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ATTN: Joshua Palmer, P.E. )
SUBJECT: Final Drainage Plan and Report

Hancock Subdivision I}

Transmitted herewith for your review and approval is the drainage plan and report for the
proposed Hancock Subdivisionfat 15220 Leather Chap Drive in El Paso County. This report
will accompany the minor subdivision submittal.

Please contact me if I may provide any further information.

Oliver E. Watts, Consulting Engineer, Inc.

BY: %7%”

Oliver E' Watts, President
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1. 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.

Oliver E. Watts, Consulting Engineer, Inc.
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Oliver E. Watts Colo. PE-LS No. 985

2. OWNERS / DEVELOPER'S STATE

. OF COLON"
I the owner / developer have read and will comply wiltrH6T the requirements specified in this
drainage report and plan.

Bill Hancock

15220 Leather Chaps Drive
Colorado Springs, CO 80921-2419

EL PASO COUNTY:

Filed in accordance with the requirements of the El Paso Land Development Code, Drainage
Criteria Manual Volumes 1 and 2, and the Engineering Criteria Manual, as amended.

Joshua Palmer, P.E., date
County Engineer / ECM Administrator

Conditions: &
R
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4. LOCATION and DESCRIPTION:

The proposed Hancock Subdivision'is located at 15220 Leather Chaps Drive, being Lot 39
Chaparral Hills It is located in the Northeast quarter of Section 36, Township 11 South, Range 67
West, of the 6" P.M., County of El Paso, State of Colorado. The site is zoned RR-2.5 and is
5.051 acres total. We propose to resubdivide the property into two, single family, residential lots
The site has an existing single family home on proposed Lot 2; 2.525 acres. Proposed Lot 1 (west)
i8 2.526 acres and will have a single family home constructed on it.

The site, other than the home is covered native grasses with some scrub oak adjacent to Leather
Chaps Drive. The terrain slopes from the northwest to the south, east and southeast. Access for the
site is from Leather Chaps Drive on the east (for proposed Lot 2) and Struthers Loop on the south
(for proposed Lot 1).

The property is in the Jackson Creek drainage basin.

5. FLOOD PLAIN STATEMENT:

This subdivision is not within the limits of a flood plain or flood hazard area, according to FEMA
map panel number 08041C0287 G, dated December 7, 2018, a copy of which is enclosed for
reference.

6. METHOD AND CRITERIA:

The method used for all computations is that specified in the City-County Drainage Criteria
Manual, using the rational method for areas of the size of the development. All computations are
enclosed for reference and review.

The soils in the subdivision have been mapped by the local USDA/SCS office, and a soils map and
interpretation sheet are enclosed for reference. All soils in this area are of the Peyton and Tomah
complexes, being in hydrologic group "B".

7. DESCRIPTION OF RUNOFF:
EXISTING DRAINAGE CONDITIONS

Offsite basin O-1 is a small 0.13 acre range land area that will drain 0.13 cfs / 0.38 cfs (5-year /
100-year) runoff into the northeast portion of the subdivision. Basin A is an open, well drained
range land parcel containing and existing residence and related improvements. This will become
Lot 2 of the subdivision. The runoff will combine with that of basin O-1 for a total of 1.4 cfs/ 5.3
cfs that will outfall into and existing 18-inch cmp culvert at the intersection of Leather Chaps and
Struthers Loop roads. The culvert has adequate capacity for the design runoff and will continue to
operate under 0.24° of headwater.

Offsite basin O-2 consists of the southerly portion of the property north of the subdivision,
consisting of open range land. It will drain 0.4 cfs/ 3.5 cfs into the northern boundary of proposed
Lot 1. It will combine with the 2.54 acre basin B, which is essentially open range land. The total
runoff will be 0.9 cfs / 7.2 cfs along the northwest line of Lot 1 in a sheet flow condition with no
specific defined drainage path. It will outfall into the adjacent vacant Lot 38 and westerly portion
of Struthers Loop.
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PROPOSED DRAINAGE CONDITIONS

The area will be graded to conform to the existing topography shown on the drainage plans and
existing routing will remain. All runoff will be routed to and contained within the private site,
terminating at the historic outfall points. Basins O-1 and A will remain in their existing condition,
while Basin B is assumed to develop in a similar manner as existing basin A. The routing will
remain unchanged from the existing condition and is computed to become 1.3 cfs / 7.5 cfs, a
relatively small increase due to the large lot size.

FOUR STEP PROCESS: The proposed development will disturb less than 1 acre total.

o Step 1: Employ Runoff Reduction Practices — Runoff is not anticipated to increase
appreciably across both lots. A combined flow from the lots is anticipated to only
increase by 0.3 cfs. The existing prairie grass and gentle slopes in the area will
provide further runoff reduction.

o Step 2: Stabilize Drainageways — The development of this project does not
anticipate having any negative effects on downstream drainageways. The existing
prairie grass will act as a natural stabilizer, no additional installation is needed.

o Step 3: Provide Water Quality Capture Volume — The existing prairie grass is a
natural water quality capture and control device. There is no need to install any
additional devices.

o Step 4: Consider Need for Industrial and Commercial BMP’s — The site isa 2 lot
residential subdivision across 5 acres. The site is covered with prairie grass and said
grass acts as a natural BMP for stormwater runoff. It absorbs the flows and
reduces/eliminates potential erosion.

8. COST ESTIMATE:
No storm sewers appear to be required at this time.

9. 2025 FEES:

This site is within the Jackson Creek Drainage Basin. Fees are due. The two, 2.5 acre lots will have
11% impervious area and comprise about one-third of the subdivision, with the remainder being
unchanged. .

Basin Fee: $10,556 per impervious acre

Bridge: -0-

Total Fees Estimated: ($ 10,556 at 2.50 acres x 11%) =$2,902.90~ 25% (Large Lot Drainage Basin
Fee Reduction) = $2,177.17

Bridge Fee: -0-

10. SUMMARY
The proposed Hancock Subdivisiodlis a 2-lot, minor resubdivision in the RR-2.5 zone. Two thirds
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thirds of the subdivision will not be developed further so there will be no change in the historic
runoff amounts for this portion, which outfalls into the existing County culvert on Leather Chaps
Road and the Westerly portion of Struthers Loop. The existing culvert is in good condition and
more than adequate. The runoff for the remaining development is relatively minor and is not
concentrated. The existing grasses in the sandy soil will hold this runoff to near historic levels.
There will be no adverse effects on downstream or surrounding properties. A culvert for the
driveway on Struthers Loop should have an 18" CMP culvert across the drive at the road shoulder.

The drainage analysis has been prepared in accordance with the current EI Paso County Drainage
Criteria Manuel. Supporting information and calculations are included in this report.
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References

1. El Paso County Engineering Criteria Manuel, December 13, 2016

2. City of Colorado Springs Drainage Criteria Manuel, Volumes 1 and 2, May, 2014
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Chapter 6 Hydrology

Table 6-6. Runoff Coeflicients for Rational Method
{Source: UDFCD 2001)
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32 Time of Concentration

One of the basic assumptions underlying the Rational Method is that runoff is 2 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 en empirical value that results in reasonable and acceptable peak flow calculations.

For urban areas, the fime of concentration {f.) consists of an initial time or overland flow time (¢, plus the
travel time (,) in the storm sewer, paved gulter, soadside drainage ditch, or drainage channel. For non-
urban areas, the time of concentration consists of en overtand flow time (1)) plus the time of travel ina
concentrated form, such as a swale or drainageway. The travel portion (£) 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, depressicn storage, surface cover, antecedent
rainfall, and infiltration capacity of the soil, es well as distance of surface flow. The time of concentration
is represented by Equation 6-7 [or both urban and non-urban aress.

Msay 2014 City of Colorado Springs 6-17
Drainage Criteria Manual, Vaolume |
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o=t +1, (Eq. 6-7)

Where:
t. = time of concentration (min)
&= overland (initial) flow time {(min)
1, = travel time in the ditch, channel, gutter, storm sewer, etc, (min)

3.2.1 Overland (Initial) Flow Time

The overland flow time, 1, may be calculated using Equation 6-8.

, 2 03950.1-C, WL

i
SD.JI

(Eq. 6-8)

Where:

4 = overland ({nitial) flow time (min)

Cs = runoff coefficient for 5-year frequency (see Table 5-6)

L = length of overland flow (300 ft maximum for non-urban land uses, 100 ft maxlmum for
urben land uses)

§ = average basin slope (fV/ft)

Note that in some urban watersheds, the overland flow time may be very small because flows quickly
concentrate and channelize,

322 Travel Time

For catchments with overland and channelized fiow, the time of concentration nzeds to be considered in
combination with the travel time, 1, which is calculated using the hydraulic properties of the swale, ditch,
or channel. For preliminary work, the overland travel time, #,, can be estimated with the help of Figure 6-
25 or Equation 6-9 (Guo 1999).

v=C,sS," (Eq. 6-9)
Whare:
¥ = velacity {fi/s)
C, = conveyance coefficient {from Table 6-7)
S, = watercourse slope (f/R)
6-18 City of Colorado Springs May 2014
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Chapter 6 Hydrology

Table 6-7. Conveyance Coefficient, C,

Type of Land Surface G
Heavy meadow - 25
Tillage/field 5
Riprap (not buried)’ 6.5
Short pasture end lawns ' 7
Nearly bare ground 10
Grassed waterway I5
Paved areas and shallow paved swales 20

" For buried riprap, select C, value based on type of vegelative cover,

The travel time is calculated by dividing the flow distance (in feet) by the velocity calculated using
Equation 6-9 and converting units to minutes.

The time of concentration () is then the sum of the overland flow 1ime (f;) and the travel time (1) per
Equation 6-7.

323 First Design Point Time of Concentration in Urban Catchments

Using this procedure, the time of concentration at the first design point (typically the first inlet in the
system) in an urbanized catchment should not exceed the time of concentration calcuiated using Equation
6-10. The first design point is defined as the point where runoff first enters the storm sewer system.

L -
t.=——+10 . 6-10
‘180 (Eq. )

Where:

_—

t. = maximum time of concentration at the first design point in an urban watershed (min)
L = waterwey length (ft)

Equation 6-10 was developed using the rzinfall-runoff data collected in the Denver region and, in essence,
represents regional “calibration” of the Rational Method. Normally, Equation 6-10 will result in a lesser
time of concentration at the first design point and will govern in an urbanized watershed. For subsequent
design points, the time of cancentration is calculated by accumulating the travel times in downstream
drainageway reaches.

324 Minimum Time of Concentration

If the calculations result in 2 1. of less than 10 minutes for undeveloped conditions, it is recommended that
a minimum value of 10 minutes be used. The minimum £, for urbanized areas is 5 minutes.

32.5 Post-Development Time of Conceatration
As Equation 6-8 indicates, the time of concentration is & function of the 5-year runoff coefficient fora

drainage basin. Typically, higher ievels of imperviousness (higher 5-year runoff coefficients) comrespond
to shorter times of concentration, and lower levels of imperviousness correspond to longer times of

May 2014 City of Colorado Springs 6-19
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Figure 6-5. Colorado Springs Rainfall Intensity Duration Frequency
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Oliver E. Watts
consulting Engineer
Colorado Springs



A

'ﬂr,ww vortpans o @) N o DN DNLLINSNOD = \
R

Q=

&f
- o .
— ; by ey -
Ty S A
o >

II..I 8
i/
-]
b 7
&,\...\l(dm RS
=/, G 3
.30 ,..¢.. 6\
..HM\ -.‘ ’-‘

0

© -
%f% %Jﬁ W

S



NVIdIOVNIVIA |  -pif8fde |

ad
1

s

13

1
] 13 94 <4
a8

!allg:,z-'3
i) Jusags

b




