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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 in preparing this report.

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

BY: | l()L————’ 1/6)5‘3

Ron O’Canna, Development Manager Date

ADDRESS: Classic Development — Soaring Eagles LI.C
6385 Corporate Drive
Colorado Springs, Colorado 80919

CITY OF COLORADO SPRINGS:

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

_ ﬁ%/ o ’/’?‘é\‘i
7o, 7% ~City Trngineer - Date /

Conditions:
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I General Location and Description

The proposed Windmill Gulch Detention Basin #2 is located at the northwest corner of
Drennan Road and Powers Boulevard. The site is currently undeveloped. The site is bounded
to the west and northwest by the Soaring Fagles Subdivision, to the northeast and east by
Powers Boulevard, and to the south by Drennan Road. The detention basin is to be located in a
proposed park area to be owned by the City of Colorado Springs. The park is to include within
the storage pool of the detention basin an arca suitable for two soccer fields. The site is shown
on Figure 1.

11. Drainage Basin and Subbasins

The following reports, plans, and studies were reviewed in the process of preparing this
preliminary/final drainage plan:

1. Windmill Guleh Drainage Basin Planning Study (DBPS) prepared by Wilson &
Company, dated January 1991, revised June 1991 and February 1992,

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

3. Soil Survey for El Paso County, Colorado. U.S. Department of Agriculture, Soil
Conservation Service, June 1980.

Presently, storm runoff generated from the tributary area outfalls to an existing 43”x68”
HERCP culvert located under Drennan Road. This outfall point was designated as Design
Point L in the DBPS. A portion of Soaring Eagles Filing No. 3 within Sub-basin 1 drains to
this point via two swales. Sub-basin 2 and the remainder of Sub-basin 1 are currently
undeveloped. Storm runoff generated from these areas travel overland to the existing culvert
under Drennan Road. Sub-basin 3 consists of softball fields. Runoff drains from this area to a
culvert under Powers Boulevard and is conveyed to the culvert under Drennan Road via a
roadside ditch. Sub-basin 4 is also undeveloped and currently drains to 4 culverts located under
Powers Boulevard just north of Drennan Road. A roadside swale carries this storm runoff to
Design Point L. See Exhibit 1 for existing drainage patterns.

In this analysis, all sub-basins were assumed to be undeveloped under the existing basin model
just as the DBPS was modeled. It was assumed that all sub-basins consisted of open space with
grass cover in fair condition. No single-family homes in the western portion of Sub-basin [ or
softball fields in Sub-basin 3 had been constructed. Powers Boulevard and Drennan Road were
included in the existing conditions.

The proposed detention basin is located within the Windmill Guich Drainage Basin. This
regional detention basin was modeled and proposed in Reference 1. In the DBPS, the land use
assumed for each of the sub-basins draining to the proposed detention basin was industrial
(Sub-basins 56, 58, and 60). Runeff generated from Sub-basin 62 located at the northeast
corner of Drennan Road and Powers Boulevard was anticipated to be rerouted and drain to the
south. These sub-basins are shown on Exhibit 2,

\ROZ2072 Kiowa Engineering Corporation
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HI.  Hydrology Design Criteria and Results

The hydrology for this site was estimated using the methods outlined in the City of Colorado
Springs and El Paso County, Drainage Criteria Manual. The topography for the site was
compiled using a two-foot contour interval and is presented at a horizontal scale of 1-inch to
400-feet in Exhibits 1 and 2. The hydrologic calculations were made assuming both existing
and future development conditions. The peak flow rates for the drainage basins were estimated
by using the U.S. Army Corps of Engineers HEC-1 Hydrograph Package. Runoff for the 5-
year and 100-year recurrence intervals were determined.

The curve numbers used in the hydrologic modeling were obtained from Table 5-5 of the City
of Colorado Springs and £l Paso County, Drainage Criteria Manual. The existing hydrologic
calculations were performed assuming Hydrological Soil Group A, except for a small portion of
Sub-basin 1 which was categorized as Hydrological Soil Group B. The developed hydrologic
calculations were performed assuming Hydrological Soil Group B for all sub-basins per the
City/County Drainage Criteria Manual. Rainfall depths of 3.0 and 4.5 inches were used in the
model for the S-year and [00-year storm events, respectively,

Table 1 below summarizes the ealculated flow rates at Design Point 1 for existing and future
conditions. '

Table 1
FLOW RATES AT DESIGN POINT 1

Existing Conditions Future Conditions

S-year 47 cfs 283 ¢fs
100-year 203 cfs 541 cfs

IV.  Drainage Facility Design

The future development of the area will consist of single-family homes and a park area in Sub-
basins 1 and 2, respectively. An interchange is planned for the intersection of Powers
Boulevard and Drennan Road. As part of the inferchange construction, an access road will be
located along the north side of Drennan Road. The detention basin will be located on the north
side of this access road. Drainage patterns will remain similar to the existing patterns for Sub-
basins 1, 2, and 3. Runoff from these sub-basins will continue to drain to the north side of
Drennan Road. The proposed detention basin will collect rynoff from these sub-basins before
releasing the runoff under Drennan Road and to the drainageway that lies south of Drennan.
With the development of Soaring Eagles in Sub-basin 1, storm runoff from this area will be
collected in a storm sewer system and conveyed to the west side of the proposed detention
basin. According to the Windmill Gulch DBPS, runoff generated from Sub-basin 4 will be
rerouted to the south and will not drain to the proposed detention basin.

\RO2072 Kiowa Engineering Corporatian



The proposed detention basin has been designed for flood control as well as water quality. Asa
part of flood control, the basin will release runoff at or below historic rates. See Table 2 below
for a summary of the detention basin inflow and outflow rates.

Table 2
DETENTION BASIN DATA
In Out
5-year 283 cfs 47 cfs
100-year 541 cfs 203 cfs

As part of water quality, the lower part of the detention basin was designed for sediment to
seftle out with a 24-hour drain time. See Table 3 below for a summary of the approximate
required volumes for the proposed detention basin. Presented on Exhibit 2 is the detention
basin data.

Table 3
DETENTION BASIN VOLUMES
Water Quality 2.78 acre-feet
5-year 0.86 acre-feet
100-year 15.39 acre-feet

\R02072 ' Kiowa Engineering Corporation



APPENDIX
Hydrologic Calculations

Water Quality Calculations
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TABLE 5-5 SR e T
RUNOFF CURVE NUMBERS FOR HYDROLOGIC BOIL
COVER COMPLEXES - URBAN AND BUBURBAN CONDITIONS i/
(Antecedent Moisture COnditiouiﬁgllwﬂ-”
(From: U.S8. Dept. of Agricultire,
S0il Conservation Service, 1977) 1

. drologic Soil Grou
Land Use "A B e b

Open spaces, lawns, parks, golf courses,
cemeteries, etc.

Good condition: grass cover on 75% . 39% 61 74 80
or more of the area -
Fair condition: grass cover on 50% . 49% 69 79 B4
. to 75% of the area
Commercial and Business areas (B85% Bo* 92 94 . 95
Impervious)
Industrial Districts 72% Impervious) a1% 88 91 g3

Residential: 2/
Average % 3/

Acres per Dwelling Unit Inpervious

1/8 acre or less 65 T7* 85 90 92
1/4 acre 38 61* 75 83 87
1/3 acre 30 57% 72 Bl = 86
1/2 acre 25 54% 70 80 BS
1 acre 20 51% 68 79 84
Paved parking lots, roofs, driveways, etc. 98 98 ag 98
Streets and Roads:
paved with curbs and storm sewers 98 98 98 98
gravel 76% 85 89 91
dirt 72% g2 87 89

1/ For a more detailed description of agricultural land use
curve numbers, refer to the National Engineering Handbook (U,S.
Dept. of Agriculture, Scil Conservation Service, 1972).

2/ Curve numbers are computed assuming the runoff from the house
and driveway 1is directed towards the street with a minimum of
roof water directed to lawns where additional infiltration could
occur.

a/ The remaining pervious areas (lawn) .are considered to be in
good pasture condition for these curve numbers.

* Not to be used wherever overlot grading or filling is to occur,



. Ropnoff Corve
Basin Number
i 61.2
2 60

3 60
4 60
60.3
1 85
2 78.8
3 8¢
8232
Equations:

Time of Concentration {Overland) = 1.87{1.1-C L %S

Area

72.04 acres
47.64 acres
4588 acres
126.55 acres

292.11 acres

80.61 acres
33.92 acres
43,76 acres
163.29 acres

C = Runoff coefficient for five-year flow
L = Lenpth of overland flow in feet
5 = Slope of flow path in percent

0.1126 sg. mi.
0.0744 sq. mi.
0.0717 sq. mi,
0.1977 sq. mi.

0.1260 sq. mi.
0.0530 sq. mi.
0.0762 sq. mi.

i

02072TimenfConcentration  Time of Congentration

Dare Prepared: 11/1,/02

Slope

Oland 1 Chan. 1 “Chan. 2 | Oland 1

2.2%
25%
4.5%
30%

13%
35%
18%

3.3%
0.6 %
1.8 %
1.8 %

1.8 %
24 %
2.6 %

900 1f
3.0% | 2001f
400 1f
4001F

18% | 1501
1701
1701

Windmill Gulch Detention Basin
Time of Concentration Calculation

Length

Chan. 1

1,700 If
1.80G If
1,600 If
3200107

57010
L6701f
1,600 1f

" | Run Coef.

Chan. 2

2,150

2,3501f

Velocin: (Channel} = {1.4¢-mR, > §'7
Slope (S) = Slope of the channel

n = Manning's number
R, = Hydraulic Radius {Revnald's Number)

(S-year)
0.25
0.25
0.25
025

0.60
0.38
0.46

Velocity

Chan.t  Chan.Z.

4.1 fe'sec
20 fvsec 3.9 fifsec
2.6 fusec
3.4 firsec

22 fusec  14.5 ffsec
4.1 fifsec
6.1 fusec

O'land 1

36.7 min.
16.6 min,
19.3 min.

22.1 min.

10.5 min.
11.6 min.

12.8 min.

Tﬁ

" Chen.}  Chan.2

8.9 min.
13.0min. 9.2 min.
10.3 min,
15.7 min.

43min. 2.7 min,
6.8 min.
4.4 min.

43.6 min.
40.8 min.
29.5 mui.
37.7 min,

E7.5 min.
8.4 min.

17.2 min.

0.73 hours
0.568 hours
0.49 hours
0.63 hours

0.29 hours
0.31 hours
©.29 hours

Lag

{0.6*T) Basin
0436 hours 1
0.408 hours 2
0.295 hours 3
0.377 houts 4
0.175 hours 1
0.184 hours 2
4.172 hours 3

Kiewa Engineering Garparation

Project No, 02072
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Analysis of Trapezoidal Grass-Lined Channel

Project: 02072 Windmill Guleh Detention Basin #2
Sub-basin 1 Existing Condition (5-year)

Channel |1D:

j
M
1
!
!
1
i
i

: J
1 Yﬂ
¥ IB @ / 1
W
z1 — PR = 2
Design Information
Grass Type: A B C D E
Limiting Manning's N 0.060 0.040 0.033 0.030 0.024

Warning 64f|Froude Number

Soil Type: Max. Velocity (Vinay) Max. Froude No. (F,..)
Non-Sandy 7.0 fps 0.80
Sandy 5.0 fps 0.60
Design Information
Enter Grass Manning's N N = 0.030
Type of Grass (A,B,C,D, or E) D
Channel Invert Slope So = 0.0330 fuft
Bottom Width B= 5.00 ft
lLeft Side Slape Z1= 7.50 fi/ft
Right Side Slope 22 7.50 ft/ft
Design Discharge Q= 14.0 cfs
Check one of the following soil types
Sandy Soil X check, OR
Non-Sandy Soil check
Flow Caondition (Calculated)
Water Depth Y=o 43 fit
Top Width T= 11.45 ft
Flow Area = 3.54 sqft
Wetted Perimeter = 11.51 #t
Hydraulic Radius = 0311t
Flow Velogity = 4.11 fps
Hydraulic Depth D= 031
Fr= 1.30
Discharge {Check) Q=" 145cfs

Warning 04: Froude No. exceeds USDCM Criterla Manual Volume |l recommendation.

UD-Channeis v1.00, Flow Analysis

11/1/02, 10:26 AM



Analysis of Trapezoidal Grass-Lined Channel

Project: 02072 Windmil] Gulch Detention Basin #2

Channef 1D: Sub-basin 2 Existing Condition {5-year}

j
*

i P
bt
: /[ Yo 1
Yo 1 ®
w
Z1 T PEEEE ~ Z2
Design information
Grass Type: A B C D E
Limiting Manning's N 0.060 0.040 0.033 0.030 0.024
Soll Type: Max. Velocity (Va,) Max. Froude No. (F..) ||
Non-Sandy 7.0 fps 0.80 ﬂ
Sandy 5.0 fps 0.60 I

Design Information

Emnter Grass Manning's N

Type of Grass (A,B,C,D, or E)

Channel Invert Slopea

Bottorn Width

Left Side Slope

Right Side Slope

Design Discharge

Check one of the following soil types

Sandy Soil X check, OR
Non-Sandy Soil check

N = 0.030
D
So=" 0.0060 ftfit
B= 5.00 ft
Z1= 5.00 fiAft
Z2 = 5,00 fift
Q= 7.0 cfs

Flow Condition {Calculated)
Water Depth

Top Width

Flow Area

Wetted Perimeter

Hydraullc Radius

Flow Velocity

Hydraulic Depth

Froude Number

Discharge (Check)

Y= 049t

= 9.90 ft

= 3.65 sq ft
P= 10.00 fi
R= 0.37 1t

= 1.97 fps
D= 0.37 ft
Fr= 0.57
Q= . 72cfs

UD-Channels v1.00, Flow Analysis

1111/02, 10:27 AM



Analysis of Trapezoidal Grass-Lined Channel

Project: 02072 Windmill Guich Detention Basin #2
Channel ID: Sub-basin 2 Existing Condition (5-year)

7

7
N

Z1 A 1—3 —————— >
Design Information
Grass Type: A B C D E
Limiting Manning's N 0.060 0.040 0.033 0.030 0.024
Soil Type: Max. Velocity (Vipax) Max. Froude No. {F.,)
Non-Sandy . 7.0 fps 0.80
Sandy 5.0 fps 0.60
Design Information
Enter Grass Manning's N N= 0.035
Type of Grass (A,B,C,D, or E) Other Grass
Channel Invert Slope So = 0.0310 ftfft
Botlom Width B~ 0.00 ft
Warning 01||Left Side Slope 1= 3.00 ftift
Warning 01[|Right Side Slope 22 = 3.00 fi/ft
Design Discharge Q= 7.0 cfs
Check one of the following soil types
Sandy Sall X check, OR
Non-Sandy Soil check
Flow Condition (Calculated
Water Depth Y =30 078 ft
Top Width T= 4.68 ft
Flow Area = 1.83 sq ft
Wetted Perimeter = 493 ft
Hydraulic Radius = 0.37
Flow Velocity = 3.86 fps
Hydraulic Depth D= 0.39 ft
Warning 04{|Froude Number Fr= 1.09
Discharge (Check) Q= . TAcfs

Warning 01: Sldeslope steepness exceeds USDCM Volume Il recommendation.

Warning 04: Froude No. exceeds USDCM Criterla Manual Volume |l recommendation.

UD-Channels v1.00, Flow Analysis 11/1/02, 10:28 AM



Analysis of Trapezoidal Grass-Lined Channel

Project: 02072 Windmill Gulch Detention Basin #2
Channel ID: Sub-basin 3 Existing Condition (5-year)

j
\
1
1
13
1
i
1
1
1
1
I
'
1
1
t
1
1
1
1
1
1
:
X

7

b2} S ——— FRRRREE 5y

Design Information

Grass Type: A B c D E

Limiting Manning's N 0.060 0.040 0.033 0.030 0.024
Soil Type: Max. Velocity (V) Max. Froude No. (Fpa) "
Non-Sandy : 7.0fps 0.80 "
Sandy 5.0 fps 0.60 (
Design Information
Enter Grass Manning's N N= 0.030
Type of Grass (A,B,C,D, or E) D
Channe! Invert Slope So= 0.0175 ft/ft
Bottom Width B= 5.00 ft
Left Side Slope Z1= 10.00 ft/ft
Right Side Slope 2= 10.00 ft/ft
Design Discharge Q= 8.0 cfs
Check one of the following soil types
Sandy Soil X check, OR
Non-Sandy Soil check
Flow Condition {Calculated)
Water Depth =0 50,36 ft
Top Width = 12.20 ft
Flow Area = 3.10 sq ft
Wetted Perimeter P= 12.24 fi
Hydraulic Radius R= 0.25 fi
Flow Velocity : = 2.63 fps
Hydraulic Depth D= 0.25 ft
Warning 04|Froude Number Fr= 0.92

Discharge (Check) Q= - 81cfs

Warning 04: Froude No, ex¢eeds USDCM Criteria Manual Volume Il recommendation.

UD-Channels v1.00, Flow Analysis 11/1/02, 10:29 AM



Analysis of Trapezoidal Grass-Lined Channel

Project: 02072 Windmill Gulch Detention Basin #2
Channel ID: Sub-basin 4 Existing Condition (5-year}

j
™
l
1
1
1
1
:
1=
1
1
1
t
'
!

7
N

KA | € ------_-<C
B =

Design Information

Grass Type: A B C D E

Limiting Manning's N 0.060 0.040 0.033 0.030 0.024
Soll Type: Max. Velocity (V.0 Max. Froude No. (F..)
Non-Sandy : 7.0 fps 0.80
Sandy 5.01ps 0.60

Design Information
Enter Grass Manning's N N= 0.030
Type of Grass (A,B,C,D, or E) D
Channel Invert Siope So= 0.0175 fi/ft
Bottorn Width B = 5.00 fi
Left Side Slope’ Z1= 10.00 fifft
Right Side Slope 2= 10.00 fi/ft
Design Discharge Q= 21.0 cfs

Check one of the following scil types
Sandy Soil X check, OR
Non-Sandy Soil check

Flow Candition (Caiculatec)

Water Dapth Y= . 0581t
Top Width T= 16.60 ft
Flow Area A= 6.26 sqft
Welted Perimeter P= 16.66 ft
Hydraulic Radius R= 0.38 ft
Flow Velocity V= 342 fps !
Hydraulic Depth D= 0.38 ft
Warning 04fiFroude Number Fr= 0.98
Discharge {Check) Q= . MAcfs

Warning 04: Froude No. exceeds USDCM Criterla Manual Volume Il recommendation.

UD-Channels v1.00, Flow Analysis ' 11/1/02, 16:30 AM



Analysis of Trapezoidal Grass-Lined Channel

Project: 02072 Windmill Guich Detention Basin #2

Channel ID: Sub-basin 1 Future Condition {5-year)

j
™,
1
;
1
1
i
!
I
1
1
!
!
1
!
;
i
1
'
i
1
L
'
t
L
t
i

7/.

4 = p——— G >

Design information

Grass Type: A B C D E

Limiting Manning's N 0.060 0.040 0.033 0.030 0.024
Soil Type: Max. Velocity (Vinax) Max. Froude No, (F.)
Non-Sandy 7.0 fps 0.80
Sandy 501ps 0.60
Design Information
Enter Grass Manning's N N= 0.030
Type of Grass (A,B,C,D, or E} D
Channel Invert Slope So= 0.0180 ft/ft
Bottom Width B= 10.00 ft
| eft Side Slope Z1= 5.00 ft/ft
Right Side Slope Z2= 5.00 ftfft
Design Discharge Q= 5.0 cfs
Check one of the following soil types ’
Sandy Soil X check, OR
Non-Sandy Soil check
Flow Condition {Calculated)
Water Depth Y= 021 1t
Top Width T= 1210 fit
Flow Area = 2.32 sqft
Wetted Perimeter P= 12.14 ft
Hydraulic Radius = 0.19 ft
Flow Velocity = 2.21 fps
Hydraulic Depth D= 0.19 ft
Warning 04||Froude Number Fr= 0.89

Discharge (Check) Q= 5.1 cfs

Warning 04: Froude No. exceeds USDCM Criteria Manual Volume |l recommendation.

UD-Channels v1.00, Flow Analysis

11/4/02, 10:31 AM



Circular Pipe Flow

Project: 02072 Windmill Gulch Detention Basin #2
Pipe ID: Sub-basin 1 Future Condition Avg 36" RCP {5-year)

\Ix'
&
\ u -
Design Information (Input)
Pipe Invert Slope So= 0.0180 ft/ft
Pipe Manning's n-value n= 0.0130
Pipe Diameter D= 36.00 inches
Design discharge Q= 89.7 cfs
Full-flow Capacity (Calculated)
Full-flow area Af = 7.07 sq ft
Full-flow wetted perimeter Pf = 9.42 ft
Half Central Angle Theta =
Full-flow capacity Qf =
Calculation of Normal Flow Condition
I Half Central angle (0<Theta<3.14) Theta =
Flow area An =
Wetted perimeter Pn=
Flow depth Yn =
Flow velocity Vn=
Discharge Qn =

Calculation of Critical Flow Condition

Half Central Angle {0<Theta-c<3.14) Theta-c = 2.68 rad
Critical flow area Ac = 6.93 sq ft
Critical top witth Tec= 133 it
Critical flow depth Yc = 2.84 ft
Critical flow velocity Ve = 12.95 fps
Froude number Fr=-:'"4.1,00

UD-Culvert v1.01, Pipe 11/1/02, 10:32 AM



Analysis of Trapezoidal Grass-Lined Channel

Project: 62072 Windmill Gulch Detention Basin #2
Channel ID: Sub-basin 2 Future Gondition {5-year)

Warning 01
Warning 01

F B N
L ?
1 Yo
Y | 1 \*_\ @ \[ / / 1
v
N
Design Information
Grass Type: A B C D E
Limiting Manning's N 0.060 0.040 0.033 0.030 0.024

Warning 04|Froude Number

Sail Type: Max. Velocity (Vi) Max. Froude No. {Fpx)
Non-Sandy 7.0 fps 0.80
Sandy 5.0 fps 0.60
Design Information
Enter Grass Manning's N N= 0.035
Type of Grass (A,B,C,D, or E}) Other Grass
Channel Invert Slope So = 0.0240 ft/ft
Bottom Width B= 3.00 ft
i.eft Side Siope Z1= 3.00 f/it
Right Side Slope 72= 3,00 ft/t
Design Discharge Q= 15.0 cfs
Check one of the following soil types
Sandy Soil X check, OR
Non-Sandy Soil check
Flow Conditign {Calculated}
Water Depth = U021t
Top Width T= 7.32 ft
Flow Area = 3.72 sqft
\Wetted Perimeter = 7.55 ft
Hydraulic Radius = 049 ft
Flow Velocity = 4.11 fps
Hydraulic Depth = 0.51 ft
Fr= 1.02
Discharge (Check) Q= 153 cfs

Warning 01: Sideslope steepness exceeds USDCM Volume Il recommendation.

Warning 04: Froude No. exceeds USDCM Criterla Manual Volume il recommendation.

UD-Channels v1.00, Flow Analysis

11/1/02, 10:33 AM




Analysis of Trapezoidal Grass-Lined Channel

Project: 02072 Windmill Gulch Detention Basin #2
Channet 1D: Sub-basin 3 Future Condition (5-year)

ﬂ
7
!
1
1
1
1
1
1
I
!
;
|
1
1
1
1
1
1
;
'
'
1
i

7
N

FA B p——— A >

Design Information

Grass Type: A B C D E

Limiting Manning’s N 0.060 0.040 0.033 0.030 0.024
Soll Type: Max. Velocity (V.x) Max. Froude No. (F,.,)
Non-Sandy . 7.0 fps 0.80
Sandy ] 5.01ps 0.60
Design Information
Enter Grass Manning's M N= 0.030
Type of Grass (A,B,C,D, or E) D
Channel Invert Slope So= 0.0260 ft/it
Bottom Width B= 5.00 it
|oft Side Slape Z1= 5.00 ftfit
Right Side Slope Z2 = 5.00 fi/ft
Design Discharge Q= 60.0 cfs
Check one of the following soil types
Sandy Soil X check, OR
Non-Sandy Sail check
Flow Condition {Caiculated)
Water Depth Y= - 1.00t
Top Width T= 15.00 ft
Flow Area = 10.00 sq it
Wetled Perimeter P= 15.20 it
Hydraulic Radius = 0.66 ft
Warning 03| Flow Velocity = 6.06 fps
Hydrauiic Depth D= 0.67 ft
Warning 04{|Froude Number Fr= 1.31

Dischargs (Check) Q= 60.6 cfs

Warning 03: Velocity exceeds USDCM Criteria Manual Velume Il recommendation,
Warning 04: Froude No. sxceeds USDCM Criterta Manual Volume Il recommendation.

UD-Channels v1.00, Flow Analysis 11/1/02, 10:37 AM
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FLCOD HEYDROGRAPH PACEKAGE (HEC-1)}

RUN DATE 0INOV02 TIME 11:20:25%

JUN 1598
VERSION 4.1

DaVIS, CALIFORNIA 25515

*

*

*

* - 609 SECOND STREET
*

* (916) 756-1104

*
-

*
®
*
L
*
*
-
-

X L 4.9.5.¢.5 54 p86.4.0.4 X
X X X 4 X po4
x i X X X
XEXKXXX  KXXX X KAEEY X
X X X X X
il X X x X X
X A ONXXXXNK J.49:4.9.4 KEX

Exisking Contiions

THIS PROGRAM REPLACES ALL PREVIQUS VERSIONS OF HEC-1 KNOWN AS HECi1 (JAN 73}, HEC1GS, HEClDB, AND HEC1KW.

THE DEFINITIONS OF VARIABLES —-RTIMP- AND -RTICR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.

THE DEFINITICON OF -AMSKK- OH RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW CPTIONS: DAMBREAK QUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,
DES:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

HEC-1 INFUT BAGE 1
LINE ID....... lovaen.. 2. 3. F Brvrennn Bervevnnn Teeennnn - 9. ..... 10

1 i) WINDMILL GULCE DETENTION BASIN FINAL DESIGN

2 ip ASSUMPTIONS FOR EXISTING CONDITIONS SIMILAR TO WILSON & COMPANY

3 ) DBPS TR-20 MODEL|SUB-BASINS 58, 58, 60, 62)

4 ) NOVEMBER 1, 2002

5 D 5_YEAR AND 100-YEAR 24-HOUR STORMS

6 ) EXISTING CONDITION (DRAINS TO FUTURE DETENTION BASIN}

7 I FILENAME: WGEXIST.DAT

*DIAGREM
8 IT 5 800 300
9 10 5

10 JR PREC .67 1.0

U.S. AFMY CORPS QF ENGINEERS
HYDROLOGIC ENGINEERING CENTER

Wk kg kdkkt ke k kR I TR T AT E I AT T LT N ok k ok

EE R LR R RS RS L E R R R R

*
*
L]
*
*
*
+*



,

[V )
- o i

W KN
[on Ko R+ v]

4
4

32

34
35

36
37
38

39
40
41

42
43
44
45
46

K&
Ry
BA
P23
ix
EC
PC
PC
BC
PC
BC
EC
BC
BC
PC
LS
GD

KK

RK

KK
KM
BA
L3
up

KK
R
ac

263
KM
RK

KK
KM
EA
Ls
uD

L0717
4.5
15
0005
.0188
-0750
.8100
.8638
-9013
.9325
L9575
-8813
.9938

.295

1900

s

.1977

.377

DFO

1000

=

L1126

L4386

Sub-basin 3

L0015
.0210
L1000
.8200
-8675
.9050
L9350
.9600
.9825
-9850

&0

Route Sub-basin 3 to Sub-basin 4

.020

Sub-~basin 4

60

.0030
-0233
. 4000
8250
.B713
-9083
L9375
L9625
.9838
. 9963

.030

.0045
.0255
L7000
L8300
.8750
L9115
-9400
L9650
L9850
.9875

{scftball fields)

.006¢C
.0278
.7250
L8350
.8788
.8148
.9425
-898675
. 9863
. 2988

TRAP

Combine Sub-basins 3 and 4

. 0080
L0320
.75Q0
. 8400
L8825
.9180
.943¢
L8700
.9875
1.000

{NEC Powers & Drennan)

.0100
.0330
L7650
.8450
.B863
L8210
. 9475
L8725
- 9888

Route Sub-basins 3 and 4 to Design Point 1

.028 .035
Sub-basin 1
1.2

TRAP

0

{west of design point)

.(120
. 04860
L7800
L8500
.83%00
L9240
. 9500
.8750
L5800

L0143
.0530
L7900
L8550
.8838
L8270
L9525
L9775
L9913

.0165
-0600
.8000
L8800
.B575
-2300
L8550
.9800
-8925



HEC-1 INPUT PAGE 2

LINE IDo...... lo...... 2o C T 4o, Seieenn. ... Toneninn Boollt ... 10
47 XK 2
48 KM Sub-basin 2 (east of design point & west of Powers)
43 B2 .0744
3G LS 60
51 uD .408
52 KK Drl
53 KM Combine Sub-basins 1, 2, 3, and 4
54 HC 3
53 2z

SCHEMATIC DIAGRAEM OF STREAM NETWORK

INPUT
LINE (V) ROUTING {~--») DIVERSION OR PUMP FLOW
NO. (.} CONNECTOR {(€<==-) RETURN OF DIVERTED OR PUMPED FLOW
11 3
v
v
28 3-1
31 . 4
36 DPC..viaaanns
v
v
38 4-1
42 1
47 N 2

52 )=



(***) RUNOFF ALSO COMPUTED AT THIS LOCATION

1************************************!‘****

*

*
*
-
*
*
-«
*

FLOQD HYDROGRAPH FACKAGE

RUN DATE  0INOVOZ TIME 11:20:25

ir

JUN 1388
VERSION 4.1

WINDMILL GULCH DETENTICN BASIN FINAL DESIGN

ASSUMPTIONS FOR EXISTING CONDITIONS SIMILAR TO WILSON & COMPANY

{HEC-1)

R R R L R o T X T

*®

*
*
®
*
»*
*
x*

DBPS TR-20 MCDEL (SUB-BASINS 56, 58, 60, 62)
NOVEMBER 1, 2002 .
5-YEAR AND 100-YEAR 24-HOUR STORMS

EXISTING CONDITION {DRAINS TO FUTURE DETENTIOW BASIN)

FILENAME: WGEXIST.DAT

QUTFUT CONTROL VARIABLES

IFRWT
IpLOoT
QSCAL

5 PRINT CONTROL
0 PLOT CONTRQOL
0. HYDROGRAPH PLOT SCALE

HYDROGRAPH TIME DATA

NMIN 5 MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE
ITIME 0800 STARTING TIME
NQ 300 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 2 0 ENDING DATE
NDTIME 0855 ENDING TIME
ICENT 13 CENTURY MARK
COMPUTATION INTERVAL .08 HOURS

TOTAL TIME EBASE 24.9Z HOURS

ENGLISH UNITS
DRAINAGE AREA
PRECIPITATICN DEPTH
LENGTH, ELEVATION
FLOW
STCRAGE VOLUME
SURFACE AREA
TEMPERATURE

SQUARE MILES

INCHES

FEET

CUBIC FEET PER SECOND
ACRE-FEET

ACRES

DEGREES FAHREWHEIT

LR R e R g e
-

®
* U.8. ARMY CCORPS OF ENGINEERS *
* HYDROLOGIC ENGINEERING CENTER *
= 608 SECOND STREET *
* DAVIS, CALIFORNIAR 95616 *
* (818} 756-1104 *
* *®
* *

LR R L T R g



Jp MULTI-PLAN OPTICN

NPLAN 1 NUMBER QF PLANS
IR MULTI-RATIO OPTION
RATIOS OF PRECIPITATICHN
.67 1.00
1
PEAK FLOW AND STAGE (END-OF-PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECCNOMIC COMPUTATIONS
FLOWS IN CUBIC FEET PER SECOND, ARER IN SQUARE MILES
TIME TC PERK IN HOURS
RATIOS APPLIED TO PRECIFITATION
OPERATION STATION AREA PLAN RATIO 1 RATIC 2
.67 1.00
HYDROGRRPH AT
+ 3 .07 1 FLOW 9. 37.
TIME 6.00 5.82
ROUTED TO
+ 3-1 .07 1 FLOW . 37.
TIME £.08 6.00
HYDROGRAPH AT
+ 4 .20 1 FLOW 20. 87.
TIME 6.08 6.C0
2 COMBINED AT
+ DFO .27 1 TLOW 29. 124.
TIME 6.08 6.00
ROUTED TO
+ 4-1 W27 1 FLOW 28. 122.
TIME 6.08 .08
HYDROGRAPH AT
+ 1 .11 1 FLOW 12. 48,
TIME 6.17 6.08
HYDROGRAPH AT
+ 2 .07 1 FLOW 7. 31.
TIME 6.17 6.08
3 COMBINED AT
+ Dpl .46 1 FLOW 47. 203,
TIME 6.17 §.08

1



ISTAQ

FOR PLAN

3-1

CONTINUITY SUMMARY

FOR PLAN
3-1

CONTINUITY SUMMARY

FOR PLAN
4-1

CONTINUITY SUMMARY

FOR PLAN
4-1

CONTINUITY SUMMARY

*** NORMAL END OF HEC-] ***

ELEMENT oT
(MIN}
=1 RATIC= .67
MANE ' 2.40
{AC-FT} - INFLOW=
= 1 RATIC= 1.00
MANE 1.82
{AC-FT} - INFLOW=
= 1 RATIO= .67
MANE .80
(AC~FT} - INFLOW=

=1 RATIO= 1.00

MANE

(AC-FT)

.67

- INFLOW=

SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE RQUTING
(FLOW IS DIRECT RUNCFF WITHOUT BASE FLOW)

PERK TIME TO VOLUME
PEAK
(CFS) {MIN} {IN)

8.66 364.46 .34
-1295E+01 EXCESS= .0000E+00 OUTFLOW=
36.99 359.4% 1.02
-3900E+01 EXCESS= .0000E+00 QUTFLOW=
2B.68 367,08 .34
.4867E+01 EXCESS= .000CE+00 CUTFLOW=

123.78 361.36 1.02
.1465E+02 EXCESS= .0000E+00 OQUTFLOW=

DT

(MIN)

.00

.00

.00

INTERPOLATED TO

COMPUTATION INTERVAL

PEAK TIME TC
PEAK
{CFS) (MIN)
.00 8.8l 365.00

.1293E+01 BASIN STORAGE=

36.97 360.00

.3899E+01 BASIN STORAGE=

28.15 365.00

-4B66E+(]1 BASIN STORAGE=

1z22.089 365.00

.1465E+02 BASIN STORBGE=

VOLUME

(Im)

.34

.54B0E~03 PERCENT ERRCR=

1.02

.6128E-03 PERCENT ERROR=

.34

.6221E-03 PERCENT ERRCOR=

1.02

.1076E-02 PERCENT ERROR=



Ik dedhkrrddrkdrdrrkkrrhdrrrdratrrrrrrrsoesr Fhkkkhhh ok ko k kAT I T F I I XTI T TN T w % w kg

* * *
- FLOOD HYDROGRAPH PACKAGE (HEC-1) * * U.S. ARMY CORPS OF ENGINEERS *
* JUN 1998 * * EYDROLOGIC ENGINEZRING CENTER *
* VERSION 4.1 * * 609 SECOND STREET *
* * * DRVIS, CALIFQRNIA 25616 -
* RUN DATE JINOV02 TIME 11:47:30 * * (816) 756-1104 *
* w * *
B T L R R P o S e B R L L B R R g

X P A 4:0:9.0:9.9 4 KEXXK X
X X X b4 X XX
X X X X X
KEXEREK HEXX % pe.80.0.14 X
X X X X X
X X X pS X X
A L #..8.4:9.6 % HEXHRX 084

Zoure Condiion w(o Dekenhi

THIS PROGRAM REPLACES ALL PREVICUS VERSIONS OF HEC-1 XNOWN AS HEC1 (JAN 73), HEC1GS, HECLDE, AND HEC1KW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF —-AMSKR- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRANT7 VERSION
NZW QPTIONS: DAMEBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION

KINEMATIC WAVE: WEW FINITE DIFFERENCE ALGORITHM

1 HEC-1 INPUT PAGE 1
LIKE ID....... 1....... Zevinunn K deeinans [P [P T | J 9. 10
1 iD WINDMILL GULCH DETENTION BASIN FINAL DESIGN
2 ip NOVEMBER 1, 2002
3 iD 5-YEAR AND 100-YEAR 24-HOUR STORMS
4 ib FUTURE COWDITION WITHOUT DETENTION
5 ID ILENAME: WGFUTURE.DAT
*DIAGRAM
6 IT 3 g8gc 300
7 ic 5
8 JR PREC .67 1.0



BA
bB
I8
PC
PC
PC
?C
PC
BC
PC
BPC
PC
PC
LS
UD

L0762
4.5
15
.0005
.0188
.0750
-8100
.8638
.9013
-8325
.9575
.9813
.9938

172

.0530

-184

DP1

Sub-basin 3

L0015
.0z210
L1000
L8200
L8875
.9050
. 9350
-9600
.9825
L9950

80

L0030
L0233
-4000
L8250
L8713
.9083
.8375
. 9625
.8838
.9963

.0045
.0255
.74Q00
.8300
.8750
-2115
.%400
.8650
- 8850
L8975

{scftball fields)

-Q080 -ggeo
.0278 .0320
L7250 L7500
-8350 L8400
.8788 .8825
. 9148 .9180

-9425 .8450
L9675 .8700
L9663 L9875
.8%88 1.000

Route Sub-basin 3 to Design Point 1

.023

Sub~basin 1

g5

Sub-basin 2

78.8

.035

Corbine Sub-basins 1,

TRAP 3

(Soaring Eagles)

{(Detention Basin)

2, and 3

.g100
L0390
L7630
L8450
.8863
L8210
.9475
L8735
.68es

L0120
.0460
L7800
.850C
-8500
.9Z240
. 9500
L8750
L9800

L0143
.Q530
L7800
L8550
-8838
L8210
L9525
L9775
L9913

.0165
L0600
L8000
L8600
.8975
.8300
. 9550
. 9800
L9925



INPUT
LINE

NG.

26

29

34

39

SCHEEMATIC DIAGRAM OF STREAM NETWORK

{V} ROUTING {--->} DIVERSION OR PUMP FLOW
{.} CONNECTOR {<---} RETURN OF DIVERTED OR PUMPED FLOW
3
v
v
3-1
1
2
0 Y

(***} RUNOFF ALSO COMPUTED AT THIS LOCATION

1*************:&*:****:‘r**********w*********

*

*
*
*
*
*
*
*

FLOOD HYDROGRAPH PACKARGE (HEC-1)

RUN DATE

Fhrdhddhkdhhdh kb krhrxddrr e kd b rdradhrr

10

&

JUN 1988
VERSION 4.1

0INOVOZ TIME 11:47:30

*
*
*
*
*®
*
*

WINDMILL GULCH DETENTION BASIN FINAL DESIGN
NOVEMBER 1, 2002

5-YEAR AND 100-YEAR 24-HOUR STORMS

FUTURE CONDITION WITHOUT DETENTION
FILENAME: WGFUTURE.DAT

OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HEYDROGRAPH PLOT SCALE

EE S R R e L ]

* *
* U.S. RRMY CORPS OF ENGINEERS *
* HYDRCLOGIC ENGINEERING CENTER  *
* 609 $ECOND STREET *
* DAVIS, CALIFORNIZ 95616 *
* (916} 756-1102 *
* *
* *

Fhrkkkhkkkkh bk kh Ak ks rkdr R T h ok h* kb



IT HYDROGRAPH TIME DATA

NMIN 5 MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE
ITIME 0800 STARTING TIME
NQ 300 NUMBER CF HYDRCOGRAPH ORDINATES
NDDATE 2 0 EKDING DATE
NDTIME 0855 ENDING TIME
ICENT 19 CENTURY MARK
COMPUTATICN INTERVAL .08 HOURS

TOTAL TIME BASE 24.92 HOURS

ENGLISH UNITS

DRAINAGE AREZ SQUARE MILES
PRECIPITATION DEPTH INCHES
LENGTH, ELEVATION FEET
FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET
SURFACE AREA ACRES
TEMPERATURE DEGREES FAHRENHEIT
Jagp MULTI-PLAN OPTION
NPLAN 1 NUMBER OF PLANS
JR MOLTI-RATIO OPTION
RATIOS OF PRECIPITATION
.67 1.00

PERK FLOW AND STAGE (END-OF-PERICD} SUMMARY FOR MULTIPLE PLAN-RATIO ECONCMIC COMPUTATIONS
FLOWS IN CUBIC FEET PER SECOND, AREA IN SQUARE MILES
TIME TO PEARE IN HOURS

RATIOS APPLIED TO PRECIPITATION

OPERATION STATION AREA PLAN RATIO 1 RATIO 2
.67 1.00
HYDROGRAPH AT
+ 3 .08 1 FLOW 786, 151.
TIME 5.83 5.83
ROUTED TO
+ 3-1 .08 1 FLOW 73. 148.
TIME 5.83 5.83

HYDROGRAPH AT
+ 1 .13 1 FLOW 162. 283.
TIME 5.83 5.83



HYDROGRAPH AT
+ 2 .05 1 FLOW 49. 99,
TIME 5.83 5.83

3 COMBINED AT
+ Del .26 1 FLOW
TIME

83. 545,
.83 5.83

w M

1
SUMMARY OF KINEMATIC WAVE — MUSKINGUM-CUNGE ROUTING
(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW)
INTERPOLATELD TO
COMPUTATION INTERVAL

ISTRQ ELEZMENT DT PEAK TIME TO VOLUME DT PEAK TIME TO VOLUME
PEAR FEAK
(MIN) {CES) (MIN) (IN} (MIN) {CFS) IMIN} {IN)
FOR PLAN = 1 RATIO= .§7
3-1 MANE 1.48 75.40 352.5% 1.28 5.00 72.75 350.00 1.2%

CONTINUITY SUMMARY (AC-FT) - INFLOW= .5126E+01 EXCESS= .0000E+0C QUTFLOW= ,5127E+01 BASIN STORAGE= .1994E-03 PERCENT ERROR=

FOR PLAN = 1 RATIOC= 1.00
3-1 MANE 1.30 145.50 351.863 2.48 5.00 148.27 350.00 2.46

CONTINUITY SUMMARY (AC-FT) - INFLOW= .1000E+02 EXCESS= .0000E+00 QUTFLOW= .1001E+02 BASIN STORAGE= .3229E-03 PERCENT ERROR=

*** NORMAL END OF HEC-1 *=**
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+ * *
* FLOCD HYDROGRAPH PACKAGE (HEC-1) * * U.S. ARMY CORPS OF ENGINEERS *
* JUN 1998 * * HYDROLOGIC ENGINEERING CENTER *
* VERSION 4.1 * * 609 SECOND STREET *
* * * DAVIS, CRLIFORNIA 85616 *
* RUN DATE 04DECC2 TIME 15:25:07 * * (916) 756-1104 *
* * * *
dedkok ok ko k Rk A Rk kg kK ek ok Kk sk K e ek EE kKRR ARk G R R R Rk ko ok R ok ko h Ak ko

X X XXENEKE KXXXX X
X X X X X .04
X X X X X
p:8:6.4.0.¢ 0. ¢ 4 4.4 X KAAAK X
ks X X X X
X X X h:4 X X
X X XXXXXXEX P 90.8.44 KEX

Futre Condthin W/ Detenrion

THIS PROGRAM REPLACES ALL FREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HECLIDB, AND HECLEW.

THE DEFINITICNS OF VARIABLES ~RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRANT77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

1 HEC-1 INPUT PAGE 1
LINE ID..e... loeoanss 2 [C IR 4o Seaennns Bovivnnn Tevenunn S....... Sl 10
1 ip WINDMILL GULCH DETENTION BASIN FINAL DESIGN
2 ID NOVEMBER 1, 2002
3 iDp 5-~YEAR AND 100-~YERR 24-HOUR STORMS
4 ID FUTURE CONDITICON WITH DETENTION
5 D FILEKNAME: WGEUDET.DAT
*DIAGRRM
6 IT .5 800 300
7 10 5

g JR PREC .87 1.0



PR

PB
IN
PC
EC
EC
BC
PC
PC
PC
BC
PC
PC
Ls
U

RER

EK
KM
Ba
LS
ud

SE
Sa
SE

L0762

4.5

15
. 0005
.018s
.0750
.8100
-8638
.9013
. 9325
. 8575
.9813
. 9938

172

L1260

.175

.0530

.184

DBl

1
0
5947
0
5947

Sub-basin 3 (softball fields)

.0045
.0255
L7000
L8300
-8750
L9115
. 9400
-9650
.9850
L2975

L0080
.0278
. 7250
.8350
.8788
.9148
.9425
. 9675
L9883
.9888

L0080
-0320
. 7500
.8400
.8825
.9180
-9450
.9700
L9873
1.000

Route Sub-basin 3 to Design Point 1

L0015 0030
.0210 L0233
L1006 L4000
.8200 .8250
.8675 8713
.8050 .3083
.5350 L9375
L8600 L9625
. 9825 .9838
.9950 .8963
80
.023 .035
Sub-basin 1
85
Sub-basin 2
78.8

Combine Sub-basins 1,

DETENTION BASIN AT DESIGN POINT 1

STCR
0.8
5849.4
1.349
5848

-1
0.8
5950
1.827
5850

15
5952
2.092
5852

TRAY

(Scaring Eagles)

{Detention Basin)

and 3

47
5953
2.882
5954

3

170
5954
3.180
5856

.0100
.0390
. 7650
-8450
.8B883
.9210
L9475
L9725
. 9888

203
5855

.0120
L0460
L7800
L8500
-§200
.8240
.8500
L8750
.8300

L0143
.0330
. 7980
L8550
.8938
-8270
. 9525
L9775
-9813

.0165
-0600
-8000
.8600
.8975
. 2300
.3550
.9800
L9825

s Elantton § Pord Shgge



I

NPUT
LINE

NO.

26

29

34

38

42

HEC-1 INPUT

LINE ID....... ) 2o I 4. 5., 6

48 ZZ
SCHEMATIC DIAGREM OF STREAM NETWORK

{V} ROUTING (-—->) DIVERSION OR PUMP FLOW

{.)] CONNECTOR {<-—-} RETURN OF DIVERTED OR PUMPED FLOW

DEL

(***) RUNOFF ALSC COMPUTED AT THIS LOCATION

1**************************************‘k**

*

*
*
*
*
*
*
*

FLOCD HYDROGRAPH PACEAGE

RUN DATE

kkkhkkkkdk A AT A h kT h kA b bRk Thrrhrrd

*
(EEC-1)
JUN 1998
VERSION 4.1

04DECO2 TIME 15:25:07

*
*
*
*
*
*
*

WINDMILL GULCH DETENTION BASIN FINAL DESIGN
NOVEMBER 1, 2002

5-YEAR AND 100-YEAR 24-HOUR STORMS

FUTURE CONDITICN WITH DETENTION

FILENAME: WGFUDET.DAT

PAGE 2

FAIKFRLFE T LA ARk T hr kv hd Xk bk vk ddks

* *
* U.S. ARMY CORPS OF ENGINEERS *
* EYDROLOGIC ENGINEERING CENTER *
* 508 SECOND STREET *
* DAVIS, CBLIFORNIA 95616 *
* *
* *
* .

{916) 756~1104

FhEEFEFIE TR I hk kA khkrh bk hhrd e R v ddrh®



7 IO QUTPUT CONTROL VARIABLES

IPRNT 5 PRINT CONTROL
IPLOT ' 0 PLOT CONTROL
QSCAL 0. HYDROGRAPE PLOT SCALE
IT HYDROGRAPH TIME DATA
NMIN 5 MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE
ITIME 0800 STARTING TIME
NG 300 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 2 0 ENDING DATE
NDTIME 0855 ENDING TIME
ICENT 19 CENTURY MAREK
COMPUTATION INTERVAL .08 HOURS

TOTAL TIME BASE 24,92 HOURS

ENGLISH UNITS

DRAINAGE RREA SQUARE MILES
PRECIPITATION DEPTH INCHES
LENGTH, ELEVATION FEET
FLOW CUBIC FEET PER SECOND
STCORAGE VOLUME ACRE-FEET
SURFACE AREAR ACRES
TEMPERATURE DEGREES FAHRENHEIT
Jag MULTI-FLAN OPTION
NELAN 1 NUMBER OF PLANS
JR MULTI-RATIO QPTION
RATIOS OF PRECIPITATION
.67 1.00

PEAK FLOW AND STAGE (END-OF-PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS
FLOWS IN CUBIC FEET PER SECOND, AREA IN SQUARE MILES
TIME TC PEAK IN HOURS

RATIOS APPLIED TC PRECIPITATION

OPERATION STATICN AREA PLAN RATIO 1 RATIOC 2
.67 1.00
HYDROGRAPH AT
+ 3 .08 1 FLOW 6. 151.
TIME 5.83 5.83
ROUTED TO
+ 3-1 .08 1 FLOW 73. 148.

TIME 5.83 5.83



+

+

+

4

5-yr

HYDROGRAPH AT

1 .13 1 EFLOW 162. 293,
TIME 5.83 5.83
HYDROGRAPH AT
2 .05 1 FLOW 49, 39.
TIME 5.83 5.83
3 COMBINED AT
DPl .26 1 FLOW 283. 541. <
TIME 5.83 5.83
ROUTED TO -
DBL .26 1 FLOW 47, 203, S
TIME 6.33 .08
** PEAR STAGES IN FEET **
1  STAGE %653.00 5954.99 15;—
TIME §.33 .08
SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING
(FLOW IS DIRECT RUNOEF WITHOUT BASE FLOW)
INTERPOLATED TO
COMPUTATION INTERVAL
ISTAQ  ELEMENT DT PEAE  TIME 70O VOLUME DT PEAK  TIME TO
PEAK PERX
(MIN) (crs) (MIN) (IN) {MIN) (CFS) (MIN)
FCR PIAN = 1 RATIO= .67
3-1 MANE 1.48 75.40 352.56 1.26 5.00 72.75 350.00
CONTINUITY SUMMARY (AC-FT) - INFLOW= .5126E+0l EXCESS= ,Q000E+00 OUTFLOW= .5127E+01 BASIN STORAGE=
FOR PLAN = 1 RATIO= 1.00
3-1 MaNE 1.30 149.50 351.63 2.46 5.00 148.27 250.00
CONTINUITY SUMMARY (RC-FT) - INFLOW= .1000E+02 EXCESS= .00CCE+00 OUTFLOW= .1001E+02 BASIN STORAGE=

*** NORMAL END OF HEC-1 ***

Doseliped (o —word)

Hetoric (Qux-pond )
Mt Waer Swrdoce. €levation

VQLUME
(1IN}
1.2¢
.1884E-03 PERCENT ERROR= .G
2.4%6
.3229E-03 PERCENT ERROR= .0



Project 02072
Windmill Guich Detention Basin #2
Volume vs. Elevation

Volume {acre-feet)

Elevation (feet)

02072volumecale Chart Actual )

Kiowa Engineering Carporation
Date Printed: 12/4/02

Project No, 02072



Windmill Gulch Detention Basin #2
Volume Calcutation

: Area Avg. Incremental Cumulative
Stage  Elevation Ac-ft Area  Increment Volume Volume

0 5947 0.00

0.67 1 0.67 0.67
1 5948 1.35

1.49 2 - 2.98 365
2 5950 1.63

1.86 2 3.72 7.37
2 5952 2.09

2.49 2 4.08 12.35
2 5954 2.89

3.04 2 6.07 18.43
2 5956 3.18

02072volumecale Actual

Date Prepared: 12/4/02

Kiowa Englineering Corporation

Project No. 02072
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Colorado Springs, Colorado 80304

(719) 6307342

Kiowa Engineering Corporation
1604 South 21st Street

COLORADO SPRINGS, COLORADO

WINDMILL GULCH DETENTION BASIN
EXISTING BASIN CONDITIONS

Project No- 02072

LEGEND

Date: Hovember 5, 2002

DESIGN POINT FLOWS

5-YEAR  100-YEAR
A 47 cfs 243 cfs

0 200" 400 WINDMILL GULCH DBPS
NOTE: FIMS MAPPING USED TO R [ 50 efs 230 cfs
DETERMINE BASIN BOUNDARIES =
SCALE: 1=400¢

Desigm JGD
’ Drowre JGD
IRAINAGE BASIN DESIGNATION
Eheck: RNV
7302 ac IRAINAGE BASIN AREA -
5 cfE S-YEAR BASIN RUNOFF Revisions:
100-YEAR BASIN RUNOFF
PRV DRAINAGE BASIN BOUMDARY
——— FLOW MIRECTION SHEET

DESIGN POINT
EXISTING 2’ CAONTOUR

__GAMY_-~ EXISTING 10° CONTOUR

OF 2 SHEETS

2372 Relention BawnPRi AT NIFSHE



Corporation
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WINDMILL GULCH DETENTION BASIN

5, oo
EABLES® FILING, 0. 2 N
R SOARING

“EAGLES"FILING NO. 3
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“—RUNGFF_FROM SUB—BASIN
"4, ASSUMED TOBDRAIN
© 'sAUTH PER DBES.
1 DEF

FUTURE BASIN CONDITIONS
COLORADO SPRINGS, COLORADO

. ‘_\

L S I
PROROSED WINDMILL /GULC
‘ _..‘DETENTIQN :EAS['N" H

Project Np:92072
Date: Novenber 5, 2002
DESIGN POINT FLOWS LEGEND Desigrs 160

SYEAR  100-YEAR DRAINAGE BASIN DESIGNATION Drowr: JGD

DRAINAGE BASIN AREA Chech: RNY
5-YEAR BASIN RUNDGFF Re vigions:
100-YEAR BASIN RUNGFF

DRAINAGE BASIN BOUNDARY

A 283 cfFs 54l cfs

DETENTION BASIN DATA —~— FLOW DIRECTION SHEET
a angr a00° A WINDMILL GULEH DBPS A DESIGN POINT
Qs N=460cs Qo IN = 780 cls .
- Qs OUT=165cfs  Qjgq OUT = 240 cfc .. - EXISTING 2 CONTOUR 2
SCALE:  17=400 Yolygo = 207 aoit = GG e EXISTING 10 CORTOUR

QF 2 SHEETS
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