6.01

6.02

Storm Water Requirements of the McLean County Subdivision Ordinance

Part of Chapter 6 of the Manual of Practice

INTRODUCTION

No subdivision plan or plat shall be recommended for approval, which does not make
adequate provision for storm or flood water runoff channels or basins. The storm water
drainage system shall be separate and independent of any sanitary sewer or collection tile
system. Storm sewers, where required, shall be designed by the Rational Method or any
other reasonable method as approved by the County Engineer. A copy of all design
computations shall be submitted along with the engineering plans. Underground and/or
surface storm water drainage systems shall be installed to service the entire subdivision.
On site stormwater detention/retention shall be provided unless otherwise approved.

Design Standards

All subdivisions shall include a storm water drainage system designed in such a way to
provide that all lots and outlots in the subdivision will be graded and shaped so as to
provide an adequate outlet for that property. This drainage system shall provide for any
drainage that naturally flows through the development from adjoining property.

A. Storm Sewers
1. Design Criteria

a. Design Formula - Unless otherwise approved by the County
Engineer, formulas to be used in connection with the calculation of
run-off reasonably expected from the minimum design storm shall
be the Rational Method for total contributing areas of twenty (20)
acres (8 hectares) or less and the Soil Conservation Service
Method as outlined in their Technical Release No. 55 for areas
greater than twenty (20) acres (8 hectares). Calculations are to be
submitted substantially in the form provided in Exhibit P of the
Appendix.

b. Minimum Design Storm - The minimum design storm used in
calculating run-off in the Design Formula will be the average
rainfall intensity associated with an average recurrence interval of
five (5) years for the storm period calculated by the Time of
Concentration as outlined by the latest Technical Letters of the
Illinois State Water Survey for rainfall frequencies.  The
corresponding charts and tables have been provided in Exhibit P of
the Appendix for time of concentration, run-off factors and
coefficients and frequency intensities for use in either method for



run-off estimation.
C. When changing sewer sizes the sewers shall match at the 9/10
diameter point.

The stormwater drainage system shall connect all inlets and catch basins
to a storm sewer, pipe or conduit of sufficient size, grade and capacity to
carry the run-off reasonably expected from the Minimum Design Storm on
the area in the natural drainage area if that area is improved with the type
of improvements permitted and to a maximum density authorized by the
then-existing zoning ordinances of the County for property within the
jurisdiction of the County; however no storm sewer shall be smaller than
twelve (12) inches (300mm) in diameter.



The stormwater drainage system shall connect all storm sewers to other
storm sewers or improved drainageways of sufficient size, grade, and
capacity to carry the runoff reasonably expected from the Minimum
Design Storm in the natural drainage area if that area was improved with
the type of improvements permitted and to the maximum density
authorized by the then-existing zoning ordinances of the County for
property within the jurisdiction of the County.

Manholes

a. Public manholes shall be installed at the end of each storm sewer
line, at all changes in grade or alignment, at all intersections and at
distances not greater than 400 feet (120m) between manholes for
sewers of 15 inches (375mm) or less and 500 feet (150m) for
sewers of 18 to 30 inches (450mm-750mm). Greater spacing will
be permitted in larger sewers and in those carrying a settled
effluent.

b. Public manholes in improved streets or other hard surfaced public
rights-of-way accessible to vehicular traffic shall be not more than
800 feet (360m) apart or at such lesser distances as is required to
permit every storm sewer in the proposed development to be
inspected, tested and cleaned from two surfaced manholes
separated by not more than 1,200 feet (360m) measured in a
straight line along the sewer.

C. Minimum drop in a manhole shall be 1 inch (25mm) and the
maximum drop in a manhole shall be 24 inches (600mm).

Inlets

Inlets for local streets shall be provided for all low points and the
maximum spacing shall not exceed four hundred (400) feet (120m), except
that the first inlet shall be spaced approximately four hundred feet from
the high point or at no greater distance than six hundred (600) feet (180m)
when approved by the County Engineer. Inlets for all other street
classifications shall meet IDOT design criteria.

B. Drainage Ways

1.

All drainage ways through the proposed development shall be improved to
a size and in a way adequate to carry the runoff reasonably expected from
the Minimum Design Storm in the natural drainage area if that area was
improved with the type of improvements permitted and to the maximum
density authorized by the then-existing zoning ordinances of the County
for property within the unincorporated areas of McLean County and the
land use element of the County's Comprehensive Plan.
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Design Formula:  Unless otherwise approved by the County
Engineer, formulas to be used in connection with the calculation of
runoff reasonably expected from the Minimum Design Storm shall
be the Rational Method for total contributing areas of 20 acres (8
hectares) or less and the Soil Conservation Service Method as
outlined in their Technical release No. 55 for areas greater than 20
acres (8 hectares).

Minimum Design Storm:  The Minimum Design Storm used in
calculating runoff in the Design Formula will be the average
rainfall intensity associated with an average recurrence interval of
twenty-five (25) years for the storm period calculated by the Time
of Concentration as outlined by the latest Technical Letters of the
Illinois State Water Survey for rainfall frequencies.  The
corresponding charts and tables have been provided in Exhibit P of
the Appendix for Time of Concentration, runoff factors, and
coefficients and frequency intensities for use in either method for
runoff estimation.

2. Drainage ways shall have a flat bottom, maximum 3:1 side slopes, the top
of the bank shall be constructed one foot above computed water surface
elevation for the Minimum Design Storm, and have a ten (10) foot (3m)
maintenance/access lane on each side of the drainage way.

C. Retention and Detention Facilities

1. No development shall be authorized in McLean County unless it has an
approved on-site detention or retention facility. Such facility shall be
designed based on the Design Formula.

a.

Design Formula: Unless otherwise approved by the County
Engineer, formulas to be used in connection with the calculation of
runoff volumes and allowable release rates reasonably expected
from the Minimum Design Storm shall be the Rational Method as
outlined of the latest Illinois Division of Highway Standards for
the Storm Water Runoff and the method outlined by the
Metropolitan Sanitary District of Greater Chicago's sewer permit
ordinance of 1972 as modified in Exhibit P of the Appendix for
Storage for total contributing areas of twenty (20) acres (8
hectares) or less and the Soil Conservation Hydrograph Method for
areas greater than twenty (20) acres (8 hectares). The
corresponding instructions, charts, tables and forms have been
provided in Exhibit P of the Appendix of this Manual for use in
either method of calculation. For areas of development up to five
(5) acres (2 hectares), the following shall be required.
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AREA REQUIRED STORAGE RATE | MAXIMUM RELEASE RATE
ALLOWED
up to 1 acre (0.4 10700 cu. ft/acre (750 cu. 1.05 cfs/ acre (0.073 cu.
hectare) m/hectare) m/hectare)
up to 2 acres (0.8 9100 cu. ft./acre (640 cu. 0.90 cfs/ acre (0.063 cu.
hectare) m/hectare) m/hectare)
up to 3 acres (1.2 7800 cu. ft./acre (545 cu. 0.78 cfs/ acre (0.055 cu.
hectare) m/hectare) m/hectare)
up to 4 acres (1.6 6900 cu. ft./acre (480 cu. 0.64 cfs/ acre (0.045 cu.
hectare) m/hectare) m/hectare)
up to 5 acres (2.0 6200 cu. ft./acre (435 cu. 0.60 cfs/ acre (0.042 cu.
hectare) m/hectare) m/hectare)
b. Minimum Design Storm:

i Storage volume will

be determined from inflow

hydrographs generated by the Design Formula using a
minimum design storm with a range of rainfall intensities
associated with an average occurrence interval of one
hundred (100) years and an assumed coefficient for the post
development zoning district as set forth in Exhibit P of the

Appendix of this Manual.

i Allowable release rate will be determined by the Design
Formula using a minimum design storm with an average
rainfall intensity associated with an average recurrence
interval of three (3) years for the storm period calculated by
the Time of Concentration as outline by the latest Technical
Letters of the lllinois State Water Survey for rainfall
frequencies and a runoff coefficient of 0.25.

2. Bank Stabilization

a. Retention facilities shall be provided with wave shelves along the
entire perimeter in accordance with standards in this manual.

b. Retention and detention facilities shall have a maximum 4:1 bank
slope.

C. Shoreline surfaces subject to wave action shall be stabilized with

structural material such as riprap, revetment matting, retaining

walls, etc.
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6.03

DESIGN CALCULATION REQUIREMENTS

Calculations required to demonstrate compliance with the design standards enumerated in
the previous section of this Manual shall be submitted substantially in the form and
content as shown and provided in Exhibit P of the Appendix. Calculations submitted
with Preliminary Plans are not required to be of greater detail as the calculations required
to be submitted with Public Improvement Engineering Plans and Specifications.



EXHIBIT P

DESIGN FORMULAS, CHARTS, TABLES, FORMS & EXAMPLES

OF CALCULATIONS FOR STORM SEWERS,
DRAINAGE WAYS, & RETENTION/DETENTION FACILITIES

TABLE OF CONTENTS

1. Rational Formula

Qoo

Rainfall Frequency/Intensity Table

Time of Concentration Chart (overtand sheet flow)
Time of Concentration Chart (shallow channel flow)
Table of Runoff Coefficients

Storm Sewer System Design Calculation Worksheet
Capacity Design Calculations for Detention Facilities

2. (USDA) Soil Conservation Service Method

Te a0 oD

24 Hour Rainfall Frequency/Amounts Table

Runoff Depth Table

Runoff Curve Numbers Table

Tabular Hydrograph Discharges Table

Single Stage Structure Routing Graph

Capacity Design Calculations for Detention Facilities

3. Detention Reservoir Routing Calculations

Ex. P
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Ex. Pla (cont. 1)

43 1.75 1.89 2.18 2.5%7 3.009
a4 1.72 1.86 2.14 2 .53 3.04
45 1 69 1.83 2.11 2.49 2.59
45 1.67 1.81 2.08 2.48 2.95
47 1.65 1.7% 2.05 2.43 z.91
48 1 .62 1.76 2.03 2.39 3.86
19 1.690 1.74 2.00 2.36 2.82
50 1.58 1.71 1.37 2.33 2.18
51 1.56 1.69 1.95 2.30 2.75
52 1.54 1.67 1.93 2.28 2.72
53 1.53 1.66 1.91 2.35 2.69
54 1.51 1.64 1.89 2.23 2.686
55 1.43 1.62 1.87 2.20 2.63
56 1.48 1.62 1.85 z.18 2.60
57 1.46 1.81 1.83 2.16 z2.58
S8 1.458 1.61 1.81 2.13 7.53
59 1.43 1.60 £.79 2.11 2.53
60 1.42 1.60 1.77 2.09 2.50
65 1.38 1.53% 1.72 2.02 2.42
70 1.33 1.49 1.66 "1.96 2.35
75 1.29 1,44 1.63 1.90 .27
50 1.24 1.39 1.55 1.83 2.20
85 .2 1.33 1.50 1.77 2.18
90 1.16 1.28 1.44 1.70 2.04
95 1.1% 1.23 1.39 1.64 1.98
100 ‘1.07 1.17 1.33 157 1.89
105 1.02 1.12 1.28 1.51 1.81
110 0.98 1.07 1.22 1.44 1.73
115 0.93 1.01 1.17 1.38 1.65
120 0.89 0:96 1.11 131 1.57
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is derived from the Iliineis State Water Survey
Circular 172; dated 1989: "Freguency Distributions &% Heavy
Rainstorms in Illinois."
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Ex. P1d

EXHIBIT P - B Rav. Marsh, 1973

| d.
RUNOFF COEFFICIENTS

‘ if RUNOFF
VALUES OF C = gaiofall’
COEFFICIENT C
TYPE OF DRAINAGE AREA SURFACES MIN. MAX.
ROOFS. slaqg to melal : . 0.7% . 0.8%
Asgphalt 0.70 0.95
PAVEMENTS [—21itte . 0.80 0.5
Geravel, irom clean and joose to clayey and campact ] Q.25 6.70
R.R. YARDS : ' . 0.20 540
" Sand, '!rom uniform grain zize, no fines to well groded Bare 9:15 - 9.50
s1ome cley or =il Light Vegetatlon g.10 g.40
Ciense Vigetation 0.05 0.20
] Barwe B.20 0.50
Lsam, from sandy er qravelly to clayey Light Vegutation . 0.10 0.45
EARTH . Denswe Vegetation ) 0.0s D.35
RE : Bare ' .25 .55
SURFACES Gravel, from clean grave! and gravel zand mixtures, no g}t il -
Light Vegetation g.48 g.50
lay te high cf 1 — -
e o. o <lay or #llt content Dense Vagetation _ g.1a ¢ 40
Bare .10 0.75
Cloy, {rom coatee sandy or silty to pure colloidat claye Light Vegetation 0.2¢ i 080
Denze Vegetation 015 2.50
City, business areas - 2.70 2.95
COMPOSITE City, dense residentiol sreas, vary dax lo soit § Vegetotlon 0.50, 0.65
) AREAS Suburban resldentiat ereax, vary os to soil & vegelation 0.35 0.55
Rural Districts, vary as ta 30il & vegetation ) T 2.13 8.25
Parkz, Goll Courses, wte., vary as to sol! & vegetstlon s 0.l g.35
Sandy soli, llat 1% 0.0% 010
Sandy soil, arerage 2% te 7% a.1¢ 0.1%
LAWNS Sandy soll, steep, 1% .15 0.20
Heavy soil, {lat 2% 0.13 .17
Heavy sell, sverage 2% to 7% - 0.8 0.22
Heavy soil, steep 7% : 0.25% 0.3%

NOTE: Velues of *C* for earth surloces are lurther varled by degree ol taturstion, :ampucuon, surfcee irreqularity ond slape, by
choracter of subsoll, and by pnunco ef froxt o glazed snoaw or lcs,

TABLE s-t1o.01
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Ex. P1f

EXHIBIT P
1f
Capacity Design Calculations for Detention Facilities

The following calculation method is a modification of the method described in the
information pamphlet: "Design Capacity of Storm Water Detention Reservoirs" of the
Metropolitan Sanitary District of Greater Chicago; dated 1972.

Live Detention Storage = (Volume Runoff, 50 yr) - (Release Rate x Duration)
(Inches) . = Vs - Qs = clso td" 0.25 14 4

Maximum storage volume calculated by this equation for any and all duratlon (td) will be
the required storage. The terms of the above equatlon are defined as follows:

Q, = The maximum release rate in inches per hour from the land in its
natural undeveloped state. .

0.25 =The coefficient of runoff for the undeveloped land.

is = The intensity in inches per hour of the rainfall derived from ISWS/CIR/72/89;
"Frequency Distributions of Heavy Rainstorms in Hlinois" for three-year frequency
for the time of concentration of the undeveloped land. (see Exhibit P/1a.)

iss = The intensity in inches per hour of rainfall derived from ISWS/CIR/?Z/BQ;
"Frequency Distributions of Heavy Rainstorms in lllinois" for 50-year frequency
for any and all durations.

t« = The duration of the 50-year storm, which must be varied fo deterrhine the most
critical and therefore maximum required detention.

c= The coefficient of runoff for the completely developed dramage area tributary to
the reservoir.

Note: is, varies with ty, however, i5 is calculated using the longest time of

concentration for the undeveloped land and becomes a constant in the above
equation.

The live detention storage, in inches of depth, is converted to acre-feet by multiplying
the inches of depth by the drainage area in acres, and by the factor 0.0833.




Ex. P1f (pg. 2)

' Page Two

- EXHIBIT Prif

Name of Project

Date

Design Engineer

Determination of Allowable Release Rate - Undeveloped Site:

1. Area of site _____acres
2. Average ground slope o foot/foot
3. Overland flow distance feet
4. Qverland flow time of concentration
(Use Exhibit P/1b) ' minutes
- 5. Average slope of channehzed ﬂow -
(See Note a) : - - foot/foot
6. Channelized flow distance (See note a) _ . feet
7. Channelized flow time of concentration _
(See note a) minutes
8. Total time of concentration
(line 4 +line 7) ' minutes
9. Rainfall intensity for three-year storm,
(Use Exhibit P/1a for the time duration on line 8) | inches/hr
10. Runoff coefficient 0.25
11. Allowable release rate,
(line 1 x line 9 xline 10) Q=c1A - : cfs

Note a: For flow in a well defined channel determine time of concentration from
measured lengths, cross-sections and slopes and submit necessary calculations and
drawings and/or use Exhibit P/1c.

Il. Determination of Reservoir Size - Developed Site:

12. Impervious drainage area acres
13. Impervious Runoff coefficient (Use Exhibit P/1d.)
14. Pervious drainage area - acres

15. Pervious runoff coefficient (Use Exhibit P/1d)
16. Coefficient of Runoff for completely developed drainage area
(c =(line 12 X line 13)+(line 14 x line 15)/line 1)
17. Formula: Live Storage
(Inches)= cixpty - 025 it d = (ciso - 0.25i3)




Ex. P1f{pg. 3)

A B c D E F
RAINFALL RUNOFF  RELEASE STORAGE

T  (50-YEAR) RATE RATE RATE STORAGE
(MIN) 150(in/hr) ~ ¢i50 0.2513 (ci50-0.25i3) (Inches)
5 876 |
10  8.04

15  6.56

20 552

25  4.92

30  4.50

35  4.03

40 3.68

45 341

50 3.19

55  3.01

60 2.86

65 277

70 268

75  2.60

80 251

85 242

90 233

95 2.24

100 2.15

105 2.07

110 1.98

115 1.89

120 1.80

18. Maximum live storage required
(Maximum Storage in Column F x Site Area x 0.0833) _ acre-feet



Ex. P1f (pg. 4}

IR Determination of Discharge Orifice

Formula:

A= Qfc 2GH
- A= Area (square feet) of Orifice required
Q= Allowable release rate
c= Coefficient 0.61 - orifice hole
0.82 - orifice tube
H=  Headwater (depth from high water
to the center line of the orifice)
G = 322 (feet/sec/sec) Acceleration of gravity

19. Coefficient ¢
20. Headwater (H) feet
21. Orifice Area

(A=line 11/line 19 x 2 x 32.2 x line 20) %2

sq.ft.

22, Orifice Type (Hole or Tube)

V. Permissible Bypass Rate through Development Site from Upsiream Area:

A

23.
24,

25.
26.
27.
28.

29,
30.

Determination of Bypass Rate:

Total area upstream ___acres
Future/present impervious area '
(cross out inappropriate case) ____acres
Future/present pervious area

(cross out inappropriate case) ___acres

Composite runoff coefficient

(must not be less than 0.40) L

Design storm frequency for the upstream area 5 year

Time of concentration, for the upstream area at point of entry (upstream
area to be considered as undeveloped

by same method as line 8) __ minutes
Design storm intensity for above duration _____inches/hr.
Permissible bypass rate (line 23 x line 26 xline 29) ___cfs.



31.

32.
33.
34.
35.
36.
37.
38.
39.

Ex. P1f (pg. 5)

Determination of Required Sizé of Bypass System:

| Bypass system will be open channel/closed conduit

(cross out inappropriate case)

Water cross-section area for discharge in line 30 sq.ft.
Wetted perimeter for area in line 32 feet
Hydraulic radius (line 32 + line 33) feet

Line 34 to the 2/3 power

Invert slope ’ foot/foot

Line 36 to the ¥z power

Manning's roughness coefficient, n=
Bypass capacity

[(1.49 x line 32 x line 35 x line 37)/(line 38)]

Q=149 AR2/3S %
n




Ex. P2a

EXHIBITP
2a

Frequency Distribution for 24-hour Rainfall Storm Period -

FREQUENCY (YEARS) RAINFALL (INCHES)

2 3.02

3 3.27

5 3.76

10 445

25 532

- 50 6.08

100 6.92

From: lllinois State Water Survey Circular 172; dated 1989; "Frequency Distributions of
Heavy Rainstorms in lllinois".
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: Ex. PZb
. EXHIBIT P
2b.
RUNGFF CURVE NUMBERS TABLE

USDA/Sail Conservation Service Technical Release No. 55:1975

Table 2-2.--Runoff curve numbers for selected agricultural, suburban, and
urben land use. (Antecedent moisture condition II, and I, = 0.25)

HYDROLOGIC SOIL GROUP
LA¥D USE2 DESCRIPTION A B c D
Cultivated lanal/ : vithout conservation trestment T2 a1 a8 91
! ¥ith conservation tremtment 62 T 78 81
Pasture or range land: poor cendition €8 9 86 | &g
good eonditien 39 61 s | 8o
Maadow: good cendition 30 58 71 78
Wood or Forest lands tuin stand, poor cover, no mulch k5 66 7 83
good coverd/ 25 55 T0 rn
Open Spaces, lawns, parks, golf courses, cemeteries, sto,
good condition:- grass cover on 75% or more of the ares 43 61 Tk 8o
fair condition: grass cover on 50% to I5% of the ares by 69 19 84
Commercial and business arees (85§ impervious) 89 92 | 9h | 95
Industrial districts (728 imperriocus}). 81 88 9L | 93 |
Renidantill:ll
Aversge lot size Aversge £ Impeh'iou.s"-'/
1/8 acre or less &5 T 85 90 92
1/k aere 38 81 5 83 87
1/3 sere 30 5T | 72 | 81 | &
1/2 acre 25 54 T0 8o 8s
1 scre 20 51 &8 79 8%
Paved parxing lots, reafs, drivevsys, ete, 3/ 98 98 98 98
Streets and rosds:
peved with curts and storsm seversd/ 98 98 | 98 | 98
Zravel 76 8s 89 91
dirg T2 82 a7 8

L/ Tor a more detailed deseription of sgricultural land use curve mmbers rafer to
Bational Enginsering Hendbook, Section 4, Eydrology, Chapter 3, Aug. 1972,

2/ Good tover 1s protected from grazing and litter snd brush cover soil.

2/ Curve mubers ere cozputed #ssuming the runoff from the house and drivewxy
is directed tovards the street with a ainimum of roof water directed to lavns
viers additionsl infiltration eould occcur.

3 ha rewaining pervious areas (lswvn) are considersd to be in good pasture conditicn
for these curve numbers,

3 1a some varmer climstes of the country a curve mmber of 95 may bde used,
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USBA/Soi]1 Conservation Service Technical Release No. 55; 1975

+ Table 2-1.--Runoff depth in inches for selected CN's and rainfall amounts

Rainfall Curve Number (CN)i/
(inches) -

60 65 0 75 & 8 90 95 98

.08 0.17 0.32 .56 .79

1.0 0 0 0 003 ©
1.2 0 0 0.03 0.07 0.15 .28 0.48 LTh .99
1.4k 0 0.02 0.06 0.13 0.2% 0.39 0.61 .92 1,18
1.6 0.01 0.05 0.11 0.20 0.3% 0.52 0.76 1.11 1.38
1.8 0.03 0.09 0.17 0.29 o0.k% 0.65 0.93 1.29 1.58
2.0 0.06 0.1% 0.2 0.38 0.5 0.80 1,09 1.k8 1.77
2.5 0.17 0.30 0.4 0.65 0.8 1.18 1.53 1.96 2.27
3.0 6.33 0.51 0.72 0.96 1.25 1.59 1.98 2.k5 2.78 -
k.0 0.76 1.03 1.33 1.87 2.0k 2.k6 2.92 3.43 3.77 |
5.0 1.30 1.65 2.0 2,45 2.89 3,37 3.88 L.,k2 k,76
6.0 1.92 2.35 2.80 3.28 3.18 b.31 k.85 5,43 5.76
7.0 2,60 3.10 3.62 k.15 k.69 5.26 5.82 6.1  6.76
8.0 3.33  3.90 L.47 s5.04 5,62 6.22 6.81 7.4 7.76
9.0 L.1o b4.,72 5.3% s5.95 6.57 T.19 7.79 8.hko 8.76
10.0 .90 5.57T 6.23 6.88 T.52 B.16 8.78 9.4 9.76
11.0 5.72  6.,bk 7,13 7.8 8.48 9.1k 9.77 10.39 10.76
12.0 6.56 7.32 .8.05 B8.76 9.45 10.12 10.76 11.39 11.76

1/ To obtain runoff depths for CN's and other rainfall amounts not
shown in this table, use an arithmetic interpolation.
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Single Stage Structure Routing Graph
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Figure 7-1.--Approximate single-stage structure routing for weir flow
structures up to 150 csam release rate and pipe flow structures up
1o 300 csm release rate.

(USDA/S0i1 Conservation Service Technical Release No. 55; 1975)
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Ex.

CAPACITY DESIGN CALCULATIONS FOR DETENTION FACILITIES

URBAN HYDROLOGY FOR SMALL WATERSHEDS (IR-53)

PEAK DISCHARGE WORKSHEET
FOR CHAPTER 4 (APPENDICES D & E)

(MODIFIED FOR THE TOWN OF NORMAL)

By

Checked .

et e vt

P2f {pg. 1)

Steps Peak Discharge Computations for up to 3 Stormat Type II ; Duratiod __ 24 hours,
: : : |

CN (weighted)

total col,

(4)

I

1. Data: _
Drainage Area (DA) - _ _acres, Ave, Watershed Slope (5) - X,
2. Runoff Curve Mumber (CN) PRESENT CONDITION |
Hydrologie Land Use Description CN % or Area Product
- Soil Group | Inelude Treatment, Practice & Condition | (Table 2-2)}| (acres) (3)x(4)
(TR55/AP.B) (rsble 2-2)[Ex. P/2b] (3) (%) (5)
Totalg =
. total col. (5) - -
O (wedghted) = tal col. (4) Je | e
DEVELOPED _CONDITION . e
Hydrologie Land Use Description CN % or Area Product
Soil Group | Include Treatment, Practice & Condition { (Table 2-2) {acres) (3)f(h)
(TR55/AP.3) (Table 2-2)[Ex. P/2b] (3) (%) (5)
\
Totalsg =
total cel. (5} use CN =




3.

by

7.

Estimation of Storage Volume Required

8.

Ex. P2 (pg. 2}

EXHIBIT P

2f.

CAPACITY DESIGN CALCULATIONS

FOR DETENTION FACILITIES

Rainfall Frequency (F)

Rainfall Depth (P) /

\

Runoff Depth (Q)
Use_P, CMN, and_Table 2-1, (2¢.)

. Time of Conceéntration

. Peak Discharge

(Peak value from 2d. x P x DA)

Allowabie Peak Discharge {QOB)'

Ratio:

Qo/Qi

Volume of Storage/Volume of Runoff (2e.) Vs/Vr

3. Volume of Storage (Vs)

10.

Note:

(Vs/Vr x (P/12) x DA

Volume of Storage Required

lst Storm | 2nd Storm { 3rd Stomm
PRESENT DEVEEOQPED |[DEVELOPED
3 50 100
3.27 6.08 6£.92
Qo 0i Qi
c.f.s.
acre-feet

This calculation is adequate for submittal for preliminary plan approval.

Detention reservoir routing calculations as outlined in Section 3 of

Exhibit P of this manual will be required for approval of public improvement
engineering plans and specifications.

yfs.

inches
inches

minutes

c.f.s.

acre-feet
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