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Module 104 - Runoff Curve Number Computations i

Preface

This module consists of a study guide that contains a step by step process for calculating average runoff
curve numbers from given field data.

Proceed through this module at your own pace. Be sure you completely understand each section before
moving on. If you have questions or need help, please request assistance from your supervisor. If your
supervisor cannot clear up your problems, he/she will contact the state-appointed resource person. The
resource person is familiar with the material and should be able to answer any questions you may have.

Be sure to write out your answers to the included activities. This will help to reinforce your learning.
After completing each activity, compare your answers with the included solution.

Acknowledgement

The design and development of this training module is the result of a concentrated effort by practicing
engineers in the Soil Conservation Service. The contributions from many technical and procedural
reviews have helped make this module one that will provide needed knowledge of hydrology and
hydraulics to SCS employees.
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Module 104 — Runoff Curve Number Computations

Module Description

Objectives
Upon completion of this module, the participant will be able to:

1. List and describe the elements needed to calculate a runoff curve number.
2. Calculate a runoff curve number from given field data.
3. Calculate a runoff curve number for complex areas.

The participant should be able to perform at ASK Level 3 (Perform with Supervision) after completing
this module.

Prerequisites
Module 103 - Runoff Concepts

Equipment Needed
A dot grid training aid is needed to complete this module.

Length
Participant should take as long as necessary to complete this module. Training time for this module is
approximately two hours.

Who May Take the Module

This module is intended for all SCS personnel who calculate runoff curve numbers for a drainage area.

Method of Completion
This module is self-study, but the state or NTC should select a resource person to answer any questions
that the participant’s supervisor cannot handle.

Content

Elements needed to calculate a runoff curve number and actual calculations of runoff curve numbers
using given field data are presented in this module.
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Module 104 — Runoff Curve Number Computations 1

Introduction

Elements
Needed to
Compute
Runoff Curve
Numbers

Soil Type

The SCS method of estimating volume runoff is based on procedures
developed over the last three decades. Because most SCS work is with
ungaged watersheds, this method is usable with easily attainable watershed
parameters and rainfall data. In this module, you will learn to compute a
runoff curve number, which can then be used in runoff calculations.

A more detailed discussion on the estimation of a hydrologic soil cover
complex from watershed parameters, hydrologic soil groupings, land use and
treatment classes is found in Chapters 7, 8, and 9, respectively of Section 4,
National Engineering Handbook (NEH).

SCS has developed a method of combining the effects of soils, watershed
characteristics, and land use into a single parameter. This parameter is the
runoff curve number (CN) and represents the hydrologic soil cover complex of
the watershed. A single runoff curve number can be developed for a
watershed with a single land use and one soil type, and for a watershed with
a combination of soils and land uses.

Runoff curve numbers are limited to:
1. Single events.
2. Maximum 24-hour duration rain events.
3. Areas with unfrozen ground conditions.

4. Representation of average watershed conditions when flooding or
conditions when annual flood event occurs.

5. Direct runoff volume.

The elements needed to compute a runoff curve number for a watershed are
soil type and cover description, which is combination of cover type, land
treatment, and hydrologic condition. Soil type and cover description are
easily obtained. The information needed and the sources of this information
will be discussed in detail in the first section of this module. The second
section will discuss how to compute an average runoff curve number for
either a watershed, a drainage area, or a field.

The Soil Conservation Service has a wealth of soils information, including
soils maps, throughout the United States. Part of this information relates to
soil names and their relative intake or infiltration rate. Each soil symbol on
the map has a related soil name. Associated with that name is the
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infiltration rate, soil texture, depth, hydrologic soil group, etc. Basic soils
information is listed on the soil interpretation sheets.

Soil properties

Soil properties influence the peak rate of runoff from rainfall and must be
considered. The single most important soil property is the minimum rate of
infiltration obtained for a bare soil after prolonged wetting. Soils have been
grouped according to the infiltration rate (surface conditions) and
transmission rate (profile conditions). The four hydrologic soil groups as
defined by SCS are described in Module 103 - Runoff Concepts.

The final infiltration capacity has been determined for a wide range of bench
mark soils or key soils using infiltrometers. Infiltrometers are devices used to
measure the intake rate of soil. The remainder of the soils have been
classified by soil scientists using correlation techniques.

Chapter 2, EFM, and Appendix A, TR-55 (Study Guide Appendix A) list more
than 9000 soils that have been mapped and assigned soil series names and

- hydrologic soil groups. Some states have developed individual state listings
and have issued these as a technical note.

Some soils can change hydrologic groupings depending on the water table.
This is covered by footnote in Appendix A. For example, Adrian A/D is
hydrologic soil group “A” when drained and “D” when undrained.

In some locations, urban activities may change the hydrologic soil group
because of compaction, loss of the A horizon, and reshaping or grading of the
landscape. There is a discussion on page A-1 of TR-55 explaining how a
disturbed soil profile in an urban area may be evaluated.

The local soil scientist can provide assistance in selecting the correct
hydrologic soil groups if the soil is not listed or if local conditions might alter
information in Appendix A.

Precise measurement of soil-group areas by planimetering soil areas or
weighing map cuttings is seldom necessary for hydrologic purposes.
Normally, the percentage of the watershed occupied by a soil type can be
determined using the dot counter techniques.

Example
From a sample soils map for an indicated watershed, determine the
percentage of the watershed in each hydrologic soil group.

1. Outline the watershed on a soils map.

2. Classify the soils into group A, B, C, or D on the soils map or
transfer this information to a topographic map of the watershed.

3. Place a grid or dot counter over the watershed soils map, count
the number of grid intersections falling on each soil group, and
tabulate. A planimeter can be used to measure the area of each
soil group and land use.
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Cover Description

4. Determine the percentage for each hydrologic soil group within
the watershed.

Simplified versions for determining the extent of soil groups

are often used in practice. Often the soil types may fall
predominantly into one or two hydrologic soil groups. As a
general rule, two groups can be combined if one is less than three
percent of the watershed.

A serious under-estimation of runoff can result if a watershed
with 90% of its soils in the “A” group and 10% in “D” is classified
as all “A,” since most of its storm runoff could come from the “D”
soils.

5. Ifthere is some question about how to prepare a hydrologic soil
grouping map or estimate the percent of each soil group within
the watershed, talk to a local soil scientist.

Vegetation affects peak rates of runoff in several ways:

1. The foliage and its litter maintain the soil’s infiltration potential
by preventing the sealing of the soil surface from the impact of
the raindrops.

2. Some of the raindrops are retained on the surface of the foliage,
increasing their chance of being evaporated back to the
atmosphere.

3. Some of the intercepted moisture takes so long to drain from the
plant to the soil that it is withheld from the initial period of runoff.

Conservation practices, in general, reduce sheet erosion and thereby
maintain an open structure of the soil surface. This reduces the volume of
runoff but the effect diminishes rapidly with increase in storm magnitude.

Contouring and terracing reduce sheet erosion and increase the amount of
rainfall withheld from runoff by the small reservoirs they form. Leaving
residue on the soil surface and no-till or minimum tillage practices also help
reduce the volume of runoff.

Rural cover types

The typical rural cover types, as shown in Chapter 2, EFM and Table 9.1,
NEH-4, include:

1. Fallow — Agricultural land kept as bare as possible to conserve
moisture for use the following year.

2. Row Crop — Any field crop planted in rows far enough apart so as
to expose most of the soil surface to the impact of rainfall.

3. Small Grain — Wheat, oats, barley, flax, etc., planted in rows close
enough that the soil surface is not exposed except during or shortly
after planting.
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4. Close-seeded legumes or rotation meadow - Alfalfa, sweet
clover, timothy, etc., or combinations, which are either planted in
close rows or broadcast.

5. Grassland — Is evaluated using the three hydrologic conditions of
native pasture or range, which are based on cover effect, not
forage production.

a. Poor-heavily grazed. Either has no mulch or has plant
cover on less than 1/2 of the area.

b. Fair-not heavily grazed. Has plant cover on 1/2 to 3/4 of
the area.

c. Good-lightly grazed. Has plant cover on more than 3/4 of
the area.

6. Meadow — A field on which grass is grown continuously, protected
from grazing, and generally mowed for hay.

7. Woods — Small isolated groves of trees being raised for farm or
ranch use.

a. Poor-heavily grazed or regularly burned. Litter, small trees,
and brush are destroyed.

b. Fair—grazed, but not burned. There may be some litter, but
these woods are not protected.

c. Good-protected from grazing. Litter andb shrubs cover the
soil.

8. Forests — Areas covered by national or commercial forests. The
U.S. Forest Service has a procedure for determining hydrologic
conditions on forest lands. Many times they will develop their
information in Forest Hydrologic Condition Classes. Chapter 9,
NEH-4 contains further information on the Forest Service
procedure.

9. Water Surfaces - Lakes, ponds, marshes, etc.

10. Impervious Surfaces — Roads, roofs, parking lots, etc. outside
typical urban cover types.

Urban cover types

The typical urban cover types, as shown in Table 2-2a, TR-55, (Appendix A)
include:

1. Residential houses — on various lot sizes. This includes the
impervious areas of the roof, streets, driveways, etc. within the
subdivision with the typical percent impervious shown.

2. Commercial and business — small business shops, etc. along a
street with the typical percent impervious shown.
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3. Industrial — manufacturing areas with the typical percent
impervious shown.

4. Streets and roads - paved areas, both including and excluding
right of way. Unpaved areas include right of way.

5. Open areas — urban areas where vegetation has been established.
Could include lawns, parks, golf courses, cemeteries, etc.

6. Newly graded areas — urban areas where the ground has been
shaped or disturbed and where no vegetation has been established.

7. Connected impervious areas — urban areas where the impervious
area is directly connected to the storm water drainage system.

8. Unconnected impervious area — urban areas where the impervious
area is not directly connected to the stormwater drainage system. For
example, outflow from the downspout is allowed to spread over the
lawn before entering the stormwater drainage system.

Land treatment

Agricultural land management includes mechanical practices, such as
contouring, terracing, and rotation. These types of management practices
also reflect or influence the hydrologic condition of the particular land use.

1. Rotations - are planned sequences of crops; hydrologically,
rotations range from “poor” to “good” in proportion to the amount of
dense vegetation in the rotation.

a. Poor rotations are generally one cropland use, such as
continuous corn, wheat, or combinations of row crops, small
grain, and fallow.

b. Good rotations generally contain alfalfa or other close-seeded
legumes or grasses to improve tilth and increase infiltration.

2. Straight-Row — fields are those farmed in straight rows either up
and downhill or across the slope. Where land slopes are less than
about 2 percent, farming across the slope in straight rows is
equivalent to contouring.

3. Contouring — contoured fields have been farmed on the contour
and their hydrologic effect is to increase the surface storage by
providing furrows.

4. Terracing — refers to graded or open-end terraces with outlets and
their hydrologic effect is to increase storage and opportunity for
infiltration.

Land use and treatment classes can be readily obtained by observation,
recent photos, or by consultation with work unit personnel.




_ENG - Hydrology Training Series

Locations of the classes within the same hydrologic watershed unit used for
the soil groups are usually ignored. The classes are tabulated using
percentages or acreages. The accuracy of the areal extent of the data should
be compatible with that of the soil group data.

Hydrologic Soil| The combination of hydrologic soil group and cover type information results
Cover Complex in a hydrologic soil cover complex. Each hydrologic soil cover complex has
been assigned a runoff curve number. The CN indicates the runoff potential
of a hydrologic soil cover complex. The higher the CN, the higher the runoff
potential.

Runoff curve numbers represent the median condition of the hydrologic soil
cover complex when the largest annual flood occurs. This is the assumed
hydrologic soil cover complex condition when the design flood of a
conservation measure occurs.

Runoff curve numbers are to be used with single flood event models and not
with continuous hydrologic models.

Runoff curve numbers should not be used to estimate the impact of frozen
ground or frozen ground with snow cover on the design peak flow estimate.

Individual states may have developed supplemental curve numbers for
hydrologic soil-covers complexes not identified in either Chapter 2, EFM or
Chapter 2, TR-55. These documents should be used where applicable.

Activities 1 and 2

At this time, complete Activities 1 and 2 in your Study Guide to review the material just
covered. After finishing each Activity, compare your answers with the solution provided.
When you are satisfied that you understand the material, continue with the Study Guide text.
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Activity 1

From the sample soils map and legend sheet on the following pages, determine the percentage of the indicated
watershed in each hydrologic soil group. Refer to Appendix A of your Study Guide for applicable charts and tables. For
this Activity, do not assume the hydrologic soil group has changed because of the urban land complex.
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24

26
27
28

30
31
32

33
34
35

36
37

38
39
40
41
42
a3

SOIL LEGEND

NAME

Aledo gravelly clay loam, 1 to 8 percent slopes
Aledo-Bolar complex, 5 to 20 percent slopes
Aledo-Bolar-Urban land complex, 3 to 20 percent slopes
Aledo-Urban land complex, 1 to 8 percent siopes
Altoga silty clay loam, 5 1o 12 percent slopes

Aquilla loamy fine sand, 1 to 5 percent slopes

Arents, frequently flooded

Arents, loamy

Ba tsil fine sandy loam, O to 3 percent siopes
Bastsil-Urban land complex, O to S percent slopes
Birome fine sandy loam, 1 to 5 percent siopes
Birome-Aubrey-Rayex complex, 5 to 15 percent slopes
Birome-Aubrey-Urban land complex, 5 to 15 percent slopes
Bolar clay toam, 1 to 3 percent slopes

Bolar clay ioam, 3 to 5 percent slopes

Bolar-Urban land complex, 1 to 5 percent siopes
Brackett clay toam, 3 to 8 percent siopes

Branyon clay, O to 1 percent siopes

Burleson clay, O to 1 percent siopes

Chatt silty clay, 1 to 3 percent slopes

Crosstell fine sandy loam, 1 to 3 percent siopes
Crosstell fine sandy loam, 3 to 6 percent slopes

C (I-Urban land lex, 1 to 6 p slopes

Ferris clay, 5 to 12 percent siopes, eroded
Ferris-Heiden complex, 2 10 5 percent slopes
Frio silty clay, occasionally flooded

Frio silty clay, frequently flooded

Frio-Urban land complex, occasionally flooded

Gasil fine sandy loam, 1 10 3 percent slopes

Gasil fine sandy loam, 3 to 8 percent siopes

Gasil sandy clay loam, graded, 1 to 5 percent siopes
Gasil-Urban land complex, 1 to 8 percent slopes

Hetden clay, 1 1o 3 percent slopes
Houstor Black clay, 1 to 3 percent slopes
Houston Black-Urban land complex, 1 to 4 percent slopes

Jusuin loam, 1 to 3 percent siopes
Konsil fine sandy loam, 1 to 5 percent stopes

Leson clay, 1 to 3 percent slopes

Lindale clay loam, 1 10 3 percent siopes

Lindale-Urban lar.d complex, 1 to 3 percent slopes
Lott sifty clay, 1 1o 3 percent siopes

Lott-Urban land complex, 1 to 5 percent slopes
Luckenbach clay loam, 1 to 3 percent siopes
Luckenbach-Urban land complex, 1 to 3 percent siopes

SYMBOL

45
47

49

S1
52

55

57

59
60
61
62

65

67
68
69
70
n
72
73
74
75
76
77

79
80
81

82
83

85

87

NAME

Mabank fine sandy loam, O to 1 percent slopes

Maloterre, Aledo, and Brackett soils, 3 to 20 percent slopes
Mediin clay, 5 to 15 percent siopes

Mingo clay loam, 1 to 3 percent slopes

Mingo-Urban land complex, 1 to 3 percent siopes

Navo clay loam, 1 to 3 percent slopes
Navo-Urban land complex, 1 to 3 percent slopes
Nimrod fine sand, 1 to 5 percent siopes

Ovan clay, occasionally flooded
Ovan clay, frequently flooded
Ovan-Urban land lex, lly flooded

Pits, quarries

Ponder clay loam, 1 to 3 percent siopes
Ponder-Urban land complex, 0 to 3 percent slopes
Pulexas fine sandy loam, frequently flooded
Pulexas-Urban land Iy flooded
Purves clay, O to 3 percent slopes

Purves-Urban land complex, 0 to 3 percent slopes

Rader fine sandy loam, 0 to 3 percent slopes
Rader-Urban land complex, O to 3 percent slopes

Sanger clay, 1 to 3 percent slopes

Sanger clay, 3 to 5 percent slopes

Sanger-Urban land complex, 1 to 5 percent siopes
San Saba clay, O to 2 percent siopes

Selden loamy fine sand, 1 to 3 percent slopes
Silawa fine sandy loam, 3 to 8 percent siopes
Silstid loamy fine sand, 1 to 5 percent siopes
Silstid-Urban land complex, 1 to 5 percent slopes
Shidell clay, 0 10 1 percent siopes

Slidell clay, 1 to 3 percent siopes

Speck clay loam, O to 3 percent slopes
Stephenville fine sandy loam, 8 to 15 percent slopes
Sunev clay ioam, 1 to 3 percent siopes

Sunev clay loam, 3 10 8 percent slopes
Sunev-Urban iand complex, 2 to 8 percent siopes

Trinity clay, frequently flooded
Urban land

Weatherford fine sandy loam, 3 to 8 percent slopes
Whitesboro loam, frequently flooded

Wilson clay loam, 0 1o 2 percent slopes

Wilson-Urban land complex, 0 to 2 percent slopes
Windthorst fine sandy loam, 1 to 3 percent slo,.es
Windthorst fine sandy loam, 3 10 8 percent siopes
Windthorst fine sandy loam, 2 to 8 percent siopes, eroded
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Module 104 — Runoff Curve Number Computations 11

Activity 1 — Solution

From the sample soils map and legend sheet on the following pages, determine the percentage of the indicated watershed
in each hydrologic soil group. Refer to Appendix A of your Study Guide for applicable chart and tables. For this activity, do
not assume the hydrologic soil group has changed because of the urban land complex.

Map Soil Hydrologic Acres/
Symbol Name Soil Group Intersections %
1 Aledo gr. clay loam, 1 - 8% slopes C |
2 Aledo-Bolar complex, 5 — 20% slopes C
3 Aledo-Bolar-Urban land complex, C
3-20% slopes
4 Aledo-Urban land complex, C
1-8% slopes [ 1006 ac 55%
14 Bolar clay loam, 1 - 3% slopes C
15  Bolar clay loam, 3 — 5% slopes C
16  Bolar-Urban land complex, C
1-5% slopes
17  Bracket clay loam, 3 — 8% slopes C )
61  Purves clay, 0 — 3% slopes D ‘
62  Purves-Urban land complex, D

0- 3% slopes

65  Sanger clay, 1-3% slopes
s 808 ac 45%

66  Sanger clay, 3 - 5% slopes D

67  Sanger-Urban land complex, D
1-5% slopes

74 Slidell clay, 1 - 3% slopes D

1814 ac 100%




ENG — Hydrology Training Series

12

BRREEE HERGR LA BRNA0 M0 D TR IS e

SHTIW NI 31¥08

f T T T T ]
b it 1705 ¢

pugjueqiny ¢

JUBLIIBAL UOHBAISSUOD INOUIpM—DUBIdOI) paleAling 29
UBLIES UDIBAIBSUOD UL —puBdoI]) DalBALIND LD
UCHIPUOD poon-—pugsbuey zZg

uoipuog soo4—puepbuey 19

UOIHPUDS POOD)—aINiSed paacidul| 2y
UORIPUOD J00—BinMsed peaoidul LY

95[] PUE’]




Module 104 — Runoff Curve Number Computations

13

Activity 2

From the sample aerial photograph on the preceding page, determine the percentage of the indicated watershed in each
cover description. Refer to Appendix A of your Study Guide for applicable charts and tables.
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Activity 2 - Solution

From the sample aerial photograph on the preceding page, determine the percentage of the indicated watershed in each
cover description. Refer to Appendix A of your Study Guide for applicable charts and tables.

Land Use Acres %
Improved Pasture — poor condition 112 6.2
Improved Pasture — good condition 73 4.0
Rangeland — poor condition 541 29.8
Rangeland - good condition 334 18.4
Cultivated cropland — with cons. treatment 96 53
Cultivated cropland - w/o cons. treatment 53 29
Urban land 605 334

1,814 100.0
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Runoff
curve humber
computations

Rural Cover
Description

Urban Cover
Description

The runoff curve numbers for a wide range of hydrologic soil cover complexes
are shown in Chapter 2, EFM and Chapter 2, TR-55. Each document lists
the runoff curve numbers for specific cover descriptions.

The runoff curve number for a wide range of rural hydrologic soil cover
complexes are shown in Chapter 2, EFM and Chapter 2, TR-55.

The runoff curve numbers for a wide range of urban hydrologic soil cover
complexes are shown in Chapter 2, TR-55. While urban CN’s are also given
in Chapter 2, EFM, some restrictions apply to their use. Therefore, use
TR-55 when working with urban areas. The runoff curve numbers for the
urban hydrologic soil cover complex are for the specific percent impervious
shown in Chapter 2, TR-55. The values shown represent the average percent
impervious for that cover description.

If your percent impervious for a listed cover description is different, then
develop a new CN for that hydrologic soil cover complex as follows:

(% area impervious) (98) + (1 — % impervious) (CN open space in good
condition for that soil)

For example, one-acre lots on a C hydrologic soil group have total impervious
area percentage of 15. The estimated CN would be:

(0.15)(98) + (1 — 0.15)(74)=77.6 =78

The impervious runoff curve number from Table 2-2a is 98 and open space in
good condition on a C hydrologic soil group from Table 2-2a is 74.

Activities 3 and 4

At this time, complete Activities 3 and 4 in your Study Guide to review the material just
covered. After finishing each Activity, compare your answers with the solution provided.
When you are satisfied that you understand the material, continue with the Study Guide text.
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Activity 3

Determine the runoff curve numbers for the hydrologic soil cover complexes listed below. Refer to Appendix A
of your Study Guide for applicable charts and tables.

Hydrologic Cover
Soil Group Description CN
B Row crops - straight row &
crop residue, in good condition
B Small grain - contoured, in poor
condition
B Meadow — in good condition

C Woods - in fair condition




18 ENG - Hydrology Training Series

Activity 3 - Solution

Determine the runoff curve numbers for the hydrologic soil cover complexes listed below. Refer to Appendix A of your
Study Guide for applicable charts and tables.

Hydrologic Cover
Soil Group Description CN
B Row crops - straight row & 75
crop residue, in good condition
B Small grain - contoured, in poor 74
condition
B Meadow - in good condition 58

C Woods - in fair condition 73
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Activity 4

Determine the runoff curve number for the hydrologic soil cover complexes listed below. Refer to Appendix A in your
Study Guide for applicable charts and tables.

Hydrologic Cover
Soil Group Description CN
A Residential — 1 ac.
B Commercial
C New graded area
B Residential — 1 ac.

18% impervious
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Activity 4 - Solution

Determine the runoff curve number for the hydrologic soil cover complexes listed below. Refer to Appendix A in your
Study Guide for applicable charts and tables.

Hydrologic Cover
Soil Group Description CN
A Residential - 1 ac. 51
B Commercial g2
C New graded area 91
B Residential - 1 ac. (0.18) (98) + (1-0.18) (61)

18% impervious =67.7 =68
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CN Computations for Complex Areas

The runoff curve number for a complex hydrologic soil-cover complex is developed by
weighing areas of CN’s within the total drainage area as:

(CN) x (acres) = (CNX% =
(CN) x (acres) = or (CNX%) =
(CN) x (acres) = (CNX%) =

Weighted CN = Total Product _ to the nearest whole value

Total Area
For example, using acres and Chapter 2, EFM:

Hydrologic soil

cover complex Acres CN Product

Row Crop-Soil B 220 75 16,500
(contoured, good)

Row Crop-Soil D 150 89 13,350
(straight row, good)

Pasture-Soil D 30 80 2,400
(good) —

400 32,250
32.290

Weighted CN = 400 = 80.6 = 81 to nearest whole value

For example, using % and Chapter 2, TR-55:

Hydrologic soil

cover complex Acres % CN Product

House-Soil C 220 0.550 80 44
(/2 acre lots)

Commercial-Soil D 150 0.375 95 37

Open Areas-Soil D 30 ~ 0075 80 6
(good) pu— p—— pr—

,400 1.000 87
Activities 5 and 6

At this time, complete Activities5 and 6 in your Study Guide to review the material just
covered. After finishing each Activity, compare your answers with the solution provided.
When you are satisfied that you understand the material, continue with the Study Guide
text.
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Activity 5

Determine the weighted average runoff curve number for the watershed described below. Refer to Appendix A of your
Study Guide for applicable charts and tables.

Soil Cover
Name Description Acres
Dover Row Crops—-SR & CR 500

in good condition

Crofton Small grain—contoured 300
contoured, in poor condition

Greenville Meadow-in good condition 150

Odessa Woods—in fair condition 50
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Activity 5 — Alternate Solution 1

Determine the weighted average runoff curve number for the watershed described below. Refer to Appendix A of your
Study Guide for applicable charts and tables.

Soil Cover Hydrologic
Name Description Acres Soils Group CN Product
Dover Row Crops—SR & CR 500 B 75 37,500
in good condition
Crofton Small grain—contoured, 300 B 74 22,200
in poor condition
Greenville Meadow—in good condition 150 B 58 8,700
Odessa Woods—in fair condition 50 D 79 3,950
1,000 72,350

weighted CN = =72.3 use 72
g 12350
1000
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Activity 5 — Alternate Solution 2

Determine the weighted average runoff curve number for the watershed described below. Refer to Appendix A
of your Study Guide for applicable charts and tables.

Soil Cover % Hydrologic
Name Description Acres Area Soils Group CN  Product
Dover Row Crops—SR & CR 500 0.50 B 75 375
in good condition
Crofton Small grain—contoured, 300 0.30 B 74 222
in poor condition
Greenville Meadow—in good condition 150 0.15 B 58 8.7
Odessa Woods—in fair condition 50 0.05 D 79 3.9
1,000 1.00 723
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Module 104 - Runoff Curve Number Computations

27

Activity 6

Determine the weighted average runoff curve number for the watershed described below. Refer to Appendix

A of your Study Guide for applicable charts and tables.

Soil Cover
Name Description Acres
Dover Row Crops-straight 300
row and crop residue,
in good condition
Newberg Meadow-in good condition 200
Crofton 1 ac Residential 200
Odessa Industrial 100
Dover 1/2 ac. Residential 100
27% impervious
Greenville New graded 100
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Activity 6 - Alternate Solution 1

Determine the weighted average runoff curve number for the watershed described below. Refer to Appendix
A of your Study Guide for applicable charts and tables.

Soil Cover Hydrologic
Name Description Acres Soils Group CN  Product
Dover Row Crops-straight 300 B 75 22,500

row and crop residue,
in good condition

Newberg Meadow-in good condition 200 B 58 11,600
Crofton 1 ac Residential 200 B 68 13,600
Odessa Industrial 100 D 93 9,300
Dover 1/2 ac. Residential 100 B 71 7,100

27% impervious
(0.27)(98)+(1 -0.27)(61)

Greenville New graded 100 B 86 8,600
1,000 72,700
weighted CN = =72.7 use 73
72,700
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Activity 6 — Alternate Solution 2

Determine the weighted average runoff curve number for the watershed described below. Refer to Appendix A of your
Study Guide for applicable charts and tables.

Soil Cover % Hydrologic
Name Description Acres Area SoilsGroup CN  Product
Dover Row Crops—SR & CR 300 0.30 B 75 225
in good condition
New Castle  Meadow—in good condition 200 0.20 B 58 11.6
Crofton 1 ac Residential 200 0.20 B 68 13.6
Odessa Industrial 100 0.10 D 93 9.3
Dover 1/2 ac. Residential 100 0.10 B 71 74
27% impervious
(0.27) (98) + (1-0.27) (61)
Greenville New graded 100 0.10 B 86 8.6
1,000 1.00 727
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Module 104 — Runoff Curve Number Computations 31

Summary

In summary, we have learned that a runoff curve number for a watershed
with a mixture of cover descriptions and soil types can be easily determined.
Each soil cover complex has a unique runoff curve number.

The hydrologic soil group information is in either Appendix A, TR-55 or
Chap. 2, EFM. Urban cover description CN’s are shown in Table 2-2a, TR-55
and rural CN’s are shown in Chapter 2, EFM.

The CN’s are to be used with single event design storms or events and
represent the median condition when the largest yearly event occurs. They
do not account for the impact of frozen ground on runoff rates and shovld not
be used in continuous models.

You have proven that you can calculate the runoff curve number for a
complex watershed by two methods. You have also seen that the two
methods produce identical results. The methods are simple and easy to use.

Retain this Study Guide as a reference until you are satisfied that you have
successfully mastered all the methods covered. It will provide an easy review
at any time if you should encounter a problem.

If you have had problems understanding the module or if you would like to

take additional, related modules, contact your supervisor.

When you are satisfied that you have completed this module, remove the
Certification of Completion sheet (last page of the Study Guide), fill it out,
and give it to your supervisor to submit, through channels, to your State or
NTC Training Officer.



ENG - Hydrology Training Series




Module 104 — Runoff Curve Number Computations

A1

Appendix A
Charts and Tables



A2

ENG - Hydrology Training Series




Table 2-2a.—Runoff curve numbers for urban areas!

Curve numbers for
Cover description hydrologic soil group—

Average percent
Cover type and hydrologic condition impervious area? A B C D

Fully developed urban areas (vegetation established)

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

etc.):
Poor condition (grass cover < 50%) .............. 68 9 86 89
Fair condition (grass cover 50% to 75%)........... 49 69 79 84
Good condition (grass cover > T6%) ......c.c..ccnn 39 61 4 80

Impervious areas:
Paved parking lots, roofs, driveways, etc.
(excluding right-of-way). .....coceeieiiaeieinnnn 98 98 98 98
Streets and roads: '
Paved; curbs and storm sewers (excluding

right-of-Way) . ...oviieiiiii it 98 98 98 98
Paved; open ditches (including right-of-way) ....... 83 89 92 93
Gravel (including right-of-way) ........ccooeinees 76 85 89 91
Dirt (including right-of-way) .........c.ccoeeneenn. 72 82 87 89

Western desert urban areas: '
Natural desert landscaping (pervious areas only)... 63 ki 85 88
Artificial desert landscaping (impervious weed
barrier, desert shrub with 1- to 2-inch sand
or gravel mulch and basin borders). .............. 96 96 96 96
Urban districts:
Commercial and business........coeeieeveniennnn.. 85 89 92 94 95
Industrial...cooeeeiieiineiiiiiiiieiiiennaennnnans 72 81 88 91 93
Residential districts by average lot size:
1/8 acre or less (town houses).........ccovveveannen, 65 ki 85 90 92
DY S 38 61 % 83 87
b VL 3T - TR GG 30 57 72 81 86
1/2 B80T o viiiiieeeneeraecacacennnsecanseacnnnns 25 54 70 80 85
b U Y « A 20 51 68 79 84
2 BCTES vt veennrannrecaaenactaatsosonnraenaaas 12 46 65 77 82
Developing urban areas
Newly graded areas (pervious areas only,
no vegetation)® . ......iiiiiiiiiiiiiiiiiiiiiiiiaaes ki 86 91 94

1dle lands (CN’s are determined using cover types
similar to those in table 2-2c).

1Average runoff condition, and I, = 0.2S.

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 2-3 or 24.

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 2-3 or 24 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.
sComposite CN''s to use for the design of temporary measures during grading and construction should be computed using figure 2.3 or 24,
based on the degree of development (impervious area percentage) and the CN’s for the newly graded pervious areas.
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Table 2-2b.—Runoff curve numbers for cultivated agricultural lands’

Curve numbers for

Cover description hydrologic soil group—
Hydrologic

Cover type Treatment? 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 rp! 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 4 81 85
Contoured & terraced (C&T) Poor 66 74 80 82
Good 62 71 78 81
C&T + CR Poor 65 73 79 81
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 ki 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

'Average runoff condition, and I, = 0.2S.
2Crop residue cover applies only if residue is on at least 5% of the surface throughout the year.
*Hydrologic condition is based on combination of factors that affect infiltration and runoff, including (a) density and canopy of vegetative
areas, (b) amount of vear-round cover, (¢) amount of grass or close-seeded legumes in rotations, (d) percent of residue cover on the land sur-
face (good > 20%), and (e) degree of surface roughness.

Paorz Factors impair infiltration and tend to increase runoff.

Good: Factors encourage average and better than average infiltration and tend to decrease runoff.
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Table 2-2c.—Runoff curve numbers for other agricultural lands’

Curve numbers for

Cover description hydrologic soil group—
Hydrologic

Cover type condition A B C D
Pasture, grassland, or range—continuous Poor 68 79 86 89
forage for grazing.2 Fair 49 69 79 84
Good 39 61 74 80
Meadow—continuous grass, protected from - 30 58 7 78

grazing and generally mowed for hay.
Brush—brush-weed-grass mixture with brush Poor 48 67 ki 83
the major element.3 Fair 35 56 70 77
Good 430 48 65 73
Woods—grass combination (orchard Poor 57 73 82 86
or tree farm).® Fair 43 65 76 82
Good 32 58 72 79
Woods.® Poor 45 66 77 83
Fair 36 60 73 79
Good 430 55 70 77
Farmsteads—buildings, lanes, driveways, - 59 74 82 86

and surrounding lots.

1Average runoff condition, and I, = 0.2S.

2Ppor: < 50% ground cover or heavily grazed with no mulch.
Fuair: 50 to 75% ground cover and not heavily grazed.
Good: >75% ground cover and lightly-or only occasionally grazed.

3Poor:  <50% ground cover.

Fuair: 50 to 75% ground cover.

Guod:  >75% ground cover.

4Actual 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.

6Pvor- Forest litter, small trees, and brush are destroyed by heavy grazing or regular burning.

Fair:  Woods are grazed but not burned, and some forest litter covers the soil.
Guod: 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!

Curve numbers for

Cover description hydrologic soil group—
Hydrologic

Cover type condition? 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

!Average runoff condition, and I, = 0.2S. For

2]'vor: <30% ground cover (litter, grass, and
Fair: 30 to 70% ground cover.
Good: >70% ground cover.

range in humid regions, use table 2-2c.

brush overstory).

3Curve numbers for group A have been developed.?)nly for desert shrub.

2-8

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



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-1 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:

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).

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).

In exhibit A-1, 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

Sand, loamy sand, or sandy loam

Silt loam or loam

Sandy clay loam

Clay loam, silty clay loam, sandy clay, silty
clay, or clay

oaQwy

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 A/D. 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-1






Exhibit A-1: Hydrologic soil groups for United States soils

AABAB D | ADAVEN C | AHREN e | ALDING O | ALSEa
AABERG D | apbpicks O | AMRNKLIN € | ALDIND C | ALSPAUGH
AARON C | ADDIELOU 2 | AMRS €& | ALEDO € | aLsvap
AASTAD B8 | aDE A | AHTANUM O | ALEGROS C | ALSTONY
AAZDAHL 8 | ADEK 8 | AMTANUM, DRAINED € | ALEKNAGIK C | aLsvp
ABAC D | aDEL B | AMWANNEE 8 | ALEMEDA € | ALTAMONY
ABAJO C | ADEL., WETY DO | AIEONITO C | ALEX 8 | ALTAPEAK
ABALOBADIAH S | ADELAIDE 0 | a1Co O | ALEXANDER € | ALTAR
ABARCA 8 | ADELANTD e | AIKEwN 8 | ALEXANDRIA C | ALTAVISTA
ABBAYE 8 | ADELIND 8 | AIKmAN 0 | aLFIR 8 | ALTYDORF
ABBIE B | ADELINO. € | AIKMAN, STONY C | ALFLACK € | ALTHOUSE
ABBOTT D | SALINE-ALKALIL | AILEY e | aLFORD 8 | ALTICREST
ABBOTTSTOWN C | ADELPHIA B/7C| AIVELIIA e | ALGANSEE e | ALTITA
ABCAL O | ADEN C | AINAKEA 8 | ALGARKOBO A | ALTMAR
ABEGG B8 | ADENA C | AINSLEY 8 | ALGERITA 8 | aLYO
ABELA 8 | ADGER O | AINSWCRTH € | ALGIERS C/D| ALTOGA
ABSLL 8 | ADIEUX 8 | AIRMCNTY C | aLGOaA C | aALTON
ABERDEEN C | aoILIS 6 | AIRPOFT T | ALGOMA 8/D0| ALTOONA
ABERONE 8 | ADIN D | a1rs e | ALMHAMBPA 8 | ALTUDA
ARERSITO € | aplos o | aJe C | ALHARK 8 | ALTURAS
ASERT A | ADJUNTAS C | aunL1vO D | ALICE 8 | ALTUS
ABES O | ADKINS 6 | Arap C | ALICEL ® | ALTvAN
ABGESE 8 | ADKINS, ALKALI! C | aKkaxka A | ALICIA 8 | aLur
ABILENE € | ADKINS, WET C | akan B/D| ALIDA 8 | aALum
ABI1QUA 8 | ADLER C | AKASKA e | ALIKCHI 8 | ALuSA
ABIQUA. FLODDED C | apowan C | AKELA O | ALINE A | ALVARADO
ABITA C | apOBE C | AKERCAN 2 | ALKIPIDGE C | aLvIN

ARD C | ad0LPH B/D| AYFERUE t | aLxo O | ALVIRA
ABOR D | apos C | aKina E | ALLAGASH 8 | ALVISO
ABORIGINE O | aDRIAN A/0| AKLEF D | ALLAMCRE O | ALVODESTY
ABOTEN O | apvokay 0 | ALADDIN 2 | ALLANTON 8/0| aLvoP
ABRA 8 | AECET C | ALACSHI E | ALLANTON, D | ALVCP. DRAINED
ABRAHAM 8 | AENEAS A | ALME A | DEPRESSIONAL | ALVOR, PROTECTED
ABRAZC D | AFFEY C | ALAELOA € | ALLARD 8 | ALWILDA
ABRAZO. GPAVELLY C | AFLEY 8 | ALAGA A | ALLDOWN 8 | ALYAN
ABREU D | AFTADEN D | ALAKAlL € | ALLEGHENY 8 | ALzapa
ABRIGO B | sFION C/D| aLAmMA B | ALLEmANDS 0 | aLzoLa
ABSAPDKEE C | aGa B | ALAMADITAS C | ALLEN 8 | AMADOR
ABSCOTA A | AGAIPAW D | ALAVANCE € | ALLENDALE 8 | amaGON
ABSHER D | AGAN D | ALA¥BIQUE 8 | ALLENDORF ® | amaLla
ABSYED C | AGaR B | ALAMC C | ALLENS PARK 8 | amaLu
ABSTED. FLODDED D | AaGasS12 O | ALAMCGORDOD € | ALLENS PARKs STONY C | amana
ABSTON C | AGATE € | ALAMDSA C | ALLENTINE D | amanca
acacio 8 | AGATHA & | ALAVOSA, DRAINEC € | ALLEN%O0OD 8 | AMARILLO
ACADF MY C | aGAwaAm ® | ALAMUCHEE ® | aLLEY ® | amwasa
ACADIA O | AGENCY C | ALANCS ® | ALLHANDS O | AMASA, MODERATELY
ACANA O | AGER D | ALAFAKA D | ALLIANCE 8 | WET. SANDY
ACANOD € | aGFavan 0 | aLAPA] A | ALLIGATOR D | SURSTRATUM
ACASCO D | AGNAL O | ALAZAN e | ALLIS O | AvBER
ACCELERATOR 8 | AGNESTON € | ALBAN ® | ALLISON e | amBiIa
ACEITUNAS 8 | AGNESTON, COBBLY C | ALBANO D | ALLKER e | amBoaY
ACEL C | SUBSTRATUM | ALEANY € | aLLer 8 | ampovy
ACKHIFIN C | AGNESTON, CORBLY C | ALEATON D | sLLOUEZ B | AMBRANT
ACKEF 8 | AGNESTON. C | ALEEE C | aLmMaC 8 | amBRaAwv
ACKERMAN A/D| NONGRAVELLY | ALEEMARLE B | ALMANDR e | AMELIA
ACKERVILLE C | AGNEW € | ALBERTON & | ALMAVILLE D | AMENE
ACKETY D | aGNODS C | ALEERTVILLE C | ALMENA C | AMENIA
ACKLEY B8 | AGON C | ALEINAS 8 | ALMERIA O | AMENSON
ACKME N 8 | acowT € | aLEIDON €& | ALVMIRANTE 8 | AMERICANOS
ACKMCRE 8 | aGeRa C | ALEFJIGHTS C | aLwmo D | AMERICUS
ACKWATER 0 | acua P | ALFUFZ C | aLMONT € | AMERY
ACME C | aGUA DULCE & | ALPURZ, DRAINED e | ALwOTaA € | amMES

aAco 8 | AGUA FRIa € | ALeUS 8 | aLmy € | AMESHA
ACOMA C | AGUA FRIAs HIGH 8 | ALCAN O | ALNITE O | AMESWONT
acore € | RAINFALL | ALCESTER ® | a0 © | AMMERSY
ACOVE C | AGUA FRIA, STONY € | ALCDA e | ALOHA C | avIsTaD
ACFEDALE D | sGuUADILLA A | ALCONA & | ALOMAX 0 | amivy
ACREE C | aguaLY 8 | aLcery A | ALONA 8 | AMMON
ACREL ANE C | aGUEDA B | ALCOVA- ® | ALONSO 8 | aMcDac
ACTON e | AGUILARES e | aLba C | aLovar C | AMGLE
ACUFF ® | AGUILITA 8 | ALDA, SALINE B/U| ALPENA A | amor
ACUNA C | AGUIRRE C | ALDaAX € | sLPHA e | AMORUS
acy C | AGUSTIN 8 | ALDEN D | ALPIN A | amo0S

ADA C | AmARY C | ALDER € | aLpON ® | AMDSTOWN
ADAIR C | anL C | ALPEFDALS C | ALPDWA ® | ampPaD
ADAMS A | AMLSTROM D | ALCERMAND B | ALRED B | SMPHION
ADAMSCN 8 | ANMEEK € | ALDEFWOGD C | aLROS C | AmSDEN
ACAMSVILLE C | aMOLTY D | ALDI L | aLs A | AMSTERDAM
ADATON D | arPaM B | ALDINE D | ALSCO 8 | AMTOFTY

NOTES: TwO HMYDROLOGIC SOIL GROUPS SUCH AS B/C INDICATES THE DRAINED/UNDRAINED SITUATION.
MODIFIERS SHOWN, FeCoeo BEDROCK SUBSTRATUV. REFER TD A SPECIFJIC SOIL SERIES PHASE FOUND IN SOIL MAP LEGEND.

(210-VI-TR-55, Second Ed., June 1986)
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Exhibit A-1, continued: Hydrologic soil groups for United States soils

AMWELL
any
ANACAPA
ANACOCO
ANACONDA
ANAME IM
ANAHUAC
ANAM]I TE
ANAPRA
ANASAZ]
ANATONE
ANAUD
ANAVERDE
ANAWALY
ANCHO
ANCHO+» SALINE
ANCHOR POINT
ANCHORAGE
ANCLOTE
ANCLOTE»
DEPRESSIONAL
ANCLOTE .
FREQUENTLY
FLOODED
ANCO
ANDE RGE ORGE
ANDERLY
ANDERS
ANDERSON
ANDOK
ANDOVER
ANDRADA
ANDREESON
ANDRE GG
ANDRE S
ANDRE WS
ANDRUS1A
ANDRY
ANDYS
ANED
ANELA
ANETH
ANETH,. DRY
ANGEL ICA
ANGEL INA
ANGELO
ANGELUS
ANGIE
ANGLE
ANGLEN
ANGOL A
ANGORA
ANGOS TURA
ANHAL Y
ANTAK
ANIMAS
ANINTO
ANITA
ANKENY
ANKLAM
ANKONA
ANNABELLA
ANNANDALE
ANNAW
ANNEMA INE
ANNTS
ANNIS s SALINE
ANNIS, DRAINED
ANNISQUAM
ANNISTON
ANNONA
ANOCON
ANOKA
ANONE S
ANOWELL
ANSAR ]
ANSEL
ANSELMO

NOTES:
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ANSELMO., BEDROCK

SUBSTRATUM
ANSGAR
ANSPING
ANT FLAT
ANTEL
ANTELOPE SPRINGS
ANTERO
ANTHO
ANTHOLOP
ANTHONY
ANT 16O
ANTILON
ANTIOCH
ANTLER
ANTOINE
ANTONITO
ANTOSA
ANTROBUS
ANTWERP
ANTY
ANUNDE
ANV IK
ANWAY
AOwA
APACHE
APAKUIE
APALACHEE
APALD
APARE JO
APELDORN
APEX
APISHAPA
APISON
APMAT
APMAY
APCLLOD
APOPK A
APPANDOSE
APPERSON
APP1AN
APPIAN,

SAL INE-ALKAL!
APPlAN, WET
APPIANs RECLAIMED
APPLEBUSH
APPLEDELLIA
APPLEGATE
APPLETON
APPLING
APRON
APTY
APTAKISIC
APTOS
AQUILLA
AQUINAS
ARABRAB
ARADA
ARAGON
ARAMBURY
ARANSAS
ARAPAHOE
ARAFIEN
ARARAT
ARAT
ARAVAIPA
ARAVE
ARAVE TON
ARBELA
ARBIDGE
ARBOLES
ARBONE
ARBOR
ARBUCKLE
ARBUCKLE, WET
ARBURUA
ARBUS
ARCATA
ARCETTE
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ARCH
ARCHABAL
ARCHBOLD
AKCHFR
ARCHERDALE
ARCHES
ARCHIN
ARCHIN, COOL
ARCHULETA
ARCIA
ARCLAY
ARCO
ARCO+ DRAINED
ARCOLA
ARD
ARDENMONT
ARCENVDIR
ARCEP
ARDEP, WET
ARDILLA
ARDIVEY
ARDNAS
ARDTCO
ARECIBO
AREDALE
ARENA
ARENA. DRAINED
ARENALES
ARENCTSVILLE
ARENDSA
ARENZVILLE
ARGALY
ARGENT
ARGENTA
ARGONAUT
AFGDRA
ARGYLE
ARIEL
ARIKARA
ARIMO
ARIPEKA
ARIP INE
ARIS
ARISPE
ARI20
ARKABUTLA
ARKANA
ARKAQUA
ARKONA
AFKPORT
ARV SON
ARKTON
ARLAND
ARLE
ARLINGTON
ARLINGTON. THICK
SOLUM
ARLO
ARLOVAL
ARVAGH
APMCO
APMELLS
ARMENDARIS
APMENIA
ARMESA
ARME SPAN
ARMIESBURG
ARV1 JO
ARMINGTON
ARMISTEAD
ARMI TAGE
ARMOD
ARVMC INE
ARVMONA
ARMOUR
AFMPUP
ARMS TER
ARMS TRONG
ARVUCHEE
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ARMYDRAIN
ARNEGARD
ARNESS
ARNHE IM
ARNO
ARNOLD
ARNOT
ARNTZ
AROL
ARDSA

ARP
ARRADA
ARRASTRE
ARREDONDO
ARRIBA
ARRINGTON
ARRICLA
ARRITOLA
ARROL IME
ARRON
ARROWHEAD
ARROYADA
ARROYO SECO
ARSITE
ARTA
ARTESIA
ARTES I1AN
ARTNOC
ARTCIS
ARUJO
ARUNDEL
ARPVA
ARVADA
ARVANA
ARVESON
ARVILLA
ARVIN
ARZO

ASA
ASABEAN
ASBILL
ASCALON
ASCAR
ASCHOFF
ASH SPRINGS
ASHART
ASHBON
ASHCROFY
ASHDALE
ASHOOWN
ASHE
ASHER
ASHFORD
ASHF ORK
ASHGROVE
ASHHURST
ASHIPPUN
A SHKUM
ASHLAR
ASHLEY
ASHLO
ASHMED
ASHMUN
ASHOLLER
ASHPORT
ASHTON
ASHUE
ASHUELODY
ASHY000
ASKEW
ASOLTY
ASOTIN
ASPARAS
ASPEN
ASPERMONT
ASPERSON
ASSATEAGUE
ASSININS
ASSINNISOINE

TWO HYDROLOGIC SOIL GROUPS SUCH AS B/C INDICATES THE DRAINEC/UNDRAINED SITUATION.
MODIF IERS SHOWNe E<Goo BEDROCK SUBSTRATUM, REFER TO A SPECIFIC SOIL SERIES PHASE FOUND

(210-VI-TR-55, Second Ed., June 1986)
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ASSUMPTION
ASTA
ASTATULA
ASTOR
ASTORe FLOODED
ASTORIA
ATARQUE
ATASCO
ATASCOSA
ATATE
ATCHEE
ATCO
ATENCIO
ATEPIC
ATHELWOLD
ATHENA
ATHERTON
ATHOL
ATKINS
ATK INSON
ATLAS
ATLEE
ATLOW
ATMORE
ATOKA
ATOMIC
ATRAC
ATRAVESADA
ATRING
ATRYPA
ATSION
ATSION, TIDE
FLOODED
ATTELLA
ATTER
ATTERBERRY
ATTEVAN
ATTEWAN, WET
ATTICA
ATTOYAC
ATWATER
ATSELL
ATwOOD
AU GRES
AUA
AUBARQUE
AUBBEENAUBEEE
AUBERRY
AUBREY
AUBURN
AUBURNDALE
AUFCO
AUGGIE
AUGSBURG
AUGUSTA
AUGUSTINE
AULD
AURA
AUREL IE
AUREL 1US
AURDORA
AUSMUS
AUSTIN
AUSTINVILLE
AUSTWELL
AUTY
AUTOMBA
AUTRYVILLE
AUXVASSE
AUZOUI
AVA
AVALON
AVANTY
AVAR
AVAVWATZ
AVENAL
AVILLA
AV1S
AVOCA

IN SOIL MAP LEGEND.
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Exhibit A-1, continued: Hydrologic soil groups for United States soils

AVON
AVONB URG
AVONDA
AVONDALE
AVONVILLE
AVVABLE
AVWBRIG
AX3S
AXTELL
AYAR
AYCOCK
AYDELOYTE
AYERSVILLE
AYLMER
AYNOR
AYON
AYOUB
AYR
AYRES
AYRSHIRE
AYSEES
AZaAR
AZELTINE
AZTALAN
AZTEC
AZVEC, MWI1GH
RAINFALL
AZULE
AZWELL
BAANISH
[ 711
SABB INGTON
BABEL THUAP
BACA
BACA. FLOODED
BACH
BACHELOR
BACHO
BACHUS
BACKSBAY
BACKBONE
BACLIFF
BACOB1!
BSACONA
BADAXE
BADENA
BADENAUGH
BADGE
BADGERTON
BADIN
8ADITO
BADO
BADUS
BGADVATER
BAGARD
B8AGDAD
BAGGOTY
BAGLEY
BANEM
BAMIA
BAML
sailLE
BAILEGAP
BAILEYCREEK
BAILING
BAINVILLE
BAIRD HOLLOW
BGAIRD WOLLOW,
EXTREMELY COBBLY
BAIRD HOLLOW,
GRAVELLY
BAJURA
BAKEOVEN
BAKER
BAKERSVILLE
BALAAM
BALCOM
8ALD
BALDER

NOTES:
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BALDFIELD
BALODMILL
BALOMOUNTAIN
BALDOCK
BALDOCKs GRAVELLY
SUBSTRATUM,.
DRAINED
BALOOCKs SAL INE
BALDOCK, SALINE
BALDOCK» DRAINED
BALOVIN
BALDY
BALE
GALE., WET
BALLAMACK
BALLARD
BALLER
BALL INGER
BALLTOWN
BALLVAR
BALLY
BALM
BALMAN
BALMAN. SALINE.
FLOODED
BALMLAKE
BALMORKHEA
BALON
BALSORA
BALTIC
BALTIMORE
BANA
BAMAC
BAMBER
BANOS
BAMTUSH
BANADERU
BANAT
BANBURY
BANCAS
BANCKER
BANCROF T
BANCY
BANDAG
BANDERA
BANDID
BANDON
BANE
BANGD
BANGOR
BANGSTON
BANIDA
BANKARD
BANKHEAD
BANKS
BANLIC
BANNEL
BANNER
BANNING
BANNION
BANNOCK
BANTRY
B8APOS
©ARABOO
BARAGA
BARANA
BARATARI
BARBARDSA
BARBARY
@ARBERT
BARBOUR
BARBOURVILLE
BARCAVE
BARCE
BARCLAY
BARCO
PARCUS
BARD
BARDEN
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CARDLEY
BARELA
BARF IELD
BARFUSS
BARGE
BARGER
BARIO
BARISHMAN
BARKCAMP
BARKELEW
BARKERVILLE
BARKLEY
BARKGF
BARLEYFIELD
BARL ING
BARLOW
BARNADBE
BARNARD
BARNELLCREEK
BARNES
BARNES TON
G ARNESTON,
NONGRAVELLY
BARNEY
BARNMHARD T
BARNMOT
BARNSDALL
BARNSTABLE
BARNUNM
BARDDA
BARO1ID
BARDID, WET
BAKRADA
BARRE
BARRETY
BARRIER
BARRINGTON
BARRON
BARRONETT
GARRY
BARSAC
BARSHAAD
BART
BART INE
BARTLE
BARTLEY
BARTO
CARTOME
BARTON
BARTONFLAT
BARVON
BARX
BASCAL
8ASCC
BASCOV
BASCOVY
BASEHOR
BASH
BASHAY
BASHER
BASILE
BASIN
BASINGER
BASINGER,
DEPRESS IONAL
BASINGERs FLOOOED
BASKET
BASSEL
BASSETY
BASSFIELD
BAST1AN
BASTON
BASTROP
BASTSIL
BATA
BATAN
BATAVIA
BATEMAN
BATES
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BATESON
BATESVILLE
BATH
BATTERSON
BATTLE CREEK
CEATTLEMENT
BATZA
BAUDETTE
BAUER
BAUMAN
CAUMGARD
BAUSCHER
8AUX
BAUXSON
BAXENDALE
BAXTER
BAXTERVILLE
BAYAMON
BAYARD
BAYBORO
BAYERTON
BAYFIELD
GAYFIELD.
BAYMORSE
BAYLIS
BAVMEADE
8AYOU
B8AYOUDAN
BAYSHORE
BAYSHORE »
MODERATELY WEY
BAYSIDE
BAYTOWN
B8AYUCOS
BAYV]
BAYVIEW
2AYwW0O00
BAZETTE
BAZILE
BEACH
BEAD
CEADLE
BEALAND
BEALES
BEAM
BEAMTON
BEANBLOSSOM
BEANFLAY
BEANLAKE
BEAND
BEAR BASIN
BEAR CREEK
BEAR LAKE
BEAR PRAIRIE
BEARDALL
BEARDEN
BEARDSLEY
BEARDSTOWN
CEARGULCH
BEARMOUTH
BEARPAW
CEARSKIN
BEARSPRING
BEARTRAP
CEARVILLE
BEARVWALLOW
BEASLEY
BEASON
BEATRICE
BEAUCOUP
BEAUFORD
BEAUGHTON
BEAUMONT
BEAUREGARD
BEAUSITE
BEAUVALS
BEAVERCREEK
BEAVERDAM
BEAVERELL

wET

TWO HYDROLOGIC SDIL GROUPS SUCH AS B/C INDICATES T-E DRAINED/UNDRAINED SITUATION.
MODIFIERS SHOWNe: EoGeo BEDROCK SUBSTRATUM, REFER TO A SPECIFIC SOIL SERIES PHASE FOUND

(210-VI-TR-55, Second Ed., June 1986)
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BEAVERTON
BECKER
BECKET
BECKLEY
BECKMAN
BECKS
BECKTON
BECKTONs WELL
DRAINED
BECKVILLE
CECKWITH
BECKWOURTH
BECRAFTY
BECREEK
BEDELL
BEDEN
@EDFORD
BEDINGTON
BEDKE
BEONER
BEDSTEAD
BEOWYR
BEE
BEEBE
BEECHER
BEECHGROVE
BEECHWOOD
BEEK
BEEKMAN
BEELEM
BEELINE
GEEMONT
BEENOM
BEESKOVE
BEETVILLE
BEEZ2EE
BEFAR
BEGAY
BEMHANIN
BEHEMDTOSH
BEHRING
GEIGLE
BEIRMAN
BEISIGL
BEJE
BEJUCOS
BELAIN
CELATE
BELCHER
BELOEN
BELDING
BELEN
BELFAST
BELFI1ELD
BELFORE
BELGARRA
BELGRADE
BELHAVEN
BELINDA
BELJICA
BELK
BELKNAP
BELLAVISTA
BELLE
EELLECHESTER
BELLEMELEN
BELLENMINE
BELLEVILLE
BELLEVILLE., PONDED
CELLEVUE
BELLICUM
BELLINGHAM
BELLINGHAM,
DRAINED
PELLPASS
BELLPINE
QELLYOOD
BELMEAR
CELMILL

IN SOIL MAP LEGEND.
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Exhibit A-1, continued: Hydrologic soil groups for United States soils

BELMONT
BELMORE
BELPRE
BELSAC
BELTED
BELTON
BELTRAM]
BELTSVILLE
BELUGA
BELUGAs DR/ INED,
SLOPING
BELVOIR
BELZAR
BEMIDJI
BEN LOMOND
BENCHLEY
BENCLARE
BENCO
BENDER
BENDIRE
BENEVOLA
BENEVAN
BENFIELD
BENGAL
BENGE
BENHANM
BENIN
BENITO
BENJAMIN
BENKL IN
BENMAN
BENNDALE
BENNINGTON
BENRIDGE
BENSLEY
BENSON
BENTEEN
BENWY
BEN2
BEOR
BEOSKA
BEOTIA
BEOVAVWE
BEQUINN
BERCUMB
BERDA
BEREA
BERENICETON
BERGHOL2
BERGLAND '
BERGOUIST
BERGS TROM
BERGSVIK
BERIND
BERIT
BERKS
BERKSHIRE
BERLAKE
BERLIN
BERMESA
BERNMUDI] AN
BERNAL
BERNALDO
BERNARD
BERNARD INO
BERNARDS TON
BERNMILL
BERNICE
BERNING
BERNDOW
BERRYLAND
BERRYMAN
BERSON
BERTAG
BERTELSON
BERTHOUD
BERTIE
BERTO
BERTOLOTTI

NOTES:
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BERTRAM
BERTRAND
BERVILLE

BERVOLF

BERYL

BERZATIC
BESEMAN

BESHERM

BESNER

BESSEMER

BESSIE

BESTROM

BETHANY

BETHEL

BETHERA
BETHESDA
BETHLEMEM

BET1IS

BETONNIE

BETRA

CETTERAVIA

BETTS

BEULANH

BEVENT

BEVERIDGE
BEVERLY

BEVERLYs GRAVELLY
BEw

BEWLEYVILLE
BEXAR

8E20

BEZZANT

[ R (1]
CIBLESPRINGS
siIce
BICKERDYKE
BICKETY

B ICKLETON
© ICKMORE
B8ICONDOA
BICONDOA,
BI0ODEFORD
BIDOLEMAN
BIOMAN
BIDWELL

B IEBER
BIEDELL
RIEDSAW
BIENVILLE
816G BLUE
BIG HORN
016G TIMBER
BGIGARM
BIGBEE
BIGBEND
BIGBROWN
BIGELOW
BIGETTY
BIGFLAY
B8IGFOOT
BIGFORK
BIGHAMS
BIGHILL
BIGLAKE

B I1GMEADOV
BIGNELL
BIGRIVER
BIGSHEEP
BIGSPRING
BIGWIN
BIGWINDER
BIJOR JA
8lJov
8ILBO
BILGER
BILLETY
BILLINGS

DRAINED
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BILLINGS,
MODERATELY SLOW
PERM

BILLYCREEK

BILLYHAW

B ILTMORE

BIMMER

RINCO

BINDLE

B INFORD

BINGER

BINGHAM

B INGHAMPTON

BINGHAMVILLE

BINNA

BINNSVILLE

BINS

BINTON

B INTONs RECLAIMED

8I0YA

81PPUS

BIRCHBAY

BIRCHFIELD

B8 IRCHNO00D

BIRDOW

GIRDS

BIRDSALL

B IRDSBORO

BIRDSLEY

BIRDSVIEW

B IRKBECK

B IRMINGHAM

BIRNEY

B IROME

BISBEE

B1SCARD

81scay

BISGAN]
MODERATELY WET

B1SGAN1., FLOODED

BISHOP

B1ISMARCK

8150001

GISPING

BISSELL

BISSONNET

81y

BITTER

GITTER SPRING

@ ITTERROOT

BITTERWATER

BITTON

BIVANS

sixsy

BIXLER

BJORK

BLACHLY

BLACK BUTTE

BLACK CANYON

BLACK CANYON.
ORA INED

ELACK RIDGE

BLACKA

BLACKBURN

BLACKDRAW

ELACKETY

BLACKFOOT

BLACKFODT. DRAINED

BLACKKHALL

BLACKHALLe WARNM

BLACKHAMMER

BLACKMAWK

BLACKHOOF

BLACKHORSE

BLACKLEED

BLACKLEG

BLACKLOCK

BLACKMAN

BLACKMOUNT
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BLACKNOLL
BLACKOAR
BLACKPIPE
BLACKPRINCE
BLACKROCK
BLACKSAN
BLACKSPAR
BLACKSPOT
BLACKSTON
BLACK THORN
BLACKTOP
BLACKWATER
CLACKWELL
BLADEN
BLAG
BLAGO
BLAINE
BLAIR
BLAIRTON
BLAKABIN
BLAKE
GLAKELAND
BLAKENEY
BLAKEWELL
sLALOCK
BLAMER
BLANCA
BLANCHKARD
BLANCHE
BLANCHESTER
BLANCOY
BLAND
BLANDING
BLANEY
BLANKEY
BLANTON
BLANTON,
MODERATELY WEY
BLANYON
BLAPPERT
BLAQUIERE
SLASDELL
BLASE
BLAS INGANE
BLAYDEN
BLAZBIRD
BLAZON
BLEAKWOOD
BLEDSOE
BLEIBLERVILLE
GLENCOE
BLEND
BLENDON
BLETHEN
BLEVINS
BLEVINTON
BLEWETY
BLICHTON
BLICKENSTAFF
BLIND
BLINSTER
BLINN
BLISS
BLITZEN
BLOCKHOUSE
BLOMFORD
8LOOM
BLOOMF IELD
SLOOMING
SLOOMSDALE
BLOOR
BLOOR., GRAVELLY
SUBSTRATUM
BLOUNT
BLOVERS
BLUCHER
BLUE EARTH
BLUE EARTH.
SLOP ING

TWO MYDROLOGIC SOIL GROUPS SUCH AS B/C INDICATES THE DRAINED/UNDRA INED SITUATION.
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BLUE LAKE
BLUE STAR
BLUEBELL
BLUECHIEF
BLUECREEK
BLUEDOME
BLUEFLAY
BLUEGROVE
BLUEGULCH
BLUEMILL
BLUENHON
BLUEJOINTY
BLUENOSE
BLUEPOINT
BLUERIM
BLUESLIDE
BLUESPRIN
BLUES TONE
BLUEWING
BLUFF
BLUFFDALE
BLUFF TON
BLUFORD
BLum

eLyY
BLYBURG
BLYTHE
BOARDMAN
BOARDTREE
BOASH
80A2
8088ITY
8081ILLD
COBNB OB
808s
808TAIL
BOBTOWN
80CaA
B0CA+ DEPRESS IONAL
80CA. TIDAL
80CK
BOCKER
B0CKSTON
80DE
GODECKER
BODELL
B0ODEN
BODENBURG
BODINE
BODORUNPE
80007
BOEL
BOELs OVERWASH
BOELUS
BOERNE
BOESEL
BOESEL. PROTECTED
BOETTCHER
B0GAN
BOGARTY
B80GGS
80GGY
BOGRAP
BOGUE
806US
BOHANNON
BOMEMIAN
BOMICKET
BOMHNA
BOMNL Y
BOMNSACK
BOISTFORT
B0JAC
80J0
BOLAN
BOLAR
80oLD
BOLENT
BOLES

MODIFIERS SHOWN: E<Ges BEDROCK SUBSTPATUM, REFER TO A SPECIFIC SOIL SERIES PHASE FOUND IN SOIL MAP LEGEND.
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Exhibit A-1, continued: Hydrologic soil groups for United States soils

>POBRINOO
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BOLFAR C | BORGEAU 8 | BRACEVILLE C | BREW € | BROKENHORN
BOLICKER 8 | BORGES D | BRACKEN B8 | BREWER C | BROLLIAR
80L10 D | BORIANA O | BRACKETY C | BREWLESS € | BROMER
BOLIVAR 8 | BORKY C | BRAD D | BREWSTER O | BROMIDE
BOLLING C | BORNSTEDY C€ | BRADDOCK ® | BREWTON € | BROMO
8oLSA c | sorO D | BRADEN 8 | BRIBUTTE D | BRONAUGH
BOLTON 8 | BOROBEY C | BRADENTON 8/0| BRICKEL € | BRONCHO
8oL TUS O | BORREGO O | BRADENTON. FLOODED D | BRICKMILL C | BRONCHO+ LOAMY
BOMAR C | BORREGUERD € | BRADER O | BRICKTON € | SUBSTRATUM
BOMBADIL D | BORSKI 8 | ERADSHAW 8 | ®BRICO C | BRONELL
BOMBAY B | BORTH € | BRADSON 8 | BRIDGE C | BRONSON
BOMOSEEN C | BORUP 8/D| BRADWAY D | BRIDGECREEK C | BRONTE
BON 8 | BORVANT 0 | BRADY 8 | BPIDGEHAMPTON 8 | BROOKE
BONAIR D | BOSANKO O | BRADYVILLE € | BRIDGEPORT ® | BROOKFIELD
BONANZA 8 | sosco 8 | BRAFFITS 8 | BRIDGER € | BROOKINGS
BONAPARTE A | BOSKET 8 | BFAGG € | BRIDGESON O | BROOKLYN
BONCLAIR 8 | BOSLER 8 | BRAHAM B | BRIDGESONs DRAINED C | BRODKMAN
B8OND o | B80SO © | BRAILSFORD € | BRIDGET e | BROOKSHIRE
BONDF ARM © | BOSOUE 8 | BRAINERD C | BRIDGEWATER 8 | BROOKSIDE
BONDMAN D | BOSSBURG D | BRALLIER O | BRIEDWELL 8 | BROOKSTON
BONDRANCH D | BOSSBURGs DRAINED C | BRAM C | BPIEF ® | BROOKSTONs STYONY
BONDUEL C | BOSYON C | BRAMARD e | BRIER O | BRODKSVILLE
BONE D | BOSTRUM D | BRAMLETTY t | BRIGGS A | BROOME
BONEEK 8 | BOSTWICK 8 | BRAMWELL € | BRIGGSDALE C | BROPAY
BONEYARD C | BOSVILLE t | BRANCH 8 | BRIGGSVILLE € | BROSE
BONFIELD 8 | BOSWELL D | BRANCROFTY C | BRIGHTON e/D| BROSELEY
BONFRI C | BOSWORTH © | BRAND O | BRIGHTWOOD 8 | BROSS
BONG A | BOTELLA 8 | BRANDENBURG A | BRILEY 8 | EROUGHTON
BONHAM C | BOTHWELL 8 | BRANDDN e | BRILL ® | BROWARD
BONIFAY A | 8OTHW] € | BRANDYWINE C | BRILLIANT 8 | BROWER
BONILLA 8 | BOTON 8 | BRANFORD e | BRIMFIELD C/9| BROWNBE AR
BONITA D | BOTTINEAV C | BRANHAM C | BRIMLEY ® | BROWNDELL
BONJEA O | BOTTLE C | BRANSCOMB 8 | BRIMSTONE D | BROWNELL
BONN D | BOTTLEROCK C | BRANTFORD 8 | PRINEGAR & | BROWNFIELD
BONNE AU A | BOULDER 8 | BRANTLEY € | BRINGMEE 8 | BROWNLEE
BONNELL C | BOULDER LAKE O | BRANYON O | BRINKER € | BROWNRIGG
BONNER ® | BOULDER POINT e | BRASHEAR € | BRINKERT € | BROWNSCOMBE
BONNERDALE 8 | BOULDERCREEK 8 | BRASSFIELD 8 | BRINKERTON D | BROWNSCREEK
BONNE T 8 | BOULDIN 8 | BRATTON 8 | BRINNUM O | BROWNSDALE
BONNEVILLE A | BOULFLAT C | BPaUN C | BRINNUM., DRAINED € | BROWNSTO
BONNICK A | BOUNCER 0 | BRAVANE D | BRIDNES ® | BROWNSVILLE
BONNIE C/D| BOUNDARY 8 | BRAWLEY D | BRIOS A | BROVWNTON
BONNIEs PONDED C | BOURBON 8 | DRAXTON € | BRISBANE 8 | EeROXON
BONNYDOON 0O | BOURNE C | BRAY O | BRISCO e | BROYLES
BONO 0 | sousicC D | BPAYTICN c | BRISCOTY 0 | BRUBECK
BONSALL o | sow O | BRAZILYON O | BRISCOT, DRAINED C | BRUCE
BONTA 8 | sowsac C | BRAZITO A | BRISKY O ) BRUELLA
BONTI € | BOWBELLS 8 | BRAZITO. THICK ® | BRISTOW O | BRUELLA.» MARD
BONWIER C | 6OWDISH € | SURFACE | BRITTO D | SUBSTRATUM
BONWIER, GRADED 0 | BOWDLE 8 | BRAZITO, THICK C | BRITTON D | BRUFFY
BON2 C | BOWDOIN D | SURFACE. | BRITWATER 8 | BRUMEL
B80DFORD C | BOWDRE € | SALINE-ALKALI { ®ROAD C | BRUIN
BOOFUSS D | BOWEN C | BRAZON € | BROAD CANYON 8 | BRUMAN
BOOKCLIFF B | BOWERS € | BRAZORIA © | BROADALBIN € | BRUMBAUGH
BOOKER O | BOWES ® | BRECKENRIDGE 8/D| BROADAX ® | BRUNCAN
800KOUT C | BOWIE 8 | BRECKNOCK ® | BROADBROOK € | BRUNDAGE
800K¥ 00D 8 | BCWLAKE € | BRECKSVILLE C | BROADMEAD € | BRUNEEL
BOOMER 8 | sowLus e | BREECE ® | BROADHURST D | BRUNELDA
BOOMS T1CK 0 | BOwMAN € | BREGAR O | BROADMOOR € | BRUND
BOOMTOWN D | BOWMANSVILLE 8/0| BREIEN e | PROADUS 8 | BRUNSWICK
BOONE A | BOWNS c | eRExO 8 | BROADWELL 8 | BRUNZELL
BOONE SBOROD 8 | BOWSTRING A/D| BREMER C | BROBETY € | BRUSHCREEK
BOONEVILLE ® | BOXELDER C | EREMER, SANDY e | srOCK D | BRUSHCREEK
BOONTON € | BOXFORD € | SUBSTRATUM | BROCKETY € | BRUSSELS
BOONVILLE C | BOXVILLE C | BREMD € | BROCKGULCH € | BRUSSETTY
BOONVILLE D | BOXWELL C | BREMS A | BROCKLISS ® | BRYAN
800TH c | sov 8 | BRENDA € | BROCKMAN € | BRYANT
BOOTHBAY C | sovCE D | BRENHAM c | BROCKO e | BRYARLY
BODTJACK o | soyo 0 | BRENNAN 8 | BROCKPORT D | BRYCAN
800TS A/D| BOYER ® | BRENNER D | BROCKROAD C | BRYCE
80QUILLAS C | BOVETY 8 | BRENT D | BROCKSBURG 8 | BRYMAN
BORACHO € | BOYKIN B | BRENTON ® | BROCKTON D | BRYSTAL
BORAM C | sovLE DO | BRENTSVILLE € | BROCKWAY e | sus
BORAVALL D | BOYSAG D | BRENTWOOD & | BROCKWELL 8 | susus
BORDA D | BOYSEN D | BRESSA C | BRODALE C | BUCAN
BORDE AUX 8 | BO0ZE 8 | BRESSER 8 | BRODY € | BUCANs GRAVELLY
BORDEN 2 | BOZEMAN 8 | BREVARD e | BROE B | BUCKHANAN
BORDER 8 | BRABAS D | BREVATOR € | BROGAN 8 | BUCHEL
BOREALIS D | BRACE C | BREVORT 870 BROGDON B | BUCHENAU
NOTES: TWD MYDROLOGIC SOIL GROUPS SUCH AS B8/C INDICATES THME DRAINED/UNDRAINED SITUATION.

MODIFIERS SHOWN: EoGee BEDROCK SUBSTRATUM, REFER TO A SPECIFIC SOIL SERIES PHASE FOUND IN SOIL MAP LEGEND.

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



Exhibit A-1, continued: Hydrologic soil groups for United States soils

BUCHENAU,
SOLUM
BUCKARDOD
BUCKBAY
BUCKCREEK
BUCKE YE
BUCKHALL
BUCKHOUSE
BUCKING
BUCKLAKE
BUCKL AND
BUCKLE
BUCKLEBAR
BUCKLEY
BUCKL ICK
BUCKLICKs THICK
SOLUM

BUCKLON
BUCKNELL
BUCKNEY

BUCKPEAK

BUCKS

BUCKSHOT

BUCKSKIN

BUCKTON

BUDE

BUDIHOL

BUDLEWIS

BUELL

BUENA VISTA

BUFFARAN

BUFFCREEK

BUFFINGTON

BUFFME YEF

BUFFORK

BUF TON

BUHRIG

BUICK

BUIST

8UKD

BUKD, WEY

BUKRE EK

BULAKE

BULKLEY

BULL RUN

SULL RUNMe HARDPAN
SUBSTRATUM

BULL TRAIL

BULLARDS

BULLCREEK

BULLFLATY

BULLFOR

BULLION

BULLNEL

BULLOCK

BULLREY

BULLUMP
BULLVARDO
BULLVINKLE

sULLY

suLOw

SUNCOMBE

8UNDO

BUNDORF

BUNDY

BUNDYMAN

BUNE JUG

AUNKER
BUNKERHILL

BUNKWATER

BUNKY

BUNNELL
BUNSELMEIER
BUNTINGVILLE
BUNYAN

BURBANK

BURCH

BURCHAM
BURCHAKRD

THICK

NOTES:

MODIFIERS SHOWN: EeGeo
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BURCHELL
BURDETT
BUREN
BURGESS
BURG]
BURIBURI
BURKE
BURKE TOWM
BURKEVILLE
BURKHARDTY
BURLE 1SM
BURLESON
BURLEWASH
BURLINGTON
BURMAM
BURNAC
BURNBOROUGH
SURNEL
BURNETTE
BURNMAM
BURNS IDE
BURNSVILLE
BURNSWICK
BURNT LAKE
BURNTRIVER
euRRr
BURRITA
BURROWSVILLE
BURSLEY
BURSON
BURPT
BURTON
BURSELL
Bsussy
BUSE
BUSHER
CUSHMAN
BUSHNELL
BUSHVALLEY
8USKA
BUSSY
BUSTER
BUST]
BUSYVILD
BUTANO
BUTCHE
BUTLER
BUTLERTOWN
BUTTERFIELD
BUTTERMILK
BUTTERS
BUTTON
CUTTONHODK
SUTTONWILLOW
EUXIN
CBUXTON, SOMEWMAY
POORLY DRAINED
BUXTONs STONY
BUXTON. MODERATELY
WELL DRAINED
BUZZN
EVYARS
BYBEE
EYINGTON
BYLER
avLo
BYNUM
BYRANK
EYRNIE
CaBALLO
CASARTON
CABBA
CABBART
CASBART, STONY
CAPBART, WARM
CABEZCN
CABIN
CABINETY
CABLE
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BEDROCK SUBSTRATUM,

CAEBO ROJO
CAPOOSE
caeoTv
CABRILLD
CABSTON
CACHE
CacClcuUE
CACTUSFLAY
caoto
CADEVILLE
CADILLAC
CaD1Z
CADMUS
CADO¥A
CAESAR
CAGEY
CacCLE
CAGUABD
CAGW IN
CAHABA
CAHONA
CAlD
CAINKOY
CAIRC
CAJALCO
CAJETE
CAJCN. OVERWASH
CAJON. LOAMY
SUBSTRATUM
CAJON. SILTY
SUBSTRATUM
CAJON. ALKALI,
CVERWASH
CAJON,
SAL INE-ALKALI
CAJON, COOL
CVERWASH
CAJONs GRAVELLY
CAJCN. COOL
CAJONs WARM
CALABAR
CALABASAS
CALAMINE
CALAVITY
CaLAMLS
CALAVERAS
CALAWAM
CALCO
CALCOUSTA
CALCKODSS
CALD
CALDER
CALDERWOOD
CALOWELL
CALDWELL »
CALE
CALEAST
caLee
CALEDON] A
CALENDAR
CALEERA
CALM!
CALHOUN
CALICO
CALICOTY
CALIFON
CALIXUS
CaLITA
CALI2A
CALK INS
CALLARD
CALLAHAN
CALL AN
CALLEGUAS
CALL INGS
CALL ISBURG
caLLCway
CALMAR
CALNEVA

DRAINED
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caLODO
CALDOSA
CALOUSE
CALPAC
CALPEAK
CALPINE
CALROY
CALUME
CALYERTON
CALVIN
CALVISTA
CALYCODS
CALZACORTA
CAMAGUEY
CAMARGO
CAMARILLO
CAMARILLO,
CAMAS
CAMAS s STONY
CAMATTA
CAMBARGE
CAMBERN
CAMBERT
CAMBETH
CAMBRIA
CAMBRIDGE
CAMDEN
CAMEEK
CAMELBACK
CAMEO
CAMERON
CamILLUS
CAMIND
CAMPANA
CAMPBELL ., MUCK
SUBSTRATUM
CAMPBELL » DRAINED
CAMPBELLTON
CAWPCREEK
CAMPIA
CAmPO
CAMPONE
CAMPSPASS
CavpPUS
CAMRODEN
CANA
CANAAN
CANADIAN
CANADICE
CANALOU
CANANDAIGUA
CANASERAGA
CANAVERAL
CANBURN
CANDELARIA
CANDELERD
CANDERLY
CANDLER
CANDLESTICK
CANDOR
CANE
CANEADEA
CANEEK
CANELO
CANEST
CANEYVILLE
CANEZ
CANFIELD
CANISTEC
CANISTEOs STONY
CANIVE
CANLON
CANNELL
CANNING
CANNON
CANNONVILLE
CANDE
CANOVA
CANTALA

DRAINED

TWO MYDROLOGIC SOIL GROUPS .SUCH AS B/C INDICATES THE DRAINED/UNDRSINED SITUATION.
REFER TO A SPECIFIC SOIL SERIES PHASE FOUND IN SOIL MAP LEGEND.

(210-VI-TR-55, Second Ed., June 1986)
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CANTEEN
CANTEY
CANTINA
CANTON
CANTON
CANTRIL
CANTUA
CANTUCHE
CANUTIO
CANWALL
CANYON
CAPAC
CAPAY

CAPE

CAPE FEAR
CAPEMORN
CAPERS
CAPERTON
CAPHOR
CAPILLOD |
CAPISTRAND
CAPITAN
CAPJAC
CAFLEN
CAPLES
CAPLES .,
CAPONA
CAPOOSE
CAPPS
CAPSHAW
CAPTINA
CAPTIVA
CAPUL IN
CARACOLES
CARADAN
CARQAL AMP1
CARBENGLE
CARROD
CARBOL
CARPONA
CARBONDALE
CARCITY
CARDENAS
CARDIFF
CARDIGAN
CARDINGTON
CARDON
CAREFREE
CAREY
CAREY LAKE
CARGENT
CARGILL
CARIBEL
CARIBOV
CARIODCA
CAR]IS
CARJO
CARLIN
CARLINTON
CARLISLE
CARLITO
CARLOS
CARLOTTA
CARLOW
CARLSBAD
CARLSEBORG
CARLSON
CARLSTROM
CARLTON
CARMACK
CARMEL
CARMI
CAPMICHAEL
CARMODY
CARNASAY
CARNEGIE
CARNERO
CARNEY
CAROL INE

ORAINED
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Exhibit A-1, continued: Hydrologic soil groups for United States soils

CAROLLO

CARON

CARONs MARSHY
CARPENTER

CARR

CARRACAS
CARRANZA
CARRCREEK
CARRIZALES
CARR120
CARROLLS
CARRYBACK
CARS17AS
CARSITAS, WET
CAQSON
CARSTAIRS
CARSTUMP

CART

CARTAGENA
CARTECAY
CARTER
CARTEREY
CARTHAGE
CARUSO
CARUTHERSVILLE
CARVER

CARWILE
CARYTOWN
CARYVILLE

CASA GRANDE
CASABONNE
CASAGA

CASCADE
CASCAJO
CASCAJO, COBBLY
cascClLLa

casco

CASE

CASEY

CASHEL
CASHIERS
CASHION
CASHMEPE
CASHMONT
CASITC
CcasLo

CASLD,
SET
CASuO0S
CASPAR
CASPIANA

CASS

CASS 1A

CASS1Aas MODERATELY
WELL DRAINED
CASSIRO

CASSIROs STONY
CASSOLARY

CASTAIC

CASTALIA

CASTANA

CASTELL
CASTELLEIA
CASTELLO
CASTEPHEN

CASTILE

CASTINO

CASTINDs NONSTONY
CASTLE

CASTLEVALE
CASTNER

CASTO

CASTON

CASTRO
CASTROVILLE
CASUSE

CASVARE

CASWELL

CATALINA

MODERATELY

NOTES:
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CATALPA
CATAMOUNT
CATAND
CATARACY
CATARINA
CATASKA
CATAULA
CATCHELL
CATELL]
CATERL
CATH
CATHARPIN
CATHAY
CATHCARTY
CATHEDRAL
CATMEEN
CATHER INE
CATHLAMET
CATHRO
CATILLA
CATLA
CATLETYY
CATLIN
CATMAN
CATNIP
CATOCTIN
CATOO0SA
CATPOINT
CATYCREEK
CATTCREEK,
GRAVELLY
SUBSTRATUM
CATTO
CAUDLF
CAUSEwWA
CAUSEY
CAvaL
CAVANAUGH
CAVE
CAVEGULCH
CAVEMILL
CAVELTY
CAVENDI1SH
CAvVO
CAVODE
CAVOUR
cava
CAYAGUA
CAYTON
CAYUGA
CAYUSE
CAZADERD
CAZADOR
CAZENOVIA
CEBsOL 1A
CEPOLLETA
CEBONE
CEBOYA
CECIL
CEDA
CEDAR BUTTE
CEDAR MOUNTAIN
CEDARAN
CEDARBLUFF
CEDARCREEK
CEDARFALLS
CEDARGAP
CEDAPHILL
CEDARPASS
CEDONIA
CEEK
CELACY
CELESTE
CELETON
CELINA
CELIO
CELLAR
CELSOSPRINGS
CEMBER
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CENCOVE
CENIZA
CENTENAKRY
CENTER
CENTER CREEK
CENTERBURG
CENTERFIELD
CENTERVILLE
CENTISSIMA
CENTRAL POINT
CENTRALIA
CENTRALPEAK
CERBAY
CERESCO
CERINI
CERINI. ALKALI
CERL IN
CERRILLOS
CERRC
CESTNIK
CETRACK
CHACHA
CHACON
CHAD
CHAFFEE
CHAGFIN
CHAIN
CHAIRES
CHALIRES,
DEPRESS INNAL
CHALX
CHALCD
CHALFONT
CHALKCREEK
CHALMERS
CHAMA, MODERATELY
SLOW PENRM
CHAMA, MODERATE
PERMEABILITY
CraAMA, CIOL
CHAMATE
ChAMBE AM
CHAMBERIND
CHAMEBERLAIN
CHAM]SE
CHAVCOKANE
CHAMPAGNE
CHAMP ION
CHANAC
CHANCE
CHANCELLOR
CHANDLER
CHANE Y
CHANNAHON
CHANNING
CHANTA
CHANTIER
CHAPANOK =
CHAPERTON
CHAPIN
CHAPWMAN
CHAFPOT
CHAPPELL
CHAPPUILS
CHAQUA
CHAPCC
ChARCOL
ChHARC
CHARDOTON
CHARETTE
CHARGO
CHARITON
CHARLEBO1IS
CHARLEBOIS. WEY
CHARLES
CHARLESTON
CHARLEVOIX
CHARLOS

CHARLOS, WEY
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CHARLCTTE
CHARLTON
CHARNOCK
CHARNOCK »
MODERATELY WEY
CHARD
CHASE
CHASERURG
CHASEVILLE
CHASKA
CHASTAIN
CHATBURN
CHATCOLEY
ChATEAV
CHATFIELD
CHATHAM
CHATSWORTH
CHATY
CHATUGE
CHAUMONT
CHAUNCEY
CHAUTAVQUA
CHAVIES
CHAVANAKEE
CHAYSON
CHAZOS
CHEADLE
CHEAMA
CHEBOYGAN
CHECH]
CHECKER
CHECKETY
CHEDATNA
CHEDENAP
CHEDESK]
CHEDSEY
CHEEBE
CHEEKTOWAGA
CHEESEMAN
CHEHALEM
CHEMALIS
CHEHULPUM
CHEL AN
CHELSEA
CHEMAWA
CHEN
CHENA
CHENANGO
CHENAULT
CHENEGA
CHENEY
CHENNEBY
CHENOVWETH
CHEDANH
CHEQUEST
CHERIONI
CHERCKEE
CHERRY
CHERRYs CALCAREOUS
CHERRY, COOL
CHERRY SPRING
CHERRYMILL
CHERUM
CHES AW
CHESKIRE
CHESHNINA
CHESNIMNUS
CHESTATEE
CHESTER
CHESTERTON
CHESTNUT
CHESTONIA
CHESUNCOOK
CHETCO
CHE TEK
CHETWYND
CHEVAL
CHEVELON
CHEVIOT

TW0 MYDROLOGIC SOIL GROUPS SUCH AS B/C INDICATES THE DRAINEC/UNDRAINED SITUATION.

NANPOONDDOPAIDND>»PDNERNAOONAIDADSIPENE®>»RO0BNBO ONO0OONODBOONANBANDOONOBRBIOBOGO 2 »P3NAA ONO '

CHEWACLA
CHEWELAH

CHE YENNE

CHIA

CHIARA

CHICANE
CHICHANTNA
CHICKAHOMINY
CHICKAMAN
CHICKASAW

CHICKASHA
CHICKREEK
CHICOLETE

CHICOTE
CHIEFLAND
CHIGLEY

CHIKAMIN

CHILAD

CHILCOTY
CHILCOTTe GRAVELLY
CHILCOTT, COOL
CHILDS

CHILGREN
CHILHOWIE

CHILS

CHILICCTAL
CHILKOOT

CHILL

CHILLUM

CHILMARK

CHILOQUIN
CHILPEP

CHILSON

CHILTON

CHIMAYO

CHIME

CHIMENEA

CHIMNEY
CHINAPDINT
CHINCAP
CHINCHALLO
CHINCOTEAGUE
CHINEN
CHINIAK

CHIND
CHIND.
CHINDOK
CHINVAR
CHIPENDALE
CHIPENHILL
CHIPETA
CHIFLEY
CHIPMAN,
SALINE=-ALKALI
CHIPMAN,
MODERATELY WETY
CHIPMAN, DRAINED

CHIPOLA
CHIPPENY
CHIPPEWA
CHIREND
CHIRICAHUA
CHIRPCHATTER
CHISCA
CHISMORE
CHISOL™

CHISPA
CHISTOCHINA
CHITINA

CHITTUM
CH1Tw0O0D
CHIVATO
CHIVAUKUM
CHIVAWA

CHD

CHOATES

CHOBEE

CHOREE
DEPRESSIONAL

DRAINED

MODIFIERS SHOWNe EoGe.e BEDROCK SUBSTRATUNe REFER TO A SPECIFIC SOIL SEPIES PHASE FOUND IN SOIL MAP LEGEND.

(210-VI-TR-55, Second Ed., June 1986)
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Exhibit A-1, continued: Hydrologic soil groups for United States soils

CHOBEE. LIMESTONE
SUBSTRATUM
c€HOoCCcOoLOCCOo
CHOCK
CHOCORUA
CHOICE
CHOOP
CHOPTIE
CHORALMONT
CHOSKA
CHOTEAV
CHOVAN
CHRIS
CHRISMAN
CHRISTIAN
CHRISTIANA
CHRIS TIANBURG
CHRISTINE
CHRISTOFF
CHRISTY
CHRODER
CHROME
CHRYSLER
CHUAL AR
CcHuBe S
CHUCKANUTY
CHUCKAWALLA
CHUCKLES
CHUCKRIDGE
CHUGCREEK
CHUGTER
CHULT
CHUL1TNA
CHUMALL
CHUMMY
CHUMS TICK
CHUPADERA
CHURCH
CHURCHILL
CHURCHVILLE
CHURN
CHUSKA
CHUTE
CIALES
CIBEQUE
ciso0
cisoLa
cio
CIORAL
CIENEBA
CIENO
CIERVO,
CIERVO.
wET
CIERVO,
CIFIC
CIMARRON
CINCINNATI
CINCO
CINDERMHURST
CINEBAR
CINNADALE
CINNAMON
CINTRONA
CIPRIAND
CIRAC
CIRCLEBACK
CIRCLEBAR
CIRCLEVILLE
cIsco
CISNE
C1spus
CITADEL
ci1Tico
CITRONELLE
CLACK AMAS
CLAIBORNE
CLAIRE
CLAIREMONT

ALKALI
ALKALI,

RECLAIMED

NOTES:
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CLALLAM
CLAM GULCH
CLAMD
CLAnp
CLANA
CLANALPINE
CLANTON
CLAPPER
CLAREMORE
CLARENCE
CLARENDON
CLARESON
CLAREVILLE
CLARINDA
CLARION
CLARITA
CLARK
CLARK FORK
CLARKELEN
CLARKRANGE
CLARKSBURG
CLARKSDALE
CLARKSVILLE
CLARNOD
CLATO
CLATSOP
CLAUNCH
CLAVERACK
CLAVICON
CLAVWSON
CLAYBURN
CLAYSPRINGS
CLAYTON
CLE ELUM
CLEAR LAKE
CLEAR LAKE.
STRATIFIED
SUBS TRATUM
CLEAR LAKE.,
MODERATELY
CLEARBROOK
CLEARFIELD
CLEARFORK
CLEARVATER
CLEAVAGE
CLEAVER
CLEAVMOR
CLEBIY
CLEGG .
CLEGHORN
CLEMAN
CLEMENTINE
CLEMENTINE »
ORAINED
CLEMS
CLEMVILLE
CLENDENEN
CLEONE
CLECRA
CLERF
CLERGERN
CLERMONT
CLEVELAND
CLEVERLY
cLicx
CLIFFDELL
CLIFFDOWN
CLIFFHOUSE
CLIFFORD
CLIFSAND
CLIFTERSON
CLIFTON
CLIFTY
CLIMARA
CLImAX
CLINE
CLINETOP
CLINT
CLINTON

wET
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CLIPPER
CLIFPERs DRAINED
CLOD INE
CLONTARF
CLOGUALLUM
CLOQUATO
CLOGUET
CLOSKEY
CLOTHOD
CLOUD PEAK
CLOUD RIV
CLOUDCROFT
CLOUDLAND
CLOUGH
CLOVELLY
CLOVER SPRINGS
CLOVERDALE
CLOVERLAND
cLovis
CLOWERS
CLOWERS, WET
CLOWF IN
CLUFF
CLUNIE
CLURDE
CLURD
CLYDE
CLYMER
COACHELLA
COACHELL A, VWETY
COAMUILA
COAL CREEK
COALBANK
COALDALE
COALDRAV
COALMONT
COoAMD
COARSEGOLD
COATSBURS
coBaT
CCBATUS
coss

€088 SFORK
COBEN
COPEY
COBLE
cesoc
COBRE
COBURG
COCHETOPA
COCHINA
COCHIT]
COCHRAN
cocoa
COCODRIE
CoCoLALLA

COCOLALLA. ORAINED

COOLEY
CODORUS
CODQUIN
CODYL AKE
COE
COERCCK
COESSE
COFF
COFFEEN
CCGGON
COGNA
COGSWELL
COHAGEN
COHASSET
COHOCTAH
COHOCTAMH . SANDY
SUBSTRATUM
COMDE
coILS
cec1y
COKEDALE
COKEDALE « DRAINED
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COKEL

COKER

COKESBURY

COKEVILLE

COLAND

COLBAR

COLBERT

COLBURN

coLey

COLDCREEK
CCLOENT

CCLE

COLEMAN
COLEMANTOWN
COLESTINE

COLFAX

COLHILL

COL1IBRO

COLINAS

COLITA

COLLAMER

COLLARD
COLLAYOM]

COLLBRAN

COLLBRAN, COBBLY
COLLEGEDALE

COLLEGIATE

COLLETT

COLLETT. DRAINED

COLLIER

COLLINGTON
COLLINS

COLLINSTCN

COLLINSVILLE
COLL INWOOD

COLMA

COLMOR

COLNEVEE

coLo

COLO+ DRAINED

COLO+ NONFLOODED
COLOCKUM

CoLOMA

CoLOMBO

COLONA

COLONIE
COLONVILLE
COLORADO

COLOROCK

COLOROW

COLOSO

COLOSSE

coLp

COLRAIN
COLSAVAGE

COLTER

COL THORP

COLTON

COL TROOP

COLTS NECK

COLUMBIA, MUCK
SUBSTRATUM
COLUMBIA. DRAINED.,
CLAY SUBSTRATUM
COLUMBIA,
MODERATELY WEY
COLUMBIA: DRAINED
COLUMBIA, FLOODED
COLUMBIA, CLAY
SUBSTRATUM

COLUMBIA, SLOPING
COLUNMB INE

coLumMBUS

COLUSA

COLVARD

COLVILLE
COLVILLE, DRAINED
COLVIN

COLVINe SALINE

TWO HYDROLOGIC SOIL GROUPS SUCH AS B/C INDICATES THE DRAINEC/UNDRAINED SITUATION.
MODIFIERS SMOWN, EoGee BEDROCK SUBSTRATUM., REFER TO A SPECIFIC SOIL SERIES PHASE FOUND IN SOIL MAP LEGEND.

(210-VI-TR-55, Second Ed., June 1986)
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COLVIN, OVERBLOWN, C

SALINE
COLYO00D
coLy
COLYER
COMAD
COMAR
covBE
comBs
COMER
COMETA
COMFORTY
COMFREY
COMFREYs PONDED
COMITAS
coMLY
COMMERCE
COMMSK I
como
coMORraAR]
COMDDORE
COMORO
COMPASS
COMPTCHE
COMSTOCK
comus
CONA
CONABY
CONALSB
CONANT
CONASAUGA
CONATA
CONBOY
CONCEPCION
CONCHAS
CONCHO
CONCONULLY
CONCORD
CONDA
CONDIE
CONDI Y
CONDCN
CONE
CONECUM
CONE JO
CONEJDs WET
CONEJOs GRAVELLY

SUBSTRATUM
CONESTOGA
CONESUS
CONE TOE
CONGAREE
CONGER
CONGER, COBELY

SUBSTRATUM
CONGLE
CON1
CONIC
CONLEN
CONLEY
CONNE AUTY
CONNEL
CONNERTON
CONDSTA
CONDTTON
CONDVER
CONOV¥ INGO
CONPEAK
CONRAD
CONROE
CONSEJO
CONSER
CONSTABLE
CONSTANCIA
CONSUMD
CONTACT
CONTEE
CONTIDE
CONTINE

e/0

N
o

AABO>PNOOT720DANAOODONAD 2 NONDPBOOD»PEPNNP>PO00RCPIN>POD
o

NDO>»PB0>»PO0OND : ONAINADBIDOINANDINOOD oNno>»o 0
o



Exhibit A-1, continued: Hydrologic soil groups for United States soils

CONTINENTAL
CONTO
CONTRA COSTA
CONTRARY
CONVENTY
COOERS
(<1-14
COOKPORY
COOLBRITH
COOL1DGE
COOLVILLE
cooMB S
COONSKIN
COOPER
CO0SAV
COOTER
COPAKE
COPALLS
COPANO
COPAS TON
COPEL AND
COPELAND
DEPRESSIONAL
COPEMAN
COPENHAGEN
COPITA
COPPER RIVER
COPPER RIVER,
LACUSTRINE
SUBSTRATUM

COPPER RIVER. TILL

SUBS TRATUM
COPPER RIVER,
SILTY SUBSTRATUM
COPPER RIVER.
GRAVELLY
SUBSTRATUM
COPPERCREEK
COPPERE 1D
COPPERTON
COPPOCK
COPSEY
COQUAY
COQUILLE
CORA

CORAL
CORALLAKE
CORBETTY
CORBILT
CORBIN
CORCEGA
CORDELL
COROES
CORDESTON
CORDOVA
COROY
CORIFF
CORINTH
CORKS TONE
CORLENA
CORLETY
CORLEY
CORMANT
CORNELIA
CORNELIUS
CORNMILL
CORNICK
CORNING
CORNISH
CORNUTT
CORNVILLE
COROLLA
CORONA
CORONACA
COROZAL
COROZ0O
CORPENING
CORRAL
CORRALITOS

NOTES:
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CORRALITOS, SILTY ©
SUBSTRATUM
CORRECO
CORRIGAN
CORSON
CORTA
CORTADA
CORTEZ2
CORTINA
CORTINA,
SURFACE
CORUNNA
CORVWIN
CORVWITH
CORY
CORYDON
COSAD
COSER
COSEY
COSH
COSHOCTON
cosk1
COSTILLA
COSUMNES
COTACO
COTAIL
COTANT
CoTaT]
COTEAV
COTHA
cotivo
covo
COTOPAXI
cory
COTTER
COTTERAL
COTTLE
COTTONEVA
COTTONTHOMAS
COTTONWDOD
COTTRELL
coTuLLA
COUCH
COUGARBAY
COUGHANOUR
COULEEDAM
COULS TONE
COULTERG
COULTERVILLE
COUNCELOR
COUNCIL
COUNTRYMAN
COUNTS
COUPEE
COUPEVILLE
COURTY
COURTHOUSE
COURTLAND
COURTNEY
COURTROCK
COURVILLE
COUSE
COUSHATTA
CouUTIS
COVE
COVELAND
COVELAND.
COVELLO
COVERTY
COVEYTOWN
COVILLE
COVING
COVINGTON
COvwaN
COMARTS
cowco
COWDEN
CONDREY
COVWEEMAN

THIN

ORAINED
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COVERS
COVESTGLEN
COWETA
COwGIL
COVHORN
COWICHE
COWL AKE
cowL1IT2
C€ov00D
cowsLy
COVYON
cox
COXL AKE
COXVILLE
COXVELL
covy
COYANOSA
COYATA
COYETY
COYLE
COYNE
COYOTVECREEK
cozAa0
COZBERG
COZTUR
CRAP TREE
CRACKERCREEK
CRACKLER
CRADDOCK
CRADLEBAUGH
CRADLEBAUSGH.
SAL INE~ALKALI
CRADLEBAUGH,
ORA INED
CRAF T
CRAF TON
CRAGGEY
CRAGO
CRAGOLA
CRAGOSEN
CRAIG
CRATGMILE
CRAIGSVILLE
CRAMER
CRAMONTY
CRANE
CRANECREEK
CRANF ILL
CRANNLER
CRANSTON
CRARY
CRASH
CRATEP LAKE
CRATERNMO
CRAVEN
CRAWFOPD
CRAWLEYVILLE
CREAL
CREASEY
CREDO
CREED
CREEDMOOR
CREEL
CREEMON
CREF ORK
CREIGHTON
CRELDON
CREN
CREOLE
CRESAL
CRESBARD
CRESCO
CRESKEN
CRESPIN
CREST
CRESTLINE
CRES TMAN
CRESTVALE
CPETE
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CREVA
CREVASSE
CREVISCREEK
CREVS

CRIDER

CRINMNS
CRINKER
CRIPPIN
CRISFIELD
CRISTO
CRISTO. LOAMY
CRISTORAL
CRITCHELL
CRITTENDEN
CROATAN
CROCKER
CROCKETY
CROESUS

CROF TON
CROGHAN
CROKE
CROMVELL
CRONKMHITE
CRONKS
CROOKED
CROOKED CREEK
CROOKED CREEK,
ORA INED
CROOKED CREEK.
FLOODED
CROOKSTON
CROOM
CROPLEY
CROPPER
CROOUIS
CROSBY
CROSIER
CROSS
CROSSPLAIN
CROSSTELL
CROSSVILLE
CROSVWELL
CROY

CROTON
CROUCH

CROV

CROV CREEKXK
CROW HILL
CROWCAMP
CROWFLATS
CROVWFOOY
CROWHEART
CROVWLEY
CROVWNEST
CROWSHAW
CROVWTHER
CROYDON
CROZ1ER
CRUCES
CRUCKTON
CRUICKSHANK
CRUISER
CRUMAR INE
CRUNME

CRUMP

CRUMP . DRAINED
CRUNKER
CRUNK VAR
CRUSY

CRUTCH
CRUTCHER
CRUZE
CRYLUMA
CRYSTAL LAKE
CRYSTAL SPRINGS
CRYSTALBUTTE
CRYSTALCREEK
CUATE

cuea

TWO MYDROLOGIC SOIL GROUPS SUCH AS B/C INDICATES THE ODRAINED/UNDRAINED SITUATION.
MODIFIERS SHOWN. EoGees BEDROCK SUBSTRATUMs REFER TO A SPECIFIC SOIL SERIES PHASE FOUND IN SOIL MAP LEGEND.

(210-VI-TR-55, Second Ed., June 1986)
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CUBCREEK
CUBERANT
CUCAMUNGO
CUCHILLAS
cucHo
CUDANY
CUDANY, DRAINED
CUDDEBACK
CUERDA
CUERD
CUEQvD
CUESTA
CUEVA
CUEVITAS
CUEVOLAND
CULBERTSON
CULDESAC
CULLEN
CULLEOKA
cuLP
CULPEPER
CuLTUS
CULVING
CUMBE RL AND
CUMBRES
CUNLEY
CUMMINGS
CUMM ] SKEY
CUNARD
CUNDICK
CUND1 YO
CUNNINGHAM
cuPCO
CUPOL A
CUPPER
CUPPLES
cuPPY
CURABITH
CURANT
CURDL !
CURECANT]
CURMOLLOW
CURODB
CURRAN
CURRIER
CURR1 TUCK
CURTIN
CURT1IS CREEK
CURTIS SIDING
CURTISTOWN
CUSHENBURY
CUSHING
CUSHMAN
CUSHOOL
cUs1cK
CcusTCo
CUSTER
CUSTER+ DRAINED
CUTAwWAY
CUTHAND
CUTHBERT
CUTHBERT, GRADED
CUTOFF
CUTSHIN
T2
CuYaMA
CUYON

CYAN
CYCLONE
CYLINDER
CYMRIC
CYNTHIANA
CYNTHIANIA
CYPHER
CYRIL

CZAR
DABNEY
Dasoe
DACKER
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Exhibit A-1, continued: Hydrologic soil groups for United States soils

DACONO
DACONO, COBBLY
SUBSTRATUM
DACORE
DACOS TA
DADE
DAD INA
DAGAN
DAGFLAT
DAGLUNM
DAGOR
DAGUAD
DAGUEY
DAHAR
DAHLOUVIST
DAICK
DAIGLE
DAILEY
DAILEY. LOAMY
SUBSTRATUM
DAINT
DAKENT
DAKOTA
DALBO
oaLsy
DALCAN
OALCO
DALE
DALECREEK
OALEVILLE
DALMARY
DAL 1AN
DALIG
DALKENA
DALLAM
DALLARDSVILLE
DALLESPORT
DALTON
DALUPE
OALZELL
DamMASCUS
DAMERON
DAMEWOOD
DamLULS
DAVON
DANA
DANAMER
DANAVORE
DANCY
DANDAN
DANDREA
DANDRIDGE
DANFORTH
OANGBERG
DAN1A
DANJER
DANKD
DANLEY
DANN
DANNE MORA
DANSK IN
DANTY
DANVERS
DANVILLE
DAPHNEDALE
DAPOIN
DARBONNE
DARBY
DARCO
DARDANELLE
DARDEN
DARDOOW
DARE
DARFUR
DARGOL
DARIEN
DARKBULL
DARKCANYON
DARL

NOTES:
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DARLAND
DARLEY
DARLING
OARNMSTADT
ODARNELL
DARNEN
DARDOW
DARR
DARREY
CARROCH
DARROCHs EEDROCK
SUBS TRATUM
CARROUZETY
DAPSIL
DARSY
DART
DARTMOUTH
DARVEY
DARWIN
DASKHER
DASSEL
DAST
DATELAND
OATEMAN
DATIL
DATINO
DATIND,
DATWYLER
OAULTON
DAVEY
DAVEY, WARM
DAVIDELL
DAVIDSON
DAVIS
DAVISON
DAVTYONE
DAVES
DAWHOO
CAWSON
DAWTONIA
DAXTY
Day
DAYBELL
DAYSCHOOL
DAYTON
DAYTONA
DAYVILLE
DAZE
DE MASTERS
DEACON
DEADFALL
DEADHORSE
DEADMAN
DEADWYOODD
DEADYON
DEAMA
DEAN
DEANDALE
DEARBORN
DEARYTON
DEATMAN
DEAVER
DEB A3
DEBENGER
DEBEQUE
DEPONE
DEBORAN
DEBS
DEBUTE
DECAN
DECANTEL
DECATHON
DECATUR
DECCA

STONY

DECCAs NONGRAVELLY

DECHEL
DECKER
DECKERVILLE
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DECKERVILLE,
ORA INED
DECLO
DECOLNEY
OFECORDOVA
DECRAM
DECROSS
DECY
OEDAS
DEDMODUNTY
DEDRICK
OEE
DEECREE
DEEF AN
DEEMER
OEEPCUTY
OEEPEEK
DEEPWATER
DEER CREEK
DEER PARK
DEERFIELD
DEERFORD
DEERHORN
DEERLODGE
CEERTON
DEERTRAIL
DEEPWCOD
DEETZ
DEFENPAUGH
DEF JANCE
DEFLER
OEFCRO
DEGARMD
DEGNER
DEGOLA
CEGRAND
DEGREY
DEMANA
DEMARTY
OERAVEN
DEHILL
OEML INGER
DEJARNET
DEKALPE
DEKOOM™
DEKJVEN
DEL REY
OELA
DELAMETER
DELANCD
DELAND
DELANEY
DELAND
DELASSUS
DELCOVE
DELDCTA
OELECO
DELENA
DELECN
DELEPLAIN
DELETTE
DELF INA
DELFY
DELGADOD
DELMI
OFLICIAS
DELKS
DELL
DELLEKER
DELLOs OVERVASH
DELLCs SALINE
DELLCes GRAVELLY
SUBSTRATUsM, WET
DELLO.
SAL INE-ALKAL!
DELLOs MODERATELY
wET

DELLOe. DRAINED
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DELLO, CLAY
SUBSTRATUM
OELLROSE
DELLS
DELLWOOD
DELMA
DELMITA
DELMONT
DELNORTE
CELORO
DELOSS
DELP
DELPHI
DELPMILL
DELPIEDRA
DELPLAIN
OELPOINT
DELRAY
DELRAY,
DEPRESSIONAL
OELRIDGE
OELSON
DELTAJO
DELTON
DELWIN
DELYNDIA
DEMAR
DEMAST
DEMENT
DEMING
DEMKY
DEMNER
DEMOGUL
DEMONA
ODEMONTREVILLE
DEMOPOLIS
DEMDPOLIS,
DEMOSS
DEMOX
DEMPSEY
DEMPSTER
DENAUD
DENAY
DENRAR
DENBY
DENCO
CENHAWKEN
DENISON
DENMAN
DENMARK
DENNIS
OENNOT
DENNY
DENROCK
DENTON
ODENURE
DENVER
OEPALT
OEPCOR
DEPOE
DEPORT
DePPY
DEPUTY
DERA
CERALLOD
OERSB
DERBY
DERECHO
DERINDA
DERLY
DEROUX
DERR
DERRICK
DES MOINES. DRY
DES ™MOINES,
DESAN
DESARY
CESATCYA
OESCALABRADOD

cossLY

TWO HYDROLOGIC SOIL GROUPS SUCH AS B/C INDICATES THE ORAINED/UNDRAINED SITUATION.

cossLy
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DESCHELL
DESCHUTES
DESCOT
OESEED
DESEREY
DESHA
OESHLER
DESKAMP
DESMET
DESOLATION
OESPAIN
DESTAZO0
DESTER

OETER

DETOUR

DETRA
OETRO1IY
DEUNAM

DEV

OEVADA

DEVEN

OEVILS

DEVIL SCREEK
DEVILSGALY
DEVILSGAIT,
DRAINED,
OCCASIONALLY

DEVILSGAIT,
DRAINED
DEVINE

DEV1ISADERD
CEVOE
DEVOIGNES
DEVOIGNES,
DEVOIGNES,
PROTECTED
DEVOL

DEVORE
DEVOY
DEVRIES
DEwAR
DEWEY
DEWEYVILLE
DEWMINE
DEWVILLE
DEXTER

DlA

DlAs WETe SALINE
Dla, WET

D1ABLO

CIAGULCH
DIAMANTE

D 1AMOND

DIAMOND SPRINGS
DIAMONDVILLE
DIANEV

DlANOL A

DIASPAR

DIATEE

Ol1AZ

DIBBLE

oIBoLL

DICK

DICKERSON

DICKEY

DICKINSON. MAPC2S
DICKINSON. TILL
SUBS TRATUM
DICKINSONs MAAT>SO
DICKINSONs MAATCSO
DICKMAN

OICKSON

Dl0DY

DIEHLSTADTY
DIERSSEN
OIETRICH

DlGBY

DI1GGER

DIGHTON

DRAINED

MODIFIERS SHOWN. Eo.Gee BEDROCK SUBSTRATUM, REFER TO A SPECIFIC SOIL SERIES PHASE FOUND IN SOIL MAP LEGEND.
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(210-VI-TR-55, Second Ed., June 1986)
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DIGIORGIO
DILANSON
oILL
DILLARD
DILLEY
OILLVYN
DILMAN
DILYON
DILTS
DIMAL
DIMEBOX
DIMMICK
0140
Olnvaw
DINA
DINCO
DINES
DINEVD
DINGLE
DINGL ISHNA
DINGMAN
DINKELMAN
DINKELS
DINNEN
DINSDALE
DINUBA
DINWOODY
DINZER
0108SUD
DIOXICE
DIPMAN
DIPSEA
DIQUE
DIREGO
DISABEL
DISAUTEL
DISCO
DISHNER
DISHPAN
DISTELL
DISTERHEFF
DISTON
01S¥00D
DITCHCAMP
D1THOD
DITNEY
DIVERS
DIVIDE
01VOY

o1x
DIXALETA
D1XBORD
DIXIE
OIXMONT
DIXON
DIXONVILLE
[387:1V]
00AK
DOAKUM
DOBBINS
ooBsS
DOBEL
DOBENT
DOBROW
ooBY
DOCAS
DOCOEE
DOCENA
DOCKERY
DOCPAR
oocY
DOOES
DODGE
DODGEVILLE
DODSON
DOEL
DOGER
DOGIECREEK
DOGUE

NOTES:

Exhibit A-1, continued: Hydrologic soil groups for United States soils
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DOLAND
OOLBEE
DOLBEE. SANDY
SUBSTRATUM
OOLEKE]
DOLEN
OOLES
OOLLAR
DOLLARD
OOLLARHICE
DOLLYCLARK
OOLMAN
DOLPH
ooLUS
DOME
OOMELL
DOMENG INE
DOOMERIE
OOMEZ
DOMINGUEZ
DOMINIC
DOMINO
DOMINSON
[-1e 1+]
DONA ANA
DONAMUE
DONALD
DONALDSON
OONAVAN
DONERAIL
DONEY

| DONICA

OONICAes LOAMY
SURFACE
OONIPHAN
DONKEMILL
DONLONTON
DONNA
DONNAN
DONNARDO
ODONNEL
DONNELLY
DONNER
DONNING
DONNYBROOK
OOODLEL INK
DOOLEY
DOOL IN
DOONE
OOOR
DOOWAK
OORA
OORAN
DORB
DORCHESTER
OORERYON
DORMONT
DORNA
OORDOSHIN
DOROTHEA
DOROVAN
DORPER
DORRANCE
DORS
DORSET
DOSAMIGOS
DOSPALDS
[<]:13 3
DOSSMAN
OOTEN
OOTHAN
DOTLAKE
DOTSERO
00TTA
oory
OOUCETYTE
OOUDLE
oOoUDS
DOUGAL
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DOUGAN

oOUGCITY
DOUGCLIFF

OOUGH

DOUGHERTY

DOUGHTY

DOUGLAS

DOUGVILLE

OOUHIDE

OOUROD

DOVER

DOVRAY

oow

OCWAGIAC

OOVWDE

ODOWELLTON

DOWNATA

DOWNER

DOSNEY

DOWNEYVILLE

DOuWNS

DOYCE

DOYCEs LOAMY
SUBSTRATUM

DOYCEs MODERATELY
WETY

DOYCE+ SANDY
SUBSTRATUM

DOYLESTOWN

DOYN

DRA

DRAGE

DRAGOON

DRAGSTON

DRAKE

DORAKNAB

ORALL

ORANYON

DPAPER

DRAX

DRAX o

DREDGE

ORESDEN

DRESSLER

DREWING

DREWS

OREXEL

ORIF TWOOD

DRIGGS

ORISCOLL

DRIY

DRIVER

OROEM

DROVAL

DRUM

DRUMMER -

DRUMMOND

DRURY

DRY CREEK

DRY LAKE

DRYADINE

DRYBURG

DRYDEN

DRYN

DRYVALLEY

OU PAGE

DUANE

DUARY

DUBAKELLA

DUBAKELLA,
GRAVELLY

CUBAKELLA, COBBLY

DUBAY

ouess

ouess,

DUBINA

DUBLON

DUBDIS

oueuUQUE

wET

FLOODED

ANTODIBPOOBN

N\
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OUCHESNE
DUCKHILL
OUCKREE
CUCKSTON
ouco
OUDA
CUDGEN
DUDLEY
OUEL
DUELNX
OUETTE
DUFF
DUFFAU
DUFFER
CUFFERN
DUFF IELD
OUFF SON
OUFFYMONT
ODUFORT
OUFUR
DUGGINS
oUGOUT
oUGwaAY
DUKES
DULAC
DWLCE
DULEYLAKE
DULLES
DULUTH
DuUMAS
DUMFRIES
DUMMERS TON
CUMONT
DUN GLEN
DUNBAPR
DUNBARTON
DUNBRIDGE
DUNC
DUNCAN
DUNCANNON
DUNCKLEY
DUNCOM
DUNDAS
DUNDAY
DUNDEE
ODUNELLEN
DUNF ORD
DUNGENESS
DUNK IRK
DUNL AP
DUNLATOP
DUNMORE
DUNN
DUNNING
DUNNLAKE
DUNNVILLE
DUNDIR
DUNPHY
DUNPHYs DRAINED
OUNPHYes HARDPAN
SUBSTRATUM
ODUNSMUIR
DUNSMUIR,
NONGRAVELLY
DUNTON
DUNUL
DUPEE
OUPLIN
ouUPO
DUPONT
DUPREE
OURADOS
DURALDE
DURAND
DURANGO
DURANT
DURAZO
DURBIN
ODURELLE

TWO HYDROLOGIC SOIL GROUPS SUCH AS B/C INDICATES THE DRAINED/UNDRAINED SITUATION.
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OURFEE
DURMHAM
OURKEE
DURODC
DURRSTE IN
DURST
DUSLER
DUSTON
DUTCHESS
ODUTEK
OUTTON
DUVAL
OUXBURY
CUZEL
OWIGHT
DWORSHAK
OWYER

OYE

OYKE
DYLAN
DYRENG
EACHUS
EACHUSTON
EAD

EAGAR
EAGLECONE
EAGLEPASS
EAGLEROCK
EAGLEVILLE
EAGLEWING
EAKIN
EALY

EAPA
EARCREE
EARLE
EARLMONTY
EARLMONT . DRAINED
EARP
EARSMAN
Easey
EASLEY
EASPUR
EASY FORK
EAST LAKE
EASTABLE
EASTCAN
EASTCHOP
EASTGATE
EASTLAND
EASTON
EASTPORY
EASTWELL
EASTWOOD
EATON
EAUGALLIE
EAUGALLIE,
DEPRESSIONAL
EAUPLE INE
EBA

€EBAL
EBBERT
€88S

EsIC
EB0DA
EBODAs STONY
EBON
EBRO
ECCLES
ECHARD
ECHAYW
ECHEMOOR
ECKERT
ECKLEY
ECKMAN
ECKRANT
ECKvOLL
ECLIPSE
EcoLa
ECON

MODIFIERS SHOWN, EoGeo BEDROCK SUBSTRATUM, REFER TO A SPECIFIC SOIL SERIES PHASE FOUND IN SOIL MAP LEGEND .

(210-VI-TR-55, Second Ed., June 1986)
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Exhibit A-1, continued: Hydrologic soil groups for United States soils

ECONF INA a4 | ELBOWLAKE e | ELRICK ® | ENDCHMVILLE, C | ESTER
ECTOR D | ELBURN 8 | ELRIN ® | DRAINED | ESTER., THAWED
EDSLGO C | ELSUTTE € | ELROSE 8 | EnOLA ® | ESTERO
EDDINGS 8 | ELcO P | ELS A | ENON € | ESTES
EDDS 8 | FLD B | ELSANM ® | ENOREE O | ESTESLAKE
EDDY C | ELDEAN e | ELSIE e | EnNOS € | ESTHERVILLE
EDEN C | ELDER € | ELSINBORO 8 | ENOSBURG c | Esvo0
EDENBOWER O | ELDER HOLLOW 0 | ELSMERE A | ENSENADA 8 | ESTRELLA
EDENTON C | ELDERON e | ELSTON 8 | ENSIGN DO | ETACH
EDFRO D | ELDERON, STONY A | ELTREE 8 | ENSLEY 8/0| ETCHEN
EDGAR B | ELDGIN 8 | ELTSAC 0 | ENSTPOM e | ETELKA
EDGE D | ELDON 6 | ELVE 8 | ENTENTE B | ETHAN
EDGEMILL € | ELDORADO ® | ELVEDERE C | ENTERD © | ETHANIA
EDGELEY € | ELDRIDGE C | ELVEFRS B8/0] ENTERPRISE 8 | ETHELMAN
EDGEMONT 8 | ELECTRA C | ELVIPA 8/D| ENTIATY O | ETHETE
EDGEWATER € | ELEROY 8 | ELwWELL C | ENTMOOY € | ETHETE, SALINE
EDGEWICK C | ELEVA e | ELWHA C | ENVILLE € | ETHRIDGE
EDGINGTON C/D| ELFCREEK € | ELwOOD c | ENvOL o | ETIL
EDINA D | ELFRIDA B8 | ELY e | EN2IAN 0 | EVOE
EDINBURG C | ELGEE A | ELYSIAN e | €Eoy C | ETOILE
EDISTO € | ELMINA € | ELZINGA e | EOLA D | ETOWAH
EOLIN 8 | ELIJAH c | ErvEAL 8 | EPHRAIM C | ETOWN
EOLOE B | ELINDIO € | EvMBARGD C | EPHRATA 6 | ETSEL
EDMINSTER 0 | ELIDAK C | EMBDEN 8 | EPIKOM O | ETTA
EDMONDS D | ELIZA O | EMBERTGN C | EPLEY C | ETTER
EDMORE 0 | ELK 8 | EMBLEM €& | EPOKE ® | ETTERSBURG
EDMUND D | ELK WOLLOW e | EMBRY e ) EpOT 6 | ETYRICK
EDMUNDS TON 8 | ELK MOUNTAIN 8 | ErBUDD € | EPOUFETTE 8/D0| EUBANKS
EONA 0 | ELKa € | EFDENY D | EPPING D | EuUCLID
EONEYTONN B8 | ELKADER B | EKDENT. BEDROCK C | EPSIE O | EUDORA
EONEYVILLE 8 | ELKCREEK C | SUBSTRATUM, | epvip O | EUVER
EDOM € | ELKHART 8 | DRAINED | Eculs .D | EUFauULA
EDROY D | ELKHILLS 8 | EVDENT, DIAINED € | ERa B | EUMARLEE
EDSON € | ELKHORN E | EMERALD e | ERAKATAK € | EULDNI1A
EDWARDS 8/D01 ELKINS D | EMERALDA 0 | ERAM C | EUNOLA
EEL 8 | ELKINSVILLE e | EMERSON P | ERAMOSH D | EUREKA
EELCOVE D | ELKMOUND D | EVMIGRANT C | EFRBEFR C | Eusero
EELPOINTY D | ELKNER ® | EVICRATION € | ERCAN & | EusTIS
EEP C | ELKOL O | ErILY e | €ErD D | EUTaw
EFFIE € | ELKRIDGE 8 | EMLIN C | ERICSON ® | EVADALE
EFFINGTON D | ELKSEL C | EMma C | EFIE € | EVANGELINE
EGAM € | ELKTON C/D| EMMERT A | ERIN 8 | EVANS
EGAN 8 | ELLABELLE O | EwMET B | ERNEM O | EVANSHAM
EGAS D | ELLEDGE € | EvMONS e | ERNEST € | EVANSTON
EGEBERY D | ELLEWN € | EMORY e | ERND 8 | EVANSVILLE
EGBERY, STPATIFIED C | ELLETY O | E~cCY ® | ERRAMOUSPE C | Evany
SUBSTRATUM | ELLIBER A | EVMPEDRADI 8 | EpPviDSE € | EVARD
EGBERT, MODEQATELY C | ELLICOTY A | EMPEYVILLE C | Escaeosa C | EvARO
wET ’ | ELLINGTON 8 | EvPIRE B | ESCALANTE 8 | EVARY
EGBEPT. DRAINED € | ELLINOR C | EVFORIA C | EsScamela € | EVENDALE
EGBERT. SANDY C | fLL10TY C | EMRICK 8 | ESCANABA A | EVERETY
SUBS TRATUM | ELLIOTTSVILLE 8 | EFRD C | ESCANC € | EVERETT, HARD
EGBERT. SLOPING C | ELLIS O | ENBAP 6 | ESCARLO e | SUBSTRATUW
EGELAND B | ELLISFORDE ® | ENBAR. WET D | ESCONDIDO € | EVERGLADES
EGINBENCH C | ELLISVILLE B | ENCAMPMENT € | ESMAMY 8 | EVERLY
EGLIN A | ELLOAM O | ENCHANTED ® | ESLENDO O | EVERMAN
EGYOTY O | ELLOREE D | ENCIERRC D | ESMEPALDA 8 | EVERSON
ElICKS € | ELLSWORTH C | ENCINA e | EsmOND 8 | EVERWHITE
EIGHTLAF 0 | ELLUM™ C | ENDCAV C | ESPARTD ® | EVESBORO
EIGHTMILE D | ELLZEY 2/D| ENDERS € | ESPELIE 8/0| EVRIDGE
EILERTSEN B | ELM LAKE A/C| ENDERSBY E | ESPIL O | Ewa
EITZEN 8 | ELMDALE & | EncicoTY C | ESPINAL A | EwA. BEDROCK
EKAH € | ELMENDORF O | EnDLICH 8 | ESPINDSA B | SUBSTRATUM
EKALAKA 8 | ELMINA C | FNDSAW C | ESPINTY 0 | EwaALL
EXIM C | ELMIRA A | ENEQGY e | ESPLIN D | EXCELSIOR
EXKRUE D | ELMONT P | ENEY e | ESPY C | EXCHEOUER
EL DARA 8 | ELMORE & | ENFIELD 8 | ESOUATZEL e | EXCLOSE
EL PECO C | ELMPIDGE C | ENGELMARD 6/D| ESPO 0 | EXEL
EL RANCKD 8 | ELMVILLE 8 | ENGETY A | ESROs MODERATELY C | EXETER
EL sOLYD € | €ELMwoOD C | ENGLE e | wEY | EXETER, THICK
ELAM A | ELNIDO € | ENGLEWOOD € | Ess 8 | soLum
ELAM, HARDPAN 8 | ELNORA 8 | ENKD C | ESSAL e | EXETVE
SUBSTRATUNM | ELOCHOMAN 8 | ENKOe OVER3LOWN e | ESSEN C | EXIRA
ELANDCO 8 | ELOCIN D | ENLOE D | FSSEX € | EXLINE
ELBA C | ELOIKA 8 | ENNING C | ESSEXVILLE A/D| EXRAY
ELBAVILLE 8 | ELOMA € | ENNIS 8 | ESTacapo 8 | Exum
ELBERT D | ELPAM O | ENOCH C | ESTACION 8 | Evax
ELBETH 8 | ELPEDRO 8 | ENOCHVILLS D | ESTATE € | EYERROMW
ELBON 8 | ELRED 8/0| | ESTELLINE 8 | EviLav

NOTES: TwO MYDROLOGIC SOIL GROUPS SUCH AS B/C INDICATES THE DRAINED/UNDRA INED SITUATION.
MODIFIERS SHOWN, E«Ges BEDROCK SUBSTRATUM, REFER TO A SOPECIFIC SOIL SERIES PHASE FOUND IN SOIL MAP LEGEND.
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Exhibit A-1, continued: Hydrologic soil groups for United States soils

EYOTA
EYRE
E2B1IN
FABIUS
FACEVILLE
FACEY
FACTORY
FACTORY, MOIST
FADDIN
FADOLL
FAGAN
FAGASA
FAMEY
FAIN
FAIM, MOIST
FAIRBANKS
FAIRBURN
FAIRCHILD
FAIRDALE
FAIRFAX
FAIRFIELD
FAIRHAVEN
FAIRLIE
FAIRLO
FAIRMOUNT
FAIRPLAY
FAIRPOINY
FAIRPORY
FAIRVAY
FAIRYDELL
FAIRYLAWN
FAJARDO
FALAYA
FALBA
FALCON
FALFA
FALFURRIAS
FALK
FALKIRK
FALKNER
FALLBROOK
FALLCREEK
FALLERTY
FALLON

FALLONe NONFLODDED

FALLSAM
FALLS INGTON
FALOMA
FALSEN
FALULA
FANAL
FANCHER
FANDANGLE
FANDOW
FANG
FANNIN
FANND
FANSHAY
FANTZ
FaNV
FAPS
FARAVWAY
FARB
FARDBER
FARGO
FARISITA
FARLAND
FARLOW
FARLOW, MHIGH
RAINFALL
FARMELL
FARMINGTON
FARMSWORTH
FARMTON
FARNHAM
FARNHAMTON
FARNUF
FARNUF, WET
FARNUK
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TWO HYDROLOGIC SOIL GROUPS
RODIFIERS SHOWNe EoGos BEDROCK SUBS

FARRAGUT
FARRAR
FARRELL
FARRENBURG
FARROT
FARSON
FARSON. WET
FARVA
FARVANT
FUSHING
FASKIN
FATHOM
FATINA
FATTIG
FAUNCE
FAUNSDALE
FAUQUIER
FAUSSE
FAVREY
FAWIN
Fax
FAXON
FAYETTE
FAYETTEVILLE
FAYYOOD
FE
FEARS
FEATHERLEGS
FEATHERSTONE
FEDJI
FEDORA
FEDSCREEK
FELAN
FELCHER
FELDA
FELDA
ODEPRESSIONAL
FELICITY
FELIPE
FELI2
FELKER
FELLOVWSHIP
FELOR
FELY
FELTA
FELTHAM
FELINER
FELTON
FELTONIA
FENCE
FENDALL
FENELON
FENN
FENSTER
FENVWICK
FENVOOD
FERA
FERDELFORD
FERD INAND
FEREBEE
FERGUS
FERN CLIFF
FERNANDO
FERNCREEK
FERNDALE
FERNEY
FERNHAVEN
FERNLEY
FERNOV
FERNPOINTY
FERNYOOD
FERRELD
FERRLS
FERROBURRO
FEQRON
FERTALINE
FERTEG
FESTINA
FETY
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FETTIC
FETZER
FEZ
F1ANDER
F JANDER.
F1AY
F1IDALGO
FIDDLER
F IDDLETOWN
FIDDYMENT
FIELD
FIELDCREEK

F IELDING

F JIELDON
FIFER
FIFIELD
FILION
FILIRAN

F ILLMORE
FINCASTLE
FINCH

F INCHFORD

F INDOUT
FINGAL

F INGEROCK

F INLAND
FINLEY
FINLEYPOINT
FINNERTY
FINOD

FINOL

F JONE

FIFADA
FIREBALL
FIREBOX
FIRESTEEL
FIPESTONE
FIRMAGE

F 1RO

F IROKE
FIRSTVIEW
FIRTH

FIRTHs DRAINED
F ISHERMAN
FISHERS

F ISHF IN

F ISHHOOK

F ISHLAKE
FISHPOT

F ISHROCK
FISHTRAP
F1SK
FITCHVILLE
FITZGERALD
FITZHUGH
FI1VEBLOCK
FIVEMILE

FIVEMILE. SALINE

FIVEOH
FIVEPINE
FIVES
FIVESPRINGS
FLACO
FLAGG
FLAGLER
FLAGSTAFF
FLAK
FLAMBE AV
FLAMING
FLANAGAN
FLANDREAU
FLANE
FLANLY
FLASHER
FLAT MHORN
FLATHEAD
FLATIRONS
FLATNOSE
FLATONIA

DRAINED
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FLATRON
FLATTOP
FLAXTON
FLEAK

FLEER
FLEISCHMANN

FLEMING

FLEMINGTON
FLETCHER
FLEWSIE
FLEX

FLO

FLOER

FLOKE

FLOM
FLOMATON
FLONOY
FLOODYOO0D
FLORAMOME
FLORALA
FLORENCE
FLORESVILLE
FLORIDANA
FLORIDANA .
DEPRESSIONAL

FLORIDANAs FLOODED

FLORIN
FLORISSANY
FLORITA
FLOTAG
FLOVELL
FLOWEREE
FLOYD
FLUETSCH
FLUGLE
FLUKER
FLUVANNA
FLYBOW
FLYGIRE
FLYNN
FLYNNCOVE
FOAD

FOARD
FOEHL IN
FOIDEL
FOLA
FOLDANL
FOLEY
FOLLEY
FOMSENG
FONDA
FONDIS
FONNER
FONS
FONTANA
FONTREEN
FOP1AND
FORADA
FORAKER
FORBAR
FORBES
FORBESVILLE
FORBING
FORD
FORDICE
FORDNEY
FORDNEY
FORDTRAN
FORDUM
FORDVILLE
FORELAND
FORELLE
FORESVAN
FORESTBURG
FORESTDALE
FORESTER
FORESTON
FORGAY
FORK

wEY

SUCH AS 8/C INDICATES THE DRAINED/UNDRAINED STTUATION.
TRATUM, REFER TO A SPECIFIC SOIL SERIES PHASE FO
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FORKWOOD
FORVADER
FORMAN
FORMDALE
FORNEY
FORNOR
FORRESY
FORSEER
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