Contents

Page
B 1 i ol s T LT e

Factore affecting surface runcff..seseesel2=2
General.svesvovsssossossssssssnssnnnsd=2
Ratnfall e vidds s v e i e =1
Hydrologic soil groupBecesccseveneseld=2
COVET EYPBiais s v i astnsisineessnsde]
18 o 7 B e T-E v o et e P
Hydrologle conditionssssssssassnsnnad=3
ToOPOETEPHY S was wmow i a b b vnwm sn e aasned=3

L]

v es =4
vesnl=h
|o--2—":|'
seved—4

RUB O L f e s s s e nsnsvunssssscasnsnnnenss
Runoff curve numbersS.cecesrsans
Rainfall-----.--;;...........--
Estlopating runoff..ccvsvnnsernsn

Tine of conceuntratlon.sssivicssiaivnnsssral=h
GEI‘.‘[EI’&]..-...-»-»--...-.......--.-o'.--E-E
Estimating time of concentration....2-5
Average watershed slope.sccceccnacnseal=5
Flow 1Eﬂgth.1.-tt;;au-tt.-u--guputo.bz*s

Peﬂk dischargeilrrlilnliiiiitllii-iiinnnnnnz-'ﬁ
General.-ﬁf-........................2—6
IE‘I‘P ratiﬂiIi-r-!ll-rro-t-o-i--ooilrtz“ﬁ
Estimating peak discharge..ccacesansd=6
Adjustment for pond and swamp
EIEEStlI""iiiil!l‘ttitIiiiiliIN_E_ﬁil
Limit‘.ationa.-.;;..........................2—]"
Exﬂmple e e T T T e P [ 1 L
Exﬂ-mple 2"2.:--|.|.ta--t--------;tcoo--.onnnz_lﬂ
Hydrologlec soil groups for Indiana....IN-2-1
Indiana hydrology mapS.sssecissnencans IN=2=7

Gulde to requirements for s Ssction
E’ﬂfl PErmitiott-----uaanghggtar.p.-.IN-z-Z?

(EFM Notice IN-532, October 1989)

IN-2-1



Exhibits

Fage

2-1 Unit peak discharge {qu] for SCS5 Type I rain-

fall distributiﬂntottttttttoooot----tt-tn-o-z"‘ll
2-14A Unit peak discharge (q ) for SCS Type IA

rﬂ-infall diﬂtributiﬂﬂ?!!!ttttootllt!i!iiiiooz 12
2-11 Unit peak discharge {q )} for SCS Type Il rain-

fﬂ-l]. distributiﬂnrtritl!tttorioiitrr!!toqttoz 13
2-111 Unit peak discharge {q ) for 5C5 Type III rain-

fall distribution-c--.---...;ec--.----....--ﬂ 1*"'}

IN-2-1I1 Unit peak discharge (qu} for 5C5 Type II
rainfall distributiun--....o--...--------IN-'E"lfhl

Flgures

IN-2-1 Rainfall values for Indiana -
inches - 24 hour duration storms -
1, 2, 5, 10, 25, 50 and 100 year
frequencies-.Il-tlliiiilﬂiiiittiiIiiittltttttIN-z-S

IN=2-2 Rainfall values for Indiana -
inches - 10 day duration storms -
25, 50 and 100 year frequencieBescessssses IN=2=-15

IN-2-3 Runoff wvalues for Indiana -
inches - 10 day duration storm -
100 year frequency, with multipliers..sssIN-2-18

IN=2=4 Rainfall wvalues for Indiana -

inches = 6 hour duration storms for

TE=60 emergency splllway and freeboard

h}*dl‘ﬂg[’ﬂphs----r--------r----1---.------4-1}4—2—19
IN-2-5 Quick Return Flows for Indiana - inches...IN-2-25
IN-2-6 Indiana DNE Minimum Freeboard Rainfall....IN-2-26

LN-2-7 Area Needed to Produce 5 cfs Average
Annual Flow in Indiana - acres.....cuseses«IN=-2-28

IN-2-ii (EFM Notice IN-52, October 1989)



Figures

2-1

22

2-3

2-4

2-5

2-7

2-8

28

Page
Approximate geographic boundaries for SCS
rainfall distributions, . .. e 2-15
Precipitation values for the Eastern United
States—2-year 24-hour rainfall (inches). ...... 2-16

Precipitation values for the Eastern United
States—5-year 24-hour rainfall {inches). ... . .. 2.17
Precipitation values for the Easlern United

States—10-year 24-hour rainfall (inches). ..... 2-18
Precipitation values for the Eastern United
States—25-year 24-hour rainfall (inches). ..... 2.19
Precipitation values for the Eastern United
States—>50-year 24-hour rainfall {(inches). ..... 2-20
Precipitation values for the Eastern United
States—100-year 24-hour rainfall (inches). . ... 2-21

Precipitation values for Alaska—2-year 24-hour
rainfall (inchesg) .. ... iy 2-22
Pracipitation values for Alaska—5-year 24-hour

rainfall {inches). . e . 2-23
Precipitation values for Alaska—m-yaar
24-hour rainfall (inches). ...................2-24

Precipitation values for Alaska—25-year
24-hour rainfall (inches). ................... 2-25
Precipitation values for Alaska—50-year

24-hour rainfall (inches). . . 2-26
Precipitation values for Alaska—mﬂ-year

24-hour rainfall (inches). . Vil SR
Precipitation values for Hawaii—2-year 24-hour
rainfall (inches). ..o ool oy iiae L 208
Precipitation values for Hawaii—5-year 24-hour
rainfall {inches). ..................... . 2-29

2-16

217

218

2-19

2-20

2-1

2-22

2-23

2-24

2-25

2-26
2-27

Page
Precipitation values for Hawaii—10-year
24-hour rainfall {inches). ................... 2-30
Precipitation values for Hawaii—25-year
24-hour rainfall {inches). ...................2-31
Pracipitation values for Hawaii—50-year
24-hour rainfall {inches). ................... 2-32
Precipitation values for Hawaii—100-year
24-hour rainfall {inchas). ................... 2-33
Precipitation values for Puerto Rico and the
U.S. Virgin Islands—2-year 24-hour rainfall
PREIEEN s s s T S T 2.39

Precipitation values for Puerto Rico and the

U.5. Virgin Islands—5-year 24-hour rainfall

finches). . ... . i 2-35
Precipitation values for Puerto Rico and the

U.5. Virgin Islands—10-year 24-hour rainfall

(inches). . R ... 2-36
Fraclpr:anon values for F'uertu Rico and the

U.5. Virgin Islands—25-year 24-hour rainfall

(inches). . . TN I
F'reclpnatlnn values fur Puerto Rico and the

U.5. Virgin Islands—50-year 24-hour rainfall

LT R 1
Precipitation values for Puerto Rico and the

U.5. Virgin Islands—100-year 24-hour rainfall
finches). ... ... ... i, 2.39
Solution for runoff equation. ................ 2-40
T nomograph. . . . 2-41

{EFM Wotice IN-52, October 1983)

IN-2- ji



Tables

Page

1 Hydrologic soill groups for United States soils...2-42
-2 Runoff depth for selected CN's and rainfall
amnunts.-.........-.....-.-..--..-..............-2—34
2=3a Runoff curve numbers for cultivated agricultural

Lamds e s ieaniimdsiimssrrreriiiesirdas saed inie we s 2=85
2=3b Runoff curve numbers for other agricultural

lﬂ-ndsi‘..II.l‘i.tI.iIII.i‘.‘.tiillilr.ii.iii'iiliiz-aﬁ
2-3c Runoff curve numbers for arid and semiarid

Tangelands.ccoirasenasansasnssnssassnssansennranesst—87
2-3d Runoff curve numbers for urban areas..sssesssssss2-88
2-4 1a values for runoff curve numbersS«sssssssscesess2=89

IN-2-1 Adjustment Factor (Fp) for Pond and Swamp
ATBAB cs s s nannssssbsnssssnnssnsenssinsenns LIHN—=Z2=6.1
IN-2-2 Hydrologic So0il Groups for Indiana Soils....IN-2-2

Examples

2_1 Estimating wﬂightﬂd GHI"Il"l"ll"i’l.!‘.iil.l‘lllz_g
2-2 Estimating peak discharglceccccsscccsssssessrensssl2=10
Worksheets

1 Runcff curve numbere:cscesccsssnscssensssasnnsss2=90
2 Time of concentration and peak discharge........2-91

IN-1 Runoff curve number (can)—-(IN-ENG-10)eesssssIN-2-91.1
IN-2 Time of concentration and peak discharge..s.
EIN-ENG_IGEJiiil!iititiltiii'i-'-------v---IN"E*gl-E



HYDROLOGIC SOIL GROUFS
FOR INDIANA

Soil properties influence the process of generation of
runoff from rainfall and must be considered in methods of
runoff estimation. When runoff from individual storms is
the major concern, the properties can be represented by a
hyvdrologic parameter which reflects the minimum rate of
infiltration obtained for a bare so0il after prolonged
wetting. The influences of both the surface and the
horizons of a so0ll are therefore included.

The soils are classified into four hydrologlc groups (A, B,
C, and D) on the basis of water intake at the end of a lomng-
duration storm occurring after prior wetting and after an
opportunity for swelling, and without the protective effects
of vegetation. By definition, the infiltratiom rate is the
rate at whiech water enters the soil at the surface and which
is controlled by surface conditions, and the transmission
rate is the rate at which the water moves in the so0il and
which isg controlled by the horizons.

Table IN-2-2 gives the hydrologic so0il group for each soil
series found in Indiana, and in some instances, gives more
than one hydrologic soll group classification for a series.
In using this table, the first group shown is the probable
maximum improvement that can be made through artificial
drainage and the maintenance or improvement of soil
structure; the second group shown is the native or natural
group that the s0ill series is usually classified under when
its water Intake characteristics have not been significantly
changed by artificial drainage, land use, or other factors.
Generally speaking, those series having more than one
classification are soils with relatively high water tables
where artificial drainage measurably improves their ability
to absorb rainfall and thus reduces runoff.

(EFM Notice IN-52, October 1989) IN-2-1



TABLE IN 2-2

HYDROLOGIC SOIL GROUPS FOR INDIANA SOILS

HYDRO
SOIL NAME GROUP S0IL NAME
ABSCOTA A 1/ BELLEVILLE
ACEERMAN A/D —~ BELMORE
ADE A BERKS
ADRIAN A/D BETHESDA
ALFORD B BEWLEYVILLE
ALGANSEE B BILLETT
ALGIERS c/D BIRDS
ALIDA B BIRKBECK
ALLISON B BLOOMFIELD
ALVIN E BLOUNT
AMBRAW B/D BOBTOWN
ANDRES B BONNELL
APTAKISIC B BONNIE
ARMIESBURG B BONO
ASHEUM B/D BOOKER
ATKINS D BOONESBORO
AUBBEENAUBBEE B BOOTS
AVA C BOUREBON
AVONBURG D BOWES
AYER B BOYER
AYEMOUNT B BRADY
AYRSHIRE . BRANCH
BANLIC c BREMS
BARCE B BRENTON
BARRY B/D BROMER
BARTLE b} BRONSON
BATTLEGROUND B BROOKSTON
BAXTER i} BRUNO
BEANBLOSSOM B BRYCE
BEASLEY c BURNSIDE
BEAUCOUP E/D CADIZ
BECKEVILLE B CAMDEN
BEDFORD C CANA
BEECHER C CANEYVILLE
BELKNAP C CARLISLE
Notes:

IN-2-2
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CARMEL
CARMI
CASCO
CATLIN
CELINA

CERESCO
CHAGRIN
CHALMERS
CHATTERTON
CHEEKTOWAGA

CHELSEA
CHETWYND
CINCINNATI
CLARENCE
CLERMONT

CLYDE
COBESFORD
COESSE
COHOCTAH
COLOMA

COLYER
COMFREY
CONOTTON
CONOVER
CONRAD

COOLVILLE
CORWIN
CORY
CORYDON
COUPEE

CRAIGMILE
CRANE
CRAWLEYVILLE
CRIDER
CROSBY

Two hydrologic soil groups such as B/C indicate the
drained/undrained situation.
Modifiers shown,
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TABLE ﬁN 22
HYDROLOGIC SOIL GROUPS: FOR INDIANA SOILS

HYDRO HYDRO HYDRC

SOIL NAME GROUP SOIL NAME GROUP SO0IL NAME GROUE
CROSIER ¢ FAXON B/D HICKORY H
CUBA B FINCASTLE C HIGH GAP C
CYCLONE B/D FLANAGAN B HILLSDALE B
DANA FORESMAN B HOLTON C
DARROCH B FOX B HOMER B
DARROCH, BEDROCK FREDERICKE B HONONEGAH A

SUBSTRATUM C FREE B/D HOOPESTON B
DEARBORN B FULTON D HOOSIERVILLE C
DEL REY C GENESEE B HOSMER C
DEPUTY C GESSIE B HOUGHTON A/D
DERINDA C GILBOA B HOYTVILLE c/D
DESKER A GILFORD B/D "HUNTINGTON B
DICKINSON B GILFORD,STRAT. HUNTSVILLE B
DIGBY B SUBSTRATUM D IONA B
DOOR B GILPIN C IPAVA B
DOWAGIAC B GINAT D IROQUOIS B/D
DRIFTWOOD C/D GLENHALL B IVA C
DRUMMER B/D GLYNWOOD C JASPER B
DU PAGE B GOSPORT C JENNINGS C
DUBOIS C GRANBY A/D JOHNSBURG D
DUNNING D GRAVELTON B/D JULES B
EBAL B GRAYFORD B JUNIUS C
EDEN C GRISWOLD B KEALAMAZOO B
EDENTON C GROVECITY B EENDALLVILLE B
EDWARDS B/D GUDGEL C KENTLAND A/D
EEL B GUTHRIE D KERSTON A/D
ELDEAN B HAGERSTOWN C KIBBIE B
ELKINSVILLE B HANEY B KINGS D
ELLIOTT C HANNA B KOEOMO B/D
ELSTON B HARPSTER B/D EOSCIUSKOD B
EVANSVILLE B/D HASKINS C KURTZ C
FABIUS B HAUBSTADT C LAFAYETTE B
FAIRMOUNT D HAYMOND B LA HOGUE B
FAIRPOINT C HENNEPIN B LANDES B
FARMINGTON c HENSHAW C LASH B
Notes: Two hydrologic soil groups such as B/C indicate the

drained/undrained situation.
Modifiers shown, e.g., bedrock substratum, refer teo a
specific soll series phase found in soil map legend.

EFM Notice IN=52, October 1989) IN=2-3



TABLE IN 2-2

HYDROLOGIC SOIL GROUPS FOR , INDIANA SOILS

SO0IL NAME

LAURAMIE
LAWRENCE
LENAWEE
LINDSIDE
LINKVILLE

LINWOOD
LISBON
LOBDELL
LOMAX
LONGLOIS

LOSANTVILLE
LUCAS

LY¥DICE

LYLES
MAHALASVILLE

MAPLEHILL
MARKER
MARKHAM
MARELAND
MARKTON

MARTINSVILLE
MARTISCO
MAUMEE
MCGARY
MEDORA

MEDWAY
MELLOTT
MERMILL
METAMORA
METEA

MIAMI
MIAMIAN
MIDDLEBURY
MILFORD
MILLBROOK

Notes:

HYDRO
GROUP SOIL NAME
B MILLGROVE
C MILLSDALE
E/D MILTON

C MONITOR

C MONTGOMERY
A/D

B MONTMORENCI
B MORLEY

B MOROCCO

B MOUNDHAVEN
C MUDLAVIA

D MULVEY

B MUNDELEIN
B/D MUREN

B/D MUSEEGO

C MUSKEINGUM
B MUSSEY

C NAPOLEON

C NAPPANEE

C NEGLEY

B NESIUS

E/D NEWAREK

A/D NEWGLARUS
C NEWTON

B NICHOLSON
B NINEVEH

B NOLIN

B/D OAKVILLE

B OCELEY

B OCTAGON

B DDELL

C OLDENBURG
B ONARGA

B/D ORMAS

B ORRVILLE

HYDRO
GROUP

SOIL NAME

B/D
B/D
c
c
D

=N - - - [ e = -l R (=B =T - R e o o - I -
e
=

O

OSHTEMO
OTWELL
OUIATENON
OWOSsS S0
PALMS

PAPINEAU
PARKE
PARR
PATE
PATTON

PEKIN
PELLA
FEOGA
PEOTONE
PETROLIA

FEWAMO
FHILO
PIANKESHAW
PIKE
PINEVILLAGE

PINHOOK
PIOFPCOLTIS
PIPESTONE
PLAINFIELD
PLANO

POFPE
PRINCETON
FROCHASEA
PROCTOR
QUINN

RAGSDALE
RAGSDALE,
OVEEWASH
REAHM
RAINSVILLE

Two hydrologic soll groups such as B/C indicate the

L R . T I T R, T T T

HYDRO
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TABLE IN 2-2

HYDROLOGIC SOIL GROUFPS ﬁGR INDIANA SOILS

SOIL NAME GROUP S0IL NAME GROUP SOIL NAME GROUP
RANDOLPH C SELFRIDGE B TAMA B
RARDEN C SELMA B/D TAWAS alD
RAUB c SEWARD B TECUMSEH B
RAWSON B SHADELARND C TEDROW B
REDDICK B/D SHAKAMAK c THACEERY B
REESVILLE c SHIPSHE B THROCEMORTON B
RENSSELAER B/D SHOALS + TICE B
RENSSELAER, B SIDELL B TILSIT C
NONSTRATIFIED SIMONIN B TIPPECANOE B
SUBSTRATUM C SISS50N B TOLEDO D
RICHARDSVILLE B SKELTON B TORONTO C
RIDDLES B SLEETH C TOTO B/D
RIDGEVILLE B SLOAN E/D TRACY B
RIMER C SPARTA A TRAPPIST C
RIVERDALE A SPINKS A TREATY B/D
ROBY C 5T. CHARLES B TEEVLAC B
REOCKCASTLE D 5T. CLAIR D TROXEL B
ROCKFIELD B STARKS C TUSCOLA B
ROCKTON B STEFF C TYNER A
RODMAN A STENDAL C UNIONTOWHN B
ROSS B STOCKLAND B VARNA C
ROSSMOYNE c STONELICK B VIGO D
RUARK B/D STOY C VINCENNES c/D
RUSH B STRAWN B VOLINIA B
RUSSELL B STROLE C WABASH D
RYKER B SUMAN B/D WAKELAND C
SABLE B/D SUMAVA B WALLEILL c/D
SARANAC c/o SUNBURY B WARNERS c/D
SARANAC, GRAVELLY SWANWICK D WARSAW B
SUBSTRATUM C SWITZERLAND B WASEPI B
SAUGATUCK C SWYGERT C WASHTENAW C/D
SAWABASH B SYLVAN B WATSEEKA B
SCIOTOVILLE C SYMERTON B WAUFPECAN B
SEAFIELD B TAFTOWN B WAUSEON B/D
SEBEWA B/D TAGGART C WAWASEE B
Notes: Two hydrologic soil groups such as B/C indicate the
drained/undrained situation.
Modifiers shown, e.g., bedrock substratum, refer to a
specifiec s0il series phase found in soil map legend.
(EFM Wotice IN=52, Dctober 19893) IN=2-5



SOIL NAME

WAYNETOWN
WEA
WEIKERT
WEINBACH
WEISBURG

WELLSTON
WESTLAND
WHEELING
WHITAKER
WHITSON

WILBUR
WILHITE
WILLETTE

WILLIAMSPORT
WILLIAMSTOWN

WINGATE
WIRT
WOLCOTT
WOODMERE
WOOLFER

WYNN

XENIA
ZABOROSKY
ZADOG
ZANESVILLE

ZIPP

Notes:

HYDRO
GROUP

TABLE IN 2-2
HYDROLOGIC SOIL GROUPS FOR INDIANA SOILS

SO0IL NAME

HYDRO
GROUF

SOIL NAME

HYDRO
GROUP

drained/undrained situation.
Modifiers shown, e.g., bedrock substratum,
speclific soll series phase found in soil map legend.

IN-2-6
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Adjps-renT For Pond and Swamp Arezs

The =1 shtained by the

Drooe L5 this chepter provide
reszgo 22s% discharges for
small »zhods eXcepi on arecs
whersa Jz oT swWampy aress occur
in the *ershed. Where these
condls cocur, & considerable

amount 2° the surface runoff mav be
retairesd iT temporary storzge and
the pezk Toiz of runcff should be
reduced to rveflect this condition.
A pond snd swamp acdjustment facter
i obvtzinzsd from tabie IN-2-1
e E te nearest table

The Fp fector can be

v Tor ponds O SWAWMDSE
zot irn the Te fiow path.
2 awemp &reag oceur in
iew path area, 2 flood
arccaduere should be used.

TT=0=1 idjustment Factor (F»)
Send And Ewemp Aress

Percentage oI Fp
Waterch=d Ares
o 1.00
0.2 0.97
« 0 0.87
0.81
0.75
0.72

[}
ot
h
i
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Indiana Hydrology Maps

The following figures have been developed on Indiana maps to
provide more detailled information for use with wvarious
hydrologiec calculations in Indiana.

Figure IN 2-1 (7 sheets) shows the rainfall for 24 hour
duration storms for 1, 2, 5, 10, 25, 50 and 100 vyear
frequencies.

Figure IN-2-=2 (3 sheets) shows the rainfall for 10 day
duration storms for 25, 50, and 100 year frequencies.

Figure IN-2-3 (1 sheet) shows the runoff for a 100 year
storm frequency of 10 day duration. It also shows
multiplier values to convert to 5, 10, 25 and 50 year
frequencies with 10 day duration runoff wvalues and to 1 day
duration storms.

Figure IN-2-4 (6 sheets) shows the various 6 hour duration
precipitation data required for the emergency spillway and
freeboard hydrographs by Technical Release No. 60 - Earth
Dams and Reservoirs, October 1985.

Figure IN-2-5 (1 sheet) shows the quick return flow.

Figure IN-2-6 (1 sheet) shows the Indiana Department of
Natural Resources Minimum Freeboard Rainfall required for
all structures requiring a permit from them for
construction. The total storage in acre—-feet below the
maxmimum stage of the principal spillway hydrograph
determines the percentage of probable maximum precipitation,
Figure IN-2-4, sheet 6 of 6, to be used to determine the
overtopping storm or minimum top of fill elevation.



RAINFALL - | YEAR FREQUENCY -24 HOUR DURATION
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RAINFALL - 2 YEAR FREQUENCY - 24 HOUR DURATION
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RAINFALL-5 YEAR FREQUENCY -24 HOUR DURATION
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RAINFALL —10 YEAR FREQUENCY - 24 HOUR DURATION
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RAINFALL -25 YEAR FREQUENCY - 24 HOUR DURATION
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RAINFALL - 50 YEAR FREQUENCY - 24 HOUR DURATION
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i RAINFALL-100 YEAR FREQUENCY —24 HOUR DURATION
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EWHIRIT IN-Z-II-A - UNIT PEAK DISCHARGE (qu) - cfs/acre/inch

for 805 Type IT rainfali distribution

a/p 0.0 042 0.4 046 018 | 0,20 0.2 024 026 028 | 030 035 0,40 045 0.5
Tt 1
040 | 1.2 157 155 154 153 0 152 LB 10 149 147 | L6 L3B LE6 108 019
0.2 | 149 148 14T 145 44 143 LA L4000 L3 L3 | L3 L& L5 098 003
14 | 142 L4 13 1.3 1,3% ¢ LF LB LT LN 1,29 | L2e L1 10T 090 0.67
016 | 13 L w13t L» oL 1,26 LB LA L2 | L2000 11l 1,000 0.8 0.3
048 | 130 Lz 1.2 L25 L24 | L2 120 L9 LT L6 | Li4 105 094 019 0.9
i
0.20 | .25 123 1.2 1.18 5 (A7 LE L4 102 L10 | 109 1,00 089 075 0.56
0.2 | 1.0 119 1T 5 L4 | 1.2 L1000 1,09 107 1,06 | 104 095 085 0.1 0,54
0.24 | 1.16 L4 1,13 {1 1.09 | 1.08 1.06 1,05 1,03 .02 | 1.00 091 081 0.68 051
0.25 | L2 L1 1.09 7T .06 | 104 L0200 L0 0.5 098 | 0.9 088 OTT 0.5 0.49
o2e | L9 L0700 1.5 104 102 | L0 0.9 09T 0.9 0.9 | 093 0.4 074 0.2 048
030 | 106 104 102 101 099 | 09T 0.9 0.9 093 0.9 | 050 0.81 072 0.0 0.4
032 | 103 00 099 098 0.9 | 0.9 0,92 091 050 0.8 | 08T 079 0,49 0.5 045
0.4 | 100 o098 0.9 095 093 | 0.2 0.9 0.89 0.87 0.8 | 0.84 076  0.67 056  0.43
0.3 | 097 0.9 094 0.9 09 | 089 088 0.8 0.5 0.8 | 0.82 074 065 054 042
0.3 | 0% 092 091 090 0.8 | 08T 085 0.84 082 0.8 | 079 072 0.63 053 0.4
0.40 | 092 091 089  0.88 0.8 | 085 0,83 082 080 079 | 07T 070 061 051 0.40
o.42 | 050  0.89 08T 0.8 084 | 082 0.8 0.8 078 077 | 078 0.68  0.40 050  0.39
0.4¢ | 0.88 0.87 0.85 0.4 082 | 081 079 078 076 075 | 0.T4 0.6 058 049 0.38
046 | 086  0.85 .83 0,82 0.80 | 079 0T 076 074 073 | 072 085 05T 0.4T  0.37
0.42 | 0.84 0.83 0.1 0.8 078 | 077 076 074 073 071 | 070 0.63 055 0.4 035
050 | 0.82 081 0.8 078 077 | 0.7 074 073 071 070 | 0.9 0.62 054 045 0,36
052 | o8t o079 078 07T 075 | 074 072 071 070 0.48 | 0.67T 0460 053 0.4 035
066 | 079 o078 074 075 074 | 072 071 070 0.68  0.67 | 0.66 059 082 043 0.4
05 | o7 076 078 074 072 | 0TI 0.69  0.68  0.6T  0.66 | 0.4 058 051 0.42  0.34
058 | 076 075 074 072 071 | 0.9 0.8 0.7 0.6 0.64 | 0,63 05T 050 0.42  0.33
0.60 | 075 074 072 071 0.89 | 0.68 0.6 0.86  0.64 0.63 | 0.2 056 049 0. 032
.62 | 074 072 0Tt 07O 0.68 | 0.7 066 064 063 0.62 | 061 055 048 040 0.3
0.64 | 0,72 071 070 0.8 0.67 | 0.86 064 0.43 0.62  0.61 | 0.60 054 04T 0.3 031
0.6 | 071 0700 089 0.6 0.66 | 0.65  0.63  0.82  0.61  0.80 | 059 053 046 039 0.3
0.63 | 0,70 0.9 0.6T 0.66 0.65 | 0.64 0.62 061 0.0 059 | 058 052 045 0.8 030
0.70 | 0.69 _ 0.68  0.66 __0.65 _ 0.64.] 0.62  0.61 . 0.60 059  0.58 | 0.57 051 046  0.37 0.3




EMHIBIT IN-2-11-A="UNIT PEAK DISCHARGE tqu) - cfs/acrefinch - continued
for SC85 Type I rainfall distribution

lafp 0,10 0.12 0.14 0.16 0,18 0,20 0.22 0.24 0,26 0,28 0,30 0,35 .40 0.

Y HT1-2-HI

(0661 Punf ‘HC-NI I0TION WAH)

45 0.50

Tc
.70 .49 .48 0,66 .65 ) |: .62 061 0.40 0.59 0.58 0.57 0.51 0.45 0.37 0.30
(.75 .66 0,45 .64 0.62 0.61 | 0.80 0.59 .58 0.57 0,55 0.54 0.47 Q.43 (.35 (.29
.80 0.64 .43 .61 0.60 0.57 .58 057 .54 .54 0.52 0,52 0.47 0.41 (.35 0.28
.85 0.62 0.40 0.5% 0.58 0,57 0,54 0.55 0.54 0,52 0.51 .50 0.45 0.40 .34 027
(.50 0. &0 0.5 (.57 0.56 0.55 0.54 0.52 0.52 0.51 0,50 0.49 0.44 0.38 0.33 0.26

0.55 0.58 0,56 0.55 0,54 0,53 0,52 0,51 .50 (.49 0.4 0.47 0.42 0.37 0.32 0.2¢
.00 0,54 0.56 0,54 0.53 0.52 0.50 0.49 0.48 .45 0.47 .48 0.41 0.36 0.31 0.25

1.4 0,53 0.52 0,51 0,50 0.4% .48 0,47 0,44 .45 0.44 0.43 0.3% 0.34 0.2% 0.24
1.2 0.50 0.49 0.48 0.47 0.46 0.45 0.44 0.43 0.42 0.41 0.41 0.37 .32 .28 0.23
1.3 0,47 0,46 0.45 01,45 .44 0.43 0.47 0.41 (.40 0.39 0.39 0.35 0.31 0,26 0.22
1.4 0.45 0.44 0.43 .42 .42 0.41 0,40 0,39 0,38 0.38 0.37 0.33 0.29 0.26 .21
1.5 0.42 0.42 0.41 .40 0,40 0,39 0,38 0,37 0.37 0.34 0.35 .32 0.28 0.24 0,20
.4 0.4 0,40 0,40 0.3 0.38 0.37 0.36 0.35 0.3% 0,34 0.34 0,30 0.27 0.23 0.20
1.7 0.40 0.3% 0.38 0,37 0.36 0.3 0.35 0.34 0.34 0.33 0.32 0.2% 0.26 0.23 0.19
1.8 a8 0.37 0.36 0,35 (.35 .24 0.24 0,33 0,32 0.3 0.3 0.28 0.25 0.22 0.18
1.9 0.37 .36 0.3 0,34 0,34 0,33 0,32 0.32 0.31 0.31 0.30 0.27 0.24 0.21 0.18
2.0 0.3 0.35 0.34 0.33 0.23 .32 0,31 0,31 0.30 0.29 0.2% 0.26 0.24 0.21 0.17

0.33 0,32 0.32 0.31 0,20 0.30 0.27 0.29 0.28 0.28 0.27 0,25 0.22 0.1% 0.17
.21 0.30 0,30 0.29 0.29 | 0.28 .27 027 0.26 0.2 0.25 0.23 0.21 .18 0.16
0.29 0.29 0.78 0.27 0.27 0.26 0.26 0.5 0.25 0,24 0.24 0.2z 0.20 0.18 0.15
0.27 0.27 0.26 0.26 0.25 0.25 0.25 0.24 0.24 0.23 0,22 .21 0.19 0.17 0.15
0,26 0,28 0.25 0,25 0,24 | 0.24 0.23 0.23 0.22 0.22 .22 0.20 0.18 0.14 0.14

Ll e e
=00 O B )

0.23 0.23 0,22 0.22 0.22 0.21 0.21 0.20 0.20 0.20 0.1%9 0.18 0.18 0.15 0.13

3.5

4.0 0.1 0.20 0.20 0.20 0.19 0.1%9 0.1% 0.18 0.18 0.18 0.17 0.18 0.15 0.14 0.2
4.5 0.1% 0.19 0.18 0.18 0.18 0.17 0.17 017 0.14 0.16 0.16 0.15 0.14 0.13 0.11
B.0 6,17 0.17 0.17 0.14 0.18 0,16 0.16 0.15 0.15 0.15 .15 0.14 0.13 0.1Z 0.11
5.5 0.16 .16 0.15 0.18 0.15 0.15 0.14 0.14 0.14 0.14 0.14 0.13 0.12 0.11 0.10
6.0 0.15 0,15 0,14 0.14 0.14 0.14 0.13 0,13 0.43 0.13 0.13 0.12 0.11 0.11 0.10
7.0 0.12 0.13 0.13 0.12 0.12 0.12 0.12 0.12 0.12 0.11 0.11 0.11 0.10 0.10 0.09
2.0 0.11 0.11 0,11 011 0,11 0.11 0.11 0.10 0.10 0.10 0.10 0.10 0.09 0.0% 0.08
9.0 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.0% 0.09 0.09 0.09 0.0%7 0.09 0.08 0.08
10.0 0.08 0.08 0.0% 0,09 008 0.09 0.0% 0,09 0.0% .08 0.08 0.08 0,08 0.08 0.07




RAINFALL - 25 YEAR FREQUENCY — IO DAY DURATION
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RAINFALL — 50 YEAR FREQUENCY - |10 DAY DURATION
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RAINFALL-100 YEAR FREQUENCY — 10 DAY DURATION
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RUNOFF —I100C YEAR FREQUENC
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RAINFALL- IOOYEAR FREQUENCY — 6 HOUR DURATION
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RAINFALL ~[PI00 + 0.06(PMP — PIO0)] — & HOUR DURATION
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RAINFALL -[PI00 + 0.i2 (PMP — PI0O]] — 6 HOUR DURATION,
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Guide to Requirements for a Section 404 Permit

Congress passed the Clean Water Act of 1977 with the
announced purpose of restoring and maintaining the chemical,
physical and biological integrity of the nation's waters.
Under Section 404 of the Act, a permit program was
established and is adminlistered by the Secretary of the
Army, acting through the Corps of Engineers, to regulate the
discharges into the waters of the United States of dredged
materials and of those pollutants that compose £fill
materials.

Work in the headwaters of streams, defined as waters where
the average annual flow is less than 5 cubile feet per second
(cfs) average annual flow, is covered under a national
permit and do not require individual permits. Figure IN-2-7
gives an approximation of the square miles needed to produce
5 cfs average annual flow for locations in Indiana. For
locations where the drainage area is close to what would
provide an average annual flow of 5 cfs, a more accurate
determination of discharge should be made based on the most
appropriate gaging stations.

Possible variations may oceur for urban areas. Also, there
may be locaticons where topography is gquite different from
the normal topography for that portionm of the state. In
special cases such as these, actual computation of average
annual flow is warranted.
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Cifert

IN-EHG-10
Rev. 10/89
File Code 210-11

reparteant of Aoriculture

WORKSHEET IK-1: RUHOFF CURYE MUMZER (CN)

Practice and ID

County Soi! ard Water Conservation District, Indiana

By

iz;zzaz::zzz:::::
]

Date Checked bw Date

' CURVE NUMBER (CN) |

i COVER TREATHENT 1/ HYDROLOGIC [==----- mwE e ——— | AREA, PRODUCT

| TYPE | CONDITION | Hydroleeic Soil Group | ACRES OF

| | 2/ | (EFM Table IN-2-2) | CN X ACRES

% ! | Al a]c]o|

!$n===z-nnnunzn:==::========= ============!==:a=!::¢:!|:ll¢t mns=s | =s=s=ss=ss ===!=======|

| Rcuw Crops - Straight Row poor |72 |81 188 |9 |

] good | 67 | 7@ | &85 | &9

! ssesssssacsenssnnasfuaennnnanans o b Eoed Lol e M

| - Straight Row + CR | poor |7 |3 |8 |90

i good | 66 | 75 | 82 a5

: mprresemzazansean frov=sdanass [amnafcatonmnnismannn feomdiln ] dtaria die

| - Contoured + CR poor | & | 78 | 83 | 87 |

| good | 64 |7 |8 |85 | |

jisespasas T e el Ll D] ] Bt Bt

| Small Grafn - Straight Row poor | 65 | 76 | 84 | 88 |

| - Straight Row + CR | geood |63 |73 | &35 | &7 | |

e L B B e Bt B B

| Pasture or poor | 68 | 7@ | 86 | 89 | |

| Grazsland | good | 39 |61 | 74 | 80 |

0 i ity 7/ P e e [rasna e | pans i ]

| Meadow - Mot Grezed | == |13 |52 | |78 |

[rrenenmammnens frmmn i [roens frozae j o s s | s

| Hoods | poor |45 [66 |77 |83 | |

| | good 130 |55 [0 |7 | | |

rainetfttnsnesiiertassiionts rasnpeatiznn jszeeclirmeforsomfosrofonsastmenfrsemastnr)

| Farmsteads | - |59 [ T4 ) 32 |86 |

e e b el o S LR |2mmemmeen [emnmesecas

| Streets and - Paved w/ Curb| .- |98 [98 | %8 |98 |

| Roads - Paved w/ Ditches| e |83 |87 |92 |93 |

[=====eesmaceesnenannnnss e b T e o e B

| Residential - 1/4 acre lots| -- | 61 ? ™ a3 87 |

| 3/ - 1/2 acre lots| - | 54 | 70 a0 a |

| - 1 acre lots | .= [ 51 168 |79 | 84 | |

[rsmseennnsesneanecanss [premmasenes [==erijerees s e el S

| 3ther (Specify) | { | | |

| Rt et e s B [reasrrenens |

| i ! l

R SUR A PR NG { TN i L eORRa | ORGP [T TR

| 1/ Croo residue cover (CR) epplies if residue is on | |

i at lesst 5% of the surfece throughout the year. | TOTALS | | |

| 2/ S22 EFM Table 2-3 fer definitions. ! | |

P 37 inzlvdes subdivision streets and driveways. | ACRES |
N RS T R aE R EET SEnE SENESSRNEINEN Im-:.:.:'-' I ---“:-:.“.-.-:I

Product Totel I

| Yeishted ON = =emmeccccaaes = —ef UsE CN =

! ‘Total Acres

f (Do not use less than CN &0 without soorovel of zrea engineer)

|=m=c=z=nnn= =

(EFM Notice IN=32, Octopar

1589}
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HORYSHEET IN-2: TIME OF CONCENTRATION AND PEAK DISCHARGE

Practice and 1D

By

e —— R

Date Checked by

10/89
Code 210-11

Date

County Soil end Water Conservation District, Indiana

T LS ErEESSE AR R I N N T N I L I R I I N N T I R R R R E R IR EEESSSS S SS S S SSSSSsSsEEssS

Estimating Time

-

N Cate:

Rainfall Distribution TYDPR ccccsesncscescsvannnrnncstnssnssasanans
ratnage Area (IN-ENG=10) sescecsssssssasannansnsnsnnsassnsssans A

funoff Curve Number (IN-ENG=10) ....ccveesscennsancscnsssasanss CN

DATOCENSE BLOPI i im0 s 9O X
Floo Length scoeveernnsssnssnsnsansarassannsnsnssanssnssssssnnnnns L 8 feet
- {_ wsing L, ¥, CN and EFM Figure 2-27 (page 2-41) seeeecneaaaanss T: = hours
»¢ using EFM Equation 2-5:
1%Ber000/cn - 9°°7 ¢ Y )07
T, 2 =amesesazescsecsecss % smecscssasacnzenansnnnes L ioiiua, T, 8 hours
© 1140 ¥02 1140 ¢ g .
AR Y AR R R R R s S SRS s S S s E S SEE S S T ST S S S S S ETE E E EEEEEEEE  ——
Eeiimating Peak Discharge: abtte b S Sl Dbl Eelededdedatdd
Storm #1 | Storm #2 | Storm #3
la PPEMENCY csssssssssssssnnsssnnssassnnsrasnnncsass yedl
2. ainfall, 24-hour, inches (Figure IN=2-1) .iiceuuee P =
3. '+f=~ai ADBtraCEion ...cvciinmrrssunnnsnsninnsnns I
» CH with EFM Table 2-4, page 2-89) |=====essen|mensssennn]|ssscnnnaas
b, Somauta I /P ratios prasrasnnnsnenaisnannnss J fP | |
5. Unit Peak Discharge, cfs/acre/inch .....ccccvuees g, " |
(Use T_ and 1_/P with EFM Exhibit iN-2-11) e B BT [
: |
6o Runoff, Inches ..iicciiisiiiiiisisvinisivendssas Qs |
{Wse P and CN with EFM Figure 2-26 or Table 2-2) = |=-=ve=e=e- | R A
7. ﬁ*“'nq zrd Swampy Area Adjustment Factor ....... F_= |
ereentage of area and EFM Table [4-2-1) R aaed LR LR LS LY EEETEEEE RS
‘ |
8. = DiSchargn, 18 . .ccomeomverpareissnnsesssess qp = |
Ll = qAQF ) EEEEEEEEE S EEEEEEETTE ~eeemecnes
FLSEsnnanmoEs A R R R RN L S SRS S S I NN TS ENESSSESS ===

of Concentration

(EFM Notice IN=52, October 1589)
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