STORMWATER MANAGEMENT
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APPENDIX B

STORMWATER MANAGEMENT AND BMP CALCULATION COEFFICIENTS
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STORMWATER MANAGEMENT

APPENDIX NO. B-1

RUNOFF COEFFICIENTS “C” FOR RATIONAL FORMULA

TABLE 5.2

Runoff Coefficients for the Rational Equation*

LAND USE A Soils! B Soilst C Soilst D Soils?

<2% 2-6% >6% <2% 2-6% >6% <2% 2-6% >6% <2% 2-6% >6%
Cultivated 0.08 0.13 0.16 0.11 0.15 0.21 0.14 0.19 0.26 0.18 0.23 0.31
land
Pasture 0.12 0.20 0.30 0.18 0.28 0.37 0.24 0.34 0.44 0.30 0.40 0.50
Meadow 0.10 0.16 0.25 0.14 0.22 0.30 0.20 0.28 0.36 0.24 0.30 0.40
Forest 0.05 0.08 0.11 0.08 0.11 0.14 0.10 0.13 0.16 0.12 0.16 0.20
Residential 0.25 0.28 0.31 0.27 0.30 0.35 0.30 0.33 0.38 0.33 0.36 0.42
lot size 1/8
acre
Residential 0.22 0.26 0.29 0.24 0.29 0.33 0.27 0.31 0.36 0.30 0.34 0.40
lot size 1/4
acre
Residential 0.19 0.23 0.26 0.22 0.26 0.30 0.25 0.29 0.34 0.28 0.32 0.39
lot size 1/3
acre
Residential 0.16 0.20 0.24 0.19 0.23 0.28 0.22 0.27 0.32 0.26 0.30 0.37
lot size 1/2
acre
Residential 0.14 0.19 0.22 0.17 0.21 0.26 0.20 0.25 0.31 0.24 0.29 0.35
lot size 1
acre
Industrial 0.67 0.68 0.68 0.68 0.68 0.69 0.68 0.68 0.69 0.69 0.69 0.70
Commercial 0.71 0.71 0.72 0.71 0.72 0.72 0.72 0.72 0.72 0.72 0.72 0.72
Streets 0.70 0.71 0.72 0.71 0.72 0.74 0.72 0.73 0.76 0.73 0.75 0.78
Open Space 0.05 0.10 0.14 0.08 0.13 0.19 0.12 0.17 0.24 0.15 0.21 0.28
Parking 0.85 0.86 0.87 0.85 0.86 0.87 0.85 0.86 0.87 0.85 0.86 0.87
Construction 0.30 0.35 .040 0.35 .040 0.45 0.40 0.45 0.50 0.50 0.55 0.60
Sites - Bare
packed soil,
smooth
Construction .020 0.25 0.30 0.25 0.30 0.35 0.30 0.35 0.40 0.40 0.45 0.50
Sites - Bare
packed soil,
rough
*  Runoff Coefficients for storm recurrence intervals less than 25 years
Adapted from McCuen, R.H., Hydrologic Analysis and Design (2004)

1. According to the USDA NRCS Hydrologic Soils Classification System
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STORMWATER MANAGEMENT

APPENDIX NO. B-2

RUNOFF CURVE NUMBERS “CN” FOR SCS METHOD*

Runoff Curve Numbers “CN” for SCS Method

Soil Group A B C D
Slope | 0-2% 2-6% 6%+ | 0-2% 26% 6%+ | 02% 2-6% 6%+ | 0-2% 26% 6%+
Land Use
Cultivated Land
winter conditions 48 60 75 62 73 82 68 78 90 77 88 95
summer conditions 35 51 58 48 55 65 57 65 73 64 69 79
Fallowed Fields 45 54 65 56 63 73 64 74 81 69 77 87
poor conditions 30 44 48 43 48 55 48 54 63 56 60 68
good conditions 30 40 43 42 46 50 45 50 53 50 56 61
Forest/Woodland
Grass Areas 35 51 53 48 54 63 56 59 73 62 63 79
good conditions 45 53 58 52 55 65 60 63 75 65 69 82
average conditions 48 55 67 56 67 77 66 74 85 73 81 90
poor conditions 96 97 98 96 97 98 96 97 98 96 97 98
Impervious Areas
Weighted Residential
Lot size 1/8 acre 71 75 78 74 76 82 78 80 87 81 83 90
Lot size 1/4 acre 62 67 71 66 69 76 67 69 76 75 78 88
Lot size 1/3 acre 59 65 69 64 66 74 65 66 75 74 77 87
Lot size 1/2 acre 57 63 68 62 64 73 63 65 73 72 76 86
Lot size 1 acre 55 62 67 61 63 72 61 64 72 71 75 85
17 Attachment 2:5 12/19/2013







STORMWATER MANAGEMENT

APPENDIX NO. B-3

NOAA Atlas 14, Volume 2, Version 3
Location name: Pequea, Pennsylvania, US*
Coordinates: 39.8957, -76.3157 £
Elevation: 454 ft* b
source Google Maps

POINT PRECIPITATION FREQUENCY ESTIMATES
G.M., Bonnin, D. Martin, B. Lin, T. Parzybok, M. Yekta, and D. Riley
NOAA, National Weather Service, Silver Spring, Maryland

PF tabular

PDS-based point precipitation frequency estimates with 80% confidence intervals (in inches/hour)’
Average recurrence interval (years)

|Duratio
1 2 6 10 25 50 100 200 500 1000
S-rin 3.68 4,561 5.45 6.05 6.7T T.28 T.T6 B.22 B.Té 9.14
[ AR-4 XT) 1 2=5 20% (4 BE-E15) Hﬁﬁ—&?ﬂr (&.00-7.80) {8.43-8 18] (8.83-8.70) 7.18-8.2 {I’Iﬂ—ﬂj!] {700 |U.5ﬁ
10-min 3.10 3.68 4.38 4.84 523 580 6AT [2-F] 6.82 7.2
(276-248) [| (3.28-4.15 || (3.69-4.80 || (430-543) || (4o.76-6.05) || (5.92-5.600 || (5.42-8.81) || (5.88-7.31) § 81-7.77) || (6.22-8.09)
18min 2.58 3.08 .68 4.08 4.56 489 520 548 581 6.03
{2.30-2.00) || (278-3.40) || (3.20-4.14) || (3.62-4.58) || (4.04-5.11) || (4.32-5.48) || (4.57-583) [| 4.70-6.15) || (E.04-B52) || (5.20-6.78)
40-min 177 213 2.61 286 358 368 398 437 4.62 4.88
(1.58-109) [| (100-2.e0 || (2.53-254 || @e3-222 || (200-3.79) [| (3.35-4.93) || (3.50-4.48) || 3.78-4.79) [| (4.01-51m || (4.21-5.4m
§0-min 1.10 1.34 1.68 182 2.26 2.50 .74 2.89 332 3.56
(o:gas-1.24! || (48154 || (140-1.88 || 01.71-2.98) || (1.98-252) || 2.20-2.80) || (241-3.07) || me2-338) || (288-372) || (.07-400)
2hr 0.668 0.800 1.01 118 1.41 1.60 180 2.0 .30 2.83
08800, T36H|(0.716-0.808) 1 {0.904—1.13) | (1.05-1.32 || (1.26-1.57) | (1.41-1.78) || (1.58-2.000 || (1.75-2.24) || (1.38-2.56) || (£168-2.83)
1.02 1.18 1.30 145 1.67 1.83
{0.908-1.74) || (1.09-1.28) || (1.05-9.48) [l (1.27-1.61) |} (1.44-188 || (1.57-2.04)
B-hr 0.833 a4 1.10 1.43
[10.731-0.821)]| (0.818-1.04) |{ (0.942-1.21) || £1.04-1.38)
o ' 0713
12 [ 0 e
2d-hr 0104 u 0122 IHBE ﬂ 229 0.288
(0.083-0110}{{0.112-0.134) l:l 183-0.202)||10. 208-0. 2480 241-0.28) 0.277-0.338)| 0.31¢
Il.l.‘lﬂ- 0.070 u.1na 0.129 ¥
2y [ o & R 92 o2
3-day 0.081 u 122 o.m n 166
EI.DEH IIJ-U.EIHE 1) ﬂﬂ 04319 tﬂ 125-00150) |0 ‘HE 0.1TE)||0.163-0,202)

0.087
0.087-0.104] ﬂﬂiBwﬂﬂii

H'.DSZ I
A-duy (0,030 -0,038) J{0, 086 -0, 042}

0.0 "ﬂ DT, EU Q83~0.07 {0074 ~0. 080} |
D060 0.067T
! lio.058-0,072)
0.037
X 0.011-0.012) [(0.034-0,038)
ﬂ DI?

D-D‘ISI
0.014 01 :
fosie oo

0012

| Pracipatatian fratuency (PF) estimales in this lable are based on frequency analysis of partial duretion serles [POS).

Murnbars in parenihes|s ere FF esimeles &t lower and upper hounds of the 8% confidance inteval. Tha probebllity that predpitation fragiancy estmatas (for 8
piven dursilon and average recurrance inlerval) will be grester han the upper bound (or less than the lower tound) is 5%. Eslimates al upper bounds ere no
chacked sgainst probable masimum precl s (PMIP) eslmales and may be higher than currently valid PMP values.

Please rale” 1o MOAS Atlga 14 document for mare infarmalion

Back ip Top
PF graphical
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STORMWATER MANAGEMENT

APPENDIX NO. B-4

NOMOGRAPH FOR DETERMINING SHEET FLOW

(for use with the Rational Method)
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STORMWATER MANAGEMENT

APPENDIX NO. B-5

Worksheet #1: Time of concentration (Tc) or travel time (Tt)

Project

By

Date

Location

Circle One: Present  Developed
Circle One: Tc Tt  through subarea

NOTES:

Checked

Date

Include a map, schematic or description of flow segments.

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

Sheet Flow (Applicable to Tc Only) Segment ID
1. Surface description (Table 3-1)
2. Manning’s roughness coefficient, n (Ta-
ble 3-1)
3. Flow length, L (total L <** 150 feet) ft
4. Two-year 24-hour rainfall, P2 in
5. Land slope, s ft/ft
6. T, - 0.007 {nL)%® Compute Tt hr .
7,05 x 594
Shallow Concentrated Flow Segment ID
7. Surface description (paved or unpaved)
8. Flow Length, L ft
9. Watercourse slope, s ft/ft
10. Average velocity, V (Figure 3-1) ft/s
11. Ti= 35:;_) Compute Tt hr .
Channel Flow Segment ID
12. Cross sectional flow area, a ft2
13. Wetted perimeter, Pw ft
14. Hydraulic radius, = 2 Compute r ft
Pw
15. Channel slope, s ft/ft
16. Manning’s roughness coefficient, n
17. y . 149x raxsin Compute V ft/s
n
18. Flow Length, L ft
19. Te=gke Compute Tt hr N
20. Watershed or subarea T. or Tt (add T; in steps 6, 11 and 19) hr

%k

Table 3-1 per latest TR-55, Urban Hydrology for Small Watersheds

150’ sheet flow length per latest TR-55 revision
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STORMWATER MANAGEMENT

APPENDIX NO. B-6

AVERAGE VELOCITIES FOR ESTIMATING TRAVEL TIME FOR
SHALLOW CONCENTRATED FLOW
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Figure 3-1. — Average velocities for estimating travel time for shallow concentrated flow.

(210-V1-TR-55, Second Ed., June 1986)
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