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OLIVER E. WATTS, PE-LS
OLIVER E. WATTS, CONSULTING ENGINEER, INC.
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COLORADO SPRINGS, COLORADO 80907
(719) 593-0173
fax (719) 265-9660
olliewatts(@aol.com
Celebrating over 42 years in business

September 24, 2021
El Paso County Planning and Community Development

2880 International Circle
Colorado Springs, CO 80910

ATTN: Jennifer Irvine, P.E.

SUBJECT: Drainage Letter
Lot 11 Rolling Thunder Business Park

Transmitted herewith for your review and approval is the drainage plan and report for Lot 11
Rolling Thunder Business Park, in El Paso County. This report will accompany the Site
Development Plan submittal for the Replat of Lot 11, Rolling Thunder Business Park. It has
been revised per the review comments of July 24, 2021.

Please contact me if I may provide any further information.

Oliver E. Watts, Consulting Engineer, Inc.

BY:
Oliver E. Watts, President

Encl:
Drainage Report 4 pages
Computations, 4 pages
FEMA Panel No. 08041C0535 G
SCS Soils Map and Interpretation Sheet
Backup Information, 9 sheets
Drainage Plan, Historic, Dwg 20-5509-08
Drainage Plan, Developed, Dwg 20-5509-04
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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.

Oliver E. Watts Colo. PE-LS No. 9853

2. OWNERS / DEVELOPER'S STATEMENT:

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

Ruckus Investments, LLC

By:
Jeffry Wesson

2041 Meadowbrook Parkway
Colorado Springs, CO 80951-4732
660-8990

3. 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.

Jennifer Irvine, P.E., date
County Engineer / ECM Administrator

Conditions:
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4. LOCATION AND DESCRIPTION:
Lot 11 Rolling Thunder Business Park is located north of the intersection of Maltese Point and

Rolling Thunder Way, and south of Woodmen Road, as shown on the enclosed site plan. Itis a
portion of the NE1/4 of Section 11, Township 13 South, Range 65 West of the 6" P.M. in El Paso
County, Colorado. The total size of the subdivision is 2.00 acres. We propose to construct two

commercial buildings on the site.

5. FLOOD PLAIN STATEMENT:
This subdivision is not

Thin the Nmits F adeSignated flood plain or flood hazard area, as
identified on FEMA panél no. 08041C0545 G, dated December 7, 2018, a copy of which is
enclosed for reference. Incorrect FIRM See

comment Ver.1

6. DESCRIPTION OF RUNOFF:

A: Existing Conditions:

As stated above, this Site is platted as Lot 11 in the Rolling Thunder Business Park in 2008. At that
time a drainage report; Rolling Thunder Business Park Preliminary/Final Drainage Report was by
Springs Engineering, submitted and approved by El Paso County on 10-16-08. This lot has been
zoned for industrial or commercial uses since that time, and runoff was computed on that basis. The
Jot was rough graded and an erosion control pond, known as the “Fire House Pond” was
constructed as shown on the enclosed existing conditions drainage plan, occupying approximately
3000 square feet to a depth of four feet. The historic runoff for the original ground range land
condition is computed to be 0.3 cfs / 2.4 cfs) 5-year / 160- year runoffs). The outfall to the pond is
a private 8 foot grated inlet and 24” RCP running westerly to a manhole, where a 30” RCP from
the Lot 10 pond combines and runs south in a 36” RCP across Rolling Thunder Way.

Water quality storage exists on the “Southwest Pond” in lot 10, westerly of this lot, as shown on the
drainage plan, and in the “Tank Pond” east of this site. These ponds are shown on the drainage plan
for the Rolling Thunder Business Park enclosed in the backup material of this report. Therefore, a
water quality pond is required for the development of this lot, since the disturbance is over 1-acre.

B: Proposed Conditions:
Those portions of the lot within the paved portions of Fire House View and Maltese Point will not
be modified. The remainder of the lot (1.664 acre) will be developed as shown on the enclosed
drainage plan, and runoff will be directed by the grading shoy "guar: : rtyypond in
the Southeast corner. The landscaped areas shown on the pla total 18, feet, of 26.0% of
Basin A. An impervious percentage of 75% was used for colnphitatios mpafed with the
Springs Engineering report (attached), which used close to 100%.

Sk

830 square

A minor (private) storm sewer is provided along the north sides of the two main building
provide adequate drainage capacity and prevent winter ice problems. The existing pond has been
relocated to allow for optimum use of the lot. A sand filter basin is proposed which requires a total
bottom area of 699 square feet at a depth of two feet with 3:1 side slopes as shown on thelenclosed
SFB computation form. A pond bottom area of 741.3 square feet is provided as shown on|the
drainage plan, and the total pond storage is 2205 cubic feet. The total runoff from the lot ill be 2.8
cfs /5.8 CFS. The Springs Engineering report (attached) shows this to be part of Basins D 7 amd
D-8, which cannot be compared directly, but which used nearly 100% impervious values. A 6-foot
cuf outlet will discharge the 100 year runoff into the pond, a standard grated inlet at the two foot

Please also indicate that basin D-8 had
flows of 4.6/8.7 cfs (5yr/100yr) which, not Based on landscaped area on
accounting for the D-7 portion, is already SIEE [T MRt _<12,00_Osqft
greater than what is proposed by this (EEENELIEE YU T EIELS B )
development. 4


eschoenheit
Cloud+

eschoenheit
Cloud+
Based on landscaped area on site plan approx <12,000sqft recalculate your impervious area

eschoenheit
Cloud+

eschoenheit
Cloud+
Incorrect FIRM See comment Ver.1 

Daniel Torres
Callout
Please also indicate that basin D-8 had flows of 4.6/8.7 cfs (5yr/100yr) which, not accounting for the D-7 portion, is already greater than what is proposed by this development.
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level will capture the 100-year runoff and an 18” HDPE will be routed to the existing grated inlet,
which will end up being in the parking lot and will be capped.

The existing RCP storm sewers described above are mote than adequate to convey the 100-year
runoff as shown in the enclosed computations.

7. FEES:
This Site is within the Sand Creek Drainage Basin. It has been previously platted; therefore fees are

computed on the basis of a computed increase in impervious cover. The following is a summary of
tations:
the computations Need table to
Total developed area:  1.664 a _ zfrlow |aSn_:iS(F:;’:|1ped
Landscaped area: 0.432 ac¢”26.0% refelzeics:t. II € Fian
Impervious area: 74% S 10WET

value of only ~13%

Drainage Fees have been computed in accordance with the computations for the Rolling Thunder
Business Park, which are enclosed in the attached back up material. The area involved is for basins
D-3, D-7 and D-8 of thajstudywhiskysed fees based on an assumed impervious ratiio of 85%.
Therefore, fees are not du for this replat.

—— for a proposed replat

8. SUMMARY
The proposed site will development is consistent with the previous approved drainage report for

Rolling Thunder Business Park. There will be no adverse effects on downstream or surrounding
properties.

The drainage letter has been prepared in accordance with the current El Paso County Drainage
Criteria Manuel. Supporting information and calculations are inciuded in this report.

Show or state that the impervious area and
rgsultant flows to the sand basin pond are
w_lthin the capacity of the 18inch HDPE
pipe



eschoenheit
Cloud+

eschoenheit
Cloud+
Need table to show landscaped areas. Site Plan reflects lower value of only ~13% 

eschoenheit
Cloud+

eschoenheit
Cloud+
for a proposed replat

eschoenheit
Text Box
Show or state that the impervious area and resultant flows to the sand basin pond are within the capacity of the 18inch HDPE pipe 


MAJOR SUB AREA BASIN Tec 1 SOIL DEV. C FLOW RETURN
BASIN BASIN MIN | ip /hr. GRp | TYPE 5-ry 100-yr PERIOD
PLANIM ACRES LENGTH HEIGHT qp ap -years-
READ FT- PT- CFS- -CFS-
EXISTING A COGO 1.664 300 4 29 2.4 1.1 B R/L 0.08 0.35 03 2.4 5 100
DEVELOPED A COGO 1.664 300 3 17.1 B 75% 0.554 | 0.675
+130 +2.0
19.1 | 3.0 | 5.1 2.8 5.8 5 100
TSB POND EL. A-SF V. -CF- Vv = 1800 | X1.664 2995
CF
74 353 -0-
| 626 d=2.74
75 899 626 = 0.069 AF
899.5 3/8” @ 47 1 ROW
76 1652 1901.5
2121 2995 @ 76.
51
77 2590 4022.5
HYDROLOGICAL COMPUTATION — BASIC DATA PAGE 1
PROJ: FOLLLING THUNDER BUSINESS PARK F 1B BY:0.E. WATTS OLIVER E. WATTS, CONSULTING ENGINEER, INC. QF
RATIONAL METHOD DATE: 4/2/21 2/23/21 9127121 614 ELKTON DRIVE COLORADO SPRINGS, CO 80907 4




STREET AND STORM SEWER CALCULATIONS

STREET LOCATION DISTANCE ELEVATION TOTAL STREET FLOW PIPE TYPE Pﬂ’gl %A'iécg
ft.- & SLOPE RUNOFF / CAPACITY FLOW RO S abE LY
-cfs- -cfs- -cfs-
S-yr./100-yr S-yr./100-yr
PARKING OUTFALL 77.0 2.8/5.8 5.8 6' CURB OUTLET d=0.46’
6 3:1
POIND 75.0
GRATE TOP=77.0 5.8 5.8 FB GRATE h=0.4" ok
INV=75.5
33.27 6.64% 5.8 18” HDPE
EXIST. O/L 73.29 hi=0.16V2=0.17" < 0.4
STREET AND STORM SEWER CALCULATIONS OLIVER E. WATTS, CONSULTING ENGINEER, INC. Page:2
PROJECT: ROLLING THUNDER BUS. PK #1b 614 ELKTON DRIVE COLORADO SPRINGS, CO 80907 of
BY: O.E. WATTS DATE: 2/23/21 Pages:4




update accordingly

SRR ynTs) based on . previous

Design Procedure Form: Sarjd0ORan®@nts provided.
UD-BMP (Version 3.07, March 2018) Sheet 1 of 2 i".

2 AN AT

Desligner: Ollie Watts
Company:  Oliver E Watts Consulting Engineer, inc. 3 /
Date: September 24, 2021 4
Project: 10659 Maltese Point
Locatlon: 10659 Mailtese Point

1. Basin Storage Volume

A) Effective Imperviousness of Tributary Area, Iy
(100% if all paved and roofed areas upstream of sand filter)

B) Tributary Area's Imperviousness Ratio (i = I,/100) i= 0.750
C) Water Quality Capture Volume (WQCV) Based on 12-hour Drain Time wacy = 0.24 walershed inches
WQCY=0.8*(0.91* - 1.19*#+0.78 * )
D) Contribuling Walershed Area (including sand filler area) Area=| 74,585 |sqft
E) Water Quality Capture Volume (WQCV) Design Volume Vo= Jeutt
Viwagy = WQCV /12 * Area
F) For Watersheds Outside of the Denver Region, Depth of ds = in £
Average Runoff Producing Storm 7
G) For Watersheds Outside of the Denver Region, Vwacvorrer =|___10,391  Jeuft

Water Quality Capture Volume (WQCV) Design Volume

H) User Input of Water Quality Caplure Volume (WQCV) Design Volume Viwacv user =E:|cu ft
(Only if a different WQCV Design Volume is desired)

2. Basin Geomelry
A) WQCV Depth Duaci=[__20 - n
B) Sand Filter Side Slopes (Horizontal distance per unit vertical, z=[_300 it/nt
4:1 or flatter preferred). Use "0" if sand filter has vertical walls. DIFFICULT TO MAINTAIN, INCREASE WHERE POSSIBLE
€) Minimum Filter Area (Flat Surface Area) Ay = sqft
D) Actual Filter Area Ascrm = 741 sqft
£) Volume Provided : Vo ISR [-1g
Choose One
4 i .
v FiRkerMaterie) ® 18" CDOT Class B or C Filter Material
O Other (Explain):

4. Underdrain System

Choose One
A) Are underdrains provided? O ves
@no
B) Underdrain system orifice diameter for 12 hour drain time

i) Distance From Lowest Elevation of the Slorage y={t

Volume to the Center of the Orifice
ii) Volume to Drain in 12 Hours Vol = N/A cuft

iii) Orifice Diameter, 3/8" Minimum Dg = NIA in

9-24-21 Revised Pond Calc --3-18 UD-BMP_v3.07 xIsm, SF 9/24/2021, 4:15 PM


Daniel Torres
Cloud+

Daniel Torres
Cloud+
update accordingly based on previous comments provided.


Designer:

Date:
Project:
Location:

Ollie Watts

Sheet 2 of 2

Company:

Oliver E Watts Consulting Engineer, Inc.

September 24, 2021

10659 Maitese Point

12

10659 Maitese Point

5. Impermeable Geomembrane Liner and Geotexlile Separalor Fabric

A) Is an impermeable liner provided due lo proximity
of structures or groundwater contaminalion?

[

Choose One

O ves

@ NO

6. Inlet / Qullet Works

A) Describe the type of energy dissipation at inlet points and means of
conveying flows in excess of the WQCV through the oullet

Notes:

Soil is Hydrologic Group A

9-24-21 Revised Pond Calc --3-18 UD-BMP_v3.07 .xlsm, SF

9/24/2021, 4:15 PM




National Flood Hazard Layer FIRMette

38°56'37.30"N

Legend
SEE FIS REPORT FOR DETAILED LEGEND AND INDEX MAP FOR FIRM PANEL LAYOUT
Without Base Flood Elevation (BFE)
Zone A, '4".!95; o
SPECIAL FLOOD With BFE or Depth Zone AE, A0, AH, VE, AR
HAZARD AREAS Regulatory Floodway

0.2% Annual Chance Flood Hazard, Areas
of 1% annual chance flood with average

depth less than one foot or with dralnage
areas of less than one square mile Zene x

\‘:l Future Conditions 1% Annual
Chance Flood Hazard Zone x

Area with Reduced Flood Risk due to
OTHER AREAS OF Levee. See Notes, Zoac X

FLOOD HAZARD Area with Flood Risk due to Levee Zane D

Area of Minimal Flood Hazard zone x
[ ] Effective LOMRs

OTHER AREAS Area of Undetermined Flood Hazard zane |

GENERAL | ===~ Channel, Culvert, or Storm Sewer
STRUCTURES [t11n111  Levee, Dike, or Floodwall

202 Cross Sectlons with 1% Annual Chance
A7.5  Water Surface Elevation
(@~ — — Coastal Transect
e 111w B@5€ Flood Elevation Line (BFE)
————— Limit of Study
Jurisdiction Boundary
----- — Coastal Transect Basellne
OTHER |~ w——— Profile Baseline
———— Hydrographlc Feature

Digital Data Avallable

No Digital Data Avallable
MAP PANELS| | Unmapped

? The pin displayed on the map Is an approximate
point selected by the user and does not represer
an authoritative property location.

This map complies with FEMA's standards for the use of
digital flood maps If It Is not vold as described below.
The basemap shown complles with FEMA's basemap
accuracy standards

= T 3 il i = B . The flood hazard information Is derlved directly from the
_ E <k o A authoritative NFHL web services provided by FEMA. This map
OLIVER E. WATTS -y SR . s was exported on 1/22,/2020 at 12:00:29 PM and does not
23 % t reflect changes or amendments subsequent to this date and
CONSULTWG ENGH\IEER, H‘qc ! time. The NFHL and effective Informatlon may change or
A 1~ become superseded by new data over time.

This map Image Is vold If the one or more of the following map
elements do not appear. basemap Imagery, flood zone labels,
legend, scale bar, map creation date, community Identifiers,
FIRM panel number, and FIRM effective date. Map Images for
unmapped and unmeodernized areas cannot be used for
regulatory purposes.

M.LE62,.E.P0L




ROLLING THUNDER BUSINESS PARK

OLIVER E. WATTS FILINGNO. 1B
CONSULTING ENGINEER, INC. SOILS MAP
COLORADO SPRINGS 17=2000"

sheet 10)
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See "flooding" in G1
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EL PASO COUNTY AREA, COLORADO
TABLE 16.--SOIL AND WATER FEATURES

terms as "rare," "brief," and "very brief."

=
15
@
o
=
o
o
m
4
(o]
=
]
B
w
L
3
il
@
@
G
L
K=
o
"n
W
2
m
o
et
o
=
Eal
el
|
e}
=
@
=
m
G
o
o
o
=
L
w
£
=
—

Potential
frost
action

Bedrock
1
Depth { Hardness
]
1

Months

Flooding
Duration

i
1
1
i Frequency
I
]

Hydro-
logic
group

T
1
1
1
'
I
i
1

Soil name and
map symbol

High.
Moderate:

1B Y ge—

Frequente===--

R

‘Alamosa:
Ascalon:

260

tNoneeecemmcaeaa

None-=——rcreceece=

Low.

>60

x

Lo

None-=e—eeeun-

Low.

oY 1 - L ——

Common---=-=-=|Very brief----~

High.

]
]
I
I
1
I
I
1
1
1
]
I
I
I
]
I
1
i
I
I
1
I
1
1
]
]
]
i
1
1
1
1
]
1
!
1

B
D
B
A
D

I B
Badland:

P S

Bijou:

G T (S——

Blakeland:

Bmmmmmmmm e

1g:

Blakeland part-

Fluvaquentic

Haplaquolls

parte----cee---

Mocderate.

Nong-======e-=

105 s s v

Blendon:
Bresser:

Low.

T
I
i
!
)
[
1
]
)
1
)
]
I
]
I
!
I
1
1
1
)
]
)
i
)
]
]
'
]
1
1
1
)
]
)
]
I
1
1
]
I
1
1
'
1
1
I
1
]
1
1
]
1
1
!
1
1
!

1
]
I
]
1
)
1
1
1

o] 4 1 - L ————

T T P—

11,

Moderate.

o] 5 | - D ——

155 mmsmmsmiies

Brussett:

14,
Chaseville:

Low.

1
1
1
1
]
I
[}
]
1
L]
=
o
=

]
I
1
1
1
I
I
I
]
I
1
1
]
[}
1
i
I
1
]
I
1
I

Ly e

16,
118:

@
-
m 1
5 . |
m @ * i e 1
k=) x &l
(=] o [s] o~
i | = o
(1]
I — ] ] 1
] ral ] I ]
I ] 1 1 1
o
o
Rl
o
o
o o (=] o ]
=1 1 o =] 1
A O ~ ~ I
-
] i ] 1 1
I ] ] | ]
1 ! ' 1 ]
1 I I 1 ]
1 ] I 1 I
I ] ! 1 I
1 1 1
| 1 1
' 1 @ '
I ] L 1
I 1 ] 1
I i {9 1
1 ] ] ]
1 1 (s} ] 1
1 1 il ] 1
1 | 1
o o L] o
£ = [~ [~
o (2] o o
- S = =
= (=] - m (=]
Fe) 1 1 [ 1
s 1 ¢ % i
L 1
=X ,___u ﬂ m o
o o1
LU 1 =)
— m 1 = o
-~ o 1 o a2
R ) . e a0
= = ol P 0l .
w 1] s ! aQ 7] 4 c
0 | P - 5]
m o ol N = om P
£ = V-0 oo &
& = 31 =R =R&] o 4]
— =0y a
O~ o £
o (& [£]

Moderate.

|None==mcmema—-

R e atatd

L]
2
©
.
Ll
o
=]
=
1]
—
sl
w
o,
o
ot
[+ =4
o
=r
[
o
o
|
]
i
]
]
]
1
]
1l
1
]
1
1
1
1
1
o
c
o]
=
]
1
1
1
|
1
1
I
]
i
]
COE |
=m
o
E il
£ ~ =
non o
3NN o~
L&)

o o L) o
+ - - +
o m o (]
o L = L
w o v o
T . o o
o =} Q o
£ = = =
o L1
— ~ [} 1
0 Fal ] 1
m m 1 [}
o o
o o
e
[==3 [- =
o o
= =- (=] o
| | Y=} o
o o ~ el
LAV I ]
1) 1 1 ]
) 1 1 1
1) ] 1 L]
] 1 I )
1 1 1 1)
i 1 I 1
] I 1 EESE I_III
1 1 1 I
1 ] I 1
1 I | 1
1 ! I 1
[} 1 ] 1
i 1 1 1
I ] ] 1
] ] ) ]
1 I 1) 1
@ -1 a -]
S & o5 &
o o]
= = = =
L&} o 24} m
I ] 1 I_I =
1 I 1 1
1 I 1 1)
- 1 ] [
m 1 ) =
+ ) =
(=9 ] o
o 1 =
= o i
Q ] =
E z 1 L
= o O L]
o o e
3 5 —
LS T (23]

Elbeth:
25,
T27

See footnote at end of table.



Hydrology

Chapter 6 -
Table 6-6. Runoff Coefficienis for Rational Method
(Source: UDFCD 2001) -
Runoff Coeffldents
Land Use or Surface Percent
Characteristics Impervious 2-year S-year 10-year 25-year 50-year 100-year
H5G A&B | HS5G C&D | HSG A&B | HSGC&D | HSGABB | HSG C&D | HSGABB | HSG CA&D | HSGA&B | HSGCAD | HSGA&B | HSG CAD
Business
C jal 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
Nelghborhood 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 0.43 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 0.28 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
1Acre 20 0.12 0.17 0.20 .26 0.27 0.34 0.35 0.44 0.40 0.50 0.44 0.55
Industrlal 2
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 50 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 0.24 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 0.91 0.54
Rallroad Yard Areas 40 0,23 0.28 0.30 0.35 0.36 - 0.42 042 | 0.50 0.46 0.54 0.50 0.58
Undeveloped Areas
Historle Flow Analysis-- 2
Greenbelts, Agriculture 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/Mead 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 0.88 0.89 0.90 0.90 0.92 S 092. | 094 0.94 0.95 0.95 0.96 0.96
Offsite Flow Analysls (when a5 .-
landuse Is undefined) 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 0.50 0.90 0.92 0.92 0.94 0.94 0.95 0.95 0.96 0.96
Gravel 80 0.57 0.60 0.5% 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 0.50 0.%0 .92 0.92 0.94 0.54 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
Il.awns 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

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 fiow 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 (#) consists of an initial time or overland flow time (z,) plus the
travel time (#,) 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 (#,) plus the time of travel in a
concentrated form, such as a swale or drainageway. The travel portion (z,) 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.

May 2014 City of Colorado Springs 6-17
Drainage Criteria Manual, Volume 1



Chapter 6

Hydrology

t. =t +1, (Eq. 6-7)
Where:

1. = time of concentration (min)

t,= overland (initial) flow time (min) _

1, = travel time in the ditch, channel, gutter, storm sewer, etc. (mnin)
3.2.1 Overland (Initial) Flow Time
The overland flow time, ¢, may be calculated using Equation 6-8.

0395(1.1-C, WL ™

P SDJS
Where:
t; = overland (initial) flow time (min)

Cs = runoff coefficient for 5-year frequency (see Table 6-6)
L = length of overland flow (300 ft maximum for non-urban land uses, 100 ft maximum for

urban land uses)
S = average basin slope (ft/ft)

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

3.2.2 Travel Time

For catchments with overland and channelized flow, the time of concentration needs to be considered in
combination with the travel time, #,, 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=CsS, (Eq. 6-9)
Where:

V= velocity (ft/s) .
C, = conveyance coefficient (from Table 6-7)

S, = watercourse slope (ft/ft)

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 3 _ 235
Tillage/field 5
Riprap (not buried)’ _ 6.5
Short pasture and lawns R Y
Nearly bare ground 10
Grassed waterway 15
Paved areas and shallow paved swales 20

" For buried riprap, select C, value based on type of vegetative 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 time (#;) and the travel time (¢,) per
Equation 6-7.

3.2.3 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 calculated using Equation
6-10. The first design point is defined as the point where runoff first enters the storm sewer system.

. =L 410 - - ~ (Eq. 6-10)

° 180
Where:
t. = maximum time of concentration at the first design point in an urban watershed (min)
L = waterway length (ft)

Equation 6-10 was developed using the rainfall-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 concentration is calculated by accumulating the travel times in downstream

drainageway reaches.
3.2.4 Minimum Time of Concentration

If the calculations result in a ¢, 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.

3.2.5 Post-Development Time of Concentration
As Equation 6-8 indicates, the time of concentration is a function of the S;year runoff coefficient for a

drainage bgsin. Typically, higher levels of imperviousness (higher 5-year runoff coefficients) correspond
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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Chapter 6

Hydrology
Figure 6-5. Colorado Springs Rainfall Intensity Duration Frequency w
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0.463 8/3.%
Q=—n—— D S Q=KS;5
AREA D 8/3
-FT2- -FT-~ N=0.010 N=0.013 N=0.024 N=0.026
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0.34910 0.339200 15.7050 12.081 - -—-
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ROLLING THUNDER BUSINESS PARK - FDR - DEVELOPED CONDITIONS
(RATIONAL METHOD Q=CIA)

TOTAL FLOWS AREA |WEIGHTED OVERLAND CHANNEL Te INTENSITY
BasiN | .2 ® | Qw CA(equiv.) TOTAL| c5 | € | € [iengh] siope [ Teo |Length] Siope |Velocity] Tec | TOTAL |- 1 Is I COMMENTS
(cfs) | (cfs) | (cfs) | 2VYR | SYR JIOOYR| (Ac) | () | (R [ (min) | (A) -] (%) (fps) | (min) | (min). | {inhr) | (inhr) | (i)
D-1 23] .32 5.1 05| o0s3].o67| o070 90| 095| o090 5| 20%| 07)]. s500] 35% 37 2 5.0 137 5.1 9.1
D-2 21 3.7 9 07| 072] 076] 080 .90 | 095 0.90 5| 20%] 07| s00] 3.5% 3.7 F 5.0 37 5. 5.1
D3 33 45 5 LI| 106 LIz LIB] o050] 095] o090 40 20%] 19] 7151 07%| 1.7 ; 9.0 3.1 4 16
D4 232 3.1 i 07| 067] 071 074| 090] 095]| 090 S| 20%| 07| s60] 05% K] 6. 73 13 A, 82
D-5 39 54 10.2 13 133 ] 141 148] 090f, 095] 090) 40| 20%| 1.9 ]1000] 10% 2.0 3. 10.2 30 4.1 2
D6 38 532 97| . Liz]| L9 1.25| "050] 095] o090 5| zo%| 07| 75| 1o% 2.0 6.5 T 34 [13 ¥
D7 7.1 98] 184 [E 192] 202)] 213 05| 055 090| 40| 20%)] 191 Si5| 3.01% 35 4 5.0 33 5.1 Xl
D-7a 53 73 13.6 14| 142 130 158] 050| 095| oo0| 40| 20%] 19| 285] 43% 4.1 12 5.0 37 5.1 9.1
D8 34 4.6 8.7 05) 091 09| 101] 09| 095| 090 5| 2o%] 07| 285 12% 12 18 50 33 5.1 9.1
D9 120] 165 31,0 44] 445] 469] 494| 050 055 | 050| 300 20%l 521 715 06% 1.5 77 128 17 3.7 6.6
D-10 132 99 18.6 19) 194] 204] 25| 050 095] o090 60| 20%| 23| 300] 20% 18 1.8 5.0 37 5, 9.1
D-11 59 8.2 194 16| 160 213 533] 030] 040 050| 60| 20%| 23| s00] 28% 33 25 50 37 5 9.1
D-12 53 73 13.6 4] 42| 150 158) 090] 095] 050] 10| 2.0%| 09 250 16% 15 1.6 5.0 37 5 9.1
Offsite 68.8] 947] 1945] 325| 3250 37.50] 5000 085| 075] 035| 100) 20%| N2 (1500 15% 14| 102 214 21 29 5.2
Formula: C*I*A | C*I'A 7] B E 1 *2 *3 | Teo#Tec| *4 *5 6
: 86.95 L3 = 20 1.09 1.5 267
1" Teo= LET*(1.1-C5)*(L0.5)°((S*100y"0.33) (DCM page 5-11)
2*  Ve=20'5.5 (USDCM RO-4)
3* Teo= 1/VLIG0
4*  h=(26.65*1.09)(10+Tc)y0.76 (City Leter of 1/7/2003)
5% ls={26.65*1.50)(10+Tc)0.76 (City Lener of 1/7/2003)
6% lioo=(26.65*2.67)(104+Tc)0.76 (City Letter of 1/7/2003)
DEVELDPED s tional Calcs-041

PATOR A5 P



ROLLING THUNDER BUSINESS PARK
FILING NO. 1B

A SUBDIVISION OF LOT 11, ROLLLING THUNDER BUSINESS PARK

GULDEN SAGE ROAD ROW. VARIES

; ' l EL PASO COUNTY, COLORADO : N
1 | 4 6 -
. . . . l l | R65W T13S S2 5| St wN
L R o | ROLLLING THUNDER BUSINESS PARK 5
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[ ' A7 INORESS/EDRESS & UTILITY EASENENT __(PRIVATE> | é ! RN ee17l4eé8 4 5 5 \__Woodmen Rd 2 50 0 50 100 150
(( p o —~\ } |L.__J / > ROLLLING THUNDER BUSINESS PARK RN 208712872 04| — =
\ // \\\ILJJ S l/ = KN eesiesse 10610 (10634 J S prrese P sig -
. —i5 @ 23 (10682> IT
e LA S |:> %: 12 : £ . e in ‘ e T e ‘SRouung Thunden Scale 17 = 20
10 87 11}18 SF gl T v SR jan 3 , % (PRIVATE) J 5 vy
’ A = B “'?L 0 LEGEND:
Hg B:§ - / g r ' . MALTESE POINT N R6SW TI3S SII o FOUND #9853 WASHER ON PK NAIL
HI @E 04 (106115 Y . | /__________~~:______ vy G/‘///——?u;t;) ****** —- < FOUND #4 REBAR (NOT ACCEPTED)
_______________ HE 2:5 N \ j (10659 S 5= 4 o SET #9853 WASHER ON PK NAIL
52’ DRAINAGE EASEMENT / | & > J \ | Z /
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| - p
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. o) i
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RN gfi8712872 : 5% S = > 105/20.4 RUNDFF IN CFS 5-YEAR/100-YEAR
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DRAINAGE PLAN
HISTORIC CONDITIONS

PREPARED_BY_ THE OFFICE 0OF:_
OLIVER E. WATTS PE-LS
CONSULTING ENGINEER

614 ELKTON DRIVE

COLORADO SPRINGS, CO 80907
(719> 593-0173

olliewatts@aol.com
Celebrating over 42 yeoars in business
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review 1 comment: Please provide construction details for the proposed sand filter basin for review. These may be provided in the GEC plan.
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