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TELLER COUNTY SHERIFF’S OFFICE ADDITION 

DRAINAGE REPORT - EXECUTIVE SUMMARY 
 
A. Background 
 

 The Teller County Sheriff’s Office is planning to construct a two-story, 20,000 
square-foot building addition with related parking and site improvements on the 
existing office site in Divide, Colorado. 

 Access to the site will continue to be provided from both Weaverville Road and 
the existing driveway access on the south side of US Highway 24. 

 
B. General Drainage Concept 

 

 Developed drainage within the site will be conveyed through the site via curb and 
gutter and a private storm sewer system flowing through an on-site detention pond 
at the northeast corner of the site. 

 Developed flow impacts from the site will be detained to historic levels through 
the on-site stormwater detention pond. 

 
C. Drainage Impacts 
 

 The proposed detention pond will release historic flows at the downstream property 
boundary, ensuring no significant adverse impact from developed drainage. 

 Drainage facilities will be designed and constructed to County standards, and the 
drainage and stormwater detention facilities will be owned and maintained by 
Teller County. 
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I. INTRODUCTION 
 
A. Background  
 
Teller County is proposing to construct a building addition to expand the existing Sheriff’s Office in 
Divide, Colorado.  The project site is the existing 2.73-acre Sheriff’s Office property located at 
11400 W. US Highway 24.  The project will consist of an addition on the west side of the existing 
building, providing an upgraded 20,000 square-foot building.  Site development activities will 
include site grading, utilities, building construction, parking, and associated site improvements.   
 
B. Scope 
 
This report will provide a summary of site drainage issues impacting the proposed project.  The 
report will analyze impacts from upstream drainage patterns, site-specific developed drainage 
patterns, and impacts on downstream facilities.  This report is based on the guidelines and criteria 
presented in the Pikes Peak Area Council of Governments “Areawide Urban Runoff Control 
Manual,” “Teller County Roadway Design and Construction Standards,” and the CDOT “Drainage 
Design Manual.”  The report is intended to fulfill the requirements of a Final Drainage Report and 
Erosion Control Report in accordance with Section 5.1 of the Teller County Land Use Regulations. 
 
C. General Description 
 
The 2.73-acre property (Teller County Assessor’s Account No. R0017724) is zoned Agricultural 
(A-1) and the site has been platted as Lot 1, Harris Subdivision Filing No. 1.  US Highway 24 
adjoins the north boundary of the property, Hybrook Road adjoins the west boundary of the site, 
and Weaverville Road adjoins the south boundary of the property.  The east boundary of the site 
adjoins existing developed properties. 
 
The project consists of an enlarged and remodeled two-story, 20,000 square-foot County 
Sheriff’s Office Building with related parking and site improvements.  Access to the site will be 
provided by the existing access drive connection to US Highway 24 along the north boundary of 
the property, with additional access Weaverville Road along the southern boundary of the site.  
 
Elevations within the parcel range from approximately 9,114 to 9,140 feet above mean sea level.  
Surface drainage flows northeasterly across the site, draining to the existing channel along the 
south side of US Highway 24, which ultimately flows northeast to the Rule Creek drainage 
channel.    
 
D. Floodplain Impacts 
 
The project site is not impacted by any 100-year floodplain limits as delineated by the Federal 
Emergency Management Agency (FEMA).  The floodplain limits in the vicinity of the site are 
shown in Flood Insurance Rate Map (FIRM) Number 08119C0185D dated September 25, 2009.  
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JPS Engineering, Inc., “Final Drainage Report for Saddle Club Subdivision,” December 21, 2011. 
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II. HYDROLOGY 
 
A. Discharge Calculations 
 

1. Hydrologic Analysis Procedure 
 
Based on the relatively small size of the tributary drainage basins impacting the site (all 
basins less than 100 acres), Rational Method hydrology was utilized for the project drainage 
analysis. Design storm recurrence intervals of 5-years (minor) and 100-years (major) were 
used in the drainage analysis of the site.  Hydrologic calculations, detailed in Appendix A, 
were based on a 5-year, 1-hour point rainfall of 0.97 inches, and a 100-year, 1-hour point 
rainfall of 2.03 inches. 
 
Times of concentration were calculated in accordance with City of Woodland Park drainage 
criteria.  Runoff coefficients (“C” values) were selected from tables in the City of Woodland 
Park Drainage Criteria Manual.  Composite runoff coefficients were calculated based on the 
existing and proposed site characteristics. 
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2. Existing Drainage Conditions 
 
Grades across the site fall downward towards the northeast corner of the parcel, with 
average grades of 2-8 percent.  According to the Natural Resources Conservation Service 
(NRCS) Soil Survey for this site (see Appendix A), the on-site soils are described as 
“Altman gravelly loam” soils.  These soils are characterized as having a slow infiltration rate 
and classified as hydrologic soils group “C.” 
 
As shown on Sheet EX1 and EX2 (Appendix D), the property has been delineated as two 
historic drainage basins (Basin A and B), flowing northeasterly towards the existing 
drainage channel along the south side of US Highway 24.  The property is impacted by two 
off-site drainage basins to the southwest and northwest of the site.  Basin OB1 consists of 
the upstream area southwest of this site, which flows northeasterly across the site through an 
existing 15” culvert crossing Weaverville Road.  Basin OB2 consists of the upstream area 
northwest of this site, which enters the northeast corner of the property through an existing 
storm sewer system crossing the north access drive to the site. 
   
On-site Basin A comprises the existing developed area on the east side of the property, 
which generally sheet flows to Design Point #A1 at the northeast corner of the site.  Historic 
peak flows at Design Point #A1 are calculated as Q5 = 2.7 cfs and Q100 = 9.8 cfs.  Basin B 
comprises the undeveloped west side of the property, which sheet flows to the northeast 
with historic peak flows calculated as Q5 = 0.2 cfs and Q100 = 1.2 cfs.   
 
Flows from Off-site Basins OB1 and OB2 combine with Basins A and B Design Point #1, 
with historic peak flows calculated as Q5 = 56.1 cfs and Q100 = 177.8 cfs.   
   
3. Developed Drainage Conditions 

 
Development of the proposed project will include site grading, utilities, building 
construction, parking, and related site improvements.  The general concept for management 
of on-site developed storm runoff is to route developed flows through an on-site stormwater 
detention facility to mitigate the impact of developed drainage from the site.   
 
As shown on Sheet D1 (Appendix D), the developed site has been delineated as two on-site 
drainage basins (Basins A and B), consistent with historic conditions.  The site plan has 
been developed to direct the majority of the developed site (Basin A) to a series of storm 
inlets and a storm sewer system conveying developed flows through the proposed Detention 
Pond A at the northeast corner of the property.   
 
The on-site storm sewer system consists of seven 5-foot Type R Storm Inlets (A1-A7) 
and a storm sewer system (12”-15” Storm Sewer Lines A1-A7) conveying developed 
flows westerly along the south parking area (Inlets A1-A3), and then northeasterly across 
the north parking area (Inlets A4-A7) to Detention Basin A.   
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The on-site Detention Basin A will provide the required stormwater detention and water 
quality capture volume to mitigate developed flow impacts from Basin A prior to 
discharging into the existing downstream drainage system.     
 
Developed peak flows at Design Point #A1 are calculated as Q5 = 4.4 cfs and Q100 = 13.5 
cfs.  Developed peak flows at Design Point #B1 (Basin B), are calculated as Q5 = 0.2 cfs and 
Q100 = 1.2 cfs (no developed drainage impact).   
 
Flows from Off-site Basins OB1 and OB2 will continue to combine with Basins A and B 
Design Point #1, with developed peak flows calculated as Q5 = 56.6 cfs and Q100 = 178.4 
cfs.  The minor increase in developed flows will be mitigated by routing flows from 
developed Basin A through the on-site detention basin.   
 
The developed drainage basins, projected flows, and proposed improvements are shown in 
Figure D1.     

 
B. Comparison of Developed to Historic Discharges 
 
Based on the hydrologic calculations in Appendix A, the proposed site development project will 
result in a minor increase in developed flows, which will be mitigated through the on-site detention 
facilities.  The comparison of developed to historic discharges is summarized as follows: 
 

 
Design 
Point 

Historic Flow Developed Flow  
Comparison of Developed 
to Historic Flow (Q100%) 

Area 
(ac) 

Q100 
(cfs) 

Area 
(ac) 

Q100 
(cfs) 

      
1 84.1 177.8 84.1 178.4 100.3% (increase) 

 
C. Detention Ponding 
 
The proposed detention pond facilities have been designed based on design procedures delineated in 
the City of Woodland Park Drainage Criteria Manual.  The total developed storm runoff 
downstream of the site will be maintained at historic levels by routing flows through the proposed 
detention pond.  Detention Pond A has been designed as a “full-spectrum” detention pond to 
mitigate developed drainage and water quality impacts from the site. 
 
The proposed pond outlet structure has been designed as an Extended Detention Basins (EDB), 
providing for a 40-hour release of the water quality capture volume (WQCV), and outlet structure 
sizing to maintain maximum allowable release rates from the pond.  The detention pond will have 
a grass-lined bottom and riprap trickle channel to encourage infiltration of stormwater prior to 
discharging into the downstream drainage system.  A buried riprap spillway will be provided as 
an emergency overflow path from the pond to the downstream channel. 
 
The proposed Extended Detention Basin (EDB) has been designed using the “Denver Urban 
Drainage and Flood Control District (UDFCD) “UD-Detention_v3.07” software package (with 
rainfall data calibrated for City of Woodland Park).   
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Design calculations are detailed in Appendix C, and design parameters for the detention pond are 
summarized as follows: 
 

Pond Tributary 
Area 
(ac) 

Net Percent 
Impervious 

(%) 

Minimum Required 
100-Year Detention 

Volume (ac-ft) 

Design 
Design Volume 

(ac-ft) 
A 2.26 14.3% 0.06 0.07 

 
The proposed detention basin will be a public facility maintained by Teller County Public Works.  
Maintenance access will be provided from the adjacent parking lot and access drive.   
 
III. HYDRAULICS 
 
A. On-Site Drainage Facility Design 
 
Curb and gutter along the perimeter of the site access drives and parking areas will direct surface 
drainage to a series of storm inlets, and a storm sewer will convey developed flows to the proposed 
extended detention basin (EDB) at the northeast corner of the property.  The proposed detention 
pond outlet structure will discharge to the existing drainage channel at the northeast corner of the 
site.  Hydraulic calculations for sizing of proposed storm inlets and storm sewers are enclosed in 
Appendix B. 
 
B. Erosion Control 
 
The Contractor will be required to implement best management practices (BMP’s) for erosion 
control during construction.  Erosion control measures will include installation of silt fence along 
the downstream site perimeter and vehicle tracking pads at construction access points.  
Vegetation will be re-established for stabilization of the disturbed areas as soon as possible.  The 
proposed detention pond will also serve as a sediment basin during construction. 
 
C. Capacity of Existing Facilities 
 
Flows from this site currently drain northeasterly to the existing drainage channel along the south 
side of US Highway 24.  The on-site detention pond has been designed to mitigate developed 
drainage impacts and discharge historic flows at the downstream boundaries of the site.     
 
IV. GENERAL DRAINAGE RECOMMENDATIONS   
 
The developed drainage plan for the site is to provide and maintain positive drainage away from 
structures and conform to the established drainage patterns for the overall site.  JPS Engineering 
recommends that positive drainage be established and maintained away from all structures within 
the site in conformance with applicable building codes and geotechnical engineering 
recommendations. 
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In general, we recommend a minimum of 6 inches clearance from the top of concrete foundation 
walls to adjacent finished site grades.  Positive drainage slopes should be maintained away from 
all structures, with a minimum recommended slope of 5 percent for the first 10 feet away from 
buildings in landscaped areas, a minimum recommended slope of 2 percent for the first 10 feet 
away from buildings in paved areas, and a minimum slope of 1 percent for paved areas beyond 
buildings. 
 
V. SUMMARY 
 
The proposed Teller County Sheriff’s Office Addition project consists of enlarging the existing 
building to provide an upgraded 20,000 square-foot facility for improved County services.  
Developed drainage impacts from the site will be mitigated by routing flows through an on-site 
stormwater detention basin prior to discharge into the existing downstream drainage channel.  
All drainage facilities will be designed and constructed in accordance with Teller County Public 
Works standards.   
 
The proposed drainage patterns will remain consistent with historic conditions, draining 
northeasterly to the existing drainage channel along the south side of US Highway 24.  Construction 
of the proposed drainage and stormwater detention facilities, in conjunction with proper erosion 
control measures, will ensure that the proposed development has no significant adverse drainage 
impact on downstream properties and drainage facilities.   
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

APPENDIX A 
 

HYDROLOGIC CALCULATIONS 
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Hydrologic Soil Group

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

4 Altman gravelly loam, 8 
to 40 percent slopes

C 2.7 100.0%

Totals for Area of Interest 2.7 100.0%

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.

Rating Options

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified 
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Project:
Inlet ID:

Gutter Geometry (Enter data in the blue cells)

Maximum Allowable Width for Spread Behind Curb TBACK = 5.0 ft

Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft

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

Height of Curb at Gutter Flow Line HCURB = 6.00 inches

Distance from Curb Face to Street Crown TCROWN = 20.0 ft

Gutter Width W = 2.00 ft

Street Transverse Slope SX = 0.020 ft/ft

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

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

Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.016

Minor Storm Major Storm

Max. Allowable Spread for Minor & Major Storm TMAX = 20.0 20.0 ft

Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 12.0 inches

Check boxes are not applicable in SUMP conditions

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

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

Version 4.05  Released March 2017

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

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)
Teller County Sheriff's Office - Inlets A1-A7 (Sump Condition)

Inlet A1-A7

UD-Inlet_v4.05-TCSO, Inlet A1-A7 8/8/2019, 12:15 PM



 

Design Information (Input) MINOR MAJOR

Type of Inlet Type =

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

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

Water Depth at Flowline (outside of local depression) Ponding Depth = 6.0 6.3 inches

Grate Information MINOR MAJOR

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

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

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

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

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

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

Curb Opening Information MINOR MAJOR

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

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

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

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

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

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

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

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

Low Head Performance Reduction (Calculated) MINOR MAJOR

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

Depth for Curb Opening Weir Equation dCurb = 0.33 0.36 ft

Combination Inlet Performance Reduction Factor for Long Inlets RFCombination = 0.77 0.81

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

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

MINOR MAJOR

Total Inlet Interception Capacity (assumes clogged condition) Qa = 5.4 6.0 cfs
Inlet Capacity IS GOOD for Minor and Major Storms(>Q PEAK) Q PEAK REQUIRED = 1.5 4.5 cfs

CDOT Type R Curb Opening

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

H-Vert
H -Curb

W

Lo (C )

Lo (G)

W o

WP

CDOT Type R Curb Opening

Override Depths

UD-Inlet_v4.05-TCSO, Inlet A1-A7 8/8/2019, 12:15 PM
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Hydraulic Analysis Report 

Project Data 

   Project Title:  Project -  TCSO   

   Designer:  JPS   

   Project Date:  Thursday, August 8, 2019   

   Project Units:  U.S. Customary Units   

   Notes:       

 

Channel Analysis: SD-A1  

Notes:   

Input Parameters  

Channel Type:  Circular 

Pipe Diameter: 1.0000 ft  

Longitudinal Slope: 0.0100 ft/ft  

Manning's n:  0.0130  

Depth: 1.0000 ft  

Result Parameters  

Flow: 3.5628 cfs  

Area of Flow: 0.7854 ft^2  

Wetted Perimeter: 3.1416 ft  

Hydraulic Radius: 0.2500 ft  

Average Velocity: 4.5363 ft/s  

Top Width: 0.0000 ft  

Froude Number:  0.0000  

Critical Depth: 0.8057 ft  

Critical Velocity: 5.2542 ft/s  

Critical Slope: 0.0103 ft/ft  

Critical Top Width: 0.79 ft  

Calculated Max Shear Stress: 0.6240 lb/ft^2  

Calculated Avg Shear Stress: 0.1560 lb/ft^2  



 

Channel Analysis: SD-A2-A4  

Notes:   

Input Parameters  

Channel Type:  Circular 

Pipe Diameter: 1.2500 ft  

Longitudinal Slope: 0.0100 ft/ft  

Manning's n:  0.0130  

Depth: 1.2500 ft  

Result Parameters  

Flow: 6.4598 cfs  

Area of Flow: 1.2272 ft^2  

Wetted Perimeter: 3.9270 ft  

Hydraulic Radius: 0.3125 ft  

Average Velocity: 5.2639 ft/s  

Top Width: 0.0000 ft  

Froude Number:  0.0000  

Critical Depth: 1.0242 ft  

Critical Velocity: 6.0025 ft/s  

Critical Slope: 0.0100 ft/ft  

Critical Top Width: 0.96 ft  

Calculated Max Shear Stress: 0.7800 lb/ft^2  

Calculated Avg Shear Stress: 0.1950 lb/ft^2  



 

Channel Analysis: SD-A5  

Notes:   

Input Parameters  

Channel Type:  Circular 

Pipe Diameter: 1.2500 ft  

Longitudinal Slope: 0.0270 ft/ft  

Manning's n:  0.0130  

Depth: 1.2500 ft  

Result Parameters  

Flow: 10.6145 cfs  

Area of Flow: 1.2272 ft^2  

Wetted Perimeter: 3.9270 ft  

Hydraulic Radius: 0.3125 ft  

Average Velocity: 8.6495 ft/s  

Top Width: 0.0000 ft  

Froude Number:  0.0000  

Critical Depth: 1.1966 ft  

Critical Velocity: 8.7794 ft/s  

Critical Slope: 0.0235 ft/ft  

Critical Top Width: 0.51 ft  

Calculated Max Shear Stress: 2.1060 lb/ft^2  

Calculated Avg Shear Stress: 0.5265 lb/ft^2  



 

Channel Analysis: SD-A6  

Notes:   

Input Parameters  

Channel Type:  Circular 

Pipe Diameter: 1.2500 ft  

Longitudinal Slope: 0.0350 ft/ft  

Manning's n:  0.0130  

Depth: 1.2500 ft  

Result Parameters  

Flow: 12.0852 cfs  

Area of Flow: 1.2272 ft^2  

Wetted Perimeter: 3.9270 ft  

Hydraulic Radius: 0.3125 ft  

Average Velocity: 9.8479 ft/s  

Top Width: 0.0000 ft  

Froude Number:  0.0000  

Critical Depth: 1.2173 ft  

Critical Velocity: 9.9184 ft/s  

Critical Slope: 0.0310 ft/ft  

Critical Top Width: 0.40 ft  

Calculated Max Shear Stress: 2.7300 lb/ft^2  

Calculated Avg Shear Stress: 0.6825 lb/ft^2  



 

Channel Analysis: SD-A7  

Notes:   

Input Parameters  

Channel Type:  Circular 

Pipe Diameter: 1.0000 ft  

Longitudinal Slope: 0.0100 ft/ft  

Manning's n:  0.0130  

Depth: 1.0000 ft  

Result Parameters  

Flow: 3.5628 cfs  

Area of Flow: 0.7854 ft^2  

Wetted Perimeter: 3.1416 ft  

Hydraulic Radius: 0.2500 ft  

Average Velocity: 4.5363 ft/s  

Top Width: 0.0000 ft  

Froude Number:  0.0000  

Critical Depth: 0.8057 ft  

Critical Velocity: 5.2542 ft/s  

Critical Slope: 0.0103 ft/ft  

Critical Top Width: 0.79 ft  

Calculated Max Shear Stress: 0.6240 lb/ft^2  

Calculated Avg Shear Stress: 0.1560 lb/ft^2  
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX C 
 

DETENTION POND CALCULATIONS 
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Project:

Basin ID:

Depth Increment = ft

Required Volume Calculation Top of Micropool -- 0.00 -- -- -- 10 0.000

Selected BMP Type = EDB Bot EL=9114.5 -- 1.00 -- -- -- 578 0.013 288 0.007

Watershed Area = 2.26 acres -- 2.00 -- -- -- 767 0.018 959 0.022

Watershed Length = 680 ft -- 3.00 -- -- -- 984 0.023 1,842 0.042

Watershed Slope = 0.036 ft/ft  -- 4.00 -- -- -- 1,210 0.028 2,939 0.067

Watershed Imperviousness = 14.30% percent Top EL=9118.5 -- 5.00 -- -- -- 1,333 0.031 4,210 0.097

Percentage Hydrologic Soil Group A = 100.0% percent -- -- -- --

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

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

Desired WQCV Drain Time = 40.0 hours -- -- -- --

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

Water Quality Capture Volume (WQCV) = 0.017 acre-feet -- -- -- --

Excess Urban Runoff Volume (EURV) = 0.026 acre-feet -- -- -- --

2-yr Runoff Volume (P1 = 0.76 in.) = 0.011 acre-feet 0.76 inches -- -- -- --

5-yr Runoff Volume (P1 = 0.97 in.) = 0.015 acre-feet 0.97 inches -- -- -- --

10-yr Runoff Volume (P1 = 1.17 in.) = 0.020 acre-feet 1.17 inches -- -- -- --

25-yr Runoff Volume (P1 = 1.48 in.) = 0.032 acre-feet 1.48 inches -- -- -- --

50-yr Runoff Volume (P1 = 1.75 in.) = 0.055 acre-feet 1.75 inches -- -- -- --

100-yr Runoff Volume (P1 = 2.03 in.) = 0.096 acre-feet 2.03 inches -- -- -- --

500-yr Runoff Volume (P1 = 2.8 in.) = 0.210 acre-feet 2.80 inches -- -- -- --

Approximate 2-yr Detention Volume = 0.010 acre-feet -- -- -- --

Approximate 5-yr Detention Volume = 0.014 acre-feet -- -- -- --

Approximate 10-yr Detention Volume = 0.019 acre-feet -- -- -- --

Approximate 25-yr Detention Volume = 0.028 acre-feet -- -- -- --

Approximate 50-yr Detention Volume = 0.037 acre-feet -- -- -- --

Approximate 100-yr Detention Volume = 0.055 acre-feet -- -- -- --

-- -- -- --

Stage-Storage Calculation -- -- -- --

Zone 1 Volume (WQCV) = 0.017 acre-feet -- -- -- --

Zone 2 Volume (EURV - Zone 1) = 0.009 acre-feet -- -- -- --

Zone 3 Volume (100-year - Zones 1 & 2) = 0.029 acre-feet -- -- -- --

Total Detention Basin Volume = 0.055 acre-feet -- -- -- --

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)

Teller County Sheriff's Office Addition

Pond A

UD-Detention, Version 3.07 (February 2017)

Volume 
(ft^3)

Volume 
(ac-ft)

Area 
(acre)

Optional User Override
1-hr Precipitation

Example Zone Configuration (Retention Pond)

UD-Detention_v3.07-TCSO, Basin 8/8/2019, 11:14 AM



  Project:

  Basin ID:

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

Zone 1 (WQCV) 1.69 0.017 Orifice Plate

Zone 2 (EURV) 2.23 0.009 Orifice Plate

Zone 3 (100-year) 3.54 0.029 Weir&Pipe (Restrict)

0.055 Total

User Input: Orifice at Underdrain Outlet (typically used to drain WQCV in a Filtration BMP) Calculated Parameters for Underdrain
Underdrain Orifice Invert Depth = N/A ft (distance below the filtration media surface) Underdrain Orifice Area = N/A ft2

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

User Input:  Orifice Plate with one or more orifices or Elliptical Slot Weir (typically used to drain WQCV and/or EURV in a sedimentation BMP) Calculated Parameters for Plate
Invert of Lowest Orifice = 0.00 ft (relative to basin bottom at Stage = 0 ft) WQ Orifice Area per Row = 8.333E-04 ft2

Depth at top of Zone using Orifice Plate = 2.23 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 = 0.12 sq. inches (diameter = 3/8 inch) 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 0.74 1.48

Orifice Area (sq. inches) 0.12 0.12 0.12

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) and Grate (Flat or Sloped) Calculated Parameters for Overflow Weir
Zone 3 Weir Not Selected Zone 3 Weir Not Selected

Overflow Weir Front Edge Height, Ho = 2.70 N/A ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, Ht = 2.70 N/A feet
Overflow Weir Front Edge Length = 3.00 N/A feet Over Flow Weir Slope Length = 3.00 N/A feet

Overflow Weir Slope = 0.00 N/A H:V (enter zero for flat grate) Grate Open Area / 100-yr Orifice Area = 201.53 N/A should be > 4
Horiz. Length of Weir Sides = 3.00 N/A feet Overflow Grate Open Area w/o Debris = 6.30 N/A ft2

Overflow Grate Open Area % = 70% N/A %, grate open area/total area Overflow Grate Open Area w/ Debris = 3.15 N/A ft2

Debris Clogging % = 50% N/A %

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

Depth to Invert of Outlet Pipe = 0.50 N/A ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = 0.03 N/A ft2

Outlet Pipe Diameter = 12.00 N/A inches Outlet Orifice Centroid = 0.05 N/A feet
Restrictor Plate Height Above Pipe Invert = 1.00 inches Half-Central Angle of Restrictor Plate on Pipe = 0.59 N/A radians

User Input: Emergency Spillway (Rectangular or Trapezoidal) Calculated Parameters for Spillway
Spillway Invert Stage= 3.70 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 0.21 feet

Spillway Crest Length = 4.00 feet Stage at Top of Freeboard = 4.91 feet
Spillway End Slopes = 4.00 H:V Basin Area at Top of Freeboard = 0.03 acres

Freeboard above Max Water Surface = 1.00 feet

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) = 0.53 1.07 0.76 0.97 1.17 1.48 1.75 2.03 2.80

Calculated Runoff Volume (acre-ft) = 0.017 0.026 0.011 0.015 0.020 0.032 0.055 0.096 0.210
OPTIONAL Override Runoff Volume (acre-ft) =

Inflow Hydrograph Volume (acre-ft) = 0.017 0.026 0.010 0.015 0.020 0.032 0.055 0.096 0.209
Predevelopment Unit Peak Flow, q (cfs/acre) = 0.00 0.00 0.00 0.00 0.01 0.02 0.12 0.30 0.77

Predevelopment Peak Q (cfs) = 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.7 1.7
Peak Inflow Q (cfs) = 0.2 0.4 0.2 0.2 0.3 0.5 0.8 1.4 3.0

Peak Outflow Q (cfs) = 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.6 3.1
Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 1.4 0.8 0.4 1.0 0.9 1.8

Structure Controlling Flow = Plate Plate Plate Plate Plate Plate Outlet Plate 1 Spillway Spillway
Max Velocity through Grate 1 (fps) = N/A N/A N/A N/A N/A N/A 0.0 0.0 0.0
Max Velocity through Grate 2 (fps) = N/A N/A N/A N/A N/A N/A N/A N/A N/A

Time to Drain 97% of Inflow Volume (hours) = 37 44 29 35 40 48 50 45 36
Time to Drain 99% of Inflow Volume (hours) = 39 48 31 37 42 52 55 53 49

Maximum Ponding Depth (ft) = 1.58 2.10 1.17 1.47 1.74 2.38 2.85 3.78 4.03
Area at Maximum Ponding Depth (acres) = 0.02 0.02 0.01 0.02 0.02 0.02 0.02 0.03 0.03

Maximum Volume Stored (acre-ft) = 0.015 0.024 0.009 0.013 0.018 0.029 0.039 0.061 0.068

Detention Basin Outlet Structure Design

UD-Detention, Version 3.07 (February 2017)
Teller County Sheriff's Office

Detention Basin A

Example Zone Configuration (Retention Pond)



COUNTA for Basin Tab = 1 Ao Dia WQ Plate Type Vert Orifice 1 Vert 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 158 Watershed Constraint Check

Count_OutletPipe2 = 0 0.50(diameter = 13/16 inch) 2 Year 117 Slope 0.036

COUNTA_2 (Standard FSD Setup)= 1 0.58(diameter = 7/8 inch) EURV 211 Shape 4.70

MaxPondDepth_Error? FALSE 0.67(diameter = 15/16 inch) 5 Year 147

Hidden Parameters & Calculations 0.76 (diameter = 1 inch) 10 Year 174 Spillway Depth

0.86(diameter = 1-1/16 inches) 25 Year 239 0.21

WQ Plate Flow at 100yr depth = 0.02 0.97(diameter = 1-1/8 inches) 50 Year 286

CLOG #1= 35% 1.08(diameter = 1-3/16 inches) 100 Year 379 1 Z1_Boolean

Cdw #1 = 1.15 1.20(diameter = 1-1/4 inches) 500 Year 404 1 Z2_Boolean

Cdo #1 = 1.07 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= #VALUE! 1.59(diameter = 1-7/16 inches) Draintime Running

Cdw #2 = #VALUE! 1.73(diameter = 1-1/2 inches) Outlet Boolean Outlet Rank Total (1 to 4)

Cdo #2 = #VALUE! 1.88(diameter = 1-9/16 inches) Vertical Orifice 1 0 0 1

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

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

EURV_draintime_user = 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) Button Visibility Boolean FALSE Time Interval

CountA_4 (100yr Only) = 1 3.29(use rectangular openings) 1 Button_Trigger

0 Underdrain

1 WQCV Plate

0 EURV-WQCV Plate

0 EURV-WQCV VertOrifice

1 Outlet 90% Qpeak
0 Outlet Undetained

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

minimum bound

maximum bound
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Outflow Hydrograph Workbook Filename:

Storm Inflow Hydrographs

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

SOURCE WORKBOOK WORKBOOK WORKBOOK WORKBOOK WORKBOOK WORKBOOK WORKBOOK WORKBOOK WORKBOOK

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]

5.96  min 0:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0:05:58 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydrograph 0:11:55 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Constant 0:17:53 0.01 0.02 0.01 0.01 0.01 0.02 0.04 0.06 0.13

0.839 0:23:50 0.03 0.05 0.02 0.03 0.04 0.06 0.10 0.17 0.36
0:29:48 0.08 0.12 0.05 0.07 0.09 0.15 0.25 0.43 0.92
0:35:46 0.22 0.33 0.13 0.19 0.25 0.40 0.69 1.18 2.53

0:41:43 0.25 0.38 0.15 0.22 0.29 0.46 0.80 1.37 2.96
0:47:41 0.23 0.36 0.14 0.21 0.27 0.44 0.75 1.30 2.81

0:53:38 0.21 0.32 0.13 0.19 0.24 0.39 0.68 1.18 2.56
0:59:36 0.18 0.28 0.11 0.16 0.21 0.35 0.60 1.04 2.27
1:05:34 0.15 0.24 0.09 0.14 0.18 0.29 0.51 0.89 1.95
1:11:31 0.13 0.21 0.08 0.12 0.16 0.26 0.45 0.78 1.70
1:17:29 0.12 0.19 0.07 0.11 0.14 0.23 0.40 0.70 1.54
1:23:26 0.10 0.15 0.06 0.08 0.11 0.18 0.32 0.57 1.25
1:29:24 0.07 0.12 0.04 0.07 0.09 0.15 0.26 0.45 1.01
1:35:22 0.05 0.09 0.03 0.05 0.06 0.11 0.19 0.34 0.77
1:41:19 0.04 0.06 0.02 0.03 0.05 0.07 0.13 0.24 0.56
1:47:17 0.03 0.05 0.02 0.03 0.03 0.06 0.10 0.18 0.41
1:53:14 0.02 0.04 0.01 0.02 0.03 0.05 0.08 0.14 0.32
1:59:12 0.02 0.03 0.01 0.02 0.02 0.04 0.07 0.12 0.27
2:05:10 0.02 0.03 0.01 0.01 0.02 0.03 0.06 0.10 0.23
2:11:07 0.01 0.02 0.01 0.01 0.02 0.03 0.05 0.09 0.20

2:17:05 0.01 0.02 0.01 0.01 0.02 0.03 0.05 0.08 0.18
2:23:02 0.01 0.02 0.01 0.01 0.02 0.02 0.04 0.08 0.17
2:29:00 0.01 0.01 0.01 0.01 0.01 0.02 0.03 0.06 0.12
2:34:58 0.01 0.01 0.00 0.01 0.01 0.01 0.02 0.04 0.09
2:40:55 0.00 0.01 0.00 0.00 0.01 0.01 0.02 0.03 0.07
2:46:53 0.00 0.01 0.00 0.00 0.00 0.01 0.01 0.02 0.05
2:52:50 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.03

2:58:48 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.02
3:04:46 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.02
3:10:43 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01
3:16:41 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01
3:22:38 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:28:36 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:34:34 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:40:31 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:46:29 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:52:26 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:58:24 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:04:22 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:10:19 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:16:17 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:22:14 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:28:12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:34:10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:40:07 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:46:05 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:52:02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:58:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5:03:58 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:09:55 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:15:53 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:21:50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:27:48 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:33:46 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:39:43 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:45:41 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:51:38 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:57:36 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:03:34 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:09:31 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:15:29 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:21:26 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:27:24 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:33:22 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:39:19 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:45:17 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:51:14 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:57:12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
7:03:10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
7:09:07 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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