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Preface

Technical Release 55 (TR-55) presents simplified
procedures to calculate storm runoff volume, peak
rate of discharge, hydrographs, and storage volumes
required for floodwater reservoirs. These procedures
are applicable in small watersheds, especially
urbanizing watersheds, in the United States. First
issued by the Soil Conservation Service (SCS) in
January 1975, TR-55 incorporates current SCS
procedures. This revision includes results of recent
research and other changes based on experience with
use of the original edition.

The major revisions and additions are-

1. A flow chart for selecting the appropriate
procedure;

2. Three additional rain distributions;
3. Expansion of the chapter on runoff curve

numbers;
4. A procedure for calculating travel times of

sheet flow;
5. Deletion of a chapter on peak discharges;
6. Modifications to the Graphical Peak Discharge

method and Tabular Hydrograph method;
7. A new storage routing procedure;
8. Features of the TR-55 computer program; and
9. Worksheets.

This revision was prepared by Roger Cronshey,
Hydraulic Engineer, Hydrology Unit, SCS,
Washington, DC; Dr. Richard H. McCuen, Professor
of Civil Engineering, University of Maryland, College
Park, MD; Norman Miller, Head, Hydrology Unit,
SCS, Washington, DC; Dr.Walter Rawls,
Hydrologist, Agricultural Research Service,
Beltsville, MD; Sam Robbins (deceased), formerly
Hydraulic Engineer, SCS, South National Technical
Center (NTC), Fort Worth, TX; and Don Woodward,
Hydraulic Engineer, SCS, Northeast NTC, Chester,
PA. Valuable contributions were made by John
Chenoweth, Stan Hamilton, William Merkel, Robert
Rallison (ret.), Harvey Richardson, Wendell Styner,
other SCS hydraulic engineers, and Teresa Seeman.

Revised June 1986

(21O-VI-TR-55, Second Ed., June 1986)



Contents

Page

Chapter 1: Introduction 1-1
Effects of urban development 1-1
Rainfall. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1-1
Runoff 1-2
Time parameters 1-2
Peak discharge and hydrographs 1-2
Storage effects 1-2
Selecting the appropriate procedures. . . . . . . . .. 1-2
Limitations. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1-4

Chapter 2: Estimating runoff 2-1
SCS Runoff Curve Number method 2-1
Factors considered in determining runoff curve

numbers. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 2-1
Runoff. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 2-11
Limitations 2-11
Examples 2-11

Chapter 3: Time of concentration and travel
time 3-1

Factors affecting time of concentration and
travel time 3-1

Computation of travel time and time of
concentration 3-1

Limitations. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 3-4
. Example 3-1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 3-4

Chapter 4: Graphical Peak Discharge method 4-1
Peak discharge computation 4-1
Limitations. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 4-2
Example 4-1 4-2

Chapter 5: Tabular Hydrograph method . . . . .. 5-1
Tabular Hydrograph method exhibits . . . . . . . . .. 5-1
Information required for Tabular Hydrograph

method 5-1
Development of composite flood hydrograph . . .. 5-2
Limitations. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5-3
Examples . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5-4

Chapter 6: Storage volume for detention
basins 6-1

Estimating the effect of storage. . . . . . . . . . . . 6-1
Input requirements and procedures. . . . . . . . . . .. 6-2
Limitations. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 6-3
Examples . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 6-4

Page

Appendix A: Hydrologic soil groups A-I
Disturbed soil profiles A-I
Drainage and group D soils A-I

Appendix B: Synthetic rainfall distributions
and rainfall data sources. . . . . . . . . . . . . . . .. B-1

Synthetic rainfall distributions .. . . . . . . . . . . . . .. B-1
Rainfall data sources. . . . . . . . . . . . . . . . . . . . . . . .. B-3

Appendix C: Computer program C-1

Appendix D: Worksheets D-1

Appendix E: References E-1

Appendix F: Equations for figures and
exhibits F-1

List of figures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. iii
List of tables. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. iii
List of exhibits . .. . .. .. .. .. .. .. .. . . .. .. . .. . .. iii
List of worksheets. . . . . . . . . . . . . . . . . . . . . . . . . .. iv
Metric conversions. . . . . . . . . . . . . . . . . . . . . . . . . .. IV

Definitions of symbols. . . . . . . . . . . . . . . . . . . . . . .. iv

•

e.

•

•

•

e·
•

•

•

•e
II (21O-VI-TR-55, Second Ed., June 1986) •



Figures
Page

1-1. Flow chart for selecting the appropriate
procedures in TR-55 1-3

2-1. Solution of runoff equation. . . . . . . . . . . . .. 2-2
2-2. Flow chart for selecting the appropriate

figure or table for determining runoff
curve numbers 2-4

2-3. Composite CN with connected impervious
area 2-10

2-4. Composite CN with unconnected impervi
ous areas and total impervious area less
than 30% 2-10

2-5. Worksheet 2 for example 2-1 . . . . . . . . . . .. 2-13
2-6. Worksheet 2 for example 2-2 2-14
2-7. Worksheet 2 for example 2-3 2-15
2-8. Worksheet 2 for example 2-4 2-16
3-1. Average velocities for estimating travel

time for shallow concentrated flow 3-2
3-2. Worksheet 3 for example 3-1. . . . . . . . . . .. 3-5
4-1. Variation of la/P for P and CN. . . . . . . . .. 4-1
4-2. Worksheet 4 for example 4-1 4-3
5-1. Worksheet 5a for example 5-1. . . . . . . . . .. 5-5
5-2. Worksheet 5b for example 5-1 5-6
5-3. Worksheet 5a for example 5·2. . . . . . . . . .. 5·7
5-4. Worksheet 5b for example 5-2 5-8
6-1. Approximate detention basin routing for

rainfall types I, lA, II, and III. . . . . . . . .. 6-2
6-2. Worksheet 6a for example 6-1. . . . . . . . . .. 6-5
6-3. Worksheet 6a for example 6-2. . . . . . . . . .. 6-7
6-4. Worksheet 6b for example 6-3 6-9
6-5. Worksheet 6a for example 6-4. . . . . . . . . .. 6-11
B-1. SCS 24-hour rainfall distributions B-1
B-2. Approximate geographic boundaries for

SCS rainfall distributions . . . . . . . . . . . . . .. B-2
B-3. Two-year, 24-hour rainfall B-4
B-4. Five-year, 24-hour rainfall B-5
B-5. Ten-year, 24-hour rainfall. . . . . . . . . . . . . .. B-6
B-6. Twenty-five-year, 24-hour rainfall B-7
B-7. Fifty-year, 24-hour rainfall. . . . . . . . . . . . .. B-8
B-8. One-hundred-year, 24-hour rainfall. . . . . .. B-9

Tables
Page

2-1. Runoff depth for selected CN's and rain-
fall amounts. . . . . . . . . . . . . . . . . . . . . . . . . .. 2-3

2-2a. Runoff curve numbers for urban areas. .. 2-5
2-2b. Runoff curve numbers for cultivated

agricultural lands 2-6
2-2c. Runoff curve numbers for other agricul-

tural lands .... . . . . . . . . . . . . . . . . . . . . . . .. 2-7
2-2d. Runoff curve numbers for arid and semi-

arid rangelands 2-8
3-1. Roughness coefficients (Manning's n) for

sheet flow. . . . . . . . . . . . . . . . . . . . . . . . . . . .. 3-3
4-1. Ia values for runoff curve numbers . . . . .. 4-1
4-2. Adjustment factor (Fp) for pond and

swamp areas that are spread throughout
the watershed . . . . . . . . . . . . . . . . . . . . . . . .. 4-2

5-1. Ia values for runoff curve numbers . . . . .. 5-2
F-1. Coefficients for the equation used to

generate exhibits 4-1 through 4-III F-2
F-2. Coefficients for the equation used to

generate figure 6-1. . . . . . . . . . . . . . . . . . . .. F-2

Exhibits

4-1: Unit peak discharge (qu) for SCS type I
rainfall distribution 4-4

4-IA: Unit peak discharge (qu) for SCS type IA
rainfall distribution 4-5

4-II: Unit peak discharge (qu) for SCS type II
rainfall distribution 4-6

4-III: Unit peak discharge (qu) for SCS type III
rainfall distribution 4-7

5-1: Tabular hydrograph unit discharges
(csm/in) for type I rainfall distribution . .. 5-9

5-IA: Tabular hydrograph unit discharges
(csm/in) for type IA rainfall distribution.. 5-19

5-II: Tabular hydrograph unit discharges
(csm/in) for type II rainfall distribution .. 5-29

5-III: Tabular hydrograph unit discharges
(csm/in) type III rainfall distribution. . . .. 5-39

A-I: Hydrologic soil groups for United States
soils A-3

(21O-VI-TR-55, Second Ed., June 1986) iii



•

Metric conversions

Page
Worksheets

The English system of units is used in this TR. To
convert to the International System of units (metric),
use the following factors:

e.
Definitions of symbols

Symbol Unit Definition
a ft2 Cross sectional flow area •Am mi2 Drainage area
CN Runoff curve number
CNc Composite runoff curve

number
CNp Pervious runoff curve number
Emax Maximum stage •Fp Pond and swamp adjustment

factor
Hw ft Head over weir crest
Ia III Initial abstraction
L ft Flow length
Lw ft Weir crest length
m Number of flow segments •n Manning's roughness

coefficient
P in Rainfall
Pimp Percent imperviousness
P2 in Two-year frequency, 24-hour e·rainfall
Pw ft Wetted perimeter
q cfs Hydrograph coordinate
qi ' cfs Peak inflow discharge
qo cfs Peak outflow discharge
qp cfs Peak discharge
qt csm/in Tabular hydrograph unit •cfs - discharge--;-t . ,

qu rn, csm/in Unit peak discharge
Q in Runoff
r ft Hydraulic radius
R Ratio of unconnected

impervious area to total •impervious area
s ft/ft Slope of hydraulic grade line
S III Potential maximum retention

after runoff begins
t hr Hydrograph time
Tc hr Time of concentration •Tp hr Time to peak
Tt hr Travel time
V ft/s Average velocity
Vr acre-ft, ft3, Runoff volume

or water-
shed-inch •Vs acre-ft, ft3, Storage volume eor water-
shed-inch

0.405
2.59
0.0283

25.4
0.3048

1233.489
0.0283

Multiply byTo metric unit

Hectare
Square kilometer
Cubic meters per second
Millimeter
Meters per second
Cubic meter
Cubic meter

From English unit

Acre
Square mile
Cubic feet per second
Inch
Feet per second
Acre-foot
Cubic foot

2: Runoff curve number and runoff D-2
3: Time of concentration (Tc) or travel time

(Tt) . . . . . . . . . • • • • . • . . . . . . . . . . . . . . . • • • .. D-3
4: Graphical Peak Discharge method . . . . . .. D-4
5a: Basic watershed data D-5
5b: Tabular hydrograph discharge summary . D-6
6a: Detention basin storage, peak outflow

discharge (qo) known D-7
6b: Detention basin peak outflow, storage

volume (Vs) known. . . . . . . . . . . . . . . . . . . .. D-8

Perform rounding operations as appropriate to
indicate the same level of precision as that of the
original measurement. For example:

1. A stream discharge is recorded in cubic feet per
second with three significant digits.

2. Convert stream discharge to cubic meters per
second by multiplying by 0.0283.

3. Round to enough significant digits so that, when
converting back to cubic feet per second, you
obtain the original value (step 1) with three
significant digits.

iv (210-VI-TR-55, Second Ed., June 1986) •



Chapter 1: Introduction

The conversion of rural land to urban land usually
increases erosion and the discharge and volume of
storm runoff in a watershed. It also causes other
problems that affect soil and water. As part of
programs established to alleviate these problems,
engineers increasingly must assess the probable
effects of urban development, as well as design and
implement measures that will minimize its adverse
effects.

Technical Release 55 (TR-55) presents simplified
procedures for estimating runoff and peak discharges
in small watersheds. In selecting the appropriate
procedure, consider the scope and complexity of the
problem, the available data, and the acceptable level
of error. While this TR gives special emphasis to
urban and urbanizing watersheds, the procedures
apply to any small watershed in which certain
limitations are met.

Effects of urban development

An urban or urbanizing watershed is one in which
impervious surfaces cover or will soon cover a
considerable area. Impervious surfaces include roads,
sidewalks, parking lots, and buildings. Natural flow
paths in the watershed may be replaced or
supplemented by paved gutters, storm sewers, or
other elements of artificial drainage.

Hydrologic studies to determine runoff and peak
discharge should ideally be based on long-term
stationary streamflow records for the area. Such
records are seldom available for small drainage
areas. Even where they_araavailable,_a~~ur.atEL

statistical anal~~J~o( them is usually imJlossible
oecause of the conversion of land to urban uses 
during th~ period ofrecord._1t therefore is nec~ssary
toes-timate peak discharges with hydrologic models
based on measurable watershed characteristics. Only
through an understanding of these characteristics

.and experience in using these models can we make
sound judgments on how to alter model parameters
to reflect changing watershed conditions.

Urbanization changes a watershed's response to
precipitation. The most common effects are reduced
infiltration and decreased travel time, which
significantly increase peak discharges and runoff.
Runoff is determined primarily by the amount of
precipitation and by infiltration characteristics
related to soil type, soil moisture, antecedent rainfall,
cover type, impervious surfaces, and surface
retention. Travel time is determined primarily by
slope, length of flow path, depth of flow, and
roughness of flow surfaces. Peak discharges are
based on the relationship of these parameters and on
the total drainage area of the watershed, the location
of the development, the effect of any flood control
works or other natural or manmade storage, and the
time distribution of rainfall during a given storm
event.

The model described in TR-55 begins with a rainfall
amount uniformly imposed on the watershed over a
specified time distribution. Mass rainfall is converted
to mass runoff by using a runoff curve number (CN).
CN is based on soils, plant cover, amount of
impervious areas, interception, and surface storage.
Runoff is then transformed into a hydrograph by
using unit hydrograph theory and routing procedures
that depend on runoff travel time through segments
of the watershed.

For a description of the hydrograph development
method used by SCS, see chapter 16 of the SCS
National Engineering Han.dbQQlhl'ection .
4-Hydrology (NEH-4};<SCS 1985»)The routing
method (Modified Att-KIi1)Ts-explained in appendixes
G and H of draft Technical Release 20 (TR-20) (SCS

~1D

Rainfall

TR-55 includes four regional rainfall time
distributions. See appendix B for a discussion of how
these distributions were developed.

All four distributions are for a 24-hour period....This
period was chosen because of the general availability
of daily rainfall data that were used to estimate
24-hour rainfall amounts. The 24-hour duration spans
most of the applications of TR-55.

(21O-VI-TR-55, Second Ed., June 1986) I-I
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e.
One critical parameter in the model is time of
concentration (Tc), which is the time it takes for
runoff to travel to a point of interest from the
hydraulically most distant point. Normally a rainfall
duration equal to or greater than Tc is used.
Therefore, the rainfall distributions were designed to
contain the intensity of any duration of rainfall for
the frequency of the event chosen. That is, if the
10-year frequency, 24-hour rainfall is used, the most
intense hour will approximate the lO-year, I-hour
rainfall volume.

Runoff

methods were derived from hydrographs prepared by
procedures outlined in chapter 16 of NEH-4 (SCS
1985). The computations were made with a
computerized SCS hydrologic model, TR-20 (SCS
1983).

The methods in chapters 4 and 5 should be used in
accordance with specific guidelines. If basic data are
improperly prepared or adjustments not properly
used, errors will result.

Storage effects

•

•

To estimate runoff from storm rainfall, SCS uses the
Runoff Curve Number (CN) method (see chapters 4
through 10 of NEH-4, SCS 1985). Determination of
CN depends on the watershed's soil and cover
conditions, which the model represents as hydrologic
soil group, cover type, treatment, and hydrologic
condition. Chapter 2 of this TR discusses the effect
of urban development on CN and explains how to
use CN to estimate runoff.

Time parameters

Chapter 3 describes a method for estimating the
parameters used to distribute the runoff into a
hydrograph. The method is based on velocities of
flow through segments of the watershed. Two major
parameters are time of concentration (Tc) and travel
time of flow through the segments (Tt ). These and
the other parameters used are the same as those
used in accepted hydraulic analyses of open channels.

Many methods are empirically derived from actual
runoff hydrographs and watershed characteristics.
The method in chapter 3 was chosen because it is
basic; however, other methods may be used.

Peak discharge and hydrographs

Chapter 4 describes a method for approximating
peak rates of discharge, and chapter 5 describes a
method for obtaining or routing hydrographs. Both

Chapter 6 outlines procedures to account for the
effect of detention-type storage. It provides a
shortcut method to estimate temporary flood storage •
based on hydrologic data developed from the
Graphical Peak Discharge or Tabular Hydrograph
methods.

By increasing runoff and decreasing travel times, e.
urbanization can be expected to increase downstream
peak discharges. Chapter 6 discusses how flood
detention can modify the hydrograph so that, ideally,
downstream peak discharge is reduced approximately
to the predevelopment condition. The shortcuts in
chapter 6 are useful in sizing a basin even though
the final design may require a more detailed analysis..

Selecting the appropriate procedures

Figure 1-1 is a flow chart that shows how to select •
the appropriate procedures to use in TR-55. In the
figure, the diamond-shaped box labeled "Subareas
required?" directs the user to the appropriate
methOd based on whether the watershed needs to be
divided into subareas. Watershed subdivision is
required when significantly different conditions •
affecting runoff or timing are present in the
watershed-for example, if the watershed has widely
differing curve numbers or nonhomogeneous slope
patterns.

•e
1-2 (21O-VI-TR-55, Second Ed., June 1986) •
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Figure I-I.-Flow chart for selecting the appropriate procedures in TR-55.
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Limitations

To save time, the procedures in TR-55 are simplified
by assumptions about some parameters. These
simplifications, however, limit the use of the
procedures and can provide results that are less
accurate than more detailed methods. The user
should examine the sensitivity of the analysis being
conducted to a variation of the peak discharge or
hydrograph. To ensure that the degree of error is
tolerable, specific limitations are given in chapters 2
through 6. Additional general constraints to the use
of TR-55 are as follows:

• The methods in this TR are based on open and
unconfined flow over land or in channels. For
large events during which flow is divided between
sewer and overland flow, more information about
hydraulics than is presented here is needed to
determine Tc' After flow enters a closed system,
the discharge can be assumed constant until
another flow is encountered at a junction or
another inlet.

• Both the Graphical Peak Discharge and Tabular
Hydrograph methods are derived from TR-20 (SCS
1983) output. Their accuracy is comparable; they
differ only in their products. The use of Tc permits
them to be used for any size watershed within the
scope of the curves or tables. The Graphical
method (chapter 4) is used only for hydrologically
homogeneous watersheds because the procedure is
limited to a single watershed subarea. The Tabular
method (chapter 5) can be used for a
heterogeneous watershed that is divided into a
number of homogeneous subwatersheds.
Hydrographs for the subwatersheds can be routed
and added.

• The approximate storage-routing curves (chapter
6) should not be used if the adjustment for
ponding (chapter 4) is used. These storage-routing
curves, like the peak discharge and hydrograph
procedures, are generalizations derived from
TR-20 routings.

•

e.

•

•

•

e·
•

•

•

••
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Chapter 2: Estimating runoff

SCS Runoff Curve Number method Factors considered in determining
runoff curve numbers

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

By removing Ia as an independent parameter, this
approximation allows use of a combination of Sand P
to produce a unique runoff amount. Substituting
equation 2-2 into equation 2-1 gives

Q =runoff (in),
P = rainfall (in),
S = potential maximum retention after runoff

begins (in), and
Ia = initial abstraction (in).

Initial abstraction (IJ is all losses before runoff
begins. It includes water retained in surface
depressions, water intercepted by vegetation,
evaporation, and infiltration. Ia is highly variable but
generally is correlated with soil and cover
parameters. Through studies of many small
agricultural watersheds, Ia was found to be
approximated by the following empirical equation:

Hydrologic soil groups

The major factors that determine CN are the
hydrologic soil group (HSG), cover type, treatment,
hydrologic condition, and antecedent runoff condition
(ARC). Another factor considered is whether
impervious areas outlet directly to the drainage
system (connected) or whether the flow spreads over
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.

Infiltration rates of soils vary widely and are affected
by subsurface permeability as well as surface intake
rates. Soils are classified into four HSG's (A, B, C,
and D) according to their minimum infiltration rate,
which is obtained for bare soil after prolonged
wetting. Appendix A defines the four groups and
provides a list of most of the soils in the United
States and their group classification. The soils 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.

CN's in table 2-2 (a to d) represent average
antecedent runoff condition for urban, cultivated
agricultural, other agricultural, and arid and semiarid
rangeland uses. Table 2-2 assumes impervious areas
are directly connected. The following sections explain
how to determine CN's and how to modify them for
urban conditions.

[Eq. 2-2]

[Eq.2-3]

[Eq.2-1]

Ia = 0.2S.

(P - IJ2

(P - IJ + S

Q = (P - 0.2S)2

(P + 0.8S)

Q

where

S is related to the soil 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. [Eq. 2-4]
CN

Figure 2-1 and table 2-1 solve equations 2-3 and 2-4
for a range of CN's and rainfall.

Most urban areas are only partially covered by
impervious surfaces: the soil remains an important
factor in runoff estimates. Urbanization has a greater
effect on runoff in watersheds with soils having high
infiltration rates (sands and gravels) than in
watersheds predominantly of silts and clays, which
generally have low infiltration rates.

Any disturbance of a soil profile can significantly
change its infiltration characteristics. With
urbanization, native soil profiles may be mixed or
removed or fill material from other areas may be
introduced. Therefore, a method based on soil

(21O-VI-TR-55, Second Ed., June 1986) 2-1
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texture is given in appendix A for detennining the
HSG classification for disturbed soils.

Cover type

Table 2-2 addresses most cover types, such as
vegetation, bare soil, and impervious surfaces. There
are a number of methods for determining cover type.
The most common are field reconnaissance, aerial
photographs, and land use maps.

Treatment

Treatment is a cover type modifier (used only in
table 2-2b) to describe the management of cultivated
agricultural lands. It includes mechanical practices,
such as contouring and terracing, and management
practices, such as crop rotations and reduced or no
tillage.

Hydrologic condition

Hydrologic condition indicates the effects of cover
type and treatment on infiltration and runoff and is
generally estimated from density of plant and residue
cover on sample areas. Good hydrologic condition
indicates that the soil usually has a low runoff
potential for that specific hydrologic soil group, cover
type, and treatment. Some factors to consider in
estimating the effect of cover on infiltration and
runoff are (a) canopy or density of lawns, crops, or
other vegetative areas; (b) amount of year-round
cover; (c) amount of grass or close-seeded legumes in
rotations; (d) percent of residue cover; and (e) degree
of surface roughness.

Table 2-1.-Runoff depth for selected eN's and rainfall amounts l

Runoff depth for curve number of-

Rainfall 40 45 50 55 60 65 70 75 80 85 90 95 98

----------------------------------------------------- inches -----------------------------------------------------
1.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.03 0.08 0.17 0.32 0.56 0.79
1.2 .00 .00 .00 .00 .00 .00 .03 .07 .15 .27 .46 .74 .99
1.4 .00 .00 .00 .00 .00 .02 .06 .13 .24 .39 .61 .92 1.18
1.6 .00 .00 .00 .00 .01 .05 .11 .20 .34 .52 .76 1.11 1.38
1.8 .00 .00 .00 .00 .03 .09 .17 .29 .44 .65 .93 1.29 1.58
2.0 .00 .00 .00 .02 .06 .14 .24 .38 .56 .80 1.09 1.48 1.77
2.5 .00 .00 .02 .08 .17 .30 .46 .65 .89 1.18 1.53 1.96 2.27
3.0 .00 .02 .09 .19 .33 .51 .71 .96 1.25 1.59 1.98 2.45 2.77
3.5 .02 .08 .20 .35 .53 .75 1.01 1.30 1.64 2.02 2.45 2.94 3.27
4.0 .06 .18 .33 .53 .76 1.03 1.33 1.67 2.04 2.46 2.92 3.43 3.77
4.5 .14 .30 .50 .74 1.02 1.33 1.67 2.05 2.46 2.91 3.40 3.92 4.26
5.0 .24 .44 .69 .98 1.30 1.65 2.04 2.45 2.89 3.37 3.88 4.42 4.76
6.0 .50 .80 1.14 1.52 1.92 2.35 2.81 3.28 3.78 4.30 4.85 5.41 5.76
7.0 .84 1.24 1.68 2.12 2.60 3.10 3.62 4.15 4.69 5.25 5.82 6.41 6.76
8.0 1.25 1.74 2.25 2.78 3.33 3.89 4.46 5.04 5.63 6.21 6.81 7.40 7.76
9.0 1.71 2.29 2.88 3.49 4.10 4.72 5.33 5.95 6.57 7.18 7.79 8.40 8.76
10.0 2.23 2.89 3.56 4.23 4.90 5.56 6.22 6.88 7.52 8.16 8.78 9.40 9.76
11.0 2.78 3.52 4.26 5.00 5.72 6.43 7.13 7.81 8.48 9.13 9.77 10.39 10.76
12.0 3.38 4.19 5.00 5.79 6.56 7.32 8.05 8.76 9.45 10.11 10.76 11.39 11.76
13.0 4.00 4.89 5.76 6.61 7.42 8.21 8.98 9.71 10.42 11.10 11.76 12.39 12.76
14.0 4.65 5.62 6.55 7.44 8.30 9.12 9.91 10.67 11.39 12.08 12.75 13.39 13.76
15.0 5.33 6.36 7.35 8.29 9.19 10.04 10.85 11.63 12.37 13.07 13.74 14.39 14.76

lInterpolate the values shown to obtain runoff depths for eN's or rainfall amounts not shown.
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Figure 2-2.-Flow chart for selecting the appropriate figure or table for detennining runoff curve numbers.
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Table 2-2a.-Runoff curve numbers for urban areas l

Cover description
Curve numbers for

hydrologic soil group-

Cover type and hydrologic condition

Fully developed urban areas (vegetation established)

Average percent
impervious area2 A B C D

Open space Oawns, parks, golf courses, cemeteries,
etc.)3:

Poor condition (grass cover < 50%) .
Fair condition (grass cover 50% to 75%) .
Good condition (grass cover> 75%) .

Impervious areas:
Paved parking lots, roofs, driveways, etc.

(excluding right-of-way) .
Streets and roads:

Paved; curbs and storm sewers (excluding
right-of-way) .

Paved; open ditches (including right-of-way) .
Gravel (including right-of-way) .
Dirt (including right-of-way) .

Western desert urban areas:
Natural desert landscaping (pervious areas only)4...
Artificial desert landscaping (impervious weed

barrier, desert shrub with 1- to 2-inch sand
or gravel mulch and basin borders). . .

Urban districts:
Commercial and business .
Industrial .

Residential districts by average lot size:
1/8 acre or less (town houses) .
1/4 acre .
1/3 acre .
1/2 acre .
1 acre .
2 acres .

Developing urban areas

68 79 86 89
49 69 79 84
39 61 74 80

98 98 98 98

98 98 98 98
83 89 92 93
76 85 89 91
72 82 87 89

63 77 85 88

96 96 96 96

85 89 92 94 95
72 81 88 91 93

65 77 85 90 92
38 61 75 83 87
30 57 72 81 86
25 54 70 80 85
20 51 68 79 84
12 46 65 77 82

Newly graded areas (pervious areas only,
no vegetation)5 .

Idle lands (CN's are determined using cover types
similar to those in table 2-2c).

77 86 91 94

lAverage runoff condition, and Ia = 0.28.
2The average percent impervious area shown was used to develop the composite CN's. Other assumptions are as follows: impervious areas
are directly connected to the drainage system, impervious areas have a CN of 98, and pervious areas are considered equivalent to open
space in good hydrologic condition. CN's for other combinations of conditions may be computed using figure 2-8 or 2-4.
3CN's shown are equivalent to those of pasture. Composite CN's may be computed for other combinations of open space cover type.
4Composite CN's for natural desert landscaping should be computed using figures 2-8 or 2-4 based on the impervious area percentage (CN
= 98) and the pervious area CN. The pervious area CN's are assumed equivalent to desert shrub in poor hydrologic condition.
5Composite CN's to use for the design of temporary measures during grading and construction should be computed using figure 2-8 or 2-4,
based on the degree of development (impervious area percentage) and the eN's for the newly graded pervious areas.
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•

e.
Table 2-2b.-Runoff curve numbers for cultivated agricultural lands l

Curve numbers for
Cover description hydrologic soil group-

Hydrologic •Cover type Treatment2 condition3 A B C D

Fallow Bare soil 77 86 91 94
, Crop residue cover (CR) Poor 76 85 90 93

Good 74 83 88 90 •
Row crops Straight row (SR) Poor 72 81 88 91

Good 67 78 85 89
SR + CR Poor 71 80 87 90

Good 64 75 82 85
Contoured (C) Poor 70 79 84 88 •Good 65 75 82 86
C + CR Poor 69 78 83 87

Good 64 74 81 85
Contoured & terraced (C&T) Poor 66 74 80 82

Good 62 71 78 81
C&T + CR Poor 65 73 79 81 e·Good 61 70 77 80

Small grain SR Poor 65 76 84 88
Good 63 75 83 87

SR + CR Poor 64 75 83 86
Good 60 72 80 84

C Poor 63 74 82 85 •Good 61 73 81 84
C + CR Poor 62 73 81 84

Good 60 72 80 83
C&T Poor 61 72 79 82

Good 59 70 78 81
C&T + CR Poor 60 71 78 81 •Good 58 69 77 80

Close-seeded SR Poor 66 77 85 89
or broadcast Good 58 72 81 85
legumes or C Poor 64 75 83 85
rotation Good 55 69 78 83 •meadow C&T Poor 63 73 80 83

Good 51 67 76 80

lAverage runoff condition, and I" = 0.28.
2 CI'OJI resid /{c COCCI' applies only if re~idue i~ on at lea~t 5% of the surface throughout the year.
:lHydrologic condition i~ ba~ed on combination of factor~ that affect infiltration and runoff, including (a) density and canopy of vegetative
area~. (b) amount of yem'-round cover, (c) amount of gra~~ or close-seeded legume~ in rotation~, (d) percent of residue cover on the land ~Ul'- •face (good;:' 20'ff), and (e) degree of sUlface roughness. e/'001: FactOl'~ impair infiltration and tend to increase runoff.

Good: Factor~ encourage average and better than average infiltration and tend to decrea~e runoff.
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Table 2·2c.-Runoff curve numbers for other agricultural lands l

Cover description

Cover type

Pasture, grassland, or range-continuous
forage for grazing. 2

Meadow-continuous grass, protected from
grazing and generally mowed for hay.

Brush-brush-weed-grass mixture with brush
the major element.3

Woods-grass combination (orchard
or tree farm).5

Woods.6

Farmsteads-buildings, lanes, driveways,
and surrounding lots.

IAverage runoff condition, and I" = 0.28.

Hydrologic
condition

Poor
Fair
Good

Poor
Fair
Good

Poor
Fair
Good

Poor
Fair
Good

Curve numbers for
hydrologic soil group-

A B C D

68 79 86 89
49 69 79 84
39 61 74 80

30 58 71 78

48 67 77 83
35 56 70 77
430 48 65 73

57 73 82 86
43 65 76 82
32 58 72 79

45 66 77 83
36 60 73 79
430 55 70 77

59 74 82 86

2/'001':

Fair:
Good:

3/'001':

Fair:
Good:

<50% ground cover or heavily grazed with no mulch.
50 to 75% ground cover and not heavily grazed.
> 75% ground cover and lightly or only occasionally grazed.

< 50% ground cover.
50 to 75% ground cover.
> 75% ground cover.

'Actual curve number is less than 30; use CN = 30 for runoff computations.

SCN's shown were computed for areas with 50% woods and 50% grass (pasture) cover. Other combinations of conditions may be computed
from the CN's for woods and pasture.

6/'001': Forest litter, small trees, and brush are destroyed by heavy grazing 01' regular bUl'l1ing.
Fair: Woods are grazed but not bUl'l1ed, and some forest litter covers the soil.
Good: Woods are protected from grazing, and litter and brush adequately cover the soil.
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Table 2-2d.-Runoff curve numbers for arid and semiarid rangelands l

Curve numbers for
Cover description hydrologic soil group-

Hydrologic
Cover type condition2 A3 B C D

Herbaceous-mixture of grass, weeds, and Poor 80 87 93
low-growing brush, with brush the Fair 71 81 89
minor element. Good 62 74 85

Oak-aspen-mountain brush mixture of oak brush, Poor 66 74 79
aspen, mountain mahogany, bitter brush, maple, Fair 48 57 63
and other brush. Good 30 41 48

Pinyon-juniper-pinyon, juniper, or both; Poor 75 85 89
grass understory. Fair 58 73 80

Good 41 61 71

Sagebrush with grass understory. Poor 67 80 85
Fair 51 63 70
Good 35 47 55

Desert shrub-major plants include saltbush, Poor 63 77 85 88
greasewood, creosotebush, blackbrush, bursage, Fair 55 72 81 86
palo verde, mesquite, and cactus. Good 49 68 79 84

IAverage runoff condition, and I a = 0.28. For range in humid regions, use table 2-2c.

2j'uor: <30l:f ground cover (litter, grass, and brush uverstory).
Pa;r: 30 to 70l:f· ground cover.
Good: > 70l:f ground cover.

"Curve numbers for group A have been developed only for desert shrub.

•
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•
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Antecedent runoff condition

The index of runoff potential before a storm event is
the antecedent runoff condition (ARC). ARC is an
attempt to account for the variation in CN at a site
from storm to storm. CN for the average ARC at a
site is the median value as taken from sample rainfall
and runoff data. The CN's in table 2-2 are for the
average ARC, which is used primarily for design
applications. See NEH-4 (SCS 1985) and Rallison and
Miller (1981) for more detailed discussion of storm-to
storm variation and a demonstration of upper and
lower enveloping curves.

Urban impervious area modifications

Several factors, such as the percentage of impervious
area and the means of conveying runoff from
impervious areas to the drainage system, should be
considered in computing CN for urban areas (Rawls
et al., 1981). For example, do the impervious areas
connect directly to the drainage system, or do they
outlet onto lawns or other pervious areas where
infiltration can occur?

Connected impervious areas

An impervious area is considered connected if runoff
from it flows directly into the drainage system. It is
also considered connected if runoff from it occurs as
concentrated shallow flow that runs over a pervious
area and then into a drainage system.

Urban CN's (table 2-2a) were developed for typical
land use relationships based on specific assumed
percentages of impervious area. These CN values
were developed on the assumptions that (a) pervious
urban areas are equivalent to pasture in good
hydrologic condition and (b) impervious areas have a
CN of 98 and are directly connected to the drainage
system. Some assumed percentages of impervious
area are shown in table 2-2a.

If all of the impervious area is directly connected to
the drainage system, but the impervious area
percentages or the pervious land use assumptions in
table 2-2a are not applicable, use figure 2-3 to
compute a composite eN. For example, table 2-2a
gives a CN of 70 for a lf2-acre lot in HSG B, with an

assumed impervious area of 25 percent. However, if
the lot has 20 percent impervious area and a
pervious area CN of 61, the composite CN obtained
from figure 2-3 is 68. The CN difference between 70
and 68 reflects the difference in percent impervious
area.

Unconnected impervious areas

Runoff from these areas is spread over a pervious
area as sheet flow. To determine CN when all or
part of the impervious area is not directly connected
to the drainage system, (1) use figure 2-4 if total
impervious area is less than 30 percent or (2) use
figure 2-3 if the total impervious area is equal to or
greater than 30 percent, because the absorptive
capacity of the remaining pervious areas will not
significantly affect runoff.

When impervious area is less than 30 percent, obtain
the composite CN by entering the right half of figure
2-4 with the percentage of total impervious area and
the ratio of total unconnected impervious area to
total impervious area. Then move left to the
appropriate pervious eN and read down to find the
composite CN. For example, for a lf2-acre lot with 20
percent total impervious area (75 percent of which is
unconnected) and pervious CN of 61, the composite
CN from figure 2-4 is 66. If all of the impervious
area is connected, the resulting CN (from figure 2-3)
would be 68.
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100

90

z 80
u

OJ
+-'..... 70til
0
c..
E
0
u 60

50

I ••I I I
I : eN 90Pervl0US

80

10....
-60

L...!""
I

SIJ
;;;,tr

().~

•

e.

•

•

•
40

a 10 20 30 40 50 60 70 80
Connected impervious area, %

Figure 2-3.-Composite CN with connected impervious area.

90 100

e·
1 l ~ , I'-d

1 ,1.
l .....
'~ ~ ~ ,~~

~ ,~ ~ ~ ~~
11 I' , \\

I l l ,,~

90 80 70 l 9.0 ~ 50 1\ "
n

" ~ I' ~,"I' l ~ I'
I' l ~ I~ ~ I', l I' l I' l ~

-
~

-
lJ-

J1l- II ~IJ-
,,~ j;lllii~

- I'lllJlJ L.II~ l..lll

_I~~~~W~
~~~

0.0 •
til
:::s
0

0.5
..... til
>:::s
s-o
Q) ..... •>
E s-..... OJ

c..
1.0 "0 E

OJ·....
+-'
U .....
OJ/tl
C+-'
co
01- •U
c
=>

Composite CN Total impervious
area, %

90 80 70 60 50 40 o 10 20 30

•e
2-10

Figure 2-4.-Composite CN with unconnected impervious areas and total impervious area less than 30%.

(21O-VI-TR-55, Second Ed., June 1986) •



Runoff

When CN and the amount of rainfall have been
determined for the watershed, determine runoff by
using figure 2-1, table 2-1, or equations 2-3 and 2-4.
The runoff is usually rounded to the nearest
hundredth of an inch.

Limitations

• Curve numbers describe average conditions that
are useful for design purposes. If the rainfall
event used is a historical storm, the modeling
accuracy decreases.

• Use the runoff curve number equation with
caution when recreating specific features of an
actual storm. The equation does not contain an
expression for_tiIl1e.an.Q,__.thIT.~[Q.re, d9g1L!!9.!...
ac_count.. for rail1fl:!l1.duratioD_odntensity-,--

• The user should understand the assumption
reflected in the initial abstraction term (Ia,) and
should ascertain that the assumption applies to the
situation. la, which consists of interception, initial
infiltration, surface depression storage,
evapotranspiration, and other factors, was
generalized as 0.2S based on data from
agricultural watersheds (S is the potential
maximum retention after runoff begins). This
approximation can be especially important in an
urban application because the combination of
impervious areas with pervious areas can imply a
significant initial loss that may not take place. The
opposite effect, a greater initial loss, can occur if
the impervious areas have surface depressions that
store some runoff. To use a relationship other than
Ia = 0.2S, one must redevelop equation 2-3, figure
2-1, table 2-1, and table 2-2 by using the original
rainfall-runoff data to establish new S or CN
relationships for each cover and hydrologic soil
group.

• Runoff from snowmelt or rain on frozen ground
cannot be estimated using these procedures.

• The CN procedure is less accurate when runoff is
less than 0.5 inch. As a check, use another
procedure to determine runoff.

• The SCS runoff procedures apply only to direct
surface runoff: do not overlook large sources of
subsurface flow or high ground water levels that
contribute to runoff. These conditions are often
related to HSG A soils and forest areas that have
been assigned relatively low CN's in table 2-2.
Good judgment and experience based on stream
gage records are needed to adjust CN's as
conditions warrant.

• When the weighted eN is less than 40, use
another procedure to determine runoff.

Examples

Four examples illustrate the procedure for computing
runoff curve number (CN) and runoff (Q) in inches.
Worksheet 2 in appendix D is provided to assist
TR-55 users. Figures 2-5 to 2-8 represent the use of
worksheet 2 for each example. All four examples are
based on the same watershed and the same storm
event.

The watershed covers 250 acres in Dyer County,
northwestern Tennessee. Seventy percent (175 acres)
is a Loring soil, which-is in hydrologic soil group C.
Thirty percent (75 acres) is a Memphis soil, which is
in group B. The event is a 25-year frequency, 24-hour
storm with total rainfall of 6 inches.

Cover type and conditions in the watershed are
different for each example. The examples, therefore,
illustrate how to compute CN and Q for various
situations of proposed, planned, or present
development.

Example 2-1

The present cover type is pasture in good hydrologic
condition. (See figure 2-5 for worksheet 2
information.)
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Example 2-2

Seventy percent (175 acres) of the watershed,
consisting of all the Memphis soil and 100 acres of
the Loring soil, is %-acre residential lots with lawns
in good hydrologic condition. The rest of the
watershed is scattered open space in good hydrologic
condition. (See figure 2-6.)

Example 2-3

This example is the same as example 2-2, except that
the lf2-acre lots have a total impervious area of 35
percent. For these lots, the pervious area is lawns in
good hydrologic condition. Since the impervious area
percentage differs from the percentage assumed in
table 2-2, use figure 2-3 to compute CN. (See
figure 2-7.)

Example 2-4

This example is also based on example 2-2, except
that 50 percent of the impervious area associated
with the %-acre lots on the Loring soil is
"unconnected," that is, it is not directly connected to
the drainage system. For these lots, the pervious
area CN (lawn, good condition) is 74 and the
impervious area is 25 percent. Use figure 2-4 to
compute the CN for these lots. CN's for the %-acre
lots on Memphis soil and the open space on Loring
soil are the same as those in example 2-2. (See figure
2-8.)

•
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•

•
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•
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Worksheet 2: Runoff curve number and runoff

Project Heave", \'1 Au-es
Location D,/er- Go".... t)'J TeV\l'\es'See.

Circle one: Gfrese~ Developed

1. Runoff curve number (CN)

By W:re. Date Icl, laS"
Checked U/tt{ Date lob 185"

Soil name Cover description
CN 1/

Area Product
and of

hydrologic (cover type, treatment, and N CN x area
hydrologic condition;

I ,..,
'" Dacresgroup N I I

percent impervious; N N Dmi 2
Q)

unconnected/connected impervious ..... biJ fiI %,C 00
(appendix A) area ratio) rn .,.; .,.;

Eo< ~ ~

MeIMil\IS) b 'Pa~+,-,~e) ~ 00 d c.c..d ~ {;o..... bl 30 \830

Lo ... ~"'3.l C Pa.s-tu. ..e \ "',ood c...o-"d i +;0'" l4 /0 5\80

l! Use only one CN source per line. Totals· \00 tOIO

CN (weighted) • total product • I 010. ,0.. I
total area Ie{) Use CN •

Runoff, Q •••••••••••••••••••••••••••••• in
(Use P and CN with table 2-1, fig. 2-1,
or eqs. 2-3 and 2-4.)

2. Runoff

Frequency

Rainfall, P (24-hour) ••••••••••••••••••

yr

1n

Storm til Storm 1/2 Storm 1/3

25"

~.O

(..6\

Figure 2-5.-Worksheet 2 for example 2-1.
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Worksheet 2: Runoff curve number and runoff

•

e.
Project _....!I....lj..::e~aLly~e::.:""~1'i+-_A.;..c---:..re5---:. _

Loca t ion _..:b=.....J'iL:E':...r-=----=C::.O::.\)Y\.:.:...:_+:.......J.'i~,L_~~E'..!"'~"'~f!...:s~s~e:::..:::e=___

Circle one: Present~ 1"15"

By 'N3R Date lol/laS"

Checked 'J!E... Date I () I?Ies

QtreS re's:\de..+\·o.l •
1. Runoff curve number (CN)

Soil name Cover description
CN 1./

Area Product
and of

hydrologic (cover type, treatment, and N CN x area
hydrologic condition; I C'"\ -.:t Ii) acresgroup N I I

percent impervious; N N Dmi 2
C1J

unconnected/connected impervious ...... 00 0%.J::J eo
(appendix A) area ratio) '" -rl -rl

~ ~ ~

£. S~b i""'p.. rvi.'lS

Mel«phl'i B \/"1.. Co t re. 10-\-$ good c."''''d,+;....... lO lS S2..S0

2.5"1. ; ... P",,/',ou,S

Lori",,,, C liz.. C\c ,e I "+s ",!ood c..-..cli~ol\ gO lao 8ceo

Lo...:.. Cj) C Ope..... SlhC.e.} :}ood c:.o ...J if;o.... l4 IS" SS50

l! Use only one CN source per line. Totals = 2.50 18,8CO

•

•

e·
•

CN (weighted) total product = IB,8cO= 75: 2
total area 2.50 Use CN = •

Rainfall, P (24-hour) •••••••••••••••••• in

Runoff, Q •••• •••• •••••••••••••••••••••• in
(Use P and CN with table 2-1, fig. 2-1,
or eqs. 2-3 and 2-4.)

2. Runoff

Frequency yr

Storm 1/1 Storm 1/2 Storm 1/3

25"

6.0
3.2.8

•

•

2-14

Figure 2-6.-Worksheet 2 for example 2-2.
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Worksheet 2: Runoff curve number and runoff

Project __I-\--.,;:e_Cl_'(~e~V'_·i..J.,/__A_c_r-_e_s _

Loca t ion ---:.b:......J'I'-.«>.:..-.:..r'_..:G=.-u_r_-l.;.,.'.J."t-J)L..-T~~c..:",.:..",:..!....::e=..;s~s=...:::e~e.=-_

Circle one: Present (£evelopeD

1. Runoff curve number (CN)

By wTR

Checked 11J.t/

Date

Date

Soil name Cover description
CN 1./

Area Product
and of

hydrologic (cover type, treatment, and N eN x area
group hydrologic condition;

I ""
..,.

lZl acresN I I

percent impervious; N N Dmi 2
Q)

unconnected/connected impervious ...... 0%,0 00 00
(appendix A) area ratio) III .... ....

Eo-< ~ ~

3$"10 /·.... p..rvio~S'

Me~fl\-i5 5 ik (:I( reo le-ts, :l ood U> ",cl i iI'bO 14 15' SSSO

::.S"')" i"""p<>,vioU;l

Lor;Y\91 C \/2 aC.,e Ic-b l 500d. co...cl;+,oY\ 82. 1000 B2.00

Lor;l/I~ I C. o p P-r. Space) ;jood C01\d i+,'o", 1Lj IS" 5SS0

l! Use only one CN source per line. Totals .. 250 \9, "300

CN (weighted) total product .. \'11~ = 17.~
total area 2. SO

Use CN .. I'I

Rainfall, P (24-hour) •••••••••••••••••• in

Runoff, Q •••••••••••••••••••••••••••••• in
(Use P and CN with table 2-1, fig. 2-1,
or eqs. 2-3 and 2-4.)

2. Runoff

Frequency yr

Storm III Storm /12 Storm /13

25

cD,a
3.ttB

Figure 2·7.-Worksheet 2 for example 2·3.
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Worksheet 2: Runoff curve number and runoff

•

e.
Pro ject _..:.H..;'..:.E::;;::o:::..:'1..:...._.,,_',;..\'t.L....:.A.......c......:..r_""..:~:.-.. _

Location bye, COu .... -t)' ~ Toe '1I"'f.'~se.c:o

Circle one: Present Q[evelo~

1. Runoff curve number (CN)

By\",L""'"l<. Date\o\d&S-

Checked vt'4 Date lob\8S"

•

Soil name Cover description
CN j/

Area Product
and of

hydrologic (cover type, treatment, and N CN x area
hydrologic condition;

I '" ~ I;i?I acresgroup N I I

percent impervious; N N Omi 2
aJ

unconnected/connected impervious ..... 0%,£) 00 00

(appendix A) area ratio) C\l o,.j o,.j

1-< ~ ~

LS~O CO" "E'c-teJ ;<A-tf."',io'.I<;

Me~ ply\'IS) '0 '/2. 4C. re 1045 '1ood CO"",} ; ..koY", 10 75 £ 2SC

,,5"l0 ;"'~PY'v;o<.~ '-V.-\-1. SO'7

1
-,

Lori "'5, C 1!-2.. c< < rlf! /0+5
u l."cuVO' ...... ."c 18 \bO IBrogood c~~iO\"

L.or iV'l::!) C o P~V1 5 (X:> ce) 'j0tX"1 Cc V\d~tlC>V) 11.\ 75 SC;SD

l! Use only one CN source per line. Totals = 2.50 16 f,C6

•

•

e·
•

CN (weighted) = total product .18,G:DC>. 1 y. L.f
total area 2..50 Use CN = 14 •

Rainfall, P (24-hour) •••••••••••••••••• in

Runoff, Q •••••••••••••••••••••••••••••• in
(Use P and CN with table 2-1, fig. 2-1,
or eqs. 2-3 and 2-4.)

2. Runoff

Frequency yr

Storm 1/1 Storm 1/2 Storm 1/3

2S

b.O
3.\ q

•

•

2-16

Figure 2-8.-Worksheet 2 for example 2-4.
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Chapter 3: Time of concentration and travel time

Travel time (Tt ) is the time it takes water to travel
from one location to another in a watershed. Tt is a
component of time of concentration (Te), which is the
time for runoff to travel from the hydraulically most
distant point of the watershed to a point of interest
within the watershed. Te is computed by summing all
the travel times for consecutive components of the
drainage conveyance system.

management system. Slope will tend to increase
when channels are straightened and decrease when
overland flow is directed through storm sewers,
street gutters, and diversions.

Computation of travel time and
time of concentration

Travel time (Tt) is the ratio of flow length to flow
velocity:

Water moves through a watershed as sheet flow,
shallow concentrated flow, open channel flow, or
some combination of these. The type that occurs is a
function of the conveyance system and is best
determined by field inspection.

Te influences the shape and peak of the runoff
hydrograph. Urbanization usually decreases Te,

thereby increasing the peak discharge. But Te can be
increased as a result of (a) ponding behind small or
inadequate drainage systems, including storm drain
inlets and road culverts, or (b) reduction of land slope
through grading.

Factors affecting time of concentration
and travel time

Surface roughness
where

L

3600 V
[Eq. 3-1]

One of the most significant effects of urban
development on flow velocity is less retardance to
flow. That is, undeveloped areas with very slow and
shallow overland flow through vegetation become
modified by urban development: the flow is then
delivered to streets, gutters, and storm sewers that
transport runoff downstream more rapidly. Travel
time through the watershed is generally decreased.

Tt = travel time (hr),
L = flow length (ft),
V = average velocity (ftls), and

3600 = conversion factor from seconds to hours.

~Time of cQucentration..(Td.is_the.sum-of-Tvvalues.fur....
,the VariOl}§_llOnsecutiye. flow s~gme!1ts.:._

[Eq. 3-2]

Channel shape and flow patterns where

Te = time of concentration (hr) and
m = nU,mber of flow segments.

~~
j .......

In small non-urban watersheds, much of the travel
time results from overland flow in upstream areas.
Typically, urbanization reduces overland flow lengths
by conveying storm runoff into a channel as soon as
possible. Since channel designs have efficient
hydraulic characteristics, runoff flow velocity
increases and travel time decreases.

Slope

Slopes may be increased or decreased by
urbanization, depending on the extent of site grading
or the extent to which storm sewers and street
ditches are used in the design of the water

~
.~j

~~ ':)
o,..r,_.
" : \ \
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Figure 3-l.-Average velocities for estimating travel time for shallow concentrated flow.
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Sheet flow

Sheet flow is flow over plane surfaces. It usually
occurs in the headwater of streams. With sheet flow,
the friction value (Manning's n) is an effective
roughness coefficient that includes the effect of
raindrop impact; drag over the plane surface;
obstacles such as litter, crop ridges, and rocks; and
erosion and transportation of sediment. These n
values are for very shallow flow depths of about 0.1
foot or so. Table 3-1 gives Manning's n values for
sheet flow for various surface conditions.

For sheet flow of less than 300 feet, use Manning's
kinematic solution (Overton and Meadows 1976) to
compute Tt :

where

Tt = travel time (hr),
n = Manning's roughness coefficient (table 3-1),
L = flow length (ft),

P2 = 2-year, 24-hour rainfall (in), and
s = slope of hydraulic grade line (land slope,

ft/ft).

This simplified form of the Manning's kinematic
solution is based on the following: (1) shallow steady
uniform flow, (2) constant intensity of rainfall excess
(that part of a rain available for runofO, (3) rainfall
duration of 24 hours, and (4) minor effect of
infiltration on travel time. Rainfall depth can be
obtained from appendix B.

0.007 (nL)0.8
(P2)0.5 sO.4

[Eq. 3-3]
Shallow concentrated flow

Table 3-1.-Roughness coefficients (Manning's n) for
sheet flow

Surface description nl

Smooth surfaces (concrete, asphalt, gravel, or
bare soil) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.011

After a maximum of 300 feet, sheet flow usually
becomes shallow concentrated flow. The average
velocity for this flow can be determined from figure
3-1, in which average velocity is a function of

.watercourse slope and type of channel. For slopes
less than 0.005 ft/ft, use equations given ilUillP.endix
F for figure 3-1. Tillage can affect the direction of
shallow concentrated flow. Flow may not always be
directly down the watershed slope if tillage runs
across the slope.

Fallow (no residue) .

Cultivated soils:
Residue cover ",;; 20% .
Residue cover > 20% .

Grass:
Short grass prairie .
Dense grasses2 ••••••••••••••••••••••••••••

Bermudagrass .

Range (natural) .

Woods:3

Light underbrush ..
Dense underbrush .

0.05

0.06
0.17

0.15
0.24
0.41

0.13

0.40
0.80

After determining average velocity in figure 3-1, use
equation 3-1 to estimate travel time for the shallow
concentrated flow segment.

Open channels

Open channels are assumed to begin where surveyed
cross section information has been obtained, where
channels are visible on aerial photographs, or where
blue lines (indicating streams) appear on United
States Geological Survey (USGS) quadrangle sheets.
Manning's equation or water surface profile
information can be used to estimate average flow
velocity. Average flow velocity is usually determined
for bank-full elevation.

IThe n values are a composite of information compiled by Engman
(1986).
2Includes species such as weeping lovegrass, bluegrass, buffalo
grass, blue grama grass, and native grass mixtures.
3When selecting n, consider cover to a height of about 0.1 ft. This
is the only part of the plant covel' that will obstruct sheet flow.
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•

e.

Reservoirs or lakes

Limitations

Sometimes it is necessary to estimate the velocity of
flow through a reservoir or lake at the outlet of a
watershed. This travel time is normally very small
and can be assumed as zero.

Manning's n values for open channel flow can be
obtained from standard textbooks such as Chow
(1959) or Linsley et al. (1982). After average velocity
is computed using equation 3-4, Tt for the channel
segment can be estimated using equation 3-1.

•

•

•

•

••

• A culvert or bridge can act as a reservoir outlet if
there is significant storage behind it. The
procedures in TR-55 can be used to determine the
peak flow upstream of the culvert. Detailed
storage routing procedures should be used to
determine the outflow through the culvert.

Example 3-1

The sketch below shows a watershed in Dyer
County, northwestern Tennessee. The problem is to
compute Tc at the outlet of the watershed (point D).
The 2-year 24-hour rainfall depth is 3.6 inches. All
three types of flow occur from the hydraulically most
distant point (A) to the point of interest (D). To
compute Tc, first determine Tt for each segment
from the following information:

See figure 3-2 for the computations made on
worksheet 3.

Segment AB: Sheet flow; dense grass; slope (s) =

0.01 ftlft; and length (L) = 100 ft.
Segment BC: Shallow concentrated flow; unpaved;

s = 0.01 ft/ft; and L = 1400 ft.
Segment CD: Channel flow; Manning's n = .05;

flow area (a) = 27 ft2; wetted
perimeter (Pw) = 28.2 ft; s = 0.005
ftlft; and L = 7300 ft.

[Eq. 3-4]
n

1.49 r2/3 s1/2

Manning's equation is

v

v = average velocity (ftls),
r = hydraulic radius (ft) and is equal to a/pw,
a = cross sectional flow area (ft2),

Pw = wetted perimeter (ft),
s = slope of the hydraulic grade line (channel

slope, ftlft), and
n = Manning's roughness coefficient for open

channel flow.

where

• Manning's kinematic solution should not be used
for sheet flow longer than 300 feet. Equation 3-3
was developed for use with the four standard
rainfall intensity-duration relationships.

• In watersheds with storm sewers, carefully
identify the appropriate hydraulic flow path to
estimate Tc' Storm sewers generally handle only a
small portion of a large event. The rest of the
peak flow travels by streets, lawns, and so on, to
the outlet. Consult a standard hydraulics textbook
to determine average velocity in pipes for either
pressure or nonpressure flow.

• The minimum Tc used in TR-55 is 0.1 hour.

A c

(not to scale)

o

•

•

••
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Worksheet 3: Time of concentration (Tc) or travel time (Tt)

Location

Project _~H~-=e:..::c.:..;v:...e.:..-",_l""'YL-..:..A~G_f"_e_s _

"'P",(f! r' CouY\ -\,,) le .... "'€'l:se e..

By'bW

Checked~

Date

Date

Circle one: Present C§evelope~

Circle one: ~ Tt through subarea

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

Include a map, schematic, or description of flow segments.

2. Manning's roughness coeff., n (table 3-1) ••

7. Surface description (paved or unpaved) •••••

9. Watercourse slope, s ••••••••••••••••••••••• ft/ft

= Io.~ol

A.B
!)EN'>ii
6QASS

0.24

\00

3.~

0.01

o.~ol+1

Be
UYlPOveJ

\1400

0.0\

l.b
o. (41+1

Segment In

Segment In

Surface description (table 3-1)

Land slope, s •••••••••••••••••••••••••••••• ft/ft

°007 ( L)O.8T .' n Compute Tt •••••• hr
t p 0.5 0.4

2 s

L

5.

6.

8. Flow length, L ••••••••••••••••••••••••••••• ft

3. Flow length, L (total L~ 300 ft) •••••••••• ft

4. Two-yr 24-hr rainfall, P2 •••••••••••••••••• in

Sheet flow (Applicable to Tc only)

10. Average velocity, V (ftgure 3-1) ••••••••••• ft/s

L
11. Tt • 3600 V Compute Tt hr

Shallow concentrated flow

15. Channel slope, s ••••••••••••••••••••••••••• ft/ft

13. Wetted perimeter, Pw ••••••••••••••••••••••• ft

Watershed or subarea Tc or Tt (add Tt in steps 6, II, and 19) •••••••

C.D
27
'2. 8. Z

O.CfS7

O.DO~

o.e>S'

2. 0 5
l~OO

0.991+1

ft

ft

hr

ft/s

Segment In

ft 2

Compute r •••••••

Compute Tt

Cross sectional flow area, a

Hydraulic radius,

Manning's roughness caeff., n ••••••••••••••
1 49 2/3 1/2

V • • r s C Vn ompute •••••••

Flow length, L

L
Tt • 3600 V

12.

Channel flow

14.

16.

17.

20.

18.

19.

Figure 3-2.-Worksheet 3 for example 3-1.
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Chapter 4: Graphical Peak Discharge method

This chapter presents the Graphical Peak Discharge
method for computing peak discharge from rural and
urban areas. The Graphical method was developed
from hydrograph analyses using TR-20, "Computer
Program for Project Formulation-Hydrology" (SCS
1983). The peak discharge equation used is

[Eq.4-1]

where

qp = peak discharge (cfs);
qu = unit peak discharge (csm/in);

Am = drainage area (mi2);

Q = runoff (in); and
Fp = pond and swamp adjustment factor.

The input requirements for the Graphical method are
as follows: (1) Tc (hr), (2) drainage area (mi2), (3)
appropriate rainfall distribution (1, lA, II, or III), (4)
24-hour rainfall (in), and (5) CN. If pond and swamp
areas are spread throughout the watershed and are
not considered in the Tc computation, an adjustment
for pond and swamp areas is also needed.

Peak discharge computation

For a selected rainfall frequency, the 24-hour rainfall
(P) is obtained from appendix B or more detailed
local precipitation maps. CN and total runoff (Q) for
the watershed are computed according to the
methods outlined in chapter 2. The CN is used to
determine the initial abstraction (Ia> from table 4-1.
Ia/P is then computed.

If the computed la/P ratio is outside the range shown
in exhibit 4 (4-1, 4-IA, 4-II, and 4-III) for the rainfall
distribution of interest, then the limiting value
should be used. If the ratio falls between the limiting
values, use linear interpolation. Figure 4-1 illustrates
the sensitivity of la/P to CN and P.

Peak discharge per square mile per inch of runoff
(qu) is obtained from exhibit 4-1, 4-IA, 4-II, or 4-III
by using Tc (chapter 3), rainfall distribution type, and
la/P ratio. The pond and swamp adjustment factor is
obtained from table 4-2 (rounded to the nearest table
value). Use worksheet 4 in appendix D to aid in
computing the peak discharge using the Graphical
method.

1.0.,...-,--.------------------,

.8

.6

.4

.2

11 13 15
Rainfall (pl, inches

Figure 4-1.-Variation of IalP for P and eN.

Table 4-1.-la values for runoff curve numbers

Curve la Curve la
number (in) number (in)

40 3.000 70 0.857
41 2.878 71 0.817
42 2.762 72 0.778
43 2.651 73 0.740
44 2.545 74 0.703
45 2.444 75 0.667
46 2.348 76 0.632
47 2.255 77 0.597
48 2.167 78 0.564
49 2.082 79 0.532
50 2.000 80 0.500
51 1.922 81 0.469
52 1.846 82 0.439
53 1.774 83 0.410
54 1.704 84 0.381
55 1.636 85 0.353
56 1.571 86 0.326
57 1.509 87 0.299
58 1.448 88 0.273
59 1.390 89 0.247
60 1.333 90 0.222
61 1.279 91 0.198
62 1.226 92 0.174
63 1.175 93 0.151
64 1.125 94 0.128
65 1.077 95 0.105
66 1.030 96 0.083
67 0.985 97 0.062
68 0.941 98 0.041
69 0.899

(21O-VI-TR-55, Second Ed., June 1986) 4-1



Table 4-2.-Adjustment factor (Fp) for pond and swamp
areas that are spread throughout the watershed

Example 4-1

•

e.
Percentage of pond and swamp areas

o
0.2
1.0
3.0
5.0

Limitations

1.00
0.97
0.87
0.75
0.72

Compute the 25-year peak discharge for the 250-acre
watershed described in examples 2-2 and 3-1. Figure
4-2 shows how worksheet 4 is used to compute qp as
345 cfs.

•

•
The Graphical method provides a determination of
peak discharge only. If a hydrograph is needed or
watershed subdivision is required, use the Tabular
Hydrograph method (chapter 5). Use TR-20 if the
watershed is very complex or a higher degree of
accuracy is required.

• The watershed must be hydrologically
homogeneous, that is, describable by one CN.
Land use, soils, and cover are distributed
uniformly throughout the watershed.

• The watershed may have only one main stream or,
if more than one, the branches must have nearly
equal Tc's.

• The method cannot perform valley or reservoir
routing.

• The Fp factor can be applied only for ponds or
swamps that are not in the Tc flow path.

• Accuracy of peak discharge estimated by this
method will be reduced if Ia/P values are used
that are outside the range given in exhibit 4. The
limiting Ia/P values are recommended for use.

• This method should be used only if the weighted
CN is greater than 40.

•

e·
•

•

•

• Tc values with this method may range from 0.1 to
10 hours.

• When this method is used to develop estimates of
peak discharge for both present and developed
conditions of a watershed, use the same procedure
for estimating Tc'

4-2 (210-VI-TR-55, Second Ed., June 1986)
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Worksheet 4: Graphical Peak Discharge method

Date \O\\S\&S"

Date le/I,lss
By~

Checked 1I1t1Location
-~~--'-----;....:..........._---.,;.~~_.=.-

Pro ject __H_e-.;..D._"_e_,,,,_\'i..l-_A_c_r'_e_s _

Dye r ,Co:...,,,,, t'1) '1"E-""",es-..ee.

Circle one: Present cE;Yelope~

1. Data:

_____ percent of Am (-=-=- acres or mi 2 covered)

Drainage area •••••••••• '\n = O. '3 q mi 2 (acres/640)

'Runoff curve number •••• eN =__'-,-,=S,,--_ (From worksheet 2) ') F"\~u .. C. c.- b
Time of concentration Tc 1.53 hr (From worksheet 3») F 'cat.( re 3-2-

Rainfall distribution type = ]J: (I, lA, II, III)

Pond and swamp areas spread
throughout watershed ••••••

2.

3.

Frequency

Rainfall , P (2~-hour) •••••••••••••••••••

yr

in

Storm /11 Storm tt2 Storm tl3

25
b.O

9. Peak discharge, q ••••••••••••••••••••••p
(Where qp = q A QF )u m p

Compute Ia/P ••••••••••••••.•••••••••••••

Initial abstraction, I a •••••••••••••••••
(Use eN with table 4-1.)

0./1 I
--~----

_2._1_°----" 1

1.. 0 I
'------'-----'---

'-3_-_2_8--'--__-'--__1in

cfs I 3 ttS I

csmlin

and swamp adjustment factor, F
p

percent pond and swamp area
table 4-2. Factor is 1.0 for
percent pond and swamp area.)

Unit peak discharge, q •••••••••••••••••
u

(Use Tc and IalP with exhibit 4-JDC)

Runoff, Q •••••••••••••••••••••••••••••••
(From worksheet 2). t='~t.lre "2.-b

Pond
(Use
with
zero

5.

4.

7.

6.

8.

Figure 4-2.-Worksheet 4 for example 4-1.
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Exhibit 4-1: Unit peak discharge (qu) for SCS type 1 rainfall distribution
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Exhibit 4-IA: Unit peak discharge (qu) for SCS type IA rainfall distribution
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Exhibit 4-11: Unit peak discharge (qu) for SCS type II rainfall distribution
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Exhibit 4-111: Unit peak discharge (q) for SCS type III rainfall distribution
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Chapter 5: Tabular Hydrograph method

This chapter presents the Tabular Hydrograph
method of computing peak discharges from rural and
urban areas, using time of concentration (Tc) and
travel time (Tt) from a subarea as inputs. This
method approximates TR-20, a more detailed
hydrograph procedure (8C8 1983).

The Tabular method can develop partial composite
flood hydrographs at any point in a watershed by
dividing the watershed into homogeneous subareas.
In this manner, the method can estimate runoff from
nonhomogeneous watersheds. The method is
especially applicable for estimating the effects of land
use change in a portion of a watershed. It can also
be used to estimate the effects of proposed
structures.

Input data needed to develop a partial composite
flood hydrograph include (1) 24-hour rainfall (in), (2)
appropriate rainfall distribution (I, lA, II, or III), (3)
CN, (4) Tc (hr), (5) Tt (hr), and (6) drainage area (mi2

).

Tabular Hydrograph method exhibits

Exhibit 5 (5-1, 5-IA, 5-II, and 5-III) shows tabular
discharge values for the various rainfall distributions.
Tabular discharges expressed in csmJin (cubic feet of
discharge per second per square mile of watershed
per inch of runoff) are given for a range of subarea
Tc's from 0.1 to 2 hours and reach Tt's from 0 to 3
hours.

The exhibit was developed by computing
hydrographs for 1 square mile of drainage area for
selected Tc's and routing them through stream
reaches with the range of Tt's indicated. The
Modified Att-Kin method for reach routing,
formulated by 8C8 in the late 1970's, was used to
compute the tabular hydrographs (Comer et al.,
1981). A CN of 75 and rainfall amounts generating
appropriate Ia/P ratios were used. The resulting
runoff estimate was used to convert the hydrographs
in exhibits 5-1 through 5-III to cubic feet per second
per square mile per inch of runoff.

An assumption in development of the tabular
hydrographs is that all discharges for a stream reach
flow at the same velocity. By this assumption, the
subarea flood hydrographs may be routed separately

and added at the reference point. The tabular
hydrographs in exhibit 5 are prerouted hydrographs.
For Tt's other than zero, the tabular discharge
values represent the contribution from a single
subarea to the composite hydrograph at Tt
downstream.

Information required for Tabular
Hydrograph method

The following information is required for the Tabular
method:

1. Subdivision of the watershed into areas that are
relatively homogeneous and have convenient
routing reaches.

2. Drainage area of each subarea in square miles.
3. Tc for each subarea in hours. The procedure for

estimating Tc is outlined in chapter 3. Worksheet
3 (appendix D) can be used to calculate Tc'

4. Tt for each routing reach in hours. The procedure
for estimating Tt is outlined in chapter 3.
Worksheet 3 can be used to calculate Tt through
a subarea for shallow concentrated and open
channel flow.

5. Weighted CN for each subarea. Table 2-2 shows
CN's for individual hydrologic soil cover
combinations. Worksheet 2 can be used to
calculate the weighted runoff curve number.

6. Appropriate rainfall distribution according to
figure B-2 (appendix B).

7. The 24-hour rainfall for the selected frequency.
Appendix B contains rainfall maps for various
frequencies (figures B-3 to B-8).

8. Total runoff (Q) in inches computed from CN and
rainfall.

9. Ia for each subarea from table 5-1, which is the
same as table 4-1.

10. Ratio of Ia/P for each subarea. If the ratio for the
rainfall distribution of interest is outside the
range shown in exhibit 5, use the limiting value.

(21O-VI-TR-55, Second Ed., June 1986) 5-1



•

e.

1. Round Tc and Tt separately to the nearest table •
value and sum;

2. Round Tc down and Tt up to nearest table value
and sum; and

3. Round Tc up and Tt down to nearest table value
and sum.

q = hydrograph coordinate (cfs) at hydrograph
time t;

qt = tabular hydrograph unit discharge from ex-
hibit 5 (csm/in); •

Am = drainage area of individual subarea (mi2);

and
Q = runoff (in).

Since the timing of peak discharge changes with Tc e.
and Tt, interpolation of peak discharge for Tc and Tt
values for use in exhibit 5 is not recommended.
Interpolation may result in an estimate of peak
discharge that would be invalid because it would be
lower than either of the hydrographs. Therefore,
round the actual values of Tc and Tt to values
presented in exhibit 5. Perform this rounding so that •
the sum of the selected table values is close to the
sum of actual Tc and Tt. An acceptable procedure is
to select the results of one of three rounding
operations:

Development of composite flood
hydrograph

This section describes the procedure for developing
the peak discharge and selected discharge values of a
composite flood hydrograph.

Selecting Tc and Tt

First, use worksheet 5a to develop a summary of
basic watershed data by subarea. Then use

Table 5-1.-la values for runoff curve numbers

Curve I a Curve I a
number (in) number (in)

40 3.000 70 0.857
41 2.878 71 0.817
42 2.762 72 0.778
43 2.651 73 0.740
44 2.545 74 0.703
45 2.444 75 0.667
46 2.348 76 0.632
47 2.255 77 0.597
48 2.167 78 0.564
49 2.082 79 0.532
50 2.000 80 0.500
51 1.922 81 0.469
52 1.846 82 0.439
53 1.774 83 0.410
54 1.704 84 0.381
55 1.636 85 0.353
56 1.571 86 0.326
57 1.509 87 0.299
58 1.448 88 0.273
59 1.390 89 0.247
60 1.333 90 0.222
61 1.279 91 0.198
62 1.226 92 0.174
63 1.175 93 0.151
64 1.125 94 0.128
65 1.077 95 0.105
66 1.030 96 0.083
67 0.985 97 0.062
68 0.941 98 0.041
69 0.899

worksheet 5b to develop a tabular hydrograph
discharge summary; this summary displays the effect
of individual subarea hydrographs as routed to the
watershed point of interest. Use ~Tt-for each
subarea as the total reach travel time from that
subarea through the watershed to the point of
interest. Compute the hydrograph coordinates for
selected ~Tt's using the appropriate sheets in
exhibit 5. The flow at any time is

[Eq. 5·1]

where

From these three alternatives, choose the pair of
rounded Tc and Tt values whose sum is closest to the
sum of the actual Tc and Tt. If two rounding
methods produce sums equally close to the actual
sum, use the combination in which rounded Tc is
closest to actual Tc' An illustration of the rounding
procedure is as follows: e

•

•

•

•
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Table values by rounding
Actual method-
values

1 2 3

Tc 1.1 1.0 1.0 1.25
Tt 1.7 1.5 2.0 1.5
Sum 2.8 2.5 3.0 2.75

In this instance, the results from method 3 would be
selected because the sum 2.75 is closest to the actual
sum of 2.8.

Selecting Ia/P

The computed IalP value can be rounded to the
nearest IalP value "in exhibits 5-1 through 5·III, or
the hydrograph values (csm/in) can be linearly
interpolated because IalP interpolation generally
involves peaks that occur at the same time.

Summing for the composite hydrograph

The composite hydrograph is the summation of
prerouted individual subarea hydrographs at each
time shown on worksheet 5b. Only the times
encompassing the expected maximum composite
discharge are summed to define a portion of the
composite hydrograph.

If desired, the entire composite hydrograph can be
approximated by linear extrapolation as follows:

1. Set up a table similar to worksheet 5b. Include
on this table the full range of hydrograph times
displayed in exhibit 5.

2. Compute the subarea discharge values for those
times and insert them in the table.

3. Sum the values to obtain the composite
hydrograph.

4. Apply linear extrapolation to the first two points
and. the last two points of the composite
hydrograph. The volume under this
approximation of the entire composite hydrograph
may differ from the computed runoff volume.

Limitations

The Tabular method is used to determine peak flows
and hydrographs within a watershed. However, its
accuracy decreases as the complexity of the
watershed increases. If you want to ~ompare present
and developed conditions of a watershed, use the
same procedure for estimating Tc for both conditions.

Use the TR-20 computer program (SCS 1983) instead
of the Tabular method if any of the following
conditions applies:

• Tt is greater than 3 hours Oargest Tt in exhibit 5).

• Tc is greater than 2 hours Oargest Tc in exhibit 5).

• Drainage areas of individual subareas differ by a
factor of 5 or more.

• The entire composite flood hydrograph or entire
runoff volume is required for detailed flood
routings. The hydrograph based on extrapolation
is only an approximation of the entire hydrograph.

• The time of peak discharge must be more accurate
than that obtained through the Tabular method.

The composite flood hydrograph should be compared
with actual stream gage data where possible. The
instantaneous peak flow value from the composite
flood hydrograph can be compared with data from
USGS curves of peak flow versus drainage area.

(210-VI-TR-55, Second Ed., June 1986) 5-3



Examples

A developer proposes to put a subdivision,
Fallswood, in subareas 5, 6, and 7 of a watershed in
Dyer County, northwestern Tennessee (see sketch
below). Before approving the developer's proposal,
the planning board wants to know how the
development would affect the 25-year peak discharge
at the downstream end of subarea 7. The rainfall
distribution is type II (figure B-2), and the 24-hour
rainfall (P) is 6.0 inches (figure B-6).

Example 5-1

Compute the 25-year frequency peak discharge at the
downstream end of subarea 7 for present conditions,
using worksheets 5a and 5b. To do this, first
calculate the present condition CN, Te, and Tt for
each subarea, using the procedures in chapters 2 and
3. Enter the values on worksheet 5a (figure 5-1).

Next, compute the prerouted hydrograph points for
each subarea hydrograph over a range of time near
the peak discharge using worksheet 5b (figure 5-2)
and the appropriate exhibit 5. For example, for
subarea 4, in which Te = 0.75 hr, refer to sheet 6 of
exhibit 5-I1. With ~Tt of 2.00 hr (the sum of
downstream travel time through subareas 5 and 7 to
the outlet) and IalP of 0.1, the routed peak discharge
of subarea 4 at the outlet of subarea 7 occurs at 14.6
hr and is 274 csm/in. Solving equation 5-1 with

appropriate values provides the peak discharge (q)
for subarea 4 at 14.6 hr:

q = qt(AmQ) = (274XO.70) = 192 cfs.

Once all the prerouted subarea hydrographs have
been tabulated on worksheet 5b, sum each of the
time columns to obtain the composite hydrograph.
The resulting 25-year frequency peak discharge is
720 cfs at 14.3 hr (figure 5-2).

Example 5-2

Compute the 25-year frequency peak discharge at the
downstream end of subarea 7 for the developed
conditions, using worksheets 5a and 5b.

First, calculate the developed condition CN, Te, and
Tt for each subarea, using the procedures in chapters
2 and 3. Enter the values on worksheet 5a (figure
5-3).

Next, compute the prerouted hydrograph points for
each subarea hydrograph over a range of time near
the peak discharge using worksheet 5b (figure 5-4)
and the appropriate exhibit 5. For example, for
subarea 6, in which Te = 1.0 hr, refer to sheet 7 of
exhibit 5-I1. With ~Tt of 0.5 hr (downstream travel
time through subarea 7 to the outlet) and IalP of 0.1,
the peak discharge of subarea 6 at the outlet of the
watershed occurs at 13.2 hr and is 311 csm/in.
Solving equation 5-1 provides the peak discharge (q):

•

e.

•

•

•

e·
•
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q = qt(AmQ) = (311X1.31) = 407 cfs.

Once all the prerouted subarea hydrographs have
been tabulated on worksheet 5b, sum each of the
time columns to obtain the composite hydrograph.
The resulting 25-year frequency peak discharge is
872 cfs at 13.6 hr (figure 5-4).

Comparison

According to the results of the two examples, the
proposed subdivision at the downstream end of
subarea 7 is expected to increase peak discharge
from 720 to 872 cfs and to decrease the time to peak
from 14.3 to 13.6 hr.

•

•

•e
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Project F"a\ls'<'Jccd

Circle one: C!rese~ Developed

Worksheet 5a: Basic watershed data

Location "D,-/er Cou",-t'1' J TqVlVle'SS~e By 'DvJ

Frequency (yr) 2. S' Checked -X¥
Date \0\ \ \SS'

Date \0 h\as

Subarea Drainage Time of Travel Downstream Travel 24-hr Runoff Run- Initial
name area concen- time subarea time Rain- curve off abstrac-

tration through names summation fall number tion
subarea to outlet

t\n T Tt ETt P CN Q AmQ I I Ip
c a a

(mi 2) (hr) (hr) (hr) (in) (in) (mi 2-in) (in)

I 0.30 /.50 - - 3) S, ( 2.50 b.O bS 2".. 35 0.'" /.0,7 0.18

Z. 0.20 1.25' -- 3J~ 7 2.50 bAO ,0 2.90 0.5b 0.857 0.14-

3 0.10 o.so 0-5"0 5'J 7 z.oo b.O 75 3 .. 2.8 0.33 O.bb7 C). II

4 o. c.S 0.,5 -- 5") 7 2.00 b.O 70 2.80 0.10 C).8S1 0.14-

S 0.20 1.50 1.25 7 0./5 b .. O 75 3.28 O.bb O.b.!:>7 o. II

b 0.40 1.50 - - 7 0.7S (D.O -,0 2 .. 80 I. I 2. 0 .. 857 0.14

f 0 .. 20 1 .. 25 0.715 -- 0 b·O 75 3 .. 28 O .. bb o-~l 0.1/

t t t t t t t t t t
From worksheet 3

t t t t t t t t
From worksheet 2

Figure 5-l.-Worksheet 5a for example 5-l.

t t t t
From table 5-1



Basic watershed data used lJ Select and enter hydrograph times in hours from exhibit 5-:0: 1/
Subarea Sub- l:Tt Ia/P AmQ

12./ \3.~\3.4 \3.6 \'3.8 14.0 IY. 3 ILhb 15.S"name area to \ 2.B \3.0 15:.0
T outlet

2
Discharges at selected hydrograph tilaes }j

(h~) (hr) (mi -in) - - - - - - - - - - - - - - - - - - -(cfs)- - - - - - - - - - - - - - - - - - - - -

I I. SO 2.S0 0.10 D.'/ 4 4- s b f- a \0 \3 24 '-\9 \CCl \4 q

2- 1.2.5 2.S0 0.10 O.sh 3 4 4 fa ., 8 \ 1 \b "32 te4 110 \ 2. 7

3 O.YJ 2.00 0.\0 0.33 'S 5 ~ 8 Iz.. 2.1 41 tc7 98 ~2.. ~o 2.'1
R e,

..

4 0.15 2.00 0.10 0.,0 II \4 'Z.o 3L\ ~2. lOb 1,2- \92 \4'1 BI
5 I.SO 0.,5 0.\0 O.bb 2\ 28 So 83 liB /47 ISS I SLf l2.l qe ~7 L+L.f

~ /·50 0.75 0.. 10 I. 12- 3b '-\'1 ~r;: \40 200 249 2(;9 Zb( 21b Ibb 1/4- lS-

I 1.25 0 0 .. 10 O.C>b \"q IB7 LOS Jib l40 log B~ Ceq 5/ LtO "31 7£+

Composite hydrograph at outlet 2L\b zay. 3~ Y33 5D3 575 lo3~ h8b ,2.0 70/ b~1 52.9

••••

Date

Date

•••••

Location D'ie r- Cou",,4'1) nVl'\lless~e

Frequency (yr) 2.5

Figure 5-2.-Worksheet 5b for example 5-1.

•

Worksheet 5b: Tabular hydrograph discharge summary

••

Project Eo \ \5 wood.
Circle one: cYreserly Developed

~ Worksheet Sa. Rounded as needed for use with exhibit 5.
-- Enter rainfall distribution type used.
2! Hydrograph discharge for selected times is AmQ multiplied by tabular discharge from appropriate exhibit 5.

••



Worksheet 5a: Basic watershed data

Pro ject _F:..........:();.--:..l.:..:.ls:=........;w~oo:....::...:cL=- _

Circle one: Present ~eveloP~

Location

Frequency (yr) 2 5" Checked ~-;t.(

Date

Date

Subarea Drainage Time of Travel Downstream Travel 24-hr Runoff Run- Initial
name area concen- time subarea time Rain- curve off abstrac-

tration through names summation fall number tion
subarea to outlet

'\t T Tt ETt P CN Q AmQ I I IP
c a a

(mi2) (hr) (hr) (hr) (in) (in) 2 (in)(mi -in)

{ 0.30 1.50 -- 3, S"7 2..00 ~.O f>5 2.3S 0.-" 1.0-'-' 0.18

2 0.20 I. "25" -- 3,SJ7 2.00 ~.O /0 2.80 O.5b 0.857 0.14-

3 0.10 0.$'0 o.so 5)7 1.5"0 b.O /S" 3.28 0.33 O.bb7 0.11

Y. 0.'2..5" O.lS -- 5.7 I. so b.O ,0 2.80 0.10 0.857 O.ILi

S 0.2.0 I. so 1.00 -, O. so b.O 8S 4-."3 I O.8b O.3S3 o.~

to 0.40 1.00 -- 7 0.50 6.0 -,S- 3.28 I • "3 I 0.SS7 0.14

I 0.20 0.,5 O.SO -- 0 b.O 90 Lt.B5 0.£11 C>.2'2.2 O.D'f

t t t t t t t t t t
From worksheet 3

t t t t t t t t
From worksheet 2

Figure 5-3.-Worksheet 5a for example 5-2.

t t t t
From table 5-1



II 21
Basic watershed data used - Select and enter hvdrograph times in hours from exhi1>it S-1!,-

Subarea Sub- LTt Ia/P AmQ I Z., Il.8 13.0 1'3.2- 13.4 , 3.~ 13.8 1L4.0 114.,3 lU.b 15.01,5.5name area to
T outlet Discharges at selected hydrograph thles l.!
(h~) (hr) (mi2-in) - - - - - - - - - - - - - - - - - - -(cfs)- - - - - - - - - - - - - - - - - - - - -

I 1.50 2.co 0.10 0.'"11 b ~ r 1 II I~ 2..4 40 "18 122- ISS- 133

Z I.zS' 2.co 0.10 O.Sb b to 1 'i 12- Lo 33 55 Gte:. \32.- 132 87

3 0.50 1.50 0.10 0.33 <6 9 14 "2..'1 58 89' 1DCa /D2. /4 4b 2S" Ib

Y b.15" 1.50 0.10 0."10 \3 \4- 19 .3>2- b3 \\~ \'=.9 Za, \93 \1-\3 83 4b
5 I.~O O.SO 0.\0 O.Qb 51 fr:>q III 1""7 205 "L14 202.. liS- \~2. 9~ ,0 "-+8

b \.00 0.50 D.IO 1.31 \l4 ~ 2,oe 33/ Lfo7 393 32.Cf "Z.SS \9S \~4 91 (,9 S2-

7 0.15 0 0.\0 0.97 3~B ~sa 2,44 1(.7 1/9 '10 l"2.. SCf 48 40 34 30

Composite hydrograph at outlet l.,31 to10 .., jet 82.0 1?6 I tn~ 8G:. t 833 ,55 (,,1'1 Sf.8 4\2

Worksheet 5b: Tabular hydrograph discharge summary

l! Worksheet Sa. Rounded as needed for use with exhibit 5.
11 Enter rainfall distribution type used.
11 Hydrograph discharge for selected times is AmQ multiplied by tabular discharge from appropriate exhibit 5.

•••

Date~

Date I cJ '3 (as-

••••••

Location J)'f~t"" Cou,.,-1"fJ Tt"''''''''flssee: By 'DW

Frequency (yr) 2.S Checked 71t{

Figure 5-4.-Worksheet 5b for example 5-2.

••••

Project ----:F:...-.=:Cl:.....':.....\:..=S:....;;w~o~o;:d===----
Circle one: Present ~veloP~
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Exhibit 5-1: Tabular hydrograph unit discharges (csm/in) for type 1 rainfall distribution

T~VL --------------------------------------------------- HYQRCGRAPH TIME (HOURS) ---------------------------------------------------
TIM;: 9.3 9.9 1 C• 1 10.3 10.5 10.7 11 • a 11.4 11. !l 12.3 13 .0 14.0 15.0 16.0 18.0 24.0
(i"P,) 9.0 9.6 10.0 1C.2 10.4 10.6 10.8 11 .2 11.6 12.0 12.6 13.5 14.5 15.5 17 .0 20.0
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-

IA/P = 0.1C * * * TC =0.1 HR * * * IA/P = 0.10
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
C.O 30 40 56 183 337 5C4 326 155 122 107 93 81 73 66 60 56 54 52 49 46 44 40 36 32 30 29 28 27 26 24 20 13
.10 26 35 48 93 153 276 428 360 223 156 123 103 88 72 65 59 56 54 51 47 45 42 37 33 30 29 28 28 26 24 21 13
.20 23 30 41 60 52 129 227 361 360 269 194 147 118 85 71 63 58 55 53 49 46 43 39 35 31 29 29 28 26 24 21 14
.30 22 29 39 56 73 111 18 S 303 341 293 227 173 136 94 75 65 60 56 54 SO 47 43 39 35 31 29 29 28 26 25 21 14

.4Q 18 25 34 46 53 66 96 157 255 312 300 251 199 126 90 73 , 64 59 56 52 48 44 40 36 32 30 29 28 26 25 21 14

.50 15 24 32 44 SO 61 84 133 214 280 293 265 221 144 99 77 66 60 56 52 49 45 41 37 32 30 29 28 27 25 21 14

.75 14 19 25 34 38 43 49 62 88 134 190 234 252 221 162 115 87 71 63 56 52 47 43 39 35 31 29 29 27 25 22 15
1 .0 11 14 1 Q 26 28 31 34 38 44 52 68 98 141 222 238 191 139 101 79 63 56 51 45 41 37 33 30 29 27 26 22 15

----r-o
1.5 9 10 13 17 18 20 22 25 27 30 34 38 44 74 132 191 211 190 1 51 101 73 58 SO 45 41 37 33 30 28 27 23 16.....

0 2.0 6 7 9 11 12 13 14 15 16 18 20 22 24 29 38 58 97 148 193 193 141 89 61 51 46 41 37 33 29 27 24 17< 2.5 4 5 7 8 9 9 10 11 11 12 13 14 16 19 23 29 39 58 93 154 181 147 87 61 51 45 41 37 30 28 25 18.....
~ 3.0 2 3 5 6 6 7 7 8 9 9 10 10 11 13 15 19 23 28 39 72 124 170 138 36 61 SO 45 40 33 29 26 19

~ ------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
&. IAI P = 0.30 * * * TC =0.1 HR * * * IA/P = 0.30

_0"1 ------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
U1 c.o 0 0 0 61 195 343 232 129 113 103 91 81 76 71 66 64 62 61 59 56 54 51 47 43 40 40 39 39 37 36 31 21
CD .1 Q I) 0 0 12 45 145 277 247 16<;1 131 112 98 87 76 70 65 64 62 60 57 55 53 49 44 40 40 39 39 38 36 32 21
r.> .20 0 0 G 9 33 1C7 220 238 192 1 51 125 107 94 79 71 66 64 62 61 58 56 53 49 45 41 40 40 39 38 36 32 210
:::l .30 0 a a 1 6 24 79 173 216 200 168 139 11 8 90 77 70 66 64 62 59 57 54 50 46 41 40 40 39 38 36 32 220..

tr1 .40 0 0 0 1 4 17 59 135 189 196 177 152 129 97 81 72 67 64 63 60 57 54 51 46 42 40 40 39 38 36 32 22p.. .50 C 0 0 0 0 3 12 43 104 161 185 180 161 121 93 79 71 66 64 61 58 55 52 48 43 40 40 39 38 37 33 22

~
.75 0 0 0 0 <) 1 5 18 49 92 130 153 159 142 114 92 79 71 66 63 60 56 53 49 44 41 40 40 38 37 33 23

:::l
1 .0 0 0 0 0 0 0 0 0 2 9 27 56 92 144 152 128 103 86 75 67 63 59 55 51 47 43 40 40 39 37 34 24

CD

..... 1 .5 0 0 0 0 0 0 0 0 0 0 0 2 6 32 79 121 136 127 109 85 72 64 58 55 51 47 43 40 39 38 34 25
<.0 2.0 0 0 0 0 0 0 0 0 0 0 0 0 a 1 9 33 70 105 126 118 97 75 63 58 54 SO 46 42 40 39 35 2600
O':l 2.5 C 0 a 0 G 0 0 0 0 0 0 0 0 0 0 2 11 32 63 105 118 100 75 63 58 54 50 46 40 39 36 27'-"

3.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 3 1 2 43 84 112 96 74 63 58 54 50 42 40 37 28
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-

IA/P = 0.50 * * * TC =0.1 I1R * * * IA/P = 0.50
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
C.O 0 0 0 0 0 3 13 28 39 44 45 46 46 48 49 51 53 54 54 55 56 55 53 SO 50 49 49 49 49 48 45 32
.10 0 0 a 0 0 2 9 22 33 41 44 45 46 48 49 SO 52 54 54 54 56 55 53 50 50 49 49 49 49 48 45 32
.20 0 0 0 0 0 a 1 7 17 28 36 41 44 46 48 49 51 53 54 54 56 56 54 51 SO SO 49 49 49 48 45 32
.30 0 0 0 0 0 0 0 1 5 13 23 32 38 44 47 48 50 51 53 54 54 55 54 52 SO SO 49 49 49 48 46 33

.40 0 0 0 0 0 0 0 0 3 10 11:' 27 34 43 46 48 49 51 53 54 54 55 54 52 50 50 49 49 49 48 46 33

.50 0 0 0 0 0 0 0 0 0 2 7 15 23 36 43 46 48 SO 51 53 54 55 55 53 50 SO 49 49 49 48 46 34

.75 0 0 0 0 0 0 0 0 0 1 3 7 13 27 37 43 46 48 50 52 54 55 55 54 51 50 50 49 49 48 46 34
1.0 0 0 0 0 0 0 0 0 0 0 0 0 1 8 20 32 40 45 47 SO 52 54 55 54 52 50 50 49 49 49 47 36

1 .5 0 0 0 0 0 0 0 0 0 f) 0 0 0 0 1 5 13 23 33 42 47 51 54 55 54 53 SO SO 49 49 48 37
2.0 0 0 0 0 0 a a 0 0 0 0 a 0 0 0 0 1 5 12 25 37 46 51 54 55 54 52 SO 49 49 48 39
2.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 5 15 31 45 51 53 55 54 52 50 49 48 41
3.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 14 32 45 51 53 54 54 51 49 48 42
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-

0"1 RAINFAll TYPE = * * * TC C.1 ' HR * * * SHEET 1 OF 10
~



91 Exhibit 5-1, continued: Tabular hydrograph unit discharges (csm/in) for type 1 rainfall distributionI-'
0

TRVL --------------------------------------------------- HYDRCGRAPH TIME (HOURS) ---------------------------------------------------
TIME 9.3 9.9 10.1 10.3 10.5 10.7 11.0 11.4 11.8 12.3 13.0 14.0 15.0 16.0 18.0 24.0
(HR) 9.0 9.6 10.0 10.2 10.4 10.6 10.8 11.2 11.6 12.0 12.6 13.5 14.5 15.5 17_0 20.0
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-

IA/P = 0.10 * * * TC =0.2 HR * * * IA/P = 0.10
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
0.0 28 37 52 126 220 379 405 267 168 129 108 92 80 69 62 58 55 53 50 47 44 41 37 33 30 29 28 27 26 24 21 13
.10 24 32 44 71 108 182 313 375 303 213 157 124 103 78 68 61 57 55 52 49 46 42 38 34 30 29 29 28 26 24 21 14
.20 21 28 38 53 65 94 153 260 336 314 247 137 145 97 77 67 60 57 54 50 47 44 39 35 31 30 29 28 26 25 21 14
.30 20 27 36 50 60 82 129 216 296 308 267 214 168 110 82 69 62 58 55 51 47 44 40 36 32 30 29 28 26 ~5 21 14

.40 17 23 31 42 47 56 74 111 181 258 291 275 234 152 103 79 68 61 57 53 49 45 41 37 33 30 29 28 27 25 22 14

.50 16 22 30 40 45 52 66 96 153 223 269 273 247 171 115 86 71 63 58 54 50 46 42 37 33 30 29 28 27 25 22 14

.75 13 17 24 32 35 39 44 52 68 99 145 194 229 240 183 132 97 77 66 58 53 48 44 39 35 31 30 29 27 26 22 15
1.0 11 13 17 24 26 29 32 35 39 45 56 75 107 189 229 206 158 115 88 67 58 52 46 42 38 34 31 29 28 26 23 15

8 1 • 5 8 10 12 15 17 19 21 23 25 28 31 35 39 60 106 166 204 197 165 112 79 60 51 46 42 37 33 30 28 27 23 16
I-'
0 2.0 5 7 9 10 11 1 2 13 14 15 17 18 20 22 27 34 49 79 126 109 188 152 97 64 52 46 42 38 34 29 28 24 17

< 2.5 3 5 6 8 8 9 10 10 11 12 13 14 15 18 22 26 34 49 77 136 176 155 95 64 52 46 42 37 31 28 25 18..... 3.0 2 3 4 5 6 6 7 7 8 8 9 9 10 11 13 16 19 23 29 49 91 154 167 102 67 53 47 42 34 29 26 19
~ ------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-:;:d rA/P = 0.30 * * * TC =0.2 HR * * * IA/P = 0.30
&0 ------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-~CJ1

0.0 a 0 0 22 76 206 258 207 144 119 104 92 82 74 68 65 63 62 60 57 55 52 48 44 40 40 39 39 38 36 32 21
rn .10 a 0 a 3 16 56 156 224 213 167 135 114 99 81 73 67 65 63 61 58 56 53 50 45 41 40 40 39 38 36 32 22et>
r.> .20 0 0 C 2 11 41 11 8 189 205 179 150 126 109 85 75 69 65 63 62 59 56 54 50 46 41 40 40 39 38 36 32 22
0

.30 a a 0 0 2 8 30 59 155 183 182 161 138 103 83 74 68 05 63 60 57 55 51 47 42 40 40 39 38 36 32 22::l
0..

M .40 a 0 a a 1 6 22 66 126 167 177 166 147 111 88 76 69 66 63 61 58 55 51 47 43 40 40 39 38 37 33 22
?-o .50 0 a 0 a a 1 4 16 50 100 145 167 166 136 1C5 95 75 69 65 62 59 56 53 49 44 41 40 40 38 37 33 23

~
.75 0 a a a 0 0 2 7 22 50 87 119 140 148 124 101 85 74 69 64 61 57 54 50 45 42 40 40 38 37 33 23
1.0 0 a a a a 0 0 a 1 3 11 28 55 114 142 135 113 93 80 69 64 60 56 52 48 44 41 40 39 37 34 24

::l
et>
I-' 1.5 a a 0 0 0 0 0 0 a 0 0 1 2 17 52 97 124 129 115 91 75 65 59 55 52 48 43 41 39 38 35 25
~ 2.0 0 a 0 0 0 a a c 0 0 0 0 0 a 4 19 49 64 111 120 102 79 65 59 55 51 47 43 40 39 36 26
00 2. 5 a 0 0 a 0 0 a ,..

0 a a 0 0 0 0 1 6 20 45 89 113 104 78 65 59 55 51 47 41 39 36 280) u.......,
".0 0 0 0 a 0 0 a a a a a a a a a 0 0 2 7 30 68 108 99 77 65 58 54 50 43 40 37 29
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-

!A/P = 0.50 * * * TC =0.2 HR * * * !AlP = 0.50
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
0.0 0 a a a 0 a 4 15 28 38 43 45. 45 48 49 50 52 53 53 53 53 53 53 50 50 50 49 49 49 48 45 32
.1 C 0 0 a a 0 a 3 11 22 32 40 43 45 47 48 50 52 53 53 53 53 53 S3 50 50 50 49 49 49 48 45 32
.20 0 a a 0 a a 2 8 17 27 36 41 43 46 48 49 51 53 53 53 53 53 53 51 50 50 49 49 49 48 45 33
.30 0 a a 0 a a 1 6 13 23 31 38 41 45 48 49 51 52 53 53 53 53 53 51 50 50 49 49 49 48 46 33

.40 0 ') a 0 0 a 1 4 10 19 27 34 39 44 47 49 50 52 53 53 53 53 53 51 50 50 49 49 49 46 46 33

.50 0 0 0 a 0 0 1 3 8 15 23 30 36 43 46 48 50 51 53 53 53 53 53 52 50 50 49 49 49 48 46 33

.75 a 0 a 0 0 0 0 a 3 8 14 20 27 37 43 46 48 50 52 53 53 53 53 52 50 50 50 49 49 48 46 34
1.0 0 0 0 0 c 0 a a a 0 0 2 4 14 26 36 42 46 48 51 52 53 53 53 52 50 50 49 49 49 47 35

1 • 5 0 a 0 0 a 0 0 a 0 0 0 a 0 5 13 23 33 40 46 49 52 53 53 53 51 50 50 49 49 48 37
2.0 a 0 a 0 a a 0 a 0 a a a a 0 1 3 8 16 26 37 44 50 52 53 53 53 51 50 49 49 48 38
2.5 0 0 0 c 0 a a 0 0 a 0 0 a 0 a 0 1 3 8 19 31 43 50 52 53 53 52 51 50 49 48 39
3.0 a 0 0 0 0 a 0 0 0 0 a 0 (} a 0 a a 0 0 3 11 25 41 49 52 53 53 52 50 49 48 41
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+--.+---+---+---+---+---+---+-

~AINFALL TYPE = I * * * TC = C.2 H~ * * * SHEET 2 OF 10
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Exhibit 5-1, continued: Tabular hydrograph unit discharges (csm/in) for type 1 rainfall distribution

TRVL --------------------------------------------------- HYDRO GRAPH TIME (HOURS) ---------------------------------------------------
TIME 9.3 9.9 10.1 10.3 10.5 10.7 11 • a 11 .4 11.8 12.3 13.0 14.0 15.0 16.0 18.0 24.0
(~R) 9.0 9.6 10.0 10.2 10.4 10.6 10.8 11.2 11.6 12.0 12.6 13.5 14.5 15.5 17 .0 20.0
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-

IAIP = 0.10 * * * TC =0.3 HI! * * * IA/P = 0.10
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
0.0 25 34 46 97 138 242 349 346 256 182 141 11 5 97 76 66 60 57 54 52 48 45 42 38 34 30 29 28 23 26 24 21 13
.10 24 32 44 77 118 200 299 330 281 215 166 132 109 82 69 62 58 55 52 49 46 42 38 34 30 29 29 23 26 24 21 14
.20 21 28 38 54 69 102 167 255 305 289 240 190 152 103 79 67 61 57 54 50 47 44 40 35 31 30 29 28 26 25 21 14
.30 20 27 36 51 63 89 141 217 276 285 255 212 172 115 85 71 63 58 55 51 48 44 40 36 32 30 29 28 26 25 21 14

.40 17 23 31 42 48 58 79 120 185 246 272 260 228 156 10'8 82 69 62 57 53 49 45 41 37 33 30 29 28 27 25 22 14

.50 16 22 30 40 45 54 70 104 158 216 253 258 238 173 120 89 72 63 58 54 50 46 42 37 33 30 29 28 27 25 22 14

.75 13 17 24 32 35 39 45 54 72 104 147 189 219 231 182 135 100 79 67 58 53 43 44 40 35 32 30 29 27 26 22 15
1.0 11 13 17 24 26 29 32 35 40 46 58 79 110 184 221 202 158 118 90 68 58 52 46 42 38 34 31 29 28 26 23 15

'@ 1.5 8 10 12 15 17 19 21 23 25 28 31 35 40 62 107 163 199 193 165 114 81 61 52 46 42 37 33 31 28 27 23 16.....
0 2.0 5 7 9 10 11 12 13 14 15 17 18 20 22 27 35 50 80 125 165 184 152 99 64 53 47 42 38 34 29 25 24 17
~ 2.5 3 5 6 8 8 9 10 10 11 12 13 14 15 18 22 27 35 50 78 134 173 154 96 64 52 46 42 37 31 28 25 18
~ 3.0 2 3 4 6 6 7 7 8 8 9 9 10 11 12 14 17 21 26 34 61 107 164 145 94 64 52 46 41 33 29 26 19
~ ------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-:::d IAIP = 0.30 * * * TC =0.3 HI! * * * IAIP = 0.30
61 ------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-~CJ1

0.0 a 0 0 8 32 98 198 217 192 148 125 108 95 79 72 67 64 63 61 58 56 53 49 45 41 40 40 39 38 36 32 22
rn .10 0 0 0 1 6 23 73 156 197 194 164 138 118 91 77 70 66 64 62 59 57 54 50 46 41 40 40 39 38 36 32 22ro
(":> .20 0 0 0 1 4 17 54 122 171187 171 149 128 98 81 72 67 64 63 60 57 54 51 46 42 40 40 39 38 36 32 22
0

.30 0 0 a 0 0 3 12 40 95 146 173 172 157 120 94 79 71 67 64 61 58 55 52 48 43 40 40 39 33 37 33 23:::s
0..
t'j .40 0 0 0 a 0 2 9 30 73 122 156 167 160 128 100 83 73 68 65 62 59 56 52 48 44 41 40 39 38 37 33 23
P- .50 0 0 0 a 0 1 6 22 56 100 137 157 159 135 107 87 76 69 65 62 59 56 53 49 44 41 40 40 38 37 33 23

~
.75 0 0 0 0 0 0 1 3 9 26 53 86 115 143 134 113 93 80 72 65 62 58 54 51 46 42 40 40 39 37 33 23
1.0 0 0 0 0 0 0 0 0 1 5 14 32 57 111 138 132 113 94 81 69 64 60 56 52 48 44 41 40 39 37 34 24

:::sro
35..... 1 • 5 0 0 0 0 0 0 0 0 0 0 0 0 1 8 34 74 111 126 121 99 80 67 61 56 53 49 44 41 39 38 26

to 2.0 0 0 0 0 a 0 0 0 0 0 0 a 0 0 2 11 33 66 97 118 108 84 67 60 56 52 46 44 40 39 36 27
00 2.5 a 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 12 32 74 106 112 83 67 60 56 52 48 41 39 37 280')
'-' 3.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 4 21 54 93 107 81 67 60 55 51 43 40 37 29

------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
IA/P = 0.50 * * * TC =0.3 HR * * * IA/P = 0.50

------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
0.0 0 0 a a a a 1 6 16 27 36 41 44 46 48 49 51 52 52 52 52 52 52 51 50 50 49 49 49 48 46 33
.10 0 a 0 a a 0 1 4 12 22 31 38 42 45 48 49 51 52 52 52 52 52 52 51 50 50 49 49 49 48 46 33
.20 .0 a a 0 0 a 0 3 9 18 27 34 39 44 47 49 50 51 52 52 52 52 52 51 50 50 49 49 49 48 46 33
.30 0 a a 0 a 0 0 2 7 14 23 30 36 43 46 48 50 51 52 52 52 52 52 51 50 50 49 49 49 48 46 33

.40 a 0 a 0 0 a a 1 5 11 19 26 33 41 46 48 49 51 52 52 52 52 52 52 50 50 49 49 49 48 46 33

.50 a a a 0 a 0 a 1 4 9 15 23 30 39 44 47 49 50 51 52 52 52 52 52 50 50 49 49 49 48 46 33

.75 0 a a 0 a a a a 2 4 8 14 20 31 40 44 47 49 51 52 52 52 52 52 50 50 50 49 49 48 46 34
1 • a 0 a 0 a a a a a 0 a 0 1 2 9 20 31 39 44 47 50 51 52 52 52 52 50 50 50 49 49 47 36

1 .5 0 a a 0 a a 0 a a 0 0 a a a 3 9 18 28 36 44 48 51 52 52 52 51 50 50 49 49 48 37
2.0 0 a a a 0 0 a a 0 a a 0 0 0 a 2 5 12 21 33 42 48 51 52 52 52 51 50 49 49 48 38
2.5 a a a a a a 0 a a 0 0 a a 0 0 a 0 2 5 15 27 40 48 51 52 52 52 51 50 49 48 40
3.0 0 a 0 a a 0 a a a 0 0 a a a a 0 0 0 1 3 11 25 41 48 51 52 52 51 50 49 48 41
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
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Exhibit 5-1, continued: Tabular hydrograph unit discharges (csm/in) for type 1 rainfall distribution

TRVL -------------------~------------------------------- HYOROGRAPH TIME (HOURS) ---------------------------------------------------
TIME 9.3 9.9 10.1 10.3 10.5 10.7 11.0 11.4 11.8 12.3 13.0 14.0 15.0 16.0 18.0 24.0
(HR) 9.0 9.6 10.0 10.2 10.4 10.6 10.8 11.2 11.6 12.0 12.6 13.5 14.5 15.5 17.0 20.0
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-

IAIP = 0.10 * * * TC =0.4 HR * * * IAIP = 0.10
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
0.0 23 31 42 66 96 157 250 310 304 244 186 149 122 89 73 64 59 56 53 49 46 43 39 35 31 29 29 28 26 25 21 14
.10 22 29 40 61 84 133 211 277 295 261 211 170 138 98 78 66 60 56 54 50 47 43 39 35 31 29 29 28 26 25 21 14
.20 19 26 34 47 56 75 114 178 244 278 267 230 190 128 93 75 65 59 56 52 48 44 40 36 32 30 29 28 27 25 21 14
.30 18 24 33 45 53 67 98 152 213 257 263 241 207 143 102 80 68 61 57 52 49 45 41 37 32 30 29 28 27 25 21 14

.40 15 21 28 38 43 49 61 86 130 185 233 253 245 188 132 97 77 66 60 55 51 46 42 38 34 30 29 28 27 25 22 14

.50 15 20 27 36 41 46 56 76 112 161 209 238 243 201 146 106 82 69 61 55 51 47 42 38 34 31 29 2<;1 27 25 22 14

.75 12 16 21 29 32 35 39 46 57 77 108 147 184 220 2CO 157 118 91 74 61 55 50 45 40 36 32 30 29 27 26 22 15
1.0 10 12 16 21 24 26 29 32 36 40 48 61 83 147 202 212 178 138 105 75 62 54 47 43 39 35 31 29 28 26 23 16

,....
t-:l 1.5 8 9 11 14 16 17 19 21 23 25 28 31 35 50 83 134 179 193 177 131 92 65 53 47 42 38 34 31 29 27 24 16....
0 2.0 5 6 8 10 10 11 12 13 14 15 17 18 20 25 31 42 64 102 144 179 163 111 70 55 48 43 39 35 30 28 25 17< 2.5 3 4 6 7 8 8 9 9 10 11 12 13 14 16 20 24 30 42 63 114 160 170 1C7 70 54 47 43 38 31 29 25 18..... 3.0 2 3 4 5 6 6 7 7 8 8 9 9 10 11 13 16 19 23 30 51 90 148 161 104 69 54 47 42 34 29 26 19
~ ------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
~ IA/P = 0.30 * * * TC =0.4 HR * * * IA/P = 0.30&t
-~ ------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-

0.0 0 0 0 3 14 48 115 184 192 178 148 127 111 88 77 70 66 64 62 59 56 54 50 46 41 40 40 39 33 36 32 22rn .10 0 0 0 0 2 10 35 89 152 179 178 158 137 105 85 75 69 65 63 60 58 55 51 47 42 40 40 39 38 36 32 22('D
r.> .20 0 0 a a 2 7 26 68 124 161 172 163 146 113 90 78 70 66 64 61 58 55 52 47 43 40 40 39 38 37 33 220
::l .30 0 a 0 a 1 5 19 52 100 140 162 162 151 120 96 81 72 67 64 61 59 55 52 48 43 41 4J 39 38 37 33 23
Q.

trj .40 0 0 0 0 0 1 4 14 39 80 120 148 158 142 114 92 79 71 67 63 60 57 53 49 45 41 40 40 38 37 3~ 23p.. .50 0 a 0 0 0 1 3 10 29 63 101 132 152 145 120 97 82 73 68 63 60 57 53 50 45 41 40 40 38 37 33 23

~
.75 0 0 0 a 0 0 0 1 4 13 31 58 87 130 138 123 103 87 77 68 63 59 55 51 47 43 41 40 39 37 34 24
1.0 0 0 0 0 0 a a 0 0 2 7 18 36 86 125 134 122 104 88 73 66 61 57 53 49 45 41 40 39 38 34 24

::l
('D

.... 1.5 0 0 0 0 0 0 0 a 0 0 0 a 1 10 36 75 109 124 120 100 81 68 61 56 53 49 44 41 40 38 35 26
c.o ~.o 0 0 0 0 0 a 0 0 0 0 0 0 0 0 1 6 22 50 83 116 116 91 70 61 57 53 49 45 40 39 36 2700
0".> 2.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 8 22 60 97 111 88 70 61 56 53 48 42 39 37 28'-'

3.0 0 0 0 0 0 0 0 0 a 0 0 0 0 0 0 a 0 0 2 14 43 89 1C6 86 69 61 56 52 44 40 37 29
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-

IA/P = 0.50 * * * TC =0.4 HR * * * IA/P = 0.50
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
0.0 0 0 0 0 0 0 a 2 8 17 27 34 40 44 47 49 50 51 51 51 51 51 51 51 50 50 49 49 49 48 46 33
.10 0 0 0 0 0 0 0 0 2 6 13 22 30 40 45 47 49 50 51 51 51 51 51 51 50 50 50 49 49 48 46 34
.20 0 0 0 a 0 0 0 0 0 1 4 10 18 33 41 45 48 49 51 51 51 51 51 51 50 50 50 49 49 49 46 34
.30 0 0 0 0 0 0 0 0 0 0 1 3 8 22 35 42 46 48 50 51 51 51 51 51 51 50 50 49 49 49 47 35

.40 0 0 0 0 0 a 0 0 0 0 1 2 6 19 32 40 45 47 49 51 51 51 51 51 51 50 50 49 49 49 47 35

.50 0 0 0 0 0 0 0 0 0 0 0 0 2 9 23 34 41 45 48 50 51 51 51 51 51 50 50 49 49 49 47 35

.75 0 0 0 0 0 0 0 0 0 0 0 0 1 5 14 26 35 42 46 49 50 51 51 51 51 50 50 50 49 49 47 36
1.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 5 14 25 35 44 48 50 51 51 51 51 50 50 49 49 48 37

1 .5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 6 13 27 39 47 50 51 51 51 51 50 49 49 48 39
2.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 9 21 36 47 50 51 51 51 51 50 49 48 40
2.5 0 0 0 a a 0 0 a 0 0 0 0 0 0 a 0 0 0 0 1 6 19 37 47 50 51 51 51 50 4<; 4e 42
3.0 0 0 0 0 0 0 C' 0 0 a 0 0 0 0 0 0 0 0 0 0 1 8 25 40 48 50 51 51 50 50 49 43
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
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Exhibit 5-1, continued: Tabular hydrograph unit discharges (csm/in) for type 1 rainfall distribution

TRVL --------------------------------------------------- HYDRCGRAPH TIME ( HOURS) ---------------------------------------------------
TIME 9.3 9.9 10.1 10.3 10.5 10.7 11 .0 11 .4 11. 8 12.3 13.0 14.0 15.0 16.0 18 .0 24.0
(HRl 9.0 9.6 10.0 10.2 10.4 10.6 10.8 11.2 11 .6 12.0 12.6 13.5 14.5 15.5 17.0 20.0
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-

!A/P = 0.10 * * * TC =0.5 HR * * * lA/P = 0.10
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
0.0 21 28 35 56 73 111 175 247 282 271 229 136 152 108 84 71 63 58 55 51 47 44 40 35 31 30 29 28 26 25 21 14
.10 20 27 36 52 66 96 149 214 259 267 242 204 169 119 90 74 65 59 55 51 48 44 40 36 32 30 29 28 26 25 21 14
.20 17 23 31 42 49 60 84 127 185 234 256 247 219 156 112 86 72 63 58 53 49 45 41 37 33 30 29 28 27 25 22 14
.30 16 22 30 40 46 55 74 110 160 210 241 245 2i.7 171 123 93 76 66 59 54 50 46 42 38 33 30 29 28 27 25 22 14

.40 14 19 26 35 38 43 51 67 95 138 H6 2.22 237 210 157 11 5 89 73 64 57 52 47 43 39 35 31 29 29 27 25 22 15

.50 14 18 25 33 37 41 413 61 84 120 164 203 229 216 170 126 96 77 66 58 53 48 43 39 35 31 30 29 27 25 22 1 5

.75 11 14 19 26 29 32 35 40 48 61 83 114 148 202 210 176 137 106 84 66 57 51 46 41 37 33 30 29 28 26 22 15
1.0 10 11 15 19 21 24 26 29 32 36 41 50 65 116 176 203 190 156 122 85 67 56 49 44 40 35 32 30 28 26 23 16

,,-...
21 23 67 157 187 146 104 72 43 39 35 32 29 27 24 17~ 1 .5 7 9 11 13 14 16 17 19 25 28 31 42 110 133 55 48.....

2.0 4 7 9 10 10 11 12 13 14 1 5 17 18 22 27 36 53 83 123 175 175 124 77 57 49 44 40 35 30 28 25 180 6
~ 2.5 3 4 5 7 7 8 8 9 9 10 11 12 13 15 18 22 27 36 53 97 146 166 119 76 57 49 44 39 32 29 25 18
...... 3.0 1 2 3 5 5 6 6 6 7 8 8 9 9 11 12 15 17 21 27 43 76 135 158 114 75 57 48 43 35 30 26 19
~ ------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
~ lA/P = 0.30 * * * TC =0.5 HR * * * lA/P = 0.30
&. ------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-~C)1 c.o 0 0 0 1 6 22 64 123 168 174 165 143 126 100 84 74 68 65 63 60 57 54 51 47 42 40 40 39 38 36 32 22
UJ .10 0 0 0 1 5 16 48 98 144 164 165 150 134 106 87 77 70 66 63 60 58 55 51 47 42 40 40 39 38 36 32 22co
(':l .20 0 a 0 a 1 3 12 36 77 122 150 160 154 126 1 C1 85 75 69 65 62 59 56 52 48 44 41 40 39 38 37 33 23
0 .30 0 0 a 0 0 2 9 27 60 101 134 151 153 132 107 89 77 70 66 63 60 56 53 49 44 41 40 40 38 37 33 23::l
0..
t:rj .40 0 a a a 0 0 2 6 20 47 83 117 140 148 125 102 86 76 69 64 61 57 54 50 46 42 40 40 39 37 33 23
P- .50 0 0 0 0 a 0 1 5 15 36 68 101 127 144 130 108 90 78 71 65 62 58 54 50 46 42 40 40 39 37 33 23

~
.75 0 a 0 0 0 0 0 2 6 17 36 60 87 125 133 121 103 88 78 68 63 59 55 52 47 43 41 40 39 37 34 24
1 .0 0 0 0 a a a a 0 a 1 3 9 21 62 106 130 126 112 96 78 69 62 57 54 50 46 42 40 39 38 34 25

::lco a a a a a 0 0 1 6 23 56 92 115 120 106 87 71 62 57 53 49 45 42 40 38 35 26..... 1.5 0 a 0 0 0
~ 2.0 a a a 0 a 0 a a a a a a a a a 3 14 36 67 104 113 96 74 63 58 54 50 46 40 39 36 27
00 2.5 0 0 a 0 a 0 0 0 0 0 0 0 a 0 a 0 1 5 15 47 35 109 93 73 63 57 53 49 42 40 37 28~
'-" 3.0 0 0 0 0 0 a 0 0 0 0 0 0 0 0 0 0 a 0 1 9 32 77 1 as 90 72 62 57 53 45 40 38 30

------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
lA/P = 0.50 * * * TC =0.5 HR * * * IA/P = 0.50

------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---~---+---+---+-
c.o 0 0 a a a 0 0 1 4 10 18 26 33 41 45 47 49 50 50 50 50 50 50 50 50 50 50 49 49 48 46 33
.10 0 0 0 0 0 0 0 1 3 8 1 5 22 30 39 44 47 49 50 50 50 50 50 50 50 50 50 50 49 49 48 46 34
.20 0 0 a 0 0 0 0 a 2 6 12 19 26 37 43 46 48 50 50 50 50 50 50 50 50 50 50 49 49 48 46 34
.30 0 a a a 0 a a 0 1 4 9 16 23 34 41 45 48 49 50 50 50 50 50 50 50 50 50 49 49 49 46 34

.40 0 a c a 0 0 0 0 1 3 7 13 19 31 39 44 47 49 50 50 50 50 50 50 50 50 50 49 49 49 46 34

.50 0 0 0 0 0 0 0 0 1 2 6 10 16 28 37 43 46 48 50 50 50 50 50 50 50 50 50 49 49 49 46 34

.75 0 0 0 a 0 0 0 0 0 1 3 6 10 20 30 38 43 46 48 50 50 50 50 50 50 50 50 49 49 49 47 35
1.0 0 a 0 0 0 0 a 0 0 0 0 0 0 3 10 20 30 38 43 47 49 50 50 50 50 50 50 50 49 49 47 36

1 .5 0 0 0 0 a 0 a 0 0 0 0 0 0 0 2 6 14 23 31 41 46 49 50 50 50 50 50 50 49 49 48 38
2.0 0 0 0 0 0 0 0 0 a a 0 0 a 0 0 0 2 6 13 25 36 45 49 50 50 50 50 50 49 49 48 39
2.5 a 0 0 0 0 0 a 0 0 0 0 0 0 0 0 0 0 1 4 12 23 37 46 49 50 50 50 50 50 49 48 40
3.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 a 0 0 a 0 2 3 21 37 46 49 50 50 50 50 49 48 42
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
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Exhibit 5-1, continued: Tabular hydrograph unit discharges (csm/in) for type 1 rainfall distribution

TRVL --------------------------------------------------- HYORCGRAPH TIME (HOURS) ---------------------------------------------------
TIME 9.3 9.9 1C.1 10.3 10.5 10.7 11.0 11.4 11.8 12.3 13.0 14.0 15.0 16.0 18.0 24.0
(rlR) 9.0 9.6 10.0 10.2 10.4 10.6 10.8 11.2 11.6 12.0 12.6 13.5 14.5 15.5 17.0 20.0
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-

IA/P = 0.10 * * * TC =0.75 HR * * * IA/P = 0.10
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
c.o 16 22 30 41 47 59 82 119 167 209 229 233 212 161 122 97 80 69 62 56 51 46 42 38 33 31 29 28 27 25 22 14
.10 14 19 26 35 39 44 54 72 104 146 188 215 227 197 150 116 93 77 68 59 53 48 43 39 35 31 30 29 27 25 22 15
.20 13 16 22 30 33 37 42 50 65 91 128 168 200 218 183 142 110 89 75 63 56 49 44 40 36 32 30 29 27 26 22 15
.30 12 16 21 28 31 35 39 46 59 80 112 149 183 214 191 151 118 94 79 65 57 50 45 41 36 32 30 29 27 26 22 15

.4Q 12 1 5 20 27 30 33 37 43 54 71 98 132 166 207 197 161 126 100 83 67 58 51 45 41 37 33 30 29 27 26 22 15

.50 11 13 18 24 26 29 32 36 41 49 64 87 117 178 2C4 186 152 120 96 74 62 53 47 42 38 34 31 29 28 26 23 15

.75 10 1 2 15 21 23 25 28 31 35 40 49 63 83 136 180 190 171 142 11 5 85 69 57 49 44 39 35 32 30 28 26 23 16
1 .0 8 10 12 16 17 19 21 23 25 28 31 35 42 66 110 158 196 180 157 116 86 65 53 46 42 38 34 31 28 27 23 16

,-.,
l\:) 1 .5 5 7 8 10 11 12 13 14 15 17 18 20 22 27 35 52 83 124 159 174 147 102 69 54 47 42 38 34 30 28 24 17......
0 2.0 3 5 6 8 8 9 9 10 11 12 13 14 1 5 18 22 27 36 52 80 131 165 148 99 68 54 47 42 38 31 28 25 18
~ 2.5 2 3 4 5 6 6 7 7 8 9 9' 10 11 12 14 17 21 26 35 63 107 157 141 96 67 54 46 42 34 29 26 19...... 3.0 1 1 2 3 4 4 4 5 5 6 6 7 7 8 10 11 13 15 19 26 42 H 1 51 141 101 71 55 47 38 31 27 20
~ ------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
~ IA/P = 0.30 * * * TC =0.75 HR * * * IA/P = 0.30&.
~01 ------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
UJ

c.o a 0 0 0 1 4 14 35 69 105 131 143 146 124 1C4 89 79 72 68 64 60 56 53 49 44 41 40 40 38 37 33 23
(t) .10 a a a a a 1 3 10 27 55 88 117 134 142 118 100 87 77 71 66 62 58 54 50 46 42 40 40 39 37 33 23
n .20 0 0 a a 0 a 2 7 20 43 73 102 123 137 123 105 90 80 73 66 62 58 54 50 46 42 40 40 39 37 33 230
;:l .30 0 0 a a a 0 0 1 5 15 34 60 88 125 134 118 101 88 78 69 (;4 60 55 52 48 43 41 40 39 37 34 24
0-
trj .40 0 0 0 0 a a 0 1 4 12 27 49 75 118 131 121 105 91 80 71 65 60 56 52 48 44 41 40 39 37 34 24
P- .50 0 0 0 0 0 0 0 0 1 3 9 21 3Q a7 122 128 116 101 88 75 68 62 57 53 49 45 42 40 39 38 34 24

~
.75 0 0 0 0 0 0 0 0 0 1 4 10 21 56 95 118 121 110 98 82 72 64 58 54 50 46 42 41 39 38 34 25
1.0 C 0 a 0 0 0 0 0 0 0 0 1 2 12 39 76 106 119 115 98 82 69 61 57 53 49 44 42 40 38 35 26

;:l
(t)

...... 1.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 14 37 67 95 11 2 105 85 69 61 56 52 48 44 40 39 36 27
~ 2.0 0 0 0 0 0 0 0 0 a 0 0 0 0 0 0 1 4 15 35 74 102 107 84 69 61 56 52 48 41 39 37 2800
0:> 2.5 0 0 0 0 0 0 0 a a a a a 0 0 a a a 1 5 23 55 94 103 82 68 60 56 52 44 40 37 29
'-'

3.0 0 0 C 0 C 0 C 0 0 0 a 0 a a a a 0 0 a 3 15 50 93 100 81 68 60 55 47 41 38 30
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-

IA/P = 0.50 * * * TC =0.75 hR * * * IA/P = 0.50
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
C.O 0 0 0 0 0 a 0 a 1 2 5 10 17 29 37 42 45 48 49 49 49 49 49 49 49 49 49 49 49 49 47 34
.10 0 0 0 a 0 a 0 0 0 2 4 8 14 26 35 41 45 47 49 49 49 49 49 49 49 49 49 49 49 49 47 35
.20 0 a 0 a 0 a 0 a 0 1 3 7 11 23 33 39 44 47 48 49 49 49 49 49 49 49 49 49 49 49 47 35
.30 0 D IJ a 0 a 0 a a 1 2 5 9 20 30 38 43 46 48 49 49 49 49 49 49 49 49 49 49 49 47 35

.40 Q 0 0 a 0 0 0 0 a 1 2 4 8 17 28 36 41 45 47 49 49 49 49 49 49 49 4~ 49 49 49 47 35

.50 a a 0 a a a 0 0 0 a 1 3 6 15 25 34 40 44 47 48 49 49 49 49 49 49 49 49 49 49 47 35

.75 0 a a a a a a 0 0 0 1 1 3 9 18 27 35 40 44 47 48 49 49 49 49 49 49 49 49 49 47 36
1.0 a a 0 0 0 0 0 a 0 0 a a 1 4 10 18 27 35 40 4.5 48 49 49 49 49 49 49 49 49 49 48 37

1 .5 0 0 c a 0 a a 0 a 0 0 a 0 a 2 6 13 21 29 38 44 48 49 49 49 49 49 49 49 49 48 38
2.0 0 0 G a G a 0 a a a a a 0 a a 1 4 9 15 26 36 44 48 49 49 49 49 49 49 49 48 39
2.5 0 0 0 a a a 0 a a 0 a 0 a a 0 0 0 1 4 11 21 34 44 48 48 48 48 48 48 48 48 40
3.0 0 0 0 a 0 0 0 0 a 0 a a a a a 0 a a a 2 3 19 35 44 48 48 48 48 48 48 48 42
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
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Exhibit 5-1, continued: Tabular hydrograph unit discharges (csm/in) for type 1 rainfall distribution

TRVL --------------------------------------------------- HYDROGRAPH TIME (HOURS) ---------------------------------------------------
TI ME 9.3 9.9 1e.1 10.3 10.5 10.7 11.0 11.4 11 .8 12.3 13 .0 14.0 15.0 16.0 18.0 24.0
(H R) 9.0 9.6 10.0 10.2 10.4 10.6 10.8 11 .2 11.6 12.0 12.6 13.5 14.5 15.5 17.0 20.0
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-

IA/P = 0.10 * * * TC =1.0 HR * * * IA/P = 0.10
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
0.0 14 19 25 34 38 46 58 79 106 136 165 186 202 185 153 122 101 85 74 63 56 50 44 40 35 32 30 29 27 26 22 15
.10 13 18 24 32 36 42 53 70 94 122 151 174 194 188 160 130 106 89 77 65 57 50 44 40 36 32 30 29 27 26 22 15
.20 12 15 21 28 31 34 40 49 63 83 109 137 162 190 180 152 124 102 86 70 61 53 46 41 37 33 31 29 27 26 22 15
.30 12 15 20 26 29 33 37 45 57 75 98 124 149 187 183 159 131 107 90 73 62 53 47 42 37 33 31 29 28 26 23 15

.40 10 13 17 23 25 28 31 35 42 52 67 88 112 160 183 176 151 125 103 81 67 56 48 43 39 35 31 30 28 26 23 15

.50 10 13 16 22 24 27 30 33 39 48 61 79 101 148 181 181 157 131 108 84 69 58 49 43 39 35 32 30 28 26 23 16

.75 9 11 14 19 21 23 26 29 33 38 47 59 75 115 153 172 167 148 125 96 77 62 51 45 40 36 33 30 28 27 23 16
1.0 8 9 11 15 16 17 19 21 23 26 29 33 40 61 95 134 162 169 157 126 97 72 57 49 43 39 35 32 29 27 24 16

---- 17 21 25 33 48 74 107 138 160 148 111 76 59 50 44 39 35 30 28 25 17~ 1.5 5 6 8 10 10 11 12 13 14 16 19
~

2.0 3 4 6 7 8 8 9 9 10 11 12 13 14 17 20 25 33 48 71 115 153 153 108 75 58 49 43 39 32 29 25 180

<: 2.5 2 3 4 5 5 6 6 7 7 8 9 9 10 12 14 16 20 25 33 56 94 139 147 104 74 58 49 43 34 30 26 19
..... 3.0 1 1 2 3 3 4 4 4 5 5 6 6 7 8 9 10 12 14 17 24 38 76 131 143 108 78 60 50 39 32 27 20
~ ------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
~ IA/P = 0.30 * * * TC =1.0 HR * * * IA/P = 0.30
&. ------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-Sll

0.0 a a a 0 1 2 7 17 34 55 79 99 114 128 114 100 89 80 74 68 63 59 54 51 46 43 41 40 39 37 33 23
U1 .10 0 a a a a a 2 5 13 27 46 68 89 116 124 110 98 87 79 71 65 60 56 52 48 43 41 40 39 37 34 24('0
~ .20 0 a a a 0 0 1 4 10 21 37 58 78 109 121 113 101 90 81 72 66 61 56 52 48 44 41 40 39 37 34 24
0 .30 0 a a 0 0 a 0 1 3 8 17 31 49 137 113 118 109 98 87 76 69 63 57 53 49 45 42 40 39 38 34 24::s
0..
t;rj .40 0 a a 0 0 0 a 1 2 6 13 25 41 78 107 117 111 101 90 78 70 63 58 54 50 45 42 41 39 38 34 25
P- .50 a a 0 0 a 0 0 a 2 5 10 20 34 69 100 115 113 103 93 80 71 64 58 54 50 46 42 41 39 38 34 25

~
.75 a 0 0 a 0 a a a 0 1 2 5 10 31 61 90 107 110 104 90 79 69 61 56 52 48 44 41 40 38 35 25
1.0 a a 0 0 0 a 0 0 0 0 0 1 3 12 33 61 89 105 109 99 86 73 64 58 54 50 45 42 40 38 35 26

::s
('0

1.5 0 a 0 0 () 0 0 0 a 0 0 0 0 1 4 13 31 55 80 104 104 88 73 63 58 53 49 45 41 39 36 27
~

~ 2.0 a a a a a a a a 0 a a a a a a a 2 8 20 51 82 100 90 74 64 58 54 50 42 40 37 28
00 2.5 0 0 a a a 0 a 0 0 0 a 0 a 0 a a 0 1 3 13 37 76 98 88 73 64 58 53 45 41 38 30C':l
'-' 3.0 a a a a 0 a a a a a a 0 a 0 a a a 0 0 2 9 34 77 95 86 73 63 58 49 42 .38 31

------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
IA/P = 0.50 * * * TC =1.0 HR * * * IA/P = 0.50

------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
0.0 a a 0 0 0 0 a a 0 1 3 5 9 18 28 35 40 44 47 48 48 48 48 48 48 48 48 48 48 48 47 35
.10 0 a a 0 0 0 a 0 0 1 2 4 7 16 25 33 39 43 46 48 48 48 48 48 48 48 48 48 48 48 47 35
.20 a 0 0 a 0 a 0 0 0 1 2 3 6 14 23 31 38 42 45 47 48 48 48 48 48 48 48 48 48 48 47 36
.30 a a a 0 0 0 0 0 0 0 1 3 5 12 21 29 36 41 44 47 48 48 48 48 48 48 48 48 48 48 47 36

.40 0 0 a a 0 0 0 a 0 0 1 2 4 10 19 27 34 40 44 47 48 48 48 48 48 48 48 48 48 48 47 36

.50 0 a a 0 0 0 0 0 0 0 1 2 3 8 16 25 33 38 43 46 48 48 48 48 48 48 ·48 48 48 48 47 36

.75 a 0 0 0 0 0 0 0 0 0 1 2 3 8 15 23 30 36 41 45 47 48 48 48 48 48 48 48 48 48 47 36
1.0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 5 11 19 27 33 41 45 47 48 48 48 48 48 48 48 48 48 37

1.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 2 5 11 17 28 37 44 47 48 48 48 48 48 48 48 48 39
2.0· 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 3 7 16 26 38 45 47 48 48 48 48 48 48 48 40
2.5 0 0 0 0 0 0 0 0 0 0 a 0 a 0 a a 0 a 1 5 12 24 38 45 47 47 47 47 47 47 47 41
3.0 0 0 a a a 0 0 a 0 0 0 a a 0 0 0 0 0 a 1 5 14 29 40 46 47 47 47 47 47 47 42
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
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Exhibit 5·1, continued: Tabular hydrograph unit discharges (csm/in) for type 1 rainfall distribution

TRVL --------------------------------------------------- HYDROGRAPH TIME (HOURS) ----------~----------------------------------------
TIME 9.3 9.9 10.1 10.3 10.5 10.7 11.0 11.4 11.8 12.3 13.0 14.0 15.0 16.0 18.0 24.0
(HR) 9.0 9.6 10.0 10.2 10.4 10.6 10.8 11.2 11.6 12.0 12.6 13.5 14.5 15.5 17.0 20.0
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---t---+---+---t---t---t-

IA/P = 0.10 * * * TC =1.25 HR * * * IA/P = 0.10
------+---t---t---t---t---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---t---+---+---+---+---+---+---+-
0.0 12 16 22 29 33 38 47 61 80 103 127 149 164 180 163 138 115 98 85 71 62 53 47 41 37 33 31 29 27 26 22 15
.10 11 14 19 25 28 31 36 44 55 72 92 116 138 167 175 156 132 111 95 77 66 56 48 43 38 34 31 30 28 26 23 15
.20 11 14 18 24 27 30 34 40 50 65 83 105 127 160 172 160 138 116 99 80 68 57 49 43 39 34 31 30 28 26 23 15
.30 10 12 16 21 23 25 28 32 38 46 58 75 95 136 164 169 154 132 112 89 74 61 51 45 40 36 32 30 28 26 23 16

.40 9 12 15 20 22 24 27 30 35 42 53 68 86 126 157 167 157 137 117 92 76 62 52 46 40 36 33 30 28 26 23 16

.50 9 11 13 17 19 21 23 26 29 33 39 49 61 97 134 160 165 152 132 104 84 67 55 47 42 37 33 31 28 27 23 16

.75 7 9 11 14 15 17 18 20 22 25 28 32 38 59 90 124 150 159 152 126 101 77 60 51 45 40 35 32 29 27 24 17
1.0 6 8 10 12 13 14 15 17 19 20 23 25 29 40 60 91 123 148 157 144 118 88 66 54 47 41 37 33 29 27 24 17

~ 1.5 4 6 7 9 9 10 11 12 13 14 15 16 18 22 28 40 59 85 114 145 150 121 86 65 54 46 41 37 31 28 25 13.....
0 2.0 2 3 5 6 6 7 7 8 9 9 10 11 11 13 16 19 24 33 47 80 119 144 124 90 68 55 47 42 33 29 26 19
~ 2.5 1 2 3 4 4 5 5 6 6 7 7 8 8 10 11 13 16 19 24 38 65 111 140 120 88 67 54 47 37 31 27 20
0-; 3.0 1 1 2 2 3 3 3 4 4 5 5 5 6 7 8 9 11 13 15 21 32 62 114 136 116 86 66 54 41 33 27 20
~ ------+---+---+---+---+---t---+---t---t---+---+---+---t---t---t---+---+---+---+---+---+---+---+---+---+---t---+---+---+---+---t---+-
~ IA/P = 0.30 * * * TC =1.25 HR * * * IA/P = 0.30b ------+---+---+---+---t---+---+---+---+---t---+---+---t---t---+---+---t---+---+---+---t---+---+---t---+---t---t---+---+---t---t---t-_01

0.0 0 a a 0 a 1 4 10 21 35 53 71 86 106 115 104 94 86 79 72 66 61 56 52 48 44 41 40 39 37 34 24
W .10 a 0 0 0 0 0 1 3 a 16 29 45 62 92 107 113 101 92 84 75 69 63 58 53 49 45 42 41 39 38 34 24ro
~ .20 0 0 0 0 a 0 1 2 6 13 23 37 54 84 104 110 104 94 86 77 70 6.. 58 54 49 45 42 41 39 38 34 240
::l .30 0 0 0 0 a 0 0 0 2 4 10 19 31 62 90 106 109 101 92 81 73 66 60 55 51 46 43 41 39 38 34 25
0.

t'=J .40 0 0 0 a a 0 0 0 1 3 8 15 26 55 83 102 107 1C3 94 33 74 67 60 56 51 47 43 41 39 38 35 25
?- .50 a 0 a a 0 0 0 0 0 1 3 6 12 33 62 88 103 106 100 88 78 69 62 57 53 48 44 42 40 38 35 25

~
.75 0 a 0 0 0 0 0 a 0 0 0 1 3 12 31 56 80 97 103 97 87 75 65 59 55 50 46 43 40 39 35 26
1.0 0 0 0 0 0 0 0 0 a 0 a 0 1 4 13 32 56 79 95 101 94 80 69 61 56 52 48 44 40 39 36 27

::lro
..... 1.5 0 0 0 a a 0 0 0 a 0 a 0 0 0 1 4 13 30 51 81 98 94 79 68 61 56 52 47 42 39 36 28
~ 2.0 a 0 a 0 0 0 0 a 0 0 0 0 0 0 0 a 1 5 13 37 66 95 95 78 68 61 56 51 44 40 37 2900

2.5 0 0 0 0 0 0 0 0 0 0 0 0 a 0 0 a a 0 2 9 26 61 93 89 77 67 60 55 47 41 38 30'"'-" 3.0 0 0 0 0 0 0 0 0 0 0 0 0 a 0 a 0 0 0 0 1 6 24 64 91 87 76 66 60 50 43 39 31
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---t---+---t---t---+---+---+---t---+---t---t---+---+---t---t---t---t---t-

IA/P = 0.50 * * * TC =1.25 HR * * * IA/P = 0.50
------+---+---+---t---t---+---+---t---t---t---t---+---t---+---+---t---+---+---t---t---+---+---t---+---t---t---+---+---+---t---+---+-
0.0 0 0 0 0 0 0 0 a 0 1 2 3 6 13 21 29 35 40 43 47 47 47 47 47 47 47 47 47 47 47 47 36
.10 0 0 0 0 a 0 0 a 0 0 1 3 5 11 19 27 34 39 42 47 47 47 47 47 47 47 47 47 47 47 47 36
.20 0 0 0 a 0 0 0 a 0 0 1 2 4 9 17 25 32 37 41 46 47 47 47 47 47 47 47 47 47 47 47 36
.30 0 0 0 0 0 0 0 0 0 0 1 2 3 8 15 23 30 36 40 45 47 47 47 47 47 47 47 47 47 47 47 36

.40 0 0 0 0 0 0 0 0 0 0 0 1 2 7 13 21 28 35 39 45 47 47 47 47 47 47 47 47 47 47 47 37

.50 a 0 0 0 0 0 0 0 0 0 0 1 2 6 12 19 27 33 38 44 46 47 47 47 47 47 47 47 47 47 47 37

.75 0 0 0 a 0 0 0 0 0 a 0 0 1 3 8 14 21 28 34 41 45 47 47 47 47 47 47 47 47 47 47 37
1.0 0 0 0 a 0 0 0 0 a 0 0 0 0 1 2 5 11 17 24 34 41 46 47 47 47 47 47 47 47 47 47 38

1.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 2 5 10 19 29 39 45 47 47 47 47 47 47 47 47 40
2.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 3 9 18 30 41 46 47 47 47 47 47 47 47 41
2.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 a 0 0 2 7 17 31 41 46 47 47 47 47 47 47 42
3.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 a 0 0 0 0 1 6 18 32 42 46 47 47 47 47 47 43
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---t---+---+---+---+---+---+-
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Exhibit 5-1, continued: Tabular hydrograph unit discharges (csm/in) for type 1 rainfall distribution

TRVL --------------------------------------------------- HYCRCGRAPH TIME (HOURS) ---------------------------------------------------
TIME 9.3 9.9 1C• 1 10.3 10.5 10.7 11.0 11 .4 11 .8 12.3 13 .0 14.0 15.0 16.0 18.0 24.0
(HRl 9.0 9.6 10.0 1C.2 10.4 10.0 10.8 11.2 11.6 12.0 12.6 13.5 14.5 15.5 17 .0 20.0
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-

IA/P = 0.10 * * * TC =1.5 I'll * * * IA/P = 0.10
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
c.o 11 14 19 25 28 32 39 48 60 76 94 112 129 151 1/:3 147 130 112 97 81 69 59 50 44 39 35 32 30 28 26 23 15
.10 10 12 16 22 24 27 30 36 44 55 69 86 103 135 152 159 143 125 188 88 75 62 52 46 41 36 32 30 28 26 23 16
.20 9 11 14 19 21 23 25 29 34 41 50 63 79 112 140 155 152 138 121 98 81 67 55 48 42 37 33 31 28 27 23 16
.30 9 11 14 13 20 22 24 27 31 38 46 57 71 104 133 151 154 141 125 101 84 68 56 48 43 38 34 31 29 27 23 16

.40 8 10 13 17 19 21 23 26 30 35 42 52 65 96 126 147 152 144 129 105 87 70 57 49 43 38 34 31 29 27 23 16

.50 8 9 12 15 17 18 20 22 25 28 33 39 48 73 104 131 148 151 140 117 95 75 60 51 45 40 35 32 29 27 24 17

.75 7 8 11 13 15 16 18 19 21 24 27 32 38 56 82 110 133 146 144 127 106 83 65 54 47 41 36 33 29 27 24 17
1.0 5 7 9 11 11 12 13 15 16 18 19 22 24 32 47 69 96 122 139 145 127 99 74 60 51 44 39 35 30 28 24 17

'@ 1. 5 4 5 6 8 B 9 10 10 11 12 13 14 16 19 24 32 46 66 90 124 139 128 97 73 59 50 44 39 32 29 25 18.....
9 9 10 12 14 17 21 27 38 63 96 135 129 100 76 61 51 44 35 30 26 190 2.0 2 3 4 5 5 6 6 7 7 8

~ 2.5 1 2 2 3 4 4 4 5 5 6 6 7 7 8 10 11 14 16 20 31 51 91 132 124 98 75 60 51 39 32 27 20
>-< 3.0 0 1 1 2 2 2 2 3 3 3 4 4 5 6 7 8 9 10 12 16 23 42 86 123 128 101 77 62 45 35 28 21
~ ------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-::0 !A/P = 0.30 * * * TO =1.5 t'R * * * !AlP = 0.30
6, ------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-~Cl1 c.o 0 0 0 0 0 1 3 7 13 21 33 46 60 83 97 106 97 90 84 76 70 64 59 54 50 45 43 41 39 38 34 25
r:n .10 0 0 0 0 0 0 1 2 5 10 18 28 40 66 86 98 103 95 88 80 73 66 60 55 51 47 43 41 39 38 35 25ro
~ .20 0 0 0 0 0 0 0 1 4 8 14 23 34 60 81 95 101 97 90 81 74 67 01 56 52 47 44 41 40 38 35 25
0

.30 G 0 C 0 0 0 0 0 1 3 6 12 19 41 65 85 98 100 95 85 77 69 62 57 53 48 44 42 40 38 35 25~
0-
trj .40 0 0 0) 0 0 0 0 0 1 2 5 9 16 36 59 80 94 99 96 87 79 70 63 58 53 49 45 42 40 38 35 26
P- .50 0 0 0 0 0 0 0 0 1 2 4 8 13 31 54 75 91 98 97 88 80 71 64 58 54 49 45 42 40 38 35 26

~
.75 0 0 0 0 0 0 0 0 0 0 1 2 4 13 28 49 69 85 95 95 87 76 67 61 56 51 47 44 40 39 36 26
1.0 0 0 0 0 0 0 .) 0 0 0 0 0 1 5 13 29 49 69 84 95 92 81 71 63 58 53 49 45 41 39 36 27

~
ro

0 1 9 20 63 84 92 83 72 64 58 54 49 43 40 37 23..... 1 .5 0 0 0 0 0 0 0 0 0 0 0 0 0 3 35
~ 2.0 0 0 G 0 0 0 0 0 0 0 0 0 0 0 0 0 1 3 9 25 50 79 90 81 71 63 58 53 45 41 38 29
00 2.5 0 0 c 0 0 0 0 0 0 c 0 0 0 0 0 0 0 0 1 6 18 46 79 88 80 70 63 57 49 42 38 31~
'-' 3.0 0 0 c 0 0 0 0 a 0 0 a 0 0 0 0 0 0 0 0 1 4 17 50 79 87 79 70 62 52 45 39 32

------+---+---+---+---+---+---+---+---+---+--~+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
IA/P = 0.50 * * * TO =1.5 HR * * * IA/P =. 0.5 a

------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
c.o 0 0 0 0 0 0 0 0 0 0 1 2 3 8 15 22 29 34 39 44 46 46 46 46 46 46 46 46 46 46 46 37
.10 Q 0 0 0 0 0 0 0 0 0 0 1 2 5 10 17 24 30 35 41 46 46 46 46 46 46 46 46 46 46 46 37
.20 0 0 0 0 0 0 0 0 0 0 0 1 1 4 9 15 22 28 34 40 45 46 46 46 46 46 46 46 46 46 46 37
.30 0 0 Q C C 0 0 0 0 0 0 0 1 3 7 13 20 27 33 39 44 46 46 46 46 46 46 46 46 46 46 38

.4J 0 0 0 0 c 0 0 0 0 0 0 0 1 3 6 12 18 25 31 38 44 46 46 46 46 46 46 46 46 46 46 38
5'~ 0 0 c 0 c 0 0 0 0 0 0 0 1 2 5 10 17 23 30 37 43 46 46 46 46 46 46 46 46 46 46 38

.75 oJ 0 a 0 0 0 0 0 0 0 0 0 0 1 3 7 12 19 25 33 40 45 46 46 46 46 46 46 46 46 46 38
1.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 2 5 10 15 25 33 42 46 46 46 46 46 46 46 46 46 39

1.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 3 7 14 23 34 43 46 46 46 46 46 46 46 46 40
2.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 5 11 22 35 43 46 46 46 46 46 46 46 42
2.5 0 C C 0 C 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 3 10 23 36 43 46 46 46 46 46 46 43
:3.0 0 C 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 4 14 27 38 44 46 46 46 46 46 44
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-

RAINFALL TYPE = * * * TO = 1.5 HR * * * SHEET 9 OF 10



TRVL --------------------------------------------------- HYDROGRAPH TIME (HOURS) ---------------------------------------------------
TIME 9.3 9.9 10.1 10.3 10.5 10.7 11.0 11 .4 11 .8 12.3 13.0 14.0 15.0 16.0 18.0 24.0
( "'0 9.0 9.6 10.0 1C.2 10.4 10.6 1C.8 11.2 11.6 12.0 12.6 13.5 14.5 15.5 17 .0 20.0
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-

IA/P = 0.10 * * * TC =2.0 HR * * * IA/P = 0.10
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
C.D 9 11 14 19 21 24 28 33 40 49 59 70 82 106 123 138 138 125 115 97 83 70 59 50 44 39 35 32 29 27 23 16
.10 8 10 13 17 18 20 23 26 31 37 45 54 65 89 110 125 135 130 123 106 90 75 62 53 46 40 36 33 29 27 24 16
.20 8 10 12 16 17 19 22 25 29 34 41 50 60 83 1 C5 121 132 131 125 109 92 77 63 53 46 41 36 33 29 27 24 17
.30 7 9 11 14 15 17 18 21 23 27 32 38 46 66 89 109 123 131 129 117 100 82 66 56 48 42 38 34 30 28 24 17

.40 7 8 10 13 1 5 16 18 20 22 Z5 30 35 43 61 83 104 120 131 131 119 103 84 68 57 49 43 38 34 30 28 24 17

.50 6 8 10 13 14 15 17 19 21 24 28 33 39 56 78 99 116 127 130 121 106 86 69 58 50 44 39 35 30 28 24 17

.75 5 7 8 11 12 13 14 15 16 18 20 23 27 38 53 73 93 111 123 127 118 .98 77 63 54 47 41 37 31 28 25 17
1. a 4 5 7 8 9 10 11 12 13 14 15 17 18 24 32 45 63 83 102 122 126 113 89 71 59 51 44 39 32 29 25 18

'@ 1 .5 3 4 5 6 7 7 8 8 9 10 10 11 12 15 18 23 32 44 60 88 111 123 110 87 70 58 50 44 35 30 26 19,....
0 2.0 1 2 3 4 5 5 5 6 6 7 7 8 9 10 12 14 18 23 31 49 74 106 121 107 86 69 58 49 38 32 27 20
~ 2. 5 1 1 2 2 3 3 3 4 4 4 5 5 6 7 8 9 11 13 16 22 35 62 101 118 108 88 71 59 44 35 28 21
>-< 3.0 a 0 1 1 1 2 2 2 3 3 3 3 4 5 5 6 8 9 10 14 19 34 67 103 116 105 86 70 50 39 29 21
~ ------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
~ IA IP = 0.30 * * * TC =2.0 HR * * * IA/P = 0.30&.
~01 ------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
rn c.o a 0 0 a 0 a 1 3 6 10 16 23 31 49 65 77 84 92 86 80 75 69 63 58 53 49 45 43 40 38 35 26
(D .10 a a a a 0 0 0 1 2 5 9 13 19 35 53 68 79 85 90 83 77 71 64 59 55 50 46 43 40 39 35 26
n .20 0 0 0 a a a 0 a 1 2 4 7 11 24 40 57 71 81 89 89 80 73 66 61 56 51 47 44 41 39 35 260
::l .30 0 0 0 0 a a Q a 1 1 3 6 9 20 36 53 68 78 84 88 81 74 67 61 56 52 48 44 41 39 36 26
0.-

M .40 0 0 a 0 0 a a 0 a 0 1 2 5 12 24 40 57 70 80 87 84 76 69 63 58 53 49 45 41 39 36 27p.. .50 0 0 0 0 a 0 0 0 0 0 1 2 4 10 21 36 53 67 77 87 85 77 69 63 58 54 49 46 41 39 36 27
~

.75 0 0 0 0 0 0 0 0 0 0 a 1 2 6 14 26 41 56 69 82 85 80 72 65 60 55 51 47 42 40 36 27
~ 1 .0 0 0 a a a a a 0 a a a a a 1 4 10 20 34 49 68 81 85 77 69 63 58 53 49 43 40 37 28
::l
(D

,.... 1 .5 a Q c a a a a a a a 0 a a a a 1 4 10 19 38 58 78 83 76 68 62 57 53 45 41 37 29
~ 2.0 0 0 a a 0 0 0 0 0 0 0 a 0 0 0 0 a 2 4 13 29 5S 77 82 75 68 62 57 48 43 38 3000en 2. 5 0 0 C C 0 0 0 a 0 0 0 a 0 0 a 0 a a 0 2 6 22 51 75 81 75 68 62 53 45 39 32'-'

3.0 0 0 0 0 0 a a a a 0 0 a 0 0 0 a 0 0 0 0 1 6 25 54 75 80 75 68 57 48 40 33
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-

IA/P = 0.50 * * * TC =2.0 HR * * * IA/P = 0.50
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
0.0 0 0 0 0 0 0 0 C! 0 0 0 1 2 4 8 13 18 24 29 36 41 46 46 46 46 46 46 46 46 46 46 38
.10 0 0 a 0 0 0 a a 0 0 a 1 1 3 7 12 17 22 28 3S 40 45 46 46 46 46 46 46 46 46 46 38
.20 0 0 a 0 0 0 0 C 0 0 0 0 1 2 4 8 13 18 24 31 38 44 46 46 46 46 46 46 46 46 46 39
.30 0 0 J 0 0 a 0 0 0 0 0 0 0 1 4 7 12 17 22 30 37 43 45 46 46 46 46 46 46 46 46 39

.40 n a 0 0 0 0 0 0 0 a 0 0 0 1 3 6 11 16 21 29 36 42 45 46 46 46 46 46 46 46 46 39

.50 0 0 0 0 a 0 0 a a 0 a 0 0 1 3 5 9 14 20 28 35 42 45 45 45 45 45 45 45 45 45 39

.7S 0 a 0 0 0 0 0 0 0 0 0 0 0 1 2 5 9 13 18· 26 33 41 45 45 45 45 45 45 45 45 45 39
1 .0 0 a c 0 c 0 c a a 0 0 0 0 0 0 1 3 5 9 16 24 33 42 45 45 45 45 45 45 45 45 40

1.5 0 0 a 0 0 0 0 0 0 0 0 a 0 0 0 0 1 2 4 8 15 25 36 43 45 45 45 45 45 45 45 42
2. () C 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 2 6 14 26 37 43 45 45 45 4S 45 45 43
2.5 0 Q 0 a a 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 6 15 27 37 43 45 4S 45 45 45 44
3. a 0 c 0 0 0 a 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 B 19 30 39 44 45 45 45 45 45
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-

RAlt<FALL TYPE = I * * * TC = 2.0 HR * * * SHEET 10 OF 10
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Exhibit 5-IA: Tabular hydrograph unit discharges (csm/in) for type IA rainfall distribution

TRVL --------------------------------------------------- HYDROGRAPH TIME (HOURS) ---------------------------------------------------
TIME 7.3 7.9 8.1 8.3 8.5 8.7 9.0 9.4 9.8 10.3 11.0 12.0 13.0 14.0 16.0 22.0
(HR) 7.0 7.6 8.0 8.2 8.4 8.6 8.8 9.2 9.6 10.0 10.6 11.5 12.5 13.5 15.0 18.0
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-

IA/P = 0.10 ••• TC =0.1 I'R. * * IA/P = 0.10
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-c.o 28 36 50 143 154 163 140 103 87 76 68 67 65 61 54 49 45 44 44 41 40 39 36 33 32 32 31 30 30 29 26 21
.10 27 32 43 104 130 146 157 145 117 97 83 73 69 65 59 53 48 45 45 42 40 39 37 34 33 32 32 31 30 29 27 22
.20 26 29 37 59 89 116 136 150 147 127 107 91 79 68 63 57 52 47 45 44 41 39 37 35 33 32 32 31 30 29 27 22
.30 25 28 35 53 77 103 125 142 145 133 116 99 86 71 65 59 53 48 46 44 41 39 38 35 33 32 32 31 30 29 27 22

.40

.50

.75
1.0

24 26
24 26
20 24
16 20

31 41 49
30 39 46
27 32 35
24 27 28

68
60
39
30

91 114 132 141 136 122 107 82 70 63
81 103 123 135 135 127 114 88 73 65
47 60 76 94 111 122 125 114 94 79
32 36 41 49 62 77 94 118 122 104

57 52
59 53
68 61
86 74

48
49
55
65

45 43
45 43
48 45
55 49

40 38
40 39
42 39
44 41

36 33
36 33
37 35
39 36

32
~3

33
34

32
32
32
33

31 30
31 30
32 30
32 31

29
29
30
30

27
27
27
28

22
22
22
23

1.5 0 0 0 0 0 0 0 0 1 2 5 9 15 31 47 55 57 56 53 50 46 44 43 42 41 41 40 40 40 39 39 35
2.0 0 0 0 0 0 0 0 0 0 0 0 0 1 5 15 28 42 51 55 54 51 47 44 43 42 41 41 40 40 39 39 36
2.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 6 14 26 38 50 54 52 47 44 43 42 41 40 40 40 39 36
3.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 6 13 29 43 53 51 47 44 43 42 41 40 40 39 37
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-

IA/P = 0.50 * * * TC =0.1 HR * * * IA/P = 0.50
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
0.0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 7 12 14 18 21 23 26 30 32 33 37 38 41 42 46 48 53 49
.10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 9 12 15 19 22 25 29 32 32 35 39 41 42 45 48 53 49
.20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 7 11 14 18 22 24 28 32 32 35 39 41 42 45 48 53 49
.30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 8 12 15 20 23 27 31 31 34 39 40 41 45 48 53 49

1.5 12 15 18 22 23 24 25 27 28 30 32 36 42 61 86 107 112 104 91 73 60 50 44 41 38 36 34 33 31 30 28 23
2.0 7 10 12 15 16 18 19 20 21 22 24 25 26 30 36 50 69 90 106 103 87 67 52 45 41 39 36 34 32 31 29 24
2.5 4 6 8 11 12 13 14 15 16 17 18 19 21 23 26 30 36 49 66 91 101 89 66 51 44 41 38 36 33 31 29 25
3.0 2 3 5 7 8 9 10 11 11 12 13 14 16 18 20 23 25 29 36 55 79 98 86 65 51 44 41 38 34 32 30 25
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-

IA/P = 0.30 * * * TC =0.1 HR * * * IA/P = 0.30
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
0.0 0 0 1 45 65 89 78 64 59 54 54 53 51 50 48 45 44 43 43 43 42 42 41 40 40 40 40 40 39 39 38 33
.10 0 0 0 18 36 55 78 78 69 62 57 55 53 51 50 47 44 44 43 43 42 42 41 40 40 40 40 40 39 39 38 34
.20 0 0 0 13 29 46 67 74 71 65 60 56 54 52 50 48 45 44 43 43 43 42 41 41 40 40 40 40 39 39 38 34
.30 0 0 0 10 22 38 58 69 70 67 62 58 56 52 51 48 46 44 44 43 43 42 41 41 40 40 40 40 39 39 38 34

.40

.50

.75
1.0

o
o
o
o

o
o
o
o

o
o
o
o

2
1
o
o

7
5
o
o

17 31 49 62 67 67
13 25 41 55 63 66

2 6 13 24 36 47
1 3 8 15 25 36

64 60 55
64 61 56
55 61 61
46 53 60

52 50
53 51
57 54
59 55

48 45 44
48 46 44
51 49 47
53 50 48

43 43
43 43
44 43
45 44

42 42
42 42
43 42
43 42

41 40
41 40
41 41
42 41

40 40
40 40
40 40
40 40

40
40
40
40

39
39
40
40

39
39
39
39

38
38
38
38

34
34
34
35

.40

.50

.75
1.0

o
o
o
o

o
o
o
o

o
o
o
o

o
o
o
o

o
o
o
o

o
o
o
o

o
o
o
o

o
o
o
o

o
o
o
o

o
o
o
o

o
o
o
o

o
o
o
o

o
o
o
o

o
o
o
o

o
o
o
(}

1
o
o
o

5
2
o
o

9 13 18 22 25 30
6 10 15 20 24 29
2 6 11 16 21 26
o 1 6 11 17 23

31 33
31 32
30 31
28 31

37 39 41 44 47
36 39 41 44 47
34 38 40 43 46
32 35 39 42 45

53 49
53 53
53 53
53 53

1.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 8 17 23 28 31 32 35 40 43 49 52
2.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 9 17 23 28 31 32 38 42 48 52
2.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 10 18 24 28 31 36 40 47 52
3.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 11 18 24 28 33 39 45 52
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
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Exhibit 5-IA, continued: Tabular hydrograph unit discharges (csm/in) for type IA rainfall distribution

TRVl --------------------------------------------------- HYDROGRAPH TIME (HOURS) ---------------------------------------------------
TIME 7.3 7.9 8.1 8.3 8.5 8.7 9.0 9.4 9.8 10.3 11.0 12.0 13.0 14.0 16.0 22.0
(HR) 7.0 7.6 8.0 8.2 8.4 8.6 8.8 9.2 9.6 10.0 10.6 11.5 12.5 13.5 15.0 18.0
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-

IA/P = 0.10 * * * TC =0.2 HR * * * IA/P = 0.10
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
0.0 27 34 46 124 143 153 153 127 103 87 76 68 67 63 57 51 47 45 44 42 40 39 36 33 33 32 32 31 30 29 27 21
.10 27 33 44 108 131 146 151 135 113 96 83 73 69 65 59 53 48 45 45 42 40 39 37 33 33 32 32 31 30 29 27 22
.20 26 29 38 67 95 119 137 146 139 122 105 90 79 69 63 57 52 47 45 44 41 39 37 34 33 32 32 31 30 29 27 22
.30 25 27 33 45 60 83 1C7 127 140 139 128 112 97 76 68 62 56 50 47 45 42 40 38 35 33 33 32 31 30 29 27 22

.40 24 27 32 43 54 73 0;6 117 132 137 131 118 104 81 70 63 57 52 48 45 43 40 38 36 33 33 32 32 30 29 27 22

.50 23 25 29 37 41 50 65 86 106 124 132 131 123 98 79 69 62 56 51 46 44 41 39 37 34 33 32 32 30 29 27 22

.75 20 24 27 33 36 41 50 63 80 97 112 121 123 111 93 78 68 61 55 48 45 42 39 37 34 33 32 32 30 30 27 22
1.0 16 20 24 27 29 31 33 37 43 52 65 81 96 120 120 102 85 73 64 55 49 44 41 39 36 34 33 32 31 30 28 23

'Rl 1.5 12 15 19 22 23 24 26 27 28 30 33 37 44 63 88 107 111 102 89 72 60 50 44 41 38 36 34 33 32 30 28 23......
2.0 7 10 12 16 17 18 19 20 22 23 24 25 27 30 38 52 71 91 105 101 86 66 52 45 41 39 36 34 32 31 29 240

~ 2.5 4 6 9 11 12 13 14 15 16 17 19 20 21 23 26 30 38 50 68 92 101 88 65 51 44 41 38 36 33 31 29 25..... 3.0 2 3 5 7 7 8 9 10 11 12 13 14 15 17 19 22 24 28 33 49 72 97 89 68 53 45 41 39 34 32 30 25
~ ------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
~ IA/P = 0.30 * * * TC =0.2 HR * * * IAIP = 0.30
61

------+---+---+---+---+~--+---+---+---+---+---+---+---+---+---+---+~--+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-.91 0.0 0 0 0 26 45 64 76 74 65 59 55 53 52 51 49 46 44 44 43 43 42 42 41 40 40 40 40 40 39 39 38 33
U1 .10 0 0 0 20 37 55 69 72 67 62 57 54 53 52 50 47 44 44 43 43 42 42 41 40 40 40 40 40 39 39 38 34CD
n .20 0 0 0 5 15 30 47 61 68 68 64 59 56 53 52 49 46 44 44 43 43 42 42 41 40 40 40 40 39 39 38 34
0

.30 0 0 0 4 11 23 39 54 64 66 65 61 58 54 52 50 47 45 44 43 43 42 42 41 40 40 40 40 39 39 38 34::s
0..

M .40 0 0 0 3 8 18 32 47 58 64 64 62 59 55 52 50 48 45 44 43 43 42 42 41 40 40 40 40 40 39 38 34
p.. .50 0 0 0 0 2 6 14 26 40 52 60 63 62 58 54 52 50 47 45 44 43 42 42 41 40 40 40 40 40 39 38 34

2'
.75 0 0 0 0 1 3 7 14 24 35 45 53 57 59 56 54 51 49 47 44 43 43 42 41 41 40 40 40 40 39 38 34
1.0 0 0 0 0 0 0 1 4 8 15 25 35 44 56 58 56 54 51 49 46 44 43 42 42 41 40 40 40 40 39 39 35::s

CD

...... 1.5 0 0 0 0 0 0 0 0 0 1 2 5 9 23 38 50 55 56 54 51 47 44 43 42 42 41 40 40 40 39 39 35
~ 2.0 0 0 0 0 0 0 0 0 0 0 0 1 1 6 15 27 40 49 54 54 51 47 44 43 42 41 41 40 40 40 39 36
00 2.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 6 14 25 36 49 53 51 47 44 43 42 41 41 40 40 39 36O':l

......."
3.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 2 6 13 28 42 52 51 47 44 43 42 41 40 40 39 37
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-

IA/P = 0.50 * * * TC =0.2 HR * * * IA/P = 0.50
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
0.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 10 13 16 19 23 25 29 32 33 36 39 41 42 46 48 50 49
.10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 6 10 14 17 21 24 28 31 32 35 40 41 42 45 48 50 49
.20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 7 11 15 19 23 26 31 31 34 39 40 41 45 48 50 49
.30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 4 8 12 17 21 25 30 31 33 37 39 41 44 47 50 50

.40 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 5 9 15 19 23 28 31 32 35 39 41 44 47 50 50

.50 0 0 0 0 0 0 0 0 0- 0 0 0 0 0 0 0 0 3 6 12 17 22 27 31 32 34 39 40 43 46 50 50

.75 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 4 9 14 20 25 30 31 33 37 39 42 46 50 50
1.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 4 9 16 22 27 31 32 35 38 42 45 49 50

1.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 8 17 23 28 31 32 35 40 43 49 50
2.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 9 17 23 28 31 32 38 42 48 50
2.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 9 16 22 27 30 35 40 46 50
3.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 9 17 23 27 33 38 45 50
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
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Exhibit 5-IA, continued: Tabular hydrograph unit discharges (csm/in) for type IA rainfall distribution

TRVL --------------------------------------------------- HYDRCGRAPH TIME (HOURS) ---------------------------------------------------
TIME 7.3 7.9 8.1 8.3 8.5 8.7 9.0 9.4 9.8 10.3 11 .0 12.0 13.0 14.0 16.0 22.0
(HR) 7.0 7.6 8.0 8.2 8.4 8.6 8.8 9.2 9.6 1C.0 1C.6 11 • 5 12.5 13.5 15.0 18.0
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-

IAIP = 0.1C * * * TC =0.3 HR * * * IA/P = 0.10
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
0.0 26 31 41 92 120 138 145 144 125 105 90 78 71 66 60 54 49 46 45 43 40 39 37 34 33 32 32 31 30 29 27 22
.10 26 30 39 80 106 128 139 142 131 113 98 05 76 68 62 56 51 47 45 43 41 39 37 34 33 32 32 31 30 29 27 22
.20 25 28 34 51 70 94 117 131 139 133 120 105 92 74 67 60 54 49 46 44 42 40 38 35 33 33 32 31 30 29 27 22
.30 24 26 31 40 47 62 84 106 123 133 133 124 112 87 73 65 59 53 49 45 43 40 39 36 33 33 32 32 30 29 27 22

.40 23 26 30 38 44 56 75 95 114 127 131 127 117 93 76 67 60 55 50 46 43 40 39 36 34 33 32 32 30 29 27 22

.50 21 25 28 34 37 42 51 67 86 104 119 127 127 110 S8 74 66 59 53 47 45 41 39 37 34 33 32 32 30 30 27 22

.75 19 23 26 31 33 36 42 51 64 80 96 109 119 116 102 85 73 65 58 50 46 43 40 38 35 33 33 32 31 30 28 23
1.0 15 19 23 26 27 29 31 33 37 44 53 66 80 106 116 109 93 79 69 58 51 45 41 39 37 34 33 32 31 30 28 23

t3 1 .5 11 14 17 21 22 23 24 26 27 29 31 34 38 53 75 97 109 106 96 78 64 52 45 41 39 36 34 33 32 30 28 24,.....
0 2.0 6 9 11 14 16 17 18 19 20 21 23 24 25 28 34 44 61 81 97 103 91 71 54 46 42 39 37 34 32 31 29 24
~ 2.5 4 5 8 10 11 12 13 14 15 16 17 19 20 22 25 28 34 44 58 84 99 92 70 54 46 41 39 36 33 32 29 25..... 3.0 2 3 5 7 7 8 9 10 11 12 13 14 15 17 19 22 24 28 33 49 71 96 89 68 53 45 41 39 34 32 30 258 ------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-;::a IA/P = 0.30 * * * TC =0.3 HR * * * IA/P = 0.3061
~01 ------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
W

0.0 0 0 0 13 28 45 63 69 69 65 60 55 53 53 51 48 45 44 43 43 42 42 42 40 40 40 40 40 39 39 38 34
(D .10 0 0 0 9 21 37 54 64 67 65 62 57 54 53 51 49 46 44 43 43 42 42 42 41 40 40 40 40 40 39 38 34
~ .20 0 a 0 7 17 30 46 58 64 65 63 59 56 53 52 49 46 44 44 43 42 42 42 41 40 40 40 40 40 39 38 340
::i .30 0 0 0 1 5 13 25 39 52 60 63 63 60 55 53 51 49 46 44 43 43 42 42 41 40 40 40 40 40 39 38 34
0.-

t:r:I .40 0 0 0 1 4 10 20 33 45 55 61 62 61 56 54 52 49 46 45 43 43 42 42 41 40 40 40 40 40 39 38 34
P- .50 0 0 0 1 3 7 15 27 39 50 57 60 61 57 54 52 50 47 45 44 43 42 42 41 40 40 40 40 40 39 38 34

2< .75 0 0 0 0 1 3 8 15 24 34 43 51 55 58 56 54 52 49 47 44 43 43 42 41 41 40 40 40 40 39 3B 34
1.0 0 0 0 0 0 0 0 2 4 9 16 25 34 49 56 57 55 53 50 47 44 43 42 42 41 40 40 40 40 39 39 35

::i
(D

,..... 1 .5 0 0 0 0 0 0 0 0 0 1 3 5 10 23 37 49 54 55 54 51 47 44 43 42 42 41 40 40 40 39 39 35
e.o 2.0 0 0 a 0 0 0 0 0 0 a 0 0 1 3 10 21 33 44 51 54 52 48 44 43 42 41 41 40 40 40 39 3600
~ 2.5 0 0 0 a 0 0 0 0 a 0 0 0 0 a 1 4 10 19 30 45 53 53 48 44 43 42 41 41 40 40 39 37........

3.0 0 0 0 a 0 0 0 0 0 0 0 a 0 a 0 0 1 4 9 23 37 50 52 47 44 43 42 41 40 40 39 37
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-

IA/P = 0.50 * * * TC=0.3 HR * * * IAIP = 0.50
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
0.0 0 a 0 0 0 0 a 0 0 0 0 0 0 0 3 7 11 14 18 22 24 28 32 32 35 40 41 42 45 48 48 48
.10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 4 8 12 15 20 23 27 31 31 34 39 40 41 45 48 48 48
.20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 5 9 13 18 21 25 30 31 33 37 39 41 44 47 48 48
.30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 4 8 12 17 21 25 30 31 33 37 39 41 44 47 48 48

.40 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 5 9 14 19 23 28 31 32 35 39 41 44 47 48 48

.50 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 4 10 15 21 26 30 31 33 38 40 43 46 48 48

.75 0 0 0 0 0 a 0 0 0 0 0 0 0 0 a 0 0 1 3 7 13 19 24 29 31 33 36 39 42 46 48 48
1.0 0 0 0 0 0 0 0 0 a 0 0 0 0 0 0 0 0 0 4 ·9 16 22 27 31 32 35 38 42 45 48 48

1 • 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 8 16 23 27 31 32 35 40 43 48 48
2.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 8 16 22 27 30 32 38 42 47 48
2.5 0 0 0 0 0 0 0 0 a 0 0 0 0 0 0 0 0 0 0 0 0 0 2 9 16 22 27 30 35 40 46 48
3.0 a 0 0 0 0 0 0 0 0 0 0 0 0 0 0 a 0 0 0 0 0 0 0 3 9 17 23 27 33 38 45 48
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
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Exhibit 5-IA, continued: Tabular hydrograph unit discharges (csm/in) for type IA rainfall distribution

TRVL --------------------------------------------------- HYDRCGRAPH TIME (HOURS) ---------------------------------------------------
TIME 7.3 7.9 8.1 8.3 8.5 8.7 9.0 9.4 9.8 10.3 11.0 12.0 13.0 14.0 16.0 22.0
(HR) 7.0 7.6 8.0 8.2 8.4 8.6 8.8 9.2 9.6 10.0 10.6 11.5 12.5 13.5 15.0 18.0
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-

IA/F = 0.10 * * * TC =0.4 HR * * * IA/P = 0.10
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
c.o 26 29 37 67 93 117 134 137 136 121 105 91 81 70 64 58 52 48 46 44 41 40 37 34 33 33 32 31 30 29 27 22
.10 25 29 36 60 82 1C5 124 133 135 126 112 98 87 73 66 59 53 49 46 44 41 40 38 34 33 33 32 31 30 29 27 22
.20 24 27 32 43 55 73 94 114 127 132 128 117 104 83 71 64 58 52 48 45 43 40 38 35 33 33 32 32 30 29 27 22
.30 24 26 31 41 50 65 85 104 119 128 128 121 110 68 74 66 59 54 49 46 43 40 39 35 34 33 32 32 30 29 27 22

.40 22 25 28 35 39 46 59 76 95 111 122 126 122 104 85 72 64 58 52 47 44 41 39 37 34 33 32 32 30 29 27 22

.50 20 23 26 31 34 37 43 54 69 86 103 116 123 117 ~8 82 71 63 56 49 46 42 40 38 34 33 33 32 30 30 27 22

.75 16 20 24 27 29 31 33 37 43 53 65 80 94 116 116 101 86 74 65 56 49 44 41 39 36 34 33 32 31 30 28 23
1.0 14 18 22 25 26 27 29 31 34 38 45 54 C7 93 111 113 101 87 75 62 53 47 42 40 37 34 33 33 31 30 28 23

,-,.
I:,;) 1 .5 10 13 16 20 21 22 23 24 26 27 29 31 34 45 64 86 102 107 101 84 69 55 46 42 39 37 34 33 32 30 28 24I-'
0 2.0 6 8 11 13 14 16 17 13 19 20 21 23 24 27 31 39 52 71 88 102 96 76 57 47 42 40 37 35 33 31 29 24
~ 2.5 3 5 7 9 10 11 12 13 14 15 16 17 18 21 23 26 31 38 51 75 94 98 74 57 47 42 39 37 33 32 30 25..... 3.0 1 2 4 6 7 7 8 9 10 11 12 13 14 16 18 20 23 26 30 43 64 89 95 72 56 47 42 39 34 33 30 25
~ ------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
~ IA/F = 0.30 * * * TC =0.4 HR * * * IA/P = 0.30&.
~C1 ------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-

0.0 0 0 0 6 15 29 46 60 65 65 63 59 56 53 52 49 47 44 44 43 42 42 42 41 40 40 40 40 40 39 38 34
UJ. .10 0 0 a 4 12 23 38 53 61 63 63 60 57 54 53 50 47 45 44 43 42 42 42 41 40 40 40 40 40 39 38 34ttl
~ .20 0 a 0 3 9 19 32 46 56 61 62 61 59 55 53 51 48 45 44 43 43 42 42 41 40 40 40 40 40 39 38 340::s .30 0 0 a 2 7 15 26 39 50 57 61 61 59 56 53 51 49 46 44 44 43 42 42 41 40 40 40 40 40 39 38 34
0..

tr:l .40 0 0 0 0 2 5 11 21 33 44 53 58 60 58 55 53 51 48 45 44 43 42 42 41 40 40 40 40 40 39 38 34
P- .50 0 0 0 0 1 4 9 17 28 39 48 55 59 59 56 53 51 49 46 44 43 42 42 41 40 40 40 40 40 39 38 34
<:.., .75 0 0 0 0 0 2 4 9 16 25 34 43 49 57 57 55 53 50 48 45 44 43 42 41 41 40 40 40 40 39 39 35
~ 1.0 a 0 0 0 0 0 1 2 5 10 17 25 34 48 55 56 55 53 50 47 45 43 42 42 41 40 40 40 40 39 39 35::s
ttl
I-' 1 .5 0 0 0 0 0 0 0 a 0 a 1 3 6 16 30 43 51 55 55 52 49 45 43 42 42 41 40 40 40 40 39 36
~ 2.0 0 0 0 a 0 0 a 0 0 0 0 0 0 2 6 15 27 39 47 53 53 49 45 43 42 42 41 40 40 40 39 3600
0') 2.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 2 7 14 25 40 50 52 49 45 43 42 41 41 40 40 39 37
'-'

3.0 C a c a a 0 0 0 a a a a a a a 0 1 3 7 18 32 47 52 48 45 43 42 41 40 40 39 37
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+--~+---+---+---+---+---+---+---+---+---+---+---+---+---+-

IA/F = 0.50 * * * TC =0.4 HR * * * IA/P = 0.50
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
c.o 0 0 0 a 0 0 a 0 a a a 0 0 a 1 5 9 13 16 20 23 27 31 32 34 39 40 42 45 47 47 47
.10 0 0 a 0 0 0 a 0 0 0 0 0 a a a 2 6 10 13 18 22 26 30 31 33 38 39 41 45 47 47 47
.20 0 0 0 0 0 0 a 0 0 0 0 0 0 0 a 1 3 7 11 16 20 24 29 31 33 36 39 41 44 47 47 47
.30 0 0 0 0 0 0 a 0 0 0 a 0 0 a c a 1 4 8 13 18 23 28 31 32 35 39 41 43 47 47 47

.40 0 0 0 a 0 o· 0 0 0 a a 0 0 0 0 0 0 2 5 11 16 21 26 30 32 34 38 40 43 46 47 47

.50 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 a 1 3 8 13 19 25 29 31 33 37 39 42 46 47 47

.75 0 0 0 0 0 0 0 0 a 0 a 0 0 a a 0 0 0 2 6 11 17 23 28 31 32 35 39 42 45 47 47
1 .0 0 0 0 0 0 0 0 0 a 0 0 0 0 0 a a a 0 0 2 6 12 20 25 29 31 33 37 41 44 47 47

1.5 0 0 0 0 0 0 0 0 0 0 0 a 0 0 a a a a 0 a 1 5 13 20 26 30 31 34 40 43 47 47
2.0 0 0 0 0 0 0 0 0 a 0 0 0 0 0 a a 0 a 0 a 0 1 6 14 21 26 30 32 37 41 47 47
2.5 a a a 0 c 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 a 2 7 15 21 26 30 34 40 46 47
3.0 0 a a 0 0 0 0 0 0 0 0 0 0 a 0 0 0 0 0 0 0 0 0 2 8 15 22 27 3Z 38 45 47
------+---~---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
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Exhibit 5-IA, continued: Tabular hydrograph unit discharges (csm/in) for type IA rainfall distribution

TRVL --------------------------------------------------- HYDROGRAPH TIME (HOUKS) ---------------------------------------------------
TIME 7.3 7.9 8.1 8.3 8.5 8.7 9.0 9.4 9.8 10.3 11.0 12.0 13.0 14.0 16.0 22.0
(HR) 7.0 7.6 8.0 S.2 8.4 8.6 8.8 9.2 9.6 10.0 10.6 11.5 12.5 13.5 15.0 18.0
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-

IA/P = 0.10 * * * TC =0.5 HR * * * IA/P = 0.10
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
0.0 25 28 34 53 72 94 115 129 130 129 117 104 92 76 68 61 55 50 47 44 42 40 38 34 33 33 32 31 30 29 27 22
.10 24 27 33 49 64 84 105 121 127 128 121 109 98 80 70 63 57 51 48 45 42 40 38 34 33 33 32 32 30 29 27 22
.20 23 26 30 39 46 58 75 95 112 122 126 123 114 93 78 69 61 55 50 46 44 41 39 36 34 33 32 32 30 29 27 22
.30 21 24 27 34 37 43 53 68 86 103 116 123 123 108 S9 76 67 60 54 48 45 42 39 37 34 33 33 32 30 30 27 22

.40

.50

.75
1.0

20 24 27
18 22 25
15 19 23
13 16 20

32 35
29 31
26 27
24 25

40
34
29
26

49
38
31
27

61
45
34
29

78 95 109 118 121 111 93 79 69 62
56 70 87 101 113 118 1C6 89 77 67
38 45 54 67 SO 104 112 106 93 80
31 34 39 46 56 80 102 110 105 93

55 49 45 42 40
60 52 47 43 40
70 59 51 46 41
81 66 56 48 43

37
38
39
40

34
35
36
38

33 33
33 33
34 33
35 33

32
32
33
33

30
31
31
31

30 27
30 28
30 28
30 28

22
23
23
23

1.5 9 12 15 18 20 21 22 23 24 26 27 29 31 39 55 75 94 104 1C3 89 74 58 48 43 40 37 35 33 32 31 29 24
2.0 5 7 10 12 13 14 15 17 18 19 20 21 23 25 29 35 45 62 79 100 100 81 61 49 43 40 38 35 33 31 29 25
2.5 3 4 6 8 9 10 11 12 13 14 15 16 17 20 22 25 28 34 45 67 88 96 79 60 49 43 40 37 33 32 30 25
3.0 1 2 3 5 6 7 7 8 9 10 11 12 13 15 17 19 21 24 28 38 56 83 93 77 59 48 43 40 35 33 30 26
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-

IA/P = 0.30 * * * TC =0.5 HR * * * IA/P = 0.30
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
0.0 a a a 2 8 18 31 46 57 61 61 61 58 54 53 51 48 45 44 44 43 42 42 41 40 40 40 40 40 39 38 34
.10 0 0 0 2 6 14 25 39 51 58 60 61 59 55 53 51 49 46 44 44 43 42 42 41 40 40 40 40 40 39 38 34
.20 0 0 0 0 1 4 11 21 33 45 54 58 60 58 55 53 51 48 46 44 43 42 42 41 40 40 40 40 40 39 38 34
.30 0 0 0 0 1 3 8 16 27 39 49 55 59 59 55 53 51 49 46 44 43 42 42 41 40 40 40 40 40 39 39 34

.40 0 0 0 a 1 2 6 13 23 34 44 51 56 58 56 54 52 49 47 44 43 42 42 41 40 40 40 40 40 39 39 34

.50 0 0 0 0 0 0 2 5 10 18 29 39 47 56 57 55 53 51 49 45 44 43 42 41 41 40 40 40 40 39 39 35

.75 0 0 0 0 0 0 1 2 5 10 17 25 34 48 54 56 55 53 50 47 45 43 42 42 41 40 40 40 40 39 39 35
1.0 0 0 0 0 0 0 0 a a 1 3 6 11 26 41 51 55 55 54 50 47 44 43 42 41 41 40 40 40 40 39 35

1.5 0 a a 0 a 0 a 0 0 0 0 0 1 4 11 23 36 47 52 54 52 48 44 43 42 41 40 40 40 40 39 36
2.0 a a a a 0 0 0 0 0 0 0 0 0 a 2 7 16 27 38 49 53 51 47 44 42 42 41 40 40 40 39 36
2.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 3 7 15 30 43 52 50 46 44 42 42 41 40 40 39 37
3.0 a a 0 0 0 0 0 0 a 0 0 0 0 0 0 0 0 1 3 10 23 40 51 50 46 44 42 42 40 40 39 37
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-

IAIP = 0.50 * * * TC =0.5 HR * * * IA/P = 0.50
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
0.0 0 0 0 0 a 0 0 0 0 0 0 0 0 0 1 3 7 11 14 19 22 26 30 31 34 38 40 41 45 46 46 46
.10 0 0 a 0 a 0 0 0 0 0 a 0 0 0 a 1 4 8 12 17 21 25 29 31 33 37 39 41 44 46 46 46
.20 0 0 a a a a 0 0 0 a a 0 0 a a a 2 5 9 14 19 23 28 31 32 35 39 41 43 46 46 46
.30 a 0 0 0 0 a 0 0 0 0 0 0 0 0 0 0 1 3 6 12 17 22 27 31 32 34 38 40 43 46 46 46

.40 0 0 a 0 0 0 0 0 0 a a 0 a 0 0 a 0 2 5 11 16 21 26 30 32 34 38 40 43 46 46 46

.50 0 0 0 0 a 0 0 0 0 0 0 0 0 0 a 0 0 1 3 8 13 19 25 29 31 33 37 39 42 46 46 46

.75 a , a a a a 0 0 0 0 a a 0 a a a a 0 0 2 6 11 17 23 28 31 32 35 39 42 45 46 46
1. a a 0 a 0 a a a a a a a 0 a a a 0 a 0 a 1 4 11 18 24 29 31 33 36 41 44 46 46

1.5 a a a 0 a a a a 0 a 0 0 0 0 0 0 0 0 0 0 1 4 11 19 24 29 31 33 39 42 46 46
2.0 a 0 a 0 0 0 0 0 0 0 a 0 0 0 a a 0 0 0 0 0 1 5 12 19 25 29 31 37 41 46 46
2.5 a 0 0 0 0 0 0 0 0 0 0 0 0 0 a a 0 0 0 0 0 0 1 6 13 20 25 29 34 39 45 46
3.0 0 0 a 0 a a 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 7 14 20 26 32 37 44 46
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
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Exhibit 5-IA, continued: Tabular hydrograph unit discharges (csm/in) for type IA rainfall distribution

TRVL --------------------------------------------------- HYOROGRAPH TIME (HOURS) ---------------------------------------------------
TIME 7.3 7.9 8.1 8.3 8.5 8.7 9.0 9.4 9.8 10.3 11.0 12.0 13.0 14.0 16.0 22.0
(HR) 7.0 7.6 8.0 8.2 8.4 8.6 8.8 9.2 9.6 1C.0 10.6 11.5 12.5 13.5 15.0 18.0
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-

IA/P = 0.10 * * * TO =0.75 HR * • • IA/P = 0.10
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
0.0 22 25 29 38 45 56 71 87 103 114 117 117 111 95 81 72 65 58 53 48 45 41 39 36 33 33 33 32 30 29 27 22
.10 21 25 28 36 42 51 ~4 79 95 108 114 116 113 99 85 74 66 60 54 48 45 42 39 37 34 33 33 32 30 30 27 22
.20 19 23 26 3-2 35 39 47 58 72 87 101 11 0 114 109 95 82 72 65 58 51 47 43 40 38 34 33 33 32 31 30 27 23
.30 19 22 26 31 33 37 44 54 66 80 94 104 112 110 98 85 75 67 60 52 47 43 40 38 34 33 33 32 31 30 28 23

.40 17 21 24 28 30 32 36 41 49 61 74 87 99 111 106 94 82 73 65 56 49 45 41 39 35 33 33 33 31 30 28 23

.50 16 20 23 27 29 31 34 39 46 56 68 81 93 109 1C7 97 85 75 67 57 50 45 41 39 36 33 33 33 31 30 28 23

.75 15 18 22 25 27 28 31 34 38 45 54 ~4 75 95 104 102 93 83 74 62 54 47 42 40 37 34 33 33 31 30 28 23
1.0 12 15 18 22 23 24 25 27 29 31 34 39 46 65 85 100 103 98 88 74 62 52 45 41 39 35 33 33 32 30 28 23

'@ 1_5 7 10 12 15 t1 18 19 20 21 22 24 25 26 31 39 53 71 87 99 99 85 68 53 46 41 39 36 34 33 31 29 24.....
0 2.0 4 6 8 11 12 13 14 15 16 17 18 19 21 23 26 31 39 51 67 88 95 86 67 53 45 41 38 36 33 32 29 25
~ 2.5 2 3 5 7 8 9 10 11 11 12 13 14 16 18 20 23 26 30 38 56 77 93 84 66 52 45 41 38 34 33 30 25
...... 3.0 0 1 2 4 4 5 6 6 7 8 8 9 10 12 14 16 18 21 24 30 42 67 90 84 68 54 46 42 36 33 30 26
~ ------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
~ IA/P = 0.30 * * * TO =0.75 HR * * * IA/P = 0.30
6. ------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-~01

0.0 0 0 0 0 2 4 10 19 29 39 48 53 56 56 54 53 51 49 46 44 44 42 42 40 40 40 40 40 40 39 39 34
rn .10 0 0 0 0 1 3 8 15 24 34 43 50 54 56 54 53 52 49 47 45 44 42 42 41 40 40 40 40 40 39 39 34CD
n .20 0 0 0 0 0 1 2 6 12 20 30 39 46 54 55 54 53 51 49 46 44 43 42 41 40 40 40 40 40 39 39 35
0
~ .30 0 0 0 0 0 1 2 5 10 17 25 34 42 52 55 54 53 51 49 46 44 43 42 42 40 40 40 40 40 39 39 35
0-
trj .40 0 0 0 0 0 0 1 4 8 14 21 30 38 50 55 55 53 52 50 47 45 43 42 42 40 40 40 40 40 39 39 35
P- .50 0 0 0 0 0 0 1 3 6 11 18 26 34 47 53 54 54 52 50 47 45 43 42 42 40 40 40 40 40 39 39 35

<:..< .75 0 0 0 0 0 0 0 1 3 6 10 16 23 37 47 52 53 53 52 49 46 44 42 42 41 40 40 40 40 40 39 35
~ 1.0 0 0 0 0 0 0 0 0 0 1 2 4 7 17 30 42 50 53 53 51 49 45 43 42 41 40 40 40 40 40 39 36
~
CD
..... 1.5 0 0 0 0 0 0 0 0 0 0 0 0 1 4 11 21 33 43 49 52 51 48 45 43 42 41 40 40 40 40 39 36
~ 2.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 . 4 11 20 30 43 50 51 48 45 43 42 41 40 40 40 39 37
00 2.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 5 10 23 36 48 51 47 44 43 42 41 40 40 39 37Ol
'-' 3.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 7 17 34 48 50 47 44 43 42 40 40 39 38

------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
IA/P :: 0.50 • • • TO =0.75 HR * • • IA/P = 0.50

------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
0.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 3 6 10 15 19 23 28 31 32 36 39 41 44 44 44 44
.10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 4 7 12 17 22 27 30 32 34 38 40 43 44 44 44
.20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 2 5 10 15 20 25 30 31 33 37 39 43 44 44 44
.30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 3 7 12 18 24 29 31 33 36 39 42 44 44 44

.40 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 5 10 16 22 27 30 32 35 38 42 44 44 44

.50 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 3 7 14 21 26 30 31 34 38 41 44 44 44

.75 0 0 0 0 0 0 0 0 0 6 0 0 0 0 0 0 0 0 0 2 5 11 19 24 29 31 33 36 41 44 44 44
1.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 3 8 16 22 27 30 32 35 40 43 44 44

1.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 9 16 23 27 30 32 38 42 44 44
2.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 10 17 23 28 30 36 40 44 44
2.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 4 11 18 23 28 33 39 44 44
3.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 4 10 17 23 30 36 43 44
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
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Exhibit 5-IA, continued: Tabular hydrograph unit discharges (csm/in) for type IA rainfall distribution

TRVL --------------------------------------------------- HYDROGRAPH TIME (HOURS) ---------------------------------------------------
TIME 7.3 7.9 8.1 8.3 8.5 8.7 9.0 9.4 9.8 10.3 11.0 12.0 13.0 14.0 16.0 22.0
(Hln 7.0 7.6 8.0 8.2 8.4 8.6 8.8 9.2 9.6 1C.0 10.6 11. 5 12.5 13.5 15.0 18.0
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-

IA I P = 0.10 * * • TC =1.0 HR • * • IA/P = 0.10
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
Q.O 19 23 26 33 37 43 52 63 76 88 97 104 108 102 91 81 72 65 59 52 48 43 40 38 34 33 33 32 31 30 28 23
.10 19 22 26 32 35 41 48 58 70 82 92 100 105 103 94 83 75 67 61 53 48 44 40 38 35 33 33 32 31 30 28 23
.20 17 21 24 28 30 34 38 45 54 65 76 87 96 104 100 91 81 73 66 57 51 45 41 39 36 33 33 33 31 30 28 23
.30 16 20 23 27 29 32 36 42 50 60 71 81 91 103 101 93 84 75 67 58 52 46 42 39 36 34 33 33 31 30 28 23

.40 15 18 22 25 27 29 31 35 40 46 55 65 76 94 102 99 91 81 73 63 55 48 43 40 37 34 33 33 31 30 28 23

.50 14 18 21 25 26 28 30 33 37 43 51 61 71 90 101 101 93 84 75 64 56 49 43 40 37 34 33 33 31 30 28 23

.75 13 16 19 23 24 25 27 29 32 37 42 49 58 76 91 98 96 89 81 70 60 51 45 41 38 35 34 33 32 30 28 23
1. a 10 13 16 19 20 22 23 24 26 27 30 33 37 50 67 83 94 97 93 81 70 58 48 43 40 37 34 33 32 31 29 24

----t-:l 1.5 6 8 10 13 14 15 16 18 19 20 21 22 24 27 33 42 56 71 84 93 89 75 59 49 44 40 37 35 33 31 29 24.....
0 2.0 3 5 7 9 10 11 12 13 14 15 16 17 18 21 23 27 32 41 53 74 88 91 74 59 49 43 40 37 34 32 30 25
~ 2.5 1 2 4 6 7 7 8 9 10 11 11 12 13 16 18 20 23 26 32 45 64 84 89 72 58 48 43 40 34 33 30 26

"'""" 3.0 0 1 2 3 3 4 4 5 6 6 7 8 9 10 12 14 16 18 21 26 35 55 a1 87 73 59 50 44 37 34 31 26
~ ------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
~ !AlP = 0.30 * * * TC =1.0 I'IR * *. * IA/P = 0.30
&. ------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-_01

C.O 0 0 a a 1 2 5 10 16 23 31 38 44 51 53 52 52 50 48 46 44 43 42 41 40 40 40 40 40 40 39 35
U1 .10 0 a a a 0 1 2 4 8 13 20 27 35 46 51 53 52 51 50 47 45 44 42 42 40 40 40 40 40 40 39 35C'D
n .20 a a 0 0 0 0 1 3 6 11 17 24 31 43 50 52 52 51 50 47 45 44 42 42 40 40 40 40 40 40 39 350::s .30 0 0 0 0 0 0 1 2 5 9 14 21 28 40 48 52 52 52 50 48 46 44 43 42 40 40 40 40 40 40 39 35
0..

t;rj .40 0 0 0 0 0 0 0 1 2 4 7 12 18 31 42 49 52 52 51 49 47 45 43 42 41 40 40 40 40 40 39 35
p.- .50 0 0 0 0 a a 0 1 1 3 6 10 15 28 39 47 51 52 51 49 47 45 43 42 41 40 40 40 40 40 39 35

2'
.75 0 0 0 a 0 0 0 0 1 1 3 6 9 19 31 41 47 50 51 50 48 46 43 42 41 40 40 40 40 40 39 36
1.0 0 0 0 0 0 a 0 a a a 0 1 2 6 14 25 36 44 49 51 50 47 45 43 42 41 40 40 40 40 39 36

::s
C'D

42 40 37..... 1.5 0 0 0 0 a 0 0 0 a a 0 a 0 1 2 6 13 23 33 44 49 50 47 44 43 41 40 40 39
e.o 2.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 2 6 13 25 38 48 50 47 44 43 42 41 40 40 39 37
00 2.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 a 0 1 3 9 19 36 48 49 47 44 43 42 40 40 39 38O':l
'-" 3.0 a 0 0 0 0 a a a a a a 0 a 0 0 0 a a a 2 6 18 37 47 49 46 44 43 41 40 40 38

------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
IA/P = 0.50 * * • TC =1.0 HR * * • IA/P = 0.50

------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
0.0 a a 0 a a 0 a a 0 a a a a a 0 0 2 4 7 11 16 21 26 30 32 34 38 40 43 43 43 43
.10 0 0 0 0 a a a a a a 0 a 0 0 0 0 1 2 5 9 14 19 25 29 31 33 37 39 42 43 43 43
.20 a 0 0 0 0 0 0 a 0 a a a a 0 a a a 1 3 7 11 17 23 28 30 32 36 39 42 43 43 43
.30 0 0 a a 0 a 0 a a a 0 a a 0 a 0 0 a 1 5 9 15 21 27 30 32 35 38 41 43 43 43

.40 a a 0 a a a a 0 a a a a a a a a a a 1 3 7 13 20 25 29 31 34 37 41 43 43 43

.50 a 0 a a 0 a 0 0 a 0 a a a 0 a 0 a a a 2 5 11 18 24 28 31 33 36 41 43 43 43

.75 a 0 a 0 0 0 a a 0 a a 0 a a 0 a 0 a 0 1 3 8 16 22 27 30 32 35 40 43 43 43
1 .0 0 0 a a a a 0 a 0 a 0 0 a e a a 0 a a a 2 6 13 20 25 29 31 34 39 42 43 43

, .5 a 0 0 0 0 a 0 a a a 0 a a 0 a 0 0 a a a a 2 7 14 20 25 29 31 37 41 43 43
2.0 a 0 0 a a 0 a a 0 a a a 0 a 0 a a a a 0 a a 2 7 14 20 26 29 34 39 43 43
2.5 0 a a a a a a a a a 0 0 0 0 a a a a a 0 a 0 a 3 8 15 21 26 32 37 43 43
3.0 0 a a a a 0 0 a a 0 0 a a 0 0 0 a a a a 0 0 a 0 3 8 14 20 29 34 42 43
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
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Exhibit 5-IA, continued: Tabular hydrograph unit discharges (csm/in) for type IA rainfall distribution

TRVL --------------------------------------------------- HYDRCGRAPH TIME (HOURS) ---------------------------------------------------
TIME 7.3 7.9 8.1 8.3 8.5 8.7 9.0 9.4 9.8 10.3 11.0 12.0 13.0 14.0 16.0 22.0
(HR) 7.0 7.6 8.0 8.2 8.4 8.6 8.8 9.2 9.6 10.0 10.6 11.5 12.5 13.5 15.0 18.0
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-

IA/P = 0.10 * * * TC =1.25 HR * * * IA/P .. 0.10
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
0.0 17 21 24 29 33 37 43 52 61 71 81 89 95 100 94 86 78 71 64 57 51 46 42 39 35 34 33 33 31 30 28 23
.10 16 19 23 27 29 31 35 41 48 57 66 76 85 96 99 92 84 76 69 60 54 47 43 40 36 34 34 33 31 30 28 23
.20 15 19 22 26 28 30 33 38 45 53 62 71 eo 93 97 93 86 78 71 62 55 48 43 40 37 34 34 33 31 30 28 23
.30 14 17 20 24 25 27 29 32 36 42 49 58 67 84 95 96 91 84 76 66 58 50 44 41 38 35 34 33 31 30 28 23

.40 13 16 20 23 25 26 28 31 34 39 46 54 62 80 92 96 93 86 78 68 59 51 45 41 38 35 34 33 31 30 28 23

.50 12 15 18 21 23 24 25 27 29 33 37 43 50 67 83 93 95 91 84 73 63 54 46 42 39 36 34 33 32 30 28 23

.75 10 13 16 20 21 22 23 25 27 29 32 36 42 55 71 84 93 93 88 78 68 57 49 43 40 37 34 34 32 31 28 24
1.0 8 10 13 16 17 19 20 21 22 23 25 27 29 37 49 63 78 88 92 88 78 65 53 46 42 39 36 34 33 31 29 24

'Rl 1 • 5 5 7 9 12 13 14 15 16 17 18 19 20 22 25 29 36 47 60 73 87 89 79 64 53 46 42 38 36 33 32 29 25..... 2.0 2 4 6 8 9 10 10 11 12 13 14 15 16 19 21 24 29 36 45 64 80 87 77 63 52 46 41 38 34 32 30 250

~ 2.5 1 2 3 4 5 6 6 7 8 8 9 10 11 13 15 17 19 22 26 35 49 72 85 78 65 53 46 42 36 33 30 26
...... 3.0 0 1 1 2 3 3 4 4 5 5 6 7 7 9 11 12 14 17 19 23 31 47 73 84 76 63 53 46 38 34 31 26
~ ------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
=:tl IAIP = 0.30 * * * TC =1.25 HR * * * IA/P = 0.30
&« ------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
~01 0.0 a 0 0 0 a 1 3 6 10 15 22 28 34 43 48 51 51 51 49 47 45 44 43 42 40 40 40 40 40 40 39 35
rn .10 0 0 a a a 0 1 2 5 8 13 19 25 36 45 49 51 50 50 48 46 44 43 42 40 40 40 40 40 40 39 35(!)

.20 a a 0 0 a 0 1 2 4 7 11 16 22 34 43 48 50 50 50 48 46 44 43 42 41 40 40 40 40 40 39 35n
0 .30 0 0 0 0 0 0 1 1 3 5 9 14 19 31 40 46 49 50 50 48 46 45 43 42 41 40 40 40 40 40 39 35::s
0.-

M .40 0 0 0 0 a 0 0 1 2 4 8 12 17 28 38 45 49 50 50 49 47 45 43 42 41 40 40 40 40 40 39 35
?-' .50 0 0 0 0 0 0 0 1 2 4 6 10 14 25 36 43 48 50 50 49 47 45 43 42 41 40 40 40 40 40 39 35

~
.75 0 a 0 0 0 0 0 0 0 1 2 3 6 13 23 33 41 46 49 50 48 46 44 43 42 40 40 40 40 40 39 36
.1.0 0 0 0 0 0 0 0 0 0 0 0 1 2 6 14 23 32 40 46 49 49 47 45 43 42 41 40 40 40 40 39 36

::s
(!)

1.5 0 0 0 0 0 0 0 0 0 a 0 0 0 1 2 6 13 21 30 41 47 49 47 45 43 42 41 40 40 40 39 37.....
2.0 0 0 0 0 0 0 0 0 0 0 0 .0 a 0 a 1 3 6 12 23 35 45 48 47 45 43 42 41 40 40 40 37~

00 2.5 0 a 0 a 0 0 0 a 0 0 0 0 0 0 0 0 0 1 3 8 18 33 45 48 46 44 43 42 40 40 40 38en
'-' 3.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 6 17 34 45 48 46 44 43 41 40 40 38

------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
IAIP = 0.50 * * • TC =1. 25 HR * * * IA/P = 0.50

------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
c.o 0 0 0 0 0 0 0 0 0 0 0 0 a 0 0 0 1 3 5 9 14 19 24 28 31 33 37 39 42 42 42 42
.10 0 0 0 0 0 0 0 0 0 0 0 0 a 0 0 a 0 1 3 7 11 17 23 27 30 32 36 38 42 42 42 42
.20 0 0 0 0 0 a 0 0 0 0 0 a a 0 a a a 1 2 5 9 15 21 26 29 32 35 38 41 42 42 42
.30 a a 0 0 a a a 0 a a a a a a 0 a a a 1 3 7 13 19 25 29 31 34 37 41 42 42 42

.40 0 0 0 a a 0 0 0 a 0 0 0 0 0 0 0 a 0 0 2 5 11 17 23 28 30 33 36 40 42 42 42

.50 a 0 a 0 0 a a a a a a a 0 0 a a a a a 1 3 8 15 22 26 30 32 35 40 42 42 42

.75 0 a 0 a a 0 a 0 a a a 0 a 0 a a 0 0 0 1 2 7 13 20 25 29 31 34 39 42 42 42
1.0 0 a 0 0 0 0 0 0 0 a 0 a a 0 0 0 0 0 0 0 1 4 11 17 23 27 30 33 38 42 42 42

1.5 a 0 0 a 0 0 0 a a 0 0 a 0 0 0 a a 0 0 a 0 1 5 11 18 23 28 30 36 40 42 42
2.0 a a a a a a 0 a a a a a 0 0 0 0 a 0 0 0 0 0 1 6 12 18 24 28 33 39 42 42
2.5 a 0 a a a a a a o. a a a a a a a a 0 a 0 a a a 2 6 13 19 24 31 37 42 42
3.0 a a a a a a a a a 0 a a a a a a 0 a 0 0 a a a 0 2 6 12 18 28 33 42 42
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
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Exhibit 5-IA, continued: Tabular hydrograph unit discharges (csm/in) for type IA rainfall distribution

TRVL --------------------------------------------------- HYDRO GRAPH TIME (HOURS) ---------------------------------------------------
TIME 7.3 7.9 8.1 8.3 8.5 8.7 9.0 9.4 9.8 10.3 11.0 12.0 13.0 14.0 16.0 22.0
(HR) 7.0 7.6 8.0 8.2 8.4 8.6 8.8 9.2 9.6 10.0 1C.6 11.5 12.5 13.5 15.0 18.0
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-

IA/P = 0.10 * * * TC =1.5 HR * * * IA/P = 0.10
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
0.0 15 19 22 27 29 32 37 42 49 57 65 73 80 89 94 89 83 76 70 62 55 49 44 40 37 35 34 33 31 30 28 23
.10 14 17 20 24 26 28 31 35 40 46 53 61 69 82 90 92 87 81 74 65 58 51 45 41 38 35 34 33 31 30 28 23
.20 13 16 20 23 25 27 29 33 37 43 50 57 65 79 88 91 88 82 76 67 59 52 46 42 38 35 34 33 32 30 28 23
.30 12 15 18 22 23 24 26 28 31 35 41 47 54 69 81 89 90 86 81 71 63 54 47 43 39 36 34 34 32 30 28 24

.40

.50

.75
1.0

11 14
10 13

9 11
7 9

18 21 22
16 19 20
14 18 19
11 14 15

24 25
22 23
20 21
16 18

27
24
22
19

30
26
24
20

34
29
26
21

38
32
28
22

44
36
31
24

51
41
35
26

65
54
46
32

78
69
58
40

87
81
71
52

90
88
82
65

87
89
88
76

82
86
88
84

73
77
81
87

64
68
73
81

55
58
62
70

48
50
52
58

43 40
44 41
46 42
49 44

36
37
38
40

34
35
35
37

34
34
34
35

32
32
32
33

30
31
31
31

28
29
29
29

24
24
24
24

1.5 4 6 8 10 11 12 13 14 15 16 17 18 19 22 26 31 39 50 62 77 85 81 69 57 49 44 40 37 34 32 30 25
2.0 2 3 5 7 7 8 9 10 11 12 12 13 14 17 19 22 25 31 38 53 69 83 80 68 56 48 43 40 35 33 30 25
2.5 1 1 2 3 4 5 5 6 6 7 8 9 9 11 13 15 17 20 23 30 41 61 82 82 69 58 49 44 37 34 31 26
3.0 0 0 1 2 2 2 3 3 4 4 5 5 6 8 9 11 13 15 17 21 27 40 63 80 78 68 57 49 40 35 31 27
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+--~+---+---+---+---+---+---+---+---+---+-

IA/P = 0.30 * * * TC "1.5 HR * * * IA/P = 0.30
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
0.0 0 0 0 0 0 1 2 4 6 10 14 19 24 34 41 46 48 49 48 47 46 44 43 42 41 40 40 40 40 40 39 35
.10 0 0 0 0 0 0 1 1 3 5 8 12 17 27 36 42 46 48 49 48 46 45 43 42 41 40 40 40 40 40 39 36
.20 0 0 0 0 0 0 0 1 2 4 7 10 15 24 33 41 45 48 49 48 47 45 43 43 41 40 40 40 40 40 39 36
.30 0 0 0 0 0 0 a 1 2 3 6 9 13 22 31 39 44 47 48 48 47 45 44 43 41 40 40 40 40 40 39 36

.40 a a 0 0 a a 0 a 1 1 3 5 7 "15 24 33 40 45 47 48 47 46 44 43 42 40 40 40 40 40 39 36

.50 0 a a 0 a a a 0 0 1 2 4 6 13 22 31 38 44 47 48 48 46 44 43 42 40 40 40 40 40 39 36

.75 a 0 a a a a a a 0 1 1 2 4 9 16 24 33 39 44 47 48 47 45 43 42 41 40 40 40 40 39 36
1. a a a a a 0 a 0 a a a a a 1 2 6 12 20 29 36 44 47 48 46 44 43 42 40 40 40 40 40 36

1.5 0 a 0 0 0 0 a a 0 0 0 0 a a 1 3 6 12 19 30 39 46 47 46 44 43 42 40 40 40 40 37
2.0 a a a a a 0 a a a a a a a 0 0 1 2 4 8 17 28 40 46 47 45 44 42 41 40 40 40 37
2.5 a a a a Q 0 a a a a 0 a 0 a a a a 1 2 6 13 26 40 47 47 45 43 42 40 40 40 38
3.0 0 a a a a a a a a 0 0 a a a a a a a a 1 4 12 28 41 46 46 45 43 41 40 40 38
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+~

IA/P = 0.50 * * * TC =1.5 HR * * * IA/P = 0.50
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
0.0 0 a a 0 0 a 0 a a a 0 0 0 0 a 0 1 2 3 7 11 16 22 27 30 32 35 38 42 42 42 42
.10 0 0 a 0 0 a 0 a a a a a a 0 a a a 1 1 4 7 13 19 24 28 31 34 37 41 42 42 42
.20 a a 0 a a a a a a 0 a a a a a a a a 1 3 7 12 19 24 28 31 33 36 41 42 42 42
.30 a a a a a 0 0 a a 0 a 0 a 0 a a a a 1 :3 6 12 18 23 28 30 33 36 40 42 42 42

.40

.50

.75
1.0

o
a
a
o

a
a
a
a

a
a
o
o

a
o
o
o

o
o
a
a

a
a
o
o

o
a
a
a

o
a
o
a

a
o
a
a

a
o
o
a

o
o
o
o

a
a
a
a

o
o
o
o

o
o
o
o

o
o
a
o

o
o
a
a

a
a
a
a

o
a
a
o

1
1
1
a

3
2
2
a

6
5
5
2

11 17 23 27
10 17 22 27
10 16 22 26

5 11 17 23

30 33
30 32
29 32
27 30

36 40 42
36 40 41
35 40 41
33 38 41

42
41
41
41

42
41
41
41

1.5 0 0 0 0 0 a 0 a 0 a 0 a a a 0 a 0 0 a 0 0 1 5 12 18 23 27 30 36 40 41 41
2.0 0 0 0 0 0 0 0 0 a 0 0 a 0 0 a 0 0 0 0 0 0 0 2 6 12 18 24 28 33 39 41 41
2.5 0 0 0 0 0 0 a a 0 0 0 0 0 0 0 0 0 0 0 0 a 0 0 2 7 13 19 24 31 36 41 41
3.0 0 0 0 0 0 a a 0 0 0 0 a 0 a 0 0 a 0 a a a 0 0 1 3 7 13 19 28 34 41 41
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
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Exhibit 5-IA, continued: Tabular hydrograph unit discharges (csm/in) for type IA rainfall distribution

TRVl --------~------------------------------------------ HYDROGRAPH TIME (HOURS) ---------------------------------------------------TIMf 7.31 7.9 8.1 8;3 8.5 8.7 9.0 9.4 9.8 10.3 11.0 12.0 13.0 14.0 16.0 22.0
(HR) 7.0 7.6 8.0 8.2 8.4 8.6 8.8 9.2 9.6 10.0 10.6 11.5 12.5 13.5 15.0 18.0
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-

IA/P = 0.10 * * * TC =2.0 HR * * * IA/P = 0.10
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
0.0 12 15 18 22 24 26 28 32 36 41 46 52 58 68 76 80 84 79 76 68 62 55 48 44 40 37 35 34 32 31 28 24
.10 11 13 16 20 21 23 25 27 30 34 38 43 49 60 70 77 83 83 78 72 65 57 50 45 41 38 36 34 32 31 29 24
.20 9 12 15 18 19 21 22 24 26 29 32 36 41 52 63 72 78 82 81 75 68 60 52 46 42 39 36 35 32 31 29 24
.30 9 12 14 18 19 20 21 23 25 28 31 34 39 49 60 70 77 81 81 76 70 61 53 47 43 39 36 35 33 31 29 24

.40 9 11 14 17 18 19 21 22 24 26 29 33 37 47 57 67 75 80 81 77 71 62 53 47 43 39 37 35 33 31 29 24

.50 7 10 12 15 17 18 19 20 21 23 25 28 31 39 49 60 69 76 81 79 74 65 56 49 44 40 37 35 33 31 29 24

.75 6 9 11 14 15 16 17 18 20 21 23 25 27 34 42 52 62 70 76 79 76 68 59 51 46 41 38 36 33 31 29 24
1.0 5 6 9 11 12 13 14 15 16 17 18 20 21 25 30 38 47 57 66 76 79 75 64 55 49 44 40 37 34 32 29 25

'@
1.5 3 4 6 8 8 9 10 11 12 13 14 15 16 18 21 24 30 37 45 59 71 78 73 63 55 48 43 40 35 33 30 25....

0 2.0 1 2 3 4 5 5 6 7 7 8 9 10 10 12 14 16 19 22 26 36 48 65 77 73 64 56 49 44 37 34 31 26< 2.5 0 1 1 2 3 3 4 4 5 5 6 6 7 8 10 12 14 16 18 23 31 46 66 76 72 63 55 48 40 35 31 27..... 3.0 0 0 1 1 1 2 2 2 3 3 3 4 4 5 7 8 10 11 13 17 21 30 49 67 75 71 63 54 43 37 32 27
~ ------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-~ IA/P = 0.30 * * * TC =2.0 HR * * * IA/P .. 0.30&t
~c.n ------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
UJ. 0.0 0 0 0 0 0 0 1 2 3 5 7 10 13 20 27 34 39 42 ':44 47 45 45 44 43 42 40 40 40 40 40 39 36
t'O .10 0 0 0 0 0 0 0 1 1 2 4 6 8 15 22 29 35 40 43 45 46 45 44 43 42 41 40 40 40 40 40 36
~ .20 0 0 0 0 0 0 0 0 1 1 2 3 5 10 17 24 31 36 41 44 46 45 44 43 42 41 40 40 40 40 40 360::s .30 0 0 0 0 0 0 0 0 0 1 2 3 4 9 15 22 29 35 39 44 46 45 44 43 42 41 40 40 40 40 40 36
0..

M .40 0 0 0 0 0 0 0 0 0 1 1 2 4 8 14 20 27 33 38 43 46 46 44 43 42 41 40 40 40 40 40 36p.. .50 0 0 0 0 0 0 0 0 0 0 1 1 2 5 9 15 22 29 35 41 44 45 45 44 43 42 40 40 40 40 40 36

~
.75 0 0 0 0 0 0 0 0 0 0 0 1 1 3 6 11 17 24 30 38 42 45 45 44 43 42 41 40 40 40 40 37

::s 1.0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 2 5 9 14 21 30 38 43 45 44 44 43 41 40 40 40 40 37
t'O.... 1.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 2 4 8 16 25 36 43 45 44 43 42 41 40 40 40 38
~ 2.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 2 6 12 24 36 43 45 44 43 42 40 40 40 3800
~ 2.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 4 12 25 37 43 45 44 43 41 40 40 38'-"

3.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 4 13 26 37 43 44 44 42 40 40 39
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-

IA/P = 0.50 * * * TC =2.0 HR * * * IA/P = 0.50
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
0.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 2 4 7 12 18 23 27 30 33 36 40 40 40 40
.10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 3 5 10 16 21 26 29 32 35 40 40 40 40
.20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 2 4 8 14 20 25 28 31 34 39 40 40 40
.30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 3 6 12 18 23 27 30 33 38 40 40 40

.40 0 0 0 0 0 0 0 () 0 0 0 0 0 0 0 0 0 0 0 1 2 5 11 16 22 26 29 32 38 40 40 40

.50 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 4 9 15 20 25 28 31 37 40 40 40

.75 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 3 7 13 19 24 27 30 36 40 40 40
1.0 0 O. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 3 8 14 20 24 28 34 39 40 40

1.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 5 10 16 21 25 32 37 40 40
2.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 5 11 16 21 29 35 40 40
2.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 6 11 17 26 32 40 40
3.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 6 11 21 29 39 40
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-

RAINFALL TYPE = IA * * * TC = 2.0 HR * * * SHEET 10 OF 10

• • •• • • • • • • • • • •



Exhibit 5-11: Tabular hydrograph unit discharges (csm/in) for type II rainfall distribution

nVL --------------------------------------------------- HYORCGRAPH TI",E (HOuRS) ---------------------------------------------------
TIt1E 11 .3 11 • 9 12.1 12.3 1 2.5 12.7 13.0 13.4 13. !! 14.3 15.0 16.0 17.0 18.0 20.0 26.0
(HR>11.0 11 .6 12.0 12.2 12.4 12.6 12.8 13 .2 13.6 14.0 1lo.6 15.5 16.5 17.5 19.0 22.0
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-

IA/P = 0.10 * * * TC =0.1 HR * * * IA/P = 0.10
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
':.0 24 34 53 334 6471C10 623 217 147 123 104 86 76 66 57 51 46 42 38 34 32 29 26 23 21 20 19 18 15 13 12 a
.10 21 29 43 134 267 520 847 701 378 224 157 122 98 75 64 56 50 45 41 36 33 30 27 24 21 20 19 13 16 13 12 0
.20 10 25 35 61 110 21 5 418 704 702 486 312 209 151 94 73 62 54 49 44 33 34 31 28 25 22 21 19 18 16 14 12 0
.30 17 23 33 56 92 174 337 582 662 545 359 269 190 109 79 65 56 50 45 39 35 32 29 25 22 21 20 18 16 14 12 0

.40 1 5 20 28 41 51 78 142 272 478 601 563 447 328 172 104 76 63 S5 49 42 37 33 29 26 23 21 20 19 17 14 12 0

.50 14 19 26 39 47 68 117 220 392 531 553 482 380 209 121 84 67 57 51 43 38 33 30 27 23 21 20 19 17 14 12 0

.75 12 15 21 29 33 33 49 73 126 224 343 432 464 385 252 156 103 76 62 50 43 36 31 28 25 22 21 19 17 15 12 a
1 • a 9 1 2 1 5 21 23 26 29 33 40 55 86 148 238 406 434 317 205 130 89 62 50 41 34 30 27 24 22 20 18 16 12 a

'@
1.5 7 10 14 1 5 16 18 20 22 25 29 34 45 101 220 339 373 320 234 131 80 53 40 34 30 27 24 21 19 17 12 2,....

0 2.0 4 6 7 9 9 10 11 12 13 15 16 18 20 25 37 72 150 252 336 312 216 109 58 42 34 30 27 24 20 18 13 8
~ 2.5 3 4 5 6 7 7 8 8 9 10 11 12 13 16 19 25 39 75 142 262 303 229 108 58 41 34 30 27 22 19 14 11- 3.0 1 2 3 4 4 5 5 6 6 7 7 8 8 10 12 14 17 22 31 76 169 288 236 122 64 43 35 30 24 20 16 11
~ ------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
~ IA/F = 0.30 * * * TC =0.1 HR * * * IA/P = 0.30en

_C.J1 ------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
rn C.O 0 0 0 154 568 936 524 217 172 149 126 107 97 86 76 69 63 58 53 48 46 42 38 34 31 30 28 27 24 20 19 0
ttl .1 Q 0 ::J G 19 109 415 762 603 346 230 176 143 119 96 84 74 68 e2 57 50 47 44 40 35 32 30 29 27 24 21 19 0
r:> .20 0 0 0 0 13 77 302 609 605 432 297 217 167 115 94 81 73 66 60 53 48 45 41 37 33 31 29 28 25 21 19 00
::l .30 Q 0 C C 9 54 219 479 563 476 357 263 199 129 99 85 75 68 62 54 49 45 41 37 33 31 29 23 25 21 19 0
0-

M .40 Q 0 0 Q 0 6 38 159 372 500 484 399 309 183 123 96 82 73 66 58 51 46 42 38 34 31 30 28 25 22 19 a
P- .5 'J 0 a G 0 a 4 27 115 287 429 465 421 346 213 138 103 86 76 68 59 52 47 43 39 34 32 30 29 25 22 19 0

~
.75 0 a G 0 a a 1 10 46 132 246 338 381 341 243 165 119 94 80 67 58 50 45 41 37 33 31 29 26 23 19 0

::l
1.0 0 0 c a 0 a 0 1 4 22 69 149 241 357 331 246 170 122 96 76 64 54 47 42 38 34 32 30 27 24 19 0

ttl
1.5 0 a ,.,

0 a 0 0 0 0 a a 1 4 41 142 258 310 285 224 142 97 71 55 47 43 39 35 32 29 25 20 4,.... v

~ 2.0 a a 0 0 a a a 0 0 0 a a a 1 10 49 130 221 279 255 182 108 70 55 47 42 38 34 30 27 20 1100
-9 2. 5 a a a 0 a a a c a a a a a a 0 2 14 52 119 224 256 193 107 70 55 47 42 38 32 28 22 17

3.0 a 0 0 a a a a a 0 0 a 0 a a a 0 a 1 9 52 1 41 240 199 117 74 56 48 43 35 30 24 18
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-

IA IP = 0.50 * * * TC =0.1 HR * * * IA/P = 0.50
------+---+---+---+---+---+---+---+---+---+---+~--+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---t---+---+---+---+---+-
0.0 0 a a a 70 539 377 196 171 154 134 117 1C8 99 e9 83 77 72 67 61 59 56 51 46 43 42 40 38 34 30 28 0
.10 0 0 a a 47 375 376 256 199 169 146 126 114 102 92 85 79 73 68 62 59 56 52 47 43 42 40 38 34 30 28 0
.20 0 C a a 0 31 260 338 283 227 189 160 138 112 99 90 83 77 72 64 60 57 53 48 44 42 41 39 35 30 28 0
.30 I) 0 0 a 0 a 21 180 285 284 246 208 176 131 110 97 88 82 76 68 62 59 54 50 45 43 41 39 36 31 28 0

.40 a 0 a a a a 14 125 232 266 253 223 H2 142 11 5 100 91 83 77 69 63 59 55 50 45 43 41 40 36 31 28 a

.50 0 0 0 0 a 0 9 86 183 239 248 231 205 154 122 104 93 85 79 71 64 59 55 51 46 43 41 40 36 32 28 0

.75 0 a c a c a 3 31 87 147 190 211 213 184 147 121 103 92 84 75 67 61 57 52 47 44 42 40 37 32 28 a
l.J 0 0 a a c a 0 0 1 13 45 92 141 205 197 165 134 11 2 98 84 75 65 :" 55 50 46 43 41 38 34 28 0

1.5 0 0 0 a a a a a 0 a a 2 9 51 113 170 1 83 167 143 111 92 77 65 59 54 50 45 43 39 35 28 2
2.0 C a a 0 0 a 0 0 a 0 0 a a 2 1 5 51 103 148 168 156 127 96 76 65 58 54 49 45 41 37 29 12
2 • 5 0 a 0 0 0 a a 0 0 0 a a 0' a a 1 9 31 69 131 159 140 101 78 66 59 54 50 43 39 31 24
!.O 0 0 0 a 0 0 0 a a a 0 0 a a a 0 a 2 11 46 101 151 134 99 77 65 59 54 45 41 33 26
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-

C.J1 HINFALL TYPE = II * * * TO = 0.1 HR * * * SHEET 1 OF 10
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01 Exhibit 5-11, continued: Tabular hydrograph unit discharges (csm/in) for type II rainfall distribution6:1
0

TRVL --------------------------------------------------- HYORCGRAPH TIME (HOURS) ---------------------------------------------------
TIME 11.3 11.9 1 2. 1 12.3 12.5 12.7 13.0 13.4 13.8 14.3 15.0 16.0 17.0 18.0 20.0 26.0
(HR)11.0 11.6 12.0 12.2 12.4 12.6 12.8 13.2 13.6 14.0 14.6 15.5 16.5 17.5 19.0 22.0
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-

IA/P = 0.10 * * * TC =0.2 HR * * * IA/P = 0.10
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
0.0 23 31 47 209 403 739 8CO 481 250 166 128 102 86 70 61 54 49 44 40 35 33 30 27 24 21 20 19 18 16 13 12 0
.10 19 26 39 86 168 325 601 733 565 355 229 161 122 83 69 59 53 47 43 37 34 31 28 25 22 21 19 18 16 14 12 0
.20 17 23 32 49 74 136 262 488 652 594 435 298 207 115 81 67 58 51 46 40 35 32 29 26 23 21 20 19 16 14 12 0
.30 16 22 30 46 64 112 212 396 566 585 485 360 258 139 90 71 60 53 48 41 36 32 29 26 23 21 20 19 16 14 12 0

.4:1 14 19 25 37 43 57 94 173 322 485 551 507 409 227 129 87 68 58 52 44 38 33 30 27 24 21 20 19 17 14 12 0

.50 13 18 24 35 40 52 80 142 262 410 504 506 441 269 153 98 73 61 53 45 39 34 30 27 24 22 20 19 17 15 12 0

.75 10 13 17 23 26 30 34 40 55 86 150 247 349 438 360 240 151 101 75 57 47 39 33 29 26 23 21 20 18 15 12 0
1.0 9 11 14 19 21 24 26 30 35 44 62 101 167 337 413 353 245 157 104 68 53 42 35 31 28 24 22 20 18 16 12 a

'Rl 1.5 6 6 10 13 14 15 17 19 21 23 26 30 37 73 166 288 356 337 264 154 91 57 42 35 30 27 24 22 19 17 13 3
I-'

2.0 4 5 7 8 9 10 10 11 12 14 15 16 18 23 31 55 114 206 291 324 239 125 63 44 35 31 28 24 20 18 14 90

~ 2.5 3 4 5 6 6 7 7 8 9 9 10 11 12 15 18 22 32 58 111 227 298 246 122 63 43 35 31 27 22 19 15 11
...... 3.0 1 2 3 4 4 4 5 5 6 6 7 7 8 9 11 13 16 19 27 59 138 280 248 137 70 46 36 31 25 21 16 11
~ ------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
~ IA/P = 0.30 * * * TC =0.2 HR * * * IA/P = 0.30
&. ------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-_01

0.0 a a a 39 180 545 697 497 276 198 158 130 110 93 81 73 67 61 56 49 46 43 39 35 32 30 29 27 24 21 19 0rn .10 0 0 a 2 27 129 407 600 532 361 252 190 150 108 90 79 71 65 59 52 48 44 41 36 32 31 29 28 25 21 19 0(t)
~ .20 a Cl 0 2 19 92 302 501 521 415 306 228 176 119 95 82 73 67 61 53 48 45 41 37 33 31 29 28 25 21 19 a
0

.30 0 a 0 0 1 13 66 223 408 484 438 350 269 163 114 93 80 72 65 57 51 46 42 38 34 31 30 28 25 22 19 0:::
0..

M .4 a a 0 0 0 1 9 47 164 327 431 436 379 30 6 189 127 98 83 74 67 56 52 47 43 38 34 31 30 28 25 22 19 0
?-- .50 0 ::J 0 0 a a 6 33 120 258 374 415 391 271 173 121 95 81 72 62 55 48 44 40 35 32 30 29 26 22 19 0

2'
.75 a a c 0 0 a 2 13 50 126 221 302 348 323 240 167 121 96 81 68 59 50 45 41 37 33 31 29 26 23 19 0
1.0 0 a 0 a a 0 0 a 1 6 24 69 139 285 331 280 204 145 109 82 68 56 48 43 39 35 32 30 27 24 19 a:::

(t)

I-' 1.5 a a a 0 0 0 0 0 0 a a 0 1 16 79 186 271 288 247 165 110 76 58 49 44 40 35 32 29 26 20 5
<:0 2. a a a 0 0 a 0 0 0 a 0 a a a a 3 24 80 163 235 262 202 123 76 58 49 43 39 35 30 27 21 13
00 2.5 0 a 0 a a a 0 a 0 a 0 0 a a a 1 6 28 77 179 242 207 120 75 57 48 43 39 32 29 22 17S

3.0 a a a 0 c a 0 a 0 a 0 a a 0 a 0 0 a 4 30 101 207 227 130 80 59 49 44 35 30 24 18
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-

alP = 0.50 * * * TC =0.2 HR 1t * * IA/P = 0.50
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
'J.8 0 a 0 a 7 98 371 322 221 182 158 137 120 104 94 86 80 74 69 62 60 57 52 47 44 42 40 39 35 30 28 a
.1 0 a a a a 4 67 270 305 249 204 174 149 130 108 97 88 82 76 71 64 60 57 53 48 44 42 41 39 35 30 28 a
.20 c 0 0 0 a 3 45 195 268 255 221 189 163 125 106 95 87 80 75 67 62 58 54 49 45 43 41 39 35 31 28 a
.30 a a a a a 2 31 140 226 245 229 203 176 134 111 98 89 82 76 68 62 59 55 50 45 43 41 39 36 31 28 a

.40 0 0 a 0 a 1 21 101 184 225 228 211 183 144 117 101 91 84 78 69 63 59 55 50 45 43 41 40 36 31 28 a

.50 a a a 0 0 0 1 14 72 146 199 218 213 175 137 113 99 89 82 73 66 60 56 52 47 43 42 40 36 32 28 0

.75 0 a 0 a a 0 a 5 28 71 121 162 186 193 161 133 112 98 88 78 70 62 57 53 48 44 42 41 37 33 28 0
1.0 0 0 0 0 a a a 0 0 2 13 38 77 154 186 174 147 122 1C5 89 78 68 60 56 51 46 43 42 38 34 28 0

1.5 C a 0 0 a 0 0 a 0 a a a 2 22 71 129 163 168 150 120 98 80 67 60 55 51 46 43 40 36 28 4
2.0 0 0 a a a 0 '0 0 a a a a a 0 5 25 65 112 146 157 134 103 79 67 60 55 50 46 41 38 29 14
2.5 a 0 0 0 c 0 0 a 0 0 0 a 0 a 0 1 8 26 60 117 148 136 101 79 66 59 54 so 43 39 31 24
3.0 a a 0 a a a 0 0 a a 0 0 a 0 0 0 0 2 9 40 90 142 130 99 78 66 59 54 45 41 33 26
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-

~A!NFALL TYPE = !I 1t * 1t TC = 0.2 HR * * * SHEET 2 OF 10
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Exhibit 5-11, continued: Tabular hydrograph unit discharges (csm/in) for type II rainfall distribution

TRVL --------------------------------------------------- HYOROGRAPH TIME (HOURS) ---------------------------------------------------
TIME 11.3 11.9 12.1 12.3 12.5 12.7 13.0 13.4 13.8 14.3 15.0 16.0 17.0 18. a 20.0 26.0
(HR)11.0 11.6 12.0 12.2 12.4 12.6 12.8 13.2 13.6 14.0 14.6 15.5 16.5 17 .5 19.0 22.0
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-

IA/P = 0.10 * * * TC =0.3 HR * * * !A/P = 0.10
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
0.0 20 28 41 118 235 447 676 676 459 283 196 146 114 80 ~6 57 51 46 42 37 33 31 28 24 22 20 19 18 16 1 3 12 0
.10 19 26 39 99 189 361 571 641 520 362 251 181 136 89 70 60 53 48 43 37 34 31 28 25 22 21 19 18 16 14 12 0
.20 17 23 32 53 83 154 292 478 587 542 422 308 223 127 86 68 58 52 46 40 35 32 29 26 23 21 20 19 16 14 12 0
.30 16 22 30 49 72 127 237 398 524 536 460 359 268 151 97 73 61 53 48 41 36 32 29 26 23 21 20 19 16 14 12 0

.40 14 19 25 37 45 63 105 193 330 459 510 477 398 237 139 92 70 59 52 44 38 34 30 27 24 21 20 19 17 14 12 0

.50 13 18 24 35 42 56 89 158 272 397 472 475 424 274 163 104 76 62 54 46 39 34 30 27 24 22 20 19 17 15 12 0

.75 11 14 19 26 30 34 42 59 95 160 250 339 417 398 299 196 128 89 69 54 45 37 32 29 26 23 21 20 17 15 12 ()

1.0 9 11 14 19 21 24 27 30 36 46 68 109 174 328 396 346 248 163 109 70 54 43 35 31 28 24 22 20 13 16 12 0

'@ 1.5 6 8 10 13 14 15 17 19 21 23 26 31 38 77 169 282 347 330 264 158 94 58 42 35 31 27 24 22 19 17 13 3
~

0 2.0 4 5 7 8 9 10 10 11 12 14 15 16 18 23 32 57 116 205 285 317 239 128 64 44 36 31 28 25 20 18 14 9
~ 2.5 2 4 5 6 6 7 7 8 9 9 10 11 12 15 18 23 33 60 113 223 293 245 125 65 44 35 31 27 22 19 15 11
...... 3.0 1 2 3 4 4 4 5 5 6 6 7 7 8 9 11 13 16 20 27 61 138 275 246 139 72 46 36 31 25 21 16 11
~ ------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
~ IA/P = 0.30 * * * TC =0.3 HR * * * IA/P = 0.30
6-t ------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-_01

0.0 0 0 0 11 64 251 525 574 454 303 221 173 140 104 88 77 70 64 58 51 47 44 40 36 32 31 29 28 24 21 19 0
U1 .10 0 0 0 0 7 45 183 411 520 476 360 268 205 133 101 85 76 69 62 55 49 45 41 37 33 31 30 28 25 21 19 a(1l

'"" .20 a 0 0 0 5 32 132 318 452 468 396 310 240 151 109 90 78 70 64 56 50 46 42 38 33 31 30 28 25 22 19 0
0 .30 0 a 0 0 0 3 22 96 244 383 440 411 344 217 142 105 87 76 69 60 53 47 43 39 35 32 30 29 26 22 19 a::s
0..

trl .40 a a a 0 a 2 16 69 186 317 399 407 365 246 160 115 92 79 71 61 54 48 43 39 35 32 30 29 26 22 19 a
P- .50 0 0 a 0 0 0 2 11 50 140 258 352 389 327 223 149 110 89 77 66 57 50 45 41 36 33 31 29 26 23 19 0

.75 a 0 0 0 0 0 1 4 20 63 135 219 290 335 281 205 146 110 89 72 62 52 46 42 38 34 31 30 27 23 19 0
~ 1. a 0 0 0 0 0 0 0 0 0 2 9 32 78 216 320 306 243 176 128 90 72 59 49 44 40 36 33 31 28 24 19 1
::s
(1l

1.5 0 0 a a 0 a 0 0 0 a a a 2 20 84 185 264 281 246 168 112 58 49 40 36 32 29 26 5
~

77 44 20
~ 2.0 0 0 0 0 0 0 0 0 0 0 a 0 0 0 1 12 50 121 200 257 224 141 83 61 50 44 40 36 31 28 21 14
00 2.5 0 0 0 a 0 0 0 0 0 0 0 0 0 0 0 0 3 16 51 145 239 223 137 82 60 50 44 40 33 29 22 17-9 3.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 19 74 184 224 146 89 63 51 45 36 31 24 18

------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
IA/P = 0.50 * * * TC =0.3 HR * * * IA/P = 0.50

------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-~-+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
0.0 0 0 0 0 1 25 151 299 277 219 187 162 141 113 100 90 84 78 72 65 61 58 53 48 44 42 41 39 35 31 28 0
.10 0 0 0 0 1 17 106 235 263 234 202 175 152 120 104 93 85 79 73 66 61 58 54 49 44 42 41 39 35 31 28 a
.20 0 0 0 0 a 0 12 75 182 236 234 213 188 144 116 101 91 84 78 70 63 59 55 50 45 43 41 40 36 31 28 0
.30 0 0 0 0 0 0 8 52 138 203 224 217 197 154 123 105 94 86 79 71 64 59 55 51 46 43 42 40 36 32 28 a
.40 0 0 0 0 0 0 5 37 105 170 206 213 203 164 131 110 97 88 81 72 65 60 56 51 46 43 42 40 36 32 28 0
.50 0 a 0 0 0 0 0 4 26 78 140 184 203 191 155 126 107 95 86 76 69 62 57 53 48 44 42 41 37 33 28 0
.75 0 0 0 0 0 a a 1 10 34 73 117 153 184 173 146 122 105 94 82 73 64 58 54 49 45 43 41 37 33 28 0
1.0 0 a 0 0 a 0 a 0 0 0 4 17 42 114 168 178 159 134 114 94 82 70 61 57 52 47 44 42 39 35 28 a
1.5 0 0 0 0 0 0 a 0 0 0 0 0 1 10 44 98 144 163 157 130 105 84 69 61 56 52 47 44 40 36 29 6
2.0 0 0 0 0 a 0 0 0 0 0 0 0 0 0 2 14 44 87 127 153 141 110 83 69 61 56 51 47 42 38 30 17
2.5 0 a 0 0 0 0 0 0 0 0 0 a a 0 0 0 4 16 42 97 138 145 107 82 68 60 55 51 43 40 32 25
3.0 0 0 a 0 0 0 0 0 0 a 0 0 0 0 0 0 a 1 5 27 71 127 139 105 81 68 60 55 46 41 33 27
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-

01 RAINFALL TYPE = II * * * TC = C.3 HR • * • SHEET 3 OF 10
6:l
~



Exhibit 5-11, continued: Tabular hydrograph unit discharges (csm/in) for type II rainfall distribution

TRVL --------------------------------------------------- HYOROGRAPH TIME (HOURS) -------~-------------------------------------------
TIME 11.3 11.9 12.1 12.3 12.5 12.7 13.0 13.4 13.8 14.3 15.0 16.0 17.0 18.0 20.0 26.0
(HR)11.0 11_6 12.0 12.2 12.4 12.6 12.8 13.2 13.6 14.0 14.6 15.5 16.5 17.5 19.0 22.0
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-

IA/P = 0.10 * * * TC =0.4 HR * * * IA/P = 0.10
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
0.0 18 25 36 77 141 271 468 592 574 431 298 216 163 104 77 63 55 49 44 38 34 31 28 25 22 21 20 13 16 14 12 0
.10 18 24 34 67 116 219 385 523 557 473 357 263 196 119 84 67 57 51 46 39 35 32 29 25 22 21 20 19 16 14 12 0
.20 15 20 28 44 59 97 179 316 454 523 489 401 309 178 112 81 65 56 49 42 37 33 30 26 23 21 20 19 17 14 12 0
.30 15 20 27 41 53 82 147 260 389 478 486 429 349 210 129 89 69 58 51 43 38 33 30 27 24 21 20 19 17 14 12 0

.40 13 17 23 33 38 48 71 121 214 331 429 467 442 308 189 120 85 66 56 47 41 35 31 28 24 22 20 19 17 1 5 12 0

.50 12 16 22 31 36 44 62 102 176 279 379 438 440 339 218 137 94 71 59 49 42 35 31 28 25 22 21 19 17 15 12 0

.75 10 13 17 24 26 30 35 45 65 106 170 251 326 393 341 245 164 112 81 59 48 39 33 30 26 23 21 20 18 15 12 0
1.0 8 10 13 17 19 21 24 27 31 37 50 75 118 251 360 376 292 205 138 83 60 45 36 32 28 25 22 21 18 16 12 1

..--.
1.5 6 7 9 12 13 14 15 17 19 21 23 26 31 56 121 224 311 333 293 192 115 66 45 36 31 28 25 22 19 17 13 4!':l

~ 2.0 4 5 6 8 8 9 10 10 11 12 14 15 16 20 27 43 85 159 243 306 264 154 74 47 37 32 28 25 21 18 14 90

< 2.5 2 3 4 5 6 6 7 7 8 9 9 10 11 13 16 20 27 46 85 184 285 262 147 74 47 37 32 28 22 19 15 11..... 3.0 1 2 2 3 4 4 4 5 5 6 6 7 7 8 10 12 14 17 23 47 109 227 268 160 83 50 38 32 25 21 16 11
~ ------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
~ IA/P = 0.30 * * * TC =0.4 HR * * * IA/P = 0.30
&. ------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-~01 0.0 0 0 0 4 26 113 296 480 495 413 306 234 186 127 1eo 84 74 67 61 54 49 45 41 37 33 31 29 28 25 21 19 0
Ul .10 0 0 0 0 2 18 81 224 395 462 430 347 272 172 121 96 82 73 66 57 51 46 42 38 34 31 30 28 25 22 19 0('0
n .20 0 0 0 0 2 13 59 169 320 414 424 373 3C5 196 134 103 85 75 67 59 52 47 43 39 34 32 30 29 25 22 19 0
0 .30 0 0 0 0 0 1 9 42 127 255 361 403 383 274 181 127 99 83 73 63 55 48 44 40 36 32 30 29 26 23 19 0::s
0.-

M .40 0 0 0 0 0 1 6 30 94 202 308 372 379 298 203 141 106 87 76 65 56 49 44 40 36 32 31 29 26 23 19 0
p.. .50 0 0 0 0 0 0 0 4 21 70 158 258 334 364 270 187 133 102 85 70 60 51 46 41 37 33 31 30 26 23 19 0

§
.75 0 0 0 0 0 0 0 2 8 30 76 145 219 321 305 241 177 130 102 78 65 55 47 43 38 34 32 30 27 24 19 0
1.0 0 0 0 0 0 0 0 0 0 1 4 15 42 150 267 308 272 209 154 103 79 62 51 45 41 37 33 31 28 25 19 1

('0

~
1 .5 0 0 0 0 0 0 0 0 0 0 0 0 1 10 51 136 226 274 263 195 131 85 62 51 45 41 36 33 29 26 20 6

~ 2.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 6 31 86 162 252 239 162 93 64 52 45 41 37 31 28 21 15
00 2.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 9 33 112 2C 2 235 155 92 64 52 45 41 33 29 23 18S

3.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 21 76 182 221 148 90 63 51 45 36 31 24 1a
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-

I AI P = 0.50 * * * TC =0.4 HR * * * !A/P = 0.50
------+---+---+---+---+---+-~-+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
C.O 0 0 0 0 0 7 59 168 245 257 213 186 163 128 109 96 88 81 75 67 62 58 54 50 45 43 41 39 35 31 28 0
.10 0 0 0 0 0 0 5 41 125 205 240 222 198 154 123 106 94 86 79 71 64 60 56 51 46 43 42 40 36 32 28 0
.20 0 0 0 0 0 0 3 28 93 168 216 220 205 164 131 110 97 88 81 72 65 60 56 51 46 43 42 40 36 32 28 0
.30 0 0 0 0 0 0 0 2 20 69 135 189 209 192 155 126 107 95 86 77 69 62 57 53 48 44 42 41 37 33 28 0

.40 0 0 0 0 0 0 0 1 14 SO 106 161 193 202 163 133 112 98 89 78 70 62 58 53 48 44 42 41 37 33 28 0

.50 0 0 0 0 0 0 0 1 9 37 83 135 174 194 171 140 117 102 91 80 71 63 58 54 49 45 43 41 37 33 28 0

.75 0 0 0 0 0 0 0 0 0 3 15 40 76 147 177 169 146 124 107 90 79 68 60 56 51 47 43 42 38 34 23 0
1 .0 0 0 0 0 0 0 0 0 0 0 1 7 21 78 141 173 167 146 125 101 86 73 63 58 53 48 45 42 39 35 28 1

1.5 0 0 0 0 0 0 0 0 0 0 0 0 0 5 26 71 121 153 159 139 113 89 72 63 57 53 48 44 40 37 29 7
2.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 16 45 86 138 150 125 93 74 64 58 53 48 42 39 31 20
2.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 4 17 59 112 143 121 91 73 63 57 53 45 40 32 26
3.0 0 0 0 0 0 0 0 0 0 0 0 0- 0 0 0 0 0 0 1 11 40 101 138 117 90 73 63 57 48 42 34 27
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-

RAINFALL TYPE = II * * * TC = C.4 HR * * * S~=ET 4 OF 10
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Exhibit 5-11, continued: Tabular hydrograph unit discharges (csm/in) for type II rainfall distribution

TllVL --------------------------------------------------- HYDRCGRAPH TIME (HOURS) ---------------------------------------------------
TH1: 11 .3 11 .9 1 2.1 12.3 12.5 12.7 13.0 13.4 13.8 14.3 15.0 16.0 17.0 18.0 20.0 26.0
('i~)11.0 11.6 12.0 12.2 12.4 12.6 12.8 13.2 13.6 14.0 14.6 15.5 16.5 17.5 19.0 22.0
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-

!AlP = 0.10 * * * TC =0.5 HR * * * !AlP = 0.10
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
0.0 17 23 32 57 94 170 308 467 529 507 402 297 226 140 96 74 61 53 47 41 36 32 29 26 23 21 20 19 16 14 12 0
.1 C 16 22 30 51 80 140 252 395 484 499 434 343 265 162 108 80 65 55 49 42 36 33 29 26 23 21 20 19 16 14 12 0
.20 14 19 25 38 47 69 116 207 332 434 477 449 378 238 149 101 77 62 53 45 39 34 30 27 24 22 20 19 17 14 12 0
.30 13 18 24 35 43 60 97 170 278 382 446 448 401 270 171 114 83 66 56 46 40 34 31 27 24 22 20 19 17 15 12 0

.40 12 15 21 29 33 40 53 83 141 233 332 408 434 361 243 157 107 79 64 51 43 36 32 28 25 22 21 20 17 15 12 0

.50 11 15 20 28 31 37 48 71 118 194 286 367 412 373 271 178 119 86 68 53 44 37 32 29 25 23 21 20 17 15 12 0

.75 9 11 14 19 21 24 27 31 37 49 74 116 182 319 374 328 244 169 117 76 56 43 35 31 25 25 22 21 18 16 12 1
1 .0 7 9 12 16 17 19 21 24 27 32 40 55 83 138 309 359 322 245 172 102 68 49 38 32 29 26 23 21 19 16 12 1

g 1 • 5 5 7 8 11 12 13 14 15 17 19 21 23 27 43 89 175 269 322 309 225 140 77 49 38 32 29 25 23 20 17 13 5....
2.0 3 4 6 7 8 8 9 10 10 11 12 14 15 18 23 35 65 123 202 297 280 181 88 52 39 33 29 26 21 19 14 100

<: 2.5 2 3 4 5 5 6 6 7 7 3 9 ~ 10 12 15 18 24 36 66 150 244 278 171 87 52 39 33 29 23 20 15 11
~ 3.0 1 1 2 3 3 4 4 4 5 5 6 6 7 8 9 11 13 16 20 37 86 198 263 182 96 56 40 33 26 21 16 11
~ ------+---+---+---+---+---+---+---+~--+---+---+---+---+---+---+---+---+---+---+---?---+---+---+---+---+---+---+---+---+---+---+---+-
~ !AlP = 0.30 * * * TC =0.

, HR * * * !AlP = 0.30
&1 ------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-~Ol G.O 0 0 0 1 9 53 157 314 433 439 379 299 237 159 118 95 81 71 <:5 56 50 46 42 38 34 31 30 28 25 22 19 0
rn .10 0 0 0 0 1 6 37 117 248 372 416 391 330 218 150 113 92 79 70 60 53 47 43 39 35 32 30 29 26 22 19 0
('D

.20 0 0 0 0 1 4 26 87 194 313 382 388 349 244 167 122 97 82 72 62 54 48 43 39 35 32 30 29 26 22 19 0~

0 .30 0 oJ G 0 a 0 3 19 64 151 259 341 372 316 223 156 117 94 80 67 58 50 45 41 36 33 31 29 26 23 19 0::s
0.-
t'j .40 0 0 G 0 0 0 2 13 47 116 211 298 354 328 245 172 127 100 83 69 59 51 45 41 37 33 31 29 26 23 19 0
P- .50 0 0 0 0 0 0 0 1 9 34 89 170 255 341 303 225 161 120 96 76 64 54 47 42 38 34 31 30 27 24 19 0

.75 0 0 0 0 0 0 0 1 4 14 41 89 152 270 305 268 207 155 118 87 70 57 48 44 39 35 32 30 27 24 19 0
~ 1 .0 0 0 0 0 0 0 0 0 0 0 2 7 22 98 212 295 285 237 181 120 88 67 53 46 42 38 34 31 28 25 19 2
::s
('D

1 • 5 0 a 0 0 0 0 0 0 0 0 0 0 0 5 30 95 183 249 265 217 152 96 66 53 46 41 37 34 30 26 20 8....
2.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 18 59 125 221 245 162 105 69 54 47 42 38 32 28 22 16<:0

00 2.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 5 21 84 174 230 172 103 69 54 46 42 34 30 23 188 3.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 13 56 157 217 163 101 68 53 46 37 31 25 18
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-

IA/P = 0.50 * * * TC ;0.5 HR * * * IA/P ; 0.50
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
C.O 0 0 0 0 0 2 26 89 170 217 229 2eo 179 144 119 104 93 85 78 70 64 59 55 51 46 43 41 40 36 32 28 0
.10 0 0 0 0 0 0 1 18 65 135 190 216 205 170 137 115 101 91 83 74 67 61 56 52 47 44 42 40 36 32 28 0
.20 0 0 0 0 0 0 1 12 47 106 162 198 203 178 145 121 105 94 85 76 68 61 57 52 48 44 42 40 37' 32 28 0
.30 0 0 0 0 0 0 0 1 8 34 82 135 177 194 168 139 117 102 92 80 71 63 58 54 49 45 43 41 37 33 28 0

.40 0 0 0 0 0 0 0 0 6 25 63 111 155 189 174 146 122 106 94 82 73 64 58 54 50 45 43 41 37 33 28 0

.50 0 0 0 0 0 0 0 0 4 18 48 90 133 184 177 152 128 110 97 84 74 65 59 55 50 45 43 41 38 33 28 0

.75 0 0 0 0 0 0 0 0 1 7 22 47 \80 142 169 164 144 124 108 91 79 68 61 56 51 47 44 42 38 34 28 0
1.0 0 0 0 0 C 0 0 0 0 0 1 3 11 51 112 155 166 154 134 109 91 76 65 59 54 49 45 43 39 35 28 2

1 .5 0 0 0 0 0 0 0 0 0 0 0 0 0 2 16 50 97 136 154 145 121 95 75 64 58 54 49 45 41 37 29 10
2.0 0 0 0 0 0 0 0 a 0 0 0 0 0 0 0 4 18 47 86 134 146 125 94 75 64 58 53 49 42 39 31 21
2.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 11 44 95 140 127 97 77 65 58 54 45 41 33 26
3.0 a 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 7 29 86 135 122 95 76 65 58 49 43 35 27
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-

~
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Exhibit 5-11, continued: Tabular hydrograph unit discharges (csm/in) for type II rainfall distribution

1.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 9 30 66 105 143 143 117 90 73 63 57 52 48 42 39 30 18
2.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 11 30 77 121 137 114 88 72 63 57 52 44 40 32 25
2.5 0 0 0 0 COO 0 COO 0 0 0 0 0 0 1 3 19 55 111 132 111 87 71 62 56 47 42 34 27
3.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 12 51 112 128 108 86 71 62 51 44 36 27
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+--~+---+---+---+---+-

RAINFALL TYPE = II * * * TC = 0.75 HR * * * SHEET 6 OF 10

TRVL --------------------------------------------------- HYDRCGRAPH TIME (HOURS) ---------------------------------------------------
TIME 11.3 11.9 12.1 12.3 12.5 12.7 13.0 13.4 13.8 14.3 15.0 16.0 17.0 18.0 20.0 26.0
(HR)11.0 11.6 12.0 12.2 12.4 12.6 12.8 13.2 13.6 14.0 14.6 15.5 16.5 17.5 19.0 22.0
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-

IA/P = 0.10 * * * TC =0.75 HR * * * IA/P = 0.10
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
0.0 13 18 24 36 46 68 115 194 294 380 424 410 369 252 172 123 93 74 61 49 41 35 31 27 24 22 20 19 17 15 12 0
.10 13 17 23 34 42 59 97 162 250 337 395 405 381 279 191 135 100 79 65 51 42 36 31 28 25 22 21 19 17 15 12 0
.20 11 15 20 28 32 39 52 82 135 211 295 362 391 351 255 178 127 95 75 57 46 38 32 29 26 23 21 20 17 15 12 0
.30 11 14 19 26 30 36 47 70 113 179 256 326 379 360 277 196 140 103 80 60 48 38 33 29 26 23 21 20 18 15 12 0

•

o
o
1
3

1
1
2
5

1
2
3
7

24 19
24 19
25 19
26 20

16 12
16 12
16 12
17 13

34 28
35 28
36 29
37 29

••

27
27
28
29

38
39
39
41

20 18
20 18
21 19
22 19

42
43
43
45

30
30
31
33

22
22
23
24

•

24
24
26
27

47 44
49 45
50 46
53 48

27
27
29
31

39 35 32
40 35 32
42 37 34
44 40 36

43
44
46
50

57 52
58 53
60 55
63 58

34 30
35 30
38 33
45 36

•

57 48
59 49
68 53
84 61

••••

34 64 127 166 162 145 127 111 95 82 70 62
10 26 32 133 162 157 140 123 103 88 75 64

4 12 47 98 139 154 148 135 113 96 80 67
o 0 6 30 73 119 146 151 134 113 91 74

4 14
o 2
o 1
o 0

27 65 122 188 286 3C1 243 187 144 114 87 71
20 50 98 158 263 292 254 200 155 122 91 74

2 8 23 51 140 231 269 253 211 167 119 90
o 0 1 4 29 96 186 249 261 231 169 120

96 151 221 291 367 336 255 182 131 98 69 54 42
82 128 190 258 358 343 274 200 144 106 74 56 43
39 55 82 122 230 314 329 281 217 161 104 72 51
23 27 32 42 89 177 272 319 303 249 163 105 66

o
o
o
o

8
6
o
o

•

o
o
o
o

1
1
o
o

o
o
o
o

o
o
o
o

33 42 61
31 39 53
23 26 31
17 19 21

o
o
o
o

o
o
o
o

28
27
21
15

o
o
o
o

o
o
o
o

•

25
24
18
14

o
o
o
o

a
o
o
o

22
21
17
13

o
o
o
o

a
a
a
a

o
o
Q
o

o
o
o
o

•

o
o
o
o

o
o
o
o

10 12 16
9 12 16
8 10 13
6 8 10

•

.40

.50

.75
1.0

.40

.50

.75
1.0

.40

.50

.75
1.0

1.5 0 0 0 0 0 0 0 0 0 0 0 0 0 1 8 34 91 163 220 241 197 131 83 61 50 44 40 35 31 27 21 12
2.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 11 36 85 174 226 200 127 82 60 49 44 39 32 29 22 17
2.5 0 0 a a 0 0 0 0 a 0 0 0 0 0 0 0 0 1 6 37 105 196 214 135 81 62 51 44 36 31 24 18
3.0 0 0 0 0 0 0 0 a 0 0 0 0 0 0 0 0 0 0 0 4 24 96 205 189 130 85 62 50 39 32 26 18
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-

IA/P = 0.50 * * * TC =0.75 HR * * * IA/P = 0.50
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
C.O 0 0 0 0 0 0 2 16 45 92 137 166 185 170 146 125 110 98 89 79 70 63 58 53 48 44 42 41 37 33 28 0
.10 0 0 0 0 0 0 0 1 11 34 73 115 149 180 163 141 122 107 96 84 74 65 59 54 50 45 43 41 38 33 28 0
.20 0 0 0 0 0 0 0 1 8 25 57 96 131 173 166 146 126 111 99 36 76 66 59 55 50 46 43 41 38 34 28 0
.30 0 0 0 0 0 0 0 0 1 5 18 44 79 143 170 160 141 122 108 92 81 69 61 56 52 47 44 42 38 34 28 1

1.5 4 6 7 9 10 10 11 12 14 15 16 18 20 27 46 90 163 241 295 275 204 119 66 45 35 31 27 24 20 18 13 7
2.0 3 4 5 6 7 7 8 9 9 10 11 12 13 16 20 28 48 89 151 245 274 213 115 65 44 35 30 27 22 19 14 10
2.5 1 2 3 4 4 5 5 6 6 7 7 8 8 10 12 14 17 24 37 86 170 260 219 127 71 47 36 31 24 20 16 11
3.0 1 1 2 3 3 3 4 4 4 5 5 5 6 7 8 10 11 14 17 30 64 157 247 205 122 70 46 36 27 22 17 12
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-

!AlP = 0.30 * * * TC =0.75 HR * * * IA/P = 0.30
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
0.0 0 a 0 0 1 6 30 86 174 266 326 348 328 246 181 138 110 92 79 66 57 49 44 40 36 32 31 29 26 23 19 0
.10 0 0 0 0 0 1 4 22 65 137 223 292 329 303 228 170 131 106 89 73 61 52 46 41 37 33 31 29 26 23 19 0
.20 COO 0 0 0 3 15 48 108 185 256 305 321 245 184 141 112 93 75 63 53 46 42 37 34 31 30 27 23 19 0
.30 0 0 0 0 0 0 2 11 36 84 151 221 277 308 260 199 152 120 98 78 65 54 47 42 38 34 31 30 27 23 19 0

•



Exhibit 5-11, continued: Tabular hydrograph unit discharges (csm/in) for type II rainfall distribution

TRVL --------------------------------------------------- HYOROGRAPH TIME (HOURS) ---------------------------------------------------
TIME 11.3 11.9 12.1 12.3 12.5 12.7 13.0 13.4 13.8 14.3 15.0 16.0 17.0 1e.0 20.0 2e .0
(HR)11.0 11.6 12.0 12.2 12.4 12.6 12.8 13.2 13.6 14.0 14.6 15.5 16.5 17.5 19.0 22.0
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-

IAIP = 0.10 * * * TC =1.0 HR * * * IA/P = 0.10
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
0.0 11 15 20 29 35 47 72 112 168 231 289 329 357 313 239 175 133 103 83 63 50 40 33 29 26 23 21 20 17 15 12 0
.10 10 13 17 24 27 33 42 62 95 144 202 260 306 340 293 222 165 126 98 72 56 43 35 30 27 24 22 20 18 15 1 2 0
.20 10 13 17 23 26 30 38 54 82 123 176 232 281 332 303 238 179 136 105 76 59 45 35 30 27 24 22 20 18 16 12 1
.30 9 12 16 22 24 28 35 48 70 105 152 205 256 323 310 254 193 146 113 81 61 46 36 31 27 24 22 20 18 16 12 1

.40 8 11 14 19 21 23 27 32 42 61 91 132 181 276 318 294 237 181 138 95 70 51 39 32 28 25 23 21 18 16 12 1

.50 8 10 13 18 20 22 25 30 38 53 78 114 159 253 311 300 251 195 149 102 74 53 40 33 29 25 23 21 18 16 12 1

.75 7 8 11 14 16 17 19 21 25 30 38 53 76 146 228 284 293 256 208 143 99 66 46 36 31 27 24 22 19 17 13 2
1.0 5 7 8 11 12 13 14 16 17 19 22 25 31 57 111 188 256 286 272 208 144 90 56 41 33 29 26 23 20 17 13 4

,-,.
22 235I:-:l 1.5 4 5 6 8 8 9 10 11 12 13 14 15 17 33 59 107 171 231 268 157 88 56 41 33 29 25 21 18 14 8,....

2.0 2 3 4 5 5 6 6 7 7 8 9 9 10 12 15 19 27 44 78 157 231 252 167 96 59 42 34 29 23 20 15 110

< 2.5 1 2 2 3 4 4 4 5 5 6 6 7 7 8 10 12 15 19 27 58 120 214 241 159 94 59 42 34 26 21 16 11
...... 3.0 0 1 1 2 2 3 3 3 4 4 4 5 5 6 7 8 10 12 14 22 44 113 214 231 152 91 58 42 29 23 17 12
~ ------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
~ IA/P = 0.30 * * * TC =1.0 HR * * * IA/P = 0.30
6-t

------+---+---+---+---+---+---+---+---+--~+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-~Ol
0.0 0 0 0 0 1 4 16 42 83 137 195 243 271 292 227 178 143 117 98 79 66 55 47 42 38 34 31 30 27 23 19 0

U1 .10 0 0 0 0 0 0 3 12 32 66 113 168 218 279 2~0 213 169 136 113 88 72 59 49 43 39 35 32 30 27 24 19 1CD
~ .20 0 0 0 0 0 0 2 9 24 52 93 143 193 271 271 225 180 145 119 92 75 60 50 44 39 35 32 30 27 24 19 1
0 .30 0 0 0 0 0 0 1 6 18 41 75 120 169 246 2~4 234 191 153 125 96 78 62 51 44 40 36 33 31 27 24 19 1=0..
t;rj .40 0 0 0 0 0 0 0 1 4 14 32 61 100 190 251 259 222 181 146 109 86 67 53 46 41 37 33 31 28 25 19 2
P- .50 0 0 0 0 0 0 0 1 3 10 24 49 83 168 237 254 230 191 155 115 90 69 54 47 42 37 34 31 28 25 19 2

~
.75 0 0 0 0 0 0 0 0 0 1 4 12 25 76 150 213 239 228 198 149 11 2 82 61 50 44 39 35 32 29 26 20 4
1.0 0 0 0 0 0 0 0 0 0 0 0 1 2 15 51 113 182 226 234 197 150 104 72 56 47 42 38 34 30 27 20 7

=CD
1 .5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 18 51 104 162 220 210 158 102 71 56 47 42 37 31 28 .22 13,....

~ 2.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 5 20 49 121 187 209 152 100 70 55 47 41 34 29 23 17
00 2.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 7 32 87 171 199 146 98 69 54 46 37 31 24 18O':l
'-' 3.0 0 0' 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 13 62 158 192 151 103 73 56 41 34 26 18

------+---+---+---+---+---+---+---+---+---+--~+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
IA/P = 0.50 * * * TC =1.0 HR * * * IA/P = 0.50

------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
0.0 0 0 0 0 0 0 1 - 7 21 42 71 101 126 160 154 138 123 110 100 87 77 67 60 55 50 46 43 41 38 34 28 1
.10 0 0 0 0 0 0 0 1 5 15 33 58 87 134 156 149 134 120 108 93 82 71 62 57 52 47 44 42 38 34 28 1
.20 0 0 0 0 0 0 0 1 4 12 26 48 74 123 153 153 137 123 111 95 84 72 63 57 52 47 44 42 38 34 28 1
.30 0 0 0 0 0 0 0 0 3 9 20 38 62 111 143 150 140 127 114 98 86 73 63 58 53 48 45 42 39 35 28 1

.40 0 0 0 0 0 0 0 0 0 2 6 16 31 75 120 145 148 137 123 106 91 77 66 59 54 49 45 43 39 35 29 2

.50 0 0 0 0 0 0 0 0 0 1 5 12 25 64 109 139 146 139 127 108 94 79 67 60 55 50 46 43 39 36 29 3

.75 0 0 0 0 0 0 0 0 0 0 2 5 12 39 78 115 136 140 134 117 101 84 70 62 56 51 47 44 40 36 29 4
1.0 0 0 0 0 0 0 0 0 0 0 0 0 1 7 26 59 96 125 139 133 117 97 78 66 59 54 49 46 41 37 29 8

1.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 9 26 54 86 123 133 119 95 77 66 59 54 49 43 39 31 17
2.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 10 25 64 104 129 116 93 76 65 58 53 45 41 33 24
2.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 10 34 84 125 117 96 78 66 59 49 43 35 27
3.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 6 32 89 122 114 94 77 66 53 45 37 27
------+---+---+---+---+---+---+---+---+---+---+---+-~-+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
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~
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TRVL --------------------------------------------------- HYDROGRAPH TIME (HOURS) ---------------------------------------------------
TIME 11.3 11.9 12.1 12.3 12.5 12.7 13.0 13.4 13.8 14.3 15.0 16.0 17.0 18.0 20.0 26.0
(HR)11.0 11.6 12.0 12.2 12.4 12.6 12.8 13.2 13.6 14.0 14.6 15.5 16.5 17.5 19.0 22.0
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-

IA/P = 0.10 • • • TC =1.25 HR • • * IA/P = 0.10
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
0.0 10 13 18 25 29 38 54 81 118 163 213 256 284 311 266 212 163 129 104 78 61 47 37 31 27 24 22 20 18 16 12 1
.10 10 13 17 23 27 34 47 69 102 143 189 234 267 297 274 226 175 138 111 82 64 48 38 31 27 24 22 20 18 16 12 1
.20 9 11 15 20 22 26 31 42 60 88 124 168 212 280 292 261 212 166 131 95 72 53 40 33 28 25 23 21 18 16 12 1
.30 8 11 14 19 21 24 29 38 53 76 108 148 190 263 288 268 224 177 140 101 76 55 41 34 29 25 23 21 1!l 16 12 2

.40 8 10 13 "18 20 23 27 34 46 66 94 130 170 245 282 273 235 188 149 107 80 58 42 34 29 26 23 21 19 16 12 2

.50 7 9 12 16 17 19 22 25 31 41 58 82 114 190 256 279 262 222 178 127 93 65 46 36 31 27 24 22 19 17 13 2

.75 6 8 10 14 15 17 19 21 25 31 41 56 78 139 207 254 265 245 208 152 110 75 51 39 32 28 25 22 19 17 13 3
1.0 5 6 8 10 11 13 14 15 17 19 22 26 33 60 109 173 230 261 255 208 153 100 64 46 36 30 26 24 20 18 13 5

'@ 1.5 3 4 5 7 7 8 9 9 10 11 12 13 15 19 27 45 79 130 186 247 239 180 108 68 48 37 31 27 22 19 14 10I-'
0 2.0 2 3 4 5 6 6 7 7 8 8 9 10 11 13 16 22 35 59 98 171 236 236 156 95 62 44 35 30 23 20 15 11

< 2.5 1 2 2 3 4 4 4 5 5 5 6 6 7 8 10 12 14 19 28 58 114 197 226 163 102 65 46 36 26 21 16 11
I-< 3.0 0 1 1 2 2 2 2 3 3 3 4 4 4 5 6 7 9 10 13 19 35 88 184 218 169 109 70 49 31 24 18 12
~ ------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-:;:l;l IA/P = 0.30 * • * TC =1.25 HR • * • HIP = 0.3061
~Cll ------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-

0.0 0 0 0 0 0 2 9 25 50 86 130 174 208 253 235 201 164 136 115 92 76 61 51 44 39 35 32 30 27 24 19 1
U1 .10 0 0 0 0 0 0 1 6 19 40 71 110 153 217 247 227 191 157 131 103 84 66 53 46 41 36 33 31 28 24 19 2('D
~ .20 0 0 0 0 0 0 1 4 14 31 58 93 133 202 239 231 199 165 138 108 87 68 55 47 41 37 33 31 28 25 19 20
::s .30 0 0 0 0 0 0 0 1 3 10 24 46 77 152 210 236 222 190 158 122 97 74 58 49 43 38 34 32 28 25 20 3
0..
trj .40 0 0 0 0 0 0 0 0 2 8 19 37 64 134 196 232 225 198 166 127 101 77 59 50 43 38 35 32 28 25 20 3
p.. .50 0 0 a 0 0 0 0 0 0 2 6 14 30 82 151 206 228 217 189 146 113 85 64 52 45 40 36 33 29 26 20 5

Z' .75 0 0 0 0 0 0 0 0 0 1 2 7 15 49 105 164 205 218 205 166 129 95 69 55 47 41 37 33 29 26 20 6
1.0 0 0 0 0 0 0 0 0 0 0 0 0 1 9 32 77 134 185 214 203 166 120 83 63 52 45 39 35 30 27 21 10::s

('D

I-' 1.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 11 33 72 121 184 203 171 117 82 62 51 44 39 32 29 22 15
~ 2.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 7 21 67 132 194 174 123 86 64 52 45 35 31 24 1800
-9 2.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 13 46 121 187 166 119 84 63 52 39 32 25 18

3.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 8 44 129 180 160 116 83 63 44 35 27 18
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-

IA/P = 0.50 * * * TC =1.25 HR * * * IA/P = 0.50
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
0.0 0 0 0 0 0 0 1 5 13 26 44 68 91 125 142 142 128 117 107 94 83 72 63 57 52 47 44 42 38 34 28 2
.10 0 0 0 0 0 0 0 0 3 10 20 36 57 100 129 140 136 125 114 100 88 76 65 59 54 49 45 43 39 35 29 3
.20 a a a 0 0 a a 0 2 7 16 30 48 90 122 139 139 127 117 102 90 77 66 60 54 49 45 43 39 35 29 3
.30 0 a a 0 0 a 0 a 0 2 5 12 24 59 98 126 137 134 125 109 96 82 69 61 56 51 46 44 40 36 29 4

.40 a 0 a a a 0 a 0 0 1 4 10 19 51 89 119 134 136 127 112 98 83 70 62 56 51 47 44 40 36 29 5

.50 0 0 0 0 0 0 0 0 0 1 3 7 15 43 79 112 131 135 129 114 100 35 71 63 57 52 47 44 40 36 29 6

.75 a a 0 0 0 a 0 a a 0 a 1 3 15 39 71 102 123 130 125 112 94 78 67 60 54 49 46 41 37 29 9
1.0 a a 0 a a a 0 0 a a a a 1 4 17 40 71 101 121 129 121 103 84 71 62 56 51 47 42 38 30 13

1.5 0 a 0 0 0 a 0 0 0 0 0 a 0 0 0 3 10 26 51 92 119 125 105 86 72 63 57 52 44 40 32 23
2.0 a a 0 0 0 0 0 0 0 0 a 0 a 0 0 0 1 3 11 35 72 112 122 103 85 71 63 56 47 42 34 26
2.5 a 0 a 0 0 a a a a a 0 a a a 0 a a a 1 7 24 66 111 119 101 83 71 62 51 44 36 27
3.0 a a 0 a 0 a 0 0 0 0 a a 0 a a a a a a 1 4 23 71 110 116 99 82 70 55 46 37 27
------+---+---+---+---+---+---.---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-

RAINFALL TYPE = II * * * TC = 1.25 HR * * * SHEET 8 OF 10

Exhibit 5-11, continued: Tabular hydrograph unit discharges (csm/in) for type II rainfall distribution

• •••••••••••••



Exhibit 5-11, continued: Tabular hydrograph unit discharges (csm/in) for type II rainfall distribution

TRVL --------------------------------------------------- HYORCGRAPH TIME (HOURS) ---------------------------------------------------
TIME 11.3 11. 9 12.1 12.3 12.5 12.7 13.0 13.4 13.8 14.3 15.0 16. a . 17.0 18.0 20.0 26.0
(~Ql11.0 11.6 12.0 12.2 12.4 12.6 12.8 13.2 13.6 14.0 14.6 15.5 16.5 17.5 19.0 22.0
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-

IA/P = 0.10 * * * TC =1.5 fiR * * * IA/P = 0.10
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
c.o 9 11 15 21 25 31 41 58 82 11 2 147 184 216 255 275 236 198 159 129 98 76 57 43 35 30 25 23 21 18 16 12 1
.1 G 9 10 13 18 20 23 28 37 51 72 98 131 166 226 265 254 226 187 151 113 86 63 46 37 31 26 23 21 19 16 13 2
.20 8 10 13 17 19 22 26 33 45 63 87 116 149 212 259 259 233 197 160 119 90 66 48 38 32 27 24 22 19 16 13 2
.30 7 9 12 16 18 21 24 30 40 55 76 103 134 197 244 255 238 206 169 125 95 68 49 38 32 27 24 22 19 17 13 2

.40 7 8 11 14 15 17 19 23 28 36 49 67 91 151 208 247 252 230 196 146 109 77 54 41 34 29 25 22 19 17 13 3

.50 6 8 10 13 15 16 18 21 26 33 43 59 80 136 194 238 249 235 204 154 115 81 56 42 34 29 25 23 20 17 13 3

.75 5 7 8 11 12 13 14 16 18 21 25 32 42 76 125 179 222 240 233 193 148 102 67 48 38 32 27 24 20 18 13 5
1.0 4 5 7 8 9 10 11 12 13 14 16 18 22 34 59 101 152 201 236 230 193 135 86 59 44 35 30 26 21 18 14 7

.-..
!:';l 1 .5 3 4 5 6 6 7 8 8 9 10 11 12 13 16 22 34 58 95 141 203 226 197 131 84 58 43 35 29 23 20 15 10.....
0 2.0 1 2 3 4 4 5 5 6 6 7 7 8 9 10 12 16 22 34 56 110 172 218 187 126 82 57 43 34 25 21 16 11
~ 2.5 1 1 2 2 3 3 3 4 4 4 5 5 6 7 8 9 11 14 18 34 e9 141 210 190 133 87 60 44 30 23 17 12...... 3.0 0 0 1 1 2 2 2 2 3 3 3 3 4 5 5 6 8 9 11 16 27 66 149 204 181 128 85 58 35 25 18 12
~ ------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-:::d !A/P = 0.30 * * * TC =1.5 HR * * * IA/P = 0.30&.

_01 ------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
c.o 0 0 0 0 0 1 6 15 31 53 80 11 2 144. 193 225 208 186 157 134 108 89 70 56 48 42 37 34 31 28 25 20 2

W. .10 0 0 0 0 0 0 1 4 12 25 43 68 97 157 198 219 203 178 151 120 98 77 60 50 44 38 35 32 28 25 20 3('[)
r:> .20 Q 0 0 0 0 0 0 1 3 9 19 35 57 114 168 201 213 196 171 135 108 84 64 53 46 40 36 33 29 26 20 40
::l .30 0 0 0 0 0 0 0 1 2 7 15 29 48 100 155 193 210 200 177 140 113 87 66 54 46 41 36 33 29 26 20 5
0-
t'j .40 0 0 0 0 0 0 0 a 2 5 12 23 39 87 141 184 207 202 182 146 117 89 68 55 47 41 36 33 29 26 20 5
P- .50 0 0 0 0 0 0 0 0 0 1 4 9 18 51 101 153 190 205 197 164 131 99 73 58 49 43 38 34 30 26 20 7

~
.75 0 0 0 0 0 0 0 a 0 0 2 4 9 30 68 116 160 189 197 179 147 110 80 62 52 45 39 35 30 27 21 8
1.0 0 0 0 0 0 0 0 0 0 0 0 0 1 5 20 49 92 138 175 195 178 137 97 72 57 48 42 37 31 28 21 12

::l
('[)

..... 1.5 0 0 0 0 c 0 a a 0 0 0 0 0 C 1 7 21 47 85 145 187 178 133 95 71 57 48 42 34 29 23 16
~ 2.0 0 a 0 0 0 0 0 a 0 0 0 0 0 0 0 0 1 4 13 45 97 162 180 138 99 74 58 49 38 32 25 1800
~ 2.5 0 0 0 0 0 0 0 a a 0 0 0 0 a a 0 0 0 1 8 31 89 161 174 133 97 72 58 42 34 26 18
'--'

3.0 0 0 0 0 0 0 0 0 0 a 0 0 a 0 0 0 0 0 0 1 5 29 98 160 169 129 95 71 48 37 28 19
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-

IA I P = 0.5e * * * TC =1.5 HR * * * IA/P = 0.50
------+---+---+---+---+---+---+---+---+---+---+--~+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
0.0 0 0 0 0 0 0 0 3 8 16 27 42 59 92 115 128 130 121 112 100 90 78 67 60 55 50 46 43 39 35 29 4
.10 0 0 0 0 0 0 0 2 6 12 22 35 51 84 110 125 128 123 114 102 91 79 68 61 55 50 46 43 39 35 29 4
.20 0 0 0 0 0 0 a 0 1 4 10 18 29 60 91 114 126 128 120 108 97 83 71 63 57 52 47 44 40 36 29 5
.30 0 Q 0 0 0 0 0 0 1 3 8 14 24 52 83 108 123 126 122 110 98 85 72 63 57 52 48 44 40 36 29 6

.40 0 0 0 0 0 0 0 a a 1 2 6 12 31 60 90 112 124 126 116 104 90 75 66 59 54 49 45 41 37 29 8

.50 0 0 0 0 0 0 0 a 0 0 2 4 9 26 53 83 106 121 125 118 106 91 77 67 60 54 49 46 41 37 29 8

.75 0 0 0 0 0 a 0 0 0 a 1 2 5 16 36 62 88 108 119 122 112 97 81 69 62 56 51 47 42 38 30 11
1.0 0 0 0 a 0 0 a 0 0 0 0 0 0 3 10 26 49 75 98 118 121 108 90 76 66 59 54 49 43 39 31 16

1 .5 0 0 0 0 0 0 0 0 0 0 a 0 a 0 1 3 11 25 45 80 107 118 106 89 75 65 59 53 45 41 32 23
2.0 0 0 0 0 0 0 0 0 a 0 0 0 0 0 0 0 1 4 11 32 63 100 11 5 104 87 74 65 58 48 42 34 26
2.5 0 0 0 0 0 0 0 0 0 0 0 0 0 a 0 0 0 0 1 4 16 48 94 113 105 89 76 66 53 45 36 27
3.0 0 0 0 0 0 0 0 0 0 a 0 0 a a 0 0 0 0 0 a 3 15 54 96 111 103 88 75 58 48 38 28
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
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Exhibit 5-11, continued: Tabular hydrograph unit discharges (csm/in) for type II rainfall distribution

TRVL --------------------------------------------------- HYDROGRAPH TIME (HOURS) ---------------------------------------------------
TIME 11.3 11.9 12.1 12.3 12.5 12.7 13.0 13.4 13.8 14.3 15.0 16.0 17.0 18.0 20.0 26.0
(HR)".0 11.6 12.0 12.2 12.4 12.6 12.8 13.2 13.6 14.0 14.6 15.5 16.5 17.5 19.0 22.0
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-

IA/P = 0.10 * * * TC =2.0 HR * * * IA/P = 0.10
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
0.0 7 9 12 16 18 21 27 36 49 64 82 104 127 171 201 226 208 193 171 132 105 79 58 45 36 30 26 23 20 17 13 3
.10 6 8 10 14 15 17 20 25 33 43 57 74 94 139 179 204 218 205 188 150 118 88 63 48 38 32 27 24 20 17 13 4
.20 6 8 10 13 14 16 19 23 29 39 51 66 84 128 169 198 213 207 192 157 123 91 65 49 39 33 28 24 20 17 13 4
.30 6 7 9 12 14 15 18 21 27 35 45 59 76 117 159 191 211 208 196 163 128 95 68 51 40 33 28 25 20 18 13 4

.40 5 6 8 11 12 13 15 17 20 24 31 41 53 87 128 167 197 209 205 180 145 106 75 55 43 35 30 26 21 18 14 S

.50 5 6 8 10 11 13 14 16 18 22 28 37 48 78 118 158 190 208 208 185 151 111 77 57 44 36 30 26 21 18 14 5

.75 4 6 7 9 10 11 12 13 15 18 22 27 35 58 91 129 164 191 202 194 167 125 87 63 48 38 32 27 22 18 14 6
1.0 3 4 6 7 8 8 9 10 11 12 14 16 18 28 46 74 110 147 178 201 193 156 108 76 56 43 35 30 23 19 14 8

'Rl 1 • 5 2 3 3 5 5 5 6 6 7 8 8 9 10 12 16 23 36 57 86 137 178 195 160 113 79 58 45 36 26 21 16 11.....
1 2 2 3 3 4 4 4 5 5 6 6 7 8 10 12 16 23 35 67 112 169 190 154 110 78 57 44 30 23 17 110 2.0

~ 2.5 0 1 1 2 2 2 3 3 3 4 4 4 5 6 7 8 9 12 16 28 52 105 170 185 149 107 76 56 35 26 18 12..... 3.0 0 0 1 1 1 1 1 2 2 2 2 3 3 3 4 5 6 7 8 12 18 41 99 161 180 152 112 80 45 30 19 12
~ ------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
~ IA/P = 0.30 * * * TC =2.0 HR * * * IA/P = 0.30
6-l ------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-_CJ1

0.0 I) 0 0 0 0 1 3 8 15 25 38 54 74 115 148 168 185 170 159 131 110 89 70 57 49 42 38 34 29 26 20 5
rn .10 0 0 0 0 0 0 0 2 6 12 21 32 47 85 124 153 169 180 168 145 120 96 75 60 51 44 39 35 30 26 20 6co
~ .20 0 0 0 0 0 0 0 2 4 10 17 27 41 75 114 146 165 175 170 149 124 99 76 62 S2 45 39 35 30 27 21 6
0

.30 0 0 0 0 0 0 0 0 1 3 7 14 23 49 86 122 151 170 174 160 136 107 82 66 54 47 41 37 31 27 21 8=0..

trJ .40 0 0 c 0 0 0 0 0 1 2 6 11 19 43 77 113 144 165 173 163 140 111 85 67 55 47 41 37 31 27 21 8
p... .50 0 0 0 0 0 0 0 0 1 2 4 9 16 37 68 104 136 160 171 165 144 114 87 69 56 48 42 37 31 27 21 9

Z'
.75 a 0 0 0 0 0 0 0 0 0 1 2 5 15 34 62 96 127 152 167 160 132 100 77 62 52 45 40 32 28 22 11
1.0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 10 24 48 79 111 150 166 153 118 90 71 58 49 43 34 29 23 14

=co
..... 1 • 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 3 10 24 45 38 130 161 148 115 88 70 57 48 37 31 24 17
<:.0 2.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 4 10 32 68 122 157 143 113 87 68 56 42 34 26 18
00 2.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 4 16 51 114 153 144 116 89 70 49 38 27 190)
'-" 3.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 15 59 118 150 140 113 88 57 42 29 19

------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
IA/P = 0.50 * * * TC =2.0 HR * * * IA/P = 0.50

------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
0.0 0 a 0 0 0 0 0 1 4 8 13 20 28 51 73 92 104 111 112 106 97 86 75 66 60 54 49 46 41 37 30 7
.1 I) 0 0 0 a 0 0 0 1 3 6 11 17 24 45 68 87 101 109 112 107 98 88 76 67 60 55 50 46 41 37 30 8
.20 a 0 0 0 0 0 0 1 2 5 9 14 21 40 62 82 98 107 111 108 100 89 77 68 61 55 50 47 41 37 30 8
.30 0 0 0 0 0 0 0 0 0 2 4 7 12 26 46 67 86 100 108 111 1C4 93 80 70 63 57 52 48 42 38 30 10

.40 0 0 0 0 0 0 0 0 0 1 3 6 10 22 41 62 81 96 106 110 1C5 94 81 71 63 57 52 48 42 38 30 11

.50 0 0 0 0 0 0 0 0 0 0 1 2 4 13 27 46 67 85 99 110 108 98 85 74 66 59 54 49 43 39 31 13

.75 0 0 0 0 0 0 0 0 0 0 0 1 2 7 18 33 52 71 88 104 108 102 89 77 68 61 55 50 44 39 31 15
1.0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 5 13 25 43 62 87 103 108 97 84 73 65 59 53 45 41 32 20

1 .5 C 0 0 0 0 a 0 0 0 0 0 0 0 0 0 2 5 12 24 48 74 99 106 95 83 72 64 58 48 43 34 25
2.0 0 0 c 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 5 17 37 69 99 104 94 82 72 64 52 45 36 27
2.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 8 27 65 95 102 95 83 73 58 49 38 28
3.0 0 0 0 0 0 0 0 0 a 0 0 0 0 0 0 0 0 0 0 0 1 8 32 68 95 101 93 82 64 52 40 28
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
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Exhibit 5-111: Tabular hydrograph unit discharges (csm/in) for type III rainfall distribution

TRVL --------------------------------------------------- HYOROGRAPH TIME (HOURS) ---------------------------------------------------
TIME 11.3 11.9 12.1 12.3 12.5 12.7 13.0 13.4 13.8 14.3 15.0 16.0 17.0 H.O 20.0 26.0
(HR)11.0 11.6 12.0 12.2 12.4 12.6 12.8 13.2 13.6 14.0 14.6 15.5 16.5 17.5 19.0 22.0
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-

IA/P = 0.10 * * * TC =0.1 HR * * * IAIP = 0.10
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
c.o 29 38 57 172 241 425 662 531 345 265 191 130 101 83 68 62 58 54 50 44 41 37 32 27 23 21 19 16 14 13 11 0
.10 26 32 47 98 147 210 353 559 540 410 313 231 164 101 80 67 61 57 53 47 43 39 34 28 24 22 19 17 14 13 11 0
.20 25 31 44 86 127 182 296 471 517 446 357 273 200 117 86 70 63 58 54 48 44 39 34 29 24 22 20 17 14 13 11 0
.30 22 28 37 57 76 110 158 250 398 477 457 390 312 178 111 83 69 62 57 51 45 41 36 31 25 23 20 18 15 13 11 0

.40 21 27 35 53 68 96 137 213 336 430 448 410 345 210 128 90 72 64 58 52 46 41 36 31 26 23 20 18 15 13 11 0

.50 19 24 30 43 49 62 85 120 182 284 382 426 415 305 188 120 86 71 63 55 49 43 38 33 27 24 21 19 15 14 11 0

.75 17 22 27 37 41 49 62 84 120 181 258 327 375 353 264 177 120 88 72 59 52 45 39 34 29 25 22 20 15 14 11 0
1.0 13 17 22 27 30 33 37 43 52 66 91 131 190 315 358 307 220 149 104 72 60 50 43 37 32 27 23 21 16 14 12 0

,.-...
I:>:)

1.5 9 11 14 18 19 21 23 25 27 29 33 37 44 70 134 229 304 318 269 172 106 68 52 44 38 33 28 24 19 15 12 2~

0 2.0 6 8 10 13 14 15 16 17 19 20 22 24 26 32 45 73 130 207 271 292 216 121 68 51 43 37 32 27 21 16 13 6< 2.5 3 4 6 8 9 10 10 11 12 13 14 16 17 20 23 29 38 57 97 189 271 244 136 75 53 44 38 33 24 19 14 9
~

3.0 1 2 4 5 6 6 7 8 8 9 10 11 12 14 16 19 23 28 38 74 146 256 226 131 74 53 44 37 27 21 14 10
~
;0 ------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
en IA/P = 0.30 * * * TC =0.1 HR * * * IAIP = 0.30
511 ------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
U1 c.o 0 0 0 48 106 296 597 496 368 300 221 155 125 106 89 83 79 74 69 62 59 54 47 40 35 32 28 25 22 20 17 0
(!) .10 0 0 0 35 82 225 473 488 408 336 260 190 147 113 9.4 85 80 75 70 63 59 54 48 40 35 32 29 25 22 20 17 0
n .20 0 0 0 7 26 64 171 372 449 422 365 295 225 142 109 92 84 79 74 66 61 56 50 43 36 33 30 26 22 20 17 00
:::l .30 0 0 0 5 19 49 130 291 397 414 381 323 258 161 118 96 86 80 75 68 62 57 50 43 37 33 30 27 22 20 17 0
0-
t:rj .40 0 0 0 a 3 14 37 99 227 340 389 384 343 229 152 113 94 85 79 71 65 59 52 46 38 34 31 28 23 21 17 0
P- .50 a 0 0 0 2 10 28 75 177 286 355 374 354 256 170 123 99 87 80 73 66 60 53 46 39 35 31 28 23 21 18 0

~
.75 0 0 0 0 0 1 4 13 35 86 161 238 296 325 266 194 141 110 93 80 71 63 56 50 43 37 33 30 24 21 18 0

:::l 1.0 0 0 0 0 0 0 0 2 6 19 48 99 165 282 311 264 197 144 112 88 77 67 59 52 45 39 34 31 24 22 18 0
(!)

~ 1.5 0 0 0 0 0 0 0 0 0 0 0 1 4 29 99 197 265 277 236 162 113 84 69 60 53 46 39 35 28 23 19 2
e!:> 2.0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 8 35 94 172 233 253 196 124 83 68 59 52 45 39 31 25 20 800
-9 2.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 11 37 88 184 235 201 122 83 67 59 52 45 34 27 21 13

3.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 7 38 110 222 202 131 88 69 60 52 39 31 22 15
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-

!AlP = 0.50 * * * TC =0.1 HR * * * !AlP = 0.50
------+---+---+---+---+---+---+---+---+---+---+---+---+---+--~+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
0.0 0 0 0 0 0 107 226 282 258 209 155 130 123 107 97 95 91 87 82 78 74 69 61 52 47 43 39 35 32 29 25 0
.10 0 0 0 0 0 71 174 246 254 224 178 146 130 112 100 96 92 88 83 78 75 70 62 53 48 44 40 35 32 29 25 0
.20 0 0 0 0 0 0 48 132 208 239 229 195 162 127 109 99 95 91 87 80 77 72 65 56 49 45 41 36 32 30 25 0
.30 0 0 0 0 0 0 32 99 172 216 225 205 176 136 113 101 96 92 88 81 77 72 65 57 50 45 41 37 32 30 26 0

.40 0 0 0 0 0 0 0 21 73 139 191 213 208 164 131 111 100 95 91 85 79 74 68 60 51 47 43 38 33 30 26 0

.50 0 0 0 0 0 0 0 14 53 110 164 197 204 174 139 116 103 97 92 86 80 75 68 60 52 47 43 39 33 30 26 0

.75 0 0 0 0 0 0 0 5 22 54 96 137 166 180 159 134 115 103 96 89 83 77 70 63 54 48 44 40 33 31 26 0
1.0 0 0 0 0 0 0 0 0 0 2 10 29 60 132 175 169 146 124 109 97 89 81 74 67 59 52 47 43 34 31 27 0

1.5 0 0 0 0 0 0 0 0 0 0 0 0 2 17 58 112 150 159 148 122 104 91 81 74 67 59 51 46 38 32 28 1
2.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 20 54 98 133 149 133 108 90 80 73 66 58 51 42 34 29 7
2.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 12 35 87 131 141 111 92 81 74 66 59 46 38 30 18
3.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 4 22 63 120 136 110 91 81 73 66 51 42 31 22
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-

01 RAINFALL TYPE = III * * * TC = 0.1 HR * * * SHEET 1 OF 10
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Exhibit 5·111, continued: Tabular hydrograph unit discharges (csm/in) for type III rainfall distribution

TRVL --------------------------------------------------- HYDROGRAPH TIME (HOURS) --------~------------------------------------------
TIME 11.3 11.9 12.1 12.3 12.5 12.7 13.0 13.4 13.8 14.3 15.0 16.0 17.0 18.0 20.0 26.0
(HR)11.0 11.6 12.0 12.2 12.4 12.6 12.8 13.2 13.6 14.0 14.6 15.5 16.5 17.5 19.0 22.0
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-

IA/P = 0.10 ••• TC =0.2 HR... IA/P = 0.10
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
0.0 27 34 50 119 176 258 448 565 483 358 270 194 137 93 75 65 60 56 52 46 42 38 33 28 24 21 19 17 14 13 11 0
.10 24 30 42 70 103 151 222 372 501 489 402 314 234 128 91 73 64 59 55 49 44 40 35 30 25 22 20 17 15 13 11 0
.20 23 29 39 64 90 131 192 312 438 472 425 351 273 153 101 78 66 61 56 50 45 40 35 30 25 22 20 18 15 13 11 0
.30 21 26 33 48 59 79 114 166 263 380 441 431 378 238 141 96 75 65 60 53 47 42 37 32 26 23 21 18 15 13 11 0

.40 20 25 "32 45 54 71 99 144 224 328 404 422 392 271 165 108 81 68 61 54 48 43 37 32 27 23 21 19 15 14 11 0

.50 18 22 28 38 43 51 64 88 125 191 282 363 402 356 241 151 102 78 66 57 51 44 39 34 28 24 22 19 15 14 11 a

.75 15 18 23 30 33 37 42 50 64 87 125 184 253 359 341 260 177 121 89 67 57 48 42 36 31 26 23 21 16 14 12 0
1.0 12 16 20 25 28 30 33 37 43 53 68 94 135 251 345 330 260 181 125 81 63 52 44 38 33 28 24 21 17 14 12 0

'@ 1.5 8 10 13 17 18 19 21 23 25 27 30 33 38 55 99 179 266 308 289 201 124 74 54 45 39 34 29 24 19 15 12 2......
0 2.0 5 7 9 12 13 14 15 16 17 19 20 22 24 29 38 57 99 166 238 284 239 141 75 54 44 38 33 28 21 17 13 6
<: 2.5 2 4 5 7 8 9 10 10 11 12 13 14 16 18 22 26 33 46 75 155 240 264 154 83 56 46 39 34 25 19 14 9..... 3.0 1 2 3 5 5 6 6 7 8 8 9 10 11 13 15 18 21 25 33 59 118 220 250 147 82 56 45 39 28 22 14 10
~ ------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
~ IA/P = 0.30 • •• TC =0.2 HR • • • IA/P = 0.30
&. ------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-511

0.0 0 0 0 17 49 115 297 489 462 379 307 230 167 119 98 86 81 76 72 64 60 55 48 41 36 32 29 26 22 20 17 0
U1 .10 0 0 0 12 37 89 228 402 442 400 338 266 200 131 1C4 89 82 78 73 65 61 56 49 42 36 33 29 26 22 20 17 0CD
n .20 a 0 0 1 8 27 69 175 326 403 401 359 297 182 126 100 88 81 76 69 63 58 51 44 37 34 30 27 23 21 17 00

.30 0 a 0 1 6 20 52 134 262 356 386 368 321 208 140 107 91 83 78 70 64 58 52 45 38 34 31 27 23 21 17 0::l
0-
trj .40 0 0 0 1 4 15 40 103 209 307 360 365 336 234 157 116 95 85 79 72 65 59 53 46 39 34 31 28 23 21 17 0
P- .50 0 0 0 0 0 3 11 30 78 165 260 327 352 305 213 147 111 93 84 75 68 61 55 48 41 35 32 29 23 21 18 0

~
.75 0 0 0 0 0 1 5 14 37 83 150 220 276 311 264 196 144 112 94 80 72 64 56 50 43 37 33 30 24 21 18 0
1.0 0 0 0 0 0 0 0 0 2 7 20 48 94 215 299 286 230 171 128 95 81 69 61 54 47 40 35 32 25 22 18 0

::l
CD

...... 1.5 0 0 0 0 0 0 0 0 0 0 0 0 2 13 56 139 224 266 253 186 128 89 71 61 54 48 41 36 29 23 19 3
<:0 2.0 0 0 0 0 0 0 0 0 0 0 0 0 a 0 3 17 58 126 196 245 214 140 89 71 61 54 47 40 32 25 20 9
00 2.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 5 21 57 145 228 213 136 89 70 60 53 46 35 28 21 13-9

3.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 a 3 23 78 180 215 145 94 72 61 54 41 32 22 15
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-

IA/P = 0.50 • •• TC =0.2 HR • • • lAIP = 0.50
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
0.0 0 a 0 a 0 10 110 206 245 245 208 162 137 117 102 96 93 90 85 79 76 71 63 54 48 44 40 36 32 29 25 a
.10 0 0 0 0 0 7 76 163 217 235 217 181 152 122 106 98 94 90 86 80 76 71 64 55 49 45 41 36 32 29 25 0
.20 0 0 0 0 0 0 5 52 126 187 219 218 193 145 119 104 97 93 89 83 78 73 66 58 50 46 42 37 32 30 26 a
.30 0 0 a 0 a 0 3 36 96 156 198 211 199 155 125 108 99 94 90 84 79 74 67 59 51 46 42 38 32 30 26 a
.40 a a a 0 a a a 2 24 72 128 175 199 184 147 121 106 98 93 87 81 76 69 61 53 48 44 39 33 30 26 0
.50 0 a a a a a a 1 17 54 103 151 183 194 156 127 109 100 95 88 82 76 70 62 54 48 44 40 33 30 26 a
.75 a a 0 0 0 0 a 0 6 23 52 90 127 174 168 146 124 109 100 92 85 78 72 65 56 49 45 41 34 31 26 0
1.0 0 0 0 0 0 a a 0 a 0 2 11 29 91 149 169 157 135 117 100 92 83 70 69 61 53 48 43 35 32 27 a
1.5 0 0 0 0 0 0 0 0 0 0 0 0 0 7 33 81 128 155 155 130 109 94 83 75 68 60 53 47 39 33 28 2
2.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 10 34 72 112 145 139 114 93 82 74 67 60 52 43 35 29 9
2.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 12 33 83 126 139 112 92 81 74 67 59 47 38 30 13
3.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 4 21 60 116 133 110 92 81 73 66 51 42 31 22
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
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Exhibit 5-111, continued: Tabular hydrograph unit discharges (csm/in) for type III rainfall distribution

TRVL --------------------------------------------------- HYDRCGRAPH TIME (HOURS) ---------------------------------------------------
TI~E 11.3 11.9 12.1 12.3 12.5 12.7 13.0 13.4 13.8 14.3 15.0 16.0 17.0 18.0 20.0 26.0
(HR)11.0 11.6 12.0 12.2 12.4 12.6 12.3 13.2 13.6 14.0 14.6 15.5 16.5 17.5 19.0 22.0
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-

IA/P = 0.10 * * * TC =0.3 HR * * * IA/P = 0.10
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
0.0 25 31 44 84 124 181 287 441 498 451 358 276 204 118 87 70 63 58 54 48 44 39 34 29 24 22 20 17 14 13 11 a
.10 22 28 37 56 74 108 156 244 375 457 453 389 314 180 113 83 69 62 57 51 46 41 36 31 26 23 20 18 15 13 11 a
.20 21 27 35 53 67 94 136 208 319 411 439 406 345 212 130 91 73 64 59 52 46 42 36 31 26 23 21 18 15 13 11 a
.30 19 24 30 42 49 61 83 118 178 272 365 414 409 305 190 121 87 71 63 55 49 43 38 33 27 24 21 19 15 14 11 0

.40 1 B 23 29 40 46 56 74 103 153 232 321 383 400 329 217 138 96 75 65 57 50 44 38 33 28 24 21 19 15 14 11 0

.50 16 21 26 34 38 43 52 67 91 132 199 280 349 383 297 196 128 91 73 60 53 46 40 35 30 25 22 20 16 14 11 0

.75 14 18 23 30 33 37 43 52 66 91 131 187 251 347 331 260 182 126 92 68 57 49 42 36 31 26 23 21 16 14 12 a
1.0 11 15 18 23 25 23 30 33 38 44 54 71 98 192 296 334 294 221 154 94 69 55 45 40 34 29 25 22 17 15 12 0

---l:-:l 1 • 5 7 9 12 15 17 18 19 21 23 25 27 30 33 45 75 137 222 287 300 233 149 84 57 47 40 35 30 25 20 16 13 3.....
0 2.0 4 6 8 11 12 13 14 15 16 17 19 20 22 26 33 46 76 131 201 278 258 165 85 57 46 40 34 29 22 17 13 7
<: 2.5 2 3 5 7 7 8 9 10 10 11 12 13 14 17 20 24 29 39 60 125 213 260 177 94 60 47 40 35 25 20 14 9.-. 3.0 1 2 3 4 5 5 6 6 7 8 8 9 10 12 14 16 19 23 29 48 95 195 247 167 93 60 47 40 29 22 15 10
~ ------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
~ IA/P = 0.30 * * * TC =0.3 HR * * * IA/P = 0.30en
~01 ------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-

0.0 0 0 0 6 22 58 146 308 424 422 367 303 234 145 111 92 84 79 74 67 62 57 50 43 36 33 30 26 22 20 17 0rn .10 0 0 0 4 16 44 112 243 364 402 379 328 266 166 120 97 36 80 75 68 62 57 51 44 37 33 30 27 22 21 17 a(1)
(j .20 a 0 0 3 12 33 a6 190 306 370 376 344 292 189 132 103 89 82 77 69 63 58 51 44 37 34 30 27 23 21 17 a0::s .30 0 0 0 0 2 8 25 65 149 254 331 361 350 261 175 126 100 88 81 73 66 60 53 46 39 35 31 28 23 21 18 a
0-
trj .40 0 0 0 a 1 6 19 50 116 208 290 338 346 232 195 138 107 91 83 74 67 60 54 47 40 35 32 28 23 21 18 a
P- .50 0 a 0 a 0 1 4 14 38 90 168 250 308 333 256 180 131 103 89 78 71 63 56 49 42 36 33 29 23 21 18 a

~
.75 Ij 0 0 a a 0 2 6 17 43 89 150 213 299 286 229 171 129 104 85 75 65 58 51 44 38 34 30 24 22 18 a
1 .0 0 a 0 a 0 0 0 0 1 3 9 24 53 153 253 288 257 200 150 105 85 72 62 55 48 41 36 32 26 22 19 a::s

(1)

..... , • 5 0 a 0 a 0 0 0 a a 0 0 1 2 15 59 138 217 258 248 187 130 91 71 62 55 48 41 36 29 23 19 3
~ 2.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 9 36 90 159 239 227 158 97 74 63 55 48 42 32 26 20 10
00

2.5 0 a 0 0 0 a a 0 0 0 0 0 0 0 0 a 2 12 37 113 194 224 151 96 73 62 55 48 36 29 21 140)
'-" 3.0 0 0 0 a 0 a a a a a a a a a a a a 1 4 24 78 176 211 145 95 73 62 54 41 32 22 15

------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
IA/P = 0.5e * * * TC =0.3 HR * * * IA/P = 0.50

------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
0.0 0 0 a a a 2 33 116 193 221 221 200 165 129 110 99 95 92 87 81 77 72 65 56 49 45 41 37 32 30 25 a
.10 0 0 0 0 0 1 23 85 157 200 214 205 178 138 115 102 96 92 88 82 77 73 66 57 50 46 42 37 32 30 26 0
.20 0 a 0 0 0 1 15 62 125 175 201 203 187 147 121 105 98 94 89 83 78 73 66 58 50 46 42 38 32 30 26 a
.30 0 a 0 a 0 a a 10 45 99 149 184 197 174 140 117 104 97 93 86 80 75 69 61 52 47 43 39 33 30 26 a

.40 0 a 0 0 0 0 0 7 32 76 125 164 189 179 148 123 107 99 94 87 81 76 69 62 53 48 44 39 33 30 26 0

.50 0 0 a 0 a a a a 5 23 59 103 144 133 169 141 119 105 98 90 84 78 71 64 55 49 45 41 33 31 26 a

.75 0 0 0 a a 0 a a 2 9 27 55 89 148 168 156 135 117 105 94 87 80 73 66 58 51 46 42 34 31 27 a
1.0 0 a a 0 a a a a a 0 1 4 14 59 119 157 163 145 126 105 95 85 77 71 63 55 49 44 36 32 27 a

1 .5 0 0 0 a 0 0 a 0 0 a a a a 3 19 56 103 139 151 138 116 97 85 77 70 62 54 48 40 33 28 3
2.0 0 0 0 a 0 a a 0 0 a 0 a 0 a 1 5 21 52 91 135 143 120 96 84 76 69 61 54 44 35 29 11
2.5 0 a 0 a a a a 0 a a 0 a a 0 a a 1 7 22 65 112 136 117 96 83 75 68 60 48 39 30 19
3.0 0 a 0 0 a a a a 0 a a 0 a a a a 0 a 2 13 45 102 131 114 95 83 75 67 53 43 31 22
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
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Exhibit 5-111, continued: Tabular hydrograph unit discharges (csm/in) for type III rainfall distribution

TRVL --------------------------------------------------- HYDROGRAPH TIME (HOURS) ---------------------------------------------------
TIME 11.3 11.9 12.1 12.3 12.5 12.7 13.0 13.4 13.8 14.3 15_0 16.0 17.0 18.0 20.0 26.0
(HR)11.0 11.6 12.0 12.2 12.4 12.6 12.8 13.2 13.6 14.0 14.6 15.5 16.5 17.5 19.0 22.0
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-

!AlP = 0.10 * * * TC =0.4 HR * * * IA/P = 0.10
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
0.0 23 29 39 65 91 132 198 308 422 449 417 345 274 162 108 82 68 61 57 50 45 41 35 30 25 22 20 18 15 13 11 0
.10 20 26 33 48 60 80 114 170 262 368 422 418 370 242 149 102 79 67 60 53 47 42 37 32 27 23 21 18 15 13 11 (
.20 20 25 32 45 55 72 100 147 224 320 388 408 383 272 171 114 85 70 62 54 48 43 37 32 27 23 21 19 15 14 11 0
.30 17 22 28 38 43 51 65 88 127 191 277 351 389 349 244 157 108 81 68 58 51 45 39 34 29 24 22 19 15 14 11 0

.40 17 21 27 36 41 47 59 79 111 165 240 314 378 359 268 178 120 88 72 60 52 45 40 34 29 25 22 20 15 14 11 0

.50 15 19 24 31 34 38 44 54 71 98 142 207 278 364 332 243 163 113 84 65 56 48 41 36 31 26 23 20 16 14 12 0

.75 12 16 20 25 27 30 33 38 44 54 70 97 138 249 333 320 257 185 131 85 65 53 44 39 33 28 24 22 17 14 12 0
1 .0 11 13 17 22 23 25 28 30 34 38- 46 57 75 145 245 322 311 255 188 114 77 58 47 41 35 30 26 23 18 15 12 1

B 1.5 6 9 11 14 15 17 18 19 21 23 25 27 30 39 59 105 180 255 292 257 176 98 61 48 41 36 31 26 20 16 13 4,.....
0 2.0 4 6 8 10 11 12 13 14 15 16 17 19 20 24 30 39 61 103 166 253 272 189 98 61 48 41 35 30 23 18 13 8
< 2.5 2 3 4 6 7 7 8 9 10 10 11 12 13 16 18 22 26 34 49 100 183 255 198 108 66 50 42 36 26 20 14 9..... 3.0 1 1 2 4 4 5 5 6 6 7 8 8 9 11 13 15 19 21 26 40 77 169 243 185 106 65 49 41 30 23 15 10
~ ------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-;:d !AlP = 0.30 * * * TC =0.4 HR * * * IA/P = 0.30en

_01 ------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
0.0 :> 0 0 2 10 30 78 177 306 379 379 347 293 187 133 105 90 82 77 69 63 58 51 44 38 34 30 27 23 21 17 0

W .10 0 a a 2 7 22 59 138 250 336 365 353 313 212 146 112 94 84 78 71 64 59 52 45 38 34 31 27 23 21 17 attl
~ .20 a 0 a 1 5 17 45 107 202 292 341 349 325 235 162 121 98 87 80 72 65 59 53 46 39 34 31 28 23 21 17 00::s .30 0 0 a a 1 4 12 34 83 162 249 310 336 298 215 152 116 96 85 76 68 61 55 48 41 36 32 29 23 21 18 a
0-

M .40 0 0 0 0 0 3 9 26 64 130 209 276 324 307 234 168 125 101 88 77 70 62 55 49 41 36 32 29 23 21 18 a
p.. .50 0 0 0 0 0 a 2 7 19 49 103 173 242 313 285 216 157 119 98 82 73 65 57 51 44 37 33 30 24 22 18 a

~
.75 a 0 0 a 0 0 1 3 9 23 52 97 153 253 285 253 199 151 118 91 78 68 59 53 46 39 35 31 25 22 18 0
1.0 0 0 c 0 0 a a a 0 1 4 13 30 104 204 276 276 226 175 120 92 75 64 57 50 43 37 33 26 22 19 1::s

ttl
,..... 1.5 0 0 0 0 a 0 0 a 0 a 0 a 1 8 36 98 177 236 250 207 148 99 75 63 56 49 42 37 29 24 19 4
~ 2.0 0 0 a 0 0 0 0 a 0 a 0 0 0 0 1 5 22 62 124 210 232 176 107 78 65 57 50 43 33 27 20 1100
~ 2.5 0 a a 0 a 0 0 0 a 0 0 0 0 a 0 0 1 7 24 95 167 219 167 106 77 64 56 49 37 29 21 14
'-'

3.0 0 a a 0 a a 0 0 a a 0 a a a 0 0 a 0 2 15 58 152 207 159 104 76 64 55 42 33 22 15
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-

!AlP = 0.50 * * * TC =0.4 HR * * * !AlP = 0.50
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
c.o a a a 0 0 a 10 54 121 182204204191 146 121 106 98 94 90 83 78 73 66 58 50 46 42 38 32 30 26 0
.10 a a 0 a a 0 7 38 94 153 187 196 193 155 128 110 100 95 91 84 79 74 67 59 51 46 42 38 32 30 26 0
.20 0 0 0 a 0 0 5 27 71 126 166 187 191 164 134 114 103 96 92 95 80 75 68 60 52 47 43 38 33 30 26 0
.30 0 0 0 0 0 a a 3 19 54 102 145 173 185 155 129 111 101 95 88 82 76 70 62 54 48 44 40 33 31 26 a
.40 a 0 0 a 0 0 0 2 13 40 81 124 157 180 161 135 116 104 97 90 83 77 71 63 55 49 44 40 33 31 26 a
.50 0 a 0 0 0 a 0 0 1 9 30 64 104 163 174 154 130 113 102 93 86 79 73 66 57 50 46 42 34 31 27 0
.75 0 0 0 a a a 0 a a 3 13 32 59 120 157 162 145 126 111 98 90 82 75 68 60 52 47 43 35 31 27 0
1.0 0 0 0 0 a 0 0 0 0 0 0 2 6 36 90 138 158 152 135 112 98 88 79 72 65 56 50 45 37 32 27 0

1 .5 I] a a a a 0 0 0 0 0 0 a 0 1 10 37 80 121 148 143 123 102 87 78 71 64 56 49 41 34 28 4
2.0 0 0 a 0 a 0 0 a a 0 a a a a a 2 13 36 71 121 140 126 101 86 78 70 63 55 44 36 29 13
2.5 a a a a a a a a 0 a a a a a a a 1 4 14 49 97 135 122 100 '36 77 70 62 49 40 30 20
3.0 0 0 0 0 a a a a a 0 0 0 a 0 0 0 a a 1 9 33 88 130 119 98 85 76 69 54 44 32 22
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-

RAINFALL TYPE = III * * * TC = 0.4 HR * * * SHEET 4 OF 10

• • •• • • • • • • • • • •



Exhibit 5-111, continued: Tabular hydrograph unit discharges (csm/in) for type III rainfall distribution

TRVL --------------------------------------------------- HYDROGRAPH TIME (HOURS) ---------------------------------------------------
TIME 11.3 11.9 12.1 12.3 12.5 12.7 13.0 13.4 13.8 14.3 15.0 16.0 17.0 18.0 20.0 26.0
(HR)11.0 11.6 12.0 12.2 12.4 12.6 12.8 13.2 13.6 14.0 14.6 15.5 16.5 17.5 19.0 22.0
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-

IA/P = 0.10 * * * TC =0.5 HR * * * IA/P = 0.10
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
0.0 21 27 35 54 70 97 144 217 316 397 411 388 330 214 139 99 78 67 60 52 47 42 36 31 26 23 21 18 15 13 11 0
.10 19 24 30 43 50 64 86 125 186 273 355 392 390 296 194 129 94 75 65 56 49 43 38 33 28 24 21 19 15 14 11 0
.20 18 23 29 40 47 58 77 109 161 235 315 367 382 318 218 145 103 80 68 57 50 44 39 33 28 24 22 19 15 14 11 0
.30 16 21 26 34 38 44 53 69 95 139 203 278 337 367 289 199 135 98 77 62 54 46 40 35 30 25 22 20 16 14 11 0

.40

.50

.75
1.0

16 20 25
14 18 22
12 16 20
10 12 16

33 36
2831
25 28
20 22

41
35
30
23

49
39
34
25

62
46
38
28

84 121 176 244 306 358 306 220 151 107 83 64 55
57 75 106 152 213 323 346 282 202 140 102 73 59
45 56 75 104 145 246 319 308 252 187 135 89 67
31 34 39 47 60 110 197 280 309 279 220 138 90

47 41
50 42
53 44
63 49

35 30 25
37 32 27
39 33 28
42 37 31

23
23
24
26

20
21
22
23

16
16
17
18

14
14
14
15

12
12
12
12

o
c
o
1

1.5 6 8 10 13 14 15 17 18 19 21 23 25 27 34 49 82 143 218 283 271 203 116 68 51 43 37 32 27 21 16 13 4
2.0 3 5 7 9 10 11 12 13 14 15 16 17 19 22 27 34 50 82 135 226 265 211 114 67 50 42 37 31 23 18 13 8
2.5 2 3 4 6 7 7 8 9 10 10 11 12 13 16 18 22 26 34 50 102 182 249 197 111 67 50 42 36 26 20 14 9
3.0 1 1 2 3 4 4 5 5 6 6 7 8 8 10 12 14 16 19 23 34 63 144 238 201 121 72 52 43 31 23 15 10
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-

IA/P = 0.30 * * * TC =0.5 HR * * * IA/P = 0.30
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
0.0 0 0 0 1 4 15 40 101 198 295 345 345 325 232 161 122 100 88 80 72 6' 59 53 46 39 34 31 28 23 21 18 0
.10 0 0 0 1 3 11 30 77 158 249 313 335 329 253 178 132 106 91 82 73 66 60 53 47 40 35 31 28 23 21 18 0
.20 0 0 0 0 2 8 23 59 125 208 278 316 324 271 196 144 112 95 85 75 67 61 54 47 40 35 32 28 23 21 18 0
.30 0 0 0 0 0 2 6 17 45 98 171 242 291 313 249 182 136 108 92 80 71 63 56 49 42 36 33 29 24 21 18 0

1.5 0 0 0 0 0 0 0 0 0 0 0 0 0 4 22 67 138 205 241 221 167 110 79 66 58 51 44 38 30 24 20 5
2.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 13 42 93 182 225 191 119 83 67 58 51 44 34 27 21 12
2.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 4 15 62 139 213 180 117 82 67 58 51 38 30 22 15
3.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 10 41 127 203 171 114 81 66 57 43 33 23 16
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-

IA/P = 0.50 * * * TC =0.5 HR * * * IAIP = 0.50
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+~--+---+---+---+---+---+---+---+---+---+---+---+---+-.
0.0 0 0 0 0 0 0 3 24 68 124 174 190 190 162 133 114 103 97 92 85 80 75 68 60 52 47 43 39 33 30 26 0
.10 0 0 0 0 0 0 2 17 51 100 149 177 186 169 14C 119 106 99 93 86 81 75 69 61 52 47 43 39 33 30 26 0
.20 0 0 0 0 0 0 1 12 38 79 126 160 181 173 147 124 109 101 95 88 81 76 69 62 53 48 44 39 33 30 26 0
.30 0 0 0 0 0 0 0 1 8 28 62 105 141 176 165 141 120 107 99 91 84 78 71 64 56 49 45 41 33 31 26 0

.40 0 0 0 0 0 0 0 1 6 20 48 86 123 172 172 146 125 111 101 92 85 79 72 65 56 50 45 41 34 31 26 0

.50 0 0 0 0 0 0 0 0 4 15 37 70 105 157 167 151 130 114 104 94 87 79 73 66 57 50 46 42 34 31 27 0

.75 0 0 0 0 0 0 0 0 0 1 6 17 37 91 139 157 150 134 119 103 93 84 76 69 62 54 48 44 35 32 27 0
1.0 0 0 0 0 0 0 0 0 0 0 1 3 9 40 91 135 153 149 135 113 99 88 79 72 65 57 50 45 37 32 27 1

.40

.50

.75
1.0

o
o
o
o

o
o
o
o

o
o
o
o

o
o
o
o

o
o
o
o

1
o
o
o

4 13 34
1 3 10
014
o 0 0

77 140 208 264 304 263 198 148 115 97 81 72
26 60 113 177 276 295 244 185 140 111 88 77
12 29 60 104 204 271 263 222 174 136 101 83

1 2 6 16 67155235263242198138 102

64 57
67 59
70 61
80 66

50 43
52 45
54 47
58 51

37
39
40
44

33
34
35
38

30
31
32
34

24
24
25
27

21
22
22
23

18
18
18
19

o
o
o
1

1.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 24 59 101 132 144 130 107 90 80 73 65 57 51 41 34 29 6
2.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 7 25 55 106 138 130 105 89 79 72 65 57 45 37 30 15
2.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 9 36 81 133 133 104 88 79 71 64 50 41 31 21
3.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 24 74 128 122 103 88 78 70 55 45 32 23
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
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Exhibit 5-111, continued: Tabular hydrograph unit discharges (csm/in) for type III rainfall distribution

TRVL --------------------------------------------------- HYDROGRAPH TIME (HOURS) ---------------------------------------------------
TIME 11.3 11.9 12.1 12.3 12.5 12.7 13.0 13.4 13.8 14.3 15.0 16.0 17.0 18.0 20.0 26.0
(HR)11.0 11.6 12.0 12.2 12.4 12.6 12.8 13.2 13.6 14.0 14.6 15.5 16.5 17.5 19.0 22.0
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-

IAIP = 0.10 * * * TC =0.75 HR * * * IA/P = 0.10
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
0.0 17 22 28 39 45 56 73 104 151 215 281 328 343 310 228 163 121 94 77 63 53 45 39 34 29 25 22 20 15 14 11 0
.10 17 21 27 37 42 51 66 91 131 187 250 302 336 319 247 179 131 101 82 65 55 46 40 35 29 25 22 20 16 14 11 0
.20 15 19 24 31 35 40 48 60 81 114 163 221 275 328 298 229 167 124 96 73 60 49 42 36 31 26 23 20 16 14 12 a
.30 14 18 23 30 33 38 44 55 72 100 142 194 248 320 305 245 182 135 103 76 62 50 42 37 31 27 23 21 16 14 12 0

.40 13 16 21- 26 29 32 36 41 50 65 88 124 171 268 313 288 228 170 127 88 68 54 44 38 33 28 24 21 17 14 12 a

.50 12 16 20 25 28 30 34 39 46 59 78 109 150 244 306 294 242 184 138 94 71 56 45 39 34 28 24 22 17 14 12 a

.75 10 13 16 21 23 25 27 30 33 38 46 58 n 140 221 277 287 248 197 133 92 66 50 42 36 31 26 23 18 15 12 1
1.0 8 10 13 16 18 19 21 23 25 27 30 34 39 61 1C9 181 249 280 265 198 134 85 58 46 40 34 29 25 20 16 12 2

t3 1.5 5 7 9 12 13 14 15 16 17 19 20 22 24 30 40 63 106 167 225 261 226 147 84 58 46 39 34 29 22 17 13 5.......
0 2.0 2 4 5 7 8 9 9 10 11 12 13 14 16 18 22 26 34 50 80 155 226 246 158 91 61 47 40 34 25 20 14 9
~ 2.5 1 2 3 5 5 6 6 7 8 8 9 10 11 13 15 18 21 26 34 62 120 209 234 151 90 60 47 39 29 22 15 10
I-< 3.0 a 1 2 3 3 3 4 4 5 5 6 7 7 9 10 12 15 17 21 29 50 113 209 224 144 88 59 46 33 25 16 10
~ ------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-~ IA/P = 0.3C * * * TC =0.75 HR * * * IA/P = 0.30&.
~01 ------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
r.n 0.0 0 0 0 0 1 3 8 24 58 113 182 243 283 287 233 178 139 114 98 83 73 64 56 50 43 37 33 30 24 21 18 a
CD .10 a 0 0 0 0 2 6 18 45 91 151 212 259 284 245 191 149 120 102 85 75 65 57 50 43 37 33 30 24 21 18 0
(j .20 0 0 0 0 0 0 1 5 14 35 72 125 183 263 277 230 180 142 116 93 80 68 59 52 45 39 34 31 25 22 18 a0
::l .30 0 0 0 0 0 0 1 3 10 26 57 102 156 245 270 240 192 151 122 96 82 69 60 53 46 39 35 31 25 22 18 a
0..

M .40 a 0 0 0 a 0 0 1 2 8 20 45 83 182 252 264 226 181 144 108 89 73 62 55 48 41 36 32 26 22 19 ap... .50 0 a a 0 0 0 0 0 2 6 15 35 67 158 235 259 235 192 153 113 92 75 63 56 49 42 36 33 26 22 19 1

~
.75 a 0 0 a 0 0 0 0 0 0 1 2 7 35 100 178 232 242 217 163 121 90 71 61 54 47 40 35 28 23 19 2

::l
1.0 0 a 0 0 0 0 a 0 0 0 0 1 4 21 68 140 205 236 229 181 135 97 74 63 55 48 41 36 29 24 19 3

CD
....... 1.5 0 0 0 0 a 0 0 0 0 0 0 a 0 0 2 13 42 94 155 221 212 158 103 77 64 56 49 42 33 26 20 10
~ 2.0 a 0 0 0 0 0 a 0 0 0 0 0 0 0 0 1 4 15 42 113 184 209 151 101 76 63 55 48 36 29 21 1400
m 2.5 a a 0 0 a 0 0 0 0 0 a a a a 0 a a 1 5 27 80 168 199 146 100 75 63 55 41 32 22 15'-'

3.0 0 a 0 0 0 a 0 0 0 0 0 0 a 0 0 a a 0 0 1 10 56154191 151 105 78 64 48 37 24 16
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-

IA/P = 0.50 * * * TC =0.75 HR * * * IA/P = 0.50
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
0.0 0 0 0 0 0 0 0 3 13 37 71 108 140 167 156 136 120 108 101 92 85 78 72 64 56 50 45 41 34 31 26 a
.10 0 0 0 0 0 a a 2 10 28 57 91 124 163 158 140 124 111 103 94 86 79 72 65 57 50 46 41 34 31 27 0
.20 0 0 a 0 0 0 0 0 1 7 21 45 76 135 159 153 136 120 109 98 90 82 74 67 59 52 47 43 35 31 27 a
.30 0 a a 0 0 0 0 0 1 5 15 35 62 121 157 157 140 124 112 100 91 83 75 68 60 52 47 43 35 31 27 a

.40 a a a 0 0 0 0 0 1 3 11 27 50 107 146 154 143 128 115 102 93 84 76 69 61 53 48 43 35 32 27 a

.50 0 a a 0 0 a 0 0 0 0 2 8 21 66 118 148 152 139 125 108 97 87 78 71 63 55 49 45 36 32 27 1

.75 0 a 0 0 0 0 0 0 0 0 1 4 10 38 82 122 142 144 133 116 103 91 80 73 66 58 51 46 37 32 28 1
1.0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 24 60 102 132 142 133 116 99 86 77 70 62 55 49 40 33 28 3

1.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 7 25 55 91 128 136 119 98 85 77 69 62 54 44 36 29 11
2.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 a 2 9 25 66 109 131 116 97 85 76 69 61 48 39 30 18
2.5 a 0 0 0 0 0 0 0 0 0 0 0 a 0 a 0 0 0 3 16 47 100 127 114 96 84 75 68 53 43 31 22
3.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 10 44 102 124 112 95 83 75 59 47 33 23
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+~--+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
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Exhibit 5-111, continued: Tabular hydrograph unit discharges (csm/in) for type III rainfall distribution

TRVL --------------------------------------------------- HYDRO GRAPH TIME (HOURS) ---------------------------------------------------
TIME 11.3 11.9 12.1 12.3 12.5 12.7 13 .0 13 .4 13 .8 14.3 15.0 16.0 17.0 18. a 20.0 26.0
(HR)11.0 11 .6 12.0 12.2 12.4 12.6 12.8 13.2 13.6 14.0 14.6 15.5 16.5 17.5 1Ci.O 22.0
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-

IA/F = 0.10 * * * TC =1.0 HR * * * lA/ P = 0.10
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
0.0 15 19 24 32 37 44 54 71 98 136 181 227 264 297 270 215 164 128 103 78 64 52 43 36 31 26 23 21 16 14 12 a
.10 13 17 22 28 31 35 41 49 64 87 120 161 205 273 289 254 201 155 122 90 71 56 45 .38 33 28 24 21 17 14 12 a
.20 13 16 21 27 29 33 38 46 58 77 105 142 184 257 285 263 214 167 130 95 74 57 46 39 33 28 24 22 17 14 12 a
.30 12 16 20 26 28 31 36 42 53 69 ~3 126 165 240 279 268 225 178 139 100 77 59 47 39 34 29 25 22 17 15 12 1

.40 11 14 16 23 25 27 30 34 40 48 62 i!3 112 185 251 276 256 213 163 118 87 65 50 41 35 30 26 23 18 15 12 1

.50 11 13 17 22 24 26 29 32 37 45 56 74 99 167 235 270 261 223 179 126 92 67 51 42 36 31 26 23 18 15 12 1

.75 8 10 13 17 18 19 21 23 25 28 31 36 44 72 122 186 239 258 243 189 136 90 62 48 40 34 29 25 20 16 12 2
1.0 6 9 11 14 15 17 18 20 21 23 25 2i! 32 46 75 124 185 234 253 226 170 110 71 53 43 37 31 27 21 16 13 4

~ 1.5 4 6 8 10 11 12 13 14 1 5 16 17 19 21 25 32 46 74 118 170 230 239 179 1G8 70 52 43 36 31 23 18 13 7I-'
0 2.0 2 3 4 6 7 7 8 9 10 10 11 12 13 16 18 22 28 38 58 111 179 228 185 116 75 54 44 37 27 21 14 9<: 2.5 1 1 2 4 4 5 5 6 6 7 8 8 'J 11 13 15 18 22 28 46 87 167 219 176 113 73 54 43 31 23 15 10
>-< 3.0 a a 1 2 2 2 3 3 3 4 4 5 5 7 8 10 12 14 16 21 32 68 156 210 179 120 78 56 37 27 16 11
~ ------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-~ IA/P = 0.30 * * * TC =1.0 HR * * * IA/P = 0.30en
~en ------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
lf1 c.o a a 0 a 0 1 5 13 30 57 95 141 186 243 249 213 174 142 119 97 83 70 60 53 46 39 35 31 25 22 18 a
(1) .10 0 a 0 a a 1 3 10 23 46 79 120 1c4 230 245 221 183 150 125 101 85 72 61 53 46 40 35 31 25 22 18 a
~ .20 a a a a 0 a 1 3 7 18 36 65 102 183 233 241 210 174 144 112 92 76 64 56 48 42 36 33 26 22 H 10
::l .30 a a 0 a a a 1 2 6 14 29 53 86 163 221 237 217 183 1 51 117 95 78 65 56 49 42 37 33 26 22 19 1
0..

M .40 a a a a a a 0 a 1 4 11 23 43 107 180 225 233 207 175 133 105 l34 68 59 51 44 38 34 27 23 19 1
P- .50 a a 0 a a a a 0 1 3 8 18 34 91 H2 214 230 213 183 139 109 86 70 60 52 45 39 34 27 23 19 1

~
.75 a a 0 0 a a a 0 a 0 1 4 Q 33 82 145 196 218 211 174 135 101 77 64 56 48 42 37 29 24 19 3

::l
1.0 a a a a 0 a a a a a a 1 2 11 37 85 144 192 214 199 1cO 11 6 85 69 59 51 44 38 30 25 20 5

(1)

I-' 1.5 a a a a a a 0 0 a a 0 a 0 a 1 7 23 56 104 174 2C3 177 123 89 71 60 52 45 35 27 21 11
(.0 2. a a a a a 0 0 0 0 0 0 0 0 0 0 0 0 2 3 24 73 139 194 169 120 87 70 59 51 39 30 22 1400
-9 2.5 0 0 a 0 0 0 0 0 a 0 0 0 0 a 0 0 C 1 3 1 5 51 127 186 162 117 86 69 59 44 34 23 16

3.0 a 0 0 0 0 0 0 a 0 0 0 0 a 0 0 0 0 a 0 1 6 35 117 180 164 122 90 71 51 39 25 16
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-

IA/P = 0.50 * * * TC =1.0 !'4R * * * IA/P = 0.50
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
0.0 0 a 0 a 0 a 0 2 6 17 34 57 83 127 151 142 130 118 109 99 91 83 75 68 59 52 47 43 35 31 27 1
.10 0 0 a a a 0 a 1 5 13 27 47 71 117 146 144 133 121 112 101 92 84 76 68 60 53 48 43 35 32 27 1
.20 0 0 a a 0 0 0 1 3 10 21 38 60 106 138 143 135 124 114 102 94 85 76 69 61 54 48 44 35 32 27 1
.30 a 0 0 0 0 a 0 0 0 2 7 16 31 73 114 139 142 132 121 108 98 88 79 71 64 56 50 45 36 32 27 1

.40 a 0 a a 0 a a 0 0 2 5 13 25 62 104 133 140 134 124 110 99 89 80 72 e4 56 50 45 37 32 27 1

.50 0 0 a 0 0 a 0 0 0 0 1 4 10 35 74 11 2 134 138 131 117 104 93 82 74 67 59 52 47 38 33 28 2

.75 0 a 0 0 a 0 0 0 0 a 0 2 5 19 48 ~ , 115 131 134 123 110 97 85 77 69 61 54 48 39 33 28 3
1.0 0 0 a 0 0 0 a 0 0 0 0 0 1 6 21 49 34 113 129 132 119 103 89 80 72 64 56 50 41 34 28 5

1.5 0 a 0 a 0 0 0 0 0 0 0 a 0 c 1 7 21 46 is 113 128 120 102 88 79 71 63 56 45 37 29 12
2.0 0 0 a a 0 0 0 0 0 0 0 0 a c 0 0 1 4 14 42 82 119 124 104 90 80 72 64 50 41 31 20
2.5 0 0 0 0 0 a 0 0 0 a 0 0 0 0 0 0 a c 1 9 29 75 117 121 102 89 79 71 56 45 32 23
3.0 0 0 0 0 a 0 0 a 0 a 0 0 0 0 0 Q 0 0 0 1 5 28 80 113 11 B 101 88 79 63 49 34 24
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
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Exhibit 5-111, continued: Tabular hydrograph unit discharges (csm/in) for type III rainfall distribution

TKVL --------------------------------------------------- HYOROGRAPH TIME (HOURS) ---- _
TIME 11.3 11.9 12.1 12.3 12.5 12.7 13.0 13.4 13.8 14.3 15.0 16.0 17.0 18.0 20.0 26.0
(H~)11.0 11.6 12.0 12.2 12.4 12.6 12.8 13.2 13.6 14.0 14.6 15.5 16.5 17.5 19.0 22.0
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-

IA/P = 0.10 * * * TC =1.25 HR * * * IA/P = 0.10
------+---t---+---+---+---+---t---+---+---+ t + +---+---+---t---+---+---+---t---+---t--_+ + + + + + + + + +_

0.0 13 17 22 28 32 37 44 56 75 100 133 170 206 255 264 236 194 155 125 95 75 59 47 39 33 28 24 22 17 14 12 1
.10 13 16 21 27 30 34 41 51 67 89 118 152 188 243 261 243 204 164 133 100 79 61 48 40 34 29 25 22 17 15 12 1
.20 11 15 18 24 26 29 33 38 47 60 79 105 137 203 248 256 232 193 156 115 88 67 51 42 35 30 26 23 18 15 12 1
.30 11 14 18 23 25 27 31 3~ 43 54 71 94 122 187 237 254 238 203 165 121 92 69 53 43 36 30 26 23 18 15 12 1

.40 10 12 16 20 22 24 26 29 34 40 49 64 84 140 201 242 250 228 193 142 106 77 57 46 38 32 27 24 19 15 12 1.50 9 12 15 19 21 23 25 28 32 37 45 58 75 126 1e6 232 248 233 201 150 111 80 58 47 39 33 28 24 19 15 12 2.75 8 11 14 17 19 20 22 24 27 31 36 44 56 93 144 196 230 237 220 174 131 91 64 50 41 34 29 25 20 16 12 21 .0 6 8 11 14 15 16 17 19 20 22 25 28 32 46 74 119 170 213 234 218 174 120 79 58 46 38 32 27 21 17 13 4
'@ 1.5 3 5 7 9 9 10 11 12 13 14 16 17 18 22 27 38 58 91 134 197 223 194 128 83 60 47 39 33 24 19 14 7
I-'
0 2.0 2 3 4 6 6 7 8 8 9 10 11 12 13 15 18 22 27 38 57 106 166 214 184 124 82 59 47 39 28 21 14 9~ 2.5 1 1 2 3 3 4 4 r; 5 6 7 7 8 10 11 13 16 19 24 38 68 137 206 186 130 87 62 48 33 24 15 10~ 3. a 0 0 1 2 2 2 2 3 3 4 4 5 5 6 8 9 11 13 16 21 31 66 145 200 178 126 85 61 39 28 17 11~ ------t---t---t---t---+---t---t---t___ +___ +___ +___ +___ +---t---+---+---+---t---t---+---+-__ +___ +___ t ___ +___ +_--t---+---+--_+___ +___ +_
~ IA/P = 0.30 * * * TC =1.25 HR * * * IA/P = 0.30&.

------t---t---t---t---t---t---t-__ +___ +___ +___ t ___ +___ +---+---t---+---+---+---+---t---+---+--_t ___ +___ +___+_--+---+---+---t---+---+-~CJl
0.0 a a 0 0 0 1 2 7 18 35 61 94 130 192 222 218 191 161 136 110 93 77 65 56 48 41 36 32 26 22 19 1rn .10 0 0 0 0 0 1 2 5 14 28 50 79 113 177 214 219 197 168 142 115 96 79 66 57 49 42 37 33 26 22 19 1

CD
r.> .20 0 0 0 0 0 0 1 4 10 22 41 66 97 162 205 217 202 175 149 119 99 81 67 58 50 43 37 33 26 23 19 1
0
::l .30 0 0 0 0 0 0 0 1 3 8 17 33 55 115 174 208 214 195 168 133 108 87 70 60 52 45 39 34 27 23 19 20-

M .40 0 0 0 0 0 0 0 1 2 6 14 26 45 100 159 200 212 199 174 138 112 89 72 61 53 45 39 35 28 23 19 2P- .50 0 0 0 0 0 0 0 0 1 2 5 11 21 60 116 170 203 209 192 156 124 97 76 64 55 47 41 36 29 24 19 3
~

.75 0 0 0 0 0 0 0 a 0 1 2 5 11 35 79 131 175 201 201 172 140 107 82 67 58 50 43 37 30 24 20 41 .0 0 0 0 0 0 0 0 0 0 0 0 0 1 6 23 57 105 153 136 198 172 131 95 75 63 54 47 41 32 25 20 7::l
CD
I-' 1.5 0 a 0 0 0 0 0 0 0 0 0 0 0 0 2 8 24 54 96 157 139 174 127 94 74 63 54 46 35 28 21 12~ 2.0 0 0 a 0 a 0 0 0 0 0 0 0 0 0 0 0 2 9 24 69 127 182 167 124 93 74 62 53 40 31 22 1500

2.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 10 35 99 176 167 129 96 76 63 46 35 23 16
0'>
'-' 3.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 6 34 107 171 161 125 94 75 53 40 25 17------+---t---+---t---+---+---+---t---+ ___ t ___ +___ +___ +---t---t---+---+---t---t---t---t---+ ___ t ___ t ___ +___ t_--t---+--_+___ +___ +___ +_

:A/P = 0.50
* * * TC =1.25 HR * * * IA/P = 0.50------t---t---t---+---t---+---t---+--_t___ +___ +___ t ___ +---t---+---+---t---t---t---t---+___ +___ +___ +___ +___ t_--t---+---+---+---+---t_

S.O 0 0 0 0 0 0 0 1 4 10 21 36 55 95 123 138 131 122 114 104 95 86 78 70 62 55 49 44 36 32 27 1.10 a 0 0 0 0 0 0 0 1 3 8 16 30 66 102 125 134 128 120 108 99 89 80 73 65 57 51 46 37 32 28 2.20 a 0 0 0 0 0 0 0 0 2 6 13 24 57 94 120 132 130 122 110 1C1 91 81 73 66 58 51 46 37 33 28 2.30 0 0 0 0 0 0 0 0 0 1 4 10 19 49 85 113 131 131 124 112 102 92 82 74 66 58 52 47 38 33 28 2
.40 0 0 0 0 0 0 0 0 0 1 3 8 16 42 76 106 126 130 125 114 104 93 83 75 67 59 52 47 38 33 28 3.50 0 0 0 0 a 0 0 0 0 0 1 2 6 22 51 84 112 127 129 120 109 97 36 77 70 61 54 49 40 33 28 4.75 0 0 0 0 0 0 0 0 0 0 0 1 3 12 32 61 91 113 125 123 114 101 89 80 72 64 56 50 41 34 28 51 .0 a 0 0 0 0 0 0 0 0 0 0 0 0 1 7 22 47 76 102 122 124 111 96 85 76 69 61 54 43 36 29 9
1.5 C 0 0 0 0 0 0 0 0 0 0 0 0 c 0 2 8 22 43 82 111 121 109 95 84 76 68 60 48 39 30 162.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 3 9 30 63 104 118 107 94 83 75 67 53 43 31 212.5 0 0 0 0 0 a 0 0 0 0 0 0 0 0 0 0 0 0 1 6 20 58 104 116 106 93 83 74 59 47 33 233. a 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 19 64 104 114 104 92 82 65 52 35 24------+---t---+---+---t---+---t---t---t--_+___ t ___ t ___ t---+---t---t---t---t---t---t---t ___ +___ t ___ +___ +___+_--+---+---t---+---+--_t_

RAIt<FALL TYPE = III * * * TC = 1.25 HR * * * SHEET 8 OF 10

• • •• • • • • • • • • • •



Exhibit 5-111, continued: Tabular hydrograph unit discharges (csm/in) for type III rainfall distribution

TRVL --------------------------------------------------- HYOROGRAPH TIME (HOURS) ---------------------------------------------------
TIME 11.3 11.9 12.1 12.3 12.5 12.7 13 .0 13.4 13.8 14.3 15.0 16.0 17.0 18.0 20.0 26.0
(HR)11.0 11.6 12.0 12.2 12.4 12.6 12.8 13.2 13.6 14.0 14.6 15.5 16.5 17.5 19.0 22.0
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-

IA IP = 0.10 * * * TC =1.5 HR * * * IA/P = 0.10
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
0.0 12 15 19 25 27 31 37 45 57 75 97 122 151 203 231 238 213 132 150 115 91 70 54 44 37 30 26 23 18 15 12 1
.10 10 13 17 21 23 26 29 34 41 52 67 87 111 165 210 233 227 205 173 131 102 77 58 46 39 32 27 24 19 15 12 1
.20 10 13 16 21 23 25 28 32 38 47 61 78 100 152 199 228 231 210 181 138 107 80 59 47 39 33 28 24 19 15 12 2
.30 9 12 15 20 22 24 27 30 36 44 55 70 90 139 188 221 228 215 188 145 11 2 83 61 48 40 33 28 24 19 15 12 2

.40 !! 11 14 18 19 21 23 25 29 33 40 50 64 103 152 196 223 226 208 166 127 92 66 52 42 35 30 25 20 16 13 2

.50 8 10 13 17 18 20 22 24 27 31 37 46 58 93 140 186 216 224 212 173 133 96 69 53 43 36 30 26 20 16 13 3

.75 6 8 11 14 15 16 18 19 21 23 26 31 36 55 87 130 173 205 217 202 165 119 81 60 48 39 33 28 21 17 13 4
1.0 5 6 8 11 12 13 14 15 16 18 19 21 24 31 46 71 109 151 189 214 2eo 153 102 72 55 44 37 31 23 18 13 6

---.
t-:l 1.5 3 4 5 7 8 9 10 11 11 12 14 15 16 19 24 31 45 69 103 159 2C7 207 147 99 71 54 44 36 26 20 14 8.....
0 2.0 1 2 3 5 5 6 6 7 8 9 9 10 11 13 16 19 23 31 45 81 132 189 199 142 97 69 53 43 30 22 15 10< 2.5 0 1 1 2 3 3 4 4 4 5 6 6 7 8 10 12 14 17 20 31 53 107 179 194 147 102 73 55 36 26 16 10
>-< 3.0 0 0 1 1 1 2 2 2 3 3 3 4 4 5 7 8 10 11 13 18 26 51 116 178 188 142 100 71 43 30 18 11
~ ------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
~ IA/P = 0.30 * * * TC =1.5 HR * * * IAIP = 0.30en
511 ------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
W

0.0 0 0 0 0 0 1 2 5 11 22 38 59 84 138 180 200 195 176 154 125 105 86 71 60 52 44 39 34 27 23 19 2
CD .10 0 0 0 0 0 0 0 1 4 9 18 31 50 99 149 184 198 190 170 139 i 15 93 75 63 55 47 40 35 28 23 19 3
(";) .20 0 0 0 0 0 0 0 1 3 7 14 25 41 86 137 176 195 192 175 144 11 9 95 76 64 55 47 41 36 28 24 19 30::s .30 0 0 0 0 0 0 0 0 1 2 5 11 21 53 100 147 181 194 187 159 130 103 81 68 58 50 43 37 29 24 19 4
Q.

trj .40 0 0 0 0 0 0 0 0 0 2 4 9 17 45 88 136 172 192 189 164 135 106 83 69 59 51 43 38 30 24 20 4
P- .50 0 0 0 0 0 0 0 0 0 0 1 3 7 23 56 101 145 177 190 177 149 116 89 73 62 53 45 39 31 25 20 6

a' .75 0 0 0 0 0 0 0 0 0 0 0 1 3 13 35 71 113 151 176 184 162 128 97 77 65 55 48 41 32 26 20 7

::s 1.0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 8 24 53 92 132 174 182 153 114 88 72 61 52 45 34 27 21 10
CD

..... 1.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 9 24 50 103 152 175 148 112 87 71 60 51 38 30 22 14
~ 2.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 6 24 62 127 170 151 116 89 73 61 45 34 23 1600
-9 2.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 16 58 131 165 146 113 88 72 52 39 25 16

3.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 16 67 134 161 142 111 87 60 44 27 17
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-

IA/P = 0.50 * * * TC =1.5 HR * * * IA/P = 0.50
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
0.0 0 0 0 0 0 0 0 1 2 6 13 22 34 65 .94 114 129 122 117 108 100 91 81 74 66 58 52 46 38 33 28 2
.10 0 0 0 0 0 0 0 0 0 2 5 10 18 42 73 99 116 126 121 112 104 94 84 76 68 60 53 48 39 33 28 3
.20 0 0 0 0 0 0 0 0 0 1 4 8 15 36 65 93 112 123 122 113 105 95 85 77 69 61 54 48 39 34 28 4
.30 0 0 0 0 0 0 0 0 0 0 1 3 6 20 44 72 97 114 122 118 109 99 88 79 71 63 56 50 41 34 28 5

.40 0 0 0 0 0 0 0 0 0 0 1 2 5 16 38 65 91 110 121 119 110 100 89 80 72 64 57 51 41 34 29 5

.50 0 0 0 0 0 0 0 0 0 0 0 1 4 13 33 59 85 105 118 120 112 101 90 81 73 65 57 51 41 35 29 6

.75 0 0 0 0 0 0 0 0 0 0 0 1 2 7 20 41 66 89 107 118 115 105 93 83 75 67 60 53 43 35 29 8
1.0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 4 14 31 53 78 106 117 113 100 89 80 72 64 57 46 37 30 12

1.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 5 14 29 60 91 115 111 99 88 79 71 63 50 41 31 18
2.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 5 20 45 85 113 109 98 87 78 70 56 45 32 22
2.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 13 42 87 111 107 97 86 78 62 49 34 24
3.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 9 39 82 109 109 98 87 70 56 37 25
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
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Exhibit 5-111, continued: Tabular hydrograph unit discharges (csm/in) for type III rainfall distribution

TRVL --------------------------------------------------- HYDRCGRAPH TIME (HOURS) ---------- _
TIME 11.3 11.9 12.1 12.3 12.5 12.7 13.0 13.4 13.8 14.3 15.0 16.0 17.0 18.0 20.0 26.0
(HR)11.0 11.6 12.0 12.2 12.4 12.6 12.8 13.2 13.6 14.0 14.6 15.5 16.5 17.5 19.0 22.0
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-

IA/P = 0.10 * * • TC =2.0 HR * * * IA/P = 0.10
------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-
0.0 9 11 15 19 21 23 27 31 39 48 60 75 91 129 164 187 200 191 178 147 119 92 69 55 45 37 31 26 20 16 13 3
.10 8 10 13 17 18 20 22 25 29 36 44 55 68 101 139 170 189 197 188 163 132 101 75 59 47 39 33 28 21 17 13 3
.20 7 10 13 16 18 19 21 24 28 33 40 50 62 93 129 162 185 195 190 168 137 104 77 60 48 40 33 28 21 17 13 4
.30 7 9 12 15 17 18 20 23 26 31 37 46 56 85 120 154 179 193 191 172 142 108 80 62 49 41 34 29 21 17 13 4

.40 6 8 11 14 15 16 18 19 22 25 29 34 42 64 94 129 161 183 192 183 157 120 87 66 53 43 36 30 22 17 13 5.50 6 8 10 13 14 16 17 19 21 23 27 32 38 58 87 121 153 177 191 185 162 124 90 68 54 44 36 31 22 18 13 5.75 5 6 8 11 12 13 14 15 16 18 20 23 26 37 55 81 113 144 169 186 179 147 106 78 61 49 40 33 24 19 14 61.0 4 5 7 9 10 11 12 13 14 15 17 18 20 27 38 56 82 113 143 176 185 164 121 88 67 53 43 36 26 20 14 7
'Rl 1.5 2 3 4 5 6 7 7 8 9 10 10 11 '12 15 18 23 31 45 65 106 148 180 166 126 92 69 55 44 31 23 15 9.....

2.0 1 1 2 3 4 4 5 5 6 6 7 8 8 10 12 14 18 23 31 52 87 139 176 160 122 90 68 54 36 26 16 10
0

<: 2.5 0 0 1 2 2 2 2 3 3 4 4 5 5 6 7 9 11 13 16 22 36 71 132 172 161 126 94 71 45 31 18 11..... 3.0 0 0 0 1 1 1 1 1 2 2 2 3 3 4 5 6 7 9 10 14 19 35 78 136 168 156 123 92 54 36 20 11~ ------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-~ IA/P = 0.30 * * * TC =2.0 HR * * * IA/P = 0.3061 ------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-~Cl1
0.0 0 0 0 0 0 0 1 2 6 11 18 29 1,1 75 111 140 159 170 163 145 124 103 84 70 60 51 44 39 30 25 20 4rn .10 0 0 0 0 0 0 0 1 2 4 9 15 24 50 84 118 145 160 167 155 134 110 89 74 63 54 46 40 31 25 20 5ct>

(':> .20 0 0 0 0 0 0 0 0 1 3 7 12 20 43 76 110 138 157 165 157 138 113 91 75 64 55 47 41 32 26 20 50 .30 0 0 0 0 0 0 0 0 1 3 5 10 17 38 68 101 131 152 164 159 141 116 93 77 65 56 48 41 32 26 20 6
::s
0...
tz:j .40 0 0 0 0 0 0 0 0 0 1 2 4 8 22 45 76 109 137 155 163 151 125 99 81 68 58 50 43 33 26 20 7p.- .50 0 0 0 0 0 0 0 0 0 1 1 3 7 18 39 69 101 130 151 162 153 128 101 83 69 59 51 44 34 27 20 7
Z'

.75 0 0 0 0 0 0 0 0 0 0 0 1 2 6 17 36 63 93 122 151 158 143 114 92 76 64 55 47 36 28 21 91.0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 7 18 37 63 93 132 157 153 125 100 82 68 58 50 38 29 21 11::s
ct>

1.5 0 0 0 0..... 0 0 0 0 0 a 0 0 0 0 0 1 4 12 26 59 100 142 154 128 lC2 83 70 59 44 34 23 15~ 2.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 a 2 5 18 43 93 142 150 125 101 82 69 50 35 24 1600 2.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 12 41 <;8 141 147 122 99 81 58 43 26 17
~
'-" 3.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 a a 0 a 1 8 38 92 135 144 124 102 69 50 30 18------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-IA/P = 0.50 * * * TC =2.0 HR * * * IA/P = 0.50------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-0.0 0 0 0 0 0 0 a 0 1 3 6 11 16 33 54 75 91 102 114 114 103 96 87 79 72 64 57 51 41 35 29 6.10 0 0 0 0 0 a 0 0 1 2 5 9 14 29 49 70 117 99 106 113 104 97 88 80 72 65 58 52 42 35 29 6.20 a 0 0 0 0 0 a 0 0 1 2 4 7 18 34 54 74 90 101 112 1C7 99 90 82 75 67 60 53 43 36 29 8.30 0 0 a 0 0 0 0 0 0 0 1 3 6 15 30 49 69 86 98 111 106 100 91 83 75 68 60 54 43 36 29 8

.40 0 0 a a .0 0 0 a 0 0 0 1 2 8 19 35 55 73 89 105 110 103 94 36 78 70 62 56 45 37 30 10.50 a 0 0 0 a 0 a 0 0 0 0 1 2 6 16 31 50 69 85 102 109 104 95 86 78 71 63 56 45 37 30 11.75 0 0 0 0 0 0 0 0 0 a 0 a 1 4 10 21 37 55 73 93 107 107 97 89 81 73 65 58 47 38 30 131.0 0 0 0 a 0 0 a 0 0 0 0 a a 0 2 7 15 29 46 72 93 107 103 94 86 78 70 62 SO 40 31 16
1.5 0 0 0 a 0 0 0 0 a 0 0 0 a 0 0 1 2 7 15 34 59 e9 105 101 93 35 77 69 55 44 32 212.0 0 0 0 0 a 0 0 0 0 a 0 0 a 0 0 a a 1 3 10 25 55 90 104 100 92 84 76 61 49 34 232.5 a 0 0 0 0 0 0 0 0 0 0 a 0 0 a 0 0 0 0 2 7 24 59 91 103 99 91 83 68 54 36 253.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 a 0 0 1 7 28 62 91 101 98 90 75 60 39 26------+---+---+---+---+---+---+---+---+---+---+---+---+---+---+_._+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+---+-RAINFALL TYPE = III * * * TC = 2.0 HR * * • SHEET 10 OF 10
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Chapter 6: Storage volume for detention basins

As rural areas become urbanized, the resulting
increases in peak discharges can adversely affect
downstream flood plains. Increasingly, planners,
developers, and the public want these downstream
areas to be protected. Many local governments are
adopting ordinances to control the type of
development and its allowable impacts on the
watershed. One of the most common controls
requires that postdevelopment discharges do not
exceed present-condition discharges for one or more
storm frequencies at specified points along a channel.

This chapter discusses ways to manage peak
discharges by delaying runoff. It also presents a
procedure for estimating the storage capacity
required to maintain the peaks within a specified
level.

Efforts to reduce the effects of increased runoff from
urban areas have been innovative and diverse. Many
methods have been used effectively, such as
infiltration trenches, porous pavement, rooftop
storage, and cisterns. But these solutions can be
expensive or require site conditions that cannot be
provided.

The detention basin is the most widely used measure
for controlling peak discharge. It is generally the
least expensive and most reliable of the measures
that have been considered. It can be designed to fit a
wide variety of sites and can accommodate multiple
outlet spillways to meet requirements for
multifrequency control of outflow. Measures other
than a detention basin may be preferred in some
locations; their omission here is not intended to
discourage their use. Any device selected, however,
should be assessed as to its function, maintenance
needs, and impact.

Estimating the effect of storage

When a detention basin is installed, hydraulic routing
procedures can be used to estimate the effect on
hydrographs. Both the TR-20 (SCS 1983) and DAMS2
(SCS 1982) computer programs provide accurate
methods of analysis. Programmable calculator and
computer programs are available for routing
hydrographs through dams.

This chapter contains a manual method for quick
estimates of the effects of temporary detention on
peak discharges. The method is based on average
storage and routing effects for many structures.

Figure 6-1 relates two ratios: peak outflow to peak
inflow discharge (qo/qj) and storage volume to runoff
volume 01slVr) for all four rainfall distributions.

The relationships in figure 6-1 were determined on
the basis of single stage outflow devices. Some were
controlled by pipe flow, others by weir flow.
Verification runs were made using multiple stage
outflow devices, and the variance was similar to that
in the base data. The method can therefore be used
for both single- and multiple-stage outflow devices.
The only constraints are that (1) each stage requires
a design storm and a computation of the storage
required for it and (2) the discharge of the upper
stage(s) includes the discharge of the lower stage(s).

The brevity of the procedure allows the planner to
examine many combinations of detention basins.
When combined with the Tabular Hydrograph
method, the procedure's usefulness is increased. Its
principal use is to_develoILprelill!~y indications of
sJor~y and to allocatecontr~
of detention basins. It is also adequate, however, for
Q!1al design of small detention basi!!§.
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Input requirements and procedures Estimating Vs

•

e.
Use figure 6-1 to estimate storage volume (Vs)
required or peak outflow discharge (qo)' The most
frequent application is to estimate Vs, for which the
required inputs are runoff volume (Vr), qo, and peak
inflow discharge (qi). To estimate qo, the required
inputs are Vr, Vs, and qi.

.6

.5

tnT~> >--- .4
cu cuE E:::::l :::::l
r-

r-0 0> >
cu 4-

ttl
4-

.3~
0

0 s::
:::::l+' 0:::V'l

. 2

Use worksheet 6a to estimate Vs, storage volume
required, by the following procedure.

1. Determine qo' Many factors may dictate the
selection of peak outflow discharge. The most
common is to limit downstream discharges to a
desired level, such as predevelopment discharge.
Another factor may be that the outflow device
has already been selected.

2. Estimate qi by procedures in chapters 4 or 5. Do
not use peak discharges developed by any other
procedure. When using the Tabular Hydrograph
method to estimate qi for a subarea; only use

~
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6-2

Figure 6·1.-Approximate detention basin routing for rainfall types I, lA, II, and III.
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peak discharge associated with Tt = O.
3. Compute qo/qj and determine VslVr from figure

6-1.
4. Q (in inches) was determined when computing qj

in step 2, but now it must be converted to the
units in which Vs is to be expressed-most likely,
acre-feet or cubic feet. The most common
conversion of Q to Vr is expressed in acre-feet:

Limitations

6. Proportion the outflow device so that the stage at
qo is equal to the stage corresponding to Vs. If qo
cannot be calibrated except in discrete steps (i.e.,
pipe sizes), repeat the procedure until the stages
for qo and Vs are approximately equal.

where
Vr = 53.33Q(ArrJ [Eq. 6-1]

5. From steps 3 and 4, compute qo:

qo = qj(~~) [Eq. 6-3]

Vr = runoff volume (acre-ft),
Q = runoff (in),

Am = drainage area (mb), and
53.33 = conversion factor from in-mi2 to acre-ft.

5. Use the results of steps 3 and 4 to compute Vs:

[Eq. 6-2]

where Vs = storage volume required (acre-ft).
6. The stage in the detention basin corresponding to

Vs must be equal to the stage used to generate
qo. In most situations a minor modification of the
outflow device can be made. If the outflow device
has been preselected, repeat the calculations with
a modified qo value.

Estimating qo

Use worksheet 6b to estimate qo, required peak
outflow discharge, by the following procedure.

1. Determine Vs. If the maximum stage in the
detention basin is constrained, set Vs by the
maximum permissible stage.

2. Compute Q (in inches) by the procedures in
chapter 2, and convert it to the same units as Vs
(see step 4 in "Estimating Vs").

3. Compute VslVr and determine qo/qj from figure
6-1.

4. Estimate qj by the procedures in chapters 4 or 5.
Do not use peak discharges developed by any
other method. When using the Tabular method to
estimate qj for a subarea, use only the peak
discharge associated with Tt = O.

• This routing method is less accurate as the qo/qj
ratio approaches the limits shown in figure 6-1.
The curves in figure 6-1 depend on the
relationship between available storage, outflow
device, inflow volume, and shape of the inflow
hydrograph. When storage volume (Vs) required is
small, the shape of the outflow hydrograph is
sensitive to the rate of rise of the inflow
hydrograph. Conversely, when Vs is large, the
inflow hydrograph shape has little effect on the
outflow hydrograph. In such instances, the outflow
hydrograph is controlled by the hydraulics of the
outflow device and the procedure therefore yields
consistent results. When the peak outflow
discharge (qo) approaches the peak inflow
discharge (qj), parameters that affect the rate of
rise of a hydrograph, such as rainfall volume,
curve number, and time of concentration, become
especially significant.

• The procedure should not be used to perform final
design if an error in storage of 25 percent cannot
be tolerated. Figure 6-1 is biased to prevent
undersizing of outflow devices, but it may
significantly overestimate the required storage
capacity. More detailed hydrograph development
and routing will often pay for itself through
reduced construction costs.

(210-VI-TR-55, Second Ed., June 1986) 6-3



Examples

Four examples illustrate the use of figure 6-1.
Examples 6-1 through 6-4, respectively, show
estimation of Vs, use of a two-stage structure,
estimation of qo, and use with the Tabular
Hydrograph method.

Example 6-1: Estimating Vs, single-stage structure

A development is being planned in a 75-acre
(0.117-mi2) watershed that outlets into an existing
concrete-lined channel designed for present
conditions. If the channel capacity is exceeded,
damages will be substantial. The watershed is in the
type II storm distribution region. The present
channel capacity, 180 cfs, was established by
computing discharge for the 25-year-frequency storm
by the Graphical Peak Discharge method (chapter 4).

The developed-condition peak discharge (qj) computed
by the same method is 360 cfs, and runoff (Q) is 3.4
inches. Since outflow must be held to 180 cfs, a
detention basin having that maximum outflow
discharge (qo) will be built at the watershed outlet.

How much storage (Vs) will be required to meet the
maximum outflow discharge (qo) of 180 cfs, and what
will be the approximate dimensions of a rectangular
weir outflow structure? Figure 6-2 shows how
worksheet 6a is used to estimate required storage
(Vs = 5.9 acre-ft) and maximum stage (Emax = 105.7
ft).

The rectangular weir was chosen for its simplicity;
however, several types of outlets can meet the
outflow device proportion requirement. Most
hydraulic references, along with considerable
research data that are available, provide more
guidance on variations of outlet devices than can be
summarized here.

An outlet device should be proportioned to meet
specific objectives. A single-stage device was
specified in this example because only one storm was
considered. A weir is suitable here because of the
low head. The weir crest elevation is 100.0 ft.

Using Vs = 5.9 acre-ft (figure 6-2, step 9) and the
elevation-storage curve, the maximum stage (Emax) is
105.7 ft.

The rectangular weir equation is

[Eq. 6-4]

where

qo = peak outflow discharge (cfs),
L w = weir crest length (ft), and
Hw = head over weir crest (ft).

Hw and qo are computed as follows:

Hw = Emax - weir crest elevation
= 105.7 - 100.0 = 5.7 ft.

Since qo is known to be 180 cfs, solving equation 6-4
for L w yields

[Eq. 6-5]

180____- 4.1 ft.
3.2 (5.7)1.5

In summary, the outlet structure is a rectangular
weir with crest length of 4.1 ft, Hw = 5.7 ft, and qo
180 cfs corresponding to a Vs = 5.9 acre-ft.

•

e.

•

•

•

e·
•

•

•

•e
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Worksheet 6a: Detention basin storage,
peak outflow discharge (qo) known

Project RobbiY'::,vrlle. BY$'tJ~ Date II/:;/e.s-
Location bjere o.u.~) Tp,",,,,IZ.'5 S ce. Checked 'RG-C Date II Ialas
Circle one: Present (DevelopeD 5 j r"l '1 Ie - ~+o.'3e- s+r .... c +lJMe-

I co_Lot _
a ~ 3 Y

Detention basin storage (ac ... -~-t)

1. Data:
Drainage area ••••••• Am • ..Qdl] mi2

Rainfall distribution
type (I, lA, II, III) .::IT.

2. Frequency.. .. •• yr I 2 'S

6. :s 10.2.81 _
r qo

(Use -- with figure 6-1)
qi

7. Runoff, Q ...... in I 3. 41__~
(From worksheet 2)

8. Runoff volume, I I
Vr .......... ac-ft 21. '2: _
(Vr • QAm53.33)

9. Storage volume, I I
Vs ac-ft .5. cr

V
(V • V (....!.))

s r V
r

3. Peak inflow dis- I I
charge, qi •••• cfs "3 bq _
(From worksheet 4 or 5b)

1/
4. Peak outflow dis- Ir----I.------=I

charge, qo .... cfs \ 80

5. Compute qo I0.59, _
qi -

l! 2nd stage qo includes 1st stage qo'

10. Maximum stage,
(From plot)

E IIDS.71max L-_'-:""L-__

Figure 6·2.-Worksheet 6a for example 6·1.
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Example 6-2: Estimating Vs, two-stage structure

In addition to the requirements for a 25-year peak
outflow discharge of 180 cfs stated in example 6-1, a
decision was made to limit the 2-year outflow
discharge to 50 cfs because of potential damages to
agricultural property below the lined channel. By the
method in chapter 4, the estimated 2-year peak
discharge for developed conditions will be 91 cfs and
runoff (Q) will be 1.5 inches.

Again, a rectangular concrete weir outflow device
was selected; the device could have been another
type, but it is important to remember that the flows
through the first stage are part of the total discharge
of the higher stage.

Figure 6-3 shows how worksheet 6a is used to
compute the Vs of 2.4 acre-ft and Emax of 103.6 for
the first stage. E max of 103.6 is the weir crest
elevation for the second stage.

Equation 6-5 is again used to compute Lw for the
first stage. The weir crest elevation for the first
stage is 100.00 ft and qo = 50 cfs. The first-stage
computations for Hw and L w are

Hw = Emax -' weir crest elevation
= 103.6 - 100.0 = 3.6 ft;

By substituting these values in equation 6-4,
discharge (qo) through the first stage at 105.7 ft is
calculated:

qo = 3.2(2.3)(5.7)1.5 = 100 cfs.

Now compute the required weir crest length (Lw) for
the second stage, using equation 6-5. Since the
second stage crest elevation is 103.6 ft,

Hw = 105.7 - 103.6 = 2.1 ft;

and, since qo for the second stage equals the total
discharge from example 6-1 minus discharge through
the first stage,

qo = 180 - 100 = 80 cfs.

Finally, substituting these Hw and qo values in
equation 6-5 results in

L w 80 = 8.2 ft.
3.2(2.1)1.5

In summary, the outlet structure is a 2-stage
rectangular weir with first stage crest length of 2.3
ft at elevation 100.0, and second stage crest length of
8.2 ft at elevation 103.6 ft.

•

e.

•

•

•

e·

and
L w = 2.3 ft (first stage)

The second stage is then proportioned to discharge
the correct amount at 105.7 ft (figure 6-2, step 10).
Compute the discharge through the first stage for
elevation 105.7 ft using

and, from equation 6-5,

50

3.2(3.6)1.5
= 2.3 ft.

The weir equation used is probably less accurate for
the two-stage example than for the single-stage
example. The actual second-stage discharge will be
slightly more than the one computed, but a
discussion of hydraulics of outflow devices is outside
the scope of this technical release. Example 6-2 is
presented only to illustrate the interrelationship of
outflow discharges and storage volume and to show
how to develop preliminary estimates of storage
requirements for two-stage outlet structures.

•

•
Hw = 105.7 - 100.0 = 5.7 ft.

•e
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Worksheet 6a: Detention basin storage,
peak outflow discharge (<to) known

Project _....!:Q.:=;o52..!l!:..,b2.!,.i"~Sc..:V::"·~1 \~\.:.:e.=- __ By SwR Date II I(",IBS

Location "D=-ter c.cu",-t-." Ie\ll",essc=e. Checked 'KGC Date~

Circle one: Present ~eveloP~ -=2:~-__~~_~__q_~~~~~S~~~r~~~~~i~u~~~ ___

\00
D 2..

Detention basin storage (",c·t-e--t+J

1. Data:
Drainage area ••••••• Am •~ mi2

Rainfall distribution
type (I, IA, II, III) •~

2. Frequency •••••• yr I "2- I 2.S I
3. Peak inflow dis- I ql I3bO I·charge, qi •••• cfs

(From worksheet 4 or 5b)
1/

4. Peak outflow dis- I
1180 Icharge, qo •••• cfs SO

5. Compute qo ........ 10.5510.5'01
qi

6. ~s IO.2~ 10, '81
r qo

(Use -- with figure 6-1)
qi

7. Runoff, Q •••••• in I II S I3. 4 I
(From worksheet 2)

8. Runoff volume, I I I
Vr .......... ac-ft 9 .. Y Z.I. "2.-
(Vr • QAm53.33)

9. Storage volume, I I I
Vs .......... ac-f t L Z=-=--_Y~...:5::"·:......J9_

V
(V • V (....!.»

s r V
r

10. Maximum stage, Emax II 03. biIOS.ll
(From plot)

l! 2nd stage qo includes 1st stage qo'

Figure 6-3.-Worksheet 6a for example 6-2.

(21O-VI-TR-55, Second Ed., June 1986) 6-7



Example 6-3: Estimating qo

A development is being planned for a 10-acre
watershed (0.0156 mi2). A county ordinance requires
that the developed-condition outflow from the
watershed for a 24-hr, 100-year frequency storm does
not exceed the outflow for present conditions. The
peak discharge from the watershed for present
conditions, 35 cfs, is calculated from procedures in
chapter 4. For developed conditions, runoff (Q) is 5.4
inches, peak discharge from the watershed is 42 cfs
from procedures in chapter 4, and rainfall
distribution is type II.

What will be the peak outflow discharge (qo) from a
detention basin that is located at the outlet and has
maximum allowable storage volume (Vs) of 35,000 ft3

and peak inflow discharge (qj) of 42 cfs? Figure 6-4
shows how worksheet 6b is used to estimate qo as 33
cfs, which is within the 35-cfs limit. An outflow
device will be selected to discharge 33 cfs at a stage
corresponding to a Vs of 35,000 ft3.

•

e.

•

•

•

e·
•

•

•

•e
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Worksheet 6b: Detention basin peak outflow,
storage volume (Vs) known

Project __W...:...;;..;c>=o:...:c..::..\..;:5~...:A....:..:c::....:...r-.=.e..;:s~ _

Location _b~'i~e::....:...r_...:C::.o=u.:..o/"_"t.:..·...2'1c..ll-T..l...::e:":",~·,,,:.:::e:..:Si!..;S:2..·--:::"..::e=-_

Circle one: Present (Q;velo~

By :SWR. Date

Checked RGt.: Date

II 1& las
IdJlI~

Q)

00
<1l....
III

""0
c
0 I ;....
....
<1l
:>
Q)

.-I
~

Not applicable to this example

Detention basin storage

, I

-----I

1.

2.

3.

4.

5.

Data:
Drainage area ••••••• Am =Q.OISbm12

Rainfall distribution
type (I, lA, II, III) 1J:

Frequency •••••• yr I \00 I
Storage volume, I I
Vs •••••••••• ac ft o.~

Runoff, Q •••••• inl I
(From worksheet 2) . 5".4
Runoff volume, I I
Vr •••••••••• ac-ft _~.=.+_._~~ __
(Vr = QAm53.33)

2nd stage qo includes 1st stage qo.

6.

7.

8.

9.

10.

Compute ~s Io. \. 8 I__----l

r

qo in I0.181 _
qi V

s
(Use V- and figure 6-1)

r

Peak inflow dis- I 4 2
charge, qi •••• cfs
(From worksheet 4 or 5b)

Peak outflow dis- I
charge, qo •••• cfs

qo
(qo = qi(-»

qi

Maximum stage, Emax IN IA I
(From plot)

Figure 6-4.-Worksheet 6b for example 6-3.
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Example 6-4: Estimating Vs, Tabular Hydrograph
method

This example builds on examples 5-1 and 5-2 (pages
5-4 to 5-8). If peak outflow discharge from subarea
7 must not exceed the discharge for present
conditions, what will be the storage volume (Vs)
required in a detention basin at the outlet of subarea
6?

From exhibit 5-Il, the largest qt value is 357 csmJin
(exhibit 5-Il, sheet 7: Tc = 1.0 hr, Tt = 0, and la/P =
0.10 at 12.8 hr). From figure 5-4, AmQ for subarea 6
is 1.31. Therefore,

q = (357) (1.31) = 468 cfs.

This q value is, of course, the same as the peak
inflow discharge (qi) into the detention basin.

•

e.

•

First, compute the outflow hydrograph without
subarea 6 as shown in the table below, which
presents developed-condition discharges for example
5-2. (The information in the table is from figure 5-4.)

Subarea

1
2
3
4
5
6 omitted
7
Total without
subarea 6

Discharge (cfs) at time (hr)-

13.0 13.2 13.4 13.6 13.8 14.0 14.3 14.6 15.0

---------------- cis -------------------
7 9 11 16 24 40 78 122 155
7 9 12 20 33 55 96 132 132

14 ·29 58 89 106 102 74 46 25
19 32 63 114 169 207 193 143 83

117 167 205 214 202 175 132 99 70

244 167 119 90 72 59 48 40 34
408 413 468 543 606 638 621 582 499

Finally, use worksheet 6a (figure 6-5) to compute Vs
as 33.2 acre-ft.

The required storage volume of 33.2 acre-ft is the
basis for determining the required stage in the
detention basin. This stage is a guide in
proportioning a spillway that will discharge 82 cfs or
less at that storage. The timing or routing effect is
not considered because the outflow hydrograph will
discharge at near qo for a significant period.

•

•

e·
•

After computing the outflow hydrograph, determine
the maximum permissible outflow discharge from
subarea 6. The present condition peak discharge at
the outlet of subarea 7 is 720 cfs at 14.3 hr (figure
5-2), and the developed condition peak discharge at
the outlet of subarea 7 minus subarea 6 is 638 cfs
(table above). The difference between these two
discharges, 82 cfs, is the maximum outflow discharge
(qo) for the detention basin.

Next, determine the peak discharge for subarea 6 for
developed conditions by substituting values in
equation 5-1:

•

•

6-10
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Worksheet 6a: Detention basin storage,
peak outflow discharge (qo) known

Project Fa Ilsv--Jood.

Location !::ljer Cc:>I.lY'l-t"11 TeVl\ll~$See

Circle one: Present Developed

By5NR. Date 10\8(&5

Checked ~C;c. Date ~as-

Not applicable to this example

-

-

Detention basin storage

1. Data: 2
Drainage area ••••••• Am • 0.40 mi
Rainfall distribution
type (I, lA, II, III) .:cr:.

2. Frequency ...... yr I 25 IL.--_

6. ~s 10.4151__-'
r qo

(Use -- with figure 6-1)
qi

7. Runoff, Q ...... in I~.G81
(From worksheet 2)

8. Runoff volume, I ~ Q 0.1
Vr •••••••••• ac-ft '''-I
(Vr • Q<\n53.33)

3. Peak inflow dis- I BI
charge, qi •••• cfs 4 b ... _
(From worksheet 4 or 5b)

1/
4. Peak outflow dis- I 2.1r----='

charge, qo •••• cfs~ ~__.

5. Compute qo •••••••• 1o. 1151... _
qi

l! 2nd stage qo includes 1st stage qo.

9.

10.

Storage volume, I I
Vs ac-ft 33.2-

V
(V • V (~»

s r V
r

Maximum stage, Emax IN IA I
(From plot)

Figure 6-5.-Worksheet 6a for example 6-4.
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Appendix A: Hydrologic soil groups

Soils are classified into hydrologic soil groups
(HSG's) to indicate the minimum rate of infiltration
obtained for bare soil after prolonged wetting. The
HSG's, which are A, B, C, and D, are one element
used in determining runoff curve numbers (see
chapter 2). For the convenience of TR-55 users,
exhibit A-I lists the HSG classification of United
States soils.

The infiltration rate is the rate at which water
enters the soil at the soil surface. It is controlled by
surface conditions. HSG also indicates the
transmission rate-the rate at which the water
moves· within the soil. This rate is controlled by the
soil profile. Approximate numerical ranges for
transmission rates shown in the HSG definitions
were first published by Musgrave (USDA 1955). The
four groups are defined by SCS soil scientists as
follows:

In exhibit A-I, some of the listed soils have an added
modifier; for example, "Abrazo, gravelly." This
refers to a gravelly phase of the Abrazo series that
is found in SCS soil map legends.

Disturbed soil profiles

As a result of urbanization, the soil profile may be
considerably altered and the listed group
classification may no longer apply. In these
circumstances, use the following to determine HSG
according to the texture of the new surface soil,
provided that significant compaction has not occurred
(Brakensiek and Rawls 1983):

HSG Soil textures

Group A soils have low runoff potential and high
infiltration rates even when thoroughly wetted. They
consist chiefly of deep, well to excessively drained
sands or gravels and have a high rate of water
transmission (greater than 0.30 in/hr).

A
B
C
D

Sand, loamy sand, or sandy loam
Silt loam or loam
Sandy clay loam
Clay loam, silty clay loam, sandy clay, silty
clay, or clay

Group B soils have moderate infiltration rates when
thoroughly wetted and consist chiefly of moderately
deep to deep, moderately well to well drained soils
with moderately fine to moderately coarse textures.
These soils have a moderate rate of water
transmission (0.15-0.30 in/hr).

Group C soils have low infiltration rates when
thoroughly wetted and consist chiefly of soils with a
layer that impedes downward movement of water
and soils with moderately fine to fine texture. These
soils have a low rate of water transmission (0.05-0.15
in/hr).

Group D soils have high runoff potential. They have
very low infiltration rates when thoroughly wetted
and consist chiefly of clay soils with a high swelling
potential, soils with a permanent high water table,
soils with a claypan or clay layer at or near the
surface, and shallow soils over nearly impervious
material. These soils have a very low rate of water
transmission (0-0.05 in/hr).

Drainage and group D soils

Some soils in the list are in group D because of a
high water table that creates a drainage problem.
Once these soils are effectively drained, they are
placed in a different group. For example, Ackerman
soil is classified as AID. This indicates that the
drained Ackerman soil is in group A and the
undrained soil is in group D.

(210-VI-TR-55, Second Ed., June 1986) A-I



Exhibit A-I: Hydrologic soil groups for United States soils

AABAB
AABERG
AARON
USTAD
AAZDAHL
ABAC
ABAJO
ABALOBADIAH
ABARCA
ABBAYE
ABBIE
ABBOTT
ABBOTTSTOWN
ABCAL
ABEGG
ABELA
ABELL
ABERDEEN

ABERONE
ABERS ITO
ABERT
ABES
ABGESE
ABILENE
ABlaUA
ABIOUA. FLOODED
AfllTA
ABO
ABOR
ABORIGINE
ABOTEN
ABRA
ABRAHA"
ABRAZC
ABRAZO. GRAVELLY
ABREU
ABRIGO
ABSAROKEE
ABSCOTA
ABSHER
ABSTED
ABSTED. FLO:JDED
ABSTON
ACACia
ACAD~MY

ACADIA
ACA"!A
ACANOO
ACASCO
ACC:'LERATOR
ACEITUNAS
ACEL
ACHI"IN
ACKE~

ACKER"AN
ACKERVILLE
ACKiOTT
ACKLEY
ACKMEf\:
ACK"CRE
ACKWATER
AC~tE

ACO
ACO"A
ACORD
ACOVE
ACP =-DA LE
ACR~E

ACRELANE
ACTON
ACUFF
ACUNA
ACY
ADA
ADAIR
AOA"S
ADA~SCN

ADA .. SVILLE
ADA TON

D
o
C
B
B
D
C
S
B
B
B
o
C
o
B
B
B
C

B

C
A

o
B
C

B
C
C
C
D
o
D
'3
B
D
C
11
B

C
A
o
C
o
C
B
C
o
D
C
o
B
B
C

C

B I
A/D
C
o
B
B
B
D
C
B
C
C

C

o
C

C

C

C
C

C
A

B
C

D

AOAVEN
ADOICKS
AOOIELOU
AO£
ADEK
AOEL
ADEL. WET
ADELA I DE
ADELANTO
ADELl NQ
AOELINO.

SALINE-ALKALI
ADELPHIA
ADEN
ADENA
ADGER
ADIEUX
ADILIS
ADIN
ADIOS
AOJUNTAS
ADKINS
ADKINS. ALKALI
ADKINS. wET
ADLER
AO.. AN
ADOBE
A::>OLPH
ADOS
AoR IAN
AoVOKAY
AECET
AENEA 5
AFFEY
AFLEY
AFTAoEN
'-FTO",
AGA
AGAIPAH
AGAN
AGAR
AGASSIZ
AGATE
AGATHA
AGAWA"
AGENCY
AG~R

AGFAYAN
AGNAL
AGNESTON
AGNESTON. COBBLY

SUBSTRATU"
AGNESTON. CORBLY
AGNES TON.

NDNGRAVELLY
AGNEW
AGNOS
AGON
AGORT
AGRA
AGUA
AGUA DULCE
AGUA FRIA
AGUA FRIA. HIGH

RAINFALL
AGUA FRIA. STONY
AGUAOILLA
AGUAL T
I.GUEDA
AGUILARES
AGUILITA
AGUIRRE
AGLIST IN
AHft.RT
AHL
AHLSTRo"
AHMEEK
AHOL T
AHPAH

C
o
B
A
B
B

o
o
B
B
C

B/C
C
C
D
El
B
D

D
C

6
C

C
C

D
C
8/01
C I
uol
o I
C 1
fl 1
c 1
B 1
D 1
C/O
6
o
D
8
o
a
B

C

o
o
o
B
C

C

C

C

o
C

C
o
P
B
C
S

o
A

B

B

B

D
e
C
C
D
C
D

B

AHREN
AHRNKLIN
AHRS
AHTANUM
AHTANU~. OQAINED
AHWAHNEE
AIBONITO
AIOO
AIKEN
AIK"AN
AIK"AN. ST'JNY
AILF Y
AI"ELI h.
AINAKEA
A If'\,jSLEY
AINSWORTH
AIR"ONT
AIRPO~T

AITS
AJD
AJOL ITO
AY.AD
AKAKA
AKAN
AKASKA
AKELA
AKERCAN
AKERUE
AKINA
AKL E~

ALADDIN
ALACSHI
ALAE
ALAE LOA
ALAGA
ALAKA I
ALA""A
ALA"AoITAS
ALA"ANCE
ALA"BIOUE
ALAMO
ALA .. OGORoO
ALAMOSA

ALA"OSA. DRAINED
ALAMUCHEE
ALANCS
ALA~AHA

ALAPAI
AlAZAN
ALBAN
ALBANO
ALBANY
ALBA TON
ALEEE
AL6E~1ARLE

ALBERTON
ALBERTVILLE
AL~INAS

ALf! [eN
ALERIGHTS
ALfURZ

ALBURI. DRAINED
ALBUS
ALCAN
ALCESTER
ALCOA
ALCO"'A
AlCC'T
ALCOVA
ALDA
ALOA. SAL I "IE
ALDA X
ALDEN
ALDER
ALDEI'DAL='
ALCERMAND
ALOERWOQD
ALOI
ALDINE

B
C
B
o
C

B
C
D
B
o
C
e
E'
B
B
E
C
D

B

C
D
C
A

B/OI
B 1
o 1
B 1
o 1
B I
D I
B I
E\ I
A I
B I
A I
C

b
C

e
B
D
e
o
E
p

o
A

B

E'
o
C
D
C

B
B
C
B

El
C

C
B
B
D
e
e
B
A

E'
C 1
B/ci
C' I
D I
C I
C 1
El 1
C I
C I
o 1

ALDING
ALoINO
ALEDO
ALEGROS
ALEKNAGIK
ALEMEDA
ALEX
ALEXANDER
ALEXANDRIA
ALFIR
ALFLACK
ALFORD
ALGANSEE
ALGARROBO
ALGER ITA
~LGIER!'

ALGOA
Jt.LGOMA
ALHAtABPA
ALHARK
ALICE
ALICEL
ALICIA
ALIDA
ALIKCHI
ALINE
ALKIRloGE
ALKO
ALLAGASH
ALLA"ORE
ALLAN TON
ALLANTON.

DEPRESSIONAL
ALLARD
ALLDO_N
ALLEGt'ENY
ALLEMANDS
ALLEN
ALLENDALE
ALLENDORF
ALLENS PARK
ALLENS PARK.
ALLENTINE
ALLENWOOD
ALLEY
ALLHANoS
ALLIANCE
ALLIGATOR
ALLIS
ALLISON
ALLKER
ALLOR
ALLOUEI
AL"AC
AL"'ANOR
AL,.AVILLE
AL"'ENA
AL"ERIA
AL"'IRANTE
AU'O
AL"ONT
ALMOTA
AL .. y

ALNITE
ALO
ALOHA
ALO"AX
AlONA
ALONSO
ALOVAR
ALPENA
ALPHA
ALPIN
ALPON
ALPOWA
ALRED
ALROS
ALS
ALSCO

o
C
C
C
C
C

B
C
C
B
C
B
e
A
B
c/ol
C I
B/D
B

B
B
B
B
B
B
A
C
D
B
D
B/D I
D

B
B
B
D
B
B
B
B

STONY C
D
B
B
D
B
D
o
B
B
B
B
B
B

D
C
D
B
o
D
C

e
o
o
C

o
B
B
C

A

B
A

El
El
B
C
A

B

ALSEA
ALSPAUGH
ALSTAD
ALSTONY
ALSUP
AL TA"ONT
ALTAPEAK
ALTAR
ALTAVISTA
AL TDORF
AL THOUSE
ALTICREST
AL TIT A
ALT,.AR
ALTO
ALTOGA
ALTDN
ALTOONA
ALTUoA
ALTURAS
ALTUS
ALTVAN
ALUF
ALU"
ALUSA
ALVARADO
ALVIN
ALVIRA
ALV I SO
ALVOoEST
ALVOR
ALVe'P. DRAINED
ALVOR. PROTECTED
ALWILDA
ALYAN
ALI ADA
ALIOLA
A"AOOR
A.. AGON
A"ALI A
A"ALU
A"AN.
AMANDA
A"ARILLO
AMASA
A"ASA ...OoERATELY

WET. SANDY
SUP-STRATUM

A"'BER
A"BIA
AMBOAT
AMBOY
AMBRANT
AMBRAW
AMEL IA
A"ENE
A"ENIA
A"ENSDN
AMERICANOS
A..ERICUS
AMERY
A.. ES
AMESt'A
AMESMONT
AMHERST
A"ISTAD
A.. ITY
A..... ON
AMOoAC
AMOLE
AMOR
AMORUS
AMOS
A"OSTOWN
A.. PAD
AMPHION
AIOSDEN
AMSTERDAM
AMTOFT

B
C
C
B
C
D
B
B
C

o
B
B
C
B
C
C

A
C
D
C
B
B
A
B
D
B
B
C

o
D
D
C

C'
B
C

o
C

D
o
B
D
B
C
B
B
C

B
D
C
C
B
B/D
C
D
B
D
B
A

B
C/O
B
C
o
D
D
B
C
A

B
o
C
c
C
C
B
B
o

NOTES: TWO HYDROLOGIC SOIL GROUPS SUCH AS B/C INDICATES THE DRAINED/UNDRAINED SITUATiON.
,.OOIFIERS SHO_N. E.e •• BEDROCK SU65TRATU". REFER TO A SPECIFIC SOIL SEMIES PHASE FOUND IN SOIL MAP LEGEND.
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e.
Exhibit A-I, continued: Hydrologic soil groups for United States soils

AMWELL C ANSELMO. BEDROCK A I ARCH B ARMYORAIN C I ASSUMPTION B
AMY 0 SUBSTRATUM I ARCHABAL B ARNEGARD B I ASTA B
ANACAPA B ANSGAR B/D ARCHBOLD A ARNESS 0 I ASTATULA A
ANACOCO 0 ANSPING B ARCHFR C ARNHEIM 0 I ASTOR B/D •ANACONDA B ANT FLAT C ARCHEPDALE C ARNO 0 I ASTOR. FLOODED 0

ANAHEIM C ANTEL B ARCHES 0 ARNOLD A I ASTORIA B
ANAHUAC 0 ANTELOPE SPRINGS C ARCHIN 0 ARNDT C/O ATARQUE 0

ANAMI TE 0 ANTERO 0 ARCHIN. COOL C ARNTZ C ATASCO C
ANAPRA B ANTHO B ARCHULETA 0 AROL 0 ATASCOSA 0

ANASAZI C ANTHOLOP 0 ARCIA C AROSA C ATATE B
ANATONE 0 ANTHONY B ARCLAY 0 ARP C ATCHEE 0

ANAUO 0 ANTIGO B ARCO C ARRAOA 0 ATCO B
ANAVEROE B ANTI LON C ARCO. DRAINEI' e ARRASTRE B ATENCIO B
ANAWALT 0 ANTIOCH 0 ARCOLA C ARREDONDO A ATEPIC 0 •ANCHO B ANTLER C ARO C ARRIBA C ATHELWOLO B
ANCHO. SALINE C ANTOl NE B AROE"~ONT B ARRINGTON B ATHENA B
ANCHOR POINT 0 ANTONITO C ARCENVOIR B ARRiOLA 0 ATHERTON B/O
ANCHORAGE A ANTOSA 0 ARDEP B ARRITOLA 0 ATHOL B
ANCLOTE B/O ANTROeUS B AROEP. WET C ARROLIME C ATKINS 0

ANCLOTE. 0 ANTWERP C AROILLA C ARRON 0 ATKINSON B
DEPRESSIONAL ANTY B AROIVEV B ARROWHEAD C ATLAS 0

ANCLOTE. 0 ANUNOE e ARDNAS e ARROYAOA 0 ATLEE C
FREQUENTLY ANVIK B AROTOO B ARROYO SECO Ii ATLOW 0

FLOODED ANWAY B AREC IBO A ARS ITE 0 ATMORE B/O •ANCO C AOWA B AREDALE B ART A C ATOKA C
ANOERGEORGE B APACHE 0 ARENA D ARTESIA 0 ATOMIC B
ANOERLY C APAKUIE A ARENA, DRAINED C ARTES IAN 0 ATRAC B
ANDERS C APALACHEE 0 ARENALES A ARTNOC B ATRAVESAOA 0

ANDERSON B APALO B ARENDTSVILLE B ARTOIS C ATRING B
ANOOK B APAREJO B ARENOSA A APUJO B ATRYPA 0

ANDOVER 0 AP~LOORN 0 ARENZVILLE B ARUNDEL C ATSION C/O

ANDRADA 0 APEX B APGAL T 0 APVA 0 ATSION. TIDE 0

ANOREESON C APISHAPA 0 ARGENT 0 ARVADA 0 FLOODED e·ANOREGG B APISON B ARGENTA C ARVANA C ATTELLA 0

ANDRES B APMAT B ARGONAUT 0 ARVESON B/O ATTE!> A

ANDREWS C APMAY 0 ARGORA Ii ARVILLA A I ATTERBERRY B

ANDRUS IA A APOLLO B ARGVLE e ARVIN B I ATTEWAN B

ANDRY 0 APOPKA A ARIEL C ARZO 0 I ATTEWAN. WET 0

ANOYS B APPANOOSE 0 ARIX ARA B ASA I' I ATTICA B

ANEO 0 APPERSON C ARIMO B ASABEAN B I ATTOYAC B

ANELA B APP IAN B ARIPEKA C ASBILL 0 ATWATER B

ANETH B APPIAN. C ARIPINE A ASCALON B AnELL 0

ANETH, DRY A SALINE-ALKALI ARIS 0 ASCAR C ATWOOD B

ANGELICA B/O APPIAN. WET C ARISPE C ASCHOFF B AU GRES B •ANGELINA 0 APPIAN, RECLAIMED C ARIZO A ASH SPRINGS C AUA B

ANGELO C APPLEBUSH B ARXABUTLA C ASt'ART 0 AUBARQUE 0

ANGELUS B APPLEOELLIA C ARKANA C ASHBON 0 AUBBEENAUBliEE B

ANGIE 0 APPLEGATE C ARKAQUA C ASHCROFT B AUBERRY B

ANGLE A APPLETON C ARKONA e ASt'OALE B AUBREY C

ANGLEN C APPLING B ARKPORT B ASHDOWN B AUBU!>N 0

ANGOLA C APRON B ARXSON B ASHE B AUBURNDALE B/D

ANGORA B APT B ARK TON C ASHER C AUFCO 0

ANGOSTURA B APTAKISIC B APLANO B ASHFORD 0 AUGGIE B

ANHAL T 0 APTOS C ARLE C ASHFORK 0 AUGSBUPG B/O •ANIAK 0 AQUILLA A ARLI NGTON C ASHGROVE 0 AUGUSTA C

ANIMAS C AQUINAS C ARLINGTON. THICK B ASH HURST C Al'GUSTlNE B

ANINTO D ARABRAB 0 SOLUM ASHIPPUN C AULD 0

ANITA 0 ARADA B ARLO B ASHKUM B/ol AURA B

ANKENY B ARAGON C ARLOVAL A ASHLAR B AURELIE 0

ANKLAM 0 ARAMBURU C ARV.AGH 0 ASt'LEY B AURELIUS B/O

ANKONA 0 ARANSAS 0 I APfo'CO C ASHLO B AURORA C

ANNABELLA B ARAPAHOE B/O APMELLS B ASt''''EO B AUSfo'US 0

ANNANDALE C ARAI> I EN C ARfo'ENOARIS C ASHfo'UN 0 AUSTIN C

ANNAW B ARARAT B APf.'ENIA 0 ASHOLLER 0 AUS TI NV I LLE B

ANNEMAINE C ARAT 0 ARf.'ESA B ASHPORT B AUSTWELL 0 •ANNiS C ARAVAIPA C ARMESPAN B ASHTON B· AUT C

ANNIS. SALINE B ARAVE 0 ARMIESBURG B ASHUE B AUTOMBA B

ANNIS. DRAINED B ARAVET:JN B ARf.'IJO D ASHUELOT 0 AUTRYVILLE A

ANNISQUAM C ARBELA C ARMINGTON D ASHWOOD C AUXVASSE D

ANNISTON B ARBIOGE C ARMISTEAD C ASKEW C AUZQUI B

ANNONA 0 ARBOLES C ARMI TAGE C ASOLT 0 AVA C

ANOCON C ARBONE B ARMO B ASOTIN C AVALON B

ANOKA B ARBOR B ARMOINE 0 ASPARAS B AVANT B

ANONES C ARBUCKLE B AR"'ONA C ASPEN B AVAR D

ANOWELL 0 ARBUCKLE. WET C AR"OUR B ASPERMONT B AVAWATZ A •ANSAR I 0 ARBURUA C AF.MPUP C ASPERSON C AVENAL B

ANSEL B ARBUS B ARMSTER C ASS ATE AGUE A AVILLA B eANSELMO B ARCATA B ARfo'STRONG C ASSININS B AVIS A

ARCETTE B ARMUCHEE C ASSINNIBOINE B AVOCA B

NOTES: TWO HYDROLOGIC SOiL GROUPS SUCH AS B/C INDICATES THE DRAINED/UNDRAINED SiTUATiON.
MODIFIERS SHOWN. E.G •• BEDROCK SUBSTRATUM. REFER TO A SPECIFIC SOIL SERIES PHASE FOUND IN SOiL MAP LEGEND.
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Exhibit A-I, continued: Hydrologic soil groups for United States soils

AVON C BALOFIELD C EARDLEY C BATESON B BEAVERTON B

AVONBURG 0 BALDHILL E BARELA C BATESVILLE C BECKER B

AVONDA B BALDMDUNT AIN B BARI'IELD 0 BATH C BECKET C
AVONDALE B BALDOCK 0 BARFUSS B BATTERSON 0 BECKLEY B
AVONVILLE B BALDOCK. GRAVELLV C BARGE C BATTLE CREEK C BECKMAN 0
AVTABLE 0 SUBSTRATUM. BARGER C BATTLEMENT B BECKS C
Al/BRIG 0 DRAINED BARIO B BATZA C BECK TON 0

AXIS 0 BALDOCK. SAL INE C BARISHMAN C BAUDETTE E ElECKTDN. WELL C
AXTELL 0 BALDOCK. SALINE C BARK CAMP E BAUER C DRAINED
AYAR 0 BALDOCK. DRAINED C BARKELEW B BAUMAN C BECKVILLE B

AYCOCK B BALDWIN 0 BARKERVILLE C BAUII4GARD B BECKWITH 0
AYDELOTTE 0 BALDV B BARKLEY C BAUSCHER E BECKWOURTH C
AVERSVILLE B BALE B BARKOF 0 BAUX B BfCRAFT B
AYLMER A BALE. WET 0 BARLEYFIELD B BAUXSDN B BECREEK B
AYNOR B/D BALLAHACK 0 BARL ING C BAXENDALE B BEDELL B
AYON B BALLARD e BARLOW B BAXTER B BEDEN 0
AYOUB C BALLER 0 BARNABE C BAXTERVILLE B BEDFORO C
AYR B BALLINGER 0 BARNARD C BAYAf.lON B BEDINGTDN B
AYRES 0 BALL TOWN 0 BARNELLCREEK B BAYARD B BEDKE B
AYRSHIRE C BALLVAR 13 BARNES II BAYBORO D BEDNER C
AYSEES B BALLY C BARNESTON B BAYERTDN C BEDSTEAD C
AZAAR C BALM 0 BARNESTON. A BAYFIELD C BEDWYR 0

AZELTINE B BALMAN B NON GRAVELLY BAYFIELD. WET 0 BEE B
AZTALAN C BALMAN. SALINE. C BARNEY 0 BAYHORSE 0 BEEBE A

AZTEC B FLOODED BARNHARDT B BAYLIS e BEECHER C
AZTEC. HIGH C BALMLAKE B BARN MOT 0 BAYMEADE A BEECHGROVE B

RAINFALL BALMORHEA C BARNSDALL B BAYOU 0 BEECHWOOD C
AZULE C BALON B BARNSTABLE B BAYOUDAN 0 BEEK C
All/ELL C BALSORA B BARNUM B BAY SHORE D BEEKMAN C
BAAHISH B BAL TIC 0 BARODA 0 BAYSHORE. B BEELEM 0
BABe B BALTIMORE B BARD 10 A fo'ODERATELY WET BEELINE 0
BABBINGTON B BAMA B BAROID. WET 0 BAYSIDE 0 BEEMONT C
BABELTHUAP B BAMAC A BARR ADA 0 BAYTOWN B BEENOM 0
BACA B BAMBER B BARRE 0 BAYUCOS 0 BEESKOVE B
BACA. FLOODED C BAMOS C BARRETT 0 BAYVI 0 BEETVILLE B
BACH B/D BAM TUSH B BARR IER 0 BAYVIEW 0 BEEZEE B
BACf.lELOR B BANADERU 0 BARR INGTDN E EAYWDOD A BEFAR 0
BACHO 0 BANAT B BARRor~ B BAZETTE C BEGAY B
BACHUS C BANBURY 0 BARRONETT B/DI BAZILE B BEI'ANIN B
BACKBAY 0 BANCAS C BARRY B/D BEACH 0 BEHEMOTOSH C
BACKe ONE B BANCKER 0 BARSAC C BEAD C BEHRING 0
BACLIFF 0 BANCROFT B BARSHAAD 0 EEADLE C BEIGLE B
BACOBI C BANCY 0 BART B BEALAND B BEIRMAN D
BACONA B BANDAG B BART INE C EEALES B BEISIGL A
BADAXE B BANDERA B BARTLE 0 BEAM 0 BEJE 0
BADEN A B BANDID B BARTLEY C BEAMTON C BEJUCOS B
BADENAUGH B BANDON C BARTO 0 BEANBLOSSOM B BEL AI N C
BADGE B BANE A ElARTOME 0 BEANFLAT C BELATE B
BADGERTON B BANGO B BARTON B BEANLAKE B BELCHER 0
BADIN C BANGOR B BARTONFLAT B BEANO 0 BELDEN C
BADITO C BANGSTON A BAR\'ON B BEAR BASIN I E EELDING B
BADO 0 BANIDA 0 BARX B BEAR CREEK B BELEN 0
BADUS C/O BANKARD A BASCAL B BEAR LAKE 0 BELFAST B
BADWATER B BANKHEAD B BASCO C BEAR PRAIRIE B BELFIELD C
BAGARD B BANKS A BASCOM E BEARD ALL C BELI'ORE E
BAGDAD B BANLIC C BASCOVY 0 BEARDEN C BELGARRA C
BAGGOTT 0 BANNEL B BASEHOR 0 BEARDSLEY C BELGRADE B
BAGLEY B BANNER C BASH C BEARDSTOWN C BELHAVEN 0
BAHEM B BANNING C BASHAW 0 EEARGULCH B BELINDA 0
BAHIA A BANNION C BASHER B BEARMOUTH B BELJICA B
BAHL C BANNOCK B BASI LE 0 BEARPAW C BELK 0
BAILE 0 BANTRY A/DI BASIN C EEARSKIN 0 BELKNAP C
BAILEGAP B BAPOS 0 I BASINGER B/D BEARSPRING B BELLAVISTA C
BAILEYCREEK C BARABOO B I BASINGER. 0 BEARTRAP B EELLE B
BAILI NG C BARAGA C 1 DEPRESS IONAL BEARVILLE C E.ELLECHESTER A
BAINVILLE C BARANA B 1 BASINGER. FLOODED 0 BEARWALLOW C BELLEHELEN 0
BAIRD HOLLOW C BARATARI A/DI BASKET B EEASLEY C BELLENMINE 0
BU RD HOLLOW. 0 BARBAROSA 0 I BASSEL B eEASON C BELLEVILLE B/O

EXTREMELY COBBLY BARBARY 0 I BASSETT B BEATRICE 0 BELLEVILLE. PONDED 0
BAIRD HOLLOW. B BARBERT 0 I BASSFIELD B BEAUCOUP B/DI E'ELLEVUE B

GRAVELLY BARBOUR B I BASTIAN C BEAUFORD 0 1 BELLICUM B
BAJURA 0 BARBOURVILLE B I BASTON C 8EAUGHTON 0 I BELLINGHAM 0
BAKEOVEN 0 BARCAVE B I BASTROP B EEAUMONT 0 I BELLINGHAM. C
BAKER C BARCE B 1 BASTSIL B BEAUREGARD C I DRAINED
BAKERSVILLE 0 BARCLAY C I BATA B BEAUSITE C 1 EELLPASS C
BALAAM B BARCO B I BATAN E' EEAUVAIS B I BELLPINE C
BALCOM B E'ARCUS A I BATAVIA B BEAVERCREEK B 1 EELLWOOD 0
BALO C BARD 0 I BATEMAN B BEAVERDAM C I BELMEAR 0
BALDER D BARDEN C I BATES B BEAVERELL B 1 E'ELMILL B

NOTES: TWO HYDROLOGIC SOIL GROUPS SUCH AS B/C INDICATES T~E DRAINED/UNDRAINED SITUATION.
MODIFIERS SHOWN. E.G •• BEDROCK SUBSTRATUM. REI'ER TO A SPECIFIC SOIL SERIES PHASE FOUND IN SDIL MAP LEGEND.
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Exhibit A-I, continued: Hydrologic soil groups for United States soils

BELMONT B BERTR~M B I BILLINGS. B BLACK NOLL C I BLUE LAKE A

BELMORE B BERTRAND B I MODERATELY SLOW BLACK OAR B,O BLUE STAR B
BELPRE C BERVILLE B,ol PER" BLACKPIPE C BLUEBELL C •BELSAC B BERI/OLF B I BILL YCREEK C BLACKPRINCE B BLUECHIEF C

BELTED 0 BERYL B I BILLYH~I/ 0 BLACK ROCK B BLUECREEK 0

BELTON C BERlATIC 0 I BILTMORE A BLACKSAN B BLUEOOME C
BELTRAMI B ElESEMAN A'O BIMNER 0 BLACKSPAR 0 BLUEFLAT C
BELTSVILLE C BESHERN C PINCO 0 BLACKSPOT 0 BLUEGROVE C
BELUGA 0 BESNER B BIr<OLE B BLACKSTON B BLUEGULCH B
BELUGA. DRAINED. C BESSEMER C BINFORD B BLACKTHORN B BLUEHILL C

SLOPING BESSIE 0 BINGER B BLACKTOP 0 BLUEHON C
BELVOIR C BESTROM C BINGHAM B BLACKWATER 0 BLUEJOINT B
BELlAR C BETHANY C BINGH~MPTON !' BL~CKWELL 0 BLUENOSE B
BEMIDJI A BETHEL B BINGHAI'VILLE 0 BL~OEN 0 BLUEPOINT A •BEN LOMOND B BETHERA 0 BINN~ B BLAG 0 BLUER 1M C
BENCH LEY C BETHESDA C BINNSVILLE 0 BLAGO 0 BLUESLIOE 0

BENCL~RE C BETHLEHEM B BINS B BL~INE C BLUESPRIN C
BENCO B BETIS A BINTON C BLAIR C BLUESTONE 0

BENDER B BETONNIE B BINTON. RECLAINEO B BLAIRTON C BLUEWING A
BENOIRE C BETRA C BIOYA B BLAKABIN C BLUFF 0

BENEVOLA C PETTERAVIA C BIPPUS B BLAKE B BLUFFDALE C
BENEWAH 0 BETTS B BIRCHBAY C £,LAKELANO A BLUFFTON C'O
BENFIELD C BEULAH B BIRCHFIELD 0 BLAKENEY C BLUFORD C
BENGAL C BEVENT A BIRCHWOOD C BLAKEWELL C BLUM C •BENGE B BEVERIDGE 0 BIROOW B BLALOCK 0 BLY B
BENHAM B BEVERLY B BIRDS c'ol BLANER C BLYBURG B
BENIN 0 BEYERLY. GRAYELLY A BIRDSALL 0 I BLANCA B BLYTHE 0

BENITO 0 BEW C BIRDSBORO E' I BLANCHARD A BOARDMAN 0

BENJAMIN 0 BEWLEY VILLE B BIROSLEY 0 I BLANCHE B BOARD TREE C
BENKLIN C BEXAR 0 BIROSVIE~ A I BLANCHESTER B'O BOASH 0

BENMAN C BElO 0 BIRKBECK B I BLANCOT B BOAl C
BENNOALE B BEllANT B BIRMINGHAM B I BLAND C BOBBITT C
BENNINGTON C BIBB C BIRNEY B I BLANDING B BOBILLO A e·BENRIOGE B BIBLESPRINGS B B IROI'E C 1 BLANEY B BOBNBOB C
BENSLEY B BICE B BISBEE A I BLANKET C BOBS 0

BENSON 0 BICKEROYKE 0 BISCARO 0 I BLANTON A BOBTA IL C
BENTEEN C BICKETT 0 BISCAY B'O BLANTON. B BOBTOWN B
BENWY B BICKLETON B BISGANI. B MODERATELY WET BOCA B'O
BE'll 0 BICKMORE C NOOERATELY WET BLANYON C BOCA. DEPRESS IONAL 0

BEOR 0 BICONOOA 0 BISGANI. FLOODED C BLAPPERT 0 BOCA. TIDAL 0

BEOSKA B BICONOOA. DRAINED C BISHOP 0 BLAQUIERE C BOCK B
BEOTIA B BIDDEFORD 0 BISMARCK 0 BLASDELL A BOCKER 0

BEOWAWE B BIDDLEMAN B BISOODI 0 BLASE C BOCKS TON B
BEQUINN B BIOMAN C BISPING EO BLASINGAME C BODE B •BERCUMB B BIDWELL B BISSELL B BLAYOEN 0 BODECKER A
BEROA B BIEBER 0 BISSONNET 0 BLAlBIRO 0 BODELL 0

BERE~ C BIEDELL 0 BIT C BLAlON 0 BODEN C
BERENICETON B ElIEDSAW C BITTER B BLEAK WOOD C BOOENBURG B
BERGHOLl C BIENVILLE A BITTER SPRI'IG B BLEDSOE C BODINE B
BERGLAND 0 BIG BLUE 0 BITTERROOT C BLEIBLERVILLE 0 BOOORUMPE C
BERGQUIST B BIG HORN B BITTERW,\TER B BLENCOE 0 BOOOT C
BERGSTROM B e IG TIMBER 0 BITTON B BLEND 0 BOEL A
BERGSVIK 0 BIGARM B BIVANS 0 BLENOON B BOEL. OVERWASH C
BERINO B BIGBEE A BIXBY B BLETHEN B BOELUS A •BERIT 0 BIGBENO B BIXLER C BLEVINS B BOERNE B
BERKS C BIGBROWN C BJORK C BLEVINTON B BOESEL C
BERKSHIRE B BIGELOW B BLACHLY B BLEWETT 0 BOESEL. PROTECTED B
BERLAKE B BIGETTY B CLACK BUTTE B BLICHTON 0 BOETTCHER C
BERLIN C BIGFLAT 0 BLACK CA"'YON 0 BLICKENSTAFF B BOGAN C
BERMESA C BIGfOOT C BLACK CANYON. C BLIMO B BOGART B
BERMUDIAN B BIGfORK C DRAINEO BLIMSTER C BOGGS C
BERNAL 0 BIGH~MS B BLACK RIDGE 0 BLINN C BOGGY C
BERNALOO B BIGHILL B BLACKA C BLISS C BOG RAP B
BERNARD 0 BIGLAKE A BLACKBURN B BLITZEN C BOGUE 0 •BERNARDINO C B IGMEADOW C BLACKORAW 0 BLOCKHOUSE 0 BOGUS C
BERNARDSTON C BIGNELL C ElLACKETT B BLOMfORD B,ol BOHANNON C
BERNHILL B BIGRIVER B BL~CKfOOT C BLOOM 0 I BOHEMIAN B
BERNICE A BIGSHEEP B BL~CKfOOT • DRAINEO B BLOOMFIELD A I BOHICKET 0

BERNING C BIGSPRING 0 BL~CKHALL 0 BLOOMING B , BOHNA B
BERNOW B BIGWIN C BLACKHALL. WARM C BLOOMSDALE B 1 BOHNLY 0

BERRY LAND B'DI BIGWINDER 0 BLACKHAMM':R B BLOOR C I BOHNSACK B
BERRYMAN C I BIJORJA C BLACKHAWK 0 BLOOR. GRAVELLY 0 I BOISTfORT B
BERSON B I BIJOU B BL~CKHOOF 0 SUBSTRATUM I BOJAC B
BERTAG C I BILBO C BLACKHORSE C BLOUNT C I BOJO 0

BERTELSON B I BILGEQ 0 BLACKLEEO B BLOWERS B I BOLAN B •BERTHOUD B I BILLETT B BL~CKLEG C BLUCHER C I eOLAR C eBERTIE B I BILLINGS C BLACKLOCK 0 BLUE EARTH B'OI BOLD B
BERTO 0 I BL~CKI'AN C BLUE EARTH. 0 I BOLENT A
ElERTOLOTT I B I BL~CKI'OU"'T B SLOP ING I BOLES C

NOTES: TWO HYDROLOGIC SOiL GROUPS SUCH AS B,C INDICATES THE ORAINEO'UNORAINEO SITUATION.
MODIFIERS SHOVN. E.G •• BEDROCK SUBSTPATUM. REFER TO A SPECIFIC SOIL SERIES PHASE FOUND IN SOIL MAP LEGEND.
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Exhibit A-I, continued: Hydrologic soil groups for United States soils

BOlFAR
BOliCKER
BOLIO
BOLIVAR
BOlliNG
BOlSA
BOLTON
BOlTUS
BOMAR
BOMBAOIl
BOMBAY
BOMOSEEN
BON
BONAIR
BONANZA
BONAPARTE
BONClAiR
BOND
BONDI' ARM
BONDMAN
BONDRANCH
BONDUEL
BONE
BONEEK
BONEYARO
BONFIElO
BONFR I
BONG
BONHAM
BONIFAY
BONillA
BONITA
BONJE A
BONN
BONNEAU
BONNEll
BONNER
BONNEROAlE
BONNET
BONNEVillE
BONNICK
BONNIE
BONNIE. PONOEO
BONNYOOON
BONO
BONSAll
BONTA
BONTI
BONl/iER
BONl/iER. GRADED
BONZ
BOOFORD
BOOFUSS
BOOKCLIFF
BOOKER
BOOKOUT
BOOKWOOD
BOOMER
BOOMSTICK
BOOMTOWN
BOONE
BOONESBORO
BOONEVillE
BOONTON
BOONVillE
BOONVillE
BOOTH
BOOTHBAY
BOOTJACK
BOOTS
BOaUIllAS
BORACHO
BORAH
BORAVAll
BORDA
BORDEAUX
BOROEN
BOROER
BOREALIS

C
B
o
B
C
C
B
o
C
o
B
C
B
o
B
A

B

o
o
o
o
C
o
B
C
B
C
A
C
A
B
o
o
o
A
C
B
B
B
A

A
C/O
C
o
o
o
B
C
C
o
C
C
o
B
o
C
B
B
o
o
A

B
B
C
C
o
C
C
o I
A/DI
C I
C I
C I
o I
o I
B I
B I
B I
o I

BORGEAU
BORGES
BORIANA
BORKY
BORNSTEOT
BORO
BOROBEY
BORREGO
BORREGUERO
BORSK I
BORTH
BORUP
BORVANT
BOSANKO
BOSCO
BOSKET
BOSLER
BOSO
BOSQUE
BOSSBURG
BOSSBURG. ORAINEO
BOSTON
BOSTRUM
BOSTWICK
BOSVIllE
BOSWEll
BOSWORTH
BOTEllA
BOTHWEll
BOTHWI
BOTON
BOTT INEAU
BOTTLE
BOTTLE ROCK
BOULDER
BOULDER lAKE
BOULDER PO IN T
BOUlOERCREEK
BOULDIN
BOUlFlAT
BOUNCER
BOUNDARY
BOURBON
BOURNE
BOUSIC
BOW
BOWBAC
BOWBEllS
BOWO ISH
BOWDLE
BOWDOIN
BOWORE
BOWEN
BOWERS
BOWES
BOWIE
BOWlAKE
BOWLUS
BOWMAN
BOWMANSVillE
BOWNS
BOWSTRING
BOXElDER
BOXFORD
BOXVIllE
BOXWEll
BOY
BOYCE
BOYD
BOYER
BOYETT
BOYK IN
BOYLE
BOYSAG
BOYSEN
BOZE
BOZEMAN
ElRABAS
BRACE

B I
o I
o I
C I
C 1
o 1
C I
o I
C 1
B I
C I
B/O
o
o
B
B
!l
o
B
o
C
C
o
B
[)

o
o
B
B
C

B
C
C
C
B
o
B
B
B
C
o
B
B
C
o
o
C
B
C
B
o
C
C
C
B
B
C
B
C
B/OI
C I
A/O
C
C
C
C
B
o
o
B
B
B
o
o
o
B
B

D
C

BRACEVillE
BRACKEN
BRACKETT
BPAO
BRADDOCK
BRADEN
BRADENTON
BRADENTON. FLOODED
BRADER
BRADSHAW
BRAOSON
BRADWAY
BRADY
BRADYVillE
BRAFF ITS
BI'AGG
BRAHAM
BRAilSFORD
BRAINERD
BRALLIER
BRAM
BRAMARD
BRAMLETT
BRAMWEll
BRANCH
BRAN CROFT
BRAND
BRANOENBU~G

BRANDON
BRANDYWINE
BRANFORD
BRANHAM
BRANSCO"B
BRANTFORO
BRANTLEY
BRANYON
BRAS HEAP
BRASSFIELD
BRATTON
BPAUN
BRAVANE
BRAWLEY
IJRAXTON
BRAY
BRAYTCN
BRAZ IlTON
BRAZ ITO
BRAZ ITO. THICK

SURFACE
BRAZITO. THICK

SURF ACE.
SALINE-ALKALI

BRAZON
BRAZORIA
BRECKENR 10 GE
BRECKNOCK
BRECKSVillE
BREECE
EJREGAR
BREIEN
BREKO
BREMER
BREMER. SANDY

SUBSTRATJM
BRE"O
BREMS
BRENDA
BRENHAM
BRENNAN
BRENNER
BRENT
BRENTON
BRENTSVIllE
BPENTWOOD
BRESSA
BRESSER
BREVAPD
BREV ATOR
BREVORT

C I
B I
C I
o I
B I
B 1
B/O
o
o
B
B
o
B
C
B
C

B

C
C
o
C
B
C
C
B
C
o
A
B
C

B
C
B
B
C
o
C
B
B
C
o
o
C
o
C
o
A

B

C

C
o
B/DI
p. I
C I
B
o
e
B
C
B

C
A
C
C
B
o
o
B
C
B
C
B
B
C
B/ol

BREW
BREWER
BPEWlESS
BREWSTER
BREWTON
BRIBUTTE
BRICKEL
BRICKMIll
BRICKTON
BRICO
BRIDGE
BRIDGE CREEK
BPIOGEHAMPTON
BRIOGEPORT
BRIDGER
6P!DGESDN
BRIDGESON. DRAINED
BRIDGET
BRIDGEWATER
BRIEOWEll
BPIEF
BRIER
BRIGGS
BRIGGSDALE
BRIGGSVillE
BRIGHTON
BRIGHTWOOD
BRilEY
BRill
BRilliANT
BRIMFIELD
BRI"lEY
BRIMSTONE
BRINEGAR
BRINGMEE
BRINKER
BRINKERT
BPINKERTON
BRINNUM
BRINNUM. ORAINED
BRIONES
BRIOS
BRISBANE
BRISCO
BRISCOT
BRISCOT. DRAINED
BRISKY
BRiSTOW
BRITTO
BRITTON
BRIT WATER
BROAD
BROAD CANYON
BROADALBIN
BROAOAX
BROADBROOK
BROAOHEAO
BROADHURST
BROAOMOOR
BROADUS
BROADWEll
BROBETT
BROCK
BROCKET
BROCK GULCH
BROCKliSS
BROCKMAN
BROCKO
BROCKPORT
BROCKROAD
BROCKSBURG
BROCKTON
BROCKWAY
BROCKWEll
BRODAlE
BRODY
BROE
BROGAN
BROGOON

C
C
C
o
C
o
C
C
C
C
C
C
B
B
B
o
C
B
B
B
B
o
A
C
C I
B/DI
B I
B I
B I
B I
C/D
B
o
B
B
C
C
o
o
C
B
A
B
B
o
C
o
o
o
o
B
C
B
C
B
C
C
o
C
B
B
C
o
C
C
B
C
B
o
C
B
o
B
B
C
C
B
B
B

BROKENHORN
BROllIAR
BROMER
BROMIDE
BROMO
BRONAUGH
BRONCHO
BRONCHO. LOAMY

SUBSTRATUM
BRONEll
BRONSON
BRONTE
BROOKE
BROOKFIELD
BROOK INGS
BROOKLYN
BROOK"AN
BROOKSHIRE
BROOKSIDE
BROOKSTON
BROOKSTON. STONY
BROOKSVillE
BROOME
BROPHY
BROSE
BROSELEY
BROSS
BROUGHTON
BROWARD
BROWER
BROWNBEAR
BROWNOEll
BROWNEll
B.ROWNF I ElD
BROWNLEE
BROWNRIGG
BROWNSCOMBE
BROWNSCREEK
BROWNSDALE
BROWNS TO
BROWNSVillE
BROWNTON
BROXON
BROYLES
BRUBECK
BRUCE
BRUEllA
BRUEllA. HARD

SUBSTRATUM
BRUFFY
BRUHEl
BRUIN
BRUMAN
BRUMBAUGH
BRUNCAN
BRUNDAGE
BRUNEEl
BRUNE lOA
BRUNO
BRUNSWICK
BRUNlEll
BRUSHCREEK
BRUSHCREEK
BRUSSELS
BRUSSETT
BRYAN
BRYANT
BRYARlY
BRYCAN
BRYCE
BRYMAN
BRYSTAl
BUB
BUBUS
BUCAN
BUCAN. GRAVEllY
BUCHANAN
BUCHEL
BUCHENAU

o
o
C
B
B
B
B
A

B
B
C
o
B
B
c/o
o
C
C
B/O
o
o
B
A/O
o
B
B
o
C
B
C
o
B
A
B
o
C
B
C
B
C
C/O
B
B
o
B/O
B
C

B
B
B
B
C
o
o
o
o
A
B
B
C
B
C
B
A

B
o
B
o
B
B
C
B
C
o
C
D
C

NOTES: TWO HYDROLOGIC SOIL GROUPS SUCH AS B/C INDICATES THE DRAINED/UNDRAINED SITUATION.
MODIFIERS SHOWN. E.G •• BEDROCK SUBSTRATUM. REFER TO A SPECIFIC SOil SERIES PHASE FOUND IN SOil MAP lEGEND.
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Exhibit A-I, continued: Hydrologic soil groups for United States soils

BUCHENAU. THICK 9 BU~CHELL C I CA~O POJO C CALOOO C CANTEEN I!
SOLUM BURDETT C I CABOOSE B CALOOSA C CANTEY 0

BUCKAROO C BUREN C I CABOT 0 CALOUSF B CANTINA C •BUCKBAY C BURGESS C I CABP ILLO C CALPAC B CANTON B
BUCKCREEK C BUPGI B I CABS TON B CALPEAK 0 CANTON BENO C
BUCKEYE C BURIBURI C I CACHE a CALPINE B CANTRIL B
BUCKHALL F.l BURKE C I CACIGUE C CALROY B CANTUA B
BUCKHOUSE B BURKETO~'" C 1 CACTUSFLAT C CALUME B CANTUCHE 0
BUCI(ING A BURKEVILLE 0 I CADDO 0 CALVERTON C CANUTIO B
BUCKLAKE C BURKHARDT B I CAOEVILLE 0 CALVIN C CANIIALL C
BUCKLAND C BURLE 1(;1' A/O CADILLAC A. CALVISTA 0 CANYON 0
BUCI(LE B BURLESON 0 CADIZ P CALli COOS 0 CAPAC C
BUCKLEBAR 9 IlURLEIIASH 0 CADMUS B CALZACORTA 0 CAPAY 0 •BUCKLEY 0 BURLINGTON A CAOO"'A a CAMAGUEY a CAPE 0
BUCKLICK C IlURI'AH 0 CAESAR A CAMARGO B CAPE FEAR 0
BUCKLICK. THICK B BURNAC 0 CAGE Y C CAMARILLO C CAPEHORN 0

SOLUM BURNBOROUGH B CACLE C CAMARILLO. ORA INEO B CAPERS 0
BUCKLON 0 BURNEL C CAGUABO 0 CA"AS A CAPERTON 0
BUCKNELL 0 BURNETTE C CAGIIIN B CAMAS. STONY B CAPHOR B
BUCKNEY B BU~NHA'" 0 CAHABA B CAMATTA 0 CAPILLO C
BUCKPEAK B BURNSIDE B CAHONA B CAMBARGE B CAPISTRANO B
BUCKS B BURNSVILLE B CAID B CA"'BERN C CAPITAN 0
BUCKSHOT B BURNSIIICK B CAINHOY A CAMBERT C CAPJAC C •BUCKSKIN C BURNT LAKE A CAIRO 0 CAMBETH C CAPLEN 0
BUCKTON B BUPNTRIVER e CAJALCO C CA"'BRIA B CAPLFS 0
BueE C eURR 0 CAJETE e CAMBPIOGE C CAPLES. DRAINED C
BUOIHOL 0 BURR ITA 0 CAJON. OVER~ASH A CAMDEN B CAPON A C
BUOLE~IS C BURROWSVILLF C CAJON. LOAMY A CAMEEK 0 CAPOOSE C
BUELL 9 BURSLEY 0 SUIlSTRATUM CAMELBACK B CAPPS B
BUE'lA VISTA B BURSON C CAJON. SILTY A CAMEO B CAPSHAII C
BUFFA RAN 0 BUPT 0 SUB S TRA TUI~ I CAMEPON 0 CAPTINA C
BUFFCREEK B BURTON B CAJON. ALKALI. A I CAMILLUS B CAPTI VA B/O e·BUFFINGTON 13 BUPII~LL C CVERIIASH I CAMINO C CAPULIN B
BUFFMEYEI> B BUSBY E' CAJON. e I CAMPANA B CARACOLES 0
BUFFOPK C BUSE B SALINE-ALKALI 1 CAIolPBELL. MUCK C CARAOAN 0
BUFTON C BUSHER B CAJON. (DOL. A I SUBSTPATUM CARALAMPI B
BUHRIG C BUSHMA'" B aVERIIASH I CAMPBELL. DRAINED B CARBENGLE B
BUICI( C BUSHNELL C CAJON. GRAVELLY A 1 CAMPBELLTON C CARBO C
BUIST !' BUSHVALLEY 0 CAJCN. COOL A I CAI'PCREEK C CARBOL 0
BUKO B BUSKA B CAJON. ~ARM A I CAMPIA B CAReONA 0
BUKO. IIET C BUSSY C CALABAR 0 I CAMPO C CARBONDALE A/O
BUKREEK Il BUSTER e CALABASAS B I CAMP ONE C CARCITY 0
BULAKE 0 BUSTI C CALAI'INE 0 I CAMPSPASS B CARDENAS 0
BULKLEY C BUSY~ILO B CALAI'ITY 0 I CAMPUS B CARDIFF B •BULL RUN B BUTANO C CALA"LS A 1 CA"ROOEN C CARDIGAN B
BULL RU~. HARDPAN C BUTCHE 0 CALAVERAS B I CANA C CARDINGTON C

SUBSTRATUM flUTLER 0 CALA~AH B I CANAAN C CARDON 0
BULL TRA IL B eUTLERTOIlN C CALCO e/ol CANADIAN B CAREFREE 0
BULLAROS fI BUTTFRFIELO C CALCOUSTA B/O CANAOICE 0 CAREY B
BULLCREEK 0 BUTTERMILK B CALCROSS B CANALOU B CAREY LAKE B
BULLFLAT B BUTTERS B CALO C CANANDAIGUA 0 CARGENT B
BULLFOR C BUTTON 0 CALDER 0 CANASERAGA C CARGILL C
BULLION 0 eUTTONHOOK fI CALDERWOOD 0 CANAVERAL C CARIBEL B
BULLNEL C BUTTONWILLOIl C CALOIlELL C CANBURN 0 CARIBOU B •BULLOCK 0 E,UXIN 0 CALO~ELL • DRAINED B CANOELAR IA B CARIOCA B
BULLREY E\ eUXTON. SOMEIIHAT 0 CALE B CANOELERO C CARIS C
BULLUMP B POORLY DRAINED CALE AST C CANOERLY B CARJO C
BULLVARO fI BUXTON. STCNY C CALEe B CANDLER A CARLIN 0
BULL~INKLE 0 BUXTON. I'OOERATELY C CALEr-OUIA B CANDLESTICK C CARLINTCN C
BULLY B IIELL ORA I NE 0 CALENDAR C CANDOR A CARLISLE A/O
BULO~ A BUZZN A CALERA C CANE C CARLI TO 0
9UNCOMIlE A BYARS a CALHI A CANEADEA 0 CARLOS A/O
BUNDa B BYBEE 0 CALHOUN 0 CANEEK B CARLOTTA B
IJUNOORF 0 eYINGTON C CALI CO C CANELO 0 CARLOIl 0 •BUNDY C BYLER C CALICOTT A CANEST 0 CARLSBAD C
BUNOYMAN C I\YLO B CALIFON C CANEYVILLE C CARLSBOPG A
BUNEJUG C BYNUM C CALlI<US B CANEZ B CARLSON B
BUNKER B eYRAI< C CALI TA B CANFIELD C CARLSTROM C
BUNKERHILL 0 BYRNIE 0 CAL IZA B CANISTEO e/ol CARLTON C
BU'lK~ATER C CABALLO B CALKINS C CANISTEO. STONY 0 I CARMACK B
ilUNKY C CABARTON 0 CALLAeo C CANI~E B I CARMEL C
BUNNELL B CABBA 0 CALLAHAN 0 CAN LON 0 I CARMI B
BUNSELMEIER B CABBART C CALLAN C CANNELL B I CARMICHAEL C
BUNTI NGV ILLE C CA':lBART. STONY 0 CALLEGUAS 0 CANNING B I CARMODY C •BUNYAN B CA~BART. WAR~I 0 CALLINGS C CANNON B I CARNASAII C
BURBANK A CABEZCN 0 CALL I SBURG C CANNONVILLE 0 I CARNEGIE C eBURCH B CABIN B CALLCliAY C CANOE B I CAR NERO C
BURCHAM B CA'liNET C I CALMAR ~ CANOVA B/OI CARNEY 0
BURCHARD B CABLE B/ol CALNEVA C CANTALA B I CAROLINE C

NOTES: TWO HYDROLOGIC SOIL GROUPS SUCH AS B/C INDICATES THE ~RAINEO/UNORAINEO SITUATION.
MODIFIERS SHOWN. E.G •• BEDROCK SUBSTRATUM. REFER TO A SPECIFIC SOIL SEPIES PHASE FOUND IN SOIL MAP LEGEND.
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Exhibit A-I, continued: Hydrologic soil groups for United States soils

CAROllO D I CATALPA C CENCOVE B CHARLOTTE B/ol CHEWAClA C

CARON A/O CATAMOUNT 0 CEI'IZA B CHARLTON B I CHEWELAH C

CARON. MARSHV 0 CATANO A CENTENARV A CHARNOCK C I CHEYENNE B
CARpE NTE~ B CATARACT B CENTER C CHARNOCK. B I CHIA D

CARR B CATAplNA 0 CENTER C~EEK C MOOEPATElY WET 1 CHIARA 0

CARRACAS 0 CATASKA 0 CENTERBURG C CHARD C I CHICANE C

CARRANZA B CATAULA B CENTERFIELD E' CHASE C 1 CHICHANTNA 0

CARRCREEK B CATCHEll C CENTERVillE D CHASEE'URG B I CHICKAHOMINY D

CARRIZALES A CATElll B CENTISSIMA B CHASEVlllE A I CHICKAMAN B

CARRIZO A CATERl B CENTRAL pClINT B CHASKA B/DI CHICKASAW C

CARROllS D CATH C CENTRALIA B CHASTAIN D CHICKASHA B

CARRYBACK C CATHARplr. C CENTRAlpEAK C CHATBURN B CHICKREEK D

CARSITAS A CATHAY C CEPBAT D CHATCOlET B CHICOlETE C

CARSITAS. WET B CATHCART B CEREECO B CHATEAU 0 CHI COTE D

CARSON D CATHEDRAL 0 CERINI E CHATFIELD B CHIEFLAND B
CARSTAIRS A CATHEEN e CERINI. ALKAL I C CHATHAM B CHIGlEY C

CARSTUMp C CATHERINE C CEllllN C CHATSWORTH D CHIKAIHN C

CART B CATHlA>4ET B I CERR IllOS b CHATT C CHllAO C
CARTAGENA 0 CATHRO A/DI CERRO C CHATUGE D CHllCDTT C

CAIITECAY C CATllLA B I CESTNIK C CHAUMONT 0 CHILCOTT • GRAVELLY 0
CARTER 0 CATlA 0 1 CETRACK B CHAUNCEY C CHilCOTT. COOL D

CARTERET D CATLETT C/O CHACHA C CHAUTAUQUA C CHilDS B

CARTHAGE B CATl IN B CHACON D CHAVIES B CHllGREN C

CARUSO C CATMAN 0 CHAD C CHAWANAKEE C CHilHOWIE C

CARUTHERSVillE B CUNlp D CHAFFEE D CHAYSON C CHili B

CARVER A CATOCTIN C CHAGPIN E CHAZOS C CHlllCOTAl B

CARWilE D CATOOSA B CHAIN C CHEADLE 0 CHllKOOT 0

CARYTOWN D CATPOINT A CPAIRES 8/01 CHEAHA D CHill 0

CARYVillE B CATTCREEK B CHAIRES. 0 I CHEI'lOYGAN B CHIllUM B

CASA GRANDE C CATTCREEK. A DEpRESSllJNAl I CHECHI D CHilMARK C

CASABONNE B GRAVEllY CHAIX B I CHECKER C CHilOQUIN D

CASAGA C SUBSTRATU>4 CHALCO 0 I CHECKETT D CHllpEP D

CASCADE C CATTO 0 CHALFONT C 1 CHEDATNA B CHilSON D

CASCA JO A CAUDLE C CHAlKCREEK E' I CHEDEHAP B CHilTON B

CASCA JO. COBBlY B CAUSEWA C CHALMERS B/D CHEDEEKI B CHI"AYO D
CASCIllA 9 CAUSEY B CHAMA. MODERATELY B CHEDSEY C CHIME C

CASCO '3 CAVAL B SLOW pER'4 CHEEBE 0 CHIMENEA D

CASE B CAVANAUGH C CHAMA. MO:lERATE F CHEEKTOWAGA D CHI>4NEY A

CASEY D CAVE D pERt-IEABllITY CHEESEMAN B CHINApOINT D
CASHEl C CAVEGUlCH B C"'AMA. C'JOl C CHEHAlEM C CHINCAp B

CASHIERS B CAVEHlll C CHAMATE B CHEHALIS B CHINCHAllO 0

CASHION 0 CAVElT 0 CHAMBEAM B CH"HUlpUM D CHINCOTEAGUE D
CASHMEPE B r CAVENDISH B CHA>4E'ERINiJ C CHELAN B CHINEN D
CASHMONT B CAVO 0 CHAME'ERlAIN B CHELSEA A CHINIAK A

CAS ITO D CAVODE C CHAMISE D CHEMAWA B CHINO C

CASlO D CAVOUR 0 CHA~GKANE C CHEN D CHINO. DRAINED B

CASlO. MODERATELY C CAYA D CHAMPAGNE B CHENA A CHINOOK B
~ET CAYAGUA C CHAMPION B CHENANGO A CHINVAR C

CASMOS D CAYTON C CHANAC B CHENAULT B CHlpENDAlE 0

CASPA R B CAYUGA C CHANCE D CHENEGA A CHIPENHlll 0

CASPIANA B CAYUSE B CHANCEllDR C CHENEY B CHlpETA D
CASS B CAZADERO C CHANDLER B CHENNEBY C CHIPLEY C

CASSIA C CAZADOR B CHANEY C CHENOWETH B CHIPMAN. D
CASSU. MODERATELY B CAZENOVIA B CHANNAHON D CHEOAH B SAL! NE -AlK Al I

WEll DRAINED C"BDlIA C CHANNING B CHEQUEST C CHIPMAN. C
CASSino B CEBOllETA C CHANTA B CHERIONI D MODEPATElY wET
CA5SIRO. STDNY C CEBONE C CHANTIER 0 CHERC'KEE D CHIPMAN, DRAINED D
CASSOlAPY C CEBOYA C CHAPANOKE C CHERRY C CHlpOlA A
CAS TA IC C CECil B CHAPERTON C CHERRY. CALCAREOUS B CHIPpENY D
CASTALIA C CEDA B CHAPIN C CHfRRV. COOL B CHIPPEWA D
CAS TA NA I'l CEDAR BUTTE 0 CHAPMAN B CHERRY SPRING C CHIREND D
CAS TE II C CEDAR MOUNTAIN 0 CHAPOT B CHERRYHlll B CHIPICAHUA 0

CASTEllEIA U CEOARAN 0 CHAPPELL A CHERUM B CHIPPCHATTER B
CAS TEllO B CEDARBLUFF C CHAPPUIS C CHESAW A CHISCA 0

CASTEPHEN C CEDARCREEK C C"AQUA B CHESHIRE B CHISMORE D
CASTilE 9 CEOARFAllS A CPAPCC C CHESHNINA C CHISOLM A
CASTI NO C CEDARGAP B ChAPCOl B CHESNIMNUS B CHISpA B
CASTINO. NONS TONY D CEDAPHIll 6 CHAIlD B CPESTATEE B CHISTOCHINA B
CASTLE D CEDAR PASS B CHARDOTON C CHESTER B CHITINA C
CASTlEVAlE 0 CEDONIA B CHARETTE C CPESTERTON 0 CHITTUM D
CASTNER D CEEK B CHARGO C' CHESTNUT B CHITWOOD D
CASTO C CElACY C CHARITON C CHESTONIA 0 CHIVATO C
CASTON B CELESTE 0 CHARLEBOIS B CHESUNCOOK C CHIWAUKUM B
CASTRO 0 CElETO"! D CHARLEBOIS. WET C CHETCO 0 CHIWAWA B
CASTROVillE 9 CELINA C CHARLES C CHETEK B CHD C
CASUSE D CELiO C CHARLESTON C CHETWYND e CHOATES C
CASVARE 0 CEllAR D CHARLEVOIX B CHEVAL C CHOBEE B/D
CASWELL B CElSOSPRINGS C CPARlOS E CHEVElON C CHOBEE. 0

CATALINA B CEMBER C CHARLOS. ~ET 0 CHEVIOT Et DEPRESSIONAL

NOTES: TWO HYDROLOGIC Oil GROUPS SUCH AS 6/C I ND ICA TES THE DRAINED/UNDRAINED SiTUATION.
MODIFIERS SHOWN. E.G •• aEDRDCK SUBSTRATU~. REFER TO A SPECIFIC SOil SEPIES PHASE FOUND IN SOil MAP lEGEND.
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Exhibit A-I, continued: Hydrologic soil groups for United States soils

CHOBEE. liMESTONE 0 CLAllAM C I CLiDPER 0 I COKEl B 1 COLVIN. OVERBLOWN. C
SUBSTRATUM CLAM GULCH 0 I CLIPPER. DRAINED C I COKER 0 I SALINE

CHOCCOLOCCO B ClAMO C/O CLODINE 0 I COKESBURY 0 I COL WOOD B/D •CHOCK 0 CLAMP 0 CLONTARF 6 I COKEVILLE B 1 COlY B
CHOCORUA D CLANA A CLOQUALlUM C I COLAND B/ol COLYER 0
CHOICE 0 ClANAlPINE C CLOQUATO Eo I C('lBAR C I COMAO A
CHOOP 0 CLANTON C CLOQUET B I COLBERT 0 I COMAI' C
CHOPTIE 0 CLAPPER B CLOSKEY C 1 COLBURN C I CO"BE B
CHORALMONT B CLAREMORE 0 CLOTHO C/D COLBY B I COMBS B
CHOSKA B CLARENCE 0 CLOUD PEAK C COLOCREEK B 1 COMER 6
CHOTEAU C CLARENDON C CLOUD 1'1 ~ B CClDENT C I COMETA 0
CHOWAN 0 ClARESON C CLOUDCROFT 0 COLE C 1 COMFORT 0
CHRIS C ClAREVIllE C CLOUOlAND C COlE"'AN C I CO"'FREY B/O •CHRISMAN 0 CLARINDA 0 CLOUGH 0 COlE"'ANTOWN C/O COMFREY. PONDED 0
CHRIS TIAN C CLARION B CLOVELlY 0 COLES TINE C CO"'ITAS A
CHRISTIANA C CLARITA 0 CLOVER SPRINGS B COLFAX C COMlV C
CHRISTIANBURG C I CLARK B CLOVERDALE 0 COLHlll B COMMERCE C
CHRIS TINE 0 I CLARK FORK A CLOVERLA"lO C COlIBRO B COMMSKI B
CHRISTOFF C 1 ClARKElEN B CLOVIS B COlINAS B COMO A
CHRISTY C I CLARKRANGE C CLOWERS B COL ITA 0 COMOBA6I 0
CHROO"R B I CLARKSBURG C CLOWERS. WET C COLlA"'ER C COMOOORE 0
CHROME C I CLARKSDALE C CLOWFIN B COLLARD B COMORO B
CHRYSLER C I CLARKSVIllE B CLUFF C COllAYOMI B COMPASS B •CHUALAR B I CLARNO B ClUNIE 0 COllBRAN 0 COMPTCHE B
CHUBBS C I ClATO B ClUROE B COLLBRAN. COBBlY C COMSTOCK C
CHUCKANUT B 1 ClATSOP 0 ClURO B COllEGEDALE C CO"'US B
CHUCKAWALlA B I CLAUNCH B CLYDE 6/0 COLLEGIATE 0 CONA C
CHUCKLES B I CLAVERACK C CLYMER 6 COLLETT CONABY B/O
CHUCKRIOGE 0 I CLAVI CON C COACHEllA B COllETT. DRAINED C CON ALB B
CHUGCREEK C 1 CLAWSON C COACHEllA. WET C COllIER A CONANT C
CHUGTER B I CLAYBURN B COAHUILA B COLllNGTON B CONASAUGA C
CHUIT B 1 ClAYSPRINGS 0 COAL CREEK 0 COllINS C CONATA 0
CHULITNA B I CLAYTON B COAL BANK B COllINSTON B CONBOY 0 e·CHU04ALl B I ClE ElUM C COALDALE 0 COLLINSVIllE 0 CONCEPCION 0
CHUMMY 0 I CLEAR lAKE 0 COAL DRAW 0 COllINWOOD C CONCHAS C
CHUMSTICK 0 I CLEAR lAKE. C CO/.lMDNT C COLMA B CONCHO C
CHUPAOERA C I STRATIFIED COAMO C COlMOR B CONCONULLY B
CHURCH 0 I SUBSTRATUM COARSEGOl:> C COLNEVEE B 1 CONCORD 0
CHURCHIll 0 I CLEAR lAKE. C COATSBURG 0 COLO B/O' CONDA 0
CHURCHVIllE 0 I MODERATELY WET COBAT B COLO. DRAINED B I CONDIE B
CHURN B I CLEARBROOK 0 CCBATUS C COLO. NONFlOOOEO B I CONDIT 0
CHUSKA 0 I CLEARFIELD C COBB B COlOCKUM B 1 cop·meN C
CHUTE A I CLEAR FORK 0 CCBBSFORK 0 COLOMA A I CONE A
CIAlES 0 I CLEARWATER 0 COBEN 0 COLOMBO B I CONECUH 0 •CIBEQUE B I CLEAVAGE 0 COBEY B C('lONA C I CONEJO B
CIBO 0 1 CLEAVER 0 C06LE 0 COLONIE A I CONEJO. WET C
CIBOlA B 1 ClEAVMOR 0 COBOC C COLONVIllE C I CONEJO. GRAVEllV C
CIO C I ClEB IT 0 CCBRE C COLORADO B SUBSTRATUM
CIORAl C I CLEGG B COBURG C COLO ROCK 0 CONESTOGA B
CIENEBA C I CLEGHORN C COCHETOPA C COLOROW B CONESUS B
CIENO 0 1 CLEMAN B COCHINA 0 COlOSO 0 CONETOE A
CIERVO. ALKALI 0 I CLEMENTINE C COCH IT I C COlOSSE A CON GAREE B
CIERVO. ALKALI. 0 I CLEMENTINE. B COCHRAN C COLI' C CONGER C

WET I DRAINED COCOA A COLRAIN B CONGER. COBBlY 0 •CIERVO. RECLAI04EO C I CLEMS B COCODRIE C COlSAVAGE C SUBSTRATUM
CIFIC C I ClEMVlllE B COCOLALLA 0 COLTER B CONGlE B
CIMARRON C I CLENDENEN 0 COCOLAllA. DRAINED C COlTHORP 0 CONI 0
CINCINNA TI C I CLEONE B COOLEY B COLTON A CONIC C
CINCO A I CLEORA e CODORUS C COlTROOP C CON LEN B
CINOERHURST 0 I ClERF C COOQUIN 0 COLTS NECK B CONLEY C
CINEBAR B ClERGERN B CODY lAKE B COlU"BIA. MUCK B CONNEAUT C
CINNAOALE 0 CLERMONT 0 COE A SUBSTRATUM CONNEl B
CINNAMON B CLEVELAND C COERGCK 0 1 COLUMB IA. DRAINED. B CONNERTON B
CINTRONA 0 CLEVERLY B COESSE c/ol CLAY SUBSTRATUM CONOSTA C •CIPRIANO 0 CLICK A COFF C I COLUMBIA • C CONOTTON B
CIRAC B CllFFDEll B COFFEEN B I fo40DERATElY WET CONOVER C
CIRClEBACK A CLiFFOOWN B CCGGON B I COlUMB IA. DRAINED B CONOWINGO C
CIRClEBAR C CLiFFHOUSE. C COGNA B I COLUMBIA. FlOODED C CON PEAK 0
CIRCLEVillE C CLIFFORD C COGSWEll C 1 COLUMBIA. CLAY C CONRAD A/D
CISCO B CLiFSANO B COHAGEN 0 1 SUBSTRATUM CONROE B
CISNE 0 CllFTERSON B COHASSET 6 1 COLUMBIA. SLOPING B CONSEJO C
CISPUS B CLIFTON B COHOCTAH B/ol COLUMBINE A CONSER 0
CITADEL C CLIFTY B COHOCTAH. SANDY 0 I COlU"BUS C CONSTABLE A
CITICO B CLIMARA 0 SUBSTRATUM 1 COLUSA C CONSTANCIA 0 •CITRONEllE 0 CLIMAX 0 COHOE B I COlVARO B CONSUMO B
CLACKAMAS 0 CLIME C COilS C -I COLVIllE 0 CONTACT A eCLAIBORNE B CLINE TOP 0 COlT 0 1 COLVILLE. ORAl NED C I CON TEE D
CLAIRE A CLINT C COKEDAlE 0 I COLVIN c/DI CONTI DE B
CLAIREMONT B CLINTON B COKEDALE. DRAINED C I COLVIN. SALINE C I CONTINE C

NOTES: TWO HYOROLOGIC SOIL GROUPS SUCH AS B/C INOICATES THE ORAINEO/UNORAINEO SITUATION.
MOOIFIERS SHOWN. E.G •• BEDROCK SUBSTRATUM. REFER TO A SPECIFIC SOIL SERIES PHASE FOUND IN SOil MAP lEGEND.
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Exhibit A-I, continued: Hydrologic soil groups for United States soils

CONTINENTAL C CORRALITOS. SILTY B I COWERS B CREVA 0 CUBCREEK B
CONTO B SUBSTRATUM I COWESTGLEN B CREVASSE A CUBERANT B
CONTRA COSTA C CORRECO C I COWETA C CREVISCREEK C CUCAMUNGO 0

CONTRARY B CORR IGAN 0 I COWGIL B CREWS 0 CUCHILLAS C

CONVENT C CORSON C I COWHORN B CRIDER B CUCHO C
CODERS B CORTA 0 I COWICHE B CRIMS 0 CUDAHY 0

COOK 0 CORTADA B I COWLAKE B CRINKER C CUDAHY. DRAINED C
COOKPORT C CORTEZ 0 I COWL IT Z A CRIPPIN !! CUDDEBACK C
COOLBRITH C CORTINA B I COWOOO 0 CRISFIELO B CUEROA C
COOLIOGE B CORTINA. THIN A I C(1WSLY C CRISTO C CUERO B
COOLVILLE C SURFACE I COWTON C CRISTO. LOAMY CUERVO C
COOMBS B CORUNNA B/O COX 0 CRISTOBAL B CUESTA C
COONSKIN C CORWIN B COXLAKE 0 CRITCHELL B CUEVA 0

COOPER B CORWITH B COXV ILLE 0 CRITTENDEN B CUEVITAS 0

COOSAW B CORY C COXWELL C CROA TAN 0 CUE VOLAND B
COOTER C CORYDON 0 COY 0 CROCKER A CULBERTSON B
COPAKE B COSAO C COYANOSA 0 CROCKETT D CULDESAC B
COPALIS C COSER 0 COYA TA C CROESUS C CULLEN C
COPANO 0 COSEY B COYET A CROFTON B CULLEOKA B

COPAS TON 0 COSH C COYLE e CRDGHAN B CULP C
COPELAND B/O COSHOCTON C COYNE B CROKE B CULPEPER C
COPELAND. 0 COSKI B COYOTE CREEK !! CROMWELL A CULTUS B

DEPRESSIONAL COSTILLA A COZAD E' CRONKHITE C CULVING C
COPEMAN B COSUMNES C COZBERG B CRONKS C CUMBERLAND B
COPENHAGEN 0 COTACO C COZTUR 0 CROOKED 0 CUMBRES C
COPIT A B COTA IL B CRAIHREE C CROOKED CREEK 0 CUMLEY C
COPPER RIVER 0 COTANT 0 CRACKERCREEK B CROOKED CREEK. C CUMMINGS 0

COPPER RIVER. B COTATI C CRACKLER e DRAINED CUMMISKEY B
LACUSTRINE COTEAU C CRADDOCK B CROOKED CREEK. C CUNARD B
SUBSTRATUM COTHA C CRAOLEBAUGH 0 FLOODED CUNOICK 0

COPPER RIVER. TILL B COTITO B CRAOLEBAU;;H. C CROOKSTON B CUNDIYO B
SUBSTRATUM COTO B SAL INE-ALKALI CROOM C CUNNINGHAM C

COPPER RIVER. B COTOPAX I A CRAOLEBAUGH. C CROPLEY 0 CUPCO C
SILTY SUBSTRATUM COTT B ORA INEO CROPPER 0 CUPOLA B

COPPER RIVER. B COTTER B CRAFT B CROQUIB 0 CUPPER B
GRAVELLY COTTERAL B CRAFTON C CROSBY C CUPPLES C
SUBSTRATUM COTTLE 0 CF;AGGEY 0 CROSIER C CUppy 0

COPPERCREEK B COTTONEVA C CRAGO e CROSS 0 CURAB ITH A
COPPEREIO 0 COTTON THOMAS B CRAGOLA 0 CROSSPLAIN C CUR ANT B
COPPERTON B COTTONWOOD C CRAGOSEN 0 CROSSTELL 0 CUROLI C
COPPOCK B COTTRELL C CRAIG !! CROSSVILLE B CURECANTI B
COPSEY 0 COTULLA 0 CRAIGMILE B/O CROSWELL A CUR HOLLOW 0

COQUAT 0 COUCH 0 CRAIGSVILLE B CROT 0 CUROB 0

COQUILLE 0 COUGARBAY 0 CRAMER 0 CROTON 0 CURRAN C
CORA 0 COUGHANOUR C CRAMONT C CROUCH B CURRIER A
CORAL C COULEEOAM 0 CRANE B CROW C CURRITUCK 0

CORALLAKE B COULSTONE B CRANE CREEK C CROW CREEK B CURTIN 0

CORBETT B COULTERG B CRANFILL B CROW HILL C CURTIS CREEK 0

CORBILT B COULTERVILLE 0 CRANNLER B CROWCAMP 0 CURTI S SIOI NG A
CORBIN B COUNCE LOR B CRANSTON I.' CROWFLATS B CURTISTOWN B
CORCEGA C COUNCIL B CRARY C CROWFOOT e CUSHENBURY B
CORDELL 0 COUNTRYMAN C CRASH B CROWHEART C CUSHING B

CORDES B COUNTS 0 CRATER LAKE B CROWLEY 0 CUSHMAN C
COROESTON B COUPEE B CRATERMO C CROWNEST 0 CUSHOOL C
CORDOVA c/ol COUPEVILLE C CRAVEN C CROWSHAW !! CUSICK Ii
CORDY B I COURT B CRAWFOPO 0 CROWTHER 0 CUSTCO B
CORIFF B/ol COURTHOUSE 0 CRAWLEYVILLE B CROYDON B CUSTER 0

CORINTH C I COURTLAND B CREAL C CROZIER C CUSTER. ORAINEO C
CORKS TONE 0 I COURTNEY 0 CREASEY C/O CRUCES 0 CUTAWAY B
CORLENA A I COURTROCK B CREDO B CRUCKTON e CUTHANO B
CORLETT A I COURVILLE B CREED C CRUICKSHANK C CUTHBERT C
CORLE Y B/ol COUSE C CREEDMOOR C CRUISER B CUTHBERT. GRADED 0

CORMANT A/O COUSHATTA B CREEL C CRUMARINE B CUTOFF C
CORNELIA A COUTIS B CREEMON !! CRUME I.' CUTSHIN B
CORNELIUS C COVE 0 CREFORK C CRUlolP 0 CUTZ 0

CORNHILL B COVELANO 0 CREIGHTON B CRUMP. DRAINED C CUYAMA B

CORNICK 0 COVELANO. DRAINED C CRELOON C CRUNKER B CUYON A
CORNING C COVELLO C CREN B CRUNKVAR A CYAN B
CORNISH C COVERT A CREOLE 0 CRUST 0 CYCLONE B/O
CORNUTT C COVEYTOWN C CRESAL B CRUTCH C CYLINDER B
CORNVILLE B COVILLE B CRESBARD C CRUTCHER C CYMRIC 0

COROLLA 0 COVING C CRESCO C CRUZE C CYNTHIANA 0

CORONA B COV INGTON 0 CRESKEN B CRYLUHA C CYNTHIANIA 0

CORONACA B COWAN B CRESPIN C CRYSTAL LAKE B CYPHER 0

COROZAL C COWARTS C CREST C CRYSTAL SPRINGS 0 CYRIL B
COROZO A COWCO B CRESTLINE B CRYSTALBUTTE e CZAR B
CORPENING 0 COWDEN 0 CRESTMAN 0 CRYSTALCREEK B DABNEY A
CORRAL C COWDREY C CRESTVALE C CUATE C OABOB C
CORRALITOS A COWEEMAN 0 CPETE C CUBA E OACKER C

NOTES: TWO HYDROLOGIC SOIL GROUPS SUCH AS B/C INDICATES THE DRAINED/UNDRAINED SITUATION.
MODIFIERS SHOWN. E.G •• BEDROCK SUBSTRATUM. REFER TO A SPECIFIC SOIL SERIES PHASE FOUND IN SOIL MAP LEGEND.
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Exhibit A-I, continued: Hydrologic soil groups for United States soils

DACONO B DARLAND B DECKERVIllE. C DEllO. CLAY B I DESCHELL B
DACONO. COBBlY C DARLEY C ORA INED SUBSTRATUM I DESCHUTES C

SUBSTRATUM DARLING B OEClO B DEll ROSE B I DESCOT B •DACORE B DARMSTADT 0 DECDLNEY B DELLS C I DESEED C
DACOS TA 0 DARNELL C Df'CORDOVA B DEllWOOD A I DESERET C
DADE A DARNEN B DECRAM C DELMA C , DESHA 0

DAD INA 0 DAROW C DECROSS B DELMITA C I DESHLER C
DAGAN B DARR B DECY E DELMONT B I DESK AMP C
DAGFlAT C DARRET C DEDAS 0 DEL NORTE C I DESMET B
DAGLUM 0 DARROCfi B DED,"OUNT C DEL ORO 0 I DESOLATION B
DAGOR B DARROCfi. BEDROCK C DEDRICK 0 DELOSS B/D' DESPAIN B
DAGUAO C SUIIST'UTUM DEE C DElP A I DESTAZO B
DAGUEY C DARROUZETT C DEECREE B DELPHI e I DESTER C •DAHAR C DARSIl C DEEI' A'l [) DELPH ILL C I DETER C
DAHLOUIST B DARST C DEEMER e DELPIEDRA 0 I DETOUR B
DAICK 0 DART A DfEPCUT 0 DELPLAIN 0 I DETRA B
DAIGLE C DA'lTMDUTH B DEE PEEK 0 DElPOINT C I DETROIT C
DA ILE Y A DARVEY B DEEPWATER e DELRAY B/D DEUNAH 0
DAILEY. LOAMY B DARWIN [) DEER CRF.EK C DELRAY. 0 DEV A

SUBSTRATUM DASHER 0 DEER PARI< A DEPRESSIONAL DEVADA 0
DAINT E\ DASSEL B/D DEERFIELD B DELRIDGE B DEVEN 0
OAKEN T B DAST B DEER FORD 0 DELSDN C DEVILS 0

DAKOTA B DATELAND 8 DEER HORN C DElTAJO C DEVILSCREEK C
DALBO B DATE MAN C DEERLDDGE C DELTON B DEVILSGAIT 0 •DALBY 0 OAT IL e DEERTON A DELWIN A DEVILSGAIT. B
DAlCAN C DATIND 0 DEERTRAIl C I DELYNDIA A DRAINED.
DAlCO 0 DATIND. STONY a DEERWOOD B/DI DEMAR 0 OCCASIONALLY
DALE B DATWYlER C DEETZ A I DEMAST a DEVILSGAIT. B
DAlECREEK C DAUl TON D DEFEt'<iBAU~'" B I DEMnn B DRAINED
DALEVILLE 0 DAVEY B DEFIANCE 0 I DEMING B DEVINE C
DALHART B DAVEY. WARM A DEFlER B I DEMKY 0 DEVISADERO C
DAl IAN B DAVIDEll B DEFORD A/O DEMNER B DEVOE 0
DAlIG B DAVIDSON II DEGARMO 0 DEMOGUl B DEVOIGNES 0 e·DAlKENA C DAVIS B DEGNER B DEMONA C DEVOIGNES. DRAINED C
OAllAM B DAVISON fl DEGOlA B DEMONTREVILLE B DEVOIGNES. C
DAllARDSVILLE C DAVTONE a CEGRAND B DEMOPOLIS C PROTECTED
DAllESPORT B DAWES C DEGREY 0 DEMDPOLI S. COBaLY 0 DEVOL B
DAl TON C OAWHOO B/DI DfHANA E DEMOSS 0 DEVORE f>

DAlUPE a DAWSON A/D DEHART B DEMOX B DEVOY C
DALZEll C DAWTON IA e DEHAVEN B DEMPSEY B DEVRIES C
DAMASCUS e/D DAXTY C DEHIll B DEMPSTER a I DEWAI> 0
DAMERON 6 DAY 0 DEHl INGER B DE 'lAUD B/D' DEWEY e
DAMEWOOD C DAYBElL A DEJARNET B DENAY B I DEWEYVIllE 0
DAMlUIS C DAY SCHOOL B OEKALB C DENBAR C I DEWMINE 0 •DAI'ON 0 DAYTON 0 DEKOO," B DENBY C I DEWVIllE B
DANA f> DAYTONA B DEKOYEN 0 DENCO 0 I DEXTER B
DANAHER C DAYVILLE C DEL REY C ['ENHAWKE" 0 I DIA C
DANAVORE B DAZE C DElA E DENISON C I OIA. WET. SALINE 0
DANCY B/D I DE MASTERS 6 DElAMETER A DENMAN C I 0 ..... WET 0

DANDAN C I DEACON B DELANCO C DENMARK 0 I DIABLO 0
DANDREA C I DEADFALL C DELANO A DENN IS C DIAGUlCH B
DANDRIDGE 0 I DEADHORSE C DELANEY A DENNDT B DIAMANTE B
DANFORTH a I DEADMAN B DELANe) E DENNY 0 DIAMOND 0
DANGBERG 0 I DEADWOOD D DELASSUS C DENROCK 0 DIAMOND SPRINGS C •DANIA a/D DEADYON B DElCO"S 0 DENTON 0 DIAMONDVILLE C
DANJER 0 DEAMA D DELDOTA C DENURE B DIANEV C
DANKO 0 DEAN B DElECO 0 DENVER C DIANOLA 0

DANLEY C DEANDAlE 0 DElENA 0 DEPALT 0 DIASPAR B
DANN C DEAR80R" E DELE eN C DEPCDR 6 DIATEE B
DANNEMORA 0 DEARYTON C DElEPlAIN 0 DEPOE 0 DIAZ C
DANSKIN !l DEATMAN C DELE TIE C DEPORT 0 DIBBLE C
DANT 0 DEAVER C DELFINA B I DEPPY 0 DIBOLL 0

DANVERS C DEBAi3 C DFLFT B/c·1 DEPUTY C DICK A
DANVILLE C DEBENGER C DELGADO 0 I DERA B DICKERSON 0 •DAPHNEDAlE C DEBEOUE B DELHI A I CERALlO B DICKEY B
DAPOIN C DEBONE C DELICIAS B I DERB C DICKINSON. MAP<25 B
DARBONNE fl DEBORAH 0 DELKS C/DI DERBY A DICKINSON. TILL A
DARBY C DEBS 8 DEll C I DERECHD B SUBSTRATUM
DARCO A DEBUTE C DELlEKER B I DERINDA C DICKINSON. MAAT>50 B
DARDANEllE 9 DECAN C DElLD. OVERWASH A I DERLY 0 DICKINSON. MAAT<50 B
DARDEN A DECANTEl D DEllO. SALINE C I DEROUX C DICKMAN A
DARDDOW B DECATHON C DELlO. GRAVEllY 0 I DERR C DICKSON C
OAR'= 0 DECATUR B SUBSTRATUM. WET I DERRICK B DIDDY 0

DARFUR B/D DECCA B DELLO. A I DES MOINES. DRY B DIEHLSTADT C •DARGOl 0 DECCA. NONGRAVEllY C SAL INE-AlKAl I I DES MOINES. CDBBl Y C DIERSSEN 0

DAR lEN C DECHEl 0 DELLO. MODERATELY C I DESAN A DIETRICH C eDARKBUll B DECKER C WET I DES ART C DIGBY B
DARKCANYDN C DECKERVIllE 0 DELlO. DRAINED A I DESATCYA C DIGGER C
DARL C I DESCAlABRADO 0 DIGHTON B

NOTES: TWO HYDROLOGIC SOIL GROUPS SUCH AS B/C NDICATES THE DRAINED/UNDRAINED SITUATION.
MODIFIERS SHOWN. E.G •• BEDROCK SUBSTRATUI'. REFER TO A SPECIFIC SOIL SERIES PHASE FOUND IN SOIL MAP LEGEND.
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Exhibit A-I, continued: Hydrologic soil groups for United States soils

DIGIORGIO
DIlANSON
DIll
DIllARD
DIllEV
DIllWVN
OILMAN
OILTON
DILTS
DIMAl
DIMEBOX
DIMMICK
DIMO
DIMVAW
DINA
OINCO
DINES
DINEVO
DINGLE
DINGlISHNA
DINGMAN
DINKElMAN
DINKElS
DINNEN
DINSDALE
DINUBA
DINI/OODV
DINZER
DIOBSUD
OIOXICE
OIPMAN
OIPSEA
OIQUE
DIREGO
OISABEl
DISAUTEl
DISCO
DISHNER
DISHPAN
DIS TEll
DISTERHEFF
DISTON
DISI/OOD
DITCHCAMP
DITHOO
DITNEV
DIVERS
DIVIDE
DIVOT
DIX
DIXAlETA
DlXBORO
DIXIE
DIXMONT
DIXON
DIXONVIllE
DIVOU
DOAK
OOAKUM
OOBBINS
DOBBS
DOBEl
DOBENT
DOBROW
DOBV
DOCAS
DOCOEE
DOCENA
DOCKERV
DOCPAR
DOCT
DODES
DODGE
DODGEVIllE
DODSON
DOEl
OOGER
DOGIECREEK
DOGUE

B
o
B
C
B
A
C
o
o
C
o
o
B
C
C
B
B

B
C
o
C
B
B
B
B
C
B
B
C
B
o
B
B
o
C
B
B
o
C
C
C
C
o
C
C
C
B
B
C
A
o
B
C
C
B
C
C
B
B
C
C
o
C
o
o
B
o
C
C
B
C
B
B
B
C
C
A

B
C

ODLAND
DOLBEE
DOLBEE. SANDV

SUBSTRATUM
DOLEKEI
DOLEN
DOLES
DOLLAR
OOLlARD
DOllARHIDE
DOLlVClARK
ODlMAN
DOLPH
DOLUS
DOME
DDMEll
DOMENGINE
DOMER IE
DOMEZ
DOMINGUEZ
DOMINIC
DOMINO
DOMINSON
00140
DONA ANA
DONAHUE
DONALD
DONALDSON
DONAVAN
DONERAll
DONEV
DONICA
DONICA. LOAMY

SURFACE
DONIPHAN
DONKEHIll
DONLON TON
DONNA
DONNAN
DONNARDO
DONNEl
DONNEllV
DONNER
DONNING
DONNVBROOK
DOODlElINK
DOOlEV
DOOLIN
DOONE
ODOR
DOOI/AK
DORA
DORAN
DORB
DORCHESTER
DORER TON
DORMONT
DORNA
DUROSHIN
DOROTHEA
DOROVAN
DORPER
DOQRANCE
DORS
DORSET
DOSAMIGOS
DOSPAlOS
DOSS
DOSSMAN
OOTEN
DOTHAN
DOTlAKE
DOTSERO
DOTTA
DOTV
DOUCETTE
DOUDlE
DOUOS
DOUGAL

B
C
B

B
B
C
C
C
o
C
C

C
C
B
B
C
B
B
C
B
C
A
B
B
C
C
B
B
C
C
A
6

6
o
C
o
C
B
B
A
C
o
o
6
C
o
B
B
A
B/D
C
C
B
B
C
B
D
C
D
o
A
6
B
o
o
C
6
o
!l
o
B
B
6
B
6
B
o

DOUGAN
DOUGCITV
DOUGCllFF
DOUGH
DOUGHERTV
OOUGHTV
DOUGLAS
DOUGVIllE
DOUHIDE
DOURO
DOVER
DDVQAV
DOW
DCWAGIAC
DOl'DE
DOWEll TON
DOl'NATA
DOWNER
DO~NEV

DOl'NEVVIllE
DOWNS
DOVCE
OOVCE. lOAI4V

SUBSTRATU'l
DOVCE. MODERATElV

WET
DOVCE. SANDV

SUBSTQATUM
DOVlESTOWN
DOVN
ORA
DRAGE
DRAGOON
DRAGSTON
DRAKE
ORAKNAB
ORAll
ORANVON
DP-APER
DRAX
ORAX. WET
OREDGE
ORESDEN
DRESSlEQ
DREW ING
DREWS
DREXEL
DRIFTWOOO
DRIGGS
DRISCOll
DRIT
DRIVER
DROEM
DROVAl
DRUM
DRUMMER"
DRUMMOND
DRURV
DRV CREEK
DRV lAKE
ORVAOINE
DRVBURG
DRVDEN
DRVN
DRVVAllEV
DU PAGE
OUANE
DUART
OUBAKEllA
DUBAKEllA.

GRAVEll V
OUBAKEllA. COBBlV
DUBAV
DUBBS
DUBBS. FLOODED
DUBINA
DUBlON
DUBO IS
DUBUQUE

C 1
B I
o 1
o 1
A I
B I
Il I
B I
o 1
B I
e 1
C/O
B
B
B
o
o
e
6
o
I!
6
C

C

C

o
o
C
6
C
C
B
A

I!
6
C
e
C
B
B
C
o
6
6
C/O 1
B I
C 1
B I
C I
C I
C 1
C I
B/D
o
B
C
C
C
B
B
C
C
B
e
C
C
C

C
B
B
C
C
B
C
B

DUCHESNE
DUCKHIll
DUCKREE
CUCKSTON
DUCO
OUDA
DUDGEN
DUOlEV
DUEL
DUElM
DUETTE
DUFF
DUFFAU
DUFFER
OllFFERN
DUFFIELD
DUFFSON
DUFFVMONT
DUFORT
DUFUR
DUGGINS
DUGOUT
DUGI'AV
DUKES
DULAC
DULCE
DUlEVlAKE
DUllES
DULUTH
DUMAS
DUMFRIES
DUMMERSTON
DUMONT
DUN GLEN
DUNBAR
DUNBARTON
DUNBRIDGE
DUNC
DUNCAN
DUNCANNON
DUNCKlEV
DUNCOM
DUNDAS
OUNDAV
DUNDEE
DUNEllEN
DUNFORD
DUNGENESS
DUNKIRK
DUNLAP
DUNlATOP
DUNMORE
DUNN
DUNNING
DUNNlAKE
DUNNVIllE
DUNOIR
DUNPHV
DUNPHV. DRAINED
DUNPHV. HARDPAN

SUBSTRATUM
DUNSMUIR
DUNSMUIR.

NONGRAVEllV
DUNTON
OUNUl
DUPEE
DUPl IN
DUPO
DUPONT
DUPREE
DURAOOS
DURAlDE
DURAND
DURANGO
DURANT
DURAZO
DURBIN
DUREllE

B I
o 1
B I
A/D
o
A

o
o
A
A
A
6
6
C
A
B
B
C
B
B
C
o
C
A
C
o
C
o
B
B
6
6
B
6
o
o
B
C
o
6
B
o
6/0
A
C
6
C
6
e
C
B
6
A

o
o
e
6
C
6
B

B

C

C
A
C
C
C
o
o
A
C
B
B
o
A
o
B

DURFEE
DURHAM
DURKEE
DUROC
DURRSTEIN
DURST
DUSlER
DUSTON
DUTCHESS
DUTEK
DUTTON
DUVAL
DUX6URV
OUZEL
DWIGHT
DI'ORSHAK
DWVER
DVE
DVKE
DVlAN
DVRENG
EACHUS
EACHUS TON
EAD
EAGAR
EAGLE CONE
EAGlEPASS
EAGLE ROCK
EAGLEVIllE
EAGlEWING
EAKIN
EAlV
EAPA
EAR CREE
EARLE
EARlMONT
EARlMONT. ORAINED
EARP
EARSMAN
EASBV
EASlEV
EASPUR
EAST FORK
EAST lAKE
EASTABlE
EASTCAN
EASTCHOP
EASTGATE
EASTlANO
EASTON
EASTPORT
EASTWEll
EASTWOOD
EATON
EAUGAllIE
EAUGAllIE.

DEPRESSIONAL
EAUPlEINE
EBA
EBAl
E6BERT
E6BS
E61C
E600A
EBODA. STONY
EBON
E6RO
ECCLES
ECHARO
ECHAW
ECHEMOOR
ECKERT
ECKlEV
ECKMAN
ECKRANT
ECKVOll
ECLIPSE
ECDlA
ECON

C
Eo
C
B
o
C
C
A
B
A
C
B
A

C
o
B

A
o
B-
o
o
B
o
C
6
B
o
6
o
B
B
B
6
6
o
o
C
6
o
o
C
B
C
A
B
B
A

B
6
o
A

o
o
o
B/D
o

B
C
B
C/O
6
C!
B
C
C
o
B
o
A

C
o
B
B
o
B
B
C
6

NOTES: TWO HVDROlOGIC SOIL GROUPS SUCH AS 6/C INDICATES THE DRAINED/UNDRAINED SITUATION.
MODIFIERS SHOWN. E.G •• BEDROCK SUBSTRATUM. REFER TO A SPECIFIC SOIL SERIES PHASE FOUND IN SOIL MAP lEGEND.
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Exhibit A-I, continued: Hydrologic soil groups for United States soils

ECONFINA A ELBOl/LAKE B ELRICK B ENOCI'VILLE. C I ESTER 0

ECTOR 0 ELBURN B ELRIN F DRAINED I ESTER. THAl/ED C
ED~LGO C ELeUTYE D ELPOSE B ENOLA B I ESTERO 0 •EDDINGS B ELCO F ELS A ENON C I ESTES 0
EDoS 9 ELo B ELSAI' B ENOREE D I ESTESLAKE C
EDDY C ELDEAN e ELSIE E ENOS C I ESTI'ERVILLE B
EDEN C ELDER B ELSINBOPO B ENOSBURG C I ESTO 6
EDEN60l/ER 0 ELDER I'OLLOW !'l ELSMERE A ENSENAoA 6 I ESTRELLA 6
EDENTON C ELOEPON 6 ELSTON 6 ENSIGN 0 I ETACH C
EDFqO 0 ELDERON. STONY A ELTREE B ENSLEY 6/0 ETCHEN C
EDGAR 6 ELoGIN 6 ELTSAC D E"'STROM 6 ETELKA C
EDGE 0 ELDON 6 ELVE 6 ENTENTE 6 ETHAN 6
EoGEHILL C ELDORADO e ELVEOERE C ENTERO D ETHAN IA 6 •EDGELEY C ELDRIDGE C ELVEPS 6/01 ENTERPRISE 6 ETHEL MAN 6
EDGEMONT 6 ELECTRA C ELVIPA 6/0 ENT! AT 0 ETHETE B
EoGEl/ATER C ELEROY 6 ELl/ELL C ENTMOOT C ETHETE. SALINE C
EoGEl/ICK C ELEVA e ELWHA C ENVILLE C ETHRIDGE C
EDGINGTON C/O ELFCREEK C ELWOOD C ENVOL 0 ETIL A
EDINA 0 ELFR IDA 6 ELY e ENIIAN D ETOE 6
EDINBURG C ELGEE A ELYSIAN B EOJ C ETOILE D
EDISTO C ELHINA C ELllNGA P EOLA 0 ETOWAH 6
EOL IN' B ELIJAH C E,..SAL A EPHRAIM C ETOWN 6
EoLOE 6 ELlNolO C E"'AARGO C EPHRATA B ETSEL 0 •EDMINSTER 0 EUOAK C E,..BoEN B EplKOM 0 ETTA 6
EDMONDS 0 ELIZA 0 E,..BE PTON C EPLEY C ETTER 6
EDMORE 0 ELK 6 E"'BLEM B EpOKE B ETTERSBURG B
EDMUND 0 ELK HOLLOW B E"BRY E' EpOT B ETTRICK B/o
EDMUNDS TON 8 ELK r~OUNTA IN B E~'BUoO E EpOUFETTE 8/01 EU6ANKS E>

EDNA D ELKA C n'OENT D EPPING D I EUCLID C
EDNEYTOWN B ELKADER 8 E"DENT. 9EDqOCK C EpSIE D F:UDORA B

EDNEYVILLE B ELlCCQEEK C SUBSTRATUM. EpVlp 0 EUER B
EDOM C ELKHART B DRAINED ECUIS 0 EUFAULA A
EDROY 0 ELKIHLLS B E,..DENT. o~AINED C ERA tl EUHARLEE C e·EDSON C ELKHORN E E,..ER ALD B ERAKATAK C EULONIA C
EDl/ARDS B/o ELKINS D EMERALDA D ERA" C EUNOLA C
EEL e ELKINSVILLE e E,..EQSON p ERAMOSH D EUREKA D
EELCOVE 0 ELKMOUNO D E,..IGRANT C ERBER C EUS610 C
EELpOINT 0 ELKNER 8 E,..IGPATION r ERCAN B EUST! S A
EEl' C ELKOL 0 E"ILY 6 EPD 0 EUTAl/ 0
EFFIE r- ELKRIDGE B EMLI N C ERICSON B EVAoA LE 0
EFFINGTON 0 ELKSEL C EMMA C EPIE C EVANGELINE C
EGAM C ELKTON C/D EMMERT A ERIN B EVANS B
EGAN B ELLABELLE 0 E"MET 6 ERNEM D EVANSHAM 0
EGAS 0 ELLEDGE C E"MONS B ERNEST C EVANSTON B •EGBERT 0 ELLEN E EMORY B ERNO B EVANSVILLE BI'D
EGBERT. STPATIFIEo C ELLETT D E"'CT E' ERRAMOUSpE C EVANT 0

SUBSTRATU"' fLLIBER A E"'PEDRADQ B EPV I DE C EVAI'D B

EGBERT. ",ODE qA TEL Y C ELLiCOTT A E MPE YV I LLE C ESCABOSA C EVARO B
WET ELLINGTON B E"RIPE B ESCALANTE B EVART 0

EGBEPT. DRAINED C ELLI NOR C E""fORIA C ESCAMB IA C EVENDALE C
EGBERT. SANDY C F:LL 10TT C EI~RICK B ESCANABA A EVERETT A

SUBSTRATUM ELLIOTTSVILLE B E,..RO C ESC~.NO C EVERE TT. HAPD B
EGBERT. SLOPING C ELLIS 0 ENBAP B ESCARLO e SUBSTRATUM
EGELAND B F:LL I SFORDE B ENB,6F<. WET 0 ESCONDIDO e EVERGLADES B/D •EGINBENCH C ELL ISV ILLE B ENCAMPME"IT E ESHA,..Y B EVEPLY B
EGLIN A ELLOA ,.. 0 ENCHANTEO B ESLENDO 0 EVERMAN C
EGYPT 0 ELLOQEE 0 ENCIEPRG 0 ES,..EPALOA B EVERSON 0
EICKS C ELLSWORTH C ENCINA E ESMOiliD B EVERWHITE C
flGHTLAP 0 ELLU", e ENDeAV C ESPARTO P I EVESBORo A

EIGHT"ILE 0 ELLZEY IYDI ENDERS C fSpELIF: B/D F:VRIDGF: B
EILERTSEN B ELM LAKE AI'D ENDEr'SBY E ESPIL 0 EWA B

EITZEN B ELMDALE tl ENneOTT C ESPINAL A EWA. BEDROCK C
EKAH C ELMENDORF D E"DL ICH B ESP I NDSA B SUBSTRATUM
EKALAKA B ELMINA C FNDSAW C ESplNT D EWALL A •EKIM C ELMIRA A E"'EQGY 6 ESPLIN D EXCELSIOR B

EKRUS D ELMO"lT e E"'ET e ESPY C EXCHEQUER 0
FL oARA B ELMORE B ENFIELD B ESQUAT ZEL B EXCLOSE B
EL pECO C EL,..RIDGE C ENGELHARD B/D ESPO 0 EXEL C
EL RANCI'O B ELMVILLE B ENGETT A ESRO. MODERATELY C EXETER C
EL SOLYO C ELMWOOD C ENGLE B WET EXETER. THICK B
ELAM A ELNloO C ENGLEWOOD C ESS B SOLUM
ELAM. HARDRAN e ELNORA B ENICD C ESSAL B EXETTE 6

SUBSTRATUM ELoeH004AN B ENKO. OVER3L(!WN B ESSEN C EXIRA B

ELANDeo B ELQCIN 0 ENLOE 0 ESSEX e EXLINE D •ELBA C ELOIKA B ENNING D ESSEXVILLE vol EXRAY D
ELBAVILLE B ELOMA C EtmlS B ESTACADO B 1 EXUM C eELBERT 0 ELpAM 0 ENOCH C ESTACION B I EYAK C
ELBETH B ELREDRO B ENOCHVILL!O 0 ESTATE C I EYERBOW C

ELBON B ELRED B/D ESTELLINE B I EYLAU C

NOTES: TWO HYDROLOGIC SOIL GROURS SUCH AS B/C INDICATES T~E DRAINED/UNDRAINED SITUATION.
MODIFIERS SHOWN. E.G •• BEOROCK SUBSTRATUM. REFER TO A SPECIFIC SOIL SERIES PHASE FOUND IN SOIL MAP LEGEND.
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Exhibit A-I, continued: Hydrologic soil groups for United States soils

EYOT ...
EYRE
EZaIN
F... aIUS
F"'CEVILLE
F CEY
F CTORY
F CTORY. MOIST
F"'DDIN
F"'DOLL
F G... N
F G"'S'"
F HEY
FAIM
F IM. MOIST
F IRB ...NKS
F IRaURN
FAIRCHILD
F"'IRD"'LE
F"'IRF"'X
FAIRFIELD
F"'IRH"'VEN
FAIRL IE
F"'IRLO
FAIRMOUNT
FAIRPLAY
FAIRPOINT
FAIRPORT
FAIRW"'Y
FAIRYDELL
F IRYL... WN
F J RDO
F L Y'"
F"'La ...
F"'LCON
F"'LF'"
F"'LFURR lAS
F"'LK
F"'LKIRK
F"'LKNER
F"'LLaROOK
F"'LLCREEK
F"'LLERT
F... LLON
F"'LLON. NONFLOODED
F"'LLS"'M
F... LLSINGTON
F"'LOM'"
F"'LSEN
F"'LUL'"
F"'N"'L
F"'NCHER
F... ND... NGLE
F"'NDOW
F"'NG
F"'NNIN
F"'NNO
F"'NSH"'W
F"'NTZ
F"'NU
F PS
F R... W... Y
F"'Ra
F RBER
F RGO
F"'RIS I TA
F"'RL'"NO
F"'RLOW
F...RLOW. HIGH

R"'INF"'LL
F RMELL
F RMINGTON
F"'RMSWORTH
F... RMTON
F"'RNH"'M
F"'RNH"'MTON
F"'RNUF
F"'RNUF. l/ET
F"'RNUM

...
o
a
a
a
a
C
a
o
a
C
C
a
C
a
B

o
C
a
a
a
a
o
a
o
a
C
C
C
C
o
C
o
o
o
C
...
C
B
C
a
C
a
C
B
o
a/D
o
...
o
C
C
C
o
a
B
C
B
C
B
C
o
o
a
o
o
B
B
C

B
C
o
o
B
C
B
C
B

F...RR ... GUT
F"'RR"'R
F"'RRELL
F...RRENaURG
F"'RROT
F"'RSON
F"'RSON. WET
F"'RV'"
F"'RV"'NT
F ...SHING
F"'SKIN
F"'THOM
F"'TIM'"
F"'TT IG
F"'UNCE
FAUNSDALE
F...UQUIER
F"'USSE
F"'VRET
F"'WIN
F"'X
F"'XON
FAYETTE
F YETTEVILLE
F YWOOD
FE
FE"'RS
FE... THERLEGS
FE"'THERSTONE
FEOJI
FEDOR'"
FEDSCREEK
FEL"'N
FELCHER
FELO'"
FELO'" •

DEPRESSION... L
FELICITY
FELIPE
FELIZ
FELKER
FELLOWSHIP
FELOR
FELT
FELT'"
FEL TH"' ...
FELTNER
FELTON
FELTONIA
FENCE
FEND"'LL
FENELON
FENN
FENSTER
FENWICK
FENWOOO
FER'"
FEROELFORO
FEROIN"'ND
FEREaEE
FERGUS
FERN CLIFF
FERN"'NDO
FERNCREEK
FERNO"'LE
FERNEY
FERNH"'VEN
FERNLEY
FERNOW
FERNPOINT
FER'll/ODD
FERRELO
FERRIS
FERROBURRO
FERRON
FERULINE
FERTEG
FESTINA
FETT

C
a
a
a
C
B
C
C
o
o
a
A

a
C
A
o
C
o
C

a
C
B/ol
a I
a I
C 1
o 1
B 1
B 1
o I
... I
B/OI
B I
B 1
B 1
B/ol
o 1

1
... I
o 1
B I
B
o
B
B
C
B
o
B
B
B
C
C
o
B
C
a
C
C
C
o
B
B
B
D
B
o
B
C
B
B
a
B
D
o
o
o
C
a
D

FETT IC
FETZER
FEZ
FI"'NDER
FI"'NOER. DR"'INED
FIAT
FIO ... LGO
FIDDLER
FIDDLETOWN
F IOOYMENT
FIELD
FIELOCREEK
FIELDING
FIELDON
FIFER
FIFIELD
FILION
F ILlR ... N
FILLMORE
FINCASTLE
FINCH
FINCHFORD
F INDOUT
FING ... L
FINGEROCK
F INL"'NO
FINLEY
FINLEYPOINT
FINNERTY
FINO
FINOL
FIONE
FIP ... O...
FIREB"'LL
F IRE BOX
FIRESTEEL
FIRESTONE
FIRM ...GE
FIRO
FIROKE
FIRSTVIEW
FIRTH
FIRTH. OQ ... INEO
FISHERM ... '"
FISHERS
FISHFIN
FISHHOOK
FISHL ... KE
F ISHPOT
FISHROCK
FISHTR ... P
FISK
FITCHVILLE
F ITZGER ... LO
FITZHUGH
F IVEBLOCK
F IVE~ULE
FIVEMILE. S"'LINE
FIVEOH
FIVEPINE
FIVES
FIVESPRINGS
FL"'CO
FLAGG
FLAGLER
FL ...GSTAFF
FL"'K
FL"'''' BE AU
FL MING
FL N...G... N
FL"'NORE"'U
FL"'NE
FL"'NLY
FL"'SHER
FL"'T HORN
FLATHE"'O
FL... TIRONS
FLATNOSE
FL"'TONI'"

o
C
C
o
C
C
C
C
B
o
C
B
B
B/O
o
c
o
o
o
C
C
...
o
C
o
C
B
B
o
B
C
B
C
B
B
B
C
6
o
B
C
C
a
o
B
o
D
o
C
o
o
p
C
B
e
C
B
C
B
o
B
C
C
B
B
D
C
B
...
B
B
C
B
o
B
a
C
a
o

FL"'TRON
FL ... TTOP
FL"'XTON
FLE"'K
FLEER
FLE I SCHM "'NN
FLEMING
FLEMINGTON
FLETCHER
FLEWSIE
FLEX
FLO
FLOER
FLOKE
FLOM
FLOMATON
FLOMOT
FLOODWOOD
FLOR"'HOME
FLOR"'L'"
FLORENCE
FLORESVILLE
FLORIO"'N'"
FLORIO ... N....

DEPRESSIONAL
FLORIO... N.... FLOODED
FLORIN
FLORISSANT
FLORIT'"
FLOT ... G
FLOWELL
FLOWEREE
FLOYD
FLUETSCH
FLUGLE
FLUKER
FLUV"'NN'"
FLYBOW
FLYGARE
FLYNN
FLYNNCOVE
FO"'O
FO"'RO
FOEHLIN
FOIOEL
FOL'"
FOLOAHL
FOLEY
FOLLET
FOMSENG
FOND'"
FONDIS
FONNER
FONS
FONT"'N'"
FONTREEN
FOP lAND
FOR"'O'"
FOR"'KER
FORB"'R
FORBES
FORBESVILLE
FORBING
FORO
FORDICE
FORONEY
FORDNEY. WET
FORDTR"'N
FOR DUM
FORDV ILLE
FOREL"'NO
FORELLE
FOIlES""'N
FORESTBURG
FORESTD"'LE
FORESTER
FORESTON
FORG ... Y
FORK

o I
o I
B I
o 1
A/ol
o I
c ,
o 1
e I
B I
o 1
... 1
o I
o 1
B/DI
A I
a 1
B I
... 1
C I
C I
C 1
B/O
o

o
C
C
B
B
C
B
B
B
a
C
C
o
B
B
B
C
o
B
B
B
B
o
o
C
o
C
B
a
B
B
o
B/O
o
o
C
C
o
o
B
...
C
C
o
B
o
B
a
...
o
C
C
B
C

FORKWOOO
FOR""'DER
FOR"''''N
FORMO"'LE
FORNEY
FORNOR
FORREST
FORSEER
FORSEY
FORSGREN
FORSYTH
FORT COLLINS
FORT ME ... DE
FORT MOTT
FORT ROCK
FOR TANK
FORTESCUE
FORTUN'"
FORTWING ...TE
FORTYFOUR
FORVIC
FORW"'RD
FOSS
FOSSILON
FOSSUM
FOSTER
FOSTORI ...
FOUNTAIN
FOUR ST"'R
FOUR ST"'R. DR ... INEO
FOURCHE
FOURLOG
FOURME
FOURMILE
FOX
FOXCREEK
FOXCREEK. OR ... INEO
FOXHOME
FOXMOUNT
FOXOL
FOX TON
FOXWORTH
FR"'DDLE
FRAILEY
FR"'ILTON
FR"'M
FR"'NCIS
FR NCISC"'N
FR NCISQUITO
FR"'NC IT"'S
FR"'NOSEN
FR"'NKFORT
FR ... NKIRK
FR"'NKLIN
FR"'NKSTOWN
FR"'NKTOWN
FR NKVILLE
FR TERNIO... D
FRAV... L
FR"'V"'L. GR ... VELLY
FR"'ZER
FRAZERTON
FRED
FREOENSBORG
FREDERICK
FREDON
FREDONI ...
FREDONYER
FREE
FREEBURG
FREECE
FREEDOM
FREEDOM. S"'LINE
FREEHOLD
FREEL"'ND
FREEM"'N
FREEM ...NVILLE
FREEON
FREER

B
C
a
B
o
B
C
C
a
C
...
a
...
...
C
c
C/o
o
C
c
C
B
a
o
.../0
C
B
D
C
B
B
o
B
B
B
o
C
B
C
o
C
...
B
B
o
B
...
C
C
o
B
C
C
B
B
o
B
o
C
B
C
B
C
C
B
C
C
C
a/D
C
o
C
B
B
C
C
B
B
C

NOTES: TWO HYDROLOGIC SOIL GROUPS SUCH AS B/C INDIC"'TES THE OR ... INEO/UNDR ... INEO SITU ... TION.
MODIFIERS SHOWN. E_.G •• BEDROCK' SUBSTR ... TUM. REFER TO ... SPECIFIC SOIL SERIES PH...SE FOUND IN SOIL M"'P LEGEND.
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e.
Exhibit A-I, continued: Hydrologic soil groups for United States soils

FREEST C FULSHEAR C GAPCOT 0 GEO 0 GILISPIE 0
FREESTONE C FULSTONE C GAPO 0 GEE C GILLANO C
FREETOWN D FUL TON D GAPO. DRAINED C GEE BURG C GILLENDER 0 •FREEWATER B FULTS 0 GAPPMAYER B GEEMORE C GILL lAM C
FREE ZENER I' FULWIDER 0 GARA C GEER B GILLIGAN B
FREEZEOUT B FUNTE<I 0 GARPE<I B GEERTSEN B GILLS C
FRELS BURG D FUQUAY Ii GARBO B GEFO A GILLSBUPG C
FREMONT C FURNISS 0 GARBUTT B GEISEL B GILMAN B
FREN B FURSHUR 0 GAr.CENO C GEKE C GILMORE C
FRENCH C FURY D GARCES D GELKIE B GILPAR B
FRE"'CHCREEK I! FURY. O<lAINED C GARC IA C GEM C GILPIN C
FRE"'CHJOHN C FUSUL INA r- GARC IT AS C GEM. STONY 0 GILROY C
FRENCHMAN 6 FU5UVAR [) GARCON C GEMID C GILSTON 6 •FRENCHTOWN 0 GAASTRA C GAROELLA 0 GEMS ON 6 GILT EDGE 0
FRESHWATER 0 <'A6ALOON B GAReENA B GENAW 0 GIMLETT B
FRESNO. 0 GABBS C GARDINER A GENEGRAF B GINAT 0

SALINE-ALKALI GABBVALLY D GARONER'S FORK B GENESEE e GINEX 0
FRESNO. THICK C GABt:'L C GARDNERVILLE C GENEVA 6 GINGER 0

SOLU,", GABICA 0 GARDONE A GENOA 0 GINI B
F<lEWA B GAB INO 0 GAREY B GENOLA B GINLAND 0
FREZNIK 0 GACEY 0 GARFAN I! GENTILLY D GINNIS C
FRIANA 0 GACHAOO D GARFIELD C GENTRY 0 GINSER C
FR IA"'T D GACIBA D GARHILL 0 GEOCDNDA C GIRARO D •f RIDLO C GADDES C GARIPER C GECHROCK 6 GIRAROOT 0
FRIEDLANDER C GADDY A GAI'l TA E GEORGECREEK 6 GIRD B
FRIEDMAN C GADSDElII [) GARLAND I! GEORGETOWN 0 GIST 0
FRIENOS C GADSDEN. WET C GARLET E GEORGEVILLE B GITAKUP C
FRIENDSHIR A SUBSTRATUM GARLOCK B GEORGIA C GITAM 0
FRIES 0 GADWELL C GAl<f'ON C GEPFORD 0 GIVIN C
FRI<:SLAlIID B GAGEBY B GARMORE B GEPP B GLACIERCREEK A
II<IJCLES B GAGETO.N e GARNEL 0 GEPPERT C GLADDEN 6
FRINoLE C GAGIL '" GAI<NER 0 GERALD D GLAoEL 0 e·FRINES C GAHEE E' GARNES I! GERPER D GLADEVILLE D
FRiO 9 GAIl' D GARO D GEPoRUM D GLADEWATER D
FRIONA C GAlLA B GARR D GER ING e GLADSTONE B
FRI-)TON C. GA I NE S C GAFRET50"! E' GERLACH 0 GLADWIN A
FRIPP A GAINESBORO C <'ARRETT 9 GERLANE 6 GLASGOW C
FRISCO B GAINESVILLE A GARRISON E GERLE 6 GLASSNER D
FRISITE B GALATA D CARPOCHALES 0 GERMANTOWN B GLEAN B
Fr.ITZ tl GALBRETH 0 GARSID ( GERMANY e GLEASON B
FRIZZELL C GALCHUTT C GAPTeN C GERMER C GLEBE C
FROBERG 0 GALE B GARVESON C GERON I I! GLEN 6
FROOO 0 GALEN I' GA"V IN 0 GERRARD C GLENIlAP 6
FROHMAN C GALEPPI 6 GARW IN B/ol GERRARD. DRAINED E GLEN6AR. WET C •FROLIC S GALEST INA C GARZA B I GERST 0 GLENBERG B
FROLIC. C GAlESTfJWN A GARIONA 0 I GESSIE B GLENBLAIR C

FLEVATION<eooo GALEY B GAS CREEK 0 I GESSNER EI/O GLENBROOK 0
FROL IC. FLOODED C GALILEE C GASCGlIIAOO: 0 1 GESTRIN B GLENCARB E
FRONDORF B GALISTEO C GASIL P I GETAWAY B GLENCARB. wET. C
FRONTENAC 'l GALISTEO. e GASQliET B I GE TCHELL C SALINE
FRONTIER C SAL I NE -A LKA LI GASSAWAY 0 I GETla IL 0 GLENCOE 6/D
rj:~O"4TO"4 0 GALLAND [' GASSVILLE C I GETTYS C GLENCOE. PONDED D
FROST D GALLATIN C GASTON C I GETZVILLE D GLENDALE B
FROZARO C GALLEGOS B GAT I' I GEWTER C GLENDALE. WET C •FRUITA B GALLEN B GATES E I GEYSEN C GLENDALE. RARELY C
FRUITFIELD A GALLI A E· GATESGN C 1 GIBBLER C FLOODED
FRUITHURST C GALLI"''' 6 (ATE VIEW B I GIBBON 6 GLENDERSON B
FRUITLAND 9 GALLION 6 GATEIlAY C I GI6BONSCREEK C GLENDIVE 6
FRUITLAND. C GALLMA"! 6 GATEIlOOD C I GIBBS 0 GLENDORA A/D

MOD:"RATELY WET GALLUP E GATLIN 6 I GIENEY C GLENEDEN 0
FRUITLAND. WET C GALOO C/O GATOR D I GlflSOSVILLE D GLENELG 6
FRYE C GALT 0 GATTON l' I GI6WELL C GLENFORD C
FRYEBURG B GALVA P GAULDY B I GIDEON C GLENHALL 6
FT. DRUM C GALVESTON A GAULEY C I GIELOIl C GLENHAM 6 •FT. GREEN D GALVEZ C GAVEL C I GIFFORD D GLENMEN 6
FUBA" C GALVIN D GAVI LAN C f GIGGEP C GLENMORA C
FUBBLE D GALWAY B GAVINS D I GILA 6 GLENNALLEN C
FUEG:l C GAMBLE<I 8 GAVIOTA 0 I GILBERT 0 GLENOMA 6
FUEGOSTA D GAMBOA B GAY 6/DI GILBOA B GLENPOOL A
FUERA C GAMGEE C GAYLESVILLE 0 I GILBY 6 GLENRIO D
FUGA WEE B GANADO D GAYLORD C I GILCHPIST A GLENROSE 6
FUGHES C GANCE C GAYNOR C 1 GILCD B GLENROSS 0
FULCHER C I GANDO D GAYVILLE D I GILCREST B GLENS TED D
FULDA C/DI GANIS 0 GAZELLE 0 I GILEAD C GLENTON B •FULLAM C I GANNETT 0 GAZOS C I GILES B GLENTON. WET C
FULLER D I GANSNE<I C GAZWELL C I GILFORD a/ol GLENTOSH A eFULLERTON B I GANSNE R. PONDED D <'EA"HART A I GILFCRD. 0 I GLENVIEW 6
FULMER D I GANY B GEARY B I STRATIFIED I GLENVILLE C
FULMER. DRAINED C I GAPBUTTE B GEBSON B I SUBSTRATUM I GLEN YON B

NOTES: TWO HYDROLOGIC SOIL GROUPS SUCH AS 8/C INDICATt:S THE DRAINED/UNDRAINED SITUATION.
MODIFIERS SHOWN. E.G •• BEDROCK SUBSTRATUM. REFER TO A SPECIFIC SOIL SERIES PHASE FOUND IN SOIL MAP LEGEND.
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Exhibit A-I, continued: Hydrologic soil groups for United States soils

C I
o I
A I
C/O
B
C
C
B
B
o
B
C
o
B
B
o
C
o
o
o
C
B
o
B
B
o
C
C
C
C
o
o
B
o I
B/O
o
C

GlOHM
GLORIA
GLOUCESTER
GLOVER
GLYNDON
GLYNN
GlYNWOOD
GLYPHS
GOBAR
GDBERNADOR
GOBINE
GOBLE
GOBLIN
GOCHEA
GODDARO
GOODE
GOODING
GODECKE
GODFREY
GODWIN
GOEMMER
GOESlING
GOESSEL
GOFFPEAK
GOGEBIC
GOl
GOl
GOl. NONS TONY
GOl. GRAVEllY
GOLCONDA
GOLD CREEK
GOLDBERG
GOlOENOAlE
GOlOFINCH
GOlOHEAO
GOlOHIll
GOlOHIll. lOAMY

SUBSTRATUM
GOlOlAKE B
GOlOMAN C
GOlDMIRE C
GOlDRIDGE B
GOlORUN A
GOLDSBORO B
GOlOSTON C
GOLDSTREAM 0
GOLDSTREAM. THAWED B
GOlOUST C
GOlOVAlE B
GOlOVAlE. NONSTONY C
GOLDVEIN C
GOlOYKE 0
GOLETA B
GOLIAD C
GOllA HER 0
GOlSUM C
GOl TRY A
GOLVA B
GOMERY B
GOMEZ B
GONV ICK B
GONZAGA C
GOOCH 0
GOOOING 0
GOOOINGTON 0
GOOOlANO B
GOOOlOW B
GOODMAN B
GOODNIGHT A
GOODPASTER 0
GOOOP ICH B
GOODSPRINGS 0
GOODWIll B
GOOOW IN B
GOOlAWAY C
GOOSE CREEK B
GOOSE CREEK. WET C
GOOSE lAKE 0
GOOSEBURY B

GOOSEFlATS
GOOSMUS
GORDO
GORE
GOREEN
GORGAS
GORGONIO
GORHAM
GORIN
GORING
GORMAN
GORSKEl
GORST
GORUS
GORZEll
GOS'"
GOSHEN
GOSHUTE
GOSINTA
GOSLIN
GOSNEY
GOSPER
GOSPORT
GOSS
GOSUM I
GOTEBO
GOTHAM
GOTHARD
GOTHENBURG
GOTHIC
GOTI'D
GOTHO. MODERATELY

WET
GOTI'D. COOL
GOULDING
GOULDSBORO
GOUROIN
GOURLEY
GOVE
GOWEN
GOWKER
GOWTON
GOZEM
GRABE
GRABLE
GRACEMONT
GRACEMORE
GRACEVIllE
GRAOCO
GRAOON
GRADY
GRAFEN
GRAFF
GRAHAM
GRAIL
GRAINOLA
GRALEY
GRAL I C
GRAN
GRANATI'
GRANBY
GRANDE RONDE
GRANDFIELD
GRANDMORE
GRANDPON
GRANDVIEW
GRANDVIEW. DRAINED
GRANER
GRANGE
GRANGE MONT
GRANGEVILLE.

DRAINED. SLOPING
GRANGEVIllE.

SALINE-ALKALI.
WET

GRANGEVILLE.
SALINE-ALKALI

GRANGEVillE.
MODERATELY WET

o I
B I
B I
o I
o I
o I
A I
B/D
C
C

C
o
o
B
B
B

B
o
C
B
o
B
C
B
o
B
A

C
o
C
C
B

B
o
o
C
C

B
B
C
B
o
£>
B
C
C
B
C

C
o
~

o
o
C
o
o
B
o
B
A/OI
o I
B I
B I
B I
C I
B I
B I
C I
C I
B I

I
C I

I
I

B I
I

B I
I

GRANGEVIllE.
DRAINED

GRANGEV I LLE.
OCCASIONALLY
FLOOOEO

GRANIlE
GRAN MOUNT
GRANO
GRAN SHAW
GRANT
GRANTFORK
GRANTHAM
GRANTSBURG
GPANTSOAlE
GRANVILLE
GRAN YON

GRAN ZAN
GRAPEVINt:
GRAPIT
GRASHUl
GRAS MERE
GRASSNA
GRASSVAl
GRASSVALlEY
GRASSY BUTTE
GRASSY CONE
GRAT
GRATTAN
GRAUFELS
GRAVOEN
GRAVElTON
GRAVIER
GRAYBERT
GRAYCAlM
GRAY FORD
GRAYLAND
GRAYLANO. ORAINED
GI<AYLING
GRAYlOCK
GRAYlOCK. STONY
GRAY POINT
GRAYPOINT. WET
GRAVROCK
GRAYS
GRAYSIll
GPAZER
GREAT BEND
GREDGE
GREEN BLUFF
GF1EEN CANYON
GREEN RIVER
GREEU RIVEQ.

STRONGLY SALINE
GREEN RIVER.

FLOODED
GREENmaE
GREENBR I Aq
GREENCREEK
GREENOAlE
GREENE
GREENFIELD
GREENFIELD.

HARDPAN
SUBSTRATU'~

GREENHALGH
GREENHORN
GREENLEAF
GREENLEE
GREENMAN
GREENOUGH
GREENSON
GREENTON
GREENVIllE
GREENV INE
GREENWATER
GREENWAY
GREENWOOD
GREHALEM
GRELL

B

p
C

o
P
B
o
o
C
B
B
B

B
B
p

C
B
p

o
o
A
A
o
A
C

o I
6/01
B
B
A

B
o
C
A
A

B
B
C
C
B
C
C
I;

o
B
B
C
e

C
B
B
B
B
B
C

B
o
B
B
C
B
C
C
B
o
A
B
A/ol
e I
o I

GREll TON
GRENADA
GRENADIER
GRENVILLE
GRESHAM
GRETDIVID
GREWINGK
GREY BACK
GREYBO
GREYBUll
GREYEAGlE
GREYS
GRIBBLE
GRIDEll
GIHDGE
GRIDLEY
GRIETA
GRIEVES
GR IFFITH
GRIFFY
GRIFTON
GPIGSBY
GRIGSTON
GRIMM
GRIM"'. STONY
GPIMSLEY
GRIMSTAD
GRIMSTONE
GRINA
GRINDAll
GRINDBROOK
GRINDSTONE
GPINK
GRINROD
GRISDAlE
GRISWOLD
GRITNEY
GRIVER
GRIVER. WET
GRIVER. DRAINED
GRIZZLY
GROBUTTE
GROGAN
GROOM
GROSECLOSE
GROSS
GROSSWELL
GROTON
GROTTE
GPOTTO
GROUSECREEK
GROUSE VILLE
GROVE
GROVECITY
GROVENA
GROVER
GROVETON
GROWDEN
GROWLER
GROW TON
GRUBBS
GRUBSTAKE
GRUENE
GRUllA
GRUMMIT
GRUNDY
GRUVER
GRYGLA
GSCHWEND
GUADALUPE
GUAJE
GUAM
GUAMANI
GUANABANO
GUANAJIBO
GUANICA
GUARD
GUAP.DlAKE
GUAYABO

B
C
B
B

C
B
C
B
B
C
o
B
o
o
o
c
B
B
o
6
D
B
B
A
B
B
B
B
o
o
C
C
C
C
B
B
C
C
o
B
B
B
B
C
C
C

C
A
B
A
B
C
A
B
B
£>
B
C
B
B
o
B
o
o
o
C
C

B/D
B
B
o
o
B
C
C
o
C
A
A

GUAYABOTA
GUAYAMA
GUBE
GUBEN
GUCKEEN
GUDGEL
GUDGREY
GUELPH
GUEMES
GlJENDC
GUENTHER
GUERNSEY
GUERO
GUERRERO
GUEST
GUFFEY
GUFFIN
GUGUAK
GUILDER
GUISER
GUlER
GULF
GUlKANA
GULNARE
GUMBLE
GUMBOOT
GUMBOOT. DRAINED
GUNBARREL. SALINE
GUNBARREL. DRAINED
GUND
GUNDY
GUNLOCK
GUNN
GUNNEL
GUNSIGHT
GUNSONE
GUNSTOCK
GUNTER
GUP
GURDANE
GURDON
GURLEY
GURNEY
GUSTIN
GUSTSPRING
GUTHRIE
GUY
GUYAN
GUYANDOTTE
GUYTON
GWENA
GWIN
GWIN. GRAVEllY
GWINlY
GWINNETT
GYMER
GYNElLE
GYPNEVEE
GYSTRUM
HAAR
HAARVAR
HACCKE
HACK
HACKBERRY
HACKERS
HACKROY
HACK WOOD
HADAR
HADEN CREEK
HADES
HADLEY
I'ADSElVIllE
HAFlINGER
HAGEN
HAGENBARTH
HAGER
HAGERMAN
HAGERSTOWN
HAGGA

o
o
C
B
C
C
B
B
B
C
B
C
C
A

o
c
D
D
C

B
6
B/D
B
o
o
o
C
o
A

C
C
C
B
o
B
o
C
B
C
C
C
C
6
o
B
o
B
C

£>
o
o
o
C
o
B
C
A
B
C
o
o
C
B
B
B
o
B
B
C
B
B
o
A

B
B
D
C
C
o

NOTES: TWO HYDROLOGIC SOIL GROUPS SUCH AS B/C INDICATES THE DRAINED/UNDRAINED SITUATION.
MODIFIERS SHOWN. E.G •• BEDROCK SUBSTRATUM. REFER TO A SPECIFIC SOIL SERIES PHASE FOUND IN SOIL MAP LEGEND.
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Exhibit A-I, continued: Hydrologic soil groups for United States soils

e.

NOTES: TWO HYDROLOGIC SOIL GROUPS SUCH AS B/C INDICATES THE DRAINED/UNDRAINED SITUATION.
MODIFIERS SHOWN. E.G •• BEDROCK SUBSTRATUM. REFER TO A SPECIFIC SOIL SERIES PHASE FOUND IN SOIL MAP LEGEND.
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e·

e

6
6
C
o
C
6
C
B
B
C
o
C
o

o

6
C
B
C
C

o

o
B
C
C
B
B
B
B
B/O
B
C
B
C
C
B
B
C
C
C
o
B
B
B
6
B
C

B/D
B
o
C
o
B
C
o
o
B
C'
C
B
C
B
o
C
C
B
B
A
B
B
B
o
B
B
o
o

HEIMDAL
HEINSAW
HEISETON
HEISETON. STONY
HEISETON.

SALINE-ALKALI
HEISLER
HEIST
HEITT
HEIZER
HELDT
HElEfoIANO
HELENA
HELENDALE
HEllGATE
HElLfoIAN
HEl"
HElfolER
HEl"ER. GRAVELLY

SUBSOIL
HEU.,ER. THIN

SURFACE
HELMER. SEVERELY

ERODED
HELMICK
HElTER
HELVE TI A
HElY
HEMBRE
HEMCROSS
HEMINGFORD
HEMPSTEAD
HENCO
HENDERSON
HENDON
HENDRICKS
HENDY
HENEFER
HENHOIT
HENKIN
HENLEY
HENLINE
HENMEl
HENNEKE
HENNEPIN
HENNESSY
HENNEWAY
HENNEY
HENNINGS
HENNINGSEN
HENRIETTA
HENRIEVIllE
HENRY
HENSHAW
HENSLEY
HENSON
HEPLER
HEPPSIE
HERAKLE
HERBERT
HERBMAN
HERD
HEREFORD
HERITO
HERKIfoIER
HERLONG
HER'"
HERMANTOWN
HERMERING
HERMISTON
HERMON
HERNANDEZ
HERNDON
HERO
HEROD
HERRICK
HERSH
HERSHAl
HERTY

B I
A I
A I
C I
B 1
C/O
6
6
E
A
6
6
C
6
B
6
C
B
C
B
o
6
6
6
B
A

C

o
B
B
o
C
6
C
o
B
C
6
o
II
B
o
r
Eo
C
o
C
C
A
A
6
A
C
o
f1
o
o
B
o
A

o
o
C
C

6
B
o
6
6
6
6
6
II
o
6
o
C 1
6/01
o I

HAWI
HAWICK
HAWKEYE
HAWKINS
HAWKSBILL
HAWKSNEST
HAWKSPRINGS
HAWKS TONE
HAWLEY
HAWSlEY
HAXTUN
HAY60URNE
HAYCRIK
HAYDEN
HAYES TON
HAYESVIllE
HAYESVILLE. STONY
HAYFIELD
HAYFORD
HAYHODK
HAYMARKET
HAYMOND
HAYMONT
HAYNESS
HAYNIE
HAYPRESS
HAYRACK
HAYSPUR
HAYSUM
HAYTER
HAYTI
HAYWIRE
HAYWOOD
HAZEL
HAZElAIR
HAZE"
HAZLEHURST
HAZLETON
HAZTON
HEADLEY
HEADQUARTERS
HEAKE
HEALDTON
HEALING
HEARNE
HEARNE. GRADED
HEATH
HEATHCOAT
HEATlY
HEATON
HEBBRONVILLE
HEBER
HEBERT
HEBO
HEERON
HECETA
HECHT"AN
HECKER
HECKISON
HECLA
HECTOR
HEDGE
HEDDES
HEOOX
HEDRICK
HEDSTROM
HEDVILlE
HEECHEE
HEElY
HEESER
HEFED
HEFLIN
HEGLAR
HEGNE
HEIDEL
HEIDEN
HEIDTMAN
HEIGHTS
HEll

fl I
C I
C I
B 1
o I
o I
C 1
A I
B I
C I
6 J
B 1
B J
C I
B/DJ
6 I
6 I
C 1
o I
e 1
6 ,

B I
C 1

I
I
J

C
B
C
o
C
B
C
o
C
o
C
B

c·
C
6
6
B
B
C
6
C
C

GRAVEllY C
OV!:RBLOWN C
C09BlY C

C
C
['>

B
C
C
C
C
C
C
C
o
C I
B/DI
B I
o 1
o I
C J
B I
B I
6/01
E' I
E I
C I

J
I
1
I
I
I
I
J
I
1
I
I

B 1
B 1

HARSHA
HARSlOW
HARST INE
HARS TON
HART
HART CAMP
HARTER
HARTFORD
HARTIG
HAPTIll
HARTLAND
HARTLESS
HARTLETON
HAPTNIT
HARTSBURG
HARTSEllS
HARTSHOR"I
HARTVIllE
HART~Ell

HARVARD
HARVESTER
HARVEY
HARVEY. BEDROCK

SUBSTRATUM. D'lY
HARWOOD
HASK III
HASKINS
HASSEE
HASSEll
HASTINGS
HAT
HATBeRO
HATCH
HATCH. GRAVELLY
HATCHERY
HATCHET.

OVERBLOWN. THICK
SOLUM

HATCHET.
HATCHET.
HATCHET.
HATCHIE
HATERMUS
HATEwTDN
HATHA~AY

HATLEY
HATL IFF
HATMAKE"
HATPEAK
HATTIE
HATTON
HATUR
HATWAI
HAUBSTADT
HAUG
HAUGAN
HAUlINGS
HAUNCHEE
HAUl
HAVAlA
HAVANA
HAVELOCK
HAVEN
HAVERDAD
HAVERDAD.

MODERATELY SALINE
HAVERHILL
HAVERLY
HAVER"tOM
HAVERSON
HAVilAND
HAVIllAH
HAVINGDON
HAVRE
HAVRE. SALINE
HAVRE. MO~ERATELY

IIET
HAVRElON
HAW

C

e
A

B
e
e
c
C
C
C
B/D
6
B
D
C
B
B
C
C
B
o
o
C
B
B
6
6
~/D

B
6
II
o
c
B
o
E
C

B
C

C

C

B
o
C

C
B
C
6
C
o
C
o
o
C

C
6
e
o
C'
B
6
6/01
c/O
6
C
B
C

B
C
C
o
C
E
C
o
6

HANIPDE. BEDROCK
SUBSTRATUM

HANIS
HANK I NS
HANKS
HAr~KSVIllE

HANKSVIllE.
NONFlOODED

HA"lDN
HANLY
HANNA
HANNAHATCHEE
HA..,NING
HA"IO
HANOVER
HANS
HANSEL
HANSKA
HA"ISON
HA"ITHO
HANTZ
HANTZ. DRY
HAP
HAPGOOD
HAPJACK
HADNEY
HAPPlE
HAPUR
HARAHAN
HARAHIll
HARANA
HARBORD
HARCANY
HARCO
HARCDT
HARDEMAN
HARDESTY
HARDHAT
HAPDING
HARDISTER
HARDOl
HARDSCRAB6lE
HAROTR IGGER
HARDY
HARGIll
HARGREAVE
HARJO
HARKER S
HARKEY
HARKNESS
HARLAN
HARLEM
HARLEM. CHANNELED
HARlESTCN
HARLINGEN
HARLOW
HAR"EHl
HARMONY
HAIlNEY
HAROl
HARPER
HARPERSVIllE
HARPE TH
,",ARPOlE
HARPS
HARPSTER
HARPT
HARQUA
HARRAH
HARRIET
HARR IMAN
HARRIMAN. liET
HA'lRINGTON
HARR I S
HARRISBURG
HARRISON
HARRISVIllE
HA'lROUN
HARSAN

C I
I

B I
C I
A I
C/DI
B I
B I
B I
C I
o I

I
C I
o I
B I
o I
C/O
C
o
C
C
B
B
9
A

o
B
B
B

C

B/D
o
A

C
B I

I
o I
C I
C I
C/O I
o I
A 1
B I
A/O
C
B
o
B
C
B
C
C
B
B
B
B
B

C
C
C/O
B
C
A

o
C
C
B
B
B
o
A
o
C
B
6
o
6
B
6

HAGGA.
SALINE-ALKALI

HAGG'::RTY
HAGSTADT
HAGUE
HAIG
HAIGHTS
HAIKU
HAllMAN
HAIRE
HAIRE. 6EDRDCK

SUBSTRATUM
HAKKER
HAlACAN
HAlAWA
HALBERT
HALCOTT
HALDER
HALE
HALE. DRAINED
HAlEI? ON
HALEIWA
HALEY
HALF "DON
HAlFADAY
HALFWAY
HAll I
HAlIIMAIlE
HAll
HAll RANCH
HALLANDALE
HAllANDALE. TIDAL
HALlCREEK
HALLECK
HAllECK. GRAVEllY

SUBSTRATUM
HAllETTSYIllE
HAllISON
HAllORAN
HALSE Y
HALSO
HAMACER
HAMAKUAPDKO
HA"AR
HAMBLEN
HAMBDNE
HAMBRIGHT
HAMBU"G
HAMBY
HAMDEN
HA"EL
HAMERLY
HAMILTON
HAMLET
HAMLI N
HAMMACK
HAMMONTON
HAMPSHIRE
HAMPSON
HAMIlE
HAMRUB
HAMTAH
HAN A
HANAG IT A
HANAKER
HANALEI
HANAMAULU
HANCEVIllE
HAND
HANDPAH
HANDRAN
HANDSBDRO
HANDY
HANEY
HANFORD
HANGAARD
HANG DO
HANG TOWN
HANIPDE
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Exhibit A-I, continued: Hydrologic soil groups for United States soils

HESCH B I HILLSBORO B HOLDERMAN C I HOOOVIEW B HOWELL C

HESPER B I HILLSOALE B HOLOERNESS C I HOOGOAL C HOWLAND C

HESPERIA B 1 HILLTO B HOLOINGFORO C I HOOKS B HOWSON C

HESPERUS B I HILLWOOO B HOLDREGE f' I HOOKSAN A HOYE B

HESSEL B/DI HILMAR 0 HOLILLIPAH A I HOOKTON C HOYLETON C

HESSELBERG 0 1 HILMAR. ORAINEO B HOLLAND B I HOOLEHUA B HOYPUS A

HESSEL TINE B I HILMOE C HOLLANDLAKE B I HOOLY C HOYTVILLE C/O

HESSING B I HILO A HOLLINGER E I HOOPAL 0 HUACHUCA 0

HESSLAN C I HILOLO 0 HOLL IS C/DI HOOPER 0 HUALAPAI C

HESSON C 1 HILT B HOLL IS TER 0 I HOOPESTON B Hue B

HETERWA C 1 HILTON B HOLLm'AN 0 I HCOPL ITE 0 HUBBARD A

HETTI NGER C/O HINCKLEY A HOLLOMEX B I HCOSAN B HUBBAROTON 0

HEUSSER C HINDES C HOLLOW C I HOOSEGOW B HUBBELL B

HEUVELTON C HINESBURG C HOLLOWAY e I HOOSIC A HUBERLY 0

HEWITT 0 HINKER C HOLLO~TREE C I HOOSIERVILLE C HUBERT B

HEXT B HINKLE 0 HOLLY B/ol HQOSIMBIM B HUBLERSBURG f'

HEYOER B HINMAN C HOLLY. PONOEO 0 I HOOT 0 HUCKLEBERRV C

HEYOLAUFF B HINSDALE 0 HOLL Y SPRI NGS 0 I HOOTEN 0 HUCKLEBERRY. HIGH B

HEYTOU B HIRAMSBURG C HOLL YWELL B 1 HOPCO C RA INFALL

HEZEL B HIRIDGE 0 HOLL YWOOO 0 I HOPORAW A HUDNUT B

HI VISTA C HIRSCHOALE C HOLMAN A I HOPEKA 0 HUOSON C

HURC C HISEGA C HOLMDEL C I HOPKINS B HUE CO C

HIBAR C HISKEV B HOLMES B I HOPLAND B HUEL A

HIBBARD C HISLE 0 HOLOHAN B I HOPLEY B HUENEME C

HIBBING C HITCHCOCK B HOLOMUA B I HOPSONVILLE C HUENEME. B

HIBERNIA C HIT ILO A HOLOPAW B/ol HOQUIAM B MOOERATELY WET

HI!lRITEN B HITT B HOLOPAW. C I HORD B HUENEME. DRAINED B

HICKMAN B HIVAL 0 DEPRESSIONAL 1 HOREB C HUERFANO 0

HICKORY C HIWAN 0 HOLOPA~h 0 I HOREB. GRAVELLY B HUEY 0

HICKS B HIWASSEE B FREQUENTLY I SUBSTRATUM HUFF INE B

HICKSVILLE B HIWOOD A FLOOOED I HORNELL 0 HUFFMAN B

HICKSVILLE. C HIXTON B HOLSINE B I HORNING B HUFF TON B

BEDROCK HOADL V C HOLSTEIN B I HORNITOS 0 HUGGINS C

SUBSTRATUM HOBACKER B HOLSTON B I HORNSBY C HUGHES B

HICOTA B HOBAN e HOLT B I HORNSVILLE C HUGHESVILLE C

HIOALGO B HOBBS B HOL TER e I HORROCKS B HUGO B

HIDATSA B HOBCAW 0 HOLTLE B I HORSECAMP 0 HUGUS B

HIDEAWAY 0 HOBE A HOL TON C I HORSERIOGE B HUGUS TON 0

HIDEWOOD B/ol HOBERG C HOLTVILLE C 1 HORSESHOE B HUICHICA C

HIERRO B I HOB IT C HOLYOKE c/ol HORSETHIEF B HUICHICA. PONOEO 0

HIGGINS 0 I HOBO 0 HOMA C I HORSLEY 0 HUIKAU A

HIGGINSVILLE C I HOBOG 0 HO"E CAMP C I HORST B HUKILL e

HIGH GAP C I HOBONNY 0 HOl'ELAKE B I HORTONVILLE B HULETT B

HIGHAMS 0 I HOBSON C HOMELAND C 1 HOSK IN C HULLS C

HIGHBANK C 1 HOBUCKEN 0 HOl'ER B I HOSKINNINI 0 HULLT B

HIGHCAMP B 1 HOCAR 0 HOMESTAKE C 1 HOSLEY 0 HULUA 0

HIGHFIELD B HOCHHEIM B HOMESTEAD B HOSMER C HUM B

HIGHHORN B HOCKINSON 0 HOMEWOOD C HOSSICK B HUMACAO B

HIGHMORE B HOCKINSON. C HOMME C HOSTAGE B HUMATAS C

HIGHPOINT 0 MODERATELY WET HOMME. MOOERATELY B HOT LAKE C HUMBARGER B

HIGHROCK 0 HOCKINSON. DRAINED B WET HOTAW C HUMBIG C

HIGHTOWER C HOCKLEY C HOMOSASSA 0 HOTCREEK 0 HUMBIRD B

HIGHWOOO C HOCKLEY. GRADED 0 HONAUNAU C HOTEL C HUMBOLDT 0

HIHIMANU B HODA C HONCUT B HOTSPRINGS B HUMBOLDT. B

HIIBNER C HODEDO C HONOALE 0 HOUOEK B MODERATELY WET.

HIKO PEAK B HODENPYL B HONDOHO B HOUGH B SALINE-ALKALI

HIKO SPRINGS B HODGE A HONEOYE B HOUGHTON A/DI HUMBOLDT. B

HILAIRE B HODGINS B HONEVDEW C HOUGHTON. PONDED 0 I 1oI00ERATELY WET.

HILAND B HODGSON C HONEYGROVE B HOUGHTONVILLE C I SALINE

HILDEBRECHT C HOEHNE A HCNEY.JONES B HOUK C I HUMBOLDT. DRAINED. B

HILDRETH 0 HOFFLAND 0 HONEYVILLE C HOULA B I STRONGLY SALINE

HILEA 0 HOFFMANVILLE C HONKER 0 HOULKA 0 I HUMBOLDT. DRAINED. B

HILES B HOFFSTADT B HONLAK C HOURGLASS ·B I NONSALINE

HILGER B HOFLY C HONLAK. DRAINED B HOUSE MOUNTAIN 0 1 HUIoIBOLDT. B

HILGRAVE B HOGAOERO B HONLU B HOUSER 0 1 MODERATELY WET

HILIGHT 0 HOGANSBURG B HONN B HOUSEROCK 0 I HUMBOLDT. DRAINED B

HILINE 0 HOGBACK C HONOBIA C HOUSTAKE C I HUMDUN B

HILLBRICK 0 HOGG C HONOKAA A HOUSTON 0 I HUME C

HILLCO B HOGMALAT 0 HONOLUA B HOUSTON BLACK 0 I HUMESTON C/O

HILLEMANN C HOGRIS B HONOIolANU A HOVDE 0 1 HUIoIKER C

HILLERY C HOH B HCNONEGAH A HOVEN 0 I HUMIoIINGTON C

HILLET B/O HOHMANN C HONOULIULI B HOVENI/EEP C I HUIoIPHREYS B

HILLFIELD B HOKO C HONTAS B I HOVERT 0 I HUMPTULIPS B

HILLGATE 0 HOLBORN C HONTOON B/DI HOVEY C I HUlolSKEL C

HILLIARD B HOLBROOK B HONUAULU A I HOI/ARO A I HUN B

HILLIARD. C HOLCOlolB 0 HOOD B I HOWARDSVILLE A I HUNCHBACK 0

MODERATELY I/ELL HOLOAWAY 0 HOODLE B I HOI/CAN B I HUNDRAW 0

DRAINED HOLDEN B HOODOO 0 I HOI/CREE C I HUNEWILL B

HILLON C HOLDER B HOODSPORT C I HOWE C I HUNGRY C

NOTES: TI/O HYDROLOGIC SOIL GROUPS SUC~ AS B/C INOICATES THE DRAINED/UNDRAINED SITUATION.
MOOIFIERS SHOI/N. E-G •• BEOROCK SUBSTRATUM. REFER TO A SPECIFIC SOIL SERIES PHASE FOUNO IN SOIL MAP LEGEND.
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Exhibit A-I, continued: Hydrologic soil groups for United States soils

HUNNTON C ILOECARB 6 IPISH C I .JACAGUAS 6 .JEHEMY 0
HUNSINGER 6 ILOEFONSO B IPSON 6 I .JACANA a .JEKLEY C
HUNTERS B ILES C IPSWICH 0 I .JACEE C .JELLICO C •HUNTERSVILLE B ILIFF C IRA C 1 .JACINTO 6 .JEMEZ C
HU'lTi MER C ILl ILl 0 IPAAN E' I .JACK CREEK A .JENA 6
hUNTING C ILION 0 I~EOELL C/O .JACKET C .JENKINS C
HUNTINGTON 9 ILLABOT C IPELANO C .JACK LAND 0 .JENKINSON 0
HUNTMOUNT 6 ILLAHEE '" IRENE B .JACKMAN 6 .JENKS 6
HUNTPOCK 6 ILLER B IPl':TEBA B .JACKNIFE C .JENNESS 6
HUNTSBURG 0 I LL IT 0 0 I RIGUL 0 .JACKPORT 0 .JENNINGS C
HUNTSVILLE 6 ILTON C IRIM C .JACKPOT C .JENNY 0
HUPP B ILWACO 6 I RMULCO E .JACKS C .JENOR C
HUROS 6 IMA 6 IROCI( C .JACKSON E .JERAG 0 •HURLBUT C IMBLER B IRON BLOSSO"l C .JACI(TONE 0 .JERAULO 0
HURLEY 0 IMLAY 0 IRON MOUNTAIN 0 .JACOB 0 .JERICHO 0
HURRICANE C IMMIG C IRON RIVER B .JACOBSEN 0 .JEROME 0
HURRY 6ACK B IM"lIGRANT C IPONCO B .JACOBY C .JERRY C
HURRY6ACK 9 IMMOKALEE B/a I "ONDALE C .JACOT B .JERRYSLU C
HURST 0 IMMOKALEE. 0 IRONOYKE B .JACQUES C .JERU 6
HURWAL B DEPRESSIONAL IRONSPRI"IGS B .JACQUITH C .JERVAL 6
HUSE 0 IMOGENE 0 I RCrITON C .JACRA TZ a .JESBEL 0
HUSKA 0 IMONIL 6 I~C'QUOIS B/DI .JACWIN B .JESSE CAMP 6
HUSSA 0 I"lPACT A IRRAWADDY C 1 .JAOIS B .JESSIETOWN 6
HUSSA. CLAYEY C IMPERIAL 0 IRRIGON C 1 .JAFA B .JESSO C •SU6STRATUM INARA.JAN 0 IRSON 0 1 .JAGUEYES B .JESSUP C
HUSSA. MODERATELY C INARA.JAN. C IPVI"E 0 I .JAL B .JET COP 0

WET STRATIFIED IRVINGTO"l C 1 .JALMAR A .JE TSTER C
HUSSA. DRAINED 6 SUBSTRATUM I RWI 1'1 0 I .JAMES 0 .JETT 6
HUSSELL '" INAVALE A ISAAC C I .JAMES CANYON C .JEVETS C
HUSSMA'l 0 INCELL 0 I SABELLA B 1 .JAMES CANYON. 6 .JEWETT B
HUSUM l' INCHAU C ISA" A/ol DRAINED .JIGGS B
HUTCHINSON C INCHELIUM E I SAN TI A/ol .JAMESTON C/O .JIGSAW C
HUTCH LEY 0 INCY A ISEELL B 1 .JANISE C .JILSON 0 e·HUTSON B INOART C ISELLA B 1 .JANISE. OVER6LOWN. B .JIM C
HUTT 0 IND~X A IS"'1 PIS'll C 1 DRAINED .JIMBO B
HUTTON 0 INDIAHOMA " ISHPEMING A 1 .JANSEN 6 .JIMCREEK C
HUXLEY C INDIAN CREEK 0 ISIOOR 0 1 .JANUOE B .JIMEK C
HUYSINK 8 INO I AN,) C ISKNAT C 1 "'ANUDE. CLAY C .JIMENEZ C
HYALL C INDIANOLA A ISKNAT. CJOL 0 I SUBSTRATUM .JIMLAKE B
HYANNIS B INDiO 6 ISLAND E 1 .JARA6 0 .JIMMERSON C
HYAS 6 INDLETON B ISLES D 1 .JAR60E 0 .JIMSAGE 6
f'YATTVILLE C INDUS 0 ISLES. SLJUGH A/DI .JARDIN 0 .J1>4TOWN C
HYDABURG 0 INEZ 0 ISLOTE B 1 .JAREALES 0 .JIPPER 6
HYDE B/D INFERNAL 0 ISMAY B I .JAR ITA C .JIVAS B •HYDER 0 INGALLS B I SMC C I .JARMILLO B .JOACHEM 0
HYDRO C INGENIO B ISC'LOE A I .JAROLA C .JOB C
HYE B INGERSClLL B I SOlo' B 1 .JAROSO B .JOBOS C
HYLDC 0 INGRAM 0 ISTER C 1 .JARRE B .JD&PEAK 0
HYMAS 0 INKLER B IS TOKP OGA B/O .JARRON 0 .JOCAL B
HYPRAIRIE B INKOM 0 I TANO C .JARViS B .JOC ITY 6HYRUM B INKOM. ORA INEO C ITASCA B .JASCO 0 .JOCITY. LOAMY C
HYSHAM 0 INKOSR 0 ITAT B .JASON 0 SURFACE
HYSHOT 0 INI(S 0 ITCA 0 .JASPER 6 .JOCKO 6
HYTOP 0 INKSTER B ITHACA C .JAUCAS A .JODERO 6 •HYZEN 0 INLOW C ITMANN C JAUCAS. SALINE C .JOEL 6
lAO 6 INMACHUK 0 ITME A .JAURIGA 6 .JOEMRE 6
16ERIA 0 INMAN C ITSWOOT 6 .JAVA 6 .JOENEY 0
ICARIA 0 INMO A IU"A C .JAW60NE 0 .JOES 6
ICENE 0 INN INGER C IVA C .JAY C .JOEVAR B
ICESLEW 0 I"IPENDENCE B IVAN B .JAYAR C .JOHNS C
ICHBOO 0 INSAK 0 IVANELL C .JAY6EE 0 .JOHNSBURG 0
ICHETUCKNEE 0 INSIOERT C I VANHCE 0 .JAYEL 0 .JOHNSON B
ICICLE 6 INSKIP C IVER B .JAYEM fl .JOHNSTON 0
IDA 6 INSULA 0 IVERSEN C .JAYNES 0 .JOHNSTOWN B •IOA6EL B INTERIOR 6 IVES B .JEAGER C .JOHNSWOOO 6
10AHOME B INTON B IVES. WET 0 .JEAN A .JOHNTOM 0
10AMONT B INVERNESS 9 IVIE A .JEAN LAKE 6 .JOICE 0
IDEE C INVER SHIEL C IVINS C .JEANERETTE 0 .JOINEP B
IDLEWILD 0 INVILLE B IVYWILD C .JE6E 6 .JOI(ODOWSKI 0
IDLEWILD. DRAINED :: 10 B IXIAN C .JEBO B .JOLAN C
10MON B 10LEAU C IYERS 0 .JEOBURG C .JOLIET 0
IGOELL C 10NA B I ZAGORA C .JEOO C .JOLLY C
IGERT C IONIA [; lIAR 0 .JEODITO C .JON ALE 6
IGNACiO C 10SCO B IZEE C .JEOOITO. B .JONAS 9
IGO D 10SEPA 0 110 A SALINE-ALKALI .JONATHAN 6 •IGUALOAO 0 10TLA B IZOO 0 .JFDOO C/O .JONCA C eIHLEN 6 IPAGE A IZUSER B .JEFFERS 6/01 .JONOA 6
I.JAM 0 IPANO C .JAeu B .JEFFERSON 6 1 .JONES 6
ILACHETOMEL 0 IPAVA 6 .JABU. WE T C .JEFFREY B I .JONESVILLE B

NOTES: TWO HYDROLOGIC SOIL GROUPS SUCH AS B/C INDICATES THE DRAINED/UNDRAINED SITUATION.
MODIFIERS SHOWN. E.G •• 6EOROCK SUBSTPATUM. REFER TO A SPECIFIC SOIL SERIES PHASE FOUND IN SOIL MAP LEGEND.
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Exhibit A-I, continued: Hydrologic soil groups for United States soils

JONNIC C KAHANA B KAPLAN 0 KEEl 0 KER~IT A

JOPLIN C KAHANUI 0 KAPOt' B KEEKEE e KERNAN C

JOPPA B KAHLER B KAPOWSIN 0 KEEL C KERR B

JORAIBI B KAHLOTUS B KAPTURE B KEELOAR B KERRDA~ C

JORDAN 0 KAHOLA B KAPUHIKANI 0 KEELE B KERRFIELD 0

JORGE B KAHUA 0 KARAMIN A KEELER B KERRICK B

JORNAHAM B KAIDERS B KARANKAWA 0 KEELINE B KERRVILLE C

JORV B KAIKLI 0 KARBANA C KEENE C KERSHAII A

.lORY. STONY C KAILUA A KARCAL 0 KEENO C KERSICK 0

JOSBURG C KAIMU A KAROF. B KEESE 0 KERSTON A/D

JOSEPH C KAINALIU A KARHEEN 0 KEESEHA C KERT C

JOSEPHINE B KAIPOIOI B KARLAN C KEESIAN B KESSLER C

JOSHUA C KAIWIKI A KARL IN A KEETER C KESSON 0

JOSIE B KALAE B KA~LO 0 KEEllATIN C KESTERSON 0

JOSLIN B KALALOCH B KARLSBURG B KEG B KESWICK C

JOSSET C KALAMA C KARLSRUHE e KEGEL 0 KETCHLY B

JOURDANTON B KALAMAZOO B KARLSTAD A KEGEL. DRAINED C KETCHUM B

JOWEC 0 KALAPA B KARLUK 0 KEGONSA B KETONA 0

JOY B KALAUPAPA 0 KAR,..A P KEHAR D KETTENBACH C

JUAB B KALEETAN B KARNAK 0 KEHENA C KETTLE B

JUANA DIAZ B KALEETAN. TILL C KARNES 8 KEHOE 3 KETTLEBELLY B

JUBILEE 0 SUBSTRATUM KAROC B KEIGLEY !' KETTLEMAN C

JUBILEE. DRAINED B KALIFONSKY 0 KARPP 0 KEISER B KETTLEMAN. B

JUDA B KALIGA 8/01 KARRO B KEITH B GRAVELLY

JUDD C KALIGA. FLOODED 0 I KARS A KEITHVILLE C KETTNER 0

.lUDELL B KALIHI 0 I KARSHNER 0 KEKAHA e KEUTERVILLE B

JUDICE 0 KALISPELL B I KARTA C KEKAKE 0 KEVANTON C

JUDITH B KALKASKA A I KARUR B KEKAIIAKA B KEVIN C

JUDKINS C KALLIO C I KASEBERG 0 KELK C KEWACH C

JUDSON B KALMARV ILLE B/O KASHIII TNA e KELLER C KEWAUNEE C

JUDY C KALMIA B KASK I e KELLERBUTTE e KEWEENAII A

JUG B KALO C KASOTA C KELLY 0 KEYA B

JUGET 0 KALOKO 0 KASSLER A KELSEY B KEYES 0

JUG HANDLE B KALONA C KASSON C KELSO C KEYE5POINT 0

JUGSON C KALSIN 0 KATAMA B KELTNER B KEYNER 0

JULES B KALSTED B KATEMCY C KELTYS B KEYPORT C

JULESBURG B KAMACK B KATHER C KELVIN C KEYSTONE A

JULIN 0 KAMAKOA B KATO 8/01 KEMAH 0 KEZAN 0

JU>4BO B KAMAN 0 KATSEANES 0 I KEMAN B KEZAR C

JUMPCREEK C KA~AOA B KATULA C I KEMMERER C KIAKUS C

JUMPE B KAMAOLE B KATY 0 I KEMOO B KIAN C

JUMPER C KA"lATO C KATYPLAY B I KEMP C KIAIIAH B/O

JUMPMORE B KAMAY 0 KAUDER 0 I KEMPSVILLE e KIBBlE B

JUMPOFF C KAMELA C KAUFMAN 0 I KENAI C KIBESILLAH C

JUNALUSKA B KAMIE B KAUKAUNA C I KENANSVILLE A KICKAPOO B

JUNCAL C KAMPVILLE C KAUPO A I KENOAIA C KICKERVILLE B

JUNCOS 0 KAMRAR 8 KAUPPI B I KENDALL B KIOO 0

JUNCTION B KANACKEY 0 KAVETT 0 I KENDALLVILLE B KIDDER B

JUNEAU B KANAKA B KAVON e KENDRICK A KIDMAN B

.lUNG 0 KANAPAHA B/O KAllA IHAE C KENEfICK B KIEHL B

JUNGO B KANARANZI B KAWA IHAPAI P KENESAW B KIESEL C

JUNIPERBUTE A KANARRA 0 KAWBAWGAM C KEN MOOR B KIETZKE 0

JUNIPERO B KANASKAT B KAWICH A KENN B KIEV B

JUNIUS C KANAWHA fl KA .. KAllL] N C KENNAN B KIKI C

JUNKETT C KANDALY A KAYMINE C KENNEBEC B KIKONI B

JUNO A KANDIK B KAYO 8 KENNE~ 0 KILAGA C

JUNQUITOS C KANDOTA B KEAAU 0 KEN"IEWICK B KILARC 0

JUNTURA 0 KANE B KEAHUA B KENNEY A KILAUEA B

JUPITER B/D I KANEBREAK C KEALAKEKUA A KENNEY LAKE C KILBURN B

JURA 0 I KANEOHE B KEALIA D KENO 0 KILCHIS 0

JURVANNAH C I KANEPUU B KEANSBURG 0 KENOMA 0 KILDOR C

JUSTESEN C I KANER A KEAPL C KENOTRAIL C KILfOIL C

JUSTESEN. LOAMY B I KANG C KEARNS B KENRAY A KILGORE 0

SUBSTRATUM I KANGAS A KfARSARGr: p KENSAL B KILKENNY B

JUSTIN B KANIO 8 KEATING C KENSETT B KILLARNEY C

JUVA B KANIKSU 8 KEAUKAHA 0 KENSPUR B KILLBUCK C/O

JUVAN 0 KANIMA C KEAIIAKAPU B KENT 0 KILLDUFF B

KAALUALU A KANKAKEE 8 KEeLER e KENUSKY 0 KILLEY 0

KACHEMAK B KANLEE C KECH t' KENYON B KILLEY. MODERATELY C

KACHESS B KANONA 0 KECKC B KED B WET

KADE 0 KANOSH C KECKSROAD C KEOKUK B KILLINGTON 0

KADLETZ B KANTISHNA 0 KEDA B KEOMAH C KILLPACK C

KADOKA B KANUTCHAN 0 KEDDIE C KEOTA B I KILMANAGH C

KAENA 0 KANZA 0 KEORON C KEOWNS B/DI KILMER C

KAfING B KAPAA e KEE B KEPLER C I KILMERQUE C

KAGMAN C KAPAPALA B KEECHELUS C KERBER B I KILN 0

KAGMAN. VERY B KAPAPALA. BEDROCK C KEECHI C KERBY B I KILOA A

GRAVELLY SUBS TRATUI4 KEEFA B KERHAYOEN B I KILOHANA A

KAHALUU 0 KAPIN C KEEfERS C KERL B I KILOWAN C

NOTES: TWO HYDROLOGIC SOIL GROUPS SUCH AS B/C IND ICATES THE DRAINED/UNDRAINED SITUATION.
MODIfIERS SHOllN. E.G •• BEDROCK SUBSTRATUM. REFER TO A SPECIFIC SOIL SERIES PHASE FOUND IN SOIL MAP LEGEND.
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Exhibit A-I, continued: Hydrologic soil groups for United States soils

•

e.
KILWINNING
KIM
KO·'" SALINE
I<It04AMA
KIMBALL
KIMBERLINA
KIMBERLY
KIMBROUGH
KIMMERLING
KIMO
KIMPER
KINA
KI'<AN
KINC'"!ELOE
KINCO
KI'<DER
KIN.:>IG
KINDY
KINEsAVA
KINGDON
KINGFISHER
KINGHORN
KINGILE
KINGINGHAM
KINGMAN
KINGMONT
KINGS
KINGSBURY
KINGSDOWN
KINGSLAND
KINGSLEY
KINGsPOINT
KINGSTON
KINGSVILLE
KINGTAIN
KINKEAD
KINKEL
KINKEL. GRAVELLY
KINKORA
KPJMAN
KINNEAR
K I NNE Y
KINROSS
KINSMAN
KINSTON
KINTA
KINTON
I<INlEL
KIOMATlA
KIONA
KIOTE
KIPER
KIPLING
KIPPEN
KIPsON
KIRBV
KIRSYVILLE
KIRK
KIRKENDALL
KIRKHAM
KIRKLAND
KIRKSEY
KIRKVILLE
KIRLEV
KIRTLEY
KIRVIN
KIRVIN. GRADED
KIsATCHIE
KIsHONA
KIsHONA. ALKALI
KIs'lING
KIsRING. WET
KISSICK
KIsTIRN
KITCHELL
KITCHEN CREEK
KITI
KITsAP
KI TTERLL

o
s
C

B
o
B
B
o
o
C
<3
o
B
o
A

C
B
C
B
B
B
o
C

C

o
B
o
o
B 1
A/DI
6 I
B I
B 1
A/DI
B I
C I
C 1
B 1
D I
C 1
B 1
B 1
A/D I
C I
a/o
o
C
a
A
S
B
6
o
A

o
A
6

o
C
C
o
C
C
C
C
C
o
o
B
C
C
o
C
B
B
B
o
C
o

KITTITAS
KITTITAS. DRAINED
KITTREDGE
KITTsON
KIVA
KIWANIS
KIZHUYAK
K.lAR
KLA8EP
KLABER. ORAl NED
KLADNICK
KLAONICK. STONY
KLAMATH
KLANELNEECHENA
KLANEL,<EECHENA.

LACUSTRINE
S'JBs TRATUM

KLAPATCHE
KLAUS
KLAWAs I
KLAWASI.

LACUSTRINE
SUBSTRATUM

KLAWATTI
KLAWHOP
KLAYENT
KLE CKNER
KLE INBUsH
KLE.I
KLICKER
KLICKITAT
KLICK SON
KLINE. COl'BLY
KLINE. PROTECTED
KLINEsVILLE
KLINGE'?
KLI sKO'"
KLIsTAN
KLONOI,<E
KLONE
KLoaCHMAN
KLOOTCH
KLOOTCHIE
KLOTEN
KLUG
KLUM
KLUMP
KLUTI'IA
KNAPKE
KNAPPA
K",APPTON
KNEELAND
KNEP
KNICKERBCCKER
''''IEsLEY
PHFFIN
KNIGHT
KNIK
KNIKL I K
KNIPPA
KNOS HILL
KNOB TOP
KNOCO
KNOKE
KNOLLE
KN:Jss
KNOTT
K'ICWLEs
KNOX
KNULL
KNUTSEN
KOSAR
KOBEH
KOBEL
KOCH
KOCH. DRAINED
KODAK
KODAK. NONFLOOOEO
KODIAK

o
C
B
C
A

P
P
o
o
C
A
B
o
o
C

C

C
o
B

C
B
C
C

C

B
C
8
B
B
C
C/O
B
C

D
B
C

C

6
o
B
e
6
9
B
B
9
C
C
A
C

C
a/ol
B I
B 1
C I
B 1
C 1
o I
6/D
B
C
[l

B
B
B
6
C

B
o
C
C
a
C
B

KOORA
KOEHLER
KDELE
KOEPKE
KOERLING
KCETHER
KOFA
KOFA. SALINE
KCFFGO
KOGIsH
KOHALA
KCKAN
KOKEE
KCKERNOT
KDKO
KOKCKAH I
KOKOKArlI. STONY
KOKOMO
KOLAR
KOLBERG
KOLEKOLE
KOLIN
KoLL5
KOLLUTUK
KOLOA
KOLOB
KOLon. STONY
KOLOKOLO
KOLOto'OKI
KOMO
KONA
KONAWA
KO"'E RT
KONE!':T. DRAINED
KONIVER
KONNER. DRAINED
KoNoCT I
KONDeTI. STONY
KCNsIL
KCOL AU
KOONIC'"!
KOONTZ
KOOsHARE>t
KOOSKIA
KCOTENAI
KORIE
KOPPERL
KOPPES
KORC!-'EA
KORENT
KCRNto'AN
KOROPAGO
KORONIs
KORTTY
KOsC IUsKO
KOsETH
K C5fo': ('IS

KOSSE
KOsSUT'"!
KCSZ TA
KCTO
KOrz"AN
KOURY
KOVln:
KCYEN
KOYN IK
KOYUKUK
KPACKLE
KPAOE
KRAKON
KRAM
KRANsKI
KRANZBURG
J(RATKA
KPAUSE
KREA,..ER
KREBS
KPEM
KR(MUN

C

C
6
B
C
o
o
C
B
o
B
A
B
C
B
o
8
B/O
o
C
C

C
o
o
C

B
C

B
B
B
o
B
C
C

o
c
C

B
B
C
A

o
E'
C
E'
o
B

A

a
C'
B
C
E
a
B
B
o
8
B/O
8
o
B
C
o
a
o
B
a
E
o
o
B
8
8/01
B I
C I
f 1
A 1
B I

KRESsoN
KREYENHAGEN
KRIER
KRIEsT
KRON
KROTO
KRUBATE
KRUEGER
KRUM
KRUSE
KUBE
KUBLER
KUBLI
KUCERA
KUCK
KUOLAC
KUHL
KUKAIAU
KUKAIAU. BEDROCK

SUBSTRATUM
KULA
KULL IT
KULsHAN
KUMA
KUNATON
KUNAYOsH
KUNIA
KUNUWEIA
KUNZ
KUNZLER
KUPREAr-OF
KUPREANOF.

MODERATELY WET
KUREa
KURD
KURTH
KURTZ
KUsHNEAHIN
KUSKOKWIM
KUsLINA
KUTC!-'
KUTLER
KUY
KVICHAK
KWEO
KYBURZ
KYOAKA
KYOEsTEA
KYLE
KYLER
KZIN
LA BRIER
LA FARGE
LA FONDA
LA GRANDE
LA HOGUE
LA LANDE
LA PAL,..A
LA POSTA
LA PRAIRIE
LA ROSE
LABENZO
LABETTE
LABISH
LABKEY
LA80RCIT A
LABOU
LABOUNTY
LABRE
LABSHAFT
LABU
LA8UCK
LACAMAS
LACEROA
LACHAPELLA
LACITA
LACKAWANNA
LACKS
LACLEDE

C
B
o
B
o
B
B
B
o
8
B
C

o
B
C
o
o
A
C

B
B
C
f\
o
A
B
a
B
B
B
C

A

o
C
C
o
D
D
C
C
A

B
A
B
o
o
o
o
D
o
B
e
C
B
e
C
B
B
B
B
C
o
B
B
o
o
e
o
o
B
o
o
o
B
C
C
B

LACONNER
LACOOCHEE
LACOSTE
LACOTA
LACRESCENT
LACROL
LACY
LA DO
LAOELLE
LAOERLY
LADNER
LADOGA
LAORON
LADUE
LAOYCO"B
LADYSMITH
LAFE
LAFITTE
LAG
LAGITOS
LAGLOR IA
LAGNAF
LAGONOA
LAGRANGE
LAGROSS
LAGUNIT A
LAGUN ITA. WET
LAHAINA
LAHONTAN
LAHRITY
LAIDIG
LAIDLAW
LAIL
LAIRD
LAIRDSVILLE
LAJARA
LAJITAS
LAKE
LAKE. CLAYEY

SURF ACE
LAKE CHARLES
LAKE CREEK
LAKE JANEE
LAKEFIELD
LAKEHELEN
LAKEHURST
LAKELAND
LAKEMONT
LAKEPORT
LAKESHORE
LAKESIDE
LAKESCL
LAKETON
LAKEVIEW
LAKEWIN
LAKEWOOD
LAKI
LAKIN
LAKCA
LAKOMA
LAKRICGE
LALAAU
LALINOA
LALLIE
LALOS
LAM
LAMA
LAMANGA
LAMAR
LA\lARSH
LAMARTINE
LAMATH
LAMAWA
LAMBERT
LA"BETH
LAMBMAN
LAMBRING
LAME DEER
LA"'INGTON

C
o
C
B/D
B
o
o
B
B
C
o
B
B
B
o
o
o
o
B
C
B
B
C
o
A
A
C
B
o
C
C
C
C

B
o
o
o
A

C

o
C
B
B
C
A

A
o
B
o
B
B
C
C
B
A
B

A
B
o
C
A

B
o
B
o
C
C
B
C
C
o
B
B
B
o
8
B

o

•

•

•

e·
•

•

•

•e
NOTES: TWO HYDROLOGIC SOIL GROUPS SUCH AS B/C INDICATES THE ORAINEO/U~CRAINEC SITUATION.

MOOIFIF.RS SHOWN. E.G •• 9EOROC~ SUBSTRATUM. REFER TO A SPECIfIC SOIL SERIES PHASE FOUND IN SOIL MAP LEGEND.
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Exhibit A-I, continued: Hydrologic soil groups for United States soils

B

B
B
B
o
B
C
C
B
o
B
o
C
o
A
A
B
o
C
C
o
B
C
o
A
o
o
B
o
B
C
o
B
B
o
C

C
C
o
o
A

B
C

C
o
o
B
B
o
o
o
B
o
B
B
o
o
o
B/O
o
C

LAMKIN
LAMO
LAMOILLE
LAMONOI
LAMON I
LAMONT
LAMONTA
LAMOOSE
LAMOTTE
LAMOURE
LAMPASAS
LAMPHIER
LAMPSHIRE
LAMSON
LANARK
LANCASTER
LANCE
LAND
LAND. DRAINED
LANDAVASO
LAND CO
LANDER
LANDES
LANDLOW
LAND"'AN
LANDSEND
LANE
LANESBORO
LANEXA
LANEY
LANG
LANGFORD
LANGHEI
LANGLADE
LANGLOIS
LANGO LA
LAN GRELL
LANGSPRING
LANGSTON
LANGTRY
LANIER
LANIGER
LANIGER. GRAYELLY
LANKBUSH
LANKIN
LANK TREE
LANOAK
LANONA
LANSDALE
LANSDOWNE
LANSING
LANTERN
LANTIS
LANTON
LANTON. LOW

PREC I P IT ATl ON
LANTONIA
LANTRY
LANTZ
LANVER
LANYON
LAP
LAPAR ITA
LAP DUN
LAPED
LAPEER
LAPHAM
LAPINE
LAPLATTA
LAPoN
LAPORTE
LAPOSA
LAPWA I
LARAND
LARCH MOUNT
LARDELL
LAREDO
LARES
LARGO

B
C
B
B
C
B
o
o
B
C
o
B
o
B/D
B
B
B
C
B

B
C
C
B
C
a
C
C
C
o
B

C
C
B
B
o
B
B
a
B
o
A
B
C
B
C
C
B
11
B
C
9
B
B
o
C

B
B
o
C
C/O
o
C
B
o
B
A
A
C
o
o
C
B
B
B
C
B
C

B

LAR lA T
LARIM
LARIMER
LAR IoSCAMP
LARK I N
LAPKSON
LARMINE
LAROQUE
LAROSE
LARRUP IN
LARRY
LARRY. ORA INEO
LARSON
LARTON
LARUE
LAPUSH
LARVIE
LAS
LAS ANIMAS
LAS FLORES
LAS LUCAS
LAS POSAS
LAS VEGAS
LASA
LASALLE
LASAUSES
LASCO
LASIL
LASKA
LASSEL
LASSEN
LASS ITER
LASTANCE
LATAH
LATAH. HIGH

RAINFALL. DRAINED
LATAH. ORA INEO
LATAHCO
LATAHCO. WET
LATANIER
LATCH
LATENE
LATES
LATEX
LATHAM
LATHER
LATHROP
LATIGO
LATINA
LAT IUM
LAToM
LATON I A
LATOUCHE
LATOUR
LATOURELL
LATTAS
LATTY
LAUDERDALE
LAUDERHILL
LAUFER
LAUGENOUR. LOAMY

SUBSTRATU'"
LAUGENOUR. SILTY

SUBSTRATUM
LAUGENOUR. DRAINED B
LAUGHLIN C
LAU"'AIA B
LAUREL 0
LAUREL WOOD B
LAUREN B
LAURENTZEN B
LAVA CREEK B
LAVALLEE B
LAVATE B
LAVEAGA C
LAVEEN B
LAVENTANA B
LAVERKIN C
LAV IC B

L AV I NA
LAVON
LAWA I
LAWEN
LAWET
LAWET.

SALINE-ALKALI
LAWLER
LAWNDALE
LAWN WOOD
LAWNWOOO.

DEPRESS 10N,AL
LAliRENCE
LAWRENCEVILLE
LAWSHE
LAWSON
L AWT HER
LAWTON
LHYER
LAX
LAXAL
LAX TON
LAYCOCK
LAYOINT
LAYT['N
LAYVIEW
LAZAN
LAZEAR
LE BAR
LE SUEUR
LEA
LEADER
LEADORE
LEADPOINT
LEADVALE
LEADVILLE
LEAF
LEAFRIVER
LEAFU
LEAGUEVILLE
LEAKSVILLE
LEAL
LEALANDIC
LEANNA
LEANTD
LEAPS
LEATHA~'

LEATHERMAN
LEAVENWORTH
LEAVERS
LEAV ITT
LEAV ITTV ILLE
LEBAM
LEBANON
LEBEAU
LEBEC
LEBO
LEBSACK
LECK KILL
LECRAG
LEDFORD
LEDGEFoRK
LEDMOUNT
LEOOW
LED"'U
LEOUB
LED" ITH
LEE
LEEBENCH
LEEDS
LEEFIELD
LFEKO
LEEKO. WARM
LEELANAU
LEEMONT
LEEPER
LEERAY
LEESBURG
LEESVILLE

o 1
C I
e 1
B I
B/ol
B 1

1
B 1
B 1
B/O
o

C

C

o
c
o
C
e
C
B
C
B
C
A
o
o
o
B
B
C

B
B
C
C
B
o I
A/ol
C I
B/D
o
B
o
o
o
C

C
o
C
B
B
B
B
C
o
B
e
C
B
o
B
A
o
B
[)

B
B/D
o
o
C
C
C
B
A
[)

o
o
B
B

LEETONIA
LEEVAN
LEFOR
LEGALL
LEGAULT
LEGGETT
LEGLER
LEGORE
LEHEW
LEHIGH
LEHMANS
LEHR
LEICESTER
LEIOL
LEIGHCAN
LEILEHUA
LEISY
LELA
LELAND
LE"'AH
LEMBOS
LE"'CO
LEMERT
LEMETA
LEMING
LEMITAR
LE"'"
LEMOLO
LE",oNO
LEMONEX
LE"'OORE
LEMPIRA
LEN
LENA
LENA. FLOODED
LENAPAH
LENA WEE
LENAWEE. PONDED
LENBERG
LENNEP
LENOIR
LENZ
LENZ. STONY
LENZ. VERY STONY
LENZBURG
LED
LEOLA
LEON
LEONARD
LEONARDO
LEONARDTOWN
LEONI
LEGUIEU
LERDAL
LERDO
LEROY
LERROW
LESHARA
LESHO
LESLIE
LESON
LESPATE
LESTER
LESWILL
LETA
LETCHER
LETHA
LETHENT
LETNEY
LEToN
LETORT
LETRI
LETT I A
LEVASY
LEVEL TON
LEVELTON. DRAINED
LEVERETT
LEV IATHAN
LEVY

C
C

B
B
o
C
B
e
C
C
D
B
C
C
B
B
El
o
o
A
C

C
o
o
C

o
B
o
B/D 1
C 1
C I
B 1
C I
A/DI
o I
o 1
B/DI
o 1
C 1
C 1
o 1
B 1
C I
C 1
B 1
• 1
B I
B/D
o
B
o
B
o
C
C
B
C
B

C

o
o
C,
B
B
C
o
C

o
A
o
B
B/DI
B 1
C I
o I
C I
C 1
B I
o I

LEW
LEW BEACH
LEI/DLAC
LEWIS
LEWISBERRY
LEWISBUPG
LEWISTON
LEWISVILLE
LEWKALB
LEX
LEXINGTON
LEX TON
LEYBA
LEYDEN
L1BBINGS
LIElEG
LIBERAL
L1E'ORY
LIBRARY
LIBUSE
L1CHA
LICK
L1CKDALE
LICKING
LICKSKILLET
L1DAN
LIDDELL
LIDDIEVILLE
L10V
LIEBERMAN
LIEN
LIESNOI
LIGGET
LIGHTNING
LIGNU,",
LIGON
LIGURTA
L1HEN
LIHUE
LIKES
LILAH
L1LBERT
LILBOURN
L1LLlNGS
LILLINGTON
LILLYLANDS
LILTEN
LILY
LIM
LIMA
LIMBER
L1MEK ILN
L1"'ER ICK
LI"'EPIDGE
L1MKING
L1"'ON
LI"'ON. WET
L1,",ONES
L1MPlA
LINCO
LINCOLN
L1NDAAS
LINDALE
LI NOELL
LINDEN
LINDER
LINDLEY
L1NDR ITH
LINDSIDE
LINDSTROM
LINDY
LINE
LINEVILLE
LINGANORE
LINHART
LININGER
LINKER
LINKUP
L1NKVILLE

B
C
o
o
B
C

C
B
C
B
B
B
B
C
['

B
o
A

o
C
B
B
o
C
o
C

B/D
B'
fl
a
o
o
B
D
C
o
B
A

B
A

A
B
B
B
B
C
C
B
C
B
B
o
C
o
B
C
o
B

C
B
A
C/C
C
C
B
B
C

B
C

B
C
B
C
B
A
C

B
o
B

NOTES: TWO HYDROLOGIC SOIL eROUPS SUCH AS B/C INDICATES THE DRAINED/UNDRAINED SITUATION.
MODIFIERS SHOWN. E.G•• BEDROCK SUBSTRATUM. REFER TO A SPECIFIC SOIL SERIES PHASE FOUND IN SOIL MAP LEGEND.
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•

••Exhibit A-I, continued: Hydrologic soil groups for United States soils

L1NLI THGO B I LOOI B lOPEZ D I LOZANO B LYLES B/O
LINNE C 1 LODICO 0 LOPWASH B 1 lOZIER 0 LYMAN C/O
LINNE T C I lODO 0 lORACK B I lUALUAlEI 0 lYMANSON C •LINNEUS B I LOFFTUS C lORAOALE C 1 LUANA B lY"'E C
LINO B I lCFTON D lOkAIN c/ol LUAP C LYNCH 0
L1NOYER B I lOGAN 0 l ORA~' e lUBBOCK B LYNCHBURG C
LINROSE C I lOGOElL B lORAY A lUBQECHT C lYNOEN B
L1NSLAW 0 1 LOGGEI'<T B LOROSTOlfl:N C lUCAS 0 lYNN HAVEN B/O
LINT E' I LOGHOUSF. B lOREAUVILLE C LUCE C lYNN60W 0
LINTON A I lOGRHIG 0 lOREllA C LUCEDALE 6 LYNNDYL A
llNYElOT 6 1 LOGY B LOPENA C lUCERNE E' lYNNE 6/0
LINVillE '3 1 LOHlER C lOREII:ZO I> LUCERO B LYNNVillE C
L1NWELL C 1 lOHMILlER C lePETTO B LUCIEN C lYNNWOOD A
LINWOOD A/O 1 LOHNES A l~PING C lUC ILE. MODERATELY C lYNX 6 •LIPAN 0 I lOHS"AN C lOR"AN 0 liET LYNXCREEI( 6
llPKE D I lOIRE F lORTA e lUCILE. DRAINED B LYONMAN B

LIPPINCOTT B/D LOKEN C LOS AlA"'JS C LUCKENBACH C LYONS 0
LIPPI TT C LOI(ERN C lOS BANOS C LUCKIAMUTE 0 LYONSYILLE B
LIRIOS 8 LOKERN. 0 lOS GATOS C LUCKY C LYRA 0
LISAOE B S·LINiO-ALKALI. lOS GUINEOS C LUCKY STAR e LYRE 6
llSAM D WET lOS OSOS C LUCKYRICH P LYSTAIR B
LiSBON B lOKERN. () Le·s R06lES 6 LUCY A lYTELL e
LISCO C SALINE-ALKALI lOS lANOS C LUD 0 LYVILlE 6

L1SCO"'B 9 LOI(OSEE B/D lOSAIIOTVILLE C LUDDEN D LYX B •L1SI( B lOlAI( 0 LOSEE 6 lUDINGTON 6 MABANK 0
LISMAS D LOlALITA e lCST6ASIN C LUDLOW C MABEL C
LISMDRE B lOlEKAA 6 LOSTCPEEI( B LUEDERS C MABEN C
LITCHFIELD A LOLE TA C l(,ST HIE f lUFK IN 0 "ABI 0
llTHGOW C Lot. I TE D lOSH'OI ~IT 0 LUGERT E' MABRAY 0
LITIMBER B LOLO e Lcs T.SP~ I N~ B LUGOFF B MACAR B
LITLE 0 LOlON e lOST VALLEY C lUHON B MACAREENO 0
llTQO 0 LOlOPE AI( A lOSTliEllS B LUKE C MACE B
lITTLE HDRN C LOMA C lOSTWEllS. WET C lUKIN C MACEDONIA B ••LI TTlE POLE 0 LO"'AK I B LC'THAIQ C LULA B MACFARLANE B
liTTLE liOOO B lOMAlTA 0 lCTT C lULING 0 MACHETE C
LITTlEAXE B LOMART '" lOTUS C lULUOE C I MACHIAS B
LI TTlEBEAR '3 LOMAX B lCTUSPOHn C lU"BEE 6/01 MACHUElO D
LI TTlEJOH~J C lOMETA C lOU B LUMBERLY B 1 MACK f'

l ITTLENAN C lOM ILL D lOUOEPBACK C LuM"'ER B I MACK. LOAMY C
lITTLETON B lO"IIH 6 lOUO~'" C lU"'''' I 0 I SUBSTRATUM
LI TTSAN C LD"'ITAS D lOUe-ONVllLE C LUM,.,I. DRAINED C I MACKEN 0
llTZ C lDMOI NE C LOUELLA B LUMMUS C I I'ACKERR ICHER A
LIV D l'lMDNO 6 lOUGHBORO C LUNA C I MACKEY C
L1V""OllK B LONOAISI 6 lOUIE C LUNOBR 0 I "ACKSIIUI1G B •LIVERMORE 6 LO'iDO C lOUIECREEK e LlJNOS C I MACMEAl B
llVl A r> lONDONDERRY C/D lOUIN C lUNOY 0 1 "'ACOM6 B
LIVINGSTON 0 lONE C lOUISt, 6 lUN ING A 1 MACO"BER C
llVONA !l LONE ROCK e lOUISE'UP'; B LUNT C 1 "ACON 6
Ll ZE B lONEBEAP 0 lOuP [. Ll:PE 6 1 MADAllN 0
llZZANT B lONEL Y C lGUPlOUP 6 lUPINTO B I MADAWASKA 6
lLANOS C lONEPI"oIE 5 lOURO£ 5 C lUPINTO. SALINE C 1 foIADOEN C
lOARC B LaNEQIOGE C lOUSOOT C LUPOYOMA 6 1 MADDOCK A
LOBDEll '3 lO"olESTAR fj LOUVIERS D lUPP 11'10 0 1 MADELIA 6/D
L09ElVIllE C lONETREE A leVE J'lY C lUPTON A/ol MADELINE D •lOBE"G C lONE WOOD 6 l('VElACE e lUPTON. PONDED 0 I !4ADERA 0
lOBERT B lDNGC"EEK 0 LC VELANO C LURA c/ol !4AOGE B

LOB ITOS C LONGFORD C Lf:VELAND. 0 LURAY C/O MADILL 6
LOBO " lONGJI'" 0 ELEVAT ION>6500 LURNICK 0 MADISON B

LOBURN 0 lON<;lOI S B lOVEll [) lUSETTI 6 MADONNA C
lOCANE 0 LONG .. A,?E [) leVELOCK C lUSK C !4ADRAK C
LOCEY C lONGMONT C lOVELOCK. C LUTA 6 MADRAS C
lOCHLOOSA C lO'lGRIE 6 SAL INE-AlKALI LUlAK 6 MADRID 6
LOCHSA 6 LONGVAl 6 lOVE lOCI( • OQAINcO C lUTE 0 MAORCNE C
lOCKE B LONGVIEW C lOVEliElL £! lL'TH C MAOUREZ 6
lOCKER6Y C LON IGAN F lOVlIt:E C lUTHER 6 MAES 6 •LOCKER6Y. C066lY 0 lONIGAN. C069lY C lOWEll C LUT IE B MAGALLON B
lOCKHART R SUBSTRATUM lCliE"CREEI( A LUTON 0 MAGDALENA 0
lOCK"D'lT B LONIIIBIiI B LOWISB!S 6 LUTllUilOH Il MAG616 6
LOCK TON 6 lorlNA B LOliRY E' lUVERNE C MAGGIN C
lOCKWOOD 6 lCNOKE 6 lOWS 6/01 lUXOR 0 MAGHlllS 6
LOCKWOOD. WET C lONTI 0 lOWVilLE 6 1 l UZENA 0 MAGIC 0
lOCO C lOOK INGGlASS C LOX C I lYBROOK 0 foIAGINNIS 0
LOCODA 0 lOOKOUT C lOXLEY A/ol LYOA 0 !4AGNA 0
LOCUST C LOOMER [) lOYAL B I lYOICK 6 MAGNET C
LOOALlEY 0 lOo"IS D lOYll TON 0 I lYERLY 0 !4AGNOR C •lODAR 0 LOONY C lOYSVillE 0 I LYFORD C !4AGNUS C

lOOF. B LOPER C lOZA [) 1 lYKENS C MAGOTHA D •NOTES: TWO HYDROLOGIC SOil GROUPS SUCH AS 6/C INDICATES THE DRAINED/UNDRAINED SITUATION.
MODIFIERS SHO~N. E.G •• BEDROCK SUBSTRATUM. REFEQ T~ A SPECIFIC SOil SERIES PHASE FOUND IN SOil MAP LEGEND.
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Exhibit A-I, continued: Hydrologic soil groups for United States soils

MAGOTSU 0 I MANAWA C MARGO 8 MARYSTOWN C 1 MAY 8

MAGUAYO C I MANBURN 0 MARl A 6 MAS ADA C 1 MAY OAY 0

MAHALA 0 I MANCELONA A MARIANA C MASARDIS A 1 MAYACU'A C

MAHALASVILLE 8/01 MANCHESTER A MARIAS 0 IIASARYK A I MAY8ELL A

MAHAN C I MANDAN B MARIAVILLE 0 MASCAMP 0 1 MAYBERRY 0

MAHANA B I MANDARIN C MARl CAO B MASCARENAS C 1 MAY9ESO 0

MAHASKA B I MANOERFIELO B MARICOPA B MASCHETAH B 1 MAYBIO 0

MAHOGAN C 1 MANDEVILLE B IURIETTA C MASCOTTE B/ol MAYDOL 8

MAHONING 0 I MANOY C MARILLA C MASCOTTE. 0 I MAYEr> B/O

MAHOOSUC A 1 MANET 6 MARIMEL C DEPRESSIONAL I MAYES 0

MAHTOMEDI A 1 MANFRED 0 MARIMEL. DRAINEO B MASET B 1 I'AYFIELO B

'4AHTOWA C/O I MANGUM 0 MARl NA B MASHA'4 0 1 MAYFLOWER C

MAHUKONA 8 I MANHATTAN A MARINE C MASHEL B 1 MAYGER C

MAlA 8 I MANHEIM C MARION 0 MASHULAVILLE B/OI MAYHEW 0

MAIDEN C .. ANI C MARl PO B MASKELL 8 I MAYME AD B

MAILE A MANIKAN B MARIPOSA C MASOl': B I MAYMEN 0

MAINSTAY 0 MANILA C MARISCAL 0 MASONFORT 0 1 MAYNARD LAKE A

lolA ITLAND 8 MANISTEE A MARISSA C MASONTOWN 0 1 MAYO B

MA.JAOA B MANIT A C MARKES 0 I'ASSACK C I MAYODAN B

lot A.J UB A C MANITOWISH e MARKESAN 8 MASSACK. ORAINED 8 I IotAYOWORTH C

MAKAALAE B MANLEY B MARK ET 0 MASSAOONA 0 1 MAYQUEEN B

MAKAH B MANLIUS C IIARKEY A/DI MASSANETTA 6 I MAYSDORF B

MAKALAPA 0 I'ANN B/ol MARKHAM C I MASSANUTTEN B 1 I'AYSPPINGS B

MAKAPILI B MANNING B 1 fo'ARK LAKE 0 1 I'ASSEACH B I MAYTAG 0

MAKAWAO B MANOGUE. 0 I MARKLAND C I MASSENA C I I'AYTOWN C

MAKAWELI B MANOR B I MARKLEPASS 0 1 MASSIE 0 I MAYVILLE B

MAKENA B MANSELO B I MARK TO"" C 1 MASTERSON B I MAYWOOD B

MAKI C MANSFIELD 0 1 I'ARLA 0 I MATA C I MAZARN C

MAKIK I B MANSIC B 1 MARLAKE 0 1 MATAGORDA 0 I MAZASKA C/O

MAKLAK A MANSKER B 1 IotARLPORO 8 1 MATAI!OROS C I MAZDALE 8

MAKOTI B MANSONIA B I MARLEAN B I MATANUSKA B I MAZOURKA C

MAL C MANTACHIE C I MARLETTE B 1 MATANZAS 6 MAZUMA B

MALA B MANTECA C I MA~LOW C I MATAPEAKE 8 MC CORT B

MALABAR B/D MANTEO C/O MARLTON C 1 MATAWAN C MCAFEE C

I'ALABAR. 0 MANTER B MARMARTH B 1 MATCHER A MCALLEN B

DEPRESSIONAL "ANTON B Jl'!ARMARTH. COOL C 1 MATFIELD C MCALLISTER C

MALABAR. 0 MANU C MARNA C/O MAT GO 0 MCALPIN C

FREQUENTLY MANVEL B MAROSA B MATHENY B I'CBEE C

FLOODED MANVEL. SALINE C MAPOTZ C MATHERS B MCBETH 0

MALABON C MANZANAR C MARPA C MATHERTON B MCBETH. SALINE C

MAL ACHY B MANZANITA C MARPLEEN 0 MATHESON B fIIICBETH. DRAINED C

MALAGA B MANZANITA. E MARQUETTE A MATHIAS B MCBIGGAM C

MALAGA. STONY A GRAVELLY MARQUEZ C MATHIS C MCBRIDE B

MALAM A A MANZANO B MARR E MATHISTON C MCCAFFERY A

MALARGO B MANZANOLA C MAPR 10TT E MATHON B MCCAIN C

MALAYA 0 MAPLE MOUNTAIN B MARROWBONE C MATLACHA C MCCALEE B

MALBIS B MAPLECREST B MARSDEN B MATNEFLAT B MCCALL B

MALCOLM B MAPLEHILL C MARSEILLES B MATOY C MCCALLY 0

MALDEN A MAPLETON C 1 MARS ELL B MATTAMUSKEET 0 MCCAMMON C

MALEZA B MAPLETON. STONY C/O MARSHALL B MATTAN 0 MCCANN 9

MALHEUR C MARACK C MARSHAN B/ol MATT APEX C MCCAREY C

MALIBU 0 MARAGUEZ B MARSHBROOK 0 I MATTAPONI C MCCARRAN B

MALIN C MARANA B MARSHDALE 0 I MATUNUCK 0 MCCARTHY B

MALJAMAR B MARATHON B IIARSHOALE. DRAINED C 1 MAU C MCCASH B

MALLORY C MARBLE A MARSHFIELD E/D .. AUBILA C MCCLAVE C

MALH C MARBLECREEK B MARSING B IlAUDE P MCCLEARY 0

MALHESA 0 MARBLEMOUNT B MART B MAUDLIN B MCCLELLAN B

MALO B MARBLEMOUNT. C folART EL 0 MAUGHAN C MCCLOUD C

MALOTERRE 0 CHANNERY I'ARTELLA C MAUKEY C "CCLURE C

MALOTT B MARCADO 0 MARTIN C MAUMEE A/DI MCCOIN 0

MALOY B MARCELINAS 0 MART IN Pf.',IA 0 MAUNABO 0 1 MCCOLL 0

MALPAIS B MARCELLON C MART INECK 0 MAUPIN C I MCCOLLUM R

MALSTROM B MARCE TT A B .. ART INEZ 0 MAUREPAS O· 1 MCCONNEL B

MALVERN C MARCIAL 0 MART INI B MAURERTOWN 0 1 MCCONNEL. FLOODED A

MAMALA 0 MARCLAY [) MARTINSBURG E MAURICE B I MCCOOK B

MAHOU C MARCOLA C MARTINSDALE B MAURY B 1 MCCORNICK C

MANAHAA C MARCONI C MARTINSON C MAUVAIS C 1 MCCORT B

MANAHAWKIN 0 MARCOTT C MARTINSVILLE B MAVCO C I MCCOY C

MANANA C MARCOU B MARTINTON C MAVEPICK C I MCCREE B

MANAR 0 0 MARCUM C 1 MARTIS 6 MAVIF 1"/0 I MCCRORY 0

MANARD. GRAVELLY C MARCUS B/ol MARTISCO 6/01 MAWAE A I MCCROSKET B

SUBSTRATUM MARCUSE 0 1 MARTY B I MAWER B 1 MCCULLOUGH B

MANASSA C MARCY 0 I MARUMSCO C I MAX B 1 MCCULLY C

MANASSAS B MARDIN C I MARVAN 0 I MAXCREEK B/ol MCCUMBER B

MANASTASH C MARENGO C/O I MARVELL B 1 MAXEY C 1 MCCUNE 0

MANATEE B/O 1 MARESUA B I MARV IN C I MAXFIELD B/DI MCCURDY C

MANATEE. 0 I MARGA TE B/DI MARVYN B I MAXTON B 1 I;CCUTCHEN 0

DEPRESSIONAL I MARGERUM B 1 MARY C I MAXVILLE B I MCDADE C

MANATEE. FLOODED 0 1 MARGIE C I IURYSLAND B/DI MAXWELL 0 I MCDANIEL B

NOTES: TWO HYDROLOGIC SGIL GROUPS SUCH AS B/C I NO ICATES THE DRAINED/UNDRAINED SITUATION.
MODIFIERS SHOWN. E.G •• BEDROCK SUBSTRATU". REFER TO A SPECIFIC SOIL SERIES PHASE FOUND IN SOIL MAP LEGEND.
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Exhibit A-I, continued: Hydrologic soil groups for United States soils

MCDERMOTT F3 I MECKLENFlURG C IlEROEN 0 I MIKIM. WET C I MINNEoSA B

MCDOLE B 1 MECOSTA A MfREe'ITH B I SUBSTRATUM 1 MINNEQUA C
MCDONALD C I MEOA E MERE TA C 1 MIKKALo C I MINNETONKA 0

MCDDNALDSVILLE C/O MEDANo 0 ~ERGEL B I MILACA C I MINNETONKA. SILTY C/O •MCDUFF C MEDARY C MHIID!AN B I MILAN B 1 SUBSTRATUM
MCELMO C MEOBURN e MERINO r 1 "'ILElURY C I MliIINEWAUKAN A/O

MCELROY B ""EDca 0 MERKEL B I MILBY B I MINNIECE 0

MCEWEt-: B MEDFORD B MERLIN 0 I MILCAN C I MINNIEPEAK A

MCFADDEN B "'EOFRA C MERMENTAU C I MILDRED C I MINNIEPEAK. B

MCFAIN C MEDICINE B MEPM I LL B/O "'ILES !l 1 OVERBLOWN.

MCF"RLANO B MEDLEY B MEI'NA B MILFORD B/O GRAVELLY
MCFAUL C MEDLIN 0 MfRoS A MILHAM B MINNIEPEAK. B

MCGAFFEY B MEDOMAK 0 MERRICK e MILITARY B OVERBLOWN
MCGARR C MEDORA E MERRILL C MILL HOLLOW B MINNIEVILLE C •MCGARVEY C MEDWAY B MEPRILLAN C MILLADORE C MINi'll MAUD C
MCGAR Y C MEEGERNOT l' ".ERR IMAC A MILLARD B MINNITH C

MCGEHEE C "'EEGERo E MERR I TT C MILLBORO 0 Mlt-:NYE B
MCGilVERY D "'EEHAN EI "'ERR ITT. CLAYEY B MillBROOK B MINOA C
MCGINNIS C P.~EEKS B SUBSTRATUM. MlllBURNE B MINOCQUA 6/0

MCG INT.Y B MEETEETSE ['> DRA INEO MillER 0 MINTER 0

~CGIRK C MEGAL05 0 MERR ITT. DRHNEO e MllLERlAKE B MINTO C
MCGIRK. lOW 0 MEGGETT 0 MERSHON C MILLERlUX 0 MINU 0

PRECIPITATION MEGONOT C MEPTO~ B MilLERTON 0 MINVAlE B

MCGOWAN B "'EGUIN B "'ERTZ C "'llLERVlllE A/OI MINVEND 0 •MCGR.ATH B ~'EHlHORN C MEFWIN A/O MillETT B I MINWELlS C
MCGREW B MEIKLE D MESA B MillGROVE B/OI MloN D

MCGUFFEY 0 MeiSS D MeSABA C MillHEIM C 1 MIPPON C
MCGU IRE B MEKINOCK 0 MESCAL C MlllHI 0 1 MIRABAL C
MCHENRY U ~'ElAKwA C MESCALERO C MILlHOPPER A 1 MIRACLE C
MCllwAINE B MELAt-:O C MeSE I 0 MILLICH 0 I MIRAGE C
MCINTOSH 5 MELBOUQNE B MESPUN A MILLICOMA C I MIRAMAR B
MCINTYRE B MELBY B MeSSER C "ILLIGAN C 1 MIRANO 0

MCIVEY C ~'elO C MET B MILLING 0 I MIRANDA 0 e·MCKAMIE 0 MELDER 6 METAMOKA B MILLINGTON 6/01 MIRES A

MCKAY C MELGA D METCALF 0 MILLIS C I MIRES. STONY 6

MCKEE 0 MELHOMES 0 METEA 6 MILlPAW C I MIRKWOOO 0

MCKEE TH B MELI TA A METH C MILlPOT B I MIRROR C
MCKELVIe A ~·.ELLENTHIN D MET! GOSHE B MilLRACE B 1 MIRROR LAKE A
MCKENNA 0 MELLOR 0 MnOL IUS B MILLROCK A I MISAO B
MCKENNA. DRAINED C ~IELLOR • STRATIFH'C C '~ETRE" D MILLSAP 0 I MISENHEIMER C

MCKENZIE 0 SUBSTRATlJM METZ !l MllLSDALE B/O MISHAK 0

MCK INLEY B MELLOTT B MeXICO 0 ~'lllSHOLM 0 MISHAK, DRAINED C
MCKINNEY C MELOCHE 0 MFXISPRING 0 MILlSITE B MISSION 0

MCKNIGHT B MELOLANO C "nSTRE B MILLVILLE B "ISSISQUOI A

MClA I "I C "ElROSE C Mhe-ON 0 MillwOOD 0 MISSLER 6 •MCLAURIN B MELTON 0 MIAMI B MilNER 6 MISSOULA 0

MCLEOD B MELVILLE B MIAMIAN C MllOK B MITCH 6

MCLOUGHLIN B MELVIN 0 MICANOPY C MilPITAS C MITCH. RARELY C

"CMEEN C "EMAlOoSE C "ICCO 1'/01 "llREN C FLOODED

"CMILlE B ""EMPHIS e MICHELSON B I MilTON C MITCHEll B
MCMULLIN 0 MENAHGA A "ICHIGAMME C I fHLVAR C MITIWANGA C

MCMUROIE C MEN.\RO B " ICKEY 0 I MIMBRES P MITKOF 0

MCMURRAY 0 MENASHA ['> MICROY C MIMOSA C MITKOF, MODERATELY C
MC~URRAY, DRAINED C MENBO C MIDI. S C MINA B WET

MCNARY 0 MENCEBOURE C "lOCO A MINALOOSA B MITRE C •MCNEAL Po MENDElTNA 0 ~\lDDlE C MiI'UM B MITRING C

MCNUll C MENDEL TNA. B MIDDLEBURY B "'INAT B MITTfN B

MCNULTY B LACUSTRINE MIDDlEMAKCH B MINATARE 0 MIVIDA B

MCPAUl 8 SUBSTRATUM MIDDLETOWN 8 MINCHEY 8 MIZEl 0

MCPHIE 8 "'ENDENHAll 0 MIDDlEWOO') 0 MINCHU"'INA 0 MflAB B

MCQUARRIE 0 "'ENOl B "'IDELIGHT B MINCO B MOAG 0

MCQUEEN C ,..ENDOCINo 8 "'IOESSA 8 ",INDEGO C MOt-NO 0

MCRAE B MENDON I' MICFORK E MINDEN B MOAPA C

MCRAVEN C MENOU TA B MIDLAND D MINE B MOAUlA A

MCTAGGART B "'ENEFEE 0 MIDMONT C MINEOLA A MOBATE 0 •MCVEGAS 0 ME"IFIW 8 MIDNIGHT D MINER 0 MOBEETIE B
MCVICKERS C "'ENI.O 0 MIDO A MINERAL C MOBERG B

MEAD 0 MEND C "'IDRAW D MINERAL MOUNTAIN C "'OBl B

MEADIN A "'ENOKEN C MIDVALE C MINERSVillE 8 MOBRIDGE B
MEADlAND C MENOMINEE A MIDWAY D MINES INGER C ,"DCA 0

MEADOWBRQOK 8/0 I MENTO C MIERHlll C MINETA C MOCAREY 0

MEADOWCREEK C I MENTOR B MIfRUF B MINGO C ",oCHO B

MEADOWlAKE C I MENZEL £, "'IESEN C MINGUS 0 ,,"OCKLER B
ME ADO WV I llE. B 1 MEOUoN C MIFFLIN B ,,"INIOOKA C MOC,,"ONT B
MEANS C I MER ROUGE B MIGE~N 8 MINKLER D MOCTllEME C •MEARES 0 I ,"ERCEO 0 MIGUEL 0 MINlITH 0 ,,"OOA 0

MECAN B I MfRCEDES 0 MIKE 0 MI~NEHA C MODALE C eMECHANICSBURG C 1 "'ERCER C MIKESEll C MINNEISKA E' ,,"ODENA B

,,"ECKESVILlE C I fo'ERCEY C MIKIM B MINNEOPA B MC'DESTC' C

NOTES: TWO HYDROLOGIC SOil GROUPS SUCH AS E/C INDICATES T~E DRAINED/UNDRAINED SITUATION.
MODIFIERS SHOWN. E.G •• BEDROCK SUBSTRA1UM. REFER fa A SPECIFIC SOil SERIES PHASE FOUND IN SOil MAP lEGEND.
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Exhibit A-I, continued: Hydrologic soil groups for United States soils

MOOJESKA
MOOKIN
MODOC
MOOYON
MOE
MOEN
MOENKOPIE
MOEPITZ
MOFFAT
MOGG
MOGl IA
MOGOllON
MOGOTE
MOHAll
MOHAVE
MOHAWK
MOHOCKEN
MOiESE
MOiNES
MOINGONA
MOJO
MOKELUMNE
MOKENA
MOK !AK
MOK INS
MOKO
MOKUlEIA
MOLAllA
MOLANO
MOlAS
MOlCAl
MOLENA
MOLION
MOlllCY
MOllMAN
MOllVlllE
MOllY
MOlOKAI
MOLSON
MOLYNEUX
MOMOll
MONA
MONACAN
MONACHE
MONAD
MONAONOCK
MONAHANS
MONAROA
MONASTERIO
MONAVillE
MONBUTTE
MONCHA
MONOAMIN
MONOEY
MONDOVI
MONEE
MONGAUP
MONICO
MONIOA
MONIERCO
MONITEAU
MONITOR
MONJE AU
MONOCLINE
MONOGRAM
MONONA
MONONGAHELA
MONROE
MONROEVillE
MONSE
MONSERATE
MONSERATE. THIN

SURFACE
MONSON
MONTAGUE
MONTAl TO
MONTARA
MONTAUK
MONTBORNE

B
C
C
C
B
C
o
B
B
o
C
B
C
B
B
B
C
B

C

B
C
o
C
B
o
o
B
B
B
o
B
A
o
C
B
o
B
B
B
B
B
B
C
B
B
B
B
o
C
B
C
B
C
C
B
o
C
C
C
o
C/O
C
o
C
B
B
C
B
C/D
B
C
o

C/OI
D 1
C 1
o I
C 1
C I

MONTCALM
MONTE
MONTE CRISTO
,"ONTECITO
MONTE GRANDE
MONTEll
MONTEllO
,,"ONTEOCHA
MONTEOlA
MONTEROSA
MONTESA
,"ONTEVAllO
,"ONTEZ
MONTGOMERY
,"ONTICEllO
MONTIETH
MONTllO
,"ONTMORENCI
"'ONTNEVA
MONTOSO
,"ON TOUR
MONTOYA
,"ONTPEllIER
,"ONTROSS
MONTVALE
"'ONTVEROE
,"ONTWEl
MONTWEl. ALKALI
MONUE
,"ONVERO
MOODY
MOOHOO
MOOlACK
MOO"'lIGHT
MOONSHINE
MOONSTONE
'"CONVillE
MOOREVillE
MOOSE RIVER
MOOSEO
MOOSElAKE
MOOSHAUNEE
MOOSllAUKE
MOPANA
MOPANG
MOQUAH
MORA
MORADO
MORALES
MORAN
,"ORANCH
MORAPOS
MORO
,"OREAU
MOREHEAD
MOREHOUSE
MORELAND
MORENO
MORET
MOREY
MORFITT
MORGAlA
MORGANFIELD
MORIARTY
"'ORICAl
MORLEY
MORllNG
MOR,"ON MESA
MOROCCO
MORONI
MOROP
MORPH
MORRill
MORRIS
MORRISON
MORRISTOWN
MORROw
MORSE
MORSET

A
B
D
B
o
o
C
o
o
o
C
o
B
D
B
B
C

B
C

B
o
o
C
C
o
B/O
C I
B
B
A

B
b
A
B
o
C

I'>
C
o
C
A/O
C
C
o
B
B
C
C
o
e
B
C
C

o
C
o
D
C
o
o
B
C

B
o
C

C
D
o
B
o
C I
B/ol
B I
C I
B 1
C 1
C 1
o I
B I

MORTENSON
MORTENSON. COBBlY
MORTON
MORVAl
MOSBY
MOSCA
MOSCOW
MOSel
MOSES
MOSES. BOUlOERY
MOSHANNON
MOSHEIM
,"OSHeR
MOSHERVillE
MOSHUP
",OSIOA
MOS I NEE
MOSlANOER
MOSMAN
"'OSO
MOSQUET
MOSROC
MOSS YROCK
MOSWEll
"OTA
,"OTEN
MOTLEY
MOTOOUA
MOTT
MOTTlANO
MOTTO
MOTTSVlllE
MOULTON
MOULTRIE
MOUND
MOUNOHAV~N

MOl'NOPRA IR IE
MOU"'OPRAIRIE.

PONDED
"OUNOVlllE

.MOUNT HOME
MOUNT LUCAS
MOUNT ADAMS
MOUNTAINBOY
MOUNTAINBURG
MOUNTAINEER
MOUNTAINVIEW
MOUNTAINVilLE
"OUNTMEO
"'OUNT"EO.

MODERATELY WET
"OUNTVIEW
MOUZON
MOVilLE
MOWATA
"OWEBA
,"OWER
MOwlCH
"OXEE
"OYERS
MOYERSON
MOVINA
MT. AIRY
Io<T. CARROll
MT. HOOD
,,"T. OLIVE
,..T. VERNON
MlJCARA
MUCK ALEE
MUD SPRINGS
MUDCO
MUOlAVIA
MUDRAY
MUES
MUFF
MUG
MUGGINS
MUGHOUSE
MUGHUT

C
D
B
B

C
B
C
C
B

C
B
o
D
C
C
B
B
o
D

B
o
o
B
o
e
C
B
o
B
B
D
A
C
D
C
A
B/O
o

A
B
C
B
o
C·
C

C
B
o
C

B
D
C

D
B
C
o
o
C
D
o
A
B
B
C
C
C

D
C

C
B
o
C
C

o
C
C

C

MUIR
MUIRKIRK
,,"UKILTEO
,,"UKllTEO. ORAINEO
MUlAT
MULDOON
,,"UlOROW
MUlETT
MUlGON
MULHALL
MULHOllAND
MUlHOP
MULKEY
MUlliCA
MULllG
M.Ull INS
MUll YON
MUlSHOE
MUlSTAY
~'UlT

Io<UlTEY
MUlTNOMAH
MUlTORPOR
MUNOAL
,..UNOELEIN
MUNDEN
MUNDOS
MUNOT
MUNI
MUN IS ING
MUNJOR
,..UNK
MUNNEll
MUNSET
'"UN SON
MUNUSCONG
'"URAD
MURANCH
MURDO
MURDOCK
,"UREN
MURNEN
MUROC
MURPHY
MURRIETA
MURRILL
MURTIP
MURVlllE
MUSCA TINE
MUSE
MUSEllA
"USICK
MUSIN!A
MUSKEGO
MUSKEGO. MARSHY
MUSKEGO. CLAY lOAM

SUBSTRATUM
MUSKEllUNGE
,..USKINGUM
MUSKOGEE
'-!USOF ARE
MUSOUIZ
MUSSEL
MUSSELSHELL
MUSSERHlll
MUSSEY
MUSTANG
MUTNAlA
MUZZlER
~'YAKKA

"YAKKA.
DEPRESSIONAL

MYAKKA. TIDAL
MYATT
"YERS
MYERSVILLE
MYFORD
MYlREA
MYOMA

B
!'
D
C
o
B
D

o
B
B
B
o
C
C

B
o
o
C
C
C
B
B
A
C
B
!'
B
C
D
6
B
C
B
o
o
6/0
B
C
B
C
B
B
o
C
o
B
B
A/ol
e I
C I
B I
B I
B 1
A/O
o
o

o
C
C
C
C

B
B
C

B/O
A/ol
B I
o I
B/ol
o I

I
o I
D I
o I
B I
o I
C 1
A I

MYOMA. WET
MYRA
MYRICK
MYRTLE
MYSTEN
MYSTIC
NAALEHU
NAALEHU. BEOPOCK

SUBSTRATUM
NABESNA
NACHES
NACHUSA
NACIMIENTO
NACllNA
NACOGDOCHES
NAOA
NADEAU
NAOINA
NAORA
NAEGEllN
NAFF
NAG ITSY
NAGLE
NAGROM
NAHA
NAHATCHE
NAHMA
NAHON
NAHRUB
NAHUNTA
NAIWA
NAKAI
NAKARNA
NAKINA
NAKNEK
NAKOCHNA
NAlAKI
NALDO
NAll
NAMBE
NA.MElA
NAMEOKI
NAMON
NA,,"UR
NANAMKIN
NANCY
NANIAK
NANKIN
NANNY
NANNY TON
NANSEMONO
NANSENE
NANSEPSEP
NANSUS
NANTAHAlA
NANTUCKET
NANUM
NAPA
NAPIER
NAPlENE
NAPOLEON
NAPPANEE
NAP TOWNE
NARANJ ITO
NARANJO
"'ARCISSE
NARCOOSSEE
NARD
NAREL
NARGAR
NARK
NARlON
"'ARNETT
NARON
NARRAGANSETT
NARRAGUINNEP
NARROWS
NARTA
NARU

B
C
C

B
A

C
B
C

D
e
B
C
o
B
o
B
o
o
o
B
C
B
C

C
C
8/0
o
o
C

B
B
B
1'>/0
o
o
C

B
o
8
C
o
B
o
A

B
o
C
B

B
C
B
C
o
8
C
B
o
B
B
A/D
C
B
C
C

C
C
B
B
B
C
o
B
B
B
o
o
o
C

NOTES: TWO HYDROLOGIC SOil GROUPS SUCH AS B/C INDICATES THE ORAINED/UNDRAINEO SITUATION.
MODIFIERS SHOWN. E.G •• BEDROCK SUBSTRATUM. REFER TO A SPECIFIC SOil SERIES PHASE FOUND IN SOil MAP lEGEND.
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Exhibit A-I, continued: Hydrologic soil groups for United States soils

NASER i3 NEHALEM. FLOODED C NE_ALBIN. MUCK 0 NIKAL B NOONAN 0
NASH B NEHAR B SlI8STRATU.. NIKEY B NOPAH C
NASHMEAO B NEHAR. STONY C NE_ALBIN. PONDED 0 NIKFUL 0 NORA B
NASHOBA C NEIBER C NEWALLA 0 NIKISHKA B NORAO B •NASHVILLE B N'OICE B NE~A"JNA C NIKLASON B NORBERT 0
NASHWAUK C NEIL TON A NEWARK C NIKOLAI 0 NORBORNE B
NASKEAG C NEISSENBERG C NE~ARK. PONDED 0 NILA"O C NORCAN C
NASON C NEI( IA C NEWARK. PJNOEO. 0 NILER 0 NORD B
NASON. GRAVELLY B NEKKEN 5 COOL NILRAP B NORDBY B
NASS 0 ~IEKOMA 6 NEWAUKUM 8 NIMBRO e NORDEN B
!,JASSAU C NELOORE 0 NEWAYGO B NIMERICK C NORDIC B
NASSET fl NELLA B NEWBELL B NI"lMO 0 NOROICOL B
NATAGA A NELL I S B NEWBEPG B NIMROD C NORONESS B
NATAL 0 NELMAN C NEWBI:RG. IiET C NIMS C NORFOLK B •NATANK C NELSCOTT C NEWBEPN C NIMUE B NORFORK 0
NATCHEZ B NELSE B NElOBERRY C NINCH B NORGE B
NATCHITOCHES 0 NELSON C "EWeON B NINEKAR 0 NORGO 0
NATHALE C NE'4A~J I B N'OWCO 0 NINEMILE 0 NORKA B
NATHROP C NEMAH 0 NEWCOMB A NINEPIPE B NOPKOOL B
NATHROP. NONSTONY B NEMAH. DRAINED C NE"'OAL~ I; NI"lEVEH B NORLAND B
NATH~OP. COBBLY B NEMICO 0 NEWELL B NINIGRET B NORMA 0
NATI C NEMOTE A NEWELLTON 0 NIOBELL C NORMA. DRAINED C
NATIONAL B NEMOURS C NEWF IELOS B NIOTA 0 NORMANGEE 0
NATKIM 6 NENANA e NEWF LAT 0 NIOTAZE C NORMANIA B •NATO"AS B NENNO C NEWFOPK 0 NIPE B NOROB C
NATROY 0 NEOLA 0 NEWFOUND C NIPINTUCK 0 NORREST C
NATUP ITA B NEOTOMA B NEWGLARUS B NIPPT B NORRIS 0
NAUKA 1I 0 "IEPALTO A tiEl/HAN A NIPSUM C NORRISTON A
NAUMeURG C NEPESTA B NEWHOUSE B NIRA B NORTE C
"IAUVOO B NEPHI C NEWKIPK 0 NIRAC C NORTEZ C
NAVACA 0 NEPONSET C NEWLANOS B NIRE C NORTH POWDER C
NAVAJO 0 NEPPEL B NEWLANOS. III ARM C NISENE B NORTHBORO C
NAVAN 0 NEPTUNE A NEWL IN B NISHNA c/ol NORTHCASTLE e e·NAVASAN A NERESON B NElONAN C NISHNA. PONDED 0 I NOPTHCOTE C/O
NAVIOAO a NESBI TT B NEWNATA C NISHO"l 0 I NORTHDALE C
NAV INA a NESOA E NEWPASS C NISQUALLY A I NOIHHFIELO 0
NAVO 0 NESHAMINY B NEWPORT C NISULA e I NORTf'MORE C
NAWNEY 0 NESHOBA C NEWRY 8 NITCHL Y B NORTHRUP C
NAWT 0 NESIKA B NEWSK AH B NITTAW 0 NORTHSTAR C
NAX ING B NESIUS A NEWSON A/OI NIU B NORTHWATER B
NAYE C NESICAHI B NEW!'ROCK B I ~lIUL II C NORTHWOOD B/O
NAYPEO B NESKolilN C NEWSTEAD C I NIWANA B NORTON C
NAYRIB 0 NESO 0 NEWTON A/O NIWOT C NORTONVILLE C
NAZ B NESPELE'4 C NEWT(:NIA B NIX 0 NORWELL C
NAZATON B NESS 0 NEWTOWN C NIXA C NORWICH 0 •NEABSCO C NESSEL B NEWULM B NIXON B NORWOOD I!
NEI!AGo C NESTER C NEWVIENNA B "IXONTON B NOSRAC B
NEBEKER C "ESTORIA C/O NEWVILLE 0 NIZINA A NOTAL 0
NEBGEN D NESTUCCA 0 NEYGAT 0 NOARK B "IOTCHER B
NEB ISH B NET C NEZ PERCE C NOBE 0 NOli 0
NEBONA 0 NETARTS B NGAROMAU B NOBLE B NOT NED B
NECANICUM B NETCONG B NGAROOK B NOBLETON C NOTSPIER 0
NECESSITY C NETO e NGAT PANG C NOBOCO e NOTTAWA B
NECHE C NEToMA B NCEOEBUS A NOB SCOT A NOTTER B
NECONOA C NETRAC A NGERSUUL C NoeUCK C NOTUS C •NECTAR C NETTLES [) N(,EPIJNGOR 0 NOCKE'N C NOTUS. DRAINED B
NEOA C NETTLETON C NIAGARA C NODAWAY B NouaUE 0
NEDERLAND B NEUBERT B NIAPAOA B NODEN B NOVACAN 0
NEEDLE 0 "EUNS C NIART E NOOI"E B NOV ARK B
NEEDLE PEAK C NEURALIA C NIB·BS B NOELKE 0 NOVARY 0
NEEDLE PEAK. LOAMY B "EURAL IA. SANDY B NIBLEY C NOGAL C NOVATO 0

SUBSTRATUM SUBSTRATUM NIBS!:N 0 NOHILI 0 NOVINA e
NEEDLE PEAK. 'J NEUSKE B NIC_NOP D NOKASIPPI B/O NOWATA B

OCCASIONALLY NEVAOANILE C NICHOLFLAT D NOKAY C NOWEN B/O
FLOODED NEVAOOR e NICHOLl A C NOKHU C NoWOY B •NEEOLETON B NEVA"C C NICHOLS EO NOLAM B NoYER B

NEEOLEYE C NEVAT B NICHCLSON C NOLICHUCKY B NOYES C/O
NEEDMORE C NEVEE e NICHCLVILLE c NOLIN B NOYO C
NEELE Y B NeVERSINK 0 NICKEL B !VOLo 0 NOYSON C
NEEN C "'EvILLE B NICKIN e I'CL TEN C NUAHS 6

NEE"!. WET 0 NEVILLE. WE T C NICKSVILL<; C ~ O"ARA C NUBY 0
NEEN. O~AINEO B NEVIN B NiCODEMUS B NOME 0 NUSY. DRAINED C
NEE""'AH C NEVINE B NICODEMUS. FLOODED C NOMIE B NUBY. PROTECTED C
NEER B NEVKA C NICOLAS A NONDALTON B NUC C
NEESES C NEVOYER D NICOLLET B NONOPAHU 0 NUCKOLLS B •NEESOPAH B NEVTAH C NIDO C NONPAREIL 0 NUCLA B
NEFF C NEVU C NIELSEN 0 NOOK C NUECES C eNEGLEY B NEW CAMBRIA C NIGHTHAWK e NOOKACHAMPS 0 NUEVA B
NEHALEM a "EWALBIN 8/01 NIHILL B NOOKSACK C NUFF C

NOTES: TwO HYDROLOGIC OIL GROUPS SUCH AS B/C INDICATES T~E OPAINEC/UNORAINEO SITUATION.
MODIFIERS SHOWN. E.G •• BEDROCK SUBSTRATUM. REFER TO ~ SPECIFIC SOIL SERIES PHASE FOUND IN SOIL MAP LEGEND.
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Exhibit A-I, continued: Hydrologic soil groups for United States soils

NUGENT A OCONAlUFTEE B OLD CAMP 0 I OpENlAKE 0 OSAKIS B

NUKRUM 0 OCONEE C OLDENBURG e I OpEaUON C OSBORN C

NUlEY B OCONTO B OLDHAM c/ol OPHIR C OSeORN. MODERATELY 0

NUllIGAM !l OCOSTA 0 OlOS 0 I OpH:IKAO 0 wET

NUMA B OCaUEOC A OlOSFERRY C I OpLlN C OSCAR 0

NUNDA C OCaUEOC. B OlOSloIAR B/ol 01'1'10 0 OSCURA C

NUNEMAKER 0 MODERATELY WET OLDSMAR. 0 I 01'1'10. STONY C OSGOOD C

NUNICA C OCRAIG 0 DEPRESSIONAL I OQUAGA C OSHA B

NUNN C OCTAGON B OlElO B I OaUIN C OSHAWA 0

NUNN. MODERATELY B OCTAY IA B OlENO 0 I ORA C OSHKOSH C

WET ODAS D OLEN TANGY A/ol ORACLE D OSHO"lE D

NUNNSTON C ODEll B OlEQU~ B I ORAGRAN 0 OSHTEMO B

NUpART 0 OOEM A OlETE C I ORAIO C OSIER A/O

NUppER 0 OOENSON 0 OlEX e I ORAN B OSIlO C

NURKEY B OOERMOTT C OlF 0 I ORANGE 0 OSKA C

NUSS 0 OOERMOTT. STONY B OLGA C I ORANGEBURG B OSMUND B

NUTALL 0 ODESSA D OLI B I ORANGEVALE B OSO c
NUTIVOLI A ODIN C OLIAGA C I ORCAP C OSOBB 0

NUTLEY C DONE D DUCAL B I ORCAS D OSOll D

NUTRAS C ODD B OLIN B I ORCHARD B OSORIOGE 0

NUTRIOSO B ODONNEll C OLINDA B I ORCKY B OSOTf 0

NUVAlOE B OElOP B OLIPHANT B I ORO B OSSIAN B/O

NUYOBE C OEST B OlIVENHAI"I D I ORONA 0 OSSIPEE 0

NUlA B OESTERLE C OlIVI!'R C I ORDNANCE C OST B

NYE B OFFENBACHER C OlJE TO A I ORDwAY 0 OSTLER C

NY..IACK C OFU B OLlEI 0 I OREANA B OSTRANDER B

NYMORE A OGARTY C OllIERIVAS 0 I OREANNA B OSWALD 0

NYSERVA B OGEECHEE B/ol OLMITO D I ORE ..lAS [' OTANYA B

NYSSA C OGEMAW C/ol OLMITZ B I ORELI A 0 OTEEN C

NYSSATON B OGILVIE B/ol o LI'O 5 C I OREllA 0 OTERO B

NYSWONGER 0 OGLALA B 1 OlMS TED B/O ORENDA B OTHEllO C/O

O'BRIEN B OGLE B I OlNES B ORENEVA C OTISCO A

O'NEIll B OGLESBY 0 I OLNEY e ORFORD B OTISVIllE A

OAHE B OGRAl B I OlOAVA B ORHOOO 0 OTLEY B

OAK GLEN B OHACO C I OlOKUI C ORICTO B OTOMO 0

OAK GROVE B OHANA C OlOMOUNT C OPIOIA [) OTOOLE C

OAKAllA B OHIA A OlOMPAll 0 ORIF A OTTER B/O

OAKBORO C OHOP C OLOT C ORIGO B OTTERHOlT B

OAKDALE B OHSCOW B OlOTANIA B ORINOCO C I OTTERSON A

OAKOEN 0 OIOEM A OLpE C ORIO B/O OTTMAR B

OAKES B OJATA 0 OLSON 0 ORION C OTTOKEE A

OAKHIll B OJIBWAY C OLTON C ORIlA B OTTOSEN B

OAKHURS T 0 0..11 TO C OlUS TEE B/O ORIZABA C OTTUMWA 0

OAKLAND C OJIlOS B OlYIC B ORIZABA. DRAINED B OTIIAY 0

OAK lET C OKANOGAN B OLYMPIC B ORlA B OTWEll C

OAKlIMETER C OKATON 0 OtlAOI B ORLAND B OTWIN C

OAKVILLE A OKAW 0 Ol'AK C ORLANDO A OUACHITA C

OAKWOOD B OKAY B OMEGA A ORllE C OUARO 0

OANApUKA B OKEE B Ol'ENA B ORMAS e OUlA 0

OASIS B OKEECHOBEE B/OI 01'10 e ORMISTON C OUplCO C

OATlANOS B OKEElANTA B/ol OMNI 0 ORMSBY C OURAY B

OATMAN B OKEElANTA. 0 I 01'1'0 C ORNBAUN f\ OUSLEY C

OATUU 0 DEPRESSIONAL I Ol'STOTT C ORO FINO B OUTERKIRK B

OBAN C OKEElANTA. TIDAL 0 I Ol'UlGA C ORO GRANDE 0 OUTLET C

OBANION C OKEELANTA. FLOODED 0 I DNA E/O OROGN~N 0 OUTLOOK 0

OBARO !l OKEETEE 0 I ONAMIA B ORONOCO B OUTLOOK. DRAINED C

OBEN C OKEMAH C I ONAQUI 0 OROSE C OVAll C

OBISPO 0 OKIOTA 0 I ONARGA B OROVADA e OVAN 0

OBRAST 0 OKlAREO B I ONASON [) ORpARK C OVANDO A

OBRAY 0 OKlARK B I ONAWA 0 ORpHA A OVERGAARD C

OBSCURITY B OKlAWAHA B/OI ONAWAY e ORpHANT 0 OVERLAND C

OBSERVATION C OKO [) I ONOAWA B ORR B OVEPlY C

OBURN 0 OKO. STONY C I ONECO B ORR. GRAVEllY C OVERTON 0

OCALA C OKOBOJI B/O ONEil C SUBSTRATUM CVIATT B

OCAMBEE C OKOBO..lI. PONDED 0 ONEONTA B ORRUB 0 OVID C

OCANA B OKOLONA 0 ONITA C ORRVillE C OVINA B

occoau N B o REEK 0 NilE B o SA A OWANKA C

OCCUM B OKRIST B ONKEYO 0 ORSET B OwEGO 0

OCEANET 0 OKTAHA B ONOTA B ORSINO A OWEN CREEK C

OCEANO A OKTIBBEHA 0 ONSLOW B ORTEGA A OWENS 0

OCHEYEDAN B OlA C ONTARIO B ORTElLO B OWENTOWN B

OCHLOCKONEE B OLAA A ONTEORA C ORTING 0 OWHI B

OCHO 0 OlAC 0 ONTKO 0 ORTIZ C OWINZA 0

OCHOCO C OLANCHA e ONTONAGON 0 ORTON B OWl CAN B

OCHOPEE B/O OLAND B ONYX B ORWASH A , OWOSSO B

OCiE C OLANTA B OOKALA A ORwET A/OI OWSEl B

OCIllA C OlASHES B OOSEN A ORWIG B I OWYHEE B

OCKlEY B OLATHE 0 OPAL [) ORWOOD B I OXBOW C

OCOEE BID OLBUT D OPELIKA D OSAGE D I OX COREL 0

NOTES: TWO HYDROLOGIC SOil GROUPS SUCH AS B/C INDICATES THE DRAINED/UNDRAINED SITUATION.
MODIFIERS SHOWN. E.G •• BEDROCK SUBSTRATUM. REFER TO A SPECIFIC SOIL SERIES PHASE FOUND IN SOil MAP lEGEND.
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Exhibit A-l, continued: Hydrologic soil groups for United States soils

•

e.

NOTES: TWO HYDROLOGIC SOIL GROUPS SUCH AS B/C INOICATES THE DRAINED/UNDRAINED SITUATION.
MODIFIERS SHOWN. E.G •• 6EOROCK SUflSTRATUfol. REFER TO A SPECIFIC SOIL SERIES PHASE FOUND IN SOIL MAP lEGEND.

OXENDINE
OXERINE
OX~ORO

OXHEAO
OXLEY
OXWAll
OYHUT
OYlEN
OZA"4IS
OZA"
OZAUKEE
OZETTE
eZIAS
PAAIKI
PAAlOA
PAAUHAU
PA6l0
PACHAPPA
PACHECO
PACHEC~. DRAINED
PACIFICO
PACK
PACKARD
PACKER
PACKHAM
PACKTRAIl
PACKWOO['
PACO
PACOLET
PACTOlA
PACTOlUS
PADDOCK
PAD"N
PADIllA
PADINA
PADRES
PAORONES
PADUCAH
PADUS
PAESl
PAGAR I
PAGE6ROOK
PAGINA
PAGODA
PAGOSA
PAGUATE
PAHAKA
PAHOKEE
PAHRANAGAT
PAHRANAGAT. VERY

POORLY DRAINED
PAHRANGE
PAHREAH
PAHROC
PAHRUMP
PAHSIMEPOI
PAIA
PAICE
PAllO
PAINESVIllE
PAINT
PAISLEY
PAIT
PAJARA
PAJAR ITO
PAJUElA
PAKA
PAKAlA
PAKINI
PAlACIOUS
PALAFOX
PAlANUSH
PAlAPAlAI
PALATINE
PALAU
PALAZZO
PAl600NE
PAL INOR
PALISADE

D
C

D
B

C
o
C

C
D
D
C
C
o
B
6
A

D
6
C
6
C
C
i3
B
8
C
o
C
8
B
A I
C/D
C
C
6
6
6
6

6
e
o
C

C

C
C
B
6/0
C
o

C
C

o
C
6
6
o
6
C
o
o
6
C

6
6
6

"6
o
C
C
6
6
6
C
B
C
6

PALIX
PAllS
PALM 6EACM
PALMA
PALMAR
PAlMAREJO
PALMER CANYON
PALMERDALE
PALMETTO
PALMETTO.

DEPRESSIONAL
PAll'ICH
PALMS. OVERWASH
PALMS, MAAT>150
PALMS. "4A.AT<50
PALl'S. PONDED
PALMS. SANDY

SU6STRATUM
PALMS. GRA.VEllY

SU6STRATUM
PALMYRA
PALO
PAlODU'W
PAlOMARIN
PAlOl"'AS
PAlOM rrm
PAlON
PAlOPINTO
PALOS VERDES
PALOUSE
J'AlSGROVE
PAlUX Y
PAM ISDN
PA'otLI co
PAMOA
PAMSDEl
PAML'NKE'Y
PANA
PANAEWA
PANAK
PANAMA
PANAMINT
PANASOFFKEE
PANCHERI
PANDO
PANDOAH
PA'IOOQA
PANDURA
PANE
PANG60RN
PANGUITCH
PANHANDLE
PANHIll
PA"IN
PANIOGUE
PANIOGUE. WET
PA"IITCHEN
PANKY
PA"MOD
PANOCHE
PANOCHE.

SALI NE-AlKALI.
WET

PANOLA
PANOR
P,uJORAMA
PANOZA
PANSEY
PANTANO
PANTEGO
PANTERA
PANTHER
PANTON
PAOLA
PAOLI
PAPAA
PAPAC
PAPAGUA
PAPA I

E-
C

A
EO

D
C
e
6
B/D
o

6
A/D
A/ol
A/OI
o 1
A/OI

I
A/O

EO

o
6
B
9
o
EO

o
o
B
EO

6
6

o
B
C

B
B
o
6
6
6
c/o 1
B 1
e 1
C 1
6/0
o
B
o
B
B
6

6
6
C
B
C

C

6
C

[,

B
B

B
o
o
6/01
6 1
o I
D 1
A 1
E I
o I
C I
C 1
A 1

PAPAlOTE
PAPINEAU
PAPOOSE
PAPA
PARACHUTE
PARADISE
PARADOX
PAPA NAT
PARANAT. DRAINED.

SALINE
PARA SOL
PAPCElAS
PARCHIN
PARCH IN. COOL
PARD ALOE
PAROt:E
PARDEEVIllE
PAREHAT
PARENT
PARlATO
PARlETTE
PAR I SA
PARISIAN
PARKAllEY
PARK AY
PARKDALE
PARKE
PARKER
PAPKFIElD
PARKHIll
PAPKINSON
PARI(S
PARKVIEW
PARKVIllE
PAPKWQOD
PARL EYS
PARl IN
PARlG
PAPI'ElE
PAP"'ElDW
PARMENTE~

PARMlFEO
PARNELL
PARQUAT
PARR
PARRAN
PARRISH
PARR IT A
PARSHALL
PARSIPPA"Y
PARSONS
PARTLOW
PA~ TOV
PARTPI
PARTRIDGE
PASAGSHAI(
PASCO
PASCO. ORA INEO
PASO SECO
PASQUETT I
PAsaUE TT I.

folOOERATELY WET
PAsaUETTI. DRAINED
PAsaUOTANK
PASS CA"YON
PASSAR
PASS CREEK
PASTERN
PASTIK
PASTGRIUS
PASTU'lA
PATAHA
PATCI-IN
PATE
PATELZICK
PATENT
PATHEAO
PATILLAS
PATILO

C

C

o
6
6
C
B
C
B

B
o
o
C
EJ
o
B
C

8/01
u I
C I
C 1
o 1
e 1
B 1
B 1
6 1
e I
C I
6/01
B I
e I
6 I
C 1
B/Ol
fI I
c 1
6 1
C I
C I
e I
C 1
c/ol
B I
6 1
o 1
c I
o I
B I
C/O
o
o
o
C
A

D
o
C

EJ
D
C

C
6/0
o
C

C
o
C
e
o
c
o
C

o
C

C

e
e

PATIO
PATIT CREEK
PATNA
PATOS
PATOUTVIllE
PATRICIA
PATRICK
PATROlE
PATTANI
PATTEE
PATTEN6URG
PATTER
PATTEPSON
PATTON
PAUL
PAULDING
PAUL INA
PAULSON
PAUlVIllE
PAUMAlU
PAUNSAUGUNT
PAUSANT
PAUWELA
PAVAIAI
PAVANT
PAVER
PAVIllION
PAVO
PAVOHROO
PAWCATUCK
PAWHUSKA
PAWLING
PAWNEE
PAXICO
PAXTON
PAXVILLE
PAYETTE
PAYMASTER
PAYNE
PAYNE CREEK
PAYSON
PEACHAM
PEACHLAND
PEARL
PEARL HAR60R
PEARSOll
PEASLEY
PEASPEAR
PEAVINE
PEAWICK
PEB6lEPOINT
PECATONICA
PECKHAM
PECKISH
PECOS
PECTURE
PEOCAT
PEOEE
PEOERNALES
PEOIGO
PEOlEFORO
PEOOLI
PEDRICK
PEDRO
PEE6LES
PEEKO
PEEL
PEELER
PEERLESS
PEETZ
PEEVER
PEEVYWElL
PEGlEG
PEGLER
PEGRAM
PEKAY
PEKIN
PELAHATCHIE
PELAN

C
6
6
C
C
6
6
C
o
6
6
6
C
a/o
B
o
o
6
6
6
o
6
6
C
o
6
B
B
a
o
o
B
o
6
C
6/0
6
6
C
B
o
o
o
B
o
o
o
o
C

o
C
B
C
o
o
a
o
C
C
C
C

B
6
C
C
o
C
6
B
A
C
C
C
o
B
C
C
C
6

PELEE
PElEl IU
PELHAM
PELIC
PELION
PELKIE
PEllA
PEllEJAS
PEllICER
PElONCIllO
PELTIER
PEMBERTON
PEMBROKE
PEfolENE
PEMI
PENA
PENAPON
PENASCO
PENCE
PEND OREILLE
PENDANT
PENOA RV I S
PENOEN
PEN['ER
PENDERGRASS
PENDLETON
PENOPOY
PENELAS
PENEY
PENGILLY
PENGRA
PENINSULA
PENISTAJA
PENITENTE
PENlAW
PENN
PENNEKAMP
PENNEll
PENNEY
PENN I CHUCK
PENNSUCO
PENO
PENOYER
PENROSE
PENSORE
PENTHOUSE
PENTZ
PENWELL
PENWOOO
PENZANCE
PEOGA
PEOH
PEOH. DRAINED
PEOlA
PEONE
PEONE. ORAl NED
PEORIA
PEOTONE
PEPAl
PEPOON
PEPPER
PEPTON
PEQUAMING
PEQUE A
PEQUOP
PERAL TA
PERAZZO
PEPCETON
PERCHAS
PERCILlA
PERCIVAL
PERCOUN
PERCY
PEROIN
PEREllA
PEREllA.

MODERATELY WET
PERHAM
PERICO

6
o
B/O
o
6/0
A
B/O
B
o
o
C
B
B
B
C
B
a
o
B
B
o
C
B
C
o
C
o
D
o
B/O
C

B
B
B
C
C
A
o
A
B
o
C
B
o
o
o
o
A

A
C
C
o
C
C
o
C
o
B/O
a
o
o
o
A
B
B
C
6
6
o
o
C
C
a/o
C
B/O
6

6
B

•

•

•

e·
•

•

•
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Exhibit A-I, continued: Hydrologic soil groups for United States soils

PER lOGE B PHILO e PINELLAS B/ol PLASKETT 0 I PoKEGEMA B
PERILLA B PHILOMATH 0 PINELLI B I PLATA B I PoKEMAN C
PERINoS C PHING 0 PINE TOP C I PLATEA C I POKER C
PERITSA C PHIPPS C P INETUCKY e I PLATNER C I PoKERGAP B
PERKINS C PHLISS 0 PINETUCKY. GRADED C 1 PLATO C I POKEY C
PERKS A PHOEBE B PINEVAL B I PLAToRo B I POLACCA C
PERLA C PHOEN I X 0 PINEVILLE B I PLATTE B 1 POLALLIE C
PERLOR 0 PHYS B PINEZ e I PLATTE. IIET 0 I POLAR B
PERMA B P IANKESHAII B PINGREE 0 1 PLATTE. CHANNELED 0 1 PoLATIS C
PERN B PIASA 0 P INHoOK B/ol PLA TTV ILLE B I PCLAIIANA A/O

PERNITAS C PISLER 0 PINICON B I PLAYCo B I POLE 0

PERNOG 0 PICABO C PHaTOS p I PLAYER 0 I POLECREEK 0

PERNTY 0 PICACHO C PINKEL C I PLAYMoOR C/O PoLELINE B
PERQUIMANS 0 P ICANTE 0 PINKHAM A I PLAZA C POLEPATCH A
PERREAU B PICAYUNE B PINK SToN B I PLEASANT C POLEY C
PERRIN B PICEANCE C PINNACLES C I PLEASANT. PONDED 0 POLEY. CoBBLY 0

PERRINE 0 PICKAWAY C PI"'NEBoG A/OI PLEASANT GROVE P POLICH C
PERRINTON C PICKENS 0 PINNOBIE B I PLEASANT VALE B POLKING 0

PERRY 0 PICKETT C PINO C I PLEASANT VIEII B POLLARD C

PERRYPARK B PICKFORD 0' 1 PINOLE B 1 PLEASANTO"l B POLLASKY B
PERRYVILLE B PICKNEY A/O PINON 0 I PLEDGER 0 POLLUX C
PERSANTI C PICK"lEY. FLOODED 0 PINONES 0 I PLEGoMIR 0 POLLY B
PERSAYo 0 P ICKR ELL 0 P INR lOGE B I PLE INE 0 POLO. MODERATELY C
PERSHING C PICKTO"l A PINSPRING C I PLEIOVILLE C SLOW PERM
PERSIS e PICKUP C PI"'TAS B I PLEITO C POLO. MOOERATE B
PERT 0 PICKIIICK B PINTLAR B I PLEVNA 0 PERr-EABILITY
PERU C PICo B PINTO C I PLINCO B POLoNlo B
PERVINA B PICOSA C PINTURA A 1 PLITE B POLSON B
PERWICK C PIOCoKE 0 PINTIIATER 0 I PLOME e POLUM B
PESCADERO 0 PIOINEEN 0 PIOCHE 0 I PLOVER C POMAOE 0

PESCAR C PIE CREEK 0 PIOPOLIS C/O PLUCK C POOl AN C
PESHAST IN B PIEGON B PIPELINE 0 PLUMAS B 1 POMAT C
PESHEKEE 0 PIERI AN B PIPEP C PLUMMER B/O PoMAT. ORY B

PESMO C PIERKI:-IG 0 PIPESTONE B PLUSH B POMELLO C
PESMORE C PIERPONT C PIPPIN A PLUTOS B POMERENE C
PESO C PIERRE 0 PIRO B PLYMOUTH A POtolFRET A
PESOIlVo C PIERSONTE A P IPODEL e POALL C PotolO B
PETACA 0 PIERZ B PIROUETTE 0 POARCH B POMONA B/O
PETAL C PIETollN B P IRUr- B POBER C POfl40NA. 0

PETAN 0 PIGTAIL [; PISGAI-' C POCALLA A DEPRESSIONAL
PE TEE TNEET 0 PIIHONUA A PISHKUN B POCAN B POtolPANo B/O
PETERMAN 0 PIKE B PIStolO 0 POCASSET B POMPANO. 0

PETERtolAN. SANDY C PIKEVILLE B PIT 0 POCATELLO e DEPRESSIONAL
SUBSTRATUM. PILABO B PITCHER R PCCATY 0 POMPANO. FLOODED 0

ALKALI PILCHUCK C PITCo 0 POCKER C POtolPEl1 0

PETERS 0 PILCHUCK. A PITNEY C POCOLA 0 Po,,"PONlo C
PETERSON 9 PROTECTED P ITTtolAN C POCOMOKE. PONDED B/O Por-PToN B

PETESCREEK. STONY B PILINE 0 PITTSFIELD B PoCO,",OKE. DRAINED B POMROY C
PETESCREEK. C PILLIKEN B PITTSTOIlN C POCONO B PONCA e

GRAVELLY PILLOT B PITZER C POOEN B PONCENA 0

PETRIE 0 PILLSBURY C PIUTE 0 POOr-OR C PONCHA A
PETROLI A C/O PILOT PEAK Ii PIVOT A PoOO D PONCIANO C
PETROS 0 PILOT RCCK C PIXLEY 0 POOUNK B POND 0

PETSPRI"G 0 PILoTPEAK 0 P IlfNE B PCOUS C POND CREEK B
PE TTl COA T B PILTDOIlN B PLACfDO 0 POE C PoNOER 0

PETTIGREII B/O PILTZ C PLACENTIA 0 POGAL C PoNIL D
PETTUS C PI-... B PLACERITOS. B POGANEAB C PO"lINA 0

PETTY B PIMER f\ SAL INE. DRAINED POGANEAB. CLAYEY 0 PONoZZo C
PEVETO A PINAL 0 PLACERITOS. C SUBSTRATUM PONTO B
PEWAMO C/O PINALENo B SALINE-ALKALI POC,ANfAB. SALINE 0 PONTOTOC B
PEYTON B PINAMT e PLACERITOS. B PCGANEAB. HIGH 0 PoNZER 0

PFE IFFER B PINATA C tolODERATELY IIET RAINFALL POOCHAtol B
PHAGE S PINAVETES A PLACfRITOS. IIET C POGANEAB. STRONGLY 0 POOKU e
PHALANX B PINBIT B PLACERITOS. B SALINE POOLER 0

PHANTOM C PINCHER ( DPAINEO POGANEAB. 0 POOLEVILLE C
PHARO B PINCHOT B PLACID B/O FPEQUENTLY POQRCAL B
PHARR B PINCKNEY C PLACID. 0 FLOODED PoORMA B
PHEBA C PINCONNING e/ol DEPRESSIONAL PoGANEAB. 0 POOSE 0

PHEENEY C PINE FLAT B 1 PLACID. FREQUENTLY 0 SALINE-ALKALI POOTATUCK B
PHELAN 0 PINEAL 0 I FLOODED POGUE B POPASH 0

PHELPS S PINESUTTE 6 I PLACITAS C POHAKUPU B POPE B
PHERSON B PINECREEK 6 I PLACK 0 POIN 0 POP HERS C
PHIFERSON C PINEDA B/ol PLAINBo A POINDEXTER P POPLE C/O
PHILBON 0 PINEDA. 0 I PLAINFIELD A POINSETT B PoPLIMENTO C
PHILOER 0 DEPRESSIONAL 1 PLAT STEO C POINT C POPOSHIA B
PHILIPPA C PINEDALE B I PLANK 0 POINT ISABEL C POPOTOSA B
PHILIPSBURG B PINEGUEST B I PLANKINTON 0 POISONCREEK 0 POPPLETON A
PHILLCHER B PINEHURST B 1 PLANO e POJo C POQUETTE A
PHILLIPS C PINEISLf B I PLANTATION B/ol POJOAQUE B POQUI TA B

NOTES: TIIO HYOROLOGIC SOIL GROUPS SUCH AS B/C INDICATES THE DRAINED/UNDRAINED SITUATION.
MODIFIERS SHOIlN. E.G •• BEDROCK SUBSTRATUM. REFER TO A SPECIFIC SOIL SERIES PHASE FOUND IN SOIL MAP LEGEND.
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Exhibit A-I, continued: Hydrologic soil groups for United States soils

POQUONOCK C PREMIER B PUNCHBOWL 0 , QUINLIVEN C I RAMROD C

PORFIRIO C PRENTISS C PUNG C 1 QUINN B/O RAMSDELL 0

PORRETT 0 PRESA B PUNGO 0 I QUINNEY C RAMSDELL. ORA INEO C

PORRONE B PRESHER B PUNOHU A 1 QUINTANA B RAMSEY 0 •PORT B PRESTO B PUNS IT C I QUINTO 0 RAMSHORN B
PORT BYRON B PRESTON A PUNTA B/O QUINTON C RANA 0

PORTAGE 0 PREWITT B ~UNTILLA B QUITERIA B RANCE C

PORTAGEVILLE 0 PREY C PURCELLA B QUITMAN C RANCHOSECO 0

PORTALES B PRICE B PURCHES C QUIVERA C RANOAOO C
PORTALTO B PRIOA C PUROAM C QUONSET A RANDALL 0

PORTERFIELO C PRIOHAM 0 PURDY 0 QUOPANT 0 RANOCORE 0

PORTERS B PRIESTLAKE B PURETT B QUOSATANA 0 RANOMAN 0

PORTERVILLE 0 PRIETA 0 PURGATORY C RABB ITEX B RANDOLPH C

PORTHILL 0 PRIM 0 PURNER 0 RABER C RANDS C •PORTIA C PRIMEAUX C PUROB 0 RABIOEUX B RANDSBURG 0

PORTINO C PRIMEN 0 PURSLEY B RABUN B RANGEE 0

PORTLAND 0 PRIMGHAR B PURYES 0 RACE B RANGER C
PORTfo'OUNT B PRINCETON B PUSHMATAHA C RACINE B RANPUFF 0

PORTNEUF B PRINEVILLE C PUSTOI B RACKER A RANSLO 0

PORTOLA B PRING B PUTNAM 0 RACOMBES e RANSOM eo

PORTSMOUTH B/O PRINGLE 0 PUTNEY B RACOON C/OI RANSTEIN B

PORUM 0 PRITCHARD C PUTT C RAO B 1 RANTOUL 0

PoSANT 0 PRITCHETT C PUTTSTER C RAD. LACUSTRINE C I RAPATEE 0

POSEN B PROCHASKA A/ol PUU DO A SUBSTRATUM 1 RAPELJE B •POSEY B PROCTOR eo I PUU OPAE B PAD. FLOODED C t RolPH B

POSEYVILL~ C PROGRESSO C I PUU Pol A RAOOLE B RAPHO B

POSITAS 0 PROMISE 0 1 PUU PA. NONSTONY P RADER 0 RAPIDAN B

POSKIN C PROMO 0 1 PUUKALA 0 RADERSBURG B RAPLEE C

POSO B PRONG C I PUUONE C RADFORD B RAPPAHANNOCK 0

POSOS C PROPHETSTOWN B/ol PUYALLUP B RADLEY B RAPSON B

POST 0 PROSPECT B 1 PYBURN 0 RADNOR C RARDEN C

POTAMUS B PROSPER B I PYLE B RAFAEL 0 RARICK C

POT CHUB C PROSSER C I PYLON 0 RAFTON 0 RARITAN C e·POTEET C PROTIVIN C 1 PYOTE A RAFTRIVER C RASBANO B

POTELL B PROUT C 1 PYRA"IO 0 RAGLAN B RASILLE B

POTH C PROUTY C PYRMONT 0 RAGNAR B RASSER B

POTLATCH C PROVIDENCE C PYRr-.ONT. 9EOROCK C RAGNEL B RASSET B

POTOMAC A PROVIG C SUBSTRATUM RAGO C RASTUS C

POTOSI A PROYO 0 PYWELL 0 RAGPIE 0 RATAKE 0

POTRATZ C PROVO BAY 0 QUAFENO C RAGSDALE B/O RATHBUN C

POTSDAM C PROW 0 QUAKER C RAGSDALE. OVERWASH B RATHDRUM B

POTTER C PRUOY B QUAKERTOWN C RAG TOWN C RATLAKE 0

POTTINGER B PRUE B QUAM B/ol RAHAL C RATLEFLAT B

POTTS B PRUITTON B QUAMON A RAHM C RATLIFF B •POTTSBURG B/O PRUNIE 0 QUANAH B RAHWORTH B RATON 0

POUORE 0 PRYOR C QUANOER B RAIL 0 RATSOW C

POUJAOE 0 PSUGA B QUANTICO B RAILCITY A RATTLER 0

POULSBO 0 PTARMIGAN C QUARLES 0 RAINBOW C RATTO C

POUNCEY 0 PUAPUA 0 QUARTZBURG C RAINEY C RATTO. STONY 0

POVERTY 0 PUAULU A QUARTZVILLE B RAINIER C RAUB C

POVEY B PUCHYAN B QUARZ C RAINO 0 RAUGHT B

POWDER B PUDDLE B QUATAMA C RAINS B/ol RAUYILLE 0

POWDERHORN C PUERCO 0 QUAY B RAINS. FLOODED 0 1 RAUZI B

POWOERWASH C PUERTA 0 QUAZO 0 RAINSBORO C 1 RAVALLI 0 •POWEEN C PUERTECITO 0 QUEALMAN C RAINSVILLE e 1 RAVALLI. BEDROCK B

POWELL C PUETT 0 QUEALY 0 RAIROENT B I SUBSTRATUM

POWER B PUFFER 0 QUEBRADA C RAISIO C I RAVEN A

POWERLINE C PUGET 0 QUEENY 0 RAKANE C 1 RAVENDALE 0

POWLEY 0 PUGET. PROTECTED C QUEE TS B RAKE 0 1 RAVENELL 0

POWMENT C PUGSLEY C QL'EMAOO C RAKIEO C 1 RAVENNA C

POWWAHKEE B PUHI B QUENZER 0 RALEIGH 0 1 RAVENSWOOD C

POWWATKA C PUHIMAU 0 QUERC C RALLOO 0 I RAVIA C

POY 0 PUICE C QUERENCIA eo RALLS B I RAVOLA B

POYGAN 0 PULA C QUETICO 0 RALPH B I RAWAH C

POYNOR B PULANTAT C QUICKSELL C RALPHS TON B I RAWE C •POZO C PULASKI B QUICKSILVER 0 RALSEN 0 I RAWLES B

POZO BLANCO B PULCAN C QUICKVERT C RAMAOERO B 1 RAWLINS B

PRAG C PULEHU B QUIOEN B RAMBLA C I RAWSON B

PRAIRIEVILLE B PULEXAS B QUIENSABE C RAMBOUILLET B 1 RAWSONVILLE C

PRAMISS C PULLMAN 0 QUIETUS C RAMELLI 0 I RAYBURN 0

PRATHER C PULP I T C QUIGLEY B RAMIRES C 1 RAYEX 0

PRATLEY C PULS 0 QUIHI C RAMMEL C I RAYFORD C

PRATT A PULSIPHER 0 QUILCENE C RAMO C I RAYLAKE 0

PREACHER B PUL TNEY C QUILLAYUTE B RAMONA B I RAYMONDVILLE 0

PREAKNESS B/O PUMEL 0 QUILOTOS A 0 RAMONA. HARD C I RAYNE B •PREATORSON B PUMEL. NONGRAVELLY C QUIL T 0 SUBSTRATUM , RAYNESFORD B

PREBISH c/ol PUMPER B QUIMA e RAMPART B 1 RAYNHAM C •PREBLE 0 1 PUNA A QUINCY A RAMP ARTER B 1 RAYNOLOSON B

PRELO B I PUNALUU 0 QUINLAN C RAMPS B I RAYOHILL C

NOTES: TWO HYDROLOGIC SOIL GROUPS SUCH AS B/C INDICATES THE DRAINED/UNDRAINED SITUATION.
MODIFIERS SHOWN. E.G •• BEDROCK SUBSTRATUM. REFER TO A SPECIFIC SOIL SERIES PHASE FOUND IN SOIL MAP LEGEND.
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Exhibit A-I, continued: Hydrologic soil groups for United States soils

6/0

o
C
6
B
C
o
C
6
B
B
A
6
6
A

6
6
C/O
o

o
C
C
o
o
o
C
C
o
B
C
6
o
C
C
C
o
B
6
B
C
6
o
C
o
o
C
B
A
C
o
6
C
C
B
o
A

B
C
B
B
A
C
o
o
6
6
BID
C
B
B
o
o
o
o

RAYPOL
RAZ
RAlITO
RAZOR
RAlORBA
RAlORT
RAZSUN
READING
READINGTON
READLYN
REAGAN
REAKOR
REAL
REALLIS
REAP
REARDAN
REAVILLE
REAVIS
REBA
REBEL
RECAPTURE
RECK
RECLUSE
RED BAY
REO BLUFF
RED BLUFF.

GRAVELLY
RED BUTTE
RED HILL
RED HOOK
RED ROCK
RED SPUR
REDARROIl
REDBANK
REDBELL
REDBIRD
REDBOIl
REDBY
REDCAMERON
REOCAN
REDCAP
REDCHIEF
REDCLIFF
REDCLOUD
REDCO
REDCREEK
REDDALE
REDDICK
REDDING
REDEYE
REDFEATHER
REDFIELD
REOFIELO. IIET
REDFLA~'E

REOHOUSE
REDIG
REDINGTON
REDLAKE
REDLANDS
REDLEVEL
REOLOOGE
REDMANSON
REDMOND
REDMOUNT
REDNII<.
REDNIK. NONS TONY
REDNUN
REDOLA
REDONA
REDONDO
REDPOP
REOPORT
REDRIDGE
REDRIVER
REDROB
REDSPEAR
REDSPRINGS
REOSPRINGS. GRADED
REDS TOE

C
o
A
C
B
B
o
B
C
B
B
B
o
B
o
C

C
B
C
B
B
o
B
B
C
B

6
6
C
6
B
o
6
6
6
C
B
o
o
6
C
C
6
o
o
o
BID
o
6
o
6
C
6
B
6
o
o
6
C
o
B
C
B
6
C
C
6
6
B
C
6
B
C
C
o
B
o
B

REDSTONE
REDSUN
REDTHAYNE
RED TOM
REDVALE
REDVIEIl
REDVIEIl. IIET
REDVINE
REDIlASH
REE
REEBOK
REED
REED. DRAINED
REED. PROTECTEO
REEDER
REEDER. COOL
REEDSBURG
REEDSPORT
REEOY
REEFR lOGE
REELFOOT
REEPO
REESE
REESER
REESVILLE
REEVES
REFLECTION
REFUGE
REGAL
REGAN
REGENT
REGGAD
REGGEAR
REGGEAR. COOL
REGNAPS
REGNIER
REH5URG
REHFIELD
REHFIELD
REHM
REICESS
REICHEL
REIFF
REI LL Y
REINA
REINACH
REINER
REKOP
RELAN
RELAY
RELIANCE
RELIZ
RELLEY
RELSOB
RELUCTAN
REMBERT
REMEDIOS
REMLAP
REMLIK
REMMIT
REMNOY
REMOTE
REMSEN
REMUNDA
REMUS
RENBAC
RENCALSON
RENCOT
RENFROIl
RENICK
RENISH
RENNER
RENNIE
RENNIE. DRAINED
RENNIE. PROTECTED
RENO
RENOHILL
RENOL
RENOVA

A
o
6
6
C
6
C
C
o
6
o
o
C
C
B
C

C
C
o
o
C
C
C
C
C
B
B
C I
6/01
6/0
C
A
o
C
C
o
C
B
C
C
6
6
6
A
o
6
6
o
6
6
C
o
6
6
C
o
C
C
A
6
o
B
o
C
6
o
C
o
o
o
C
6
o
C
C
o
C
C
B

RENDX
RENSHAIl
RENSLOw
RENSSELAER
RENSSELAER.

NONSTRATIFIED
SUBSTRATUM

RENT ILL
RENTON
RENTON. DRAINED
RENT SAC
RENTZEL
REPARADA
REPP
REPPART
REPUBLIC
RESCUE
RESNER
RESORT
RESOH
RESTING
RESTON
RET
RETRIEVER
RETROP
RETRYDE
REVA
REVEL
REVENTON
REVERE
REVIT
REIlARD
REXBURG
REXFORD
REX,",ONT
REXOR
REYAIl
REYES
REYNOSA
REYIlAT
RElAVE
RHAME
RHEA
RHINE6ECK
RHOADES
RHOAME
RHOAMETT
RHOAMETT. STONY
RHONE
RI6
RIBERA
RI6HILL
RICCO
RICEBORO
R ICECROSS
I' ICERT
RICE TON
R ICEV ILLE
RICH
RICH. IIET
RICHARDSON
R ICHENS
RICHEY
RICHFIELD
RICHFORD
RICHLAND
RICHMOND
RICHSUM
RICHTER
RICHVALE
RICHVIEIl
RICHVILLE
R ICHIIOOO
RICKER
RICKETTS
RICKMAN
RICKMORE
RICKREALL
RICKS

6 I
6 I
B I
B/ol
C I

I

Il
o
C
o
C
o
B
B
B

Il
6
o
A
C
o
o
o
C
C
o
C
6 I
6/0
C
B
B
C
[l

A

B
o
Il
o
o
8
B
o
o
C
C
o
6 I
6/01
C I
6 I
o I
8/0
B
6
B
C
C
o
6
C
C
B
A
B
o
B
B
B
C
C
B
A
C
C
C
o
A

RICOT
R ICREST
RIDD
RIDDLES
RIDENBAUGH
RIDGE
RIDGE6URY
RIDGECREST
RIDGEDALE
RIDGELAND
RIDGELAIIN
RIDGELAIIN. IIET
RIDGELITE
RIOGEPORT
RIDGEVIEIl
RIDGEVILLE
RIOGEIIOOO
RIDIT
RIDLEY
RIDOTT
RIEDEL
RIEDTOIlN
RIEPE
RIESEL
RIETBROCK
RIFLE
RIGA
RIGDON
RIGGINS
RIGGS
RIGLEY
RIGOLETTE
RILEY
RILLA
RILLINO
RILLITO
RIMER
RIMINI
RIMROCK
RIMTON
RIN
RINCON
RINDA
RINDGE
RINDGE. DRAINED
RINEARSON
RINEY
RING
RINGLE
RINGLING
RINGO
RINGIlOOD
RINKER
RIO
RIO ARRI6A
RIO DIA6LO
RIO GRANDE
RIO LAJAS
RIO PIEDRAS
RIOBLANCHO
I' IOCONCHO
RIOLINDA
RION
RIPEC
RIPLEY
RIPLEY.

SALINE-ALKALI •
IIET

RIPON
RIPPLE
RIPPOIlAM
RIRIE
RIS6ECK
RISLEY
RISLEY. STONY
RISUE
RISIIOLO
RITA
RITCHEY

C I
6 I
C I
B I
o I
B I
C I
C I
6 I
6/0
B
o
o
6
o
B

C
C
C
C
C
C
C
C
C
A/D
o
C
o
o
6
C
6
B
6
B
C
A
o
C
B
C
o
o
C
6
6
C
6
A
o
6
C
o
o
C
8
A
B
C
C
C
6
o
6
C

6
B
C
B
B
o
C
o
B
o
o

RITIDIAN
RITNER
RITO
RITTER
RITTMAN
RITl
RITl. DRAINED
RITlCAL
RITZVILLE
RIVALIER
RIVERDALE
RIVERHEAD
RIVEROAD
RIVERSIDE
RIVERTON
RIVERVIEIl
RIVIERA
RIVIERA.

DEPRESSIONAL
RIVIERA. LIMESTONE

SUBSTRATUM
RIVIERA. LIMESTONE 0

SU6STRATUM.
DEPRESSIONAL

RIVRA
RIXIE
RIXON
RIZ
RIINO
Rliozo
ROANE
ROANHIDE
ROANOKE
ROARING
1'06 ROY
ROB ANA
ROB6S
ROBCO
R06fR
ROBERTSDALE
ROBERTSVILLE
ROBIN
R06INETTE
R06INSONVILLE
R060l0
ROBROOST
R06S0N
ROilY
ROCA
ROCHE
ROCHELLE
ROCHER
ROCHESTER
ROCIO
ROCK CREEK
ROCK RIVER
ROCKABIN
ROCKAIlAY
ROCKBRIDGE
ROCKCASTLE
ROCKDALE
ROCKDALE
ROCKERS
ROCKFIELD
ROCKFORD
ROCKHOUSE
ROCKINCHAIR
ROCKLIN
ROCKLY
ROCKOA
ROCKTON
ROCKIlELL
ROCKIIOOO
ROCKY FORD
ROCKY6AR
RODAO
RODELL
RODEO
RODESSA

NOTES: TIlO HYDROLOGIC SOIL GROUPS SUCH A3 6/C INDICATES THE DRAINED/UNDRAINED SITUATION.
MODIFIERS SHOIlN. E.G •• 6EDROCK SUBSTRATUM. REFER TO A SPECIFIC SOIL SERIES PHASE FOUND IN SOIL MAP LEGEND.
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Exhibit A-I, continued: Hydrologic soil groups for United States soils

ROOIE B ROSENDALE C I RUBY B SAEOENYO B 1 SAMINIEGO C

ROO'4AN A ROSENWAll 0 1 RUBYHIll C SABINA C 1 SAMISH 0

ROOROF 0 ROSEVIllE B I RUCH B SABINE A 1 SAMMAMISH 0 •ROEBUCK 0 ROSEWOOD A/OI RUCK ER EO SABLE B/OI SAMOIST 0

ROEll EN 0 ROSEWOOD. WET 0 I RUCKlES 0 SAC B I SAMOR 0

ROEMER C ROSEWORTH D RUCliCK C SACHEEN A I SAMPSEL 0

ROETE X 0 ROSHE SPRINGS 0 RUOO 0 SACHETT C I SAMPSON B

ROFISS B ROSHE SPRINGS. C Rl>POlEY 0 SACO 0 I SAMSIl 0

ROGAN '3 DRAINED RUDEEN C SACRAMENTO 0 I SAMSUlA B/D

ROGERSON 0 ROSHOLT B RUDYARD (' SACTUS 0 1 SAN ANDREAS B

ROGERT 0 ROS INE B RUEDlOFF 6 SACUL C 1 SAN ANTON B
ROGRU8E B ROSITAS A RUEllA B SADDLE C 1 SAN ANTONIO C

ROGUE B ROSITAS. CLAYEY C RUFUS 0 SADDLE BACK C/OI SAN ARCACIO C •ROHAN 0 SU8STRATUM RUGAR C SAOOlEGAP B I SAN BENITO B
ROHNERVIllE 8 ROSITAS. LOAMY. C RUGG B SAOOlEROCK 0 1 SAN EMIGOIO B

ROHO"OA C WET RUGlES P SADER 0 1 SAN GERMAN 0

ROHRERSVIllE 0 ROSITAS, WET C RUHf 0 SAOIE C 1 SAN ISABEL A

ROIC D ROSLYN B RUIDOSO C SADLER C I SAN JOAQUIN 0

ROJO C POStotAN B RUINPOINT B SAFFEll B I SAN JON C

ROLETTE- C ROSNEY 8 RUIZ A SAG 8 1 SAN JOSE B
ROLFE C ROSS 8 RUKO 0 SAGANING Mol SAN JUAN A

ROllE 0 ROSSBUI>G B RULE e SAGASER B I SAN lUIS C

ROll 55 8/0 ROSSFIElO B RU,",BlECREEK B SAGE 0 SAN MATEO B •QOllA C ROSSMOOR B RUI'80 C SAGECREEK B SAN r<IGUEl 0

ROllINGSTONE C ROSS'lOYNE C RUr<FORO B SAGEOAlE C SAN SABA 0
ROlOC 0 ROSWEll A RU'ilE Y B SAGEHIll B SAN SEBASTI AN B

ROLOFF C R'lSY B RLI~'NfY C SAGE,",OOR B SAN SIMEON 0

ROMBERG e ROTA'4ER B RUMpAH P SAGERS B SAN TIMOTEO C
ROMBO C ROTAN C RUI'plE: C SAGERTON C SAN YSIDRO 0

ROM!:: B ROTHICAN 8 RU,",U"G C SAGLE C SANCHEZ 0

ROMEO 0 ROTHIEr<AY C RUNE C I SAGO 0 SANClE,",ENTE 0

ROMERO 0 ROTHSAY B RUNEEERG c/DI SAGOUSPE C SANDAll C
ROMGAN C R'lTINOM B RUNGE E' 1 SAGOUSPE. DRAINED 8 SANOBRANCH 8 e·ROMIA B ROTO C RU~.N 0 I SAGUACHE 8 SANDCREEK 0

ROMINE 9 ROTTUlEE C RUPLE C I ~"'HALIE B SANDERSON B
ROMINEll C ROUBIOEAU C RUPLEY A I SAHUARITA B SANDHIll B
ROMNEll 8/D ROUEN C RUSCO C I SAID B SANDIA B
ROMSTOCK B ROUGHCREEK D RUSCO. PONelED D 1 SAIDD E' SANDDSE A

RDMUlUS 0 POUGHlOCK B RUSE D 1 SAllBDAT C SANDOVAL 0

RONAN 0 ROUGH,",OUNT C PUSH e I SAllBDAT. DRAINED B SANDRIDGE A

RONO C ROUND BUTTE 0 RUSH"ORE E/D SAl PAN B SANDSPPING B

RONDEAU A/D ROUNDABOUT C RUSH TOWN A SAL 0 SANDUN B
RONOEll B ROUNOE'ARN E RUSHVIllE D SAlADAR 0 SANDUSKY 0

RONOOWA '3 ROUNDHEAD B/O Rusa B SAlADON 0 SANDVIEW 8 •RONNEBY C ROUNOOR C RUSON C SAlAl C SANOWASH C

RONSEl B ROU"'OTOp C RUSS E SAlAMATOF D SANDWICK B

RO"'SO'" B r;OUNOUp C RUSSEll B SAlANOER B SANElI 0

ROONE Y 0 ROUNDY C Rl:SSIAN E SALAS C SANFORD B

ROOSE T C ROUSSEAU A RUSSlER C SAlCHAKET B SA"'GER 0

ROOSEVELT C ROUTON 0 RUSTICO F. SAlCO B SANGO C

ROOT 8/0 ROUTT C RUSTIGATE C SALEM B SANHEDRIN B

ROO TEL C ROVAl 0 RUSTDN B SAlERATUS C SANIBEL B/D

ROPER 8/D ROWDEN C RUSTY B SALERNO f>/D SANILAC B

ROSALIE B ROWDY B RUTAB B SAlGA C SANJE B •ROSAMOND B ROWE: c- RUTERSV IllE C SALIDA A SANl6REN B

ROSAMOND. C ROWEL 0 RUTHERFORD C SAL INAS B SANPETE B

SALINE-ALKALI • ROWENA C PUTlANO C SALISBURY C SANpITCH C

FlODOED ROWLAND C RUTlEGE E/O SALIX B SANpOIl 0

ROSANE 0 ROWlE Y C RYAN 0 SAlKU"I B SANSARC 0

ROSANKY C ROXAl 0 RYAN PARK B SAlliSAW B SANTA 0

ROSARIO C ROXANA B RYAPK A SAllYANN C SANTA CLARA C

ROSCOE 0 ROXBURY b RVCO 0 SAU~O C/O SANTA FE 0

RDSCOMMON A/D RDXER 5 RYDE C SALMON B SANTA ISABEL 0

ROSE CREEK C RC'XTON D RYDER C SAlONIE D SANTA lUCIA C •ROSE CREEK. B ROY B PYD'llpH C SAL T CHUCK A SANTA MARTA C

DRAINED ROYAL B RYEGATE C SAL T lAKE 0 SANTA YNEZ 0

ROSE VAllEY 0 ROYCE C PYEll B SAlTAIR 0 SANTANA 0

ROSEBERRY D ROYGORGE P RYELL. SALINE 0 SALTER B SANTANElA 0

POSEBlOOM 0 ROYOSA A RYEpATCH C SAL TERY 0 SANTAQUIN A

ROSEBOROUGH B ROYST C RYER C SALTESE 0 SANTAROSA B

ROSEBUD B POYSTONE P RYKER B SALTINE C SANTEE 0

ROSEBURG B ROZA C RYMA,i C SALTON 0 SANTI AGO B

ROSEOHU B/DI ROZEllVIllE B RYOPp C SALUDA C SANTI AM C

ROSEGLEN 8 I POZETTA B RypOr 8 SALVISA C SANTO B

ROSEHAVEN 8 I POZlEE C RYUS B SALZER 0 SANTO TOMAS B •QOSEHIll D I RUARK B/O SAAQ C SALZER. PROTECTED C SANTONI 0 eROSElANO 8 1 RUBICON A SABANA 0 SA,",BA 0 SANWEll B

ROSEllA 0 I RUBIO c/ol SABANA SECA t SAMBR-ITO B SApEHA B

ROSElMS 0 I RU9S0N B I SAsE e SAMDAY 0 SAPELO 0

NOTES: TWO HYDROLOGIC SO Il GROUPS SUCH AS B/C INOICATES TrlE DRAINED/UNDRAINED SITUATION.
MODIFIERS SHOWN. E.G •• BEDROCK SUBSTRATUM. REFER TO A SPECIFIC SDIl SERIES PHASE FOUND IN SOil MAP lEGEND.
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Exhibit A-I, continued: Hydrologic soil groups for United States soils

SAPINERO B I SAW TOWN C SCOTCH 0 1 SEITZ C 1 SHAKER C

SAPKIN C 1 SAWYER C SCOT CO A 1 SEJIT A 0 I SHAKESPEARE C

SAPPHIRE C I SAXBY 0 SCOTIA B I SEKIL B 1 SHAKOPEE C
SAPPINGTON B 1 SAXON C SCOTT 0 1 SEKIU 0 I SHALAKE C

SARA 0 1 SAY B SCOTT LAKE B 1 SELAH C 1 SHALAKO 0

SARAGOSA B I SAYBROOK B SCOTTCAS e I SELBIT B I SHALBA 0

SARAHSVILLE 0 1 SAYOAB C SCOTT IES e 1 SELDEN C I SHALCAR 0

SARALEGUI B I SAYERS A SCOTTSVILLE C I SELEVIN 0 I SHALCAR. DRAINED C

SARANAC c/ol SAYLES 0 SCOUT I' I SELFRIDGE B 1 SHALCLEAV 0

SARANAC. GRAVELLY C 1 SAYLESVILLE C SCRABBLERS P 1 SELIA C I SHALET 0

SUBSTRATUM I SAYNER A SCRANTON A/ol SELIGMAN 0 I SHALONA e
SARAPH 0 1 SAYPO C SCRAVO B I SELKIRK C I SHALPER 0

SARA TON C I SAZI C SCRIBA C 1 SELLE B I SHAM 0

SARAZAN B I SCALA B SCRlef'<ER C I SELLERS B/ol SHAMBO B

SARBEN B 1 SCALAOE 0 SCRIVER e I SELMA B/OI SHAMEL B

SARCILLO 0 I SCALFAR B SCROGGIN C 1 SELMAC 0 I SHAMOCK C
SARDINIA C SCALLEY B SCULLIN C I SELON B 1 SHANAHAN B

SARDIS C SCAMMAN 0 SCUPPERNONG 0 1 SELTI B I SHANDEP B/O

SARGEANT 0 SCANOARO C SEABROOK C I SELWAY B I SHANE 0

SARILOA C SCANT IC D SEAFIELD E' I SEMIAHMOO D SHANGHAI C

SARIT A A SCAPONIA B SEAFORTH B I SEMIAHMOO. ORA INEO C SHANGHAI. ORA INEO B

SARKAR 0 SCAR B SEAGATE A/O SEMINOLE 0 SHANKLER A

SARNOSA B SCARBORO 0 SEAGOVILLE 0 SEMPER C SHANO B

SARONA B SCARIBOU B SEALY B SEN B SH~ NT A B

SARPY A SCARPER C SEAMAN e SENCHERT C SHARATIN B

SARTELL A SCATLAKE 0 SEAMAN. STRONGLY C SENECAVILLE B SHARESNOUT C

SARUCHE 0 SCAVE C SALINE SENSABAUGH B SHARKEY 0

SASABE C SCHAFFENAKER A SEAMAN. MODERATELY C SEDUATCHIE e SHARLANO B

SASALAGUAN C SCHALLER A WET SEOUIM A SHARON B

SASCO e SCHAMBER A SEAOUEST C SEOUOIA C SHARONOALE B

SASKA B SCHAMP C SEAP I' SEROEN A SHARPS C

SASI'AMCO B SCHAPVILLE C SEAR ING e SERENE C SHARPSBURG B

SASSAFRAS B S.CHATTEL C SEARLA B SEROCO ~ SHARROTT 0

SASSER B SCHAUSON B SEARLES C SERPEN C SHARVANA C

SA TAGO 0 SCHAWANA 0 SEARSPORT 0 SERPENT AND B SHASER B

SATANKA C SCHENCO 0 SEARSVILLE 0 SERPOO C SHASK IT C

SATANTA B SCHERRARO 0 SEASTRAND 0 SERRANO 0 SHASTA B

SATATTON 0 SCHLEY B SEATON B SERVILLETA 0 SHASTINA B

SATELLITE C SCHMUTZ B SEATTLE 0 SESAME C SHATRUCE C

SATILLA 0 SCHNEBLY 0 SEATTLE. DRAINED C SESPE C SHATTA C

SATIN C SCHNEIDER B SEAVERSON 0 SESSIONS C SHATTUCK B

SATSOP B SCHNIPPER C SEAWILLOW B SESSUM 0 SHAUSON B

SATT C SCHNOORSON C SEBAGO 0 SET C SHAVANO B

SATTLEY B SCHNORBUSH B SEBASTIAN 0 SETH C SHAVASH C

SATTRE B SCHOOSON C SEI'ASTOPOL C SETTERS 0 SHAVER B

SATURN B SCHOENS A SEeEWA 1'/01 SETTLEMENT 0 SHAWA B

SATUS B SCHOFIELD C SEBREE 0 I SETTLEMEYER C SHAWANO A

SAUCEL 0 SCHOHARIE C SEBR ING B/O SETTLEMEYER. 0 SHAWMUT B

SAUCIER C SCHOLLE B SEBUD B SALINE-ALKALI SHAY 0

SAUDE B SCHOODIC 0 SECCA C SETTLEMEYER. 0 SHAYLA 0

SAUGATUCK C SCHOOLCRAFT B SECESH B FLOODED SHEAR C

SAUGUS B SCHOOLEY 0 SECONDSET C SETTLEMEYER. COOL 0 SHEAVILLE 0

SAUK B SCHOOLEY. DRAINED C SECRET CREEK B SETTLEMEYER. B SHEBANG 0

SAULICH 0 SCHOOLEY. C SECURITY C CHANNELED SHEBEON C

SAUM B PROTECTED SED C SEVAL C SHEDADO C

SAUNDERS 0 SCHOOLHOUSE 0 SEDALE 0 SEVENMILE B SHEDD C

SAURIN C SCHOONER 0 SEDGEFIELD C SEVERN B SHEDHORN 0

SAUTER B SCHRADER 0 SEDGWAY E SEVIER 0 SHEECAL B

SAUVIE 0 SCHRAP 0 SEDILLO B SEVILLE 0 SHEEGE 0

SAUVIE. MODERATELY C SCHRIER B SEDMAR 0 SEVY e SHEEK B

WET SCHROCK B SEDROWOOLLEY C SEWANEE B SHEEP CREEK C

SAUVIE. PROTECTED B SCHROON B SEOWElL C SEWARD B SHEEPCAN B

SAUVOLA C SCHUELKE C SEEDSKAOEE 0 SEWELL C SHEEPHEAD C

SAUZ B SCHULINE B SEELEZ A SEXTON C/O SHEEPROCK ~

SAVAGE C SCHUMACHER B SEELOVERS C SEYMOUR 0 SHEEPSCOT B

SAVAGETON 0 SCHUS TER B SEElYEVILLE A/ol SEZNA 0 SHEET IRON C
SAVANNAH C SCHUYLER B SEELYEVILLE. 0 I SHAAK C SHEFFIELD 0

SAVENAC C SCIO B SLOPING 1 SHABLISS 0 SHEFF IT 0

SAVO C SCIOTOVILLE C SEEPRID B I SHACK B SHEFFLEIN B

SAVOiA B SCISM C SEES C 1 SHAOELANO C SHELBIANA B

SAVONA C SCI TICO C SEEWEE B I SHAOELEAF C SHELBURNE C

SAWABE 0 SCITUATE C SEFFNER C I SHADOW B SHELBY B

SAWATCH B/ol SCLOME B SEGIOAL 0 I SHADVGROVE C SHELBVVILLE B

SAWBUCK B 1 SCOAP B SEGNO C 1 SHAFF TON B SHELO B
SAWCREEK C I SCOBEY C SEGUIN B 1 SHAFTER 0 SHELL B

SAWDUST B 1 SCOGGIN 0 SEGURA 0 1 SHAGEL 0 SHELLABARGER B

SAWMILL B/O 1 SCOON 0 SEHOME C 1 SHAGNASTY C SHELL BLUFF B

SAWTELL C I SCOOTENEY B SEHORN 0 1 SHAKAMAK C SHELL CREEK C

SAWTELPEAK 0 1 SCORUP C SEIS C 1 SHAKAN C SHELLORAKE A

NOTES: TWO HYDROLOGIC SOIL GROUPS SUCH AS B/C INDICATES THE DRAINED/UNDRAINED SITUATION.
MODIFIERS SHOWN. E.G •• BEDROCK SUBSTRATUM. REFER TO A SPECIFIC SOiL SERIES PHASE FOUND IN SOIL MAP LEGEND.
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Exhibit A-I, continued: Hydrologic soil groups for United States soils

SHELL ROCK A I SHOTGUN C I SII'ON B SKYHIGH C SNOIlOANCE. C
SHELMAOINE 0 I SHOTIlELL 0 I SIMONA 0 SKYKOMISH B MOOERATELY IIET
SHELOCTA B I SHOUNS EI I SII'ONIN B SKYLICK e SNOIlOON 0 •SHELTON C I SHOIlALTER C I SIMONTON e SKYLINE 0 SNOIlLIN e
SHENA 0 I SHOIlALTER. STONY e I SIMpARK 0 SKYMOR [l SNOIlMORE C
SHENANOOAH 0 I SHOll LOll C I SIMPATICO B SKYROCK 0 SNOIlSHOE B
SHENKS B/O SHREE B I SIMPSON C SKYVILLAGE 0 SNOIlSLIOE B
SHENON B SHREIlOER B I SI"S 0 SKYIlAY B SNOIlVILLE 0

SHENVAL B SHREIISBURY C/O S INA I C SLAB 0 SNUFFUL C
SHEp B SHR INE B SINAMOX B SLABTOIlN B SOAKpAK B
SHE PAN C SHROE C SINCLAIR C SLACKS C SOApCREEK C
SHEPPARD A SHROUTS 0 SINGATSE 0 SLAGLE C SOApLAKE 0
SHEpSTER 0 SHUBUTA C SINGERTON B SLApJACK B SOAR 0
SHERANDO B SHUE C SINGLETREE C SLATERY C SOBEGA C •SHERAR C SHUKASH A SINGSAAS B SLAUGHTER C SOBOBA A
SHERBURNE C SHUKSAN C SINKER C SLAUGHTERVILLE B SOBOL C
SHERIOAN B SHULE C SINKSON e SLAVEN C SOBRANTE B
SHERLESS B SHULLS8URG C S INLOC C SLAIl C SOBSON C
SHERLOCK B SHUI'LA C SH'NICE e SLAYTON 0 SOCORRO C
SHERI' 0 SHUMIlAY 0 SINNIGAI' 0 SLEEPER C SOOA B
SHERMORE B SHUPERT C SINTON B SLEETH C SOOA LAKE B
SHERRY B/O SHURLEY A SINUK 0 SLICKROCK B SOOA LAKE. WET C
SHERRY. STONY 0 SHUSTER C SION B SLIOECREEK B SOOABAY B
SHERRYL B SHUTTLE B SIOUX A SLIOELL 0 SOOASpRING B •SHERWOOD B SI C SIOUXON !l SLIGHTS C SOOERVILLE A
SHEVL IN C SIBEL IA B SIPPLE B SLIGTING C SOOHOUSE 0
SHIDLER 0 SIBLEY B SIPSEY B SLIKOK 0 SOOUS C
SHIELOS C SIBLEYVILLE 6 SIprRAK A SLIMBUTTE B SOELBERG B
SHIFFER C SICKLES B/D SIRI B SLINGER B SOEN C
SHILLY C SICKLES TEETS B SIROCO C SLIRBACK B SOFIA C
SHILOH B/O SIDDOIlAY A S IRREF 0 SLIp"AN B I SOFTSCRABBLE C
SHUIA C SIDELL B SIRpETTA C SLOAN B/O SOFTSCRABBLE. B
SHIMMON C SIOLAKE C SISK C SLOCAVE D RARELY FLOOOEO e·SHINAKU 0 SIDON C S ISK nou B SLOCUM C SOGI C
SHIN5ARA 0 SIEBEN B SISSETON f, SLUICE C SOGN 0
SHINOLER C SIEBERT A SISSON P SLUKA C SOGO B
SHINER C SIECHE C SiSTERS A SLY B SOGZIE B
SHINGLE 0 SIELe' 0 SITAR B SI'ACKOUT B SOHAPPY B
SHINGLEMILL 0 SIEROCLIFF C S ITO OliN A SI'ALL C SOJUR 0
SHINGLETOWN C SIERRA B SITES C SMALLCONE 0 SOLAK 0
SHINKEE C SIERRAVILLE B SlwELL C SMARTS B SOLANO 0
SHINNPEAK 0 SIESTA 0 SIXBEACON E SMAUG B SOLOATNA B
SHINROCK C SIEVERS C SIXMILE C SI'EOLEY 0 SOLOIER C
SHIOCTON C S IFTON B SIZER B SMEL TER C SOLOUC B •SHIOYA A SIG 0 SKAGGS C SMILEY B/O SOLEDAD B
SHIPLEY B SIGNAL C SKAG IT 0 S"ILEYVILLE 0 SOLlER 0
SHIPLEY. C SIGURO B SKAGWAY C S"ILO C SOLIS C

SALINE-ALKALI SIKESTON B/D SKAHA A SMITHBORO 0 SOLLEKS C
SHIppA 0 SILAS B SKALAN C S"ITHOALE B SOLLER 0
SHIPROCK B SILAS. WET C SKAMANIA B SMITHNECK C SOLO C
SHIPS 0 SILAS. GRAVELLY C SKAMO C SMITHNECK. DRAINED B SOL0140N 0
SHIPSHE B SUBSTRATUM SKANEE C SI4ITHTON 0 SOLONA C
SHIRK C SILAIIA B SKAN 10 0 SI4ITHVILLE B SOLIlAY B
SHIRLEY B SILCOX B SKATE B SMITHWICK 0 SOI4BOROORO 0 •SHIRO C SILENT 0 SKEOAODLE 0 SMOCPEEK C SOI4BRERO C
SHIRTTAIL B SILER B SKEIN 0 SMOKEY C SOMERS B
SHIVELY B SILERTON B SICf.LLOCK B SMOLAN C SOMERVELL B
SHIVIGNY B SILHOUETTE C SKELON C SMYRNA B/DI SOI4SEN C
SHIVLUM B SILl C SKEL TDN e SNAG B I SONAHNpIL B
SHOALS C SILKIE 0 SKERRY C SNAHOpISH B I SONDOA B
SHOAT 0 SILSTIO A SKIBO EI SNAKE C SONLET D
SHOBA 0 SILVA C SKIDI'ORE B SNAKE HOLLOW A SONOCAN C
SHOEpEG C SILVER C SKINNER B SNAKELUI4 B SONO ITA B
SHOESTRING B SILVER CREEK 0 SKIpANON B SNAKER 0 SONOI4A C
SHOKEN 0 SILVERADO B SKIpOpA 0 SNAPP C SONOMA. MODERATELY B •SHONKIN 0 SILVERBELL C SKI YOU B SNEAD 0 WET. SALINE
SHONTIK C SILVER80W 0 SKDKOMISH 0 SNEFFELS C SONOMA. SALINE. B
SHOOFLIN 0 SILVERCHIEF C SKOKO"'ISH. DRAINED C SNELL C DRAINEO
SHOOFLY 0 SILVERCLIFF B SKOLY B SNELLING B SONOMA. STRATIFIED 0
SHOOK C SILVERDALE A SKOOKUM C SNELL"'AN B SUBSTRATU'"
SHOOKER C SILVER'" A SKGS 0 SNIOER C SONOMA. ORAINED. B
SHOREEK C SILVERTON C SKOWHEGAN B SNOHO"'ISH 0 SLIGHTLY SALINE
SHO~EWODD C SILVIES 0 SKULL CREEK C SNO"'D C SONOI4A. ORAINEO. B
SHORI'" C SIMAS C SKULLGULC'" C SNOOK 0 FLOODEO
SHORT CREEK C SIMCOE C SKULLwAK 0 SNOpOC e SONOMA. ORAINEO B •SHORTCUT C SII4EON A SKU",pAH 0 SNOQUALI4IE C SONORA B eSHORTHORN 0 SII4EROI B SKUTU'" C SNOTOWN B SONTAG 0
SHORT YORK C SIMMONT C SKYElERG C SNOW B SOOLAKE B
SHOSHONE C SI"OOA C SKYHAVEN C SNOWOANCE 0 SOONAHBE B

NOTES: TwO HYDROLOGIC SOIL GROUPS SUCH AS B/C INDICATES T"'E DRAINED/UNDRAINED SITUATION.
~OOlFIERS SHOWN. E.G •• BEDROCK SUBSTRATU". REFER TO A SPECIFIC SOIL SERIES PHASE FOUND IN SOIL "'AI" LEGEND.
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Exhibit A-I, continued: Hydrologic soil groups for United States soils

SOONAKER C SPINEKOP B STABLER B STEUBER B STRElNA. SILTY B

SOD SAP C SPINEKOP. SALINE C STAOY B STEVENS B SUBSTRATUM

SOPER C SPINEKOP. C STAFFORD C STEVENSON B STREVEll B

SOQUEL B MODERATELY WET STAGECOACH B STEWART 0 STR ICKER B

SORENSEN B SPINKS A STAHL C STEWVAl 0 STRICKLAND C

SORF C SPINlIN C STAKE C STICKNEY C STRINGAM B

SORRENTO B SPINNEY B STALEY B STIDHAM B STRINGTOWN B

SORTER 0 SPIRES 0 STAllINGS C STIEN B STRINGTOWN. GRADED C

SORUM 0 SPIRIT C STAMBAUGH B STIGLER 0 STROLE C

SOSA C SPIRO B STAMFORD 0 STILES C STROM C

SOSTIEN 0 SPIVEY B STAMP 0 STIlGAR B STROMAL B

SOlIM B SPLAWN C STAMPEDE 0 STIll B STRONGHOLD B

SOUGHE 0 SPLENDORA C STAN B STIllMAN B STRONGHURST B

SOUlA.JUlE C SPlITEN 0 STANDLEY C STIllWATER 0 STROUPE C

SOUTHACE B SPlITRO 0 STANDUP B STIlSKIN C STROZI C

SOUTHAM 0 SPLITTDP C STANEY 0 STILSON B STRYCH B

SOUTH FORK 0 SPOFFORD 0 STANFIELD C STIMCA B STRYKER C

SOUTHGATE 0 SPOFMORE C STANISLAUS C STIMSON 0 STUBBLEFIELD C

SDUTHMOUNT C SPOKANE C STANISLAUS. WET 0 STINES B STUBBS C

SOUTHRIDGE B SPOKEl B STANROD C STINGAL B STUCKY B

SOUTHWICK C SPONSEllER B STAPAlOOP B STINGDORN 0 STUDEBAKER B

SOWCAN B SPOOL 0 STAPLES B/D STIPE C STUKEL 0

SOWCAN. SOMEWHAT C SPOONER C/O STAPLETON B STIRK 0 STUMBLE A

POORLY DRAINED SPOTSYLVANIA C STAPP C STIRRUP B I STUMPP 0

SPAA 0 SPOTTSWOOD- B STARBUCK 0 STIRUM 8/01 STUMP TOWN B

SPACE CITY A SPRABAT B STARGO 8 STIRUM. PONDED 0 I STUNNER B

SPADE B SPRAY 8 S TAR HOPE 0 STISSING C 1 STUNTZ C

SPADRA B SPRECKELS C STARICHKOF 0 STIVERSVIllE fl I STURGEON B

SPAGER 0 SPRIGGS C STARKEY C STOCKADE B/D STURGIll 0

SPALDING 0 SPR ING C STARKS C STOCKBRIDGE C STURKIE B

SPANA 0 SPRINGDALE A STARlEY 0 STOCKEL 0 STUTTGART 0

SPANAWAY A SPRINGDALE. STONY B STARMAN 0 STOCKLAND B STUTZMAN C

SPANEl 0 SPRINGER B STARR C STOCKPEN 0 STUTZMAN. WET 0

SPANG B SPR INGERV IllE 0 STARVEOUT B STODA B STUTZVIllE C

SPANGENBURG C SPRINGFIELD 0 STASER B STODICK 0 STYERS 0

SPANGENBURG. 0 SPRINGGUlCH B STATE B STOHlMAN 0 STYX B

PONDED SPRINGLAKE A STATELINE 0 STOKES 0 SUAK C

SPANGLER C SPRINGMEYER B STATLER B STOKlY B SUeACO 0

SPARANK 0 SPRINGSTEEN C STATZ 0 STOMAR C SUBLETTE B

SPARHAM 0 SPRINGWATER C STAVELY B STONEBERGER 0 SUBLIGNA B

SPARK HULl' 0 SPROUL 0 STAYTON D STONEBURG B SUB WEll B

SPARMO B SPRUCEDAlE 0 STEARNS 0 STONEHAM 8 SUCARNOOCHEE 0

SPARR C SPUD C STECOAH B STONEHEAD C SUCCESS A

SPARTA. SILTY CLAY B SPUDROCK C STECUM C STONELICK B SUCCOR 0

lOAM SUBSTRATUM SPUKWUSH B STEED A STONEll B SUCHES B

SPARTA. lOAMY A SPUR B STEEr-MAN 0 STONER B SUDBURY B

SUBSTRATUM SPURGER C STEEDMAN. STONY C STONEVIllE B SUDDUTH C

SPARTA. MAAT>50 A SPURLOCK B STEEKEE C STONEWAll C SUDlEY 8

SPARTA. MAAT<50 A SQUAlICUM B STEELE C STCNEWEll A SUDWORTH B

SPARTA. BEDROCK A SQUAllY B STEENS C STONO B/D SUEPERT C

SUBSTRATUM SQUAW B S TEEPCAN 0 STONYFORD 0 SUEY B

SPASPREY C SQUAWCREEK 0 STEESE B STOOKMOOR C SUFF IElD C

SPEAKER C SQUAW ROCK C STEEVER 8 STORDEN B SUFFOLK 8

SPEAKS A SQUAWTIP C STEFF C STCRlA B SUGAKOOl B

SPEARFISH 0 SQUIRES C STEGAll C STORMITT B SUGARBOWL B

SPEARHEAD B ST. ALBANS B STEIGER A STOTT C SUGARDEE B

SPEARMAN B ST. ANTHONY 8 STEILACOOM C STOUGH C SUGARLOAF B

SPEARVIllE C ST. AUGUSTINE C S TEl NAUER B STOUT 0 SUGlO 8

SPECIE B ST. AUGUSTINE. B STEINBECK B STOVHO C SUISUN 0

SPECK 0 ORGAN IC STEINSBURG C STOWE C SUlA B

SPECTACLE C SUBSTRATUM STEIWER C STOWEll 0 SUllIVAN B

SPECTER C ST. CHARLES B STEllA C STOY C SUllY B

SPEElYAI 0 ST. CLAIR 0 STEllAR C STRABER _C SUlOAF B

SPEER B ST. ELMO A STEMBER C STRAHAN B SUlPHURA 0

SPEIGlE B ST. GEORGE B STE"IlT B STRA IGHT C SUlSAVAR B

SPENARD 0 ST. GEORGE. SALINE C STEMlEY C STRANDlINE B SULTAN C

SPENCER B ST. GEORGE. WET 0 STE"PlE B STRANDQUIST B/DI SUMAN B/D

SPENlO B ST. HELENS B STENDAL C STRAT B 1 SUMAS 0

SPENS A 1 ST. IGNACE 0 STEPHEN C STRATFORD B 1 SUMATRA B

SPERRY c/DI ST. .JOHNS B/DI S TEPHENV IllE B STRATTON C 1 SUMINE C

SPEXARTH C 1 ST. JOHNS. 0 I STEPROCK B STRAW B 1 SUMMERFIELD 0

SPHINX 0 I DEPRESSIONAL I STEPSTONE B STRAWN B I SUM"ERS B

SPICER B/D 1 ST. lUCIE A 1 STEPTOE B STREATOR B/DI SUMMERTON B

SPICERTON 0 I ST. MARTIN 0 1 STERLING B STRElNA C I SUMMERVIllE 0

SPICEWOOD C 1 ST. MARYS B 1 STERLINGTON B STRElNA. B I SUMMIT C

SPIKE B I ST. NICHOLAS 0 I STERRETT 0 lACUSTRINE I SUMM ITV I llE C

SPIllCO B I ST. ONGE B 1 STETSO'" B SUBSTRATUM 1 SUMPF 0

SPILLVILLE B 1 ST. PAUL B I STETTER 0 STRELNA. TIll B 1 SUMTER C

SPIlOCK 0 I ST. THOMAS 0 I STEUBEN B SUBSTRATUM 1 SUMTERVIllE C

NOTES: TWO HYDROLOGIC SOIL GROUPS SUCH AS B/C INDICATES THE DRAINED/UNDRAINED SITUATION.
MODIFIERS SHOWN. E.G •• BEDROCK SUBSTRATUM. REFER TO A SPECIFIC SOIL SERIES PHASE FOUND IN SOIL MAP lEGEND.
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Exhibit A-I, continued: Hydrologic soil groups for United States soils

SUMYA 0 SWANTOWN 0 TACOMA 0 I TANQUE 13 I TEHAMA C
SUN 0 SWANVILLE C TACONIC c/ol TANSEM 13 I TEHRAN A
SUNAPEE ~ SWANWICK 0 TACOOSH B/ol TANTALUS 13 , TEIGEN C •SUNBURG B SWAPPS C TADLOCK 13 I TANTILE C/OI TEJA 0

SUNBURST C SWARTSWOOD C T AFF OM 13 I TANWAX 0 1 TEJABE 0

SUNBURY 13 SWARTZ 0 TAFOYA C I TANWAX. DRAINED' C I TEJANA 13

SUNCITY 0 SWASEY 0 TAFT C I TANYAI'D C I TEKENINK 13

SUNCOOK A SWASTIKA C TAFTOWN B I TAOPI B I TEKISON C
SUNO C SWAUK 0 T AFUNA A 1 TAPCO 0 I TEKLANIKA A
SUNDANCE B SWAYNE C TAGGART C 1 TAPIA B I TEKOA C
SUNDAY A SWEATMAN C T AGLAKE 8 I TAPICITOES 0 I TEKOA. EXTREMELY 13

SUNDELL 8 SWEDE 8 TAHKEN ITCH ~ 1 TAPPAN 8/01 STONY
SUNDOWN A SWEEN C TAHO"A B 1 TARA B I TELA B •SUNEV B SWEENEY B T'HOULA 0 1 TARBORO A I TELCHER B
SU'IFIELD 13 SWEET C TAHQUATS B I TARGHEE C 1 TELECAN 13

SUNLIGHT 0 SWEET APPLE B T AINTOR C/O TARKINGTON C TELEFONO C
SUNNYHAY 0 SWEETGRASS B TAJO C TARKIO 0 TELEMON 0

SU'INYSIOE B SWEETWATER 0 TAKEUCHI C TARKLIN C TELEPHONE 0

SUNNYVALE C SWE ITBERG C TAKILMA B TARLOC B TELESCOPE A
SUNRAY B SWE IT I NG C TAKOTNA B TARNACH 0 TELFER A
SUNRISE C SWEM C TAKPOCrlAO 0 TARNAV B TELFERNER 0

SUNSE T B SWENOOA ~ TALAG 0 TARPLEY 0 TELL B

SUNSHINE C SWIFT B T ALA "ANTES B TARR A TELLER B
SUNSWEET C SWIFT CREEK B TALANTE D TARRANT 0 TELL ICO B •SUNUP 0 SWIFTON B TALAPUS e TARRETE 0 TELLMAN B
SUNY 0 SWIMLEY C TALBOTT C TARRYALL C TELLURA C
SUO'll C SWIMS B TALCO D TARRYTOWN C TELOS C
SUP B SWINGLER B TALCOT 13/0 TASAYA C TELSTAO C
SUPAN B SWINGLF.R. WET. C TALIHINA 0 TASCOSA B TEMAN B
SUPERIOR 0 STRONGLY SALINE TALKEETNA e TASSEL 0 TE"BLOR 0

SUPERSTITION A SWINGLER. WET C TALLA C TASSELMAN 0 TEMESCAL 0

SUPERVISOR C SWINK 0 TALLAC B TASSO B TEMO C
SUPPLEE B SWINOMISH C TALLADEGA C TATAI C TEMPLE C e·SUR C SWINT 8 TALLAPOOSA C TATE 13 TEMPLETON 13

SURFSIDE D SWISBOA 0 TALLEYVILLE B TATERHEAP 13 TE!'.VIK 13

SURGEI' C SWISSHELM e TALLOWBOX C TATIYEE C TENABO 0

SURGH 13 SWISSTAG B TALLS e TATLUM 0 TENAHA 13

SUR 'lUI' 13 SWISSVALE D TALLULA E TATOUCHE 13 TENAS C
SURPLUS C SWITCHBACK C TALLY B TATTON D TENCEE D
SURPRISE B SWIT ZERLANO B TALMAGE 13 TATUM e TENDOY 0

SURRENCY D SWOPE C TAUiO A HUNTON C TENERIFFE A
SURRETT C SWORMVILLE C TALMOON D TAVARES A TENEX B

SURVE YORS 13 SWYGERT C TALOKA 0 TAWAH 13 1 TENINO C

SURVYA C SYBLON 0 TALPA 0 TAWAS A/O TENMILE C •SUSAII:NA C/O SYCAMORE. 13 TALQUIN ~/O TAWCAW C TENNO 0

SUSANVILLE 0 "OOERATELY WET. TALUCE 0 TAYLOR C TENORIO 13

SUSIE CREEK C SALINE TA"A e TAYLOR CREEK C TENOT C
SUSIHlA A SYCAMORE, C TAMA .... A 0 TAYLORSFLAT B TENPIN 0

SUSQUEHANNA 0 MODERATELY WET. T AMA LCO 0 TAYLORSFLAT. C TENRAG B
SUTA [J CLA YEY SUBSTRATUM TA"ALPAIS C SALINE-ALKALI TENSAS 0

SUTCLIFF 13 SYCA~ORE. C TA"ANEEN ~ TAYLORSVILLE C TENSED C
SUTHER C MODERATELY WET TAMBA 0 TAZLINA A TENSLEEP 13

SUTHERLAND 0 SYCA"ORE. ORAINEO B TA"E LY B TEAGULF C TENSNOIR 13

SUTHERLIN C SYCAMORE. FLOODED C TA"FLAT D TEAKEAN ~ TENVORRO 0 •SUTKIN 6 SYCAMORE. CLAY B TAMFORO 0 TEALSON 0 TEO 13

SUTLE Y 13 SUBSTRATUM TAMMANY CREEK 13 TEALWHIT 0 TEOCULLI B

SUTPHEN D SYCAN A TA""IN" f1 TEANAWAY B TEPETE 0

SUTRO C SYCLE 13 TA"P e TEAPO C TEQUESTA 13/0

SUTTLEI' 13 SYCOLINE 0 TAMPICO B TEASDALE B TERADA B
SUTTON 13 SYENITE C TM~AMA 0 TEASPOON 0 TERBIES 13

SUVER 0 SYLACAUGA 0 TANANA 0 TEBAY e TERENCE 13

SUWANEE B SYLCO C TANANA. THAWED 8 TEBBS 8 TERESA 0

SVEA a SYLVAN B TANANA. MODERATELY C TEBO 8 TERINO 0

SVENSEN B SYLVAN lAM C WET TECHADO 0 TEl' LAN 0

SVERDRUP 13 SYLVESTER B TANA SEE B TECHICK B TERLCO 13 •SWAGER C SYLV I A C TANAZZA B TECO E' TERLINGUA 0

SWAINOW B $YMCO C TANBARK 0 TECOLOTE 13 TERMINAL 0

SWAKANE 0 SYMERTON B TANDY 0 TECOMAR 0 TERMO 0

SWALER 0 SYNAREP e TANEU" E TECOPA 0 TERCMOTE B

SWALESILVER 0 SYRACUSE B TANEY C TEDROW 13 TEROUGE 0

SWAMPYDRAW B SYRENE 6/01 TANGA IR C TEEL 13 TERRA CEIA 13/0

SWAN 0 SYRETT C I TANG I C TEELEI' 13 TERRA CE IA. TIDAL 0

SWANBOY 0 TABECHEOING C 1 TANGLE C TEEMAT 13 TERRA CEIA. 0

SWANOAO B TABERNASH 13 I TANNA 0 TEESTO 0 FREQUENTLY

SWANLAKE B TABLE "OUNTAIN B 1 TANNAHILL B TEETERS C FLOODED •SWANNER 0 TABLER 0 1 TANNER C TEEWINOT 0 TERRAO C eSWANSEA 0 TABOR 0 1 TANNER. LOW 0 TEl' TON C TERRETON 0

SWANSON C TACAN B 1 pREClpl TATION TEGURO 0 TERRETON. STONY C
SWANTGN C/O TACHI 0 1 TANOE' E' TEHACHAPI C TERRIL 13

NOTES: TWO HYDROLOGIC SOIL GROUPS SUCH AS B/C INDICATES THE DRAINED/UNDRAINED SITUATION.
MODIFIERS SHOWN. E.G .. BEDROCK SUBSTRATUM. REFER TO A SPECIFIC SOIL SERIES PHASE FOUND IN SOIL MAP LEGEND.
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Exhibit A-I, continued: Hydrologic soil groups for United States soils

TE'lRO C I THURLON I C TINTml A TOLTEC C I TORSIDO 0
TERRY C 1 THURLOW B TINY TOWN B TOLUCA B I TORTUGAS 0
TERT 0 1 THURMAN A TICCANO 0 TOLYAR B I TORULL 0
TERWILLIGER C I THURMO'llT B TIOGA B TOMAH B I TOSCA B
TESAJO B 1 THWOOP C TIPPAH C TOMAHAWK A I TOSSER B
TESSFIYE 0 1 TI AGOS & TIPPECANOE B TOMALES 0 I TOSTON C
TETHRICK 8 1 TIAK C TIPPER C TO"ASAKI C 1 TOTAYI A
TETON C 1 T 18AN B TIPPERARY A TO"AST C 1 TOTELAKE B
TETONIA B I TIBBI TTS B TIPPIPAH 8 TO"BAP C I TOTEM 8
TETONKA C/O TI8S C TIPPO C TOMBSTONE 8 I TOTIER C
TETONYIEW 0 T IBSON B TIPTON B TOME B I TOTO 8/0
TETONYILLE 0 TIBURONES 0 T IPTONYI LLE B TO"EL 0 I TOTTEN C/O
TETONYILLE. C TICA 0 TIPTOP B TO"ERA C I TOUCHET C

GRAYELLY TICE B TIRO C TO"ERA. CEMENTED 0 1 TOUHEY 8
TETOTUM C TICELL 0 TISBURY B SUBSTRATUM 1 TOUL" C
TEVIS " TICHNO::? 0 TISCH 0 TOMICHI A I TOULON B
TEW C TleINO C TISDALE C TOMOICA 6/DI TDURN C
TEWA B TICKAPOO D TISH,R B TO~OTLEV 6/01 TOURNOUIST 6

TEX B TICKASON B TI50NIA 0 TO"S C I TOURS B
TEXANA D TIDINGS & TlSWORTH C TOMSHERRY C 1 TOUTLE A
TE XARK 0 TIDWELL D TITUS 8/DI TOMTY D I TOUTLE. FLOODED B
TE XL I 'liE B T IERR A 0 T ITUSV ILLE C 1 TONALEA C 1 TOYAR C
TE XROY B TIERRANEGRE B TIVOLI A I TONASKET B I TOWAVE B
TEZUMA C TIESIOE 0 TIVY C 1 TONATA 0 1 TOWHEE D
THACKER 0 TIETON B TCA B 1 TONCANA B I TOWNER B
THACKERY 8 TIFFANY B/ol TGADLAKE B I TONEY 0 I TOWNLEY C
THADER C TIFTON g 1 TOANO B 1 TONGUE RIVER C 1 TOWNSEND C
THAGE C TIGER CREEK E' I TOANO E' 1 TONIO 6 I TOWOSAHGY B
THATCHER B TIGERO"l B I TOBICO A/ol TONKA C/O 1 TOXAWAY B/D
THATUNA C TIGIT C I TOBIN B 1 TONKAVAR A I TOY 0
THAYNE g TIGIWO'll B I T06 I SH C I TONKAWA A I TOYAH B
THEBES a T IGLE Y e I TOELER B 1 TONKEY 8/0 TOYUSKA B
THEBO 0 T IGON 0 1 TeeOSA 0 I TONKIN e TOZE B
THEOALUNO C TIGUA D I TeBY 6 1 TONKIN. MODERATELY C TRABUCO C
THEEOLE C TIJERAS B 1 TOCAL C 1 WET TRACHUTE B
THENAS C TIKI 0 I TOCAlOMA C 1 TONKS C TRACK 0
THE ODOR 0 T IlFER B/D TOCAN e I TONOPAH A TRACK. ORAl NED C
THEON n TilFORD B TOCCOA B I TONOR C TRACOSA 0
T,",ERE SA e TILLEDA e TOCK C I TONOWEK B TRACY B
THERIOT 0 TILLiCUM B TOCO I B/O TON"A B TRAOEOOllAR B
THER"O 0 TIll"AN C TODDLER B TONS INA 6 TRAER B/O
THERMOPOLIS 0 TlllMONT B TOOO~TAY 0 TONTI C TRAG B
THESS B TILlOU C TODDY IllE B TONUCO 0 TRAG. COOL C
THETFORD A TllMA C TC'l)OS C TOOLES 0 TRAHA~l C
THE1I S B TILSIT C TOEHEAO B TOOlESBORO B TRA Il A
THIEFRIVER a/o TilTON r TGEJA B TOOMES 0 TRAILA"P 0
THIEL a TIMBAllER 0 TOE" C TOONE C TRAllCREEK C
THIESSEN C TIMBERG C TOGCHA B TOONE. lOAMY e TRAilHEAD B
THIKE 0 TIMBE"HEAO B TOGNONI 0 SUBSTRATUM. STONY TRAINER B
THIOKOL B TI"BERlY & TOGO 6 TOP C TRAITORS 0
THIRST 0 TIMBERYILLE B TCGUS 0 TOPEKI 0 TRAMPAS C
THISTlEBURN B TIMBLIN 0 TCHONA C TOPE"AN 0 TRAMWAY B
THISTlEOf.W B TIM8UCTOO C TCIMI C TOPIA 0 TRANQUILAR C
THOENY 0 TIMENTWA B TOINE e TOPLIFF B TRANSYLVANIA 8
THOMAS B/O TIMHllL D TCISNOT B/O TOPONCE C TRAPPER B
THOMHILL B TIMHUS B TOISNOT. PONDED 0 TOPPENISH 0 TRAPPIST C
THO"S 0 TIMKEN 0 TOIYA8E C TOPPENISH. DRAINED C TRAPPS 8
THORNBURGH 13 TI"MER"AN B TOKAY B TOPPER e TRASK C
THORNDALE 0 TIMMONS a TOKEEN C TOPSEY C TRAVELERS 0
THORNDIKE C/O TIMPAHUTE C TOKlAT 0 TOQUERVillE 0 TRAYER B
THORNOCK 0 TIMPANOGOS B TnOPER 0 TOQUI 0 TRAVERTINE C
THORNTON D TIMPANOGOS. C TCKUl C Toauop A TRAVESSILLA 0
THOROUGHFARE 8 "ODERATElY WELL TClANY B TOP 0 TRAVIS C
THORP C/O DRAIN~O TOlEY B TORBOY A TRAYSON 0
THOUT C 1IMPER 0 TOLEDO 0 TORCHLIGHT C TRAWICK 8
THOW B TI"ULA B TOLfX 0 TOROIA 0 TRAY C
THOWSON B TI'IlA C TOll CHA 0 TOREX B TREADWAY 0
THRASH 8 TINAJA B TelKE B TORHUNTA C TREATY 8/0
THREADGill B TI'IlA"OU C TOLL A TORNEY 0 TREBLE 8
THREE CHOP B TINOAHAY B TOllGATE B TORNILLO B TREBLOC 0
THREEDOT 0 TINDAHAY. GRAVELLY A TOllhOUS~ 0 TORN ING B TREBOR C
THREEK C TINE A TOLMAN 0 TOROOA B TREEKOR 0
THREE"ILE B TINEMAN B TOLNA E TORONTO C TREEKOR. NONSTONY C
THREE TOP C T INEMA'I. WET C TOlO B TORPEDO lAKE 0 TREEN 0
THROCK C TINGEY B TOLONIER B TORREON C TREGO C
THULEPAH C TINKER C TOlSONA 0 TORREON. COBBlY 0 TREHARNE C
THUMB ERLAND B TIN'll D TOlSONA. TilL B TORRES A TRElK 8
THUNDERBIRD 0 T INN I 'II A SUBSTRATU'4 TORRO B TRElONA 0
THURBER 0 TINSLEY A TOlSTCI 0 TORRY B/ol TREMANT B

NOTES: TWO HYDROLOGIC SOil GROUPS SUCH AS 8/C INDICATES T~E DRAINED/UNDRAINED SITUATION.
MODIFI~~S SHOWN. E.G •• BEDROCK SUBSTRATUM. REFER TO A SPECIEIC SOIL SERIES PHASE FOUND I'll SOIL MAP LEGEND.
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Exhibit A-I, continued: Hydrologic soil groups for United States soils

•

e.
C I
o I
C I
o 1
C I
c I
e I
B I
o 1
B I
B I
B I
o I
C/O
B
8
o
C
B
E'
B
B
e
C

C
B
6
B
o
6

TREMBLES
TREMBLES.

MODERATELY WET
TREMONA
TREMPE
TREMPEALEAU
TRENARY
TRENHOLM
TRENT
TRENTON
TREON
TREP
TRES HERMANOS
TRESANO
TRESEO
TRESTLE
TRETTEl'
TREVINO
TREVlAC
TREY
TRIANGLE
TRIBBEY
TRICON
TRIO
TRIO. NONSTONY
TRIDEll
TRIGGER
TRIGO
TRIMAo
TRIMBLE
TRIMMER
TRINIDAD
TRINITY
TRIO
TRIOMAS
TRIPIT
TRIPLEI'
TRIPOLI
TRIPP
TRISTAN
TRITON
TRIX
TROCKEN
TROJAN
TROMP
TRONSEN
TROOK
TROOK. SALINE
TROPAl
TROPIC
TROSI
TROSKY
TROUGHS
TROUP
TROUT CREEK
TROUT RIVER
TROUTDALE
TRoUTER
TROUTVIllE
TROVE
TROXEL
TRUAX
TRUBlE
TRUCE
TRUCHOT
TRUCKEE
TRUCKEE. DRAINED
TRUCK TON
TRUoAU
TRUDE
TRUEFISSURE
TRUESDALE
TRUHo Y
TRUlAE
TRUlON
TRUMAN
TRUMBUll
TRUMP
TRUNK

B
C

C
A
8
B
o
B
o
o
B
B
B
C
B
B
o
B
A
o
C
C
C
B
B
o
o
B
B
C
o
o
o
B
C
B I
B/O
B
B
o
B
B
B
C
B
B
C
o
B
o
B/o
D
A
C
A
C

C
B
B
B
B
C
C
C
C
B
B
B
A
B
C
o
o
C
B
o
o
o

TRUSCREEK B
TRUSSEl C
TRUVAR 0
TRYON 0
TSAlI C
TSCHICoMA B
TSIRKU C
TSoSIE B
TUB C
TUBAC C
TUBERET C
TUCANNON C
TUCKAHOE e
TUCKER C
TUCKER~AN 0
TUCSON B
TUCUMCARI B
TUFFIT C
TUFFO 0
TUGHIll 0
TUJUNGA A
TUKEY C
TUKUHNIK C
TUKW IlA D
TUKWILA. DRAINED C
TUlA C
TUlANA. DRAINED B
TUlANA. NONFlOODEo C
TULARE 0
TULARGO e
TULAROSA B
TUlASE B
TUlCH B
TUlECAN C
TULELAKE D
TULIA B
TUlIK B
TUllAHASSEE C
TUllER D
TUllOCK C
TUllY C
TUlDSO 0
TUMAC B
TUMAlO C
TUMARION 0
TUMBlETON C
TUMTUM 0
TUNBRIDGE C
TUNEH III D
TUNICA D
TUNIS 0
TUNITAS C
TUNK A
TUNKHANNOCK A
TUNNEL B
TUNN I SON 0
TUOM I B
TUPELO D
TUPUKNUK 0
TUQUE B
TURBEVIllE C
TURBOTVIllE C
TURBYFIll B
TURK C
TURKEYSPRINGS B
TURLEY B
TURlIN B
TURLOCK 0
TURMOUNo 0
TURNBACK C
TURNBUll 0
TURNER B
TURNERCRES T C
TURNERVIllE B
TURNEY B
TURRAH C
TURRET B
TURR IA B
TURRIA. WET C

TURSON
TURTON
TUSAYAN
TUSCAN
TUSCARAWAS
TUSCAWIllA
TUSCOLA
TUSCOSSO
TUSCUMBIA
TUSEl
TUSIP
TUSK
TUSKAHOMA
TUSKEEGO
TUSlER
TUSQUITEE
TUSSY
TUSTEll
TUSTIN
TUSTUMENA
TUTE
TUTH III
TUTNI
TUTTLE
TUTUIllA
TUTWILER
TUWEEP
TUXE KAN
T\OIEBA
TWE'BA. MODERATELY

WET
TWEBA. DRAINED
T\OIEEoy
TWEENER
TWICK
TWIG
TWILIGHT
TWIN CREEK
TWINING
TWINSI
TWISSElMAN
TWISSElMAN.

SALINE-ALKALI.
WET

TWISSElMAN.
SALINE-ALKALI

TWoMIlE
TWOTOP
TYBO
TYEE
TYGART
TYGH
TYLER
TYNDAll
TYNDAll. DRAINED
TYNER
TYONEK
TYRE
TYRONE
TYSON
TYZAK
UANA
ueANK
UBAR
U8EHFBE
UBIK
U8lY
UCHEE
UCOlO
UCOP IA
UOAHO
UOEl
UOElOPE
UDOlPHO
UFFENS
UFFENS. FLOODED
UGAK
UHAlOI
UHl

C
C
o
o
o
B
B
C
C
C
o

o

C/ol
D I
o I
o I
o I
C I
o I
C 1
B I
A I
o I
A/o
C
B
o
o
B
o
C
B
B
A
o
P
B
o
o
B/Ol
8 1
C 1
o I
8 I
8 I

UHLAND
UHLIG
UHlORN
UINTA
UKIAH
UlA
UlEN
UllOA
UllOA
UlM
UlRANT
ULRIC
UlRICHER
ULTRA
ULUPALAKUA
UlY
ULYSSES
UMA
UMAPINE
UMAPINE. DRAINED
UMATIllA
UI'BARG
UMBERlANo
UMIAT
UMIKOA
UI'Il
UMPA
UI'PCOOS
UMPUMP
UNA
UNADIllA
UNAKA
UNAKWIK
UNA WEEP
UNCAS
UNCO"'PAHGRE
UNDERWOOD
UNoUSK
UNGERS
UNICOI
UNION
UNIONTOWN
UNIONVIllE
UNISON
UNIUS
UNI VEGA
UNlIC
UNSEl
UNSON
UPDEGRAFF
UPDIKE
UPSATA
UPSHUR
UPSON
UPSON. STONY
UPSPRING
UPSTEER
UPTMOR
UPTON
UPYIllE
URACCA
URBANA
URBO
UREAL
URICH
URIPNES
URIPNES. GRAYEllY
URlANo
URNE
URNESS
URSA
URSINE
URTAH
URWIl
USAl
USAl. GRAVEllY
USHAR
USINE
USK

B
B
C
B
D
C
B
o
B
C
B
C
8
o
B
B
8
A

o
C
B
C
o
o
B
o
B
o
B
o
B
B
o
B
o
o
B
B
8
B
C
B
B
B
o
o
B
B
B
8
o
e
o
B
C
o
B
C
C
B
8
C
o
o I
C/O 1
D I
C 1
C I
B I
8/01
C I
o I
C I
C I
C I
8 I
B I
A I
C I

UTAeA
UTAlINE
UTE
UTICA
UTLEY
UTSo
UTUAoO
UVAoA
UVALDE
UVI
UWAlA
UWHARRIE
UZONA
VABEM
VABUS
VACHERIE
VAoAHO
VADER
VADNAIS
VAOO
VAEOA
VAIDEN
VAIlTON
VAlVA
VAl8Y
VAlCO
VAL CREEK
VAlCREST
VALDEZ. CLAYEY

SUBSTRATUM
VALDEZ. SALINE
VALDEZ. CLAYEY

SUBSTRATUM.
SALINE

VALDEZ. DRAINED
VALDOSTA
VALE
VALENCIA
VALENT
VALENTINE
VALERA
VALHAllA
VAlKARIA
VAlKARIA.

DEPRESSIONAL
VAllAI'
VAllE
VAllECITOS
VAllEONO
VAllERS
VAllEYCITY
VAL MAR
VAlMONT
VALMY
VAlNOR
VALOIS
VAlPAC
VAlSETZ
VAlTO
VAL TON
VALVERDE
VAMER
VAMONT
VAMP
VAN oUSEN
VAN HORN
VAN NOSTERI'
VAN WAGONER
VANAJO
VANANOA
VAN8RUNT
VANCE
VANoA
VANDALIA
VANDAMME
VANOAMORE
VANDERGRIFT
VANDERHOFF
VANDERLIP

B
o
B
B
B
B
o
8
B
8
B
o
o
C
C
o
B
C
B
o
o
B
o
C
C
B
C
o

o
C

C
A
B
B
A
A

C
A
B/o
o

o
B
o
B
C
o
C
C
B
C
B
C
C
o
B
B
o
o
C
B
B
C
o
o
o
C
C
o
o
B
B
C
C
A

•

•

•

e·
•

•

•

•e
NOTES: TWO HYDROLOGIC SOIL GROUPS SUCH AS B/C INDICATES THE DRAINED/UNDRAINED SITUATION.

MODIFIERS SHOWN. E.G •• BEDROCK SUBSTRATUM. REFER TO A SPECIFIC SOIL SERIES PHASE FOUND IN SOIL MAP lEGEND.
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Exhibit A-I, continued: Hydrologic soil groups for United States soils

VANEPPS C VERDE C I VlllV. DRAINED B I WABASSO B/ol WALES. OVERBLOWN C

VANET 0 VERDEl D I VllOT C 1 WABASSO. 0 I WALFORD B/D

VANG B VEROICO D I Vlt-IVlllE l:' I DEPRESSIONAL I WALHAllA B
VANGUARD C VERDIGRIS B I VINA £> I WABBASEKA 0 I WALKE C

VANr~ETER C VERDUN D I VINCENNES C/O WABEK A I WAlKNOllS 0

VANNI B VERENDRYE B/O VINCENT C WABEN 6 I WAlKON C

VANNOY C VERGAS C VINCOM C WABUSKA C I WAll B

VANOCKER B VERGENNES C VINDICATOR D WACA B I WAllA WAllA B
VANOSS B VERHALEN D VINEGARROON C WACAHOOTA 0 I WAllACE B

VANPETTEN B VERICK C VINE YARD C WACOTA B I WAllEN B

VANSICKLE D VERIT AS B VINGO B WACOUSTA B/O WAllER B/O

VANSON B VERJElES l:' VINING C WADAMS B WAlliNGTON C
VANSTEl B VERlAND 0 VININI l:' WADDOUPS B WAllKill C/l:'

VANTAGE VERlOT 0 VINITA C WAOEll B WAllKill. B/O

VANVOR B VERMEJO D VINJE B WADENA B NONFlOODEO
VANWYPER C VERMILLION C VINLANl> 0 WADENILL B WALLOWA C
VANZANDT C VERMI SA l:' VINSAO C WAOER ( WALL ROCK C
VAQUERO 0 VERNAOo D VINSON B WADESPRINGS ( WAllSBURG 0

VARCo 0 VERNAL B VINT B WADLEIGH D WAllSON B

VARDEN B VERNAL! S B VINT. WET ( WADMALAW 0 WAllUSKI (

VARElUM B VERNDALE B VINTAS A WADSWORTH C WAlNETT C
VARElUM. (lAY lOAM ( VERNI A A VINTON B WAGES B WAlDNG B

SUBSTRATUM VERNON D VIOLA D WAGNER 0 WALPOLE C
VARGAS C VERNONIA B VIPoNT C WAGONBoX D WAlREES C
VARICK D VERO B/O VIRATON C WAGoNTIRE 0 WALSH B

VARINA C VERO. DEPRESSIONAL 0 VIRDEN B/O WAGRAM A WAlSTEAO B
VARNA C VERSHI'lE C VIRGEllE C WAHA C WALTERS B
VA'INEY B VERSDN C VIRGil B WAHATOYA C WAlTERSHOW B

VA'lRl:' B VERTEl l:' VIRGIN PEAK 0 WAHI:E 0 WAl TI 0

VARYSBURG e VERTREES B VIRGIN RIVER C WAHGUYHE 0 WAlUM B
VASA B VES B VIRK UlA C WAHIAWA B WAlVAN B

VASHT I C VESEY B VIRTUE C WAHIKUlI C WAlVIllE B
VASQUEZ C VESPER D VISTA B WAHKEENA B WAMBA 0

VASSAl90RO 0 VESSER C V IT AlE C WAH lUKE B WAMBA. DRAINED C
VASSAR B VESSIllA 0 VITZTHUM 0 WAHOO 0 WAI,mUSKA A
VASSETT B VESTA B VIUOA n WAHPETON C WAMEGO C
VASTI"E C VFSTABURG A/D V IUM 0 WAHREKOAM C WAMIC B
VAST! NE. D VESTON 0 VIVES B WAHSTAl 0 WAMPoO 0

SAL! NE-AlKAL! VETA B VIVI B WAHT!GUP B WAMPSVIllE e
VAUCLUSE C VETAl B VIXEN B WAHTUM 0 WANAGAN B
VAUGHAN 0 VETEADO C VIZCAINO D WAHWEAP 0 WANBLEE 0

VAUGHNSVIllE C VEYO D VIZCAPOINT D WAIAHA 0 WANDA B
VAY B VIA B VlASATY C WA IAKOA C WANDO A
VAYAS 0 VIAN B VLECK 0 WAlAlEAlE 0 WANETTA B
VEAL B VIelE A VlY C WAIALUA B WANIllA C
VEATCH B VIBo B VOATS B "AIAWA 0 WANN B
VEATCH. STONY C VIBO'IAS D VOCA C WAIHUNA C WANNACOTT B
VEAZIE A VIBORG B VOOEPMAIER B WAIKAlOA B WANOGA B
VEBAR B VICEE B VOIGHT B WAIKANE B WANO"IE C
VECONT 0 V ICK C VOlADORA e WAIKAPU B WANSER 0
VEE DUM 0 VICKERY C VOlASH B WAIKoMO 0 WANSER. DRAINED B
VEEl B VICKING 6 VOLBORG 0 WAilUKU B WAPAl A
VEGA C VICKING. DRY 0 VOlCC 0 WAIMEA B WAPAL. BEDROCK B
VEGA ALTA B VICKSBURG B VOLE NTE C WAINEE B SUBSTRATUM
VEGA BAJA C VlCKTON B VOL! "IA B WAINOlA B WAPAl. BEDROCK B
VEKOl 0 VICTINE 0 VOLKMAR B WAIPAHU C SUBSTRATUM
VEKOl. COOL C VICTOR 6 VOLNEY 6 WAI SKA B WAPATO 0

VELASCO 0 VICTORIA 0 VOlPEJ;IE C WAITS B WAPEllO B
VELDA B VICTORVIllE B VOL TA 0 WAKE 0 WAPI 0

VElOKAMP B VICTORY B VOLTAGE B WAKEHl 6 WAPINITIA B
VELMA B VICU C VOL T AI 'IE 0 WAKEFIELD B WAPPING B
VElDW B VIDA C VOLTAIRE. DRAINED C WAKELAND C I WAPPINGER B
VELVA B VIOAURI 0 VOLTAIRE. GRAVEllY C WAKEPISH B I WAPPO 0

VENA C VIDRINE 0 SUBSTRATUM WAK ITA 0 I WAPSHlllA B
VENABLE 0 VIEJA 0 VOlUSIA C WAKONDA B I WAPSIE B
VENAO ITO 0 VIENNA B VONA B WAKONDA. TIll C I WAPTUS C
VENANGO C VIEQUES B VONAlEE B SUBSTRATUM I WARBA B
VENAPASS 0 VIGAR C VONASON B WAKUllA A I WAROBORO A
VENA TOR C VIGIA 0 VOORHIES C WAlCAN C I WARDEll C
VENETA 0 VIGNOlO C VORE A WALCOTT B I WARDEN B
VENEZIA 0 VIGO 0 VOSBURG B WAlOBIllIG B I WARDE NOT A
VENICE C VIGUS B VOSS B WALDECK C 1 WARDWEll C
VENlO 0 VIKING 0 VOSSET B WALDEN 0 I WARE B
VENTRIS 0 Vil 0 VULCAN C WALDO 0 I WAREAGlE B
VENTURE 0 VILAS A VYlACH 0 WALDORF c/ol WAREHAM C
VENU" 0 VIllA B WAAS e WALDPORT A I WARM SPRINGS 0
VENUS B VIllA GROVE B WABANICA C WALDRON 0 I WARM SPRINGS. C
vERBOORT 0 VIllEGREEN C WAFlASH [l WALDROUP 0 I ORAINEO. CLAY
VERCllFF C VlllY 0 WABASHA 0 WALES B I SUBSTRATUM

NOTES: TWO HYDROLOGIC SOIL GROUPS SUCH AS B/C NOICATES T~E DRAINED/UNDRAINED SITUATION.
~ODIFl~RS SHOWN. E.G •• BEDROCK SUBSTRATUM. REFER TO A SPECIFIC SOIL SERIES PHASE FOUND IN SOil MAP lEGEND.
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Exhibit A-I, continued: Hydrologic soil groups for United States soils

WARM SPRINGS. C 1 WAUPECAN 8 I WELD C WETTERHORN C I WI8AUX 8
DRAINED. ALKALI I WAUQUIE 8 1 WELDA C WETZEL 0 1 WICHITA C

WARM SPRINGS. C I WAURIKA 0 1 WEllER C WEVER TON 8 1 WICHUP 0
DRAINED 1 WAUSEON B/O 1 WElliNGTON 0 WEWELA 8 1 WICKAHONEY 0 •WARM SPRINGS. COOL C 1 WAUTOMA 8/01 WEllMAN 8 WEWOKA C 1 WICKEN8URG 0

WARMAN B/ol WAVELAND 8/01 WELLS 8 WEYERS c/ol WICKERSHAM 8
"ARMAN. GRAVEllY A/ol WAVELAND. 0 1 WflLS80RO C WEYMOUTH 8 I WICKETT C

SUBSOil I DEPRESSIONAL 1 WEllSCREEK 8 WHAKANA 8 1 WICKHAM 8
WARNEKE 0 1 WAVERLY 8/01 WEllSEO C WHAlAN 8 1 WICKIUP C
WARNERS C/O WAWASEE 8 1 WfllSTON 8 WHALEY 0 I WICKS8URG 8
WARNOCK 8 WAW INA A I WEllSV IllE 8 WHARTON C I WICUP C
WARRENTON 0 WAX C I WEllTON 8 WHATCOM C 1 WIDEMAN A
WARSAW 8 WAXPOOl 0 1 WELDY C WHATELY 0 I WIDEN C
WARslNG 8 WAYAH 8 1 WElRING 0 WHEATLEY A/ol WIOTSOE 8 •WARWICK A WAY8E 0 I WElSUM 0 WHEATRIOGE 8 I WIEHl C
WASA 0 WAYCUP 8 I WELTER 0 WHEATVIllE 8 I WIELAND C
WASATCH A WAYOEN 0 1 WEMPLE 8 WHEELER 8 I WIERGATE 0
WASCO 8 WAYLAND C/O WENAs 0 WHEElERVlllE 8 1 WIFFO 8
WASOA 8/0 WAYMOR 8 WENA S. ORA INEO C WHEELING 8 1 WIGGLER 0
WASEPI 8 WAYNECO 0 WENA TCHEE C IIHEElON 0 1 WIGGLE TON 8
WASH8URN 0 WAYNES80RO 8 WENOANE C IIHETROCK C WIGTON A
WASHINGTON B WAYNETOWN C WENOANE. DRAINED B WHETSTONE C WILAHA 8
WASHINGTON. WET C WEA 8 WENDOVER 0 WHICHMAN 8 WIL8ANKS 0

SUBSTRATUM WEASH C WENDTE 0 WHI08EY C WIl8RAHAM C •WASHOE 8 .EATHERFOIW 8 WENONA C WHIlPHANG 0 WIl8UR 8
WASHOUGAL 8 WEAVER C WENTWORTH 8 WHIPPANY C WIl8URTON 8
WAsHTENAW C/O WEAVERVillE 8 WEOGUFKA C WHIPPLE 0 WIlCO C
WASillA 0 WEBB C WEPO C WHIPSTOCK C WilCOX 0
WAsIOJA B WE88RIDGE 8 WERElO 8 WHIRLO 8 WilCOXSON C
WASK I SH 0 WE8BTOWN C WERlOG C WHISKEYOICK C WllOALE C
WASKO'"' C WE8ER 8 WERNER 0 WHISPERING C WILDCAT 0
WASPO 0 WE81lE C W(RNOCK 8 WHISTLE 8 WilDERNESS C
WASSAIC 8 IIEBSTER 8/01 WESCONNETT c WHIT 8 WilDGEN 8 e·WASslT 0 WEDEKIND 0 1 WESOY C WHITAKER C WIlOHORSE A
WATA8 C WEOERTZ 8 1 WESFll 0 WHITE HOUSE C WIlOORS C
WATAMA C WEDGE A I WESIX 0 IIHITE STORE 0 WIlOIIOOO 0
WATAUGA B WEOlAR C 1 WESKA 0 WHITE SWAN 0 WilE C
WATCHA808 C IIEOOWEE B I WESLEY 8 WHITECAP 0 WilEY 8
WATCH AUG 8 WEED 8 1 WESO 8 WHITEClOUO 8 WilHITE C/O
WATCHUNG 0 WEEDING 0 1 WESPAC 0 WHITECOW 8 WilHOIT 8
WATER8URY 0 WEEDMARK 8 1 WESPAC. SANDY C WHITECROSS 0 WilKES C
WATERCANYON 8 WEEK I WACHEE 0 I SUBSTRATUM WHITEFISH 8 WilKESON B
WATEREE 8 WEEKS C I WESSEL C WHITEFORD 8 WilKINS 0
WATERMAN 0 WEEKsVlllE 8/01 WESTEROOK 0 WHITEHAll 8 Will B/O •WATERTOWN A WEENA 0 1 WESTBURY C WHITEHIllS C WIllA8Y C
WATERVILLE 8 WEEPAH C I WEST8UTTE C WHITEHORN 0 WILlACY 8
WATKINS 8 WEESATCHE 8 1 WESTCAMP C WHITEHORSE 8 WillA KENZIE C
WATKINS RIDGE 8 WEGA 8 1 WESTCREEK B WHITEKNOB 8 WillA MAR 8
WATO B WEHAOKEE 0 I WESTE C WHITELAKE 8 WlllAMETTE 8
WATONGA 0 WEIGANG C 1 WESTERVillE B WHITEMAN 0 WlllAMETTE. WET C
WATOOPAH 8 IIEIGlE 0 1 WEST FORK 0 WHITEPEAK 0 WIllANCH 0
WATROUS B WEIKERT C/O WESTHAVEN B WHITERIVER C WIllAPA C
WATSEKA 8 WEIMER 0 WESTHAVEN. C WHITEROCK 0 WillARD B
WATSON C WEIN8ACH C SALINE-ALKALI W,",ITES80RO C WillETTE A/O
WATSONIA 0 WEINGART 0 WEST INOI AN C WHITESBURG C WIllHIll C •WATSONVillE 0 IoEINGARTEN C WESTLAKE 0 WHITESON 0 WILlHO 0
WATT 0 WEIR 0 WESTLAND B/O WHITESTONE 8 WilliAMS B
WATTON C WEIRMA.N C WEsTMORE C WHITETHORN B WI lLl AMSBURG B
WATUSI C WEIRMAN. WET 0 WESTMORELAND B WHITEWATER 0 WilliAMSON C
WAUBAY B WEIRMAN. A WESTON 0 WHITEWOlF A WilliAMSPORT C
WAUBEEK B NONFlOOOEO WESTOVER B WHITEWOOD c/ol WilliAMSTOWN C
WAUBERG 0 WEISBURG C WESTPHALIA 8 WHITEWOOD. 8/0 WillIAMSVillE C
WAU80NSIE 8 WEISER 8 WESTPlAIN 0 NONFlOOOEO WlllIMAN 8/0
WAUCEOAH 0 WEISHAUPT 0 WESTPORT A WHITEWRIGHT C WILLIS C
WAUCHULA B/O WEISsENFElS C WESTPORT. THIN B WHITING B WilliSTON C •WAUCHULA. 0 WEITAS 8 SURFACE WHI TINGER C WillOW CREEK 8

DEPRESSIONAL WEI TCHPEC C WEST SHORE 0 WHITLEY B WlllOWOAlE 8
WAUC08A 0 WEKOOA 0 WEST VA CO C WHITLOCK 8 WlllOWEMOC C
WAUCOMA B WELAKA A WESTVIEW B WHITMAN 0 WlllOWMAN B
WAUCONDA B WELBY 8 WESTVillE B WHITNEY C WillOWS 0
WAUKEE B WELCH 0 WESTWEGO 0 WHITORE 8 WillWOOD A
WAUKEGAN B WELCH. GRAVEllY 8 WESWIND C WHITSOl 8 WilMA B
WAUKENA 0 SUBSTRATUM. WESWOOO B WHITSON 0 WilMER C
WAUKON B DRAINED WIOTA 0 WHITTIER 8 WilMINGTON 0
WAUlO C WELCH. RAREl Y 8 WETHERSFIELD C WHITWEll C WilMONT 8 •WAUMAC B FLOODED. DRAINED WETHEY C WHOBREY C WIlMONTON 8
WAUMBEK 8 WELCH. DRAINED C WETHEY. DRAINED A WHOlAN 8 WllPAR C eWAUNA C WElCHlANO 8 WETMORE 0 WHORLED C WllPOINT 0
WAUPACA B/O WELCOME 8 WETSAW C WHY B WilSHIRE A

NOTES: TWO HYDROLOGIC SOIL GROUPS SUCH AS B/C INDICATES THE DRAINED/UNDRAINED SITUATION.
MODIFIERS SHOWN. E.G •• BEDROCK SU8STRATUM. REFER TO A SPECIFIC SOIL SERIES PHASE FOUND IN SOil MAP lEGEND.
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Exhibit A-I, continued: Hydrologic soil groups for United States soils

WILSON 0 WISHARD C I WCODS CROSS 0 I WYNOOSE 0 I YEGEN B

WILSONGULCH B WISHBONE B I WODDSEYE 0 1 WYOCENA 8 I YEGUAS C

WILSONVILLE 0 WISHEYLU C I WOCDSFIELD C I WYOMING A I YELJACK B

WILSOR B WISHKAH 0 I WOODSIDE B I WYRENE B I YELLDWBAY B

WILST C WISHKAH, DRAINED C I WOODSLAKE 0 I WYSOCKING C/O YELLOW HOUND B

WILTON B WISKAN C I WOODSON 0 I XANA B YELLOWRDCK A

WINADA C WISKIFLAT B I WOODSTOCK C/O XANADU 8 YELLOWSTONE 0

WINBERRY C WISNER 8/01 WOODSTOWN C XAVIER B YELM C

WINCHESTER A WISTER C I WOOD TELL 0 XENIA 8 YEMASSEE C

WINCHUCK C WIT8ECK 8/01 WOODVILLE 0 XENO B YENCE C

WIND RIVER B WITEFELS 8 I WOODWARD B XERTA C YE'~LD 8

WINDCOAT 0 WITHAM 0 I WOODWEST C XERXES 0 YENRA8 A

WINDER B/D WITHEE C I WoOFUS 0 XICA C YEOMAN 8

WINDER. 0 WITHER8EE Mol WOOL PER C XINE C YEOPIM 8

DEPRESSIONAL WITHERELL 0 I WOOLSEY B XIPE 0 YERINGTON A
WINDHAM B WITHERS C I WOOLSTALF B XIPE. MODERATELY C YERMO B

WINDICREEK A WITT e I WODLSTED 8 WET YESUM 8

WINDMILL B WITTEN D 1 WOONSOCKET B XMAN 0 YETTEM B

WINDSOR A WITTEN8ERG 8 I WOOSLEY C YACOLT 8 YETULL A

WINDTHORST C WITZEL 0 I WOOSTER C YAGO C YIGO 8

WINDWHISTLE C WIX C I WORCESTER C YAHANA C YIPOR 8

WINDWHISTLE, WARM 8 WIXOM B I WORDEN C YAHARA C YUG C

WINDY 8 WOCKLEY C I WORF 0 YAHIIlE C Y08E C
WINDYPOINT 8 WODA 0 I WORFKA 0 YAHOLA 8 YOCHUM C

WINEG 8 WODEN 8 I WDRFMAN 0 YAHOO 0 YOCKEY C

WINEMA C WODSKOW C I WORFSTONE C YAINAX 8 YODER 8

WINETTI B WODSKOW, DRAINED 8 I WORK C YAK I 0 YODY C

WINEVAOA C WOHLY 8 I WORK. GRAVELLY 8 YAKIMA 8 YOHURT 0

WINFALL B WOLCO C I WORLAND C YAKUS 0 YOKAYO 0

WINFIELD B WOLCOTT B/D WORLEY 0 YAKUTAT A YOKOHL 0

WING 0 WOLDALE 0 WORMSER C YALELAKE B YOKUT e
WINGATE B WOLOALE. DRAINED C WOROCK B YALESVILLE C YOLLABOLLY 0

WINGER B/O WOLF 8 WORSHAM 0 YALLANI B YOLO B

WINGINAW 0 WOLF POWT C WORTH C YALMER B YOLO GO 0

WINGVILLE 0 WOLFCREEK 8 WORTHEN B YAMAC f' YOMBA B

WINIFRED C WOLFESOIll C WORTHING 0 YAMHILL C YOMONT B

WINK B WOLFE SON, WET D WORTMAN 0 YAMO 8 YONGES 0

WINKEL 0 WOLFEY C WORTMAN. SANDY A YAMSAY 0 YONNA 0

WINKLEMAN C WOLFPEN A WOVOKA [) YANA B YOR8A 0

WINKLEMAN, WET 0 WOLFTEVER C wRANGELL 0 YANCY 0 YORK C

WINKLER B WOLLARD C WRANGO A YANKEE 0 YORKTOWN 0

WINLER 0 WDLLENT 0 WRAYHA 0 YANKTON B YORK TREE C
WINLO 0 WOLOT 8 WREDAH B YANUSH B YORKVILLE 0

WINN C WOLVERINE A WRENCDE 0 YAP B YOST 0

WINNEBAGO B WOMACK C WREN MAN C YAPOAH B YOST. DRAINED C

WINNECONNE C WOO B WRENTHAM C YAOUI B YOUO 0

WINNE COOK C WOO. OVERWASH C WRIGHT C YAOUINA 0 YOUGA B
WINNEMUCCA B VOO. WET C WPIGHT"AN C YAOUINA, DRAINED C YOUGA. SANDY 0

WINNESHIEK B WOOD RIVER 0 WRIGHTSBORO C YARCO D SUBSTRATUM

WINNETT D WOODBECK B WRIGHTSVILLE 0 YARDLEY C YOUJAY 0

WINNSBORO 0 WOODBINE B WRIGHTWOOD f' YARTS B YOUMAN C

WINDM 0 WOODBRIDGE C WUKOKI B YATAHONEY C YOUNGSTON B

WINONA 0 WOODBURN C WUKS I A YATAHONEY. STONY 0 YOUNGSTON. WET C
WINOOSKI B WOODBURY 0 WULFERT 0 YATES 0 YOURAME B

WINOPEE B WOODCOCK B WUNJEY B YAUCO C YDUTLKUE 0

WINRIDGE 0 WOODFORD 0 WUPATKI 0 YAUHANNAH B YOVIMPA 0
WINSHIP C WOoOGULCH A WURNO C YAUPON 0 YPSI C
WINSPECT B WOODHALL C WURSTEN B YAWDIM 0 YRIBARREN 0
WINSTON B WOODHURST C WURTSBORO C YAWHEE B YSIDORA C
WINT 0 I WOODIN C WYALUSING 0 YAWKEY B YTURBIDE A

WINTERFIELD A/D WOODINGTON B/D WYANDOTTE 0 YAXON B YTURRIA A

WINTERHAVEN B WOODINVILLE 0 WYANT C YEAGER A YUBA 0

WINTERIDGE B WOODINVILLE. C WYARo B YEARY C YUKO 0

WINTERS C DRAINED WYARNO B YEATES HOLLOW B YUKON 0

WINTERSBURG C WOODLAWN B WYATT C YEATES HOLLOW. C YULEE 0
WINTERSET C WOODLEAF C WYCOLO C LOAMY SUBS TRA TUM. YUNES 0

WINTHROP A WOODLY B WYE B STONY YUNOUE C
WINTLEY B WOODLYN 0 WYEAST 0 YEATES HOLLOW. C YURM 0

WINTON C WODoMANSIE B WYETH B LOA~Y SUBSTRATUM YUTRUE 0
WINTONER B WDODMEQE B WYEVILLE C YEATES HOLLOW. C YUVAS 0
WINU C WOODMONT C WYICK 0 STONY ZAAR 0
WINZ 0 WOODPASS 6 WYKEHAM B YEATES HOLLOW. C ZABA B
WIOTA B WDODROCK C WYKOFF B NONS TONY ZACA 0
WIPPLE C WOODROW B WYMAN B YEATES HOLLOW. DRY C ZACHARIAS B
WIRT B WOODROW. C WYMORE 0 YEATES HOLLOW. C ZACHARY C
WISCOW 0 SALINE-ALKALI WYNDMERE B COBBLY ZACK 0
WISE C WOODROW. C WYNN B YEATON C ZADOG A/D

WISEMAN A OCCASIONAllY WYNNVIllE C YECROSS A ZAOVAR 0

WISFLAT 0 FLOODED WYNONA C YEDLICK B ZAFRA B

NOTES: TWO HYDROLOGIC SOIL GROUPS SUCH AS B/C INDICATES THE oRAINED/UNDRAINEO SITUATION.
MODIFIERS SHOWN. E.G •• BEDROCK SUBSTRATUM. REFER TO A SPECIFIC SOIL SERIES PHASE FOUND IN SOIL MAP LEGEND.
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Exhibit A-I, continued: Hydrologic soil groups for United States soils

•

e.
ZAGG
ZAHIll
ZAHl
ZAIOY
ZAK~E

ZAlCO
ZAlDA
ZAllA
ZA~ORA

ZA~SCAN

ZANBUR
ZANE
ZANEIS
ZANESVIllE
ZANGD
ZAPA
ZAPATA
ZARK
ZATOVlllE
ZAU
ZAVALA
ZAVCO
ZAYANTE
ZAZA
ZEAlE
ZEB
ZEBA
ZECANYON
ZEEBAR
ZEEKA
ZEElNOT
ZEESIX
ZEGRO
ZEIBRIGHT
ZEll
ZEN
ZENDA
ZENI
ZEN IFF
ZENI TH
ZENKER
ZENDa
ZENOR
ZENDRIA
ZEOMDNT
ZEONA
ZEORElY
ZEPHAN
ZEPHYR
ZEPP
ZER
ZERK
ZERKER
ZEVADEZ
ZIA
ZIBATE
ZIEGENFUSS
ZIEGLER
ZIGIIEIO
ZllABCJY
ZIllAH
ZillAH. DRAINED
ZllLl ON
Zlll~AN

ZI~MERMAN

ZINEB
ZING
ZINZl:R
Z INZER. SAL INE
ZION
ZIPP
ZIPPEl
ZIRAM
ZIlA
Z IlTAIJ
ZOAR
ZOATE
ZOE
ZOESTA

C
C
B
C

:>
A
o
A
B
B
B
B
B
C
o
C
C
C
C
C
B
C
A
o
B
B
B
C
B
C

B
C

C
8
B
C
C
C
B
8
B
B

8
C
A

A
B
C

o
B
9
B
8
C
B
D
o
C
B
D
D
C

B
B
A
B
C
9
C
C
o
6/0 I
o I
B I
C I
C I
D I
o I
D I

ZOH"'ER
ZOlA
ZOLFO
ZOlTAY
ZOOK
ZOOK. SILTY

SUBSTRATUM
ZORRA
ZORRAVISTA
ZOYER
ZUllER
ZUFEl T
ZUKAN
ZULCH
ZUMAN
ZUMAN. PROTECTED
ZU~1BRO

lUMIIAl T
lUNDEll
ZUNHAll
ZUNI
ZURICH
ZIII CKER
ZWIEFEl
ZWINGLE
ZYGORE
ZYME
ZYMER
ZYNBAR
ZYNBAR. Till

SUBS TRATUM
lYPlAR
ZYZYl
ZYZZI
ZYZZUG

o I
C I
C I
C I
c/ol
C I

I
o I
A I
o I
C I
C I
o I
o I
D I
C/O
A
C

C
C
o
6
C
C
D
e
D
B
B
C

D
B
o
D

•

•

•

e·
•

•

•

•e
NOTES: TWO HYDROLOGIC SOIL GROUPS SUCH AS B/C NOICATES THE DRAINED/UNDRAINED SITUATION.

~ODIFIERS SHOWN. E.G •• BEDROCK SUBSTRATU~. REFER TO A SPECIFIC SOIL SERIES PHASE FOUND IN SOIL ~AP lEGEND.

A-44 (21O-VI-TR-55, Second Ed., June 1986) •



Appendix B: Synthetic rainfall distributions and rainfall
data sources

Types I and IA represent the Pacific maritime
climate with wet winters and dry summers. Type III
represents Gulf of Mexico and Atlantic coastal areas
where tropical storms bring large 24-hour rainfall
amounts. Type II represents the rest of the country.
For more precise distribution boundaries in a state
having more than one type, contact the SCS State
Conservation Engineer.

The intensity of rainfall varies considerably during a
storm as well as over geographic regions. To
represent various regions of the United States, SCS
developed four synthetic 24-hour rainfall distributions
(I, lA, II, and III) from available National Weather
Service (NWS) duration-frequency data (Hershfield
1961; Frederick et al., 1977) or local storm data.
Type IA is the least intense and type II the most
intense short duration rainfall. The four distributions
are shown in figure B-1, and figure B-2 shows their
approximate geographic boundaries.

242118151296
Tille. hours

3

Figure B-l.-SCS 24-hour rainfall distributions.
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The length of the most intense rainfall period
contributing to the peak runoff rate is related to the
time of concentration (Te) for the watershed. In a
hydrograph created with SCS procedures, the
duration of rainfall that directly contributes to the
peak is about 170 percent of the Te• For example,
the most intense 8.5-minute rainfall period would
contribute to the peak discharge for a watershed
with a Te of 5 minutes; the most intense 8.5-hour
period would contribute to the peak for a watershed
with a 5-hour Te•

Synthetic rainfall distributions

The highest peak discharges from small watersheds
in the United States are usually caused by intense,
brief rainfalls that may occur as distinct events or as
part of a longer storm. These intense rainstorms do
not usually extend over a large area and intensities
vary greatly. One common practice in rainfall-runoff
analysis is to develop a synthetic rainfall distribution
to use in lieu of actual storm events. This
distribution includes maximum rainfall intensities for
the selected design frequency arranged in a sequence
that is critical for producing peak runoff.

Different rainfall distributions can be developed for
each of these watersheds to emphasize the critical
rainfall duration for the peak discharges. However,
to avoid the use of a different set of rainfall
intensities for each drainage area size, a set of
synthetic rainfall distributions having "nested"
rainfall intensities was developed. The set
"maximizes" the rainfall intensities by incorporating
selected short duration intensities within those
needed for longer durations at the same probability
level.

For the size of the drainage areas for which SCS
, usually provides assistance, a storm period of 24

hours was chosen for the synthetic rainfall
distributions. The 24-hour storm, while longer than
that needed to determine peaks for these drainage
areas, is appropriate for determining runoff volumes.
Therefore, a single storm duration and associated
synthetic rainfall distribution can be used to
represent not only the peak discharges but also the
runoff volumes for a range of drainage area sizes.

(21O-VI-TR-55, Second Ed., June 1986) B-1
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Rainfall data sources

This section lists the most current 24-hour rainfall
data published by the National Weather Service
(NWS) for various parts of the country. Because
NWS Technical Paper 40 (TP-40) is out of print, the
24-hour rainfall maps for areas east of the 105th
meridian are included here as figures B-3 through
B-8. For the area generally west of the 105th
meridian, TP-40 has been superseded by NOAA
Atlas 2, the Precipitation-Frequency Atlas of the
Western United States, published by the National
Oceanic and Atmospheric Administration.

East of 105th meridian

Hershfield, D. M. 1961. Rainfall frequency atlas of
the United States for durations from 30 minutes to
24 hours and return periods from 1 to 100 years.
U.S. Dep. Commerce, Weather Bur. Tech. Pap. No.
40. Washington, DC. 115 p.

West of 105th meridian

Miller, J.F., R.H. Frederick, and R.J. Tracey. 1973.
Precipitation-frequency atlas of the Western United
States. Vol. I, Montana; Vol. II, Wyoming; Vol. III,
Colorado; Vol. IV, New Mexico; Vol. V, Idaho; Vol.
VI, Utah; Vol. VII, Nevada; Vol. VIII, Arizona; Vol.
IX, Washington; Vol. X, Oregon; Vol. XI, California.
U.S. Dep. Commerce, National Weather Service,
NOAA Atlas 2. Silver Spring, MD.

Alaska

Miller, John F. 1963. Probable maximum
precipitation and rainfall-frequency data for Alaska
for areas to 400 square miles, durations to 24 hours
and return periods from 1 to 100 years. U.S. Dep.
Commerce, Weather Bur. Tech. Pap. No. 47.
Washington, DC. 69 p.

Hawaii

Weather Bureau. 1962. Rainfall-frequency atlas of the
Hawaiian Islands for areas to 200 square miles,
durations to 24 hours and return periods from 1 to
100 years. U.S. Dep. Commerce, Weather Bur. Tech.
Pap. No. 43. Washington, DC. 60 p.

Puerto Rico and Virgin Islands

Weather Bureau. 1961. Generalized estimates of
probable maximum precipitation and rainfall
frequency data for Puerto Rico and Virgin Islands
for areas to 400 square miles, durations to 24 hours,
and return periods from 1 to 100 years. U.S. Dep.
Commerce, Weather Bur. Tech. Pap. No. 42.
Washington, DC. 94 p.
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Appendix C: Computer program

The TR-55 procedures have been incorporated in a
computer program. The program, written in BASIC,
requires less than 256K memory to operate and was
developed for an MS-DOS operating system. Users of
the program, however, still need to be familiar with
the procedures in this TR. Features of the program
include the following:

• The full screen (24 lines, 80 columns) is used to
enter data. Flexibility of coding allows movement
about the screen for quick data modifications.

• Function keys provide Illenu power to Illove to
different modules (TR-55 chapters) within the
program. Some keys are permanently defined
while others vary by module.

• "Help" screens provide pertinent information to
the user depending on location in the program.
Two types of information are included: (1) define
system operation and (2) describe input
parameters.

• User files provide for optional entry of local data,
such as rainfall-frequency, graphic peak discharge
equation coefficients, and tabular hydrographs for
other rainfall distributions.

Copies of the program can be obtained from-

National Technical Information Service
U.S. Department of Commerce
5285 Port Royal Road
Springfield, VA 22161
Telephone (703) 487-4650
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Appendix D: Worksheets

This appendix contains seven worksheets that can be
reproduced for use with chapters 2 through 6. There
is no worksheet for chapter 1.

Chapter Worksheet

2 2
3 3
4 4
5 5a, 5b
6 6a, 6b

(210·VI·TR-55, Second Ed., June 1986) D-1



Worksheet 2: Runoff curve number and runoff

Project _

Location --------------------
Circle one: Present Developed

1. Runoff curve number (CN)

By __

Checked

Date _

Date ----

•

e.

•
Soil name Cover description

CN ~/
Area Product

and of
hydrologic (cover type, treatment, and C'J CN x area

hydrologic condition; I C") -.j"
Dacresgroup N I I

percent impervious; N N Dmi 2
Q)

unconnected/connected impervious ,...; . . 0%..c eo eo
(appendix A) area ratio) ell OM OM

E-t ~ ~

1.1 Use only one CN source per line. Totals =

•

•

e·
•

•
CN (weighted)

total product
total area

=--- = ---- Use CN =

D-2

2. Runoff
Storm 111

Frequency •••••••••••••••••••••••••••••• yr

Rainfall, P (24-hour) •••••••••••••••••• in

Runoff, Q •••••••••••••••••••••••••••••• in
(Use P and CN with table 2-1, fig. 2-1,
or eqs. 2-3 and 2-4.)

(21O-VI-TR-55, Second Edo, June 1986)
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Worksheet 3: Time of concentration (Tc) or travel time (Tt)

Project _ By Date _

Location ------------------ Checked Date _

Circle one: Present Developed

Circle one: Tc Tt through subarea

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

Include a map, schematic, or description of flow segments.

8. Flow length, L •••••....••••..•••••....••..• ft

2. Manning's roughness coeff •• n (table 3-1) ••

9. Watercourse slope, s ••••••••••••••••••••••• ft/ft

3. Flow length, L (total L ~ 300 ft) •••••••••• ft

=0

=0

1+1

1+1hr

hr

ft/s

ft/ft

Segment ID

Segment ID

Compute Tt ••••••

Compute Tt ••••••

Surface description (table 3-1)

Land slope, s ••••••••••••••••••••••••••••••

1.

5.

6.

7. Surface description (paved or unpaved) •••••

4. Two-yr 24-hr rainfall, P2 •••••••••••••••••• in

10. Average velocity, V (figure 3-1) •••••••••••

L
11. Tt = 3600 V

T = 0.007 (nL)0.8
t P 0.5 0.4

2 s

Shallow concentrated flow

Sheet flow (Applicable to Tc only)

15. Channel slope, s ••••••••••••••••••••••••••• ft/ft

13. Wetted perimeter, Pw ••••••••••••••••••••••• ft

Watershed or subarea T
e

or Tt (add T
t

in steps 6, 11,

Channel flow

h:Band 19) •••"••••

1+1

ft

ft

hr

ft/s

Segment ID

ft 2

Compute r •••••••

Compute V •••••••

Compute Tt

coeff., n ••••••...•••••

.............................

Cross sectional flow area, a

a
Hydraulic radius, r =--

Pw

Manning's roughness

V = 1.49 r 2/ 3 sl/2
n

Flow length, L

L
Tt = 3600 V

12.

14.

16.

18.

17.

19.

20.

(210-VI-TR-55, Second Ed., June 1986) D-3



•Worksheet 4: Graphical Peak Discharge method

Project _

Location --------------------

By _

Checked ---

Date _

Date ---- e.
Circle one: Present Developed

•

•_________ mi2 (acres/640)

_____ (From worksheet 2)

______ hr (From worksheet 3)

(I, lA, II, III)

_____ percent of Am ( acres or mi 2 covered)

Drainage area •••••••••• Am

Runoff curve number •••• CN

Time of concentration Tc
Rainfall distribution type =------
Pond and swamp areas spread
throughout watershed ••••••

1. Data:

2. Frequency ............................... yr

Storm til Storm tl2 Storm #3

•
3. Rainfall, P (24-hour) ••••••••••••••••••• in

Initial abstraction, I a •••••••••••••••••
(Use eN with table 4-1.)

4.

5. Compute I Ipa . .

in 11.--.1.--1_--------JI
I I I

e·

9. Peak discharge, qp ••••••••••••••••••••••

(Where q = q A QF )P u m p

Runof f) Q •••••••••••••••••••••••••••••••
(From worksheet 2).

Unit peak discharge, q •••••••••••••••••
u

(Use T and I Ip with exhibit 4- )
c a --

cfs IL --L --IL.-. _

•

•

•

I I I
in I_I_---L.-_I

I I f

csm/in

and swamp adjustment factor, F
p

percent pond and swamp area
table 4-2. Factor is 1.0 for
percent pond and swamp area.)

Pond
(Use
with
zero

7.

6.

8.

•e
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Worksheet 5a: Basic watershed data

Project _ Location _ By _ Date _

Circle one: Present Developed Frequency (yr) Checked --- Date _

Subarea Drainage Time of Travel Downstream Travel 24-hr Runoff Run- Initial
name area concen- time subarea time Rain- curve off abstrac-

tration through names summation fall number tion
subarea to outlet

i\n T Tt LTt P CN Q AmQ I I /p
c a a

(mi 2) (hr) (hr) (hr) (in) (in) 2 (in)(mi -in)

t t t t t t t t t t
From worksheet 3

tttttttt
From worksheet 2

t t t t
From table 5-1



Basic watershed data used 1J Select and enter hydrograph times in hours from exhibit 5- 1.!
Subarea Sub- l:Tt I /p AmQa
name area to

T outlet Discharges at selected hydrograph tilaes ]jc
(mi 2-in)(hr) (hr) - - - - - -- - - - - - - - - - - - -(cfs)- - - - - - - - - - - - - - - - - - - - -

-

Composite hydrograph at outlet

Worksheet Sa. Rounded as needed for use with exhibit 5.
Enter rainfall distribution type used.
Hydrograph discharge for selected times is A Q multiplied by tabular discharge from appropriate exhibit 5.

m

Worksheet 5b: Tabular hydrograph discharge summary

•••

Date _

Date _

•

Checked _

By _

••

Frequency (yr) ----

•••

Location -----------------

••••

Circle one: Present Developed

Project _

1/
2/
3/

•



Worksheet 6a: Detention basin storage,
peak outflow discharge (qo) known

Project _ By __ Date ----
Location _ Checked Date _

Circle one: Present Developed

Detention basin storage

Runoff volume, I
Vr •••••••••• ac-ft .... L- _

(Vr = QAmS3.33)

6. : s •••••••••••••••• I --L.__---J

r qo
(Use - with figure 6-1)

qi

Runoff, Q •••••• in 1'-__-'- ____
(From worksheet 2)

7.

8.

Frequency •••••• yr I.... .L- _

1. Data:
Drainage area ••••••• Am
Rainfall distribution
type (I, lA, II, III)

2.

3.

4.

S.

Peak inflow dis- I
charge, qi •••• cfs ~ ~ _

(From worksheet 4 or Sb)

Peak outflow dis- I I
charge, qo •••• cfs L.... .1.- _

Compute qo •••••••• I.... .L- _

qi

9.

10.

Storage volume, I
V

s
•••••••••• ac-ft .... L- _

v
(Vs = Vr(Vs»

r

Maximum stage, Emax I(From plot) '----.........---

11 2nd stage qo includes 1st stage qo.

(21O-VI-TR-55, Second Ed., June 1986) D-7



•
Worksheet 6b: Detention basin peak outflow,

storage volume (Vs) known

project _

Location _

By

Checked ---

Date _

Date _
e.

Circle one: Present Developed

+'-h--t'+H-+-t-t-1-t-+-'+'-H-++-+-H-+--+-++-++-,H-H-t-1-++-+-H-+--+++-++H-++-+-IC+-\-t--+-\--\-+-l-\ •
I I

I , ,

I ,

i ' i

, I

I I , I

, I

I I

•

•
, I

Detention basin storage
e·

1. Data:
Drainage area ••••••• Am = mi

2

Rainfall distribution
type (I, LA, II, III) =---

2nd stage q includes 1st stage q •o 0

Runoff, Q •••••• inl
(From worksheet 2) .'--__-L _

•

•

•

•e

1/

Compute :s •••••••• 1 -1..__---:

r

Peak inflow dis- I
charge, qi •••• cfs '--__-L _

(From worksheet 4 or 5b)

Peak outflow dis- I I
charge, qo •••• cfs I- L- _

qo
(qo = qi (q-»

i

Maximum stage, E I ~L-__~max
(From plot)

qo ••••••••••••• in I -L ~
qi V

s(Use V- and figure 6-1)
r

7.

8.

6.

9.

10.

yrl,--_~_

ft 11- '--__
Storage volume,
Vs •••••••••• ac

Frequency ••••••

Runoff volume, I
Vr •••••••••• ac-ft -L __

(Vr = QAm53.33)

2.

5.

3.

4.

1.1
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Appendix F: Equations for figures and exhibits

This appendix presents the equations used in
procedure applications to generate figures and
exhibits in TR-55.

Figure 2-1 (runoff equation):

Q

where

Q = runoff (in),
P = rainfall (in), and

CN = runoff curve number.

Figure 2-3 (composite CN with connected
impervious area):

where

CNc = composite runoff curve number,
CNp = pervious runoff curve number, and
Pimp = percent imperviousness.

Figure 2-4 (composite CN with unconnected
impervious areas and total impervious area less
than 30%):

CNc = CNp + (Pimp/l00X98 - CNpXl - 0.5R)

where R = ratio of unconnected impervious area to
total impervious area.

Figure 3-1 (average velocities for estimating travel
time for shallow concentrated flow):

10y J ~ 0 co'>~

where

V = average velocity (ft/s), and
s = slope of hydraulic grade line (watercourse

slope, ft/ft).

These two equations are based on the solution of
Manning's equation (Eq. 3-4) with different
assumptions for n (Manning's roughness coefficient)
and r (hydraulic radius, ft). For unpaved areas, n is
0.05 and r is 0.4; for paved areas, n is 0.025 and r is
0.2.

Exhibit 4 (unit peak discharges for ses type I, lA,
II, and III distributions):

where

qu = unit peak discharge (csm/in),
Tc = time of concentration (hr)

(minimum, 0.1; maximum,
10.0), and

Co, Cl, C2 = coefficients from table F-l.

Figure 6-1 (approximate detention basin routing
through single- and multiple-stage structures
for 24-hour rainfalls of the indicated type):

where

VslVr = ratio of storage volume (Vs) to
runoff volume (Vr),

qo/qi = ratio of peak outflow discharge
(qo) to peak inflow discharge
(qi), and

Co, Cl, C2, C3 = coefficients from table F-2.

Unpaved
Paved

v = 16.1345 (s)0.5
V = 20.3282 (s)0.5

(21O-VI-TR-55, Second Ed., June 1986)
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•Table F-l.-Coefficients for the equation used
to generate exhibits 4-1 through 4-111

Rainfall
type Ia/P Co C1 C2

I 0.10 2.30550 -0.51429 -0.11750
0.20 2.23537 -0.50387 - 0.08929
0.25 2.18219 -0.48488 -0.06589
0.30 2.10624 -0.45695 -0.02835
0.35 2.00303 -0.40769 0.01983
0.40 1.87733 -0.32274 0.05754
0.45 1.76312 - 0.15644 0.00453
0.50 1.67889 -0.06930 0.0

IA 0.10 2.03250 -0.31583 - 0.13748
0.20 1.91978 -0.28215 -0.07020
0.25 1.83842 -0.25543 -0.02597
0.30 1.72657 -0.19826 0.02633
0.50 1.63417 -0.09100 0.0

II 0.10 2.55323 -0.61512 -0.16403
0.30 2.46532 -0.62257 -0.11657
0.35 2.41896 -0.61594 -0.08820

•0.40 2.36409 -0.59857 -0.05621
0.45 2.29238 -0.57005 -0.02281
0.50 2.20282 -0.51599 -0.01259

III 0.10 2.47317 -0.51848 -0.17083
0.30 2.39628 -0.51202 -0.13245
0.35 2.35477 -0.49735 -0.11985
0.40 2.30726 -0.46541 -0.11094 •0.45 2.24876 -0.41314 - 0.11508
0.50 2.17772 -0.36803 -0.09525

•
Table F-2.-Coefficients for the equation used to

generate figure 6-1

Rainfall
distribution Co C1 C2 C3 •(appendix B)

I,IA 0.660 -1.76 1.96 - 0.730
II, III 0.682 -1.43 1.64 - 0.804

••
~u.s. GOVERNMENT PRINTING OFFICE, 1986_624_060/661

F-2 (210-VI-TR-55, Second Ed., June 1986) •


