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Celebrating over 42 years in business

April 2, 2021

El Paso County Planning and Community Development
2880 International Circle
Colorado Springs, CO 80910

ATTN: Jennifer Irvine, P.E.

SUBJECT: Drainage Letter
Rolling Thunder Business Park, Filing 1B

Transmitted herewith for your review and approval is the drainage plan and report for The
Rolling Thunder Business Park, Filing No. 1B in El Paso County. This report will accompany
the filing plat submittal for the Replat of Lot 11, Rolling Thunder Business Park. Please contact
me if | 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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Drainage Letter
Rolling Thunder Business Park, Filing No. 1B

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. | 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:

| 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:

The Rolling Thunder Business Park, Filing No. 1B 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.
It is a replat of Lot 11, Rolling Thunder Subdivision, and a subdivision of 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. Two lots are proposed: Lot 1 (1.09 ac.) Lot 2 (0.91 ac.)
will each be developed with a commercial building.

5. FLOOD PLAIN STATEMENT:

This subdivision is not within the limits of a designated flood plain or flood hazard area, as
identified on FEMA panel no. 08041C0545 G, dated December 7, 2018, a copy of which is
enclosed for reference.

6. DESCRIPTION OF RUNOFF:

A: Existing Conditions:

As stated above, this Site was previously platted as Lot 11 in the Rolling Thunder Business Park in
2008. At that time a drainage report was submitted and approved by El Paso County, Colorado.
This lot has been zoned for industrial or commercial uses since that time, and runoff was computed
on that basis. The lot 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 / 100- 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.

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 shown to a private water quality pond in
the Southeast corner. The landscaped areas shown on the plan total 18,830 square feet, or 26.0% of
Basin A. An impervious percentage of 75% was used for computation purposes.

A minor (private) storm sewer is provided along the north sides of the two main buildings to
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 the enclosed
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 will be 2.8
cfs /5.8 CFS. A 6-foot curb outlet will discharge the 100 year runoff into the pond, a standard
grated inlet at the two foot level will capture the 100-year runoff and a 12" 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.
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7. FEES:
This Site has been previously platted; therefore fees are computed on the basis of a computed
increase in impervious cover. The following is a summary of the computations:

Total developed area:  1.664 ac.
Landscaped area: 0.432 ac. 26.0%
Impervious area: 74%

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 that study with assumed an impervious area of 100%. Therefore, fees are not
due for this replat.



MAJOR SUB AREA BASIN Tc SOIL DEV. FLOW RETURN
BASIN BASIN MIN GRP TYPE 5-ry 100-yr PERIOD
PLANIM ACRES LENGTH HEIGHT qp -years-
READ -FT.- -FT.- -CFS- -CFS-
EXISTING A COGO 1.664 300 4 29 B R/L 0.35 0.3 5 100
DEVELOPED A COGO 1.664 300 3 171 B 75% 0.675
+130 +2.0
19.1 2.8 5 100
HYDROLOGICAL COMPUTATION — BASIC DATA PAGE 1
BY'O.E. WATTS OLIVER E. WATTS, CONSULTING ENGINEER, INC. 04F

PROJ: FOLLLING THUNDER BUSINESS PARK F 1B
RATIONAL METHOD

DATE: 4/2/21 2/23/21

614 ELKTON DRIVE COLORADO SPRINGS, CO 80907




STREET AND STORM SEWER CALCULATIONS

STREET LOCATION | DISTANCE ELEVATION TOTAL STREET FLOW PIPE TYPE PIPE, CATCH
ft.- & SLOPE RUNOFF | CAPACITY FLOW BASIN & SLOPE %
-cfs- -cfs- -cfs-
5-yr./100-yr 5-yr./100-yr
PARKING OUTFALL 77.0 2.8/58 58 6’ CURB OUTLET d=0.46’
6 31
POIND 75.0
GRATE TOP=77.0 58 58 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
PROJECT: ROLLING THUNDER BUS. PK #1b

BY: O.E. WATTS

614 ELKTON DRIVE COLORADO SPRINGS, CO 80907

DATE: 2/23/21

OLIVER E. WATTS, CONSULTING ENGINEER, INC.

Page:2
of
Pages:4




Design Procedure Form: Sand Filter (SF)

UD-BMP (Version 3.07, March 2018) Sheet10f2 !

Designer: o u)ﬁ*g
Company: -

Date: February 18, 2021

Project: -

Location: I g ! ! Qae

1. Basin Storage Volume

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

B) Tributary Area's Imperviousness Ratio (i = 1,/100)

C) Water Quality Capture Volume (WQCV) Based on 12-hour Drain Time
WQCV=0.8*(0.91* - 1.19*#+ 0.78 " )

D) Contributing Watershed Area (including sand filter area)

E) Water Quality Capture Volume (WQCV) Design Volume
Vwacv = WQCV /12 ™ Area

F) For Watersheds Outside of the Denver Region, Depth of
Average Runoff Producing Storm

G) For Watersheds Outside of the Denver Region,
Water Quality Capture Volume (WQCV) Design Volume

H) User Input of Water Quality Capture Volume (WQCV) Design Volume
(Only if a different WQCV Design Volume is desired)

i= 0.750
waQcy = watershed inches

Area=| 74,585 sq ft
Vwaey=[__ Joutt

ds = 3.00 in
Vwacvorter =[ 10,391 Jeuft

Vwaovusen <[ Jeutt

i) Distance From Lowest Elevation of the Storage
Volume to the Center of the Orifice

ii) Volume to Drain in 12 Hours

iii) Orifice Diameter, 3/8" Minimum

2. Basin Geometry

A) WQCV Depth Dwaev=[__20 it

B) Sand Filter Side Slopes (Horizontal distance per unit vertical, Z= ft/ft

4:1 or flatter preferred). Use "0" if sand filter has vertical walls. DIFFICULT TO MAINTAIN, INCREASE WHERE POSSIBLE

C) Minimum Filter Area (Flat Surface Area) Aun=[__699 _ |sqft

D) Actual Filter Area A= |sqft

E) Volume Provided Vi =|:]cu ft

Choose One
3. Filter Materi
iter Material O 18" CDOT Class B or C Filter Material
O Other (Explain):
4. Underdrain System
Choose One
A) Are underdrains provided? Oyes
Ono
B) Underdrain system orifice diameter for 12 hour drain time

y=[E T

Volg=[_ Joutt
Do=[__]in

2-18-21 Revised Rough Pond Calc --3-18 UD-BMP_v3.07.xlsm, SF

2/18/2021, 9:08 AM




Design Procedure Form: Sand Filter (SF)

Designer:

Company:

Date: February 18, 2021‘
Project: E 2 &! ')
Location:

Sheet 2 of 2

V't

5. Impermeable Geomembrane Liner and Geotextile Separator Fabric

A) s an impermeable liner provided due to proximity
of structures or groundwater contamination?

[

Choose One

O Yes

Ono

6. Inlet / Outlet Works

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

Notes:

2-18-21 Revised Rough Pond Calc --3-18 UD-BMP_v3.07.xIsm, SF

2/18/2021, 9:08 AM



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, V, A99

SPECIAL FLOOD With BFE or Depth Zone AE, A0, AH, VE, AR
HAZARD AREAS Regulatory Floodway

1U4°90 0.0Z VvV

0.2% Annual Chance Flood Hazard, Areas
of 1% annual chance flood with average
depth less than one foot or with drainage
areas of less than one square mlle Zone X

\\‘ Future Conditlons 1% Annual
. Chance Flood Hazard zone x

Area with Reduced Flood Risk due to
OTHER AREAS OF | Levee. See Notes, Zone X
FLOOD HAZARD | Area with Flood Risk due to Levee zone b

Area of Minimal Flood Hazard Zzone x
[ Effective LOMRs

OTHER AREAS Area of Undetermined Flood Hazard Zone |

GENERAL | == == Channel, Culvert, or Storm Sewer
STRUCTURES {1111111 Levee, Dike, or Floodwall
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LimIt of Study

Jurisdiction Boundary

Coastal Transect Baseline
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Hydrographic Feature

Digital Data Avallable N

No Digltal Data Avallable |
MAP PANELS £ Unmapped

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

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

T TN L 2 ROLLING THUND » S i e flood hazard informatlon Is derlved dire om the
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was exported on 1/22/2020 at 12:00:29 PM and does not

CONSULTING ENGINEER, INC ; , y FEMA MAP PANEL = | : | reflect changes or amendments subsequent to this date and

time. The NFHL and effectlve Information may change or
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,
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unmapped and unmodernized areas cannot be used for
regulatory purposes.
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Hydrology

Chapter 6 -
¢
'
3 g y 0 !
Table 6-6. Runoff Coefficients 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
HSGA&B | HSG CAD | HSG A&B | HSG C&D | HSG A&B | HSG C&D | HSGARB | HSG C&D | HSGARB | HSGC&D | HSGA&B | HSGCAD
Business
Commerclal 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
Resldentlal
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
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 p
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
Rallroad Yard Areas 40 0.23 0.28 0.30 0.35 036 *| 042 0,42 .- 0.50 0.46 0.54 0.50 0.58
Undeveloped Areas
Historic 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/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 0.80 0.0 0.92 ' 0.92. 094 0.94 0.95 0.95 0.96 0.96
Offslte Flow Analysls (when 45 -
landuse |s 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 0.59 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

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 (2.) consists of an initial time or overland flow time (¢;) 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 (#,) 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 +{, (Eq. 6-7)
Where:

t. = time of concentration (min)

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

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

_0395(1.1-C |
? )\/— (Eq. 6-8)

i SO 33
Where:

t; = overland (initial) flow time (min)
C; = 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 very 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=C,sS,"” (Eq. 6-9)
Where:

V = velocity (ft/s)

C, = conveyance coefficient (from Table 6 -7

S,, = watercourse slope (f/ft)
6-18 City of Colorado Springs May 2014

Drainage Criteria Manual, Volume 1 .



Chapter 6 Hydrology

Table 6-7. Conveyance Coefficient, C,

Type of Land Surface G
Heavy meadow 3 - 25
Tillage/field 5
Riprap (not buried)’ _ 6.5
Short pasture and lawns B 7
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 (z.) is then the sum of the overland flow time (z,) 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
t,=——+10 Eq. 6-10
- =130 e L . (Eq. 6-10)

Where:
f, = 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 5;yéar runoff coefficient for a

drainage basin. 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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Hydrology Chapter 6

Figure 6-5. Colorado Springs Rainfall Intensity Duration Frequency
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Lo =-2.52 In(D) +12.735
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Q=0.g63 58734 Q=KS%
AREA D 8/3 K
-FT2- -FT- N=0.010 | N=0.013 N=0.024 N=0.026
2 0.02182 0.0084153 0.3895 " - g
4 0.08727 0.053420 2.473% —— . P
— 0.19630 0.157500 7.2922 5.609 = ue - --

8 0.34910 0.339200 15.7050 12.081 iy gy
ﬂl, 10 0.54540 0.615000 28.4745 21.903 B —
Tz 0. 78540 1.000000 46.3000 35.015 ===

15 1.22720 1.813100 83.9465 64.574 o e
I~ 18 1.76710 72.948300 136.5100 105.000 56.88 52.50
21 7. 40530 4. 447400 205.9100 158.400 85.80 79.20
|~ 24 3.14160 6.349600 293.9900 226.140 122.49 | 113.07
27 3.97610 8.692700 402.4700 309.590 167.70 | 154.79
30 7.90870 11.512600 533.0300 410.030 222.10 | 205.02
La 33 5.93960 14.844100 T 528.680 nppe g
& 36 7.06860 18.720800 866.7700 666.700 361.20 | 333.30
]FU 39 8.29580 23.175100 ppoye 825.400 o e =
42 9.62110 78.238900 —-- 1005.000 544.80 | 502.50
1— 78 12.56640 40.317500 _r 1436.000 777.80 | 718.00
57 15.90430 55.105000 - - 1966.000 1065.00 | 983.00
60 19.63500 73.100400 — - 2604.000 1410.00 [1302.00
66 73.75830 94.254200 — - 3357.000 1818.00 |1678.00
A 78. 27430 118.869400 - - 4234.000 2293.00 [2117.00
78 33.18310 147.152900 S 5241.000 2839.00 12620.00
84 38.48450 179.306000 - 6386.000 3459.00 [3193.00
= 90 44.17860 215.524500 —— 7676.000 4158.00 |3838.0C
H{i 96 50.26550 256.000000 - 9118.000 4939.00 [4559.0C
""108 63.61750 350.466600 “-- | 12480.000 . 6761.00 16140.0C
,T7120 78.53980 464.158900 - | 16530.000 8954.00 |8265.0C

ll’lg ; Oliver E. Watts
B ' : Consulting Engince
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— ROLLING THUNDER BUSINESS PARK %\ N t.l' OLIVER E. WATTS ¥ - -
—eq—_ - DRAINAGE PLAN —_—— _\_\_-‘-u.\\\ CONSULTING ENGINEER, INC. .
JEp— N o — e — .= — -~ COLORADO SPRINGS
N == -
= :
-~ 1
e ) W X
rtt5--.1iih("- B
. L DOSTNG
g
—————
==
./‘
. .'
"~
¢ ;
] 9. Y
. 8
‘ A
—u PROPOSED
| DRANAGE
: | EASEMENT
‘a
a1 \
[ | I
- a -
- -
@E%
r v

lul--“--ﬂrrnm-ﬂ YT L

24" RCP
QY o7 COLONDO seRncS {32 m u/‘
FIRE WATOR 00" EASDENT
Dmmg | OROUEO TR €3 Boad QUALTY POND
38" RCP QD VOL=1312 QL FT.

Ql00=4.7 Crs
QS=4.6 O3
TOP EMBANGMENT=£892.00

OMIRCENCY OVIRFLOW wER
= §891.50
O™ = 130 FT

DESICN PONT | Q (5) Q (100)
DP-14 7.3 13.6
oP-1 20.7 38.9




ROLLING THUNDER BUSINESS PARK - FDR - DEVELOPED CONDITIONS
(RATIONAL METHOD -Q=CIA)

TOTAL FLOWS AREA |WEIGHTED OVERLAND CHANNEL : Te INTENSITY
BASIN | -Q2 Qs Qio CA(equiv.) TOTAL| ¢ | Cm Cs_ |Length] Stope | Tco *|Len Slope | Velocity] Tee | TOTAL|. Is hod COMMENTS
(cfs) | (cfs) | (cfs) | 2YR | SYR JI00YR| (Ac) | @) | (R) | mm| (R) | (%) (fps) | (min) | (min). | Ghn) | (hr) | Gin/hr)
D-1 2.3 -32 6.1 06| 063)] .067 070] 09| 095]| 090 5| 2.0%] 07]. 500 3.5% 3.7 22 5.0 3.7 5.1 9.1
D-2 2.7 3.7 6.9 07] 072 076 080| 090] 095| 090 5] 2.0%] 07| s00] 35% 3.7 2.2 5.0 3] 5.1 9.1
D3 | 33 45| - 85 LI|- 106 112 1.18] 0950] 095] 050| 40 20%] 19| 75| 07%[| ‘1.7 7.1 9.0 3l 43 16
D4 22 31 5.8 07] 067 071 074 0950| 095] 090 5| 20%| 07| S60] 0.5% 14 6.6 13 33 4.6 8.2
D-5 3.9 54 102 131 133] 141 148 090]. 095 090| 40| 20%| 19[1,000] 10% 2.0 83 10.2 3.0 4.1 72
D6 38 52 97| 1] ri2] 119 1.25| "090| 095| 090 5] 20%] 07] 775( " 1.0% 2.0 6.5 7.1 34 46 82
D-7 7.1 98| 184 191 192 202 2.13] 090) 055|] 090 40| 2.0%] 19| sSi5| 3.1% 35 24 5.0 31 5.1 9.1
D-7a 53 13 13.6 14| 142] 150 158] 09| 095] 090 40| 20%| 19] 285] 43% 4.1 1.2 5.0 3.7 5.1 9.1
D-8 34 4.6 B.7 09] 091 | 096] 1.01] 09| 095] 090 S| 20%| 07| 245 1.2% 22 1.8 5.0 37 5.1 9.1
D9 ~ 120|165 31.0 44| 445| 469 494] o090 095| 090 300( 20%| 52| 715| 0.6% 1.5 7.7 12.8 2.7 3.7 6.6
D-10 72 99 18.6 19) 194| 204 215| 09| 095|] 090| 60| 20%|] 23| 300| 20% 28 1.8 5.0 3.7 5.1 91"
D-11 59 8.2 19.4 16| 160| 213 533| 030] 040| 090| 60| 2.0%| 23| s00| 28% 33 2.5 5.0 37 5.1 9.1
D-12 53 73 13.6 14| 142] 150 158] 090 095| 090f 10| 2.0%|] 09| 250 1.6% 2.5 1.6 5.0 37 5.1 9.1
Offsite 688] 947] 1945] 325 3250 3750| 50.00] 065] 0.75] 035( 100 | 2.0%| 11.2 | 1,500 1.5% 24| 102 214 2.1 2.9 52
Formula: C°*I°A | C*I°A Qn o |- 1 2 *3 | TcotTcc| °4 *5 3
} : 86.95 T : 20 . 1.09 1.5 2.67
1°  Tco=1.87°(1.1-C5)*(L0.5)*((S*100y°-0.33) (DCM page 5-11)
2°  Vc=20°S".5 (USDCM RO-4)
3*  Tee=1/VLI60
4°  12=(26.65°1.09)(10+Tc)"0.76 (City Letter of 1/7/2003)
5°  Is=(26.65°1.50)/(10+Tcy0.76 (City Letter of 1/7/2003)
6°  hoo=(26.65°2.67)/(10+4Tc)™0.76 (City Letter of 1/7/2003)
DEVELOPED Rationa) Calcs-0041

9722001 3:15 PM



ROLLING THUNDER BUSINESS PARK
FILING NO. 1B

A SUBDIVISION OF LOT 11, ROLLLING THUNDER BUSINESS PARK
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