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Daniel Torres
Text Box
Add PCD File No MS194

Daniel Torres
Text Box
Please provide a complete Final Drainage report. Per County criteria (DCM vol. 1 section 4.5) Letter type drainage reports are only allowed where a complete drainage report has previously been approved by the County Engineer and significant changes from such report is not proposed.
Additional comments may be provided upon review of Final Drainage Report.


CIVIL

ENGINEERING FOR THE FUTURE

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.

Michael A. Bartusek, P.E. #23329

DEVELOPER’S STATEMENT:

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

By:

George C. Hess 111
Title: President

Address: G3 Investments, Inc.
3980 Walker Road
Colorado Springs, CO 80908

Filed in accordance with the El Paso County Land Development Code, the Drainage Criteria
Manual Volumes 1 and 2, and the Engineering Criteria Manual, as amended.

Jennifer Irvine, COUNTY ENGINEER/ECM Administrator Date

Conditions:



WALKER RESERVE
DRAINAGE LETTER

GENERAL

This project is for the platting of a 40.77-acre site into three (3) individual lots. The project is
located east of SH 83 and north of Walker Road. The project is further described as being in the
western quarter of Section 11, Township 11 South, Range 66 West of the 6t Principal Meridian
in El Paso County, Colorado.

Drainage from the site is tributary to West Cherry Creek. No portion of this subdivision is
contained within a FEMA 100-year floodplain as delineated on the Flood Insurance Rate Map
(FIRM) No. 08041C0305G and No. 08041C0285G, dated December 7, 2018. The soil on the site
is classified as Kettle gravelly loamy sand and Tomah-Crowfoot loamy sand by the Soil Survey of
El Paso County Area, Colorado, prepared by the Soil Conservation Service. The soils are classified
as Hydrologic Soil Group B.

METHOD OF COMPUTATION

The methodology utilized for this report is in accordance with County Drainage Criteria Manual.
The Rational Method for computation of runoff was used for areas of 20 acres or less.

Q=cia

Where Q= maximum rate of runoff in cubic feet per second
c¢= runoff coefficient representing drainage area characteristics
i = average rainfall intensity, in inches per hour, for the duration

required for the runoff to become established
a= drainage basin size in acres

The overall drainage for the area including off-site flows was calculated using TR-20 Program
for Project Formulated Hydrology, developed by the Soil Conservation Service (NRCS).

Times of concentration were estimated using the SCS procedures described in the DCM, based

upon the hydrologic soil type, the natural conditions found in the basins and the runoff curve
numbers (CN) chart from Table 5-4 of the DCM.

The 100-year, 24-hour storm precipitation selected from the NOAA isopluvial map in Figure 5-
4e from the DCM was 4.6 inches. The ten-year, 24-hour storm precipitation selected from the
rainfall depth-duration relationship chart in Figure 5-6 from the DCM was 3.1 inches. The five-
year, 24-hour storm precipitation was derived from Figure 5-6 of the County Drainage Criteria
Manual. The calculated rainfall amount was 2.6 inches. These numbers, along with SCS
information, were used as input.

EXISTING AND DEVELOPED DRAINAGE CHARACTERISTICS

The proposed site is located within Black Forest and is comprised mostly of meadows. The
40.77-acre area contains a residence and some outbuildings. Several broad swales traverse the
area along with a broad drainageway. The site has been divided into two (2) drainage basins

which flow southwesterly. They are tributary to West Cherry Creek, which flows into Douglas
County.



The southeastern portion of the site receives runoff from Sub-Basin A. This sub-basin produces
runoff of 4.7 cfs for the five-year storm and 33.4 cfs for the 100-year storm. The runoff
continues west along Walker Road to the channel.

Sub-Basin B is tributary to the southwestern part of the site. The sub-basin produces runoff
amounts of 1.9 cfs for the five-year storm and 13.9 cfs for the 100-year storm. The storm runoff
flows east through a broad swale into the channel. Storm runoff from the two basins combine at
DP1 and produce total runoff of 6.0 cfs and 43.2 cfs for the five- and 100-year storms,
respectively.

Sub-Basin C drains the remainder of the site and produces runoff amounts of 4.2 cfs for the five-
year storm and 30.3 cfs for the 100-year storm. The combined runoff of the three sub-basins at
DP2 is 9.7 cfs and 69.2 cfs for the five- and 100-year storms, respectively.

The drainageway which flows through the site drains approximately 850 acres of mostly
rangeland with a few homes and ranches scattered through the basin. The estimated flows
through the proposed site are 137 cfs for the five-year storm and 600 cfs for the 100-year
storm. Based on these flows the estimated flow depth within the drainageway is 3.2 ft. with a
100-year velocity of 3.7 fps.

The estimated existing and developed on-site runoff produced by these basins is shown in Table
1 below.

Table 1

5-Year Storm Runoff 100-Year Storm Runoff
Sub-Basin {cfs) {cfs)
A 4.7 334
B 1.5 13.9
C 4.2 30.3
DP1{A+B) 6.0 43.2
DP2(DP1+C) 9.7 69.2
OVERALL BASIN 137 600

BASIN FEE DETERMINATION

The unplatted site consists of 40.77 acres in northern El Paso County. The project is tributary to
West Cherry Creek, which is an unstudied basin that flows into Douglas County. There are no
drainage basin fees associated with the project.

CONCLUSION

The platting of the 40.77 acres into three (3) individual lots has no impact on the downstream
facilities. Only a minor increase in the imperviousness of the area - less than one percent (1%) ~
is expected. Consequently, no drainage improvements are required at this time.
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WALKER.OUT
1
FRERRRAR RGN ARFRERZ0-80 LIST OF INPUT DATA FOR TR-Z2( HYDROLOGY**#®&Fiiddddiddadsd
JOB TR-20 SUMMARY NOPLOTS
TITLE 3980 WALKER RD - TRZ20 RUN 24 HR.S5&100YR. STORM
TITLE DEVELOPED CONDITIONS INPUT : walker
5 RAINFL 7 0.5
3 0.0000 0.0040 0.0080 0.0100 0.0140
8 0.0180 0.0220 0.0260 0.0300 0.0450
8 0.0600 0.1000 0.7100 0.7500 0.7750
8 0.8000 0.8200 0.8300 0.8400 0.8500
8 0.8600 0.8700 0.8750 0.8850 0.8900
8 0.9000 0.9050 0.9100 0.9200 0.9250
8 0.9300 0.9350 0.9400 0.9450 0.9500
8 0.9550 0.9600 0.9650 0.8700 0.9730
8 0.9750 0.9800 0.9830 0.9870 0.9900
8 0.9930 0.9960 0.9999 1.0000 1.0000
9 ENDTBL
2 XSECTN 005 1.0
8 7330.00 0.0 0.00
8 7331.14 106.0 49.65
8 7332.91 500.0 141.99
8 7334.30 1000.0 227.61
8 7336.28 2000.0 369.35
9 ENDTBL
2 XSECTN 010 1.0
8 7340.00 0.0 0.00
8 7341.14 100.0 49.65
8 7342.91 500.0 141.99
8 7344.30 1000.0 227.61
8 7346.28 2000.0 369.35
9 ENDTRBL
6 RUNOFF 1 010 2 1.3000 61.0 0.737 11
6 REACH 3 005 2 1 100.0 11
ENDATA
7 INCREM 6 0.1
7 comput 7 010 005 0.0 3.00 1.0 72 01 01
ENDCMP 1
7 COMPUT 7 010 005 0.0 4.60 1.0 72 01 02
ENDCMP 1
ENDJIOB 2
0-.“.-:‘::':-.‘.-:‘:-.’:*:‘.—-.’::‘:-.’::‘.--.’:-kf:f::‘::‘:*-k*:‘:*-k*:‘r-k:’r:‘c**END OF 80_80 LIST*:‘::"::‘:-’::":'i":-.’:=‘.--i‘:-k=‘.--.':--.".--!::‘:-fn‘n*n‘:-.*:-k-ks’:-k****s‘:*ff
EXECUTIVE CONTROL OPERATION INCREM
RECORD ID
+ MAIN TIME INCREMENT = .10 HOURS
EXECUTIVE CONTROL OPERATION COMPUT
RECORD ID
+ FROM XSECTION 10
+ TO XSECTION 5
STARTING TIME = .00 RAIN DEPTH = 3.00 RAIN DURATION= 1.00 RAIN
TABLE NO.= 7 ANT. MOIST. COND= 2
ALTERNATE NO.= 1 STORM NO.= 1 MAIN TIME INCREMENT = .10 HOURS
OPERATION RUNOFF  CROSS SECTION 10
Page 1



WALKER.OUT

PEAK TIME(HRS) PEAK DISCHARGE(CFS) PEAK
ELEVATION(FEET)
. 137.10 (RUNOFF)
10.48 15.51 (RUNOFF)
11.71 13.68 (RUNOFF)
12.71 13.87 {RUNOFF)
14.23 13,97 (RUNOFF)
18.95 9.10 {RUNOFF)
20.77 7.58 (RUNOFF)
21.70 6.96 (RUNOFF)
23.59 6.59 (RUNOFF)
TIME(HRS) FIRST HYDROGRAPH POINT = .00 HOURS TIME INCREMENT = .10
HOURS DRAINAGE AREA = 1.30 sQ.MI.
5.00 DISCHG .00 .00 .00 .00 .00 .00
.00 .00 .35 5.34
6.00 DISCHG 23.62 57.37 99.22 128.30 137.04 130.86
114.72 94.63 78.59 66.98
7.00 DISCHG 58.03 50.88 45.69 41.99 39.49 37.81
36.58 35.51 34.40 33.26
8.00 DISCHG 32.11 30.85 29.27 27.24 24.95 22.68
20.61 18.94 17.72 16.88
9.00 DISCHG 16.30 15.90 15.62 15.44 15.33 15.26
15.23 15.22 15.23 15.26
10.00 DISCHG 15.29 15.33 15.37 15.42 15.47 15.51
15.43 15.08 14.33 13.26
11.00 DISCHG 12.11 11.17 10.68 10.87 11.59 12.51
13.29 13.68 13.42 12.67
12.00 DISCHG 11.76 10.99 10.64 10.93 11.71 12.67
13.48 13.87 13.64 12.93
13.00 DISCHG 12.01 11.10 10.33 9.77 9.38 9.13
9.10 9.42 10.17 11.26
14.00 DISCHG 12.45 13.44 13.94 13.81 13.16 12.27
11.36 10.59 10.02 9.63
15.00 DISCHG 9.36 9.16 9.03 8.93 8.87 8.83
3.80 8.78 8.77 8.77
16,00 DISCHG 8.77 8.77 8.78 8.79 8.80 8.81
8.82 8.83 8.85 R.86
17.00 DISCHG 8.87 8.88 8.90 8.91 8.92 8.93
8.95 8.96 8.97 £.98
18.00 DISCHG 8.99 9.01 9.02 9.03 9.04 9.05
9.07 9.08 9.09 9.10
19.00 DISCHG 9.10 9.04 8.86 8.50 8.01 7.47
6.94 6.43 5.95 5.49
20.00 DISCHG 5.09 4.83 4.85 5.19 5.80 6.51
7.13 7.51 7.57 7.37
21.00 DISCHG 7.04 6.73 6.52 65.48 6.58 6.75
6.90 6.96 6.89 6.71
22.00 DISCHG 6.50 6.28 6.10 5,97 5.88 5.82
5.77 5.74 5.72 5.71
23.00 DISCHG 5.70 5.73 5.81 5.98 6.23 6.47
6.58 6.41 5.82 4,92
24,00 DISCHG 3.91 2.96 2.16 1.57 1.14 .83
.60 .43 .30 .22
25.00 DISCHG .15 11 .08 .05 .04 .02
.01 .01 .00

##%  WARNING REACH 5 ATT-KIN COEFF.{C) GREATER THAN 0.667, CONSIDER
REDUCING MAIN TIME INCREMENT %%
1

Page 2



TR20 XEQ 04-27-18 07:20

REV PC 09/83(.2)

OPERATION REACH

CRGOSS SECTION

PEAK TIME(HRS)

JoB

1

5

WALKER.OQUT
3980 WALKER RD - TR20 RUN 24 HR.S5&100YR. STORM

PASS
PAGE

1
DEVELOPED CONDITIONS INPUT

PEAK DISCHARGE({CFS)
137.

FIRST HYDROGRAPH POINT =

ELEVATION(FEET)
6.41
10.48
11.71
12.71
14,23
18.95
20.77
21.70
23.59
TIME(HRS)
HOURS DRAINAGE AREA =
5.00 DISCHG
.00 .00 .35
6.00 DISCHG 23
114.72 94.63 78.59
7.00 DISCHG 58
36.58 35.51 34.40
8.00 DISCHG 32
20.61 18.94 17.72
9,00 DISCHG 16
15.23 15.22 15.23
10.00 DISCHG 15
15.43 15.08 14.33
11.00 DISCHG 12
13.29 13.68 13.42
12.00 DISCHG 11
13.48 13.87 13.64
13.00 DISCHG 12
9.10 9.42 10.17
14.00 DISCHG 12
11.36 10.59 10.02
15.00 DISCHG
8.80 8.78 8.77
16.00 DISCHG
8.82 8.83 8.85
17.00 DISCHG
8.95 8.96 8.97
18.00 DISCHG
8.07 9.08 9.09
19.00 DISCHG
6.94 6.43 5.95
20.00 DISCHG
7.13 7.51 7.57
21.00 DISCHG
6.90 6.96 6.89
22.00 DISCHG
5.77 5.74 5.72
23.00 DISCHG
6.58 6.41 5.82
24.00 DISCHG

1.30 sqQ.MI,
00 .

Lo oY NV W0 o 0 W

NI T o N+ S N (Tt~ B - B = -

00
.37
.88
.85
.90
.33
.17
.99
.10
.44
.16
.77
.88
.01
.04
.83
.73
.28
.73
.96

Page 3

15.
13.
13.
i3.
9.
7.
6.
6.

.00

T i e ol s e O s =
w O o O o g W

[ I W T o T = s R - S » s B Vo B~ < B - B o

.00
.22
.69
.27
.62
.37
.68
.64
.33
.94
.03
.78
.90
.02
.86
.85
.52
.10
.81
.16

10
51
68
87
97
10
58
96
59
HOURS
128.
41.
27.
15
15
10.
10.
9
13.
8
8
8
9
8
5
6
5
5
1

.00

30
99
24

.44
.42

87
93

.77

81

.93
.79
91
.03
.50
.19
.48
.97
.98
.57

[
W

H M w1 oY i o0 W 0 o0 00

: walker

TIME INCREMENT =

.00
137.
39.
24,
15.
15.
11.
11.
.38
.16
.87
.80
.92
.04
.01
.80
.58
.88
.23
.14

04
49
95
33
47
59
71

7331.30
7330.18
7330.16
7330.16
7330.16
7330.10
7330.09
7330.08
7330.08

.00
130.86
37.81
22,68
15.26
15.51
12.51
12.67

[
[aS)

.27
.83
.81
.93
.05
.47
.51
.75
.82
.47

Gy U1y G N W 00 0

.83



.60
25.00
.01

.43
DISCHG
.01

.30

.00

.15

W22

EXECUTIVE CONTROL OPERATION ENDCMP
RECORD ID

+

EXECUTIVE CONTROL OPERATION COMPUT
RECORD ID

+
+

STARTING TIME =

TABLE NO.= 7

ALTERNATE NO.= 1

1

TR20 XEQ 04-27-18 07:20
REV PC 09/83(.2)

OPERATION RUNOFF

.00

WALKER.OUT

A1

.08

.05

.04

COMPUTATIONS COMPLETED FOR PASS

FROM XSECTION 10

RAIN DEPTH

ANT., MOIST. COND= 2

STORM NO.= 2

4.

TO XSECTION
60 RAIN DURATION=

5
1.

MAIN TEIME INCREMENT =

3980 WALKER RD - TR20 RUN

DEVELOPED CONDITIONS INPUT

CROS5 SECTION

PEAK TIME(HRS)

1

10

PASS

PAGE

2

PEAK DISCHARGE({CFS)

FIRST HYDROGRAPH POINT =
1.30 sQ.MI.

ELEVATION{FEET)
6.35
10.46
11.71
12.71
14.23
18.91
20.77
21.70
23.59
TIME{HRS)
HOURS DRAINAGE AREA =
5.00 DISCHG
.00 1.82 17.60
6.00 DISCHG 1
438.87 348.26 279.4
7.00 DISCHG 1
102.72 98.13 93.8
8.00 DISCHG
53.30 48.84 45,58
9.00 DISCHG
38.54 38.46 38.42
10.00 DISCHG
38.44 37.52 35.61
il.00 DISCHG
32.72 33.64 32.97
12.00 DISCHG
32.84 33.76 33.17

.60
.22

.24

.81

74

.44

.05

8.84

69.84
3

46,

229.84

1
89.7

43.32
38.42
32.93
31.11
31.42

63
7

81.
40,

38
2

.C0
21 5
.01 1
66
61
.48

7.68
26.

94

Page 4

03.
41.
76.
39.
38.
26.
26.

.18
72
64
.77
56
26
.57
.08
.12
HOURS

587.

126.

71.

39.

38.

26.

26,

.00

86
43
07
29
59
87
73

.02

1

00 RAIN

.10 HOURS

24 HR.5&100YR. STORM

: walker
PEAK

(RUNOFF)

(RUNOFF)

(RUNOFF)

(RUNOFF)

(RUNOFF)

(RUNOFF)

(RUNOFF)

{RUNOFF)

(RUNOFF)

TIME INCREMENT = .10
.00 .00
587.11% 527.54
115.75 108.29
64.86 58.79
38.93 38.69
38.66 38.70
28.60 30.83
28.60 30.90



.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

21.
27.
20.
20,
21,
21.
16.
16.
15.
13.
15.

.03

Rk

REDUCING MAIN TIME INCREMENT

DISCHG
22.73
DISCHG
25.36
DISCHG
20.89
DISCHG
20.89
DISCHG
21.06
DISCHG
21.23
DISCHG
14.97
DISCHG
17.41
DISCHG
16.08
DISCHG
13.22
DISCHG
14.71
DISCHG
.98
DISCHG
.02

WARNING

OPERATION REACH
1

24,
23.
20.
20.
21,
21.
i3.
17.
15.
13.
13.

.01

REACH

CRO5S SECTION

TRZ20 XEQ 04-27-18 07:20

JjoB 1 PASS 2
REV PC 09/83(.2) DEVELOPED CONDITIONS INPUT : walker
PAGE 3
PEAK TIME(HRS) PEAX DISCHARGE(CFS) PEAK
ELEVATION(FEET)
6.35 598.18 7333,
10.46 38.72 7330.
11.71 33.64 7330.
12.71 33.77 7330.
14,23 33.56 7330.
18.91 21.26 7330.
20.77 17.57 7330,
21.70 16.08 7330,
23.59 15.12 7330.
TIME (HRS) FIRST HYDROGRAPH POINT = .00 HOURS TIME INCREMENT =
HOURS DRAINAGE AREA = 1.30 sQ.MI.
5.00 BISCHG .00 .00 .00 .00 .00
.00 1.82 17.60 69.84
6.00 DISCHG 185.22 346.21 503.09 587.86 587.11 527.
438.87 348.26 279,46 229,84
7.00 DISCHG 192.24 163.01 141.74 126.43 115.75 108.
102.72 98.13 93.86 89.77

.17
.98
.36
.82
.94
A1
.25
.82
.31
.99
A2
.96
.35

WALKER,QUT

27.15

23.03
20.83
20.92
21.09
21.
12.

17.

26
76
07
15.50
13.14
11.28
.49
.00
5 ATT-KIN

5

26.
32.
21.
20.
20.
21,
21.
11.
15.
14.
13.

6.

94 25
32 33,
87 21,
81 20,
96 20.
13 21.
10 20.
24 11.
57 15
49 14,
17 13
78 4.
.25

COEFF. (C)

.05 23.66 22

50 33.15 31.
53 21.29 21.
81 20.82 20,
97 20.99 21.
14 21.16 21.
66 19.82 18.
26 12.06 13
.09 14.99 15.
07 13.77 13,
.36 13.76 14,
96 3.60 2
17 .12

GREATER THAN 0.667,

70 22
57 29.
13 21.
84 20.
01 21.
18 21,
67 i7.
.47 15
22 15
56 13
31 14.
.62 1
.08
CONSIDER

.08

41
01
85
02
19
40

.10
.60
.40

87

.90
.05

3980 WALKER RD - TR20 RUN 24 HR.S&1L0O0YR. STORM

Page 5

.00

54
29



WALKER.OUT

8.00 DISCHG 85.81 81.66 76.81 71.07 64.86 58.79
53.30 48.84 45.58 43.32
9.00 DISCHG 41.74 40.61 39.83 39.29 38.93 38.69
38.54 38.46 38.42 38.42
10.00 DISCHG 38.44 38.48 38.53 38.59 38.66 38.70
38.44 37.52 35.61 32.93
11.00 DISCHG 30.05 27.68 26.44 26.87 28.60 30.83
32.72 33.64 32.97 31.11
12.00 DISCHG 28.84 26,94 26.06 26.73 28.60 30.90
32.84 33.76 33.17 31.42
13.00 DISCHG 29.17 26.94 25.05 23.66 22.70 22.08
21.99 22,73 24,53 27.15
14.00 DISCHG 29.98 32.32 33.50 33.15 31.57 29.41
27.23 25.36 23.99 23.03
15.00 DISCHG 22.36 21.87 21.53 21.29 21.13 21.01
20.94 20.89 20.85 20.83
16.00 DISCHG 20.82 20.81 20.81 20.82 20.84 20.85
20.87 20.89 20.90 20.92
17.00 DISCHG 20.94 20.96 20.97 20.99 21.01 21.02
21.04 21.06 21.08 21.09
18.00 DISCHG 21.11 21.13 21.14 21.16 21.18 21.19
21.21 21.23 21.24 21.26
19.00 DISCHG 21.25 21.10 20.66 19.82 18.67 17.40
16.15 14.97 13.83 12.76
20.00 DISCHG 11.82 11.24 11.26 12.06 13.47 15.10
16.53 17.41 17.55 17.07
21,00 DISCHG 16.31 15.57 15.09 14.99 15.22 15.60
15.93 16.08 15.91 15.50
22.00 DISCHG 14.99 14.49 14.07 13.77 13.56 13.40
13.30 13.22 13.17 13.14
23.00 DISCHG 13.12 13.17 13.36 13.76 14.31 14.87
15,12 14.71 13.36 11.28
24.00 DISCHG 8.96 6.78 4.96 3.60 2.62 1.90
1.37 .98 .69 .49
25.00 DISCHG .35 .25 .17 .12 .08 .05
.03 .02 .01 .00

EXECUTIVE CONTROL OPERATION ENDCMP
RECORD 1D
+ COMPUTATIONS COMPLETEDR FOR PASS 2

EXECUTIVE CONTROL OPERATION ENDJOB

RECORD ID
1
TR20 XEQ 04-27-18 07:20 3980 WALKER RD - TR20 RUN 24 HR.5&100YR. STORM
jop 1 SUMMARY
REV PC 09/83(.2) DEVELOPED CONDITIONS INPUT : walker
PAGE

SUMMARY TABLE 1 - SELECTED RESULTS OF STANDARD AND EXECUTIVE CONTROL INSTRUCTIONS
IN THE ORDER PERFORMED

(A STAR(*) AFTER THE PEAK DISCHARGE TIME AND RATE (CFS) VALUES
INDICATES A FLAT TOP HYDROGRAPH

A QUESTION MARK(?) INDICATES A HYDROGRAPH WITH PEAK AS LAST
Page 6



WALKER.QUT
POINT.)

SECTION/ STANDARD RAIN ANTEC MATIN PRECIPITATION
PEAK DISCHARGE
STRUCTURE CONTROL DRAINAGE TABLE MOIST TIME @ ----—-—-------———————————-

RUNOFF  ~r-eme— ;e e e e e e
ip OPERATION AREA # COND TINCREM BEGIN AMOUNT DURATION
AMOUNT ELEVATION  TIME RATE RATE
{sQ MI) (HR) (HR) {IN) (HR)
(IND (FT) (HR) (CFS) (csMm)

ALTERNATE 1 STORM 1
+

XSECTION 10 RUNOFF 1.30 7 2 .10 .0 3.00 24.00
.36 -—= 6.41 137.10 105.5
XSECTION 5 REACH 1.30 7 2 .10 .0 3.00 24.00
.36 7331.30 6.41 137.10 105.5
ALTERNATE 1 STORM 2
+
XSECTION 10 RUNOFF 1.30 7 2 .10 .0 4.60 24.00
1.13 -—- 6.35 598.18 460.1
XSECTION 5 REACH 1.30 7 2 .10 .0 4.60 24.00
%.13 7333.18 6.35 508.18 460.1
TR20 XEQ 04-27-18 07:20 3980 WALKER RD - TR20 RUN 24 HR.S5&100YR. STORM
JOB 1  SUMMARY
REV PC 09/83(.2) DEVELOPED CONDITIONS INPUT : walker
PAGE

SUMMARY TABLE 2 - SELECTED MODIFIED ATT-KIN REACH ROUTINGS IN ORDER OF STANDARD
EXECUTIVE CONTROL INSTRUCTIONS

(A STAR(*) AFTER VOLUME ABOVE BASE(IN) INDICATES A HYDROGRAPH
TRUNCATED AT A VALUE EXCEEDING BASE + 10% OF PEAK

A QUESTION MARK(?) AFTER COEFF.(C) INDICATES PARAMETERS OUTSIDE
ACCEPTABLE LIMITS, SEE PREVIOUS WARNINGS)

HYDROGRAPH INFORMATION

ROUTING PARAMETERS PEAK
+
OUTFLOW+ VOLUME MAIN ITER- Q
AND A PEAK S/Q  ATT- TRAVEL TIME
+
XSEC REACH INFLOW QUTFLOW INTERV.AREA BASE-  ABOVE TIME ATION

EQUATION LENGTH RATIO @PEAK KIN STOR- KINE-
4

ID LENGTH PEAK TIME PEAK TIME PEAK TIME FLOW BASE  INCR #
COEFF POWER FACTOR 0/I {(K) COEFF AGE MATIC
(FT) (CFS) (HR) (CFS) (HR) (CFs) (HR) (CFs) (IN) {HR)
xX) ) (K¥) Q%) (SEC) (€} (HR) (HR)

ALTERNATE 1 STORM 1

Page 7




WALKER.OUT

.253

+ 5 100 137 6.4 6.4 0 .36 .10 0
1.53 .000 1.000 29 1.007 .00 .00

+ —— —_———
ALTERNATE 1 STORM

<4

. 260

+ 5 100 588 6.3 6.3 0 1.13 .10 0
1.52 006 1.000 18 1.007 .00 .00

4 —_— -

1

TR20 XEQ 04-27-18 07:20
REV PC 09/83(.2)

3980 WALKER RD - TRZ20 RUN 24 HR.S5&100YR. STORM
1  SUMMARY
DEVELOPED CONDITIONS INPUT : walker
PAGE 6

SUMMARY TABLE 3 - DISCHARGE (CFS) AT XSECTIONS AND STRUCTURES FOR ALL STORMS AND

ALTERNATES
XSECTION/ DRAINAGE
STRUCTURE AREA
D (sQ MI)
0 XSECTION 5 1.30

+

ALTERNATE i
0 XSECTION 10 1.30
+

ALTERNATE 1
1END OF 1 JOBS IN THIS RUN

STORM NUMBERS..........
1 2

137.10 598.18

137.10 598.18

Page 8
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1
Chapter 6 Hydrology
2 Table 6-6. Runoff Coefficients for Rational Method
{Source: UDFCD 2001)
£ Coefli
tand Use er Surface Percent Runoff Coeflidents
Characteristics Impervious 2year E-year 10-year 25-y=ar S0.year 100-year
pseass | HeG cen | usaass | nsG ool | HoGAtE | Mse et | HSGAES I NSG CED | HSGALE | HSG CED | HEGALSD | HSGCID
Business
o Commercial Areas g5 0.7 0.8 D81 .82 0E3 084 085 0.87 a.87 Q88 LEL 029
E Helghborhood Areas 70 0.45 0.49 049 053 053 0.57 os% 082 os0 | 088 DE2 0.68
&
e [Residential
1/8Acre orless 65 {41 D45 045 048 Q.49 .54 054 0.5% 057 0.62 0.59 3.65
14 Acse % 0.23 0.28 0.30 035 1L36 0,42 .42 050 0.46 034 0.50 0.58
i/3Acre 30 018 Q22 425 030 082 038 033 0.47 0,43 0,52 Q.47 857
‘.Lp'lAgc 15 0,15 0.20 022 Q28 .30 036 237 0.45 0.41 051 046 .56
1 Acre 20 012 047 020 D36 627 034 0.35 .44 0.40 0.50 0.44 0.55
tndustrial
LUght Atcas a3 0.57 0.60 .59 063 083 .68 Q.66 0.70 0.2 0.72 270 0.74
Heawy Areat 20 071 0,73 073 075 0.75 0.77 078 .80 0.8 .82 081 .83
Parks and Cerretedes 7 0.05 o048 012 0,18 9,10 029 030 240 034 D46 039 0.52
iPlaygrounds 13 0.07 012 0.15 023 .24 631 0.3 042 047 0,58 041 D.54
Railmad Yard Areas 40 0.23 G28 .30 .35 036 042 042 [eLie] 0.45 .54 0.50 0.58
Undeveloped Areas
Histatie Flaw Analysts— 3
Greenbelts, Ag.jcu‘ltura 0.03 0.05 0.9 .16 0.17 0.26 026 Q3% 0.31 0.45 .36 0,51
Pasture émzaiaw 0 .62 0.04 0,08 Q.15 [k 025 023 £37 030 044 035 Q.50
Forest 3 0.02 0.0% 0.C8 015 015 025 G258 037 030 0.44 .38 050
Exposed Rock 100 0.89 0.ED 0,90 050 0,52, .52 0.94 .84 0.55 .85 {195 095
Offsdte Flow Analysls (when @
Earduse is undeflned) 026 031 B3 037 038 044 D.a5 451 148 {155 LSL 059
Streets
Paved 160 .83 083 050 090 0592 0.92 Q.94 0.94 0.95 055 .95 0.95
Gravel £ 0,57 0.60 053 063 0.63 066 0E6 .70 0.68 072 030 074
D:iv'é'a_rid Walké * . . 100 £.89 0.89 0.50 0.50 .22 Jkr Q.94 094 0.95 055 085 Q.55
Roofs . . £ 0.71 0.73 0.73 075 0375 07 275 080 0.80 082 .81 023
Lawins’ 0 C02 0.04 0.0% 0,15 0,15 %25 0,28 37 030 .44 035 0.50
3
i
i
i
3
i
May 2014
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TABLE 5-4

RUNOFF CURVE NUMBERS FOR HYDROLOGIC
SOIL-COYER COMPLEXES--RURAL CONDITIONS
(Antecedent Moisture Condition II, and I = 0.2 S)

(From:

U.S. Dept. of Agriculture,

Soil Conservation Service, 1977)

Land Use
Fallow

Row crops

Smail grain

Close-seeded
legumes 1/
or
rotation
meadow

Pasture or range

Meadow

Koods

Farmsteads

Roads (dirt) 2/

Cover
Treatment

or Practice

Straight Row

Straight Row
Straight Row
Contoured
Contoured

Cont. and terraced
Cont. and terraced

Straight Row
Contoured

Cont. and terraced

Straight Row
Straight Row
Contoured
Contoured

Cont. and terraced
Cont. and terraced

Contoured
Contoured
Contoured

(hard surface) 2/

1/ Close~drilled or broadcast
2/ Including right-of-way

Hydrologic

Condition

-

Poor
Good
Poor
Good
Poor
Good

Poor
Good
Poor
Good
Poor
Good

Poor
Good
Poor
Good
Poor
Good

Poor
Fair
Good
Poor
Fair
Good

Good
Poor

Fair
Good

-~

5-28

NOTE: THIS TABLE TO
BE USED FOR 24-HOUR
STORM ONLY.

Runoff curve number

A

by Hydrologic soil group

8- C D

86 91 94



Chapter 6

Hydrology

Figure 6-25. Estimate of Average Concentrated Shallow Flow
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VELOCITY IN FEET PER SECOND
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- Hydrology

N Chapter 6
” Figure 6-5, Colorado Springs Rainfall Intensify Duration Frequency
:
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“1 Duration, D (minttes)

IDF Equations
Yoo = -2.52 In(D} + 12.735
Yoo =225 In(D) + 11375

Izs =.2.00 hch) +10.111

Tio = -1.75 In(D) + 8.847
Is=-1,50 In(D) +7.583
L=-1.19 In(D) + 6.035

Note: Values calculated by
equations may not precisely
duplicate values read from figure,

City of Colorado Springs

May 2014
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7™ Q100 = 600 CFS

"7 TOTAL BASIN AREA= 850 ACRES

A

LEGEND:

m BASIN DESIGNATION
W BASIN AREA, ACRES

l

X1 5YEARSTORM, CFS
XX e 100 YEAR STORM, CFS
* XXX 5 YEAR ACCUMULATED FLOW, CFS
XXX 100 YEAR ACCUMULATED FLOW, CFS
SUB-BASIN BOUNDARY
N\~ DIRECTION OF DRAINAGE FLOW

1°=1000"

PROJECT ENGINEER
VERT. NA

Mag
PROJECT MANAGER

DESIGNED BY
MAD

MAS
SCALE:

CAD FILE NO.
DRAWNBY  HORZ
HIG

JOBNO.
180404
SITE

DATE:
4118118

3520 Auztin Blufts Panaay
Suite W02
Colarado Springs, COEGR18

{710) 266-5212
faxc (710) 208-6311

S
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Markup Summary

Daniel Torres (2)

Subject: Text Box Add PCD File No MS194

ADP Project No. 180404

o 22,3019 Page Label: 1

AGdPED File No MS1o4 Author: Daniel Torres
A[ Date: 5/20/2019 4:35:01 PM
—| Color: W

Subject: Text Box . . .
Page Label: 1 Please provide a complete Final Drainage report.

Author: Daniel Torres Per Cou_nty criteria (DCM vol. 1 section 4.5) Letter
Date: 5/20/2019 5:18:30 PM type dralnage_ reports are only aIIO\_/ved where a
— Color: H complete drainage report has previously been
approved by the County Engineer and significant
changes from such report is not proposed.
Additional comments may be provided upon review
of Final Drainage Report.
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