120 hours. 

The site and adjacent properties (as affected by work performed under the County permit) are stable with 

respect to settlement and subsidence, sloughing of cut and fill slopes, revegetation or other ground cover, 

and that the improvements (public improvements, common development improvements, site grading and 

paving) meet or exceed the minimum design requirements. The PCM(s) provide the required storage 

volume and meet the required release rates, stage areas, elevations, and outlet dimensions, as documented 

by the attached revised MHFD-Detention spreadsheet that shows the as-built conditions. 

 

If you have any questions or concerns, you may reach me at mark.sundstrom@baselinecorp.com or 719-

531-6200. 

 

Sincerely,  

 

 
Mark Sundstrom, PE 

Baseline Engineering 

Mark.Sundstrom@baselinecorp.com 

Office: 719-531-6200 Cell: 303-525-7397 



Project:

Basin ID:

Depth Increment = 0.50 ft

Watershed Information Top of Micropool -- 0.00 -- -- -- 0 0.000

Selected BMP Type = EDB 7040 -- 1.20 -- -- -- 3,666 0.084 2,199 0.050

Watershed Area = 10.00 acres 7041 -- 2.20 -- -- -- 8,485 0.195 8,275 0.190

Watershed Length = 1,010 ft 7042 -- 3.20 -- -- -- 18,278 0.420 21,656 0.497

Watershed Length to Centroid = 500 ft 7043 -- 4.20 -- -- -- 23,933 0.549 42,762 0.982

Watershed Slope = 0.011 ft/ft 7043.15 -- 4.35 -- -- -- 24,476 0.562 46,393 1.065

Watershed Imperviousness = 75.00% percent 7044 -- 5.20 -- -- -- 27,553 0.633 68,505 1.573

Percentage Hydrologic Soil Group A = 1.1% percent 7044.66 -- 5.86 -- -- -- 30,193 0.693 87,561 2.010

Percentage Hydrologic Soil Group B = 98.9% percent -- -- -- --

Percentage Hydrologic Soil Groups C/D = 0.0% percent -- -- -- --

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

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

-- -- -- --

-- -- -- --

Optional User Overrides -- -- -- --

Water Quality Capture Volume (WQCV) = 0.300 acre-feet 0.300 acre-feet -- -- -- --

Excess Urban Runoff Volume (EURV) = 0.830 acre-feet acre-feet -- -- -- --

2-yr Runoff Volume (P1 = 0.92 in.) = 0.537 acre-feet 0.92 inches -- -- -- --

5-yr Runoff Volume (P1 = 1.2 in.) = 0.739 acre-feet 1.20 inches -- -- -- --

10-yr Runoff Volume (P1 = 1.46 in.) = 0.945 acre-feet 1.46 inches -- -- -- --

25-yr Runoff Volume (P1 = 1.85 in.) = 1.297 acre-feet 1.85 inches -- -- -- --

50-yr Runoff Volume (P1 = 2.17 in.) = 1.569 acre-feet 2.17 inches -- -- -- --

100-yr Runoff Volume (P1 = 2.51 in.) = 1.879 acre-feet 2.51 inches -- -- -- --

500-yr Runoff Volume (P1 = 3.42 in.) = 2.674 acre-feet 3.42 inches -- -- -- --

Approximate 2-yr Detention Volume = 0.504 acre-feet -- -- -- --

Approximate 5-yr Detention Volume = 0.691 acre-feet -- -- -- --

Approximate 10-yr Detention Volume = 0.901 acre-feet -- -- -- --

Approximate 25-yr Detention Volume = 1.072 acre-feet -- -- -- --

Approximate 50-yr Detention Volume = 1.163 acre-feet -- -- -- --

Approximate 100-yr Detention Volume = 1.276 acre-feet -- -- -- --

-- -- -- --

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

Zone 1 Volume (WQCV) = 0.300 acre-feet -- -- -- --

Zone 2 Volume (100-year - Zone 1) = 0.976 acre-feet -- -- -- --

Select Zone 3 Storage Volume (Optional) = acre-feet -- -- -- --

Total Detention Basin Volume = 1.276 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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Woodmen View Storage Pond As-Built

MHFD-Detention, Version 4.06 (July 2022)

Example Zone Configuration (Retention Pond)

WVS AsBuilts MHFD-Detention_v4-06 (1), Basin 4/2/2026, 1:38 PM

alan.lunsford
Callout
WQCV from Original Drainage Report



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

2.65 Zone 1 (WQCV) 2.65 Zone 1 (WQCV)

4.72 Zone 2 (100-year) 4.72 Zone 2 (100-year)

0.00 Zone 3 0.00 Zone 3

DETENTION BASIN STAGE-STORAGE TABLE BUILDER
MHFD-Detention, Version 4.06 (July 2022)
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WVS AsBuilts MHFD-Detention_v4-06 (1), Basin 4/2/2026, 1:38 PM



  Project:

  Basin ID:

Estimated Estimated

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

Zone 1 (WQCV) 2.65 0.300 Orifice Plate

Zone 2 (100-year) 4.72 0.976 Weir&Pipe (Rect.)

Zone 3 Not Utilized

Total (all zones) 1.276

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

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

Underdrain Orifice Diameter = inches Underdrain Orifice Centroid = feet

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

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

Depth at top of Zone using Orifice Plate = 2.67 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 sq. 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 0.33 0.66 0.99 1.32 1.65 1.98

Orifice Area (sq. inches) 0.69 0.69 0.69 0.69 0.69 0.69 0.69

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

Stage of Orifice Centroid (ft)

Orifice Area (sq. inches)

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

Not Selected Not Selected Not Selected Not Selected

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

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

Vertical Orifice Diameter = N/A N/A inches

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

grate Zone 2 Weir Not Selected Zone 2 Weir Not Selected

Overflow Weir Front Edge Height, Ho = 2.68 N/A ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, Ht = 2.68 N/A feet

Overflow Weir Front Edge Length = 5.67 N/A feet Overflow Weir Slope Length = 2.91 N/A feet

Overflow Weir Grate Slope = 0.00 N/A H:V Grate Open Area / 100-yr Orifice Area = 9.06 N/A

Horiz. Length of Weir Sides = 2.91 N/A feet Overflow Grate Open Area w/o Debris = 13.05 N/A ft
2

Overflow Grate Type = Close Mesh Grate N/A Overflow Grate Open Area w/ Debris = 13.05 N/A ft
2

Debris Clogging % = 0% N/A %

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

Zone 2 Rectangular Not Selected Zone 2 Rectangular Not Selected

Depth to Invert of Outlet Pipe = 0.36 N/A ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = 1.44 N/A ft
2

Rectangular Orifice Width = 27.00 N/A inches Outlet Orifice Centroid = 0.32 N/A feet

Rectangular Orifice Height = 7.68 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= 4.32 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 0.55 feet

Spillway Crest Length = 22.63 feet Stage at Top of Freeboard = 5.87 feet

Spillway End Slopes = 4.00 H:V Basin Area at Top of Freeboard = 0.69 acres

Freeboard above Max Water Surface = 1.00 feet Basin Volume at Top of Freeboard = 2.01 acre-ft

Max Ponding Depth of Target Storage Volume = 3.88 feet Discharge at Top of Freeboard = 174.84 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 0.92 1.20 1.46 1.85 2.17 2.51 3.42

CUHP Runoff Volume (acre-ft) = 0.300 0.830 0.537 0.739 0.945 1.297 1.569 1.879 2.674

Inflow Hydrograph Volume (acre-ft) = N/A N/A 0.537 0.739 0.945 1.297 1.569 1.879 2.674

CUHP Predevelopment Peak Q (cfs) = N/A N/A 0.1 0.6 2.0 5.9 8.2 11.2 17.8

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

Predevelopment Unit Peak Flow, q (cfs/acre) = N/A N/A 0.01 0.06 0.20 0.59 0.82 1.12 1.78

Peak Inflow Q (cfs) = N/A N/A 8.5 11.5 14.6 20.7 25.1 30.5 43.0

Peak Outflow Q (cfs) = 0.2 13.6 2.8 5.4 8.3 12.5 13.0 13.7 22.9

Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 8.4 4.1 2.1 1.6 1.2 1.3

Structure Controlling Flow = Plate Outlet Plate 1 Overflow Weir 1 Overflow Weir 1 Overflow Weir 1 Outlet Plate 1 Outlet Plate 1 Outlet Plate 1 Spillway

Max Velocity through Grate 1 (fps) = N/A 1.04 0.20 0.4 0.6 0.9 1.0 1.0 1.1

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) = 32 29 32 31 29 27 25 24 21

Time to Drain 99% of Inflow Volume (hours) = 36 34 37 36 35 34 33 32 30

Maximum Ponding Depth (ft) = 2.65 3.92 2.81 2.88 2.95 3.20 3.48 3.88 4.56

Area at Maximum Ponding Depth (acres) = 0.30 0.51 0.33 0.35 0.36 0.42 0.46 0.51 0.58

Maximum Volume Stored (acre-ft) = 0.300 0.833 0.347 0.374 0.399 0.493 0.620 0.813 1.179

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

Woodmen View Storage Pond As-Built

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)

WVS AsBuilts MHFD-Detention_v4-06 (1), Outlet Structure 4/2/2026, 1:40 PM

alan.lunsford
Callout
A rectangular orifice was used to approximate the outlet orifice area and centroid height of the two 18" outlet pipes with restrictor plates. 



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) 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 266

Count_OutletPipe2 = 0 0.50(diameter = 13/16 inch) 2 Year 282

COUNTA_2 (Standard FSD Setup)= 1 0.58(diameter = 7/8 inch) EURV 393

Hidden Parameters & Calculations 0.67(diameter = 15/16 inch) 5 Year 289

MaxPondDepth_Error? FALSE 0.76 (diameter = 1 inch) 10 Year 296 Spillway Depth

Cd_Broad-Crested Weir 3.00 0.86(diameter = 1-1/16 inches) 25 Year 321 0.55

WQ Plate Flow at 100yr depth = 0.27 0.97(diameter = 1-1/8 inches) 50 Year 349

CLOG #1= 100% 1.08(diameter = 1-3/16 inches) 100 Year 389 1 Z1_Boolean

n*Cdw #1 = 0.62 1.20(diameter = 1-1/4 inches) 500 Year 457 1 Z2_Boolean

n*Cdo #1 = 0.96 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 0 Outlet 90% Qpeak

Outlet3_Pulldown_Boolean 0 Outlet Undetained

0 Weir Only 90% Qpeak

0 Five Year Ratio Plate

0 Five Year Ratio VertOrifice

EURV_draintime_user

Spillway Options

Offset

Overlapping

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

minimum bound 0.00 0 0

maximum bound 6.00 90,000 180

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

minimum bound

maximum bound

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