Appendix O: Trail Creek Flow Study
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Trail Creek Watershed Study
June 2006
IN20040385

Watershed Land Use Types and the Corresponding Cover Type Assumptions for Curve Number Calculations

Developed Agriculture Pasture/Grassland

Pasture, grassland, or range with continuous forage for grazing

Developed Agriculture Row Crop

Pasture, grassland, or range with continuous forage for grazing

Developed Non-Vegetated

Urban: Commercial and Business

Developed Urban High Density

Urban: Commercial and Business

Developed Urban Low Density

Residential: 1 acre

Palustrine Forest Deciduous

Wood or Forest Land:

good cover

Palustrine Herbaceous Deciduous

Wood or Forest Land:

good cover

Palustrine Shrubland Deciduous

Meadow

Palustrine Woodland Deciduous

Wood or Forest Land:

good cover

Terrestrial Forest Deciduous

Wood or Forest Land:

good cover

Terrestrial Forest Evergreen

Wood or Forest Land:

good cover

Terrestrial Forest Mixed

Wood or Forest Land:

thin stand

Terrestrial Shrubland Deciduous

Meadow

Terrestrial Woodland Deciduous

Wood or Forest Land:

good cover

Unclassified Cloud/Shadow

Highest % (Wood or Forest for E1)

Water

Dirt
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W2 Curve Number Calculations

Acres of Each Soil Type i Walersfied

Calculations performed June 29-30, 2006 A B C B Mull
Calculations chechkedfedited July 7, 2006 1275.1 839 22715 hd £5 4.51
Acres of Glven Land Use for Egach Soif Type
Land Use Type Acres |%ofwZ]| Afac E iac) C {ac) D iac)
Developed Agriculture Pasture/Grassland 317.356 | 1268% | 16185 119.19 28 83 £.94
Developed Agriculture Row Crop 311.30 | 12.45% | 158.75 116.40 28.25 £.80
Developed Urban Low Density 18.28 0.73% 8.3 £ .66 1.66 040
Palustrine Forest Deciduous 12800 + 5.12% §5.27 48.07 11.63 2.80
Palustrine Herbaceous Deciduous 043 0.38% 4.84 256 085 .21
Terrestrial Forest Deciduous 161808 | 64.71% | 82514 BO7 .55 1465 99 3537
Terrestrial Forest Evergresen 22.80 0.91% 11.63 806 207 (.50
Terrestrial Forest Mixed 226 0.09% 1.15 085 .20 .05
Terrestrial Shrubland Deciduous 42 82 1.71% 21.83 16.08 329 .94
Terrestrial Woodland Deciduous 30.05 1.20% 15.32 11.28 273 (.66
TOTAL 250043 100.00%
Curve Number for Each Land Use
Land Use Type A 2] C [
Developed Agriculiure Pasture/Grassiand 44 63 79 34
Developed Agriculturg Row Crop 44 64 78 a4
Developed Urban Low Densily 51 868 79 Bd
Palustrine Forest Deciduous 25 55 Fid] 77
Falustrine Herbaceous Deaducus 25 85 70 7
Terrestrial Forest Deciduous 25 55 Fie F7
Terrestrial Forest Evergraen 25 a5 70 77
Terrestrial Forest Mixed 4% 66 77 83
Terrestrial Shrubland Deciducus el 58 71 78
Terrestrial Woodland Deciduous 25 55 70 77
| ——— —————————
Curve Number x Acres of Land Use for Each Soif Type
Land Use Type A fac) Biac) < {ac) Diac Sums
Developed Agriculture PasturefGrassland | 7930.77 | 822492 | 227730 | 58270 | 10801538
Dreveloped Agriculture Row Crop 777854 | ROBE 26| 2234 .07 871.51 | 1865039
Developed Urban Low Density 474,59 | 46639 13107 33.53 1105 95
Palustrine Forest Deciduous 1631.81 | 264370 | 813.8% 215.41 5304 87
Palustring Herbaceous Deciduous 12093 | 19592 80.32 15,86 393.13
Terrestrial Forast Deciduous 20628 6133420 57| 10288 55| 272312 | 67061.85
Terrestrial Forest Evergreen 280.70 | 47097 145,00 38.37 04505
Terrestrial Forest Mixed 51,75 55490 1578 4.09 127 51
Terrestrial Shrubland Deciduous Ba504 | 93260 27617 72.99 1936580
Terrestrial Woodiand Deciduous 383.04 | B20.57 101.06 5056 1245 24

Total Sum: 11578622

Total Acres: 2495 92

Compaosite Number: 46.39

Flow Rate {cis) .25
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W3 Curve Number Caloulations

Acres of Each Soil Type wn Walershed

Calculations perarmed Jung 29-30, 2006 A | B C [ D | Null |
Calculations checked/edited July 7. 2006 6806 | 47551 | 402 | 2715 | o032z
Acres of Given Land Use for Each Soif Type
Land Use Type Acres | %ofW2 | Afac) B (ac) Ciac) | D(a)
Developed Agriculture Pasturel/Grassland 139.74 11.42% i Te 54 30 4 5% 310
Ceaveloped Agriculture Row Crop 2B7.38 21.85% 148.71 103 .90 478 593
Developed Urban Low Density 2.12 {1.17% 1.18 &2 Qov 0.0%
Patustrine Forest Deciduous 16.40 1,34% 912 G637 0.54 0.36
Terréstrial Forest Deciduaus 72404 59 17% 402 70 281 35 23749 16 06
Terrestrial Forest Evergreen 19.97 1.63% 11.10 7.76 066 0.44
Terrestrial Forest Mixed 328 0.27% 1.82 1.27 011 207
Terrestrial Shrubtand Decidunus 45 15 369% 25.11 17 54 148 1.00
Terrestnal Woodtand Deciduous 5862 0. 46% 312 218 013 o2
TOTAL | 122363 i 100.00%
Curve Mumber for Each Land Use
Lard Use Type | A B C | D i
Developed Agriculiure Pasture/Grassland 49 69 79 34
Developed Agriculture Row Crop 49 59 73 B4
Developed Urban Low Density 51 &8 79 a4
Falustrine Forest Deciduous 25 &5 FiLt 77
Terrestrial Forest Decidupous 25 &5 ] 77
Terrestrial Forest Evergreen 25 55 70 77
Terrestrial Forest Mixed 45 66 ¥7 B3
Terrestnal Shrubland Deciduous 30 58 71 78
Terrestrial Woodland Decidusus 25 55 70 7
Curve Number x Acres of Land Use for Each Soil Type
Land Use Type I A{ac) | Bfag C {ac) D (ag) Sums
Developed Agriculture Fasture/Grassland 3808 45 | 3T46.8F | 36267 260,44 ] 3173.43
Developed Agriculiure Row Crap 728699 | 7169.17 69393 498,32 | 15648 41
Developed Urban Low Density 60.10 55.99 5.50 3.95 125 .54
Palustrine Forest Decidunus 228.01 350,46 37.71 28 .01 E44.19
Terrestrial Forest Decidusus 10067 .54 | 15474 40| 166500 | 123685 | 28443 85
Terrestrial Forest Evergreen 27761 42670 45 91 3411 784 33
Terrestrial Forest Mixed 82.06 84.00 229 6.04 180.48
Terrestrial Shrubland Decidusus 75332 1017.54 05 30 78,13 1954 25
Tearrestrial Woeadland Deciduous 7810 120.04 12.92 9,60 220,64
| ————
Total Sum: 55180.19
Tatal Acres; 123347
Compaosite Number: 45 .92
Flow Ratse: 019
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Sail Type Acreages for Watershed E1
Jung 23 & 29, 2006

Map Symbol | Total Acres Type Acres
Ad 165 91 A
BtA 84363 A
ChB 384 20 A
Ch 34821 A
ChD 242 61 A
Ho 7861 A
Mm 180.28 A 274243
MF 215948 A,
Qal 166.55 A
DakE 748 A
Pa 2521 A
TyA 76 20 A
Br 78 35 Z]
Ck 38 2]
Ed 10.65 B
Fh 187 11 B
Gf 155 08 B
HaA 17 68 B
Hk 300.82 B
Md 18320 B
Mp §9.72 =
Ve 1297.80 2]
Qu 105,83 B
RIA 793 B
RIB2 226504 B 361990
RICZ2 125.91 B
RID2 £3.63 E
Sh 124 &7 E
Seh 252 62 B
SoB 8022 B
So 550 B
Tch 10.490 B
TcB 12677 B
T2 95,09 B
TcD2 105 93 B
WWa 248 B
BzA 841 .62 C
MrB2 71.25 C
Mri2 1.28 C
WMrD2 990 C
Pea 229 51 C 1309.01
S5a 98 44 C
We 7.55 o
Wh 43,82 [
Ccd 47 28 ]
Hh 55.03 ] 182 28
Hm 75.93 o
Ua 2373 Mull
v 1031 MHull 34.04
TARY BB TAA7 68
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Soil Type Acreages for Watershed E2
June 23 & 29, 2006

I Map Symbol | Total Acres| Type | Acres
Ad LT A
Bt 1129 44 A
ChB 81567 A
ChC 67268 A
ChiDd 271.73 A
Ho 7883 A
Mm 197758 & 425963
MNf 241,30 A
Cal 196.08 A
OaE 7.46 A
Pa 2512 A
TyA 405 80 A
————————,
Br 81.87 B
CK 4.24 B
&d 1065 B
Fh 208,34 8
Gf 162,12 =)
HaA 27.91 B
Hk 0315 B
Md 182.50 B
Mp 6972 B
Vix 1464 26 B
Ph 4.21 B
U 108.73 8
RiA 783 B 4505 23
RIB2 27071 B
RIC2 147.30 B
RID2 B394 B
Sh 124.57 2]
SeA 455 04 B
SeB 140 86 B
So 550 (5]
TcA 6025 B
TcB 172.94 B
TcCZ 226.61 B
Teb2 105,93 B
Wa 4.34 B
BaA 982.55 G
MrB2 g7 65 C
MHC2 2775 C
MrD2 2334 <
Pe 232 40 < 1518.20
Sa G862 C
We 7.58 C
WWh 48.30 i
cd =0.38 0
Hh 67 .96 O 213 37
Hm 89504 (1]
Ua 30.03 ull
W 10.36 I A
10536 82 10536 82
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Soil Type Acreages for Watershed E3

June 23 & 29, 2006

l Mag SEmhaI !Total Acres| Type | Acres
Ad 720 82 A

BiA 1370.45 A

ChE 1035.41 A

ChC A10.64 A

ChD 267 21 A

Ho 75.8B0 A

Mm 575.45 A 318629
NE 244 41 A

Gat 375,30 A

OaE 7 46 2

Pa 2518 2

TyA 20213 A

Br 92 91 B

Ck 4.04 B

Ed 1065 B

Fh 305,47 B

Gl 17147 B

HaA 27 68 B

HKk 30277 B

Md 182 87 B

Mp 972 B

Mx 1504 37 B

Ph 221 B

Qu 105.79 B

RIA 351 B 498859
RIB2 773,46 B

RIC2 147 31 B

RID2 6026 B

Sh 124 57 B

SeA 586.99 B

5B 260 67 B

Sa 14.93 B

TcA 6005 B

Tob 166 27 B

TeC2 27263 B

TeDZ 105,94 B

Wa 4,35 B

BaA 1097 05 C

MrB2 12027 C

Mri2 3445 C

MrD2 2057 c

Fe 747 04 C 1696.77
Sa 98 50 C

We 1404 C

Wh 6185 C

[Cd 60,05 D

Hh 68.05 3 287 33
Hm 158 43 D

Ua 142 30 Ul

W 29.00 Nui 171.40
= 12330 38 12330 38
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soil Type Acreages for Watershed W
June 23 & 202008

Map Synthel | Total Acres|  Type Acres

Ad 255 62 A

BtA 48,80 A

Che 422 84 A

ChC 285 50 A 1119 78

ChD PrY A

Mm 50.18 A

TyA 783 A

Br 318.53 B

Ed 63.04 B

Fh 163 561 B

Gf 367 31 B

Hah 176,33 B

Hi 476.72 B

Md 7627 B

Mx 7574 B

Ph 66,25 B

RIA 7 46 B

RIBZ 204.03 B

RIC? 75520 B

RID2 255,88 E 5541.20

RIF 11.16 B

Sb 26081 B

SeA 320 B

SeB T11.00 B

So 0.596 B

TeA 137.07 B

TeB 808,31 B

TeC2 67132 B

Teh2 39521 B

ToF 16.02 B

Wa 31.92 B

Bah 1568 25 C

Mrez2 46.03 C

MrG2 14.02 c

ND2 11.33 C 201324

Pe 26273 C

We 502 C

Wh 101.86 C

Hh 240 25 D

Hm 7563 5 320.18

[Ua 99.19 Nul —

W 28.91 Nl 128.10
9122.50 G122 50
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Soil Type Acreages for Watershed W2

June 23 & 29, 2005

Mag Symho! Total Acres% nge i Acres l

Ad 5472 A

BtA ¥2.54 A

Ch8 540,58 &

ChC 361.13 A 127510

ChD 13423 A

Mm 3.94 A

TyA 101,86 A

Br 18.62 B

Ck 54.97 B

Fh 44,445 B

Gf 33.65 B

Hah, 8.03 B

Hk 640 =]

Mix 25 45 B

RIA 0.02 B

RiB2 08,88 B

RIC2 10137 B

RID2 3652 B 939.00

RIF 84 .02 B

Seh 4 99 B

SeB 35.06 8

TeA 3.52 B

TcB 142,75 B

TcC2 126.07 B

TcD2 F0ED 5]

TecF 15.89 B

LLE] 24.71 B

BaA 26.61 o

MrB2 123,18 o

MrC2 41,87 [ 227 15

Pe 16.12 C

Wh 19.57 C

Hh 437 ]

Hm 39.85 D 54.65

Ua 4.57
2500.41 2500.41
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Soil Type Acreages for Watershed W3
June 23 & 28 2008

Mz Symbal | Total Acres Type Acres
ELA 23.06 A
.hB 28412 iy
Che 26681 A
ChD B4 54 A 68060
Mm 714 A,
T!A G4 .03 A
Er 4292 B
Ck aN.76 B
Fh 2673 5
f 11,87 E
Hah 13.09 E
Hk 12 68 E
Mx 7.08 B
RIB2 £7.45 B
RICZ 7336 [ 47551
RIDE 15.20 [
Seh 2.14 E
SeB 19.33 E
TeB 58.37 E
TeC2 41 66 E
TcD2 2635 B
Tr 573 B
Bah 13.26 -
MrE2 .64 E
MrC2 14 49 o 40.20
Pe 173 [
Wh 1.07 C
Hh 1.10 O
Bm 26.05 5 2715
T
122367 122367
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Soil Type Acreages for Watershed W1
June 23 & 29 2006

Map Symbo! | Total Acres| Type | Acres
Ad 28817 A
BtA 221012 A,
ChB 2676 02 A
ChC 1842 73 A
ChD B5G1 95 A
Ha 82 6A A
Mm 277.58 & 10235 83
MNf 271.21 B
Qal 7ad 47 A
0OaE 746 A
Pa 2517 A
TyA 811 .54 A
Br 1162 11 B
CX 130 83 B
Ed 7l 69 B
Fh 802 45 B
Gf 627 14 B
HaA 247.61 B
Hk 799.03 B
Md 258,90 B
Mp 5372 B
Mx 1919 11 B
Fh 7047 B
Qu 105865 B
RIA 16.97 B
RrRIB2 754 33 B
RIG2 578 50 B 12941.01
RiD2 JF7 BE B
RIF 94 75 B
Sh 387 18 B
Sed 674 97 B
SeB 48610 E
So 42 49 B
TeA 200 84 B
TeB 122630 B
T2 1124 .66 B
Tchx2 508 67 B
TcF 3207 (=)
Tr T3 B
Wa 60 39 B
Baf A567.18 -
Mr2 322,06 C
MrC2 104 85 C
MrD2 40 90 C
Pe 582.00 g 9389
Sa 28 65 [
We 22 06 <
Wh 195 87 [
Cd 6327 D
Hh 361,48 O 798.490
Hm 37514 ]

Map Symbol | Total Acres| Type Acrg
Lla 342.08 Mull
ol 8.3z Muil 47060
VY 114.18 Mull

29383 97 2938397
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Soil Type Acreages for Watershed M2

June 23 & 22 2006

Map Symbol | Total Acres| Type | Acres
Ad 58776 A
BtA 2755 88 A
ChE 267503 A
ChC 1842 18 A
ChD 561.52 A
Ho 8298 A
Mm 277 39 A 1135309
Nf 441 69 A
Ozl 1177.68 A
Qak L) A
Pa 2513 A
TyA 918 .47 A
Br 1243.97 B
Ck 136083 B
Ed 73.60 B
Fh 1119.18 B
of £44.94 E
HaA 258,50 B
Hk 807 12 B
Md 26015 B
Mp £0.77 ]
Mx 226094 B
Ph 7047 B
Qu 105 64 B
RIA 16.81 B
RiB82 755 .46 B
RIC2 280.82 B 14478.22
RID2 377.3% B
RIF 84 50 B
Sh 408.74 B
SeA 1218.74 =
5eB 506,93 B
S0 114 20 B
TcA 201.12 8
TcB 1227.30 B
TcC2 1126142 B
T2 599,11 B
TcF F32.10 B
Tr 5.73 B
Wa 62.890 B
BaA 4556.64 C
MrB2 35539 &
MrC2 109 24 C
MrD2 40,90 C
Pe 576.02 c_ | el
Sa 45512 C
We 22 06 C
=Wh 196 45 g
Cd 120.55 o
Hh 367 26 C 886,84
Hm 20003 ]

Map Symbol | Total Acres|  Type Acres
Lla 512 85 MUl
UoC 700.08 Mull
Lv g23.06 Mull 1984.22
W 14823 Mull

35116 30 35116.30

Appendix Page 132 of 313




Soil Type Acreages for Watershed M3
June 23 & 29 2008

[ Map Symbol [ Total Acres| Type [ Acres
Ad 59810 A
BtA 202314 A
ChB 2674.40 A
ChG 1341.55 A
ChD 551 48 A
Ho 82.54 A
Moz 37433 A 12100.21
Nf h13.44 A
DaC 158007 A
DakE 746 A
Pa 2518 A
T:A O18.47 A
Br 1244 00 B
Ck 130,83 8
Ed T35S B
Fh 1208 .19 B
Gf 549 490 B
HaA 25844 5]
Hk B0& 21 B
Mo 258 50 B
Mp 5372 B
Mx 2414 49 8
Fh T0.47 B
Qu 105 .94 B
Rl4 16 87 B
RIB2 7hh 87 B
RIC2Z 58015 B 14932.42
RID2Z 381.77 B
RIF 94 54 B
&h 408,54 B
Seh 137115 B
5eB 663,34 B
So 11711 B
TehA 20070 B
TcB 122614 B
Tcl2 112324 B
TeD2 5588 29 B
TcF 3209 B
Tr 573 B
Wa 63,42 B
Bah 4558 01 C
MrB2 36536 C
Mri2 109 46 G
MrD2 4090 C
Pe G083 C 647292
Sa 452,14 C
WWe 50 658 G
Wh 1895 54 o
Cd 154 83 D
Hh 36716 ] 91321
Hm 391,22 ]

Map Symbaol | Total Acres| Type Acres
Du 2364 mMull
Ua 52348 Mull
Uol 82100 Mull 2201 82
Uy BE9.97 Mull
W 163 233 Mull

JEG20 68 JGE2MER
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Soil Type Acreages for Watershed k4

June 23 & 29, 2006

Map Symbol | Total Acres| Tyn Acres
Ad 597 99 A
BtA 20922 B5 A
ChB 2674 Bd A
Chi 1341 64 A
ChD 567 40 A
Ho 52 64 A
Mm 37422 A 12162.98
Nf 512 8D A
Dat 1643.28 A
CaE 746 A
Pa 2527 A
TyA G18.47 A
Br 1243 68 B
Ck 130 83 B
Ed 7368 B
Fh 1219.91 B
Gf 649 09 B
Hah 258 35 B
Hk a0s.22 B
M 260.48 B
Mp 63,72 B
Mx 241275 B
Ph 70.47 B
Qu 105.75 B
RIA 16.00 B
RIB2 75477 B
RICZ 58102 B 14943.69
RID2 361 44 B
RIF FIEE B
Sh 408 32 B
Seh 1371.93 B
SeB 663.35 B
S50 117.11 B
TeA 20058 B
T¢B 1225 89 B
TeCZ 112407 B
TcD2 597 08 B
TcF 32.06 2]
Tr 573 B
Wa §3.41 z]
BaA 4558 85 C
MrB2 364 20 C
Mrc2 109,38 C
MrD2 40.80 C
Fe 680.68 C 6478.04
Sa 452 05 C
We 6575 G
Wh 196,14 C
cd 154 87 D
Hh 367 55 D 913.2¢
Hm 390 87 D

Map Symbol | Total Acres|  Type Acres
Du J5.54 Mull
Ua 549.31 Hull
Uol HE4.34 Mull 228801
Uy 670.42 Null
W 16839 Null

6786 00 36786 00
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Sonl Type Acreages for Watershed M5

June 23 2 29 2008

Map Symbol | Total Acres| Type | Acres |
Ad EGB.16 iy
EtA 2592231 A
ChB 2674 24 £
ChC 1842 26 it
ChD 561.50 A
Heo 32 88 A
Nm 374 02 A 12179.95
Nf 513.10 A
Qac 1660.38 £
DakE T.468 A
Pa 25.21 A
TyA 918.47 A
Br 1244 20 B
CE 130.83 B
Ed T3.80 B
Fh 1252 36 [
{=f 65028 B
HaA 258 26 E
H% 80813 B
Ml 260.00 B
Mp 69,77 B
Max 241401 B
Ph 70.47 B
Clu 105.80 B
RiA 17 04 B
RIB2 75508 B
RICZ 579 91 g ] 49779
RID2 381.86 B
RIF g4 87 B
Shb 408.51 E
Seh 1371.38 B
SeB 653,40 B
S5a 11711 B
TecA 200.36 B
TcB 1226.08 B
TcC?2 1124 27 B
TeD2 558.48 B
TeF 31.97 B
Tr 573 B
Wa 53.41 B
BzA 4558.28 C
NirB2 364.70 C
MrC2 109 .30 c
MrD2 40.490 =
Pe £80.30 c | o487
Sa 452 83 C
Weo 6575 C
Wh 19623 [
Cd 154.52 D
Hh 38711 (] 91300
Hm 20108 D

Map Symboi | Total Acres | Type | Acres
Du 44 28 Mull
Lla 565,63 MNull
Ua 1062 88 Muill 252604
Uy §7%.00 Muil
W 174 26 Null

37074 35 IT0T4.35
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Soil Type Avreages for Watershed Me
June 23 & 29, 2008

Map Symbol | Total Acres| Type | Acres

Ad 28778 A

Bta 2922 33 A

ChE 2674 58 A

Chis 1842.23 A

hD 561 54 A

Ho B2 45 A

M 37418 A 12188 18
M 512,98 A

Dac 1650.45 A

Qat 14.97 A

Pa 2522 A

TyA 318 48 A

Br 124393 B

Ck 130.83 B

Ed 7369 B

Fh 1286.99 B8

(5f 545 41 =}

HEk 807 &7 E

i e} 259.37 B

Mp B9.72 B

Il 2413.61 8

Fh 7047 B

Qu 105 81 E

RIBZ 75524 =

RIC2 580.36 B

RID2 A82 38 B

RIF 95.01 B 15012.27
Fla 16 .88 E

Sh 408.71 B

SehA 1371.14 B

SeB B62.93 B

S0 11711 B

TeB 122626 E

Tel2 124,50 5]

TeD? 598 &7 B

Tch 20062 B

TeF 31.97 B

Tr 573 5]

Wia 6333 E

HaA 258,41 B

e —

BaA 4556 57 o

MrB2 365.29 o

mMr(c2 105.54 C

harD2 40.90 C

Ps G80.00 C 647680
Sa 462,37 o

We 85 75 =

Wh 196 28 O

| —————————— ——

Map Symbaol | Total Acres |  Type Acres
Cd 154.90 o
Hh 366 88 D 912 .86
Hm 381 09 D
= |
Du 4528 Mull
Ua 26513 Nult
Ul 1686.75 Null 3308 40
Uy 81920 Bull
W 152 04 Mull
——
3789852 37898 57
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Figure 2.2.2

Intensity - Duration - Frequency Relationship for Indianapohis by IDF Equatien
(adapted from Purdue et al., 1992)

2.2.5 Chen's Method

The coefficients and exponents in Table 2.2.3 are not available for all locations of interest to
a drainage engineer. n such cases the rainfail ntensity-duration-frequency data for a site will
have 1o be estimated. An accurate method to generate this intensity-duration-frequency
information has been developed by Chen (FHWA, 1976). This method has been shown to
be valid across the United States. Maps showing rainfzil depth curves across the entire
continental Upited States are located at the end of Appendix A. Figures 2.2.4 through 2.2.6
enable rainfall depths in Indiana to be determined for Chen’s method. The procedure 1s as
follows:

1. From the rainfall atiases in Figures 2.2.4-2.2.6, estimate the foilowing:
a. The 10-year, 1-hour rainfall depth, p,'"
b. The 10-year, 24-hour rainfal] depth, p,,"
¢. The 100-year, I-hour rainfall depth, p,'™

2. Compute the following parameters:
a. (p,}/ (2" '
b X = /i (p

HERPICC Stormwater Drainage Manual - Revised July 1994 Chapter 2 - 23
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3. Estimate a,, 47, and p” from Figure 2.2.3.

4. Determine the intensity corresponding to the 10-year, 1-hr rainfall depih,_ i, ", which
ts equal o p, '

3. Calculate the parameter a’, where a’ is defined below:
a’ = a, i log(lofz-x piX-1l

where T, is the recurrence interval in years.

6. Dretermine the rainfall intensity-duration-frequency formula:

!
it = 2 . {inches/hour) (2.2.14)
(60t + d') 7

!
i o= 2222 (om/hp) (2.2.15)
{60t + 4N

where the time, t, has units of hours and the intensity is i,

HERPICC Stormwater Dramage Manual - Revised July 1994 Chapter2- 24
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HERFICC Stormwater Draina.c Manual - Fevised July 19%5

Tabie 3.3.3

Runoff Curve Mumbers for Urban Areas (3C3, 198/)

Cover Type apd
Hydrologie Condition

Curve Numbers for
Hydrologic Soil Group

A B C D
Urdeveloped Areas
Cultivated Land
Without conservation treatment 72 81 88 2
Wilh conservation treslment 62 Tl 78 g8l
Fasture or range land )
Poor condition &8 19 86 BS
Gaood condition 39 &1 74 80
Meadow
Good eondition 30 58 T T8
Wood or forest land
Thin siang, poer cover, no mulch 45 &6 b g3
Good cover 25 53 10 17
Fully developed urban @ras (with extablished vegetation)
Cpen space (lawns, parks, goll courses, cemeteries)
Poor condition (grass cover = 50%) 68 79 36 a9
Fair condition {grass cover 50% to 75%) 45 (3 79 B4
Good condition {grass cover > 75%) 39 6] 74 8O
Impervious areas:
Paved parking lots, roofs, doveways, eic
{excluding right-of-way} 98 o8 o8 98
Streets and roads
Paved curb and storm sewers (excluding
night-af-way} 98 58 o3 o3
Gravel T4 85 89 gi
Dt 12 EZ B7 g9
Uirhen Dhstncts
Commercial and businsss {B3% impervious} 89 g2 94 95
Industrial (72% impervious) Bl 38 | 93
Hesidential
i/8 acre or less, wownhouses  (65% impervious) 77 B85 a 92
1/4 zcre {38% impervious) 61 75 B3 87
173 nore {30%% impervious) 57 72 81 Bé
1/2 acre {25% impervious} 54 70 80 B
i acre {20% impervious) 51 &8 79 B4
2 aere 46 &5 7 82
Developing Urban 4 rear
Newly graded areas {no vegetation) 77 85 91 94
oF Drainage Manual—Rovi 0 Chapter 3 - 19
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Table 3.3.4
Runaff Curve Mumbers for Agricultural Lands (SC3, 1926)

Cover Type and Corve NMumbers for
Hydrologie Condition Hydrologte Soi] Group
A E c D

Pasture, grassland, or range with contrnous
forage for grazing

Poor ol 19 -0 g9
Fatr 40 &9 T4 B4
Good 1o &1 74 30

Meadow with continuous grass, protectad from
graziog and generally mowed for hay 30 ] ¥l L3

Brush/brush-weed-prass mixture with brush
being the major element

Poor A% a7 n 83

Fair 35 56 7 17

Good 30 48 &5 T3
Woods and grass combmation (orchard or tree Farm)}

Feor 57 73 82 a6

Fair 43 63 15 82

Good 32 5 72 Ta
Woods

Poor 45 3] 77 83

Fair 3G &l 73 K

Good 30 35 Fit F¥
Farmsteads 59 74 B2 BG

The curve number method may also be vsed in determining the time distribution of the
runoff.  In this manual, the CN method 15 used in conjunction with the synthetic
dimensionless and triangular unit hydrograph methods te determine the storm hydrograph.
The procedure used in this operation is outlined below,

I Determine the basin curve nutnber.

2. (fiven the rainfali depth and storm duration, determine the time distribution of the

rainfaill This distribution can be the SCS Type IT or Huff Distributions discussed in
Chapter 2.

LEL

HERPICC Stormwater Drainage Manual - Revised Jaly 1895

Chapter 3 - 20

Appendix Page 149 of 313

d

K

N

N

8
N
)
N
N
_
|
|
n
N
N




PUE 54} 8 0 40 ANDDIBA B SBY pO0 ) = 0[S 1BY) PAWINSSE SBM )| 'Sl | LIBY)

Ax 491 =Y
Y xsez="

A=
U100 X Y X par =%
90+ ZiQT =
{AX 009 =%

(llBJuler S520%2 Jun JO UORINP} 1 X €810 = QT

SUCHEIND|BI N2y 10} AZnoiastd paje|nses) - Eay

[BNUELL DD|dYIH Ut Ul §'¢'¢ aunbid Jo yo pead - Aoojap,

wbuan j1asel] f fuoneas;g Buipug - ugnesy Buumbag) = adojg

MBIADIY Ul paunseall - uoness|g Buipug ‘ucness)g Buuuibag ylusa jaae) )

suoenbg

S 5040 AooisA B SBY ZO0'0 = adoys

S53| ANOCIRA & SBY SO0°0 Wey] s3] dojs & Uilsh pausiagesn Ay,

€51t 9505 1 ci5t | veal L€ v 8z Tz 64 ) Y00 0 SRS GO6 | £oo LR oW
86 62 62.r | vasi 7y €5t 1592 1548 80 Y00 0 589 G06__ | 18592 G
55z 505y | 8zoL | O1/L LpE 5967 2545 20 Y000 055 S06__ | vi9%L e
282 88ty | A9 | 9t 9z S5 bz 9z 45 g0 Y000 055 506 | £69°0) W
6651 LE0E | igeC | ‘8L 173 o0 L L6 G 0l 000 0BG 508 LEV' L9 AT
0E ) 9961 | o0z0¢ 9g 7 vl 5011 G6 G 1z 9000 509 506 | setev L
B8 L £0°C 118 L) £20 i ! 612 8100 09 06| torel T
£E 7 £L € S5T ) 0 | 820 0Lz 6% 5L2 8100 GEQ $Z8_ | vze ol Z0h
7251 v ve 56/ ¥L 8 8L zitl 9z VL 50 2000 529 029 | /89+C LA
198 J8EL | /674 LS POl 6L 8z 6h 1 000 | 0L9 S06 | 0.2 A% £3
989 JEDL | trel Iy 780 Lo e gk 5L ¥8000 | 9co 506 | €BZEL FE]
TS szg ZE6°L B0 € 290 b5 tE Tl 9l 0L00 089 508 | 90292 E|
. [y} {310} {1y} {1y) % 'vone | {u) {u} w
A““U_m.wmww__mk sl | *bmoy | 4 weea | (u)ar | -nusoson | F | Lwﬁﬂ: mﬁﬁ uoenal3 | uoneasia | 1 wbuat { peysizens

: sseg Nesd | o1 sulL joewy | ¥ BANY | AR ! Bupus |Buuwbag| paer)

suonemyen wdeibopiy

SREDPOOENI

00z 'L Anp
APMIS PAUSIZEAN HB2U0) 1B |

Appendix Page 150 of 313



Trail Creek Watershed Study
July 11, 2006

IN2O040385

Triangular Unit Hydrograph Calculations

Watershed

E3

Time {hr}

Flowr {cfs)

O

4]

518

1.797

0

13.87

Watershed

W3

Time (hr)

Flow {cfs)

]

g

1.13

817

3.03

4

Walershed

M3

Time (hr}

Flow (gfs)

A0

. 0O
16,36

1.654

436

0

/

Watershed

™

ME

Time -

Flow (cls)

0]

<., 0

18.84"

Time to Peak Flow Base Eeacession
Watershed| Peak. t, o (cfs) "| Tne, L Time, t,
(hr) i {hr} {hr}
E1 3.00 1,932 8.25 518
E2 4.1 1,941 10.87 6.86
E3 518 1,787 13.87 857
VW1 9.14 765 24 .41 15.27
W2 1.40 1,355 373 2.33
W3 1,13 817 303 189
i 7.36 3.020 19.66 12.30
M2 11.37 2,337 30.37 18.99
M3 16.36 1694 43 68 27.32
M4 17.10 1,628 4E 65 28.55
M5 17.71 1,584 47.29 29 58
M6 18 94 1,513 50,58 3163
Watershed E1 Watershed E2
Timea {hr} | Flow {cfs) Time (hr) | Flow {cfs}
0 0 a 0
3.09 1,932 4.11 1,641
.25 0 10.57 0
Watershed Y1 Watershed W2
Tirme (i) | Flow {cfs) Tirme {(hr) | Flow {cfs)
0 0 0 0
g.14 755 1.40 1,355
24 0 373 0
Watershed M1 Watershed M2 .
Tirte {hr) | Flop(Ers} ~{. Time ihr} | Flow.{Efs)
o~ [~ 0 0
7.36 2% 3,020 11.37 ¥4, 2,337
18,66 ~ 30577 TR
ol > ’
Watershed M4 | Watershed M5
Time (hr} | E6w (cfs) Time Thr! | Flow(tis)
O o O G TG
17197~ 1528 1771 1 1384
4585 | ™0 a7 29" 0

/

RAE
0™

s
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flow (cfs}

flow .{“cfs}

2000
1800
1800
1400

1200

—
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o T o
L T o

G800
400

200

2500

2000

1500

1000

SO0

0 1 2 3 4 5 6 7 8 9
time (hr)

Triangular Unit Hydrograph Watershed E2

12

&
time (hr)
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2000
180¢
1500
1400

flow (cfs)

@ o
L] [ L]
L] = L]

i 600
400
200

Triangular Unit Hydrograph Watershed E3

800

timg[hr}

10

700

SO0

500

flow (cfs)
-9
3

300

200

100

12

Triangular Unit Hyrdrograph Watershed W1

14 16

15
time {hr)

25

30
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flow {cfs)

800

a00

700

&0

14y
=
=

Triangular Unit Hydrograph Watershed W2
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time {hr)
Triangular Unit Hydrograph Watershed W2
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time {hr)
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Trail Creek Watershed Study

SCS Type Il Distribution

July 11, 2006
IN20040385

Watershed E1, S=8.07, 0258 = 1815

Rity =0 if F(t) = 0.25

Time/Total Tirme| Time (hr) | Rainfall/Totar Rainfall C“D?::#'Sgre‘c;um;:;'?i’;e '”Rir:‘:;f{ri';?'
0.000 0.00 0.000 o000 ]
0.040 0.06 0.010 0.021 0 )
0.100 2.40 0.025 0.054 0 )
0.150 360 0.040 0.086 ) 0
0.200 4.80 0.060 0129 o 0
0.250 5.00 0.080 5172 0 0
0.300 770 0100 0.215 0 0
0.330 7.2 0120 0.258 0 0
0.350 8 40 0.130 0.279 D 0
0.380 5,12 0.150 0.302 5 0
0.200 9.60 0.165 0.354 0 0
G420 10.08 0.190 0.408 0 0
0.430 10.22 0200 0.430 0 0
0.440 10.56 0.210 0.451 0 i
0.450 10.60 0.220 0.473 0 0
0.460 11.02 0.230 0.454 0 G
0.470 11,28 0.960 0558 0 0
0.480 1152 0.300 0644 0 0
G485 1164 0.340 0.730 0 0
0.487 1160 0.370 0.795 0 D
0.490 11.76 0.500 TG74 R 0
0.500 12.00 0640 1375 0 0
0.520 12,48 0.730 1568 0 0
0.530 12.72 0.750 1611 0 0
0.540 12.66 0.770 1654 0.0002 0.0002
0550 73.20 0.780 1675 0.0005 0.0003
0.560 13.44 0.800 T718 0.0013 0.001
0570 1368 0.610 1.740 0.0019 6.001
0.580 13.02 0.620 1761 0.0026 0.001
0.600 14 40 0.835 1.794 0.0039 0001
0.630 512 0.860 1847 0.0066 0.003
0.650 1560 0.870 1.869 0.0078 0.001
0670 16.08 0880 1890 0.0001 0.001
0.700 16.80 0505 T.022 0.0114 0.002
0.720 1708 0.610 1.955 00138 0.002
0.750 18.00 0.920 1976 0.0156 0.002
0.770 TBA4R 0.930 7098 0.0174 0.002
@ 800 19.20 0.940 2018 0.0104 0.002
0.830 15.62 0.950 2.041 0.0214 0.002
0.850 2040 G060 2.062 0.0236 0007
0.870 20.68 0.970 7084 00258 0.002
D.900 2160 0.980 2105 0.0282 0.002
0.950 22.80 0.990 7127 0.0306 0.002
1.000 73.00 7000 2.148 50331 0.003
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Watershed E2, S =3.74 025 =1743

TimeTotal Time| Time (hr) | RainfallTotal Rainfal C‘é@;‘:ﬁ'ﬁ:;’e C;Umnrg;‘f'?itr'l‘;e ';ir:;';fg;?'
5.000 0.00 0.000 0.000 i
0.040 0.56 0.010 0 021 0 0
0100 329 0.025 0.054 0 0
0.150 3.60 0.040 0.086 0 0
0.200 280 0.060 0.129 3 q
0.250 B.00 0080 0.172 0 0
0.300 7.20 0.100 0.215 0 3
0330 7.02 0.120 0.058 0 0
0.350 8.40 0.130 0.279 0 0
0.380 512 0.150 D322 5 )
5,400 .60 0.165 0.354 0 0
0.420 T0.08 0,150 0.408 0 0
0.430 1032 0.200 0.430 0 0
0.440 10.56 0.310 0.451 0 0
0.450 10.80 0.220 0.473 o 0
0.460 11.04 0.230 0.494 9 o
0.470 11.28 0,260 0.558 0 0
0.480 T1.62 0,300 0.644 0 0
0.485 11564 0.340 0.730 0 0
G287 11,69 0.370 0735 0 0
0.490 .76 0.500 T.074 0 0
0.500 12.00 0.640 T375 ) ]
5520 12.48 5.730 1568 o 0
0.530 12.72 6750 1611 0 0
0540 12.965 0.770 1654 0 0
0.550 13.20 0780 1675 0 o
0.560 13.42 0.800 1718 0 0
0.570 1368 0.810 1740 0 i
0580 1392 0.820 1761 7 04ED5 | 2.04E-05
0.600 14.40 0835 1794 0.0002 3.0002
0.630 1512 0.860 T8a7 B.0011 5.0009
0.650 1560 0870 869 0.0016 0.0005
0.670 16.08 0 880 1.890 0.0023 0.0006
0.700 16.80 0.895 1.922 00034 0.0011
0.720 17.28 0.910 1555 0.0045 0.0014
0.750 18.00 0.920 1976 0.0055 6.0010
0.770 T8.48 0.930 1908 0.0060 00011
0.800 19.20 D640 2.019 0.0082 0.0012
0.830 1592 0.950 2.041 0.0095 0.0013
0.850 50.40 0.950 2.063 0.0109 0.0014
0.870 20.88 5.670 7.084 0.0124 D.0D15
0.900 51.60 0.080 5105 8.0120 00016
0.950 52.80 0.990 3137 6.0157 0.0017
1.000 5400 1.000 2.148 0.0175 0.0018
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Watershed E3, 5 =888 025 = 1705

Time/Total Time| Time {hr} | RainfallTotal Rainfal C‘E‘}rg;’:#';;';e C;T;g;'iﬂ‘;e I;C::S;f{?;a}l
0.000 D.00 B.000 D.000 5 o
3,040 0.6 5010 0021 0 )
5100 "4 0025 5052 0 0
0.150 360 0040 0.086 o 0
0300 4.80 0.080 0.129 0 0
0.050 5.00 0.080 0172 3] 0
0,300 7.20 0100 0215 3 0
0.330 7.02 0.120 0.258 0 R
0.350 8.40 0.130 0.279 0 0
0.380 313 5150 6.322 0 0
0.400 560 0.165 0.354 G 0
0.420 10.08 0.190 0.408 0 0
0230 1632 0200 0.430 D 0
0440 10.56 0.210 5.451 ) D
0.450 10.80 0.220 0473 o )
0.450 T1.04 0.230 0.494 0 0
0.470 T1.28 0.260 0.558 0 0
0.480 162 0300 0.644 0 0
0,485 1164 5340 0.730 o 0
0.487 11.69 0.370 0,795 o 0
0.490 11.76 0.500 1.074 o o
0.500 1500 0540 1,375 0 o
0520 12.48 0.730 1.568 0 o
0530 12.72 0750 611 0 0
0540 12.66 3,770 1654 0 i
0.550 13.20 0.780 1675 0 0
0.560 13.44 3.800 1718 0 0
5570 T368 D810 1740 0 0
0.580 7392 0 820 7581 ) 0
0.600 14.40 0.835 7,794 ) 0
0.630 15.12 0.850 1847 0.0003 50003
0.650 75 60 0.670 1,663 0.0006 0.0003
0670 16.08 0.880 1.890 0.0010 0.0004
0.700 16,60 0895 1922 0.0015 0.0008
0.720 17.28 0.910 1955 0.0028 0.0010
0.750 18.00 0.920 1976 0.0035 00008
0.770 16.48 0.930 1.998 0.0044 0.0009
0.800 19.20 0.840 7019 0.0054 0.0010
0.830 79.97 D.950 3 041 0.0065 50011
0 850 20.40 0 960 3 062 5.0077 0.0012
0.870 20.88 0.970 2 084 0.0089 0.0013
6.900 2160 0.980 2105 0.0103 0.0014
0.950 72 80 0.990 57127 0.0117 0.0015
7000 34.00 1.000 5148 0.0133 0.0015
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Watershed W1, S =558 025 =1118

. ) ] . Cummulative | Cummulative| Incremental
TimeTatal Time| Time {hr) | Rainfall/Total Rainfall Bepth (in] Runoff (i) | Runoff (in]
0.000 0.00 0,000 0.000 0 1]
0.040 0.96 0.0 0021 0 4]
0.140 2.40 0.025 0054 0 o
0,150 3.60 0.040 0.086 0 0
0.200 4 80 0.060 0128 4] 0
0.250 £.00 0 080 0,172 i} 4]
0,300 720 0.190 0215 0 0
0.330 7.92 0120 0.258 0 0
0350 8.40 0.130 0.279 0 0
0380 12 0140 0322 0 {8
£.400 G 60 0.165 0.254 0 0
G420 10.08 0180 {408 0 J
0.430 1032 0.200 0.430 0 0
0,440 10565 0.210 0.451 O 0
0.450 i0.480 0.220 0473 0 0
{0.460 11.04 0230 .49 0 ]
0.470 11.28 02680 0,558 1] 1]
0480 11.52 0,300 0.644 ] 4]
0485 11,64 0.340 0.730 0 0
0,487 11,69 0.370 0.78% 0 0
2.490 11.76 0.500 1.074 0 0
0.500 12.00 0.640 1.375 0.012 2.0113
0.620 12.48 0.730 1.568 0.0335 0D.0223
0.530 1272 0.750 1.611 (.0400 0.0064
0.540 1298 0.770 1.654 0.0469 00059
0.550 13.20 0780 1675 0.0505 000357
0.560 1344 800 1.718 0.0582 00077
0570 13,63 0.810 1.740 0623 0.0340
£1.580 13,02 0.820 1.761 00664 0.0041
2600 14 .40 0.83% 1.784 0.0728 0.0064
0.830 1512 0.880 1.847 0.0842 0.0113
0.650 1560 {.870 1.869 00889 00047
0670 16.08 0.880 1.890 005937 £.0048
2.700 16.80 J.855 1.8922 0.1012 0.0075
0720 17.28 0.810 1.855 010849 0.0077
0.750 18.00 0.820 1.5976 0.1142 00053
0770 18.48 0.830 1838 011965 0.0054
0800 18.20 0.840 2.018 01251 00055
0.830 1992 0,950 2.041 0. 1307 0.0056
0.850 2040 0.960 2.082 01364 0.0057
0870 2088 0.970 2.084 0.1422 0.0058
0.200 2160 0.980 2105 0.1481 0.86059
0.950 2280 0.990 2127 0.1541 00080
1.000 24,00 1.000 2.148 0, 1603 {.0081
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Watershed W2, §=11.56 025 =2.312

TimerTotal Time| Time (hr) | RainfallTotal Rainfah Cg’:;::'ﬁ:;'e C;umn”;:flzt:}m 'gﬁ;’;ﬁﬁ'
5,000 0.00 5.000 5.000 0 0
D.040 0,96 0.090 0.021 0 0
5,100 240 0.025 0.054 0 0
0.150 360 0.040 0.085 0 5
0,200 a.80 0.060 0.128 D D
0.250 6.00 0.080 0.172 D D
5.300 7.20 3.100 0.215 0 0
0.330 797 0.120 0.258 0 0
0.350 840 D.130 0.275 0 9
0.380 512 5.150 0372 D 0
0.400 5.60 0.165 0354 0 0
0420 10,08 6,190 0.408 0 0
0.230 10.32 0200 0.430 0 0
0.440 16.55 0.210 3.451 0 0
0.450 10.80 0.220 0.473 0 5
0.460 1.0 0.230 0.494 0 D
0.470 11,28 0.260 0.558 0 D
0.480 11,52 0.300 0.644 0 0
DAES 11.64 5.340 8730 0 D
0.487 11.60 0370 5.795 0 0
0.490 T1.76 0.500 1,074 0 0
5,500 12.00 t.640 1375 0 0
3.620 12.48 0.730 1568 0 0
0.530 i2.72 0.750 1611 5 0
0.540 12.96 0.770 1654 5 5
0.550 13.20 0.780 1675 0 0
0,560 13,24 0.800 1718 0 0
0570 1368 0810 1740 0 0
0.580 13.62 0.820 1761 0 0
0.600 74.40 0.835 1704 0 0
0.630 1512 0.360 1847 g 0
0.650 16.60 0,870 1869 0 0
3670 16,08 0.880 1890 D 3]
B.700 16.80 G895 1922 0 5
0.720 17 28 0910 1.855 0 0
0.750 T8.00 0.920 7,976 0 0
5.770 18.48 0.930 1998 3 0
0.600 16.20 0,940 5019 0 0
0.630 19.92 0.650 2,041 0 0
0.650 20.40 0.960 2062 0 0
0870 70,88 0.970 2,084 D 0
0.900 71.60 D980 2.105 G 0
0.950 22.80 0.990 3127 0 E
1.000 24.00 1.000 5146 3 D
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Vuatershed W3, 5= 1178 025 = 2355

Time/Total Time| Time ¢hr) | RainfalTotal Rainfall‘ CB‘;";:#';‘*"E C;T;g;'z:;‘;e 'E{Zr:;';f:?f:'
D.000 0.00 0.000 0.000 0 0
0.040 096 0.010 0021 0 0
0.100 7 40 0.005 D054 0 0
0.150 3.60 0.040 0.086 0 o
0200 4.80 0.060 0.128 o a
0.250 5.00 G080 0.172 o 0
0.300 720 0.100 0215 0 0
0.330 7.02 0120 D.258 G 0
0.350 3.40 0130 0.275 ] D
0.380 912 D.150 0.322 ) 0
0.400 5.60 D165 0.354 o 0
0.420 10.08 0.190 0.408 0 0
0.430 10,32 0.200 0.430 0 0
0.440 10.56 0210 0.451 0 0
0.450 10.80 0220 0.473 0 0
0.460 11.04 0230 0454 ) 0
0470 7128 0260 0568 o 0
0.480 1162 0.300 0.642 0 0
0.485 1164 0.340 0730 o 0
0.487 .65 0.370 0.765 0 0
0.490 11.76 0.500 1.074 0 0
0.500 12.00 0640 1375 0 0
0.520 13.48 D730 1568 ) 0
0.530 1272 0750 1611 0 ]
0.540 12,96 0.770 1652 0 0
0.550 13.20 G.780 1676 0 0
0.560 13.44 0.800 1718 o 0
0.570 1368 0.810 T 740 0 0
0.580 302 0820 1761 0 0
0.600 12.40 0.835 1794 0 0
0630 1512 0.850 1.847 0 0
0650 15.80 0.670 1869 o 0
G670 16.08 0.580 1890 o 0
0.700 16.80 0.895 1922 0 0
0730 17 28 0810 1955 0 0
0.750 18.00 0.920 1.976 0 0
0.770 1848 0.920 1.998 0 0
G.800 19.20 0.040 7019 o 0
0.830 19.02 0.950 041 o 0
0.850 5040 0.960 2,062 0 0
0.870 20.88 0.970 2.084 0 0
0.900 21 60 0.920 2.105 ) 0
0.950 2780 0.990 7127 o 0
1.000 54.00 1.000 7148 R )
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Trail Creak Watershed Study
July 12, 2006

INZ004(385

Watershed W2 Hydrograph Calculations

*There is no i off in this watershed and therefore no storm hydrograph, The stream hydrograph for

for the storm is simply e base fow of the stream.

Time (hr} Uinit Hydrograph | Storm Hydrograph| Stream Hydrograph
fcfs) | {cts) {cfs] il
g 0.00 0 4.13
14 1355.00 ) 313
2 1006.07 0 KR
3 424 53 g 313
373 0.00 0 413
24 0 213
Watershed W2 Stream Flow Hydrograph
4.5 .
4.4
4.3
4.2

o
—

stream flow {cfs)
W W W
[a1] =] k=2 o N

Lo
LA

&
-»
-»
-»

*

5 10

time (hr)

15

20

25

Appendix Page 172 of 313



Trail Creek Watershed Study

July 12, 2006

IiNZ20040385

Watershed W3 Hydrograph Calculations

"There is no run off in this waltershed and therefore no storm hydrograph. The stream Rydrograph for
for the storm is simply the base flow of the stream.

Time {hr) Linit Hydrograph | Storm Hydrograph| Stream Hydrograph
{cfs) ___[(cfs) {cfs)
2 0.00 0 202 |
1 723.01 0 502
2 442 80 0 207
3 12.80 0 2.02
24 0 2.02
|
Watershed W3 Stream Flow Hydrograph
2.5 . 3 S
.24 |
2.3
2.2 -
)
B2
; 1
-T? 24p—¢—¢—¢ .
£
219
1 ‘E}' |
1.8
|
1.7
1.6
R |

time: (hr}
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Trail Creek Watershed Study
REVISED Calculzted Flows

{NZ20040385
July 12, 2006
“With WWTP Flows [cfs)
“Watershed | £ase Flow (cfs) Peak Flow {cis) Base Flow (cis) Peak Flow (¢fs)
Criginal | Revised f Original | Revised | Original | Revised | Original | Revised

E1 13.02 -— 3068 — — — - o
E7 1739 _— 3617 -
E3 50.35 . 37.50 - - - - p—
Wi 15.05 | 8473 - - — —
W2 213 - 213 - - -
W3 202 - 202 — - - . -
A 48 49 130.20 -
M2 57.95 57 94 151 549 184,07 . _— - .
7] G043 6042 127.87 165 28 - -— - -
4 G071 S0.70 12597 164 24 -— -— -— -—-
W5 E1.18 5217 126.35 169.71 TZ.01 73.00 14482 188258
hAG £2.50 52,93 141,06 i81.22 ¥3.33 73.368 159.63 189.79

"WWTP located between M4 and M5, Average daily flow is +/- 7 MGD (10 83 cfs) and peak wet weather flows

are +/- 12 MGD {18.57 cfg}.

Equations for Stream Flow when WWTP flow is added:

Base Flow + 10 83 cofs = Base Stream Flow wiAWATE ofs
Peak Flow + 18 57 cfs = Paak Stream Flow wiWNTE ofs

*Only flows for Watersheds M2, M3, M4, M5, & ME have been revised. Base flow changed +/- 0.01 ofs
with the exception of M4, which cahnged 1 ofs. Peak flow changed +/- 40 cfs.

Change in flows due to July 18, 2006 revisions (Revised - Original = Change in Flow, cfs)

| Watershed | Basa | Peak

M2 -0.01 32.48
i) -0.01 37.41
hi4 -0.01 a8.27
M5 0.9% 43.26
s 02.03 4016
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Tra Creek Watershed

July 13, 2006
INZ0040385

Watershed M2 - Watershed M1
5CS Type Il Distribuation

Watershed M2-M1, S =577 025 =1.154

. T Ti h RainfallTatal | Cummulative | Cummulative | Incremental
Time/Total Time f Time (hr) | "0 ra Depth fin) { Runoff (in) | Runof (in)
——————————— |
0.000 0.00 0.000 0.000 0 0
0.040 0.95 0.010 0021 i) 0
0.100 240 0.025 0.054 0 0
5.150 3.60 0040 0.0%8 0 0
0.200 .50 0.060 0.129 0 0
0.250 5.00 0.080 0172 0 0
0.300 720 0.100 0.215 0 0
0.330 7.92 0.120 0.258 0 0
0.350 8.40 0.130 0.279 0 T
0.380 .12 0.150 0.322 0 0
0.400 9.60 0165 0.354 0 0
0.420 10.08 0.190 0.408 ) 0
0.430 10.32 0.200 0.430 ) 0
0.440 10.56 0.210 0.451 ] 0
0.450 10.80 0.220 0.473 0 0
0.460 11.04 0330 P.494 0 0
0470 11.28 0.260 0.558 0 )
0.480 11.52 0.300 0644 0 i)
0.485 71 64 0.340 0.730 0 0
0.487 T1 80 0.370 0.795 0 0
0.430 11.76 0.500 1.074 0 g
0.500 12.00 0.640 1.375 0.0089 0.0081
0.520 12.48 0.730 1.568 0.0277 0.0196
0.530 12.72 0.750 1611 0.0335 0.0058
0.540 12.06 0.770 1654 0.0399 0.0063
9.550 13.20 0.780 1675 0.0432 0.0034
0.560 13.44 1.800 1718 0.0503 5.0071
0570 13.68 5810 7740 0.0540 0.0037
0.560 73 .92 0.820 7761 0.0578 0.0038
0.600 74.40 0.835 7,784 0.0638 0.0060
0.630 1512 0.860 7 847 G.0744 0.0105
0.650 15.60 0.870 1.869 0.0788 0.0044
0.670 16.08 0.880 1.890 0.0833 0.0045
0700 16.80 0.895 1622 0.0803 5.0070
0.720 17.28 0.910 1.955 0.0876 0.0073
0.750 13.00 0.920 7.676 0.1025 0.0050
0.770 128.48 0.030 1.008 0.9076 0.0051
0.800 19,20 0.940 2019 0.1128 0.0052
D.830 15.02 0.950 2.041 0.1181 0.0053
0.850 20.40 0.960 7.062 0.1235 0.0054
0870 20.88 0.970 2.084 0.1290 0.0055
0.500 71.60 0.980 2105 0.1346 T.0056
0.550 5280 0.990 7127 01403 0.0057
1.000 54.00 7.000 5148 01467 D.0058
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Trail Creek Watershed Shady
Additive Stream Flow Hydrograph
Watershed M1 + [M2-0M1}

July 18, 2008

IN20040385

Storm Time | M1 Time | M1 Time | Stream Flow | M2-M1 Time | Stream Flow | Sum (cfs)
(hr hr Actual (hr) | from M1 {cfs) {hr} M2-M1 (efs) | M1 + (M2-M1)
10.8 0 43 400 0 T 9.450 57.940
11.4 0 48 490 0.6 9,450 57 940
12.0 D 48 490 12 10127 58617
12.6 0.6 48 490 1.8 10 803 50203
13.2 12 48,490 2.4 14 412 62.903
138 18 48,490 3.0 18.022 65512
14.4 2.4 4B.430 36 23.352 71842
15.0 30 0.0 AR 490 4.2 28 683 77173
15.6 3.6 0.6 45.460 48 35 266 43758
16.2 432 12 48 738
16.38 4738 5.58 41,850 an 536
16.8 48 18 43 982 5.0 49,598 93.580
17 4 5.4 2.4 50.287 B.6 56.18 1 106 458
18.0 6.0 3.0 51502 7.2 64 542 116.134
18.6 5.6 36 53 080 78 67 861 121 841
152 7.2 4.2 55368 3.4 72.029 128.3G7
19.8 7.8 4.8 59 741 9.0 73.237 132.979
20.4 B4 5.4 63114 96 75.4068 138.520
210 o0 6.0 68.905 10,2 75.420 144 325
218 9.8 6.6 73.017 10.8 76.425 149 442
222 10.2 7.2 114 75777
22.36 10.36 7.36 §3.668 11,56 169.442
228 10.8 7.8 87 055 12.0 75.738 162.794
234 114 8.4 97 312 12,6 73047 171.260
24.0 12.0 a0 95.974 13.2 72.715 172689
248 12 6 96 109.321 138 70.004 179.325
257 13.2 10.2 111.611 14.4 67.405 179.016
25 69 13.69 14 89 63.270
25 8 13.8 0.8 120.798 15.0 184070 -
264 14,4 114 121.935 15.6 59.327 181,261
27 0 15.0 12.0 129.220 16.2 54 120 183,435
276 15 6 12.6 129.453 16.8 48,211 178 604
28.2 16.2 13.2 135920 174 44918 180.839
28.8 16.8 13.8 134.293 13.0 40 876 175 163
20.4 17 4 14 4 139 286. 18.6 35.842 176128
30.0 18.0 15,0 135.711 19.2 32 858 168,563
306 18.6 156 135.840 19.8 29 488 165328
31.2 19,2 16.2 131.27% 20.4 56.224 157 453
31.8 19.8 16.8 130 475 21.0 23.429 153.904
32.4 20.4 17.4 124 303 2156 20.747 145 640
33.0 21.0 18.0 119,515 222 18 564 135079
338 216 186 113.928 228 16.475 130.404
342 222 1892 108 554 234 14.808 123,362
34.66 27 66 19,66 103.074 23 .86
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34.8 228 24.t 13239 116312
354 234 20.4 u7 628 248 12,107 108.735
J6.0 24.0 21.0 47.285 252 11.077 103.372
36.8 245 216 87110 23.8 10.301 87811
ir.2 252 22.2 32.411 26.4 Q978 g7.388
37.8 25.8 22.8 77.863 270 9 ARV &7.550
38.4 26.4 234 73.811 27.43 &.450 43.261
38.0 27.0 24.0 55.888 27.44 9450 748,348
35.8 276 248 665436 27.49 £.450 75 885
402 282 252 63.132 27.48 9.450 72582
40.8 28.3 25.8 80348 2749 84450 65758
G 258.4 20.4 7.7 04 27.49 8.450 67154
42.0 0.0 27.0 55.524 27.44 8.450 £4.5974
426 06 27.6 53.502 27.49 9.450) §2.952
432 31.2 28.2 51.889 2748 0.450 51.445
438 31.3 2588 50.685 27.49 9.450 50.115
44.4 32.4 29.4 4%.384 27 .44 9.450 508.334
45.0 33.0 30.0 48.183 27.49 8.4350 58.643
45.68 236 30.6 48.78% 27.43 8.450 53.245
452 3.2 31.2 48.480 27.49 5.450 57.940

12

25

34

35
time (hr}

a5 6e
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Trail Creek Watershead

July 13, 2008
INZ20040385

Watershed M3 - Watershed b1

SCS Type |l Distribution

Watershed M3-M1, 5 = 6.684. 0.25 =1.327

Time/Total Time | Time (hr] RainfaliTotal | Curmmulative | Cummulative Incremer.ltal
Rainfall Depth (in) Runoff {in] Funoff {in)
0.000 0.00 0.000 0.000 ) 0
0040 0.96 0.010 0.021 3] 0
(ER T4 2.40 0.025 0.054 0] 0
0.150 .60 0.040 0.035 0 O
0200 4 80 0.060 0.129 0 1]
0250 6.00 0080 0172 0 1]
0300 7.20 0100 0.215 ] 0
0,330 7,92 0.120 0.258 O 0
0.350 8.40 0130 0274 0 G
0.380 G912 G150 0322 (B ]
0.400 §.60 0165 0354 1] 0
0.420 10.08 0.190 0.408 o 0
0430 10.32 0.200 0.430 o 0
(0.440 10.56 0.210 0.451 o 0
0.450 10.80 0,220 0.473 3] o]
o450 11.04 0,220 484 0] 0
0.473 11.28 0 260 {.558 0 0
0.480 11.52 0.300 06544 0 Q
0.485 11.64 0.340 0.730 0 0
0,487 1165 0370 0795 0 0
0.490 11.76 0,500 1.074 0 0
{.500 12.00 0.640 1,375 0.0004 0.0004
0.520 12.48 0.730 1,568 000491 0.0087
0.520 1272 0.¥50 1.6%1 0025 0.0024
0.540 12.96 0770 1.654 0.0165 0.0040
(1.550 1320 0780 1675 0.0487 0.0022
0.560 13.44 0.800 1718 00234 0.0047
0.570 1368 0810 1.740 00260 0.0026
0.580 13.82 0,820 1.761 00237 0.0027
.00 1440 0835 1,784 00324 00043
0.630 1512 0860 1.847 0. 0406 0.0077
0 650 15.60 0.870 1.469 00439 000353
0670 16,08 0.880 1.830 00473 0.0034
0700 16,80 0,885 1,922 0.0526 0.0053
0.720 17.28 0.910 1,855 00582 0.0056
0.750 18.00 0.920 1.976 00621 00039
0.770 12.48 0930 1.998 00660 0.0040
0,800 159,20 0,940 2.019 00701 0.0041
0.830 19.92 0.950 2.041 0.0743 0.0042
0.850 20.40 0,960 2.062 00785 0.0043
0.870 2038 0.970 2.084 00830 (.0044
0.900 21.60 0,980 2105 00875 0.0045
0.950 22 80 0990 2127 £.0822 0.0046
1.000 24.00 1.000 2.148 {.0569 0.0047
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Trail Creek Watershed Study
Additive Stream Flow Hydrograph

Watarshed M1 + [R3-0M1)

July 18, 2008

INZ0040385

Storm Time | M1 Time | M1 Time | Stream Flow | M3-M1 Time [ Stream Flow Sum [cfs}
(hr hir) Actual [hr) | from M1 {efs) {hr} M3-MT {efs) | M1+ {(R13-M1)
108 0 48,490 ] 11.930 €0 420
11.4 0 48,490 0.6 $1.930 &0 420
12.0 ¥ 48480 1.2 11.842 60 422
12.6 o0& 48 480 1.8 11 955 60 445
13,2 1.2 46490 2.4 12.535 61,025
13.8 1.8 48 490 3.0 13.11% 61.5605
14 4 24 45,490 3.6 14,136 g2 620
150 3.0 48.4390 472 15156 G3.646
15.6 36 48,490 48 16518 65.008
16.2 4.2 43 450 o4 17 880 56,370
16.3 4.8 43 4490 5.0 19511 58.001
7.4 5.4 48 490 6.8 21,143 59,633
18.0 5.0 48,440 72 23053 71.559
18.6 6.6 48,490 7.8 24 996 73486
19.2 ¥.2 48,480 8.4 27170 75 660
1928 7B 484580 a.0 28 345 77.835
20.4 2.4 48450 9.6 31.783 80273
21.0 9.0 48 490 10,2
21.09 3.09 10,29 34221 82711
28 96 48,4490 10.8 38837 85.427
222 10.2 48,490 11.4 39,833 88.123
22.8 10.8 48,490 12.0 42 583 91.043
23.4 11.4 48450 12,6 44 542 03.032
24.0 12.0 43 490 13.2 46 687 a5 177
24.5 12.6 48 490 13.8 48,101 o6 531
252 13.2 0 48,490 14 .4 45 527 a8.017
#5.8 13.8 06 48,430 150 50.387 98 a7y
6.4 14.4 1.2 48,736 158 51.257 g4 993
27.0 15,0 1.8 438 982 16.2 31679 100,662
276 15,6 24 S0.287 16.8 52122 102 409
282 152 3.0 51.692 17.4 52075 103.667
8.8 16.8 3.6 53,580 18.0 52.038 106.020
29.4 17.4 4.2 56,368 186 51.592 107 Q60
ag.n 18.0 4.8 58741 19.2 51162 110.6903
06 15,6 £4 83114 19.8 40295 113.4048
31.2 182 .0 £8.905 204 43,445 118.350
31.8 14,8 65 73017 21.0 48.133 121.154
324 20.4 7.2 216 46 827
31.98 19 95 730 33666 130,483
33.0 21.0 7.8 87 055 222 45275 132.331
33.6 218 8.4 97,312 228 43 732 141.044
342 222 9.0 99 974 234 41.947 141 920
4.8 225 9.6 10%9.321 24.0 40,148 149,468
35.4 234 10,2 111.611 246 38,350 149 961

Appendix Page 200 of 313



360 24.0 10.8 120.738 25.2 36.552 157.351
36.6 248 11.4 121.935 5.8 34.753 158 688
7.2 282 120 129320 25.4 32,855 163 275
37.8 258 126 129483 27.0 31157 160.640
38.29 2529 2745 29.359

28.4 26.4 13.2 135820 278 1656278
390 270 12.8 134.293 28.2 27.562 161.855
38.6 276 14.4 135.286 288 25.771 165057
40.2 28.2 120 135711 254 24.042 158,753
40.3 288 126 135.840 0.0 22.581 158 431
41.4 284 16.2 131.22% elay:] 21.188 152.417
420 3.0 15.8 130,475 3.2 20.000 180.475
42.6 30.8 i7.4 124,893 31.8 18. 850 143.743
43.2 31.2 18.0 119.21% 324 17.866 137.381
438 3.8 18.8 11.2.928 330 16.912 130.841
44,4 324 19.2 36 16.050

44.26 32.26 19.66 108.554 124 644
45.0 23.0 19.8 103,074 34.2 12 301 118.374
456 33.8 20.9 07 625 34.8 14 655 112.283
45.2 34.2 21.0 92.285 354 14 036 106.331
46.8 34.8 2168 g§7.110 35.0 13.070 100.180
47 .4 35.4 222 g82.411 386 12.731 95.141

A8.0 36.0 22.8 77 863 ir.2 12.421 g90.284
4B 6 35.6 23.4 73.811 378 12247 86.053
49.2 37.2 24.0 69.898 384 12.088 31 085
48.8 37.8 246 6. 436 38.0 12,001 78.437

5.4 J8.4 25.2 B3.132 38.6 11.830 753062

a1.0 350 258 50.348 40.2 11.930 J2.278
51.6 398 264 57.704 40.8 11,930 £9.534
52.2 40.2 27.0 55 524 41.4 11.930 B7.454
o2.8 40.8 27.6 53502 42.0 11.930 65.432
53.4 41.4 28.2 51,5099 42.5 11.930 63.929
54.0 42.0 28.8 a0.8585 43.2 11.930 25585
54.6 426 294 48 584 438 11.830 81.814

55.2 432 30.0 49,183 44 .4 11.930 £1.123
558 43.8 0.8 48.795 45.0 11.930 BL.725
56.4 44 4 31.2 48.450 45.6 11.930 £0.420
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Additive Stream Flow Hydrograph Watershed M1 + (M3-M1)
1?[} e ————— - P .

160
150
140

—
(]
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— -t
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flow {cfs)
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&0
70
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time {hr}
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Trall Creek Wakershed

July 18, 2006
IN20040385

Watershad M4 - Watershed M1

SCS Type Il Distibution

Walershed M4-M1, 5 = .67, (.25 = 1.334

Time/Total Time | Time (hry RainfallTotal | Cummulative Cummula_twe rncremer_rtal
Rainfall Depth {in} Runoff {in) Runaff {in)
3.000 0.00 0.000 0.000 0 o
0.040 0.95 0.010 0.021 0 0
0100 240 n.0z5 0054 0 0
0.150 360 0.040 { 0BG 0 0
0.200 4 80 0 080 0129 0 0
0.2580 6.00 0.030 0172 0 0
0.300 7 20 100 0215 O 0
0330 7.892 0120 0.258 ) 0
0.350 840 0.130 0274 O 0
0.380 9.12 0,150 0.322 0 0
0400 9.60 0,165 0,354 0 0
0420 10.08 0.180 0,403 4] 0
430 T0.32 0.200 0.430 0 0
440 10156 0.210 0.451 0 0
0.450 10,80 0220 D473 0 1]
0,460 11.04 0230 D494 0 0
0.470 11.28 0.260 0 558 0 1]
0.480 11 52 0 200 0 G44 0 o
0.48% 11.64 0340 0730 ] o
0,487 11.69 0270 0.785 D 4]
0.430 11.76 500 1.074 0 ]
0.500 12.00 0.640 1.375 00002 00002
0.520 12.48 0.¥30 1.568 0078 0.0077¢
0520 1272 0.¥50 1611 00110 0.0031
0540 12 96 0.¥70 1.654 0.0146 0.0036
1.550 1320 0.¥80 1.675 0.0166 {.0020
(560 13 44 0.800 1.718 0.0209 00043
0.570 1362 0810 1740 0.0233 00023
0.580 13.92 0.820 1.761 0.0257 0.0025
0.800 14 .40 0.83% 1.794 0 0256 00039
0.630 1512 0.B&0 1.847 00367 00071
0.650 15.60 0870 1,560 0.0397 00030
0.670 168.08 LT 1.880 0.0428 0.0031
0.700 16.30 1395 1.822 0.0477 000448
0.720 17.28 0.910 1.855 0.0528 00051
0750 15.00 0.820 1878 00564 0.0335
0.770 18.48 0.930 1.898 0601 0.0037
J.500 19,20 0.940 2018 00538 0.0038
0.830 18.92 0,950 2.041 00677 0.0039
0.5850 20.40 0.960 2052 o717 0.0049
0870 20.88 0.970 2.084 00757 0.0041
08040 21.80 0,930 2105 0.0799 0.0042
0.950 2280 {.990 2127 0.0842 0.0043
1.000 24 .00 1.000 Z2.148 0.0885 {0.0044
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Trail Creek Watershed 3fudy
Additive Stream Flow Hydrograph

Watershed M1 + (M4-M1)

July 18, 2008

IN20040385

Storm Time | M1 Time | M1 Time | Stream Flow | M4-01 Time | Stream Flow Sum (cfs)

hr hry Actual {hr) | from M1 {cfs) {hr) M4-M1 [cfs) | M1+ (M4-M1}

108 O 48 490 a 12210 &60.700
11.4 i} 48,450 0.6 12.210 80,700
12.0 g 43 450 1.2 12 215 60705
12.6 068 45490 1.8 12.221 0711
13.2 1.2 48 490 2.4 12 658 61.1449
13.8 1.8 48.490 3.0 15096 G1.5986
14 .4 2.4 48,4490 3.6 13877 62367
15.0 30 48,490 42 14,658 53148
156 3.6 48 430 4.5 15706 &4 195
16.2 42 48 480 5.4 16753 55243
16.8 48 48 460 G0 18012 66.502
17 .4 5.4 A48 4490 5.6 19270 67.760
18.0 6.0 48 490 1.2 20.758 B9 248
186 6.6 48.440 7.5 22.246 T0.736
192 7.2 45,430 8.4 23,929 72419
19.8 7.8 48,430 q.0 25513 74103
204 8.4 48,430 9.6 27.504 75,934
21.0 9.0 48 480 10.2 29395 ¥7.886
216 96 45 490 10.8 31.504 ¥9.994
22.08 10.08 48.490 11.28 33612 82,102
222 102 45 490 12.0 35,832 84,322
22.8 10,8 48.490 126 J8.045 86.535
234 11.4 48 430 13.2 40.285% 88775
240 12.0 48 490 13.8 41 887 00.357
246 12.6 48 450 14.4 43 433 G81.923
252 13.2 48 49(} 15.0 44.478 82 968
25.8 13.8 435490 155 45511 44,001
26.4 14 .4 0 48,440 16.2 45,1349 04,629
27.0 15,0 06 48,430 16.8 45 757 05,247
276 156 1.2 48 738 17.4 47 054 95791
2872 1682 1.3 48982 18.0 47 331 98.313
288 16.8 2.4 50.287 186 472589 a7 546
294 17 .4 3.0 £1.4552 19.2 47176 48 768
300 180 36 53.930 128 48 705 100.776
S06 186 4.2 58 368 20.4 46 307 102.765
312 192 4.8 59.741 21.0 45 682 105423
3.8 19.8 54 63114 218 44849 108,063
324 204 6.0 55,905 222 43.887 192,792
3310 210 6.6 F3.017 228 42 329 115.845
336 216 7.2 2314 41 598
33.76 21,76 7.36 83.665 125263
342 222 7.8 B7 055 24.0 40.358 127413
34.8 228 8.4 97312 246 38 945 136.258
a4 3.4 8.0 09 974 25,2 37.547 137.5621
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8.0 24.0 9.6 109.321 25.8 36.148 145 468
36.6 24.6 10.2 111.611 254 34.7449 146360
7.2 25 2 10.8 120.788 27.0 33.5351 154.150
a7.8 25.8 11,4 121.935 276 31.952 153 BET
38.4 28.4 12.0 128.320 28.2 30.553 159.873
39.0 27.0 126 126 483 25.8 28155 158.637
39.6 275 13.2 135820 29.4 27.756 162678
40.2 28.2 13.8 134,253

40.81 2881 30.11 26,357 160.650
40.8 28.8 14.4 1382868 - 0.5 24.858 164244
41.4 29.4 15.0 135711 31.2 23.562 159.274
42.0 30.0 15.6 135.840 318 22,119 157,854
42 5 J0.8 6.2 131.229 32.4 20 983 192.212
432 312 16.8 130475 33.0 19.809 150.284
43.8 1.8 17.4 124803 33.8 18.878 143.771
44 .4 32.4 18.0 119.515 34.2 17.918 137.432
45.0 33.0 18.6 113.828 348 17.147 131.075%
456 33.6 19.2 108.554 3.4 16.352 124 908
45.06 34.08 19.66 103.074

452 34.2 19.8 36.0 12707 118.731
d5.8 34.8 204 87 6238 35.6 15.037 112.685
47.4 254 21.0 82 285 7.2 14.530 106.825
A8 0 B0 21.6 47110 378 14.001 101.111
AB & 366 22.2 82411 38.4 13.611 96.022
492 372 22.8 77.863 39.0 13,1898 91.060
49.8 37.8 23.4 73.811 38.6 12.032 85.743
5.4 38.4 24.0 59,8493 0.2 12.643 82.544
51.0 300 24.6 66.436 40.8 12.507 78.942
51.6 306 252 63.132 41,4 12.358 75490
52.2 4.2 258 60.348 42.0 12290 73638
52.8 40.3 26.4 57.704 42 6 12.210 £9.914
53.4 41.4 27.0 55,524 43.2 12.210 67.734
4.0 42.0 276 53.502 43.8 12210 65.712
54.6 42.6 28.2 51.805 44 .4 12210 64.209
§5.2 432 25.8 50665 45.0 12.210 62873
558 43.8 29.4 49884 45,6 12.210 62.094
56.4 44.4 30.0 449153 46,2 12,210 £1.403
a7.0 45.0 306 45705 45.8 12.210 51.005
578 45.8 31.2 48,4490 47.4 12.210 B0.700
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flow {cfs]

Additive Stream Flow Hydrograph Watershed MT +{M4-M1)
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Trail Creek Watershed

July 18, 2006
IN20040385

Watarshed M3 - Watershed M1

SCS Type Il Distribuotion

Watershed M5-M1, 5 =655 028 =1.31

TimefTotal Time | Time {hr] Rainfgllﬂ" otal Cur‘nmulative Gummufa.tiue Incremeﬂ!al
Rainfali Depth {in} Rursif {in) | Runoff {in}
0.000 0.00 0.000 G.000 0 0
0,040 0.96 010 0.021 0 0
0.100 240 0.025 0.054 0 4]
0150 JE0 0.040 0086 4] 1]
0200 4 80 0.080 0.129 4 1]
&.250 £.00 0.080 0172 1] 0
300 7.20 0.100 0.215 0 0
0,330 792 0,120 0,253 ] 0
0.350 8.40 0130 0279 ] ¥
0.380 a1z 0150 0322 0 0
0.400 960 0165 0.354 0 g
0.420 10.08 190 0408 0 a
0.430 10.32 0.200 0.430 i 0
0,440 10,56 0,210 0.451 0 0
0450 10 80} 0,220 0.473 1] 0
0450 11.04 0,230 0,424 1] 0
0470 11.28 {.260 {.558 ] 4]
G480 11.52 0.300 {.6544 ] 1]
0.485 11.64 0340 0730 0 0
0.487 11659 02370 0,795 0 0
0.480 11.76 0 500 1.074 0 0
{.500 12.00 0640 1.375 0.0007 0.0007
0.520 12.48 0. 730 1.568 00108 0.0098
0.530 12.72 0.750 1.811 0.0141 00037
0.540 12.96 0.770 1.654 00184 00042
0.550 13,20 {.780 1675 0.0206 00023
2. 560 1344 0,800 1,718 0.0256 G.O050
570 1368 0.810 1.740 0.0283 0.0027
0.580 13.82 0820 1,761 0.0311 0.0028
0.600 14.40 0835 1.754 00355 0.0044
0.630 1512 0860 1.847 0.0435 0.0080
£.650 15.60 0870 1.869 0.0469 0.0034
Q670 16.08 0. 280 1.890 £.0504 0.0035
0.700 16,80 0.895 1,922 0.0555 0.0055
0720 17.28 0910 1.955 20616 0.0057
0.750 18.00 0.920 1.976 00656 00040
0770 18,45 0,830 1,948 .0696 0.0041
0800 1020 0940 2.018 0738 .0042
0.830 14992 0 950 2041 0.07817 0043
. 850 20.40 0.960 2.082 0.0825 0.0044
0.870 2088 0.970 2,034 0.0870 0.0045
0.900 2160 0 980 2.105 00918 0.0046
0.950 22.80 0 990 2127 0.0954 0.0047
1,000 24 00 1. 000 2.148 o012 0.0043
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Trail Creak Watershed Study
Additive Stream Flow Hydrograph
Watershed K1 + (M5-WM1)

July 18, 2006

IN20040385

Storm Time | M1 Time | M1 Time | Stream Flow | M5-M1 Time | Stream Flow Sum {cfs)
{hrl fhr iéctual fhey | from M1 {cfs) (hr M5-M1 [¢fz) | M1+ (MS-M1)
10.8 4] 48480 0 13.680 62170
11.4 a0 A3 490 W) 13.680 62170
12.0 a 48 480 1,2 13.697 62187
12.6 X5 48490 1.8 13.713 63.203
13.2 1.2 48490 24 14205 £2.695
13.8 7.8 44.490 3.0 14696 63186
14 .4 2.4 48.490 ig 15.543 64.033
15.0 3.0 48 480 4.2 16,390 G4 880
15.6 26 48,490 4.8 17.808 65,995
16.2 4.2 43.480 5.4 18.627 67.117
16.8 4.8 48.480 6.0 19.960 68.450
17.4 54 45440 6.6 21293 68783
18.0 6.0 48,4490 7.2 22.858 71.348
136 8.6 48,490 7.8 24.423 72.013
13,2 7.2 48,490 8.4 26.183 74673
19.8 7.8 48.490 8.0 27.943 76.433
20.4 B4 48 430 g6 29.911 75.401
21.0 9.0 48 450 10.2 31.879 80,358
216 0.6 48450 10.8 34.063 B2.553
22.2 10.2 48.450 11.4 36.248 B4.738
228 10.8 48,490 12,10 38.547 87.037
234 11.4 48 480 126 40.649 89.339
24.0 12.0 48490 13.2 43 238 81.728
246 12.6 48.490 13.5 45704 94.1594
252 13.2 48.490 i4.4 47380 495 870
258 13.8 48.490 15.0 40 067 97557
26.4 14.4 48,490 15.6 50,162 83.652
27.0 15.0 48 490 16.2 51.267 99 757
27.6 15,8 0 45.430 16.8 51920 100,410
282 16.2 0.6 48 430 17.4 52.581 101.071
28.8 16.8 1.2 45 736 18.0 528384 101.620
204 17.4 1.8 48,562 18.6 53.204 102187
0.0 18.0 2.4 50.287 18.2 R ECRE 103.426
30.6 18.6 a0 51.582 18.8 53.064 104,675
31.2 19.2 3.6 53.980 204 52.702 T06 552
31.8 19.8 4.2 56,368 21.0 52,336 108.704
32.4 20.4 4.8 58.741 215 51.624 111.365
33.0 21.0 5.4 63.114 22.2 50.627 114.041
336 216 &0 68.905 22.8 449 864 118.774
342 222 6.6 73017 23.4 48.804 121.8268
34.5 238 7.2 47 557
34.88 23.0 7.36 83666 24.0 131.223
35.4 23.4 7.8 B7.055 246 45,314 133.368
25.0 24.0 8.4 gy.312 252 44 879 142192
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368 24.8 9.0 98.874 25.8 43.433 143.4G7
3r.2 25.2 9.6 108.321 256.4 41 938 151.304
37.8 258 10.2 111.611 27.0 A0 542 152.152
Je.4 26.4 10.8 120788 278 39.085 148,885
390 27.0 11.4 121.835 28.2 37650 158,585
308 27.6 12.0 124.320 Z8.8 36.204 165.524
40.2 28.2 126 129.483 294 34.758 164.241
40.8 28.8 13.2 135820 20.0 33 312 169 213
41.4 25.4 13.8 134283 30.6 31 867 165159
42.0 30.0 14.4 139.286 31.2 30.421 169.707
426 0.8 15,0 135.71 31.8 28.975 164 688
43.10 32.3 27.529

43.20 31.2 15.6 133,840 163,368
43 80 8 16.2 131.229 33.0 26.083 157.314
44 4 32.4 16.8 130.475 36 24.649 155124
45.0 33.0 17.4 124.883 34.2 23.260 148.153
45.6 338 18.0 119.515 4.8 22108 141.623
46.2 4.2 18.6 113928 Jad 20993 134.921
45.8 4.8 19.2 108554 36.0 20.054 125 608
A7 26 28 18,68 103.074

47.4 35.4 19,8 5.6 19.143 122217
45.0 J6.0 20.4 97628 vz 18.367 115,985
48.6 36.6 21.0 92.295 ir.g 17.613 108 908
45.2 37.2 216 87.110 354 16,5685 104.075
45.8 37.8 22.2 22,411 38.0 16.341 98.752
50.4 384 22.5 77.863 38.6 15,8313 93.685
51.0 3490 23.4 73811 40.2 15343 80,155
51.6 389.6 24.0 649 508 40.8 14.952 84.850
52.2 40.2 24.6 86.436 41.4 14.581 81.017
52.8 40.8 25.2 63132 42.0 14.314 77.446
53.4 41.4 25.8 60,348 426 14.06% 74,415
54.0 42.0 26.4 a7.704 43.2 13,531 71636
54.6 426 27.0 55.524 4375 13,808 §8.330
58.2 43.2 278 53.502 44.4 13.737 G7.238
508 43.8 28.2 51.8909 45.0 13.680 §5.679
56.4 44.4 8.8 50.665 45.6 13.680 64.345
57.0 45.0 2.4 44.884 46 2 13.680 £53.564
57.68 45.6 30.0 45,193 46.8 13,680 62.873
58.2 462 30.6 48,785 47.4 13.680 62.473
538 45.8 31.2 45.4390 48.0 13.680 62170
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flow (cfs)

Additive Stream Fiow Hydrograph Watershed M1 +{M5-M1)
1?[] — il - — ———— e ————_—

180
150
140
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Trail Creek Watershed

July 18, 2006
IN20040385

Watershed ME - Watershed M1

SCS Type || Distribution

Watershed ME-M1. 5 =595, 025 =1.20

. . . FainfalliTotal | Cummutative | Cummulative | Incremental
TimefTotal Time | Time (hr} Rainfzf Crepth {in} Runoff {in} | Runcff (in)
0.000 0.00 §.000 0.000 0 0
0,040 0.96 0.010 0021 0 o]
Q.100 2.40 0.025 0.054 0 Q0
0150 3.60 0.040 0.086 0 0
0200 4.80 0.060 0124 0 ]
(.250 5.00 0.080 0172 1] 4]
0,300 720 0100 0.215 0 N,
0.330 7.92 0120 0.258 0 0]
0.250 8.40 0.130 0279 1) 0
0.380 912 0150 0322 0 0
0,400 9.60 ir 165 0.354 0 1
0.420 10.08 0,190 0408 0 0
0430 13,32 0,200 .430 0 J
2.440 10,56 0.210 0.451 0 0
0.450 10.80 0.220 0473 0 0
0.460 11.04 0.230 0.484 0 G
0.470 11.28 0.280 0.558 0 G
0.480 1152 {200 0.644 O 0
0485 11.64 (). 340 0.730 0] 0
0487 11.69 0.370 0.785 0 0
0.450 11.76 0.500 1.074 0 0
0.500 12.00 0.640 1.375 00051 00051
0.520 12.48 0730 1. 568 00215 00165
0.530 12.72 0.750 1.611 00266 .0051
0.540 12 .96 {0.770 1,554 0.0323 0.0058
0,550 13,20 0780 1.675 0.0352 00030
0.560 13.44 G890 1.718 J.0418 0.0064
0.570 13.68 0.810 1.740 0.0 0.0034
0.580 13.92 0.820 1.761 0.0484 0.0035
G600 14 40 0635 1 794 0.0533 00054
0.630 1512 0.860 1.847 00535 0.0095
0.650 15,60 0.ET7OQ 1.869 GLO575 0. 0041
0.870 16.08 0880 1.480 0.0717 0.0042
0.700 1880 0895 1.922 0.0782 0.00B5%
0.720 17.28 910 1.955 0.0848 0.0067
0.750 18.00 0,520 1,976 {.0855 0.0046
0770 18.48 0.930 1.958 0.0842 0.0047
0800 19.20 0.940 2018 0.0980 0.0048
0.830 1962 0,950 2.041 0.1039 0.0043
0.850 20,40 0.960 2082 2. 1089 0.0050
0.870 20.B8 0.970 2.084 1141 00051
0.900 2160 08980 2.105 0.1183 g.0052
0.940 2280 0.880 2127 0.1246 0.0053
1.000 24.00 1.0G0 2.148 0.1300 0.0054
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Trall Creek Watershed Study
Additive Stream Flow Hydrograph

Watershed M1 + {ME-M1)

July 18, 2006

INZ20040385

Storm Time| M1 Time M1 Time | Stream Flow | ME-MT Time | Stream Flow Surm {&fs)
{hr} (hr) Actual (hr) |from M1 {cis) {hi) ME-M1 {cfs) | M1+ (ME-MT)
10.8 0.0 AR 4450 ] 14.040 62530
11.4 06 48 440 0.6 14 040 €2 530
12.0 0.0 48 4490 12 14.113 62 603
12.5 0.6 48 490 1.8 14.187 62 677
132 1.2 48 480 2.4 14693 63183
138 1.8 43,490 3.0 15,200 £3.690
14 4 2.4 A8 450 3.6 15075 64 465
150 2.0 43 480 4.2 16.750 B5.240
15.6 36 48.490 4.8 17.722 868.212
16.2 4.2 48.440 5.4 18.683 57.183
16.8 4.8 48.4490 &.0 19.818 68.208
17.4 §.4 48 490 6.6 20943 69 433
13.0 8.0 43,490 7.2 22.230 FO720
1868 £.6 48,430 7.8 23518 72008
192 7.2 43450 8.4 24 942 73432
168 7.8 43.490 8.0 26.367 74 857
20.4 84 48 490 9.5 27.933 TE.423
21.0 9.0 48 480 102 28.500 77880
216 9.6 48,450 10.8 31218 79.706
222 10.2 48490 114 32.933 31423
22.8 10.8 48 490 12.0 34 725 83.215
234 i1.4 48 400 12.6 36.618 A5 008
24.0 120 48.450 13.2 38 388 86 878
24 .8 126 48 490 13.8 4,254 88749
252 13.2 48.4490 i4.4 42129 a0.619
2588 13.8 48,490 15.0 43930 92 480
26.4 14.4 48,490 1686 45 869 34 350
2719 15,18 45,4580 1638 47 740 ©5.230
275 158 43 450 16.3 43633 98123
282 162 48.490 17.4 £1.400 43 300
288 16.8 48490 18.0 53290 101.780
29.4 17.4 48 4490 i18.6 54,433 102,923
30.0 18.0 48,490 162 55578 104,068
0.6 18.6 0.0 48 4390 19.8 56260 104 750
31.2 19.2 0.6 48 450 204 56 952 105442
3B 19.8 1.2 48 736 21.0 87307 106 043
324 20.4 1.8 48,832 218 57.673 106,655
330 21.0 2.4 S0 287 222 57773 108.060
338 216 3.0 51.592 22.8 BT e 109 488
342 222 3.6 53,580 234 57738 111718
34.8 22.8 4.2 56,368 24.0 57.593 113,961
35.4 23.4 4.8 58 741 245 5¥.211 116853
36.0 24.0 5.4 53114 25.2 £6.540 119,963
365 24 8 5.0 GB.905 258 56.241 125.146
7.2 252 6.6 73.017 26.4 55654 128,670
378 25.8 7.2 27.0 54 808
37.96 25.96 736 83,666 138473
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38.4 26.4 7.8 87.055 276 23.958 141.013
38.0 27.0 g4 897.312 282 52.976 150 288
39.5 276 8.0 95.974 28.8 52.005 151.975
40.2 28.2 8.6 109,321 29.4 50.862 160.220
40.8 288 10.2 111.611 0.0 49.778 167.384
41.4 294 10.8 120.788 206 45 658 169,458
42.0 3.0 1t.4 121.835 31.2 47 538 169,473
426 30.6 12.0 1259 320 318 45.417 175737
43.2 31.2 12.5 129,433 32.4 452087 174780
438 21.8 13.2 135,520 330 44 177 180 087
44 4 32.4 13.8 134,283 33.6 43 056 177349
45.0 33.0 14.4 139.286 34.2 41.836 181.222
45.8 3348 15.0 135,711 34.8 40.815 176,527
46.2 342 15.5 135.840 a5 4 349.68495 175535
458 34.8 16.2 131.229 35.0 38.575 165.804
47 .4 354 16.8 130.475 36.6 37.454 167.928
48.0 35.0 17.4 124,893 372 36.334 161.226
45.6 36.6 18.0 119,215 37.8 35.213 1547258
48.2 vz 18.6 113.928 38.4 34.083 148.021
49.8 37.8 19.2 108.554 5.0 32.873 141.527
50.26 38.26 13.66 103.074

504 38.4 19.8 39.6 31.852 134 928
51.0 38.0 204 a7 528 40.2 30,732 128 360
516 349.8 21.0 02295 40.3 28.611 121.807
52.2 40.2 2.6 07.628 41.4 28481 126.119
52.8 408 22.2 G2.285 42.0 27371 119.686
£3.4 41.4 22.8 87110 426 26.250 113,380
54.00 42.0 23.4 82.411 4312 25.130 107.541
54.55 4375 24.008

bd.8 &65.6 24.0 77.8683 101.872
55.2 432 24.6 73.811 44.4 22 883 05.704
55.8 4318 25.2 58.588 45.0 21818 91.714
56.4 44.4 25.8 86.436 A5 .6 20,761 B7 197
57.0 45.0 26.4 63.132 45.2 19.944 B83.076
7.6 45.6 27.0 G0.3458 45.8 18,141 79.488
58.2 45.2 278 87.704 47.4 18.485 76.188
588 46.8 282 55,524 48.0 17.839 73.363
58.4 47 4 288 53.502 48.6 17.300 70.802
g60.0 48.0 28.4 51.8895 492 16.765 £8._768
50.6 48.6 30.0 50.665 40.8 16.323 66 988
61.2 48.2 30.8 45.884 S04 15.885 55,759
61.8 498 31.2 49193 2.0 15.536 54.728
62.4 50.4 1.8 48.795 51.8 15183 63.988
g3.0 510 32.4 48.4380 52.2 14.926 53.416
536 516 33.0 48.4580 22.8 146656 63,155
54.2 52.2 33.8 43.4580 534 14.484 52974
54.3 528 4.2 48,430 54.0 14.310 §2.800
G654 534 34.8 45480 54.6 14.218 g2.708
65.0 54.0 35.4 48.450 0.2 14,125 52.619
666 54.8 3g.0 48.420 59.48 14.083 62.573
67.2 852 Ie 48.430 56.4 14.040 62.530
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flow {cfs}

Additive Stream Flow Hydrograph Watershed M1 + {M&-M1}
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Tahle 3,33
Runoff Curve Numbess for Urban Areas (SCS, 1986)

Caver Type and Curve Mumbess for

Hydrologie Condition Hydrologic Soil Group
A B C D
Undeveloped 4 reas
Caultivated Lend
Wilhout conservation trealment 12 g1 B3 91
With conscrvation treatment 62 7l 78 8]

Fasture or range land !

Poor condition 68 79 86 g9

Good condition 39 (] 74 B
Meadow
Good condition 30 T, S T8
Wood or Forest land
Thin stand, poor sover, no mulch 45 &6 77 83
Good cover 25 55 0 71
Fully developed urban arear fwith established vegeiation)
Open space (lawns, parks, golf courses, cEmeteriag}
Foor condition {grass cover < 50%) 68 79 Bs &g
Fair condition (grass eover 50% to 75%) 49 69 79 B4
Good condilion (grass cover > 75%) 35 61 74 80
Ympervious arcas:
Faved parking lots, oofs, denveways, eto
(excluding right-of-way) 98 98 o8 oE
Streets and roads
Paved enrb and storm sewers (excluding
right-of-way) 9% 93 9% L
Giravel P &5 Y |
Dhrt 72 82 E7 29
Urban Dasigicty
Commercial and business (B5% impervions) 39 92 G4 95 .
Industnal {7224 impervious) - Bl 37 o1 93
Kesdentisl
1/8 zere or less, townhouses {65% imporvious) 77 &5 o &2
1M acre (2B% impervious) 6] 75 R 37
173 aere (30% impervions) 57 72 58I 36
1/2 acre [(23% Impervious) 54 70 &0 85
! acre {20% impervious) 51 458 79 24
2 acre 15 &5 77 82
Developiny Urban Areas
Mewly graded srers (no vegelstion) : T B @1 94
HERPICG Stermaviter Drainage Menual Hovised July-1004 Chapter 3 - 19

HERPICC Stormwater Drainage Manual - Revised July 15995
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Table 3.3 4
Runoff Curve Numbers for Agricultural Lunds (SCS, 19%4)

L

Cover Type and Curve Numbers for
Hydretogic Condition Hydrologie Soil Group
A B C D

Fasture, prassland or Tange with continoes
forage for grazing

Poor &8 Fi a0 B9
Fair 49 59 . 78 B4 ~
Ciood 30 &l 74 B

- _-! b [- .1 B

Meadow with continuons Erass, profected from
grazing and generally mowed for hay 30 35 71 78 .

Brush/brush-weed-grass mxture with hush
being the major eiement

Faar 45 &7 77 83
Fair 35 56 Fil) 77
Crood 30 48 03 73

Woods and grass combination (orchard or tree farm)

Eoar 57 73 £z b
Fair 43 a5 76 ]
Good 32 3B 72 7a

Woods .
Faar 43 A TT g3 .
Fair 3 & 73 T '
Good 30 a3 70 17

Farmsteads 549 74 &2 R8s

The curve number method may alse be wsed in determuning the time distribution of the
runoff.  In this manual, the CN method 1s used in conjunction with the synthetic
dimensionless and triangular unit hydrograph methods to determine the storm hydrograph,
The procedure used in this operation is outlined below,

1. Determine the basin curve number,

2, Given the rainfall depth and storm duration, determine the titne distribution of the o
rainfall This distribution can be the SCS Type II or Huff Distributions discussed in i
Chapter 2.

Lo il Chapter 3 - 20

HERPICC Stormwater Drainage Manual - Revized Tuly 15995
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Trail Creek Watershed Study
June 2006
IN20040385

Watershed Land Use Types and the Comesponding Cover Type Assumptions for Curve Number Calculations

Developed Agriculture Pasture/Grassiand

Paslure, grassland, or range with continuous forage for grazing

Developed Agnculture Row Crop

Pasture. grassland, or range with continuous forage for grazing

Deyeloped Non-Vegetated

Urban: Commercial and Business

Developed Urban High Density

Urban: Commercial and Business

Developed Urban Low Density

Residential: 1 acre

Palustrine Forest Deciduous

Wood or Forest Land: good cover

Falustrine Herbaceous Deciduons

Wiood or IEDI’ESI Land. EODﬂ cover

FPalustrine Shrubland Deciduous

Meadow

Palustrine Woodland Deciduous

Wood or Forest Land: good cover

Temestrial Forast Deciduous

Wood or Forest Land: good cover

Tarrestrial Forast Evergreen

Wood or Forest Land: good cover

Terrestrial Forest Mixed

Wood or Forest Land. thin stand

Terrestrial Shrubland Deciduous

Ieadow

Terrestrial Waoodland Deciduous

Wood or Forest Land: good cover

Unclassiied Claud/Shadow

Highest % {Wood or Forest far E1)

Water

Chrt
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Soti Conservation Service Type Il Storm Distribution

RainfalNTotal Rainfa)|

TimelTotal Time  Rainfall/Total Rami:l

0.000
0.040
0,10
450
4200
0.250
0300
0.330
3. 350
0380
0400
0420
430
0440
0.450
0480

0470 -7

480
0Agh
D487
02490
J.500

0.000
£1.014
025
o040
0.060
0.030
0.300
0120
0,130
0. 14534
ihiB5
.10
.200
0z14d
.22
230
0250
0.300
0,343
0370
i.500
a40

(}00 0602
TimeTatal Tihime

h520
0 h30
£.540
550
{1 560
0570
0530
00
0530
0650
8.5/0
0,700
Q.720
0.750
a¥va
0 800
0.830
{1,850
SET
0805
0.950

BTy
;‘.'-Ji..l'

0.730
0750
0770
0.750
500
0.810
5240
3535
0.850
0870
nas0

0550 -

2.913
Daz0
0.430
0,845
a50
0950
0,87:%
+E80
0.550

i.003

TimefTotal Time  Rainfallotal Rainfal
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