GODDARD SCHOOL 2"° ADDITION
WICHITA, SEDGWICK COUNTY, KANSAS

October 6, 2009

UPDATED DRAINAGE PLAN

Prepared by Professional Engineering Consultants, P.A.



Professional Bngineering Consultants, pa.

October 6, 2009

City of Wichita
455 N. Main
Wichita, KS 67202

Attention: Scott Lindebak

Reference: Goddard Schools
PEC Project No. 35-07748-006-0259

Dear Mr. Lindebak:

Per your request, an updated drainage plan has been prepared for the Goddard School 2
Addition property. This update incorporates all available as-built information for portions of
the project that have been constructed, changes made to the plans through the course of
the design, and changes made to the drainage plan to address flooding concerns on
adjacent properties.

Major changes to the drainage model include the following:
e Addition of approximately 35 acres of drainage area to the west of 167" Street to
both the existing and proposed models.
Re-distribution of drainage areas to reflect the final site design.
Incorporation of the private pond located north of the site into the HEC-HMS model.
Curve number (CN) of 100 used for all pond areas.

Flooding concerns were identified at two locations adjacent to the site. These concerns
included flooding around a private pond to the north of the site and flooding on properties in
the Reese Farms subdivision near the outfall for Ponds 11A and 12A. The updated model
was used to determine effective solutions to alleviate these concerns without causing
flooding on the Goddard School property.

The private pond to the north of the site previously impounded water across the property
line and backed water on to the Goddard School site. The revised drainage plan and site
grading allow for the pond to back water on to an unused portion of the school’s property in
a more controlled manner. Previously planned discharge from the school site has been
reduced by blocking one 48” culvert pipe that previously discharged runoff into this private
pond. Drainage sub-basin boundaries have been relocated internally within the school site
to cause more runoff attenuation within the system of detention ponds prior to discharge
into the private pond. Consequently, the peak discharge from the site into the private pond
has been reduced from pre-development conditions, and the peak water surface elevation
of the pond is less than or equal to per-development levels for the 100-year design storm.
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To address flooding concerns on the Reese Farms properties, the berms of the
detention ponds at the eastern limit of the overall school property (Ponds 11A and 12A)
were raised in elevation to provide additional storage for the 100-year design storm.
The peak discharge from these ponds was modified to match the capacity of a
downstream 30” culvert in the local subdivision.

The documentation to support the updated drainage pian is attached to this letter.
Please do not hesitate to contact our office if you have any questions or require
additional information.

Very truly yours,
PROFESSIONAL ENGINEERING CONSULTANTS, P.A.

(hublr LT

Amanda Bahrij, E.I.
Design Engineer

AKB:ama
Encl: As noted

cc:  Joe Hickel, PEC (w/encl.)
Tom Montgomery, GLA (w/encl.)
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Goddard School 2nd Addition
Existing Condition Model Input

Basin name | Tc (min) :Lag time (min); Area (acres) . Area (mi®) CN % Impervious!| 1A Qutfall
A 80.6 48.3 40.11 0.0627 74 0% 0.70 South
B 68.6 41,2 14.81 0.0231 74 0% 0.70 South
C 50.2 35.5 24.94 0.0390 74 0% 0.70 East
D 63.8 38.3 30.98 0.0484 76 7% 0.63 North
E 44.2 26.5 22.44 0.0351 74 0% 0.70 North
0851 55.8 335 3.33 0.0052 76 8% 0.63 North
0s2 62.1 37.3 35.80 0.0558 75 5% 0.66 North
083 22.8 13.7 1.13 0.0018 74 0% 0.70 North
0S4 53.9 32.3 2.40 0.0038 74 0% 0.70 South
085 57.9 34.7 29.96 0.0468 74 0% 0.70 Reach E
056 32.6 19.6 6.55 0.0102 93 68% 0.14 North
212.46
Reach Name, Length (ft) Slope Manning's n Shape Side Slope Qutfall
Reach E 822 0.0097 0.033 Triangle 40 Reach OS2
Reach OS2 909 0.0055 0.033 Triangle 30 North
[North Pond Stage/Storage] North Pond Qutfall Dimensions
Elevation {ft}}  Acres Quilet Elevation {ft): Length (ft)
1419.15 3.79 North 141919 12
1419.9 3.79 East 1420.30 230
1419 3.79
1420 8.71
1421 10.10
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Goddard School 2nd Addition
Proposed Condition Model Input

Basin name | T¢ (min) | Lag time (min)! Area (acres) | Area (miz) CN % Impervious! 1A Qutfall
1 15.0 8.0 577 0.0080 95 89% i 0.10 Pond 11A
2 15.0 9.0 4,34 0.0068 95 86% 0.11 North
3 15.0 9.0 3.29 0.0051 87 56% 0.29 Pond 12A
4 451 27.1 11.52 0.0180 79 21% 0.52 South
5 15.0 9.0 2.09 0.0033 77 11% 0.61 South
6 62.8 377 5.10 0.0080 82 32% 0.44 Pond 8A
7 511 30.7 13.37 0.0209 85 45% 0.35 Pond 7B
8A 38.2 229 24.78 0.0387 85 47% 0.34 Pond 8A
8B 44 97 26.98 31.31 0.0489 87 53% 0.30 FPond 8B
g 41.36 24,82 1.67 0.0026 74 0% 0.70 South
10A 73.96 44 37 28.39 0.0444 74 0% 0.70 South
10B 72.02 43.21 12.45 0.0195 74 0% 0.70 South
11 50.99 30.60 2.66 0.0042 74 0% 0.70 East
11A 15.00 9.00 2.59 0.0040 86 57% 0.32 Pond 11A
12 25.03 15.02 2.25 0.0035 74 0% 0.70 East
12A 15.00 2.00 2.60 0.0041 87 62% 0.30 Pond 12A
13 15.00 2.00 0.69 0.0011 74 0% 0.70 North
14 30.04 18.02 1.13 0.0018 74 0% 0.70 Pond 8A
15 59.47 35.68 14.50 0.0227 g0 66% 0.22 North
16 53.90 32.34 1.18 0.0018 74 0% 0.70 South
17 57.91 34.74 32.03 0.0500 74 0% 0.70 Pond 8A
18 52.63 31.58 2.28 0.0036 74 0% 0.70 Pond 8B
19 32.60 19.56 6.55 0.0102 93 68% 0.14 North
212.53
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Goddard School 2nd Addition
Pond Outfall Dimensions

Pond | Pipe Diam. {in) FL up FL down _ Length (ft)
4A 24 1423.26 1422.98 93
B8A 15 142213 | 1421.84 109
7A 18 1421.08 1420.24 216
7B 24 1423.69 ! 1423.52 117
8A 48 (x2) 1423.76 1423.05 88

24 1423.05 1422.96 84
8B 48 1420.61 | 1420.23 93
48 1421.10 1420.22 93
24 1420.23 141993 88
11A 12 1420.86 1420.33 63
15 1424.25 1420.33 48
12A 12 1419.42 1419.14 57




Goddard School 2nd Addition
Pond Stage-Storage Curves

]
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Pond 4A Pond 6A Pond 7A
Elevation (ft)  Acres Elevation (ft) Acres Elevation (ft) Acres
1422.95 0 1421.8 0 1420.20 0
1423.26 0 1422.13 0 1421.08 0

1424 0.158 1423 0.09 1422 0.06
1425 0.94 1424 0.43 1423 0.32
1426 2.50 1425 1.03 1424 0.73
1427 4.63 1426 1.45 1425 1.00
Pond 7B Pond 8A Pond 8B
Elevation {ft) Acres Elevation (ft) Acres Elevation {ft) Acres
1423.50 0 1422.90 0 1419.90 0
1423.69 0 1423.05 0 1420.23 0
1424 0.02 1424 0.09 1421 0.52
1425 0.25 1425 0.41 1422 1.91
1426 0.54 1426 1.00 1423 2.67
1427 0.76 1427 1.33 1424 3.1
1428 1.04 1427.5 1.47 1424.5 3.29
Pond 11A Pond 12A North Pond
Elevation (ft) Acres Elevation {ft} Acres Elevation (ft) Acres
1420.33 0 1419.14 0 1419.15 3.56
1420.86 0 1419.42 0 1419.19 3.56
1421 0.0054 1420 0.076. 1419 3.56
1422 0.384 1421 0.49 1420 574
1423 (.86 1422 0.85 1421 6.83
1424 1.15 1423 1.26
1425 1.28 1424 1.52
1426 1.37 1425 1.81
1427 1.49 1426 2.44
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Goddard School 2nd Addition
Existing Conditions Drainage Summary

2 year 5 year 10 year 25 year 100 year
Basin Q (cfs) Q (cfs) Q {cfs) Q (cfs) Q (cfs)
A 19 32 43 54 80
B 8 13 17 22 32
Cc 15 24 33 41 60
D 21 33 43 54 77
E 15 26 34 44 64
081 3 4 5 6 9
082 24 38 50 63 90
083 1 2 2 3 4
054 2 3 3 4 6
085 18 30 40 50 73
0S6 13 17 20 24 30
East 15 24 33 41 60
North 85 135 177 222 319
North Pond 35 83 133 189 290
South 28 47 62 79 115
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Goddard School 2nd Addition
Proposed Conditions Drainage Summary

2 year 5 year 10 year 25year | 100 year
Basin Q {cfs) Q (cfs) Q (cfs) Q (cfs) Q (cfs)
1 17 22 26 30 39
2 13 17 20 23 29
3 9 12 14 16 21
4 9 15 19 24 34
5 3 5 7 8 11
6 6 8 10 11 15
7 18 24 29 34 45
8A 41 55 67 78 103
8B 49 66 79 92 121
9 1 2 3 3 5
10A 6 11 14 18 58
108 14 24 32 40 26
11A 7 9 11 13 16
11 2 3 4 5 7
12A 7 9 11 13 17
12 2 3 4 5 8
13 1 1 2 2.3 3
14 1 2 2 3 4
15 21 27 33 38 49
16 1 1 2 2 3
17 19 32 42 53 78
18 1 2 3 4 6
19 13 17 20 24 30
East 13 16 18 21 26
North 90 122 148 174 227
North Pond 72 113 141 168 220
South 30 48 61 76 108
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Goddard School 2nd Addition
Pond Water Surface Elevation Summary

Existing 2 year 5 year 10 year 25vyear | 100 year
WSE (ft) | WSE (ft) | WSE({ft) : WSE (it) | WSE (ft)
North Pond 1420.2 1420.4 1420.5 1420.8 1420.8
Proposed 2 year 5 year 10 year 25 year | 100 year
WSE (ft) | WSE (ft) | WSE (ft) | WSE (ft) | WSE (ft)
Pond 4A 1424.7 1425.0 1425.2 1425.3 1425.6
Pond 6A 1423.4 1423.8 14241 1424.2 1424.6
Pond 7A 1423.5 1424.0 1424.4 14247 1425.4
Pond 7B 14259 1426.3 1426.6 1427 1427.6
Pond 8A 1425.5 1426.0 1426.3 1426.6 1427.3
Pond 8B 1422.9 1423.4 1423.7 14241 1424.9
Pond 11A 1423.3 1423.8 1424.1 1424.5 1425.0
Pond 12A 14225 1423.1 1423.5 1423.9 1424.7
North Pond 1420.4 1420.5 1420.5 1420.6 1420.7
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Time of Concentration (Tc) Worksheet

Reference: Urban Hydrology for Small Watersheds
Technical Release 55, Soil Conservation Service
U.S. Depariment of Agriculture, June 1986

Project : Goddard School 2nd Addition By: AKB Date:  9/30/2009

Project No: Checked: Date:

Location : Basin C

Circle One: Developed

Circle One: Tt through subarea

NOTES: Space for as many as two segments per flow type can be used for each worksheet.

Include map, schematic, or description of flow segments.
Sheet flow (Applicable to T¢ oniy)
Segment ID AB

1. Surface description (Table 3-1) Cultivated, »>20% cover

2. Mannings roughness coeff., n (Table 3-1) 0.17

3. Flow length, L (total L < 300 ft.) ft 300

4, Two-yr 24-hr raintall, P2 in] _3.50

5. Calculated Land siope, s fft| 0.005

5a. Land Elevation For Upper End Of Flow Path 1431.0

5h. Land Elevation For Lower End Of Flow Path 1429.5

6. Compute Tt hr] 0.72 = 0.72
Shallow concentrated tlow

Segment ID BC

7. Surface description (Paved or Unpaved) unpaved

8. Fiow length, L ft| 1076.07

9. Calculated Watercourse slope, s ftfit] 0.010

9a. Land Elevation For Upper End Of Flow Path 14295

9b. Land Elevation For Lower End Of Flow Path 14185

10. Average velocity, V (Figure 3-1) ft's]  1.63

11. Tt = L/3600V Compute Tt hr{ 0.8 = 0.18
Channel Flow
H Segment ID CD

12. Cross sectional flow area, a sfl  4.00

13. Wetted perimeter, Pw ft 4

14, Hydraulic radius, r = a/Pw Computer ftl 1.000

15. Channei slope, s fi/fi]  0.005

16. Manning's roughness coeff., n 0.030

17 V =1.49(r0.667)(s"0.50)n Compute V fi's 3.5

18. Flow length, L ft 1000

19. Tt = L/3600V Compute Tt hr| 0.079 = 0.08
20. Watershed or subarea Tc or Tt (add Tt in steps 6,11, and 19) hr 0.99

Uss Time Of Concentration = 59 Minutes
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Runoff Curve Numbers and Runoff Worksheet

Project : Goddard School 2nd Addition
Project No. !

Location : Basin C

By : AKB

Date : 09/30/09

Select one; Present Developed

Runoff Curve Number

C Pasture, grassland, range
Good condition 74 24.94 1845.76]
24.94 1845.8
{CN (weighted) = total product/total area Use CN =| 74
Reference: Urban Hydrology for Small Watersheds
Technical Release 55, Soil Conservation Service
U.S. Department of Agriculture, June 1986
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Time of Concentration (Tc) Worksheet

Reference: Urban Hydrology for Small Watersheds
Technical Release 55, Soil Conservation Service
U.S. Department of Agriculture, June 1986

Project : Goddard School 2nd Addition By: AKB Date:  9/30/2009
Project No: Checked: Date:
Location : Basin 6
Circle One: Present | Developed |
Circte One: [ Tc__|Ttthrough subarea
NOTES: Space for as many as two segments per flow type can be used for each worksheet.
Include map, schematic, or description of flow segments.
Sheet flow (Applicable to Tc only)
Segment ID AB |
1. Surface description {Table 3-1} Dense grasses
2. Mannings roughness coeff., n (Table 3-1) 0.24
3. Flow length, L {total L < 300 ft.) ft 300
4. Two-yr 24-hr rainfall, P2 in| 3.50
5. Calculated Land slope, s fift]  0.007
5a. Land Elevation For Upper End Of Flow Path 1434.5
5b. Land Elevation For Lower End Of Flow Path 1432.5
6. Compute Tt hrl 085 = 0.85
Shallow concentrated flow
Segment ID BC
7. Surface description {(Paved or Unpaved) paved
8. Flow length, L fil 1300
9. Calculated Watercourse slope, s ftft] 0.008
9a. Land Elevation For Upper End Of Flow Path 1432.5
ob. Land Elevation For Lower End Of Flow Path 14222
10. Average velocity, V (Figure 3-1) fi's 1.81
11. Tt = L/3600V Compute Tt hr 0.20 = 0.20
Channel Flow
Segment ID
12. Cross sectional flow area, a sf
13. Wetted perimeter, Pw ft
14. Hydraulic radius, r = a/Pw Compute r ft
15. Channel slope, s it
16. Manning's roughness coeff., n
17 V = 1.49(r"0.667)(s0.50)/n Compute V ft/s
18. Flow length, L ft
19. Tt = L/3600V Compute Tt hr = 0.00
20. Watershed or subarea Tc or Tt {(add Tt in steps 6,11, and 19) hr 1.05
Use Time Of Concentration = 63 Minutes
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Time of Concentration (Tc) Worksheet

Sheet flow {Applicable to Tc only)

. Surface description (Table 3-1)

. Mannings roughness coeff., n (Table 3-1)

. Flow length, L (total L < 300 ft.)

. Two-yr 24-hr rainfail, P2

. Calculated Land slope, s

5a. Land Elevation For Upper End Of Flow Path
5h. Land Elevation For Lower End Of Flow Path
6. Compute Tt

;W=

Shallow concentrated flow

7. Surface description (Paved or Unpaved)

8. Flow length, L

9. Calculated Watercourse slope, s

9a. Land Elevation For Upper End Of Flow Path
9b. Land Elevation For Lower End Of Flow Path
10. Average velocity, V (Figure 3-1)

11. Tt = L/3600V Compute Tt

Channel Flow

12. Cross sectional flow area, a

13. Wetted perimeter, Pw

14, Hydraulic radius, r = a/Pw Compute r
15. Channel slope, s

16. Manning's roughness coeff., n

17 V = 1.49(r"0.667)5"0.50)/n Compute V
18. Fiow length, L

19. Tt = L/3600V Compute Tt

Use Time Of Concentration =

|Circle One: Tt through subarea

NOTES: Space for as many as two segments per flow type can be used for each worksheet.
Include map, schematic, or description of flow segments.

20. Watershed or subarea Tc or Tt {add Tt in steps 6,11, and 19)

Project : Goddard School 2nd Addition By:
Project No: Checked:
Location : Basin 7

JCIrcle One: Present | Developed |

AKB

Date:
Date:

9/30/2009

Segment ID AB |
Dense grasses
0.24
ft 300
in|  3.50
ftfit]  0.015
1434.5
1430.0
hrl _ 0.61
Segment ID BC
unpaved
ft| 1200
fu/it|  0.008
1430.0
1420.9
fi's|  1.41
hr|  0.24
Segment ID
sf
ft
ft
ft
ft/s
ft
hr
51 Minutes

Reference; Urban Hydrology for Small Watersheds
Technical Release 55, Soil Conservation Service
U.S. Department of Agriculture, June 1986

hr

0.61

0.24

0.00

0.85
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Time of Concentration (Tc) Worksheet

Project : Goddard Schoel 2nd Additicn By: AKB Date:  9/30/2009

Project No: Checked: Date:

Location : Basin 11

Circle One: Present | Developed |

Circle One: [ Tc__Ttthrough subarea

NOTES: Space for as many as two segments per flow type can be used for each worksheet.
Include map, schematic, or description of flow segments.

Sheet flow (Applicable to Tc only)

Segment ID AB |

1. Surface description (Table 3-1) Dense grasses
2. Mannings roughness coeff., n (Table 3-1}) 0.24
3. Flow length, L (total L < 300 ft.) ft 300
4. Two-yr 24-hr rainfall, P2 in|__3.50
5. Calculated Land slope, s fi/ftf  0.007
5a. Land Elevation For Upper End Of Flow Path 1430.0
5b. Land Elevation For Lower End Of Flow Path 1428.0
6. Compute Tt hrl  0.85 = 0.85

Shallow concentrated flow

Segment ID

7. Surface description (Paved or Unpaved)

8. Flow length, L

9. Calculated Watercourse slope, s

9a. Land Elevation For Upper End Of Flow Path
9b. Land Elevation For Lower End Of Flow Path
10. Average velocity, V (Figure 3-1) fi/s
11. Tt = L/3600V Compute Tt fhr = ] 0.00

S =

Channel Flow

Segment ID

12. Cross sectional flow area, a

13. Wetted perimeter, Pw

14. Hydraulic radius, r = a/Pw Compute r
15. Channel slope, s

16. Manning's roughness coeft., n

17 V = 1.49(r"0.667)(s"0.50)/n Compute V ft/s
18. Flow length, L it

g:::::ﬂ.

19. Tt = L/3600V Compute Tt hr = 0.00

20. Watershed or subarea Tc or Tt (add Tt in steps 6,11, and 19) hr 0.85

Use Time Of Concentration = 51 Minutes

Reference: Urban Hydrology for Small Watersheds
Technical Release 55, Soil Conservation Service
U.S. Depariment of Agriculture, June 1986
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Time of Concentration (Tc) Worksheet

Project : Goddard School 2nd Addition

By:

Project No:

Checked:

Location : Basin 12

Circle One: Present | Developed

Circle One; Tt through subarea

Sheet flow {Applicable to Tc only)

. Surface description (Table 3-1)

. Mannings roughness coeff., n (Table 3-1)
Flow length, L (total L < 300 ft.}

. Two-yr 24-hr rainfall, P2

15. Calculated Land slope, s

5a. Land Elevation For Upper End Of Flow Path
5b. Land Elevation For Lower End Of Flow Path
6. Compute Tt

Shallow concentrated flow

J?. Surface description {Paved or Unpaved)
8. Flow length, L

9. Calculated Watercourse slope, s

9a. Land Elevation For Upper End Of Flow Path
9b. Land Elevation For Lower End Of Flow Path
10. Average velocity, V (Figure 3-1)

11. Tt = L/3600V Compute Tt

Channel Flow

12. Cross sectional flow area, a

13. Wetted perimeter, Pw

14, Hydraulic radius, r = a/Pw Compute r
15. Channel slope, s

16. Manning's roughness c¢oeff., n

17 V =1.49(r"0.667)(s"0.50)/n Compute V
18. Flow length, L

19. Tt = L/3600V Compute Tt

Segment ID

=

AKB

Date:
Date:

NOTES: Space for as many as two segments per flow type can be used for each worksheet.
include map, schematic, or description of flow segments.

9/30/2009

AB |

Dense grasses

0.24

225

3.50

0.022

1426.0

1421.0

hr

Segment ID

5=

hr

Segment 1D

g:t::‘.!’..

ft/'s

hr

20. Watershed or subarea Tc or Tt (add Tt in steps 6,11, and 19)

0.42

Use Time Of Concentration =

25 Minutes

Reference: Urban Hydrology for Small Watersheds
Technical Release 55, Soil Conservation Service
U.S. Department of Agriculture, June 1986

hr

| 0.42

0.00

0.42
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Runoff Curve Numbers and Runoff Worksheet

Project : Goddard School 2nd Addition
Project No. :

Location : Basin 1

By : AKB

Date : 10/05/09

|Select one; Present Developed

Open s'pabe, good conditibh |

74 0.61 45.14
C Roads, pavernent, roofs
98 5.16 505.68
577 550.8
CN (weighted) = total product/total area UseCN = 95

Reference: Urban Hydrology for Small Watersheds
Technical Release 55, Soil Conservation Service

U.S. Department of Agriculture, June 1986
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Runoff Curve Numbers and Runoff Worksheet

Project : Goddard School 2nd Addition
Project No. :

Location : Basin 3

By : AKB

Date : 09/30/09

Select one: Present Developed

74 1.46 108.04
C Roads, pavement, roofs
98 1.83 179.34
3.29 287.4
{CN (weighted) = total product/total area Use CN = 87

Reference: Urban Hydrology for Small Watersheds
Technical Release 55, Scil Conservation Service

U.S. Department of Agriculture, June 1886
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Runoff Curve Numbers and Runoff Worksheet

Project : Goddard School 2nd Addition
Project No, :

Location : Basin 6

By : AKB

Date : 10/05/09

Select one: Present Developed

Runoff Curve Number

: (cover type, treatment; and
;. _ hydrologic condition;
C N Open space, good condltlon
74 3.45 255.40
cC Roads, pavement, roofs
98 0.87 85.091
C Pond
100 0.78 | 77.62
5.10 418.1
|CN (weighted) = total product/total area Use CN = 82
Reference: Urban Hydrology for Small Watersheds
Technical Release 55, Scil Conservation Service
t).S. Department of Agriculture, June 1986
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Runoff Curve Numbers and Runoff Worksheet

Project : Goddard School 2nd Addition
Project No, :

Location : Basin 7

By : AKB

Date : 10/05/09

Select one: Present Developed

" 'C.)'pen space, good cond

74 7.33 542.36
C Roads, pavement, roofs
98 4.13 404.45
C Pond
100 1.91 191.28
13.37 1138.1
CN (weighted) = total product/total area UseCN= 85

Reference: Urban Hydrology for Small Watersheds

U.S. Department of Agriculture, June 1986

Technical Release 55, Soil Conservation Service
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Runoff Curve Numbers and Runoff Worksheet

Project : Goddard School 2nd Addition
Project No, :

Locatlon : Basin 11A

By : AKB

Date : 10/05/09

Select one: Present Developed

Runoff Curve Number

74 1.11 81.81
c Pond
95 1.49 141.16
2.59 223.0
CN {weighted) = total product/total area Use CN = 86

Reference: Urban Hydrology for Small Watersheds
Technical Release 55, Soil Conservation Service

U.S. Department of Agriculture, June 1986
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Runoff Curve Numbers and Runoff Worksheet

Project : Goddard School 2nd Addition
Heocation

Location : Basin 11

By : AKB

Date : 10/05/09

Select one: Present Developed

Runoff Curve Number

Cc Open space, good co'nditi'o'h

74 2.66 197.00
2.66 197.0
CN (weighted) = total product/total area UseCN= 74

LReference: Urban Hydrology for Smatil Watersheds
Technical Release 55, Soil Conservation Service
LS. Department of Agriculture, June 1986
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Runoff Curve Numbers and Runoff Worksheet

Project Goddard School 2nd Addition
Project No,

Fl.maﬂ.qn Basin 12A

By AKB

Date 10/05/09

Select one:

Present Developed

Runoff Curve Number

74 0.97 72.01
C Pond
85 1.63 154.91
2.60 226.9
CN (weighted) = total product/total area UseCN = 87

Reference: Urban Hydrology for Smali Watersheds
Technical Release 55, Soil Conservation Service
U.S. Department of Agriculture, June 1986




'Sl sl sl S R = S S N S S N Sus T N v N Sn N 5 N s, s N s B,

Runoff Curve Numbers and Runoff Worksheet

Project : Goddard School 2nd Addition
Project No, :

Location : Basin 12

By : AKB

Date : 10/05/09

Select one: Present Developed

Runoff Curve Number

74

2.25

166.46

2.25

166.5

CN (weighted) = total product/total arca

Use CN =

74

Reference: Urban Hydrology for Small Watersheds

U.S. Department of Agﬁ:ulture, June 1986

Technical Release 55, Soil Conservation Service
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Time of Concentration (Tc) Worksheet

Reference:

Urban Hydrology for Small Watersheds

Technical Release 55, Soil Conservation Service
U.S. Department of Agriculture, June 1986

Project : Goddard School 2nd Addition By: AKB Date:  9/30/2009
Project No: Checked: Date:
rLocation : Basin D
Circle One: Developed
Circle One: [Tc_ TJrtthrough subarea
NOTES: Space for as many as two segments per flow type can be used for each worksheet.
include map, schematic, or description of flow segments.
Sheet flow (Applicable to Tc only)
Segment ID AB |
1. Surface description (Table 3-1} Cultivated, >20% cover
2. Mannings roughness coeff., n (Table 3-1) 0.17
3. Flow length, L (total L < 300 it.) ft 300
4, Two-yr 24-hr rainfall, P2 in 3.50
5. Calculated Land slope, 5 ftft|  0.003
5a. Land Elevation For Upper End Of Flow Path 1433.0
5b. Land Elevation For Lower End Of Flow Path 1432.0
6. Compute Tt hr 0.85 = 0.85
Shallow concentrated flow
Segment ID BC
7. Surface description (Paved or Unpaved) unpaved
8. Flow length, L fti  721.41
9. Calculated Watercourse slope, s fift| 0.007
9a. Land Elevation For Upper End Of Flow Path 1432.0
9b. Land Elevation For Lower End Of Flow Path 1427.0
10. Average velogity, V (Figure 3-1) fifs 1.34
11. Tt = L/3600V Compute Tt hr 0.15 = 0.15
IChannel Flow
Segment iD CcD
12. Cross sectional flow area, a sf] 185.00
13, Wetlted perimeter, Pw ft| 148.02
14, Hydraulic radius, r = a/Pw Compute r ftl  1.250
15. Channel slope, s fi/ft{ 0.008
16. Manning's roughness coeff., n 0.030
17 V = 1.49(r0.667)(s"0.50)/n Compute V ft/s 5.2
18. Flow length, L ft 1170
19. Tt = L/3600V Compute Tt hr{ 0.063 = 0.06
20. Watershed or subarea Tc or Tt (add Tt in steps 6,11, and 19) hr 1.06
Use Time Of Concentration = 64 Minutes
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Time of Concentration {Tc) Worksheet

Reference: Urban Hydrology for Small Watersheds
Technical Release 55, Soil Conservation Service
U.S. Department of Agriculture, June 1986

Project : Goddard School 2nd Addition By: AKB Date:  9/30/2009
Project No: Checked: Date:
Location : Basin E
Circle One: Developed
Circle One: Tt through subarea
NOTES: Space tor as many as two segments per flow type can be used for each worksheet.
Include map, schematic, or description of flow segments.
Sheet tlow {Applicable to Tc only)
Segment ID AB |
1. Surface description (Table 3-1) Cultivated, >20% cover
2. Mannings roughness coeff., n (Table 3-1} 0.17
3. Flow length, L (total L < 300 ft.) ft 300
4, Two-yr 24-hr rainfall, P2 in 3.50
15. Calculated Land slope, s ftfit]  0.008
Sa. Land Elevaticn For Upper End Of Flow Path 1436.0
5b. Land Elevation For Lower End Of Flow Path 1433.8
&. Compute Tt hr 0.62 = 0.62
Shallow concentrated flow
Segment ID BC
7. Surface description (Paved or Unpaved) unpaved
8. Flow length, L ft| 508.8
9. Calculated Watercourse slope, s ftAt|  0.008
9a. Land Elevation For Upper End Of Flow Path 1433.8
gb. Land Elevation For Lower End Of Flow Path 1429.5
10. Average velocity, V (Figure 3-1) fi/s 1.47
11. Tt = L/3600V Compute Tt hr 0.10 = 0.10
IChannel Flow
Segment ID CD
12. Cross sectional flow area, a sf{ 436.50
13. Wetted perimeter, Pw ft| 194.05
14. Hydraulic radius, r = a/Pw Compute r ft| 2.249
15. Channel slope, s fiftf  0.007
16. Manning's roughness coeff., n 0.030
17 V = 1.49(r10.667){s"0.50)/n Compute V /s 7.1
18. Flow length, L ft 667
19. Tt = L/3600V Compute Tt hr] 0.026 = 0.03
20. Walershed or subarea Tc or Tt (add Tt in steps 6,11, and 19) hr 0.74
Use Time Of Concentration = 44 Minutes
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Time of Concentration (Tc) Worksheet
Project : Goddard School 2nd Addition By: AKB Date:  9/30/2009
Project No: Checked: Date:
Location : Basin OS1
Circle One: Developed
Circle One: Tt through subarea
HNOTES: Space for as many as two segments per flow type can be used for each workshest.
Include map, schematic, or description of flow segments.
Sheet flow (Applicable to Tc only)
Segment 1D AB |
1. Surface description {(Table 3-1) Cultivated, >20% cover
2. Mannings roughness coeff., n {Table 3-1) 017
3. Flow lengih, L (total L < 300 ft.} ft 300
4, Two-yr 24-hr rainfall, P2 in| 350
5. Calculated Land slope, s Al 0.007
5a. Land Elevation For Upper End Of Flow Path 1435.0
5b. Land Elevation For Lower End Of Flow Path 1433.0
[6. Compute Tt hr| __0.64 = [ oes
'Shallow concentrated flow
Segment ID BC
7. Surface description (Paved or Unpaved) unpaved
8. Flow length, L ft] 1373.85
9, Calculated Watercourse slope, s ftft| 0.007
9a. Land Elevation For Upper End Of Flow Path 1433.0
gb. Land Elevation For Lower End Of Flow Path 1423.5
10. Average velocity, V {Figure 3-1) ftfs 1.34
11. Tt = L/3600V Compute Tt hr] _0.28 = 0.28
Channel Flow
1 Segment ID
12. Cross sectional flow area, a sf
13. Weited perimeter, Pw ft
14. Hydraulic radius, r = a/Pw Compute r ft
15. Channel slope, s ft/ft
16. Manning's roughness coeff,, n
17 V = 1.49(r"0.667)(s"0.50)/n Compute V ft's
18. Flow length, L ft
19. Tt = L/3600V Compute Tt hr = 0.00
20. Watershed or subarea Tc or Tt (add Tt in steps 6,11, and 19) hr 0.93
Use Time Of Congentration = 56 Minutes
Reference: Urban Hydrology for Small Watersheds
Technical Release 55, Soil Conservation Service
U.S. Department of Agriculture, June 1986
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Time of Concentration (Tc) Worksheet

Project : Goddard School 2nd Addition By: AKB Date:  9/30/2009
Project No: Checked: Date:
Location : Basin OS2
Circle One: Developed
{Circle One: Tt through subarea
NOTES: Space for as many as two segments per flow type can be used for each worksheet.
Include map, schematic, or description of flow segments.
Sheet flow (Applicable to Tc only)
Segment ID AB |
1. Surface description (Table 3-1) Cullivated, >20% cover
2. Mannings roughness coeff., n (Table 3-1) 0.17
3. Flow length, L (total L < 300 ft.) ft 300
4. Two-yr 24-hr rainfall, P2 in] 3.50
5. Calculated Land siope, s fifft| 0.004
5a. Land Elevation For Upper End Of Flow Path 1437.3
5b. Land Elevation For Lower End Of Flow Path 1436.1
8. Compute Tt hrl 0.80 = Q.80
Shallow concentrated flow
Segment ID BC
7. Surface description {Paved or Unpaved) unpaved
8. Flow length, L ft 1109
9. Calculated Watercourse slope, s fift] 0.011
9a, Land Elevation For Upper End Of Flow Path 1436.1
9b. Land Elevation For Lower End Of Flow Path 1424.0
10. Average velocity, V (Figure 3-1) fi's]  1.69
11, Tt = L/3600V Compute Tt hrf 0.18 = 0.18
Channel Flow
Segment ID CD
12. Cross sectional flow area, a sfl 185.00
13. Wetted perimeter, Pw ft| 148.02
14, Hydraulic radius, r = a/Pw Compute r ft| 1.250
15. Channel slope, s ftfit]  0.006
16. Manning's roughness coeff., n 0.030
17 V =1.49(r"0.667)(s"0.50)/n Compute V ft’s 4.6
18. Flow length, L ft 782
19. Tt = L/3600V Compute Tt hrj 0.048 = 0.05
20. Watershed or subarea Tc or Tt (add Tt in steps 6,11, and 19) hr 1.04
Use Time Of Concentration = 62 Minutes
Reference: Urban Hydrolegy for Small Watersheds
Technical Release 55, Soil Conservation Service
U.S. Department of Agriculture, June 1986
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Time of Concentration (Tc) Worksheet

9/30/2009

Project : Goddard School 2nd Addition By: AKB Date:
Project No: Checked: Date:
Location : Basin OS3
Circle One: Developed
FCIrcle One: [Tc__]ttthrough subarea
NOTES: Space for as many as two segments per flow type can be used for each worksheet.
Include map, schematic, or description of flow segments.
Sheet flow (Applicable to Tc only)
Segment ID AB |
1. Surface description (Table 3-1) Cultivated, >20% cover
2. Mannings roughness coeff., n (Table 3-1) 0.17
3. Flow length, L (total L < 300 ft.) ft 193
4. Two-yr 24-hr rainfall, P2 in| __3.50
5. Calculated Land slope, s fit] 0.010
5a. Land Elevation For Upper End Of Flow Path 1434.0
5b. Land Elevation For Lower End Of Flow Path 1432.0
6. Compute Tt hrf 0.38
Shallow concentrated flow
Segment 1D
7. Surface description {Paved or Unpaved)
8. Flow length, L ft
9. Calculated Watercourse slope, s fit
9a. Land Elevation For Upper End Of Flow Path
9b. Land Elevation For Lower End Of Flow Path
10. Average velocity, V (Figure 3-1) ft/s
11. Tt = L/3600V Compute Tt hr
IChannel Flow
Segment ID
12. Cross sectional flow area, a sf
13. Wetted perimeter, Pw ft
t4. Hydraulic radius, r = a/Pw Compute r ft
15. Channel slope, s ftfit
16. Manning's roughness coeff., n
17 V = 1.49(r0.667)(s"0.50)/n Compute V fi's
18. Flow length, L ' ft
19. Tt = L/3600V Compute Tt hr,
20. Watershed or subarea Tc or Tt (add Tt in steps 6,11, and 19)
Use Time Of Concentration = 23 Minutes
JReferenoe: Urban Hydrology for Small Watersheds
Technical Release 55, Soil Conservation Service
U.S. Department of Agriculture, June 1986

0.38

0.00

0.00

0.38
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Time of Concentration {(Tc) Worksheet

Technical Release 55, Soil Conservation Service
U.S. Department of Agriculture, June 1986

Project : Goddard School 2nd Addition By: AKB Date:  9/30/2009
Project No: Checked: Date:
Location : Basin OS5
Circle One: Developed
Circle One: Tt through subarea
NOTES: Space for ags many as two segments per flow type can be used for each worksheet.
Include map, schematic, or description of flow segments.
Sheet flow {Applicable to Tc only)
Segment ID AB |
1. Surface description (Table 3-1) Cultivated, >20% cover
2. Mannings roughness coeff., n (Table 3-1) 0.17
3. Flow length, L (total L < 300 ft.) ft 300
4. Two-yr 24-hr rainfall, P2 in] _3.50
5. Calculated Land slope, s fift|  0.007
5a. Land Elevation For Upper End Of Flow Path 1447.0
5b. Land Elevation For Lower End Of Flow Path 1445.0
6. Compute Tt hrl] 0.64 = | 0.64
Shallow concentrated flow
Segment ID BC
7. Surface description (Paved or Unpaved) unpaved
8. Flow length, L ftl 1512
9. Calculated Watercourse slope, s ftfit]|  0.007
j9a. Land Elevation For Upper End Of Flow Path 1445.0
Ob. Land Elevation For Lower End Of Flow Path 1435.0
10. Average velocity, V (Figure 3-1} ft'sp  1.31
11. Tt = L/3600V Compute Tt hrl  0.32 = 0.32
Channel Flow
Segment ID
12. Cross sectional flow area, a sf
13. Wetted perimeter, Pw ft
14. Hydraulic radius, r = a/Pw Compute r ft
15. Channel slope, s fuft
16. Manning's roughness coeff., n
17 V = 1.49(r0.667)(s"0.50)/n Compute V ftis
18. Flow length, L ft
19. Tt = L/3600V Compute Tt hr = 0.00
20. Watershed or subarea Tc or Tt (add Tt in steps 6,11, and 19) hr 0.97
Use Time Of Concentration = 58 Minutes
Reference: Urban Hydrology for Small Watersheds
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Time of Concentration (Tc) Worksheet

rneferenoe:

Project : Goddard School 2nd Addition

By:

Project No:

Checked:

Location : Basin O56

Circle One: Developed
Circle One: Tt through subarea

Sheet flow (Applicable to Tc only)

Surface description (Table 3-1)

Mannings roughness coeff., n (Table 3-1)
Flow length, L (total L < 300 ft.)

Two-yr 24-hr rainfall, P2

. Galculated Land slope, s

5a. Land Elevation For Upper End Of Flow Path
5b. Land Elevation For Lower End Of Flow Path
6. Compute Tt

ahoh =

Shallow concentrated flow

7. Surface description (Paved or Unpaved)

8. Flow length, L

9. Calculated Watarcourse slope, s

9a. Land Elevation For Upper End Of Flow Path
9b. Land Elevation For Lower End Of Flow Path
10. Average velocity, V (Figure 3-1)

11. Tt = L/3600V Compute Tt

Channel Flow

12. Cross sectional flow area, a

13. Wetted perimeter, Pw

14. Hydraulic radius, r = a/Pw Compute r
15. Channet slope, s

16. Manning's roughness coeff., n

17 V = 1.49(r"0.667)(s"0.50)/n Compute V
18. Flow length, L

19, Tt = L/3600V Compute Tt

Use Time Of Concentration =

Segment ID

Segment ID

Segment ID

20. Watershed or subarea Tc or Tt (add Tt in steps 6,11, and 19)

=

hr

=

ft/s
hr

AKB

Date:  9/30/2009

Date:

NOTES: Space for as many as two segments per flow type can be used for each worksheet.
Include map, schematic, or description of flow segments.

AB |

Dense Grasses

0.24

298

3.50

0.020

1425.0

1419.0

0.54

33 Minutes

Urban Hydrology for Small Watersheds
Technical Release §5, Soil Conservation Service
U.S. Department of Agriculture, June 1986

hr

0.00

0.54
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Runoff Curve Numbers and Runoff Worksheet

Goddard School 2nd Addition

Project No. ;
Location : Basin D
By : AKB
Date : 10/05/09
Select one: Present Developed
Runoff Curve Number
Cover Description
Hyd. Soil Group CN Area Product
{cover type, treatment, and .of
hydrologic condition; TBL . Do Cxarea
percent impervious; 22 acres
unconnected/connected impervious ‘
area ratlo)
C Pasture, grassland, range
Good condition 74 28.67 2121.61
c Pond
100 2.31 231.40]
30.98 2353.0
[CN (weighted) = total product/total area Use CN =| 76
Reference: Urban Hydrology for Small Watersheds

Technical Release 55, Soil Conservation Service
U.S. Depariment of Agriculture. June 1986
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Runoff Curve Numbers and Runoff Worksheet

Project : Goddard School 2nd Addition
Project No. :

Location : Basin E

By : AKB

Date : 09/30/09

Select one: Present Developed

Runoff Curve Number

area ratio)
Pasture, grassland, range
(Good condition 74 22.44 1660.21
22.44 1660.2
JCN (weighted) = total productitotal area Use CN =| 74

Reference: Urban Hydrology for Small Watersheds
Technical Release 55, Soil Conservation Service
U.S. Department of Agriculture, June 1986




Runoff Curve Numbers and Runoff Worksheet

Project : Goddard School 2nd Addition
Project No., :

Location : Basin QS1

By : AKB

Date : 10/05/09

Select one: Present Developed

Runoff Curve Number

. COver Description

' Hyd. Soll Group- | O
l L (cover type, treatment. and
.. hydrologic condition;:
L percent impervious;: . R
unoonnectedfcomected :mpewious |
.. area'ratio) S

Cc Paéture grassland, range
Good condition 74

3.08

226.21

C Pond
100

0.28

27.76

3.33

254.0

|CN (weighted) = total product/total area

Use CN =|

76

|Reference: Urban Hydrology for Small Watersheds
Technical Release 55, Soil Conservation Service

U.S. Department of Agriculture. June 1986
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Runoff Curve Numbers and Runoff Worksheet

Project : Goddard School 2nd Addition
Project No. :

Location : Basin OS2

By : AKB

Date : 10/05/09

Select one: Present Developed

Runoff Curve Number

Cover Desciption:

 Hyd. Soll Groiip.

(covar type,'traatment, an

* hydrologie condition
" percent Impervious;; .. -
_ unoonnectedfconnected impervious-
Coo LR L T e grea ratlo)
c Pasture, grasstand, range
Good condition 74 34.15 2526.94
C FPond
100 1.65 164.79)
35.80 2691.7
|cN (weighted) = total product/total area Use CN =| 75

JReference: Urban Hydrology for Small Watersheds
Technical Release 55, Soil Conservation Service
U.S. Department of Agriculture, June 1986
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Runoff Curve Numbers and Runoff Worksheet

Project : Goddard School 2nd Addition
Project No. :

Location : Basin 0S3

By : AKB

Date : 09/30/09

Select one; Present Developed

Runoff Curve Number

Good condition 74 1.13 83.48]
1.13 83.5
|CN (weighted) = total productitotal area Use CN =| 74
Reference: Urban Hydrology for Small Watersheds
Technical Release 55, Soil Conservation Service
U.S. Department of Agriculture, June 1886
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Runoff Curve Numbers and Runoff Worksheet
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Projact : Goddard School 2nd Addition
Project No. :
Location : Basin 0S5
By : AKB
Date : 09/30/09
Select one: Present Developed
Runoff Curve Number
area ratio)
Pasture, grasstand, range
Good condition 74 29.96 2217.28)
29.96 2217.3

|CN (weighted) = total productitotal area Use CN =| 74
Reference: Urban Hydrology for Small Watersheds

Technical Release 55, Soil Conservation Service

U.S. Department of Agriculture, June 1986
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Runoff Curve Numbers and Runoff Worksheet

|Project : Goddard School 2nd Addition
|Project No. :

Location : Basin 0S6

By : AKB

Date : 10/05/09

Select one;: Present Developed

Runoff Curve Number

Cuver Descriptlan

. Hyd:SollGroup |

hydrologie oond!tion' L
: percent impervious;:

area ratio)

unoonnectedfconnected imperv'ious_,; :

c - 7 Open Space
Fair Condition

79

2.10

166.0

C Pond

100

4.44

444.48]

6.65

610.5

|CN (weighted) = total product/total area

Use CN =|

93

Reference: Urban Hydrology for Small Watersheds

U.5. Department of Agriculture, June 1986

Technical Release 55, Soil Conservation Service




! . "
E
wg ulseq uﬂe
1 uiseg
[A]u}
Zuisedy vaRuoafR .;rrflff..,.mflrf 21 wseg
. o T )
gg puod
mglﬁ v gduses v
5
£l uiseq T i
™, %«m (7] )
\ L wiseq gl ulsed
Yuon (legno [E2
61 wIST R
E

L3 C3 3 3 3 &3 C3 Ly Cy 3333 3 3 O

T T




| S

| NIV NN SEN RN SUD NN SUDN S5 SS N SSNEN SN

)OO ) &0 O .o o

Time of Concentration (Tc) Worksheet

Project : Goddard School 2nd Addition

By:

Project No:

Checked:

Location : Basin 8A

Circle One: Present | Developed

JSheﬂ_tlsm (Applicable to Tc only)

. Surface description (Table 3-1)

. Mannings roughness coeff., n (Table 3-1)

. Flow length, L (total L < 300 ft.)

. Two-yr 24-hr rainfall, P2

. Calculated Land siope, s

5a. Land Elevation For Upper End Of Flow Path
5b. Land Elevation For Lower End Of Flow Path
6. Compute Tt

W=

Shallow concentrated flow

7. Surface description (Paved or Unpaved)

8. Flow length, L

9. Calculated Watercourse slope, s

9a. land Elevation For Upper End Of Flow Path
ob. Land Elevation For Lower End Of Flow Path
10. Average velocity, V {Figure 3-1)

11. Tt = L/3600V Compute Tt

Channel Flow

12. Cross sectional flow area, a

13. Wetted perimeter, Pw

14. Hydraulic radius, r = a/Pw Compute r
15. Channel slope, s

16. Manning's roughness coeff., n

17 V =1.49(r"0.667)(s"0.50)/n Compute V
18. Flow length, L

19. Tt = L/3600V Compute Tt

Use Time Of Concentration =

Circle One: [_Tc__]Ttthrough subarea

NOTES: Space for as many as two segments per flow type can be used for each worksheet.
Include map, schematic, or description of flow segments.

Segment ID

Segment ID

Segment ID

20. Watershed or subarea Tc or Tt (add Tt in steps 6,11, and 19)

AKB

Date:
Date:

9/30/2009

AB |

Dense grasses

0.24

235

3.50

0.017

1436.5

1432.5

hr

0.48

g =

fifs

hrl

g::::‘i’..

alg

2.0

1122

0.156

38 Minutes

Reference: Urban Hydrology for Small Watersheds
Technical Release 55, Soil Conservation Service
U.S. Department of Agriculture, June 1986

0.16

0.64
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Time of Concentration (Tc) Worksheet

Sheet flow (Applicable to Tec only)

. Surtace description (Table 3-1)

. Mannings roughness coeff., n (Table 3-1})

. Flow length, L (total L. < 300 ft.)

. Two-yr 24-hr rainfall, P2

. Calculated Land slope, s

5a. Land Elevation For Upper End Of Flow Path
5b. Land Elevation For Lower End Of Flow Path
6. Compute Tt

[N I

Shallow concentrated tlow

7. Surface description (Paved or Unpaved)

8. Flow length, L

9. Calculated Watercourse slops, s

ga. Land Elevation For Upper End Of Flow Path
9b. Land Elevation For Lower End Of Flow Path
10. Average velocity, V (Figure 3-1)

11. Tt = /3600V Compute Tt

Channel Flow

12. Cross sectional flow area, a

13. Wetted perimeter, Pw

14, Hydraulic radius, r = a/Pw Compute r
15. Channel slope, s

16. Manning's roughness coeff., n

17 V = 1.49(r0.667)(s"0.50)/n Compute V
18. Flow length, L

19. Tt = L/3600V Compute Tt

Use Time Of Concentration =

Circle One: [Tc_Jttthrough subarea

NOTES: Space for as many as two segments per flow type can be used for each worksheet.
Include map, schematic, or description of flow segments,

Segment 1D

Segment ID

Segment ID

20. Watershed or subarea Tc¢ or Tt (add Tt in steps 6,11, and 19}

Project : Goddard School 2nd Addition By:
Project No: Checked:
Location : Basin 8B

Circle One: Present | Developed ]

AKB

Date:
Date:

9/30/2009

AB |

hr

f/t

ft/s
hr

sf

ft/s

hr

Dense grasses

0.24

300

3.50

0.013

1433.5

1429.5

0.64

BC

unpaved

160

0.009

1429.5

1428.0

1.56

0.03

cD

60.00

60.13

0.998

0.008

0.030

3.9

1091

0.077

45

Minutes

Reference: Urban Hydrology for Small Watersheds
Technical Release 55, Soil Conservation Service
U.S. Department of Agriculture, June 1986

0.03

0.08

0.75
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Time of Concentration (Tc) Worksheet

Project : Goddard School 2nd Addition By: AKB Date:  9/30/2009

Project No: Checked: Date:
Location : Basin 14

Circla One: Present | Developed |
ICircIe One: [_Tc__]7tthrough subarea

NOTES: Space for as many as two segments per flow type can be used for each worksheet.
Include map, schematic, or description of flow segments.

Sheet flow {Applicable to Tc only)

Segment ID AB |
1. Surface description (Tabie 3-1) Dense Grasses
2. Mannings roughness coeff., n (Table 3-1) 0.24
3. Flow length, L (total L < 300 ft.) ft 193
4. Two-yr 24-hr rainfall, P2 ini 3.50
5. Calculated Land siope, 5 ftfit]  0.010
5a. Land Elevation For Upper End Of Flow Path 1434.0
5b. Land Elevation For Lower End Of Flow Path 1432.0
6. Compute Tt hr[ _ 0.50 = 0.50 |

Shallow concentrated flow

Segment ID

7. Surface description (Paved or Unpaved)

8. Flow length, L ft
9. Calculated Watercourse slope, s fu/ft
9a. Land Elevation For Upper End Of Flow Path

9b. Land Elevation For Lower End Of Flow Path

10. Average velocity, V {Figure 3-1) ft/s
11. Tt = L/3600V Compute Tt hr = | 0.00 |

|Shannel Flow

Segment ID

12. Cross sectional flow area, a

13. Wetted perimeter, Pw

14. Hydraulic radius, r = a/Pw Compute r
15. Channel slope, s

16. Manning's roughness coseff., n

17 V = 1.49(r0.667)(s"0.50)/n Compute V fi/s
18. Flow length, L ft

g:&-:ﬂ’..

19. Tt = L/3600V Compute Tt hr = 0.00

20. Watershed or subarea Tc or Tt {add Tt in steps 6,11, and 19) hr 0.50

Use Time Of CGoncentration = 30 Minutes

Reference: Urban Hydrology for Smail Watersheds
Technical Release 55, Soil Conservation Service
U.S. Department of Agriculture, June 1986




Time of Concentration (Tc) Worksheet

Reference: Urban Hydrology for Small Watersheds
Technical Helease 55, Soil Conservation Service
U.S. Department of Agriculture, June 1986

Project : Goddard School 2nd Addition By: AKB Date:  9/30/2009
Project No: Checked: Date:
Location : Basin 15
Circle One: Present { Developed
Circle One: Tt through subarea
NOTES: Space tor as many as two segments per flow type can be used for each worksheet.
Include map, schematic, or description of flow segments.
Sheet flow (Applicable to Tc only)
Segment ID AB |
1. Surface description (Table 3-1) Dense Grasses
2. Mannings roughness coeff., n (Table 3-1) 0.24
3. Flow length, L (total L < 300 ft.) ft 300
4. Two-yr 24-hr rainfall, P2 in 3.50
5. Calculated Land slope, s ftft}]  0.007
S5a. Land Elevation For Upper End Of Flow Path 1434.0
5b. Land Elevation For Lower End Of Flow Path 1432.0
6. Compute Ti hrl 0.85 = 0.85
[Shallow concentrated fiow
Segment ID BC
7. Surface description (Paved or Unpaved) unpaved
8. Flow length, L ft 762
9, Calculated Watercourse slope, s fift]  0.014
ga. Land Elevation For Upper End Of Flow Path 1432.0
9b. Land Elevation For Lower End Of Flow Path 1421.0
10. Average velocity, V (Figure 3-1} ft/s 1.94
11. Tt = L/3600V Compute Tt hr|  0.11 = 0.11
Channel| Flow
Segment ID cD
12. Cross sectional flow area, a sf| 185.00
13, Wetted perimeter, Pw ft] 148.02
14. Hydraulic radius, r = a/Pw Compute r ft| _1.250
15. Channel slope, s ftft] 0.008
16. Manning's roughness coeff., n 0.030
17 V =1.49(r"0.667)(s"0.50)/n Compute V fi/s 5.2
18. Flow length, L ft 595
19. Tt = L/3600V Compute Tt hrf  0.032 = 0.03
20. Watershed or subarea Tc or Tt (add Tt in steps 6,11, and 19) hr 0.99
Use Time Of Concentration = 59 Minutes
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Time of Concentration (Tc) Worksheet

Project : Goddard School 2nd Addition By: AKB Date:  10/5/2009
Project No: Checked: Date:
Location : Basin 17
Circle One: Present | Developed
Circle One: {— Tc__Ttthrough subarea
NOTES: Space for as many as two segments per flow type can be used for each worksheet.
Include map, schematic, or description of flow segments.
|Sheet flow (Applicable to Tc only)
Segment ID AB |
1. Surface description (Table 3-1) Cuitivated, >20% cover
2. Mannings roughness coeff., n (Table 3-1) 0.17
3. Fiow length, L (iotal L < 300 ft.) ft 300
4. Two-yr 24-hr rainfall, P2 in] 350
5. Calculated Land slope, s ftAt] 0.007
5a. Land Elevation For Upper End Of Flow Path 1447.0
5h. Land Elevation For Lower End Of Flow Path 1445.0
6. Compute Tt hrl  0.64 = | 0.64
Shallow concentrated flow
Segment ID BC
7. Surtace description (Paved or Unpaved) unpaved
8. Flow length, L ft 1512
9. Calculated Watercourse slope, s ftft]  0.007
9a. Land Elevation For Upper End Of Flow Path 1445.0
9b. Land Elevation For Lower End Of Flow Path 1435.0
10. Average velocity, V (Figure 3-1} ft'sp 131
11. Tt = L/3600Y Compute Tt hr|  0.32 = | 0.32
jChannel Flow
Segment ID
12. Cross sectional flow area, a st
13. Wetted perimster, Pw ft
14, Hydraulic radius, t = a/Pw Compute r ft
15. Channel slope, s ftft
16. Manning's roughness coeff., n
17 V =1.49(r0.667)(s"0.50)/n Compute V /s
18. Flow length, L ft
19. Tt = L/3600V Compute Tt hr = 0.00
20. Watershed or subarea Tc or Tt (add Tt in steps 6,11, and 19} hr 0.97
Use Time Cf Concentration = 58 Minutes

Reference: Urban Hydrology for Smali Watersheds
Technical Release 55, Soil Conservation Service
U.S. Depariment of Agriculture, June 1986
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Time of Concentration (Tc) Worksheet

Reference: Urban Hydrology for Small Watersheds
Technical Release 55, Soil Conservation Service
U.S. Department of Agriculture, June 1986

|Project : Goddard School 2nd Addition By: AKB Date:  10/5/2009
Project No: Checked: Date:
Location : Basin18
Circle One: Present | Developed
Circle One: Tt through subarea
NOTES: Space for as many as two segments per flow type can be used for each worksheet.
Include map, schematic, or description of flow segments.
Sheet flow (Applicable to Tc only}
Segment ID AB |
1. Surface description (Table 3-1} Cultivated, >20% cover
2. Mannings roughness coeff., n (Table 3-1) 0.17
3. Flow length, L (total L < 300 ft.} ft 300
4. Two-yr 24-hr rainfall, P2 in 3.50
I5. Calculated Land slope, s fufy]  0.004
5a. Land Elevation For Upper End Of Flow Path 1438.0
5b. Land Elevation For Lower End Of Flow Path 1436.8
6. Compute Tt hrf  0.78 = 0,78
Shallow concentrated flow
Segment ID BC
7. Surface description (Paved or Unpaved) unpaved
8. Flow length, L ft 449
9. Calculated Watercourse slope, s fifft|  0.006
9a, Land Elevation For Upper End Of Flow Path 1436.8
ob. Land Elevation For Lower End Of Flow Path 1434.0
10. Average velocity, V (Figure 3-1) ft's]  1.26
11. Tt = L/3600V Compute Tt hrl 010 = 0.10
Channel Flow
Segment ID
12. Cross sectional flow area, a sf
13. Wetted perimeter, Pw ft
14. Hydraulic radius, r = a/Pw Compute r ft
15. Channel slope, s /4t
16. Manning's roughness coeff., n
17 V =1.49(r0.667)(s*0.50)/n Compute V f/s
18. Flow length, L ft
19. Tt = L/3600V Compute Tt hr = 0.00
20. Watershed or subarea Tc or Tt (add Tt in steps 6,11, and 19) hr 0.88
Use Time Of Concentration = 53 Minutes
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Time of Concentration (Tc) Worksheet

Project : Goddard School 2nd Addition
Project No:

Location : Basin 19

Circle One: Present | Developed |

Sheet tlow {Applicable to Tc only)

. Surface description (Table 3-1)

. Mannings roughness coeff., n (Table 3-1)

. Flow length, L (total L < 300 ft.)

. Two-yr 24-hr rainfall, P2

. Calculated Land slope, s

5a. Land Elevation For Upper End Of Flow Path
5b. Land Elevation For Lower End Of Flow Path
6. Compute Tt

[

Shallow concentrated flow

7. Surface description (Paved or Unpaved)

8. Flow length, L

9. Calculated Watercourse slope, s

Oa. Land Elevation For Upper End Of Flow Path
ob. Land Elevation For Lower End Of Flow Path
10. Average velocity, V (Figure 3-1}

11. Tt = L/3600V Compute Tt

Channel Flow

12. Cross sectional flow area, a

13. Wetted perimeter, Pw

14, Hydraulic radius, r = a/Pw Compute r
15. Channel siope, s

16. Manning's roughness coeff., n

17 V = 1.49(r*0.667)(s"0.50)/n Compute V
18. Flow length, L

19. Tt = L/3sooV Compute Tt

Use Time Of Concentration =

Circle One: Tt through subarea

NOTES: Space for as many as two segments per flow type can be used for each worksheet.
Include map, schematic, or description of flow segments.

20. Watershed or subarea Tc or Tt (add Tt in steps 6,11, and 19}

By:
Checked:

AKB

Date:  10/5/2009

Date:

Segment ID AB |
Dense Grasses
0.24
ft 298
in 3.50
iy 0.020
1425.0
1419.0
hr 0.54
Segment ID
ft
fi/ft
ft/s
hr
Segment ID
sf
ft
#
fi/it
/s
ft
hr
33 Minutes

Reference: Urban Hydrology for Small Watersheds
Technical Release 55, Soil Conservation Service
U.S. Department of Agriculture, June 1986

hr

0.54

0.00

0.00

0.54
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Runoff Curve Numbers and Runoff Worksheet

Project : Goddard School 2nd Addition
Project No. :

Location : Basin 2

By : AKB

Date : 09/30/09

|Select one: Present Developed

Runoff Curve Number

Cover Description

' C Open space good condmon

74 0.59 43.66
C Roads, pavement, roofs
98 3.75 367.50
4.34 411.2
CN (weighted) = total product/total area Use CN = 95

Reference: Urban Hydrology for Small Watersheds
Technical Release 55, Soil Conservation Service
U.S. Department of Agriculture, June 1986
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Runoff Curve Numbers and Runoff Worksheet

Project : Goddard School 2nd Addition
Project No., :

Location : Basin 8A

By : AKB

|Date : 10/05/09

Select one: Present Developed

Runoff Curve Number

Cove ’ Descriptlon

. uneonnactedlconnected impervious

‘area ratio)
C Open space, good condmon
74 13.22 978.27
C Roads, pavement, roofs
98 10.14 993.60}
C Pond
100 1.42 142.33
24.78 21142
CN (weighted) = total product/total area Use CN = 85

Reference: Urban Hydrology for Small Watersheds
Technical Release 55, Soil Conservation Service
U.S. Department of Agriculture, June 1986
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Runoff Curve Numbers and Runoff Worksheet

Project : Goddard School 2nd Addition
Project No, :

Location : Basin 8B

By : AKB

Date : 09/30/09

Select one: Present DReveloped

Runoff Curve Number

C T Open space, good condition

74 14.72 1089.28

C Roads, pavement, roofs
98 12.53 1227.94

C Pond

100 4.06 406.00
31.31 2723.2
CN (weighted) = total product/itotal area UseCN= 87

Reference: Urban Hydrology for Small Watersheds
Technical Release 55, Soil Conservation Service
U.S. Department of Agriculture, June 1986
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Runoff Curve Numbers and Runoff Worksheet

Goddard School 2nd Addition

Basin 13
AKB
09/30/09

Present Developed

percent impervious
unconnected/connected Impervious
area ratio) .

- Open space, good condition

FReference:

74 0.69 51.06
0.69 51.1
CN (weighted) = total productitotal area UseCN = 74

Urban Hydrology for Small Watersheds
Technical Release 55, Soil Conservation Service
U.S. Department of Agriculture, June 1986
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Runoff Curve Numbers and Runoff Worksheet

Project : Goddard School 2nd Addition
Project No, :

Location : Basin 14

By : AKB

Date : 09/30/09

1Select one: Present Deveioped

Runoff Curve Number

| 8
Open Iépace, good condition
74 1.13 83.48
1.13 83.5
CN (weighted) = total product/total area Use CN = 74

Reference: Urban Hydrology for Smail Watersheds

U.S. Department of Agriculture, June 1986

Technical Release 55, Soil Conservation Service
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Runoff Curve Numbers and Runoff Worksheet

Project : Goddard School 2nd Addition
Project No, :

Location : Basin 15

By : AKB

Date : 10/05/09

Select one: Present Developed

Runoff Curve Number

C Open space good condltlon

74 4.98 368.71
C Roads, pavement, roofs
98 7.77 761.39]
Cc Pond
100 1.75 174.79
14.50 1304.9
CN (weighted) = total product/total area Use CN = 90

Reference: Urban Hydrology for Small Watersheds

U.S. Department of Agriculture, June 1986

Technical Release 55, Soil Conservation Service
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Runoff Curve Numbers and Runoff Worksheet

Project : Goddard School 2nd Addition
Project No, :
Location : Basin 17
ley : AKB
Rate : 09/30/09 '
Select one; Present Developed
Runoff Curve Number
percent imperviou
unconnected/connected imperyviou
. arearatio} = - -
Pasture, grassland, range
Good condition 74 32.03 2369.89
32.03 2369.9
[CN (weighted) = total product/total area Use CN =| 74
Reference: Urban Hydrology for Small Watersheds
Technical Release 55, Soil Conservation Service
U.S. Department of Agriculture, June 1986
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Runoff Curve Numbers and Runoff Worksheet

1l

EE’

Select one:

Goddard School 2nd Addition
Basin 18
AKB
09/30/09

Present Developed

Runoff Curve Number

unconnectédfcnnnected impervious

. aregi ratio)

Pasture grassland, range

Good condition 74 2.28 168.58]
2.28 168.6
CN (welghted) = total product/total area Use CN =| 74

|Reference:

Urban Hydrology for Small Watersheds
Technical Release 55, Scil Conservation Service
U.S. Department of Agriculture, June 1986
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Runoff Curve Numbers and Runoff Worksheet

Project : Goddard School 2nd Addition
Project No, :
: Basin 19
By : AKB
Date : 10/05/09
Select one: Present Developed
C Open Space
Fair Condition 79 2.08 164.48]
c Pond I
100 4.46 446.49
6.55 611.0
|CN (weighted) = total product/total area Use CN =| 93
Reference: Urban Hydrology for Small Watersheds

Technical Release 55, Soil Conservation Service
U.S. Department of Ag_:jriculture, June 1986
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D Time of Concentration (Tc) Worksheet
Project : Goddard School 2nd Addition By: AKB Date:  9/30/2009
Project No: Checked: Date:
D Location : Basin A
Circle One: Developed
D Circle One: [_Tc__]Ttthrough subarea
FNOTES: Space for as many as two segments per flow type can be used for each worksheet.
U Include map, schematic, or description of flow segments.
Sheet flow {Applicable to Te only)
Segment ID AB |
1. Surface description (Table 3-1) Cultivated, >20% cover
D 2. Mannings roughness coeff., n (Table 3-1) 017
3. Flow length, L {total L < 300 ft.) ft 300
4. Two-yr 24-hr rainfall, P2 in 3.50
D 5. Calculated Land slope, s fuftl  0.002
5a. Land Elevation For Upper End Of Flow Path 1431.2
5b. Land Elevation For Lower End Of Flow Path 1430.7
D 6. Compute Tt hr 1.12 = 1.12
Shallow concentrated flow
Segment iD BC
' 7. Surface description (Paved or Unpaved) unpaved
D 8. Flow length, L ft| 940.06
9. Calculated Watercourse slope, s fifit]  0.009
9a. Land Elevation For Upper End Of Flow Path 1430.7
8b. Land Elevation For Lower End Of Flow Path 1422.5
10. Average velocity, V (Figure 3-1) ft/s 1.51
11, Tt = L/3600V Compute Tt hr] 0.17 = 0.17
Channel Flow
D H Segment ID Ccb
12. Cross sectional flow area, a sf| 346.50
13. Wetted perimeter, Pw fil 264.2
U 14. Hydraulic radius, r = a/Pw Compute r fil 1.312
15. Channel slope, s fr/ftf  0.009
16. Manhing's roughness coeff., n 0.030
17 V =1.49(r"0.667)(s"0.50)/n Compute V tt/s 5.6
D 18. Flow length, L ftff 939.52
19, Tt = L/3600V Compute Tt hr| 0.046 = 0.05
20, Watershed or subarea Te¢ or Tt (add Tt in steps 6,11, and 19} hr 1.34
0>
Use Time Of Concentration = 81 Minutes
D Reference: Urban Hydrology for Smail Watersheds
Technical Release 55, Soil Conservation Service
D U.S. Department of Agriculture, Juns 1986
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Time of Concentration (T¢) Worksheet
Project : Goddard School 2nd Addition By: AKB Date:  9/30/2009
Project No: Checked: Date:
Location : Basin B
Circle One: Developed
Circle One: [_Tc__1Ttthrough subarea
NOTES: Space for as many as two segments per flow type can be used for each worksheet.
include map, schematic, or description of flow segments.
Sheet flow (Applicable to Tc only)
Segment ID AB
1. Surface description (Table 3-1) Cultivated, >20% cover
2. Mannings roughness coeff., n (Table 3-1) 0.17
3. Flow length, L (total L < 300 ft.) ft 300
4, Two-yr 24-hr rainfall, P2 inf 3.50
5. Calculated Land slope, s ftft]  0.007
5a. Land Elevation For Upper End Of Flow Path 1436.0
5b. Land Elevation For Lower £nd Of Flow Path 1433.9
I6. Compute Tt nel 0.63 = 0.63
Shallow concentrated flow
Segment ID BC
7. Surface description (Paved or Unpaved) unpaved
8. Flow iength, L ft| 1481.52
9. Calculated Watercourse siopse, s fift|  0.002
9a. Land Elevation For Upper End Of Flow Path 1433.9
9b. Land Elevation For Lower End Of Flow Path 1430.3
10. Average velocity, V (Figure 3-1) ft’s|] 0.80
11. Tt = L/3600V Compute Tt hr] 0.52 = (.52
Channel Flow
Segment ID
12. Cross sectional flow area, a sf
13. Wetted perimeter, Pw ft
14. Hydraulic radius, r = a/Pw Compute r ft
15. Channel slope, s At
16. Manning's roughness coeff,, n
17 V =1.49(r0.667){s"0.50)/n Compute V ft/s
18. Flow length, L ft
19. Tt = L/3600V Compute Tt hr = 0.00
20. Watershed or subarea Tc or Tt (add Tt in steps 6,11, and 19) hr 1.14
Use Time Of Concentration = 69 Minutes
|Reference: Urban Hydrology for Small Watersheds
Technical Release 55, Soit Conservation Service
U.S. Department of Agriculture, June 1986
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Time of Concentration {Tc) Worksheet

Project : (Goddard School 2nd Addition By: AKBE Date:  9/30/2009
Project No: Checked: Date:
Location : Basin OS4
Circle One: Developed
Circle One: Tt through subarea
NOTES: Space for as many as two segments per flow type can be used for each worksheet.
Include map, schematic, or description of flow segments.
Sheet flow {Applicable to Tec only)
Segment ID AB
1. Surface description {(Table 3-1) Cultivated, >20% cover
2. Mannings roughness coeff., n (Table 3-1) 0.17
3. Flow length, L (total L < 300 ft.) ft 300
4. Two-yr 24-hr rainfall, P2 in| 3.50
5. Calculated Land slope, s f/ft|  0.004
5a. Land Elevation For Upper End Of Flow Path 1444.0
5b. Land Elevation For Lower End Of Flow Path 1442.8
6. Compute Ti hr] 0.79 = 0.79
Shallow concentrated flow
Segment ID BC
7. Surface description (Paved or Unpaved) unpaved
8. Flow length, L ft 608
9. Calculated Watercourse slope, s ftft| 0.010
9a. Land Elevation For Upper End Of Flow Path 1442.8
9b. Land Elevation For Lower End Of Flow Path 1437.0
10. Average velocity, V' (Figure 3-1) ft's]  1.58
11. Tt = L/3600V Compute Tt hef Q.11 = 0.11
Channel Flow
Segment ID
12. Cross sectional flow area, a sf
13. Wetted perimeter, Pw ft
14. Hydraulic radius, r = a/Pw Compute r ft
15. Channel slope, s ft/ft
16. Manning's roughness coeff., n
17 V =1.49(r"0.667)(s"0.50)/n Compute V ft/s
18. Flow length, L ft
19. Tt = L/3600V Compute Tt hr = 0.00
20, Watershed or subarea Tc or Tt (add Tt in steps 6,11, and 19) hr 0.90
Use Time Of Concentration = 54 Minutes

Reference: Urban Hydrology for Small Watersheds
Technical Release 55, Soil Conservation Service
U.S. Depariment of Agriculture, June 1986
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Runoff Curve Numbers and Runoff Worksheet

Project Goddard School 2nd Addition
IProject No.
Location Basin A
By AKB
Date 09/30/09
Select one: Present Developed
Runoff Curve Number
Pasture, grassland, range
Good condition 74 40.11 2968.34
40.11 2968.3

|CN (welghted) = total product/total area Use CN =| 74
Reference: Urban Hydrology for Small Watersheds

Technical Release 55, Soil Conservation Service

U.S. Department of Agriculture, June 1986
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Runoff Curve Numbers and Runoff Worksheet

Project

Project No,
Location
By
Date

Select one;

Goddard School 2nd Addition
Basin B
AKB
09/30/09

Present Developed

Runoff Curve Number

area ratio)

c Pasture, grassland, range
Good condition 74 14.81 1096.02
14.81 1096.0
[CN (weighted) = total product/total area Use CN =| 74
|Reference: Urban Hydrology for Small Watersheds
Technical Release 55, Soil Conservation Service
U.S. Department of Agriculture, June 1986




Runoff Curve Numbers and Runoff Worksheet

Project Goddard School 2nd Addition
‘EI’.QE&LNQ. :

Location : Basin 0S4

By : AKB

Date : 09/30/09

Select one: Present Developed

Runoff Curve Number

area ratio)

C Pasture, grassland, range

Good condition 74 2.40 177.85
2.40 177.8
ICN (welighted) = total productitotal area Use CN =| 74

Reference: Urban Hydrology for Small Watersheds
Technical Release 55, Soil Conservation Service
U.S. Department of Agriculture, June 1986




: ynog reang |

/! D

a0L ;m_mm..@ /
..@A - 91 useq
C
¥0 | uiseg
v huod [ /
ik
5l 3
p uiseg 5 useg




) [0 ) €0 0 O

1 D

DI GENN N SNE N GHE N SRS St R SER N SER RN SN

Time of Concentration (Tc) Worksheet
Project : Goddard School 2nd Addition By: AKB - Date:  9/30/2009
Project No: Checked: Date:
Location : Basin 4
Circle One: Present | Developed
Circle One: [_Tc__]Ttthrough subarea
NOTES: Space for as many as two segments per flow type can be used for each worksheet.
Inciude map, schematic, or description of flow segments.
Sheet flow {Applicable to Tc only)
Segment ID AB |
1. Surface description {Table 3-1) Dense grasses
2. Mannings roughness coeff,, n (Table 3-1} 0.24
3. Flow length, L (total L < 300 ft.) ft 300
4. Two-yr 24-hr rainfall, P2 in 3.50
5. Calculated Land slope, s ftft] 0.010
5a. Land Elevation For Upper End Of Flow Path 1429.0
5b. Land Elevation For Lower End Of Flow Path 1426.0
6. Compute Tt hrl 072 =
Shallow concentrated flow
Segment ID BC
7. Surface description (Paved or Unpaved) unpaved
8. Flow length, L ft 200
9. Calculated Watercourse slope, s /it 0.014
9a, Land Elevation For Upper End Of Flow Path 1426.0
9b. Land Elevation For Lower End Of Flow Path 1423.3
10. Average velocity, V (Figure 3-1) fi's|  1.87
11. Tt = L/3600V Compute Tt hr|  0.03 =
IChannel Flow
Segment ID
12. Cross sectional flow area, a sf
13. Wetted perimeter, Pw ft
14, Hydraulic radius, r = a/Pw Compute r ft
15. Channel slope, s ftfft
16. Manning's roughness coeff., n
17 V = 1.49(r\0.667)(s0.50)/n Compute V fi/s
18. Flow length, L ft
19. Tt = L/3600V Compute Tt hr =
20. Watershed or subarea Tc or Tt (add Tt in steps 6,11, and 19) hr
Use Time Of Concentration = 45 Minutes
Reference: Urban Hydrology for Small Watersheds
Technical Release 55, Soil Conservation Service
U.S. Department of Agriculture, June 1986

0.72

0.03

0.00

0.75
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Time of Concentration (Tc) Worksheet

|Refarence: Urban Hydrology for Small Watersheds
Technical Release 55, Soil Conservation Service
U.S. Department of Agriculture, June 1986

Project : Goddard School 2nd Addition By: AKB Date:  9/30/2009
Project No: Checked: Date:
Location : Basin 9
Circle One: Present | Developed |
Circle One: Tt through subarea
NOTES: Space for as many as two segments per flow type can be used for each worksheet.
Inciude map, schematic, or description of flow segments.
Sheet flow (Applicable to Tc only)
Segment ID AB |
1. Surface description (Table 3-1) Dense grasses
2. Mannings roughness coeff., n (Table 3-1) 0.24
3. Flow length, L (total L < 300 ft.) ft 200
4, Two-yr 24-hr rainfall, P2 inl 3.50
5. Calculated Land slope, s fifft]  0.005
5a. Land Elevation For Upper End Of Flow Path 1434.0
5b. Land Elevation For L.ower End Of Flow Path 1433.0
6. Compute Tt hri  0.69 = 0.69
Shallow concentrated flow
Segment |ID
7. Surface description (Paved or Unpaved)
8. Flow length, L ft
9. Calculated Watercourse slope, s fi/ft
9a. Land Elevation For Upper End Of Flow Path
9b. Land Elevation For Lower End Of Flow Path
10. Average velocity, V (Figure 3-1) ftfs
11. Tt = L/3600V Compute Tt hr = | 0.00
|Channel Flow
Segment ID
12. Cross sectional flow area, a sf
13. Wetted perimeter, Pw ft
14. Hydraulic radius, r = a/Pw Compute r ft
15. Channel slope, s /it
16. Manning's roughness coeff., n
17 V = 1.49(r"0.667)(s"0.50)/n Compute V ft/s
18. Flow length, L ft
19. Tt = L/3600V Compute Tt hr = 0.00
20. Watershed or subarea Tc or Tt (add Tt in steps 6,11, and 19) hr 0.69
Use Time Of Concentration = 41 Minutes
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Time of Concentration (Tc) Worksheet

Reference: Urban Hydrology for Small Watersheds
Technical Release 55, Soil Conservation Service
U.S. Department of Agriculture, June 1986

Project : Goddard School 2nd Addition By: AKB Date:  9/30/2009
Project No: Checked: Date:
Location : Basin 10A
Circle One: Present | Developed |
Circle One: [_Tc__Ttthrough subarea
NOTES: Space for as many as two segments per flow type can be used for each worksheet.
Include map, schematic, or description of flow segments.
Sheet flow (Applicable to Te oniy)
Segment ID AB |
1. Surface description (Table 3-1) Dense grasses
2. Mannings roughness coeff., n (Table 3-1) 0.24
3. Flow length, L {total L < 300 ft.) ft 300
4. Two-yr 24-hr rainfail, P2 inj__ 3.50
5. Calculated Land slope, s fi/ftf  0.005
5a. Land Elevation For Upper End Of Flow Path 1430.5
5b. Land Elevation For Lower End Of Flow Path 1429.0
6. Compute Tt hrf  0.95 = 0.95
Shallow concentrated flow
Segment ID BC
7. Surface descriplion (Paved or Unpaved) unpaved
8. Flow length, L ft 1000
9. Calculated Watercourse slope, s fiftf  0.005
9a. Land Elevation For Upper End Of Flow Path 1429.0
oh. Land Elevation For Lower End Of Flow Path 1424.0
10. Average velocity, V (Figure 3-1) /s 1.14
11. Tt = L/3600V Compute Tt hr 0.24 = 0.24
Channel Flow
Segment ID CD
12. Cross sectional flow area, a sf| 3486.50
13. Wetted perimeter, Pw il 264.2
14. Hydraulic radius, r = a/Pw Compute r Rl 1312
15. Channel slope, s fi/ft|  0.011
18. Manning's roughness coeff., n 0.030
17 V =1.49(r0.667){s"0.50)/n Compute V ft/s 6.2
18. Flow length, L ft 800
19. Tt = L/3600V Compute Tt hr]  0.036 = 0.04
20. Watershed or subarea Tc or Tt {(add Tt in steps 6,11, and 19) hr 1.23
Use Time Of Concentration = 74 Minutes
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Time of Concentration (Tc) Worksheet

Reference: Urban Hydrology for Small Watersheds
Technical Release 55, Soil Conservation Service
U.S. Department of Agricuiture, June 1986

Project : Gioddard School 2nd Addition By: AKB Date:  9/30/2009
Project No: Checked: Date:
Location : Basin 10B
Circle One: Present | Developed |
Circle One: [_Tc__]Ttthrough subarea
NOTES: Space for as many as two segments per flow type can be used for each worksheet,
Include map, schematic, or description of flow segments.
Sheet flow {Applicable to Tc only)
Segment ID AB |
1. Surface description (Table 3-1) Dense grasses
2. Mannings roughness coeff., n (Table 3-1) 0.24
3. Flow length, L (total L < 300 ft.) -t 300
4. Two-yr 24-hr rainfall, P2 in 3.50
5. Calcuiated Land slope, s #fAt]  0.004
5a. Land Elevation For Upper End Of Flow Path 1429.0
5b. Land Elevation For Lower End Of Flow Path 1427.9
6. Compute Tt hr] 1.08 = 1.08
Shallow concentrated flow
Segment ID BC
7. Surface description {Paved or Unpaved) unpaved
8. Flow length, L ft 600
9. Calculated Watercourse slops, s fft| 0.012
9a. Land Elevation For Upper End Of Flow Path 1427.9
9b. Land Elevation For Lower End Of Flow Path 1421.0
10. Average velocity, V (Figure 3-1) fi/s 1.73
11, Tt = L/3600V Compute Tt hr 0.10 = 0.10
Channel Flow
Segment ID cD
12. Cross sectional flow area, a sf] 346.50
13. Wetted perimeter, Pw ftf] 2642
14. Hydraulic radius, r = a/Pw Compute r fil 1312
15. Channel slope, s ftft] 0.011
16. Manning's roughness coeff., n 0.030
17 V = 1.49{r"0.667)(s0.50)/n Compute V fi/'s 6.2
18, Flow length, L ft 550
19, Tt = L/3600V Compute Tt hrl 0.024 = 0.02
20. Watershed or subarea Tc¢ or Tt (add Tt in steps 6,11, and 19) hr 1.20
Use Time Of Concentration = 72 Minutes
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Time of Concentration {(Tc) Worksheet
Project : Goddard School 2nd Addition By: AKB Date:
Project No: Checked: Date:
Location : Basin 16
Circle One: Developed
[Clrcle One: [_Tc]mtthrough subarea
NOTES: Space for as many as two sagments per flow type can bs used for each worksheet.
include map, schematic, or description of flow segments.
Sheet flow {Applicable to Tc only)
Segment 1D AB |
1. Surface description (Table 3-1) Cultivated, >20% cover
2. Mannings roughness coeff., n (Table 3-1) . 017
3. Flow length, L (total L < 300 ft.) ft 300
4, Two-yr 24-hr rainfall, P2 in 3.50
5. Cealculated Land slope, s ftht]  0.004
5a. Land Elevation For Upper End Of Flow Path 1444.0
5b. Land Elevation For Lower End Of Flow Path 1442.8
6. Compute Tt hrf 079
an;ugw_mnnenmedjm
Segment ID BC
7. Surface description (Paved or Unpaved) unpaved
8. Flow length, L ft 608
9. Calculated Watercourse slope, s fi/fftf 0.010
9a. Land Elevation For Upper End Of Flow Path 1442.8
9b. Land Elevation For Lower End Of Flow Path . 1437.0
10. Average velocity, V (Figure 3-1) ttfs 1.58
11. Tt = L/3600V Compute Tt hr] 011
Channel Flow
Segment ID
12. Cross sectional flow area, a sf
13. Wetted perimeter, Pw ft
14. Hydraulic radius, r = a/Pw Compute r ft
15, Channel slope, s /At
16. Manning's roughness coeff., n
17 V =1.49(r"0.667)(s"0.50)/n Compute V ftfs
18. Flow length, L ft
19, Tt = L/3600V Compute Tt hr
20. Watershed or subarea Tc or Tt (add Tt in steps 6,11, and 19)
Use Time Of Concentration = 54 Minutes
Reference: Urban Hydrology for Small Watersheds
Technical Release 55, Soil Conservation Service
U.S. Department of Agriculture, June 1986
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Runoff Curve Numbers and Runoff Worksheet

Goddard Schoal 2nd Addition
Basin 4

AKB
10/05/09

Present Developed

Runoff Curve Number

0over Description

cover typ_e, treatment and

EN percent impervious,
unconnectedfconnecte_d _impgrvio

Open space, good' condition

Technical Release 55, Soii Conservation Service
U.S. Department of Agriculture, June 1986

74 9.13 675.51

Cc Roads, pavement, roofs
98 0.74 72.31

Cc Pond
100 1.66 165.84
11.52 913.7
|CN (welighted) = total product/total area Use CN = 79
Reference: Urban Hydrology for Small Watersheds
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Runoff Curve Numbers and Runoff Worksheet

Project : Goddard School 2nd Addition
Project No. :

Location : Basin 5

By : AKB

Date : 09/30/09

Select one: Present Developed

______ 7 arearatie)
C Open space, good condition
74 1.86 137.82
C Roads, pavement, roofs
93 0.23 22.22
2.09 160.0
CN (weighted) = total product/total area Use CN = 77|

Reference: Urban Hydrology for Small Watersheds

U.S. Department of Agriculture, June 1986

Technical Release 55, Soil Conservation Service
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Runoff Curve Numbers and Runoff Worksheet

Project : Goddard School 2nd Addition
Project No, :

Locatlon : Basin 9

By : AKB

Date : 09/30/09

Select one; Present Developed

Runoff Curve Number

Open =spacez, good condition

74 1.67 123.58
1.67 123.6
CN {weighted) = total product/total area UseCN = 74

Reference: Urban Hydrology for Small Watersheds

U.S. Department of Agriculture, June 1986

Technical Release 55, Soil Conservation Service
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Runoff Curve Numbers and Runoff Worksheet

Project : Goddard School 2nd Addition
Project No. :

Location : Basin 10A

By : AKB

Date : 09/30/09

Select one: Present Developed

| C - ' Open épace, good condition
74 28.39 2100.86
C
28.39 2100.9
CN (weighted) = total product/total area Use CN = 74

Reference: Urban Hydrology for Small Watersheds

U.S. Depariment of Agriculture, June 1986

Technical Release 55, Soil Conservation Service
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Runoff Curve Numbers and Runoff Worksheet

Project : Goddard School 2nd Addition
Project No, :

Location : Basin 10B

By : AKB

Date : 09/30/09

Select one: Present Developed

Runoff Curve Number

Technical Release 55, Soil Conservation Service

U.S. Department of Agriculture, June 1986

area ratio)
Open space, good condition
74 12.45 921.30
C
12.45 921.3
CN (weighted) = total product/total area Use CN = 74
Reference: Urban Hydrology for Small Watersheds




Runoff Curve Numbers and Runoff Worksheet

Reference:

Project Goddard School 2nd Addition
Project No.,
Location Basin 16
By AKB
Date 09/30/09
Select one: Present Developed
T T ’
unconnected/connected impe
- aremratioy
Pasture, grassland, range
Good condition 74 1.18 87.25
1.18 87.2
|cN (weighted) = total product/total area Use CN ={ 74

Urban Hydrology for Smali Watersheds
Technical Release 55, Soil Conservation Service
U.S. Department of Agriculture, June 1986
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