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PCD File No. PPR203 

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. 

______________________________________ 
Connie L. Ellefson, P.E. Colorado P.E. 23371  

Developer’s Statement 

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

______________________________________________ ________________ 
Name,Title:   Date 

Business Name 

Address:  _________________________________________ 

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: 
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A. PURPOSE 

The purpose of this letter is to demonstrate that the proposed drainage changes to 
Lot 8, Block E, Amended Filing of Springs Crest Subdivision will not adversely affect 
downstream properties, and conform to El Paso County drainage criteria. 

This site was previously developed with a residence, storage shed, and garage, with a 
circular gravel driveway, landscape and utilities.  With the proposed development, the 
existing house will be removed and replaced with a 3200--square foot (footprint) 
residence (2-story) and oversized garage (included in the 3200 sf). The existing 
garage has been remodeled into a studio/office. The concrete apron to the existing 
garage will be replaced due to poor condition.  

The access drive to the house and its garage will be gravel without curbing, allowing 
the drive area to drain to open space, and improve water quality.   

B. GENERAL LOCATION AND DESCRIPTION 

The site is located in the Kettle Creek drainage basin FOMO300. 

It is a roughly triangular area north of Old Ranch Road, approximately 0.6 miles west 
of Voyager Parkway and one mile east of N. Powers Boulevard.  Kettle Creek forms 
the southeast side of the site. 

The lot contains 2.19 acres, of which approximately 0.5 acres along Kettle Creek is in 
the Zone AE floodplain (floodplain base flood elevation at 6671 adjacent to buildings, 
at least 10’ below the finished floor elevations.)  

Carlos
Text Box
Per El Paso County DCM Volume 1 Section Chapter 4.3 please include the following location information:- City and County- Township, range, section, 1/4 section.- Names of surrounding platted developments.
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Runoff will flow off the gravel drive as sheet flow. Runoff from the buildings will return 
to sheet flow as it travels across grass buffers a minimum of 40 feet wide to flow into 
Kettle Creek. 

C. EXISTING DRAINAGE CHARACTERISTICS 

The existing site is sloped from the northwest to the southeast, with steep slopes, 
between 8 and 20% along the northwest side.  The area in the middle of the lot, 
where the existing buildings and circular drive are located is much flatter, averaging 
1.5% slope.  The lot drops off steeply to the southeast beyond that, to Kettle Creek. 

The drainageway appears stable, with mature vegetation throughout the area within 
the lot.  A limited area of riprap exists near the bridge over Kettle Creek, presumably 
to stabilize the area after bridge construction.  It appears to be stable as well, without 
signs of excessive erosion. 

The slope along the northwest side is heavily wooded with evergreen trees, the upper 
channel of Kettle Creek (above the floodplain) contains several large deciduous 
trees, and other trees of both types are scattered more sparsely throughout the lot, 
with native grass, and a small amount of sod and landscaping around the existing 
residence. 

Offsite runoff enters the site from the northwest (2.91 acres, divided into two basins) 
part of an existing large-acreage residence (one residence on 11.9 acres) of primarily 
grassland, with the heavily wooded area adjacent to the northwest corner of the site 
as sheet flow (Design Points 1, and 3).   

The existing onsite area corresponding to the proposed developed area of the lot has 
been divided into two basins.   

Basin H1 (0.23 acres) contains roof, concrete patio, and landscape.  It receives 
runoff from Basin O1 (0.92 acres), and the combined runoff drains around the north 
end of the house, then southeast to Kettle Creek (Design Point H1). 

Basin H2 (0.70 acres) contains buildings, gravel drive, concrete walk, and landscape.  
It drains, along with runoff from Basin O2 (1.99 acres) to the southeast around the 
south side of the house, and around the south side of the garage, to Kettle Creek 
(Design Point H2.)  

The only drainage provision is an existing 24” CMP culvert under the entrance drive, 
connecting the roadside swale that flows along the north side of Old Ranch Road to 
Kettle Creek. No new storm sewer is proposed.  

D. PROPOSED DRAINAGE CHARACTERISTICS 

The developed area of the site has been divided into four small basins, and the flows 
from the total of these four areas was compared to the same area of the existing site,  

Carlos
Callout
The drainage map does not show design point 3. Please revise section or drainage map.
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The wedge of land extending west along the right-of-way from the proposed driveway, 
as well as the area of the floodplain for Kettle Creek, were both omitted from 
calculations.  The land in both areas will remain unchanged, and any flows from 
offsite areas draining to those two areas will not be changed or redirected. 

Onsite Basin A1 (0.24 acres) consists of the north section of the gravel driveway and 
garage, as well as the greenbelt area north and east of them. It will receive runoff 
from offsite Basin O1 (Design Point 1), and a swale will be graded in that basin to the 
direct the offsite runoff east (Design Point 2) around the north end of the new 
building, and toward the Creek, as under existing conditions. 

Basin B1 (0.20 acres) contains open space west of the proposed new 
residence/garage. This area will remain undisturbed, but is tributary, along with 
runoff from Basin O2 to the driveway entrance to the site. Design Point 4. 

Basin B2 (0.30 acres) contains most of the gravel drive and a small part of the roof 
of the proposed new building. It drains to a concrete pan across the gravel drive at 
the low point of the drive, joining runoff from Basins O2 and B1 (Design Point 5).  

Basin B3 (0.19 acres of open space, the remainder of the proposed building, and the 
existing garage/office, located in the south end of the developed area. It drains, 
along with runoff from Basins O2, B1 and B2, to a grass swale southwest of the 
existing garage and apron (Design Point 6). The runoff releases across riprap erosion 
protection to spread the flow out, and continues across an approximate 120’ buffer 
of open space before reaching the Kettle Creek top of bank, as under existing 
conditions. 

The total disturbed area is approximately 0.93 acres. 

The flows are as follows, for historic (existing) and proposed: 

Carlos
Callout
Identify if this is swale B3.

Mikayla Hartford
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NOTE: The runoff rates are approximately the same for existing and proposed, at the 
corresponding design points. 

E.  WATER QUALITY 

No permanent water quality BMPs are proposed, as the development will disturb less 
than 1.0 acre, and the site is not part of an overall development.   

Water quality is improved by the fact that all the impervious areas drain to wide grass 
buffers before draining into Kettle Creek. 

See “Four-Step Process” below for further information. 

F.  HYDROLOGY CALCULATIONS AND DRAINAGE FACILITY DESIGN 

Drainage criteria was taken from the El Paso County Drainage Design Criteria Manual 
Volume 1 (DCM).  This manual refers to the Mile High Flood District’s Urban Drainage 
Criteria Manual, Volumes 1-3 (Denver, Colorado) for certain calculation methods, 
specifically in determining detention volume and Minimize Directly Connected 
Impervious Area.   

The design rainfall for the minor storm (5-year) is a one-hour precipitation rate of 
1.50 inches, and for the major storm (100-year), a one-hour rate of 2.60 inches.  
Runoff from all Basins was calculated using the rational method, as outlined in the 
DCM.  Time of concentration was calculated using c-values from the El Paso County 

Carlos
Callout
Runoff rates appear to be greater than H1 rates. Please adjust to maintain historic rates. 

Mikayla Hartford
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DRAINAGE FACILITY DESIGN
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DCM Volume 1, Chapter 6.  Design storm recurrence intervals used in this hydrologic 
analysis were the 5-year and the 100-year storms.  

Flow rate calculations are shown in the Appendix for the Rational Method.  The 
standard values used for the calculations, such as the rainfall intensity curves, also 
appear in the Appendix. 

Four Step Process for receiving water protection.  The El Paso County requires 
discussion of how the “Four Step Process” as outlined in Appendix I.7.2 for “reducing 
runoff volumes, treating water quality capture volume (EURV), stabilizing 
drainageways, and implementing long-term source controls.” 

The steps have been considered and incorporated in the drainage plan for 
this project as follows: 

Step 1:  Employ runoff reduction practices 

The amount of open space/landscape area on the overall site is 
approximately 89%.   

All of the existing and proposed impervious area will release into open space 
landscape buffers ranging from 40-120’ wide before reaching the Kettle 
Creek channel. 

The gravel driveways will be constructed without curb and gutter and are 
graded to drain as sheet flow to landscape/open space where possible.  All 
the roof areas, but the 250sf roof on the porch of the proposed building drain 
to landscape. 

Step 2: Stabilize drainageways. 

The swales will be grass-lined and designed with low velocities.  Riprap will protect 
the locations of concentrated flow to help return it to sheet flow.   

Step 3: Provide Water Quality Capture Volume 

Detention and Water Quality Capture Volume is not required for this site, as it will 
disturb under 1.0 acre.  

Flowrates will increase less than 1 cfs for the 5-year storm, and 1.3 cfs for the 100-
year storm, for the developed area of the site.  When combined with the offsite area 
runoff, the totals are less than 1 cfs higher for the 5-year storm and 0.2 cfs higher  
the 100-year storm.   

Step 4: Consider Need for Industrial and Commercial BMP’s. 

Carlos
Cloud+

Carlos
Cloud+
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Mikayla Hartford
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This discussion should be located outside the four step process. Step 3 only focuses on WQCV, but this paragraph is discussing the need (or lack thereof) of detention and should be a separate section tackling that requirement.
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Source pollutants are not expected to be a large problem with the proposed site use.  
No automotive servicing activities are anticipated other than parking.  All parking 
area runoff will be routed through wide grass buffers.   

G.  FLOODPLAIN STATEMENT 

According to the Federal Emergency Management Agency (FEMA), as depicted on 
Flood Insurance Rate Map (FIRM) No. 08041C0506G, Dec. 7, 2018, the 
southeastern 0.5 acres of the site is in Zone AE, the deep, defined channel for Kettle 
Creek.  The floodplain won’t be disturbed with this redevelopment, and the floodplain 
base flood elevation is at 6671 adjacent to buildings, at least 10’ below the finished 
floor elevations.  

The floodplain line has been corrected to match the FEMA Base Flood Elevations, 
which was incorrectly shown on the original survey as being much higher at the 
northeast end of the site.  

H.  EROSION CONTROL 

Erosion control plans were not required for this small site, with its substantial grass 
buffers all around the developed areas. 

I. DRAINAGE/BRIDGE FEES

No fees are due with site development plan applications. 

J. CONSTRUCTION COST OPINION 

N/A 

CONCLUSION 

The redevelopment and proposed drainage patterns for Lot 8, Block E, Amended 
Filing of Springs Crest Subdivision, Ferranti Residence, will not negatively impact 
downstream properties. The proposed flowrates will be approximately the same as 
existing. 

The existing stream, Kettle Creek is protected by grass buffers at least 40-120’ wide 
from any proposed or existing impervious area, and the one new point of 
concentrated flow will be protected with riprap.  

Carlos
Text Box
Please provide a cost-estimate for all drainage structures if none are proposed please state so.
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APPENDIX 





True West Co., LLC
Ferranti Residence

2290 Old Ranch Road

11/1/2023

Hydrologic Soil Type B

Existing Site

2.19 acres 95600

Existing Composite Coefficients of Runoff

Cover type Area (sf) C5 C100 Imperviousness

Landscape 87,770 0.09 0.35 2%

Gravel Rd 3,725 0.59 0.70 80%

Roof 2,990 0.73 0.81 90%

Walks/Drives 1,115 0.90 0.96 100%

95,600

Proposed Imperviousness 

I= 8.9%

C5 = 0.14

C100 = 0.39

Proposed Site 2.19 acres 95600

Proposed Composite Coefficients of Runoff

Cover type Area (sf) C5 C100 Imperviousness

Landscape 84,834 0.09 0.35 2%

Gravel Rd 6,005 0.59 0.70 80%

Roof 4,185 0.73 0.81 90%

Walks/Drives 576 0.90 0.96 100%

95,600

Proposed Imperviousness 

I= 11.3%

C5 = 0.15

C100 = 0.40

Basin O1 0.92 acres 40042 Soil Type A

Existing Composite Coefficients of Runoff

Cover type Area (sf) C5 C100 Imperviousness

Landscape 38,672 0.09 0.35 2%

Gravel Rd 1,370 0.59 0.70 80%

Roof 0 0.73 0.81 90%

Walks/Drives 0 0.90 0.96 100%



40,042

Proposed Imperviousness 

I= 4.7%

C5 = 0.11

C100 = 0.36

Basin O2 1.99 acres 86708 Soil Type A

Existing Composite Coefficients of Runoff

Cover type Area (sf) C5 C100 Imperviousness

Landscape 83,398 0.09 0.35 2%

Gravel Rd 2,310 0.59 0.70 80%

Roof 1,000 0.73 0.81 90%

Walks/Drives 0 0.90 0.96 100%

86,708

Proposed Imperviousness 

I= 5.1%

C5 = 0.11

C100 = 0.36

Basin H1 0.23 acres 9979 Soil Type B

Existing Composite Coefficients of Runoff

Cover type Area (sf) C5 C100 Imperviousness

Landscape 8,759 0.09 0.35 2%

Gravel Rd 0 0.59 0.70 80%

Roof 1,153 0.73 0.81 90%

Walks/Drives 67 0.90 0.96 100%

9,979

Proposed Imperviousness 

I= 12.8%

C5 = 0.17

C100 = 0.41

Basin H2 0.70 acres 30545 Soil Type B

Existing Composite Coefficients of Runoff

Cover type Area (sf) C5 C100 Imperviousness

Landscape 23,935 0.09 0.35 2%

Gravel Rd 3,725 0.59 0.70 80%

Roof 1,837 0.73 0.81 90%

Walks/Drives 1,048 0.90 0.96 100%



30,545

Proposed Imperviousness 

I= 20.2%

C5 = 0.22

C100 = 0.44

Basin H1 -H2 0.93 acres 40524 Soil Type B

(corresponding to developed area calculated)

Existing Composite Coefficients of Runoff

Cover type Area (sf) C5 C100 Imperviousness

Landscape 32,694 0.09 0.35 2%

Gravel Rd 3,725 0.59 0.70 80%

Roof 2,990 0.73 0.81 90%

Walks/Drives 1,115 0.90 0.96 100%

40,524

Proposed Imperviousness 

I= 18.4%

C5 = 0.21

C100 = 0.43

A1 0.24 acres 10245

Proposed Composite Coefficients of Runoff

Cover type Area (sf) C5 C100 Imperviousness

Landscape 7,054 0.09 0.35 2%

Gravel Rd 1,591 0.59 0.70 80%

Roof 1,600 0.73 0.81 90%

Walks/Drives 0 0.90 0.96 100%

10,245

Proposed Imperviousness 

I= 27.9%

C5 = 0.27

C100 = 0.48

B1 0.201 acres 8748

Proposed Composite Coefficients of Runoffch

Cover type Area (sf) C5 C100 Imperviousness



Landscape 8,748 0.09 0.35 2%

Gravel Rd 0 0.59 0.70 80%

Roof 0 0.73 0.81 90%

Walks/Drives 0 0.90 0.96 100%

8,748

Proposed Imperviousness 

I= 2.0%

C5 = 0.09

C100 = 0.35

B2 0.302 acres 13166

Proposed Composite Coefficients of Runoff

Cover type Area (sf) C5 C100 Imperviousness

Landscape 8,362 0.09 0.35 2%

Gravel Rd 4,414 0.59 0.70 80%

Roof 250 0.73 0.81 90%

Walks/Drives 140 0.90 0.96 100%

13,166

Proposed Imperviousness 

I= 30.9%

C5 = 0.28

C100 = 0.48

B3 0.69 acres 8416

Proposed Composite Coefficients of Runoff

Cover type Area (sf) C5 C100 Imperviousness

Landscape 5,645 0.09 0.35 2%

Gravel Rd 0 0.59 0.70 80%

Roof 2,335 0.73 0.81 90%

Walks/Drives 436 0.90 0.96 100%

8,416

Proposed Imperviousness 

I= 31.5%

C5 = 0.31

C100 = 0.51

B1-B3 0.70 acres 30330

Proposed Composite Coefficients of Runoff



Cover type Area (sf) C5 C100 Imperviousness

Landscape 22,755 0.09 0.35 2%

Gravel Rd 4,414 0.59 0.70 80%

Roof 2,585 0.73 0.81 90%

Walks/Drives 576 0.90 0.96 100%

30,330

Proposed Imperviousness 

I= 22.7%

C5 = 0.23

C100 = 0.45

A1-B3

Imperviousness of redeveloped area - corresponding to H

Dev. Area-A1-B2 0.93 acres 40575

Proposed Composite Coefficients of Runoff

Cover type Area (sf) C5 C100 Imperviousness

Landscape 29,809 0.08 0.35 2%

Gravel Rd 6,005 0.59 0.70 80%

Roof 4,185 0.73 0.81 90%

Walks/Drives 576 0.90 0.96 100%

40,575

Proposed Imperviousness 

I= 24.0%

C5 = 0.23

C100 = 0.46



Designer:

Company: 2-yr 5-yr 10-yr 25-yr 50-yr 100-yr 500-yr

Date: 1-hour rainfall depth, P1 (in) = 1.19 1.50 1.80 2.00 2.25 2.60 3.35

Project: a b c

Location: Rainfall Intensity Equation Coefficients = 28.50 10.00 0.786

2-yr 5-yr 10-yr 25-yr 50-yr 100-yr 500-yr

Overland 

Flow Length

Li (ft)

U/S Elevation

(ft)

(Optional)

D/S Elevation

(ft)

(Optional)

Overland 

Flow Slope

Si (ft/ft)

Overland 

Flow Time

ti (min)

Channelized 

Flow Length

Lt (ft)

U/S Elevation

(ft)

(Optional)

D/S Elevation

(ft)

(Optional)

Channelized 

Flow Slope

St (ft/ft)

NRCS 

Conveyance 

Factor K

Channelized 

Flow Velocity

Vt (ft/sec)

Channelized 

Flow Time

tt (min)

Computed

tc (min)

Regional

tc (min)

Selected

tc (min)
2-yr 5-yr 10-yr 25-yr 50-yr 100-yr 500-yr 2-yr 5-yr 10-yr 25-yr 50-yr 100-yr 500-yr

0.05 0.06 0.13 0.30 0.38 0.47 0.57 6.67 7.64 10.00 3.22 4.06 4.87 5.41 6.09 7.03 9.06 0.35 0.55 1.37 3.61 5.03 7.20 11.29

0.13 0.39 6.23 7.20 6.69 3.71 4.68 5.61 6.24 7.02 8.11 10.45 0.40 1.33 1.58 4.16 5.80 6.93 13.01

0.11 0.13 0.20 0.36 0.43 0.51 0.60 4.00 4.84 10.00 3.22 4.06 4.87 5.41 6.09 7.03 9.06 0.80 1.19 2.17 4.30 5.73 7.87 11.96

0.19 0.43 3.77 4.61 5.00 4.04 5.09 6.11 6.78 7.63 8.82 11.36 1.01 2.12 2.73 5.40 7.18 8.30 15.00

0.02 0.02 0.02 0.03 0.07 0.15 0.29 9.13 13.83 13.83 2.80 3.54 4.24 4.71 5.30 6.13 7.90 0.14 0.20 0.28 0.43 1.06 2.67 6.59

0.10 0.36 8.44 13.15 12.48 2.94 3.70 4.44 4.94 5.55 6.42 8.27 0.15 1.08 0.29 0.45 1.11 6.72 6.90

0.12 0.14 0.21 0.37 0.43 0.51 0.61 6.17 7.06 10.00 3.22 4.06 4.87 5.41 6.09 7.03 9.06 0.29 0.43 0.77 1.49 1.98 2.71 4.11

0.20 0.43 5.79 6.67 6.16 3.81 4.80 5.76 6.40 7.20 8.32 10.72 0.34 0.72 0.90 1.76 2.34 2.68 4.86

0.12 0.37 13.27 2.86 3.60 4.32 4.80 5.40 6.24 8.05 1.58 8.46

0.10 0.12 0.19 0.35 0.42 0.50 0.59 7.74 10.12 10.12 3.20 4.04 4.85 5.39 6.06 7.00 9.02 0.06 0.08 0.16 0.34 0.46 0.63 0.97

0.18 0.42 7.24 9.62 0.13 0.53

0.01 0.01 0.07 0.26 0.34 0.44 0.54 5.39 8.18 10.00 3.22 4.06 4.87 5.41 6.09 7.03 9.06 0.00 0.00 0.03 0.13 0.19 0.28 0.44

0.08 0.35 5.05 7.85 7.50 3.58 4.51 5.41 6.01 6.76 7.81 10.07 0.00 0.03 0.04 0.14 0.21 0.25 0.49

0.10 0.36 15.27 2.68 3.38 4.05 4.50 5.07 5.85 7.54 1.00 6.26

0.23 0.26 0.32 0.46 0.51 0.58 0.66 4.15 5.48 5.48 3.94 4.96 5.96 6.62 7.44 8.60 11.08 0.19 0.27 0.40 0.63 0.80 1.05 1.53

0.30 0.50 3.94 5.27 5.00 4.04 5.09 6.11 6.78 7.63 8.82 11.36 0.19 0.32 0.41 0.65 0.82 0.93 1.57

0.13 0.37 16.64 2.57 3.24 3.89 4.32 4.86 5.61 7.23 1.37 6.77

0.12 0.14 0.21 0.37 0.44 0.52 0.61

0.21 0.44 5.00 4.04 5.09 6.11 6.78 7.63 8.82 11.36 0.02 0.04 0.05 0.10 0.13 0.16 0.28

0.44 0.47 0.52 0.61 0.65 0.69 0.75 2.60 3.64 5.00 4.04 5.09 6.11 6.78 7.63 8.82 11.36 0.71 0.96 1.28 1.66 1.99 2.45 3.40

0.47 0.62 2.61 3.65 0.96 2.19

0.41 0.44 0.50 0.59 0.63 0.68 0.73

0.42 0.59 5.00 4.04 5.09 6.11 6.78 7.63 8.82 11.36 0.73 0.94 1.33 1.76 2.12 2.29 3.67

0.23 0.25 0.32 0.45 0.51 0.58 0.66

0.31 0.52 5.00 4.04 5.09 6.11 6.78 7.63 8.82 11.36 0.17 0.30 0.37 0.59 0.74 0.87 1.42

0.32 0.36 0.42 0.53 0.58 0.63 0.70

0.38 0.57 5.00 4.04 5.09 6.11 6.78 7.63 8.82 11.36 0.89 1.31 1.73 2.44 2.99 3.42 5.40

0.02 0.02 0.02 0.03 0.07 0.15 0.29 9.13 13.83 13.83 2.80 3.54 4.24 4.71 5.30 6.13 7.90 0.14 0.20 0.28 0.43 1.06 2.67 6.59

0.10 0.36 8.44 13.15 1.03 6.42

0.31 0.34 0.40 0.52 0.57 0.63 0.69

0.41 0.60 8.83 3.38 4.26 5.11 5.67 6.38 7.38 9.50 0.98 1.62 1.92 2.74 3.37 4.12 6.13

0.18 0.42 16.64 2.57 3.24 3.89 4.32 4.86 5.61 7.23 2.24 9.06

0.11 0.14 0.20 0.36 0.43 0.51 0.60

0.20 0.43 10.42 3.17 3.99 4.79 5.32 5.99 6.92 8.92 0.34 0.74 0.91 1.80 2.40 2.77 5.00

0.12 0.37 13.27 2.86 3.60 4.32 4.80 5.40 6.24 8.05 1.66 8.87
+O1 3.84 8.3

H1 + H2 0.93 B 18.3

0.035 7 1.31 4.71

20.46

O1+A1-B2 3.84 14.3

28.53

A1-B2 0.93 B 43.0 175.00 0.012 20 2.19 1.33

O1 2.91 A 5.1 50.00 0.035 370.00

0.013 20 2.24 1.04

B1A+B1B+B2 0.68 B 44.5

B2 0.19 B 32.8

0.012 20 2.19 1.37

17.40

B1A + B1B 0.44 B 54.3

B1B 0.40 B 57.8 30.00 0.140 140.00

0.021 7 1.01 2.79

27.57

B1A 0.04 B 19.3

22.34

O1 + A1 + A2 3.26 6.9 180.00

H2 0.18 B 16.0 30.00

27.17

A2 0.21 B 33.0 30.00 0.083 175.00 0.012 20 2.19 1.33

27.77

 O1 + A1 2.97 5.0 170.00

0.080 130.00 0.015

24.76

A1      0.09 B 2.0 45.00 0.150 170.00 0.021 7 1.01 2.79

0.010 7 0.70 2.380.020 100.00

30.00 0.140 170.00Site Developed 2.19

26.22

24.31

O1 + H1 3.66 7.9 175.00 0.034 20 3.69 0.79

28.53

H1 0.75 B 18.9 50.00

Cells of this color are for calculated results based on overrides

6/26/2023

Hotchkiss Office Buildings

Version 2.00 released May 2017

20 2.45 0.88

24.37

O1 2.91 A 5.1 50.00 0.035 370.00 0.035 7 1.31 4.71

0.028 20 3.35 0.85B 18.2

0.08050.00

Rainfall Intensity, I (in/hr)

2.76 0.97 26.38200.019160.00

Peak Flow, Q (cfs)

Calculation of Peak Runoff using Rational Method

Overland (Initial) Flow Time Channelized (Travel) Flow Time Time of ConcentrationRunoff Coefficient, C

Subcatchment 

Name

Area

(ac)

NRCS 

Hydrologic 

Soil Group

Percent 

Imperviousness

Site Historic 2.19 B 8.9

Select UDFCD location for NOAA Atlas 14 Rainfall Depths from the pulldown list OR enter your own depths obtained from the NOAA website (click this link)

Cells of this color are for required user-input

Cells of this color are for optional override values
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�

t� =
0.395 1.1 − C� L�
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�.��

t� =
L�

60K S�
=  

L�
60V�

Computed t� = t� + t�

Regional t� = 26 − 17i +  
L�

60 14i + 9 S�
Selected t� = max t������� , min Computed t� , Regional t�

 t�������= 5 (urban) 
 t�������= 10 (non-urban)

Q ��� = CIA



Swale A1 - for Basins O1 + A1 flow - Grass-lined

Q5 = 0.29 cfs, Q100 =0.88 cfs     Q   = 1.486AR2/3S1/2

S = 1.5 %        n

n = 0.035

  10:1     10:1

     D =               N = 0.035       Q= 0.91 cfs

0.26               A = 0.68 sf. V = 1.3 fps

10           WP = 5.23 ft.

10              S = 0.015 %



Channel Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Tuesday, Oct 31 2023

Swale B2 - Q100 = 5.96 cfs

User-defined
Invert Elev (ft) =  9.53
Slope (%) =  2.70
N-Value =  0.032

Calculations
Compute by: Known Q
Known Q (cfs) =  5.96

(Sta, El, n)-(Sta, El, n)...
( 0.00, 10.00)-(8.55, 9.70, 0.035)-(10.55, 9.53, 0.017)-(12.55, 9.70, 0.017)-(27.55, 10.00, 0.035)

Highlighted
Depth (ft) =  0.38
Q (cfs) =  5.960
Area (sqft) =  2.91
Velocity (ft/s) =  2.05
Wetted Perim (ft) =  20.51
Crit Depth, Yc (ft) =  0.38
Top Width (ft) =  20.48
EGL (ft) =  0.45

-5 0 5 10 15 20 25 30 35

Elev (ft) Depth (ft)
Section

9.00 -0.53

9.50 -0.03

10.00 0.47

10.50 0.97

11.00 1.47

Sta (ft)



Swale B3 for Basin O1 + B1-B3 - Grass Lined

Q5 = 1.37 cfs, Q100 =6.45 cfs    Q   = 1.486AR2/3S1/2

S = 1.5 %        n

n = 0.035

  20:1     10:1

     D =               N = 0.035       Q= 6.54 cfs

0.42               A = 3.53 sf. V = 1.9 fps

20           WP = 16.82 ft.

20              S = 0.015 %

clear
Text Box
RIPRAP B3 SWALEWith outlet velocity at only 1.9 fps for the 100-year storm, only minimal riprap erosion protection is proposed.Use 5' Width x 5' Length x 1.5' deep buried Type L riprap
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May 2014 City of Colorado Springs 6-17 

 Drainage Criteria Manual, Volume 1 

Table 6-6.  Runoff Coefficients for Rational Method 
(Source:  UDFCD 2001) 

  

3.2 Time of Concentration 

One of the basic assumptions underlying the Rational Method is that runoff is a function of the average 

rainfall rate during the time required for water to flow from the hydraulically most remote part of the 

drainage area under consideration to the design point.  However, in practice, the time of concentration can 

be an empirical value that results in reasonable and acceptable peak flow calculations.   

For urban areas, the time of concentration (tc) consists of an initial time or overland flow time (ti) plus the 

travel time (tt) in the storm sewer, paved gutter, roadside drainage ditch, or drainage channel.  For non-

urban areas, the time of concentration consists of an overland flow time (ti) plus the time of travel in a 

concentrated form, such as a swale or drainageway.  The travel portion (tt) of the time of concentration 

can be estimated from the hydraulic properties of the storm sewer, gutter, swale, ditch, or drainageway.  

Initial time, on the other hand, will vary with surface slope, depression storage, surface cover, antecedent 

rainfall, and infiltration capacity of the soil, as well as distance of surface flow.  The time of concentration 

is represented by Equation 6-7 for both urban and non-urban areas. 

HSG A&B HSG C&D HSG A&B HSG C&D HSG A&B HSG C&D HSG A&B HSG C&D HSG A&B HSG C&D HSG A&B HSG C&D

Business

     Commercial Areas 95 0.79 0.80 0.81 0.82 0.83 0.84 0.85 0.87 0.87 0.88 0.88 0.89

     Neighborhood Areas 70 0.45 0.49 0.49 0.53 0.53 0.57 0.58 0.62 0.60 0.65 0.62 0.68

Residential

     1/8 Acre or less 65 0.41 0.45 0.45 0.49 0.49 0.54 0.54 0.59 0.57 0.62 0.59 0.65

     1/4 Acre 40 0.23 0.28 0.30 0.35 0.36 0.42 0.42 0.50 0.46 0.54 0.50 0.58

     1/3 Acre 30 0.18 0.22 0.25 0.30 0.32 0.38 0.39 0.47 0.43 0.52 0.47 0.57

     1/2 Acre 25 0.15 0.20 0.22 0.28 0.30 0.36 0.37 0.46 0.41 0.51 0.46 0.56

     1 Acre 20 0.12 0.17 0.20 0.26 0.27 0.34 0.35 0.44 0.40 0.50 0.44 0.55

Industrial

     Light Areas 80 0.57 0.60 0.59 0.63 0.63 0.66 0.66 0.70 0.68 0.72 0.70 0.74

     Heavy Areas 90 0.71 0.73 0.73 0.75 0.75 0.77 0.78 0.80 0.80 0.82 0.81 0.83

Parks and Cemeteries 7 0.05 0.09 0.12 0.19 0.20 0.29 0.30 0.40 0.34 0.46 0.39 0.52

Playgrounds 13 0.07 0.13 0.16 0.23 0.24 0.31 0.32 0.42 0.37 0.48 0.41 0.54

Railroad Yard Areas 40 0.23 0.28 0.30 0.35 0.36 0.42 0.42 0.50 0.46 0.54 0.50 0.58

Undeveloped Areas

     Historic Flow Analysis-- 

     Greenbelts, Agriculture
2

0.03 0.05 0.09 0.16 0.17 0.26 0.26 0.38 0.31 0.45 0.36 0.51

     Pasture/Meadow 0 0.02 0.04 0.08 0.15 0.15 0.25 0.25 0.37 0.30 0.44 0.35 0.50

     Forest 0 0.02 0.04 0.08 0.15 0.15 0.25 0.25 0.37 0.30 0.44 0.35 0.50

     Exposed Rock 100 0.89 0.89 0.90 0.90 0.92 0.92 0.94 0.94 0.95 0.95 0.96 0.96

     Offsite Flow Analysis (when 

     landuse is undefined)
45

0.26 0.31 0.32 0.37 0.38 0.44 0.44 0.51 0.48 0.55 0.51 0.59

Streets

     Paved 100 0.89 0.89 0.90 0.90 0.92 0.92 0.94 0.94 0.95 0.95 0.96 0.96

     Gravel 80 0.57 0.60 0.59 0.63 0.63 0.66 0.66 0.70 0.68 0.72 0.70 0.74

Drive and Walks 100 0.89 0.89 0.90 0.90 0.92 0.92 0.94 0.94 0.95 0.95 0.96 0.96

Roofs 90 0.71 0.73 0.73 0.75 0.75 0.77 0.78 0.80 0.80 0.82 0.81 0.83

Lawns 0 0.02 0.04 0.08 0.15 0.15 0.25 0.25 0.37 0.30 0.44 0.35 0.50

Land Use or Surface 

Characteristics

Percent 

Impervious

Runoff Coefficients

2-year 5-year 10-year 25-year 50-year 100-year
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