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PURPOSE 
This document is the Final Drainage Report for Johnson Estates Filing No. 1.  The purpose of this report 

is to address on-site and off-site drainage patterns and improvements required for this Minor 

Subdivision to minimize impacts to the adjacent properties. 

 

GENERAL DESCRIPTION 

The total acreage for the site is 28.653 acres and is located in the county of El Paso within Section 34, 

Township 11 South, Range 66 West of the Sixth Principal Meridian, El Paso County, Colorado.  The site 

is bounded on the north, west and south by existing platted and unplatted residential properties (RR-5 

Zone) and to the east by existing Highway 83.  The overall site is proposed for 4 single-family 5-acre 

minimum lots with a single driveway access from Highway 83.  The current zoning of the property is 

RR-5 (5-acre Residential Zoning).  Current access to and from the property exists in the single paved 

driveway access to Highway 83.   

 

The average soil condition reflects Hydrologic Group “B” (Kettle gravely loamy sand), as determined by 

the “Soil Survey of El Paso County Area,” prepared by the Soil Conservation Service. 

 

EXISTING DRAINAGE CONDITIONS 

This property lies within the upper reach of the Black Squirrel Creek Drainage Basin.  The Black Squirrel 

Creek DBPS was prepared by URS Consultants and accepted by El Paso County in 1989.  Per the DBPS, 

this site lies within the minor drainage Basin D shown within the projected 5-acre development land 

use area. (See map in Appendix).  It appears that no major public improvements are proposed for this 

basin at this time.  However, a drainage easement has been provided for this area within the property 

accounting for the 100-yr. ponding. (See Final Plat and Developed Drainage Map) The existing drainage 

patterns generally run in a southeasterly direction in several natural drainage corridors at slopes 

ranging from 2% to 20%.  There are several high points throughout the property creating these natural 
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corridors, one of which is where the property owners current house is located.  The majority of the 

western portion of the property drains into two natural corridors that have some of-site flows from the 

adjacent rural residential subdivision.  These corridors then exit the property along the south 

boundary.  The central portion of the property contains the owner’s house along with a paved 

driveway out to Highway 83.  This driveway crosses over a natural drainageway where an existing 18” 

culvert conveys flows to the southeast side of the driveway and ultimately towards Highway 83.  A 

significant off-site basin to the north drains through the property and towards Highway 83 at the 

northeast corner.  These predeveloped flows will continue to travel in this pattern with no 

development proposed in this sub-basin and no signs of erosion or sediment transfer on-site.  The 

majority of the property is heavily forested.  However, over the past several years, the property owner 

has provided fire mitigation and thinned out the dense tree areas.  The debris from this effort has 

already been hauled off or chipped up on-site.  A healthy layer of pine needles exist on the ground 

across the majority of the forested area.  The small area of the property adjacent to Highway 83 at the 

northeast corner is covered with native grasses with only sparse evergreen trees.  As mentioned 

earlier, several structures currently exist on the property including the owner’s home and several out 

buildings (garage and sheds) and a cleared level area previously used as an informal ice rink. 

 

Design Point H1 (Q5 = 6 cfs and Q100 = 41 cfs) consists of pre-development flows at the western edge of 

the property from off-site basins OS-1 and OS-2 along with on-site basins EX-1 and EX-2.  These historic 

flows travel in a southwesterly direction within two well defined natural drainageways towards the 

south boundary and then head off-site.   

 

Design Point H2 (Q5 = 1.2 cfs and Q100 = 8 cfs) consists of pre-development flows from Basin EX-3 

within the middle portion of the site.  These historic flows travel in a southerly direction within a 

natural drainageway towards the south boundary.  

 

Design Point H3 (Q5 = 0.2 cfs and Q100 = 1.1 cfs) consists of pre-development flows from Basin EX-4.  

These historic flows sheet flow in a southerly direction towards the south boundary.  No development 

proposed within this basin. 
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Design Point H4 (Q5 = 0.8 cfs and Q100 = 5 cfs) consists of pre-development flows from Basin EX-7.  

These historic flows sheet flow in a southerly direction towards the south boundary.  No development 

proposed within this basin. 

 
Design Point H5 (Q5 = 2 cfs and Q100 = 11 cfs) consists of pre-development flows from Basins EX-5 and 

EX-8.  These historic flows travel in a southeasterly, crossing the existing driveway within an existing 

18” culvert and then towards Highway 83. 

 
Design Point H6 (Q5 = 18 cfs and Q100 = 124 cfs) consists of pre-development flows from on-site Basin 

EX-6 and the significant off-site Basin OS-3.  These off-site historic flows (rural, forested 5-acre 

residential land-use) travel in a southeasterly direction and enter the site, along the north boundary. 

(See Appendix for DBPS Map) These flows continue to sheet flow across the site at the northeast 

corner towards Highway 83.  It appears that any minor ponding would take place in the northeast 

corner of the property and then spill through the existing 24” culvert to the north towards the dual 60” 

CMP culverts that cross Highway 83.  There is no evidence in the field of any overtopping of Highway 

83 at this location.  We have coordinated with CDOT for the revision to the access permit to allow for 

these additional proposed homes and no drainage issues were mentioned prior to the revised access 

permit approval. (See Appendix for revised CDOT Access Permit) No development is proposed within 

this on-site Basin G, however, the appropriate drainage easement is provided on the Final Plat within 

Lot 1 for these off-site flows.  These pre-development flows will continue to travel in this historic 

pattern. 

 
 
 
DEVELOPED DRAINAGE CONDITIONS 
 

There are three additional lots planned off of the proposed driveway extension to the west.  This will 

continue to be the only driveway access (private road) to the multiple proposed lots from Highway 83. 

(See Appendix for the revised CDOT Access Permit) Three waivers were approved on November 10, 

2020  
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(WV-20-001) for this property as follows: (See Appendix for BOCC Resolution) 

 

Waiver 1: Waiver for private road (per definition, a driveway cannot serve more than 3 lots 
– LDC 8.4.4.E.2) Proposing 4 lots 

 
Waiver 2: Waiver for private roads to meet County standards (LDC 8.4.4.E.3) Proposing 

private road design criteria similar to driveway criteria 
 
Waiver 3: Minimum lot frontage (8.4.3.C.2.E) Not all lots will have direct frontage to 

Highway 83 based on shape of property and limited access allowed to Highway 
83. 

 

The attached developed conditions drainage map contains several design points related to the 

proposed paved driveway extension and associated minor BMP facilities.  The UD-BMP ver. 3.07 Runoff 

Reduction spreadsheet (See Appendix) shows that this development has a 100% WQCV reduction and 

therefore no WQCV design facilities are required.  Also, per ECM I.7.1.B.5 (exclusion for large lot single 

family sites) and the paved driveway extension is less than 1.0 ac. of disturbance, again WQCV is not 

required for this development.  Driveway culverts planned have been designed for the 100-yr. 

developed flows.  All these facilities will be private with ownership and maintenance per the proposed 

covenants established with the Final Plat. (All lot owners are responsible for their fair share of the 

maintenance associated with the paved driveway.  Individual lot owners are responsible for the 

driveway culverts within their property.) 

 

Design Point D1 (Q5 = 7 cfs and Q100 = 41 cfs) consists of developed flows from off-site Basins OS-1 and 

OS-2 and on-site basins A, B1 and B2.  These developed flows continue to travel in a southeasterly 

direction within a natural drainageway towards the south boundary and then head off-site.  These 

natural drainageways will be contained within drainage easements as shown on the Final Plat and 

Drainage Map.  Two proposed homesites with associated paved driveways and a fire turn-around are 

proposed within these basins.  Due to the large forested tributary area and minimal introduction of 

impervious improvements on the 5 ac. lots (See Appendix for Runoff Reduction spreadsheet 

mentioned above), there is no significant increase from the pre-developed flows (Q5 = 6 cfs and Q100 = 

41 cfs). 
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The anticipated driveways to lots 2 and 3 cross this natural drainage corridor.  Dual 18” culverts with 

7.5’x10’ Type VL rip-rap dissipaters are designed at each driveway crossing.  See Appendix for culvert 

and rip-rap calculations.  However, the property owners of these lots may provide an alternative low 

water “texas crossing” and assume risk of flooding over the driveway. 

 

Design Point D2 (Q5 = 1.3 cfs and Q100 = 8 cfs) consists of developed flows from Basins C and D.  These 

on-site developed flows travel in a southerly direction within a natural drainageway towards the south 

boundary and then off-site.  Due to the minimal introduction of impervious improvements within this 

tributary area and no development proposed in Basin C, there is no significant increase from the pre-

developed flows (Q5 = 1.2 cfs and Q100 = 8 cfs).  As mentioned previously, per the Runoff Reduction 

spreadsheet, WQCV is not required for this development. (See Appendix) The driveway in this area is 

planned to have a 2% cross slope to the north, thus creating a low point just north of the driveway.  A 

12” PVC culvert will be installed under the driveway to handle the minimal developed flow from Basin 

D.  A permanent rock check dam will be installed downstream of this outfall to help mitigate any 

sediment loads from the proposed driveway extension. 

 

 

Design Point D3 (Q5 = 0.2 cfs and Q100 = 1.1 cfs) consists of developed flows from Basin E.  These on-

site developed flows continue to sheet flow towards the south boundary.  No development is proposed 

within this Basin and thus, there is no significant change from the pre-developed flows of (Q5 = 0.2 cfs 

and Q100 = 1.1 cfs).   

 

Design Point D4 (Q5 = 0.8 cfs and Q100 = 5 cfs) consists of developed flows from Basin H.  These on-site 

developed flows continue to sheet flow towards the south boundary.  No development is proposed 

within this Basin and thus, there is no significant change from the pre-developed flows of (Q5 = 0.8 cfs 

and Q100 = 5 cfs).   
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Design Point D5 (Q5 = 2 cfs and Q100 = 9 cfs) consists of developed flows from Basins F and I.  These on-

site developed flows continue to travel in a southeasterly direction within a natural drainage corridor 

towards Highway 83.  With the reduction in tributary area due to the extension of the driveway, the 

developed flows at this location are at or below the pre-development conditions. (See Appendix for 

Runoff Reduction spreadsheet mentioned above) Therefore, no further improvements within this basin 

are proposed at this time.  The driveway in this area is planned to have a 2% cross slope to the south, 

thus sheet flowing into the natural drainage corridor towards the existing 18” driveway culvert.   

 

Design Point D6 (Q5 = 18 cfs and Q100 = 124 cfs) consists of developed flows from Basins OS-3 and G.  

These off-site pre-developed flows continue to sheet flow through the site towards Highway 83.  No 

development is proposed within Basin G, thus there is no significant change from the pre-developed 

flows of (Q5 = 18 cfs and Q100 = 124 cfs).     

 

 

HYDROLOGIC CALCULATIONS 

Hydrologic calculations were performed using the City of Colorado Springs/El Paso County Drainage 

Criteria Manual, as revised in November 1991 and 1994 with County adopted Chapter 6 and Section 

3.2.1 of Chapter 13 of the City of Colorado Springs/El Paso County Drainage Criteria Manual as revised 

in May 2014.  Individual on-site developed basin design used for culvert sizing and system routing was 

calculated using the Rational Method.  The UD-BMP ver. 3.07 Runoff Reduction spreadsheet was used 

to calculate the site runoff reduction.  BMP design was calculated using the Urban Storm Drainage 

Criteria Manual for a Sediment Basin (SC-7). 

 

The City of Colorado Springs/El Paso County DCM requires the Four Step Process for receiving water 

protection that focuses on reducing runoff volumes, treating the water quality capture volume 

(WQCV), stabilizing drainage ways, and implementing long-term source controls. The Four Step Process 

pertains to management of smaller, frequently occurring storm events, as opposed to larger storms for 

which drainage and flood control infrastructure are sized. Implementation of these four steps helps to 

achieve storm water permit requirements. This site adheres to this Four Step Process as follows: 
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1. Employ Runoff Reduction Practices:  Development of project site is proposed large lot single 

family residential (5.0 ac. min.) with homes and associated landscaping.  Proposed impervious 

areas (roof tops, patios) will sheet flow across landscaped ground and through large open areas 

within the lots across natural vegetation to slow runoff and increase time of concentration prior 

to being conveyed to the proposed public roads and adjacent properties.  This will minimize 

directly connected impervious areas within the project site. 

 

2. Stabilize Drainageways: This site will utilize roadside ditches along the driveway extension.  

These facilities will then direct the on-site development flows to the multiple natural ravines 

on-site.  Based upon the proposed large lot, forested rural residential nature, there is no 

significant change from the pre-developed flows and thus no impact to downstream 

drainageways is anticipated. 

 

3. Provide Water Quality Capture Volume (WQCV):  As mentioned previously, UD-BMP ver. 3.07 

Runoff Reduction spreadsheet (See Appendix) shows that this development has a 100% WQCV 

reduction and therefore no WQCV design facilities are required.  Also, per ECM I.7.1.B.5 

(exclusion for large lot single family sites) and the paved driveway extension is less than 1.0 ac. 

of disturbance, again WQCV is not required for this development.  Given these factors, there is 

no significant change from historic to developed flows leaving this site.  

 

4. Consider need for Industrial and Commercial BMPs: No industrial or commercial uses are 

proposed within this development.  However, a site-specific storm water quality and erosion 

control plan and narrative is being submitted concurrently with this report and development.  

Details such as site-specific construction BMP’s are detailed in this plan and narrative to protect 

receiving waters.  Roadside ditch stabilization, in the form of erosion control blanketing (as 

specified on the plans) are also proposed.  The described BMP’s will be constructed by the 

developer upon approval by El Paso County Staff. 
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FLOODPLAIN STATEMENT 

No portion of this site is located within a FEMA floodplain as determined by the Flood Insurance Rate 

Maps (F.I.R.M.) Map Numbers 08041C 0295G, with effective date of December 7, 2018 (See Appendix).  

 

 

EROSION CONTROL PLAN 

The Drainage Criteria Manual specifies an Erosion Control Plan and associated cost estimate be 

submitted with the Final Drainage Report.  We respectfully request that the Erosion Control Plan and 

cost estimate be submitted in conjunction with the Grading and Erosion Control Plan and construction 

assurances posted prior to obtaining a grading permit. 

 
 
 
DRAINAGE & BRIDGE FEES 

This site lies within the Black Squirrel Creek drainage basin.  The total acreage for the property is 28.65 

acres.  The percent imperviousness for this subdivision is calculated as follows: 

   RR-5 Zone Area 

   (Per El Paso County Percent Impervious Chart for 5.0 ac. lots:  7%) 

   28.65 ac.  x  7%  =  2.01 Impervious Ac. 

    

The following calculations are based on the 2021 drainage/bridge fees for the Black Squirrel Creek 

Drainage Basin: 

 

FEE TOTALS (prior to reduction): 

Bridge Fees $565.00 x 2.01 Impervious Ac. = $ 1,135.65 

Drainage Fees $ 8,968.00  x  2.01 Impervious Ac. = $ 18,025.68 

 

Per the ECM L.3.10.2a, this development requests a 25% reduction of drainage fees based on the low 

density lots proposed (5 ac. min lot size).  This reduction is as follows: 
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Low Density Lot Reduction (25%) $   18,025.68 x 25% =  $   4,506.42 

  

FEE TOTALS (with reduction): 

Bridge Fees  $ 1,135.65 

Drainage Fees  $ 13,519.26 

 
 

SUMMARY 

This proposed development remains consistent with pre-development drainage conditions.  The UD-

BMP ver. 3.07 Runoff Reduction spreadsheet (See Appendix) shows that this development has a 100% 

WQCV reduction and therefore no WQCV design facilities are required.  Also, per ECM I.7.1.B.5 

(exclusion for large lot single family sites) and the paved driveway extension is less than 1.0 ac. of 

disturbance, again WQCV is not required for this development. Given these factors, there is no 

significant change from historic to developed flows leaving this site and the proposed development will 

not adversely impact surrounding developments.   

 
 
 
 
 
 
PREPARED BY: 
Classic Consulting Engineers & Surveyors, LLC 

Marc A. Whorton, P.E. 
Project Manager 
 
mw/257500/Reports/FDR.doc  
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Map Unit Legend

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

41 Kettle gravelly loamy sand, 8 
to 40 percent slopes

130.6 81.2%

71 Pring coarse sandy loam, 3 to 
8 percent slopes

30.2 18.8%

Totals for Area of Interest 160.8 100.0%
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El Paso County Area, Colorado

41—Kettle gravelly loamy sand, 8 to 40 percent slopes

Map Unit Setting
National map unit symbol: 368h
Elevation: 7,000 to 7,700 feet
Farmland classification: Not prime farmland

Map Unit Composition
Kettle and similar soils: 85 percent
Estimates are based on observations, descriptions, and transects of 

the mapunit.

Description of Kettle

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

Typical profile
E - 0 to 16 inches: gravelly loamy sand
Bt - 16 to 40 inches: gravelly sandy loam
C - 40 to 60 inches: extremely gravelly loamy sand

Properties and qualities
Slope: 8 to 40 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Somewhat excessively drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): High 

(2.00 to 6.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Low (about 3.4 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: B
Hydric soil rating: No

Minor Components

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

Map Unit Description: Kettle gravelly loamy sand, 8 to 40 percent slopes---El Paso County 
Area, Colorado

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

11/18/2020
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Other soils
Percent of map unit:
Hydric soil rating: No

Data Source Information

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

Map Unit Description: Kettle gravelly loamy sand, 8 to 40 percent slopes---El Paso County 
Area, Colorado
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JOB NAME: JOHNSON ESTATES FILING NO. 1
JOB NUMBER: 2575.00
DATE: 12/10/20
CALCULATED BY: MAW

IMPERVIOUS AREA / DRIVEWAYS

BASIN
TOTAL

AREA (AC) AREA (AC) C(2) C(5) C(100) AREA (AC) C(2) C(5) C(100) C(2) C(5) C(100) CA(2) CA(5) CA(100)
EX-1 2.6 0.00 0.89 0.90 0.96 2.60 0.02 0.08 0.35 0.02 0.08 0.35 0.05 0.21 0.91
EX-2 6.6 0.00 0.89 0.90 0.96 6.60 0.02 0.08 0.35 0.02 0.08 0.35 0.13 0.53 2.31
EX-3 3.9 0.03 0.89 0.90 0.96 3.87 0.02 0.08 0.35 0.03 0.09 0.35 0.10 0.34 1.38
EX-4 0.4 0.01 0.89 0.90 0.96 0.39 0.02 0.08 0.35 0.04 0.10 0.37 0.02 0.04 0.15
EX-5 4.3 0.10 0.89 0.90 0.96 4.20 0.02 0.08 0.35 0.04 0.10 0.36 0.17 0.43 1.57
EX-6 6.0 0.08 0.89 0.90 0.96 5.92 0.02 0.08 0.35 0.03 0.09 0.36 0.19 0.55 2.15
EX-7 2.1 0.07 0.89 0.90 0.96 2.03 0.02 0.08 0.35 0.05 0.11 0.37 0.10 0.23 0.78
EX-8 2.0 0.07 0.89 0.90 0.96 1.93 0.02 0.08 0.35 0.05 0.11 0.37 0.10 0.22 0.74

LANDSCAPE/UNDEVELOPED AREAS WEIGHTED 

FINAL DRAINAGE REPORT ~ BASIN RUNOFF COEFFICIENT SUMMARY
WEIGHTED CA

Classic Consulting
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JOB NAME: JOHNSON ESTATES FILING NO. 1
JOB NUMBER:
DATE:
CALC'D BY:

Tc=L/V

FINAL DRAINAGE REPORT ~ BASIN RUNOFF SUMMARY
STREET  /  CHANNEL FLOW Tc

BASIN CA(2) CA(5) CA(100) C(5) Length Height Tc Length Slope Velocity Tc TOTAL I(2) I(5) I(100) Q(2) Q(5) Q(100)
(ft) (ft) (min) (ft) (%) (fps) (min) (min) (in/hr) (in/hr) (in/hr) (cfs) (cfs) (cfs)

EX-1 2.6 0.05 0.21 0.91 0.08 170 13 12.3 290 5.5% 1.6 2.9 15.2 2.80 3.50 5.87 0.1 0.7 5

EX-2 6.6 0.13 0.53 2.31 0.08 300 19 17.3 590 5.0% 1.6 6.3 23.6 2.27 2.84 4.77 0.3 1.5 11

EX-3 3.9 0.10 0.34 1.38 0.08 300 38 13.8 230 6.5% 1.8 2.1 15.9 2.74 3.43 5.76 0.3 1.2 8

EX-4 0.4 0.02 0.04 0.15 0.08 120 17 8.4 8.4 3.50 4.39 7.37 0.1 0.2 1.1

EX-5 4.3 0.17 0.43 1.57 0.08 300 24 16.1 400 5.5% 1.6 4.1 20.1 2.46 3.08 5.17 0.4 1.3 8

EX-6 6.0 0.19 0.55 2.15 0.08 300 12 20.2 350 6.0% 1.7 3.4 23.6 2.27 2.84 4.77 0.4 2 10

EX-7 2.1 0.10 0.23 0.78 0.08 280 24 15.2 15.2 2.80 3.50 5.88 0.3 0.8 5

EX-8 2.0 0.10 0.22 0.74 0.08 300 10 21.4 21.4 2.39 2.99 5.01 0.2 0.6 4

TOTAL
AREA (AC)

INTENSITY TOTAL  FLOWS OVERLANDWEIGHTED

2575.00
12/10/20
MAW

Classic Consulting
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JOB NAME: JOHNSON ESTATES FILING NO. 1
JOB NUMBER: 2575.00
DATE: 12/10/20
CALCULATED BY: MAW

Design
Point(s)

Contributing Basins
Equivalent

CA(5)
Equivalent

CA(100)
Maximum

Tc
I(5) I(100) Q(5) Q(100)

Outfall /        
Inlet Size

H1
OS-1, OS-2, EX-1 and EX-2           
(24.3 AC.)

2.14 8.65 23.6 2.84 4.77 6 41

H2 EX-3 (3.9 AC.) 0.34 1.38 15.9 3.43 5.76 1.2 8

H3 EX-4 (0.4 AC.) 0.04 0.15 8.4 4.39 7.37 0.2 1.1

H4 EX-7 (2.1 AC.) 0.23 0.78 15.2 3.50 5.88 0.8 5

H5 EX-5, EX-8 (6.3 AC.) 0.64 2.31 24.1 2.81 4.71 2 11

H6 EX-6, OS-3 (111 AC.) 9.68 39.45 45.1 1.87 3.13 18 124

Intensity Flow
FINAL DRAINAGE REPORT ~ SURFACE ROUTING SUMMARY

Classic Consulting
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JOB NAME: JOHNSON ESTATES FILING NO. 1
JOB NUMBER: 2575.00
DATE: 12/10/20
CALCULATED BY: MAW

IMPERVIOUS AREA / DRIVEWAYS

BASIN
TOTAL

AREA (AC) AREA (AC) C(2) C(5) C(100) AREA (AC) C(2) C(5) C(100) C(2) C(5) C(100) CA(2) CA(5) CA(100)

LANDSCAPE/UNDEVELOPED AREAS WEIGHTED 

FINAL DRAINAGE REPORT ~ BASIN RUNOFF COEFFICIENT SUMMARY
WEIGHTED CA

OS-1 8.6 0.14 0.89 0.90 0.96 8.46 0.02 0.08 0.35 0.03 0.09 0.36 0.29 0.80 3.10
OS-2 6.5 0.10 0.89 0.90 0.96 6.40 0.02 0.08 0.35 0.03 0.09 0.36 0.22 0.60 2.34
OS-3 105.0 0.90 0.89 0.90 0.96 104.10 0.02 0.08 0.35 0.03 0.09 0.36 2.88 9.14 37.30

A 2.6 0.10 0.89 0.90 0.96 2.50 0.02 0.08 0.35 0.05 0.11 0.37 0.14 0.29 0.97
B1 5.0 0.10 0.89 0.90 0.96 4.90 0.02 0.08 0.35 0.04 0.10 0.36 0.19 0.48 1.81
B2 1.6 0.08 0.89 0.90 0.96 1.52 0.02 0.08 0.35 0.06 0.12 0.38 0.10 0.19 0.61
C 3.6 0.00 0.89 0.90 0.96 3.60 0.02 0.08 0.35 0.02 0.08 0.35 0.07 0.29 1.26
D 0.3 0.09 0.89 0.90 0.96 0.21 0.02 0.08 0.35 0.28 0.33 0.53 0.08 0.10 0.16
E 0.4 0.01 0.89 0.90 0.96 0.39 0.02 0.08 0.35 0.04 0.10 0.37 0.02 0.04 0.15
F 2.6 0.39 0.89 0.90 0.96 2.21 0.02 0.08 0.35 0.15 0.20 0.44 0.39 0.53 1.15
G 7.6 0.20 0.89 0.90 0.96 7.40 0.02 0.08 0.35 0.04 0.10 0.37 0.33 0.77 2.78
H 2.1 0.07 0.89 0.90 0.96 2.03 0.02 0.08 0.35 0.05 0.11 0.37 0.10 0.23 0.78
I 2.0 0.07 0.89 0.90 0.96 1.93 0.02 0.08 0.35 0.05 0.11 0.37 0.10 0.22 0.74

Classic Consulting
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JOB NAME: JOHNSON ESTATES FILING NO. 1
JOB NUMBER:
DATE:
CALC'D BY:

Tc=L/V

FINAL DRAINAGE REPORT ~ BASIN RUNOFF SUMMARY
STREET  /  CHANNEL FLOW Tc

BASIN CA(2) CA(5) CA(100) C(5) Length Height Tc Length Slope Velocity Tc TOTAL I(2) I(5) I(100) Q(2) Q(5) Q(100)
(ft) (ft) (min) (ft) (%) (fps) (min) (min) (in/hr) (in/hr) (in/hr) (cfs) (cfs) (cfs)

2575.00
12/10/20
MAW

TOTAL
AREA (AC)

INTENSITY TOTAL  FLOWS OVERLANDWEIGHTED

OS-1 8.6 0.29 0.80 3.10 0.08 300 20 17.1 200 6.0% 1.7 1.9 19.0 2.53 3.17 5.32 0.7 3 16

OS-2 6.5 0.22 0.60 2.34 0.08 300 19 17.3 270 5.5% 1.6 2.7 20.1 2.46 3.08 5.17 0.5 2 12

OS-3 105 2.88 9.14 37.30 0.08 300 18 17.7 2300 5.0% 1.6 24.5 42.1 1.58 1.97 3.31 5 18 123

A 2.6 0.14 0.29 0.97 0.08 170 13 12.3 290 5.5% 1.6 2.9 15.2 2.80 3.50 5.87 0.4 1.0 6

B1 5.0 0.19 0.48 1.81 0.08 300 19 17.3 590 5.0% 1.6 6.3 23.6 2.27 2.84 4.77 0.4 1 9

B2 1.6 0.10 0.19 0.61 0.08 210 30 11.1 100 10.0% 2.2 0.8 11.8 3.09 3.87 6.50 0.3 1 4

C 3.6 0.07 0.29 1.26 0.08 300 38 13.8 230 6.5% 1.8 2.1 15.9 2.74 3.43 5.76 0.2 1.0 7

D 0.3 0.08 0.10 0.16 0.08 140 22 8.8 8.8 3.45 4.32 7.26 0.3 0.4 1.2

E 0.4 0.02 0.04 0.15 0.08 120 17 8.4 8.4 3.50 4.39 7.37 0.1 0.2 1.1

F 2.6 0.39 0.53 1.15 0.08 300 26 15.6 320 3.8% 1.4 3.9 19.5 2.50 3.12 5.24 1.0 2 6

G 7.6 0.33 0.77 2.78 0.08 300 12 20.2 350 6.0% 2.4 2.4 22.6 2.33 2.91 4.88 0.8 2 14

H 2.1 0.10 0.23 0.78 0.08 280 24 15.2 15.2 2.80 3.50 5.88 0.3 0.8 5

I 2.0 0.10 0.22 0.74 0.08 300 10 21.4 21.4 2.39 2.99 5.01 0.2 0.6 4

Classic Consulting
257500 CALCS-MSTR-WQCV 2017 rev.xlsx Page 1of 1 1/14/2021



JOB NAME: JOHNSON ESTATES FILING NO. 1
JOB NUMBER: 2575.00
DATE: 12/10/20
CALCULATED BY: MAW

Design
Point(s)

Contributing Basins
Equivalent

CA(5)
Equivalent

CA(100)
Maximum

Tc
I(5) I(100) Q(5) Q(100)

Outfall /        
Inlet Size

Intensity Flow
FINAL DRAINAGE REPORT ~ SURFACE ROUTING SUMMARY

D1 OS-1, OS-2, A, B1, B2  (24.3 AC.) 2.37 8.82 24.6 2.78 4.66 7 41

D2 C and D (3.9 AC.) 0.39 1.42 15.9 3.43 5.76 1.3 8

D3 E (0.4 AC.) 0.04 0.15 8.4 4.39 7.37 0.2 1.1

D4 H (2.1 AC.) 0.23 0.78 15.2 3.50 5.88 0.8 5

D5 F and I (4.6 AC.) 0.75 1.89 23.5 2.84 4.77 2 9

D6 G and OS-3 (112.6 AC.) 9.91 40.08 45.8 1.84 3.10 18 124

Classic Consulting
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Worksheet Unprotected

 Sheet 1 of 1

Designer:

Company:

Date:

Project:

Location:

SITE INFORMATION (User Input in Blue Cells)

WQCV Rainfall Depth 0.53 inches
Depth of Average Runoff Producing Storm, d6 = 0.42 inches (for Watersheds Outside of the Denver Region, Figure 3-1 in USDCM Vol. 3)

Area Type UIA:RPA UIA:RPA UIA:RPA UIA:RPA UIA:RPA

Area ID B1 B2 D F G

Downstream Design Point ID D1 D1 D2 D5 D6

Downstream BMP Type None None None None None

DCIA (ft2) -- -- -- -- --

UIA (ft2) 5,713 3,566 3,250 18,162 1,565

RPA (ft2) 23,450 3,623 6,915 56,030 24,685

SPA (ft2) -- -- -- -- --

HSG A (%) 0% 0% 0% 0% 0%

HSG B (%) 100% 100% 100% 100% 100%

HSG C/D (%) 0% 0% 0% 0% 0%

Average Slope of RPA (ft/ft) 0.030 0.020 0.050 0.020 0.030

UIA:RPA Interface Width (ft) 80.00 25.00 30.00 70.00 45.00

CALCULATED RUNOFF RESULTS

Area ID B1 B2 D F G

UIA:RPA Area (ft2) 29,163 7,189 10,165 74,192 26,250

L / W Ratio 4.56 11.50 11.29 15.14 12.96

UIA / Area 0.1959 0.4960 0.3197 0.2448 0.0596

Runoff (in) 0.00 0.00 0.00 0.00 0.00

Runoff (ft3) 0 0 0 0 0

Runoff Reduction (ft3) 205 128 116 651 56

CALCULATED WQCV RESULTS

Area ID B1 B2 D F G

WQCV (ft3) 233 145 132 739 64

WQCV Reduction (ft3) 233 145 132 739 64

WQCV Reduction (%) 100% 100% 100% 100% 100%

Untreated WQCV (ft3) 0 0 0 0 0

CALCULATED DESIGN POINT RESULTS (sums results from all columns with the same Downstream Design Point ID)

Downstream Design Point ID D1 D2 D5 D6

DCIA (ft2) 0 0 0 0

UIA (ft2) 9,279 3,250 18,162 1,565

RPA (ft2) 27,073 6,915 56,030 24,685

SPA (ft2) 0 0 0 0

Total Area (ft2) 36,352 10,165 74,192 26,250

Total Impervious Area (ft2) 9,279 3,250 18,162 1,565

WQCV (ft3) 378 132 739 64

WQCV Reduction (ft3) 378 132 739 64

WQCV Reduction (%) 100% 100% 100% 100%

Untreated WQCV (ft3) 0 0 0 0

CALCULATED SITE RESULTS (sums results from all columns in worksheet)

Total Area (ft2) 146,959

Total Impervious Area (ft2) 32,256

WQCV (ft3) 1,313

WQCV Reduction (ft3) 1,313

WQCV Reduction (%) 100%

Untreated WQCV (ft3) 0

El Paso County

Design Procedure Form:  Runoff Reduction                

Marc A. Whorton, P.E.

Classic Consulting

April 7, 2021

Johnson Estates Filing No. 1

UD-BMP (Version 3.07, March 2018)



Project: 

Basin ID:

Soil Type:

Supercritical Flow!  Using Da to calculate protection type.

Design Information (Input):
Design Discharge Q = 21 cfs

Circular Culvert:
Barrel Diameter in Inches D = 18 inches

Inlet Edge Type (Choose from pull-down list)
Box Culvert: OR  

Barrel Height (Rise) in Feet Height (Rise) = ft
Barrel Width (Span) in Feet Width (Span) = ft

Inlet Edge Type (Choose from pull-down list)

Number of Barrels No = 2  
Inlet Elevation Elev IN = 7277.5 ft
Outlet Elevation OR Slope Elev OUT = 7277 ft
Culvert Length  L = 20 ft
Manning's Roughness n = 0.013

Bend Loss Coefficient kb = 0

Exit Loss Coefficient kx = 1

Tailwater Surface Elevation Elev Yt = ft

Max Allowable Channel Velocity V = 5 ft/s

Required Protection (Output):
Tailwater Surface Height Yt = 0.60 ft

Flow Area at Max Channel Velocity At = 2.10 ft2

Culvert Cross Sectional Area Available A = 1.77 ft2

Entrance Loss Coefficient ke = 0.20

Friction Loss Coefficient kf = 0.36

Sum of All Losses Coefficients ks = 1.56 ft

Culvert Normal Depth Yn = 0.86 ft

Culvert Critical Depth Yc = 1.25 ft

Tailwater Depth for Design d = 1.37 ft

Adjusted Diameter OR Adjusted Rise Da = 1.18 ft

Expansion Factor 1/(2*tan(Θ)) = 5.16

Flow/Diameter2.5 OR Flow/(Span * Rise1.5) Q/D^2.5 = 3.81 ft0.5/s

Froude Number Fr = 2.08 Supercritical!
Tailwater/Adjusted Diameter OR Tailwater/Adjusted Rise Yt/D = 0.51

Inlet Control Headwater HWI = 2.13 ft

Outlet Control Headwater HWO = 1.73

Design Headwater Elevation HW = 7,279.63 ft
Headwater/Diameter OR Headwater/Rise Ratio HW/D = 1.42

Minimum Theoretical Riprap Size d50 = 5 in

Nominal Riprap Size d50 = 6 in

UDFCD Riprap Type Type = VL

Length of Protection Lp = 11 ft
Width of Protection T = 4 ft

Determination of Culvert Headwater and Outlet Protection

JOHNSON ESTATES FILING NO. 1
DRIVEWAY CULVERT (LOT 2)

Choose One:
Sandy

Non-Sandy



Project: 

Basin ID:

Soil Type:

Supercritical Flow!  Using Da to calculate protection type.

Design Information (Input):
Design Discharge Q = 20 cfs

Circular Culvert:
Barrel Diameter in Inches D = 18 inches

Inlet Edge Type (Choose from pull-down list)
Box Culvert: OR  

Barrel Height (Rise) in Feet Height (Rise) = ft
Barrel Width (Span) in Feet Width (Span) = ft

Inlet Edge Type (Choose from pull-down list)

Number of Barrels No = 2  
Inlet Elevation Elev IN = 7288.5 ft
Outlet Elevation OR Slope Elev OUT = 7288 ft
Culvert Length  L = 20 ft
Manning's Roughness n = 0.013

Bend Loss Coefficient kb = 0

Exit Loss Coefficient kx = 1

Tailwater Surface Elevation Elev Yt = ft

Max Allowable Channel Velocity V = 5 ft/s

Required Protection (Output):
Tailwater Surface Height Yt = 0.60 ft

Flow Area at Max Channel Velocity At = 2.00 ft2

Culvert Cross Sectional Area Available A = 1.77 ft2

Entrance Loss Coefficient ke = 0.20

Friction Loss Coefficient kf = 0.36

Sum of All Losses Coefficients ks = 1.56 ft

Culvert Normal Depth Yn = 0.84 ft

Culvert Critical Depth Yc = 1.22 ft

Tailwater Depth for Design d = 1.36 ft

Adjusted Diameter OR Adjusted Rise Da = 1.17 ft

Expansion Factor 1/(2*tan(Θ)) = 5.40

Flow/Diameter2.5 OR Flow/(Span * Rise1.5) Q/D^2.5 = 3.63 ft0.5/s

Froude Number Fr = 2.10 Supercritical!
Tailwater/Adjusted Diameter OR Tailwater/Adjusted Rise Yt/D = 0.51

Inlet Control Headwater HWI = 2.03 ft

Outlet Control Headwater HWO = 1.64

Design Headwater Elevation HW = 7,290.53 ft
Headwater/Diameter OR Headwater/Rise Ratio HW/D = 1.35

Minimum Theoretical Riprap Size d50 = 5 in

Nominal Riprap Size d50 = 6 in

UDFCD Riprap Type Type = VL

Length of Protection Lp = 10 ft
Width of Protection T = 4 ft

Determination of Culvert Headwater and Outlet Protection

JOHNSON ESTATES FILING NO. 1
DRIVEWAY CULVERT (LOT 3)

Choose One:
Sandy

Non-Sandy



  
   

  

 

DRAINAGE MAPS 

 



SITE



N
:
\
2
5
7
5
0
0
\
R
E
P
O
R
T
S
\
F
D
R
\
2
5
7
5
0
0
H
D
M
.
d
w
g
,
 
4
/
7
/
2
0
2
1
 
1
2
:
5
8
:
4
5
 
P
M
,
 
1
:
1



N
:
\
2
5
7
5
0
0
\
R
E
P
O
R
T
S
\
F
D
R
\
2
5
7
5
0
0
D
M
 
r
e
v
.
d
w
g
,
 
5
/
1
4
/
2
0
2
1
 
1
0
:
1
9
:
3
3
 
A
M
,
 
1
:
1


