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Please add "PCD File No. MS-22-006"


Revise to:

ENG'NEER’S STATEMENT prepared according to the criteria established

by the County for drainage reports and said

report is in conformity......
This report and plan for th ainage design of Zindorf - McDaniels Subdivision, was prepared by me (or

under my direct sypservision) and is correct to the best of my knowledge and belief. Said report and plan
has been prepared in accordance with the £/ Paso County Drainage Criteria Manualand is in conformity
with the master plan of the drainage basin. | understand that El Paso County does not, and will not,
assume liability for drainage facilities designed by others. | accept responsibility for any liability caused

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

Richard Gallegos, P.E. Date
Registered Professional Engineer State of Colorado No. 36247

DEVELOPER'S STATEMENT

Greg Zindorf hereby certifies that the drainage facilities for the Zindorf — McDaniels Subdivision shall be
constructed according to the design presented in this report. | understand that El Paso County does
not, and will not, assume liability for the drainage facilities designed and/or certified by my engineer and
that are submitted to El Paso County; and cannot, on behalf of the Zindorf — McDaniels Road guarantee
that final drainage design review will absolve Greg Zindorf and/or their successors and/or assigns of
future liability for improper design. | further understand that approval of the final plat does notimply
approval of my engineer's drainage design.

Authorized Signature Date
Greg Zindorf

Printed Name

Owner Address: PO Box 50005

Title Colorado Springs, CO

EL PASO GOUNTY STATEMENT

Filed in accordance with the Drainage Criteria Manual of El Paso, Colorado, 2018, as amended.

For the County Engineer
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Update to 
"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.

__________                                                   ____________
Joshua Palmer, P.E.                                       Date
County Engineer/ECM Administrator 

Conditions: "    
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The site is located in the Ellicott
Consolidated (CHBS 01200)
drainage basin. PLease revise

1.0 PURPOSE

This drainage report is for the design of Zindorf — McDaniel
located at 22755 McDaniels Road, Calhan CO in eas
Appendix below for reference. Itis further des

bdivision (McDaniels Tract). The site is
El Paso County. See Vicinity Map in the

ibed as the Northeast One-Quarter of the Northeast
outh, Range 63 West of the 6" P.M.

One-Quarter of Section 11, Township 1
This site is located in HaeglefRanch Drainage Basin. Work will include subdividing the 39.7-acre site

into four residential lots. An existing home will remain, and the driveway will be reconstructed. On the
other three lots, home pads and gravel driveways will be constructed.

2.0 SOIL CONDITIONS

According to the El Paso County Area Soil Survey, the soil on the site is classified as follows:

SOIL# SOILTYPE HYDROLOGIC CLASSIFICATION
19 Columbine Gravelly Sandy Loam A
28 Ellicot Loamy Coarse Sand A
95 Truckton Loamy Sand A

The Columbine soil can be described as having a very high permeability, very low surface runoff, and
slight hazard of erosion. The Ellicot soil also can be described as very low surface runoff and slight
erosion hazard. The Truckton soil includes a moderate hazard of erosion and low water surface runoff.
The soil classification used for this study is ‘A’. See Soils Map below in the Appendix for reference.

Reference all software or tools

3.0 DRAINAGE CRITERIA used to develop calculations and

models.

The methodology utilized for this report is in accordance with the £/ Paso County Drafnage Criteria
Manual. The Rational Method for computation of runoff was us@

Q=cia Where
Q = maximum rate of runoff in cubic feet per second
¢ = runoff coefficient representing drainage area characteristics
i = average rainfall intensity, in inches per hour, for the duration required for the runoff
to become established
a = drainage basin size in acres

Please add a section on Hydrologic Criteria. See
DCM Vol. 1 Chapter 1 Section 4.3 (3)(b) for
Page 4 required information.
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Reference all software or tools used to develop calculations and models.
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Please add a section on Hydrologic Criteria. See DCM Vol. 1 Chapter 1 Section 4.3 (3)(b) for required information. 
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Re: Callout

Daniel Torres
Callout
The site is located in the Ellicott Consolidated (CHBS 01200) drainage basin. PLease revise


As stated above OS1 drains into EX2 but
DP1 is located north of where the majority
of the flow from OS1 drains into EX2.
Please revise the drainage point location
and the cumulative flows indicated as

4.0 EXISTING DRAINAGECONDITIONS ~ Haegerana e

nch

The overall site consists of 39.7 acres/0f this area only approximately 0.5 acres will be disturbed. An
T of McDaniels Road within the site to service an exi$ting home.
The areas of the site not covered py gravel road or the residential home are covered with{short grass

existing gravel driveway is located

pastures. These undeveloped gfeas include slopes that range from 0.5% to 2.4%. The ovérall existing
site is approximately 2.1% impervious. See Existing Drainage Map in Appendix for referenge.
Flows from Sub-basins EZX1 through EX3 and OS1 through OS3 are tributary to the Haeglef Ranch

Drainage Basin.

Sub-basin OS1 cgntains 8.67 acres and drains southeast into Subbasin EX2. It produces flows of 1.1 cfs
for the 5-year
basin OS2 tg/produce total flows of 1.2 cfs for the 5-year storm and 8.9 cfs for the 100-year storm at
Design Point 1. These flows continue towards the Haeglar Ranch floodway in the middle of the site.

orm and 8.2 cfs for the 100-year storm. These flows will combine with flows from Sub-

Sub-basin OS2 contains 0.49 acres and drain southwest into the Haegler Ranch floodway that runs
through the middle of the site. It produces flows of 0.1 cfs for the 5-year storm and 1.0 cfs for the 100-
year storm. These flows sheetflow to the southwest and will combine with flows from Design Point 1,
described above.

Sub-basin OS3 contains 1.02 acres and drains the east along McDaniels Road. It contains half of
McDaniels Road that drains south into the ditch. It produces flows of 0.5 cfs for the 5-year storm and
1.5 cfs for the 100-year storm. All flows north of the site are diverted into a drainage ditch that flows
into a culvert under McDaniels Road. These flows bypass the development occurring on the sitein a
ditch along North Log Road. Flows overtopping the intersection of McDaniels Road and North Log Road
sheetflow to the east.

Sub-basin EX1 contains 1.06 acres and drains due southwest. It produces flows of 0.2 cubic feet per
second (cfs) for the 5-year storm and 1.4 cfs for the 100-year storm. These flows are diverted to the
southerly direction.

Sub-basin EX2 contains 14.59 acres and drains southeast into the Haeglar Ranch floodway in the
middle of the site. It produces flows of 1.8 cfs for the 5-year storm and 14.0 cfs for the 100-year storm.
These flows sheetflow to the southeast.

Sub-basin EX3 contains 22.89 acres and sheetflows to the southwest into the Haegler Ranch floodway
in the middle of the site. It produces flows of 3.5 cfs for the 5-year storm and 22.8 cfs for the 100-year
storm. These flows will combine with flows from Design Point 1, Sub-basin EX2, Sub-basin EX3, and
Sub-basin OS3 to produce total flows of 7.1 cfs for the 5-year storm and 48.0 cfs for the 100-year
storm at Design Point 2. | Please also identify what the total flow is
within the floodway that is exiting the site.
Page 5 The estimated runoff amounts produced Tor the project under Existing Conditions are shown in Table 1

below. Please indicate the ultimate outfall of the

runoff leaving the site.
RSI-03435
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Haegler and Geick Ranch
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As stated above OS1 drains into EX2 but DP1 is located north of where the majority of the flow from OS1 drains into EX2. Please revise the drainage point location and the cumulative flows indicated as necessary.

Daniel Torres
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Daniel Torres
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Please also identify what the total flow is within the floodway that is exiting the site.


Page 6

RSI-03435

TABLE 1-EXISTING CONDITIONS
Sub-basin Qs(CFS) Q100(CFS)

EX1 0.2 1.4

EX2 1.8 14.0

EX3 3.5 22.8

0S1 1.1 8.2

0S2 0.1 1.0

0S3 0.5 1.5
DP1(0S1+0S2) 1.2 8.9

DP2 (DP1 + EX2 + EX3 + 0S3) 7.1 48.0

5.0 DEVELOPED DRAINAGE CONDITIONS

Although the overall site consists of 39.7 acre only approximately 0.5 acres will be disturbed. The site
will be subdivided into four separate lots with three house and gravel driveway being constructed on
the four lots. The existing house will remain and the gravel driveway will be reconstructed. See
Proposed Conditions Map below in Appendix for reference.

The overall drainage pattern will remain the same as existing conditions with developed flows directed
to the same locations as described in the Existing Conditions Section. Proposed site imperviousness is
2.8%, versus 2.1% in the existing conditions.

Sub-basin OS1 contains 8.67 acres and drains southeast into Subbasin PP2. It produces flows of 1.1
cfs for the 5-year storm and 8.2 cfs for the 100-year storm. These flows will combine with flows from
Sub-basin OS2 to produce total flows of 1.2 cfs for the 5-year storm and 8.9 cfs for the 100-year storm
at Design Point 1. These flows continue towards the Haeglar Ranch floodway in the middle of the site.

Sub-basin OS2 contains 0.49 acres and drain southwest into the Haegler Ranch floodway that runs
through the middle of the site. It produces flows of 0.1 cfs for the 5-year storm and 1.0 cfs for the 100-
year storm. These flows sheetflow to the southwest and will combine with flows from Design Point 1,
described above.

Sub-basin OS3 contains 1.02 acres and drains the east along McDaniels Road. It contains half of
McDaniels Road that drains south into the ditch. It produces flows of 0.5 cfs for the 5-year storm and
1.5 cfs for the 100-year storm. At each driveway location, a Public 18" RCP will be installed. Each cross
culvert has the capacity to accommodate the full 100-year flow, as shown below in the Calculation
section of the Appendix. Additionally, a 2' V-bottomed ditch will be constructed along McDaniels Road
to accommodate the full 100-year flow. All flows north of the site are diverted into a drainage ditch that
flows into a culvert under McDaniels Road. These flows bypass the development occurring on the site
in a ditch along North Log Road. Flows overtopping the intersection of McDaniels Road and North Log
Road sheetflow to the east.



Staff recommends using a different word as the word
diverted implies that the flow is being changed from
existing conditions.

Sub-basin PP1 contains 1.06 acres and drains due southwest. It profuces flows of 0.2 cfs for the 5-year
storm and 1.4 cfs for the 100-year storm. These flows are diverted to the southerly direction.

Sub-basin PP2 contains 14.59 acres and drains southeast into the Haeglar Ranch floodway in the
middle of the site. It produces flows of 1.8 cfs for the 5-year storm and 14.0 cfs for the 100-year storm.
These flows sheetflow to the southeast.

Sub-basin PP3 contains 22.89 acres and sheetflows to the southwest into the Haegler Ranch floodway
in the middle of the site. It produces flows of 3.9 cfs for the 5-year storm and 22.9 cfs for the 100-year
storm. These flows will combine with flows from Design Point 1, Sub-basin PP2, Sub-basin PP3, and
Sub-basin OS3 to produce total flows of 7.5 cfs for the 5-year storm and 48.0 cfs for the 100-year
storm at Design Point 2.

All flows north of the site are diverted into a drainage ditch that flows into a culvert under McDaniels
Road. These flows bypass the development occurring on the site in a ditch along North Log Road. Flows
overtopping the intersection of McDaniels Road and North Log Road sheetflow to the east.

The estimated runoff amounts produced for the project for Developed Conditions are shown in Table 2
below. identify the total flow in the drainageway

Please indicate the ultimate outfall of the with the addition of the developed flow.
runoff leaving the site. Is the downstream T
adequate for the developed flow? Please

address.
PFPZ I.o ! 14.U0
PP3 3.9 The calculations identify over an
gg; (1)1 acre of imperviousness for the
053 0'5 gravel drlvgways and. roof tops.
: Please revise accordingly.
DP1 (051 + 052) 1.2 Also please be aware that there
DP2 (DP1 + EX2 + EX3 + 0S3) 7.5

Page 7
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are exclusions from permanent
water quality (ECM Appendix

60 WATER UUALITY 1.7,1.B) that apply to large lot

SFD. Should this apply please

, , _ site this. Also refer to table I-2 in
The total disturbance for this development will be 0.50 acres. ECM Appendix LR regards io

than one acre and since it is not part of a larger common plan ESQCP
Stormwater Quality Control Permit is not required.

1.0 EROSION CONTROL P

The site constructi

Please update these
statements as they do
not appear to be
correct.

a new building and associated parking. The disturbance

consists of constructi

is under one acre, and therefore, does no#require an Erosion and Stormwater Quality Control Permit.

The Grading and Erosion Control Plan will be submitted in separate Construction Plans.
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Highlight
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Highlight
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Highlight
The site construction consists of constructing a n
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identify the total flow in the drainageway with the addition of the developed flow.
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Highlight
The Grading and Erosion Control Plan will be submitted in separate Construction Plans. 

Daniel Torres
Callout
Staff recommends using a different word as the word diverted implies that the flow is being changed from existing conditions.

Daniel Torres
Text Box
Please indicate the ultimate outfall of the runoff leaving the site. Is the downstream adequate for the developed flow? Please address.

Daniel Torres
Callout
The calculations identify over an acre of imperviousness for the gravel driveways and roof tops. Please revise accordingly. 
Also please be aware that there are exclusions from permanent water quality (ECM Appendix I.7,1.B) that apply to large lot SFD. Should this apply please site this. Also refer to table I-2 in ECM Appendix I in regards to ESQCP.


Please also discuss/provide analysis
of the floodplain. What are the

Please also identify conditions of the channel? are

the flood zone. improvements required to stabilize the
drainageway? etc.

Per DCMV1 1.4.2 “Developers in and
8.0 FLOODPLAIN STATEMENT along the drainage way are required to
implement the proper measures to

_ _ . _ maintain or create stable
Portions of the site are within the designated FEMA 100-ye

: characteristics of the drainageway.
‘e =i o ffltéodway as designated on Map No. 08041C0810G and Mg The principal objective is to limit

e thg18. No development will incur within the FEMA 100-Y| aycessive erosion in and along the
Ellicott ConsoligSégY: channel. Historical channel
drainage basin relocations/realignments shall not be
9 0 DRAINA E BASIN FEES allowed unless engineering designs
. for stable systems under flood flow
conditions are achieved and
The proposed development is located within the Haegler R approved."

2022 Haegler Ranch Drainage Fees
Impervious Coverage = 2.83%
Area Subject to Fees = 0.0283 x 39.67 = 1.12 Acres
Haegler Ranch Fee = $11,891/Acre

Drainage Basin Fee =$11,891x 1.12=$13,318

2022 Haegler Ranch Bridge Fees

Impervious Coverage = 2.83%

Area Subject to Fees = 0.0283 x 39.67 = 1.12 Acres
Haegler Ranch Fee = $1,755/Acre

Drainage Basin Fee =$1,755x 1.12 = $1,966

10.0 CONSTRUCTION COST OPINION

The public drainage facility costs are as follows:

Description Quantity Unit Cost Amount
18" RCP 100 LF $90.00 $9,000
Sub-Total $ 9,000
Engineering & Contingencies 10% $900
TOTAL $9,900

11.0 CONCLUSIONS

For this 39.7-acre site, the site will be divided into four separate lots. The existing gravel driveway will be
removed and reconstructed the 1850 sf house will remain. Three additional home pads and gravel
driveway will be constructed on the other lots. The total anticipated disturbance of the site will be 0.5
acres. Construction will occur with drainage sub-basin PP3. The development increases flows from

Page 8 3.5cfs to 3.9c¢fs for the 5-year storm and 22.8cfs to 22.9cfs for the 100-year storm. Thisisa 11.4%
increase in flow for the 5-year storm and a 0.4% increase for the 100-year storm. Total routed flows at

RSI-03435
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Please also identify the flood zone.
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Cloud+
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Cloud+
There are no fees associated with the Ellicott Consolidated drainage basin
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Text Box
Please also discuss/provide analysis of the floodplain. What are the conditions of the channel? are improvements required to stabilize the drainageway? etc.
Per  DCMV1 1.4.2 “Developers in and along the drainage way are required to implement the proper measures to maintain or create stable characteristics of the drainageway. The principal objective is to limit excessive erosion in and along the channel.  Historical channel relocations/realignments shall not be allowed unless engineering designs for stable systems under flood flow conditions are achieved and approved."
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Design Point 2 (DP2) are 7.1 cfs for the 5-year storm and 48.0 cfs for the 100-year storm compared to
the 7.5 cfs for the 5-year storm and 48.0 cfs for the 100-year storm under developed conditions. There
is 0.4 cfs increase for the 5-year storm and no change in the 100-year storm discharge rate. These
increases do not warrant the need for detention. All developed flows will continue to flow along existing
drainage patterns. All areas disturbed by construction will be repaired, and erosion control measures
will be installed during construction of the proposed site.

12.0 REFERENCES

Municipal Code Corporation (2018). Drainage Criteria Manual of El Paso County, Colorado (DPM)
USDA, NRCS. Soil Survey of El Paso County Area, Colorado.

Haegler Ranch Drainage Basin Planning Study, URS Corporation, Dated May 2009.
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Please add "PCD File No. MS-22-006" to the bottom
right hand corner of both drainage maps.
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Carlos
Callout
Show the Flood Zone Elevations 

Carlos
Text Box
Add the time of concentration path to the map and legend.

Daniel Torres
Callout
identify that this  berm is existing.

Daniel Torres
Callout
Is the creation of the ditch necessary or feasible as the contours show that this area is very flat and their may not be sufficient longitudinal slope. Please verify. Additionally, the creation of a roadside ditch will require the submittal of roadway CD's and a work in the ROW permit to show the construction of the ditch.
You may give me a call if you'd like to discuss. (719) 208-6783

Daniel Torres
Area Measurement
4,597.75 sf

Daniel Torres
Area Measurement
2,296 sf
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McDaniels Subdivision |

C FACTOR CALCULATION SHEET

EXISTING CONDITIONS

RUNOFF COEFICIENT

TYPE A/B SOILS

LAND USE Imperv % |5 YR 100 YR
UNDEV 0 0.08 0.35
GRAVEL ROAD 80 0.59 0.7
ASPHALT ROAD 100 0.9 0.96
ROOFS 90 0.73 0.81
EXISTING CONDITIONS

TOTAL SURFACE CONDITION AREAS CALCULATED C |
AREA AREA UNDEV |GRAVEL | ASPHALT| ROOFS 5 100 % IMPERVIOUS
DESIG. (acre) ROAD ROAD YR YR
EX1 1.06 1.06 0.00 0.00 0.00 0.08 0.35 0.00
EX2 14.59 14.59 0.00 0.00 0.00 0.08 0.35 0.00
EX3 22.86 21.83 0.98 0.00 0.05 0.10 0.37 3.63
0S1 8.67 8.67 0.00 0.00 0.00 0.08 0.35 0.00
0S2 0.49 0.49 0.00 0.00 0.00 0.08 0.35 0.00
0S3 1.02 0.60 0.42 0.00 0.00 0.29 0.49 32.94
Site Percent Impervious 2.11




DEVELOPED CONDITIONS

RUNOFF COEFICIENT

TYPE A/B SOILS

LAND USE Imperv % |5 YR 100 YR
UNDEV 0 0.08 0.35
GRAVEL ROAD 80 0.59 0.7
ASPHALT ROAD 100 0.9 0.96
ROOFS 90 0.73 0.81
Developed Conditions

TOTAL SURFACE CONDITION AREAS CALCULATED C |

AREA UNDEV |GRAVEL |ASPHALT| ROOFS 5 100 % IMPERVIOUS
DESIG.  |(apre) ROAD ROAD YR YR
EX1 N 1.06 1.06 0.00 0.00 0.00 0.08 0.35 0.00
EX2 D) 1459 14.59 (XY YOO8 Y900  0.08 0.35 0.00
EX3 ) 22.86 21.49 (1.16 0.00 0219 0.1 0.37 4.89
Total ) 38.51 37.14 \U,XQ)\)\)\0,0QK)\)@)ZL’TOTAL SITE IMPERVIOUSNESS 2.90
SN \
0S1 \ 8.67 8.67 0.00 0.00 0.00{ \  0.08 0.35 0.00
0S2 9,49 0.49 0.00 0.00 0.00[ \ 0.08 0.35 0.00
0S3 1, 0.60 0.42 0.00 0.00 \ 0.29 0.49 32.94

\

Site Percent Impervious| '\ 2.83 \

These should be
drainage basins PP1
through PP3. revise

accordingly

Please revise the text

above as it only

identifies 0.5 acres of
disturbance.


Daniel Torres
Cloud+

Daniel Torres
Cloud+
These should be drainage basins PP1 through PP3. revise accordingly

Daniel Torres
Cloud+

Daniel Torres
Cloud+
Please revise the text above as it only identifies 0.5 acres of disturbance.


McDaniels Subdivision

PROJ.W008

DRAINAGE CALCULATION SHEET

file:McDaniels Rd.xlsx

06/14/22
Initial Tci Travel Time
AREA AREA C5 C100 [C5XA [C100 XA Slope ti Slope | V Tt TC 15 1100 Q5 Q100 [AREA
DESIG. (acre) (Gyr)  [(100yr) L (ft) (%) (min) L (ft) (%) | (fps) | (min) | (min) [(in/hr) |(in/hr) (cfs) (cfs) |DESIG.
EXISTING

CONDITIONS
EX1 1.06 0.08 0.35 0.08 0.37 300 170 | 27.73 350 | 1.70| 0.90| 6.48| 3421| 214]| 374 0.2 1.4 EX1
EX2 14.59 0.08 0.35 117 5.11 300 2.00 | 26.28 1400 | 140| 080]| 2917 | 55.45| 157 | 2.75 1.8 14.0 EX2
EX3 22.86 0.10 0.37 2.29 8.46 300 2.00 | 25.77 1500 | 140 | 080]| 31.25| 57.02| 154 | 2.69 35 22.8 EX3
0S1 8.67 0.08 0.35 0.69 3.03 300 1.00 | 33.04 1000 | 1.10| 070 | 23.81| 56.85| 1.55| 2.70 1.1 8.2 0S1
0S2 0.49 0.08 0.35 0.04 0.17 115 240 | 15.32 115 | 240]| 1.20 160 | 16.92| 3.18| 555 0.1 1.0 082
0S3 1.02 0.29 0.49 0.30 0.50 300 0.50 | 32.98 1150 | 050 | 1.10| 17.42| 50.40 | 1.67| 2.93 0.5 15 0S3
DP1 (OS1 + OS2) 9.16 0.08 0.35 0.73 3.21 300 1.00 | 33.04 900 | 1.10| 0.70| 21.43| 54.47| 159| 278 1.2 8.9 [DP1 (OS1 + 0S2)
DP2 (DP1 + EX2 + DP2 (DP1 + EX2
EX3 + 0S3) 47.63 0.09 0.36 4.48 17.27 300 1.00 | 33.04 2600 | 1.10| 5.00| 8.67| 5447 | 159| 278 7.1 48.0 + EX3 + 083)

DEVELOPED

CONDITIONS
PP1 1.06 0.08 0.35 0.08 0.37 300 170 | 27.73 350 | 1.70| 0.90| 6.48| 3421| 214]| 374 0.2 1.4 PP1
PP2 14.59 0.08 0.35 117 5.11 300 2.00 | 26.28 1400 | 140| 080| 2917 | 55.45| 157 | 2.75 1.8 14.0 PP2
PP3 22.86 0.11 0.37 2.51 8.46 300 2.00 | 25.51 1500 | 140| 080| 31.25]| 56.76 | 1.55| 2.70 3.9 22.9 PP3
0S1 8.67 0.08 0.35 0.69 3.03 300 1.00 | 33.04 1000 | 1.10| 070 | 23.81| 56.85| 1.55| 2.70 1.1 8.2 0S1
0S2 0.49 0.08 0.35 0.04 0.17 115 240 | 15.32 115 | 240| 1.20 160 | 16.92| 3.18| 555 0.1 1.0 082
0S3 1.02 0.29 0.49 0.30 0.50 300 0.50 | 32.98 1150 | 050 | 1.10| 17.42| 50.40 | 1.67| 2.93 0.5 15 0S3
DP1 (OS1 + OS2) 9.16 0.08 0.35 0.73 3.21 300 1.00 | 33.04 900 | 1.10| 0.70| 2143 54.47| 159| 278 1.2 8.9 [DP1 (OS1 + 0S2)
DP2 (DP1 + PP2 + DP2 (DP1 + PP2
PP3 + OS3) 47.63 0.10 0.36 4.71 17.27 300 1.00 | 33.04 2600 | 1.10 | 5.00 8.67 | 54.47| 159| 278 7.5 48.0 +PP3 + 0S3)




Manning Formula:

Circular Channel

Input
Flow 1.5 cfs
Slope 0.013 ft/ft
Manning's n 0.01
Diameter 18 in

Output
Depth 0.315 ft
Flow Area 0.269 sf
Velocity 5.57 fps
Velocity Head 0.483 ft
Top Width 1.22 ft
Froude Number 2.09
Critical Depth 0.460 ft
Critical Slope 0.00290 ft/ft

1.6
1.4
1.2
1.0

0.8
0.6 \
0.4
0.0

Culvert Hydraulics.msd  5/25/2022
ManningSolver v1.019
Copyright (c) 2000 Current Applications



Manning Formula:

Irreqular Section

Input

Flow 1.5 cfs

Slope 0.01 ft/ft

Sta Elev n Sta Elev n Sta Elev

0 2 0.03 6 0 0.03 12 2
Output

WSElev 0.510 ft

Flow Area 0.780 sf

Velocity 1.92 fps

Velocity Head 0.0575 ft

Top Width 3.06 ft

Froude Number 0.671

Critical WSElev 0.435 ft

Critical Slope ft/ft

2.0

15

1.0

0.5

0.0

0 2 6 8 10 12

Drainage Channel.msd 5/25/2022

ManningSolver v1.019

Copyright (c) 2000 Current Applications

n
0.03

Sta

Elev

n
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Chapter 6

Hydrology
Table 6-6. Runoff Coefficients for Rational Method
(Source: UDFCD 2001)
f Coeffi
Land Use or Surface Percent Be ey
Characteristics Impervious 2-year 5-year 10-year S-year 50-year 100-year
HSGALB | HSGCED | HSGALS | HSGCAD | HSGARS | HSGCED | HSGALB | HsG cab | Hsaazs | HsGcep | HsG Ass | HSG cep
Business
Commercial Areas 85 0.79 0.80 0.81 0.82 0.83 0.84 085 | o087 0.87 0.88 Q88 0.83
Neighborhood Areas 70 0.45 0.49 0.49 0.53 053 0.57 0.58 0.62 0.60 0.65 0.62 0.68
Residential
1/8Acre or less &5 0.41 0.45 0.45 0.49 0.49 0.54 0.54 0.59 0.57 0.62 Q.59 0.65
1/4Acre 40 0.23 0.28 030 035 0.36 0.42 0.42 0.50 0.46 0.54 0.50 0.58
Acre 30 0.18 0.22 0.25 Q.30 0.32 0.38 0.39 0.47 0.43 0.52 0.47 0.57
Acre 25 0.15 0.20 022 0.28 Q.30 036 037 0.46 0.41 0.51 0.46 0.56
1Acre 20 0.12 0.17 0.20 0.26 027 034 0.35 0.44 0.40 0.50 0.44 0.55
Industrial
Ught Areas 80 0.57 0.60 0.59 0.63 0.63 0.66 066 0.70 0.68 0,72 0.70 074
Heavy Areas 90 0.71 0.73 0.73 0.75 0.75 0.77 0.78 0.80 0.80 [o1:7% 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
M’o_unds 13 0.07 0.13 0.16 0.23 0.24 0.31 032 0.42 0.37 0,48 0.41 0.54
Railroad Yard Areas 20 0.23 0.28 0.30 035 0.36 0.42 0.42 050 0.46 0.54 050 058
Undeveloped Areas
Historic Flow Analysls— 2
Gree nbl& Agriculture 0.03 0.05 0.09 0.16 0.17 026 | 0.26 038 0.31 0.45 0.36 051
Pasture /Meadow 0 0.02 0.04 0.08 015 015 0.25 0.25 037 030 0.44 035 0.50
Forest [ 0.02 0.04 0.08 015 0.15 025 0.25 037 0.30 0.44 035 0.50
Exposad Rock 100 0.89 0.89 0.90 0.90 0.92 0.92 0.94 094 0.95 0.95 0.96 0.96
Difsite Flow Analysis (when & i
landuse Is undefined) 0.26 0.31 0.32 0.37 0.38 0.44 0.44 a51 0.48 0.55 051 0.59
100 0.89 0.89 0.90 a90 0.92 0.92 0.94 0.94 0.95 0.95 096 0.96
80 0.57 0.60 059 0.63 0.63 066 066 0.70 0.68 0.72 0.70 Q74
100 0.89 0.89 .90 .90 092 0.92 0.94 094 0.95 095 0.96 0.96
90 0.71 0.73 0.73 0.75 0.75 Q.77 0.78 0.80 0.80 0.82 0.81 083
0 0.02 0.04 0.08 0.15 0.15 025 0.25 0.37 030 0.44 035 0.50
May 2014 City of Colorado Springs 6-17

Drainage Criteria Manual, Volume 1



Chapter 6

Hydrology

Figure 6-25. Estimate of Average Concentrated Shallow Flow
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City of Colorado Springs May 2014

Drainage Critcria Manual, Volume 1
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Hydrology

Cliapter 6
Figure 6-5. Colorado Springs Rainfall Intensity Duration Frequency
10.0 Y [t ' 1 [ | | RIS B T B (3
TR B TiEky i e e | A
9.0 ! 'i —e—100-Year |- '=
{ il i
i gl ~4—50-Year
8.0 ’I L : L
| 5 RERE =-25Year | ill||l.:
10 ! L L) e goovear —
) ] i 2 i 1 i
% ! Pt | oe=5-Year |: 0t )
= 60 : : : : —
=2 o : ]| -m-2-Year ] . i
> i H 1 1 oA i =
= — e — -
2 50 S HEINENIE ¥
3 4 “l\ _I ‘I ] E H ]. b '{ 1 .
= 40 S G SR '
g Il
£ sl A St N R
o B el el T L
P Ll] i H‘\*._ [ ]3]
P "“'--...._‘;- H ‘ o
20 ; : e
L1 ! |pata Saurees NoAA Adla BN e T
2] % 3 it ) g i 0 | l =
1.0 2z \}Inl_u!nl ), Regional i ! | Piig
i1} |Elevation=6,840ft & | R 1 P
ey 1 i | 3 | i
0.0."§l” ci Bl B RN t1] s \.i EEE:
0 § 10 15 20 25 30 35 40

Duration, D (minutes)

IDF Equations
I 00 =-2.52 In(D) + 12.735
Isp =-2.25 In(D) + 11375
Is=-2.00 In(D) +10.111
T1o=-1.75 In(D) + 8.847
I5=-1.50 In(D) +7.583
I,=-1.19 In(D) + 6.035

Note: Values calculated by
equations may pot precisely
duplicate values read from figure,

6-52 City of Colorado Springs

May 2014
Drainage Critcria Manual, Volume 1
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