EROSION; SEDIMENT, AND STORM WATER CONTROL

ORDINANCE

APPENDIX A



- WOODFORD COUNTY STANDARDS
- FOR STORM WATER DESIGN ANALYSES

The following are the minimum standard metliods and procedures o be used {o comply with the
stomm waler design requirements of the Woodford County Storm Water and Erosion Control
Ordinance. If an applicant determines that different methods are necessary based on site specific
conditions; the applicant must request approval for the Erosion Control Administrator to use

other methads prior te submitial.

The design methods listed below are readily available in a munber of computér programs,
including the Soil Conservation Service’s TR 20 (SCS) and HEC-1 (U.S. Ammy Corps of
Engineers.) Additionally, a simplified methodology which is based on the use of these methods
is available in TR 55 (SCS, 1986.) TR 55 can be applied using either manual computations or a

computerize version.

Rainfal] Depth and Intensity Data
Use data from the Iilinois State Water Survey, BUL-70/89, 1989 as presented in attached Table 1

and graphically in Figure 1.

Storm Event Rainfall Runoff
Use the SCS Runoff Curve Number Method to. determine rainfall runoff depth. See Figure 2-1

and Tables 2-2a through 2-2c¢ {attached) from TR 55. Soil type information is available from the
SCS Woodford County Soil Sirvey, 1992.

Storm Distribution { Cumulative rainfall versus fime)
Use the SCS Type 1] storm distribution. See sitached Table 3 and Figure 3.

Runoff Hydrograph
Use the SCS dimensionless hydror:rraph See SCS (1974) for information regarding this

procedure. As a substitute for detailed hydrograph analysis, TR 55 (SCS, 1986) can be used,
either manually or computer program.

Storage Routing (Delention Pond Analysis)

Use the continuity equation, also known as the Modified-Puls and Storage indication methods.
As a substitute for detailed storage routing of a hydrograph, TR 55 {SC5, 1986) can be used,
either manually or computer program. [f TR 55 is used and a detention basin with a two-stage
outlel control structure including arectangular weii and/or orifice outlet is included as a part of
the control measures, use the attached detenfion basin outlet worksheet to determine and present

the structure design information.
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Table 1. Roinfall Dcplh-Dq:aﬁon-quumcy Data

t Rainfall Deoth {inches) for Given Frequency
{ Duration 2-vr Savr 10-vr 25t 50-vr  100-~vr
Smin | D36 pd4s 033 064 073 0.83
10-min | 0.66 083 0.98 1.17 134 1.52
15-min | 081 1.0z L0 1.44 1.64 1.87 -
30-min 1.12 13° 1.64 1.97 235 255
1-hr 1 142 1.77 _2.09 2350 ..2.86 335
2-hr | 178 n72 2.62 314 3.59 4,08
3-he | 193 2.41 2.85 3.41 3.89 4,43 y
|6-hr 2.26 282 333 3.59 4.56 519
. 112-he 7 2.62 3.27 3.87 463 5329 602 |
118-hr 275 . 346 409 , 450 v 5359 637
24-hr 3.02 376 4.45 232 6.08 €.52 -
48-ht | 3.38 4.19 4.86 578 .62 7.51 |
V72-0r 3.70 455 526 6.15 7.25 8.16 |
15-dny i 4,17 5.11 584 6.96 798 9.21
10-dzy 5.12 6§27 7.10 8.19 9.10 10.18

Sourc=: ISWS/BUL-70/89

e
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'Chapter 2: Estimating runoff

SCS Runoff Curve Number method

The SCS Runoff Curve Number (CIN) method is
described in detail in NEH-4 (SCS 1985). The SCS

runcfl equation is

(P -1

Q=_T-uF [Eq. 21]
P-1p+5
where
Q = runoff (in),

P = rainfall (in),

S = potential maximum retention after rmoff
begins (in), and '

I, = initizl abstraction (in).

Initial abstraction (I,} is 2l lossés before runcff
begins. It includes water retained in surface
depressions, water intercepted by vegetation,
evaporztion, and infiltration. I; is highly variable but
generally is correlated with soil and cover
parameters. Through studies of many small
agriculturzl watersheds, I, was found to be
approximated by the following empirical equation: .
I, =025 [Eq. 22]
By removing 1, as an independent parameter, this
approximation allows use of a combination of S and P
to produce a unigue runcff amount. Substituting
equation 2-2 into equation 2-1 gives )

Q= [P-0252
P + 0.8%)

[Eq. 23]

S is related to the soit and cover conditions of the
watershed through the CN. CN has a range of 0 to
100, and S is related to CN by

S = 1000 _ 10_
CN
Figure 2-1 and tabie 21 solve equations 2.3 and 24
for & range of CN’s and rainfall.

(Eq. 24]

Factors considered in determining
runoff curve numbers

The major factors that determine CN are the
hydrologic soil group (HSG), cover type, treatment,
hydrpiogic condition, and antecedent rumoff condition
(ARC). Another factor considered s whether
impervious areas outlet directly to the drainage .
system (conneeted) or whether the flow apreads pver
pervious areas before entering the drainage system
(unconnected). Figure 2-2 is provided to aid in
selecting the appropriate figure or'table for
determining curve numbers.

CI’s in table 22 {a to @) represent average
antecedent runoff condition for urban, cultivated
agricultural, other agricultural, and arid and semiarid
rangeland uses. Table 2-2 assumes mmpervious aress
are directly connected. The following sections explain
how to determine CN’s and how to modify them for
urban conditions.

Hydrologic soil groups

Infiluration rates of soils vary widely and are affected
by subsurface permeability 25 well as surface intake
rates. Soils are classified into four HSG's (4, B, C,
and D) according to their minimum infitration rate,
which is obtained for bare soil after prolonged
wetting. Appendix A defines the four groups and
provides a list of most of the s0ils in the Unjted
States and their group classification. The seils in the
area of interest may be identified from a soil survey
report, which can be obtained from local SCS offices
or soil and water conservation district offices,

Most urban areas are only partially covered by
impervious surfaces: the soil remains an important
factor in runoll estimates. Urbanizatior: has a greater
effect on runoff in watersheds with soils having high
infiitration rates (3ands and gravels) than in '
watersheds predominantly of silts and ciays, which
penerally have low infiltrition rates,

Any disturbance of a soll profile can significant]y
change its infiluration characteristies. With
urbanization, native soil profiles may be mixed or
removed or fill material from other areas may be
introduced. Therefore, 2 method based on soil

{210-VI.TR-53, Second Ed.. June 1956) 21




Table 2-2a.—Runoff curve numbeys for uchan areast

. Curve numbers for
Cover description hydrologic soil group—

. Average percent
Cover type and h:.!d_.mlog*ic condition impervicus area* A B C D

Fully developed urban areas {vegetation established)

Open space (lawns, parks, golf courses, cémeteries,

ete.: .
Poor condition {grass cover < 0%} .. ocvivnnnn. 68 79 &5 a8
Fair condition (grass cover 50% to 73%).....onn... 49 6% 9 B4
. Goad condition (grass cover > To%) a... P a9 61 14 BO
Impervious aress: :
Pived parking lots, roofs, driveways, ete.
{excluding right-ol-wayh «icovcannccas cremasmeasaa 98 98 a3 98
Streets and roads: . '
Paved: curhs and storm sewers (excinding _ _
right-of-wayl...aseinas taswaretiecrmrraranaa 88 98 28 58
Paved; open difches (including right-of-way) ....... &3 83 2 83.
Gravel (including rght-0fWay} +.civvreneeviownn. 78 .85 £9 81
Dirt (including fight-0f-Way) . i seecsnesoneeas . 12 22 &7 8a
Western desert urbzn areas: .
Matural desert landscaping (pervious areas oniy)... B3 7 g5 28
Anificial desert landsesping (impervious weed,
barrier, desert, shrub with I- to 2-inch sand
or gravel Tuich and basin borders). ... .icau..n . 86 96 95 ag
Urban districts: '
Commercizl and business.......,...... R e nen BS 8% 92 84 95
Industrial....... aeeaeeaes PO reean 72 81 88 91 ag
Residential districts by average lot size:
1/8 acre or less {(fown howses). .. cuicueniarenaninans - 65 i 85 %0 92
dacre . ooiimiene.. e oan s ieataneeae  * 3a 61 75 B3 87
3acre .iv.... teteeneraatenneennenan P a0 5T T 81 88
172 acre ...... Cerraaas Ceraeeetaaas aerasan 25 54 70 B 85
Jaere cv v nranaas e araenEwaaes ferraanaran pat] 51 63 ™ 84
ZACKES ciinnyraans reeeeneneraaae s 12, 46 85 7 a2

Developing urban areas

Mewly graded areas (pervious areas only, 7
no vegetation)® , ... ... 0 0l-ns Ceaaas iiea,- ceen 77 B& 91 94
Idle lands {CN's are determined using cover types ’
similar to thase in table 2-Zc).

1Average runolf condition, and [, = 0.25. 7
TThe uveruye perecnl inipervious area shown sous used to develop the camposite CN's. Other assumptions are 25 follows: Impervious upeus
are directly connected Lo the druinuge system. impervious dreas have u CN of 88, and. pervious swreas are considered equivalent Lo open
space in guod hydralogic condidon. CN's for wther rombinations of conditions muy be comyuted nsing figure 24 or 24,

3CN"s shawn are eguivalent Lo these of pusture. Composite TN's may be compuled {or other combinations of open spece cover type,
“Composite CN's for nuturai desert landscuping should be computed using figures 2.3 or 2 based on the impervious urer pergentige (CN
= 98) and’ the pervivus arex CN, The pervious arex CN's are assumed eguivalent o deset shrus in poor hydrolegic conditian. .
Mumpusite CN's Lo use [or-tie design of tempuorary meusures during grading 4nd construction should be computed wsing figure 2.3 or 24,
bused on the degree of developement {imperiious arex percentage) and the CN's for the newly graded pervious ureas,

(?20-VI-TR-55, Second Ed., June 1986) 2-B




Table Z-Ze.—Runoff curve numbers for other agricultural lands?

Curve numbers for

Cover description iydrologic s6il group—
Hydrologic
Cover type condition A B cC b
Pasture, grassland, or range—eantinuons } Poar 63 79 B6 89
forage for grazing.? Fair 49 69 T3 B4
Good ig 61 T4 &0 -
Meadow--continuous grass, protected from _— 30 5B Tn 78
grazing and generzlly mowed for hay.
Brush—brushaveed-grass mixture with brush Poor 48 67 K a3
the mzjor element? Fair a5 58 70 77
Good 430 48 65 73
Woods—prass combination {orchard © Poor 57 73 g2 35
ar lree [arm).s Fair 43 65 76 82
Good 3z 58 72 79
- Woods Poor 45 66 TT 23
Fair 36 60 T3 Wi
S Good 430 55 T T
Farmsteads—buildings, lanes, driveways, _ 59 74 g2 85

and surrounding lots.

tAversge runotf condition, and £, = 0.25.

tleor; < 50% ground cover or heavily griszed with no mulsh.
Fair: 50 to T9% ground cover and not henvily prazed,
Guixl: > 75% ground cover-and lightly or only ccczsianally gruzad

3Ppurr < 30% yround cover,

Fairz 3w T3% pround cover.

Gornl: > 15% ground cover,

AActud anve number ix less than 30; wse CN = 20 fur runaff computatioms.

AUN"s shuwsy were comptited for areas with 50% wouds sud 505 prass (pasture) cover, Other combinitions of cynditions mey be CompULed
from e CNs for wiukls and pasture,

2ftuger Fopest filier, small trees, apd brush we destroyed by heuvy gruzing vr reyubae b-ll'nlm,
Freere Waoods are gwrazed but ot bumet], and sume furest Jitter covers the =oil.
Goud:  Wouds are prvtected from gzime, and litter and brusih adequalely cover the soil

{210-VI-TR-55, Second Ed., June 1985) 2-7




Tabile 2-2b.—Runol{f ctirve numbers for cultivated ng-.r.i;;ultuml lands?

Curve numbers for

Cover description hydrologie soil group—
: Hydrologic

Cover type Treatment? condition® A B c n
Fallow Bare soil — 77 85 9] 94
Crop residue cover (CI} Poor TE 25 30 93
Cood T4 83 88 50
Row crops Straight row (SR} Poor 72 a1 8 91
. Good &7 78 85 89
3R +CR Poor 71 80 87 i
Good 64 kES 2 83
Contoured (C) . Poor 70 15 84 ‘883
- Goad B85 75 g2 88
C +CR Poor 69 78 8 BT
Good 64 4 81 85
Contoured & terraced (C&T) Poor €6 L 80 82
) Good 62 71 78 Bt
C&T + CR Poor 65 73 9 81
Good 61 70 Il 80
Small grain SR Poor 65 76 84 " 88
Cood 63 75 3 87
SR + CR Poor 64 75 23 85
Good 60 T2 80 B4
o Poor 53 14 32 g5
Good gl 3 81 84
C +CR - FPoor 62 T3 v 81 24
Gaaod, B0 T2 30 83
C&T . Paur 61 T2 T3 B2
Good. 38 70 T8 21
C&T + CR Poor 60 71 (i 81
Good 58 89 7 80
Zlose-seeded SE Poor 56 77 Bs 89
or broadeast Cood 58 72 81 85
lepumes or c Poor &4 75 83 BB
rotution Good 35 6% 7 iR
meucdow C&T . Poor G3 73 30 &
Goad 51 87 T 80

Ayerage runoff condivion. and §, = 0.25, .

Siwep residug enverapnlies only if vesidue by on al least 37 of the surfice throughout the vear.

Itiralogie condition 1S hased un combination of fketors that sffect indlladion and runell, includding (1) rlensity andl canopy nf vegriative
i, (i) amount of year-ronnd cover, (o) wmigunt ol g or eluze-seetied legumes ia rotitions, G pervent ol residue cover on the bt sy
o Qeknt 2 209, and fe) dorer of surfuve fuuphiess,

Mas Faets impair infilisiztion 2nd tend to inerease nanff.

Gined: Favlors encourage averape and better thun avercge infiltration aivd tend Lo decrense runolf.

(210-VI-TR-55, Second Ed., June 1986)
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Tabls 3. BCI Type i Rainfull Diniribmtlon

Time | Faclos of
Friction | Toul Xalafal
Moyt of Toial
o3 ozl e
1.00 {042 aofl
Ls0 8053 an7?
10 oot
=50 €104 | omy
o 123 acs
14 d146 ] Qod2
A0 167 D4y
£L50 alrs aoss
=00 g20x f - [s¥e 24
4% e aorg
o @250 | (a8 4]
£50 427 oo
-.00 | Lo
7.50 § falin
Lo b oIz
1.0 4 ‘nIM
e 073 (R ¥y
30 LIvs C.163
e 41T 83§
palls J LA o4
e gA3F oxs
et Qs D250
1o o 8300
1L35 0.450 000
218 030 0.553
[P es] @510 a2ie
250 sl 735
11 wa o
1350 QSEY o9
e LD Qe
1450 te0d (43 ahf
13.m G625 0.rs0
1450 a8 0344
16.c0 qs57 o
1653 G688 o8 3 5]
by five] % o
1750 [ yra) 0507
1L s L9186
1150 ° 4771 0524
1900 Q792 0934
1952 aris 0.541
mm 4133 esz
1050 Q154 elead ]
1100 G173 Q564
1150 Q.I%6 ; oyio
Ko e BN L D D514
prull’s hEsl 0912
23,03 (EE}] L
2350 0979 0.0

24.00 Lo 1.050

-
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COMPUTATION SHEET
FOR.2-STAGE DETENTION BASIN OUTLET DESIGN

(to be vsed with TR 55 workshect 60 or computer printout for storage routing)

Projcct Name: Structure ID: , Date:
Note: arrach TR 55 worksheer 6a or ‘comput? printout with basin routing information

FIRST STAGE

Maximom s@ge for 2-year storm (B,,,) = &
First stage cantyol elevadon (E)) = £
Head on first stage smucturs =B B ) '7 .t

Allowsblo dis¢harge for 2yt atorm (Qap) = . cfs

For rectangular welir ontier:
Required weir length L, = q;.,,.’ (2 *H,_ )
JB2* Y = 1T )

For orifice otrtiet
RequircH orifice area A, - qz_,,)'(4 98 * H, )
—/asE By = st

SECOND STAGE
Maxdmuom stage for 25-year storm (E,,,,,) = _ fi
Sccond stge cpntmral elevation (B) =
Head on sceond stage strocture (B = By -3 )

=

Allowable discharge for 25-yr stemm () = cfs

25-vr Storm Dischares thourh first staee:

Wein: q'= 3.2°L*(Ey, By = 3.2 * S
’ o= cfs

Qrifice: g'= 4.98*A,*(E,,«-E,)” = 4,08 “( -
= cfs

Allowable discharge through sccond stage (g = Qrgge - Q=

For reectapgular weir outlet:
chuuud weir [mgth L, =q"/ (3.2 * Hy.,.H
—_— 32 ) = fi

For otifice outer:
Required onﬁcc arct A; = g" [/ (4.98 * H,, )

/(493’ : u)~ sq ft
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