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COLORADO SPRINGS AIRPORT IN THE WINDMILL GULCH AND BIG JOHNSON
DRAINAGE BASINS

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/County for drainage reports and
said report is in conformity with the master plan of the drainage basin. I accept
responsibility for any liability caused by any negligent acts, errors or omissions on my part

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

CoLoeabo Sepngs AweeT

Business Name

By: Mﬁj&g&@a

Title: Avwnm ASSlﬁ“mNT‘ Diezpe.
Address: AM\H[SWDN &FPTCF
7770 Dt TRAD

CoLoprdO SPANGE L0 88

CITY OF COLORADO SPRINGS

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

A%M f/j( o5

" DENIT122004001.00C

vii



Contents

Section Page
1.0 INEFOAUCHION aucciisrissinississsinsmisiissississssnsisnississ s s ssssssassssssssscssssasssss 1-1
1.1 Need and Purpose of MDDP ... svsssesons 1-1
1.2 General Location and Description........cemi s 1-1
1.3 Windmill Gulch and Big Johnson Drainage Basin Description ......c.cccovenene. 1-3
1.4 Future DevelOPIEent ... s srsssssses 1-3
2.0  Previous StUdies ..o, T —— 2-1
3.0 Historic (Pre-developed) Condition Hydrology ... 3-1
3.1 SOLL TP e rriemecmrereeemecmie bbbt bbb bbb ba b bbb et bt 3-1
B2 Land USE ..occriviciiiici st st et e bbb e 32
3.3 Basin CharacteriStiCs . 3-2
3.4 Rainfall...o i 3-4
B8 RUNOLL ..o e 3-4
4.0 Design Criteria for Future Condition Analysis ... 4-1
4.1 Drainage Basin Planning Studies — Identification of Design Points
and Allowable DiSCharges ... s 41
4.2 City of Colorado Springs/El Paso County Drainage Criteria Manual............ 4-2
4.3 FIoOAPIAINS «..coericriirimiric e s s 43
5.0  Future Cendition Hydrology . . s et en 5-1
B.A RaINfall. i s 5-1
5.2 SO TY PRttt e 5-3
5.3 Land Use and IMperviousness ... 5-3
5.4 Watershed Characteristics. ... e 5-4
5.5 Summary of Colorado Urban Hydrograph Procedure Results......ociiennenne 5-6
5.6 Basin Runoff from Urban Drainage Stormwater Management
Model — Baseline Condition (No Detention Facilities).......cuiiin, 5-7
5.7 Basin Runoff from UDSWM — With Recommended Detention Facilities...... 5-8
6.0 Hydraulic DeSign..iicinincssesnsisiiseiieiirssssisississsiesssessssssssssssssss 6-1
6.1 Detention Facilities ... 6-1
6.1.1 Water Quality Considerations.......coocviinenennncsninsssississenenn 6-1
6.1.2 Water Quality Capture VOIUME ..o 6-1

6.2 Conveyance Elements.......cciisnns 03

DEN/T122004001.00C



7.0

8.0

Discussion and RecomMmendationS. o imimssssesississenstessssmsssassensasssnssssonsrs 7-1

7.1 Drainage Planning AppProachi. ... s 7-1
7.2 Summary of Recommended IMprovements. ... 7-3

7.3 Sequencing and Phasing of Drainage Improvement Construction
with Business Parks.......iiiicc s 7-6
7.3.1 Windmill Gulch Basin........cciiicc s 7-6
7.3.2 Big Johnson Basill....eriiinssens oo 79
ReEfeTENCEE i e s s s bbb b b e b s s snabnass 8-1

DENT122004001.00C



Exhibits
1-1 Vicinity Map
2-1 Timeline of Previous Studies

3-1  Existing Condition TR-20 Input-Windmill Gulch and Big Johnson Drainage Basin
Planning Studies

3-2  Existing Condition Peak Runoff Rates-Windmill Gulch and Big Johnson Basins

4-1  Windmill Gulch Drainage Basin Design Points and Allowable Discharges (at Airport
property boundary)

4-2  Big Johnson Drainage Basin Discharge Points and Allowable Discharges (at Airport
property boundary) per Big Johnson/Crew Gulch DBPS

5-1 Graphical Depiction of Incremental Type HA Rainfall, 100-year, 24-hour Storm
5-2  Land Use and Percent Impervious
5-3  Basin Characteristics

5-4 CUHP Excess Precipitation Volumes and Subbasin Peak Runoff Rates; 100-year,
24-hour Storm

55  UDSWM Peak Discharge at Property Boundary Design Points; 100-year, 24-hour
Storm Event with No Detention

5-6  UDSWM Peak Discharge at Property Boundary Design Points; 100-year, 24-hour
Storm Event with Detention

5-7  UDSWM Model Output: Water Quantity Storage Needs; 100-year, 24-hour Storm
6-1 Detention Basin Design Volumes
6-2  Recommended Conveyance Elements: Conceptual Design Flows and Sizes

7-1 Comparison of Peak Historic/Allowable Release Rates for Airport Property from
Windmill Gulch DBPS

7-2  Comparison of Peak Historic/Allowable Release Rates for Airport Property, from
Big Johnson DBPS

7-3  Summary of Proposed Detention Basins
7-4  Summary of Conveyance Infrastructure Needs

7-5  Adequacy of Existing Property Boundary Discharge Culverts

DENT122004001.0QC



Appendices

Exhibits

Summary of April 2004 Meeting, CH2M HILL and City Subdivision Engineering
Site Photographs and Existing Hydraulic Structure Inventory

Future Conditions Hydrology — CUHP Input Documentation Support

Future Conditions Hydrology — CUHP Input and Output

T m g O w >

Future Conditions Hydrology - UDSWM Input and Output (including Network
Schematics)

)

Water Quality Capture Volume (WQCV) Calculations

H Conveyance Element Calculations

vi DEN/T122004001.0OC



Acronyms and Abbreviations

A/DACG
AF
AMC
Airport
cfs
cfs/acre
City
CMP
CUHP
DB-1
DB-2
DB-3
DB-4
DB-5
DB-6
DB-7
DB-8
PB-10
DB-11
DB-13
DB-100
DB-200
DB-250
DB-400
DB-500
DB-700
DB-900
DCM

DBPS
fps

ft
ft/ft

DENT122004001.0OC

Arrival/Departure Airfield Control Group
acre feet

antecedent moisture condition

Colorado Springs Airport

cubic feet per second

cubic feet per second per acre

City of Colorado Springs

corrugated metal pipe

Colorado Urban Hydrograph Procedure
Detention Basin No. 1

Detention Basin No. 2
Detention Basin No. 3
Detention Basin No. 4
Detention Basin No. 5
Detention Basin No. 6
Detention Basin No. 7
Detention Basin No. 8
Detention Basin No. 10
Detention Basin No. 11
Detention Basin No. 13
Detention Basin No. 100
Detention Basin No. 200
Dretention Basin No. 250
Detention Basin No. 400
Detention Basin No. 500
Detention Basin No. 700
Detention Basin No. 900

Drainage Criteria Manual for City of Colorado Springs/El Paso
County

Drainage Basin Planning Studies
feet per second

feet

feet per feet

vii



FIRMs
HERCP
MDDP
mi
MITCAT
NOAA
NRCS
RCB
RCP

sq miles
SWMM
UDSWM
USDAHL

WQCV

viii

Flood Insurance Rate Maps

horizontal elliptical reinforced conerete pipe
Master Development Drainage Plan

mile

Massachusetts Institute of Technology Catchment Model
National Oceanic and Atmospheric Administration
National Resource Conservation Service
Reinforced concrete box

reinforced concrete pipe

square miles

Stormwater Management Model

Urban Drainage Stormwater Model

United States Department of Agriculture Hydrograph Laboratory

(model)
Water Quality Capture Volume

DEN/T122004001.00OC



SECTION 1.0

Introduction

The purpose of this report is to present the Master Development Drainage Plan (MIDDP) for
the portion of the Colorado Springs Airport (Airport) that lies within the Windmill Gulch
and Big Johnson Drainage Basin(s). This MDDP is prepared in association with a Concept
Plan for a proposed Business Park development on Airport land within these basins.
However, areas of future aviation development in both basins, beyond the limits of the
proposed Business Park, are considered in the evaluations and recommendations presented.

1.1 Need and Purpose of MDDP

According to the Drainage Criteria Manual for the City of Colorado Springs/El Paso County
(DCM), a MDD is required for any phased development greater than 10 acres (City of
Colorado Springs, 1994). The purpose of an MDDP is to provide the following:

o Identify major drainage ways, ponding/detention areas, locations of culverts, bridges,
open channels, and drainage areas tributary to the proposed development.

+ Present solutions to drainage problems identified in the governing Drainage Basin
Planning Studies (DBPS).

¢ Analyze the ability of downstream facilities to pass developed runoff away from the
proposed development.

The MDDP presents hydrologic analysis, conceptual location, and type of drainage
improvements needed as the Airport develops. After approval by the City of Colorado
Springs (City), the MDDP will provide the drainage master plan for Airport development
within the Windmill Gulch and Big Johnson Drainage Basin(s).

1.2 General Location and Description

The Airport is located in the southeastern portion of the City, within Sections 3, 4, 5, 6, and
8 of Township 14 South, Range 65 West, and Sections 19, 20, 21, 28, 29, 30, 31, 32, and 33 of
Township 15 South, Range 65 West, of the Sixth Principal Meridian, as illustrated in
Exhibit 1-1. The Airport property is bounded by Powers Boulevard to the south and west,
by Peterson Air Force Base to the north, and by Open Space to the east. Areas surrounding
the Airport property include industrial, commercial, and residential developments, Open
Space, and Peterson Air Force Base.

The Airport property generally comprises the uppermost portions of the Jimmy Camp
Creek, Peterson, Windmill Gulch, and Big Johnson Drainage Basins. The Peterson Basin
generally drains the north half of the Airport property, including Peterson Air Force Base,
the main terminal, and infield and runway areas to the north of the main terminal. A MDDP
for Airport property in the Peterson Basin has recently been completed by URS Corporation
(URS Corporation, 2004).
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The Jimmy Camp Creek Basin is located along the eastern edge of the Airport property and
includes portions of Runway 17L/35R and undeveloped land east of the runway. If or when
Airport development within the Jimmy Camp Creek Basin is proposed, a MDDP for the
Airport in that basin may be needed.

The study area for the MDDP includes the uppermost portions of the Windmill Gulch and
Big Johnson Drainage Basins as depicted in Exhibit 1-1. It encompasses the southern portion
of the Airport and is composed of the main terminal parking lots, car rental facilities,
portions of Runway 17L./35R, and considerable undeveloped land extending southward to
Powers Boulevard. Specific characteristics of both drainage basins will be discussed in the
next section.

1.3 Windmill Gulch and Big Johnson Drainage Basin
Description

As noted previously, there are no off-site areas that drain onto the Airport within the
Windmill Gulch and Big Johnson Drainage Basin(s}. The study area and major drainage
basin boundaries are shown in Exhibit A-1 in Appendix A.

A total of 2.75 square miles of Airport property lies within the Windmill Gulch Drainage
Basin. Topography within the study area ranges in elevation from 6,140 feet above sea level
at its highest point to 5,200 feet at its lowest point. Within the Airport property, the
Windmill Gulch Basin drains to the west and south through a series of detention areas, open
drainageways, and culverts. A storm drain system is present beneath the terminal parking
area at the north (upstream) end of the basin. Runoff eventually flows to one of five culvert
crossings of Powers Boulevard (see Exhibit A-1 in Appendix A), where it leaves the Airport
property and enters Windmill Gulch on the west side of Powers Boulevard.

A total of 1 square mile of Airport property lies within the Big Johnson Drainage Basin. The
property slopes towards the south, with the topography ranging in elevation from 6,098 feet
at its highest point to 5,900 feet at its lowest point. This portion of the watershed is
undeveloped with an open channel being the primary stormwater conveyance system.
Stormwater runoff is conveyed along the existing drainageways to culvert crossings at
Powers Boulevard at the southern boundary of the Airport (see Exhibit A-1 in Appendix A).
Downstream of the culverts, stormwater runoff continues across undeveloped land,
eventually reaching the Big Johnson Reservoir located approximately 1 mile south of
Powers Boulevard.

1.4 Future Development

In 2001, the Airport completed a Business Park Master Plan. The Business Park Master Plan
was prompted by the availability of significant vacant land at the Airport, and the City’s
goal of developing a major employment center in southeastern Colorado Springs. Initial
environmental studies were undertaken in 2002. In 2003, the Airport authorized
development of a Concept Plan, this MDDP, and an Environmental Assessment for
development of a Business Park, as shown and approved in the 2001 Master Plan (Barnard
Dunkelberg and Company Team, 2001). The current Master Plan, which amends the
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approved 2001 Plan, is shown in Exhibit A-2 in Appendix A. It illustrates the types and
distributions of land uses, which are proposed for the Business Park development.

In concert with the amended Business Park Master Plan, the Airport has developed a
Concept Plan for the proposed development. The Concept Plan is shown in Exhibit A-3 in
Appendix A. It was developed as an example of what ultimate parcel configuration,
building layout, and Business Park access may include. Together, the Business Park Master
Plan and Business Park Concept Plan provide the basis for future development at the
Airport for land that is not dedicated to future aviation use.

Outside of the proposed Business Park, areas for future expansion of the existing public
Airport facility and for new aviation-related development are identified in the 1998
Colorado Springs Airport Master Plan (Barnard Dunkelberg and Company Team, 1998). The
Airport Master Plan provides the basis for future land use outside the Business Park used by
this MDDP.
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SECTION 2.0

Previous Studies

A number of studies have been previously conducted analyzing stormwater drainage at the
Airport. The timeline shown in Exhibit 2-1 provides a chronological listing of those studies
over the last 16 years. The particular reports that were reviewed in preparation for this
MDDP are summarized in Exhibit A-4 in Appendix A.
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Manual Changes Timeline of Previous Studies

Three of the studies listed above are particularly relevant to the current MDDP.

¢ Timeline Reference 3. The Windmill Guich Drainage Basin Planning Study (Wilson, 1992a)
used TR-20 to analyze historic conditions and future developed conditions for the entire
drainage basin. The DBPS established specific design peints and allowable stormwater
discharges at the Airport boundary that set the constraints for drainage planning and
stormwater release for the Airport in the Windmill Gulch Drainage Basin.

¢ Timeline Reference 4. The Big Johnson Reservoir/Crews Gulch Drainage Basin Planning
Study (Kiowa, 1991) used TR-20 to analyze historic conditions and future developed
conditions for the entire drainage basin. The DBPS established design points and
allowable stormwater discharges at the Airport boundary that govern drainage planning
and stormwater release for the Airport in the Big Johnson Drainage Basin.

+ Timeline Reference 7. The Colorade Springs Airport Drainage Master Plan (CH2M HILL,
1998) used Colorado Urban Hydrograph Procedure (CUHP) and Urban Drainage
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Stormwater Management Model (UDSWM) to analyze the pre-development condition of
the Airport and presented a master drainage plan concept for future development over
the entire Airport. The developed condition hydrology, hydraulics, and drainage plan
presented in that report is updated and further developed in this MDDP in accordance
with the proposed Business Park development and current plans for aviation-related
development outside the Business Park.

Design points and allowable discharges for both the Windmill Gulch and Big Johnson
Drainage Basin(s) are presented later in the Design Criteria portion of this document.

22
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SECTION 3.0

Historic (Pre-developed) Condition Hydrology

Evaluation of historic condition hydrology is an important step in developing a drainage
plan for new development because it defines historic drainage patterns and locations where
stormwater is released from a property and determines the peak discharges at those
locations. These attributes of the watershed then guide the allowable location and peak flow
rates for stormwater discharges in the future, developed condition.

For Airport property in the Windmill Gulch and Big Johnson Basins, the design points and
allowable peak discharges have already been defined in the Windmill Gulch DBPS and Big
Johnson DBPS, both of which have been approved and adopted by the City. Within the
Windmill Gulch Drainage Basin, the DBPS has already served as the blueprint for a number
of downstream improvements that have subsequently been constructed, including onstream
detention facilities, culverts, open channels, conduits, and inlet structures.

Because the two DBPS have evaluated historic condition hydrology for the Airport within
the Windmill Gulch and Big Johnson Drainage Basins and have determined allowable
releases for future planning, new hydrologic evaluation of the existing conditions in the
study area were not conducted for this MDDP. This approach was discussed with City
Subdivision Engineering in April 2004 as documented in Appendix B, and it was agreed
that the MDDP would only include a summary of the existing condition hydrology that had
previously been performed.

It is helpful to provide some historical context regarding the existing condition hydrology
presented in the Windmill Gulch DBPS to show how the allowable release rates were
determined. Prior to construction of the “new” Airport terminal and entrance road in 1994, a
considerable portion of the Airport property lying within the Windmill Gulch Drainage
Basin drained to internal sump areas that captured and retained all runoff. As described in
the Windmill Gulch DBPS, a total of 1.7 square miles of land within the Airport, mostly
north of Drennan Road, was tributary to these internal sumps and did not contribute runoff
to Windmill Gulch. Thus, existing condition hydrologic analyses to determine historical
peak discharges from the Airport to Windmill Gulch considered only that portion of the
total Airport acreage that was tributary to the basin, approximately 1.0 acres. The peak
discharges from this limited tributary area were calculated and used by the DBPS to define
the allowable releases from the Windmill Gulch Basin for future developed conditions.

The existing (historical) condition hydrology at the Airport that was performed in the DBPS
for the Windmill Gulch and Big Johnson Basins is reviewed and summarized below
(Wilson, 1992a); (Kiowa, 1991).

3.1 Soil Type

Soils within the Airport property consist of sandy loams interspersed with coarse sand.
These soils are highly erosive and have moderate to high infiltration rates and erosive
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potential. Soils within the project area are classified as Natural Resource Conservation
Service (NRCS) hydrologic soil groups A and B, as shown in Exhibit A-5 in Appendix A.

3.2 Land Use

The Airport land use as it existed prior to the new Airport terminal construction formed the
basis for the existing condition hydrologic evaluations in the DBPS. Prior to Airport
construction, there were few to no improvements and a basin imperviousness of 1 to

2 percent was assumned for selecting curve numbers for subbasins within the two
watersheds. An aerial image showing today’s existing conditions (spring 2004} is provided
in Exhibit A-6 in Appendix A.

Both basins consisted of agricultural land. The agricultural land is composed primarily of a
big bluestem-prairie sandreed tallgrass community and a shortgrass matrix community. A
small wetland area (0.2 acres), dominated by dense cattails, is present within the principal
Windmill Gulch tributary drainageway just east of Powers Boulevard. Site photographs
contained in Appendix C include typical images of the agricultural land as it is preserved
today.

3.3 Basin Characteristics

The DBPS delineated drainage subbasins for existing conditions using a variety of sources
for topographic information. Exhibit A-6 in Appendix A shows the subbasins that were
defined as well as the major property boundary design points delineated in the Windmill
Gulch and Big Johnson DBPS.

As previously discussed, prior to development of the new Airport terminal site in 1994, the
Windmill Gulch subbasins north of Drennan Road (IDBPS Basins 64, 66, 68, and 72) and
Subbasin 70 south of Drennan Road drained to local sump areas where collected runoff
infiltrated into the ground or evaporated. South of Drennan Road, the Windmill Gulch
subbasins (DBPS basins 28, 30, 38, 46, 48, 50, 52, and 62) drained to the south and the west,
toward Powers Boulevard where several culverts cross beneath the street, allowing runoff to
reach Windmill Gulch eventually.

Within the Airport, the Big Johnson Basin drains to the south, toward Powers Boulevard.
'The Big Johnson/Crews Gulch DBPS identified five subbasins north of Powers Boulevard
on Airport property that drain to three different culvert crossings of Powers Boulevard.
After crossing Powers Boulevard, runoff flows from the subbasins continue to Big Johnson
Reservoir, which is approximately 1 mile south.

Exhibit 3-1 summarizes the hydrologic characteristics that were used in the two DBPS to
describe the existing (historical) condition of the tributary subbasins in the Airport.
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EXHIBIT 3-1
Existing Condition TR-20 Input-Windmill Gulch and Big Johnson Basins Drainage Basin Planning Studies

DBPS Design Point Subbasin Area Composite CN for
DBPS Subbasin at Airport Boundary (sq mi) TR-20)

Windmill Gulch Basin (tributary subbasins only}

28 7 0.1 71
30 7 0.14 69
38 8,9, 10 0.09 74
46 11 0.09 69
48 11 0.09 61
50 11 0.21 60
52 11 0.ca 67
62 Not designated 0.23 60
Total 1.02

Big Johnson Basin

57 81 0.07 56

58 32 0.18 51

59 3z 0.17 53

B0 32 0.44 48

61 62 0.08 51
Total 0.94

Source: Kiowa, 1991 and Wilson, 1992a

Construction of the new Airport site in 1994 altered the historic drainage patterns for
Airport property in the Windmill Gulch Basin. In the Colorado Springs Airport Drainage
Master Plan (CH2M HILL, 1998), CH2M HILL recognized a number of areas north of
Drennan Road where stormwater runoff is collected and detained and one large remaining
sump area where runoff is retained (see Exhibit A-6 in Appendix A). This plan estimated a
total available detention volume of 413.1 acre-feet (AF), while the sump area had an
estimated available volume of 155.5 acre-feet. The Plan concluded that these volumes exceed
the quantity of runoff generated from their tributary areas under existing conditions at that
time, The outflows from the detention sites are combined with the flows from the
undeveloped portions of the watershed in the southwest corner of the Airport property. The
combined flows drain under Powers Boulevard and are carried southwestward to Windmill
Gulch. A complete existing condition analysis of the Airport property in Windmill Gulch
Basin, wherein attenuated flow from north of Drennan Road is combined with undeveloped
flows south of Drennan Road, was not presented in the plan.
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3.4 Rainfall

Both DBPS documents analyzed the 100-year, 24-hour storm. Rainfall data will be obtained
from the DCM for a Type ILA storm with antecedent moisture condition (AMC) II. Rainfall
depths for the 24-hour storm were found to be 4.5 inches.

3.5 Runoff

TR-20 software was used to combine and route subbasin hydrographs through a drainage
system to generate runoff hydrographs at each design point. The peak rates shown in
Exhibit 3-2 resulted from the analysis of the 100-year, 24-hour storm, and represent the peak
flow at the farthest downstream design point where stormwater runoff would leave the
Airport property. Exhibit 3-2 also shows the future condition allowable discharge that was
used in the future condition models reported in each DBPS. These are discussed further in
the next section.

EXHIBIT 3-2
Existing Condition Peak Runoff Rates-Windmill Gulch and Big Johnson Basins

Future Condition

Peak Runoff Rate Allowable Peak
DBPS Design Point Tributary Basins 100-yr, 24-hr (cfs) Runoff (cfs)
Windmill Guich (tributary subbasins only)
Not designated 62 20 2
i1 (J) 48, 48, 50, 52 230 150"
8,910 38 40 275
7 28,30 150 250
Big Johnson Basin
32 (5A-2) 58, 59, 60 85 a5
61 (5B-2) 62 25 38
62 (5A-3) 57 22 50

Source: CH2M HILL, 1898

¢is = cubic feet per second

Tncludes non-tributary (sump) basins: 64, 66, 68, 70, 72
2 Subbasin 62 was included into allowable discharge at design point 11
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SECTION 4.0

Design Criteria for Future Condition Analysis

This section documents the design criteria, which govern drainage design for future
development of Airport property in the Windmill Gulch and Big Johnson Watershed(s).
These criteria are found in the Windmill Gulch and Big Johnson/Crews Gulch, DBPS
documents, and in the DCM (Wilson, 1992a); (Kiowa, 1991) and (City of Colorado Springs,
1994).

4.1 Drainage Basin Planning Studies — Identification of Design
Points and Allowable Discharges

It was confirmed through discussions with City Subdivision Engineering in April 2004 that
design discharge points of most significance for the purposes of the current MDDT would
be at those locations where stormwater discharges leave the Airport property. Design
discharge points and allowable discharges are those identified in the Windmill Gulch DBPS
and Big Johnson DBPS as discussed in the previous section. Exhibit 4-1 and Exhibit 4-2
provide a summmary of the design points identified and their respective allowable
discharges based on the appropriate DBPS. The design points are also identified for
reference on Exhibit A-6 in Appendix A.

EXHIBIT 4-1
Windmill Gulch Drainage Basin Design Points and Allowable Discharges (at Airport property boundary)
Allowable
DBPS DBPS Design 100-yr, 24-hr
Structure Point Structure Peak Discharge
Identification  Identification Location Description Description (cts)
11 J ~2,000 feet south of Drennan Road, a double &' x 6’ 150
Powers Boulevard undercrossing RCB
10 ~3,150 fest south of Drennan Road, a 42" CMP 150
Powers Boulevard crossing
9 ~3,750 feet south of Drennan Road, a 60" CMP 40
Powers Boulevard crossing
8 ~4,250 feet south of Drennan Road, a 60" CMP 85
Powers Boulevard crossing
7 I ~5,800 feet south of Drennan Road, a double 8 x & 250
Powers Boulevard crossing RCB

Source: Wilson, 1992a
CMP = corrugated metal pipe

RCB = reinforced concrete pipe
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EXHIBIT 4-2
Big Johnson Drainage Basin Discharge Points and Allowable Discharges (at Aimpori property boundary) per Big
Johnson/Crew Guich DBPS {Kiowa, 1991)

Allowable
DBPS Design Point nglg-g;,ss:;l:;e
Identification Location Description Structure Description (cfs)

62 (5A-3) ~8400 feet south of Drennan Road Existing culverts, sizes 50

along Powers Boulevard unknown (determine)
32 (5A-2) ~11550 feet south of Drennan Existing culvert, 60" RCP a5

Road along Powers Boulevard (verify size)
61 (5B-2) ~14500 feet south of Drennan Existing culvert, 36" RCP 36

Road along Powers Boulevard (verify size)

Source: Kiowa, 1991

RCP = reinforced concrete pipe

4.2 City of Colorado Springs/El Paso County
Drainage Criteria Manual

The DCM governs the design of storm drainage facilities within the City and El Paso
County (City of Colorado Springs, 1994). Although the full design of storm drainage
facilities is not included in the MDDP scope, it is necessary to determine the location and
size of the major drainage improvements that will be needed when the Airport property
develops. Several DCM requirements are particularly relevant to the MDDP effort. They are
outlined below.

e Accepted computer simulation models for storm runoff include TR-20, HEC 1, STORM,
MITCAT, SWMM, USDAHL, SWM-IV, and CUHP. A combination of CUHP and
SWMM were used in the current MDDP effort, as described in further detail in the
hydrology section of this report.

s The depth of street flow at the gutter flow line shall not exceed 12 inches for Type A
(local/residential) and Type B (collector /minor arterial) during the major storm
(100-year storm).

e Storm drainage conduits shall have a design life of 50 years or greater, a minimum
diameter of 15 inches, a maximum flow velocity of 18 feet per second (fps) (unless pipe
manufacturer allows greater velocity), and a minimum mean flow velocity of 2.5 fps.
Minimum manhole spacing ranges from 500 to 750 feet depending on the diameter of
the conduit.

e Storm drainage channels shall have a velocity below 5 to 6 fps unless rip rap or soil
cement is used, a Froude number below 0.9 for the 100-year storm, a depth of 5 feet or
lower, and side slopes no steeper than 4:1 (horizontal to vertical) for grass-lined
channels.

¢ The storm drainage system shall generally have: velocities which increase (or at least do
not decrease) as flow travels downstream, slopes which are generally below critical
slope, and a hydraulic grade line which is at least 1 foot below ground surface.
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The DCM contains additional criteria for improving water quality for stormwater runoff
prior to discharging runoff from the site. Stormwater quality criteria are discussed
separately in Section 6.1, Detention Facilities.

4.3 Floodplains

Through an examination of the U.5. Federal Emergency Management Agency Flood
Insurance Rate Maps (FIRMSs) (1997), it was determined that no regulatory floodplains exist
within the Windmill Gulch and Big Johnson Drainage Basin(s) within Airport property.

A map showing the regulatory floodplains from the FIRMs for the property surrounding the
Airport is provided in Exhibit A-7 in Appendix A.
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SECTION 5.0

Future Condition Hydrology

A hydrologic analysis of the proposed future developed conditions for the study area was
conducted using CUHP and UDSWM modeling software. Input data for CUTIP include the
rainfall hyetograph, soils characteristics, and future land use and imperviousness, and
watershed characteristics (size, length, slope, length to centroid). CUHP modeling generates
a runoff hydrograph for each basin as a function of the rainfall and watershed
characteristics. UDSWM was used for flood routing of the hydrographs through a network
of pipes, open channels, and detention basins that represent the proposed layout of the
recommended drainage facilities.

The following paragraphs document the hydrologic parameters used for future developed
condition hydrology.

5.1 Rainfall

In accordance with the DCM, analyses for both the 100-year, 24-hour storm, and the
100-year 2-hour storm were conducted. The 24-hour storm generates a higher runoff
volume, and hence, was used to determine required detention volumes. Sizing of
conveyance elements considered both the 24-hour and 2-hour storm events as described in
Section 6.0, Hydraulic Analysis.

Rainfall depth for the 100-year, 24-hour storm at the Airport site was obtained from the
U.S. Department of Commerce, National Oceanic and Atmospheric Administration
Precipitation-Frequency Atlas of the Western United States (NOAA Atlas 2) (Miller et al.
1973), Figure 31 (Isopluvials of 100-year, 24-hour Precipitation in Tenths of an Inch}. The
figure is reproduced in the DCM as Figure 5-4e, and a copy is included in Appendix D for
reference. The 100-year, 24-hour rainfall depth taken from the figure for the study area is
4.4 inches.

An incremental rainfall hyetograph was generated using the rainfall depth for the 100-year,
24-hour storm, and the cumulative Type IIA storm distribution (15-minute intervals)
provided in the DCM (City of Colorado Springs, 1994). The cumulative and incremental
rainfall hyetographs are provided for reference in Appendix D. The CUHP computer model
allows the user to specify the time increment (between 5 and 15 minutes). Five-minute
increments were selected for this analysis due to the basin sizes and the short times of
concentration (ranging from 8 to 38 minutes, averaging 18 minutes). A model time
increment longer than 5 minutes would not accurately capture peak flows from basins with
short times of concentration.

The use of a 5-minute time increment, while appropriate for the typical basin size, leads to
complication when trying to model a 24-hour storm event in CUHP. Rainfall input into
CUHP is limited to 72 incremental rainfall depths per storm. This would be consistent with
a 6-hour storm event at 5-minute increments, or an 18-hour storm event at 15-minute
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intervals. However, a 24-hour storm hyetograph at 5-minute incremental depths would
consist of 288 total data points, more than can be accepted by CUHP.

Two options were considered to address this software limitation. First, the use of a
“truncated” version of the hyetograph was considered. The truncated hyetograph would
capture 72 incremental depths, including the peak incremental depths, and an
approximately equal number of increments on either side of the peak. By excluding the
hyetograph tails, this option would limit that actual rainfall to 3.6 inches in 6 hours, rather
than the full 4.4 inches in 24 hours. It would preserve the highest intensity portion of the
hyetograph which would have the most impact on peak flows and detention volumes.

The second option would use a “modified tails” hyetograph. The modified tails hyetograph
would capture 72 incremental depths, including the peak incremental depths and an
approximately equal number of increments on either side of the peak. However, the
incremental depths leading up to and following the peak would be modified to include the
depth of rainfall occurring before and after the 72 selected increments, (that is, the tail
portions missing in the first option}. In this manner, the full 4.4 inches of rainfall would be
included into the hyetograph, but the 24-hour rainfall would effectively be compressed into
a 6-hour event. Further explanation and documentation of the development of the modified
tails hyetograph are provided in Appendix ID for reference, A graphical representation of
the entire 24-hour hyetograph and the truncated and modified tails hyetographs are
presented in Exhibit 5-1 below.

0.4500

0.4000

Entire 100 year Storm in 5
Minute Increments
0.3500 |— - - e e— - ] ||

B Begin 'Truncated' Storm

0.3000 —
O End Truncated' Storm

0.2500 —+=Full Depth, Modified Tails | ]

Inches

0.2000 -

0.1500 e e R

0.1000

[ e

u]
0.0000 + - ¥ T T T T T T T T —

o 100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500
Minutes

EXHIBIT 5-1
Graphical Depiction of Incremental Type 11A Rainfall, 100-year,
24-hour Storm
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The use of the truncated hyetograph is determined to be less preferable because it is possible
for the portion of the actual 24-hour hyetograph occurring after the 72 modeled increments
to increase the needed storage volumes of some of the detention facilities. In other words,
the model could potentially underestimate the volumes needed for detention basin storage.
Instead, the modified tails hyetograph is selected for this analysis because it captures the
entire 100-year, 24-hour storm depth of 4.4 inches within its 72 increments. This approach is
slightly conservative, because it condenses the 24-hour storm depth to occur within 6 hours
(72 increments), without altering the peak increments.

The 100-year, 2-hour storm was also modeled to analyze whether the shorter, higher
intensity event would be more critical for evaluating peak runoff flow and sizing
conveyance facilities. CUHP converts a 1-hour storm duration to a 2-hour storm duration.
The 100-year, 1-hour storm rainfall depth was determined using the regression equation
provided in NOAA Atlas 2. The 100-year, 1-hour rainfall depth for the study area was
determined to be 2.64 inches. Documentation of the computation of this rainfall depth is
provided in Appendix D.

5.2 Soil Type

Soils within the Airport are classified as NRCS hydrologic soil groups A and B. Soil groups
A and B are moderately to highly erosive, and have moderate to high infiltration rates. In
accordance with the DCM, Type A soils were treated as Type B soils where overlot grading
was expected to occur. The distribution of soil types for the Study Area is shown in

Exhibit A-5 in Appendix A.

Soil characteristics impact CUHP modeling by influencing the input values used for initial
and final infiltration rates, as well as rate of decay for Horton's infiltration equation.
Appropriate values for these parameters were determined based on soil type and proposed
land use. Due to the dominance of Type B soils at the site, either naturally or because of
development activity, infiltration parameters for Type B soils were used for each subbasin.
Infiltration parameters are as follows:

o Initial Infiltration = 4.5 inches /hour
# Final Infiliration = 0.6 inches /hour
® Decay Coefficient = 0.0018

5.3 Land Use and Imperviousness

For the purposes of this MDDP, proposed future land-use is based on several sources as
identified in Section 1.4, Concept Development Plan. Land use categories include office,
industrial park, research and development, community commercial, hospitality commercial,
neighborhood commercial, distribution, roads, runways, airport, military, aviation-related,
golf course, and Open Space.

Percent impervious values were assigned to the land uses listed above in accordance with
the DCM. Exhibit 5-2 lists the land uses and percent impervious values assigned to the
various land use categories, as well as the values recommended by the DCM for the same or
comparable land uses.
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EXHIBIT 5-2
Land Use and Percent Impervious

Land Use Percent Impervious City/El Paso County DCM
Aviation Related 100 100 (strests)
Commercial 95 95 (commercial)
Golf Course 5 2-7 (parks, cemeteries, greenbelts)
Office/industrial Park/R & D 95 95 (commercial)

80-95 (light industrial-commercial)

Open Space 2 2-7 (parks, cemeteries, greenbelts)
Roadway 100 100 (strests)
Runway 100 100 (streets)
Infield Area: Runway or Roadway 5 2-7 (parks, cemeteries, greenbelts)

Interchange (Unpaved)

Source: City of Colorado Springs, 1994.

Because not all categories included in Exhibit 5-2 are listed in the DCM, land uses with
similar characteristics were selected for comparison. Areas designated for use as stormwater
detention were assigned an impervious value equal to that of the general land use assigned
to the area.

Based on the relationships shown in Exhibit 5-2, all Airport property in the Windmill Gulch
and Big Johnson Drainage Basin(s) was assigned an imperviousness value. The results are
shown in Exhibit A-8 in Appendix A, where land areas are shaded according to their
assigned percent imperviousness.

5.4 Watershed Characteristics

In addition to the major design points at the Airport property boundary (shown in
Exhibit A-6 in Appendix A), intermediate design points within the interior of both the
Windmill Gulch and Big Johnson Drainage Basin(s) were identified. Intermediate design
points are located where large drainage flow paths come together, where drainage paths
cross major roadways (existing or proposed), and where fixed-capacity structures exist or
are proposed. Areas tributary to these intermediate design points were then delincated,
subdividing each major drainage basin into a number of smaller basins. Existing
topographic contours, supplemented with proposed roadway contours, were used to
delineate the subbasins. The ridgeline historically dividing the Windmill Gulch and Big
Johnson Basins within the Airport was generally preserved in the delineation of subbasins
with some deviation where proposed roadways and parcel boundaries did not follow the
historic ridgeline. The resulting mosaic of subbasins and subbasin design points are also
shown in Exhibit A-8 in Appendix A, as are the historic and proposed watershed
boundaries between Windmill Gulch and Big Jochnson Basins.

Times of concentration, for use in CUHP, were computed using a spreadsheet for drainage
basins with areas of 90 acres or less. The flow path for each subbasin was divided into its
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components, overland and shallow concentrated or concentrated flow reaches. Slopes for
each segment of the flow path were computed using existing contours. Time of
concentration calculations are provided in Appendix D.

The subbasin delineation provides the framework for data input into CUHP. Model input
parameters, such as basin area, composite percent impervious, channel length, and length to
centroid, were computed using Geographic Information Systems software. Subbasin
parameters are summarized in Exhibit 5-3 below.

EXHIBIT 5-3
Basin Characteristics
Subbasin
Channel Distance to Area Subbasin Time of
Length Centroid {square Area Concentration
Subbasin Imperviousness {feet) (feet) miles) (acres) (minutes)
Windmill Gulch Drainage Basin
South System (Tributary fo Design Point 888)
400 0.52 2,399 1,446 0.18 115 N/A
450 0.74 2,024 941 0.13 83 21.2
451 0.83 1,088 h42 0.04 26 12.5
500 Q.31 3,318 1,473 0.39 250 N/A
550 Q.47 2,971 1,486 0.13 83 26.5
551 0.79 1,563 1,003 0.06 38 18.7
600 Q.72 1,921 1,046 0.06 38 20.7
South System (Tributary to Design Point 525)
525 0.27 $28 214 0.05 32 15.2
North System (Tributary to Design Peint 777}
825 0.76 873 52 0.03 19 14.9
650 0.70 3,075 1,519 0.18 115 N/A
660 0.93 3,394 2,080 0.31 198 N/A
675 0.46 4,986 2,159 0.1 70 37.7
685 0.21 4996 2492 0.09 58 a7.8
700 0.18 3,610 1557 0.11 70 30.1
725 0.09 3,415 1,124 0.19 122 N/A
750 0.82 3,897 1,625 0.10 64 31.7
800 0.72 1,414 649 0.12 77 15.3
825 1.00 1,119 498 0.02 13 8.0
850 1.00 3,334 1,910 0.13 83 21.3
875 0.94 3,131 858 0.14 90 27.4
900 0.66 1,886 924 0.07 45 20.5
925 1.00 1,658 764 0.05 32 14.8
950 1.00 3,303 1,525 0.12 77 18.9
Big Johnson Drainage Basin
100 0.17 859 306 0.05 32 14.8
150 0.91 1,064 615 0.03 12 11.0
200 0.09 6,508 3,021 0.37 237 N/A
215 0.34 2003 759 0.05 32 21.1
225 0.88 985 531 0.03 19 10.2
250 0.96 1456 660 0.09 58 10.4
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EXHIBIT 5-3

Basin Characteristics
Subbasin
Channel Distance to Area Subbasin Time of
Length Centroid {square Area Concentration

Subbasin  Imperviousness (feet) {feet) miles) (acres) (minutes)

260 0.96 1486 600 0.06 40 17.2

270 0.99 2073 1139 014 90 21,5

275 0.96 1,002 462 0.03 19 11.8

300 0.02 2,845 1,517 0.14 20 26.4

5.5 Summary of Colorado Urban Hydrograph Procedure Results

Based on the input parameters discussed above, CUHP generated runoff hydrographs, total
runoff volumes, peak runoff rates, and time to reach peak runoff for each of the subbasins
listed in Exhibit 5-3. A summary of peak subbasin runoff rates and runoff volumes
calculated by CUHP for the 100-year, 24-hour storm is provided in Exhibit 5-4. The actual
input and output files for the Windmill Gulch and Big Johnson CUIP models are included
in Appendix E. The time to reach peak runoff was generally consistent for each subbasin at
2 hours 25 minutes.

EXHIBIT 5-4

CUHP Excess Precipitation Volumes and Subbasin Peak Runoff Rates; 100-year, 24-hour Storm

Volume of Excess

Subbasin Peak Runoff (cfs} Precipitation (AF)
Windmili Gulch Drainage Basin

400 458 51.8
450 400 244
451 121 8.0

200 675 51.8
525 123 6.4
550 333 19.8
551 186 11.7
600 181 11.1
625 94 5.7
650 531 32.6
660 913 85.2
875 232 16.7
685 177 11.0
700 255 13.1
725 23 21.0
750 272 19.8
800 359 22.2
825 63 4.3
850 413 28.1
875 419 29.7
900 210 12.4
025 162 10.8
950 363 26.0
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EXHIBIT 54
CUHP Excess Precipitation Volumes and Subbasin Peak Runoff Rates; 100-year, 24-hour Storm

Volume of Excess

Subbasin Peak Runoff (cfs} Precipitation (AF)
Big Johnson Basin
100 107 5.9
150 93 6.2
200 429 40.6
215 132 6.8
225 93 6.1
250 273 19.2
260 181 12.8
270 335 14.7
275 93 6.4
300 335 14.7

5.6 Basin Runoff from Urban Drainage Stormwater Management
Model — Baseline Condition (No Detention Facilities)

The storm runoff hydrographs generated by CUHP were routed through the proposed
drainage systems using the UDSWM model. Initially, a system of storm sewer conduits and
open channels was schematically developed to progressively collect runoff from tributary
subbasins and upstream conveyance elements, combining flows to final delivery to the
major basin design points. No detention facilities were included in order to calculate the
undetained peak discharge from the watersheds. Those discharges to the DBPS design
points are compared to the DBPS allowable discharges in Exhibit 5-5.

EXHIBIT 5-5
UDSWM Peak Discharge at Property Boundary Design Peints; 100-year, 24-hour Storm with No Detention
MDDP Peak
DBPS Design Point MDDP Design Point Undetained DBPS Allowable Peak
Reference Number Reference Number Discharge' (cfs) Discharge (cfs)
Windmill Gulch Basin
11 (J) 777 4854 150
8,8, 10 525 123 275
7(N B88 1520 250
Big Johnson Drainage Basin
62 (5A-3) 1,001 200 50
32 (5A-2) 1,002 1437 85
61 (5B-2) 300 335 36

' Does not account for limitations in capacity of discharging culvert.

Schematic diagrams of the proposed drainage systems for the Windmill Gulch and Big
Johnson Drainage Basin(s) were prepared using the FSA graphical user interface to the
UDSWM model. Diagrams showing the schematic networks are provided for reference in
Appendix F.
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5.7 Basin Runoff from UDSWM - With Recommended Detention
Facilities

As shown in Exhibit 5-5 above, all but one of the projected peak flows for the undetained
condition exceed the peak discharge allowed by the DBPS. Therefore, several detention
strategies were evaluated in order to reduce the peak discharge at each design point to the
allowable rate. Initially, a scenario involving the placement of detention only at the most
downstream ends of the system (DBPS design points) was modeled. The initial run
provided a rough estimate of the total volume of detention which would be required to
reduce the future condition peak discharge to the allowable discharge at each property
boundary design point. In successive model runs, detention facilities were placed in areas
upstream within the drainage system thereby reducing the size of the most downstream
detention basins. Following several intermediate designs, a recommended detention
scenario was identified for the Windmill Gulch and Big Johnson Drainage Basins. The
preferred detention scenario emphasizes storage upstream within each sub-drainage
system, thereby minimizing the need and associated cost for large conveyance elements to
convey high-peak flows from upstream basins to downstream detention facilities.
Minimizing downstream detention has the further benefit of limiting disturbance to areas
dedicated to Open Space and lessening potential conflict with the proposed golf course.

The recommended detention locations and conveyance paths and connections for both the
Windmill Gulch and Big Johnson Drainage Basin(s) are shown in Exhibit A-9 in

Appendix A. The UDSWM model input and output files are provided for reference in
Appendix F. Exhibit 5-6 summarizes the results of the UDSWM modeling in terms of the
peak discharges at the property boundary design points with the recommended detention,
and it compares those values to the allowable discharge rates cited in the DBPS. Exhibit 5-6
can be compared o Exhibit 5-5 to quantify the benefit of flow attenuation resulting from the
recommended detention basin scenario.

As can be seen in Exhibit 5-6, the recommended discharge at MDDP design point

777 (298 cfs) is nearly twice as high as the discharge modeled in the DBPS (150 cfs). Because
of the considerable area that drains to this point (1088 acres), the higher release rate is
recommended. To compensate for this higher rate, the recommended release rate at MDDP
design point 525 (123 cfs) is less than half of the rate modeled in the DBPS (275 cfs). Only

32 acres, all within the proposed golf course, will drain to design point 525. With this
modification, total release from the Airport site still meets DBPS objectives, and there should
be no significant downstream impacts resulting from this modification, as the two design
puints are close to each other and to Windmill Gulch.

In Exhibit 5-6, the recommended discharge at MDD design point 300 is considerably
higher than the rate modeled in the Big Johnson DBPS (332 cfs vs. 36 cfs). No development
is proposed in subbasin 300. The peak rate calculated in this MDDP’ by CUHP and UDSWM
modeling is for existing undeveloped conditions. The Big Johnson DBPS used TR-20
software and input a very low curve number value for this basin (see Exhibit 3-1) that
resulted in a peak runoff value of only 25 cfs. The variation in peak rate between the

two studies is due to differences in software used, in storm hyetograph input, in watershed
characterization, and watershed area (0.14 sq mi in the MDDP vs. 0.07 sq mi in the Big
Johnson DBPS). Because the intent of the Big Johnson DBPS is to limit peak flow at key
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discharge points to historic values, and because no change to historic condition is proposed,
planning for a detention facility at this location is not warranted and is not recommended.

EXHIBIT 5-6
UDSWM Peak Discharge at Property Boundary Design Points; 100-year, 24-hour Storm Event with Detention
Peak Discharge With
Recommended DBPS Allowable Peak
DBPS Design Point MDDP Design Point Detention (cfs) Discharge (cfs)
Windmill Gulch Basin
11 (J) 777 298 150
8,910 525 123 275
7 () 888 249 250
Total 670 675
Big Johnson Basin
62 (5A-3) 1001 48 50
32 (5A-2) 1002 71 85
61 (5B-2) 300 335 36
Total 454* 171

The detention facilities shown in Exhibit A-9 in Appendix A are tabulated in Exhibit 5-7.
The table also shows the required detention volumes for the 100-year, 24-hour storm that
were calculated by the UDSWM model.

The UDSWM model output for water quantity storage does not take into account storage
volume needed for water quality purposes. Computation of recommended storage volume
for water quality improvement, as well as the total recommended design volumes and peak
discharges for the detention ponds are discussed further in Section 6.0, Hydraulic Design.

In addition to the detention facilities shown in Exhibit 5-7, on-site detention will be required
for the three office and comimercial parcels that lie within subbasin 500 and are tributary to
detention site Number 7. The parcels are identified on Exhibit A-9 in Appendix A. On-site
detention is required there to reduce the size of detention site Number 7 so as not to conflict
with golf course design and routing, and also to provide stormwater quality treatment at
those parcels rather than at detention site Number 7. Refer to Section 6.1.2, Water Quality
Capture Volume for further discussion.
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EXHIBIT 5-7
UDSWM Model Output: Water Quantity Storage Needs; 100-year, 24-hour Storm

UDSWM Storage Volume Needed for Reduction of 100-year,

Detention Site 24-hour Peak Flow' (AF)
Windmill Gulch Detention Sites
1 26.8
2 56.1
3 35.2
4 61.3
5 73.3
6 56.2
7 21.7
8 32.3
10 15.5
11 215
13 17.2
Sub-total 417.1
Big Johnson Detention Sites
100 3.9
200 4.7
250 3.2
400 3.1
500 50.9
700 33.9
900 3.8
Sub-total 103.5
Total 520.6

! Mods! output only. Doss not include additional storage volume needed for water quality improvement.

2 Because the Airport does not propose any development in the basin tributary to DBPS design point 61
(5B-2) (MDDP Design Point 300), construction of detantion fagilities is not proposed for inclusion with the
Business Park development.
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SECTION 6.0

Hydraulic Design

The hydrologic analysis provides the basis for identifying drainage improvements that will
be necessary to manage storm runoff associated with future development and to limit peak
discharges from the Airport in a manner consistent with the Windmill Gulch and Big
Johnson DBPS.

6.1 Detention Facilities

Exhibit A-§ in Appendix A summarizes the recommended number and location of detention
facilities. The aerial extent shown for each basin approximates the space requirement that
will be needed to provide the storage volumes listed in Exhibit 5-7, based on preliminary
grading of the basins and the existing topography. Final shapes and sizes of the detention
facilities will ultimately be determined as site plans are developed.

The City requires that stormwater runoff be treated to improve the quality of runoff
released from a developed site. Volume 2 of the DCM requires that a Best Management
Practice with water quality capture volume (WQCV) be incorporated as an integral
component of the storm drainage system. Where stormwater quantity detention facilities are
proposed, a quality component should be incorporated (City of Colorado Springs, 1994).

The final recommended sizes for the detention facilities combine the WQCV with the
storage volume identified in Exhibit 5-7 that is needed for attenuating peak flow.
Determination of WQCYV for the Airport property in the Windmill Gulch and Big Johnson
Basins is explained below.

6.1.1 Water Quality Considerations

Volume 2, Section 4.1 of the DCM requires that WQCV be provided for new development or
significant redevelopment of 1 acre or greater, and that the WQCYV be incorporated into
stormwater quantity detention basins when proposed. In addition, the DCM states that
onstream WQCYV facilities must be designed to serve the entire upstream watershed, even if
upstream developments have installed their own WQCYV facilities.

6.1.2 Water Quality Capture Volume

WQCVs were computed for each subbasin following the procedure outlined in Volume 2,
Section 4.2 of the DCM. The WQCVs (including sediment storage) for downstream
detention facilities were computed considering the total tributary area, regardless of
whether upstream WQCVs exist. The total required storage volume (stormwater attenuation
plus WQCV) for each detention facility was then computed by adding half of the WQCV
(including sediment storage allowance) to the 100-year, 24-hour model output storage
volume for each detention facility identified in Exhibit 5-7. Exhibit 6-1 below summarizes
the 100-year model output storage volumes, WQCYV adjustments, and total design volumes
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for each of the detention basins. The WQCYV results are provided in Appendix G for
reference.

EXHIBIT 6-1
Detention Basin Design Volumes
Computed Total WQCV Volume to be
Total Plus Sediment Added to 100- 100-year
wacy Allowar;lce yeatr, 24-hour 24-hour’
(AF) (AF) Storage (AF) UDSWM Basin
(WQCV + 8) = Model Design
Basin Tributary 120 Percent 50 percent Storage  Storage
Identification Subbasins wacyv wacy (WQCV + 8) Need (AF) {AF)
Windmill Gulch Detention Basin
1 675, 685 1.7 2.0 1.0 26.8 27.8
2 660 7.1 8.6 4.3 56.1 60.4
3 950, 925 4.5 5.4 2.7 35.2 37.9
4 900,650,675. 685 5.3 6.4 3.2 61.3 64.5
5 875, 850, 825, 750 9.1 10.9 8.5 73.3 78.8
6 675, 685, 660, 950, 30.8 37.0 18.5 56.2 74.7
925, 900, 650, 875,
850, 825, 750, 800,
625, 700
7 500, 675, 685, 660, 32.7 39.2 19.6 21.7 21.7°
950, 925, 900, 650,
875, 850, 825, 750,
800, 825, 725, 700
8 550, 551, 600, 550, 9.4 11.3 5.6 32.3 37.9
451, 450, 400
10 550 1.4 1.7 0.8 15.5 16.3
11 551, 600, 550 3.3 4.0 2.0 21.5 23.5
13 725 0.6 0.7 0.4 17.2 17.6
Big Johnson Detention Basin
100 100, 150 1.0 1.2 0.6 3.9 45
200 225 0.6 0.7 0.4 3.2 3.6
250 215 1.0 1.2 0.6 47 5.3
400 150 0.7 0.8 0.4 31 3.5
500 200, 250, 260, 270, 6.9 8.3 41 50.9 55.0
275
700 250, 260 3.2 3.8 1.9 33.9 35.8
900 275 0.7 0.8 04 3.8 4.2

'S = Volume allowance for sediment accumulation.
2WQCV storage is not recommended for Detention Basin 7.
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Detention Basin 7 (DB-7} is not recommended to include a WQCV due to its location relative
to air traffic paths. The inclusion of a WQCV at this location has a potential safety risk to
Airport operations. Field observations suggest that shallow groundwater exists in this area,
and a water quality outlet would impound the shallow groundwater. Impoundment of the
shallow groundwater would create permanent open water, or conditions favorable for the
establishment of wetland species, thereby attracting waterfowl and increasing the potential
for incident with aircraft taking off from Runway 35L/17R.

Detention facilities having the capacities listed in the "Basin Design Storage” column above
have been preliminarily graded into the existing topographic contours. The area of the
water surface for each of the recommended detention basins is shaded in blue in Exhibit A-9
in Appendix A. For the purpose of determining the conceptual footprint of the detention
facilities, 3H:1V pond side slopes were used, and target depth was a maximum of 9 feet. For
conceptual layout purposes, pond inverts were placed a maximum 11 feet below the lowest
nearby lot or roadway elevation contour, to ensure at least 1 foot of freeboard when full.
Final shapes and sizes of the basins will be determined as development and parcel grading
plans are proposed and approved.

6.2 Conveyance Elements

Conveyance elements (open channels, storm drains, culverts, and streets) will be needed
within the drainage system in order to safely convey stormwater runoff within the drainage
basins to the outfalls at the Airport boundary. The locations for the recommended
conveyance elements were selected based on the Concept Plan and the locations of
proposed detention facilities. Conveyance routing was designed to collect and convey flows
in a manner consistent with the drainage network modeled in CUHP /Stormwater
Management Model (SWMM).

Flood routing results from UDSWM provide the basis for the design of the recommended
storm drainage network. Modeling was performed for both the 100-year, 24-hour event and
for the 100-year, 2-hour event. The resulting peak flows for each element were compared
and the larger value was used as the basis for sizing the conveyance element.

Streets are an integral component of any storm drainage system. For storm drain systems
located within street corridors, portions of the stormwater runoff can be carried in the
streets. The flow-carrying capacity of the streets was determined in accordance with the
DCM, using the proposed roadway cross sections and profiles. The street cross sections
used and their capacity calculations are provided for reference in Appendix H.

For conceptual sizing purposes, where pipes are recommended velocities were kept below
the DCM recommended limit of 18 feet per second. For conceptual sizing purposes, where
grassy channels are recommended, channel velocities are below the DCM recommended
limit of 5 feet per second. Slopes flatter than existing ground were used when needed to
keep channel velocities below 5 feet per second. It is anticipated that drop structures will be
needed to dissipate excess potential energy for channels having slopes flatter than existing
ground. Channel side slopes of 4H:1V were used for conceptual sizing. Channel flow depths
were kept at or below 5 feet (excluding freeboard). Additional conceptual element
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information, including ground slope, length, anticipated flow velocity, and need for drop
structures, is provided in Appendix H.

Exhibit 6-2 is a summary table for the proposed conveyance elements. The table provides
the design flow, allowable street flow, conduit or channel flow, and attributes for the
conveyance element that is recommended. The alignments of the recommended drainage

system are shown in Exhibit A-9 in Appendix A.

EXHIBIT -2

Recommended Conveyance Elements: Conceptual Design Flows and Sizes

Recommended

Reach Flow Element Size (pipe
from Street Remaining diameter, box
Element UDSWM Street Capacity Flow Element Flow Element dimensions, or
Identification Model' {cfs) (cfs) (cfs) {(cfs) Slope (ft/ft%) channel dimensions}
Windmill Guich Conveyance Elements
21A 504 NA 0 504 0.008 6X6 box
21B 126 NA 0 126 0.015 42" pipe
22 252 NA 0 252 0.010 60" pipe
23 11 NA 0 11 0.005 21" pipe
41A 943 NA 0 943 0.005 10X6 box
41B 409 NA 0 409 0.005 78" pipe
42 275 NA 0 275 0.005 72" pipe
51A 419 N/A street slopes 0 419 0.027 80" pipe
uphill
51B 210 320 210 0 0.027 None
52 10 N/A due to pond 0 10 0.007 21" pipe
invert elev
relative to street
alev.
54A 272 N/A-no street 0 272 0.018 66" pipe
54B 272 N/A-no street 0 272 0.005 72" pipe
61A 411 N/A-strest slopes 0 411 0.015 66" pipe
uphill
61B 159 359 159 0 0.022 None
638 22 N/A-pond invert Q 22 0.0050 27" pipe
alev lower than
streat elav.
63A 116 N/A 0 116 0.032 36" pipe
64A 180 N/A 0 150 0.006 6'W % 3.4'D channel
72A 25 N/A a 25 0.025 IW x 2'D channe!
728 25 N/A 0 25 0.020 24" pipe
71A 512 N/A 0 512 0.003 8W x 5D channel
71B 148 N/A 4] 148 0.007 5W x 3D channel
71C 34 NFA 0 34 0.020 A4'W x 2°D channel
81A 144 NA-street slopes 0 144 0.0070 54" pipe
uphill
81B 76.5 264 77 0 0.0070 None
82A 206 95 95 111 0.0050 54" pipe
82B 1 NA-no sireet 0 21 0.0130 2W x 2'D channel
g82C 21 NA-ne streat 0 21 0.0110 24" pipe
83A 399 NA-toc many 0 399 0.0010 8'W x 8H box
slope changes
83B 160 NA-toc many 0 160 0.0070 54" pipe
slope changes
83C 80 206 80 0 0.0070 None
B4A 769 NA 0 769 0.0025 10'W x 6'D channel
84B 565 NA 0 656 0.0030 10'W x 5.5'D channel

6-4
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EXHIBIT 6-2
Recommended Conveyance Elements: Conceptual Design Flows and Sizes

Recommended
Reach Flow Element Size (pipe
from Street Remaining diameter, box
Element UDSWM Street Capacity Flow Element Flow Element dimensions, or
Identification  Model’ (cfs) (cfs) (cfs) {cfs) Slope (ft/fit}  channel dimensions)
84C 542 NA 0 b4z 0.0030 10'W x 5'D channsl
84D 542 NA 0 b4z 0.0050 7'W x 6'H box
Big Johnson Conveyance Elements
1 22 NA 0 22 0.0250 2'W x 2' D channel
2A 38 NA 0 38 0.0050 36" pipe
2B 38 NA 0 38 0.0190 5'W x 2' D channel
3A 42 NA 0 42 0.0700 21" pipe
3B 19 NA 0 19 0.0357 18" pipe
3C 93 NA 0 93 0.0250 36" pipe
44 100 NA 0 100 0.0080 4'W x 2' D channel
4B 57 NA 0 57 0.0260 30" pipe
5 335 NA 0 335 0.0225 60" pipe
6 11 NA 0 11 0.0580 18" pipe
7 181 NA 0 181 0.0098 54" pipe

! Reach flow listed here is the greater of the 100-year, 24-hour and the 100-year, 2-hour flows for each reach.
2 fft = feet per feet
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SECTION 7.0

Discussion and Recommendations

This section summarizes the recommended storm drainage improvements that will be
required to capture, contain, and convey runoff through future development of the Airport
property. Phased implementation of the improvements is also generally addressed. The
discussion is general because construction phasing will depend upon the manner in which
the site eventually develops. At this conceptual stage, the development pattern cannot be
discerned as it is dependent upon a large number of factors, including local economic
activity, market demands, and approaches to infrastructure funding.

7.1 Drainage Planning Approach

The drainage approach presented by this MDDP is designed to accomplish the following
objectives:

¢ Attenuate developed runoff to meet allowable peak discharge at the property boundary
as defined in the DBPS.

* Coordinate detention basin and conveyance element location with Concept Plan layout
and future aviation-related development.

¢ Minimize detention basin size and number in Open Space and golf course areas in order
to preserve natural values in the Open Space and reduce impacts to golf course
operations.

» Optimize detention basin and conveyance element size and layout to manage
infrastructure costs.

Drainage planning for development of the 3.8-square-mile (2,433 acre) portion of the Airport
property that lies within the Windmill Gulch and Big Johnson Drainage Basins has the
primary challenge of providing sufficient detention storage to control runoff release from
the property to levels that are protective of downstream property and infrastructure. This
MDDP has been developed in accordance with the two Drainage Basin Plarming Studies
that previously determined the stormwater flows and drainage improvements needed to
achieve that goal. Hydrologic and hydraulic modeling downstream of the Airport property
has not been performed as part of this drainage planning effort.

The detention requirements at the Airport are significant, perhaps more so than is common
for site development. The primary reason for this is that, prior to Airport development,

60 percent of the Windmill Gulch Basin drained internally (large sump, or retention, areas)
and did not confribute storm runoff to Windmill Guich. The Windmill Gulch DBPS
recognized this fact and used the undeveloped peak runoff discharges that were calculated
from the tributary 40 percent to guide future allowable release from the property under
future development, when the full 2.75-square-mile area would become tributary to
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Windmill Gulch. Exhibit 7-1 compares historic condition and future condition parameters
for tributary area, peak discharge values, and unit release rates (Wilson, 1992a).

EXHIBIT 7-1
Comparison of Peak Historic/Allowable Release Rates for Airport Property, from Windmill Guich DBPS
Tributary Area Peak Runoff Unit Peak Runoff
Developed Condition (sq miles") (cfs) (cfsfacre?)
Historic (undeveloped} 1.04 510 {calculated) 0.77
Future (developed) 2.8 675 (allowable) 0.38

¥ sq miles = square miles
cfsfacre = cubic feet per second per acre

Exhibit 7-1 indicates that detention storage in the Windmill Gulch portion of the study area
will need to attenuate release of fully developed Airport runoff to a unit rate of only

0.38 cfs/acre, approximately half the unit rate calculated for the historic undeveloped
condition. The hydrologic modeling presented in the previous section has determined that
reaching this goal will require 461 acre-feet of storage volume (not including WQCV), as
summarized in Exhibit 5-7.

Preserving the historic drainage patterns, wherein 60 percent of the Windmill Gulch area
would continue to drain internally to large retention areas was not considered feasible for
several reasons. These include changes to drainage patterns that have already been made in
association with development of the new Airport terminal, the large volume and land area
that would be required to retain the full quantity of developed runoff, and the potential
hazard to aviation that could result from retention of standing bodies of water for long
periods of time. Standing water might attract birds and other wildlife that could pose
increased danger to flight activity.

No historic retention areas have been identified in the Big Johnson Basin within the Airport.
However, as shown in Exhibit 7-2, the undeveloped, historic unit discharge rate calculated
for the Airport basins by the DBPS is a relatively low 0.22 cfs/acre, only 29 percent of the
historic unit discharge calculated in the Windmill Gulch DBPS. Because this relatively low
historic unit rate was used by the DBPS to define the future allowable peak discharge from
the Airport, development within the Big Johnson Basin will also have to provide significant
detention storage in order to attenuate flow to this level. A total of 112 acre-feet of detention
volume will be required {not including WQCV) as presented in Exhibit 5-7.

EXHIBIT 7-2
Gomparison of Peak Historic/Allowable Release Rates for Airport Property, from Big Johnson DBPS
Tributary Area Peak Runoff Unit Peak Runoff
Developed Condition (sq miles) (cfs) (cts/acre)
Historic {(undeveloped) 0.94 132 {calculated) 0.22
Future {developed) 1.00 171 (allowable) 0.27
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Drainage facility layout presented in this MDDP is coordinated with the Concept Plan for
business park development that was submitted to the City concurrent with the MDDP. To
the extent that actual development may occur in a slightly different pattern than shown by
the buildings, parcel boundaries, and secondary road alignments in the Concept Plan, it is
recognized that modifications to the conceptual drainage plan provided here may be
warranted in the future. Site-specific drainage reports and drainage plans that accompary
future improvement plans for Airport parcels will need to coordinate with this MDDP, and
with the drainage infrastructure completed at that time.

7.2 Summary of Recommended Improvements

To reduce and contain runoff from the proposed developments described in this MDDP and
to provide the required WQCV in accordance with Volume 2 of the DCM, the detention
basins listed in Exhibit 7-3 are recommended when all areas scheduled for development are
constructed (City of Colorado Springs, 1994). Locations and approximate areas of the
detention basins are indicated in Exhibit A-9 in Appendix A. Phasing of the construction of
these basins will depend on the pattern and timeline of build-out of the proposed
developments, and is discussed further in the next section.

EXHIBIT 7-3
Summary of Proposed Detention Basins
Detention Basin Basin Volume (AF) Detention Basin Basin Volume (AF}
Windmill Gulch Basin Big Johnson Basin
1 27.82 100 4.5
2 60.36 200 5.3
3 37.9 250 3.6
4 64.48 400 3.5
5 78.76 500 55.0
6 74.68 700 35.8
7 21.7 900 4.2
8 37.94 100 4.5
10 16.34 200 5.3
11 23.48
13 17.56
Total 461.0 Total 112.0

In addition to detention facilities, proposed development will require storm drainage
conveyance infrastructure. The conveyance elements listed in Exhibit 7-4 are recommended
when all areas scheduled for development are constructed. Locations of the conveyance
elements are indicated in Exhibit A-9 in Appendix A. The conveyance elements shown are
the major facilities needed downstream of detention facilities, or are major conduits in the
proposed right-of-way that serve to collect runoff from individual parcels. In addition to
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these conveyance elements, secondary systems will be proposed in future site-specific
drainage reports to locally collect and convey parcel runoff to the MDDP drainage facilities.

As indicated in Exhibit 7-4, a combination of open channels and closed conduit are
proposed. Open channels generally have the benefit of lower cost, lower velocities, and
potential water quality enhancement through sedimentation and infiltration. Open channels

have been proposed where judged appropriate.

EXHIBIT 7-4
Summary of Conveyance Infrastructure Needs
Conveyance Etement Recommended Conveyance Element Recommended
Element Length (ft) Element Size Element Length (ft) Element Size
Windmill Guich Basin Big Johnson Basin
21TA 2800 6X6 box 1 310 2'W x 2' D channel
21B 1360 42" pipe 2A 285 36" pipe
22 1520 60" pipe 2B 504 5'W x 2' D channel
23 466 21" pipe 3A 109 21" pipe
41A 2430 10X6 box 3B 297 18" pipe
41B 409 78" pipe 3C 723 36" pipe
42 466 72" pipe 4A 805 4'W x 2' D channel
51A 2784 60" pipe 4B 379 30" pipe
51B None 5 393 60" pipe
52 709 21" pipe 6 450 18" pipe
5 4A 691 66" pipe 7 434 54" pipe
54B 500 72" pipe
61A 500 66" pipe
61B None
63B 900 27" pipe
63A 1190 36" pipe
64A 1000 6'W x 3.4'D channel
72A 1600 3'W x 2'D channsl
72B 700 24" pipe
71A 1900 8'W x 5'D channel
718 460 5'W x 3'D channsl
71C 1020 4'W x 2'D channel
81A 785 54" pipe
81B None
82A 1290 54" pipe

7-4
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EXHIBIT 7-4
Summary of Conveyance [nfrastructure Needs

Conveyance Element Recommended Conveyance Element Recommended
Element Length (ft) Element Size Element Length (ft) Element Size
Windmill Gulch Basin Big Johnson Basin

828 770 2'W x 2'D channsl
82C 270 24" pipe

83A 1700 8'W x 8'H box
83B 950 54" pipe

83C None

B4A 604 10'W x 6'D channel
84B 440 10W x 5.5'D channel
84C 780 10'W x 5'D channel
84D 895 7'W x 6'H box

Existing culverts at the Airport property boundary were evaluated for their condition and
capacity, in order to determine their adequacy to convey the proposed flows. In general, the
existing culverts have the capacity to convey the proposed flows, as shown in Exhibit 7-5
below, with two exceptions. The existing culverts at MDDT design points 525 and 1001 are
recommended to be replaced, due to siltation, vegetation, and poor condition inhibiting
their use. Future modification of Powers Boulevard culverts may be required in association
with future roadway improvements by others.

EXHIBIT 7-5
Adequacy of Existing Property Boundary Discharge Culveris
Estimated
DBPS Design MDDP Design Structure Capacity Existing Structure Proposed
Point Point {cfs) Condition Discharge (cfs)
Windmill Gulch
19 777 400 good 298
8, 9, 10 (3 culverts) 925 350 good 123
7 888 860 good 249
Big Johnson
5A-3 (3 culverts) 1,001 115 good 48
5A-2 1,002 100 fair 71
5B-2 300 360 good 335

Several of the existing culverts within the Airport property will be removed during
roadway improvement or business park construction. Existing culverts beneath the Return
to Terminal Road, and the Airport Exit Road are expected to remain in place. In addition, a
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new culvert is needed under the Airport Entrance Road, to convey flows from detention
Number 1 to Number 4.

7.3 Sequencing and Phasing of Drainage Improvement
Construction with Business Parks

This MDDP was developed fo provide flexibility for accommodating phased buildout of the
study area. As development occurs, the facilities needed to convey and detain runoff from
the developments to existing or new hydraulic elements and to the Airport boundary will
need to be constructed. The following paragraphs describe some of the factors that will
control the timing of construction of the improvements described above. Refer to

Exhibit A-6 in Appendix A for location of existing features, Exhibit A-8 in Appendix A for
subbasin locations, and Exhibit A-9 in Appendix A for locations of proposed facilities.
Information on the sizes and lengths of the various conveyance elements is found in

Exhibit 7-4 and detention basin volumes are summarized in Exhibit 7-3.

7.3.1 Windmill Guich Basin

Detention Basin No. 1 (DB-1). DB-1 is located 2000 feet NW of an existing detention facility
(WG-1) that detains runoff from the storm drain system serving the south half of Runway
17L/35R (subbasins 675 and 685). Currently, collected runoff is released to the northwest
from WG-1. Construction of DB-1 will be required when the proposed military facility
{(Arrival /Departure Airfield Control Group [A/DACG]) is constructed over the existing
WG-1 in subbasin 270. The A/DACG facility will drain southward, but site construction will
eliminate WG-1, forcing it to be reconstructed to its new configuration to continue its
current functionality. When A/DACG is constructed, a new 78-inch RCP and a 10-foot by
6-foot RCB (conveyance elements 41 A and 41B) must be constructed to convey flows to the
new location for DB-1. DB-1 will discharge via a proposed culvert (conveyance element 42, a
72-inch RCP) under the Airport Entrance Road, to detention Number 4. Alternately, if
Canadair Point is constructed before the A/DACG, conveyance element 41B should be
constructed. As modeled in CUHP and UDSWM for future conditions, the peak inflow into
DB-1 is 895 cfs, while outflow is restricted to a maximum of 275 cfs.

Detention Basins No. 2 (DB-2) and No. 3 (DB-3). DB-2 and DB-3 are also located at the general
site of existing detention facilities, WG-1b and WG-2, respectively. WG-1b and WG-2 are
hydraulically connected by a 60-inch culvert beneath Drennan Road (inbound). Regrading
of WG-1b to create DB-2 will be required when Canadair Point or Sikorsky Grove is
constructed or when the north portion of East Aviation Development Area in subbasin 660
is constructed. Regrading of WG-2 to create DB-3 will be required when Sikorsky Grove is
constructed and/or when additional development in subbasins 925 and 950 is proposed.
Downstream conveyance element 52 will be constructed under Sikorsky Grove at the same
time. As determined in the future conditions hydrologic modeling, the peak inflow into
DB-2 is 913 cfs, while outflow is restricted to a maximum of 11 cfs. Direct inflow into DB-3
will be 515 cfs (plus outflow from DB-2), while release from DB-3 is restricted to 10 cfs.

Detention Basin No. 4 (DB-4). DB-4 is located over a depressed area where runoff now
collects before passing beneath Drennan Road to the south through an existing 8-foot by
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6-foot box culvert. DB-4 will be required when the north business park in subbasin 900 is
developed, or when DB-1 is constructed. Runoff from subbasin 900 will flow directly into
DB-4. Partially attenuated flows from DB-1 will flow into DB-1 through the proposed
72-inch culvert (conveyance element 42) under Airport Entrance Road. DB-4 will receive
485 cfs peak flows at buildout, and will restrict outflow to 28 cfs. Outflow from DB-4 will be
conveyed downstream to DB-6 through elements 63B and 63A. When DB-4 is constructed,
the existing 8-foot by 6-foot box culvert passing beneath Drennan Road to the south should
be plugged and abandoned.

Detention Basin No. 5 (DB-5). DB-5 is located along an existing drainage path that conveys
runoff from the terminal parking area to a 36-inch culvert beneath Drennan Road. DB-5 will
be constructed when Sikorsky Grove is built because Sikorsky Grove will cross the
drainageway. DB-5 will also be required at such time that further development occurs in
any of the tributary subbasins, 750, 825, 830, or 875. Piped outflow from DB-5 will combine
with element 52 flow at the intersection of Sikorsky Grove and Boeing Heights and
eventually flow into DB-6 through a storm drain beneath Boeing Heights. Peak inflow to
DB-5 from the four tributary basins totals 1,167 cfs. Basin outflow will be restricted to 25 cfs,

Detention Basin No. 6 (DB-6). DB-6 is located just west of an existing detention area, labeled
WG-4b in Exhibit A-6 in Appendix A. WG-4b has an existing 36-inch culvert outlet beneath
Drennan Road. Construction of Boeing Heights north of Drennan Road will disrupt the
function of WG-4b and the culvert and will require DB-6 to be constructed in its place.
Construction of DB-6 will also be required when development occurs in any of the
subbasins that are directly tributary to it (subbasins 625, 700, or 800). When DB-6 is
consfructed, the 36-inch culvert should be plugged and abandoned and conveyance element
71C constructed in its place. Element 71C includes a new culvert under Drennan Road and
an open channel along the margin of the proposed golf course that will connect to the
existing drainageway running southwest towards Powers Boulevard and DB-7. Peak inflow
to DB-6 is 727 cfs, while peak outflow is limited to 29 cfs.

DB-7. DB-7 is located at DBPS design point 11 (J), just east of Powers Boulevard at the
Airport property boundary. Runoff from all Airport property north of Drennan Road will
eventually pass through DB-7 prior to being released from the site. However, DB-7 only
serves to detain runoff from subbasin 500 which includes much of the proposed golf course.
Runoff from north of Drennan Road will already have been detained at upstream detention
facilities and is simply passed through DB-7 to limit the size of DB-7 in order to minimize
the facility’s potential impact on the golf course. On-site detention /water quality facilities
will be required for the office and commercial parcels within subbasin 500. These individual
on-site facilities will manage runoff release to historic rates at the individual parcel
boundaries. Peak inflow to DB-7 from subbasin 500 is calculated to be 648 cfs from the golf
course and including the historic releases from the office and commercial parcels. The
“pass-through” peak flow rate from upstream basins totals only 53 cfs. Design of DB-7 will
be intimately tied to golf course design, and it is recommended that construction of DB-7 be
done concurrently with golf course development.

Detention Basin No. 10 (DB-10). DB-10 will be required when development begins in
subbasin 550. Should construction of Airbus Point precede development of subbasin 550, the
24-inch culvert (conveyance element 82C) through which DB-10 will discharge should be
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constructed at that time. Downstream of the outlet pipe, a small channel is proposed to
convey DB-10 discharge through the Open Space before collecting into a larger storm drain
and discharging into DB-11. The CUHP and UDSWM modeling determined a 382 cfs peak
inflow into DB-10 from subbasin 500. Peak discharge from the facility will be 21 cfs.

Detention Basin No. 11 (DB-11). DB-11 is located in an Open Space parcel just west of Boeing
Heights and south of a commercial parcel. DB-11 will detain runoff from subbasins 551 and
600 and will pass through the attenuated discharge from DB-10. DB-11 and its downstream
conveyance system (elements 81B, 81A and 84A-D) are necessary when development occurs
in subbasins 551 and 600. The downstream conveyance elements should be constructed at
the time Boeing Heights and lower Embrauer Heights are constructed, if road construction
precedes development in those subbasins.

Detention Basin No. 8 (DB-8). DB-8 is located at DBPS design point 7 (I}, just north of Powers
Boulevard at the Airport property boundary. Runoff release from DB-10 and DB-11 will
eventually pass through DB-7 prior to being released from the site. DB-8 serves to detain
runoff from subbasins 400 and 450. These subbasins include office/commercial parcels, as
well as portions of the proposed golf course. DB-8 was originally conceived as a much larger
facility. But, in order to minimize the facility’s potential impact on the golf course and to
reduce the size of the upstream conveyance elements that would be required, DB-10 and
DB-11 were added and the size of DB-8 was reduced. Construction of DB-8 will be tied to
development in the directly tributary subbasins, however, construction of some of the
upstream conveyance elements may be required as noted in the discussion of DB-10 and
DB-11. Peak inflow to DB-8 is calculated to be 969 cfs and is proposed to be conveyed by
open channel through the golf course. While ultimate design of DB-8 will be tied to golf
course design, an interim basin configuration may be necessary if office and commercial
development in subbasins 400 and 450 precedes golf course development.

Detention Basin No. 13 (DB-13). DB-13 is located in the northwest quadrant of the Drennan
Road and Powers Boulevard intersection. DB-13 is proposed to collect, detain, and redirect
runoff from subbasin 725 located southwest of Runway 17R /35L. Currently, runoff from
this subbasin crosses Powers Boulevard north of Drennan Road through four 24-inch by
38-inch horizontal elliptical reinforced concrete pipe (HERCP) culverts that were installed
during the Powers Boulevard improvements in the early 1990s. However, as outlined in the
Windmill Gulch DBPS, the long-range plan is to redirect runoff from this basin southward
before discharging it from Airport property at DBPS design point 11 (J). The DBPS proposed
detention of subbasin 725 flows at a facility to be located at the site of DB-7. This MDDP
revises that concept to propose subbasin 725 runoff be detained at DB-13, where the peak
inflow of 285 cfs would be reduced to an outflow of 25 cfs. As shown in Exhibit A-9 in
Appendix A, the attenuated flow would pass through a new culvert beneath Drennan and
then through open swales in the golf course to DB-7. Detaining runoff at DB-13 would have
the benefit of reducing the size of downstream conveyance features and would reduce the
potential impact of higher runoff flows through the golf course. Future development in
subbasin 725 includes improvements to the Powers Boulevard /Drennan Road intersection
(where a grade-separated interchange is proposed) and a small taxiway extension at the
north end of the subbasin. It is recommended that the design and construction of DB-13 and
the proposed downstream conveyance be performed during planning and design of the
interchange.
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7.3.2 Big Johnson Basin

Drainage design within the Big Johnson Basin has the objectives of: 1) minimizing detention
requirements and land disturbance in the Open Space area which will be preserved between
Powers Boulevard on the south and proposed development on the north, and 2) creation of
a contiguous 65-acre parcel for development, northwest of the intersection of Embrauer
Heights and Canadair Point. The preserved Open Space area is considered to have high
ecological value and, thus, it is a goal of the Business Park Concept Plan to preserve those
natural values as much as possible. To accomplish these objectives, the drainage approach
within the Big Johnson Basin is to promote a combination of on-site and off-site detention
for development.

On-Site Detention to Historic Release Rates at AIDACG. On-site detention will be required
upon development of subbasin 280, the parcel currently scheduled for development by Fort
Carson as a rapid deployment facility, referred to as A/DACG. At the time of the MDDP,
the degree of on-site storage available within the A/DACG parcel had not been determined
by Fort Carson. Through discussions with Fort Carson, it was agreed that the MDDP
analysis would proceed assuming that the A/DACG parcel discharges at historic rates. As
such, the permissible peak discharge from the A/DACG during the 100-year storm is

335 cfs. The MDDP analysis assumes the A/DACG releases at or below this peak flow
during the 100 year storm.

Detention Basin No. 900 (DB-900). This detention facility will be required upon development
within subbasin 275, When DB-900 is built, conveyance element 6 is required, to convey the
outflow of DB-900 to DB-700. In addition, if construction of Canadair Point precedes that in
subbasin 275, conveyance element 6 should be constructed at that time, because it must

cross under the new roadway. Peak inflow to DB-900 is 93 cfs, and peak discharge is 11 cfs.

Detention Basin No. 700 (DB-700). DB-700 detains runoff from subbasins 250, 260, and 270,
and will be required when development is initiated in any of these subbasins. OQutflow from
DB-700 will be carried in conveyance elements 48 and 4A, to DB-500 and eventually
through conveyance elements 2B and 2A to the outfall at the Airport property boundary. If
timing dictates, conveyance element 7 should be constructed earlier when Embrauer
Heights is constructed. Also, if Canadair Point is constructed before development in the
A/DACG, conveyance element should be installed when Canadair Point roadway is built.
All conveyance elements downstream from DB-700 will be needed when DB-700 is
constructed. In addition, if Boeing Heights is constructed prior to development in subbasins
250, 260, and 270, conveyance element 4B should be constructed, as it will need to cross
under Boeing Heights. As shown in Exhibit A-9 in Appendix A, DB-700 outflow is directed
to Detention Basin No. 500 (DB-500), where flow is further attenuated. Peak inflow to
DB-700 is 785 cfs and peak discharge is 46 cfs.

DB-500. DB-500 serves to further attenuate flows detained by upstream detention facilities,
and to detain flows from the Open Space in subbasin 200, to meet aflowable discharge at the
property boundary. DB-500 collects outflow from the previously described detention
facilities that discharge to conveyance element 4A, as well as inflow from subbasin 200. The
attenuated outflow from upstream facilities that enters DB-500 has a peak rate of 57 cfs, but
the peak inflow from Open Space subbasin 200 is 429 cfs. Because the allowable discharge at
Design Point 1002 is only 85 cfs, considerable attenuation of undeveloped flow will be
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required. Peak discharge from DB-500 will be 38 cfs, which when combined with outflow
from DB-200 described below, will comply with the 85 cfs property boundary discharge
limitation. DB-500 should be constructed at such time that attenuation of runoff from
undeveloped areas of the Airport is considered necessary.

Detention Basin No. 200 (DB-200). DB-200 detains runoff associated with a portion of the
Airbus Point roadway and a small area of land to be preserved as Open Space (subbasin
215). DB-200 should be constructed when Alpha Avenue is constructed. Peak flow into to
DB-200 is 151 cfs and peak discharge is 42 cfs. Depending upon relative timing, DB-200
should be integrated into the design of the future Powers Boulevard and Airbus Point
interchange. In addition, for the purposes of the MDDF, it is assumed that the existing
outfall (in fair condition) under Powers will remain functional for discharges. If, during the
construction of the future interchange, the existing outfall is destroyed, it must be replaced
so that flows can be discharged from DB-200 and DB-500 from the site at this location.

Detention Basins No. 400 (DB-400) and No. 100 (DB-100). DB-400 is an on-site detention facility
for subbasin 150 and is required when development occurs in that subbasin. Peak inflow is
93 cfs and peak discharge is 22 cfs. DB-400 will discharge through conveyance element

1 to DB-100. DB-100 is located just upstream from property boundary design point 1001
which has a DBPS allowable discharge of 50 cfs. DB-100 will provide detention for runoff
from the undeveloped subbasin 100. Inflow to DB-100 is 107 cfs from subbasin 100 and

22 cfs from DB-400. Outflow is 48 cfs, which complies with the allowable discharge of 50 cfs.
DB-100 will discharge through the existing 36-inch CMP culvert (in good condition) under
Powers at the Airport property boundary. If during construction of future improvements to
Powers Boulevard in this area, the existing culvert is destroyed, it must be replaced so that
DB-100 will have an outfall.

Open Space Subbasin 300. Subbasin 300 is currently undeveloped and no development is
planned for this subbasin in the future. The Big Johnson DBPS modeled a historic peak flow
of only 25 cfs to design point, while the hydrologic modeling conducted in this MDDP
calculates a peak runoff of 335 cfs. Detention for this subbasin should only be constructed if
it becomes necessary to detain undeveloped runoff to this design point.

710 DENT122004001.DCC
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EXHIBIT A-4. Table of Key Historic Drainage- and Master-Planning-Related Documents for the Colorado Springs Airport {Study No. Corresponds to Exhibit 2-1)

Study Bibliographic Information Summary/Highlights
No.
1 Greiner. 1988. Master Drainage Study,
2 CH2M HILL. August 1989. Final Drainage  Plans for construction of the culvert flowing from east to west beneath Powers, immediately north of
Report for Powers Blvd (From Drennan Drennan. Does not acknowledge the Windmill Gulch DBPS.
Read to Fountain Boulevard)
3 Wilson and Company. January 1991. + SCS TR-20 used to determine peak runoff flows and volumes for 10-yr and 100-yr, 2hr and 24-hour

Windmill Gulch Drainage Basin
Planning Study. Prepared for El Paso
County Department of Public Works. Rev.
6/1991 and 2/1992.

storms for existing and future basin conditions.
+ US ACOE HEC-2 used to model existing and future condition hydraulics.

+ Provides detailed preliminary design for proposed improvements to blue line channel from Drennan
Road to outfall at Fountain Creek.
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Kiowa Engineering Corporation.
September 1991. Big Johnson
Reservoir/Crews Gulch Drainage Basin
Planning Study. Prepared for El Paso
Department of Public Works.

Isbill and Associates. July 1992, Windmill
Gulfch Master Drainage Study.

(Cited in Drexel Barrell MDDP) Weiss
Consuliing Engineers. September 1894.
Colorade Springs Industrial Park Filing No.
1.

Hydrology

Future condition accounted for proposed commercial/business development on the Colorado Springs
Municipal Airport property in hydrologic model.

+ City/County DCM used to calculate curve numbers.

+ Subbasins 47-51 are possibly partially or fully within Airport property.

+ SCS TR-20 used to determine peak runoff flows and volumes for 10-yr and 100-yr, 2hr and 24-hour
storms for developed basin conditions.

Hydraulics

+ US ACOE HEC-2 was used to define 100-year floodplain and floodway considering no improvements
to the major drainageway facilities.

+ Area above Big Johnson Reservoir is Reach 5; no floodplains were delineated for drainageways above
the reservoir.

+ Assumed future development would be required to provide adequate facilities to safely convey storm
flows.

+ Recommends/Assumes detention will be constructed north of Powers Bivd, to maintain discharges to
historic condition, 100-yr. 24-hour storm,

Other

+ Major irrigation facilities exist within the basin and play a role in basin hydrology. 2. Reserveir has lost

half its capacity due to sedimentation.
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October 1994. City of Colorado Springs/ El
Paso County Drainage Criteria Manual
Changes

CH2M HILL. March 1988. Colorado
Springs Municipal Airport Peterson
Drainage Study. Technical Memorandum.

Py City Council Resoiution _170-94 |, the fullowing changes wthe 1987, revised 1991 City of
Colgrads Springs dratmags criteria will be sfective for use in the City on October 12, 1994:

I} The stoom Frequency e the design of the Inftial cirainage system shall be the FIVE YEAR storm.
2 Allowable Sow depth in Type | (8 inch vertical) cusb shalll be £ inches,

3} Miaximmnm sflowabie fHow tates, per side, for the initdal siomm shall be as follows:

a. Hillside Fesidential, ramp curb 15 cubfe feet per secomnd
b, Ehllside Residential, vartical b . e vresememneenimmons s sinas 25 cubic fieet per second
c. Bestdential, ramp curty . 20 cubic feet per second
d. Residensial, wertical b, 34 ulpic foet per sooand
¢. Collector, vertical curk, 34 cubic fret per secomd

f. Mrterial wertical curh o cralies Fomg per second, amd
st hawe one e foet. Tans fres of water in eqch divection

&) Allowable 100 yeow croscflon in Avterial straete 2t 2 Taw podoe skall be the lesser of:
2. 12 inches depth ai the gutier flowline
b. 4 inches deprh ot the crown



CH2M HILL. May 1998. Colorado
Springs Airport Drainage Master Plan —
Volume 1. Prepared for City of Colorado
Springs and Colorado Springs Airport, in
support of The Colorado Springs Airport
Master Plan.

Barnard Dunkelberg and Company et al.
November 1998. Master Plan-Colorado
Springs Airport. FAA Project No. AIP 3-
08-0010-22

Land Use Basis:

-Existing - Isbill 1995 ALP, BD&C provided aerial photos and other data
-Future - BD&C ALD 1997,

-% Impervious assigned using City/County DCM and SCS.

Rainfall Method:

-RF Depths (100y/2h, 100y/24h, 10y/2hr, 10y/24h) taken from DCM isopluvials {2hr derived from thr).
-SCS Type lla distribution for 24hr

-CUHP for 2hr storm RF distribution

Storm runoff routing: UDSWMM

Design Criteria:
-Big Johnson-Maintain future discharge at or below existing 100y/24h discharge of 350-400 cfs
-Windmill Guich-Maintain future discharge at or below existing 100y/24h discharge of 219 cfs

Results:
-Big Johnison - Future 100y/24h peak discharge (without detention) = 3250 cfs
-Windmill Guich - Future 100y/24h peak discharge (without detention) = 2730 cfs

Recommended Improvements:
-Big Johnson — Canstruct new detention facility with 52.5 AF capacity. Construct earthen ditches.
-Windmill Guich — Construct new detention facility with 44 AF capacity. Construct earthen ditches.

Recommends:

No addition of a general aviation runway.

Ultimate 1800 foot extension of Runway 17R/35L.

A full parallel taxiway system on the east side of the west runway.

The provision of a parallel taxiway system on the west side of the west runway.

Protection of the capability to provide a dual-parallel taxiway system, adjacent to areas on the airport
where aircraft access needs are anticipated to be the greatest (west side of 17L/35R (East Runway)
and west side of Runway 17R/35L (West Runway).

- Program for development of a partial parallel taxiway on the east side of runway 17L/35R {East
Runway).
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9 Drexel Barrell and Co. 2000. Master Hydrology: No new analysis. Simply summarizes others and plots outfall flows on map.
Development Drainage Plan for Land Use:

Colorado Springs Airport. Prepared for -Existing — taken from ‘existing plats, reports, zoning maps, and site visits’

City of Colorado Springs Department of AN h
Planning and Development, Engineering I—_[I—;J(;l:;i ﬁcg_lajonty taken from CH2M HILL Drainage Master Plan

Pivision. -Existing - Simply summarizes CH2M HILL 1998
-Proposed — Simply summarizes CH2M HILL 1998 and recommends future modifications to retention ponds
{convert to detention ponds). Recommends additional analysis of the site as it develops.

Does not citefrefer to the Big Johnsen or Windmill Gulch DBPSs at all.

Floodplain analysis only studied Big Johnson.

Map shows major storm drainage systemn for terminal parking area along the northern portion of the north-
south sub-basin boundary between WG-4 and WG-5.

10 Barnard Dunkelberg and Company. Section One of the Business Park Plan provides analysis and conceptual planning fox
February 2001. Colorado Springs Fhase One of the development, which consists of sppeoximately 760 acres. Through
Airport Business Park Master Plan. the land suitahiliey anatysis, ao constraints were idensified et would linit

development in Phase One. The delineation of Phase Ope and Two is the draimagr
brasin boundary, which is the most promnent physical festare oo the sie. The Land
Use Plan identifes gencral uses for the property including privare aviation related
inclesteial erees, office/industrdal use, commercial arczs for a hotel and rclaged
actvides, open space/golf couzse, and sweet oghes-ofway preservation apeas, The
deainape basin bonndary, which delineates Phase Ohne and T'wo, also provides for
peeservaton of thar 300 - 400 scne aves for open space for a minimum of 20 years.
“This is based upon distussions with the Parks and Recreatios Department,/TOPS
Committee snd Adrport Administration. This is 2 lagieal boundary because
development on the other side of this line requires stonificant infrstmemre
investments.

Section Two provides direetion for the design of the business parl thronph the nse
of developrmens gridelines. These guidekaes provide direction for the aspects
gelated ro actual design and consizuction of projects within this azea, Guidelaes fox
site design landscape design, srchitecnznl design, wod sigoage ate enclosed to ensure
wuality development for this swategic location within the Clty,



11

12

URS (Cartwright). 2001. Colorado
Springs Airport, Business Park,
Drainage. Memorandum prepared for City
of Colorado Springs Engineering
Department and Colorado Springs Airport,
dated 8/20/01.

URS. September 2004. Peterson Field
Drainage Basin Master Development
Drainage Plan.

This memerandum is 2 summany of @ prefiminary analysis of the siom water
drainage of the Business Park located &t Colorado Springs Airport. This investigstion
identified that the proposed development is in subsiantial compliancs with JAODP. )Hp
The runoffs from the proposed Business Park will be very similar to the proposed” /4.
flowws in the MDDP. +

(Referring to the CH2M HILL 1998 MDDP, ltem 7 above.)

This Peterson Basin MDDP dewils the hydrology and hydranlics for the Pederson Basin within the COSA
property boundary. Adjacent properies slong Aviation Way ore also considered since major driinage
facilities are shared, but no improverments are shown on propenies not within the COSA simce these
developments are oulside of the limits of study, This Petersen Basin MDDP does not cover Peterson AFB
upstreans. of the COSA, which is detailed in the Petcrson Alr Force Base, Type “A™ Repont, Basewide Storm
Drainage Stwdy [Peierson AFB Drainzge Swdy) {Reference 13), Qffsite subbasing that are ndjacent to
Powers Boulevard and drain ino the existing pownd st Powers Boulevard and Zeppelin Road are also wot
covered im this Petersor Basin BDDP since this is nor port of the CDSA, but the offsite subbasing are
medeled 0 verify that the CO54 improvements will mow affect compliance by the COSA with the 1984
DEPS.
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COLORADO SPRINGS AIRPORT BUSINESS PARK
SUBDIVISION ENGINEERING COORDINATION MEETING

' COLCRAD
SHRINGS
NIRPORT

MEETING SUMMARY CH2HILL

Colorado Springs Airport Business Park
Subdivision Engineering Coordination Meeting

ATTENDEES Brad Lovell/Subdivision Engineering
Steve Kuehster/Subdivision Engineering
Barbara Chongtoua/CH2M Hill
Mark Rosser/CH2M Hill

LOCATION: Colorado Springs Subdivision Engineering
MEETING DATE: April 22, 2004

SUBJECT: Colorado Springs Airport Business Park
PROJECT: 184050

INTRODUCTION

These meeting notes reflect the decisions and action items agreed on at this meeting.
Please advise Barbara Chongtoua as soon as possible if your meeting notes reflect any
substantial differences from these notes.

ACTION ITEMS
The following summarizes the action items identified in this meeting:

« CH2M Hill (Barbara} will contact Brian Kelly to obtain the subdivision filing for the Adult
Sports Complex.

« CH2M Hill (Barbara) will copy and return the URS and Drexel Barrell reports loaned by
Subdivision Engineering.

OVERVIEW

Mark Rosser gave a brief overview of the four development areas (East and West aviation
areas, and North and South business parks) and stated the purpose of this project was to
develop concept plans for each area and obtain environmental clearances as required.

SCHEDULE

The schedule for each of the concept plans and the Master Development Drainage Plan
(MDDP) was reviewed. It was noted that the West and East aviation development areas
(ADAs) are the highest priority as the Colorado Springs Municipal Airport (Airport) already
has interest in those areas. The concept plan for West ADA is scheduled to be submitted in
June while the concept plan for East ADA is scheduled to be submitted in late July. Concept
plans for the North and South business parks (BP) should be largely developed by late
summer, but submittal to the City of Colorado Springs will await the findings of the
Environmental Assessment (EA). The EA should be submitted to the FAA in September,
and a decision is expected by the end of the year.

MT_040422_CITY SUBDIVISION ENG_DRAINAGE.DCC i 184050



COLORADO SPRINGS AIRPORT BUSINESS PARK
SUBDIVISION ENGINEERING CODORDINATION MEETING

MASTER DEVELOPMENT DRAINAGE PLAN (MDDP) REQUIREMENTS

Requirements for the MDDP were reviewed and confirmed with the City of Colorado Springs
Subdivision Engineering (Subdivision Engineering). The MDDP should include discussion
regarding the following:

¢+ Proposed development and land use within the Colorado Springs Municipal Airport
(Airport).

+ Hydrologic characteristics of the area tributary to the Airport and how the offsite
stormwater flows are managed.

¢ Hydrology for existing and fulure developed conditions for the Airport.

+ Discussion of the existing and planned drainage infrastructure. Planned drainage
infrastructures that will be developed, as part of the MDDP shall include regional
conveyance and detention facilities. Storm sewer and local open chiannel systems
servicing specific parcels will not be developed as part of the MDDP. Proposed
systems should integrate existing storm sewer system cutfalls at the airport.

¢ Drainage Basin Boundary Maps

¢ Drawings containing general location of planned regional conveyance and detention
facilities.

Subdivision Engineering would like to have an approved MDDP that will serve as the
guidance decument for planning, management and development of drainage faciiities within
the Airport. Subdivision Engineering is acceplable to separate MDDP's for each of the
watersheds encompassed by the Airpeort. CH2M Hill will prepare the MDDP for the Windmill
Gulch and Big Johnson watersheds. URS is currently under separate contract to prepare the
MDDP for Peterson Field watershed. Only a very small area of the Jimmy Camp Creek
watershed may potentially be impacted by the proposed East ADA development, and that will
be freated as described later in this summary.

ROLE OF DRAINAGE BASIN PLANNING STUDIE3

Subdivision Engineering canfirmed that the Windmiil Guich and Big Johnson Drainage Basin
Planning Studies govern allowable stormwater discharges from the Airport at its property
boundary. Compliance with the allowable releases defined within the studies is acceptable
without additional investigation to the. capacity of downstream facilities. The drainage basin
planning studies (DBPS) that will be referenced by the study include the fellowing:

4+ Windmili Gulch Drainage Basin Planning Study (Revised February 1992) prepared by
Wilson and Company.

+ Big Johnson Reservior/Crews Gulch Drainage Basin Planning Study (September 1991)
prepared by Kiowa Engineering Corporation.

A DBPS for Jimmy Camp Creek is currently being prepared by Drexell Barrell in association
with Banning-Lewis Ranch planned development. It is expected that the report will not be
finalized in time to be used by this project.

DESIGN CRITERIA

Requirements for the hydrologic and hydraulic analysis were reviewed and confirmed with
Subdivision Engineering. The discussion included the foliowing criteria:

MT_04D422_CITY SUBDIVIBION ENG_DRAINAGE.DOC 2 184050



COLORADO SPRINGS AIRPORT BUSINESS PARK
SUBDIVISION ENGINEERING COORDINATION MEETING

+ Hydrology

Subdivision Engineering is accepting of the proposed hydrologic software packages.
Colorado Unit Hydrograph Procedure (CUHP) will be used for generating storm
hydrographs. Urban Drainage Stormwater Management Model (UDSWMM) will provide
for flood routing through the conveyance and detention system.

The 2-hour storm will be used for the design of conveyance systems. Sizing of detention
facilities will be based on the 24-hour duration storm. Subdivision Engineering is
acceptable of this approach, which was previously used in the Colorade Springs Airport
Drainage Master Plan and Peterson Drainage Study Technical Memorandum.

+ Hydraulics

StormCad Software package will be used for modeling the hydraulic capacity of storm
sewers. HY-8 software package will be used to define hydraulic capacity of culverts.
Subdivision Engineering Is acceptable of this approach.

+ Water quality best management practices (BMPs) prescribed by the City of Colorado
Spring's Drainage Criteria Manual, Volume Il will be incorporated into the proposed
drainage system. The details for the BMPs will be rmodified io minimize significant,
extended ponding of water in order to discourage bird aitractants that may pose a safety
risk for takeoffs and landings on Runway 35L, directly north of the South BP. Subdivision
Engineering is acceptable of this approach.

MDDP FOR THE AIRPORT

Subdivision Engineering indicated that several MDDPs have been developed for the Airport
but there is not an approved MDDP. Previous MDDPs prepared for the Airport consist of the
following:

+ Master Drainage Study (July 1988) prepared by Greiner, Inc.

+ Master Drainage Study, Windmill Gulch Drainage Basin (July 1992) prepared by Isbill
Associates.

¢+ Colorado Springs Airport Drainage Master Plan (May 1998) prepared by CH2M Hill.

+ Colorado Springs Municipal Airport Peterson Drainage Study Technical Memorandum
{(March 1998) prepared by CH2M Hill.

+ Master Development Drainage Plan for Colorado Springs Airport {January 2000),
prepared by Drexell Barell and Company.

+ Colorado Springs Airport Business Park, Drainage Memo (August 2001) prepared by
URS.

CH2M Hill was provided with copies of the reports by Drexell Barrell and URS. The reports
will be copied and returned.

In addition to criteria described previously, the MDDP shall address the
following:

+ Existing condition hydrology developed by the previous MDDP can be
incorporated in the current MDDP provided it is fully documented.
Simply referencing the previous studies will not be acceptable,

+ Existing and proposed projects within the upper Windmill Guich
watershed should be integrated into the current MDDP. Examples

MT,046422_CITY SUBDIVISION ENG_DRAINAGE.DOG 3 184050



COLORACO SPAINGS AIRPORT BUSINESS FARK
SUBDIVISION ENGINEERING COORDINATION MEETING

include the rental car relocation at the airport and the Adult Sports
Complex.

Planned drainage improvements do not nesd to be included in the
current MDDP for the Big Johnson watershed since development in
that watershed will not be proposed in this concept plan. MDDP will
require an update if and when development is planned there. Minor
drainage improvements should be includeéd to limit stormwater
discharges and control stormwater quality for runoff from the
probable arterial connection o Powers Boulevard that will extend into
the Big Johnson watershed.

Development in the East BP that affects the Jimmy Camp Creek
watershed must show that stormwater discharges from the Airport are
malintained to existing condition, otherwise onsite detention will be
required.

Stabilization shall be designated and identified for all the ouifalls from
the Airport, including those at the culvert outfalls along the west side
of Powers Baulevard.

MISCELLANEOUS TOPICS

Other topics that were discussed in the meeting are summatized in the
fallowing:

&

Subdivision Engineering is not positive whether Drennan Road is
within a public or private easement. Sam Schneiter should be
contacted regarding this.

Soaring Eagle Estates has recently constructed a detention facility in
the northwest quadrant of the Powers and Drennan Road intersection
consistent with the Windmill Guich Drainage Basin Planning Study.

Other than the need for autfall stabilization for the culverts west of
Powers Bivd, Subdivision Engineering was not aware of any other
specific problem areas that would need to be addressed by the
MDDP.

To the extent that is practicable, Subdivision Engineering would prefer

to see a more "regional" approach to stormwater detention and
particularly, stormwater quality BMPs.

MT_040422_CITY SUBDIVISION ENG_DRAINAGE.DOC 4 184050
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APPENDIX C

Site Photographs and Existing Hydraulic
Structure Inventory
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STRUCTURE CROSSING INVENTORY

Drainage Structure Crossings

= APPROXIMATE, ESTIMATED FRCM TOPCGRAPHY

ID Location Type | Size | Tribu | Inv. | Inv. | Len S Top Photo (s)
No. tary In Out | gth | (ft/ft) of
(Box Sub- {ft) {ft) (ft) Rd
or basin (f8)
Pipe) (s) Inlet Qutlet
95 | Flows from narth CBC 11'W | 950 6048 | 6047 | 84 0.012 | 6060
to south under the x7H
‘Retumn to
Terminal’ road,
approximately
600" west of the
‘Airport Entrance’
road
86 | Flows from north CBC 71" 850 6053 | 6052 | 69 0.014 | 6058
to south under the Wx
‘Return to 35°H
Terminal' road,
approximately 300
feet east of
‘Airport Exit' road
85 | Flows from eastto | CBC 72" 825, 6051 | 6050 | 105 | 0.008 | 6058
west under the W x 850 5
‘Airport Exit’ road, 51"H

approximately 200
feet south of
‘Return to
Terminal road




80

Flows from north
to south under
Drennan Road,
approximately 550
feet east of Air
Cargo Access
Road

RCP

36"

—

60):

750,
800

6007

8000

495

0.015

8018

72

Flows from east to
west under
Powers Blvd just
north of the
intersection
hetween Drennan
Rd and Powers
Bivd

HERC

4-
24"
ag”

725
(in
existi
ng
condit
ion)

5970

5962

240

0.033

5974

70

Flows from north
to south under
Drennan read,
approximately
2100 feet east of
Powers Blvd

RCP

18"

700

6011

6010

312

0.003

6017

€5

Flows from east to
west under Airport
Entrance Road,
approximately
1000 feet south of
Return to Terminal
Road

RCP

80"

650,
675

6044

6044

148

0.0

6054




62 | Flows from north RCP 54" 625 6023 | 6022 | 115 | 0.008 | 6030
to south under 7
Drennan Road, at
intersection with
Airport Exit Road
61 Flows from north CBC 8W | 900, 6042 | 6041 | 104 | 0.009 | 6051
to south under X 6'H | 925, 9
Drennan Road, 950,
approximately 650,
1000’ feet west of 675
Airport Entrance
Road
50 | Flows from eastio | Double | Two, { 500, 5895 | 5887 | 206 | 0.01¢ | 5906
west under CBC side | 625
Powers by 650,
Boulevard, side, | 660,
approximately 8w | 675,
2000 feet south of X 700,
Drennan Road 6'H's | 750,
800,
825,
850,
875
200,

950




Flows from east to
west under
Powers Blvd
approximately
2560 feet from the
intersection
between Grinnell
Blvd and Powers
Blvd

CMP

80"

525

5906

5902

220

0.018

5910

Flows from east to
west under
Powers Blvd
approximately
2050 feet North of
the intersection
between Grinnell
Blvd and Powers
Blvd

CMP

18"

7Pow
ers
Media

5900
o

5892

210

0.009

5902

Flows from east to
west under
Powers Blvd
approximately
2480 feet North of
the intersection
heiween Grinnel|
Blvd and Powers
Blvd

CMPs

42",
36"

525

5896

5900

200

0.030

5900

40

Flows from north
south under
Powers
Boulevard,
approximately
5200’ south of
Drennan

Double
CBC

Two,
side
by
side,
8 x

400,
450,
451,
550,
551,
600

5928

5926

170

0.012

5931




Flows from north
to south under
Powers Blvd 3850
feet from the
intersection
between Grinnell
Blvd and Powers
Blvd

CMP

367

100,
150

5932

5230

192

0.010

5949

Flows from north
to south under
Powers Blvd 4250
feet from the
intersection
between Grinnell
Blvd and Powers
Blvd

CMP

24"

100,
150

5940

5936

202

0.020

5944

Flows from north
to south under
Powers Blvd,
approximately
4680 feet from the
intersection
between Grinnell
Blvd and Powers
Blvd

CMP

42"

100,
150

5932

5926

184

0.031

5936




20

Flows from North
to South under
Powers Road
along the southern
end of the airport
property

CMP
{7

60"

200-
280

5898

5889

186

0.051

5921

30

Flows from north
fo south under
Powers Road
where it curves
from east-west to
north south at the
very south end of
the airport
property

RCB

10’

300

5974

5972

148

0.014

5082
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MESCELLANEOUS SITE PHOTOS, PHOTO NUMBERING IS NOT CONSECUTVIE BECAUSE ONLY A SAMPLING OF SITE PHOTOS IS INCLUDED HERE. (SUBJECTS ALREADY COVERED IN CULVERT INVENTORY ARE NOT SHOWN HERE, TO AYOID REDUNDANCY)

OB_].ookingW_anng Drennanfrom_54in Storm Sewer Pipe Inlet 11_RentalCar_Area_and Field_south



MISCELLANEOUS SITE PHOTOS. PHOTO NUMBERING 1S NOT CONSECUTVIE BECAUSE ONLY A SAMPLING OF SITE PHOTOS IS INCLUDED HERE. {SUBJECTS ALREADY COVERED IN CULVERT INVENTORY ARE NOT SHOWN HERE, TO AVOID REDUNDANCY)

15Field_South_07x11 Culet & T _Upstrea_o Culvert Under Airport Exit Roa




MISCELLANEQUS SITE PHOTOS. PHOTO NUMBERING IS NOT CONSECUTVIE BECAUSE CNLY A SAMPLING OF SITE PHOTOS 1S INCLUDED HERE. (SUBJECTS ALREADY COVERED IN CULVERT INVENTORY ARE NOT SHOWN HERE, TC AVOIO REDUNDANCY)




MISCELLANECUS SITE PHOTOS, PHOTO NUMBERING 1S NOT CONSECUTVIE BECAUSE ONLY A SAMPLING OF SITE PHOTOS |5 INCLUDED HERE. (SUBJECTS ALREADY COVERED IN CULVERT INVENTQRY ARE NOT SHOWN HERE, TO AYQID REDUNDANCY)
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MISCELLANECUS SITE PHOTOS, PHOTO NUMBERING IS NOT CONSECUTVIE BECAUSE ONLY A SAMPLING CF SITE PHOTOS IS INCLUDED HERE. (SUBJECTS ALREADY COVERED IN CULVERT INVENTORY ARE NOT SHOWN HERE, TO AVOID REDUNDANCY}

3_PondArea_S_of_rennan
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FuTure ConpITION HYDROLOGY - CUHP INPUT DOCUMENTATION AND SUPPORT




APPENDIX D

Future Conditions Hydrology — CUHP Input
Documentation Support
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Basin Geometric Parameters-Measured Using GIS

Basin % Imp Channel Dist. To B?;:L::_':a Basin Area
Length (ft) Centroid (ft) Mi {Acres)
iles)
Big Johnson Basins
100 0.15 859 462 0.05 32
150 0.95 1064 615 0.03 19
200 0.07 6509 3089 0.37 237
215 0.33 1207 506 0.05 32
225 0.88 984 529 0.03 19
230 0.96 948 509 0.03 19
250 0.94 2218 915 0.06 38
260 0.84 2271 924 0.07 45
270 1.00 1853 891 0.07 45
275 0.95 1100 520 0.03 19
280 1.00 2175 1001 0.06 38
300 0.02 2945 1517 0.14 90
Basin %imp  Channel  Dist.To B‘(“SS:LaA::a Basin Area
Length (ft) Centroid (ft) Mi (Acres)
iles)
Windmill Gulch Basins
South System (Tributary to Detention 8)
400 0.51 2309 1446 0.18 115
450 0.74 2024 941 0.13 83
451 0.85 1088 542 0.04 26
500 0.31 3318 1473 0.39 2580
550 0.61 2983 1238 0.14 80
551 0.76 1563 1003 0.06 38
600 0.69 1921 1047 0.06 38
South System (Tributary to Separate Design Point-3 Culverts Under Powers)
525 0.27 927 214 0.05 32
North System (Tributary to Detention 7)
625 0.75 873 52 0.03 19
650 0.71 3075 1486 0.20 128
660 0.93 3394 2080 0.31 198
675 0.45 4986 2165 0.11 70
700 0.17 3610 1606 0.1 70
725 0.06 3415 1124 0.19 122
750 0.82 3897 1625 0.10 64
800 0.88 1414 649 0.12 77
825 1.00 1119 498 0.02 13
850 1.00 3334 1910 0.13 83
875 0.94 3132 858 0.14 90
800 0.91 1886 924 0.07 45
925 1.00 1658 763 0.05 32
950 1.00 3303 1525 0.12 77
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SCS Type lIA Storm Distribution (Adopted from City DCM)

start

Added
Depih

0.0068
0.0068
0.0068
0.0068
0.0D68
0.0068
0.0068
0.0D68
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0068
0.0D68
0.0068

100-Year Rainfall Depth= 4.4 inches (Adopted from Figure 4e of the City DCM)
5 Minute Intervals
CGumulative Incremental
Hour

min Cumulative  inches | | min Increment  inches |

i 5 0.0002 0.001 5 £.0002 0.0007
10 0.0003 001 i0 £.0002 0.0007
15 0.0005 0.002 16 0.0002 0.0007
20 .0008 0.004 20 0.0003 0.0015
25 0.0012 Q.005 25 0.0003 0.0015
o 0.0015 0,007 30 0.0003 00015
a5 0.0020 0.009 35 {.0005 0.0022
40 0.0025 0.011 40 0.0005 0.0022
45 0.003 0.013 45 {.0005 0.0022
50 0.0035 Q.015 50 {.0005 0.0022
55 6.0040 a.018 55 0.0005 0.0022
a0 0.0045 0.020 60 0.0005 0.0022

2 65 0.0050 0.022 65 0.0005 0.0022
70 0.0055 0.024 70 {.0005 0.0022
75 0.006 a.026 75 0.0005 0.0022
80 0.0067 0.029 a0 0.0007 0.0029
85 0.0073 0.032 85 0.0007 0.0029
20 0.008 0.035 a0 ¢.0007 0.0029
a5 D.0087Y 0.038 a5 {.0007 0.0029
100 0.0093 0.041 100 4.0007 0.0029
105 0.01 0.044 108 {¢.0007 0.0029
110 0.0107 0.047 110 0.0007 0.0029
115 0.0113 0.050 115 0.0007 0.0029
120 0.012 0.053 120 0.0007 0.0029

3 125 0.0128 0.056 125 Q.0008 0.0034
130 0.0135 0.060 130 {.0008 0.0034
135 0.0143 0.083 135 0.0008 0.0034
140 0.0150 0.066 140 0.0007 0.0032
145 0.0158 0.069 145 0.0007 0.0032
180 0.0165 0.073 150 0.0007 0.0032
145 0.0173 0.076 165 {4.0008 0.0034
160 0.018D 0.078 160 0.0008 0.0034
185 0.0188 0.083 165 {.0008 0.0034
170 0.0195 0.086 170 1.0007 0.0032
175 0.0203 0.088 175 4.0007 0.0032
180 0.021 0.082 180 Q.0007 0.0032

4 185 0.0218 0.0686 185 1.0008 0.0034
180 0.0225 0.068 190 0.0008 0.0034
195 0.0233 0,103 195 4.0008 0.0034
200 0.0240 0,108 200 0.0007 0.0032
205 0.0248 0.108 205 0.0007 0.0032
210 0.0255 0112 210 0.0007 0.0032
215 0.0263 0.116 2158 0.0008 0.0034
220 0.0270 0.118 220 0.0008 0.0034
225 0.0278 0.122 225 0.0008 0.0034
230 0.0292 0.128 230 0.0014 0.0062
235 0.0306 0.135 235 0.0014 0.0062
240 0.032 0.141 240 0.0014 0.0062

5 245 0.0343 0.151 245 0.0023 0.0103
250 0.0367 0.161 250 0.0023 0.0103
255 0.039 0.172 255 0.0023 0.0103
260 0.0413 0.182 260 0.0023 0.0103
265 0.0437 0.192 265 D.0023 0.0103
270 0.046 0.202 270 0.0023 0.0103
275 0.0483 0.213 275 0.0023 0.0103
280 0.0507 0.223 280 D.0023 0.0103
285 0.053 0.233 285 0.0023 a.0103
290 0.0553 0.243 290 0.0023 0.0103
295 0.0577 0.254 295 D.0023 0.0103
300 0.06 0.264 300 0.0023 0.0103

3 305 0.0850 0.288 305 0.0050 0.0220
310 0.0700 0.308 310 D.0D50 0.0220
315 0.075 0.33¢ 315 0.0050 0.0220
320 0.0833 0.367 320 0.0083 0.0367
325 0.0917 0.403 325 0.0083 0.0367
330 0.1 0.440 330 0.0083 0.0367
335 0.2000 0.880 335 D.1000 0.4400
340 0.3000 1.320 340 0.1000 0.4400

Modifled
Talls
Hystograph

0.0130
0.0130
0.0130
0.0171
0.0171
0.0171
0.0171
0.0171
0.0171
0.0171
0.0171
0.0171
0.0171
0.0171
0.0171
0.0288
0.0288
0.0288
0.0367
0.0367
0.0367
0.4400
0.4400



10

"

345
350
355
360

370
375

385
380
385
400
405
410
415
420
425
430
435

445
450

480
465
470
475
480
485
490
495
500
505
510
515
520
525
530
535
540
545
550
555
560
565
570
575
580
585

595
600
605
610
B15
620
625
630
635
640
645
650
655
660
665
670
B75
680
g85
690
695
700
705
710
715
720
725
730
736

0.4
0.5000
0.6000

0.7083
0.7167
0.725
0.7333
0.7417
0.75
0.7550
0.7600
0.765
0.7700
0.7750
0.78
0.7833
0.7867
0.79
0.7933
0.7957

0.8033
0.8067
0.81
0.8133
0.8167
0,82
0.8217
0.8233
0.825
0.8267
0.8283
0.83
0.8317
0.8333
0.835
0.8367
0.8383
0.84
0.8417
0.8433
0.845
0.8467
0.3483
0.85
0.8517
0.8533
0.855
0.8567
0.8583
0.85
0.8613
0.8625
0.8838
0.8650
0.8663
0.8675
5.8688
£.8700
0.5713
0.8725
0.8738
0.875
0.8763
0.8775
0.5788
0.3800
0.8813
0.3825
0.8838
0.8850
0.5863
0.8875
0.8888
0.89
0.8413
0.8925
0.8938

345
350
355
360

370
375

385
390

400
405
40
415
420
425
430
435

445
450
455
460
485
470
A75
480
445
490
495
500
5058
510
515
520
525
430
635
540
545
550
555
660
565
570
575
580
585
590
595
600

610
gi5
620
625
630
635
640
645
650
655
660
665
670
675
680
685
690
695
700
705
710
715
720

730
735

0.1000
0.1000
0.1000
0.1000
0.0083
0.0083
0.0083
0.0083
0.0083
0.0083
0.0050
0.0050
0.0050
0.0050
0.0050
0.0050
0.0033
0.0033
0.0033
0.0033
0.0033
0.0033
0.0033
0.0033
0.0033
0.0033
0.0033
0.0033
0.0017
0.0017
0.0017
0.0017
0.0017
0.0017
0.0017
0.0017
0.0017
0.0017
0.0017
0.0017
0.0017
0.0017
0.0017
0.0017
0.0017
0.0017
0.0017
0.0017
0.0017
0.0017
0.0017
0.0017
0.0013
0.00%3
0.0043
0.0012
0.0012
0.00%2
0.0013
0.0013
0.0013
0.0012
0.0012
0.0012
0.0013
0.0013
0.0013
0.0012
0.0012
0.0012
0.0013
0.0013
0.0013
0.0012
00012
0.0012
0.0013
0,0013
0.0013

0.4400
4400
0.4400
0.4400
0.0367
0.0367
0.0387
0.0367
0.0367
0.0357
0.0220
0.0220
0.0220
0.0220
0.0220
0.0220
0.0147
0.0147
n.0147
0.0147
0.0147
0.0147
0.0147
0.0147
0.0147
0.0147
0.0147
0.0147
0.0073
0.0073
0.0073
0.0073
0.0073
0.0073
0.0073
0.0073
0.0073
0.0073
0.Op73
0.0073
0.0073
0.0073
0.0073
0.0073
0.0073
0.0073
0.0073
0.0073

middle

0.0142
0.0142
0.0142
D.0142
0.0142
D.0142
D.0142
D.0142
0.0142
0.0142
0.0142
0.0142
0.0142
0.0142
0.0142
0.0142
0.0142
0.0142
0,0142
0.0142
0.0142
0.0142
0.0142
0.0142
0.0142
0.0142
0.0142
0.0142
0.0142
0.0142
0.0142
0.0142
0.0142
0.0142
0.0142
0.0142
0.0142
0.0142
0.0142
0.0142
0.0142
0.0142
0.0142
0.0142

0.0073 step 0.0142

0.0673
0.0673
0.0073
0.0056
0.0056
0.0056
0.0054
0.0054
0.0064
0.0056
0.0056
0.0056
0.0054
0.0054
0.0054
0.0056
0.0056
0.0058
0.0054
0.0054
0.0054
0.0056
0.0056
0.0056
0.0054
0.0054
0.0054
0.0056
0.0056
0.0056

0.4400
0.4400
0.4400
0.4400
0.0508
0.0508
0.0508
0.0508
0.0508
0.0508
0.0362
0.0362
0.0362
0.0362
0,0362
0.0362
0.0288
0.0288
0.0288
0.0288
0.0288
0.,0288
0.0288
0.0288
0.0288
0.0288
0.0288
0.0288
0.0215
0.0215
0.0215
0.0215
0.0215
00218
0.0215
0.0215
0.0215
0.0215
0.0215
0.0215
0.0218
0.0215
0.0215
0.0215
0.0215
0.0215
0.0215
0.0215
0.0215
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15

16

17

18

19

740
745
750
755
760
765
770
775
780
785
790

800
805
810
a15
820
825
830
835
840
a45
a50
455
880
865
870
875
880
485
890
895
§00
905
a10
915
920
925
930

40
945
950
955
g60
465
970
975
80
985
990
995
1000
1005
1010
1015
1020
1025
1030
1035
1040
1045
1050
1055
1060
1065
1070
1075
1080
1085
1090
1095
1100
1105
1110
1115
1120
1125
1130

0.5850
0.8963
0.897%
0,B988
0.9000
0.9013
0.9025
0.9038
0.805
0.9061
0.9072
0.9083
0.9094
0.9104
0.2115
0.9126
0.9137
0.9148
0.9159
0.9169
0.918
0.9190
0.9200
0.921
0.9220
0.9230
0.924
0.9250
0.9260
0.927
0.9280
0.9290
0.93
0.9308
0.9317
0.9325
(0.8333
0.9342
0.935
0.9358
0.9367
0.9375
0.9383
0.9392
0.94
0.94c8
0.8417
0.9425
0.9433
0.9442
0.845
0.9458
0.9467
0.9475
0.9483
0.9492
0.95
0.9508
0.9517
0.9525
0.9533
0.9542
0.855
0.9558
0.9587
0.9575
0.9583
0.9592
0.96
0.9608
0.9817
0.9625
0.9633
0.9642
0.965
0.9658
0.9667
D.9675
0.9683

3.938
3.944
3.949
3.988
3.960
3.966
3.971
3.977
3.982
3.987
3.992
3.997
4.001
4.008
4.014
4.015
4.020
4.025
4.030
4.035
4.039
4.044
4.048
4.052
4,057
4.061
4.066
4.070
4.074
4,078
4.083
4.088
4.092
4.096
4.099
4.103
4107
4.440
4.114
4.118
4121
4,125
4.129
4.132
4.136
4.140
4.143
4.147
4.151
4,154
4.158
4.162
4.165
4.169
4.173
4,176
4.180
4.184
4,187
4.181
4.195
4.198
4.202
4.208
4.209
4.213
4.217
4.220
4,224
4.228
4.231
4.235
4.23%
4.242
4.248
4,250
4.253
4.257
4.261

740
745
750
755
760
785
770
775
780
785
790
795
8OO
805
BiD
Bi5
820
825
830
835
840
845
850
855
860
865
870

880
885
B30
895
$00
505
910
915
820
825
930
935
240
245
950
955
960
965
970
a5
980
985
990

1000
1005
1010
1015
1020
1025
1030
1035
1040
045
1050
1055
1060
1065
1070
1075
108D
1085
1080
1085
1100
1106
110
1115
1120
1125
1130

0.0012
0.0012
0.0012
0.0013
0.0013
0.0013
0.0012
0.0012
0.0012
0.00%4
0,014
0.0011

0,0011
0.0011
0.0011

0.0011
0.0011
0.0011

0.0011
0.0011
0.0011

0.0010
D.0010
0.0010
0.0010
0.0010
0.0010
0.0010
0.0010
0.0010
0.0G10
0.0010
0.0010
0.0008
0.0008
0.0008
0.0008
D.0008
0.0008
0.0008
0.0008
0.0008
0.0008
0.0008
0.0008
0.0008
0.0008
0.0008
0.0008
0.0008
0.0008
0.0008
0.0008
0.0008
0.0008
0.0008
0.0008
0.0008
G.0o008
0.0008
0.0008
0.0008
6.0008
0.0008
0.0008
0.0008
0.0008
0.0008
0.0008
0.0008
0.0008
0.0008
0.0008
0.0008
0.0008

0.0008
0.0008
0.0008

0.0008

0.0054
0.0054
0.0054
0.00586
0.0056
0.0056
0.0054
0.0054
0.0054
0.0048
0.0048
0.0048
0.0047
a.0047
0.0047
0.0048
0.0048
0.0048
0.0047
0.0047
0.0047
0.0044
0.0044
0.0044
0.0044
0.0044
0.0044
0.0044
0.0044
0.0044
0.0044
0,0044
0.0044
0.0037
0.0037
0.0037
0.0037
0.0037
0.0037
0.0037
0.0037
0.0037
¢.0037
.0037
@.0037
0037
0.0037
0.0037
0.0037

" 0.0037

0,0037
0.9037
0.0037
0.0037
0.0037
0.0037
0.0037
0.0037
0.0037
0.0037
0.0037
0.0037
0.0037
0.0037
0.0037
0.0037
0.0037
0.0037
0.0037
0.0037
0.0037
0.0037
0.6037
0.06037
0.0037
0.0037
0.0037
0.0037
0.0037



20

21

22

23

24

0.9692
0.97
0.9708
0.9717
0.9725
0.9733
0.9742
0.975
0.9758
0.9767
D.9775
0.9783
0.87892
0.98
0.9804
0.9809
0.9813
0.9817
0.9821
0.9825
0.9829
0.9834
0.9838
0.9842
0.9846
0.985
0.9854
0.9859
0.9863
0.9867
0.9a71
0.9875
0.9879
0.9884
0.9888
0.9892
0.5886
0.99
0.8804
0.5809
0.9913
G.9917
0.9921
0.9925
0.9929
0.9934
D.9938
0.9942
0.9946
0.995
0.9954
0.9959
0.9963
0.9967
09971
0.9975
0.9979
0.9984
0.9988
0.9882
0.9996

C.0008
0.0008
0.0008
0.0008
0.0008
0.0008
0.0008
0.0008
0.0008
0.0008
0.0008
0.0008
0,0008
0.0008
0.0004
0.0004
0.0004
0.0004
0.0004
0.0004
0.0004
0.0004
0.0004
0.0004
0.0004
0.0004
0.0004
0.0004
0.0004
0.0004
0.0004
0.0004
0.0004
0.0004
0.0004
0.0004
0.0004
0.0004
0.0004
0.0004
0.0004
0.0004
0.0004
0.0004
0.0004
0.0004
0.0004
0,0004
0.0004
0.0004
0.0004
0.0004
0.0004
0.0004
0.0004
0.0004
0.0004
0.0004
0.0004
0.0004
0.0004
0.0004
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CALCULATION OF A PEAK RUNOFF USING RATIONAL METHCD

Project Title: COSA
Catchment |1D: 100

I. Catchment Hydrologic Data

Catchment ID = 100
Area = 32.00 Acres

Percent Imperviousness = 16.66 %
NRCS Soil Type = BA,B,C,orD

Il. Rainfall Information | {inch/hr} =C1 * P1 /{C2 + Td)*C3

Design Storm Return Period, Tr= b years {input return peried for design storm)
Cl1= 28.50 {input the value of C1)
C2= 10.00 {input the value of G2}
C3= 0.786 (input the value of C3)
Pi1= 1.55 inches {input one-hr precipitation--see Sheet "Design Info")

lll. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C = 0.18
Overide Runoff Coefficient, C = (enter an averide C value if desired, or [eave blank to accept calculated C.)

5-yr. Runoff Coefficient, C-5 = 0.18
Qveride 5-yr. Runcif Cosfficient, C = (enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)

Iustration

NRCS Land Heavy Tillage/ Shert Nearly Grassed Paved Areas &
Type Meadow Field Pasturef Bare Swales/ Shallow Paved Swales
Lawns Ground Waterways {Sheat Flow)
Conveyance 2.5 5 7 10 15 20
Calculations: Reach Slape Length S-yr NRCS Flow Flow
D S 1 Runoff Convey=- Velocity Time
Coeff ance v T
hifiid ft C-5 fps minutes

input input output input output output

Overland | 0.0730 300 .18 0.33 14.96

1 0.0720 559 7.00 1.88 4.96
2
3
4
5

Sum 8509 Computed Tc=  19.92

Regional Tc=  14.77

V.
Paak Runoff Prediction using Computed Tc  lediction using Regional Tc
Rainfall Intensity at Te, | = 3.06 inch/hr Rainfall Intensity at Tc, | = 3.54 _inch/hr
Peak Flowrate, Qp = 17.42 cfs Peak Flowrate, Qp = 20.20 cfs

Basin 100.xs, Te and PeakQ 05/26/2005, 1:36 PM



CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Project Title:

COSA

Catchment ID:

150

I. Catchment Hydrologic Data

Catchment ID = 150
Area= 19.20 Acres
Percent Imperviousness = 90.54 %
NRCS Sail Type = BA B, C,orD

Il. Rainfall Information | (inch/hr) = G1* P1 [{G2 + Td)AC3

Design Storm Return Period, Tr= 5 years
C1= 28.50
Ca2= 10.00
C3= 0.786
P1= 1.55 inches

lll. Analysis of Flow Time {Time of Concentration) for a Catchment

Runoff Coefficient, G = 0.73

Overide Runoff Coefficient, G =

5-yr. Runoff Coefficient, C-5 = 0.73

Overide 5-yr. Runoff Caoeificient, C =

{input return period for design storm)

{input the value of C1)
{input the value of C2)
{input the value of C3)
{input one-hr precipitation—see Sheest "Design Info")

(enter an overide C value if desired, or leave blank to accept calculated C.)

(enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)
Iustration

NRCS Land Heavy Tillage/ Shoert Nearly Grassed Paved Areas &
Type Meadow Field Pasture/ Bare Swales/ Shallow Paved Swales
Lawns Ground || Waterways {Sheet Flow)
Conveyance 2.5 5 7 10 15 20
Calcutations: Reach Slape Length 5-yr NRCS Flow Flow -
3] S L Runoff Canvey- Velocity Time
Coeff ance \4 T
ft/ft ft C-5 fps minutes
input input output input output oufpuf
Overland 0.0530 300 0.73 0.76 6.59
1 0.0212 764 20.00 2.91 4.37
2
3
]
5
Sum 1,064 Computed Tc=  10.96
Regional Tc=  15.91

Rainfall Intensity at Te, | =
Peak Flowrate, Qp =

Peak Runoff Prediction using Computed Tc

4.04 inch/hr

57.03 cofs

kediction using Regional Tc
Rainfall Intensity at Tc, | =
Peak Flowrate, Qp =

48.27 cfs

3.42 inch/hr

Basin 150.xls, Tc and PeakQ

05/26/2005, 1:38 PM



CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Project Title:
Catchment ID:

1. Catchment Hydrologic Data

Catchment ID =
Area =
Percent Impervicusness =

COSA

215

215
32.00 Acres
33.80 %
NRCS Soil Type =

BABC, orD

Il Rainfall Information | {inch/hr) = C1* P1 /{(C2 + Td}*C3

Design Storm Return Pericd, Tr=
Ci=
c2=
C3=
Pi=

5 years

28.50
10.00
0.786
__ 155 inches

(input Teturn period for design storm)

(input the value of C1)
(input the value of C2)
(input the value of C3)
{input one-hr precipitation—see Sheet "Design Info"}

lll. Analysis of Flow Time {Time of Concentration) for a Catchment

Runoff Coefficient, C =

Overide Runofi Coefficient, C =

b-yr. Runoff Coefficient, C-5 =
Overide 5-yr. Runoff Coefficient, C =

0.27
{enter an overide C value if dasired, or leave blank to accept calculated C.)
0.27
{enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)
llustration

NRGCS Land Heavy Tillage! Short Nearly Grassed Paved Areas &
Type Meadow Field Pasture/ Bare Swales/ Shallow Paved Swales
Lawns Ground Waterways {Sheet Flow)
Conveyance 2.5 5 7 10 15 20
Caleulations: Reach Slope Length 5-yr NRCS Flow Flow
ID 5 L Runoff Convey- Velocity Time
Coeff ance vV T
ftift ft C-5 ips minutes
input input ouiput input output outpul
Overland | 0.0330 300 0.27 0.28 17.57
1 0.0560 1,703 15.00 3.55 8.00
2
3
4
5
Sum 2,003 Compufed Tc=  25.56
Regional Tc=  21.13
V.
Peak Runoff Prediction using Computed Tec  |ediction using Regional Tc
Rainfall Intensity at Tg, | = 2.67 inch/hr Rainfall Intensity at Tc, | = 2.96- inch/hr
Peak Flowrate, Qp = 22,78 cofs Peak Flowrate, Qp = 2530 cfs

Basin 215.xls, Tc and PeakQ

05/26/2005, 1:39 PM



CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Project Title: COSA
Catchment 1D: 225

I. Gatchment Hydrologic Data

Catchment |ID = 2258
Area = 19.20 Acres
Percent Imperviousness = 87 .56 %
NRCS Sail Type = B-A B C,orD

ll. Rainfail Information | (inch/hr}=C1* P1{{C2 + Td}*C3

Design Storm Return Period, Tr= 5 years (input return period for design storm)
Ci= 28.50 (input the value of C1)
C2= 10.00 (input the value of C2)
C3= 0.786 (input the value of C3)
P1= 1.585 inches (input one-hr precipitation—see Sheet "Design Info"}

lll. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C = 0.69
Overide Runcff Coefficient, C = (enter an averide C value if desired, or leave blank to accept calculated C.)
5-yr. Runoff Coefficient, C-5 = 0.69:
Qveride 5-yr. Runcff Coefficient, C = (enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)
lllustration

NRCS Land Heavy Tillage! Short MNearly Grassed Paved Areas &
Type Meadow Field Pasture/ Bare Swales/ Shallow Paved Swales
L.awns Ground || Waterways {Sheet Flow)
Conveyance 2.5 5 7 10 15 20
Calculations: Reach Slope Length 5-yr NRCS Flow Flow
D 5 L Runoff Convey- Velocity Time
Coeff ance Vi Tt
firft ft C-5 fps minutes
input input output input output output
Overland 0.0400 300 0.69 0.62 8.09
1 0.0713 685 20.00 5.34 2.14
2
3
4
5
Sum 985 Computed Te=  10.23
Regional Tc= 1547
V.
Peak Runoff Prediction using Computed Tc fediction using Reglonal Te
Rainfall Intensity at Tc, | = 4.16. inch/hr Rainfall Intensity at Tc, | = 3.47 inch/hr
Peak Flowrate, Qp = 55.17 cfs Peak Flowrate, Qp = 46,03 cfs

Basin 225.xls, Tc and PeakQ 05/26/2005, 1:39 PM



CALCULATION OF A PEAK RUNOFF USING RATIONAL METHCD

Project Title: COSA

Catchment ID: 250

|. Gatchment Hydrologic Data

Catchment ID = 250
Area = 57 .60 Acres
Percent Imperviousness = 95.74 %
MNRCS Soil Type = B A B,CorD

Il. Rainfall Information | {(inch/hr) = C1*P1/{C2 + Td)*C3

Design Storm Return Period, Tr= § years (input return period for design storm)
Ci1= 28.50 (input the value of C1)
C2= 10.00 (input the value of C2)
C3= 0.786 (input the value of C3)
Pi= 1.55 inches (input one-hr precipitation—see Sheet "Design info™)

Ill. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Caefficient, C = 0.82
Overide Runoff Coefficient, C = (enter an overide C value if desired, or leave blank to accept calculated C.)
S-yr. Runoff Coefficient, C-5= 0.82
Overide 5-yr. Runoff Coefficient, C = (enter an averide C-5 value if desired, or leave blank to accept caleulated C-5.)

Hlustration

..

O Begiming
Flawe Dixestion|
——
Catthwent
Bouandary
NRCS Land Heavy Tillages Short Nearly Grassed Paved Areas &
Type Meadow Field Pasture/ Bare Swales/ Shallow Paved Swales
Lawns Ground || Waterways (Sheet Flow)
Conveyance 2.5 5 7 10 16 20
Calculations: Reach Slope Length 5-yr NRCS Flow Flow
o] 5 L Runoff Convey- Velocity Time
Coeff ance v TF
it ft C-5 fps minutes
input input output input output oulput
Overland | 0.0870 300 0.82 1.06 4.69
1 0.0200 747 20.00 2.83 4.40
2 0.0650 409 20.00 5.10 1.34
3
4
5
Sum 1,456 Computed Tc=  10.43
Regional Te=_ 18.09
Iv.
Peak Runoff Prediction using Computed Tc  Jediction using Regional Tc
Rainfall Intensity at Tc, | = 4.12 inch/hr Rainfall Intensity at Te, | = 3.21 inch/hr
Peak Flowrate, Qp = 194.46 cfs Peak Flowrate, Qp = 151.43 cfs

Basin 250.xls, Tc and PeakQ

05/26/2005, 1:41 PM



CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Project Title:

COSA

Catchment ID:

260

I. Catchment Hydrelogic Data

Catchment 1D = 260
Area = 398.68 Acres
Percent Imperviousness = 9553 %
NRCS Soil Type = BABC,orD

II. Rainfall Infermation 1{inch/hr) = C1 *P1 /{C2 + Td)}*C3

Design Storm Return Period, Tr = 5 years (input return period for design storm})
C1= 28.50 (input the value of C1)
C2= 10.00 (input the value of C2)
C3= 0.786 (input the value of C3)

P1= 1.55 inches (input ane-hr precipitation—see Sheet "Design Info"}

. Analysis of Flow Time (Time of Concentration) for a Catchment

Runotf Coefficient, C = 0.82

Overide Runoif Coefficient, C =
5-yr. Runoff Coefficient, C-5 = 0.82.
Overide 5-yr. Runoff Coefficient, C =

{enter an overide C value if desired, ar leave bliank to accept calculated C.)

{enter an overide C-5 value If desired, or leave blank o accept calculated C-5.)
[Hustration,

NRCS Land Heavy Tillaga/ Short Nearly Grassed Paved Areas &
Type Meadow Field Pasture/ Bare Swales/ Shallow Paved Swales
Lawns Ground || Waterways (Sheet Flow)
Conveyance 2.5 5 7 10 16 20
Calculatians: Reach Slope Length 5-yr NRCS Flow Flow
1D 5 L Runoff Convey- Velocity Time
Coeff ance Vv Tf
fiift ft C-5 fps minutes
input input output input output output
Overland | 0.0230 300 (.82 0.74 B.77
1 0.0080 1,186 20.00 1.80 10.42
2 20.00
3
4
5
Sum 1,486 Computed Tc=  17.18
Regional Tc=  18.26
V.
Peak Runoff Prediction using Computed Tc lediction using Regional Tc
Rainfall Intensity at Te, | = 3.29 inch/hr Rainfall Intensity at Tg, [ = 3.20 inch/hr
Peak Flowrate, Qp = 106.57 cfs Peak Flowrate, Qp = 103.38 cfs

Basin 260.xls, Tc and PeakQ 05/26/2005, 1:41 PM



CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Project Title: COSA
Catchment ID: 270

I. Gatchment Hydrologic Data

Catchment ID = 270
Area = 89.60 Acres
Percent Imperviousness = 2.00 %
MNRCS Soil Type = BAB,CorD

Il. Rainfall Information | {inch/hr)=C1 *P1 {{C2 + Td)*C3

Design Storm Return Period, Tr= 5 years (input return period for design storm)
c1= 28.50 (input the value of C1)
C2= 10.00 (input the value of C2)
C3= 0.786 (input the value of C3)
P1= 1.55 inches (input one-hr precipitation--see Shest "Design Infa™)

lll. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Caefficient, C = 0.08
QOveride Runoff Coefficient, G = (enter an overide C value If desired, or leave blank to accept calculated C.)
5-yr. Runoff Coefficient, C-5 = 0.08
Overide 5-yr. Runoff Coefficient, C = (enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)

lllustration

LEGEND

() Begiming
Flowe Directinn)
[ ——
Catchment
Buundary
NRCS Land Heavy Tillage/ Short Mearly Grassed Paved Areas &
Type Meadow Field Pasture/ Bare Swales/ Shallow Paved Swales
Lawns Ground || Waterways (Sheet Flow)
Conveyance 2.5 5 7 10 15 20
Calculations: Reach Slope Length 5-yr NRCS Flow Flow
1D S L Runoff Convey- Velocity Tima
Coeff ance A4 T
it it C-5 fps minutes
input input output input output output
Overland 0.0130 300 0.08 017 29.21
1 0.0270 1,773 20.00 3.29 8.99
2
3
4
5
Sum 2,073 Computed Tc=  38.20
Regional Tc=  21.52
V.
Peak Runoff Prediction using Computed Tc lediction using Regional Tc
Rainfall Intensity at Tc, | = 2.10 inch/hr Rainfall Intensity at Tc, [ = 2.93 inch/hr
Peak Flowrate, Qp = 15.35: cfs Peak Flowrate, Qp = 241.44 cofs

Historic Basin 270.xls, Tc and PeakQ 05/26/2005, 1:42 PM



CALCULATION OF A PEAK RUNOFF USING RATIONAL METHCD

Project Title:

COSA

Catchment ID:

275

|. Catchment Hydrologic Data

Catchment D = 275
Area = 19.20 Acres
Percent Imperviousness = 95.75 %
NRCS Soll Type = B A B CorD

Il. Rainfall information I ({inchf/hr)=C1*P1 /{C2 + Td)*C3

Design Storm Return Period, Tr= 5 years {input return pericd for design stormy)
C1= 28.50 {input the value of C1}
C2= 10.00 (input the value of C2}
C3= 0.786 (input the value of C3}
Pi= 1.55 inches (input one-hr precipitation--see Sheet "Design Infa")

HI. Analysis of Flow Time {(Time of Concentration) for a Catchment

Runoff Coefficient, C = 0.82
Overide Runoff Coefficient, C = (enter an overide C value if desired, or leave blank fo accept calculated C.)
5-yr. Runoff Coefficient, C-& = 0.82:
Overide §-yr. Runoff Coefiicient, C = ' (enter an overide C-5 value if desired, or leave blank fo accept calculated C-5.)

llustration

LEGTI
() Begtaming
Flwe Direction)
T
Catchanent
Boundany
NRCS Land Heavy Tilklage/ Short Nearly Grassed Paved Areas &
Type Meadow Field Pasturaf Bare Swales/ Shallow Paved Swales
Lawns Ground Waterways (Sheet Flow)
Conveyance 2.5 5 7 10 15 20
Calculations: Reach Slope Length 5-yr NRCS Flow Flow
D S L Runoff Convey- Velocity Time
Coeff ance v TF
ftift ft Cc-5 fps minutes
input input output input output oulput
Overland | 0.0230 300 0.82 0.75 6.68
1 0.0130 702 20.00 2.28 5.13
2
3
4
5
Sum 1,002 Computed Tc=  11.81
Regional Te= 1557
V.
Peak Runoff Prediction using Computed Tc ‘ediction using Reglional Tc
Rainfall Intensity at Te, | = 3.92 inch/hr Rainfall Intensity at Te, | = 3.46- inch/hr
Peak Flowrate, Qp = 61.60 cfs Peak Flowrate, Qp = 54.36 cfs

Basin 275.xIs, Te and Peak( 05/26/2005, 1:43 PM



CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Project Title:

COSA

Catchment ID:

300

|. Catchment Hydrologic Data

Catchment 1D = 300
Area = B89.60 Acres
Percent Imperviousness = 2.08 %
NRCS Soil Type = BABC,orD

Il. Rainfall Information | {inch/hr}=C1*P1 f{C2 + Td)*C3

Design Storm Return Period, Tr = 5 years (input return period for design storm)
C1= 28.50 {input the value of C1)
C2= 10.00 (input the value of C2}
C3= 0.788 {input the value of C3}
P1= 1.55 inches (input one-hr precipitation—see Sheet "Design Info”)

[Il. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C = 0.08
Overide Runoff Coefficient, C =

5-yr. Runoff Coefficient, C-5 = 0.08
Overide 5-yr. Runoff Coefficient, C =

{enter an overide C value if desired, or leave blank to accept caleulated C.)

{enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)
lllustration

NRCS Land Heavy Tillage/ Shart Mearly Grassed Paved Areas &
Type Meadow Field Pasture/ Bare Swales/ Shallow Paved Swales
Lawns Ground || Waterways (Sheet Flow)
Corveyance 2.5 & 7 10 15 20
Calculations: Reach Slope Length 5-yT NRCS Flow Flow
D S L Runoff Convey- Velocity Time
Coeff ance v T
fifft fi C-5 fps minutes
input input output input output output
QOverland 0.0400 300 0.08 0.25 20.15
1 0.0208 2,645 7.00 1.00 43.88
2
3
4
5
Sum 2,945 Computed Tc=  64.03
Regional Tc=  26.36
.
Peak Runoff Prediction using Computed Te  |adiction using Regional Tc
Rainfall Intensity at Te, 1 = 1.50 inch/hr Rainfall Intensity at Te, | = 2.62 inch/hr
Peak Flowrate, Qp = 10.99 cfs Peak Flowrate, Qp = 19.22 cfs

Basin 300.xls, Te and PeakQ 05/26/2005, 1:44 PM



CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Project Title: COSA

Catchment ID: 450

1. Catchment Hydrologic Data

Catchment ID = 450
Area = 83.20 Acres
Percent Imperviousness = T447 %
NRCS Sail Type = BA,B C,orD

IL. Rainfall Information [ {inchfhr}=C1*P1/(C2 + Td)*C3

Design Storm Return Peried, Tr = 5 years {input return period for design storm)
Cl1= 28.50 (input the value of C1)
G2= 10.00 (input the value of C2)
C3= 0.786 (input the value of C3)
P1= 1.55 inches {input one-hr precipitation—see Shest "Design Info")

11l. Analysis of Flow Time {Time of Concentration} for a Catchment

Runoff Coefficient, C = 0.53
Overide Runoff Caefficient, C = (enter an overide C value if desired, or leave blank to accept calculated C.)
5-yr, Runoff Coefficient, C-5 = 0.53
Qveride 5-yr. Runoff Caoefficient, C = (enter an averide C-5 value if desired, or leave blank to accept calculated C-5.)

llustration

NRCS Land Heavy Tillage/ Short Nearly Grassed Paved Areas &
Type Meadow Field Pasture/ Bare Swales/ Shallow Paved Swales
Lawns Ground || Waterways {Sheet Flow)
Conveyance 2.5 5 7 10 15 20
Calculations: Reach Slope Length Seyr NRCS Flow Flow
1D S L Runoff Convey- Velocity Time
Coeff ance v T
fiift ft C-5 fps minutes
inpui input output input output output
Overiand | 0.0270 300 0.53 0.39 12.75
1 0.0270 710 7.00 1.15 10.29
2 0.0150 1,014 20.00 2.45 6.90
3
4
5
Sum 2,024 Computed Te=  29.94
Regional Tc=  21.24
.
Peak Runoff Prediction using Computed Tc lediction using Regional Tc
Rainfall Intensity at Te, | = 2.44 inch/hr Rainfall Intensity at Tc, | = 2.95 inch/br
Peak Flowrate, Qp = 108.23 cfs Peak Flowrate, Qp = 131.26 cfs

Basin 450.xls, Tc and PeakQ

05/26/2005, 2:17 PM



CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Project Title:

COSA

Catchment ID:

I. Catchment Hydrologic Data

Catchment ID = 451
Area = 25.60 Acres
Percent Imperviousness = §3.31 %
NRCS Sail Type = BABCorD

[Il. Rainfall Information 1 {inch/hr}= C1* P1 {C2 + Td)}*C3

Design Storm Return Periad, Tr= 5 years (input return period for design storm)
Ci= 28.50 (input the value of C1)
C2= 10.00- (input the value of C2)
C3= 0.786 (input the value of C3)
P1= 1.55 inches (input one-hr precipitation--see Sheet "Design Info"}

lll. Analysis of Flow Time {Time of Concentration) for a Catchment

Runoff Coefficient, C = 0.63-
Overide Runoff Coefficient, C = {enter an averide C value if desired, or leave blank to accept calculated C.)
5-yr. Runoff Coefficient, C-5 = 0.63:
QOveride 5-yr. Runoff Cosfficient, C = {enter an overide C-5 value if desired, or leave blank to accept cafculated C-5.)

liustration

NRCS Land Heavy Tillagef Short Nearly Grassed Paved Areas &
Type Meadow Fiald Pasture/ Bare Swales/ Shallow Paved Swales
Lawns Ground |} Waterways (Sheet Flow)
Coenveyance 2.5 5 7 10 15 20
Calculations: Reach Slope Length 5-yr NRCS Flow Flow
ID S L Runoff Convey- Velocity Time
Coeff ance v Tf
it ft C-5 fps minutes
input input output input output output
Overland | 0.0400 300 0.63 0.54 9.21
1 0.0400 788 20.00 4.00 3.28
2
3
4
5
Sum 1,088 Computed Te=  12.50
Regional Tc=  18.04
V.
Peak Runoff Prediction using Computed Tc  fediction using Regicnal Tc
Rainfall Intensity at Te, | = 3.82 inch/hr Rainfall Intensity at Te, | = 3.41 inch/hr
Peak Flowrate, Qp = 62.10: cfs Peak Flowrate, Qp = 55.35 cfs

Basin 451.xls, Tc and PeakQ

05/26/2005, 2:23 PM



CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Project Title: COSA
Catchment ID: 525

I. Gatchment Hydrologic Data

Catchment ID = 525
Area= 32.00 Acres
Percent Imperviousness = 2724 %
NRCS Soil Type = BABCooD

[Il. Rainfall Information 1 (inch/hr) = C1*P1 /{C2 + Td)*C3

Design Storm Retum Period, Tr= 5 years (input return period for design storm)
C1= 28.50 (input the vatue of C1)
Ca2= 10.00 (input the vatue of C2)
G3= 0.788 (input the value of C3)
P1= 1.55 inches (input one-hr precipitation—see Sheet "Design Info"}

lll. Analysis of Flow Time (Time of Concentration) for a Catchment

Runofi Coefficient, C = 0.23
Overide Runoff Coefficient, C = {enter an overide C value if desired, or leave blank to accept calculated C.)
5-yT. Runoff Coefficient, C-5 = 0.23
Qveride 5-yr. Runoff Coefficient, C = {enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)

IHustration

NRCS Land Heavy Tillage/ Short Nearly Grassed Paved Areas &
Type Meadow Field Pasture/ Bare Swales/ Shallow Paved Swales
Lawns Ground || Waterways (Sheet Flow)
Conveyance 2.5 5 7 10 15 20
Calculations: Reach Slope Length 5-yr NRCS Flow Flow
1D S L Runoif Convey- Velocity Time
Coeff ance vV Tf
ftift ft C-5 fps minutes

input input output input oufput cutput

Overland | 0.0120 300 0.23 0.20 25.48

1 0.0260 528 7.00 1.13 9.27
2
3
i
5

Sum 228 Computed Tc= 3475
Regional Tc= 1516
.
Peak Runoff Prediction using Computed Tc  fediction using Regional Tc
Rainfall Intensity at Te, | = 2.23 inchfhr Rainfall Infensity at Tc, | = 3.50 inch/hr
Peak Flowrate, Qp = 16.73 cfs Peak Flowrate, Qp = 26.31 cfs

Basin 525.xls, Tc and PeakQ 05/26/2005, 2:29 PM



CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Project Title: COSA
Catchment ID: 550

I. Catchment Hydrologic Data

Catchment ID = 556
Area = 83.20 Acres

Percent Imperviousness = 46.60 %
NRCS Soil Type = BAB.C,orD

ll. Rainfall Information L {inchfhr) =C1 * P1 {(C2 + Td}*C3

Design Storm Return Period, Tr= 5 years (input return period for design storm)
C1= 28.50 (input the value of C1)
C2= 10.00 {input the value of C2)
C3= 0.786 (input the value of C3)
Pi= 1.55 inches {input one-hr precipitation--see Sheet "Design Info")

1ll. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C = 0.33
Overide Runoff Coefficient, C =

S-yr. Runoff Coefficient, C-5 = 0.33
(enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)

llustration

(enter an overide C value if desired, or leave blank fo accept calculated C.)

Overide 5-yr. Runoff Caoefficient, G =

NRCS Land Heavy Tilkage/ Short Nearly Grassed Paved Areas &
Type Meadow Field Pasfure/ Bare Swales/ Shallow Paved Swales
Lawns Ground || Waterways {Sheet Flow)
Conveyance 2.5 5 7 10 15 20
Calculations: Reach Slope Length 5-yr NRCS Flow Flow
D 5 L Runoff Convey- Velocity Time
Coeff ance v Tf
fifft ft C-5 fps minutes
input input oufput input output output
Overland | 0.0330 300 0.33 0.3 16.22
1 0.0214 2,401 20.00 293 13.68
2 0.0519 270 20.00 4.56 .99
3
4
5
Sum 2,971 Computed Tc=  30.89
Regional Te= 26,51
V.
Peak Runoff Prediction using Computed Tc  [ediction using Regional Tc
Rainfall Intensity at Te, 1 = 2.39 Inchthr Rainfall Intensity at Te, | = 2,61 inch/hr
Peak Flowrate, Qp = 65.80 cfs Peak Flowrate, Qp = 71.93 cfs

Basin 550.xlIs, Tc and PeakQ 05/26/2005, 2:30 PM



CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Project Title: COSA

Catchment ID: 551

1. Catchment Hydrologic Data

Catchment 1D = 551
Area = 38.40 Acres
Percent imperviousness = 79.10 %
NRCS Soil Type = BABCorD

Il. Rainfall Information | {inch/hr}=C1*P1/{C2 + Td)*C3

Design Storm Return Period, Tr= 5 years (input return period for design storm}
C1= 28.50 (input the vatue of C1)
C2= 10.00 (input the value of C2)
C3= 0.786 (input the value of C3)
P1= 1.55 inches (input one-hr precipitation--see Sheet "Design Infe")

1ll. Analysis of Flow Time (Time of Concentration) fer a Catchment

Runoff Coefficient, C = 0.58:

Overide Runoff Coefficient, C = {enter an overide C value if desired, or Ieave blank to accept calculated C.)
5-yr. Runoff Coefficient, C-5 = 0.58
Qveride 5-yr. Runoff Coefficient, C = {enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)

lllustration

NRCS Land Heavy Tillage/ Short Neaily Grassed Paved Areas &
Type Meadow Field Pasturef Bare Swales/ Shallow Paved Swales
Lawns Ground || Waterways (Sheet Flow)
Conveyance 2.5 5 7 10 15 20
Calculations: Reach Slope Length 5-y7 NRCS Flow Flow
12] S L Runoff Convey- Velocity Time
Coeff ance v Tf
£/t ft C-5 fps minutes
input input output input output output
Overland | 0.0080 300 0.58 0.29 17.37
1 0.0200 750 20.00 2.83 4.42
2 0.0200 513 7.00 0.99 8.64
3
4
5
Sum 1,563 Computed Tc = 3043
Regional Te=__ 18.68
iv.
Peak Runoff Prediction using Computed Tc lediction using Regional Tc
Rainfall Intensity at Te, [ = 2.41 inch/hr Rainfall Intensity at Te, | = 3.16 inch/hr
Peak Flowrate, Qp = 54.08 cfs Peak Flowrate, Qp = 70.82 cfs

Basin 551.xls, Tc and PeakQ

05/26/2005, 2:30 PM



CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Project Title:

COSA

Catchment ID:

600

I. Catchment Hydrologic Data

Catchment ID = 600
Area = 38.40 Acres
Percent Imperviousness = 7235 %
NRCS Soil Type = BABC oD

Il. Rainfall Information 1 (inch/hr) = C1*P1 {C2 + Td}*C3

Design Storm Return Period, Tr= 5 years
Cl1= 28.50
C2= 10.00
G3= (.786
P1= 1.55 inches

lll. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C = 0.51

Qveride Runoff Coefficient, C =

S-yr. Runcff Coefficient, C-5 = 0.51

Overide 5-yr. Runoff Coefficient, C =

(input return period for design storm)

(input the value of C1}
(input the value of C2}
(input the value of C3}
(input one-hr precipitation—see Sheet "Dasign Info"}

(enter an overide C value if desired, or leave blank to aceept calculated C.)

(enter an averide C-5 value if desired, or leave blank fo accept calculated C-5.)
Nustration

NRCS Land Heavy Tillage/ Short Nearly Grassed Paved Areas &
Type Meadow Field Pasture/ Bare Swales/ Shallow Paved Swales
Lawns Ground || Walerways {Sheet Flow)
Conveyance 2.5 5 7 10 15 20
Caleulations: Reach Slope Length 5-yr NRCS Flow Flow
1D S L Runoff Convey- Velocity Time
Coeff ance Vv T
ftit ft C-5 fps minutes
input input output input ouftput output
Qverland | 0.0670 300 0.51 0.51 9.79
3 0.0100 1,461 20.00 2.00 12.18
2 0.0100 160 7.00 0.70 3.81
3
4
5
Sum 1,921 Computed Tc= 25,78
Regional Tc =" 2067
V.
Peak Runoff Prediction using Computed Tc fediction using Regional Te
Rainfall Intensity at Tc, | = 2.65 inch/hr Rainfall Intensity at Te, 1 = 3.00: inch/hr
Peak Flowrate, Qp = 52.34 cfs Peak Flowrate, Qp = 59.07 cfs

Basin 600.xls, Tc and PeakQ

05/26/2005, 2:31 PM



CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Project Title: COSA
Catchment ID: 625

I. Catchment Hydrologic Data

Catchment ID = 625
Area = 19.20 Acres
Percent Imperviousness = 76.02 %
NRCS Soil Type = BAB,C,orD

I\. Rainfali Information | {inchfhr) =C1*P1 }{C2 + Td)*C3

Design Storm Retum Period, Tr= 5 years (input return period for design storm)
Ci1= 28.50 (input the value of C1)
G2= 10.00 (input the value of C2)
C3= 0.786 (inpuf the value of C3)
P1= 1.55 inches (input one-hr precipitation--see Sheet "Design Info™)

Ill. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C = 0.55.
Overide Runoff Coefficient, C = (enter an overide C value if desired, or leave blank to accept calculated C.)
5-yr. Runoff Coefficient, C-5 = 0.55
Qveride 5-yr. Runoff Coefficient, C = {enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)

lllustration

NRCS Land Heavy Tillage/ Short Nearly Grassed Paved Areas &
Type Meadow Field Pasture/ Bare Swales/ Shallow Paved Swales
Lawns Ground VWatenvays {Sheet Flow)
Conveyance 2.5 5 7 10 15 20
Calculations: Reach Slopa Length 5-yr NRCS Flow Flow
ID S L Runoff Convey- Velocity Time
Coeff ance v Tf
it #t C-5 fps minutes
input inpuet output input output output
Overland | 0.0400 300 0.55 0.46 10.88
1 0.0100 573 20.00 2.00 4.78
2
3
4
5
Sum 873 Computed Tc=  15.66
Regional Te=  14.85
v,
Peak Runoff Prediction using Computed Tc  |ediction using Regional Tc
Rainfall Intensity at Te, | = 3.45 inch/hr Rainfall Intensity at Te, | = 3.54 inch/hr
Peak Flowrate, Qp = 36.42 cfs Peak Flowrate, Qp = 37.35 cfs

Basin 625.xls, Te and PeakQ 05/26/2005, 2:34 PM



CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Project Title: COSA

Catchment ID: 675

I. Catchment Hydrologic Data

Catchment ID = 675
Area = 70.40 Acres
Percent Imperviousness = 46.14 %
NRCS Soil Type = BABC oD

Il Rainfall Information 1 {inch/hr}=C1*P1{C2 + Td)*C3

Design Storm Return Period, Tr= 5 years (input return period for design storm)
Ci= 28.50 (input the value of C1})
C2= 10.00 (input the value of C2)
C3= 0.786 (input the value of C3)
P1= 1.55 inches (input one-hr precipitation—see Sheet "Design Info")

lll. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C = 0.33
Overide Runoff Coefficient, C = (enter an overide C value if desired, or leave blank to accept calculated C.)
5-yr. Runoff Coefficient, C-5 = 0.33
Overide 5-yr. Runoft Coefficient, C = (enter an overide C-5 value if desired, or leave blank to accept calcutated C-5.}

lllustration

NRCS Land Heavy Tillage/ Short Nearly Grassed Paved Areas &
Type Meadow Field Pasture/ Bare Swales/ Shallow Paved Swales
Lawns Ground || Waterways (Sheet Flow)
Conveyance 2.5 5 7 10 15 20
Calculations: Reach Slape Lengih 5-yr NRCS Flow Flow
D S L Runoff Convey- Velacity Time
Coeff ance v Tf
Ui ft C-5 fps minutes
input input oufput input output autput
Overland | 0.0100 300 0.33 0.21 24.13
1 0.0085 3,840 15.00 1.38 48.28
2 pipe
3
4
5
Sum 4,140 Computed Te=  70.41
Regional Tc=  33.00
v,
Paak Runoff Prediction using Computed Tc  [ediction using Regional Tc
Rainfall Intensity at Te, | = 1.40 inch/hr Rainfall Intensity at Tc, | = 2.30 inch/hr
Peak Flowrate, Qp = 32.48 ofs Peak Flowrate, Qp = 53.12 cfs

Basin 675.xls, Tc and PeakQ

05/26/2005, 2:36 PM



CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Project Title:

COSA

Catchment 1D:

685

|. Catchment Hydrologic Data

Catchment 1D = 685
Area = 57.60 Acres
Percent Imperviousness = 2097 %
MNRCS Soil Type = BAB.C, oD

Il. Rainfall Information | {inch/hr) = C1* P1 {{C2 + Td)*C3

Design Starm Return Period, Tr= 5 years
C1= 28.50
C2= 10.00
C3= 0,786
P1= 1.55 inches

Ill. Analysis of Flow Time (Time of Concentration) for a Catchment

Runcif Coefficient, C = 0.20

Overide Runoff Coefficient, C =

5-yr. Runoff Coefficient, C-5 = 0.20:

Overide 5-yr. Runoff Coefficient, C =

{input return pericd for design storm}
{input the value of C1)
{input the value of C2)
{input the value of C3)
{input one-hr precipitation--see Sheet "Design Infa")

(enter an overide C value if desired, or leave blank fo accept calculated C.)

(enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)
lllustration

LEGEND
() Beginning
Flox Dizeriion
|
Carchmewt
Bowndayy
NRCS Land Heavy Tillages Short Nearly Grassed Paved Areas &
Type Meadow Field Pasfure/ Bare Swales/ Shallow Paved Swales
Lawns Ground || Waterways {Sheet Flow)
Conveyance 2.5 5 I i0 15 20
Calculations: Reach Slope Length 5-yr NRCS Flow Flow
ID S L Runoff Convey- Velocity Time
Coeff ance 3 T
firft it C-5 fps minutes
input input oufput inplt output oufput
Qverland | 0.0200 300 0.20 0.22 22.33
1 0.0056 4,686 15.00 1.12 69.73
2
3
4
5
Sum 4,996 Computed Te=  52.06
Regional Te =  37.76
V.
Peak Runoff Prediction using Computed Tc lediction using Reglonal Te
Rainfall Intensity at Te, | = 1.16 inchihr Rainfall Intensity at Tc, { = 2.12  inch/hr
Peak Flowrate, Qp = 13.57 cfs Peak Flowrate, Qp = 24 .66 cfs

Basin 685.xls, Te and PeakQ

05/26/2005, 2:37 PM



CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Project Title:

COSA

Catchment ID:

700

1. Catchment Hydrologic Data

Catchment ID = 700
Area = 70.40 Acres
Percent Imperviousness = 18.44 %
NRCS Soil Type = B A B C,orD

Il. Rainfall Information I {inch/hr) = C1 * P1 {C2Z + Td}*C2

Design Storm Return Period, Tr = 5 years (input return period for design storm)
C1= 28.50 (input the value of C1)
Cz2= 10.00 (input the value of G2)
C3= 0.786 (input the value of C3)
P1= 1.55 inches (input one-hr precipitation--see Sheet "Design Info")

1l. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C = 0.19
Overide Runoff Coefficient, C = (enter an overide C value if desired, or leave blank to accept calculated C.}
5-yr. Runoff Coefficient, C-5= 0.19
QOveride 5-yr. Runoff Coefficient, C = {enter an overide C-5 value if desired, or leave biank fo accept calculated C-5.)

llustration

LEGEND

) Begismi
Flow Direclion!
{—‘
Caichrent
Buamnilary
NRCS Land Heavy Tillage/ Short Nearly Grassed Paved Areas &
Type Meadow Field Pasture/ Bare Swales/ Shaltlow Paved Swales
Lawns Ground || Waterways {Sheet Flow)
Conveyance 2.5 5 7 10 15 20
Calcuiations: Reach Stope Length 5-yr NRCS Flow Flow
D S L Runoff Convey- Velacity Time
Coeff ance v T
fifft ft C-5 fps minutes
input input outpat input cutput output
Overland | 0.0130 300 0.19 0.19 26.14
1 0.0220 3,310 7.00 1.04 53.13
2
3
4
5
Sum 3,610 Computed Te=  79.28
Regional Te=  30.06
V.
Peak Runoff Prediction using Computed Tc lediction using Reglfonal Te
Rainfall Intensity at Te, | = 1.29 inch/hr Rainfall Intensity at Te, | = 2.43 inch/hr
Peak Flowrate, Qp = 17.16 cfs Peak Flowrate, Qp = 32.21 cfs

Basin 700.xls, Tc and PeakQ 05/26/2005, 2:38 PM



CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Project Title: COSA

Catchment 1D: 750

I. Catchment Hydrologic Data

Catchment 1D = 750
Area = 64.00 Acres
Percent Imperviousness = 82.43 %
NRCS Soil Type = B ABC,orD

[Il. Rainfall Infermation | (inch/hr) =C1 * P1 {C2 + Td}*C3

Design Storm Return Periad, Tr= 5 years {input return period for design storm)
C1= 28.50 {input the value of C1)
C2= 10.00 {input the value of C2)
C3= 0.786 {input the value of C3)
P1= 1.55 inches {input one-hr precipitation--see Sheet "Design Info"}

lil. Analysls of Flow Time {Time of Concentration) for a Catchment

Runoff Coefficient, C = 0.62
Qveride Runoff Coefficient, C = (enter an overide C valus if desired, or leave blank to accept calculated C.)
5-yr. Runoff Coefficient, C-& = 0.62
Overide 5-yr. Runoff Coefficient, C = (enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)

Hlustration

LEGEND

(3 Beginning
Fhowe Dimectior
—
Catchawent
Bowndury
NRCS Land Heavy Tillage! Short Nearly Grassed Paved Areas &
Type Meadow Field Pasturef Bare Swales/ Shallow Paved Swales
Lawns Ground \Watarways {Sheet Flow)
Conveyance 2.5 5 7 i0 15 20
Calculations: Reach Slope Length 5-yr NRCS Flow Flow
D S L Runaff Convey=- Velocity Time
Coeff ance \4 T
it ft C-5 fps minutes
input input output input output output
Qverland 0.0130 300 0.62 0.37 13.67
1 0.0250 2,952 20.00 3.16 15.56
2 0.0250 845 7.00 1.11 9,71
3
4
5
Sum 3,897 Computed Tc= 38.94
Regional Tc=  31.65
V.
Pgak Runoff Prediction using Computed Tc  |ediction using Regienal Tc
Rainfall Intensity at Te, | = 2.08 inch/hr Rainfall Intensity at Tc, | = 2.36 inch/hr
Peak Flowrate, Qp = 82.82 ofs Peak Flowrate, Qp = 94.01 cfs

Basin 750.xls, Tc and PeakQ

05/26/2005, 2:39 PM



CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Project Tifle: COSA

Catchment ID: 800

l. Catchment Hydrologic Data

Catchment ID = 800
Area = 76.80 Acres
Percent Imperviousness = 7223 %

NRCS Sail Type = BABC oD

Il. Rainfall Information | (inch/hr}=C1*P1/(C2 + Td)*C3

Design Storm Return Period, Tr = 5 years (input return period for design storm)
Cc1= 28.50 (input the value of C1}
C2= 10.00 (input the value of C2)
Ca= 0.788 (input the value of C3)
Pi= 1.55 inches (input one-hr precipitation—see Sheet "Design Info"}

ill. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C = 0.51

Qveride Runaff Coefficient, C = (enter an averide C value if desired, or leave blank to accept calculated C.)
5-yr. Runoff Coefficient, C-5 = 0.51
Overide 5-yr. Runoff Coefficient, C = (enter an overide C-5 value if desired, or |Isave blank to accept calculated C-5.)
lllustration

LEGEND

() Begimming
Flow Diveriion|
.(____
Calchanent
Boundaxy
NRCS Land Heavy Tillage/ Short Mearly Grassed Paved Areas &
Type Meadow Field Pasturef Bare Swales/! Shallow Paved Swales
Lawns Ground || Waterways {Sheet Flow)
Conveyance 2.5 5 7 10 15 20
Calculations: Reach Slope Length S-yr NRCS Flow Flow
D 5 L Runaff Convey- Velocity Time
Coeff ance v Tf
fiift it C-5 fps minules
input input output input output output
Overland [ 0.0460 300 0.51 0.45 11.11
1 0.0500 1,114 20.00 4.47 4.15
2
3
4
5
Sum 1,414 Computed Tc=  15.26
Regional Tc=  17.88
Iv.
Peak Runoff Prediction using Computed Te lediction using Regional Tc
Rainfall Intensity at Tc, | = 3.49: inch/hr Rainfall Intensity at Tc, | = 3.23 inch/hr
Peak Flowrate, Qp = 137.31 cfs Peak Flowrale, Qp = 127.15 cfs

Basin 800.xIs, Tc and PeakQ

05/26/2005, 2:40 PM



CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Project Title:

COSA

Catchment ID:

825

l. Catchment Hydrologic Data

Catchment ID = 825
Area= 12.80 Acres
Percent Imperviousness = 100.00 %
NRCS Soil Type = BABC,orD

il. Rainfall Information 1 {inchfhr}=C1*P1/{C2 + Td)*C3

Design Storm Return Period, Tr = 5 years (input return period for design storm)
C1= 28.50 (input the value of C1}
C2= 10.00 (input the value of C2)
C3= 0.786 (input the value of C3}
P1= 1.55 inches (input one-hr precipitation—see Sheet "Design Info")

lll. Analysis of Flow Time {Time of Concentration) for a Catchment

Runoff Coefficient, C= 0.90

Qveride Runoff Coefficient, C = (enter an overide C value if desired, or leave blank to accept calculated G.}

5-yr. Runoff Caefficient, C-5 = 0.90
Qveride 5-yr. Runoff Coefficient, C =

(enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)
llustration

MNRCS Land Heavy Tillage/ Short Nearly Grassed Paved Areas &
Type Meadow Field Pasturef Bare Swales/ Shallow Paved Swales
Lawns Ground || Waterways (Sheet Flow)
Conveyance 2.5 G 7 10 15 20
Calculations: Reach Slope Length 5-yr NRCS Flow Flow
ID 5 L Runoff Convey- Welocity Time
Coeff ance v T
fiift ft C-5 fps minutes
input input output input output output
Qverland 0.0400 300 0.90 1.24 4.06
1 0.0300 819 20.00 3.46 3.94
2
3
4
5
Sum 1,119 Computed Tc = 7.99
Regional Tc=  16.22
V.
Peak Runoff Prediction using Computed Te  [ediction using Regional Tc
Rainfall [ntensity at Tc, | = 4.56 inch/hr Rainfall Intensity at Te, | = 3.39 inch/hr
Peak Flowrate, Qp = 52.24 ofs Peak Flowrate, Qp = 38.86 cfs

Basin 825.xls, Tc and PeakG 05/26/20085, 2:41 PM



CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Project Title: COSA
Gatchment ID: B50

I. Catchment Hydrologic Data

Catchment ID = 850
Area = 83.20 Acres
Percent Imperviousness = 100.00 %

NRCS Sail Type = BABC oD

IIl. Rainfall Information f (inch/hr) = C1*P1/{C2 + Td)*C3

Design Sterm Return Peried, Tr = 5 years {input return period for design storm)
C1= 28.50 (input the value of C1)
C2= 10.00 (input the value of C2)
C3= 0.786 (input the value of C3)
P1= 1.55 inches {input one-hr precipitation—see Sheet "Design Info")

IIl. Analysis of Flow Time {Time of Cencentration) for a Catchment

Runoff Coefiicient, C = 0.90
QOveride Runoff Cosfficient, C = (enter an overide C value if desired, or leave blank to accept calculated C.)
5-yr. Runcff Coefficient, C-5 = .90
Overide 5-yr. Runoff Coefficient, C = (enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)

llustration

) Begisad
Kl Dirertion
[,
Catthment
Eownlary
NRCS Land Heavy Tiltage/ Short Nearly Grassed Paved Areas &
Type Meadow Fleld Pasture/ Bare Swales/ Shallow Paved Swales
Lawns Ground || Waterways (Sheet Flow)
Conveyance 2.5 5 7 10 15 20
Calculations: Reach Slope Length 5-yr NRCS Flow Flow
ID 5] L Runoff Convey- Velocity Time
Coeff ance v Tf
hivi fi C-5 fps minutes
input input output input output output
Overland 0.0670 300 - 0.90 1.46 3.4
1 0.0200 3,034 20.00 2.83 17.88
2
3
4
5
Sum 3,334 Computed Te=  21.29
Regional Tc=  28.52
V.
Paak Runoff Prediction using Computed Tc  |ediction using Regional Te
Rainfall Intensity at Te, | = 2.95 inch/hr Rainfall Intensity at Tc, | = 2.50 inch/hr
Peak Flowrate, Qp = 219.76- cfs Peak Flowrate, Qp = 186.64 cfs

Basin 850.xls, Tc and PeakQ 05/26/2005, 2:42 PM



CALCULATION CF A PEAK RUNOFF USING RATIONAL METHOD

Project Title:
Catchment ID:

COS5A

875

|. Catchment Hydrologic Data

Catchment 1D =
Area =
Percent imperviousness =

NRCS Soil Type =

875
89,60 Acres
94.14 %

BABC,orD

Il. Rainfall Information [ (inch/hr) =C1*P1 /{C2 + Td)*C3

Design Storm Return Period, Tr =
C1=
G2=
C3=
P1=

5 years

28.50
10.00
0.786
1.55 inches

{input return period for design storim)

(input the value of C1)

(input the value of C2)

(input the value of C3)

(input one-hr precipitation—-see Sheet "Design Info™)

Ill. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C =

Qveride Runoff Ceefficient, C =
5-yr. Runoff Coefficient, C-5=
Overide 5-yr. Runoff Coefficient, C =

0.79
{enter an overide C value if desired, or leave blank to accept calculated C.)
0.79

{enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)
lllustration

NRCS Land Heavy Tillage/ Short Neatly Grassed Paved Areas &
Type Meadow Field Pasture/ Bare Swales/ Shallow Paved Swales
Lawns Ground || Waterways {Sheet Flow)
Conveyance 25 5 7 10 15 20
Caleculations: Reach Slope Length 5=yr NRCS Flow Flow
1D S L Runoff Convey- Velocity Time
Cosff ance v Tf
fiift ft C-5 fps minutes
input input output input output output
Overland 0.0130 300 0.79 0.57 8.84
1 0.0100 2,832 20.00 2.00 23.60
2
3
4
5
Sum 3,132 Compuied Tc=  32.44
Regional Te=_ 27.40
V.
Peak Runoff Prediction using Computed Tc lediction using Regional Tc
Rainfall Intensity at Tc, | = 2.32 inch/hr Rainfall Intensity at Te, | = 2.56 inch/hr
Peak Flowrate, Qp = 164.71 cfs Peak Flowrate, Qp = 181.91 cofs

Basin 875.xls, Tc and PeakQ

05/26/20:05, 2:43 PM



CALCULATION OF A PEAK RUNOFF USING RATIONAL METHOD

Project Title: COSA
Catchment ID: o 200

l. Catchment Hydrologic Data

Catchment ID = 500
Area = 44 80 Acres
Percent Imperviousness = 6624 %
NRCS Soil Type = BABC oD

II. Rainfall Information 1 {inch/hr) =C1* P1 /{(C2 + Td)*C3

Design Storm Return Period, Tr= 5 years (input return period for design storm)
Ci1= 28.50 {(input the value of C1)
C2= 10.00 {input the value of C2}
Ga= 0.786 {input the value of C3)
P1= 1.55 inches (input one-hr precipitation—see Sheet "Design Info")

fll. Analysis of Flow Time {Time of Concentration) for a Catchment

Runoff Coefficient, C = 0.46
Overide Runoff Coefficient, C = (entar an averide C value if desired, or leave blank to accept calculated C.)
5-yr. Runoff Coefficient, C-5 = 0.46
Overide 5-yr. Runoff Cosfficient, C = (enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)

Hlustration

NRCS Land Heavy Tillage/ Short Nearly Grassed Paved Areas &
Type Meadow Field Pastura/ Bare Swales/ Shallow Paved Swales
Lawns Ground Waterways {Sheet Flow)
Canveyance 2.5 5 7 10 15 20
Calculations: Reach Slope Length 5-yr NRCS Flow Flow
I8} 3 L Runoff Convey- Velocily Time
Cosff ance Vv Tf
ftift ft C-5 fps minutes
input input output input output output
Qverland 0.0130 300 0.46 0.27 18.37
1 0.0275 963 20.00 3.32 4.84
2 0.0275 623 15.00 2.49 4147
3
7
5
Sum 1,886 Computed Te=  27.39
Regional Te=_ 20.48
V.
Peak Runoff Prediction using Computed Tc lediction using Regional Tc
Rainfall Intensity at Tc, | = 2.56- inchfhr Rainfall Intensity at Te, | = 3.01 inch/hr
Peak Flowrate, Qp = 52.78 cfs Peak Flowrate, Qp = 61.97 cfs

Basin 900.xls, Te and PeakQ 05/26/2005, 2:44 PM



CALCULATICON OF A PEAK RUNOFF USING RATIONAL METHOD

Project Title:
Catchment ID:

I. Catchment Hydrologic Data

COSA

925

Catchment 1D = 925
Area= 32.00 Acres
Percent Imperviousness = 100.00 %
NRCS Soil Type = B A B,C,orD

Il. Rainfall Information | (inch/hr) = Ct*P1/{(C2 + Td)*C3

Design Storm Return Period, Tr = 5 years {input return period for design storm)
C1= 28.50 (input the value of C1)
C2= 10.00 {(input the value of C2)
C3= 0.786 (input the value of C3)
P1= 1.55 inches (input one-hr precipitation—see Sheet "Design Info")

fll. Analysis of Flow Time {Time of Concentration) for a Catchment

Runoff Coefficient, C = - 0.90
Overide Runoif Coefficient, C = {enter an overide C value if desired, or leave blank to accept calculated C.)
5-yr. Runoff Coefficient, C-5 = 0.90
Qveride 5-yr. Runoff Coefficient, C = {enter an averide C-5 value if desired, or leave blank to accept calculated C-5.)

llustration

LEGEND
() Beginni
Flow Divestion
¥ —
Cakhmant
Bouandary
NRCS Land Heavy Tiltage/ Short MNearly Grassed Paved Areas &
Type Meadow Field Pasture/ Bare Swales/ Shallow Paved Swales
Lawns Ground Waterways {Sheet Flow)
Conveyance 2.9 5 I 10 15 20
Calculations: Reach Slope Letigth 5-yr NRCS Flow Flow
i8] S L Runoff Convey- Velocity Time
Coeff ance \i T
i/ ft C-5 fps minutes
input input output input output output
QOverland 0.0300 300 0.90 1.12 4.45
1 0.0120 1,358 20.00 219 10.33
2
3
4
5
Sum 1,658 Computed Tc=  14.78
Regional Tc=  19.21
V.
Peak Runoff Prediction using Computed Tc lediciion using Regional Tc
Rainfall Intensity at Te, | = 3.54 inch/hr Rainfall Intensity at Tc, | = 3.11 inch/hr
Peak Flowrate, Qp = 101.53 cfs Peak Flowrate, Qp = 89.22 ¢fs

Basin 925.xls, Tc and PeakQ 05/26/2005, 2:45 PM



CALCULATION OF A PEAK RUNOFF USING RATIONAL METHCD

Project Title: COSA
Catchment [D: 950

I. Catchment Hydrotogic Data

Catchment ID = 950
Area = 76.80 Acres
Percent Impervicusness = 100.00 %
NRCS Soil Type = B A B, C,orD

I Rainfall Information | (inchfhr} = C1*P1 {C2 + Td}*C3

Design Storm Return Period, Tr = 5 years {input return pericd for design storm)
C1= 28.50 {input the value of C1)
C2= 10.00 {input the value of C2)
C3= 0.786 {input the value of C3)
P1= 1.55 inches {input one-hr precipitation--see Sheet "Design Info")

1. Analysis of Flow Time (Time of Concentration) for a Catchment

Runoff Coefficient, C = 0.90
Overide Runoff Coefficient, C = (enter an overide C value if desired, or leave blank to accept calculated C.)
5-yr. Runoff Ceefficient, C-5= 0.80
Overide 5-yr. Runoff Coefficient, C = (enter an overide C-5 value if desired, or leave blank to accept calculated C-5.)

lllustration

LEGIND

™) Beginni
Flow Direction
I S—
Catchmrent
Boandaxy
NRCS Land Heavy Tillage/ Short Nearly Grassed Paved Areas &
Type Meadow Field Pasture/ Bare Swales/ Shallow Paved Swales
Lawns Ground || Watarways (Shest Flow)
Conveyance 2.5 5 7 10 15 20
Calculations: Reach Slope Length 5-yr NRCS Flow Flow
1D ] L Runoff Convey- Velocily Time
Coeff ance v T
it ft C-5 fps minutes
input input output input oufput output
Overland | 0.0100 300 0.90 0.78 6.40
1 0.0400 3,003 20.00 4.00 12.51
2
3
4
5
Sum 3,303 Computed Tc=  18.91
Regional Te=  28.35
V.
Peak Runoff Prediction using Computed Tc lediction using Regional Tc
Rainfall [ntensity at Te, [ = 3.14 inchfhr Rainfall intensity at Tc, | = 2.51 inch/hr
Peak Flowrate, Qp = 215.90 cfs Peak Flowrate, Qp = 172.89 cfs

Basin 850.xls, Tc and PeakQ 05/26/2005, 2:46 PM



Windmill Gulch Tc Check, for basins less than 80 acres

Basin Number | Basin Length (ft Tc OL+Channelized| Pipe Velocity (fps) | Pipe Length|Tc pipe flow| Tc OL+S+pipe Tc calculated

flow {min) 75% full {ft) {min) flow (min)
450 2024 30.07 30.07 !
451 1088 12.04 L2040
525 928 34.75 34.75
550 2971 30.89 30.89
551 1563 31.49 31.49
600 1921 26.23 26.23 F 20067
625 873 15.8 15.80 1485
675 4986 70.41 9.91 846 1.4228 71.83 B
685 4996 92.06 02.06
700 3610 79.55
750 3897 38.99
800 1414 15.26
825 1119 7.99
850 3334 21.29
875 3132 32.51
900 1886 27.39
925 1658 14.78

950 3303 18.91




FuTurRe ConDITION HYDROLOGY - CUHP INPUT AND OuTPuT




APPENDIX E

Future Conditions Hydrology -
CUHP Input and Output

DEN/T122004001.DOC



IMOD_TAIL

1100-year,
1100-year,
1100-year,
1100-year,
1100-year,

811 1 5.
.04.2061.
BO 1 1 5.
18,4543
BO 1 1 5.
.39.6284

102683.31.0399 12.5 -4 .1 4.5.0018 .6
40400
.27452.14 ,001 .4 .1 4.5.0018 .6
50500
.27930.59 ,001 .4 .1 4.5.0018 .6
. 60600
.1982725355815720.67 -4 .1 4.5.0018 .6
.2814 46.6.025326.51 .4 .1 4.5.0018 .6
. 70700
.294918.,44,012230.06 -4 .1 4.5.0018 .b
. 75750
.307882.43 .01531.65 -4 .1 4.5.0018 .6
80800
.12372.23.049215.26 .4 .1 4.5.0018 .6
. 85850
.3617 98..016521.29 .4 .1 4.5.0018 .6
20900
.17566.24.012120.48 .4 .1 4.5.0018 .6
. 95950
.2889 98..015418.91 .4 .1 4.5,0018 .6
. 56551 aka 5508
.1899 79.1.021218.68 .4 .1 4.5.0018 .6
. 87875
.162594.14.0188 27.4 .4 .1 4.5.,0018 6
. 82825
.0942 98..0328 7.99 .4 .1 4.5.0018 s
. 92925
.1446 98..014314.78 .4 .1 4.5.0018 .6
. 62625
.009976.02.019714.85 .4 .1 4.5.0018 .6
. 65650
.287869.53.0157 LA .1 4.5.0018 .6
. 66660
.393992.74.,0248 .4 .1 4.5.0018 .0
. 45450
.178274.47.023221.24 .4 .1 4.5.0018 .6
. 67675
.408846.14.0085 37.7 .4 .1 4.5.0018 .6
. 72725
2129 9.27.0101 .4 .1 4.5.0018 .0
. 52525
.040527.24.032515.16 4 .1 4.5.0018 .6
68685
.47220.97.006537.76 4 .1 4.5.0018 .6

windmill_Modified_Tails.chi

.013.013.013,017.017.017.017.017.017.017.017.017.017.017.017.029.029
.029.037.037.037 .44 .44 .44 .44 .44 .44.051.051,051.051.051.051.036
.036.036.036.036.036.029.029.029.029.029.029.029.029.029.029.029.029
.022.022.022.022.022.022.022.022.022.022.022.022.022.022.022.022.022
.022,022.022.022

46451 aka 4508
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TOTAL PRECIP, = 4.4l
VOLYME OF EXCESS PRECIF =
PEAK @ = 121. CFS
INFILT.= 4.50 IN/’HR
MAX. PERV.RET.=0.40 I

1 U.0.F.C.D, CUHP RUNOFF ANALYSIS

 windmi1 1 _podified _Tails,cho
1 U.B.F.€.0. CUHP RUNQFF ANALYSIS EXECUTED ON DATE 5/23/2005 AT TIME 16:45
CUHMPE/PC RELEASE ZA (32-BIT VER) SEPTEMBER 10, 13998
PRINT OPTION NUMBER SELECTED FOR. THIS BASIN IS 8
iL
BASIN ID: -=  BASIN COMMENT: 451 aka 4508
AREA LENGTH OF BASIM DIST TO CENTROYD IMPERY. AREA SLOPE UNIT DURATION
(sQuI} (M) (M) PCTY (FT/FT) (MIN}
0.04 0.21 0.10 B3.31 0.0399 5.00
COEFFICIENT COEFFICTIENT
(REFLECTING TIME TD PEAK)  (RELATED TD PEAK, RATE OF RUNOFF)
0.07¢6 0,499
THIS BASIN USES TRADITIOWAL DRAINAGE PRACTICES
FRACTION OF PERVIQUS FRACTION QF IMPERVIOUS
AREA RECEIVING AREA DIRECTLY CONNECTED
IMPERVIOUS DRATNAGE TO DRATINAGE SYSTEM
{ DEFAULT ) [ DEFAULY )
R= 0.34 D= 1.00
CALCULATED UNIT HYDROGRAPH
TIME TO PEAK TIME OF COMCENTRATION PEAK RATE OF RUNOFF UNIT HYDROGRAPH PEAK VOLUME OF RUNDFF
(MIe) (MIN) (CFs/soMI) (CFs) (AF)
T.50 1z.5¢ 3833.04 153.32
%% NOTE 3 THE TIME TO PEAX I5 CALCULATED BASED ON THE TIME OF COMCENTRATION PROVIDEC BY THE USGR,
REPLACING THE ONE COMPUTED BY CUHPF (TP= 4.06}
WIDTH AT 50 = &, MIN. WIDTH AT 75 = 4. MIN. K50 =0.35 K75 =0.45
Page 1
windmi11 _Madified_Tails.cho
RAINFALL LOSSES INPUT W/ BASIN BATA
MAX. PERVIOUS RET. =0,40 IN. MAX. IMPERVIOUS RET. =0.10
INFILTRATION = 4.50 IN./HR.  DECAY = 0.00180/SECOND FNINFL = 0.60 IN,/HR,
TIME UNIT TIME UNIT 1 TIME UNIT
HYDROGRAPH HYDRCGRAPK | HYDROGRAPH
a. 0. 15, §5. 30. 0. |
5, 36. 20, 27. 0. 0.
10. 1. 25. 14. 0. 0. |
1 BASIN XDP: = BASIN COMMENT: d51 aka 4508
#h#n STORM NO. = 1 *%%% DATE QR RETURM PERIOD = 100-year,

EXCESS PRECIP, = 3.738 INCHES
7.98 ACRE-FEET

TIME OF PEAK = 135,

DECAY. =0.00180
Moot IMP.RET, =0

FJ;]DZNF = 0.60 IN/HR
EXECUTED ON DATE 5/23/2005 AT TIME 1G:45

CUHPF/PC RELEASE 2A (32-BIT VER) SEPTEMBER 10, 1994

PRINT OPTION NUMBER SELECTED FOR THIS BASIN IS §

BASIN COMMEMT: 400

AREA LENGTH QF BASIN DIST TO CENTROID IMPERV. AREA 5SLOPE VUNIT DURATION
(1) (M1} (rCT,

IL
BASIN ID: it
(5MI)
0.18 0.45 0.27
COEFFICTENT

(REFLECTING TIME TO PEAK)

(FT/FT) (HIND
0.0010 5.00

COEFFICLENT
(RELATED TO PEAK RATE OF RUNDFF)

52.14

Page 2




Windmil1_modified_rails.che

0.087 0,496
THI5 BASIN USES TRADITIONAL DRAIMAGE PRACTICES
FRACTION OF PERVIOUS FRACTION OF IMPERVIGUS
AREA RECEIVING AREA DIRECTLY CONNECTED
IMPERVIOUS DRAINAGE TO DRAINAGE SYSTEM
( DEFAULT } { DEFAULT )
R= 0.23 p= 0.86

CALCULATED UNET HYDROGRAPH

TIME TO PEAK PEAK RATE OF RUNOFF UNIT HYDRQGRAPH PEAK VOLUME OF RUNDFF
(MIN) {CF5/50M1I) (CF5) (AF)

12.60 1885.17 339.33 9.60
WIDTH AT 50 = 16. WIN. WIDTH AT 75 = B. MIN. K50 =0.35 K75 =0.45
RATNFALL LOSSES INPUT W/ BASIN DATA

MAX. PERVIOUS RET. =0,40 IN. HaX. IMPERVIOUS RET. =0.10 IN.
INFILTRATION = 4,50 IN./HR. DECAY = D.O0180/SEcOND FNINFL = 0.60 IN./HR.

TIME UNIT TIME UNIT TIME UNIT
HYDROGRAPH HYDRQOGRAPH HYDROGRAPH
9. 0. 25. 147. 50. 6.
5, 96. 30. 104. 55, 1%,
0. 300. 35. 74. G0. 13,
15. 313, | 0. 32, 65. 9,
20, 213, A5, Y 70, 0.
BASIN ID? ==  BASIN COMMENT: 400
Fk&+ STORM NO. = 1 wkwEw PBATE CHR RETURN PERIOD = lﬂﬂ-year,.
TOTAL PRECIP. = 4.41 EXCESS PRECIP. = 2.982 INCHES
VOLUME OF EXCESS PRECIP = 28,63 ACHE-FEET
PEAK Q = 458, CFS TIME QF PEAK = 135. MIN.
Page 3

Windmill Modified_Tails.che
INFILT.= 4.50 IN/JHR  DECAY =0.00380  FNINF = 0.60 IN/HR
MAX. PERV..RET.=0.40 IN. MAX. IMP.RET.=0.10 1IN.
1 U.D.F.C.D. CUHP RUNDFF ANALYSIS  EXECUTED ON DATE 5/23/2005 AT TIME 16145

CUHPF/PC RELEASE 2A (32-BIT VER) SEPTEMEER 1}, 1098
PRINT OPTION NUMBER SELECTED FOR THIS BASIN IS §

b
BASIN ID: —— BASIN COMMENT: 3500
AREA LENGTH OF BASIN OIST TO CENTROID IMPERV. AREA SLOPE UNIT DURATYON
(5QMTD) (1) MI) (PCT) (FT/FT) (MEND
0,39 0.63 0.28 30.59 0.0010 5.00
COEFFICTENT COEFFICIENT
(REFLECTING TIME TQ PEAK) (RELATED TG PEAK RATE OF RUNOFF)
0.099 0,35
THIS BASIN USES TRADITIONAL DRAINAGE PRACTICES
FRACTION QF PERVIQUS FRACTION GF IMPERVIOQUS
AREA RECEIVING AREA DIRECTLY CONNECTED
IMPERVIOUS DRAINAGE TG DRAIMAGE SYSTEM
( DEFAULT )

{ DEFAULT 3
R= 0.16 p= 0.61
CALCULATED UNIT HYORODGRAPH

TIME TO PEAK, PEAK RATE DF RUNOFF UNIT HYDROGRAPH PEAX VOLUME OF RUNDEF
(MIN) (CF5/SQMT) (cEs) (AFY

16.02 997,80 389.14 20,30
WIOTH AT 50 = 30, MIN. WIOTH AT 75 = 16. MIN. K50 =0.32 K75 =0.43 |
RAINFALL LOSSES INPUT W/ BASIN DATA

MAX. PERVIOUS RET. =0.40 IN, MaX. IMPERVIOUS RET., =0.10 IN.
INFILTRATION = 4.50 IN./HR. DECAY = 0.00180/35ECOND FNENFL = 0.60 IN./HR.

Page 4




windmill_Modified_rails.cho

TIHE UNIT TIME UNIT TIME UNIT
HYDROGRAPH HYDROGRAPH HYDROGRAPH
0. 0 50 123. 100 23
5 138. 55. 104, 105 19.
10 314 60. 83. 110 16
i5. 387 65. 74, 115. 14
0 365 70. 63, 0, 12.
25. 291 753, 53. 125
3 249, 80.. 45. 130 a
35 [+) 85. 38. 133 0
40 173. 0. 32. D.
45 146 93, 27 \] 0.
BASIN 16 -- BASIN COMMENT: 500
stie STORM NO, = 1 #was DATE OR RETURN PERICD = 100-year,
TOTAL PRECIP. = 4.41 EXCESS FRECIP. = 2.488 INCHES
VOLUME OF EXCESS PRECIP = 51.75 ACRE—FEET
PEAK Q = 675. CFS TINE OF FEAK = 140,
AINFILT.= 4.50 IN/HR DECAY =0}, 00180 FNINF > 9.60 IN/HR
MAX . PERV,RET.=0.40 IN. MAX.IMP,RET.=0,10 1IN,

U,0,F.C.0. CUHP RUNDFF AMALYSIS EXECUTED ON DATE 5/23/2005 at Time 16:45
CUHPF/PC RELEASE 2A (32-8IT YEA) SEPTEMBER 10, 1998
PRINT OPTION NUMBER SELECTED FOR THIS BASIN IS 8

IL
BASIN ID: -- BASIN COMMENT: 600
AREA, LENGTH OF BASIN DIST TO CENTROID IMPERV. AREA 5SLOPE UNET DURATION
(sgMI) (MI) {mL) [ ap) (F1/FT) (6T
0.06 0.36 0.20 72.35 0.0157 5.00
Page §

wWindmill_Modified_tails.cho

COEFFICIENT COEFFICLENT
(REELECTING TIME TO PEAK)  (RELATED TO PEAK RATE OF RUNOFF)
0.079 0.503
THIS BASIN USES TRADLTIONAL DRAINAGE PRACTICES
FRACTION OF PERVIOUS FRACTION OF IMPERVIQUS
ARFA RECEIVING AREA DIRECTLY CORNECTED
IMPERVIOUS DRAINAGE TO DRAINAGE SYSTEM
( DEFAULT ) { DEFAULT }
R= 0,30 D= 0,86

CALCULATED UNIT HYDROGRAPH

TIME TO PEAK TIME OF CONCENTRATION PEAK RATE OF RUNDFF UNIT HYDROGRAPH PEAX VOLUME OF RUNQFF
{MIN) {MIN} (CFs/sSQMT) (CFs) (aF)

9,36 20.67 2814.43 168.87 3.z20

aed NOTE ! THE TIME TO PEAK IS CALCULATED BASED ON THE TIME OF CONCENTRATION PRDVIDED BY THE USER,
REPLACING THE ONE COMPUTED BY CUHPF (TP= 6.15)
wibTH AT 50 = 11. MIN. WEDTH AT 75 = 6. MIN. K50 =0.35 K75 =0.45
RATINFALL LOSSES INPUT W/ BASIN DATA

MAX. PERVIOUS RET. =0.40 IN. MAX, IMPERVIOUS RET. =0.10 IH.
INFILTRATIGN = 4.50 IN./HR. DECAY = 0.00180/SECOND FNINFL = 0.60 IN./HR.

TIME UNIT TIME UNIT TIME UNIT
HYDROGRAPH HYDROGRAFH HYDROGRAPH
0. 0. 20. 38 40. B, -
3. 67, 28. 3. a3, 0.
10. 167. 30. 21. 0. 0,
15, 98. 35. 13. I 0. 0.
BASIN ID: == BASIN COMMENT: 60D

Page &




windmill modiFied_Tails.cho

EEEE STORM ND. = 1 R+ DATE QR RETURN PERIOD = 100-year,
TOTAL PRECIP. = 4.41 EXCESS PRECIP. = 3.467 IMCHES
VDEUME OF EXCESS PRECIP = 11.0% ACRE-FEET
PEAK 0 = 181. CFS TIME OF PEAK = 135. MIN. )
INFILT.= 4,50 EIN/HR DECAY =0.00180 FNINF 0.60 INSHR
MAX. PERV.RET.=0.40 IN. MAX.IMP.RET.=0.10 I
1 U.D.F.C.D. CUHP RUNOFF ANALYSIS EXECUTED O DATE "5/23/2005 AT TIME 16:45

CUHPF/PC RELEASE 2a (32-BIT VER) SEFTEMBER 10, 1928
PRINT OPTION NUMBER SELECTED FOR THIS BASIN IS 8

IL
BASIN ID: -~ BASIN COMMENT: 550
AREA LENGTH DF BASIN DIST TQ CENTROID IMPERV. AREA SLOPE  UNIT DURATION
(SQMI) [C)$) (9] (PCT) (FT/FT) (MEN)
0.13 0.56 0.28 46,60 0.0253 5.00
COEFFICIENT FICIENT
(REFLECTING TIME TG PEAK) (RELATED 'ro PEAK RAYE OF RUNDFF)
0.090 0.436
THIS BASIN USES TRADITIONAL DRATNAGE PRACTICES
FRACTION DF PERVIOUS FHACTION OF IMPERVIOUS
AREA RECEIVING AREA DIRECTLY CONNECTED
IMPERVIQUS DRAINAGE TO DRAINAGE SYSTEM
{ DEFAULT ) { DEFAULT }
R= 0.21 D= 0.83

CALCULATED UNIT HYDROGRAPH

TIME TO PEAK TIME OF CONCENTRATION FPEAK RATE OF RUNOFF UNIT HYDROGRAPH PEAK VOLUME OF RUNOFF
(MIN) (MIN) (CFs/5QMI) (CFs) (ar)

Page 7

Windmi11_Modified_Tails.cho
11.07 26.51 1952.54 253.83 6.93

*#% NOTE : THE TIME TQ PEAK I5 CALCULATED BASED ON THE TIME OF CONCENTRATION PROVIDED BY THE USER,
REPLACING THE ONE COMPUTED BY CUHPF (TP= 7.88)
WIDTH AT 50 = 15. MIN. WIDTH AT 75 = B, MIN. K50 =0.35 K75 =0.45
RATNFALL LOSSES INPUT W/ BASIN DATA

MAX. PERVIOUS RET. =0.40 IN. MAX. IMPERVIGUS RET. =0.10 IN.
INFILTRATION = 4.50 IN,/HR. DECAY. = (,00180/SECOND FNENFL = 0.60 IN./HR.

TIME UNIT TIME UNET TIME UNIT
HYOROGRAPH HYDROGRAPH HYDROGRAPH
0. 0. 25. 97. 50. 17.
5. 104. 30. 68. 55, 1Z.
10. 249, 35. 48. 60, g,
15, 202. 40. 34. 65. 0.
20. 139, 45, 24, [ 0. 0.
1 BASIH ID: -~ BASIN COMMENT: 550
tE%E GTORM NG, = 1 F®wee DATE OR RETURN PERIGD = 100-year,
TOTAL PRECIP. = 4.41 EXCESS PRECIP. = 2.85B INCHES
VOLUME OF EXCESS PRECIP = 19.81 ACRE-FEEF
PEAK Q = 333. CFS TIME OF PEAK = 135.
INFELT.= 4,50 IN/HR pECAY =0,00180 FNJ.'NF ~ 0.60 IN/HR
MAX.PERV.RET.=0.40 IN. MaX, IMP.RET.=0.10 I

1 U.D.F.C.D. CUHP RUNCFF ANALYSIS EXECUTED ONM DATE "5/23/2005 AT TIME 16:45
CUHPF/PC RELEASE 2A (32-BIT VER) SEPTEMBER 10, 1998
PRENT OPTION NUMBER SELECTED FOR THIS BASIN IS &8
IL

Page &




windnilt. Modified_Talls.che

BASIN ID: -- BASIN COMMENT: 700
AREA LENGTH OF BASIN DIST TC CENTROIO IMPERV. AREA SLOPE UNIT DURATION
{50MT (MI) (1) (rcT) {FT/FT) {MIN)
0.11 Q.68 0.29 18.44 0.0122 5.00
COEFFIGIENT ) COEFFICIENT
(REFLECTING TIME T0 PEAK)  (RELATED TO PEAK RATE DF RUNOFF)
0.113 0.224
THIS BASIN USES TRADITEONAL DRAINAGE PRACTICES
FRACTION OF PERVIOUS FRACTION OF IMPERVIOUS
AREA RECEIVING AREA DIRECTLY CONNECTED
IMPERVIDUS DRATNAGE TO DRAINAGE SYSTEM
{ BEFAULT 3 { DEFAULT )
r= 0.11 b= 0.37

CALCULATED UNIT HYDROGRAPH

TIMNE TO PEAK TIME OF CONCENTRATION PFAK RATE OF RUNOFF UNIT HYDROGRAPH PEAX VOLUME OF RUNDEF
(MIN) CMEN) (CFS/SuMI) (cFs) (aF)

7.58 30.06 1693.51 186.29 5,87

#ur NOTE ¢ THE TIME TO PEAK IS CALCULATED BASED ON THE TIME OF CONCENTRATION PROVIDED 8Y THE USER,
REPLACING THE ONE COMPUTED BY CUHPF (TP= 11.51)
WIDTH AT 30 = 18, MIN, WIDTH AT 75 = 9. MIN. K30 =0.26 K75 =0.35
RAIMFALL LOSSES INPUT W/ BASIN DATA

MAX. PERVIOUS RET. =0.40 IN. MAX. IMPERVIOUS RET. =0.10- T
INFILTRATION = 4.50 IN_/HR. DECAY = 0.00180/SECOND FNINFL = 0.60 IN. /HR.

TIME UNIT | TIME UNIT | TIME UNIT |
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HYDRGGRAPH HYDRGGRARH HYDROGRAPH
0. 0. 25. 75, 50. 20,
5. 158. 30. 58, 55. 16.
10. 171. 35, 44, 60. 12.
15. 130. 40, 34, 63, o,
20, 93, 45, 26. 70. 0.
1 BASIN ID: -- BASTN COMMENT: 700
wsen GTORM ND, = 1 ©Re® BATE OR RETURN PERIOD = 100-year,
TOTAL PREGIP. = 4.41 EXCESS PRECIP. = 2,235 INCHES
VOLUME OF EXCESS PRECIP = 13,11 ACRE-FEET
PEAK G = 255. CFS TIME OF PEAK = 135.
INFILT.= 4.50 IN/JHR  DECAY =0,00180 FNINF = 0,60 INJHR
MAX, PERV.RET.=0,40 IN. MAX_IMP.RET.=0.10 I

i U.D.F.C.D. CUHP RUMOFF ANALYSIS EXECUTED ON DATE "5/23/2005 AT TIME 16:45
CUHPF/PC RELEASE 2A (32-BIT VER) SEFTEMBER 10, 1998
PRINT OPTIOM NUMBER SELECTED FOR THIS BASIN IS &

IL
BASIN ID: -~ DBASIN COMMENT: 750

AREA LENGTH OF BASIN OIST TO CENTROID IMPERV. AREA SLOPE  UNIT ourwmn
(8QMI) 1) (M1} CPeT) (FT/FT) (MIN)

0.10 0.74 0.31 82.43 0.0150 5.00

COEFFICIENT COEFFICIENT
(REFLECTING TIME TO PEAK)  (RELATED TO PEAK RATE OF RUNOFF)
0.076 0.571

THIS BASIN USES TRADITIONAL DRAINAGE PRACTICES
FRACTION OF PERVIOUS FRACTION OF IMPERVIOUS
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AREA RECEIVING AREA PIRECTLY COMMECTED
IMPERVIOUS DRAINAGE TO DRAINAGE SYSTEM
¢ DEFAULT } ¢ DEFAULT )
A= 0.34 b= 1.00

CALCULATED UNIT HYOROGRAPH

TIME TO PEAX TIME OF CONCENTRATION PEAX RATE OF RUNOFF UNIT vaaosmpn PEAK WOLUME OF RUNDFF
(MIND {MIN) {GF5/50MI) (ces) (4F)

13.8% 31.65 1931.3% 193.13 5.33

8% NGTE @ THE TIME TO FEAX IS CALCULATED BASED ON THE TIME OF CONCENTRATION PROVIDED. BY THE USER,
REELACING THE ONE COMPUTED BY CUHPF (TP= B8.67)
WIDTH AT 50 = 16. MIN. WIDTH AT 75 = 8. MIN. K50 =0.35 K75 =D.45
RATNFALL LGSSES INPUT W/ BASIN DATA

MAX, PERVIQUS RET. =0.40 IN, Max, IMPERVIOUS RET. =0.10 IN.
INFILTRATION = 4.50 IN./HR. DECAY = 0.00180/5ECOND ENINFL = 0.60 IN./HR.

TIME UNIT | TIME. UNIT TIME UNIT
HYDRGGRARH | HYDROGRAPH HYDROGRAPH

Q. 0. | 25, Q0. 50. 16,

5. 7. 3a. G3. h5. 11,

19, 1318, 35, 45, | 60. 8,

15 189. 40, 32. | 65. a

20. 130 [ 45. 22 | 0. 0.

i BASIN IO: == BASIMN COMMENT: 750

*hA% STORM NO, = 1 =#we DATE OR RETURN PERIOD = 10Q0-year,
TOTAL PRECIP. = 4,41 EXCESS PRECIP, = 3,7E9 INCHES

VOLUME OF EXCESS PRECIP = 19.84 ACRE-FEET
Page 11
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PEAK 0 = 272. CFS TIME OF PEAK = 140,
INFILT.= 4.50 IN/HR DECAY =0.00180 FNINF 0.60 IN/HR
MAX.PERV.RET.=0.40 T MAX. IMP.RET.=0,10 I

1 U.D.F.C.D. CUHP RUNGFF ANAL‘!’SIS EXECUTED ON DATE 5/23/2005 AT TIME 16:45
CUHPF/PC RELEASE 2A (32-BIT VEK) SEPTEMBER 10, 1998
PRINT OPTION WUMBER SELECTED FOR THIS BASIN IS 8

L
BASIN 10: -- BASIN COMMENT: 800
AREA LENGTH OF BASIN. ©OIST TO CENTROID IMPERYV. AREA SLOPE UNIT DURATLON
(SQMuT) M1 (M) (PCT) (FT/FT) (MIN)
0.12 .27 .12 72.23 0.0482 5.00
COEFFICIENT COEFFICIENT
(REFLECTING TIME TQ PEAK) (RELATED TO PEAK RATE OF RUNOFF)
0.079 0,558
THIS BASIN USES TRADITIONAL DRAINAGE PRACTICES
FRACTION OF PERVIOUS FRAGCTEION OF IMPERVIOUS
AREA RECEIVING AREA DLRECTLY CONNECTED
IMPERVIOQUS ORAINAGE TO DRAINAGE SYSTEM
{ DEFAULT ) ( DEFAULT )
A= 0.30 p= .96

CALCULATED UNIT HYDROGRAPH

TIME TO PEAK TIME OF CONCENTRATION PEAK RATE OF RUNOFF UNIT HYDROGRAPH PEAK VOLUME OF RUNOFF
(MIND (MIN) (CF5/5QM1) (CFs) (AF)

7.50 15.26 4284.07 514.09 6.40

*%% NOTE : THE TIME TO PEAK IS CALCULATED BASED ON THE TIME OF CONCENTRATIDN PROVIDED @Y THE USER,
REPLACING THE ONE COMPUTED BY CUHPF (TP= 4.41)
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WIDTH AT 50 = 7. MIN. WIDTH AT 75 = 4, MIM. K50 =0.35 K75 =0.45
RAENFALL LOSSES INPUT W/ BASIM DATA

MAX, PERVICUS RET. =0.40 iIN. MAX. IMPERVIOUS RET. =0.10 I
INFILTRATION = 4.50 IN./HR. DECAY = 0.00180/SECOND FNIHFL = 0,60 IN. JHR.

TIME UNIT i TIME UNIT TIME UNIT |
HYDROGRAFH HYDROGRAFH HYDROGRAPH I
0. 0. 15. 157, 30, 13,
5. 230. 20. 68, 33, 0.
10. 360, 25. 30. 'R
BASIN ID: -~ BASIN COMMENT: B0O
whEE GTORM NO. = L FRRY DATE OR RETURN PERICD = 100-year,

TOTAL PRECIP. = 4.41 EXCESS PRECIP. = 3.463 INCHES

VOLUME OF EXCESS PRECIP = 22.17 ACRE-FEET

PEAK § = 359. CF5 TIME OF PEAX = 13

INFILT.= 4.50 IN/HR pECAY =0.00180

MAX, PERY.RET.=0.40 IN.
.D.F.C.D. CUHP RUNDFE ANALYSIS

5. MIN.
FNINF = 0.60 IN/HR
MAX. IMP_RET.=0.10 1
EXECUTED ON DATE 542372005 AT TTHE 16:45
CUHPF/PC RELEASE 24 (32-BIT VER) SEPTEMBER 10, 1993

PRINT OFTION HUMBER SELECTED FOR THIS BASIN IS &

IL
BASIN ID: -— BASIN COMMENT: 850
AREA  LEMGTH OF BASIN DXST TO CENTROID IMPERV. AREA SLOPE  UNET DURATION
{sqM1) (M1} M1) (PCT) (FT/FT) (MIN
0.13 0.63 0.36: 98,00 9.0165 5.00
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COEFFICIENT

COEFFICIENT

(REFLECTING TIME TO PEAK}  (RELATED TO PEAK RATE OF RUNOFF)

0.073

0.622

THIS BASIN WUSES TRADITIONAL DRATNAGE PRACTICES

FRAGCTION DF PERVIOUS
AREA RECEIVING
IMPERVIOUS DRAINAGE
{ DEFAULT )
Ra 0.39

FRACTION OF IMPERVIOUS
AREA DIRECTLY CONMECTED
TO DRAINAGE SYSTEM
( DEFAULT )

1.00

CALCULATED UNIT HYDROGRAPH

(CFs/5qMI)
9.07 21.29 3634.87 473,05 6.93

TIME TO PEAK TIME OF CONCENTRATION PEAK RATE OF RUNOFF UNIT HYDRCGRAPH PEAK VOLUME OF RUNOEF
MIN) (MINY {CFS) (AF)

#2% NOTE ; THE TIME TO PEAX IS CALCULATED BASED ON THE TIME OF CONCENTRATION PROVIDED BY THE USER,
REPLACENG THE ONE COMPUTER BY CUHPF (TP= 8§.29)
WIDTH AT 50 = 8. MIN. WIBTH AT 75 = 4, MIN, K50 =0.35 K75 =0,45

RAINFALL LOSSES INPUT W/ BASIN DATA

MAX. PERVIOUS RET. =0.40 IN. Max, IMPERVIQUS RET. =0.10 IN.
THFILTRATION = 4.50 IN./HR. DECAY = 0.00IR0/SECOND FNINFL = ,60 IN./HR.

TIME UNLT TIME UNIT TIME UNIT
HYDROGRAPH HYGROGRAPH HYDROGRAPH
Q. 0. 1 15. 214. 30. 25,
3. 135, 20. 107. 35, 1z,
10. 451. | 5. 52. 40. .
BASIN ID: -- BASIN COMMENT: 850
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WEEE STORM NQ. = 1 *eew

TOTAL PRECIF, = 4.41
VOLUME OF Excess PRECIP =
PEAX Q = 413, CFs
INFILT,= 4.50 IN/HR
MAX.PERY,RET.=0.40

1 U.B.F.C.D. CUHP RUNOFF ANALYSIS

TIME OF PEAK = 135,
DECAY =0,00140

windmill_Modified. Tails.cho

DATE QR RETURM PERIOD = 100-year,

EXCESS PRECIP. = 4.054 INCHES
2B8.11 ACRE-FEET

MIN
FNINF = 0.60 IN/HR
MAX. IMP.RET.=0.10 Ii

EXECUTED ONM uATE 5/23}2005 AT TIME 16:45

CUMPF/PC RELEASE 2A (32-BIT VER)} SEFTEMBER 10, 1908
PRINT OPTEON NUMBER SELECTED FOR THIS BASIN IS 8

I

BASIN ID! -~ BASIH COMMENT: 800

AREA LENGTH OF BASIN DIST TO CENTROID IMPERV. AREA 5SLOPE UNIT DURATION
(SaMI) (C}9) (MT) (PCT) (FT/FT} (MIN)
0.07 0.36 0.17 66.24 0.0121 5.00

CORFFLEIENT COEFFICIENT
(REFLECTING TIME TQ PEAK)  (RELATED TO PEAX RATE OF RUNOFF)
0.08 0.494

THIS BASIN USES TRADITIONAL DRAINAGE PRACTILES

FRACTION OF PERVIGUS
AREA RECEIVING
IMPERVIDUS DRATNAGE

[ DEFAULT )}

FRACTION OF IMPERVIQUS
AREA DIRECTLY CONNECTED
TO DRAIMAGE SYSTEM

( DEFAULT }
R= 0.28 gz 0.93
CALCULATED UNIT HYDROGRAPH

TIME TD)PEAK TIME OF CONCEMTRATION PEAK RATE OF RUNOFF UNIT HEDRO?RAPH PEAK VDLUEEE ())F RUNOFF
AF

{HIN) (CFs/SQMI)
9.35 20,48 2773.80 194.17 3.73
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*FE NOTE : THE TIME TGO PEAK IS CALCULATED BASED ON THE TIME OF CONCENTRATION PROVIDED BY THE USER,

REPLACENG THE DNE CCMPUTED BY CUHPF [TP= 6.22)

WIDTH AT 500 = 1Il. MIM. WIDTH AT 75 = 6. MIN.

RAINFALL LOSSES INPUT W/ BASIN DATA

K50 =0.35 K73 =0.43

MAX. PERVIOUS RET. =0.40 IN. MAX. IMPERVIOUS REY. =0.10 1N,

INFILTRATION = 4.50 IN./HR.,  DECAY = [.001B0/SECOND ENINFL = 0,60 IN./HR.
TIME UNET TIME UNIT ’ TIME UNIT
HYDROGRAPH HYDROGRAPH HYGROGRAPH
0. 0. 20. 68. 40, 10.
5. 79. 25. 42, 45. 0.
10, 192. 30. 25. 0. 0,
15. 114. 35. 16, 0. 0.
1 BASIN ID: == BASIN COMMENT: 900
*e0d STORM NO, = 1 ®w»we DATE DR RETURN PERIOD = 100-year,
TOTAL PRECIP. = 4,41 EXCESS PRECIP. = 3,324 INCHES
VOLUME OF EXCESS PRECIP = 12.37 ACRE-FEEI‘
PEAX @ = 210. CFS TIME OF PEAK = 135.
INFILT.= 4.50 INJHR DECAY =0.00180 FNINP 0,60 IM/HR

MAX, PERV,RET.=0,40 IN.
1 U.D.F.C.0. CUHP RUNOFF ANALYSIS

MAX, TMP.RET.=0, 10 IN,
EXECUTED ON DATE 5/23/2005 AT TIME 16:45

CUHPE/PC RELEASE 2A (32-BIT VER) SEPTEMBER 10, 13998
PRINT OPTION NUMBER SELECTED FOR THIS BASIN IS 8
Ik
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BASIN ID: --  BASIN COMMENT: 950
AREA LENGTH OF BASIN DIST TO CENTROID ZIMPERY. AREA SLOPE UNIT DURATEON
{5aMI) (18] (ML) {rPcT) (FT/FT) (MIND
0.12 0.63 0.29 98.00 0.0154 5.00
COEFFICIENT COEFFICIENT
(REFLECTING TIME TO PEAK). (RELATED TO FEAK RATE OF RUMNOEF)
0.073 0.615
THIS BASIN USES TRADITIOMAL DRAINAGE PRACTICES
FRACTION OF PERVIOUS FRACTION OF IMPEAVIOUS
AREA RECEIVING AREA DIRECTLY CONNECTED
IMPERVIOUS DRATRNAGE TO DRAINAGE SYSTEM
{ DEFAULT ) { DEFAULT )
R= 0.39 b= 1.00

CALCULATED UNIT HYDROGRAFH

TIME TO PEAK TIHME OF CONCENTRATEON PEAK RATE OF RUNDEF LUNIT HYDROGRAPH PEAK VOLUME OF RUNGES
(nIn} (MIN) (CF5/50ML) (CF5) (AF)

8.08 18.9L 4252.17 510.26 6.40

s%& NOTE 1 THE TIME TO PEAK IS CALCULATED BASEDR ON THE TIME OF CONCENTRATION PROVIDED BY THE USER,
REPLACING THE ONE COMPUTER 8Y CUMPE (TP= 7.76)
WIDTH AT 50 = 7. MIN. WIDTH AT 75 = 4. MIN. X50 =0.35 %75 =0.45
RATNFALL LOSSES INPUT W/ BASIN DATA
Ma¥. PERVIOUS RET. =D,40 IN. MAX. IMPERVIOUS RET, =0.10 IN.
INFYLTRATION = 4,50 IN./HR. DECAY = 0,00180/SECOND FNINFL = 0.60 IN./HR.

TIME UNIT TEME UNIT | TIME UNIT
HYDROGRAPH HYORCGRAPH H HYDROGRAPH
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0. 0. I 15, 172. 30. 14. |
5. 186. I 20. 75. 35, 0.
10. 390, 25, 33. | 0. 0.
1 BASIN ID: -- BASIN COMMENT: 950
#&kd CTORM NO. = 1 #%a# DATE OR RETURN PERIOD = 100-year,

TOTAL PRECIP, = 4,41 EXCESS PRECIP. = 4 054  INCHES
VOLUME OF EXCESS PRECIP = 25.85 ACRE-FEET

PEAK 0 = 163. CF5 TIME OF PEAK = 135. MIN
INFEILT.= 4.50 INJHR DECAY =0.00180 FNINF = 0.50 IN/HR
MAX,. PERV.RET.=0.40 I MAX.IMP.RET.=0.10 IN.
1 U.0.F.C.D. CUHF RUNOFF ANAL‘I’SIS EXECUTED ON DATE 5/23/2005 AT TIME 16:45

CUHPF/PC RELEASE ZA (32-BIT VER) SEPTEMBER 10, 1098
PRINT OPTION NUMBER SELECTED FOR THIS BASIN Is B

IL

BASIN ID: -—  BASIN COMMENT: 351 aka 5508

AREA LENGTH OF BASIN ODIST TQ CENTROID IMPERV. AREA SLAPE UNIT DURATION
(50M1) {1} (M1) {FeT) (FT/FT) (MIN)Y
0.06 0.30 0.19 79.10 0.0212 5.00

COEFFICIENT COEFFICIENT
(REFLECTING TIME TO PEAK)  (RELATED TO PEAK RATE OF AUNDFF)
0.077 0.521

THIS BASIN USES TRADITIOMAL DRAINAGE PRACTICES

FRACTION OF PERVIOUS FRACTION OF IMPERVIOUS
AREA RECEIVING AREA DIRECTLY CONNECTED
IMPERYIOUS DRAINAGE TO DRATNAGE SYSTEM
{ DEFAULT ) { DEFAULT )
R= 0.33 D= 1,00
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‘CALCULATED UNIT HYDROGRAPH

TIME TO PEAK TIME OF CONCENTRATION PEAK RATE OF RUNOFF UNIT HYDROGRAPH PEAK VOLUME OF RUNCFF
(1)) (MIN) (CF5/5QMI) (CF5) [15)

§.41 18.68 3387.70 203.26 3.20

**% NOTE ! THE TIME TO PEAK IS CALCULATED BASED ON THE TIME OF CONCENTRATION PROVIDED BY THE USER,
REPLACING THE ONE COMPUTED BY CUHPF (TP= 5.44)
WIDTH AT 50 = 9. MIN. WIDTH AT 75 = 5. MIN. X50 =0.35% K75 =0.45
RATNFALL LOSSES INPUT W/ SASIN DATA

MAaX. PERVIOUS RET. =0.40 IN. MAX. IMPERVIOUS RET. =0,10 I
INFELTRATEON = 4.50 IN./HR. DECAY = (.00180/SECOND FNINFL 0 60 IN./HR,

TIME UNIT TIME LIT TIME UNIT
HYDROGRAPH HYDROGRAPH HYDROGRAPH
0. 0. 15. g2, 30. 15.
5. 8a. 0, 50, 5, 8.
10, 181. 25. 27. 40, 0.
1 BASTIN ID: -- BASIN COMMENT: 551 zka 5508
wiEE STORM NO, = 1 ##we DATE DR RETURN PERIOD = 100-year,
TOTAL PRECIP, = 4.4] EXCESS PRECIP. = 3.643 IMCHES
VOLUME OF EXCESS PRECIP = 1l.6& ACRE-FEEI’
PEAK @ = 186, CF§ TIME OF PEAK = 135.
INFILT.= 4.50 IN/HR DEZAY =0.00180 FNINF ~ 0,60 IN/HR
MAX. PERV,RET.=0,40 IN. MAX, IMP . RET.=0, 10 IN.
3 U.D.F.C.D. CUHP RUNOFF ANALYSIS EXECUTED ON DATE 5/23/2005 AT TIME 16:45
CUHPF/PC RELEASE 2A (32-BIT VER) SEPTEMBER 10, 1998
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PRINT OPTICON NUMBER SELECTED FOR THIS BASIN IS B

I
BASIN ID: -~  BASIN COMMENT: 875
AREA LENGTH OF BASIN DIST TQ CENTROID IMPERV. AREA SLOPE UNIT DURATION
{sqM1) (mx) (Mz) (PET) (FT/FT)  (HIN)
0.14 0.58 0.16 94,34 0.0188 5.00
COEFFICIENT COEFFICIENT
(REFLECTING TIME TO PEAK)  (RELATED TO PEAX RATE OF RUNDFF)
0.074 0.623

THIS BASIN USES TRADITIONAL DRAINAGE PRACTICES

FRACTION OF PERVIOUS FRACTION OF IMPERVICUS
AREA RECEIVING AREA, DIRECTLY CONNECTED
IMPERVIOUS DRATINAGE TO DRAINAGE SYSTEM
( DEFAULT ) ( DEFAULT )}
R= 0.38 D= 1.00

CALCULATED UNIT HYDROGRAPH

TIME TQ PEAK TIME OF CONCENTRATION PEAK RATE OF RUNOFF UNIT HYDROGRAPH PEAX VOLUME OF RUNGFF
(MIND (MIN} (CF5/5QMI) (CFs) (AF}

11.77 27 .40 25B2,60 361,56 7.47

#*#& NOTE @ THE TIME TO PEAK IS CALCULATED BASED ON THE TIME OF CONCENTRATION PROVIDED BY THE USER,
REPLACING THE ONE COMPUTED BY CUHPF (TP= 5.24)
WIOTH AT 50 = 12, MEIN., WIDTH AT 75 = 6. MIN, K50 =0.35 ®75 =0.45
RAINFALL LOSSES INPUT W/ BASIN DATA
MAX. PERVIOUS RET, =0.40 IN. MAX. IMPERVIOUS RET. =0.10 I,
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INFILTRATION = 4.50 IN./HR. DECAY = D.00180/SECOND FNINFL = (.60 IN./HR.
TIME UNIT TIME UNIT TIME UNET
HYDROGRAPH HYDROGRAPH HYDROGRAPH
0. 0. 20, 169. 40, 23.
5. 70. 25, 102. 45. 14.
10. 325. i 30, 62. 50. 8.
15. 275. 35. 3g8. B5. 0. |
1 BASIN ID: -- HASIN COMMENT: 875
=543 STORM MO, = 1 wes* DATE OR RETURN PERICD = 1DO-year,
TOTAL PRECIP, = 4,41 EXCESS PRECIP. = 3.971 INCHES
VOLUME OF EXCESS PRECIP = 29.65 ACRE—FEET
pPEAX @ = 419, CFS TIME OF PEAK = 135,
INFILT.= 4,50 IN/HR DECAY =0.00180 FNINF m 0.60 IN/HR
MAX.PERV.RET.=0.40 I MAX.TMP.RET.=0.10 1
1 U.0.F.C.D. CUHP RUNOFF ANALYSIS EXECUTED ON DATE sizafzocs AT TIME 1G:45
CUHPF/PC RELEASE 2A (32-BIT YER) SEPTEMBER 10, 1998
PRINT OFTYON NUMBER SELECTED FOR. THIS BASIN IS 8
I
BASTMN ID: == BASIN COMMENT! 825
AREA LENGTH OF BASIN DIST TO CENTROID IMPERV. AREA SLOPE  UNIT DURATION
(5QMI) (HT) (MI) (pcry (FT/FT} (MIN)
0.02 0.21 0.08 93.00 0.0328 5.00
COEFFICIENT COEFFICIENT
(REFLECTING TIME TO PEAK)}  (RELATED TO PEAX, RATE OF RUNOFF)
0.073 0.470
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THI5 BASIN USES TRADITIOMAL DRATNAGE PRACTICES
FRACTICH OF PERVIOUS FRACTION OF IMPEAVIOUS
AREA RECEIVING AREA DIRECTLY CONNECTED
IMPERVIOUS DRAEINAGE TO DRAINAGE SYSTEM
{ DEFAULT ) [ DEFALLT
R= (,39 b= 1,00
CALCULATED UNIT HYDROGRAPH
TIME To PEAK TIME OF CONCENTRATION PEAK RATE OF RUNDFF UNIT HYDROGRAPH PEAX VOLUME OF RUNOFF
(MIK)} {MIN) (CFS/SQMI) (CFS) (AF)
7.50 7.599 3608.84 72.18 1.07
s%¢ NOTE : THE TIME TO PEAK IS CALCULATED BASED QN THE TIME OF CONCENTRATION PROVIDED BY THE USER,
REPLACING THE ONE COMPUTED BY CUHPF (TP= 4.02)
wIDTH AT 50 = 8. MIN. WIDTH AT 75 = 4, MIN. K50 =0.35 K75 =0.45
RAINFALL LOSSES INPUT W/ BASIN DATA
MAX, PERVIOUS RET. =0.40 . MAX. IMPERVIOUS RET. =0.10 I
INFILTRATION = 4.50 IN./HR. DECAY = {.00180/SECOND FNINFL . 0.50 IN. JHR.
TIME UNIT TIME UNTT TIME UNIT
HYDROGRAPH HYDROGRAPH HYDROGRAPH
Q. 0. 15. 28. 30. 0.
5. 43. 20. 16. 0. 0.
10. 53. 25. 9. Q. 0.
1 BASIN ID: «« BASIN COMMENT: 825
242 STORM NO, = 1 #RAF DATE QR RETURN PERIOP = 1l00-year,

TOTAL PRECIP. = 4,41 EXCESS PRECIP. ~ 4.D054 INCHES
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VOLUME OF EXCESS PRECTIP = 4.32 ACRE-FEET
FEAK 4 = 63. CF5 TIME OF PEAX = 135, M
INFILT.= 4.50 ItfHR DECAY =0.00180 FNINF 0.60 IN/HR
MAX. PERV.RET . =040 In. MAX, IMP . RET.=0.10 I
1L U.D.F.€.D. CUHP RUNOFF ANALYSIS EXECUTED ON DATE 5)’23/2005 AT TIME 16:45

CUHPF/PC RELEASE 2a (32-BIT VER) SEFTEMRER 10, 1998
PRINT OPTION NUMBER SELECTED FOR THIS BASIN I5 8

It
BASIN ID: -— BASIM COMMENT: 925
AREA LENGTH OF BASIN DIST TO CENTROID IMPERY. AREA SLOPE  UNIT DURATION
(50MID) (M1} (M1) (FcTd (FT/FTY {MIN)
0.05 0.31 0.14 48.00 0.0143 5.00
COEFFICIENT COEFETCIENT
(KEFLECTING TIME YD PEAK)  (RELATED TO PEAK RATE OF RUNDFF)
0.073 0.53¢
THIS BASIM USES TRADITIOMAL DRAINAGE PRACTECES
FRACTION OF PERVIOUS FRACTICN OF IMPERVIOUS
AREA RECETVING AREA DIRECTLY CORNNECTED
IMPERVIOUS DRAINAGE TO DRAINAGE SYSTEM
{ DEFAULT } { DEFAULT )
R= .39 D= 1.00

CALCULATED UNIT HYDROGRAPH

TIME TO PEAK TIME OF CONCENMTRATION PEAK RATE OF RUNOFF UNIT HYDROGRAPH PEAK VOLUME OF RUNOEF
1 (MIN) (CES/50MT) (CFS) (AF)

7.50 14.78 4140.56 207.03 2.67

T NOTE : THE TIME TO PEAR IS CALCULATED BASED ON THE TIME OF CONCEMTRATION PROVIOED BY THE USER,
REPLACING THE ONE COMPUTED BY CUHPF (TP= 5.28)
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WIDTH AT 50 = 7. MIN. WIDTH AT 75 = 4. MIN, K50 =0.35 K75 =0.45
RAINFALL LOSSES INPUT W/ BASIN DATA

MAX. PERVIOUS RET. =0.40 IN. MAX. IMPERVIOUS RET. «0.10 TN.
IRFILTRATION = 4.50 IN./HR. DECAY = 0,00180/SECOND FHINFL = 0.60 IN./HR.

TIME URIT TIME UNIT TIME
HYDROGRAPH HYDROGRAPH mvnosrmpu
Q. Q. I 15. B7. | 30, 0. |
5, 1035. 20, 30, | 0. 0. |
10. 147, | 25. 14, | 0. 0. |
1 BASIN ID: -~ BASEN COMMENT: 825
RHAE GTORM NO. = 1 ##R® DATE OR RETURN PERICD = 100-year,
TOTAL PRECIP. = 4.4l EXCESS PRECIP. = #.054 IHCHES
VOLUME OF EXCESS PRECIP = 10,81 ACRE-FEET
PEAK @ = 152, CFs TIME OF FEAK = 135,
INFELT.= 450 IN/HR DECAY =0.00180 FNINF = 0.60 INSHR
MAX, PERV,RET.=0.40 IN. MAX.IMP.RET.=0.10 T

1 v,0,F.C.D, CUHP RUNOFF ANALYSIS EXECUTED ON DATE "5/23/2005 AT TIME 16:45
CUHPF/PC RELEASE 2A (32-BIT VER) SEPTEMBER 10, 1998
PRINT OPFTION NUMBER SELECTED FOR THIS BASIN IS5 B

IL

BASIM ID: —- BASIN COMMENT: 625

AREA LENGTH OF BASIN DIST TO CENTROID IMPERY. AREA SLOPE UNIT DURATEON
{sQM1) ML) 1) (PcT) (FT/FT) (MIN)
0.03 0.17 0.01 76.02 0.0197 5.00
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COEFFICIENT COEFFECLENT
(REFLECTING TIME TO PEAK)  (RELATED TO PEAK RATE OF RUNDFF)
0.078 0.463
THIS BASIM USES TRADITIONAL DRATNAGE PRACTICES
FRACTIOM OF PERVIOUS BRACTION OF IMPERVIOUS
AREA RECEIVING AREA DIRECTLY CCHNECTED
IMPERVIOUS DRAINAGE TO DRATNAGE SYSTEM
{ DEFAULT ) ( DEFAULT 3
R= 0.32 D= 0.98

CALCULATED UNIT HYDROGRAPH

TIME TO PEAK TIME OF CONCENTRATION PEAK RATE OF RUNDFF UNIT HYDROGRAPH PEAK VOLUME OF RUNGFF
CMIN) CMINY (CFS/S0MI) (crs) (aF)

7.50 14.85 3553.12 106.58 1.60

w2 NOTE ¢ THE TIME TO PEAK IS CALCULATED BASED OM THE FIME OF CONMCEWTRATION PROVIDED BY THE USER,
REPLACTNG THE OHE COMFUTED BY CUHPF (TP= 3.05)
WEDTH AT 50 = 8. MIN. WEDTH AT 75 = 4. MIN. K50 =0.35 K75 =0.4%
RAINEALL LOSSES INPUT W/ BASIN DATA

MaX, PERVIOUS RET. =0.40 1 MAX, IMPERVEOUS RET, =0.10 I
INFILTRATION = 4,50 IN./HR. DECAY = (), U0LBQ/SECOND FNINFL = 0,60 IN./HR.

TIME UNIT TIME UNET ] TIME URIT
HYDROGRAPH HYDROGRAPH I HYDROGRAPH
]
0. 0. 15. 42, | 30, 7.
5. 65. 20. 24, 35, 0.
10. 79. [ 25, 13. 0. 0.
BASIN ID: =~ BASIN COMMENT: 625
Fage 25
Windmill Modified_Tails. che
ki STORM ND. = 1 WW® DATE CR RETURN PERIOD = 100-year,

TOTAL PRECIP, = 4.41 EXCESS PRECIF. = 3.562 INCHES
VOLUME OF EXCESS PRECIP = 5.70 ACRE-FEET

PEAK Q = S4. CFs TIME OF PEAK = 135.
INFILT.= 4.50 IN/HR DECAY. =0.00180 FNINF = 0.60 IN/HR
HaX. PERV,RET.=0.40 T MAX.IMP,RET,=0,10 I

1 U.D.F.C.D. CUHP RUNOFF ANALYSIS EXECUTED ON DATE 5/23/2005 AT TIME 16:45
CUHPF/PC RELEASE 2A (32-BIT VER) SEPTEMBER 10, 1994
PRINT OFTION NUMBER SELECTED FOR THIS BASIN IS &

b0
BASIN ID: ~= BASTN COMMENT! &50
AREA  LENGTH OF BASIN DIST TQ CENTROID IMPERV. AREA SLUPE UNZT DURATIOM
(sqMI) (MI) (MI) (rCT) FT/FT) (MIN)
0.18 g.58 6.29 69.53 0.0157 5.00
COEFFICIENT CQEFFICLENT
{REFLECTING TIME TO PEAK)  (RELATED TQ PEAX RATE OF RUNOFF)
0.080 0.583
THIS BASIN USES TRADITIONAL DRATNAGE PRACTICES
FRACTION OF PERVIOUS FRACTION OF IMPERVIOUS
AREA RECETVING AREA DIRECTLY CONNECTED
IWPERVIOUS DRAINAGE TO ORAINAGE SYSTEM
( DEFAULT ) { DEFAULT )
R= 0.29 D= 0.895

CALCULATED UNIT HYDROGRAPH

T.KME TD PEAK PEAK RATE OF RUNDFF UNIT HYDRUGR.AFH PEAK WOLUME OF RUNDFF
(CF5/sQuI} (cFs) (AF]
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3.04 4042 ,45 727.64 9.60

WIDTH AT 50 = 7. MIN. WIDTH AT 75 = 4. MIN. K530 =0.35 K75 =0.45
RAINFALL LOSSES INPUT W/ BASIN DATA

MAX. PERVIGUS RET. =0.40 IN. MAX. IMPERVIOUS RET. =0.10 IN.
INFILTRATION = 4.50 IN./HR. DECAY = 0.00180/SECOND FNINFL = 0.60 IN./HR.

TIME Uit TIME UNIT TINE UNIT
HYDROGRAPH HYDROGRAPH HYDROGRAPH
0. 0. 15. 257 30. 22,
5. 291. 204 114. 35. 10,
10. 569. 5. 50. 40. 0.
BASIN ID: -- BASIN COMMENT: @&50
#RAE GTORM NO. = 1 F2un DATE OR RETURN PERIOD = 100-year,

TOTAL PRECIP. = 4.41 EXCESS PRECIP. = 3.395 INCHES
VOLUME OF EXCESS PRECIP = 32.589 ACRE-FEET

PEAK Q = 531. CFs TIME OF PEAX = 135. MIN.
INFILT.= 4,50 IN/HR DECAY =0.00180 FNINF = 0.60 IN/HR
PERV.RET.=0.40 IN. MAX.IMP,RET.=0.10 I

MAX, .
W.O.F.C.0. CUHP RUNOFF AMALYSIS EXECUTED ON DATE 5/23/2005 AT TIME 16:45
CUHPF/PC RELEASE ZA (32-BIT VER) SEPTEMBER 10, 1998
PRINT OPTION NUMBER SELECTED FOR THIS BASIN IS 8

IL

BASINM ID: -- BASIMN COMMENT: 660

AREA LENGTH OF BASIN DIST TO CENTROID IHPERV. AREA SLOPE UNIT DURATION
(SQMT) {uT) (1) (PCT) CFT/FT) (MIN)

0.31 0.64 06.39 82.74 0.0248 5.00
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COEFFICIENT COEFPICIENT
(REFLECTING TIME T PEAK)}  (RELATED TC PEAK RATE OF RUNOFF)
0.074 0.700
THES BASIN USES TRADITIONAL DRATINAGE PRACTICES
FRACTION OF PERVIOUS FRACTION OF IMPERVIQUS
AREA RECETVING AREA DYRECTLY CONNECTED
IMPERVIOUS DRAINAGE TO DRAINAGE SYSTEM
{ DEFAULT ) { DEFAULT )
R= 0.37 b= 1.00

CALCULATED UNIT HYDROGRAFH

TIME TD PEAK PEAX RATE OF RUNOFF UNIT HYDROGRAPH PEAK VOLUME OF RUNDFF
(CF5/SQMI) (cFs) ()

8.08 4812.33 1481.82 16.53
WIDTH AT 50 = 6. MIN. WIDTH AT 75 = 3. MIN. K50 =0.35 K75 =0.45
RATMFALL LOSSES INPUT W/ BASIN DATA

Max. PERVIOUS RET. =0.40 IN. WMAX. IMPERVIOUS RET. =0.10 IN.
INFILTRATION = 4.50 IN./HR. DECAY = 0,00180/SECOND FHINFL = 0.60 IN./HR.

TIME UNIT TIME UNIT TINE UNET
HYDROGRAPH HYDROGRAPH HYDROGRAPH
0. Q. 15, 430, 30. 24,
5. 419. 20, 164. 33, 9.
10. 1097. 25. 63. 40, G.
BASIN ID: == BASIN COMMENT: 660
EXRA STORM NO. = 1 #insd DATE OR RETURN PERIOD = 100-year,

TOTAL PRECIP. = 4,41 EXCESS PRECIP. = 3.941 INCHES
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VOLUME OF EXCESS PRECIF = 65,16 ACRE-FEE

FPEAK @ = 913. CFs TIME OF PEAK = 135 MIN
INFILT.= 4,50 IN/HR BECAY =0,00180 FNINF = 060 INFHR
MAX, PERV.RET.=0.40 IN. Max . IMP.RET.=D.10 I

U,0.F.€.0r. CUHP RUNOFF ANALYSIS EXECUTED. ON DATE "8/23/2005 AT TIME 1645
CURPF/PC RELEASE 2a (32-BIT VER) SEPTEMBER 10, 199§
PRINT OPTICN WUMBER SELEGTED FOR THIS BASIN IS &

IL
BASIN ID: -- BASIN COMMENT: 450
AREA  LENGTH OF BASIN DIST TO CENTROID IMPERV. AREA SLOPE  UNXT DURATIDN
(saMI) {mr) (M1} (FCT) (FT/FT) (MIN}
0.13 0,358 Q.18 74.47 0.0232 5.00
COEFFICIENT COEFFICIENT
(REFLECTING TIME TO PEAK)}  {RELATED TO FEAK RATE OF RUNOFE)
0.079 0.572
THIS BASTN USES TRADITIONAL DRAIMAGE PRACTICES
FRACTION OF PERVIOUS FRACTION OF IMPERYIOUS
AREA RECEIVING AREA DIRECTLY CONNECTED
IMPERVTOLS BRATNAGE TO DRAINAGE SYSTEM
{ PEFAULT ) { DEFAULT )
fi= .31 b= 0.97

CALCULATED UNIT HYDROGRAFH

TINE TO PEAK TIME OF CONCENTRATION PEAK RATE OF RUNOFF UNIT HYDROGRAPH PEAK VOLUME OF RUNOFF
(MINY (MmN (CFs/SQMI) {cFs) (AF)

9.57 21.24 3104.21 403,55 6.93

aui NOTE @ THE TIME TO PEAK IS CALCULATED BASED ON THE TIME OF CONCENTRATION PROVIDED BY THE USER,
REPLACING THE ONE COMPUTED BY CUHPF (TP= 5.71)
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WIDTH AT 50 = 1§, MIN. WIDTH A7 75 = 5. MIN. K50 =0.35 K75 =0,45
RAINFALL LOSSES INPUT W/ BASIN DATA

MAX. PERVIOUS RET. =0.40 IN. MAX. IMPERVIOUS. RET. =0.10 IN.
INFILTRATION = 4.50 IN./HR.  DECAY = 0.00LB0/SECOND- FNINFL = D.60 IN./HR.

TIME UNIT TIME UNIY TIME UNTT
HYDROGRAPH HYDROGRAPH HYDRGGRAPH
0, Q. 0. 123, 40, 11.
5. 125, 25. 68. 45, o,
10, 401. 0. a7. 0. 0.
15. 228, 35. 2L, 0. 0.
BASIN ID: == BASIN COMMENT: 450
x5+ GTORM NO, = 1 fresk DATE OR RETURN PFRIOD = 100-year,

TOTAL PRECIP. = 4,41 EXCESS PRECIP. = 3.521 INCHES
VOLUME OF EXCESS PRECIP = 24.41 ACRE-FEET
pEsk § = 400. CFS TIME OF PEAK = 135. MIN.
INFILT.= 4.50 IN/HR DECAY =0C,00180 ENINF = 0.60 Td/HR
MAX.PERV.RET.=0.40 IN. MAX. IMP.RET.=0.10 IN.
WL.D.F.C.D. CUHP RUNOFF ARALYSIS EXECUTED ON DATE 5/23/2005 AT TIME 16:45

CUHPF/PC RELEASE 2A (32-BIT VER) SEPTEMBER 10, 1998
PRINT OPTLON NUMBER SELECTED FCGR THIS BASIN Is &

IL

EASIN ID: --  BASTN COMMEMT: 675

AREA LENGTH OF BASIN DIST TO CENTROID IMPERV. AREA SLOPE UNIT DURATION
{50MI) (W1} (1) (PcT} (FT/FT) (MIN)
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0.11 0.94 Q.41 0.0085 5.00
COEFFECTENT COEFFECTENT
(REFLECTING TIME T0O PEAK)  (RELATED TO PEAK RATE OF RUNOFF)
0.090 0,422
THIS HASIN USES TRADITIOMAL DRAINAGE PRACTICES
FRACTION OF FERVIOUS FRACTION OF IMPERVIOUS
AREA RECEIVING AREn DIRECTLY CONNECTED
IMPERVIOUS DRAINAGE TO DRATHAGE SYSTEM
{ DEFAULT ) { DEFAULT )
R=0.21 b= 0.3

CALCULATED UNIT HYDROGRAPH

TIME TD PEAK TIME OF CBNCENTR.ATION PEAK RATE OF RUNDFF UNIT HYDRDGRAPH PEAK VOLUME DF RUNOFF
(MIN) (MIN} (CF5/5QMI) (CFS) CAF)

15.05 37.70 1291.18 142.03 5.87

®¥%% NOTE : THE TIME TO PEAX IS CALCULATED BASED ON THE TIME OF CONCENTRATION PROVIDED BY THE USER,
REPLACING THE ONE COMPUTED BY CUHPE {TP= 13.25)
WIDTH AT 50 = 23. MIN. WIDTH AT 7% = 12. MIN. K530 =0.35 K75 =0.45
RAINFALL LOSSES INPUT W/ BASIN DATA

MAX. PERVIOUS RET. =0.40 IN. MAX, IMPERVIOUS RET. =0.1C IN.
INFILTRATION = 4.50 IN./HR. BECAY = 0.00180/SECOND FNINFL = Q.60 IN,/HR.

TIME UNIT | TEME UNIT TIME UNIT
HYDROGRAPH H HYDROGRAFH HYDRQGRAPH
0. o, 72. | 60. 20,
5. 35. SE. 65. 17.
10. 112 40. 47. 70, 13,
15. 142. 45, 18 75. 11.
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20. 121. | 50. 31, | 80, 9. ]
25. 93, | 55. 25. 8s. Q. 1
1 HBASIN 1D: -- BASIN COMMENT: 675
Fehd STORM N, = 1 =#"® DATE OR RETURN. PERICC = 100-vear,
TOTAL PRECIP. 4.41 EXCESS PRECIP, = 2.847 XNCHES
VOLUME OF Excsss PRECIP = 16,70 ACRE~FEET
PEAK ¢ = 232. TIME OF PEAK = 140. MIN
INFILY.= 4.50 IN/HR DECAY =0,00180 FNINF = 0.60 IN/HR
MAX. PERV.RET.=0.40 XN. MAX.IMP.RET,=0.10 I

1 U.D,F.C.0, CUHP RUNOFF ANALYSIS EXECUTED ON DATE 5123/2005 AT TIME 16:45
CUHPF/PC RELEASE 2A (32-BIT VER) SEPTEMBER 10, 1998
PRINT OPTION NUMBER SELECTED FOR THXS BASIN IS 6

TL
BASIN ID: -=  BASIN COMMENT: 725
AREA. LENGTH OF HASIN DIST TQ CENTROID IYMPERVY. AREA SLOPE UNIT DURATION
(soML) mry (ML) {PCT) (FT/FT) (RIN)
%19 0,65 0.21 9.27 0.0101 5.00
COEFFICIENT COEFFECIENT
(REFLECTING TIME TO PEAK) (RELATED TQ PEAK RATE DOF RUNOFF)
0.129 0.226
THIS BASIN USES TRADITIONAL DRATNAGE PRACTICES
FRACTION OF PERVIOUS FRACTION OF IMPERVIOUS
AREA RECEIVING AREA DIRECTLY CONNECTED
IMPERVIOUS DRAINAGE TO DRAINAGE SYSTEM
{ DEFAULT ) { DEFAULT )
R= 0.08 D= .

LALCULATED UNIT HYDROGRAFH
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TIME TO PEAK  PEAK RATE OF RUNOFF UNIT HYDROGRAPH PEAK VOLUME OF RUNDFF
(MIN) (CF5/SQMI) {CFs5) {AF)

11.48 9658.97 184.10 10.13
WIDTH AT 50 = 31. MIN, WIDTH AT 75 = 16G. MIN. K50 =0.22 K75 =0.30
RAINFALL LOSSES INPUT W/ BASIN DATA

MAX. PERVIOUS RET. =0.40 I MAX., IMPERVIOUS RET. =0.10 IN.
INFILTRATION = 4.50 IN./HR. DECAY = 0.00180/sECOND FHINFL = 0,60 IN./HR,

TIME UNLT TIME UNIT TIME UNIT
HYDROGRAFH HYDROGRAPH HYDROGRAPH
0 0. 45, 70, ] 19,
5 103 50 69, o5, 16
10 i81 53 52. 160 14,
15, 170. 60 45, 165 12
20, 138. 63 39, 110, il
2 130 70, 34, 115 9
3a. 112 75, 29, 120 8
35. 94 80, 25, 125 1]
40. 81. 85. 22. 0 0
1 BASIN IO: -- BASIN COMMENT: 725
whtd STORM NO, = 1 #dw# DATE OR RETURM PERIOD = 100-year,

TOTAL PRECIP, = 4.41 EXCESS PHRECIP. = 2.069 INCHES
VOLUME OF EXCESS PRECIP = 20.97 ACRE-FEET

PEAK qQ = 291, CFS TIME OF PEAK = 140.
INFILT.= 4.50 INJHR pECAY =0.00180 FNINF = 0,60 TH/HR
MAX.PERV.RET.=0.40 IN. MAX.IMP RET.=0.10 IN.

1 U.0.F.C.D. CUHP RUNOFF ANALYSIS EXECUTED ON DATE 5/23/2005 AT TIME 16:45
CUHPE/PC RELEASE 2a (32-BIT VER) SEPTEMBER 10, 1998
PRINT OPTION NUMBER SELECTED FOR THIS BASIN IS &
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BASIN ID: -~ BASIN COMMENT: 525
AREA LENGTH OF DASIN DXST TO CENTROID IMPERV, AREA SLOPE UNIT DURATION
(sQMI) M1) (MI) (PCT) (FT/FT) (MINY
0,08 0.13 0.04 27.24 0.0325 5.00
COEFFICIENT COEFFICIENT
(REFLECTING TIME TO PEAK)  (RELATED TO PEAK RATE OF RUNOFF)
0.102 0.2338
THIS SASIN USES TRADITIONAL DRAINAGE PRACTICES
FRACTION OF PERVIOUS FRACTION OF IMPERVIOUS
AREA RECEIVING AREA DIRECTLY CONNECTED
IHPERVIOUS DRAINAGE TO DRAINAGE SYSTEM
( DEFAULT J ( DEFAULT )
R= 0.15 b= 0.54

CALCULATED UNIT HYDROGRAPH

(CFS/5qQMI)
7.50 15.16 1825.72 91.29 2.67

TIME TO PEAK TIME OF CONCENTRATION PEAK RATE OF RUNDFF UNIT HYDROGRAPH PEAX VOLUME OF RUNOFF
(MIND (MIN) (CFs) (AF)

*&# NOTE : THE TIME TO PEAK 1S CALCULATED BASED ON THE TIME OF CONCENTRATION PROVIDED BY THE USER,
REPLACING THE OME COMPUTED BY CUHPF (TP= 3.80)
WIDTH AT 50 = 16. MIN. WIDTH AT 75 = 9, MIN. K50 =0.27 K75 =0.37
RATHFALL LOSSES INPUT W/ BASIN DATA
MAX. PERVIOUS RET. =0.40 IN. MAX. IMPERVIOUS RET. =0.10 T
INFILTRATION = 4,50 IN./HR. DECAY = 0.00180/SECOND FNINFL = 0,60 IN./HR,
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TIME UNTT TIME UNIT TIME UNIT
HYDRUOGRAFH HYDROGRAPH HYDRCGRAPH
0. 0. 20, 44. | 40, 16.
5. 78. 25, 4. 45, 12.
10. 83. 30. 26. I 50. 9,
15 g1, 35. 20. 55, 0.
1 BASIN ID: -- BASIN COMMENT: 525
REAR GTORM NO. = 1 w*es DATE OR RETURW PERIOD = 100-year,
TOTAL PRECIF. = 4.41 EXCESS PRECIP, = 2,414 INCHES
VOLUME OF EXCESS PRECIP = 6.44 ACRE-FEET
PEAX Q = 123, CF§ TIME OF PEAK = 135, MEN, )
INFILT.= 4.50 IN/HR DECAY =0.00180 ENINF = {1.60 IN/HR

MAX. PERV .RET.=0.40 IN. MAX, IHP,RET.=0.10 IN,
1 U.D.F.C.D. CUHP RUNDFF ANALYSIS EXECUTED ON DATE 5/23/2005 AT TIME 16:45

CUHPF/PC RELEASE 2A ([32-BIT VER) SEPTEMEER 10, 1998
PRINT QFTION NUMAER SELECTED FOR THIS BASIN IS 8

IL
BASIN ID: -= BASIN COMMENT: 685
AREA, LENGTH OF BASIN DIST TQ CENTROIOD TMPERV. ARFA SLOPE UNIT DURATION
(SQMI) (ML) {M1) {PCT) (FT/ET) (MTH)
0.0% 0.95 0.47 20.97 0.0065 5.00
COEFFICLIENT COEFFICIENT
(REFLECTING TIME TO PEAK)  (RELATED TO PEAK RATE OF RUNOFF)
0.102 0.227

THIS BASIN USES TRADITIONAL DRAINAGE PRACTICES
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FRACTION OF PERVTOUS FRACTION OF IMPERVIQUS
AREA RECEIVING AREA DIRECTLY CONNECTED
IMPERVIOUS DRATMNAGE TO DRAINAGE SYSTEM
¢ DEFAULT ) [ DEFAULT )
R= (.12 D= 0.42

CALCULATED UNIT HYDROGRAPH

TIME TO PEAX TIME OF CONCENTRATION FEAK RATE OF RUNOFF UNIT HYDROGRAPH PEAK VOLUME OF RUNOFF
MIN MIN) {CFS/5QML) (CF5) (AF)

9.24 37.76 1292.82 116,35 4.80

*H* NOTE ! THE TIME TD PEAK I5 CALCULATED BASED ON THE TIME OF CONCEMTRATEON PROVIDED BY THE USER,
REPLACING THE OME COMPUTED BY CUMPF (TP= 17.39)
WIDTH AT 50 = 23. MEN. WIDTH AT 75 = 12. MIN, K50 =0.24 75 =0,32
RAINFALL LOSSES INPUT %/ BASIN DATA

Maol. PERVIOUS RET. =0.40Q IN. MAX. IMPERVIOUS RET. =0,10 IN,
INFILTRATION = 4.50 IN./HR. DECAY = 0.00180/SECOND FNINFL = Q.60 IN./MR.

TIME UNIT | TIME UNIT TIME UNLT
HYDROGRAPH | HYDROGRAPH HYDROGRAPH

0. 0. I 30. 52. 60, 7.
3. B3. 35. 43, 65. 14,
10. 116. 40, 16. 70. 2
15, 9z. 5, 30, 75. 10
20. 79 5Q 25. BO 8
25, B4 | 55 20. 85. g,

1 BASIN ID: -- BASIN COMMENT: 685

EEFT STORM NG, = 1 ®was DAYE OR RETURN PERIOD = 100-year,
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TOTAL PRECIP, = 4.41 EXCESS PRECIP. = 2,284 TNCHES
VOLUME OF EXCESS PRECIP = 10.97 ACRE-FEET

PeaxX @ = 177. CFS TIME OF PEAK = 135. MIN.

INFILT.= 4.50 IN/JHR DECAY =0.00180 FNINF = Q.60 IN/FHR
MAX.PERV.RET.=0.40 IN. MAX . TMP,RET.=0,10 IN.
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1COSA-100Y24H

1100-year,
1100-year,
1100-year,
1100-year,
1100-year,

Bl 115,
.05.%626

5.
03,2016,
811 1 5.

.05.3793,
B1 115,
.03,1865.
Bl1 115,
.09.2758
81115,
.14.3925,

.013.013.033.017.017.017.017.017.017.017.017.017.017.017.017.029.029
.029.037.037.037 .44 .44 .44 .44 .44 .44.051.051.051.05%1.051.051.036
.036.036.036.036.036.029.029.029.029.029.029.029.029.029.029.029.029
.022.022.022.022.022.022.022.022.022.022.022.022.022.022,022.022.022
.022.022.022.022
108100
.05816.66.072314.77 .4 .1 4.5.0018 .6
158150
116590.54.030210.96 .4 .1 4.5.0018 .b
218215
1437 33.8.052621.13 .4 .1 4.5.0018 .b
22B225
100587.56.061810.23 .4 .1 4.5.0018 .b
258250
.12595.74.042310.43 .4 .1 4.5.0018 .6
278270
2158 2. .02521.52 .4 .1 4.5.0018 .6
. 29B275
.087495.75 .01611.81 .4 .1 4.5.0018 .6
. 308300
.2873 2.08.022626.36 .4 .1 4.5.0018 .6
. 208200
.5722 8.53 .04 .4 .1 4.5.0018 .6
. 26B260
.113695.53.011817.18 .4 .1 4.5.0018 .6
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U.D.F.C.p. CUHP RUNOFF ANALYSIS

CUHPF/PC RELEBASE 2A (32-BIT V|

RigIchnson Modrails.cho
EXECUTED ON DATE 5/23!2005 AT TIME 16:28

ER) SEPTEMBER 10, 1998

PRINT OPTICH HUMBER SELECTED FOR THIS BASIN Is 3§

00Y24H
BASIN TD: =~ BASIN COMMENT: 8100

AREA LENGTH OF BASIN DIST TO CENTROID IMPERV. AREA SLOPE UNIT DURATION

{sQMI) (Mx) (MI) CFT/FT)Y  (MIN)

0.05 0.16 0.06 16.66 0.0723 5.00

CLENT

COEFFL! )
(REFLECTING TIME TO PEAK)

0.115

COEFFLCIENT
(RELATED TO PEAK RATE OF RUNQFF)
0.124

THIS BASIN USES TRADITIONAL DRAINAGE PRACTICES

FRACTION OF PERVIOUS
AREA RECEIVING
TMPERVIOUS DRAINAGE

{ DEFAULT )

FRACTION OF IMPERVIOUS
AREA DIRECTLY CONNECTED
TO DRAINAGE SYSTEM

{ DEFAULT )
0.33

R= 0.11 D=

CALCULATED UNIT HYDROGRAPH

TINE 'ro PEAK TIME OF CONCENTRATION PEAK RATE OF RUNOFF UNIT HYDROGRAPH PEAK VOLUME OF RUNOEF
(HIN) (MIN) (CF5 CAF)

(CFs/saMI)

7.50 14.77 1488.57 74,43 2.67

#&% NOTE : THE TINE TD PEAK IS CALCULATED BASED ON THE TIME OF COMCENTRATION PROVIDED BY THE USER,

REPLACING THE ONE COMPUTED BY CUHPF (TP= 3,58)
WIBTH AT 50 = 20. MIN. WIDTH AT 75 = 10. MIN. K50 =0.22 x75 =0.30
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RAENFALL LOSSES INPUT W/ BASIN DATA

MAX. PERVIOUS RET. =0.40 IN.
ENFTILTRATION = 4,50 IN,/HR,

MAX. IMPERVIOUS RET.
DECAY = (,00180/sECOND

=0.10 1IN.
FMINFL = D.60 IN./HR,

TIME UNIT TIME UNIT i TIME UNIT
HYDROGRAPH HYDRGGRAPH HYDROGRAPH
0. 0. 25, 35, 50. 13. l
3. 64, 30. 29, 55. 11.
10. 6B, 35, 24, | 60. 9. |
15. 55. 40, 14, B5. 0. [
20. 44, A5, 16. 0. 0. [
BASIN ID: ~-+ BASIN COMMENT: B100
eske GTORM ND, = 1 *%%% DATE OR RETURN PERICD = 100-year,

TOTAL PRECIP, = 4.4l EXCESS PRECIP, = 2,201 INCHES
VOLUME OF EXCESS PRECIP = 5.87 ACRE-FEET
PEAK Q = 107. CFS TIME OF PEAX = 135, MIN.
INFILT.= 4.50 IN/IIR DECAY =0,00180 FNINF = 0.6 IN/HR
MaX.PERV.RET.=0,40 T MAX ., TMP,RET.=0.10 I

U.D,F.C.D. CUHP RUNOFF ANALYSIS EXECUTED ON DATE "5/23/2005 AT TIME 16:28

CUHPF/PC RELEASE ZA (32-BIT VER) SEPTEMBER 10, 1998
PRINT OPTION NUMBER SELECTED FOR THIS BASIN IS5 &

DOY24H
BASIN ID: -- BASTH COMMENT: 8130
éﬁﬁ?} LENGTH(g;)BASIN DIST Tc(r cszu'mom mvgggn AREA, g_:l._?g% UNI'I('MIJJ:g)RATION
a.03 .20 0.12 80.54 0.0302 5.00
COEFFICIENT COEFFICIENT
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(REFLECTING TIME TO- PEAK)  (RELATED T PEAK RATE OF RUNOFF)

0.075 0.490
THIS BASIN USES TRADETIOMNAL DRAENAGE PRACTICES

FRACTION OF PERVIOUS FRACTION OF IMPERVIOUS
AREA RECEIVING AREA DIRECTLY GCONMECTED
IMPERVEIDUS DRATHAGE TO' DRATHAGE SYSTEM
( PEFAULT ) { DEFAULT )
R= 0.37 b= E.Q0Q

CALCULATED UNLT HYDROGRAPH

TIME TO PEAX TIME OF CONCENTRATION PEAK RATE oF RUNGFF  UNIT HYDROGRAPH PEAX VOLUME OF RUNDFF
@D (MIR) (CFS/SQMI) (<Fs) (aF)

7.50 10.96 3762.63 1nz.83 1.60

“*% NOTE : THE TIME TQ PEAK IS5 CALCULATED BASED ON THE TIME OF CONCENTRATION PROVIDED 8Y THE USER,
REFLACING THE OME COMPUTED BY CUHPF (FP= 4.21}
VIOTH AT 50 = 8, MIN. WIDTH AT 75 = 4, MIN. K50 =0.35 K75 =0.45
RAINFALL LOSSES INPUT W/ BASIN DATA

MAX, PERVIQUS RET, =0_40 IN. MAX. IMPERVIOUS REY. =0.10 v,
INFILTRATION = 4.50 IN./HR, DECAY = 0,00180/5ECOND FNINFL = .60 IN./HR.

TIME UNIT TIME UNLIT FIME UNIT
HYDROGRAPH HYDROGRAPH HYDPROGRAPH
0. 0. 15, 42, 30. 0.
5. 64, 20. 22 0. t.
10. 83. z5. 1z. 0. g.
1 BASTN iID: -~ BASIN COMMENT: 8150
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SREW STORM HO. = 1 #¥#A% BATE OR RETURN PERICC = 100-year,
TOTAL PRECIF, = 4.41 EXCESS PRECIP. = 3.894 INCHES
VOLUME OF EXGCESS PRECIP = 6,23 ACRE-FEET
PEAK Q = 93, CFS TIME OF PEAK = 135 MIN.
INFILT.= 4.50 IN/HR DECAY =0.00180 FNINF 0.60 IN/HR
MAX.PERY.RET.=0,40 IN. MAX,IHP.RET.=0.10 I

1 U.D.F.C.D. CUHP RUNDFF ANALYSIS EXECUTEC ON DATE "5/23/2005 AT TIME 16:28
CUHPF/PC RELEASE 2A (32-BIT VER) SEPTEMBER 10, 1998
PRINT OPTION NUMBER SELECTED FOR THIS 8ASIN I5 &

00Y24H
BASIN ID: -« BASIN COMMENT: B215
AREA LENGTH OF BASIN DIST TO CENTROID TIHPERY. AREA SLOPE UNIT DURATION
(SOMI) (MI) [()3) (PCT) (FT/FT) (MIN)
o.05 0.38 0.14 33.80 0.0526 5.00
COEFFICIENT COEFFICIENT
(REFLECTING TIME TO PEAK)  (RELATED TD PEAK RATE OF RUNDEF)
0.097 0,282
THI5S BASIN USES TRADITIONAL DRAINAGE PRACTICES
FRACTION OF PERVIOUS FRACTION OF IMPERVIOUS
AREA RECEIVING AREA DIRECTLY CONNECTED
IMPERVEOUS DRAINAGE TC DRATIHAGE SYSTEM
{ DEFAULT } { DEFAULT )
R= 0.17 D= 0.68

CALCULATED UNIT HYDROGRAPH

(CFS/5QME
7.76 21.13 2048.38 102.42 2.67

TIME TO PEAK TIME OF CONCENTRATION PEAK RATE OF RUNOFF UNIT HYDROGRAPH PEAK VOLUME OF RUNGFF
{MINY {MIND )] (cFs) (AF)
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wEr NOTE ! THE TIME TO PEAK IS CALCULATED BASED ON THE TIME OF CONCENTRATION PROVIDED BY THE USER,
REPLACING THE ONE COHMPUTED BY CUHPF {TP= 5.41)
WIDTH AT 530 = 15, MIN. WIDTH AT 75 = B. MIN. K50 =0.32 K75 =0.43
RAINFALL LOSSES INPUT W/ BASIN DATA

MAX, PERVIDUS RET. =0.40 IN. HAX. IMPERVEIOQUS RET, =0.10 IN.
INFILTRAFION = 4.50 IM,/HR. DECAY = 0.00180/SECOND  FNINFL = 0.60 IN./HR.

TIME UNIT TIME UNRIT TIME UNTT
HYDROGRAPH HYDROGRAPH HYDROGRAPH
Q. ' 20, 45, 40, 13.
5. ES 25, 33. 45, 10.
14. 94, | 30. 24. 50. 0.
15. 64, | 35, 18. | 0. 0.
1 BASIM ID: —-- BASIN COMMENT: B215
ESES STORM ND. = ] R DATE OR RETURN PERIOD = 100-year,
TOTAL PRECIP, = 4.41 EXCESS PRECIP. = 2.561 IRCHES
VOLUME OF EXCESS PRECIP = 6,83 ACRE-FEET
PEAK Q = 132. CFS TIME OF PEAK = 135. MIN.
INFILT.= 4,50 INJHR  DECAY =0.00180 FHINF = 0.60 IN/HR

MAX . PERV,RET.=0.40 IN, MAX  IMP.RET.=0.10 IN.
U.D.F.C.D. CUHP RUNOFF ANALYSIS  EXECUTED DN DATE 5/23/2005 AT TIME 16:23

CUHPF/PC RELEASE 2A (32-BIT ¥ER) SEPTEMEER 10, 1998
PRINT OPTION NUMBER SELECTED FOR THIS BASIN I3 &
00v24H

8ASIN ID: == BASIN COMMENT: B225
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AREA LENGTH GF BASIN DIST TO CENTROID IMPERY. AREA SLOPE UNIT DURATEQN

(SOMI) (M) MI) {rcm) (FT/FT (MIN)
0.03 619 0.10 87.56 0.0618 5,00
EFFLCIENT COEFFICIENT
(REFLECTING TIME TO PEAK)  (RELATED TO PEAK RATE OF RUNGFF)
0.075 0._485
THIS BASIN USES TRADITIOMAL DRAINAGE PRACTICES
FRACTION OF PERVIOUS FRACTION OF IMPERVTOUS
AREA RECELVING AREA DIRELTLY CONNECTED
IMPERVICUS DRATNAGE TO DRAINAGE SYSTEM
( DEFAULT ) { DEFAULT )
f=0.36 D= 1.00

CALCULATED UNLIT HYDROGRAPH

TEME TO_PEAK TIME OF CONCENTRATION PEAK RATE OF RUNOFF UNET HYDROGRAPH PEAK VGLUME DF RUNOFF
(MIN) (MIN) {EFs/sqMI) (cFs)

7.50 10.23 3727.71 111.83 1.60

=48 NOTE : THE TIME TO PEAK I5 CALCULATED BASED ON THE TIME OF CONCENTRATION PROVIDED BY THE USER,
REPLACING THE ONE COMPUTED BY CudPF (TP= 3.80)

WIDTH AT S0 = 8. MIN, WIOTIt AT 75 = 4. MIN. K50 =0,35 K75 =0.45
RAINFALL LOSSES INPUT W/ BASIN DATA
#ax, PERVIOUS RET. =0.40 IN. MAX. IWPERVIOUS RET, =0,3Q I
INFILTRATION = 4,50 IN./HR. DECAY = (1.00180/SECOND FNINFL % 0,60 IN. /HR.

TIME UNIT TIHE UNIT | TIME UNIT
HYOROGRAPH HYDROGRAPH HBYDROGRAFH
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9. 0. 15, B f 0.
5. g5. 20_ . N 0.
0. 82. 25, 12, 0. 0.
1 BASEN ID: -- BASIN COMMENT: B225
*AEE SYORM NO. = 01 wees DATE OR RETURN PERIOD = 100-year,

TOTAL. PRECIP, 4.41
VOLUME OF EXCESS PRECIP =
PEAX 0 = 93. CFs
INFILT.= 4.50 IN/HR
MAX . PERV . RET.=0.40 IN

EXCESS PRECIP, = 3.830 INCHES
6.13 ACRE-FEET
TIME OF PEAK = 135 MIN

bECAY =0.00180 FNINF

L 0.60 TH/HR
MAX . IMP.RET.=0.10 Ii

1 U.D.F.C.D, CUHP RUNCFF ANALYSIS EXECUTED ON DATE 5/23/2005 AT TIME 16:28
CUMPF/PC RELEASE 2A (32-BIT YER) SEPTEMBER 10, 19%8
PRINT OFTION NUMBER SELECTED FOR THIS BASIN IS 8
0dv24n
BASIN ID: ==  BASIN COMMENT: 8250
AREA LENGTH OF BASIN. DIST TO CENTROIO IMPERV. AREA SLOPE UNIT DURATION
{saQmr) (MK} (ML) (rCT) (FT/FT) (MIN}
0.08 0.28 0.12 85.74 0.0423 5.00
COEFFICIENT COEFFICIENT )
{REFLECTING TIME TQ PEAX)  (RELATED TC PEAK RATE OF RUNOFF)
0.074 0,586
THIS BASIN USES TRADITIONAL DRAENAGE PRACTICES
FRACTION OF PERVIOUS FRACTION QF IMPERVIQUS
AREA RECEIVING AREA DIRECTLY CONNECTED
IMPERYIOUS DRAINAGE T DRALNAGE SYSTEM
( DEFAULT ) [ DEFAULT )
R= 0.39 p= 1.00
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CALCULATED UNIT HYDROGRAPH
TIME TO PEAK TIME OF CONCENTRATION PEAK RATE OF RUNOFF LUNIT HYOROGRAPH PEAK VOLUME OF RUNOFE
(MIN) (MIN} (CF5/5OMI) (CFs) (AF)
7.50 10.43 4498.78 40489 4.80
Tk NOTE @ THE TIME TO PEAK IS CALCULATED BASED ON THE TIME OF CONCENTRATION PROVIDED BY THE USER,
REPLACING THE ONE COMPUTED BY CUHPF (TP= 4.37)
WIDTH AT 50 = 7. MIN. WIDTH AT 75 = 3. MIN. K30 =0.3% K75 =0.45
RATNFALL LOSSES INPUT W/ BASIN DATA
MA¥X., PERVIOUS RET. =040 IN. MAX. IMPERVIOUS RET. =D.10 IN.
TNFTLTRATTON = 4.50 IN./HR.  DECAY = 0.00130/SECOND FNINFL = 0.60 IN./HR.
TIME UNLT TIHE UNIT l TIME l
HYDROGRAPK HYDROGRAPH HH'DROGRAPH |
0. Q. 15, 116. 30. 8. i
5, 185, 20. 48, 35, 0. [
10, 279. 25 20. | 0. o. I
1 BASEM 1D —-  BASIN COMMENT: 8250
EEER STORM NO, = 1 ARwn DATE OR RETURN PERIBD = 100-year,

TOTAL PRECIP. 4.41

VOLUME OF EXCESS PRECIP =

EXCESS PRECIP, = 4,006 INCHES
10.23 ACRE-FEET

PEAK O = 273, CFS TIME OF PEAK = 135. MIN,
INFILT.= 4.50 IN/HR DECAY =0.00180 FNINF 0.60 IN/HR
MAX. PEAV.RET.=0.40 IN, MAX.IMP.RET.=0.10 I
1 U.D.F.C.D. CUHP RUNOFF ANALYSIS EXECUTED ON DATE 5/23/2005 AT TIME 16:28

CUNPF/PC RELEASE 2A (32-BIT VER) SEPTEMBER 10, 1998
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PATHT OPTION NUMBER SELECTED FOR THIS BASIN IS

QOYZaH
BASIN ID: «~ BASIN COMMENT: B270
AREA LENGTH OF BASIN DIST TO CENTROID IMPERV. AREA 5SLOPE  UNIT DURATION
(ST [CE) (M) (FCT) (FT/FT) (MIN)
0.14 0.39 Q.22 2.00 0.0250 5.00
COEFFICIENT COEFFICIENT
(REFLECTING TIME TO PEAK)  (RELATED TO PEAK RATE OF RUNOFF)
0.156 0.249
THIS BASIN USES TRADITIONAL DRAINAGE PRACTICES
FAACTION OF PERVIGUS FRACTION OF IMPERVIOUS
AREA RECEIVING AREA: DIRECTLY CONNECTED
IMPERVIOUS DRAINAGE TO DRAINAGE SYSTEM
{ DEFAULT ) ( DEFAULT )
R= 0.06 0.0

CALCULATED UNIT HYDROGRAFH

TIME TO PEAK TIME OF CONCENTRA'HON PEAK RATE DF RUMOFF UNIT HYDROGRAPH PEAK WVOLUME OF RUNGORE
(MIND {MIN) {CFS/50MI) (CFs) (AF)

7.50 21.52 1909.08 267.27 7.47

9k NOTE ¢ THE TIME TO PEAK IS CALCULATED BASED ON THE TIME OF CONCENTRATLON PROVIDED BY THE USER,
REPLACING THE ONE COMPUTED BY CUHPF (TP= 9.42)

WIDTH AT 50 = 16. MIN. WIDTH AT 7§ = 8, MIN. K50 =0.29 K75 =0.39
RAINFALL LOSSES INPUT W/ BASIN DATA

MAX. PERVIOUS RET. =0.40 IN. MAX. IMPERVIQUS RET, =0.1
INFILTRATION = 4.50 IN./HR. DECAY = 0.00180/SECOND FNINFL 0 60 IN./HR.
Paga 9
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TINE LRIIT TIME UNIT I TIME UNTT
HYDROGRAPH HYDROGRAPH HYDREOGRAPH
0. 0. 5. 91, 50. 20. |
9. 228. 30, 67. 55.. 14. |
10, 243, 35. 49, 60. 11. |
15. i74. 40. 36. 65. 8. |
20. 1?23, 45. 27. 70. 0. |
1 BASIN ID: -~ BASIMN COMMENT: 8270
woun gfaRM WO, = 1 RAYE OATE (R RETURN PERIOD = 100-yeoar,

TOTAL PRECIP, = 4.41 EXCESS PRECIP., = 1.9564 INCHES
YOLUME OF EXCESS PRECIF = 14.67 ACRE-FEET

PEAK Q = 335, CF5 TIME OF PEAK = 135.
INFILT.= 4.50 IN/HR  DECAY =0.00180 FNINF = 0.60 TN/HR
MAX, PERV. RET.=0.40 IN. MAX. IMPRET.aul). 1

1 U.D.F.C.P. CUHP RUNOFF ANALYSIS EXECUTED ON DATE "5/23/2005 AT TIME 16:78
CUNPE/PC RELEASE 2A (32-BIT VER). SEPTEMBER 10, 1998
PRINT GPTION NUMBER SELECTED FOR THIS BASXN Is §

00Y24H
BASIEN ID: -« BASIN COMMENT: 8275
AREA LENGTH OF BASIN BIST TO CENTROID IMPERY. AREA 5SLOPE  UNIT DURATION
{5qM1} (M1) (k9] (PCT) (FF/FT) (MIN)
0.03 0.19 Q.09 95.75 0.0160 5.00
EFFTCIENT COEFFICLENT
(REFLECTING TIME TO PEAK)  {RELATED TO PEAK RATE OF RUNOFE)
0.074 0.497
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THIS BASEN USES TRADITIONAL DRAINAGE PRACTICES

FRACTION OF PERVIQOUS FRACTION OF IMPERVIQUS
AREA RECEIVING. AREA DIRECTLY CONMECTED
IMPERVIOUS DRATINAGE TO DRAINAGE SYSTEM
{ DEFAULT ) [ DEFAULT )
R= 0.39 o= 1.00

CALCULATED UNIT HYDROGRAPH

TIME TO PEAK TIME OF CONCENTRATIDN PEAK RATE OF RUMOFF UNIT HYDROGRAFH PEAK VOLUME OF RUNDFF
(MIN) (HIN) (CFS/SOMT) (cFs) (AF)

7.50 11.81 3815.37 114,46 1i.60

®%% NOTE : THE TIHME TO PEAK IS CALCULATED BASED ON THE TIME OF CONCENTRATION PROVIDED BY THE USER,
REPLACING THE ONE COMPUTED- BY QUHFF (TP= 4,16)
WIDTH AT 50 = §. MIN. WIDTH AT 75 = 4. MIN. K50 =0.35 K75 =0.45
RAINFALL LOSSES IHPUT W/ BASIN DATA

MoxX. PERVIOUS RET. =0.40 IN, Mox, IMPERVIOUS RET. =0,10 I
INFILYRATION = 4.50 IN./HR. DECAY = 0,00180/SECOND FNINFL = 0 G0 IN./HR.

TIME UNIT TIME UNET TIME UNIT
HYDROGRAPH HYDROGRAPH HYDROGRAPH
a. 0. 15. 42, 30. 0.
5 B4, 20, 22. a. 0.
10. 83, 28, 12, 0. Q.
BASIN ID! -~ BASIN COMMENT: B275
katE STORM NO. = 1 ##wk DATE OR RETURN PERICD = 100-year,
TOTAL FRECIP. = 4.41 EXCESS PRECIP. = 4.006 INCHES
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VOLUME OF EXCESS PRECIP = 6.41 ACRE-FEET

PEAK Q = O3. CFS TIME OF PEAK = 135. MIN,
INFELT.= 4.50 IN/HR  DECaY =0.00120 FTNE = 0,60 IN/HR
MAX, PERV.RET.=0.40 IN. MAX, IMP.RET.=0.30 I

1 U.0.F.C.D. CUHP RUNOFF ANALYSIS EXECUTED ON DATE 5/23/2005 AT TIME 16:28

CUHPF/PC RELEASE 2A (32-BIT VER) SEPTEMBER 10, 1998
PRINT OPTIOM NUMBER SELECTED FOR THIS BASIN IS 8

00YZ4n
BASIN ID: -- BASIN COMMENT: B300
AREA LENGTH OF BASIN DIST TO CENTROID IMPERY. AREA SLOPE UNIT DURATICN
(soMzI) MD) (M1 {PCT) (FT/FT) (MIN)
0.14 0,56 0.29 2.08 0.0226 5.00
COEFFICLENT COEFFICIENT
(REFLECTING TIME TG PEAKX)  (RELATED TO PEAX RATE OF RUNQOFF}
0.155 0.248
THIS BASIN USES TRADITIONAL DRAINAGE PRACTICES
FRACTION OF PERVIOUS FRACTION OF IMPERVIOUS
AREA RECEIVING AREA DIRECTLY CONNECTED
IMPERVIOUS DRATNAGE TO DRATNAGE SYSTEM
{ DEFAULT ) { DEFAULT )
R= 0.06 0= 0.04

CALCULATED UNIT HYDROGRAPH

TIME TO PEAK TIME OF CONCENTRATION PEAK RATE OF RUNOFF UNIT HYDROGRAPH PEAK VOLUME OF RUNOFF
(MIN) (MIN) (CFS/SQMI) (cFs) (AF)

7.50 26.36 1905.29 266.74 7.47

®%% NOTE : THE TIME TO PEAK IS CALCULATED BASED ON THE TIME OF COMCENTRATION PROVIDED BY THE USER,
REPLACING THE ONE COMPUTED BY CUHPF (TP= 12.11)
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WIDTH AT 50 = WIDTH AT 73 =
RAINFALL LOSSES INPUT W/ BASIN DATA
w040 IN, MAX. IMPERVIOUS RET.

16. MIN. B. MIN. K50 =0,29 X75 =0.39

MaX. PERVIOUS RET. =010 IN.

INFILTRATION = 4.50 IN./HR.  DECAY = 0.G(A80/SECOND FNINFL = 0.60 IN,/HR.
TIME UNET | TIME UNIT TIME UNIT |
HYDHROGRAPH HYDROGRAPH HYDROGRAPH I
1
0. Q. 25. 81, [ 50. 20. I
5. 228. 30. 67. I 55. 14.
10. 243. 35, 49, | 60, i1.
15. 173. l 40, 36 I 65. 8.
20. 124, 45, 27 70. 0. i
BASIN XD: -~ EASIN COMMENT: B300
EntE STORM ND. = 1 #haw DATE OR RETURN FERIOD = 1006-year,

EXCESS PRECTIP, = 1,985 INCHES
14,67 ACRE-FEET

TOTAL PRECIP, 4,41
VOLUME OF EXCESS PRECIP =

PEAK O = 335, CF5 TIME OF PEAK = 135, MIN.
INFILT.= 450 IN/HR DECAY =0.00180 me: = 0.60 IN/HR
MAX.PERV.RET.=0.40 1, MaX.IMP.RET.=0.10 T

U.0.F.C.D. CUHP RUNOFF ANALYSIS EXECUTED ON DATE "§/23/2005 AT TIME 16:28

CUMPF/PC RELEASE 2A (32-BIT VER) SEPTEMBER 10, 1948
PRINT OFTION NUMBER SELECTED FOR THIS BASIN IS 8

00v24H
BASIN ID: -- PBASIN COMMENT: B200
AREA LENGTH OF BASIM DIST TO CENTROID IMPERV. AREA SLOPE  ULNIT DURATIUN
{soMI) (18] (wzy (PCT) (FT/FT) (MIN)
pPage 13
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0.37 i1.23 0.57 8.53 0.0400 5.00
(REFLEEQI’EIEEI'CéE-EigTTD PEAK) (RELATEDC%FSJE:.E&ERN{TE OF RUNDFF)
0.131 G.253
THIS BASIM USES TRADITIONAL DRAINAGE PRACTICES

FRACTION OF PERVIOUS
AREA RECEIVING
IMPERVIOUS DRAINAGE
( DEFAULT )
R= 0.08

FRACTION DF IMPERVEQUS
AREA DIRECTLY CONNECTED
TO DRAINAGE SYSTEM

( DEFAULT )

D= 0,17

CALCULATED UNIT HYDROGRAPH

TIME TO PEAK PEAK RATE OF RUNOFF
(MIN) 3

(CFS/5QML
16.93 673,35
WIDTH AT S0 = 45. MIN, WIDTH AT

UNIT HYDROGRAFH PEAX VOLUME OF RUNDFF
(CFs) (AF)

248,14
23. MIM,

19.73

75 = K30 =0.23 K7% =0,31

RAINFALL LOSSES INPUT W/ BASIN DATA

MAX. PERVIOUS RET. =0.40 IN. MaX. IMPERVIOUS RET. =0.10 IN.
INFILTRATION = 4.50 IN./HR. DECAY = 0.001B0/SECOND FNINFL = 0.60 IN./HR.
TIME UNIT TIME UNIT TIME UNTT
HYDROGRAPH YDROGRAPH HYDROGRAPH
0. 0. 65. 93. 130. 24,
5, 81. 70. 84, 135, 22.
i0. 192, 75. 76. 140, 19,
i5. 245, &0, 68. 145. 17,
20. 242, 85. 61, 150, 16,
25. 212. 40. 55. 155. 14,
i0. 187. 95. 50. 160, 13.
35. 180. 100. 45, 165, 11.
40, 163, 105, 440, 17¢. 10.
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45, 146. 1i0. 30, 175, - |
50, 128, 115. 33. 180, 8. ]
55. 115. 120. 8. 185, 8. |
60. 104, 125. 27. 190C. 0. ]
1 BASIN ID: == BASIN COMMBNT: 8200
FEES STORM NO. = 1 w9%# DATE OR RETURN PERTOD = 100-~year,
TOTAL PRECIP. = 4.41 EXCESS. PRECIP. = 2,057 INCHES
VOLUME OF EXCESS PRECIP = 40.59 ACRE—FEET
PEAK ) = 420. CFS TIME OF PEAK = 140,
INFELT. = 4.50 INJHR DECAY =0.00180 FNINF = 0, 60 IN/HR
MAX, PERV,RET,=0.40 IN. MAX.IMP.RET.w0_10 I

1 t.0.F.C.D. CUHP RUNOFF ANALYSIS EXECUTED ON DATE '5/23/2005 AT TIME 16:28
CUHPF/PC RELEASE 2A (32-BIT VER) SEPTEMBER. 10, 1998
PRINT QPTEQON NUMBER SELECTED FOR THIS BASIN I5 8

00v244
BASIN ID: -~ BASIN COMMENT: B260
AREA LENGTII OF BASIN OIST To CENTROLD IHPERY. AREA SLOPE UNIT DURATION
(SQMI) (nx) MDD {PCT> (FT/FD) (HIN)
.06 0.28 0.11 95,53 0.0118 5.00
CQEFFICLENT COEFFICIENT
(REFLECTING TIME T0 PHAK)  (RELATED TO PEAK RATE OF RUNOFF)
0.074 0.551
THIS BASYN USES TRADITICGNAL BRAINAGE PRACTICES
FRACTION OF PERVIQUS FRACTION OF IMPERVIOUS
AREA RECEIVING AREA DIRECTLY GONNECTED
TMPERVIOLS ORATNAGE T DRAINAGE SYSTEM
{ DEFAULT ) ( DEFAULT )
R= 0.38 o= 1.00
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CALCULATED UNIT HYDRGGRAPH

TIME TD PEAK TIME OF CONCENTRATION FEAK RATE OF RUNOFF UNIT HYDROGRAPH PEAK VOLUME OF RUNOFF
(MIN) (MIN) (CF5/5QMT) (cFs) (AF)

7.50 17.18 4231.17 53,87 3.20

*¥®% NOTE @ THE TIME TO PEAK IS CALCULATED BASED ON THE TIME OF CONCEMTRATION PROVIDED BY THE USER,
REPLACING THE ONE COMPUTED BY CUHPF (TP= 4.95)
WIDTH AT 50 = 7. MIN. WIDTH AT 75 = 4. MIN. K50 =0.35 K75 =0.45
RALNFALL LOSSES INPUT W/ BASIM DATA

MAX. PERVIOUS RET. =0.40 IN. MAaX. EMPERVIOUS RET. =0.10 1
INFILTRATION = 4.50 IN./HR. PECAY = 0.00180/SECOND FNINFL = 0,60 IN. JHR.

TIME UNIT TIME UNIT TINE UNIT |
HYDROGRAPH HYDROGRAPH HYDROGRAPH
0. 0. 15. 79. 30. 0.
5. 126. 20. 35. 0. 0.
10. 179, 25. 16. Q. 0.
1 BASIN ID: --  BASIN COMMENT: 2260
AE%H STORM NO, = 1 heaw DATE OR RETLRM PERIOD = 100-year,
TOTAL PRECIP, = 4.41 EXCESS PRECIP, = 4,001 INCHES
VOLUME OF EXCESS PRECIF = 12.80 ACRE~FEET
PEAK Q = 181. CFS TIME OF PEAK = 135. MIN.
INFILT.= 4.50 IN/HR DECAY =0.00180 FNINF = 0.60 IN/MR
MAX. PERV . RET.a0.40 IN. MAX.IMP.RET.=0.10 IN.
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SWMM Input for Windmill Gulch

..-J'_ub Title {max 80 b_haracters] L

. [New SwM 2000 Type 0 Model Mﬂdwlé_ t‘fé;s_iqn:_Jf
o JnewswMMZomSsem )

._.'Jn:ib Sub-Title (mak 80 characters) ¥

'Numba'r of time-steps tobe 'c'a!cuiatedi " -

| Hout of start of storn: [

1 I Minute of start of storm:, 4 SO LIRS

Integration peridd {min. ) R

. Chack this box to create aprinted S _ _
-surnmary of paak fows and stages - M
at end of output: : | .

UDSWM Conveyance Elemeant
CUHP Sub-catchment Number Draining This
Number: Suhcatchment:
67 675
48 451
40 400
50 500
60 600
55 550
70 700
75 750
80 800
85 850
90 900
95 950
56 551
a7 875
82 825
92 925
62 625
65 650
66 660
45 450
52 525
72 725
68 685



Detention
Basin

Detention
Basin

Detention
Basin

Detention
Basin

Number of
pairs of
tabular

values if a

Detention

element is

used:

9

10

10

Conveyance Next down

Element stream
Number: Conveyance
Element
number:
400 2
1010 10
17 555
600 1111
551 8
685 30
11 777
525 0
1313 27
2 1
1 888
8 1111
700 14
725 1313
12 11
7 4
950 925
26 777
9 8
27 26
3 333
222 31
18 28
451 7
21 20
111 23
675 30
750 16
14 666
13 12
550 1010
825 555

Type of

Conveyance

Element:

2 =Pipe
2 = Pipe

2 = Pipe
2 = Pipe
2 = Fipe
2 = Pipe

1 = Channel
2 = Pipe
2 = Pipe

1 = Channel
1 = Channel
2 = Pipe
2 = Pipe
2 = Pipe
1 = Channel|
2 =Pipe
2 = Pipe
1= Channel
1 = Chatinel
2 = Pipe
2 = Pipe
2= Pipe

2 =Pipe
2 = Pipe
2 = Pipe
2 = Pipe

2= Pipe
2 = Pipe
1 = Channel
1 = Channel
2 =Pipe
2= Pipe

Pipe
Diameter or
Bottom width
of channel

uy

30
0.25

30
30
30

30
0.25

10
10
55
30
30

45
30

1.75
0.25

1.75
30

0.25

30
30

'S

30
30

Length of
Conveyance

Element (ft) .

0.1
0.1

700
0.1
0.1
0.1

1900
0.1
0.1

440
604
1290
0.1
0.1
460
785
01
1600
77
700
365
0.1

2784
0.1
900
0.1

0.1
0.1
1000
1020
0.1
0.1

Invert slope
of
Ceonveyance
Element
(fuft)

0.01
0.01

0.027
0.01
0.01
0.01

0.003
0.01
0.01

0.002
0.0025
0.005
0.01
0.01
0.007
0.007
0.01
0.025
0.013
0.02
0.005
0.01

0.007
0.01
0.005
0.01

Q.01
0.01
0.006
0.02
0.01
0.01

Channel's

Left-hand

side slope
(FtAt) :

o

o0 OoCOoCO

OO POCOROCOCRR

o o oo

o= == I S S e I '}

Channel's

Right-hand

side slope
(fi/ft) :

OO0 R0 DOQ [= =]

coorrbhocobhooo bR

o o oo

o0k oo

Manning's n
of
Conveyance
Element:

0.013
0.013

0.013
0.013
0.013
0.013
0.03
0.013
0.013

0.03
0.03
0.013
0.013
0.013
0.03
0.013
0.013
0.03
0.03
0.013
0.013
§.013

0.013
0.013
0.013
0.013

0.013
0.013
0.03
0.03
0.013
0.013

Depth of
channel in
feet when full
or the pipe
diameter :

30
0.25

30
30
30
52
30
0.25

8.5

5.5
30
30
3.18
4.5
30

1.75
0.25

1.75
30

0.25

30
30
3.43

30
30



Detention
Basin

Detention
Basin
Detention
Basin

Detention
Basin
Detention
Basin

Detention
Basin
Detention
Basin

Number of
pairs of
tabular

valuesifa

Detention

glement is

used:

10

10
11

10

10

Conveyance
Efement
Number:

16
15
450
10
850
650

777

29
555

888

878
444

333

225
30
800
1111

666

20
660
500

23
625
900

28

Next down
stream
Conveyance
Element
number:

555
566
5
9
555
29
2
0

4
111
28

0

3
17
21

18

333
29
15

7

13

666
222
77
444
20
444
15

Conveyance

-

Type of

Element:

2 =Pipe
2 = Pipe
2 = Pipe
2 = Pipe
2 = Pipe
2 = Pipe
= Channel
2 = Pipe

2 = Pipe
2 = Pipe
2 = Pipe

2 = Pipe

2 = Pipe
2 = Pipe
2 =Pipe

2 = Pipe

2 =Pipe
2 =Pipe
2="Fipe
2= Pipe

2 = Pipe

2 = Pipe
2 = Pipe
2 =Pipe
2=Pipe
2 = Pipe
2 = Pipe
2 = Pipe

Pipe
Diameter or
Bottom width
of channel

(ft)

5.5
5.5
30
2
30
30
10
025

9.03
9.5
0.25

0.25

7.3
30
0.25

0.25

30

6.5

30
0.25

0.25

30
6.85

30
30

Length of
Conveyance
Element (ft) :

709
500
0.1
270
0.1
0.1
780
0.1

1700
409
0.1

01

885
0.1
0.1

0.1

0.1
2430
0.1
0.1

0.1

1190
0.1
Q.1
466
Q.1
0.1
500

Invert slope
of
Genveyance
Element
(R/ft)

0.03
0.015
0.01
0.011
0.01
0.01
0.003
0.01

0.001
0.0053
0.01

0.01

0.005
0.01
0.01

0.01

0.01
0.0053
0.01
0.01

0.0

0.032
0.01
0.01

0.005
0.01
0.01

0.022

Channel's

Left-hand

side slope
(FLt) :

o RRoCcOoOO OO0

o oo

o o 0o

(=]

o CcC OO o000

Channel's

Right-hand

side slope
(ftft)

[ A B B s I o B = e ]

o oo

== Y = I e B o [=] oo

=]

o000 0000

Manning's n
of
Conveyance
Element:

0.013
0.013
0.013
0.013
0.013
0.013
0.03
0.013

0.013
0.013
0.013

0.013

0.013
0.013
0.013

0.013

0.013
0.013
0.013
0.013

0.013

0.013
0.013
0.013
0.013
0.013
0.013
0.013

Depth of
channel in
feet when full
or the pipe
diameter :

55
5.5
30

30
30
512
0.25

9.03
2.5
0.25

0.25

7.3
30
0.25

0.25

30

6.5

30
025

0.25

30
6.85

30
30



URBAN DRATIMAGE STORM WATER MANMAGEMENT MODEL -
REVISED BY UNIVERSITY OF COLORADO AT DENVER

Wit ENTRY MADE TG RUNOFF MOREL ***

windmill_swMM_sot

32 BIT VERSION 1998

New SwvM 2000 Type 0 Meodel Module (Version 1.0.1363.13842)

& new SwMM 2000 System

ONUMBER OF TIME STEPS

99
DINTEGRATION TIME INTERVAL (MINUTES},

5.00

25.0 PERCENT OF IMPERVIOUS AREA WAS ZERO DETENTION DEPTH
1

New SwMd 2000 Type O Model Hodule (version 1.0.1363.13642)

A new SwMM 2000 System
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427.

2
233.
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81.
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15.
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i7.
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10.
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31.
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New SWMM 2000 Type O Model Module (Version 1.0.1363.13642)

A new SwWMM 2000 System

INVERT
GUTTER

S1LOPE
NUMBER

{FT/FT)

WIDTH
STDE SLOPES OVERBANK/SURCHARGE
GUTTER NDP NP OR DIAM LENGTH
HORIZ TO VERT  MANNENG DEPTH K
CONNECTEON {FT) (FT)
[ ] N (FT
2 Q 4 BIPE 30.0 0,
.0 .0 013 30.00 0
10 9 PIPE o .3 0.
RESERVOIR STORAGE IN ACRE-FEET V5 SPILLWAY QUTFLOW
.0 .0 . 7.4 4.1 G-
12.8 3.6 14.8 11.0 16,5
. 13.1 16.0 19.5 18.7 20.%
358 Z PIPE 5.0 700.
L0213 5.00 0
1111 0 2 PIPE 30.0 0.
. .013 30,00 Q
5 0 2 PIPE 30.0 0.
.0 .0 .013 30.00 Q
30 0 2 PIPE 3C¢.0 ¢.
0 .0 L013 30.00 0
777 L) 1 LHARNEL 2.0 1904,
4.0 4.0 030 5.20
¢ a PIPE 30.0 a.
0 .0 Q13 30.00 [+
27 7 2 PIPE 3 0.
0 4 .01 .25 _
RESERVOIR STORAGE IN ACRE-FEET VS SPILLWAY DUTFLgﬁ
17.8 8.8 20.5 4.6 22.9
20.1 25.1
1 1 CHANNEL 10.0 440,
4.0 4.0 .030 .50 0
888 1] 1 CHANNEL 9.0 504,
4.0 4.0 .030 6.00
1111 o 2 PIPE 5.5 1290,

Page &

.0 .0 .0
14 0 2 PEPE 30.0 0.
.0 .8 .013 3.00
1313 1) 2 PIFE 30.0 0.
» s 013 30.00¢
11 o CHANNEL 5.0 460.
4,0 4.0 030 3.18 13
D PIPE 4,5 785.
.0 .0 ,013 4,50
925 [+] PIPE 30.49 0.
0 Q13 30.00 0
777 o] 1 CHANNEL 3.0 1600.
4.0 4.0 030 2.00 1}
B 4] 1 CHANNE L. 2.0 770.
4.0 4.0 @30 2.00 a
26 ¢ 2 PIFE 2.0 700.
0 L 013 2.00
333 0 2 PIFE 1.B 353,
G 0 L0123 1.75 ]
31 2 PIPE .3 0.
i 0 Q13 .25 4]
RESERVOIR STORAGE IN ACRE-FEET VS SPILLWAY OUTFLGW
. B 6.1 3.8 12.3 5.3
.5 25.2 7.5 31.8 8.4
113 38.8 9.2 45.9 10,0 53.2 10.7
28 Q 2 PIFE 1.8 2784.
i) . .013 1.75 ¢] -
7 0 2 FIPE 30.0 0.
-0 013 30.00 [¢]
20 u] 2 FIFE 3.9 a00.
.0 . L0132 3.00 0
23 0 2 FIFE .3 a.
0 Q 013 4 o
RESERVOIR STORAGE IN ACRE-FEET VS SPILLWAY DUTFLOW
. B 2, 93.4 5.5 132.1
16l.7 1l.4  136.8 4.5 208.8
i7.7  22B.7 21.0 247.1 24.4  264.1
280.2
a0 2 FIPE 30.0 0.
.a .0 013 30.00
16 ¢ 2 PIPE 30.0 0.
.0 -0 .013 30.00
666 1 CHANNEL 6.0 1008.
4.0 4.0 .030 3.43
12 1] 1 CHANNEL, 4.0 1020,
4.0 4.0 .030 2.00 1]
1010 0 2 PIFE 0.0 o.
.0 .8 .013 30.00 1]
555 Qg 2 PIPE 30.0 Q.
.0 .0 013 30.00 1}
355 0 2 PIPE 5.5 704,
.0 .0 LOL3 5.50 a
666 0 2z PIPE 5.5 500.
2 .0 ,013 5.50 ]
H 0 PIFE 3c.4a g.
.0 .0 ,013 35.00 Q
9 0 2 PIPE 2.9 278,
0 0 .013 2.00 ]
555 0 2 PIPE 0.0 g,
.0 0 013 30.00 1]
29 0 PIPE 0.0 0.
.0 0 ,013 30.00 0
o 1 CHANNEL, 0.0 7B0.
4.0 A .030 5.12 0
10 2 PIPE .3 Q.
Fage 10

windmi11_swHM, sot
13 5.50




0100

8.1
27.3
5
0010
28
0053
558
0100
4.7
7E.8
.0100

12.0

39.1
4
.0050
875
.Q100
.01C0

20.5

66,2
323

+0100

15.5

923
.6100

0
0053
+0100

111
L0300
6.3
566
-0180
25.7
81.6
20
.0320
660
0100
SQ0
L0100

windmill_ smgﬂM.sot

.0 0
RESERVOIR STORAGE IN ACRE-FEET WS SPItLWAY OUTFicw
0 2.6 109.8 5.3 155.3
190.2 1.0 219 & 14.0  245,5
17,2 269.0 20,5  290.5 23.8 3106
329.4
13 2 PIPE 9.0 1700.
R .0 L0313 9.03
111 o 2 PIPE 9.8 409.
.0 .0 013 9.50
o 28 o PIFE .3 0.
RESERVOIR STORAGE IN ACRE-FEET VS SPILLWAY ouTFLaw
.0 .Q 1 8.5 16.3 .0
4.7 33.3 16 9 42.1 g8.9
1.8 20.8 SD b 22.4 69,3 24.0
25.4
1l 2 PIPE -3 C.
.0 .013 25
RESERVOIR STORAGE IN ACRE-FEET VS SPILLWAY OUTFLOW
.0 0 . . 7.9  127.9
156.6 16.2 180.8 20,6 202.2
25.0 221.5 29.6 239.2 34,2 235.7
270.8 43.9  28B5.9
3 o] 2 PIPE 7.3 895,
- -0 013 “
17 2 PIPE 30.¢ 0.
Q .0 013 30.
21 10 2 BIPE .3 0.
4] .0 01 .25
RESERVOIR STORAGE IN ACRE-FEET VS SPILLWAY DQUTFLOW
N 6.7 3.6 13.5 13.6
16.7 27.7 19 3 35.0 21.6
42.5 23.6 50.2 25.5 50.5 27.3
28.9
o 1B o PIPE .3 0.
RESERVOIR STORAGE IN ACRE-FEET WS SPILLWAY OUTFLOW
0 5.0 3.8 10.2 5.3
6.5 20.49 7. s 26.5 8.4
32.2° 9.2 38.1 0.0
333 4] 2 PIPE 0.9 0.
.0 0 .Q13 3
29 2 PIPE 6.5 2430,
.a -0 .013 6.50
s 2 PIPE 30.0 a.
.0 013 30.00 0
7 2 PIPE .3 0.
.0 .0 Q13 [
RESERVOTR STORAGE IN ACRE-FEET VS SPILLWAY CUTFLOW
.0 .0 2.0 7.4 4.1 10.4
1z.8 8.6 1l4.8 1.0 16,5
13.4 18.1 16.0 19.5 18.7 20.9
13 10 PI i a.
.0 L0313
RESEnuoIR STORAGE IN ACRE-FECT VS SPILLWAY SUTFLGW
0 11.5 16, .
20.0 34.6 23 1 43.6 25.8
28.2 62.3 30.5 71.8 32.8
-6 o6 0
2 PIPE 3.0 1190,
.0222 6013 '
2 PIFE 0.0 a.
.0??? Nl 6013 go.uq
PIPE 6.8 a,
. Re] .013 6.85
Page 11

wlndm11]_SWMM sot

23 444 0 PIPE
0050 0 .0 013 . 0
625 20 0 2 PIPE
0304 -0 .0 013 30. o]
904 444 ¢} 2 PLPE
0304 -0 -0 , 013 30.00 1]
28 15 2 PIPE
L0220 .0 4.00 0

] .013
gTOTAL NUMBER OF GUTTERS/PIPES, 60

New SwMM 2080 Type O Model Module (vVersion 1.0.1363.13642)

A new SwMM 2000 Swstem

ARRANGEMENT OF SUBCATCHMENTS AND SUTTERS/PIRES

GUTTER
TRIBUTARY SUSAREA
i 2 0
¢ 0 0o 9 ‘@ o
z 400 3
0 0 o o 0
3 4 0
¢ o o o 8 0
4 Fi 5
6 o 0 o0 0 0
5 450 ©
0 o & 0o B o
? 431 1111
o ¢ 0 0 o o
8 13
o o 9o 2 0 g
o 10 1]
6 0 0 o0 o o
10 1010 b
¢ 0 o o ¢ O
1 12 0
[/ S T T R
130
o o o0 0 "o o
666 0
o o o o o B
14 70 ¢
g6 0 0o o o o0
15 800 28
0 0 o g ¢ o

TRIBUTARY GUTTER/PIPE

D.

A (AC)

1) Q
384.0

0 ]
384.0

Q o
268.8
0 ]
268.8
a 0
83.2
0 Q
185.6
0 v}
121.6

0
83.2

6.0
30.0
30.0

4.0

4686,

500.




52

55

16

17
o

i3
1]

20
o

21
1]

23

i
D

550

750
o0 ¢
875 o0
0 0 o
333 D
o o o

21 625
44 0
0o o o
1M1 ©
o e ©
270
o o
1313 0
¢ 0 ¢
18 555
[
650 30
00
685 675
6 ¢ 0
22 0
0
29 0
o 0 ¢
66¢ O
6 90 o
31 925
¢ 0
8 0
23 0D
¢ 0
a 1}
¢ 0
o 0
o o
o 0
¢ 0
o 0
o 0
0 0

windmil1_sSwWMM.sot

0

¢ Q
o Q
o i3
o Q

0 a
a 0

¢ 0
0 0

0 0
0 o
0 o
o o
1] 4]
o 0
i 0
Y] 0
4] 0
1] 0
0 0
L] 0
0 4]
0 o
0 1]
0 0
s o
0 L]
0 a
0 0

0 0
0 ]
.0 a
0 4]
0 1]
0 0

o a
0 1}

4 4]
0 ]

4 4]
0 ]

0 0
§ 0

0 0

Page 13

1]

o Q
556.8
o 0
243.2
0 o
128.0
0
138.4
0 4
243.2
0 0
185.4
0 0
307.2
¢ 0
115.2

) 0
2BB.0

N
[rY) i
~ 10
NO OO OO ;e NG

56

Y

65

65

&7

68

70

72

75

B0

B2

a5

87

99

92

g5

i ndmi T1_SWhlM, S0T

551 6 0 G 0 © 0 0 O
4 0 O © 6 4 © 0 0 3B.4
555 17 85 16 80 0 0 0 0
a6 0 @ 0 0 0o 0 0 249.5
60D o ¢ & 0 @ 0o o 0
g o 6 0 4 0 0 0 0 384
625 g B &6 0 0 O 0 90
o 0 o 0 0 ¢ 0 ¢ g 1%z
850 b @ 0 o _ 0 & @ 0
0o 0 O @ © 0 © 0 0 115.2
650 ¢ 0 _ 0 @ _ O 0 _ o 0
6 6 © o @& 0 ¢ 0 0 198.4
666 4 15 20 4 6 0 00
0 ¥] o o o 1] [} o a 1011,2
&75 0 o o o B _ 0 U0 D
0o 8 © © 6 O 0O 0 ¢ 70.4
g8S 6 6 o o 0 _ 0 @ o
o @& 0 ¢ o0 © © 0 0 57,6
700 ¢ o 0 © o 0 a o
0o 6 o ¢ 0 ¢ 0 0 0 70.4
725 4 © 0o ©0 @8 0 © @
o0 O 6 8 8 6 o0 0 121.6
759 ¢ © O © @ O & O
D0 & 0 @8 o6 © 0 640
7iT 11 26 500 o a 0 0 1]
o e o 6 o a o o o 1382.4
800 ¢ o o © o 0 0 _ 0
a & @ o 0 © 0 0 768
825 6 0 a o0 o © 0 ¢
e 6 o0 o & o © 0o 0 12.8
350 a 0 o o0 ©o 0 o @
& o o 0 @& 6 6 D 0  B3.2
375 8 o 0o © o 0o € g
¢ 0 o o 0 ¢ 0 0 89.5
888 1. ¢ 0 ¢ o 4 ©o 0
¢ ¢ 0 b 0o © ©0 0 0 3840
900 6 0o o0 © 0 0 _ © o
9 0 0 0 & & 0 9  44.8
925 850 0 0 O _ 0 0 ¢ Q@
0 9 o o 0 0 0 1088
950 e 6 0 0 0 0 0 0
6 0o @ o o @ © 0 0 76.
o

910 . 550 0 o 1] 0 i
1] 0 0 0




windmill_SwMM.sot windmiTI_SuMM.sot

1111 6O g o a 0 I+ 0 1 1] Q 3 512. 4.0 2 20,
0 i} 0 o 0 0 | 4] 0 160.0 400 458, 2.5 2 135,
1313 24, .3 17.2 3 50,
1313 725 o] [¢] 0 0 g 0 o D ¢ 13 29, 8] 8 15,
4] 13 0 1} 0 0 0 0 0 121.6 2 973, 5.4 2 20,
27 24, 1.3 3 350,
12 29 1.0 8 15.
] 1 971. 5.8 2 20,
New SwMM 2000 Type O Model Module (Version 1.0.1363.13642) Sgg Sgg. G.E 1 % gg.
A new Swvs 2000 sSystem 1L 29, 1.4 8 15,
888 249, .3 32.3 2 45.
777 298, .3 21.7 2 55,
525 123, 1.4 2 15,
Y pEAK FLOWS, STAGES AND STORAGES OF GUTTERS AND DETENTION DAMS %¥#
CONVEYANCE ~ PEAK STAGE STORAGE TIME
ELEMENT (CF5)} (FT) CAC~FT) (HR/MIND
8725 232. 1.8 2 20.
685 177 1.6 Z Is.
550 333 2.2 2 15.
30 395 5.6 Z 20.
650 531 2.7 2 15,
660 913 3.5 2 15.
1910 19 .3 15.5 3 14.
29 895 6.7 2 15,
as0 363 2.3 2 15,
222 11 .3 56.1 6 10.
10 19. 1.4 3 10.
111 275 | 26.8 2 40.
750 272. 2.0 2 20.
875 419, 2.4 2 15,
925 515. 2.7 2 15,
31 il. 1.4 6 10.
g 19. .9 3 15.
551 186. 1.7 2 1s.
900 210. 1.8 2 15,
23 275 4.5 2 40,
850 413, 2.4 2 15,
16 272. 2.6 2 20,
825 63. 1.0 2 15.
17 416. 4.0 2 15.
333 10. .3 35.2 g 15.
8 196. 3.8 2 15.
600 1Bl 1.6 2 15.
444 28 .3 61.3 & 1o.
5§55 Z5. .3 73.3 & 15,
18 10. 1.1 8 15.
450 4090, 2.4 2 15
1111 22. .3 21.5 6 15.
451 121, 1.4 2 15,
825 94. 1.2 2 15,
21 28. 1.7 6 15.
28 34. 1.1 G 20,
saa 359 2.3 2 15,
700 255. 1.9 2 15.
R i
N . 2 15,
20 105 2.2 2 15,
5 381 4.2 2 15.
14 241, 2.7 2 15,
4 516. 6.1 2 135,
725 291, 2.1 2 20.
€66 .3 56.2 g 15.

Page 15 Page 16
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SWMM Input for Big Johnson

7 JNow SWHM 2000 Type 0 Modsi Module (Version | |
Job Sub-Tills mas 80 characters) - - [& new SwHM 2000 System —

Job Title [rﬁa:-: &0 cﬁarau:ter.&;]-'.

Mumber. of time-steﬁs to be calc:ulated;_' :_.

Hour of start of stotm; * .-

Minute of start af storm: RN

{ [ tntegration period min}

| Check thiz boy to create a prifted © .
} summary of peak flows and stages ™~ . v
€ || atend of outpuk: : Dl T

q ‘

UDSWM Conveyance
Element Number

CUHP Sub-catchment Draining This

Number; Subcalchment:
10 100
15 150
21 215
22 225
25 250
27 270
29 275
30 300
20 200
26 260



Detention Basin

Detention Basin

Detention Basin

Detention Basin

Detenticn Basin

Detention Basin

Detention Basin

Number of pairs of
tabular values

(NDP) I Detention Element

is used:
10

10

10

Number:

1700
6
270
2
1400
11

8
1250
150
9

4
1900
215
250
1500
225
300
12
200
100
260
1100
10

5

1
275
1200

Conveyance Next down stream  Type of
Conveyance
Element number:  Element:

12 2 = Fipe
2 2 =Pipe
10 2 = Pipe
0 2 = Pipe
1 2 = Pipe
1700 2 = Pipe
1500 1 = Channel
4 2 = Pipe
1400 2 = Pipe
12 2 = Pipe
1200 2 = Pipe
9 2 = Pipe
1200 2 = Pipe
1700 2 = Pipe
7 2 = Pipe
5 2 = Pipe
0 2 = Pipe
B 2 = Pipe
1500 2 = Pipe
1100 2 = Pipe
11 2 = Pipe
0 2 = Pipe
1700 2 = Fipe
1250 2 = Pipe
1100 1 = Channe!
1900 2 = Pipe
3 2 =Pipe
2 2 = Pipe
6 1 = Channei

Pipe Diameter

or Bottom
width of

channel {ft)

0.25
2.75
3e
30
0.28
4.5
4
0.25
30
1.5
1.5
0.25
30
30
0.25
30
30
2.5
30
30
30
0.25
5

3

2

30
0.25
1.75
5

Length of

Conveyance

Element (ft) :
0.1
285
0.1
0.1
0.1
434
805
0.1
0.1
450
297
0.1
0.1
0.1
0.1
0.1
0.1
379
0.1
0.1
0.1
0.1
393
723
310
0.1
0.1
109
504

Invert slope of

Conveyance

Element (fi/)
0.01

0.005
0.01
0.01
0.01

0.0098

0.008
0.01
0.01

0.059

0.0357
0.01
0.01
0.01
0.01
0.01
0.01

0.026
0.01
0.01
0.04
0.01

0.0225

0.025

0.025
0.01
0.01
0.07

0.019

Channel's Left-hand Channel's Right-hand Conveyance

side slope (ft/ft)

POO0OOCOMRODOCODOO0OOCCODOO0ODOCOO0DOCOOPPODDOOOO

side slope (/) :

hboOOMROODCOODOOOCDOOOCOO0DCODOMDDODOO

Manning's n of

Element:

0.013

Depth of

channel in feet
when full or the
pipe diameter :

0.25

275

30

30

0.25

4.5

2

0.25

30

15

15

0.25

30

30

0.25

30

30

25

30

30

30

0.25

5

3

2

30

0.25

1.75

0.91



URBAN DRAINAGE STORM WATER MANAGEMENT MODEL -
REVISER BY UNXVERSITY OF COLORADO AT DENVER

##h ENTRY MADE TO RUNOFF MODEL **

Biglohnson_SwMM. sot.

32 BIT VERSION X988

New SwMM 2000 Type O model Module (version 1.0.1363.13642)

A new SWMM 2040 System

DNUMBER OF TIME STEFS

DENTEGRATION TIME INTERVA

9

9
L (MINUTES),

5.00

125.0 PERCENT OF IMPERVIOUS AREA MAS ZERQ DETEWTION DEPTH

New Swid 2000 Type O Model Module (Wersion 1.0.1363.13642)

A hew SwsM 2000 system

HYDROGRAPHS FROM CUMPF MODEL ARE LISTED FOR THE FOLLOWING

TIME{HR/MIND
29 (He/ 30
6 o,
o. 0.
o5,
0. 0.
0 10.
0. .
0 1s.

0. 0.
c 20.

0. B.
o 25,

0. 0.
0 30.

0. 0.
o 35,

0. 0.
0 40.

2. 0.
0 45,

3. .
¢ 50.

3. a.

0

20

15

0.

26

21

22

25

2.

10 SUBCATCHMENTS
27

°.

g.

31,
B3.
79.
a3,
93.
3.
69.
39,
23.
15,

i0.

0,
ies.
is1.

10,
299,

15,
135.

20,
273.

25,
1498.

30.
154,

35,
107.

40.
79.

0.
40,

56.
116,

77.
21Z.

94,
305,

107.
388.

93,
428.

76.
425,

62.
383.

51,
356.

43.
324.

Biglohnson _SWHM.spot

6.
128.

78.
180,

87.
i74.

9z.
81,

493.
181.

G3.
134,

38,
6.

23.
39,

14,
26G.

20,

1.

1.

15.

49,

B2.

104,

120,

132.

108.

7a.

38.

a4

31.

Fage 2

3.

28.

50.

7.

B7.

8z,

3.

£9.

38,

22,

14,

10.

10.

10.

10.

10.

12.

15.

16,

18.

2L.

21.

89.

195.

261.

269.

273.

204,

101.

5B.

41.

33.

89.

183.

251.

300.

338.

273.

198.

144,

107.

7%.




36

29.

268.

22.
24G.

15.
216.

10.
194,

G.
176,

2.
159.

2.
143.

2.
129.

z.
117,

0.
103.
95.

‘297,

BigTohnson_SWMM, sot

10.
20.

9

8.
16.

" 8.

22.

15.

10.

30.

28.

24,

22,

22.

22.

21.

20.

18.

18.

17.

17.

17.

17.

17.

17.

7.

7.

1€.

14.

14.

ag.

43.

32.

21.

i3.

gigichnson_swMM.sot

2. 4,
9.

2. 4
g.

Z. 4
9.

2. 4
9.

2 4,
9.

2 4,
9.

2 4.
.

2 4.
9.

s 4.
9.

2 4,
9.

Z. 4
a,

F 4
a,

Zz. 4
a,

2. 4
a.

2. ]
g,

2. 4.
o,

2 4.
3.

2. 3.
9.

i 3.
B.

0. 1.
3.

D G
0.

Page 4

13,

13.

13.

3.

13.

13.

13.

13.

13.

13.

13,

13.

13.

13.

13.

13.

13.

13.




Biglohnson_swHM.sot
New SwMM 2000 Type 0 Model Module (version 1.0.1363.13642)
A new SwMM 2000 System

WIDTH
INVERT SEDE SLOPES OVERBANK/SURCHARGE
GUTTER GUTTER NDP NP OR DIAM LENGTH
SLOPE HOREZ TO WERT  MANNING DEPTH K
NUMBER CONNECTION (FT) (FT)
{FT/FT} L R N F)
1700 12 10 z PIPE .3 0.
0100 .0 0 013
RESERVOIR STORAGE IN ACRE-FEET WS SPILLWAY CUTFLOW
+0 .0 3.9 6.6 - 23.5
12.0 28.8 16.3 33.2 20.7 37.1
25.3 4Q.7 30.¢ 43.9 34.9 47.0
39.8 49,3
3 2 o 2 PIPE 2.8 2BS.
L0030 .0 .0 .013 2.75
270 10 L] 2 PIPE 0.0 a.
0100 .0 .0 .13 39.00
2 s} o 2 PIPE 3.0 0.
L0100 -0 .0 013 30.00 0
L 1100 o 1 CHANNEL 2.0 310.
0250 4.0 4.0 030 Z2.00 0
31400 1 a 2 PIPE .3 a.
-0100 -0 Q .013 .25 [}
RESERVOIR STORAGE IN ACRE-FEET VS SPILLWAY QUTFLOW
2 .0 4 9.6 .B 120
1.3 i5.7 1.8 18.1 2.4 20.2
3.0 22.2 3.7 23.9
11 1700 [ 2 PIFE 4.5 434
.00SE -0 .0 -013 4.50 3]
B 1500 1} 1 CHANNEL 4.0 805,
QDB 4.0 4.9 .030 2.00 ¢
1250 4 ] 2 PIPE .3 Q.
.01 .0 .0 .03 .25 g
RESERVOIR STORAGE IN ACRE-FEET WS SPILLWAY GUTFLOW
.0 N .3 6.9 n-3 9.7
1.6 11.%9 1.4 13.7 1.9 15.3
2.4 i6.8 3.0 ig.2 3.6 19.4
150 1400 0 2 PIPE 30.0 0.
0100 .0 .0 .013 30.00 Q
9 12 2} 2 PIPE 1.5 450,
.0590 N 0 .013 1.50 g
260 11 o 2 PIPE 30.0 0.
0100 .0 .0 .613 36.00 0
1900 Q 5 2 PIPE .3 o.
0100 0 .0 013 .25 0
RESERVOIR STORAGE IN ACREiFEET gsssP:Lmev OUTFLO?
1.1 6.7 1.6 7.7 2.1 8.6
2.6 9.4 3.2 10.2 3.8 1c.9
215 1200 0 H PIPE 30.0 0.
0100 .0 .0 ,013 30.00
250 1700 Q 2 PIPE 30.0 0.
0100 .0 0 .013 30.00 [t}
1500 7 kL] 2 PIPE .3 0.
L0100 .0 .0 1]

.013 .25
RESERVOIR STORAGE IN ACRE-FEET V5 SPILLWAY OUTFLOW
-0 .0 9 13.3 11.8 18.8

Page 5

87 glohnson_SWMM. sot
. 30.59 23.8

18.1 23.1 24.4 26.6
37.6 2.6 44.4 35.2 51.3 7B
58.5 39.9
225 o 2 PIPE 0.0 @.
0100 1] 0 -013 30.00 0
300 0 1 2 PIPE 30.0 0.
L0100 ] A LOL3 30.00 ¢
12 g 0 2 PTPE 2.5 374%.
0260 .0 0 013 2.50 ¢
it 1100 PIPE 30.0 ¢.
0160 .0 0 013 30.00 0
200 1500 0 2 PLPE 30.0 1
0160 .0 0 013 30.00 0
1160 0 7 2 PIPE .3 .
0140 4 A0 .013 .25 )
RESERVOIR STORAGE IN ACRE-FEET VS5 SPILLWAY DUTFLOW
. N .6 0.6 1.3 29.2
2.0 535.7 2.7 41.2 3.6
4.5 50.5
1700 Z PIPE 5.0 291,
L0225 .0 .0 .013 5.00 4
5 1250 o 2 PIPE 3.0 723,
0250 .0 .0 013 3.00 D
1200 2 FIPE L5 297,
L0357 .0 .0 013 1.50 L]
275 1900 +] 2 PIFE 30.0 0.
L0100 .0 .0 .013 .00 0
1200 3 10 2 PIPE .3 0.
L0100 0 .0 013 .25 0
KESERVOZR STORAGE IN ACRE-FEET VS SPILLWAY OQUTFLOW
0 .0 .G 15.1 . 21.3
2.1 26.1 2.6 30.1 3.1 33,7
3.7 36.9 4.2 324 4.8 42.6
5.3 45.2
3 o 2 PIPE 1.8 105,
0700 il .Q 013 1.75 0
7 ] o i CHANNEL 5.0 504,
0190 4.0 4.0 030 .SL Q
RTQTAL NUMBER OF GUTTERS/PIPES, 29
New SWMM 2000 Type O Madel Module (version 1.0.1363.13642})
A newW SwMM 2000 System
ARRANGEMENT OF SUBCATCHMENTS AND GUTTERS/PIFES
GUTTER TRIBUTARY GUTTER/PLFE
TRIBUTARY SUBAREA D.A. (AC)
1 1400 a o ¢ 0 43 0 ] o]
o) 1 a 0 Q 0 o 4] o a 19.2
2 - 3 a o 0 0 g Q Q
o] a o] 0 o [+} 0 0 4] o 492.8
3 1200 Q [ D o] 0 Q 4]
4] 1} a 0 [+ o 0 4] o 51.2
L]

4 1250 o o 0 i) 0 a a
a 0 0




15

20

21

22

25

26

27

29

30

Biglohnson_sSwMM. soT
0 0 1) 0 0

0

Q

0

]

1]
15.2

0 ]
44L1.6

0 4
441.6

¢ 0
204.8

0 0
19.2

0 0
89.6
0 ¢
3B.4

0 ¢
204.8
0

W
(3]

[
2
oD NG oo

4]

4]
236.

= o3 w w = Lav)
. bl A S -
o oo no oo he 0o No oo

o
w

0
51,2

1500 8 200
a 0 4] 0 ¢ ¢ 0 0

1708 11 250 19 a LU a
[¢] a 1 o 0 ] 0 a [t}

1300 275 0 o a G 0
0 1] 0 1} 1] [H ) 0 0 o

New SwwM 2000 Type O Model Module (version 1.0.1363.13642)

A new SwMM 2000 system

*EE PEAK FLOWS, STAGES AND STORAGES OF GUTTERS AND DETENTION DAMS Tr&t

CONVEYANCE PEAK STAGE S5TORAGE
ELEMENT {CFs) (FT) (AC-FT)
275 93. 1.2
270 335, 2.2
260 181, 1.6
1500 11, .3 3.8
10 331. 3.5
250 273. 2.0
11 151. 3.4
225 93, 1.2
a 1i. .7
1700 4B, .3 33.9
5 93 2.2
12 57- 1.8
1250 19 .3 3.2
200 LFEER 2.5
B 7. .4
150 93, 1.2
4 1. 1.2
215 132. i.4
1500 38. .3 50.9
1400 22. -3 3.1
1200 42. -3 a.7
7 38, .9
L 157. 1.3
1 22, -8
3 42, 1.5
g 38. 2.3
1100 48, .3 3.0
300 335, 2.2
2 71, i
page 8

Biglchason_swaM, sot
[ 0 Iy

Ak N N D3 Bt B B0 I I B0 R P P L P P LG L P2 I I R P R R

441.6

0 o
185.6

TIME
CHR/MIND




WATER QUALITY CAPTURE VOLUME (WQCV) CALCULATIONS
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APPENDIX G

Water Quality Capture Volume (WQCV)
Calculations

DEN/T122004001.00C



Computation of Water Quality Capture Volumes for Each Sub Basin

WAQCY 5= 0.91 F- 1,18 + 0781

Required Storage =

[WQCWV/12] *Area
Sub-Basin Area (mi%) Area{ac.) |Imperviousness WQGY 40 in )(Watershed Reqwrzzﬁé%torage
Windmill Gulch
950 0.12 77 1.00 0.50 32
925 0.05 32 1.00 0.50 1.3
900 0.07 45 0.66 0.26 1.0
875 0.14 90 0.94 0.44 3.3
850 0.13 83 1.00 0.50 3.5
825 0.02 13 1.00 0.50 0.5
800 0.12 77 0.72 0.28 1.8
750 0.1 64 0.82 0.34 1.8
725 0.19 122 0.09 0.06 0.6
700 0.1 70 0.18 0.1 0.6
685 .09 58 0.21 0.12 0.6
675 0.1 70 0.46 0.20 1.1
660 0.31 198 0.93 0.43 71
650 G.18 115 0.70 0.28 26
625 0.03 19 0.76 0.30 0.5
600 0.06 38 072 0.28 0.9
551 0.06 38 0.79 0.32 1.0
550 013 83 0.47 0.20 1.4
525 0.05 32 0.27 0.14 0.4
500 0.39 250 0.31 0.15 3.2
451 0.04 26 0.83 0.35 07
450 0.13 83 0.74 0.29 2.0
400 0.18 115 0.52 0.21 2.0
Big Johnson
100 0.05 32 0.17 0.10 0.3
150 0.03 19 0.91 0.41 0.7
200 0.37 237 0.09 0.06 1.2
215 0.05 32 0.34 0.16 04
225 0.03 19 0.88 0.39 0.6
250 0.09 38 0.96 0.46 1.5
260 0.06 45 0.96 0.46 1.7
270 0.14 45 0.99 0.49 1.8
275 0.03 19 0.96 0.46 07
300 0.14 90 0.02 0.02 6.1




Windmill Gulch Detention Ponds-Water Quality Capture Volumes

Detention 1 Detention 2 Detention 3 Detention 4 Detention 5
. Storags . Storage . Slorage . Slorage . Storage
Basin (AF) Basin (AF) Basin (AF) Basin (AF) Basin {AF)
675 1.1 660 7.i 950 3.2 900 1.0 B75 3.3
685 0.8 7.1 925 1.3 650 28 850 3.5
1.7 4.5 675 1.1 825 [+1
*1.2/2= 4.3 685 0.6 50 1.8
.22= 1.0 .22= 27 53 2.1
1.22= 32 *i.2f2= 5.5
Detention 6 Detention 7 Detention 8 Detention 10 Detention 11
. Storage . Storage . Slorage . Slorage . Storage
Basin {AF) Basin (AF) Basin (AF) Basin (AF) Basin (AF)
675 1.1 500 3.2 550 14 550 1.4 551 1.0
685 0.6 675 1.1 551 1.0 600 09
660 7.1 665.0 0.6 600 0.9 *.22= 08 550 14
950 3.2 660 7.1 850 14 33
925 3.2 950 32 451 0.7
900 1.0 925 13 450 20 M22= 2.0
B850 2.6 200 1.0 400 2.0
875 3.3 B50 26 9.4
850 3.5 875 3.3
825 0.5 B50¢ 3.5 *1.2/2= 5.6 Detention 13
750 1.8 825 05 Basin St‘;\rsge
800 1.8 750 18 725 0.6
625 0.5 BOG 18
700 0.8 625 0.5 *1.2f2= 0.4
30.8 725 0.6
700 0.6
M.22= 185 27
*1.2/2= 19.6

Notes: 1. Water quality capfure volumes shown here include all tributary sub-basins upstream of each pond, per the Drainage
Criteria Manual.
2. Volumes are mulliplied by 1.2 fo allow additional volume for sadimentation. Volumes are then divided by 2. Resultant
volume is added to the peak water quantity detention needed for each pond for the 1{0-year, 24-hour storm. This is in
accordance with common engineering praclics, sinca it is very unlikely that a storm which genarates water qualily capiure
volume and the 100-year storm will occur conseculively.

Big Johnson Detention Ponds-Water Quality Capture Volumes

|Betention 108 Detantion 250 Detentlon 200 Detention 400 Detention 500
. Sterage " Slorage - Sforage . Slorage . Storage
Basin (AF) Basin (AF) Basin (AF) Basin {AF) Basin {AF)
i00 0.3 225 0.6 215 0.4 150 0.7 200 1.2
i50 0.7 0.6 225 0.6 250 1.5
1.0 1.0 *"1.22= 04 260 1.7
*1.2/2= 0.4 270 1.8
*1.2/2= 0.6 2= 06 275 0.7
6.9
*.2/2= 4.1
Detention 700 Detention 900 b
. Slorage . Storage
Basin (AF) Basin (AF)
250 1.5 275 07
260 1.7
3.2 *1.2/2= &4
"M22= 1.8

Notes: 1. Water guality capture volumes shown here include all tributary sub-basins upstream of each pond, per the Drainage
Criteria Manual,
2. Volumes are multipfied by 1.2 to allow additionaf volume for sedimentalion. Veolumes are then divided by 2, Resullant
volume is added to the peak water quantity detention needed for each pond for the 100-year, 24-hour storm. This is in
accordance with commen engineering practice, since it is very unlikely that a storm which generates water quality capiura
volume and the 100-year sterm will oceur consecutively.



Stage-Steraga-Discharga For Windmill Gulch Detention Faciliies

Detention Pond 1

Detention Pond 2

Detention Pond 3

Detention Pond 4

Updated D5/26/2005 6:18 PM

Elavalion Depth {it) A (ft2) A{ac) Starage (AF)
G044 0 115519 27 0.0
6045 1 118712 27 2.7 Wwacy
6046 2 123866 2.8 55 Storage
6047 3 128275 29 94
6048 4 132641 3.0 11.4
6049 5 137069 31 14.5
6050 5} 141554 3.2 17.7
6051 7 146080 34 21.0
6052 8 150689 3.5 244
6053 9 160056 3.7 28.0
6054 10 ib
Elevation Depth {ft) A {it2) Afac) = Slorage (AF)
6038 0 260108 6.0 I
6039 1 267265 6.1 8 WQCV
6040 2 274472 6.2 12 Slorage
6041 3 281747 85 19
6042 4 288080 &6 25
6043 5 296461 &8 32
6044 ] 303909 7.0 38
6045 7 311413 71 4%
6046 8 318971 73 53
6047 9 326508 75 €1
6048 10 334265 7.7 i
Elevation Depin {it) A [fi2) A(ac)  Slorage (AF)
G036 0 216805 8¢ 0
6037 1 222417 541 5 wacy
65038 2 228084 5.2 10 Siorage
6039 3 233816 54 18
6040 4 239638 55 21
601 5 245500 5.6 27
6042 6 261417 58 32
6043 7 257384 59 38
6044 8 263011 6.0 fb
Elevafign  Depth (i) A (f2) A(ac} Storage (AF)
6034 o 286404 6.6 0
6035 1 293782 6.7 7 wocy
8036 2 301252 [i%:] 13 Storage
6037 3 308769 74 20
6038 4 316340 73 28
6038 5 323968 74 35
6040 L] 331654 7.6 43
6041 7 339397 7.8 50
6042 8 347179 8.0 50.5
6043 b} 354896 8.1 66.2
6044 10 362875 83 1]

WG_All pond data xls

1,02
26.8

27.82

4.26

56.1

60.36

27

352

are

3.18
61.3

64.48



Stage-Storage-Discharge For YWindmiil Guleh Datention Facilities

Detention Pond 5

Detention Pond 6

Detention Pond 7

Updaled 05/26/2005 6:18 PM

Elevation Depth {ft} A (fi> A(ac) Slorage (AF)
6018 0 346756 80 4]
6018 1 356011 a2 8 WQCV
£020 2 363101 83 16 Storage
8021 3 370249 85 25
€022 4 377455 87 33
€023 & 384718 83 42
€024 % 362038 9.0 &1
8025 7 399415 9.2 60
€026 8 406850 93 69
€027 9 414343 9.5 79
€028 10 fb
Elevation Depth (ft} A (ft?) A(ac) __Slorage (AF}
€006 4] 357231 a2 0
€007 1 369691 8.5 8 waQcv
8008 2 376904 8.7 17 Storage
€009 3 384227 88 26
€010 4 3615652 2.0 35
€011 5 358868 92 44
€012 6 406351 93 53
€013 7 413874 9.5 82
€014 8 421459 9.68 72
8015 9 429044 9.85 B2
8018 10 436629 10.02 b
Elevation Depih (ft) A (fi2) A(ac) Storage (AF)
5805 a 148045 25 0
5896 1 115585 27 3 WQacv
5897 2 120259 28 5 Storage
5808 3 124990 29 8
5899 4 129778 3.0 11
5900 5 134623 341 14
5801 g 139468 3.2 17
5902 7 144313 3.3 20
5903 8 149158 3.4 24
5904 k| 154003 35 27

5,45
733

18.76

18.48

§6.2

7468

21.7

21.7

Water Quality Capture Valuma for Upstreamn Sub Basins is not included in this detention facility, due to
the location of the facilily relative to the runway. The construction of a water qualify capture vaolume
feature at this facility would detain water long enough to allow the establishment of vegetation. This
would attract waterfowl. The presence of waterfowl in this location increases the patential for incident
with planes landing or taking off frem runway 17R/35L, posing a safely risk. The water quality caplure
volume for developed areas fributary ta this detention pond is datained upstream within the system.

WG_All pond data.xls



Stage-Sterage-Discharge For Windmill Gulch Detention Faclliies

Detention Pond 8

Detention Pond 10

Detention Pond 11

Detention Pond 13

Updated 05/26/2006 6:18 PM

Elavation Depth {ft} A {ft?) A{ac) Storage {AF)
5025 D 184787 38 44
5826 1 172421 4.0 4 WwQev
5927 2 177005 4.1 8 Storage
5828 3 181647 4.2 12
5829 4 186346 4.3 16
5830 5 181103 4.4 21
594 6 195918 45 25
5032 7 200790 4.6 30
5933 8 205720 4.7 34
5834 2] 210707 48 L]
5935 i0 215752 50 ib
Elevation Dep# {fl} A {fi2} A{ac) Slorage {AF)
6020 0 84987 20 a
6021 1 §9109 20 2 WQcCy
6022 2 93289 21 4 Slorage
6023 3 47528 22 6
6024 4 101825 23 9
6025 5 106182 24 1
6026 3] 110586 25 13
6027 T 115070 26 16
6028 8 119602 27 19
6029 9 ib
Elevalion Depih {ity A {it2) Afac)  Slorage {AF)
5993 1] 92767 21 ]
5£894 1 46346 2.2 2 wacy
5985 2 89084 23 4 Slorage
5996 3 103682 24 7
5997 4 107438 25 9
5008 5 111255 26 12
5999 B 11511 26 14
6000 7 119066 a7 17
6001 8 1230860 28 20
6002 9 127368 28 23
10 it
Elevation Depih (it} A {fi2) A (ac) Slorage {AF)
5986 0 19449 04 0.0
5987 1 45796 1.1 07 wacy
5988 2 121977 28 27 Storage
5989 3 153684 35 5.8
5990 4 184356 4.5 9.8
59801 5 222298 51 14.6
5092 B 259648 6.0 201
5993 7 i

WG_Ali pond dala.xls

5.64
32,3

3794

084

15.5

16.34

1.88

21.5

23.48

0.36

ir.2

17.56



Stage - Storage for Big Johnson Detention Facilities

Pond

Elevation

100

200

2560

400

5937
5938
5939
5940
5941
5942
5943
5944

5907
5908
5909
5910
5911
5912
5913
5914
5915
5916
5917

5815
5916
5917
5918
5919
5920
5921
5922
5923
5924

5957
5958
5959
5860
5961
5962
5963
5864
5965

Depth

SOOENOG RN ~NO oW N -

O W~ wWwh

W~ DD WwN

Area !ftzi

25324
27575
29890
32270
34716
3r2z2v
39804

25434
28398
31414
34487
37613
40796
44033
47326
50674
54077

12304
14035
15740
17504
19322
21203
23126
25127
27183
29288

16347
18096
19906
21777
23706
256699
27751
20864
27812

Area Volume
acres AF
0.58
0.63 0.6
0.69 1.3
0.74 2.0
0.80 27
0.85 3.6
0.91 4.5
ib
0.58
0.65 0.6
0.72 1.3
0.79 2.1
0.86 2.6
0.94 341
1.01 3.7
1.09 4.2
1.16 4.8
1.24 5.3
b
0.28
0.32 0.3
0.36 0.6
0.40 1.0
0.44 1.4
0.49 1.8
0.53 24
0.58 3.0
0.62 3.6
0.67 b
0.38
0.42 0.4
0.46 0.8
0.50 1.3
0.54 1.8
0.59 24
0.64 3.0
0.69 3.7
0.64 ib

WQcCy
Storage

WQcCy
Storage

WQCV
Storage

WQCV
Storage

0.6
3.9
4.5

0.6
4.7
53

0.4
3.2
3.6

04
3.1
35



500

700

900

5814
5915
5916
5917
5918
5919
5920
5921
5922
5923
5924

5980
5891
5992
50993
5094
50895
hBY6
5897
5898
5999
6000

6014
6015
6016
6017
6018
6019
6020
6021
6022
6023

SOmNG O A WN SO0 ~N®E S WN -

O WO AN

251858
259827
266418
273046
279714
286419
293164
2989950
306774
313641

166035
171880
177787
183747
189766
195844
201979
208171
214423
220737

18880
20528
2250

24023
25852
27739
29684
31686
33746

578
5.96
6.11
6.26
6542
6.67
6.73
6.88
7.04
7.20

3.81
3.84
4.08
4.22
435
449
4.63
478
4.92
5.06

043
0.47
0.05
0.55
0.59
0.64
0.68
0.73
0.77

59
11.9
18.1
24.4
309
37.6
444
51.3
58.5

b

3.9
7.9
12.0
16.3
20.7
253
30.0
349
39.8

fb

0.5
0.7
1.0
1.6
22
2.9
3.6
4.3
b

wacy
Storage

WQCV
Storage

WQgCy
Storage

41
50.9
55.0

1.9
33.9
35.8

0.4
3.8
4.2



CONVEYANCE ELEMENT CALCULATIONS

>
T
T

@

3

o
>

I

/;




APPENDIXH

Conveyance Element Calculations
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Comparison of 2 hour to 24 hour runoff for Windmill Gulch

2hour 24 hour Flow to Use
Basin (CFS) {CFS) (CFS3)
400 870 - 458 458
450 375, 400 400
451 1221 121 121
500 472 648 648
525 85 123 123
550 260 333 333
551 179 186 186
600 162 181 181
625 87 94 94
650 534 531 534
660 1008 913 1008
675 171 232 232
685 116 177 177
700 170 255 255
725 185 291 291
750 231 272 272
800 361 359 361
825 63 63 63
850 432 413 432
875 382 419 419
a00 184 210 210
925 547 515 547

950 387 363 387




Conveyance Network Design Worksheet

Windmill Gulch North System (Tributary to Detention Basin 7)
Twa-hour |Element Tributary Flow(s} Flow From Model (Total Flow to be] Street Capacity | Street Flow | Element | Ground | Design Length {ft) Plpe Size Pipe |Box Size| Box Channel | Channel y Channel| Velosity |Comments ! Drop Structure Info {for grass-lined channel reaches)
Flow was {cfs} Conveyed (cfs) (cfs) Flow Slope Slope {In} Velocity | (ftxft) | Veloclty B (Ft/s}
used if {cfs) {cTs) {fps) {fps) (ft}
noted
here, it
greater
than 24-
hour Flow
21A 218+ 37 6%(660) Basin 660=1008 504 NA [+ 504 0.60% 2800 6X8 14.04
- |21B 12.5% (660} Basin 660=1C08 126 NA 0 126 5.00% 1.60% 1360 42 1458
4 |22 25%(660) Basin 660=1008 252 T NA 0 252 | 247% | 1.00% 1520 0 15.11
23 Del 2 Dulflow Det 2=11 Kl NA 0 11 0.50% 466 21 5.20
-+ [41A 41B + B50 Basin 650=534 843 NA 0 243 0.53% 2430 10x8 16.12
418 6B5+675 Basin 685=177 409 MA 1] 409 2.88% 0.53% 409 78 12.86
Basin 675=232
4 2 Det 1 Outflow Det1=275 275 NA ) 275 0.50% 466 7z 12.01
52 Det 3 Qutflow Det 3=10 G N/A due to pond 0 10 0.70% 2784 21 6.06
invert eley relative
to sireet alov.
544 54B 272 N/A-no skreet o 272 3.02% 1.80% 708 €6 19.85 54 inch pipe would work but cannot go from 72 inch into 54-inch. Max reduclion in
di ter allowed by ciileria is 6-In.
54B Basin 750 Basin 750=272 272 N/A-no street 0 272 0.50% 6H 72 12
+ 61A 618+ 61B CGutler+ Basin 800=361 398 N/A-street slopes i 396 220% | 1.50% 500 66 19.72
{2/3) 800 uphilt
+ 61B Det 5 Oul, Pipe 5 2 + Basin 800=381 185 N/A 0 155 2.20% 500 48 18.49
(1/3) 80O Det 5=25
63B Dsat 4 Outflow Dat 4=28 28 NiA-pand invert 1] 28 0.50% 900 30 6.73
elev lower than
sirest alev.
63A 638 + Basin 525 Basin 625=94 122 NIA [1] 116 3.20% 1190 36 18.97
— |e4A 3/4(Basin 700) " "Basin 700=255 191 N/A 0 191 0.60% | 0.60% 000 — 6 2.44+1 497 ) e
7ZA 72B 4 NIA 0 24 3.90% | 2.50% 1600 T 3 0.78+1 499 22.4 foet of excess polential energy will nead to be used up through drop siruclures
duo to the difference betwaan ground slope and dasired channel slope 1o meet
L _ velocily and dapth requirements.
728 Det 13 Del 13=24 24 NIA 0 | 24 200% 700 24 11.18 -
71A 71B+ historic from 59+ Basin 500=848 507 NiA i 507 2.80% 0.30% 1900 8 4.18+1 491 47.5 Teel of excess poteniial energy will need to be used up through drop structures
1f2{Basin 500} due io the difference between ground slope and desired channal slope to meet
B B velocily and depth requirements.
71B 71C + historic from Basin 500=648 143 N/A 0 143 2.80% 0.70% 460 5 2.15+1 49 8.66 feet of excess potenlial energy will need te be used up through drop structures
27+1/4(Basin 500) due io the difference between ground slope and desired channel slopa to meel
velocily and depth requiremenis.
71 ¢C Dat 6 Qutflow Dot 6=29 28 N/ o 29 3.00% 2.00% 1020 4 G.83+1=2 416 10.2 fest of excess potential ensrgy will need to be used up through drop slruchures
due {o tha difference between ground slopa and desired channel sfope to mest
. velocily and depth requirements.
A = Most downstream portion of element.
B = Next upstream partion of alement |
C=..
Street Flow was computed assuming normal crown, 12" guler height, and 2% cross slopes away from the CIown,




[Windmill Gulch South System (Tributary to Detention Basin 8)
Element Tributary Flow(s} | Flow From Model Total Flow to he Street Street Flow| Element | Ground | Design | Length | Plpe Size Pipe |[BoxSize] Box Channel B | Channely | Channel Velocity |Comments / Drop Structure Info {for grass-lined ehahnel reaches)
{cfs) Canveyed Capaclty (cfs) Flow Slope | Slope (ft} {in) Velocity | (fixft) | Velocity (i3] {wlo fb} (ftis}
(cfs) {cfs} {cfs) {fps) {fps)
81A Pipe 81B+55% of Basin 451=121 143 NA-sfrest 0 143 0.70% 785 54 11.65
451+ BB Gufter Cet 11=22 slopes uphill
818 Det 11 Qutflow + 45%|  Basin 451=121 76.5 264 77 0 nohe
of 451-street flow Det 11=22
B2A 82B+ Basin 551- Basin 551=186 205 95 95 110 0.50% 1290 54 9.69
streef flow
828 B2C 19 NA-no street 1] 19 1.30% | 1.30% 770 2 0.B3 4.27
82C Det 10 Outflow Det 10=19 19 MA-no sireet o] 19 1.10% 270 24 8.3% Need Energy Dissipation where this box ouffalls into channel, to reduce velacities from 8.39 down to
the 5-6 ips range,
83A 83B + 60% of 450 Basin 450=400 400 NA-too many 0 400 0.10% 1700 8X8 6.81
grade
changes
83B 83C + 20% of 450 Basin 450=400 160 NA-too many Q 160 0.70% a50 54 11.79
+ 83C Gulter grade
. changes
§3c 20% of 45D Basin 450=400 BO 206 80 0 none o
84 A Pipe 8 4B + {1/4) Basin 400=458 773 NA 0 773 2.00% | 0.25% 604 10 5.04 5.09 10.6 feet of excess potential energy will need to be used up through drop sfructures due fo the
400 difference betwean ground slope and deslred channel slope to meet velocity and depth requirements.
84B Pipe 84 C+ {1/4) Basin 400=458 59 NA 4] 658 2.10% | 0.30% 440 10 45 5.23 7.92 feef of excess potential energy will need to be used up through drop structures due to the
400 difference between ground slope and desired channe! slope to meet velocity and depth requirements,
84C Pipe 84D 544 NA 0 544 3.60% | 0.30% 780 10 413 4.98 25.7 feet of excess potential energy will nead to be used up through drop structures due to the
differance between ground slope and desired channel slope to meet velocity and depth requirements,
84D PipeB1+Pipe 83 544 NA 0 544 0.50% B95 7X6 13.56 Need Energy Diss|pation where this box outfalls into channel, to reduce velocities from 13.56 down (o
_ _ the 5-6 fps range. _
|A = Most downstream portion of element. ‘ B . o _
B = Next upstream porfion of element | _ 1
C=..
Sireet Flow was computed assuming normal crown, 12" gutter height, and 2% cross slopes away from the crown,




All Report

Lahel Worksheet |Mannings Slope Dischargebiameter Depth |BottomiVelocity] Frouds Flow
Type Coefficien (fL/F) (cf=) {in) {f) V\’(%h (ft’s) [Number Type
2 1A Box Rectangular 0.013] o0.008000| S04.00] 5,98, B.00| 14.04| 1.01|Supercritic:
2 1B Pipe Circular 0.013] 0.L015000| 128.00 42] 2.95 14.58| 1.40|Supercritici
2 2 Pipe Circular 0.013| 0.010000( 252.00 &0| 3.96 15.11 1.31 | Superorific
23 Circular 0.013] 0.005000| “11.00 21| 142 5.29( 0.75|Subcrtical
41A Rectangular 0.013{ 0.005300| 943.00 5.85( 10.00} 16.12| 1.17|Supercrilic
41B Circular 0.013; 0.005300| 409.00 78] 5.94 12.86] 0.77] Subgritical
4 2 Pipe Cireular 0.013| 0.005000| 275.00 72| 4.53 12.01 1.01] Supercritic:
5 2 Pipe Circular 0.013| 0.007000 10.00 21| 114 68.08] 1.07{Supercritic:
54 A Pipe Circular 0.013| 0.018000| 272.00 65| 3.08 19.85| 2.21|Supercritic:
54 B Pipe Circular 0.013| 0.005000( 272.00 72| 448 12.00 1.01 | Supereritics
6 1 A Pipe Circular 0.013| 0.015000{ 396.00 68] 4.33 19.72| 1.64| Supercritic:
61 B Pipe Clrcular 0.013| 0.022000| 155.00 48| 2.53 1848 2.21| Supercrtic:
6 3 A Pipe Circular 0.013| 0032000 122.00 36| 2.60 18.97| 1.84| Suparcritics
63 3 Pipe Circular 0.013| 0.005000 28.00 30| 1.48 6.73| 0.83| Subcritical
6 4A Channel Trapezoidal 0.03¢| 0.008000| 181.00 244) 600 497 0.71|Subcritical
7 1A Channel Trapezoidal 0.03¢| 0.003000| 507.00 4.18] 8.00] 4.0 0.55| Subcritical
7 18 Channegl Trapezoidal 0.030| 0.007000| 143.00 216 5.00{ 490 0.75]Suberitical
7 1€ Channel Trapezoidal 0.030| 0.020000 28.00 083 400 478 1.11]Supercritic:
7 2 AChannel Trapezoidal 0.030f 0.025000 24.00 0.78| 3.00| 498 1.22]Supercritic:
7 2 B Pipe Circular 0.013( 0.020000 24.00 24| 1.2¢ | 11.18 1.86 | Supercritic:
8 1A Pipe Circular 0.013| 0.007000| 143.00 54| 324 | 11.65| 1.18|Supercritic:
8 2A Pipe Circular 0.013] 0.005000| 110.00 54( 3.02 9.69| -1.04|Supercritic:
8 2B Channet Trapezoidal 0.025: 0:013000 18.00 0.83( 2.00{ 4.27| 1.05|Supereritici
8 2C Pipe Circular 0.213| 0.011000 18.C0 24| 1.35 8,391 1.34| Supercritic:
8 3A Box Rectangular 0.013] 0.001000( 400.00 7.34) 800! 681 0.44 | Subcritical
8 3B Pipe Circular 0.013| 0.007000| 160.00 54| 2.58 11.79| 1.07 | Supercritic:
8 4A Channzl Trapezoidal 0.030| 0.002500| 773.00 £.04| 10.00| £.09| 0.562|Subcritical
& 48 Channel Trapezoldal 0.030] 0.003C00| 659.00 450 10,00 5.23] 0.56|Subcritical
8 4C Channel Trapezoldal 0.030] 0.003000| 544.00 4.13( 10.00| 4.98] 0.55|Subgcritical
8 4D Box Rectangular 0.013] 0.005000| 544.00 573| T.00| 13.56| 1.00]Sukbcritical
weh L windmill guleh pipes.fm2 CH2M Hitl

05/27/05 10:26;51 AM

@ Haestad Methaods, Inc.

37 Brookside Road  Waterbury, CT 08708 USA  (203) 755-1666

Praject Enginser: CH2M HILL
FlowMaster v&.1 [614n]
Page 1 of 1




Comparison of 2 hour to 24 hour runoff for Big Johnson

Zhour 24 hour Flow to Use
Basin (CFS) {CFS) {CFS)

100 ~70 - 107 107
150 93 . 83 a3

200 281 429 429
215 97 132 132
225 92 93 93

250 289 273 289
260 191 181 191
270 218 335 335
275 94 93 94

300 218 335 335




Big Johnson System

Element Tributary Flow(s) Flow From Etement Ground Design | Length (ft) | Pipe Size| Pipe |Box Size Box | Channel |Channely| Channel [Gomments / Drop Structure Info (for grass-lined channel reaches)
Model Flow Slope Slope {in) Velocity | (fxft} | Velocity B Velocity
{cfs) {cfs) (fps) | _{fps) | {ft) (ftfs)

1 Det 400 Qutfall Det 400=22 22 5.10% 2.50% 310 2 0.83+1 4.94 |8.06 feet of excess potential energy will need to be used up through drop structures due to the
difference between ground slope and desired channel slope to meet velocity and depth
requirements.

2A 28 38 0.50% 285 33 717 N

2B Det 500 Cutfall Det 500=38 38 2.49% 1.80% 504 5 0.89+1 4.96 |3 feet of excess potential energy will need to be used up through drop siructures due to the
difference between ground slope and desired channel slope to meet velocity and depth

. - requirements.

3A Det 200 Qutfall Det 200=42 42 7.00% 109 21 19.88

3B Det 250 Outfall Det 250=19 19 3.57% 297 18 12.7¢

3C 225 Basin 225=93 93 2.50% 723 36 16.84

4A 4B + (1/10)200 Basin 200=429 89 3.95% 0.80% 805 4 1.76+1 4.58 125.4 feet of excess potential energy will need to be used up through drop structures due to the
difference between ground slope and desired channel slope to meet velocity and depth
requirements.

4B Det 700 Qutfall Det 700=46 46 2.60% 378 27 14.25 R

5 270 Basin 270=335 335 2.25% 393 60 19.65

6 Det 900 Qutfall Det 900=11 11 5.90% 450 18 13.9

7 280 Basin 260=181 181 0.98% 434 54 13.9




All Report

Labet Worksheet |Mannings| Slope Pischarg lameterz DepthlBettom|velocity] Froude Flow

Type Coefficien (ferft) {cfs) {in) {ft) W(ifctl)th {f's) (Numbet] Type
1 Trapezoidal 0.030| 0.025000 22.00 0.83| 200 4.24) 1.22|Supercritic
24, Clreular 0.013] 0.005000 38.00 33| 230 7.17| 0.78| Subcritical
2B Trapezoidal 0.030| 0.019000Q 338.00 0.82] 5.90| 4.95] 1.10| Supercritic:
3A Circular 0,013 0070000 42.00 21| 1.44 19.88¢ 2.80| Supercritic:
3B Circular 0.013| 0.035700 18.00 18| 1.18 12.78| 2.06|Supercritic:
3Cc Circular ' 0.013]  0.025000 93.00 36 218 16.84( 2.05| Supercritici
48 Trapezoidal 6.030| 0.008000| 100.00 1.85| 4.00| 4.72| 0.78]Subecritical
4B Circular 0.013| 0.028000 57.00 30| 1.79 15.16| 2.07| Supercritici
5 Circular 0.013| 0.017000| 335.00 60] 4.08 19.65| 1.64|Supercritic
g Circular 0.013| 0Q.058000 11.00 18| 0.69 13.80| 3.37] Supercritici
7 Circalar 0.013| 0.008800| 181.00 54| 343 13.90 1.33| Supercritic:
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Industrial Colllector Cross Section
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All Report

Label | Worksheet Discharge} Depth| Slope [ManningsDiametefVelocity| Flow  [Headwater Crest Centroidr[ailwater ntercepted Spread|Gutter

Type (cfs) (ft) (ft/ft) [Coefficien] ({in) (ft/s) Type Elevation |Elevation|Elevation|Elevation] Flow {ft) |width
) (1) {ft) i) (cfs) ()

10A  § Circular 36.13| 3.0¢).010000 0.024 36F 5.11{ Subcritical

10B | Circular 51.09| 3.0Q).020000 4.024 36( 7.23|Subcritical

10C | Circular 21.57| 2.00).031000 0.024 24| B.B7|Subgritical

45A | Circular 183.26| 5,00).018000 0.024 60| 9.64|Subcritical

458 | Circular 5.40| 1.50].009000 0.024 18| 3.05| Subcritical

45C | Circular 62.57| 3.00).030000 0.024 36| 8.85] Subcritical

7_888| Rectangulg 430.44| 3.00).012000 0.013 17.93 | Superecritic:
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