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SOARING EAGLES RESIDENTIAL (MDDP)
DRAINAGE PLAN STATEMENTS

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 City of Colorado Springs for drainage reports, and said drainage report is in conformity
with the Master Plan of the drainage basin, 1 accept responsibility for ar liability caused by any negligent
acts, errors or omissions on my part in preparing this report. Y ey

fho L8 e

Kent D. Rockwell, P.E.

DEVELOPER'S STATEMENT

I, the developer, have read and will comply with all the requirements specified in this drainage report and

plan.
Classic Dev Soaring Eagles, LLC
f
BY: )C/——— DATE HJ \7/0 }

~ Ron 0 Canna

Development Manager

6385 Corporate Drive, Suite 200
Colorado Springs, CO 805919

CITY OF COLORADO SPRINGS

Filed in accordance with Section 15-3-906 of the code of the City of Colorado Springs, 1980, as amended.

BY: 4@2/@ 5/}‘6”/‘01

c.ClTY/ENG[NEERj ! DATE
(20 )i

EL PASO COUNTY

Filed in accordance with Section 51,1 of the El Paso County Land Development Code, 1980, as amended.

BY: b4-16-0l

DATE

ﬂo n A. McCarty,\P.E. ;
COUNTY ENGINEER/DIRECTOR



SOARING EAGLES RESIDENTIAL
MASTER DEVELOPMENT DRAINAGE PLAN (MDDP)

Purpose

The purpose of this MDDP is to identify the existing runoff patterns, major drainage ways and drainage
facilities tributary to the Soaring Eagles Residential Development and to recommend drainage facilities and
improvements such as channels, detention ponds and major culvert locations required to facilitate the future
development of the site. This plan should serve only as a guide for future planming and design.  Site
specific design should be completed with individual drainage plans and reports at the time of
platting/development.

Summary of Data

The sources of information used in the development of this study are listed below:

l. City of Colorado Springs and El Paso County "Drainage Criteria Manual", October 1987, revised
November 1991,

2. Soil Survey for El Paso County, Colorado. U.S. Department of Agriculture, Soil Conservation
Service, June 1980,
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"Flood Insurance Studies for Colorado Springs and El Paso County, Colorado”, prepared by the
Federal Emergency Management Agency (FEMA), 1997

4, "Windmill Gulch Drainage Basin Planning Study", Wilson & Company, January 1991; revised
June 1991, Febroary 1992.

5. "Little Johnson/Security Creek Drainage Basin Planning Study", Simons, Li & Associates, April
1988,
6. "Peterson Field Drainage Basin Master Plan Update”, URS Consultants, Inc., August 1984.

General Location and Description

The Soaring Eagles Residential Development is located within the City of Colorado Springs, El Paso
County, Colorado, encompassing the south 1/2 of Section 36, Township 14 South, Range 65 West of the
6th P.M. (see Vicinity Map - Figure 1). The site is bound on the north by undeveloped land. on the cast by
Powers Boulevard, on the south by Drennan Road and on the west by Hancock Expressway. The total
development contains approximately 250 acres, the residential development contains approximately 85
acres, none of which has been developed to date.

Soaring Eagles will be a multi-use development consisting of open space, park, school, residential, business
park. hght industrial and commercial areas.

This MDDP is for the proposed residential areas only (Filings 1-4), but encompasses surrounding area to
3



show how the entire site is affected. The future areas to be developed surrounding Soaring Eagles
Residential will require additional MDDP’s and Final Drainage Reports as they are developed.

Soils

According to the Soil Survey of El Paso County Area, Colorado, prepared by the U.S. Department of
Agriculture Soil Conservation Service, the soils in the Soaring Eagles Development fall under two soils
classifications and two hydrologic classifications (see Soils Map - Figure 2).

The soils underlying the majority of the site are of the Blakeland Series (Soil 8) and classified under
Hydrologic Group "A", while a small area in the south central portion of the site is underlain by the
Truckton Series (Soil 93 & 96) and falls under Hydrologic Group "B". Hydrologic Group "B" was used
for calculation purposes.

Existing ground cover consists of well established native grasses over the entire site with a small stand of
deciduous trees at west central end of the site. A 36 acre site in the northeast corner was overlot graded in
1998. The land is currently being used for pasture,

Floodplain Statement

According to the Federal Emergency Management Agency (FEMA) Flood Insurance Rate Map (FIRM)
Panel #0804 1C0761 F a portion of the northern end of the site lies in a designated floodplain area along the
Peterson Ficld Drainage. A Letter of Map Revision (LOMR) has been approved (12/14/99} for a portion
of the site along Hancock Expressway due fo the installation of drainage/channel improvements. An
additional LOMR will have to be approved for the remainder of the drainage/channel improvements along
Hancock Expressway to Chelton Road to the west. The new LOMR will be submitted after initial
inspection of the channel improvements.

Drainage Criteria

The current City of Colorado Springs/El Paso County Drainage Criteria was utilized for this report. The
Rational Method was used for the on site areas. The majority of the areas are less than 100 acres. In the
Windmill Gulch Drainage Basin, the rational method was used to determine on site flows. The TR-20 flows
from the DBPS were used for the overall area reaching the proposed detention pond. The model should be
updated when a plan is determined for the airport property east of Powers Boulevard since this is the
largest contributor of runoff to the pond.

The development lies within three major Drainage Basins. The southeast portion of the site lies in the

Windmill Gulch Drainage Basin, The southwest portion of the site lies in the Little Johnson Drainage
Basin. The northern portion of the site lies in the Peterson Field Drainage Basin.

Drainage Characteristics

The site consists of gently rolling hills of well established native grass with slopes of 1-8%. The site
generally slopes from wnorth to south i the Windmill Guleh Drainage Basin area to the Drennan Road

culvert crossing at the southeast end of the site. In the Little Johnson Drainage Basin area, the site
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generally slopes from northeast to southwest to the Drennan Road/Hancock Expressway intersection, The
site generally slopes from east to west in the Peterson Field Drainage Basin area to a Hancock Expressway
culvert crossing west of the site. The drainageways consist of wide swales with well established vegetation.

HISTORIC DRAINAGE PATTERNS

A brief description of cach historic drainage basin for the site is provided in this section of the report. A
summary of peak historic runoff for the basins is depicted on the Historic Drainage Plan provided in the
appendix. The site has been divided into four on-site historical basins plus two off-site basins.

Historic Basin H-1.1 encompasses approximately 65.8 acres in the Peterson Field Drainage Basin along the
northern end of the development. Existing 5 year and 100 year runoff quantities of 37.8 cfs and 92.1 cfs
overland and swale flow to the northwest where the runoff combines with the flow from the Peterson Field
Drainage Channel. The runoff exits the site to the west and enters five parallel 607x46” CMP’s crossing
under the newly constructed Chelton Road. Much of the low lying area in this Basin is in a designated
FEMA 100 year floodplain.

Basin H-2.1 is in the Little Johnson Basin and currently overland flows to the northeast corner of Drennan
Road and Chelton Road (Hancock) The 60.6 acre basin has runoff of 26.8 cfs during the 3 year storm and
65 4 cfs during the 100 year storm, Currently the water builds up in a low area at the intersection then over
tops to the south along the east side of Chelton to the Bradley Road intersection. Currently, the street
section 1S over capacity.

Basin H-3.1 encompasses 31.9 acres of on-site land m the Windmill Gulch Drainage Basin in the south
central portion of the site. Runoff quantities of 17.4 c¢fs/42.5 ¢fs currently overland flow to a man-made
depression used for detention along the north side of Drennan Road. The runoff overtops the depression
and travels down the north side of Drennan Road into Bagin H-4.1.

Historic Basin H-4.1 covers the bulk of the castern half of the site and contains approximately 111.8 acres
between Powers Boulevard and Drennan Road. Runoff quantities of 35.2 cfs/136.8 ofs currently overland
and swale flow to the south where an existing 68" X 43" elliptical RCP crosses Drennan Road. A roadside
ditch runs along Powers Boulevard and Drennan Road on the cast and south ends of the Basin, collecting
runoff from the roadways and associated culverts. This Basin lies in the Windmill Gulch Drainage Basin.

According to the DBPS for Windmill Guich, there are two off site basins cast of Powers Boulevard. These
basins are shown as 60 and 62 m the report. The runoff from these two basins travel in a roadside ditch
along Powers Boulevard and Drenmnan Road mentioned above, combining with basins H-3.land H-4.1 at
the existing elliptical pipe crossing under Drennan Road. The total combined flows at this point are 50/230
cfs for the 368.5 acres. The flows appear low compared to the flows from H-4.1 due to the difference
between routing with the TR-20 model in the DBPS and the use of the rational method being used for this
site. The existing pipe under Drennan Road has a total capacity of approximately 190 cfs in its current
condition based on inlet control. The remaining portion of the 100 ycar flows overtop the roadway to the
south and contirtue south in a wide natural grass swale.



DEVELOPED DRAINAGE PATTERNS

A brief description of each developed drainage basin and proposed detention ponds is provided in this
section of the report. Proposed drainage conditions are described, including detention areas. A summary
of peak developed runoff for the basins is depicted on the Developed Drainage Plan provided in the
appendix. The site has been divided into three major drainage basins. All proposed major dranage
facilities are approximate and may vary with actual layout and design. As discussed previously, the site is
in three major drainage basins, Each major basin is described separately. Little Johnson has descriptors LJ-
| through LJ-8. Windmill Guich has descriptors WG-1 through WG-10 and Peterson Field 1s described
with PF-1 through PF-11.

With the development of the Residential Arcas included in this MDDP, there will be no impact on
downstream facilities and properties in the Little Johnson and Windmill Gulch Basins. The release of
developed runoff will be held to at or below historic levels through the use of temporary detention facilities
to be installed by the developer and maintained by the Soaring Eagles H.O.A. Development in the Peterson
Field Basin will release developed flows. The future areas to be developed surrounding Soaring Eagles
Residential will require additional MDDP’s and Final Drainage Reports as they are developed. Additional
issues, including the possible expansion of Drennan Road to a Freeway/Expressway have not been resolved
at this time, and will affect future ultimate drainage and regtonal detention facilities.

LITTLE JOHNSON

Approximately half of the Little Johnson Basin will developed into 6,000 square foot residential lots. The
area along Drennan Road will remain PIP with a commercial development at the northeast corner of
Drennan and Chelton, A portion of the future school site is located within the residential area of
development. Further study will be required when the City of Colorado Springs determines the location and
size of a future freeway for Drennan Road.

The total combined flows at the northeast corner of Drennan and Chelton are 98.2 cfs for the 5 year storm
and 1946 cfs for the 100 year storm (DP-3). This compares with historic flows of 26.8/65.4 cfs
respectively. A 4’ high by 6 wide concrete box culvert was proposed in the DBPS to be installed under
Drennan Road that would be outlet by a 5 high by 57 wide concrete channel along the east side of Chelton
to the south. Given the study of the Drennan Road Freeway taking place at this time with a possible
interchange located at Drennan and Chelton. The Soaring Eagles Residential Development is proposing a
4.5 acre-foot temporary detention pond be constructed on the commercial site until such time the site is
developed or the permanent outfall system is constructed. The temporary pond will be outlet with a 24”
HDPE pipe along the east side of Chelton approximately 1300’ to the existing 60” RCP crossing under
Chelton (Hancock). The additional flows at the 60” pipe under Chelton will not have an adverse affect on
the adjacent property. The peak flows will not increase significantly over the existing point discharge at the
pipe outlet. The 787 RCP crossing under the Fountain Mutual Canal will be installed with this development
to insure storm water does not enter the canal, The Canal crossing is shown in the DBPS (see figure
included in appendix) as being a reimbursable facility, All of the above facilities will be constructed with
the first development in the Little Johnson Basin.

The ultimate drainage system under Drennan Road and the outfall are shown in the DBPS as being
reimbursable against drainage fees. The uutial public systems within the project are not retmbursable
according to the DBPS. The Temporary pond and outfall are not reimbursable items.
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PETERSON FIELD

The northeast corer of this basin will be developed into a commercial / light industrial site. The northwest
corner will be commercial with the remaining area being approximately 6,000 square foot residential lots.
The commercial / industrial area to the east will flow to the northwest and connect to existing drainage
systems installed in 1998 with the partial improvements to Hancock Expressway by the City of Colorado
Springs. The area to the west will flow to the north and northwest to the proposed concrete lined channel
and concrete box culvert at the Windhover Drive (former Blake Drive) intersection with Hancock
Expressway. This channel and box crossing have been designed by URS and approved by the City in 1991

Inlet and piping systems will be designed with individual plats/developments to keep proposed streets
within capacity and discharge the runoff to the proposed Peterson Field Drainage Channel along the north
end of the Basin. All of the public facilities within the Peterson Field Basin are retmbursable.

WINDMILL GULCH

The southeast comer of this basin will be developed into office / light industrial sites, with the westcrn arca
being developed into 6,000 square foot residential lots. Inlet and piping systems will be designed with
individual plats/developments. The area will drain to the low area on the north side of Drennan Road where
a 20.7 acre foot public (regional) detention pond is proposed. According to the DBPS for Windmill Gulch
the total developed flows reaching the pond will be 440/780 cfs. The outlet rate is 240 cfs in the 100 year
storm. A 10°x10°drop inlet with a 5° diameter orifice plate will be installed in the pond and outlet by a new
84” RCP under Drennan Road. The detention pond and Drennan Road crossing will be required when the
office / light industrial areas are developed or the airport property to the east of Powers Boulevard is
developed, whichever is developed first. A temporary detention facility will be constructed with the third
filing of the single family residential to limit the developed flows to historic. The final design of the
detention pond and road crossing of Drennan Road will need to be done when the configuration of the
Drennan Road Freeway is finalized. The proposed detention pond will require approximately 7 acres of
land dedication under the proposed layout in the Windmill Gulch DBPS. Final acreage will be determined
when the pond is designed. The proposed detention pond will be owned and maintained by the City of
Colorado Springs when constructed.

There will be no adverse affect to the arcas downstream of Drennan Road with the development of the
residential property with the discharge being limited to historic rates.

The detention pond and 84” RCP crossing under Drennan Road are reimbursable against dramage fees.
According fo the DBPS, initial systems within the development are not reimbursable.



PROPOSED DRAINAGE FACILITIES

Following are the preliminary estimates of cost for the drainage facilities being proposed in the three major
basins. All permanent facilities proposed are public. Pipe sizes and inlet sizes are subject to final drainage
reports and street destgn.

LITTLE JOHNSON: Public Reunbursable

Deseription Quantity Unit Cost Total Cost
787 RCP 160 Lf. $200.00/1f $32.,000.00
78 Quitlet Structure I ea. $17.500.00/ea 17,500.00
487 RCP 60 LE. $100.001F 6.000.00
Subtotal $55,500.00
Engineering & Contingency (15%) - 8.325.00
TOTAL $63,825.00

LITTLE JOHNSON: Public Non-reimbursable

Description Quantity Unit Cost Total Cost -
427 RCP 530 L1 $61.00/1f $32,330.00
36" RCP 1,350 Lf. $51.00/1f 68.850.00
30" RCP 450 1. $40.00/1f 18,000.00
247 RCP 35011 $32.00/1f 11,200.00
18” RCP 350 Lf. $26.00/1f 9,100.00
Type | Manhole 3 ea. $4,200.00/ca 12,600.00
15" Inlet I ea. $5,500.00/ca 5,500.00
12° Inlet | ea. $4,200.00/ea 4.200.00
107 Inlet 3ea. $3,750.00/ea 11,250.00
8" Inlet 1 ea, $3,450.00/ea 3,450.00
6" Inlet [ ea. $3,100.00/ea 3,100.00
4" Inlet | ea, $2,850.00/ea 2.850.00
Temporary Pond | ea. $20,000.00/ca 20,000.00
24> HDPE outfall 1,500 If. $40.00/1f 60.000.00

Subtotal $262.430.00

Engincering & Contingency (15%) _39.364.50

TOTAL $301,794.50



PETERSON FIELD: Public Reimbursable

Description Quantity Unit Cost Total Cost
36" RCP 70 1f $51.00/1f 3,570.00
30" RCP 863 If $40.00/1f 34,600.00
24" RCP L12If $32.00/1f 3,584.00
18" RCP 410 If $26.00/if 10,660.00
Type 2 Manhole lea $2,100.00/ca 2,100.00
18 Inlet lea $5,800.00/ea 3,800.00
137 Inlet lea $5,400.00/ea 5,400.00
12" Inlet lea $4,200.00/ea 4,200.00
107 Inlet 4ea $3,750.00/ca 13.000.00
4" Inlet lea $2.,830.00/ca 2.850.00
Subtotal § 87,764.00
Engineering & Contingency (13%) 13.164.60
TOTAL $100,928.60
PETERSON FIELD: Hancock Expressway Public-Reimbursable
Description Quantity Unit Cost Total Cost
48" RCP 195 1f $71.00/1f $13,845.00
36" RCP 220 1f $51.00/1f 11,220.00
107 Inlet Jea $3,750.00/ea 11,250.00
RCBC (8°'x207) 65 If $210.001f 13,650.00
Cone. Channel 600 If $260.00/1f 156.000.00
Subtotal $205,965.00
Engineering & Contingency (15%) 30.894.75
TOTAL $236,859.75

Note: The facilities shown are on site. The channel and box culvert improvements have been designed
and approved by the City of Colorado Springs for Hancock Expressway.



WINDMILL GULCH: Public Non-reimbursable

Description Quantity
60" RCP 300 Lf
54" RCP 400 L1,
427 RCP 1030 L
307 RCP 500 Lf
24" RCP 400 L.f.
187 RCP 40 1.1,
Tvpe 1| Manhole 4 ea.
157 Inlet | ea.
127 Inlet 2 ea.
107 Inlet Jea,
6 Inlet | ea.
grass swale 2,100 1.f.

Note: The majority of the facilities shown above will be installed when the commercial / industrial ground
1s developed. Temporary detention will be provided for the residential development until the permanent

detention facilities are constructed.

WINDMILL GULCH: Public Reimbursable

Description Quantity
84 RCP 220 LE
Excavation-Pond 180,000 cy
QOutlet Structure | ea.
Dissipater 2 ea.

Unit Cost

$127.00/1f

$109.00/1f
$61.00/1f
$40.00/1f
$32.00/1f
$26.00/1f
$4.200.00/ea
$3,600.00/ca.
$4,200.00/ea.
$3,750.00/ea
$3.100.00/ca
$25.00/If

Subtotal

Engineering & Contingency (15%)

TOTAL

Unit Cost

$300.00/1f
$1.50/cy
$15,000.00/ea
$17,500.00/ea

Subtotal
Engineering & Contingency (15%)

TOTAL

10

Total Cost

$38,100.00
43,600.00
64,050.00
20,000.00
12.800.00
1,040.00
16.800.00
5 600.00
8.400.00
11,250.00
3.100.00
52.500.00

$277,240.00
41,586.00

—_——

$318,826.00

Total Cost

$66,000.00
270,000.00
15,000.00
35.000.00
$386,000.00
57,900.00

$443,900.00



DRAINAGE, BRIDGE and POND FEES

The Soaring Eagles Development fies within three Major Drainage Basins. The Drainage. Bridge and Pond
Fee for Windmill Gulch. Little Johnson, and Peterson Field are listed below. No Fees are required with the
approval of this report, fees will be paid at the time of final platting individual phases. The 2001 Drainage,
Bridge and Pond Fees for these basins are listed below:

Windmill Gulch - Drainage: $ 7932/ac.
Bridge: § 161/ac.
Pond (land).  $ 1451/ac.

Lattle Johnson - Drainage: $ 7525/ac.
Pond {Jand}: $§ 383/ac.

Peterson Field - Drainage: $ 7276/ac.
Bridge: $ 337/ac.

CONCLUSION

The Soaring Eagles Residential Development is in compliance with the Draiage Basin Planning Studies
for the respective basins. The development of this project will not present an adverse effect on downstream
properties.
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Gary L. Steen, P.E.

487 Anaconda Dr,

Colorado Springs, Co. 80919
719-598-6107

February 12, 2001

Rockwell-Minchow Consultants, Inc.
1873 Austin Bluffs Parkway
Colorado Springs, Co. 80918

Attn: Mr. Dennis Minchow

Re: Soaring Eagles Development Master Drainage Plan

Dear Dennis:

This letter is being submitted on behalf of Fountain Mutual Irrigation Co. (FMIC)
with respect to the referenced project. We have received your master drainage plan
for this project on January 18, 2001 and offer the following comments pertaining to
our review.

The proposed project is located at the northeast corner of Hancock Expressway and
Drennan Road. The property is to be developed as residential and commercial uses.
The property lies within three (3) designated drainage basins as established by the
City of Colorado Springs and El Paso County. The southwesterly portion of this
project lies within the Little Johnson Drainage Basin. Itis this basin that affects the
existing FMIC canal system located to the south and west of this project.

The Little Johnson Drainage Basin Study as prepared by Simons, Li & Assoc. in
April of 1988 addressed the drainage in this basin as it affects the existing FMIC
canal system. This plan called for a pipe to be installed beneath the canal system to
prevent surface stormwater runoff from entering the canal system. Your proposal is
consistent with the Drainage Basin Study, namely crossing beneath the canal with a
78" diameter concrete pipe (RCP).

FMIC takes no exception to this drainage proposal to cross beneath the canal system
with a concrete pipe. Final plans and specifications will need to be submitted to this
office for approval by the FMIC Board of Directors. FMIC will not be responsible to
obtain the necessary easements or agreements both upstream and downstream of the
proposed canal crossing with this storm pipe.



FMIC appreciates this opportunity to be involved in the preliminary planning for this
project. Please review this information and feel free to contact this office if you
should have any questions.
Sincerely,
é)
— . CA
Gary L. Steen, P.E.

Ce;: FMIC
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RECOMMENDED AVERAGE RUNOFF COEFFICIENTS AND PERCENT IMPERVIOUS

- LAND USE OR N
E!BEBQE.QH&B&QIEBI&IIQ& o IHEEB!IQHE
Business

Commercial Areas 95 -

Neighborhood Areas 70
Residential

1/8 Acre or less 65

1/4 Acre T 40

1/3 Acre 30

1/2 Acre 25

1 Acre 20
Industrial

Light Areas 80
Heavy Areas 90
Parks and Cemeteries 7
Playgrounds 13
Railroad Yard Areas 40
Undeveloped Areas
Historic Flow Analysis- 2
Greenbelts, Agricultural
Pasture/Meadow 0
Forest ) 0
Exposed Rock loo
Offsite Flow Analysis 45

TABLE 5-1

PERCENT

(when land use not defined)

Streets
Paved
Gravel

Drive and Walks
Roofs
Lawns

* Hydrologic Soil Group

9/30/90

100
80

100
90

e

Ny

lic!l .

FREQUENCY -~ ..
A&B*  C&D* :
Samdy  <lay
0.0 0.90
0.75 0.75 . B(
0.60 0.70 ° 0.70 0.80
0.50 0.60 0.60 ~0.70
0.40 0.50 . 0.55. 0.60
0.25 0.45 0.45 0.%5
0.30 0.40 0.40 0.50
0.70 0.70 0.80 0.80
0.80 0.80 0.90 0.90
0.30 0.35 0.55 0.60
0.30 0.35_ 0.60 .0.65
0.50 0.55 0.60 0.65
0.15 0.25 0.20 0.30
0.25 0.30 0.35 0.45
0.10 0.15 0.15 0.20
0.90 0.90 0.95 0.95
'0.55 0.60 0.65 0.70
0-90 0-90 0.95 0-95
0.80 0.80 0.85 0.85
0.90 0.90 0.95 0.95
0.90 0.90 0.95 0,95
0.25 0.30 0.35 0.45



DRAINAGE CRITERIA MANUAL RUNOFF

WATERCOURSE SLOPE IN PERCENT.

a 2 3 .5 1 "2 3 5 10 20
VELOCITY IN FEET PER SECOND :

FIGURE 3-2. ESTIMATE OF AVERAGE FLOW VELOCITY FOR
USE WITH THE RATIONAL FORMULA.

# MOST FREQUENTLY OCCURRING “"UNDEVELOPED"
LAND SURFACES IN THE DENVER REGION.

AEFERENCE: “Urban Hydrolagy For Small Watersheds™ Technical
Release No. 55, USDA, SCS Jan. 1975.

5-1-84 -
URBAN DRAINAGE & FLOOD COKTROL DISTRICT




- - 0.5 _0.33
T 1.87 (1.1 = ¢ )L '° 8

C = adjusted runoff coefficient forkten-year flow;
L = length of ov;rland flow in feet;
S = slope of flow path in percent; and

T, = travel time in minutes
. Times of concentration calculated for fully developed land use
should not be less than five (5) minutes to avoid the oversizing -
‘of inlets, storm drains and open channels. W

Aould no X " M = . o pped

20. QI €8S PDELOLC 3 a ] X Z1elm ol d - = = '11'.
- . Beyond these distances, gutter flow or channel flow
velocities calculated by Manning’s Formula must be used. Refer
to Section III for discussion on Manning’s Formula.

Storm Drain or Road Gutter Flow

Travel time through a storm drain or road gutter system to an
" open channel is the sum of travel times in each individual
component of the drainage system between the uppermost inlet and
. the outlet. In most cases, average velocities can be used
without a significant 1loss of accuracy. ~During major storm-
events, the sewer system may be full and additional channel flow
may occur, generally at a significantly lower velocity than the
flow in the storm drains. By using the average conduit size and .
the average slope (excluding any vertical drops in the system)},
the average velocity can be estimated using Manning’/s Formula.

Since the hydraulic radius of a pipe flowing half full is the
same as that for a pipe flowing full, the respective velocities
are equal. Therefore, travel time may be based -on the pipe
flowing full or half full. The travel time through a storm sewer
is computed by dividing the length of pipe by the average
velocity of flow. '

Channal ¥low

The travel time for flow in an open channel can be determined by
using Manning’s formula to compute average velocities. Bankfull

velocities should be used to compute these averages. Channels
may be either natural or in an improved condition.
Exapple 1

A model urbanized drainage basin is shown on Figure 5-3. Three
types of flow exists from the furthermost point of the basin to
the outlet. compute time of concentration (tc) based on the
following data:

9/30/90
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2001 DRAINAGE, BRIDGE AND POND FEES -- CITY OF COLORADO SPRINGS

Code Drainage " Bridge Pond Fees/Acre

No. Basin Name Fee/Acre Fee/Acre Land Facilities
01 Sand Creek 1995 $6,714.00 $400.00 $427.00 $1498.00*
02  |Spring Creek 1977 $5,974.00
03 Tzmpleton Gap 1977 $3,939.00 4.0
04 Douglas Creck 1981 $7,244.00 $160.00
05 19th Street 1964 $2,269.00
06 Pope's Bhf 1976 $2,307.00 $394.00
07 Camp Creek 1964 $1,277.00
08 Peterson Field 1984 $7,276.00 $337.00
09 South Rockrimmon 1976 $2,708.00
10 Pulpit Rock 1968 $3,819.00
11  |DryCreek ' 1966 $3,285.00

12 |North Rockrimmon 1973 $3,465.00
13 Cottonwood Creek** 2000 $7,400.00 $637.00
14 Miscellancous n/a $6,703.00
15 Mesa 1986 $6,023.00
16 21st Street 1977 $3,465.00
17 Bear Creck 1980 $2,229.00 $209.00
18 Southwest Area 1984 $7,541.00
19 Windmill Gulch 1991 $7,932.00 $161.00 | $1,451.00
20 Black Squirrel Creek 1989 $7,899.00 $902.00 $373.00
21 Monument Branch 1987 $5,321.00 $421.00
22 Middie Tributary 1987 $3,938.00 $532.00
23 Liitie Johnson 1988 $7,525.00 $583.00
25 Big Johnson, Crews 1991 $8,624.00 $708.00 $114.00
26 Fishers Canyon 1991 $7.224.00 $562.00

Notes for 2001 Fees:
All Drainage, Bridge and Detention Pond Facility Fees are increased by 5% over 2000 (incl. 1% increase due to underestimation of
2000 fees and 4% increase for 2001 fees); 1/09/01 City Council Resolution.
Land Fees are based on the Park Land Dedication Fee of $36,400.00 per acre for 2001.
*Detention Pond Surcharge:
Pond #1 (per Springs Ranch/U.S. Home Agreement) = 3988.00/acre
Pond #2 (per Ridgeview MDDP) = §750.00/acre

** 2000 Cottonwood Creek Drainage and Bridge Fees were amended and the Detention Pond Fees were eliminated by City Council
Resolution on 7/11/00. The $6714/ac. drainage fee consists of $5215/ac. for capital improvements and $149%/acre for land; the two
components will be annually adjusted using different standard procedures but combined together for collection purposes. The $6714/ac.
drainage fee includes $372/ac. to be paid to the City in cash for cost-sharing of improvements as outlined in the Drainage Basin
Planning Study. 2000 Cottonwood Creek Drainage and Bridge Fees were increased by City Council Resolution on 11/28/00, Drainage
Fee = $7037/ac., Bridge Fee = $606/ac. 2000 Drainage Fee increased by $36/ac. to $7073/ac. by City Council Resolution on 1/9/01.
The 2001 Cottonwood Creek Drainage Fee = $7400/ac. with $5853/ac. for capital improvements (incl. §391/ac. to be paid to the City in
cash) + $1547/ac. for land. .

2001 fees.xls, 1/09/01
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1093

i45. 6
i5E-
2559
322,/

18"
24"
30"
ki
42

48"

50

66"

1%
113 (6.6)
243 (8.1)
441 (9.5)
71.8 (103)
1082 (10.8)
154.5 (11.2)
2105 (11.5)
2802 (11.7)
361.2 (11.8)

455.6 (12.0)

2%
160 (93)
344 (11.2)
624 (13.4)

101.5 (14.6)

1531 (153)
2185 (15.8)
299.2 (16.2)
3962 (16.5)
5109 (16.7)
6443 (17.0)

3%
19.6 (11.4)
422 (13.7)
764 (16.4)
1243 (17.8)
187.5 (18.7)
2676 (19.4)
3664 (19.8)
4853 (202)
6257 (205)
7891 (208)

CONCRETE PIPE

Capacity (Velocity)

9% 5%
226 (13.2) 253 (14.7)
487 (15.8) 544 (17.6)
88.2 (19.0) 98.7 (21.2)
143.5 (20.6) 160.4 (23.0)
2165 (21.6) 2420 (24.2)
309.0 (22.4) 345.5 (25.0)
423.1 (22.9) 4730 (25.6)
5603 (23.3) 626.5 (26.1)
7225 (23.7) 807.8 (26.5)
9111 (24.0).

6%

2.7 (163)
596 (193)

1083 (23.2)
175.8 .(25.2)
265.1 (26.5)
378.5 (274)
518.2 (28.1)
686.3 (28.6)

884.8 (29.0)

jo187 (268) 11159 (29%)

7%
209 (17.4)
644 (20.9)
1168 (25.1)
189.8 (27.2)
2863 (28.6)
408.8 (29.6)
559.7 (30.3)
741.2 (30.9)

955.7 (31.3)

12053 (31.7)

8%
32.0 (18.6)
68.8 (22.3)
124.8 (268)
2029 (29.1)
306.1 (30.6)
437.0 (31.6)
588.3 (32.4)
792.4 (33.0)
1021.7 (33.5)

12886 (33.9)



RESIDENTIAL STREET (34° Flowline to flowline)
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interim Release October 12, 1994
City of Colorado Springs

Use this graph to determine the aliowable street capacity per side,

initial storm, for
the typical street section using a 2% crown.



COLLECTOR STREETS {Major and Minor}
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Interim Release October 12, 1994
City of Colorado Springs

Use this graph to determine the allowable street capacity per side, initial storm, for
the typicat street section using a 2% crown. No flow may cross the crown.
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Rafer 1o the FLOOD INSURANCE RATE MAP EFFECTIVE DATE shown
on this map to determine when actuarial rates apply to structures in
20n8s whare elevations or depths have been established.

To determine if flood insurance is available, cantact.an insurance agent.or
caliths Naticnal Flood Insurance Program at (800] 638-6620.
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APPROXIMATE SCALE IN FEET
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Federal Emergency Management Agency
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CHANGES ARE MADE IN DETERMINATIONS OF BASE FLOOD ELEVATIONS FOR THE
CITY OF COLORADO SPRINGS, EL PASO COUNTY, COLORADO, UNDER THE NATIONAL

FLOOD INSURANCE PROGRAM

On March 17, 1997, the Federal Emergency Management Agency identified Special Flood Hazard
Areas (SFHAs) in the City of Colorado Springs, El Paso County, Colorado, through issuance of a
Flood Insurance Rate Map (FIRM). The Mitigation Directorate has determined that modification of the
elevations of the flood having a I-percent chance of being equaled or exceeded in any given year (base
flood) for certain locations in this community is appropriate. The modified base flood elevations

(BFEs) revise the FIRM for the community.

The changes are being made pursuant to Section 206 of the Flood Disaster Protection Act of 1973
(Public Law 93-234) and are in accordance with the National Flood Insurance Act of 1968, as amended
(Title XIII of the Housing and Urban Development Act of 1968, Public Law 90-448), 42 U.S.C.

40014128, and 44 CFR Part 65.

A hydrau!ic analysis was performed to incorporate channelization of Peterson Field Drainage from
construenon of two 8-foot by 9—foot concrete box culverts under Powers Avenue approxunately
3,300 feet upstream of Hancock Expressway and two 8-foot by 9-foot concrete box culverts under
Zeppelin Drive approximately 5,200 feet upstream of Hancock Expressway. This has resulted in a
revised delineation of the regulatory floodway, a decrease in SFHA width, and decreased BFEs for the
revised reach of Peterson Field Drainage from just upstream to approximately 6,500 feet upstream of
Hancock Expressway. As a result of channelization, the base flood and floodway are contained in the
engineered channel from approximately 2,000 feet upstream to approximately 6,500 feet upstream of
Hancock Expressway. The table below indicates existing and modified BFEs for selected locations
along the affected lengths of the flooding source(s) cited above.

Existing BFE Modified BFE

Location (feer)* (feet)*
Approximately 1,300 feet upstream of Hancock Expressway 5,962 5,960
Approximately 1,700 feet upstream of Hancock Expressway 5,967 5,963
Approximately 2,000 feet upstream of Hancock Expressway 5,972 5,965

*National Geodetic Vertical Datum, rounded to nearest whole foot

Under the above-mentioned Acts of 1968 and 1973, the Mitigation Directorate must develop criteria for
floodplain management. To participate in the National Flood Insurance Program (NFIP), the
community must use the modified BFEs to administer the floodplain management measures of the
NFIP. These modified BFEs will also be used to calculate the appropriate flood insurance premium
rates for new buildings and their contents and for the second layer of insurance on existing buildings

and conients.
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Upon the second publication of notice of these changes in this newspaper, any person has 90 days in
which he or she can request, through the Chief Executive Officer of the community, that the Mitigation
Directorate reconsider the determination. Any request for reconsideration must be based on knowledge
of changed conditions or new scientific or technical data. All interested parties are on notice that until
the 90-day period elapses, the Mitigation Directorate's determination to modify the BFEs may itself be

changed.

Any person having knowledge or wishing to comment on these changes should immediately notify:

The Honorable Mary Lou Makepeace
Mayor, City of Colorado Springs

P.O. Box 1575

Colorado Springs, Colorado 80901-1575
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BASE FI.OOD ] -
FLOODING SOURCE FLoon v WATER SURFACE ELEVATION
SECTION MEAN
CROSS SECTION DISTANCE' m ﬁme t:ilé?r:; REauLATORY WITHOUT FLOGOWAY YT FLOODWAY MEREASE
FEET) SECOND) (FEET NGV
Peterson Field Drainage
(Cont'd) Revised Data
AA 1,858 | 60 324 7.6 5,957.0 5,957.0 5,957.0 0.0
AB 12,655 70 301 8.2 5,963.5 5,963.5 5,963.5 0.0
'Feet Above Confluence With Sand Creek REF I-ECT |-0 MR
DATEDCEC 1+ B9
FEDERAL EMERGENCY MANAGEMENT AGENCY |:.'|_00DWAY DATA '

EL PASO COUNTY, CO
AND INCORPORATED AREAS

PETERSON FIELD DRAINAGE
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Hydrolog y

Location:

Area; ___ G0 G __ _Ac .

Soil or Landuser___ &
Runoff Coefficient, C: '
Area Zong Ca 100 %Area
Posmsper o.z5 A\ . 99
_SrReet 0.90 _ .55 L
Composite: _Cx. ©.26 Cl00;  0.36 100%
Time of Concentration: Te, In minutes:
Travel Tvpe L) 8 (%) vips) . Te
Ooptsan 20 2 40

Seuhg s Lyeo - 487 2.8 2.3

. | Te Total 4. 3
Intensity, I (inches/hr) from Fig 5+1 . ' '

L 4.2 inhr 1100: 3.0 infhr
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Hydrology
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\
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Travel Type L) s(%) . vibs) Te
Lucecany — Goo 3 2210
_SAs 204 A 2.5 )

. N T : &
Intensity, I (inches/hr) from Fig 5-1 ¢ Total: 318

s 2.3 in/hr
Peak Flow; Q=ClAin¢cls

Qe 328  cofs

in/h

Q100.  22.} cfs




Hydroloyy

Area: __ 319 Ac.

-

LOC&?[OH:MM

Soil or Landuse:,

Runoff Cosefficlent, C:

Ama Zone cs cio0
iA;?‘gZ& 0—25’ 012{ * 9?
_STRCaT 0.5 0.5¢ L
Composite: _Cx. 0-26  G100: £ 36 100%
Time of Concentration: Te, In minutes:
Travet Tvpe L) s(%) __ vifps) . Tc
O ysneprm 2000 2.5 3 6-2
, _ Te Total: 36, 2
ntensity, I (inches/hr} from Fig 5-1 . - '

= 2.4 infhr [100; 3.9 in/hr
’eak Flow: Q=ClAincfs

Qe /2. Y cfs - Q100 72,5 cfs

Intensity, I (inches/hr) from Fig 5-1

Hydrology

Location: Wesomies. Gogces (ST ORIC s/
Area: /{18 ___Ac
Soil or Landuse.___&
Runoff Coefficient, C:
Area Zor s c100 %Area
- Pasruse ©-25 XXs 29
SIREET 250 2.5% /
Composite: _C.r. ©.26 €100: @.3C 100%
Time of Concenlration: Tc, in minutes:
Travel Tipg L) s(%)  vips) Te
Lugreang 2200 2.5 32¢.7
{200 5 7 )

Seub e

Tc Total:_¢/. ¥

s _ A ) in/hr 1100; 3.9 in/h
Psak Flow: Q=ClAincfs
Qe S5 2 cfs QI100:  73L.8 cfs




HYdfOln.gy '
Location:___ £ 3~/

Area: ___ 8. &S ~__Ac
Soil or Landuse:__[R

Runoff Coefficlent, C:

Ares Zone Cs croo . S%Ama
Yeioeanan QL0 2.20 200
Composite: Q.s:. @0 C100: ©.70 - j00%
Time of Concentration: Te, in minutes:

m L) 8 (%) v {fps) _Te
Lhcria-g zzo 2% 0.2
Gurnesg 2¥0 4 28 99

 To Total:_/S./.
Intensity, I (inches/hr) from Fig 5-1- . ' '

e 39 __ihe [0 S.&  infr
Peak Flow: Q=CIlAincfs
Qe 22. & cfs

Hydrology |
Location___ £3-2

Area: __ 986 __ Ac
Soil or Landuss.__BR

LY

Runoff Coefficient, C:

Area Zone cs C100 % Area
_Resipamrrae Do ©.20 fo0
Composite: _C5. ©.e0 . CI100: .20 100%

Time of Conceniration: Tc¢, in minutes:

Travel Tipe Ll s(%)  vibs) Te

OQERtbnm pu(=Ye) 2 0.5

Lou7Te 240 ASA RN
Tc Total: /4.9

Intensity, I (inches/hr) from Fig 5-1
| s 2z infhr & /s in/h
Poak Flow: Q=CiAincfs
Qe 2.3 s

Q100: /9.7 cfs

Fa - B-Sw0o



Hydro. . gy
Location: LX-32 -
Arsa: 8.99 Ac. -

Soil or Landuse:___I3

Runoff Coefficient, C:

Ama Jone Cx c100
}ZES 4 X7 w) @20 Le0
Composite: _Cx. _©. (0 C100; ®.20 100% -
Time of Concentration: Te, In minutes:
Tavel Tipe L) s(%)  vist . To
& o . 209

CourTen B0 2 35 3.8

_ T 272
Intensity, I (inches/hr) from Fig 51 . ¢ Yotak.

Ls 2.9 inht Hoo. 8 in/hr
Peak Flow: Q=ClAincls

Qe /8.5 dfs Qi00; _36.5  ¢fs

Hydrology
Location: (3¢

Area. _0.727 Ac.
Scil or Landuse:;___R

A

Runoff Coefficient, C:

Ama Zona (o5 c100 % Area
_STR=ET. ©.%0 o .93 8o
Lownscars ©.25 (A Ze
Composite: _C.5. ©,22 Cl00: 083 100%

Time of Concentration: Te, in minutas:

Trave! Tipe L) g (%)} v fis) Te
_Ouerlarcd 20 4 AA

Gourtter 220 4 2y L.
Intensity, | (inches/hr} from Fig 5-1 To Totat

> ' f/_':/ infhr 1100 77 in/h
Peak Flow: Q=ClAincfs
Q
< 2, (o cfs Q100: Y9 cfs




Hydrc. gy
Location: L3-FX ‘
Area: 4. 4/ Ac. -
Soil or Landuse.___[&

Bunoff Coefficient, C:

Area Zorg Cs cro A
STREET 290 0.58 L
Secslon e .25 o8S 98"

C100; ¢ &6 100%._

Composite: _Cx & 26

Time of Concentration: Te, in minutes:

Trave! Type L) 8(%) v {3l Tc
Overlanad Soo ' 3 42
To Total: 222

Intensity, I (inches/hr) from Fig 51 .
is 2.5 ___inhr © Hog 6o in/hr
Peak Flow: Q=CiAincfs

Q¢ 2.8 cfs Q100: 248 s

Hydrology

Location: L-?Q
Area: 2.8 Ac.
Soil or Landuse:_1

Al

Runoff Cosfficient, C:

Arsa Zona cs 100 % Area
s7Ree .90 0,95 )
fRie- 0.25 o8y 73]

Composite: _Cs.@&¢ €100 0. 49 100%

Time of Concentration: Te, in minutas:

Jravel Tipe x/) s{%) v (fbs) Te

_Qu.llcii:d M.

Te m
Intensity, I (inches/hr) from Fig 5-1 Total:_pa/a

s — 2 in/hr 1100 20 in/h

Peak Flow: Q=CIAincfs

Qx 2l cfs Q100: 6.8 cfs




Hydrc. gy
Location:___£es="7 - |
Area: 2.23 Ac. L
Soil or Landuse:__IX
Runoff Coefficient, C: . '
Araa Zong cs c100 | - %Area.
Len i b 0.2 __¢. 8o : 700

Composite: C:. ¢ 20 ¢100; £.80 100%
Time of Concentration: Tc, In minutes:
Trave! Type LiR) 8(%) vips) . Te
—Ouer faced 300 A £6:3
_Swley 200 2 = 39
Intensity, I (inches/hr) from Fig 51 . Te Total:J_ZZ_
e 35 v 1100 Lo in/hr
Peak Flow: Q=CIAincfs
Qe /%0 cfs Q100 272.2 ofs

Hydrology
£.3-8

Location:

Area: 4.0 Ac.

Soll or Landuse:__ R

A

Runoff Coefficient, C:

% Area

Amalong cs C100
.80 )

_Toowsrmiac  0.2Q

Composite: _C.5.. _©0.20 C100: O 80 100%

Time of Concanlration: Te, in minutes:

Travel Type L) $(%) ___v(bs) Te
Luer lac/ 300 0.2
— S o0 2 3.3
Intensity, I (inches/hr) from Fig 5-1 Tc Total:_z3.¢

s 26 in/hr 100 4.+ o

Peak Flow: Q=CIAIn cfs

Q100: 6-8.5 Cfs

S



Hydro. gy | , o Hydrology
Location: VP-Z brrng  Tormosam

Location: DP- 1 (et a
. ; . Area: 221! Ac.
Area: 23] Ac. Soil or Landuss:,__T&

A

Soil or Landuse: N
Runoff Coefficient, C:

Runoff Coefficient, C: .
Area Zong (o c100 | % Azg___ AzaZong_ ' Cs 100 | % Area
L3-3 (a84) 0G0 .20 . sY _& -1 (845) .60 0,20 29
L3y (emn) e 082 < Ly (wg) oeg ©,29 22
L3-S (so8) ©36 ' X Y} £5-6 (085} & _089 <

' - LIy (2 edo o 8o 25"
Composite: _Cx. Q.67 Ci100; @727 __100% Composite: Cs. @69 C100: @76 100%

Time of Concentration: Tc, In minutes: Time of Concentration: Tc, in minutss:

Travel Type L) ef%)  vifps) . Te Travel Tvpe Luit) s(%)  viks) Te
(3-3 | ) £L3-2 £6.9 le-§
?104 43 s /2 Pipe ¥ ¢ & 4y
o Tc Total: /5.9 . | -
Intensity, I (inches/r) from Fig 51 . - ‘ ' Intensity, I (inches/hr) from Fig 5-1 To Total £.3
Peak Flo w: Q=ClAincfs Peak Flow: Q=CIAin cfs
Qe 326 - cfs Q10028 | ¢ -
L. 253 cfs Qs 39  cfs Q100 82/ s

§-3-®



Hydrology

Hydro..gy . |
Location: OP-3 lrrne M ;?g:f*’b”f v
rea: 0.3 Ac. g " Soil or Landuse: '
Soil or Landuse: B . b :

Runoff Cosfficient, C: Runoff Cosfficient, C:

Areg Zond ce C100 | : %A;@__ Area Zone Cs C100 % Area |
DP-1 (M%) 96) 2.2 » _28

ne-z (220 QouY @26 &4

LI-8 (jyoy) ©70 080 28

Composite: _C.x. A7 100 &27 100% Composite: _Cs- G100; 100% .

Time of Concentration: Te, In minutes: Time of Concentration: Te, in minutes:

Travel Type L s(%)  vips . To Tmvel Tipe L) $(%) _ v(ps) Te
OP-2 /5.3
Pird 820 LS 5 ' z?
Intensity, I (inches/hr) from Fig 5:1 . Ta Total £f Intensity, I (inches/hr) from Fig 5-1 | ToTotal____
e 279 ___inhr oo 3.0 infhr - is in/hr 1100: . .
Peak Flow: Q=CiAincfs | Psak Flow: -O' =ClAincfs | -

Q¢ ?8.2 ¢ls Qi00; /%4 6 cfs Qs cfs Q100: f
: cfs
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Hydrole  y
Locatlon:__CF=-1
2.25

Area:
Soil or Landuser___5

Ac. -

Runoff Coefficient, C:
Aeg Zore Cx

Comm/ g 2. 723

C100_ ' - %Area
o8 . /00

Composite: _Cs, ©.-25  c100: O 80 100%

Time of Concentration: Te, in minutes:

Travel Type L) (% vibs . Tc
COueneansp Jog 25 89
Lo r7CEn 8o 287 32 A Z__

Te Total_ 2.6

ntensity, | (inches/hr) from Fig 5-1 .

Ls 23 in/ar 1100 %.2 in/hr

‘eak Flow: Q=CIlAincfs ‘
Qe 277 cfs - 10Q; _So - f

Hydrology

Location:___PE-2 4
Area: /.0 Ac.
Soil or Landuse:__ R

\

Runoff Coefficient, C:

AmaZone s c100 %Area
SrRecr. ©-59 2.9 Fo
Lesaseare D22 Q34 0

Composite: _Cux. @. 8% C100: 0,87 100%

Time of Concentration: Te, in minutes:

Travel Tvpe L) s(%) v (ips) Te
Luczhearn 290 2 29
—Caurrzo 250 3 v 4 %9

Intensity, I (inches/hr) from FTg 5-1 To Total
s _ /Y in/hr 1oy 26 in/h
Peak Flow: Q=ClAincfs

Qs 38 s R, ¢



Hydrolo, /

Location:_?F-28 _

Area: <. %6 Ac. -

Soil or Landuser___&3_ -
Runoff Coefficient, C: |
AreaZons cs (03 ]+.+ S - %Area
Comm/Iuo oy o8 go
Sracar _O.%0 0.95 pid
_Larg Se v o ¥4 4 0.38 - 5
Composite: _Cs. 8,23 c100: ©.80 100%

Time of Concentration: Te, In minutes:

Imvel Tipe L) s(%) v . To
Cugacsnm A-T) 2.3 ‘ ﬁ_,,.
—(outter ysO 3 - ¥ 49
ntensity, | (inches/hr) from Fig 541 . Te Total: /043
e 70 inhr 1100: 6. B i
‘eak Flow: Q=ClAincfs |
Qe /2.9 dfs Q00 32,4 cis

Hydrology |

Location:___PF-3
8%

Area. Ac.

Soil or Landuse;__(&
Runoff Coefficlent, C:
Area Zone’ cs c100 % Area
Comm/Twg 0T 2.30 200

Composite: _Cx. &.35 C100: O.£Q

100%

Time of Concentration: Te, in minutes:

Travel Tipe daifl (%) vifs) e
Lugniang 300 Lo
—Curhtn tseabus 8O0 A 3 A
Intensity, | (inches/hr) from Fig 5-1 To Total: £

s 3ée in/hr oo, ./ in/h
Peak Flow: Q= ClAin cfs

Qe 238  cfs Q100 ¥3.4 ofs




Hydro.. gy
Location:___ PF-4
Area: /.25 Ac. .t

Soil or Landuse:__I3

Runoff Coefficlent, C: |
%AEa

Araa Zone cs C100

_STReEe T o. 50 095 : FO
Larpscares 023 235 z0
Composite: _Cs. ©. 22 €100 Q.83 100%
Time of Concentration: Tc¢, in minutes:

Travel Tipe L) 8(%) v (ps) __Te
Lleniamd 20 Z 5.7
Gorrer Yo 2 Z 28

Tc Total: 3.5~

Intensity, I (inches/hr) from Fig 5<1 .
s 36 inhr 100 ./  injhr

Peak Flow: Q=CiAincfs

Qe 3.5 ¢fs Q100: 6.3 cfs

Hydrology

Location: _VPE-S
Area: 868 Ac.
Soil or Landuse: 5

A

Runoff Coefficient, C:

Area Zone Cs c100 %Area
2:’5 \ DEw /A ©.40 .20 /00
Composite: _Cs. ©.2 C100. © 20 100%
Time of Concentration: Tc, in minutes:
i) s (%) v(ips) T¢
220 Z 273

Irvel Tipe
(A x=ReAnsg
Lo rrel &60 A8 2SS s 37

Intensity, I (inches/hr) from Fig 5-1 Te TOtah__LM
s 33 in/hr in/h
Peak Flow: Q=ClAincfs
Qs /2.2 cfs Q00 340 cfs

CEusg o



Hydrology

Location____PF-7
Area: 203 Ac.
Soil or Landuse;__ B

A

Runoff Coefficient, C:

Hydre. .gy
Location:__ PF-G :
Area: 5.77 Ac. -
Soil or Landuse:__

Runoff Coefficient, C: ‘

Amsa Zono C& £100 o4 Area

Kes - 0.6 .70 ¥
Pari .30 0.55 52

Composite: cQ 099 C100. 0.2 100%.

Time of Concentration: Te, in minutes:

Iml_‘r,@ LiR) $ (%) v (fos) Te
Ooeliana 300 LB L8,/
StIALE 250 2.8 3 4
Gurrep zZ 00 YA Ll

Te Total: L/_Z_

Intensity, 1 {inches/hr) from Fig 51 . ' '

s 2.7 __inhr 1100: S.O in/hr

Peak Flow: Q=CIAincfs

Qe 7. % ofs Qiog: 717.7  cfs

Amafong cs C100 % Area
Eess persring .00 .20 /00
Composite: _C5.G.60 €100 ©.90 100%
Time of Concentration: Te¢, in minutes:
Travel Tipe i) s (%)} v (ps) Te
OVER LA 350 Z.s 2
Lt P ST e
Tc Total:_s2. %

Intensity, I (inches/hr) from Fig 5-1
ls 32 in/hr Hog L2z infh

Peak Flow: Q=ClAincfs

Q< G 7. ofs Q100: /3.2 cfs

e, 8-1-0



Hydrology

Hydrc. . ' - :
4 9 ~ -~ Location: PE9
Location: P2 : : Area: L9927 Ac.
Area; ggt . _Ac . Soil or Landuse:_&
Soil or Landuse:____ R \
ont. C Runoff Coefficient, C:
Runoff Coefficient, C: | ) _ i | e 1o i en
ca e ; e .00 .70 /00
STREeT 0.90 0.9 73
Seroos. O.lo 220 \Wi

Composite: Q.s-_; 023 cl100: O, 8! 100% Composite: _Cs. 60O C100: .20 100%

Time of Concentration: Te, In minutes: Time of Concentration: Te, in minutes:

Travel Type L) s(%) v . To Trave! Type Lt} s(%) (s} Te
(Ocpeang /30 [ 8.5 (Desp ehmen, 200 Z £0.5
Gote. [Zeo 23 7.y 8 ' Coutter 2030 4 2 S5

Tc Total_/¢ & i ) | Tc Total:_J6.¢

Intensity, I (inches/hr) from Fig §1 . ' - Intensity, | (inches/hr) from Fig 5-1

e 33 e [100; St in/h Dl =23 in/hr A in/h
Peak Flow: Q=CIAIncfs Psak Flow: Q=CIlAincfs
Q¢ 2.0 ___cfs Q100; 3.7 _ cfs Qe (28 cfs QI00: 28" ¥ ofs

87w



Hydro._gy
Location: PE-/0
Area: /9 25 Ac. -

Soil or Landuser__ &

Runoff Coefficient, C:

Sefrea |

Arag Zona cq C100
Screac. _0.23 0.8 26
Commercos 0.2%5 oo 24
Composite;: _Cs. @25 G100, Q.81 100%' :
Time of Concentration: Te, in minutes:
Travel Typs L 8(%) vis) - Te
Ot. Vel o B ) .300 Z. 9 )
KNP Soa 2 3 v
Tc Total: /3.4

Intensity, I (inches/hr) from Fig 51 . ' '

Is 36 [a7]s QR 3 06 ./ in/hr
Peak Flow: Q=ClAincls

Qe 520  ofs Q100 750 cfs

Hydrology |
Location: PE- 2/

Area:; yii Ac.

Soil or Landuse: R

Runoff Coefficient, C:

Arsa Zone ‘ Cs C100 % Area
_Prs. Q. 6o ©.20 29
Composite: _C5. 0.60 C100: 0.0 100%
Time of Concentration: Te, in minutss:
Jravel Tipa ¥&1:1) s(%) v (ips) Tc
Onepepen /OO 2.8 ¢9
. i Tc Total: (.
Intensity, | (inches/hr) from Fig 5-1 Rl
ls 46 it 1o &.0 i/

Peak Flow: Q=ClAin cfs

Qs 3.4 cfs QMLQLS
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Hydroivgy
Location:__ W& -~ [
Area: 2/ 22 Ac. .
Soil or Landuse__ B
Runoff Coefficient, C: |
Area Jone cs Q100 - %Area
Lot /Cm_ ' & 7o L 8o /00

Composite: . Cx. & 20 C100: G880 100%

Time of Concentration: Te, in minutes:

Travel Tipe L 8{%) vibs) . Te
Ooercmam 200 Z /0.2
StossE Soo 2 3 . zs

Intensity, | (inches/hr) from Fig 5-1 TeTotak 2z

e 25 i 1100; 6.¥ in/'nr

Peak Flow: Q=CiAin cfs | |

Qs S50 cfs Q100: /ox.72 cfs

Hydrology
Location.___ W& -2

Area: __ 2.836 _ _ Ac.

Soil or Landuse;_ R

Ay

Runoff Coefficient, C:

Intensity, | (inches/br) from Fig 5-1

s 32 infhe
Psak Flow: Q=CIAin cfs
Qs /8 Y i

Arsa Zone - cs c100 %Area_.
Bes zﬂcéeﬂi AL fo M 22o) ©.20 709
Composite: _Cs. @60 C100: €70 100%
- Time of Concentration: Tc, in minutes:
Jravel Type L1t $(%) v (fos) Tc
Loereans 230 _ 2 8
lourreea 230 yd 3 )
Te Total: 4.8

o <6  inm

Q100 32.8 _cfs

gev - 88w



Hydroi.gy
Location:__ W& -3 -
Area: ___:77 Ac. .t
Soil or Landuse:___I3
Runoff Coefficient, C:
Ama Zong Cs 100 - %A@_
< o 0.20 220
Composite: M_QJ_QQ:_Q,_ZQ 100%
Time qf Concentration: Te, In minutes:
Javel Tipe LR s(%) vl  To
Oscteang b-dle) Z /g,-a
Lo rTER 9 Y0 /.5 2.8 %.3
Intensity, I (inches/hr) from Fig 51 . TeTotal /2.7
L 2.2 __ inhr 1100: <% in/he
Peak Flow: Q=ClAincfs
Qs /30 __ dfs Q100: __2&./ gfs

Hydrology

Location:, Weo -9
Area: Z. 20 Ac.

Soil or Landuse;__ Q&

s

Runoff Coefficient, C:

AmaJone Cs £100 % Area
Css Deswpzent .60 0,20 Ay
_SrResr ®.5D .95 JXi
Composite: _C5.. ©. 64 Ci100: ©.73 100%
Time of Concentration: Te, in minutes:
Travel Tipe . Luff) S%) v Ic
Lueriann 209 AY 2.8
Gurres. 290 LS 25 4.9
Intensity, I (inches/hr) from Fig 5-1 ToTotal: 7.7
- 1s 3.7 in/hr Hoo: =9 in/h
Poak Flow: Q= CIA in cfs
Qe A& s




Hydre..gy

Location:__Mlgfz 'y
Area: 893 _Ac

Soil or Landuse:__[&

Runok Coefficient, C:

Arsa Zong Cs C100_

PP £.20 ¢R /00
Composite: _Cx. €20 __€100: L. 80 100% -
Tima of Concentration: Te, in minutes:

Travel Tipa L) 8(%) v (p3) Ie
Ooerfe-ed 2060 2 /9.

Scupe 00 _ / A g%

, Te Total:_26./
Intensity, [ (inches/hr) from Fig 51 . ' '

s =2 ‘ inhr 1100: Sl in/hr
Peak Flow: Q=CIAIncfs

Qe 208 cfs Q00 6.3 cfs

Hydrology

Location:

Area: Ac.
Soil or Landuse:

Runoff Coefficient, C:

Arsa Zong Cs C100 % Area
Compeosite: _C.5. €100; 100%
Time of Concentration: Tc, in minutss:

Travel Tvpa Ly7) 8 (%) vibs) T¢

Intensity, I (inches/hr) from Fig 5-1
s ‘ infhr
Peak Flow: Q=CIAin cfs

Qx cfs

Te Total;

noo:. - in/h

Q100: cfs




Hydrology

Hydroi.gy . ' .
’ ’ Location:_w/@- 8
Location.__W - 2 ' Area: V). &Y _ A,
Area: ‘309 B Ac. . Soil or Landuse.__B
Soil or Landuse:, - ‘
Cosfficient, C: Runoff Coefficient, C:
Runoff Coefficient, C: .
o ' ; C100 % Area
Areg Zore Cs& - C100 - SArea dragoe o
oo EEILE 80 0O
OFFree /nmsrriac. 9.20 & o
' ' ite: O, 0. 80 00%,
Composite; _Cs _©.20_C100: ¢2.80 100% Composite: o C 100
i jon: Te, in minutes:
Time of Concentration: Te, In minutes: Time of Concentration
Travel Tipe LR (%) vips)  Te Tmvel Tipe . L) s(%) _ vibs) Te
LRl andy 200 Z (e © Loncrnn _ 300 2 /0.3

>'-/.Z . _GM Bow g Y 23

@V""’(&A’mg b & /0 )

Curmex. 250 Z 3

| TeTotalkzo-2 . . _ | Tc Total:_ #3873
Intensity, I (inches/hr) from Fig 5:1 . ‘ - Intensity, I (inches/hr) from Fig 5-1
s Yo inhr 1100 .7 in/hr Dl 30 in/hr Hoo: &2 in/h

Peak Flow: Q=CIAin cfs Peak Flow: Q=ClAincfs




Hydrology
Wé- 9

Location:

Area: __ /. 52 Ac,
Soil or Landuse: R

Runoff Cosfficient, C:

9% Area

Area Zone cs c100

STRESY 0.%0 0.55 : o
Lopscare 025 .35 29
Composite: _Cx. ©.22 C1o0.  ©O323 100% -
Time of Concentration: Tc, In minutes:
Travel Type L 8 (%) v{pg) Je

Cocrtnn 20 2 2.2
Cyrtor fooo Y S S
. Tc Total: 2.5
ntensity, I (inches/hr) from Fig 5<1 . - '

e Y45 inhr 1900 2.8 in/hr

>eak Flow: Q=ClAincfs Vo

Hydrology

Location___ WG =-¢O
Area: 3232.6Y Ac.
Soil or Landuse;_B

A

Runoff Coefficient, C:

Area Zone cs C100 % Area__
oOER 7n , 870 (. (4) £69
Composite;: _Cs. ©.2¢ €100: @. &0 100%

Time of Concentration: Tc, in minutes:

Travel Tvpe i) $(%) _ vips)  Te
Ouczng anm 200 Z £0.3
Sevaey 200 3 2 22

i ; Tc Total: /7.5
Intensity, I (inches/br) from Fig 5-1 cTotal: /2.5

= 3By in/hr Hoo: _s.v in/h
Peak Flow: Q=ClAincfs
Qe  8/7.72 cfj

Qi /6 Z.lan cfs
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CHART 29

191 x97 — 3000 EXAMPLE
C Size: 76"x 48"
. Q=300 cis (2)
136 x 87 - 2000 {3)
. o HW * Hw — 4.0
. o (faat) “ ) B — 4.0
12l x 7T o i 2.8 L2 -
o 2} 2.2 8.8 — 4.0 _— 3.0 L4 o
113472 1000 (31 23 9.2 L C RS
— »* H ‘ L -~
| 106168 _BOO D in fest /_:_3'9._.__-‘_
. 600 "} —sa |
- g00 ¥ [
- 91x58 L C20
: e s [ e
- B83x53 - N - o L
5 - - 15 T
z — - =r i
2 [T6x48 E wt - .
- n To use scale (2} or{3} oy
g_" Wl drow a straight line [+ 4 M -
= Bx 43 W[ thtough known voluae L
o o I loo of size and dischargs ls 1.0
a‘ Z - a0 to intersect scaie {1}, a0 ’ — 1.0
> - Fram polnt on scale (1) 3 . r -
O 80x38 9_, l- 60 projact horizontaily to x [ - 9 - g
[T w tolutlon on aither scaie w 9 '
o erse @ = - -
Wl 5334 <[40 z —8 3
7 | CEf ]
[+ 4 o O 30 - o o
[ 49132 - A
[~ N [m]
3 L a _ 5 —.T — .7
o 455x 29 E 20 el
0n o Ld 3 =
= - HW /D ENTRANCE |
Wi azxet ; SCALE TYPE % -6 &
n - — .6
{ o (H Square edge wirh ﬁ
38 x 24 8 headwall Iy I~ ~
i 2) Groove snd with
-6 haadwall L 5 5
-5 (3} Grave and —=-3
'_4 prajecting
~ 30x19 -3
- o L
[ o _ Y 4 4
L )
o 1
—-23x14

HEADWATER DEPTH FOR
OVAL CONCRETE PIPE CULVERTS
LONG AXIS HORIZONTAL
WiTH INLET CONTROL

ExisT. 08y 43 BoP
PDREiand RBAD
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