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SYNOPSIS

In the Great Lakes Basin 221,000 acres of
crops are irrigated. Vegetables, fruits, and sod
are grown on 80 percent of this acreage, Most
Basin irrigation occurs in the Lake Michigan
area. Projections indicate 522,000 agricultural
acres will be irrigated by 2020. Vegetables will

be grown on 60 percent and fruits on 20 per-

cent of these acres. Future irrigation will in-
volve approximately four percent of the acres
considered potentially irrigable.

In 1968 water use for irrigation was approx-
imately 106,700 acre-feet per season. By 2020
approximately 484,000 acre-feet of water per
season will be required. Planning Subarea 2.3
will use 151,000 acre-feet. Golf courses will re-
quire an additional 467,000 acre-feet.

Irrigation development is limited by certain
soil associations, whose location and relative
limitations are indicated in Figures 15-3
through 15-17. In many planning subareas
there are moderate soil limitations. Severe
limitations are prevalent in the Lake Erie
area. In New York State there iz a small
amount of soil with slight limits. Other maps

" show areas with adequate ground water

supplies as well as soillimitations. Surface wa--
ter, which is a major irrigation source, is ex-

pected to fill approximately half the future

needs. Studies that show the potential for de-
veloping surface water supplies have not been

reported. . ,

Ifirrigation were increased, few acres would .
be needed for crop production. Farmers would
be able to produce more specialty crops of bet-
ter quality and raise their incomes.

Waste water disposal by irrigation is now
being used in limited cases and is being consid-
ered for extensive areas in the Basin. By this
method treated effluent would be recycled and
purified. Irrigation benefits would be secon-
dary. This type of irrigation has not been in-
cluded in the projections, and such proposals .
are not discussed in this report.

Several irrigation reports that concern
parts of the Basin are reviewed in this appen-
dix. Information from these reports has been
tabulated for comparison or as a supplement
to data in this appendix.



FOREWORD

This appendix was prepared by the Irriga-
tion Work Group under the chairmanship of
Ralph S. Wadleigh of the Soil Conservation
Service, U.8. Department of Agriculture.

Other work group members were:

Lee A. Christensen, Economic Research
Service, U.S. Department of Agriculture

Merlon England, State of Minnesota

Ernest Kidder, State of Michigan

Seong W. Lee, State of Michigan

“vi

Stanley R. Quackenbush, State of Michigan

Walter S. Mason, State of New York .

Byron H. Nolte, State of Ohio

Carl Ruff, State of Ohio ‘

James H. Williamson, U. S Army Corps of
Engineers

-Principal support for the work group was
provided by the Soil Conservation Service,
U.S. Department of Agriculture,



OUTLINE
,SYNOPSIS

-----

+

TABLE OF CONTENTS

B R I T T S S R T T T T T T e R e

.....................................................................

.......................................................................

Objective and Scope ........... FU e me e, s e .
Relation te Other Appendlxes ..... e e e ieee et eee e

INVENTORY .............. deaenen e T SO

1.1 INVentory ....ccoveeveiirnnsenrannencanns ettt e
1.1.1 Methodology ............ S S et iirerea e,
1.1.2 Summary of Inventory .. .ciniiiiiii i ietrrrrssarsnarnns

FUTURE IRRIGATION NEEDS ........ e

2.1 Methodology ....cvcvuvvnnn e e e e
2.2 Projections .....cviviiiiiinisininninennnnnn, e ererrieaaeees PR e
2.3 Potentially Irrigable Land ............................ [

‘WATER REQUIREMENTS ....oviuueeennnneinnnnns O s

~.3:1 Present Irrigation Water Use.................... Ve e e

3.2 Future“Water Requirements..........c.ccvevunennvinnn.. et

SOIL INTERPRETATIONS FOR IRRIGATION ........coviiiiineinnnnn. -

4.1 Methodology......... et eaeacas et e et
4.2 Limitations for Soil ASsOCIiations ....... .. ieirinrntiioreneoernnenrenn.

WATER SUPPLY AND QUALITY . .rnenreeet e eee e iee e, '

5.1 Ground Water Supplies .........iiiiiiiiiinniinnninenn ettt
5.2 Surface Water Supplies cv ettt et it eeiin it erannaaas
5.2 Water Quality ......... st P e Veued

RECOMMENDATIONS, ALTERNATIVES, AND IMPACTS ..............

6.1 Recommendations ...... P ety A S,
6.2 Al ernatives ...ttt e et e

6.3 Impacts

...................................................................

Xv

XV
XV

e

o OO L]

11



viti Appendix 15

. Page

7 REVIEW OF OTHER IRRIGATION REPORTS ..... DU P 57
7.1 Agricultural Census .. ... .o ittt it ieettseeaanneannnas - 57 |

7.2 Michigan Irrigation. Inventory ceeeaeaas et vea it e, eieaaneraaaas 57

T €« 1 e 57

7.3.1 Northwest Ohio Water Development Plan ...................... 57

7.3.2 Northeast Ohio Water Develppment Plan ...... e e, 58

7.4 Indiana Irrigation Inventory ..............ooiiiiiinnrennnannnnnns, 58

75 New York .......cocoivviiiiiinnnnn...., e e i .67

e 7.56.1 Genesee RiverBasin................. et i, PR . 67

7.5.2. Erie-Niagara Basin........... e e ti ettt ey 74

7.5.3 Oswego Rlver Basin ... e P £

SUMMARY et e et e ettt 77

LISTOF REFERENCES ...\ttt ittt e e e aeeeens 79



Table
15-1
15-2

15-3
154
15-5
15-6
15-7
15-8

15-9
15-10

15-11

15-12.

15-13
15-14
'15-15
15-16
15-17
15-18
15-19
715-20
1521
15-22
15-23

LIST OF TABLES

Present Irrigation, Workshop Estimates .....

Present Irrigation, Summary of Workshop Estimates by Lake Plan Area
and State ... it e e "

Projected Irrigation by*Pl-anning Subarea ...
Summary of Projected Irrigation by Plan Area .............ccviivunenn :
Summary of Projected Irrigation by Crop........vviiiiiiiiiiiininnann

Golf Course Acreage—Demand, Supply, and Needs ................... .

...........................

--------------------------

--------------------------

Potentially Irrigable Acres by Planning Subarea ... it ierees e

Summary of Present Irrigation Volumes Per Seéson, by Planning Sub-

AYEA t.ivriicnnarinnens e eeeeeaaeraees raneeean

--------------------------

Gross Irrigation Requirements, Normal Year 75% Efficiency ........ .

Monthly Irrigation Water- Requlrements, Percentage of Total Seasonal

Use, Normal Year 75% Eff1c1ency Cereaeaaa

Projected Irrigation Water Needs ...........

..........................

...........................

Projected Irrigaﬁon Water Needs, Golf Courses ........civvvvennn...

Soil Characteristics- to. Determine Irrigation Limitations ..............

Irrigation Limitations, Planning Subarea 1.1
Irrigation Limitations, Planning Subarea 1.2
Irrig’aﬁon'Limit-ations, Planning Subarea 2.1
Irrigatior_l Limitations, Planning Subarea 2.2
Irrigation Limitations, Planning Sub.area 2.3
trrigati’on Limitations, Planning Subarea 2.4
Irrigation Limitations, Planrning Subarea- 3.1
Irrigation Limitations, Planning Subarea 3.2

Irrigation Limitations, Planning‘Subarea 4.1

Irrigation Limitations, Planning Subarea 4.2

ix

...........................

..........................

A

oooooooooooooooooooooooooo

..........................

--------------------------

..........................

--------------------------

...........................

---------------------------

..........................

11
12

13
15
17
20
21
23
25

29
33
36

38

39
40
41



x Appendix 15

“Table
15-24
15-25
15-26
15-27
15-28
15-29
15-30

15—31
15-32

15-33
15-34
15-35
15-36
15-37
15-38
15-39
15-40

15-41

1542

15-43
15-44
15-45
15-46
15-47

Irrigation leltatlons, Plannmg Subarea 4.3 .........i.... R AR

Irrigation 'Limi-tati‘ons, Planning Subarea 4.4 ........ DU S e
Irrigation Limitations, Planning Subarea 5.1. P
Irrigation Limitations, Planning Subarea 5.2 .... UL e
Irrigation Limitations, Planning Subarea 5.3 ...........00........ D
Existing and Potential Reservoirs ................... PO e e eeean

Acres Frrigated for Agricultural Purposes by Planning Subarea Basin
Total, and U.S. Total, 1954, 1959, and 1964 .............ccooiiiinennnnnn.

Summary of Irrigation Water Use.Survey in Michigan,- 1970 ...........

Summary of Irrigation Water Use Survey, Planning Subarea 1.2 in
Michigan, 1970................... vaaas reraaeaaa . e

Summary of Irrigation Water Use Survey, Planning Subarea 2.1 in
Michigan, 1970......... e SN e e teeiaenaiiae .

Summary of Irrigation Water Use Survey, Planning Sub'area 2.3 in

Michigan, 1070 ... ittt er it e e s e e e,

Summary of Irrigation Water Use Survey, Planning Subarea 2.4 in
Michigan, 1970 . ..., 0ottt ittt it iniierananns et

Summafy of Irrigation -Water Use Survey, Planning Subarea 3.1 in
Michigan, 1070 . ...ttt ittt ettt et et e et ar sy

Summary of Irrigation Water Use Survey, Planning Subarea 3.2 in
Michigan, 1970............00.... e teeaeaaa, et ei ettt

Summary of Irrigation - Water Use Survey, Planning Subarea 4.1 in
Michigan, 1970 .................. TR E R o rea et baeeaa ey eeeenas

Summary of Irrigation Water Use Survey, Planning Subareas in Michi-
gan, 1970 ............ovaaae.. e ettt te b et atan e ey

Daily Agriculture Water Wlthdrawal 1965, Northwest Ohio Water De-
velopment Plan .............. e et e et e sttt

Crop-Irrigation Water Withdrawal Pro_]ectlons e eeeesaseaenainary
Agriculture Water Use, 1969.,.......c........ . e e
Agriculture Water Withdrawal by County ............. BIPI e
Irrigation—Indiana, 1967, Irrigators and Acres ................ e,

Irrigation—Indiana, 1967, Water Use ............... e eaieeanrerean

~

58
59

60

61

. 62

83

64

65

66

67

68
69
70
71

1

72
73
5



l’l_‘__a_b,le
1548
1549
‘15-50
15-51
15-52
15-53

List of Tables x1t

Page
Irrigation Wa_ter‘Demand,_ Ontario Lake Plain Area .....oviiaiiiiiiee o T8
Total Irrigation Water D_ém‘a”nd,_. Planning Subarea5.1............. cees 7B
Projected Angicultu_l'al Require_mg_n_ts RN aeeanaaes e e creses o ,T6
Potential Irrigation Development‘_,,,. R R LT T I TR RETRET RSP 76
Irrigation Demands and Opportunities ..... S LR TR PETRTT (-
Irrigable Lands in Oswego Basin Summarized by County ....... aree (]



Figure

S 1541

15-2

15-3
154
15-5.
156

157

15-8
15-9
15-10
15-11
15-12
15-13
 15-14
15-15
15-16
15-17
15-18
15-19
1520
15-21
15-22
15-23

LIST OF FIGURES-

(Figures may be found in%u?rie"riédl order at.the redr of this volume. J

Page
Great Lakes R'e'g'ioh Planning Subareés O A PO
Acres Irrigated by County ..... vereean . 81
Soil- Irrigation Limitatiqns, Planning Subarea 1.1 ... iuiveevenaiivais - 82
Soil Irrigation Limitations, Planning Subarea 1.2 ... ... Lo UL 88
Slo.i]‘ Irrigation Limitaitioﬁs, Planning Subarea 2.1 .......... . ........ : 84
Soil ir’rigation Limif.ations, Plannihg Subarea 2.2 ........ I | 85
‘Soil Irrigation Limitations, Planning Subarea 2.3 ........... eeeaeaaas 86
Soil Irrigatioln Limitations, Planning Subarea 2.4. ..................... 87
Soil Irrigation Limitations, Planning Subarea 8.1 .............. e § 88
Soil Irrigation Limitations, Planning Subarea 8.2 ....ovvvvvernninnn. . 89
Soil Irrigation Limitations, Planning Subarea 41 ol EREREEE 90
Soil-Irrigation Limitations, Planning Subarea 4.2 ...........ccovvenn.. 91
Soil Ifﬂgation- Limitations, Planning Subarea 4.3 e 92
Soil 'Irrigation Limitations, Planning Subarea 4.4 ... . ............ 93
‘Soil Irrigation Limitations, Planning Subarea 5.1' .......... .. cersaiaees 94
Soil Irrigation Limitations, Planning Subarea 5.2 .................... 95
‘Soil Irrigation Limitations, Planning Subarea 5.3 .......... Cererreeeaan 96
Soil Limitations and Well Yields, Planning Subarea 1.1 ............... : 97
Soil Limitations and Well Yields, Planning Subarea 1.2 .......... e | 98
Soil Limitations and Well Yields, Planning Subarea 2.1 .. e, 99
Soil Limitations and Well Yields, Planning Subarea 2.2 ............... 100
Soil Limitations and Well Yields, Planning Subarea 2.3 ........c...... 101

Soil Limitations and Well Yields, Planning Subarea 2.4 ............... 102

xii



List of Figures wiii

1

- Figure ‘ Page
15-24 Soil Limitations and Well Yields, Planning,Subarea 81 i 103
15-25 Soil Limitations and Well Yields, Planhing Subarea 8.2 ............... 104
‘15—26 Soil Limitations and Well Yields, Planning Subarea 4.1 ........ e 106

' 15-27 Soil Limitations and Well Yields, Planning Subarea 4.2 .......... e 106.
15-28 Soil Limitations and Well Yields, Planning Subarea 4.8 ............... -1'0'7
15-29 Soil Limitations and Well Yields, Planning Subaréa 44 ............... 108
15-30 Soil Limitations and Well Yields, Planning Subarea 5.1 .............. . 109
1-5—31 Soil Limitations and Well Yields, Planning Subarea 5.2 .. et .o . 110

16-32 Soil Limitations and Well Yields, Planning Subarea 53 ............... 111



INTRODUCTION -

" Objective and Scope

The purpose of this appendix is to identify
and evaluate the requirements and potentials
of present and future irrigation in the Great
Lakes Basin (Figure 15-1). Included are an
inventory of present irrigation, future needs,
soil limitations, and a review of other irriga-
tion reports.

Basin irrigation was evaluated as to irri-
gated crops, amount of water used, source of
water, and present.trends in irrigation. These
were used to estimate future irrigation needs
and potential for development.

Basin soils were studied in order to.deter-
mine potential for irrigation, and availability
of ground water: Well yield data for surficial
deposits were used to determine where plenti-
ful supplies of ground water exist, and to indi-

Xv

cate the most favorable areas for irriga{iOn.'
Previous.irrigation reports on segments of:
the Basin were reviewed. Data and pro-
jections from these reports are presented for
comparison. with the inventory and pro-
jections reported in this appendix. '

Relation to Other Appendixes

Directly related material will be foundin the
following appendixes: Appendix 13, Land Use
and Management; Appendix 6, Waler
Supply-Municipal, Industriel, and Rural; Ap-
pendix 14; Flood Plains; Appendix 16, Drain-
age; Appendix 17, Wildlife; Appendix-18, Ero-
ston and Sedimentation; Appendix 19,
Economic and Demographic Studies; and Ap-
pendix 21, Outdoor Recreation. .



‘Section 1

INVENTORY

1.1 Inventory

In 1969 meetings were held with the U.S.
Department of Agriculture’s Soil Conserva-
tion Service (SCS) district conservationists
from all Basin counties, Participants gathered
information about crops, soils, and erop yield
primarily for the economic base study used in
Appendix 19, Kconomic and Demographic
Studies. District conservationists based their
estimates on 1968 cropping patterns and then
estimated the number of acres irrigated for
each crop.

A similar base was used to obtain an
analysis by crop and soil types for all Basin
counties, Some of the othér inventories dis-
cussed in this report are more detailed, and
some cover the entire Basin, but none has a
soil and crop analysis for the entire Basin.

This inventory is assumed to be reasonable

and up to date for use in the study.
Irrigated acreage in the Great Lakes Basin
totals 220,616 acres. The amount of irrigation
reported in each county is given in Figure
15-2. The largest amount of irrigation (25,200
acres) was reported for Waushara County, Wis-
consin. Montcalm County, Michigan, reported

20,000 irrigated acres. Manistee, Mecosta, Ot-

tawa, Van Buren, and Wayne Counties in
Michigan each had 10,000 or more irrigated
acres. There were no other counties in the
Great Lakes Basin with more than 10,000 irri-
gated acres.

1.1.1 Methodology

In tabulating the crops irrigated, all fruit
categories were combined. Many Great Lakes
Basin areas produce tree fruits and small
fruit. To improve fruit yield 15,864 acres of
strawberries and 2,425 acres of apples have
been irrigated. No estimate was made of the
amount of irrigation practiced for frost pro-
tection. Irrigated vegetables were also

- grouped together because the number of acres

reported was small and because often two or
three crops may be grown on the same acre in

s

one year. Acreages of snap beans, sweet corn,
eucumbers, tomatoes, and onions were tabu-
lated together. White potatoes, dry navy
beans, and sugar beets were tabulated sepa-
rately. This methodology includes commer-
cially grown irrigated sod but not irrigated
lawns and golf courses. Golf course acreage
was taken from Appendix 21, Qutdoor Rec-
reation. Corn is the only grain crop tabulated
in this report.

112 Summary of Inventory

Table 15-1 lists totals of irrigated acres by
planning subarea. Planning Subarea 2.3 con-
tains the most irrigated acres. It has nearly
75,000 irrigated acres, 28 percent of which
vields vegetables, 21 percent yields potatoes, .
and 18 percent yields fruits. Approximately 94
percent of the irrigation in this planning sub-
area is in Michigan, and the remainder is in
Indiana. The four planning subareas sur-
rounding Lake Michigan contain 155,000 acres
of irrigation, or 70 percent of the Basin total,
Planning Subareas 3.2 and 4.1 also have many
irrigated acres. These six areas contain nearly
87 percent of the Basin’s irrigation. The other
planning subareas reported having less than
8,000 irmgated acres each. Most of the irri-
gated sod is in Planning Subareas 2.2 and 4.1.
No irrigation was inventoried for Planning
Subareas 1.1 and 5.3. ,

Table 5-2 summarizes the inventory for
each Lake plan area and State. Michigan re-
ported more than 139,000 acres, or 63 percent,
of the 221,000 Basin irrigated acres. Michigan
contains 40 percent of the total cropland in the
Basin. Approximately 1.2 percent of the total
cropland in Michigan is irrigated. Wisconsin
has 40,000 acres of irrigation, which is less
than one percent of its eropland. Substantial
irrigated acreage is found in New York and
Ohio, while Indiana, Illinois, and Pennsyl-

- vania have less irrigated acreage.

Vegetables, including potatoes, are grown
on 130,000 (60 percent) of the total acres. Corn
(for grain), fruits, and sod each occupy approx-
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of all Basin fruit (acres) are irrigated. Thirty-
four percent of the potatoes and 15 percent of
the vegetables are irrigated.

imately 10 percent of the total irrigated acres.
Approximately 0.7 percent of all Basin erop-
land is irrigated. Approximately four percent

TABLE 15-1 - Present Irrigation, Workshop Estimates (Acres)!

Plan-

ning CROP_IRRLGATED

Sub- Com Dry Sugar T et :

area (Grain) Fruits Beans Beets Potatoes "~ Vepetables Sod Misc Total
1.2 e 653 ———-- - 1,060 20 ————— o 1,733~
2.1 3,500 PR p— - " 9,012 19,245  —=—e—- —— 1,782
2.2 1,417 650 ©  ————- - 3,240 1,039 9,760 500 . 16,606
2.3 10,400 | 13,844 8,350 - 16,045 21,293 3,826 1,400 74,756
2.4 3,777 8,112 1,723 — 8,924 < 9,040 - e 31,576
31 — 200 — - 500 s - ————— 650
3.2 1,300 100 400 800 &,000 3,000 b0 — "11,600
4.1 :136, '100_ ----- o © 6,450 6,275 1.3 - — 23,567
7% B— T100 o eeeee 978 300 1,391 200 200 5,1@9
4.3 —mlioo (i — e e 4,130 —memem e 4,935 .
4.4 160 77 S— — 850 3,330 o 120 5,500
5.1 500 250 loee- — 100 4,142 e — 4,992
5.2 200 sso"., _ " 200 — ~ 800 5,670: —————— 200 7,750
Total 21, 384 76,159 10,673 1,778 51,181 30,625 26, 396 2,420 220,616

TABLE15-2- Present I.rrigation, Summary of Workshoep Estimates by Lake Plan Area and State' "

' CROP ACRES
Lake
Plan Corn Dry Sugar - - : : Total
Area State {Grain) Fruits Beans Beets Potatces Vegetables Sod’ Misc Acres
Superior _ Mich.  ——-——- B R — - 1,060 20 ol e 1,733
Michigan  T11. 500 ——— e —_ 2l ————— 3,100 ———ee 3,600
Ind. .*3,717 540 ¢ —mmeee 1,740 1,437 260 600 8,294
.. Mich. .. 11,377 21,041 10,073 25,681 29,063 3,824 1,300 102,359
Wisc. . _3,500 . 630~ —— 9, 800 20,117 6,400  ~———- 40,467
" Total 19,094 22,231 ° 10,073 == 37,221 50,617 13,584 1,900 154,720
Huron - ‘Mich. " 1,300 300 - 400. - 800 4,400 3,050 2,000 - ~—-—- 12,250
Erie . Mich, - 130, 100  ~———- -~ 6,450, 16,275 . 10,612 ————- 23,567
CNO YL 160 o975 - ‘ -—- 350 2,895 - 120 4,500
Ohio Pmmmie— © 805 T o= 978 300 7,521 200 200 10,104
Pa. = = 65 ~ ——i--- -—= 500 I 1,000
“Total 290 2,065 2« ————— 78 7., 600 17,126 10,812 -320 39,171
Ontario N, Y. 700 930 200 — 900 9,812 —=S-e- 200 12,742
I11. 500 ———-tZ" R e e 3,100 ———— 3,600
Total ind. 3,717 540 —==- 1,740 1,437 260 600 8,294
By ... ... Mich.. 12,807 22,094 800 37,591 38,408 16,436 1,300 139,909
State N. Y. 860 1,905 - 1,250 12,707 == 3200 ;0 17,242
Ohioc -~ 05 978 300 7,521 200 200 10,104
Pa. = ————- 65 -_— 500 435 il 1,000
Wisc. 3,500 650 _ —— 9,800 20,117 6,600  ———__ 40,467
GLB - Total 21,384 26,159 10,673 1,778 51,181 805675 26,396 2,420 . 220,616

1
Workshops- held with: 8¢5 District Conservationists.

Base year was 1968,



Sec_tibn 2

FUTURE IRRIGATION NEEDS

2.1 Methodologj

Because soils currently irrigated are the
most favorable forirrigation, futureirrigation
probably will occur on the same soil types (Sec-
tion 4), and the percentage of irrigation for a
gpecific crop on a particular soil will probably
increase. Projections were for the following
specialty or high-value crops: sugar beets, dry
edible beans, potatoes, fruits, sod, and vegeta-
bles. Because irrigation of field crops is not
generally economical, it is not expected to be
developed and it is not included in these pro-
jections.

Information used for this projection was ob-

tained from the economic base study (Section
1). Projections are made for total acres of crops
that will be grown in 1980, 2000, and 2020. Pro-
jections for selected crops for each soil re-
source group are available. Soil resource
groups (SRGs) are combinations of land capa-
bility units and soils that were grouped ac-

cording to similarities of texture and man- -
agement problems. (See Appendix 16, Drain- .

age, for further description.)

The rate of irrigation acreage increase for
each crop (except dry edible beans and sugar
beets) was established by assuming that the
percentage of that crop irrigated on each SRG
would double in 10 years. This rate is believed
to be:reasonable. For example, if in 1968 10
percent of the total acreage producing a cer-
tain crop was irrigated, the projected amount
of irrigated acreage would increase to 20 per-
cent by 1980. If the projection for acreage ina
particular crop decreased between 1968 and
1980, the number of acres irrigated was not
doubled. The inereases in percentages of crops

irrigated for the years 1980-2000 and 2000-

2020 were estimated to continue at a rate that

doubles the percentage every 10 years. Ac--

cording te this procedure, the acres of crops

grown on a particular SRG may be 100 percent -

irrigated by 2020, but because other SRGs may
not be, less than 100 percent of the total acre-
age would be irrigated.

The steps of this procedure are listed below '

and are demonstrated using data from Plan-
ning Subarea 2.3, Vegetables, SRG 21:

. (1) Percent irrigated in 1968 is 4,052 di-
vided by 17,060 = 23.8 percent.

(2) Percent irrigated in 1980 is double that
of 1968, or 47.6 percent.

(3) Irrigationrate will increase by 47.6 per-
cent each 20 years until 2020 or until 100 per-
cent is irrigated.

(4) Apply the percentage to the estimated
acres cultivated for .each projection year to
calculate acres irrigated for this crop.

- (5) This procedure was repeated for each
SRG that reported irrigated acreage.

(6) The projected irrigation acres by soil
resource group is totaled to obtain total pro- -
jection for the crop by years.

Irrigated acres of dry edible -beans and
sugar beets probably will not increase as much
as irrigation of other specialty or high-value
crops. Therefore, a variation of the projection
procedure described in the example table was
used for these two crops. In this procedure the
percentage of any irrigated soil group re-.
mained constant throughout the 52-year
study period. This percentage can be used to
compute total projected irrigated acres..

The procedure provides a consistent, reson-
able estimate for the future. It indicates an
increase in irrigation of specialty crops with-
out assuming that all of any crop will be irri-
gated. The projection indicates that soils with
a high probability of being irrigated will ex-
perience an increase even without develop-
ments that may result from the Great Lakes
Basin Framework Study or other planning
studies.

Example Table.

1968 198C .2000 2020

Total Acres Farmed . 57,500 73,500
{all soil groups)
Perceant Irrigated 35.6 ©55.8 79.3 80.46

Total Acres Irrigated 21,293 - 33,332 45,892 59,262

59,828 51,700
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Data concerning irrigated golf courses were
made available by the Qutdoor Recreation
Work Group in Appendix 21, Qutdoor Recrea-
tion.

2.2 Projections

Projected irrigated acres are listed by plan-
ning subarea in Table 15-3. Planning Subarea
2.3 will experience the greatest increase, from
63,000 to 143,000 acres. Summaries of projec-
tions for plan areas and various crops are pre-
sented in Tables 15-4 and 15-5. Basin totals
indicate an increase of 61,500 acres from 1968
to 1980, a 31 percent increase. In 2020, an esti-
mated 522,000 acres will be irrigated, a 1656
percent increase in a 52-year period. The rate
increases from 5,100 acres per year for the
first 12 years to 6,300 acres by 2000 and to 6,900
acres by 2020. The Lake Michigan basin is ex-
pected to continue to have the largest acreage
in irrigation with 319,000 acres in 2020, a 140
percent increase. Lake Ontario basin irriga-
tion will increase by 430 percent. Lake Huron
basin has a two-fold increase, and Lake Erie
basin a 176 percent increase.

A substantial amount of irrigated land con-
sists of golf courses. It is assumed that under
both present and projected conditions all golf

course acreage is irriga"t—,ed, and water sources
are private or nonmunicipal systems (Table
15-6 and Appendix 21, Outdoor Recreation).

2.3 Potentially Irrigablé Land

_Potentially irrigable acres were identified

only in the planning subarea for which irriga-

tion was projected and only on the SRGs that
were used in projecting irrigated acreage.
Land with dry soil under present conditionsin
each of these groups was considered as poten-
tially irrigable land, because no additional im-
provements would be required for flood pre-
vention or improved drainage. Approximately
39 percent of all agricultural land in the plan-
ning subareas considered consists of this kind
of soil. Table 15-7 gives a summary of poten-
tially irrigable acres and their relation to pro-

“jected acreage. The projected irrigation acre-
age for the entire Basin in 2020 is approxi-
mately 4.4 percent of the total land that is
potentially irrigable (dry soil conditions). It
has been assumed that adequate water
sources can be located to meet needs by 2020.
Considerably larger Basin acreage could be
irrigated if flood prevention and drainage im-
provements were made.
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TABLE 15-3 Projected_ Irrigation by Planning Subarea (Acres)!

Crop~ - . v 1968 1980 2000 . 2020
Planning Subarea 1.2
Fruits - o _ 653 74 106 _ 117
Potatoes S - 1,060 465 - 509 - 758
Vegetables - 20 53 53 27
- Total . ... - 1,733 . . 592 . . 668 902
. Planning .Subarea 2.1 L : o ;
Potatoes - o 9,012 10,449 - - 16,046 19,479
" Fruits S .25 26 26 : 29
Vegetables .~ S 19,245 33,368 44,063 60,663
Total 28,282 43,843 . 60,135 80,171
. Planning Subarea 2.2 - , L S o
'Potatoes 3,240 2,912 ... 2,970 - 3,255
Sod. e 9,760 . 13;134 . 13,134 - 13,134
. Fruits I . 650 --491 : . 810 .1,182
Vegetables #~ = - . 1,039 25653 . 6,283 - 11,763
“Total - -7 ’ 14,689 - 19,190 ’ 123,197 29,334
" Planning Subarea 2.3 B : L o ‘ T
. Dry Edible Beans 8,350 - 8,339 9,878 12,781 :
Potatoes . 16,045 - 7,589 9,905 . 13,185
Fruits 13,444 14,390 - . 28,081 46,531
Sod 03,824 .6,638 . - 10,869, . - 10,869
Vegetables 21,293 33,332 45,892 59,262
Total 62,956 70,288 - 104,625 142,628
Planning Subarea 2.4 ]
Fruits 8,112 © 17,098 31,876 42,233
Dry Edible Beans 1,723 1,146 847 _ 498
Potatoes _ 8,924 ' 1,281 1,187 989
Vegetables 9,040 12,789 17,720 23,341
Total ' 27,799 32,3}4 ' 51,630 67,061
Planning Subarea 3.1
Fruits _ : 200 81 133 153
Potatoes 400 363 584 727
Vegetables ‘ _50- _50 _84 95
Total 650 494 801 975

1There is no present or projected irrigation for Planning Subareas 1.1
and 5.3.
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TABLE 15-3(continued) Projected Irrigation by Planning Subarea (Acres)t = ' N
Crop ] 1968 1980 . 2000 2020

Planning Subarea 3.2
. Pruits , 100 35 74 154
Dry Edible Beans 400 370 418 501
Sugar Beets : © 800 1,570 1,767 - 1,933
Sod : 2,000 2,440 - 2,440 2,440
Potatoes 4,000 4,386 7,465 3,873
Vegetables 3,000 10,041 13,973 22,603
Total 10,300 18,842 26,137 31,504
Planning Subarea 4.1 :
Fruits 100 317 674 1,256
Potatoes : 6,450 1,889 1,537 1,953
Sod 10,612 16,103 17,054 17,054
Vegetables 6,275 10,161 17,527 22,565
Total 23,437 : 28,470 36,792 42,828
Planning Subarea 4.2 -
Sugar Beets 978 1,738 1,709 1,738
Potatoes ‘ - 300 531 774 1,523
- Fruits 100 ' 89 187 .. 313
'Vegetables 3,391 5,521 10,510 18,234
Sod 200 400 450 450
Total ' 4,969 8,279 13,630 22,258
Planning Subarea 4.3 . :
Fruits 805 892 1,559 2,621
Vegetables 4,130 4,801 5,560 o 5,604
Total 4,935 5,693 7,119 8,225
Planning Subarea 4.4 .
Fruits 1,040 : 1,535 3,149 5,282
Potatoes 850 1,121 1,717 3,263
Vegetables 3,330 6,439 13,635 24,951
Total - 5,220 9,095 18,501 133,496

Planning Subarea 5.1

Fruits . : 250 _ 278 565 _ 951
Potatoes 100 - 129 196 ' 384
Vegetables 4,142 9,741 20,773 35,220

Total - ‘ 4,492 10,148 21,534 36,555

Planning Subarea 5.2 ' _

Fruits 680 1,024 2,053 ‘ 3,389
Dry Edible Beans 200 162 153 149
Potatoes 800 929 1,447 3,235
Vegetables 5,670 8,949 15,798 19,577

Total 7,350 11,064 19,451 26,350

1There is no present or projected irrigation for Planning Subareas 1.1
and 5.3. . - ’
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TABLE 15-4 Summary, of P-rqje_r_g;e_d 1rrrigati04n by -Plan Area (_Acres)-

Crop Co 1968 1980 2000 2020
‘Lake Superior _ R _ o
Fruits ‘ 653 74 106, - 117
Potatoes _ 1,060 465 509 . - 758
Vegetables 20 53 53 27
Total A 1,733 592 668 - 902
Lake Michigan = : . 7 -
Fruits 122,231 32,005 60,793 89,975
Potatoes : 37,221 22,231 30,108 36,908
Vegetables 50,617 82,142 113,958 . 155,029
Sod : 13,584 19,772 24,003 24,003
_Dry Edible Beans 10,073 9,485 10,725 13,279
Total L 133,726 165,635 - 239,587 .. 319,194
Lake Huron Lo
. Fruits o 300 116 207 . . 307
' Potatoes ' 4,400 4,749 8,049 4,600
Vegetables = 3,050 - 10,091 14,057 22,698
~ Dry Edible Beans 400 370 418 501
. Sugar Beets ' 800 - 1,570 1,767 ' 1,933
Sod _ 2,000 2,440 2,440 2,440
Total ' , 10,950 19,336 26,938 32,479
. Lake Erie - _ - : ) o
Fruits o 12,045 2,833 5,569 9,472
Potatoes - - 7,600 3,541 - 4,028 6,739
Vegetables & 17,126 26,922 47,232 T 71,354
Sugar Beets 978 ~ 1,738 . .1,709 1,738
Sod o 10,812 16,503 17,504 17,504
‘Total T 38,561 51,537 76,042 106,807
‘Lake Ontario 1 S R : L
Fruits f‘ 930 1,302 . 2,618 4,340
Potatoes 900 1,058 1,643 3,619
Vegetables 9,812 18,690 36,571 - 54,797
Dry Edible Beans 1200 162 - 153 C 149

Total _ 11,842 21;2l2 40,985 q;_ "62;905

i
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TABLE 15-5 Summary of Projected Irrigation by Crop (Acres)

Crop 1968 1980 2000 2020
Fruits 26,159 36, 330 69,293 104,211
Potatoes 51,181 32,044 44,337 52,624
Vegetables 80,625 137,898 211,871 303,905
Sod 26,396 38,715 43,947 43,947

’ Dry Edible Beans 10,673 10,017 11,296 13,929
Sugar Beets 1,778 3,308 3,476 3,671
Basin Total 196,812 258,312 384,220 522,287

1
\
' AN
TABLE 15-6  Golf Course Acreage—Demand, Supply, and Needs
1970 1980 2000 2020

Flanning .

Subarea Demand Supply Needs Demand Supply Needs Demand Sucply Needs Démand Supply Needs
1.1 2,160 1,650 510 3,000 1,780 1,220 4,850 1,780 3,070 6,600 1,780 4,820
1.2 720 150 570 1,100 150 950 1,480 150 1,330 2,020 150 1,870
2.1 . 6,000 4,700 1,300 8,700 6,200 2,500 15,000 6,200 8,800 23,160 6,200 16,960
2.2 23,600 12,100 11,500 34,700 13,900 20,800 59,400 13,900 45,500 86,700 13,900 72,800
2.3 11,000 4,600 - 6,400 16,300 4,600 11,700 28,500 4,600 23,900 42,600 4,600 38,000
2.4 1,600 190 1,400 2,300 190 2,100 3,600 190 3,400 5,500 190 5,300
3.1 1,200 ° 600 600 1,760 600 1,160 3,040 T 600 2,440 4,480 600 3,880
3.2 4,320 460 3,860 6,420 460 5,960 10,060 460 9,600 16,340 460 15,880
4.1 11,800 2,200 9,600 17,700 2,200 15,500 30,500 2,200 28,300 44,700 2,200 42,500
4.2 6,420 12,620 . —-—nee 8,380 12,620  —ee—— 15,340 12,620 2,720 23,560 12,620 10,940
4.3 8,160 18,600 —---—— 11,820 18,600 —me___ 20,000 18,600 1,400 29,300 18,600 10,700
4.4 3,840 2,400 1,440 5,520 2,400 3,120 9,160 2,400 6,760 13,100 2,400 10,700
5.1 1,720 1,000 720 2,440 1,000 1,440 3,800 1,000 2,800 5,600 1,000 . 4,600
5.2 5,020 4,200 820 7,300 4,200 3,100 12,440 4,200 8,240 18,160 4,200 13,960
5.3 1,240 570 670 1,780 570 1,210 2,980 570 2,410 4,280 570 3,710

Source: Outdoor Recreation Work Group (Appendix 21).



TABLE 15-7 Potenrtialrly Irrigable Acres by Planning Subarea

Future Irrigation Needs. 9

Irrigation in 2020

: . Potentially:

Planning Irrigable Projected Percent of
Subarea Acres Acres Potential
1.2 93,345 902 1.0
2.1. 1,231,285 80,171 6.5
2.2 1,680,429 29,334 1.7
2.3 2,413,489 142,628 5.9
2.4 937,703 67,061 7.2

3.1 199;551 975 0.5 ’
3.2 1,019,482 31,504 3.1
4.1 766,495 42,828 5.6
4.2 1,711,490 22,258, 1.3
4.3 173,806 - 8,225 4.7
4.4 353,957 33,496 9.5
. 5.1 507,971 36,555 7.2
5.2 883,018 26,350 3.0
Totals 11,972,021 522,287 4.4




Section 3

WATER REQUIREMENTS

3.1 Present Irrigation Water Use

The amount of present water used for Basin
irrigation was determined so that a compari-
" son could be made with future irrigation re-

quirements. It is assumed that an adequate

supply of water is available for all present ir-
rigation. Present average rates of use were
obtained from Michigan inventory data (Table
15-31). The rates for corn, dry beans, and
sugar beets were assumed to be the same as
for field crops (0.43 feet per year). Sod and
potato rates used were 0.47 and 0.60 feet per
year. The rate for fruits (0.48 feet per year)isa
weighted average of all fruits listed in the ta-
ble. A weighted average of tomatoes and truck
crops was used for vegatables (0.48 feet per
year). Miscellaneous use rate (1.23 feet per
year) was computed from a weighted average
for flowers and nurseries, cemeteries and
parks, golf courses, and miscellaneous. The
product of these rates and the acreage of the

advection, and the stage of plant growth, Soil
fertility and water quality may have a minor
influence on consumptive use by a plant. ‘

In order to project and plan water needs for
the Basin, a computer analysis was made. A
modified Blaney-Criddle method described in
Soil. Conservation Service Technical Release
21 was used to estimate irrigation water re-
quirements.

The method uses data concerning average
monthly temperatures and precipitation,
planting and harvesting dates, soil moisture
carry-over, plant consumptive use, length of
day, and the growth stage of the crop. Conser-
vation irrigation guides: developed for each

. State were used as a basis for determining the

- crops listed in Table 15-3 shows present irri-

gation use. Table 15-8 gives a summary of
these volumes by planning subarea.

3.2 Future Water Reql.iirements
Many factors operate sihgly or in combina-

tion to influence the amount of water required
for irrigation. The effects of these factors are

not necessarily constant and may vary with -

locality. ,

The amount and rate of precipitation are
important. Precipitation may range from a
series of light showers to heavy storms. Most
of the moisture from alight shower may belost
through evaporation, A large portion of pre-
cipitation from a heavy storm may be lost by
runoff, especially if it rains shortly after an
irrigation application. An area with adequate
precipitation may still require irrigation to
‘meet the consumptive needs of a crop. _

Other factors that influence the amount of
irrigation water required include tempera-
ture and its distribution, length of the growing
geason, sunlight, humidity, wind movement,

11

depth of irrigation and the available moisture

TABLE 15-8 Summary of Present Irrigation
Volumes Per Season, by Planning Subarea

Planning Volume
Subarea (acre-feet)
1.2 850
2.1 15,260
2.2 8,240
2.3 36,280
2.4 15,060

3.1 . 320 -
3.2 5,500
4.1 11,330
4.2 2,610
4.3 2,370
4.4 2,740
5.1 2,370
5.2 3,870
Total 106,700
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capacity for various depths of each soil under

consideration.: Soil and weather data represen- .

tative of various portions of each planning
subarea were obtained. Water requirements
were developed for various crops and these
requirements were averaged for each portion
of a planning subarea in order to obtain a re-
quirement for the planning subarea (Table
15-9). These requirements are for a normal
year with a 75-percent efficiency of applica-
tion. Consumptive use of the crop would be
three-fourths of the total requirement. If all
other factors are favorable, these water re-
guirements would meet optimum produetion.

Table 15-10 gives monthly irrigation water
requirements, expressed as percentages of
total seasonal use, and indicates when i irriga-
tion demands are the greatest and how they
are distributed throughout the irrigation sea-
son.

'The volume of water needed for each of the
projected years is shown in Table 15-11. This
reqllirement was obtained by multiplying the
annual requirement value by the number.of
projected acres. Because volumes of water
needed for leaching, frost protection, temper-
ature control, and similar needs vary, they
were not computeéd. Durmg the irrigation sea-
son, these needs arise when other irrigation
‘demands are ‘low. By using 75-percent effi-
ciency, the volume of water shown will be the
volume needed from storage and/or ground
water sources. Tables 156-10 and 15-11 were
developed for only the specialty or high-value
crops listed in Table 15-3. - N

‘In some areas, and especially for hlgh-
income crops, 1t may be desu'able to pr0v1de for

AN
extreme conditions rather than for a normal
vear. Therefore, water requirements during
the growing season were computed for high-

‘value crops with an effective rainfall as de-
- termined from the 80 percent chance growing

‘season rain-fall. These requirements would -
provide enough water for proper irrigation for

~eight years out of 10. These requirements

were compared to those of a normal year. A -

. multiplier factor to be used with normal-year

requirements was determined for each crop.
The computed factors were then averaged for
the entire Great Lakes Basin. It was deter-
mined that a factor of 1.1 could be used for al] -
crops except fruits, which would have a factor

~of 1.25. To determine how much water would

be required in 8 of 10 years, multiply the factor
timesthe projected water needs listed ini Table
15-11.

Water requirements for golf -courses were
not computed by this method because several
different and additional variables are in-
volved. The volume of water required was
computed by multiplying the acres of demand
{Table 15-6) by the average application rate
per year for each planning subarea. The apph- ‘
cation rate used was taken from “Irrigationin
,Mlchlgan, 1970”3 (Tables 15-31 through15-38).
Table 15-12 gives the volume of water needed
for each of the projected years. :

Water requirements for lawns and other
types. of nonagricultural irrigation (except
golf course irrigation) were not computed
These types of water needs are considered in .
Appendix 6, Water. Su;pply—Mumczpal In-
dust’mal cmd Rural

TABLE 15-9 Gross Irrigation Requlrements, Normal Year 75% Efficiency (Inches)

PLANNING SUBAREA

3.1 - 3.2 4.1 4,2 4.3 4.4

CROP - - 1.2 2.1 2.2 2.3 2.4
Corn (Grain) ————= 12.44 14,71 16,992 15.39 16.62 17.38 18.18 -16.17 15.11 ;
Strawberries 5.56 6.68 . 6.61 6.55.. 5.76 5.91 6.23 5.80 - 5.99 6.16 ———- — e
Sweet Corn 9.84 9,11 -11.00 12,89 11709 11.79 12.51 13.00 11.43 10.14 e e
Small Vegetables —— 7.30 8.32 9.35 8.58 8.93 9.28 9.31 8,11 7.53 5.05 6.1l6 7.27
Tomatoes - ——— e 12,04 12.04 : 12.38 10.63.. 9.52  4.00 -——- ———
Potatoes 13.01 13.64 15.50 17.37 15.07 15.56 17.10 18.23 15.53° 14.80 13,85 16.80 19, 75 -
Sod - T mmmmm mmees 22,48 22,487 wicte ———-e - 22,07 23.02  23.74 21.65 .
Deciduous Qrchards . —-———- 2.77 10.66- 11.55. 9.41 10.27 . 11.58 12.25 . 11.75 12.00
Soybeans CT — 14,76 7 ———— 12.44 14,10 15.36 13.75 12.92
Sugar Beets B m———— mmmee meeeen? =leee 16,91 8200050 21.68 0 19.52  memmee  cmiee | meemt ceeem
Beans. (Dry) mmmme e=e=—e=—== 15,15 12,32 13.06 . 13.69 14.01 -—--- 12.01
Wheat = === W lmmemm mmmemt Smeee cmaen ————— m———— C10.61. 12.21  14.26
Alfalfa . 10.80 14,35 == ==e—e 13.79  14.49 -.16.95 18.11 16,50 15.72
Melons & Cantaloupes ————— mm——— mme=e 12,32, wmmmw mmeee e 10.10 12,19
Cérn’ (8ilage) — ————- 10,69 & ——=—r  m——— 13.70 14,51 15.33 =emen emene 12.43 —===-" e mmm———
Blueberries 1.53 1.98 e e e
Raspberries 2,25 mmmee e mmmem h et e e ool
Snap Beans iy == 603
Pickles & Cucumbers —— 8.21
Pasture Grasses  ==m—w mtooe  cmmm mmmmm mmmmm cmeie e e e 15.71
Grapes, 5.84
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TABLE 15-10 Monthly Irrigation Water Requlrements, Percentage of Total Seasonal Use, Normal
Year 75% Efficnency‘

Percentage
Crop “May June July August September October
Planning Subarea 1.2 - ‘ : . :
Fruits - . 63.0 . 37.0 - - Lo
Vegetables . T . 49,2 50.8 ——= -—-
Potatoes fm——— . 0.4 36.6 47.5 15.5 o mm—-
Planning Subarea 2.1 ' ‘ '
Fruits 12,1 29.7 24.8 0 33.4 -—== i
Vegetables L 8.6 40.0 40.7 . 10.7° --=
Potatoes L —-—-= 31.7 46.5 21.8 -
Planning Subarea 2.2 : ' -
Fruits . 9.8  26.7 30.4 31.6 1.5 . -
Vegetables g T 9.8 48.3 -36.9 5.0 . -==
Potatoes W= 1.1 31.2 — 43,2 24.4 0.1
"Sod 7.5 23.4 30.3 - 24.8 13.7 0.3
Planning Subarea 2.3 i : N j
Fruits _ - 8.1 24,4 34.7 30.2 2.6 e
Vegetables ———— 10.8 55.7 33.5 —— Com——
Potatoes ——— 2.0 30.8 40.7 - 26.3 0.2
Sod 7.5 23.4 - 30.3 24.8 13.7 0.3
Beans - - 12.2 45.9 32.3 - . 9.6 . =
Planning Subarea 2.4 . - . o
Fruits ' 13.5 30.0 24.4° 32,1 - -
Vegetables Bk 13.6 55.0 31.4 yoEeE=r T
Potatoes e 8.1 39.0° 42.9 10.0 o
Beans S 10:5 45,2 - 374 6.9 L
Planning Subarea 3.1 : ' o
Fruits - .+ . 11.5 34.5 24.4 28,6 Lo s
Vegetables ST 16.7 53.8 29.5 LT -
Potatoes = 8.5 41.2 42.4 7.9 -—-
Planning Subarea 3.2 . L o ) _ : : _ .
Fruits " - 15.8 - 22.6 37.1 . 24.5 - - . ==
Vegetables . m—— 20.7 55.8 23.5 L amm— —_—
Potatoes - — 9.9 40.9 40.5 8.7 -—
Sod . 10.5 . 23.3 29.9 23.7 “12.4 0.2
Beans o o 11,2 39.1° 27.6 2.1 R
Sugar Beets o 12.0 31.7 . 33.9  19.5 2.9

lMonthly breakdown not available for‘Planning)Subaréas 4.4, 5.1, aﬁd 5.2,
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TABLE 15-10(continued) Monthly Irrlgatlon Water Requirements, Percentage of Total Seasonal
Use, Normal Year 75% Efficiency!

‘ : - Percentage
Crop May June July August = September October

Planning Subarea 4.1

Fruits 18.6 20.7 37.1 21.4 - 2.2 ==

Vegetables ——— 17.7 '54.5 27.8 —_—— _ —_—

Potatoes —_—— 11.0 39.3 39.5 10.2 —_—

Sod - - 9.6 "22.6 0 29.2 24,2 14.0 0.4
Planning Subarea 4.2 _

Fruits 20.8 15.5 35.2 24.7 3.8 C——

Vegetables e 14.9 48.3 31.0 5.8 -

Potatoes ——— 20.4 45.4 34,2 —-_— -

Sod 10.9 . 21.8 28.1 24.5 14,3 0.4

Sugar Beets ———— 5.7 28.2 34.6 24.6 6.9
Planming Subarea 4.3 :

Fruits - 11.1 24,1 4.2 27.7 2.9 -

1 46.4 31.2 5.3 -—=

Vegetables - 17.

1Monthly breakdown not available for Planning Subareas 4.4, 5.1, aad 5.2.
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TABLE 15-11 . Projeéctéd Irrigation.Water Needs

" Projection Year

1980 2000 2020

Volume Per Season (acre-feet)

Planning -Subarea 1.2 _ = . ¥ :
Fruits ~ : - 19 ' 27 - - 30
Potatoes . : +504 oo 552 . 822

" Vegetables - . _A43 - _43" _22

Total 566 ' 622 874

Planning Subarea 2.1 o S o
Potatoes - 11,876 N 18,238 - 22,140
Fruits - - .18 : 18 - 20
Vegetables ' 21,716 . 28,676 o 39,479 -

- : Total - o 33,610 ' 46,932 61,639

Planning Subarea 2.2.- S -

* Potatoes : 3,727 3,802 4,166
© Sod - L 24,560 : L 24,560 .. 24,560 -

_ Fruits S - hs7 B 737 .1,076
Vegetables ‘ 2,361 , 5,592 710,469
' Total _ 31,095 34,691 40,271

Planning Subarea 2.3 ' : _
Dry Edible Beans 10,507 12,446 _ 16,104
Potatoes 10,985 14,337 19,085
Fruits 12,159 . 23,728 39,319
Sod - _ 12,435 20,361 20,361
Vegetables , 31,749 43,712 56,447

Total ‘ . 77,835 114,584 151,316

Planning Subarea 2.4 - ' ,

Fruits 8,149 - 15,192 20,128
Dry ‘Edible Beans 1,180 872 513
Potatoes : 1,608 1,490 1,242
Vegetables 10,487 14,530 19,140

Total 21,424 ' 32,084 - 41,023

Planning Subarea 3.1 :
Fruits ' 55 90 103
Potatoes. 471 757 943
Vegetables . 43 73 82

Total 569 920 1,128
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TABLE 15-11(continued) Projected Irrigﬁtion Water Needs

Projection Year

~ 1980 2000 2020

Volume Per Season (acre-feet)
Planning Subarea 3.2

Fruits 26 55 114
Dry Edible Beans 421 476 571
Sugar Beets 2,622 . 2,951 3,228
Sod 4,487 4,487 4,487
Potatoes 6,250 10,638 16,677
Vegetables 9,120 12,692 20,530

Total 22,926 31,299 45,607

Planning Subarea 4.1 o

Fruits 248 527 982
Potatoes _ 2,870 2,334 2,967
Sod 30,890 32,715 32,715
Vegetables 9,788 16,883 21,737

Total 43,796 52,459 58,401

Planning Subarea 4.2

Sugar Beets v 2,833 2,786 2,833
Potatoes . 687 1,002 1,971
Fruits 66 139 233
Vegetables 4,628 8,811 15,286
Sed 791 890 890
Total 9,005 13,628 21,213
Planning Subarea 4.3
Fruits 675 1,180 1,983
Vegetables 3,632 4,206 4,240
Total 4,307 5,386 6,223
Planning Subarea 4.4
Fruits . 1,017 2,086 3,499
Potatoes : 1,294 1,982 3,766
Vegetables 2,710 5,738 10,499
Total 5,021 9,806 17,764
Planning Subarea 5.1 ,
Fruits 184 374 630
Potatoes 181 274 ‘ 538
Vegetables 5,000 10,663 18,078
Total 5,365 11,311 19,246
Planning Subarea 5.2 :
Fruits 678 1,360 2,245
Dry Edible Beans 185 175 170
‘Potatoes 1,529 2,381 -55324
Vegetables ' 5,421 9,570 11,860

Total 7,813 13,486 . 19,599




TABLE 13-12 Projected Irrigation Water Needs, Golf Courses

Water Requirements 17

Projection Year

Planning
Subarea 1980 2000 2020
Volume Per Season (Acre-Feet)

1.1t 3,720 6,014 8,184
1.2 1,364 1,835 2,504
2.1 11,484 19,800 30,571
2.22 50, 315 86,130 125,715
2.3 22,657 39,615 59,214
2.4 2,553 3,996 6,105
3.1 .'2,147 3,709 5,466
3.2 7,126 11,167 18,137
4.1 29,559 50,935 74,649
4.2% 12,i51 22,243 34,162
4.3% 17,139 29,000 42,485
64? 8,004 13,282 18,995
5,12 3,538 5,510 . 8,120
5.22 10,585 18,038 26,332
5.3 2,581 4,321 6,206

1Volume computed using application rate of Planning Subarea 1.2,

2

1.24 Ft/¥r

1

Volume computed using average application rate for Michigan, 1.45

Ft/Y¥r



Section 4

SOIL INTERPRETATIONS FOR IRRIGATION

Soil associations are groupings of two or
more similar or dissimilar soil series naturally
occurring together as combinations of soils
and land units. The soil association is given
the names of the predominant soil series
within the association, such as “Miami, Con-
over.” The dominant soil series is listed first.
Soil series other than those listed may occur
within the association.

4.1 Methodology

In order to determine which soils are best
for irrigation, soil limitations were identified.
Soils in each association were rated according
to texture in the root zone; permeability of
most restrictive layer; water intake rate;
available water capacity; drainage; and slope.
Three degrees of limitation were established:
slight, moderate; and severe (Table 15-13).

4.2 Limitations for Seil Associations

Each soil association limitation is based on
the rating of all the soil series within the as-
sociation. Greater value was placed on the
dominant soil series. Each rating (slight, mod-
erate, or severe) is applied to soils that are
irrigable but have varying degrees of lim-
itations. A slight rating for an association in-
dicates there are no, or only slight, soil lim-
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itations to irrigation. Desirable soils with
some limitations have been rated as moderate.
A severe rating indicates that the association
contains soils less desirable, or not rec-
ommended, for irrigation. :

Irrigation limitation ratings are based sole-
ly upon soil conditions. They do not include
an analysis of the availability of water of suit-
able guantity or quality, nor development po-
tential. Tables 16-14 through 15-28 list the
limitation rating for each characteristic in a
soil series, each soil series within the associa-
tion, and each association in a planning sub-
area. In these tables, the soil series and as-
sociations not recommended for agricultural
use are labeled as nonagricultural.

Soil associations with slight limitations only
appear in Planning Subareas 4.4, 5.1, and 5.2.
Although some of the soil characteristies and
gseries within an association may have slight
limitations, due to the limitations of other
characteristics or series, the association may
still not be rated as having a slight limitation.

Planning subarea maps were developed
from soil association maps of the eight Basin
States. Figures 15-3 through 15-17 show the
relative conditions of predominant soils and
irrigation limitations of soil associations. On-
site investigations would be necessary before
irrigation systems are prepared. These maps
only show the best irrigation locations based
on natural soil conditions.
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TABLE 15-13 Soil Char\acteristics to Détermine Irrigatiqn Limitations

Slight Modérate ' Severe
" Texture in Medium and Moderately Fine and
Root Zone Moderately Fine  Coarse . Coarse

Permeability of 2.0 to 6.3 in/hr 0.2 to 2.0 in/hr Less than 0.2 in/hr
‘Most Limiting ' : More than 6.3 in/hr

Horizon .
Water Intake More than 0.5 0.5 to 0.3 in/hr Less than
Rate in/hr 0.3 in/hr
. Available Water More than 0.10 to 0.15 - Less than ’
Capacity 0.15 in/hr in/hr 0.10 in/hr
Drainage Well Drained Moderately Somewhat Poorly
’ Well Drained Drained
Slope © 0-6 percent "7-12 percent More than 12 percent




TABLE. 15-14 Irrigation Limitations, Planning Subarea 1.1
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o . RATING
S0IL TEXTURE WATER AVAILABLE RATING FOR
ASSOCT~ OF ROOT PERME- INTAKE WATER DRATIN=- FOR ASSQCL-
ATIONS - SOIL"SERILES ZONE ABILITY RATE CAPACITY AGE SLOPE SERIES © ATION
MINNESOTA
24 NEBISH §light Moderate §light Slight Slight Moderate Moderate Moderate
ROCKWOOD Moderate Slight Slight Moderate Slight Moderate Moderate
28 MILACA Slight- Moderate Slight . §light Slight Moderate  Moderate Moderate
CHETEK ‘Moderate  Slight Slight Severe Slight Slight Moderate
29 MILACA Slight- Moderate Slight Slight Slight Moderate Moderate Moderate
MORA Slight Moderate Slight Moderate Slight Slight Moderate
BONNEBY 8light Moderate - .Slight Moderate Severe 51ight Severe
31 HIBBING Severe Moderate Moderate Slight Slight Moderate Moderate Severe
ZIM Severe Moderate Moderate Slight Severe Slight Severe
32 ONTONAGON 5light Severe Moderate Sliéht Slight 5light Severe Severe
BERGLAND -Severe Severe Severe Slight Severe Slight Severe
40 HIWOOD Severa Severe Slight Severe Slight Slight Severe Severe
PEAT -8light . Severe Slight Slight Severe Slight Severe
41 INDUS Severe Severe Severe Slight Severe Slight Severe Severe
TAYLOR Severe Severe Severe Slight Moderate S5light Severe
PEAT_ Slight Severe Slight Slight Severe Slight Severe
A3 SPOONER Slight Moderate 5light Slight Severe Slight Severe Severe
’ PEAT - Slight ‘Severe 5light Slight Severe Slight Severe”
SWATARA Severe Severe Slight Severe Slight Slight Severe
45 PEAT Slight Slight © 8light Slight Severe = - Slight Severe Severe
: SPOONER Slight Moderate Slight Slight Severe ~8light - Severe
46 AHMEEX S5light Moderate Moderate Slight 5light - Moderate Moderate Severe
ROCK GUTCROPS NON-AGRICULTURAL :
4£7 CLOQUET . Modgrate Slight’ Slight Severe 5light Moderate Severe Severe
TAYLOR - Severe Severe Severe Slight Moderate Slight Sevare
ROCK OUTCROPS - NON-AGRICULTURAL )
48 ONTONAGON Slight Severe Moderate Slight Slight Slight Severe Severe
ROCK OUTCROPS NON-AGRICULTURAL
49 (ROUGH ROCK QUTCROP AREAS) NON-AGRICULTURAL
52 CHETEK Moderate  Slight 'Slight Severe Slight Slight Moderate Severe
MENAHGA Severe Severe Slight Severe Slight Slight Severe
55 MENAGHA Severe Severe Slight Severe 5light Slight Severe Severe
MARQUETTE Severe Severe Slight Severe Slight Moderate Severe
56 OMEGA Severe Severe Slight Severe 51ight Slight Severe Severe
CLOQUET Moderate  Slight Slight Severe 5light Moderate Severe
WLSCONSIN .
53 SANTIAGO Slight Moderate Mcderate Slight Slight Slight Moderate Moderate
: FREEON Slight Moderate Moderate Slight Moderate Slight Moderate
FREER Slight Moderate Moderate Slight Severe Slight Moderate
56 MITACA Slight Moderate Slight 5light Slight Moderate Moderate Moderate
CLOQUET Moderate Slight Slight Moderate Slight Moderate Moderate
VILAS Severe S5light 51light Severe §light Slight’ Severe
69 IRON RIVER Slight Moderate Moderate Moderate Slight Moderate Moderate Moderate
GOGEBIC Moderate  Moderate Moderate Moderate 5light Moderate Moderate
MARENISCO Severe $light Slight Severe Slight Moderate Severe
WAKEFIELD Slight Moderate Moderate Moderate Slight Moderate Moderate
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TABLE 15-14(continued) Irrigation Limitations, Planning Subarea 1.1

RATING
S0IL TEXTURE WATER AVAILABLE RATING FOR
ASSO0CI- OF ROOT PERME- INTAKE WATER DRAIN- FOR ASSOCI-
ATIONS SOILL SERIES ZONE ABILITY RATE CAPACITY AGE SLOPE SERIES ATION
WISCONSIN
70 ELDERON 5light Moderate Moderate Moderate 5light Moderate Moderate Moderate
CLOQUET Moderate  5light Slight Moderate Slight Moderate Moderate
VILAS Severe Severe Slight Severa Slight Slight Severe
KALKASKA Severe Slight 5light Severe Slight Slight Severe
PEAT S5light S5light Slight Slight Severe Slight Severe
71 KALKASKA Severe Slight S5iight Severe Slight Slight Severe Moderate
CLOQUET Moderate Slight Slight Moderate Slight Mcderate Moderate
IRON RIVER Slight Moderate Slighe Moderate Slight Moderate Moderate
MARENISGO Severe Slight Slight Severe Slight Moderate Severe
PEAT Slight Slight Slight Slight Severe Slight Severe
77 GOODMAN Siight Hoderate Moderate Slight Slight Moderate Moderate Moderate
IRON RIVER 5light Moderate Slight Moderate 51light Moderate Moderate
ELDEROHW Slight Moderate Moderate Moderate Slight Moderate Moderate
ADOLPH Slight Moderate Moderate Slight Severe 5light Severe
PEAT Slight Slight Slight Slight Sevare Slight Severe
106 OMEGA Severe Severe 5light Severe Slight Moderate Severe Severe
VILAS Severe Severe Slight Severe Slight Slight Severe
CRIVI?Z Severe Severe S5light Severe Slight Slight Severe
PENCE Moderate  Severe Slight Severe Slight Slight Severe
PEAT Slight Slighe Slight 8light Severe Slight Severe
122 ONTONAGON Slight Severe Moderate Slight Slight Slight Severe Severe
PICKFORD Severe Severe Moderate Slight Severe Slight Severe
BERGLAND Severe Severe Severe Slight Severe Slight Severe
PEAT Slight slight Slight Slight Severe Slight Severe
123 ONTONAGON Slight Severe Moderate Slight Slight Slight Severe Severe
SUPERIOR Severe Severe Severe Slight Moderate Mederate Severe
MANISTEE Severe Slight 3light Severe Slight Slight Severe .
HIBBING Severe Severe Severe Slight Slight Moderate Severe
125 ORGANIC Slight 5light Slight Slight Severe Slight Moderate Moderate

SOILS OVER CLAY
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TABLE 15-15 Irrigation Limitations, Planning Subarea 1.2.

RATING
SOIL TEXTURE _WATER AVAILABLE RATING FOR
ASSOCL~- OF ROOT PERME- INTAKE WATER DRAIN=— FOR ASS0CI-
"ATIONS SOIL -SERIES ZONE ABILITY RATE CAPACITY AGE SLOPE SERIES ATION
MICHIGAN
-1 MUNISING Moderate  Slight Slight Moderate $light Moderate Moderate Severe
KEWEENAW Severe Savere Slight Severe Slighe Moderate Severe
SKANEE Moderate  Moderate Slight Moderate Severe Slight Severe
2 IRON RIVER Slight Moderate Slight Moderate Slight Slight ‘Moderate Moderate
{(Silt Loam) :
3 IRON RIVER S1light - Moderate Slight Moderate §light Slight Moderate Moderate
(Loam)
4 GOGEBIC Moderate  Moderate Slight Moderate Slight 51light Moderate Moderate
WAKEFIELD Slight Slight Moderate Slight Slight Moderate Moderate
TULA Moderate  Moderate Slight Moderate Moderate Slight Moderate
5 GOGEBIC Moderate  Moderate Slight Moderate Slight Slight Moderate Moderate
TRENARY Moderate  Moderate Slight Moderate Slight Slight Moderate
KALKASKA Severe Severe Slight Severe Slight Slight Severe
] MUNISING Moderate Slight Slight Moderate Slight Moderace : Moderate Severe
KEWEENAW Severe Severe . 51ight Severe Slighc - Moderate Severe
KALKASKA Severe Severe Slight Severe Slight Slight Severe
7 KEWEENAW - Severe “Severe © Blight Severe -~ Blight Moderate Severe Severe
GOGEBLC Moderate - Mbderate Slight Moderate Slight Slight Moderate
VILAS Severe Severe Slight Severe Slight Slight Severe
8 KEWEENAW Severe Severe §light Severe Slight Moderate Severe Severe
MUNLSING Moderate Slight Slight Moderate Slight Moderate Moderate
KALKASKA Severe Severe Slight Severe Slight Slight Severe
9 RUBICON Severe Severe Slight Severe S1light Slight Severe Severe
OMEGA Severe 77 Severe s3light Severe Slight Slight Severe
PENCE - Moderate Severe S5light Severe Slight Moderate Severe
- 10 ONOTA ' Moderate 3light Slight Severe Slight Slight Severe - Severe
WALSKA Severe Savere Slight Severe $light - Slight Severe
11 BARAGA Slight Severe Slight Moderate Slight Slight Severe Severe
CHAMPION Moderate  Slight Slight Moderate Slight .Slight Moderate
PEATS . Slight Slight Slight Slight Severe glight " Severe
12 CHAMP1ON Moderate 5light Slight * Moderate Slight Slight Moderate Moderate
ROCK KNOBS NON=AGRICULTURAL .
PEATS slight Slight §light Slight Severe Slight Severe
13 IRON RIVER Slight Moderate s1ight Moderate §light 51ight Moderate Moderate
GOGEBIC Moderate Moderate Slight Moderate Slight S5light Moderate
ROCK KNOBS : NON-AGRICULTURAL
14 GOGEBIC Moderate  Moderate 5light Moderate Slighc Slight Moderate ModeTate
ROCK KNOBS . NON=AGRICULTURAL
AHMEEK Moderate  Moderate Slight Moderate Slight 5light Moderate
15 VILAS Severe Severe Slight . Severe Slight Slight Severe Severe
MUNISING Moderate Slight Slight Moderate Slight Moderate Moderate
ROCK KNORS NON-AGRICULTURAL :
" 16 ONTONAGON Slight Severe Moderate 'Slight Slight Slight Severe Severe
PLICKFORD Severe Severe ‘Moderate Slight Severe 5light Severe
17 PICKFQORD Severe Severe Moderate Slight Severe 5light Severe Severe
BERGLAND Severe Severe Severe Slight Severe Slight Severe
PEATS S5light $light 5light Slight Severe Slight Severe
18 WATTON Slight Moderate Moderate Slight Slight Moderate Moderate Moderate
ONTONAGON Slight .Severe Moderate Slight Slight Slight Severe
BOHEMIAN Slight Slight Moderate Slight Slight Slight Moderate
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TABLE 15-15(continued) Irrigation Limitations, Planning Subarea 1.2

. RATING
50IL TEXTURE WATER AVAILABLE RATLING FOR
ASS0CI- OF ROOT PERME= INTAKE WATER DRAIN- FOR ASS0CI-
ATIONS SOIL SERIES ZONE ABILITY RATE CAPACITY AGE SLOPE SKRIES ATIQON

22 ONAWAY Slight 5light Slight Slight Slight Slight Slight Mcderate
McBRIDE Moderate Slight Slight Moderate Slight Moderate Moderate
GUELPH Slight Moderate Mederate Slight Slight’ Moderate Moderate
PEATS Slight Slight Slight S§light - Severe Slight Savere

23 ANGELICA Slight Moderate Moderate Slight Severe Slight Mcderate Moderate
RICHTER Moderate  Moderate Slight Severe Severe Slight Severe
PEATS Slight Slight $lighe. Slight Severe Slight Moderate

24 BRUCE Slight Moderate Moderate Moderate Severe Slight Moderate Moderate
BRIMLEY Slight Moderate Moderate Moderate Severe Slight Moderate .
PEATS Slight S5light Slight Slight Severe Slight Moderate

26 MONTCALM Severe Severe Slight Severe Slight Moderate Severe Severe
KALKASKA Severe Severe Slight Severe Slight. Slight Severe
EMMET Moderate Mcderate Slight Moderate Slight Moderate Moderate

(undulating)

27 MONTCALM Severe Severe Slight Severe 5light Severe Severe Severe
KALKASKA Severe Severe Slight Severe Slight Severe Severe
EMMET (hilly) Moderate Moderate Slight Moderate Slight Severe Severe

28 RUBICON Severe Severe Slight Severe Slight Slight Severe Severe
GRAYLING Severe Severe Slight Severe Slight Slight Severe

29 ROS COMMON Severse Severe Slight Severe Severe Slight Severe Severe
AU GRES Severe Severe Slight Severe Severe Slight Severe
PEATS Slight Slight Slight Slight Severe Slight Severe

30 LONGRIE Slight Hoderate Slight Moderate Slight Moderate Severe Severe
SWMERVILLE  Slight Severe Moderate Severe Slight Moderate Severe
ST. IGNACE Slight Severe Moderate Severe Slight Moderate Severe

43 ORGANIC SOILS Slight Slight Slight Slight Severe Slight Moderate Severe
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TABLE 15-16 Irrigation Limitations, Planning Subarea 2.1

raTING

SOIL TEXTURE WATER AVAILABLE RATING FOR
ASS0CI- OF ROOT PERME- INTAKE WATER DRAIN— FOR ASS0CI-
ATIONS SCIL SERIES ZONE ABILITY RATE CAPACITY AGE SLOPE . SERIES ATION
WISCONSTN )
21 DODGE Slight Moderate Moderate. Slight Slight Moderate Moderate Severe
MIAMI Slight Moderate Moderate Slight ‘Slight Moderate Moderate
KENDELL Slight Moderate Moderate Slight Severe S5light Severe
PELLA Slight ~Moderate Moderate Slight Severe Slight Severe
KOROMO' - Slight Moderate Moderate Slight Severe Slight Severe
22 McHENRY Slight Moderate Moderate Slight Slight Moderate Moderate Severe
’ MLAMI |, © Blight Moderate Moderate Slight Slight Moderate Moderate
KOKOMO Slight Moderate: Moderate Slight Severe Slight Severe
PELLA Slight Moderate- Moderate §light Severe Slight Severe
MUCK- Slight Moderate Slight Slight Severe. Slight Severe
{
23 McHENRY Slight Moderate Moderate Slight Sli‘ght- Moderate Moderate Moderate
LAPEER Slight Moderate Moderate Slight Slight Moderate Moderate
CASCO Slight Moderate Moderate Moderate Slight Moderate- Moderate
WYOCENA Moderate Slight 5light Moderate Slight Moderate Moderate
24 RIPCN Slight Moderate Moderate Moderate Slight Moderate Moderate Severe
CORWIN Slight Moderate Moderate 5light Moderate Slight Moderate
PELLA Slight. Moderate Moderate 51ight Severe Slight Severe
KOKOMO Slight Moderate Moderate Slight Severe Slight Severe
25 WYCCENA Moderate . Slight Slight Moderate Slight Moderate Moderate Severe
COLOMA Severe Slight Slight. Severe slight Moderate Severe -
ROSEMOUNT Mcderate  Slight Slight Moderate 5light Moderate Moderate
26 PECATONICA Slight Moderate Moderate Slight Slight Mcderate Moderate Moderate
WESTVILLE Slight Moderate Moderate Slight Slight Moderate Moderate
ROCKTON Slight Moderate: ‘Moderate Moderate Slight Moderate Moderate
PELLA Slight Moderate Moderate Slight Severe Slight Severe
il ELLIOT Slight Moderate Moderate Slight Severe Slight Severe Severe
MORLEY Slight Severe Moderate 51light Slight Moderate Severe
"BLOUNT S5light Severe Moderate Slight Severe Slight Severe
ASKIM Slight Moderate Severe $light Severe - Slight ~ Severe
kY) ONAWAY Slight Slight Slight Slight Slight Moderate Moderate Moderate
EMMET Moderate  Moderate Slight Moderate Slight Moderate Moderate
ANGELICA Slight Moderate Moderate Slight Severe 8light Moderate
PEAT 5light Slight 5light Silight Severe 5light Severe
38 ONAWAY 8light Moderate Moderate Slight Slight Moderate Moderate Severe
SOLONA 51ight Moderate Moderate Slight . Severe Slight Severe
ANGELICA Slight Moderate Moderate 51light Severe Slight Severe
39 ONAWAY Slight _ Moderate Moderate Slight Slight Moderate Moderate Severe
REWAIINEE Slight Moderate Moderate Slight S5light Moderate Moderate
SCLONA Slight Moderate Moderate Slight Sevare 5light Severe
ANGELICA Slight Moderate Moderate 5light Severe Slight Severe
40 SOLONA 51light Moderate Moderate Slight Severe Slight Severe Sevare
ANGELICA Slight Moderate Moderate Slight Severe Slight Severe
0OSHKOSH Severe Severe Severe Moderate Moderate - Slight Severe
ONAWAY Slight Moderate Moderate Slight Slight Moderate Moderate
41 LONGRIE Slight Maderate Moderate Moderate Moderate Slight Maderate Moderate
ONAWAY S5light Moderate Moderate Moderate Slight Moderate Moderate
DETOUR Slight Slight Slight 5light Moderate Moderate Moderate -
"RUSE Severa Slight Slight Severe Severe Slight Severe L
42 TRENARY Slight Moderate Moderate Moderate Slight Moderate Moderate Moderate
EMMET Mederate Slight Slight Moderate Slight Moderate Moderate
ANGELICA Slight Moderate Moderate Slight Severe Slight Severe
44 KEWAUNEE Slight Moderate Moderate Slight Slight Moderate Moderate Severe
0SHKOSH Severe Severe Severe Moderate Moderate §1ight Severe
MANAWA Severe Moderate Moderate Slight Severe Slight Severe
POYGAN | Severe Moderate Severe Slight Severe Slight Severe
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TABLE 15-16(continued) Irrigation Limitations, Planning Subarea 2.1

RATING

501L TEXTURE "WATER AVAILABLE RATING FOR
ASSQCL~ OF ROOT PERME- .INTAKE WATER DRAIN- FOR ASS0CI~
ATIONS S0IL SERIES ZONE ABILITY RATE CAPACITY AGE SLOFE SERIES ATION
WISCONSIN
45 OTTAWA Severe Severe S5light Severe Slight Moderate Severe Severe
OSHKOSH Severe Severe Severe Moderate Moderate 8light Severe
WAUSEON Moderate  Moderate Slight Moderate Severe \Slight Severe
POYGAN Severe Moderate Severe Slight Severe ‘Slight Severe
47 OLTAWA Severe Slight Slight Severe 51light Moderate Severe Moderate
OSHKOSH Severe Severe Severe Moderate Moderate Slight Severe
KEWAUNEE Slight Moderate Moderate Slight Slight Moderate Moderate
POYGAN Severe Moderate Severe Slight Severe _Slight Severe
54 KENNAN Slight Moderate Moderate Slight Slight Moderate Moderate Moderate
NORRIE Slight Mederate Moderate Slight Slight Slight Moderate
ELDERON S5light Moderate Moderate Moderate Slight Moderate Moderate
PEAT slight Slight Slight Slight Severe 8light Severe
64 AUBURNDALE Slight Moderate Moderate Slight Severe Slight Severe Severe
WITHEE Slight Moderate Moderate S5light Severe S5light Severe
DOLPH Severe Severe Moderate Slight Sevare S5light Severe
ADOLPH S5light Moderate Moderate 5light Severe Slight Severe
74 MEDIUM TEX-  Slight Moderate Moderate Severe Slight Moderate Severe Severe
TURE POORLY DRAINED :
75 GRANITE ROCK L. NON-AGRICULTURAL . Severe
VILAS -Severe Severe S5light Severe Slight Slight Severe
OMEGA Severe Severe Slight Severe Slight Slight Severe
77 GOODMAN 5light Moderate Moderate 5light Slight Moderate Moderate Moderate
IRON RIVER Slight Moderate Moderate Moderate S5light Moderate Moderate
ELDERON Slight Moderate Moderate Moderate Slight Moderate Moderate
ADOLPH Slight Moderate Moderate Slight Severe Slight Severe
PEAT S5light Slight slight Slight Severe 51light Severe
78 KENNAN Slight . Moderate Moderate S5light Slight Moderate Mederaﬁe Moderate
" IRON RIVER Slight Moderate Moderate Moderate Slight Moderate Moderate
ELDERON Slight Moderate Moderate Moderate - Slight Moderate Moderate
VILAS Severe Severe Slight Severe Slight Slight Severe
PEAT Slight Slight Slight Slight Severe Slight Severe
80 IRON RIVER Slight Moderate Modérate Moderate Slight Moderate Moderate © Moderate
ELDEROK Slight Moderate Moderate Moderate 5light Moderate Moderate
VILAS Severe Severe 51ight Severe Slight 5light Severe
PEAT Slight Slight 8light Slight Severe Slight Severe
84 BURKHARDT Moderate  Moderate S5light Severe Slight 51ight Severe Severe
SPARTA Severe Severe Slight Severe Slight Slight Severe
100 ANTIGO Slight Moderate Mndérate S5light Slight Slight Moderate Moderate
BRILL Slight Mederate Moderate Slight Moderate S5light Modergte
POSKIN Slight Moderate Moderate Slight Severe Slight Severe
101 POSKIN Slight Moderate Moderate Slight Severe Slight Severe’ Severe
BRILL Slight Moderate Moderate Slight Moderate S5light Moderate
ANTIGO Slight Moderate ‘Moderate Slight Slight Slight Moderate
102 BURKHARDT Moderate  Moderate Slight Severe S1ipht Slight Severe Severe
ONAMIA Slight §light Slight Moderate Slight Slight Moderate
CHETEK Moderate  Moderate Slight Severe Slight Slight ‘Severe
105 OMEGA Severe Severe Slight Severe Slight Moderate Severe’ Severe
PLAINFLELD Severe Severe Slight Severe Slight Slight Severe
CHETEK Moderate  Moderate Slight Severe Slight Slight Severe
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TABLE 15-16(continued) Irrigation Limitations, Planning Subarea 2.1

RATING
S50IL TEXTURE WATER AVATLABLE RATING FOR
AS50CT- OF ROOT PERME- INTAKE WATER DRAIN— FOR ASS0CI-
ATIONS SOIL SERIES ZONE ABILITY RATE CAPACITY AGE SLOPE SERIES ATTION
WISCONSIN '
106 OMEGA. Severe Severe Slight Severe Slight Moderate Severe Severe
VILAS Severe Severe Slight Severe Slight Slight Severe
CRIVITZ Severe Severe Slight Severe Slight Slight Severe
PENCE . Moderate Severe Slight Severe 51ight Slight Severe
PEAT Slight S5light Slight Slight Severe Slight Severe
107 NEEKQOSA Sevére Severe 5light Severe Moderate Slight Severe Severe
NEWTON Severe Severe S1light Severe Severe Slight Severe
MORROCCO Severe Severe Slight Severe Severe Slight Severe
. PLAINFIELD Severe Severe Slight Severe Slight Stight Severe
PEAT & MUCK  Slight Slight  Slight §light Severe 5light Severe
109 STAMBAUGH Slight Slight Slight Moderate Slight Slight Moderate Moderate
PENCE Moderate Severe Slight Severe Slight 5light Severe
PEAT Slight Slight Slight Slight Severe Slight Severe
120 OSHKOSH Severe Severe Severe Moderate 5light S5light Severe Severe
POYGAN Severe Moderate Severe Slight Severe Slight Severe
WAUSEON Moderate  Moderate Slight Moderate Severe Slight Severe
MUCR Slight . Slight Slight Slight Severe Slight Severe
126 GRANBY Severe Severe Slight Severe Severe Slight Severe Severe
BERRIEN Severe Severe Slight Severe Moderate . Slight ~ Severe
 OTTAWA Severe Severe Slight Severe Slight Slight Severe
SHIOCTON - Slight Moderate Moderate Siight Severe Slight Severe
SURING. Severe Slight Slight Severe Severe - Slight Severe
SHAWANO Severe Severe Slight Severe Slight S51light Severe
127 SHAWANO Severe Severe Slight Severe 5light Slight Severe Severe
OCONTO Moderate Moderate Slight Moderate Slight Slight Moderate
SURING Severe Slight Slight Severe Severe 5light Severe
GRANBY Severe Severe Slight Severe Severe Slight Severe
128 SHAWANO Severe Severe Slight Severe Slight Slight Severe Severe
LEEMAN Severe’ Severe S1light Severe Slight Slight Severe
AU GRES Severe Severe Slight - Severe Severe Slight Sevetre
GRANBY Severe Severe Slight Severe Severe Slight Severe
PEAT Slight Slight 51light Slight Severe Slight Severe
129 MUCK S5light Slight Slight Slight Severe Slight Severe Severe
POYGAN © Severe Moderate Severe S5light Severe $1light Severe
KEQOWNS Slight Slight Moderate Moderate Severe S1light Severe
PELLA | Slight Slight Moderate Slight Severe Slight Severe
130 TUSCOLA Slight Moderate Moderate Slight Moderate Slight Moderate Severe
SHIGCTON . Slight Moderate Moderate Slight Severe Slight Savere
KEOWNS © Slight Slight Moderate Moderate Severe Slight Severe
PEAT 51ight - 8light Slight §light Severe Slight Severe
131 LEEMAN Severe Severe Slight " Severe Slight Slight Severe Severe
SHAWANO Severe Severe Slight Severe Slight Slight Severe
EMMET Moderate Slight Moderate Slight Slight Moderate Moderate
AU GRES Severe Severe Slight Severe Severe 5light Severe
MICHIGAN
2 IRON RIVER Slight Moderate Slight Moderate Slight Slight . Moderate Moderate
(511t Loam)
3 IRON RIVER 8light Moderate Slight - Moderate Slight Slight Moderate

(Loam)
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"TABLE 15-16(continued) Irrigation Limitations, Planning Subarea 2.1 .
T S CoT . ’ . : - ’ = RATING
SOIL TEXTURE WATER AVAILABLE RATING FOR,
AS30CI- OF ROOT PERME- INTAKE WATER DRAIN- FOR ASSOCI-
ATIONS ™ SOIL SERIES ZONE ABILITY RATE CAPACITY AGE : SLOPE SERIES ATION-
MICHIGAN
5 GOGEBIC Mederate  Moderate Slight Moderate Slight Slight Moderate Severe
TRENARY Moderate Moderate Slight Moderate Slight Slight Moderate
KALKASKA Severe Severe §light Severe S5light Slight Severa
7 MARENISCO Moderate Severe $light Severe Slight Slight Severe Severe
GOGERIC Moderate  Moderate Slight Moderate Slight Slight Maderate
ViLAS Severe Severe Slight Severe Slight ~8light Severe
9 RUBICON Severe Severe Slight Severe 5light Slight Severe Severe
OMEGA Severe Severe Slight Severe Slight Slight Severe
PENCE Moderate Severe Slight Severe - Slight Moderate Severe
11 BARAGA 5light Severe Slight Moderate S5light Slight Severe Severe
CHAMPION Moderate  Slight Slight Moderate Slight Slight Moderate
PEATS Slight Slight Slight S5light Severe Slight Severe
13 IRON RIVER S5light Moderate Slight Moderate Slight Slight Moderate Moderate
GOGEBIC Moderate  Moderate Slight Moderate Slight Slight Moderate
ROCK KNOBS NON-AGRICULTURAL
22 ONAWAY Slight 5light Slight Slight Slight 5light Slight Moderate
McBRIDE Moderate Slight 5light Moderate Slight Moderate Moderate
GUELPH Slight Moderate Moderate Slight Slight Moderate Moderate
PEATS Slight Slight Slight Slight Severe Slight Severe
26 MONTCALM Severe Severe Slight Severe S5light Maoderate Severe Severe
KALKASKA Severe Severe Slight Severe Slight Slight Severe
EMMET P Moderate  Moderate Slight Moderate Slight Moderate Moderate
{undulating)
29 ROSCOMMON Severe Severe 5light Severe Severe S8light Severe Severe
Al GRES Severe Severe Slight Severe Severe Slight Severe
PEATS 51ight Slight Slight Slight Severe Slight Severe
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"TABLE 15-17 Irrigation Limitations, Pfanning Subarea 2.2

RATING
SOIL TEXTURE WATER AVAILABLE RATING FOR
(ABSOCI- OF ROOT PERME- INTAKE WATER DRAIN- FOR ASSOCT-
ATIONS S50IL SERIES ZONE ABTLITY RATE CAPACTITY AGE SLOPE SERIES ATION
"MICBIGAN -
31 NAPPANEE Siight Severe Moderate Slight Severe S5light Severe Severe
5T. CLAIR Slight Severe ¥oderate Slight Moderate Moderate Severe
BLOUNT Siight Severe Moderate slight Severe 3light Severe
MORLEY . 5light Severe Moderate Slight Moderate Moderate Severe
37 FOX Moderat? Slight Slight Moderate S5light Slight Moderate Moderate
QSHTEMO Moderate Moderate Slight Moderate Slight Slight Mcderate
a9 FOX Moderate Slight Slight- Moderate Slight Moderate Moderate Moderate
HILLSDALE Moderate 5light slight Moderate Slight Moderate Moderate
BOYER Moderate Slight Slight Moderate Slight Moderate Moderate
41 PLAINFIELD Severe Severe Slight Severe .- Slight | Moderate Severe Severe
NEWTON Severe Severe - S5light Severe Severe Slight Severe
OTTAWA Severe Severe Slight Severe Slight Slight Severe
INDIANA .
1 GENESEE Slight Moderate Slight Slight Slight 5light Moderate Moderate
5 FOX Moderate Slight Slight Moderate Siight Slight Moderate - Moderate
OSHTEMO Moderate  Moderate slight Moderate S1light Moderate Moderate
PLAINFIELD Severe Severe Slight Severe Siight Siight Severe
7 ALIDA . §light Moderate Moderate Moderate Severe 5light Severe Severe
DEL REY Moderate Severe Moderate S5light Severe S1light Severe
WHITAKER 5light Moderate Moderate Slight Severe S5light Severe
8 DOOR Moderate Moderate Slight Moderate 5light 5light Maderate Moderate
BYRCN Slight Severe Slight Moderate Slight Moderate Severe
9 PLAINFIELD Severe Severe Slight Severe Slight‘ Slight Severe Severe
WATSEKA Severe Severe Slight Severe Severe Slight Severe
9A OAKVILLE Severe Severe ‘Slight Severe 51ight Moderate Severe Severe
TAWAS Slight Slight S5light Slight Severe Slight Severe
9B OAKVILLE Severe Severe Slight Severe Slight Severe Severe Severe
9C PLAINFIELD Severe Severe slight Severe Slight Slight Severe Severe
CHELSEA Severe | Severe 8light Severe Slight Moderate Severe
10 GILFORD Severe Slight Slight Moderate Severe Slight Severe Severe
. RENSSELAER Slight Severe Moderate 5light Severe Slight Severe
10A BONO Mederate Severe Moderate Slight Severe Siight Severe Severe
WARNERS 5light Severe Moderate 5light Severe Slight Severe
MAUMEE Severe Severe 5light Severe Severe Slight Severe
108 MAUMEE Severe Severe Slight Severe Severe - Slight Severe Severe
TRACY Slight - Moderate Slight Moderate .. Slight Moderate Moderate
HOUGHTON Slight - Slight Slight Slight Severe Slight Severe
NEWION Severe . Severe. . Slight Severe Severe Slight Severe
10C MAIMEE Severe Severe Slight Severe Severe Slight Severe ‘Severe
NEWTON: Severe Severe Slight Severe Severe Slight Severe
GILFORD Severe Slight Slight Moderate Severe Slight Severe
RENSSELAER Slight Severe Moderate 5light Severe Slight Severe
12 BLOUNT Slight Severe Moderate . Slight Severe Slight Severe Severe
MORLEY 5light Severe Moderate Slight Moderate -~ Moderate Severe
PEWAMO S5light Moderate Moderate Slight Severe 51ight Severe
124 TRACY Slight Moderate Slight Moderate Slight Moderate Moderate Moderate
HILLSDALE Moderate Slight Slight Moderate Slight Moderate Moderate
GALENA slight Moderate Moderate Siight Slight Moderate Moderate
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-

TABLE 15-17(continued) Irrigation Limitations, Planning Subarea 2.2

RATING
SOIL TEXTURE WATER AVAILABLE RATING FOR
AS50CI~ QOF ROOT PERME- INTAKE WATER DRAIN- FOR ASS0CI-
ATLONS SOIL SERIES ZONE ABILITY RATE CAPACITY AGE SLOPE SERIES ATTON
INDIANA )
16 BROOKSTON 5light Severe Moderate Slight Severe slight Severe Severe
GALENA Slight Moderate Moderate Slight Slight Moderate Moderate
0TIS $light Severe Moderate Slight Severe Slight Severe
HILLSDALE Moderate Slight Slight Modarate Siight Moderate Moderate
19 ELLIOT Slight Moderate Moderate Slight Severe Slight Savere 'Severe
MARKHAM Slight Moderate Moderate Slight Slight Moderate Moderate
PEWAMO Slight Moderate Moderate Slight Severe Slight Severe
ILLINOILS
B SIDELL Slight Moderate Slight Slight Slight S5light Moderate Moderate
CATLIN Slight Moderate Slight S5light Slight Slight Moderate
FLANAGAN Slight Moderate Slight Slight Severe Slight Severe
DRUMMER Moderate  Moderate Slight Slight Severe Slight Severe
G WARS AW Moderate Moderate Slight Moderate Slight 5light Moderate Moderate
CARMI Slight Moderate Slight Moderate Slight Slight Moderate
RODMAN Moderate Severe Slight Severe Slight Severe Severe
H RINGWOOD Slight Moderate Slight Slight Slight Slight Moderate Moderate
GRISWOLD Slight Moderatre 5light Slight S5light Moderate Moderate
DURAND Slight Mederate Slight Slight Slight Moderate Moderate
1 LAROSE Slight Moderate Slight Slight Slight Moderate Moderate Moderate
SAYBROOK Slight Moderate Slight Slight Slight Slight Moderate
LISBON Slight Moderate Slight 5light Severe Slight Severe
J ELLIOT Slight Moderate Slight 5light Severe Slight Severe Severe
ASHKUM Moderate  Moderate Moderate Slight Severe Slight Severe
ANDRES Slight Moderate Slight Slight Severe Slight Severe -
K SWYGERT Slight Severe Severe Slight Severe Slight . Severe Severe
BRYCE Severe Severe Severe Slight Severe S5light Severe
CLARENCE Slight Severe Severe Slight Severe Slight Severe
ROWE Severe Severe Severe 5light Severe S1light Severe
M BIRKBECK Slight Moderate Slight Slight Slight 51light Moderate Moderate
WARD Slight Severe Mcderate Slight ‘Severe Slight Severe
RUSSELL Slight Moderate Slight Slight Slight Moderate Moderate
S FOX Moderate  Moderate Slight Moderate Slight Slight Moderate Moderate
HOMER Moderate  Moderate Slight Mcderate Severe Slight Severe
CASCO Moderate Moderate Slight Severe Slight Moderate Severe
T McHENRY Slight Moderate Slight Slight Siight Moderate Moderate Moderate
LAPEER Slight Moderate Slight” Moderate Slight Moderate Moderate
PECATONTCA Slight Moderate 8light Slight Slight Moderate Moderate
u STRAWN Slight Moderate Slight ' SlightJ S5light Moderate Moderate Maderate
MTAMI Slight Moderate Slight Slighe™ Slight Moderate Moderate
v MORLEY Slight Moderate Moderate Slight Slight Moderate Moderate Severe
BLOUNT Slight Severe Moderate Slight Severe Slight Severe
BEECHER Slight Severe Moderate Slight Severe Slight Severe
NAPPANEE Slight Severe Moderate Slight Severe Slight Severe
W LITTLETON Slight Moderate Slight S5light Severe Slight Severe Moderate
PROCTOR Slight Moderate Slight Slight Slight 5light Moderate
PLANO Slight Moderate Slight S5light Slight Slight Slight
CAMDEN Slight Moderate Slight Slight Slight Slight Maderate
HURST Slight Severe Moderate S5light Severe Slight Severe
GINAT Slight Severe Moderate Slight Severe Slight

Severe
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TABLE 15-17{(continued) Irrigation Limitations, Planning Subarea 2.2

RATING

501IL . TEXTURE WATER AVAILABLE . RATING FOR
ASSOCI- . : OF ROOT PERME- INTAKE ‘WATER DRAIN- . FOR ASS0CI—-
ATIONS SOIL SERIES ZONE ABILITY RATE CAPACITY AGE SLOPE SERIES ATION.
ILLINGIS
X SPARTA Severe Severe Slight Severe Slight Slight Severe Severe
RIDGEVILLE 5light Slighc Slight Moderate Severe Slight Severe
BLOOMFIELD Severe Moderate Slight Severe Slight Moderate Severe
- ALVIN Moderate  Moderate Slight Moderate Slight Slight Moderate
Y CHANNAHON Slight Moderate Slight Severe Slight Moderate Severe Severe
DODGEVILLE Siight Moderate Moderate Mcderate Slight Moderate Moderate
DUBLUQUE Slight Moderate Moderate Severe Slight Moderate Severe
DERINDA Slight Severe Moderate Severe Slight Moderate Severe
WISCONSIN
21 " DODGE Slight Mederate Moderate Slight Slight-, Moderate Moderate Moderate
MIAMI Slight Moderate Moderate Slight Slight Moderate Moderate
KENDELL slight Mederate Moderate Slight Severe Slight Severe
PELLA S$light Moderate Moderate:  .Slight Severe slight Severe -
KOKOMO Slight Mcderate Moderate Slight Severe Slight Severe
22 -McHENRY Slight Mcderate Moderate Slight Slight Moderate Maderate Maderate
MLAMI Slight Mcderate Moderate Slight Slight Mcderate Moderate
KOKOMO Slight Moderate Moderate Slight Severe slight Severe
PELLA Slight Moderate Moderate Slight Severe $light Severe
MUCK Slight Moderate Slight Slight Severe Slight Severe
24 RIPON - Slight Moderate - Moderate Moderate Slight Moderate Moderate Moderate
CORWIN Slight Moderate Moderate Slight Moderate Slight Moderate
PELLA, Slight Moderate Moderate Slight Severe Slight Severe
KOKOMO Slight Moderate Moderate Slight Severe Slight Severe
. 25 PECATONICA Slight Moderate Moderate Slight 5light Hoderate Moderate Moderate
WESTVILLE - S5light Moderate Moderate Slight Slight Moderate Moderate
ROCKTON 51ight Moderate Moderate Moderate Slight Moderate Moderate
PELLA Slight Moderate Moderate Slight Severe Slight Severe
28 PECATONICA §5light Mederate Moderate Slight 5light Mcoderate Moderate Moderate
MI AMI Slight Moderate Moderate Slight Slight Moderate Moderate
PELLA S5light Moderate Moderate Slight Severe Slight Severe
32 . MORLEY Slight Severe Moderate. Slight Moderate Moderate Severe Severe
BLOUNT sSlight Severe Moderate 51ight Severe 5light Severe
ELLIOY Slight Moderate Moderate Slight Severe Slight Severe
ASHKUM Slight Moderate . Severe Slight Severe Slight Severe
| .
43 KEWAUNEE Slight Moderate Moderate Slight Slight Moderate Moderate Moderate
MORLEY Slight Moderate Severe Slight .. Moderate Moderate Severe
MIAMI Slight Moderate Moderate Slight Slight Moderate Moderate
44 KEWAUNEE, Slight Moderate Moderate Slight S5light- Moderate -~ Moderate. Severe.
0SHKOSH Severe Severe Severe Moderate . Moderate Slight Severe
MANAWA . Severe Moderate Moderate Slight Severe Slight . Severe
POYGAN Severe Moderate Severe §light Severe Slight Severe
91 WEA., . S5light Moderate Moderate Moderate Slight Stight. Modevate Moderate
© WARSAW Slight Moderate Moderate Moderate Slight Slight Moderate
FOX Slight Moderate Moderate Mcderate Slight Slight Moderate
MATHERTON Slight Moderate Moderate Moderate Severe Silight Severe
SEBEWA Slight Moderate Moderate Moderate Severe . Slight Severe
93 FOX - Slight Moderate Moderate Moderate S1light Siight Moderate Moderate
CASCO Slight Moderate Moderate Moderate 5light S5light Moderate
OSHTEMQ Moderate Slight Slight Moderate Slight Slight Moderate
CHELSEA Severe Severe Slight Severe Slight Mcderate Severe -
94 CASCO Slight Mcderate Moderate Moderate S5iighe Slight Moderate =~ Moderate
McHENRY Slight Moderate Moderate Slight Slight Moderate Moderate
RODMAN Moderate Severe 3light Severe 5lighe Severe Severe
FOX Slight Mederate Moderate Moderate- Slight Slight. Moderate
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TABLE 15-17(continued)

Irrigation Limitations, Planning Subarea 2.2

RATING
SOIL TEXTURE A WATER AVAILABLE RATING FCR
ASB0CT- OF ROOT PERME- INTAKE -WATER DRAIN- FOR ASS0OCI-
ATIONS SOIL SERIES ZONE ABILITY RATE CAPACITY AGE SLOPE SERIES ATION
WISCONSIN .
95 CASCO Slight Moderate Moderate Moderate Slight Slight Moderate Moderate
McHENRY Slight Moderate Moderate Slight Slight Moderate Moderate
FOX 5light Moderate Moderate Moderate Slight Slight Moderate
RODMAN Severe Severe . Slight Severe Slight Moderate Severe
MUCK . Slight 5light 8light Slight Severe Slight Severe
120 OSHKOSH Severe Severe Severe Moderate S1ight Slight Severe Severe
POYGAN - Severe Moderate  Sewvere Slight Severe Slight Severe
WAUSEON Moderate Moderate Slight Moderate Severe Slight Severe
MUCK Slight Slight Slight Slight Severe Slight Severe
128 SHAWANO Severe Severe Slight Severe Slight Slight Severe Severe
LEEMAN Severe Severe S5light Severe Slight Slight Severe
AU GRES Severe Severe Slight Severe Severe Slight Severe
GRANBY Severe Severe Slight Severe Severe Slight Severe
PEAT Slight Slight Slight Slight Severe Slight Severe
129 MUCK 5light Slight Slight Slight Severe Slight Severe Severe
POYGAN Severe Moderate Severe Slight Severe Slight Severe
KEQWNS Slight Slight Moderate Moderate Severe Slight Severe
PELLA Slight S5light Moderate Slight Severe Slight Severe
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TABLE 15-18 Irrigation Limitations, Planning Subarea 2.3

7 RATING
SOILL TEXTURE WATER AVATILABLE RATING FOR
AS50CI- OF ROOT PERME- INTAKE WATER DRAIN- FOR ASSOCI-
ATTONS SOIL SBERIES ZONE ABILITY RATE CAPACITY AGE SLOPE SERIES ATION
MICHIGAN -
19 NESTER Slight Moderate Moderate 5light S5light Moderate Moderate Moderate
KAWKAWLIN Slight Moderate Moderate Slight Severe Slight Moderate
SELKIRK Severe Severe Moderate Slight Moderate Moderate Severe
20 SIMS Slight Moderate Moderate Slight Severe Slight Moderate Moderate
KAWKAWLIN Slight Moderate Moderate Slight Severe Slight Moderate
CAPAC 5 Slight Moderate Moderate Slight Severe Slight Moderate
I0sSCO Severe Severe Slight Severe Severe Slight Severe
22 ONAWAY Slight Slight Slight Slight Slight Slight §light Moderate
McBRIDE Moderate Slight Slight Moderate Slight Moderate Moderate
GUELPH Slight Moderate  Moderate Slight 5light Moderate Mcderate
PEATS 51light Slight Slight Slight Severe 5light Severe
25 BREVORT Severe Severe 51ight Severe Severe S5light Severe Severe
10S8CO Severe ‘Severe Slight Severe Severe Slight Severe
SIMS Slight Moderate Moderate Slight Severe Slight Moderate
PEATS S5light Slight Slight Slight Severe Slight Moderate
26 ‘MONTCALM Severe Severe Slight Severe Slight Moderate Severe Severe
KALKASKA Severe Severe Slight Severe Slight Slight Severe
EMMET - Moderate Moderate 51light - Moderate Slight Moderate Moderate
{undulating)
27 MONTCALM Severe Severe Slight Sevyere S5light Severe Severe Severe
KALKASKA Severe Severe Slight Severe Slight Severe Severe
EMMET Moderate Moderate .Slight ‘Modetrate Slight Severe Severe
(hilly)
28 RUBICON Severe Severe Slighe Severe Slight ‘Slight Severe Severe
GRAYLING Severe Severe Slight Severe Slight Slight Severe
29 ROS COMMON Severe Severe Slight Severe Severe Slight Severe Severe
AU GRES Severe Severe Slight Severe Severe Slight Severe
PEATS Slight Slight Slight Slight Severe Slighe Moderate
31 NAPPANEE Slight Severe Moderate Slight Severe Slighe Severe Severe
ST. CLAIR Slight Severe Moderate Slight Moderate Moderate Severe
BLOUNT Slight Severe Moderate Slight Severe, Slight Severe
MORLEY Slight Severe Moderate Slight Moderate Moderate Severe
32 BROOKSTON Slight Moderate Moderate Slight Severe Slight Severe Severe
BLOUNT Slight Sevére Moderate Stighe Severe Slight Severe
HOYTVILLE Severe Severe Severe Slight - Severe Slight Severe
34 MIAMI $light Moderate Moderate Slight Slight Moderate Moderate Moderate
CONOVER Slight Moderate Moderate Slight Severe Slight Severe
35 COLDWATER Slight ‘Moderate Moderate Moderate  Severe Slight Severe Moderate
HILLSDALE Moderate Slight Slight Moderate Slight Moderate 'Moderate
36 HILLSDALE Moderate Slight Slight Moderate S5light Moderate Moderate Moderate
FOX Moderate Slight Slight Moderate Slight Moderate Moderate
SPINKS Severe Severe Slight Severe Slight Maoderate Severe
© 37 FOX Mcderate Slight Slight Moderate Slight Slight Moderate Moderate
OSHTEMOC Moderate  Moderate Slight Moderate Slight Slight Moderate
38 " WARSAW Moderate Slight Slight Moderate Siight Slight Moderate Moderate
39 FOX Moderate Slight Slight Moderate Slight Moderate Moderate Moderate
HILLSDALE Mcderate Slight Slight Moderate Slight Moderate Moderate
BOYER (hilly) Moderate Slight Slight Moderate Slight Moderate Moderate
41 PLAINFIELD Severe Severe Slight Severe Slight ‘Moderate Severe Severe
NEWTON Severe Severe Slight Severe Severe Slight Severe
OTTAWA Severe Severe Slight Severe 5light Slight Severe
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TABLE 15-18(continued) Irrigation Limitations, Planning Subarea 2.3.

.

RATING
SOIL TEXTURE WATER AVAILABLE RATING FOR
ASS0CI- OF ROOT PERME- INTAKE WATER DRAIN- . FOR ASSOCI-
ATIONS SOIL SERIES ZONE ABILITY RATE CAPACITY AGE SLOPE SERIES . ATION
MICHLIGAN )
42 - COLOMA Severe. Severe Slight Sevetre Slight. Moderate Severe Severe
SPINKS. Severe Severe Slight Severe . Slight Moderate Severe
43 ORGANIC SCILS. Slight . Slight Slight Slight - Severe Slight Moderate Moderate
INDIANA
3 CARLISLE . Slight Slight S5light Slight Severe 51ight Severe Severe
HOUGHTON Slight Siight Slight S1ight Severe Slight Severe
EDWARDS Slight Slight Slight Slight Severe Slight Severe
3A CARLISLE Slight Slight Slight Slight Sevefe Slight Severe Severe
HOUGHTON - slight Slight Slight Slight Severe Slight Severe
4 FOX Slight Moderate Moderate Moderate Slight Slight Moderate Moderate
OCKLEY Moderate  Moderate Slight Moderate Slight Moderate Moderate
[ FOX, kame S1ight Moderate Moderate Moderate Slight Severe Severé Severe
phase
-5 FOX Slight Moderate Moderate Hoderate Slight Slight Moderate Moderate
OSHTEMO Moderate . Slight Slight Moderate Slight Moderate Moderate
94 BREMS Moderate Severe Slight Severe - Moderate Slight ' Severe Moderate
, . FOX Slight Moderate Moderate Maderate: Slight Slight Moderate
OSHTEMO Moderate  Slight . Slight Moderate Slight Moderate Moderate
aC FOX Slight Moderate Moderate Moderate- Slight Skight Moderaté Moderate
QSHTEMO Moderate  Slight Slight Moderate Slight Moderate Moderate
PLAINFIELD Severe: Severe Slight Severe Slight  Slight Severe
BA TRACY Slight Moderate Slight Moderate Slight Severe Severe, Moderate
HANNA .. Moderate  Moderate Slight Moderate Slight Slight - Moderate
DOCR Moderate  Mcderate Slighe Modetrate 5light Slight Moderate
LYDICK  8light Mcderate Slight Moderate Slight Severe Severe
D] PLAINFIELD Severe Severe Slight Severe Siight Slight Severe Severe
GILFGRD Severe Slight Slight Moderate Severe Slight Severe
NEWTON - Severe Severe 5light Severe Severe 51ight Severe
9E PLAINFIELD Severe Severel Slight. Severe . Slight Siight Severe Severe
9F PLAiNFIELD Severe Severe Siight Severe Slight Moderate Severe Severe
. CHELSEA Severe Severe Slight - Severe Slight Moderate Severe
TYNER Severe Severe, 5light Severe Slight Moderate Severe
1a0c MAUMEE 'Sevére Severe §light Severe Severe Slight- Severe Severe
NEWTON ‘Severe " Severe Slight Severe Severe " Slight Severe
GILFORD Severe Slight Slight Moderate Severe Slight Severe
RENSSELAER Slight Severe Moderate Slight Severe Slight Severe
11 BLOUNT 5light Severe Moderate Slight Severe Slight Severe Severe
PEWAMO Slight Moderate Moderate Slight Severe Slight Severe
128 MORLEY Slight Severe Moderate Slighe Moderate. Moderate Severe Severe
BLOUNT - Slight Severe Moderate Slight Severe Slight Severe
ST. CLAIR Slight Severe Moderate Slight Moderate Moderate Severe.
13 BROOKSTON Stight Severe. Moderate Slight Severe Slight Severe Severe
CROSBY Slight Severe Moderate Slight Severe Slighe . - Severe
GALENA Slight Moderate Moderate Slight Slight Moderate Moderate
134 BROOKSTON Slight Severe - Moderate Slight Severe Slight Severe Severe
CROSBY Slight Severe Moderate Slight Severe Slight Severe- o
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TABLE 15-18(continued) Irrigation Limitations, Planning Subarea 2.3

BALING
S0IL . TEXTURE WATER AVALLABLE RATING - FOR
ASSO0CI- OF ROOT PERME- INTAKE WATER DRAIN- : FOR ASSOCT~
ATIONS SOIL SERIES ZONE ABILITY RATE CAPACITY AGE SLOPE SERIES .. ATLON
INDIANA .
138 BROOKSTON Slight Severe Moderate Slight Severe Slight Severe Severe
ST. CLAIR Slight Severe Moderate slight Moderate Moderate Severe
13c BROCKSTON 5light Severe Moderate Elight Severe Slight Severe Severe
MIAMI 5light Moderate Moderate Slight 5light Moderate Moderate
CROSBY Slight Severe Moderate 8light Severe Slight Severe
154 MIAMI Slight Moderate Moderate Slight - Slight Moderate Moderate Moderate
15B CROSBY Slight Severe Moderate Slight Severe Slight Severe Severe
MIAMT Slight Moderate Moderate Slight $light Moderate Maderate
15C MIAMI Slight : Moderate Moderate Slight Slight Moderaté Moderate Severe
CROSBY Slight Severe Moderate Slight Severe Moderate Severe
BROOKSTON Slight Severe Moderate Slight Sevare Siight Severe
15D PARR S5iight Moderate Moderare Slight Slight Moderate Maderate Moderate
MIAMI 5iight Moderate Moderate Slight Slight Moderate Moderate
16 BROQKSTON Slight Severe Moderate Slight Severe Slight Severe Severe
GALENA Slight Moderate Moderate Slight Slight Moderate Moderate
OTIS Slight Severe Modarate Slight Severe SXight Severe
HILLSDALE Moderate  Moderate Slight Moderate Slight Moderate Moderate
164 BREMEN Slight Meoderate Moderate Moderate Slight Moderaté Moderate Moderate
MI AMI Slight Moderate Moderate Slight Slight Moderate Moderate
CROSBY Slight Severe Moderate Slight Severe S51light Severe
16B MILAMI 5light Moderate Moderate Slight Slight Moderate Moderate’ Maoderate
HILLSDALE Moderate  Moderate Slight Moderate Slight Moderate Moderate
40 VOLIKNIA Moderate  Moderate Slight Moderate 5light Slight Moderate Moderate
DICKINSON Moderate Moderate Slight Moderate Slight Slight - Moderate
4L MIAMI - 5light Moderate Moderate Slight Slight Moderate Maderate Moderate
FOX Moderate Slight Slight Moderate Slight Slight Moderate .
KENDALLVILLE Slight Mcdérate Slight Slight Slight Mcderate Moderate
42 HOMER Slight Mcderate Slight Severe " Severe Slight . Severe Severe
GILFORD Severe Slight Slight Moderate Severe Slight Severe
WESTLAND Slight Severe Slight Moderzte Severe 51light Severe
SEBEWA Slight Moderate Slight Moderate Severe Slight Severe
43 BOYER Moderate Slight Slight Moderate S5light Moderate Moderate Moderate
OSHTEMO “Moderate  Slight Slight Moderate Slight ~ Moderate Moderace
VOLINIA Mederate Slight Moderate Slight Moderate

Moderate

Meoderate
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TABLE 15-19 Irrigati‘onkimitations, Planning Subarea 24

RATING
SOIL TEXTURE WATER AVATLABLE _ RATING FOR
ASSOCI~ OF RCOT PERME- INTAKE WATER DRATN— FOR ASSOCI-
ATIONS SCIL SERIES ZONE ABILITY RATE CAPACITY - AGE SLOPE SERIES - ATTON
MICHIGAN _
i MUNISING Moderate §light Slight Moderate Slight Moderate Moderate Severe
KEWEENAW Severe Severe Slight Severe Slight Moderate Severe
SKANEE Moderate  Moderate Slight Moderate Severe Slight, Severe
5 GOGEBIC" Moderate Moderate Slight Moderate Slight Slight Moderate Moderate
TRENARY Moderate  Moderate Slight Moderate Slight Slight Moderate
KALKASKA Severe Severe Slight Severe Slight Slight, Severe
7 MARENISCO Moderate  Severe 51ight Severe Slight Slight Severe Severe
GOGEBIC Moderate  Moderate Slight Moderate Slight Slight Moderate
VILAS Severe Severe Slight Severe Slight Slight Severe
8 KEWEENAW Severe Severe Slight Severe Slight Moderate Severe Severe
MUNISIRG Moderate Silight Slight Moderate Slight Moderate Moderate
KALKASKA Severe Severe Slight Severe Slight Slight Severe
9 RUBICON Severe Severe Slight Severe Slight Slight Severe Severe
OMEGA Severe Severe Slight Severe Slight Slight Severe
PENCE Moderate Severe Slight Severe Slight Moderate Severe
10 ONOTA Moderate S1ight Slight Severe Slight Slight Severe Severe
WALSKA Severe Severe Slight Severe Slight Slight Severe
12 CHAMFION Moderate  Slight 51ight Moderate Slight Slight Mcoderate Moderate
ROCK KNOBS NON-AGRICULTURAL
PEATS Slight Slight Slight Slight Severe Slight Moderate
13 IRON RIVER Slight Moderate Slight Moderate Slight Slight Moderate Moderate
GOGEBIC Moderate Moderate Slight Moderate Slight Siight Moderate
ROCK KNOBS NON-AGRICULTURAL -
16 ONTONAGON Severe Severe Severe S5light Moderate Moderate Severe Severe
PICKFORD Severe Severe Moderate Slight Severe 51light Severe
17 PICKFORD Severe Severe Moderate Siight Severe S1light Severe Severe
BERGLAND Severe Severe Severe Slight Severe S5light . Severe
PEATS S81light Slight Slight Slight Severe Slight Moderate
18 WATTON Slight Moderate Moderate Slight Slight Moderate Moderate Moderate
ONTONAGON Severe Severe Severe Slight Moderate HModerate Severe
BOHEMIAN Slight Slight Moderate Slight Slight Slight Moderate
19 NESTER Slight Mederate Moderate Skight Slight Maoderate Moderate Moderate
KAWKAWLIN 51light Moderate Moderate Slight Severe Slight Severe
SELKIRK Severe Severe Moderate Slight Moderate Moderate Severe
20 SIMS Slight Moderate Moderate Slight Severe Slight Severe Severe
KAWKAWLIN Slight Moderate Moderate Slight Severe Slight Severe
CAPAC Slight Moderate Moderate 5light Severe Slight Severe
T0SCO Severe Severe 51ight Severe Severe Slight Severe
22 ONAWAY Slight Slight Slight 5light Slight Slight Slight Moderate
McERIDE Moderate  Slight Slight Moderate Slight Moderate Moderate
GUELPH S5light Moderate Moderate Slight Slight Moderate Moderate
PEATS" Slight Slight Slight Slight Severe Slight Moderate
23 ANGELICA Slight Moderate Moderate Slight Severe Slighe Moderate Moderate
RICHTER Moderate  Moderate Slight Severe Severe Slight Moderate
PEATS §light Slight Slight Slighe Severe Slight Moderate
25 BREVORT Severe Severe Slight Severe Severe 511ght Severe Severe
10sCo Severe Severe Slight Severe Severe Slight Severe .
SIMS Slight Moderate Moderate Slight Severe Slight Moderate
PEATS Slighr Slight 5light Slight Severe Slight Moderate
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TABLE 15-19{continued} Irrigation L'imitations,.Pl;anning Subarea 2.4

A E - " RATING
S0IL TEXTURE WATER AVATLABLE RATING FOR
ASS0CI- i OF ROOT PERME- INTAKE WATER DRAIN- FOR ASSOCI-
ATIONS SOIL SERIES ZONE ABILITY RATE CAPACITY AGE SLOPE SERIES ATION
MICHIGAN : g . :
26 MONTCALM Severe Severe 5light Severe 5light Moderate Severe Severe
KALKASKA Severe Severe Slight Severe . Slight Slight Severe
EMMET Moderate Moderate Slight Moderate Slight Moderate Moderate
27 MONTCALM Severe Severe Slight Severe $light Severe Severe Severe
KALKASKA © Severe Severe S1light Severe Slight Severe Severe
EMMET Moderate  Moderate Slight Moderate Slight Severe Severe
28 RUBICON Severe Severe Slight Severe Slight Slight Severe Severe
GRAYLING Severe Severe Slight Severe Slight Slight Severe
29 ROSCOMMON Severe Severe 5light Severe Severe Slight Severe Severe
AU GRES Severe Severe Slight Severe Severe Slight Severe
PEATS Slight Slight Slight Slight Severe Slight Moderate
0 LONGRIE . Siight Moderate Slight Moderate Slight - Moderate Severe Severe
SUMMERVILLE - Slight Severe Moderate Severe Slight Moderate Severe
- ST. IGNACE Slights Severe : | Moderate Severe Slight Moderate Severe
43 ORGANLC S0ILS Slight  Slight Slight Severe §light Moderata Moderate

Siight

e
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TABLE 15-20 Irrigation Limitations, Planning Subarea 3.1.'

RATING

SOIL TEXTURE WATER AVAILABLE RATING FOR
ASSOCI- OF ROOT PERME- INTAKE WATER DRAIN— .- FOR ASSOCI-
ATIONS S0IL SERIES ZONE ABILITY RATE CAPACITY AGE SLOPE . SERIES ATION
MICHIGAN
16 ONTONAGON Severe Severe Severe Slight Moderate Moderate Severe Severe
PICKFORD Severe Severe Moderate Slighe Severe $light Severe
17 PICKFORD Severe Severe Moderate Slight Severe; Slight Severe Severe
BERGLAND Severe Severe Severe Slight Severe Slight Severe
PEATS Slight Slight Slight Slight Severe $light Moderate
19 NESTER Slight Moderate Moderate Slight 5light Moderate Moderate Moderate
KAWKAWLIN Slight Moderate Moderate 5light Severe Slight Severe
SELKIRK Severe Severe Moderate Siighe Moderate Moderate Severe
20 STMS Slight Moderate Moderate 51ight Severe 5light Moderate Moderate
KAWKAWLIN Slight Moderate Moderate Slight Severe S5light Moderate
CAPAC Slight Moderate Moderate Slight Severe Slight Moderate
L05C0 Severe Severe Slight Severe Severe Slight Severe
21 WISNER Slight Moderate Moderate Slight Severe S5light Severe Severe
ESSEXVILLE Severe Severe 5light Severe Severe Slight Severe
MARSH NON-AGRICULTURAL
22 ONAWAY Slight Slight Slight Slight Siight Slight Slight Moderate
McBRIDE Moderate Slight Slight Moderate Slight Mcderate Mcderate
GUELPH Slight Moderate Moderate Slight Slight Moderate Moderate
PEATS Slight Slight Slight S1light Severe Slight Moderate
23 ANGELICA Slight Moderate Moderate Slight Severe Slight Moderate Moderate
RICHTER Moderate Moderate Slight Severe Severe Slight Severe
PEATS Slight S5light Slight Slight Severe Slight Moderate
24 BRUCE Siight Moderate Moderate Moderate Severe Slight Moderate Moderate
BRIMLEY Slight Moderate Moderate Moderate Severe Slight Moderate
PEATS Slight 5light 5light Slight Severe Slight Moderate
A
25 BREVORT Severe Severe 5light Severe Severe Slight Severe Severe
10SCO Severe Severe Slight Severe Severe Slight Severe
SIMS 5light Moderate Moderate Slight Severe Slight Moderate
PEATS Slight Slight Slight - Slight Severe . Slight Moderate
26 MONTCALM Severe Severe Slight Severe Slight Moderate Severe Severe
KALKASKA Severe Severe Slight Severe Slight Slight Severe
EMMET Moderate  Moderate Slight Moderate 31light Moderate Moderate
27 MONTCALM Severe Severe Slight Severe Slight Severe Severe Severe
KALKASKA Severe Severe Slight Severe Slight Severe Severe
EMMET Moderate Moderate Slight Moderate $light Severe Severe
28 RUBICON Severe Severe S5light Severe Slight Slight Severe Severe
GRAYLING Severe Severe Slight Severe Slight Slight Severe
29 ROSCOMMON Severe Severe Slight Severe Severe Slight Severe Severe
AU GRES Severe Severe Slight Severe Severe Slight Severe
PEATS Slight Slight 5light Slight Severe Slight Severe
.30 " LONGRIE Slight Moderate Slight' Moderate Slight Moderate Severe Severe
SUMMERVILLE  Slight Severe Moderate - Severe S5light Moderate Severe
ST. IGNACE Slight Severe Moderate Severe Slight Moderate Severe
43  ORGANIC SOILS Siight ' Slight S1lighe Slight Severe Slight Moderate Moderate
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TABLE 15—“21‘ Irrigation Limitations, Planning Subarea 3.2 . 7

RATING
SOIL . TEXTURE WATER AVAILABLE RATING FOR
ASSOCI- . OF ROQT PERME- INTAKE WATER DRAI)[—' FOR ASSOCT -
ATLONS SOIL SERLES ZONE ABTLITY RATE CAPACITY AGE SLOPE SERIES ATION
MICHLIGAN B
19 NESTER Slight Moderate Maderate Slight Slight - - Moderate Moderate -Moderate
KAWKAWLIN Slight Moderate Moderate = Slight Severe " Slight Severe
SELKIRK Severe Severe Moderate Slight  Moderate Moderate Severe
20 SIMS Slight Moderate Moderate Slight Severe Slight Moderate Moderate
KAWKAWLIN Slight Moderate Moderate Slight Bevere Slight ‘Mederate
CAPAC 5light Moderate Moderate Slight Severe Slight Moderate
I0sCo Severe Severe Slight Severe Severe Slight- .Severe
21 WISNER Slight Moderate Moderate Siight - Severe Slight Severe Severe
‘ESSEXVILLE ‘Severe Severe Slight Severe Severe Slight Severe
MARSH ‘ NON-AGRICULTURAL s
22 " ONAWAY Slight Slight- Slight Slight Slight -~ S5light Slight Moderate
McBRIDE Moderate Slight - Slight Moderate Slight- Moderate Moderate
GUELPH Slight Moderate Moderate Slight Slight Moderate HModerate
PEATS Slight’ 31light Slight Slight - Sevete Slight Moderate
23 BREVORT Severe Severe Slight Severe Bevere 5light Severe Severe
105C0 Severe Severe . Slight Severe Severe Slight Severe
SIMS Slight Moderate,’ Moderate Slight Severe: " Slight Moderate
PEATS ' Slight Slight Slight Slight Severe - Slight Moderate
26 MONTCALM - Severe Severe $light Severe "’ Slight: Moderate Severe Severe
KALKASKA Severe Severe  Slight Severe - Slighe Slight Severe
EMMET Moderate Moderaﬁe' Slight Moderate Slight Moderate- Moderate
27 MONTCALM Severe Severe’ Slight Severe: Slight- Severe Severe " ! Severe
KALKASKA Severe -Severe S8light Severe Slight Severe Severe
EMMET Moderate Moderate Sligh; Moderate’ Slight Severe Severe
28 RUBICON Severe Severe 51iglit Severe Slight Slight Severe’ Severe
GRAYLING Severe Severe Stight Sevare Slight 5light Sevaere
28 ROS COMMON Severe Severe Slight ' Severe Severe 51ight- Severé - Severe
AU GRES Severe Severe Slight Sevére Severe Slight- Severe ..
PEATS Slight Slight - Slight Slight Severe $1light” Moderate
31 NAPPANEE Sligh; ,Sevefé Moderate © Slight Severe Slight Severe Severe
ST. CLAIR Slight Severe Mcderate S5light Moderate Moderate Severe -
BLOUNT 5light Severe Moderate 5light Severe Slight Severe’
MORLEY Slight Severe Moderate Slight Moderate Moderate Severe
32 BROOKSTON Slight Moderate | Moderate’ Slight Sevére’ Slight” Severe: Severe
BLOUNT 51light Severe Mederate §light Severe - Slighe - Severé .
HOYTVILLE Severe Severe Severe Slight Severe Slight Severe
34 MIAMI Slight' Modérate Moderate Slight 3light Moderate Moderate . Maderate
CONOVER Slight Moderate Moderate Slight Severe Slight Moderate
36 HILLSDALE Modefate . Slight Slight Moderate Slight- Moderate Moderate.. Moderate
FOX ’ Slight Moderate Moderate Moderate S§light Moderate Moderaté
SPINKS Severe Severe 51light Severe Slight Moderate Severe
39 FOX Slight Modeféte' ‘Moderate Moderate’ Slight” Moderate Moderate. :© Maderate
HILLSDALE Moderate  Slight 51light Moderate’ Slight- Moderate ‘Moderate
BOYER Moderate  Moderate Slight Moderate Slight Moderate Moderate
43 - ORGANIC SOILS Slight- Slight Slight. Slight Severe SLight;‘f Moderate Moderate
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TABLE 15-22 Irrigation Limitations, Planning Subarea 4.1

RATING
SCIL TEXTURE WATER AVATILABLE RATING FCR
ASS0CI- OF ROOT FERME- INTAKE WATER DRAIN=— FOR ASSOCI—
ATIONS SOIL SERIES ZONE - ABILITY RATE CAPACITY AGE SLOPE SERIES ATTON
MICHIGAN .
20 SIMS 5light Moderate Moderate Slight Severe Slight Moderate Moderate
KAWKAWLIN Slight Moderate Moderate Slight Severe Slight Moderate
CAPAC Slight Moderate Mederate Slight Severe Slight Moderate
10sCo Severe Severe Slight Severe Severe Slight Severe
22 ONAWAY Siight Slight Slight Slight Slight Slight Slight Moderate
McBRIDE Moderate  Slight " Slight Moderate Slight Moderate Moderate
GUELPH Slight Moderate Moderate Slight Slight Moderate Moderate
PEATS Slight Slight S5light Slight Severe Slight Moderate
25 BREVORT Severe Severe Slight Severe Severe Slight Severe Severe
108C0 Severe Severe Slight Severe Severe "~ Slight Severe
SIMS Slight Moderate Moderate Slight Severe. Slight Severe
PEATS Slight Slight Slight Slight Severe Slight Moderate
27 MONTCALM Severe Severe Slight Severe Slight Severe Severe Severe
KALKASKA Severe Severe Slight Severe Slight Severe Severe
EMMET Moderate  Moderate Slight Moderate Slight Severe Severe
29 ROS COMMON Severe Severe S5light Severe Severe 5light Severe Severe
AU GRES Severe Severe Slight Severe Savere Slight Severe
PEATS Slight Slight 51light 5light Severe Slight Moderate
31 NAFPANEE Slight. Severe Moderate Slight " Severe Slight Severe Severe
ST. CLAIR Slight Severe Mcderate Slight Moderate Moderate’ Severe
BLOUNT Slight Severe Moderate 5light Severe Slight Severe
MORLEY Slight Severe Moderate Slight Moderate Moderate- Severe
32 EROOKSTON Slight Moderate Moderate S5light Severe Slight Severe Severe
BLOUNT 5light Severe Moderate Slight Severe Slight Severe
HOYTVILLE Severe Severe Severe Slight Severe Slight Severe
33 TOLEDO Moderate Severe Severe Slight Severe Slight Severe Severe
COLWOOD Slight - Moderate Moderate Slight Severe Slight Severe
34 MIAMI Slight Moderate Moderate Slight Slight Moderate Moderate Moderate
CONOVER Slight Moderate Moderate Slight Severe Slight Moderate
36 HILLSDALE Moderate Slight - Slight Mederate Slight Moderate Moderate Moderate
FOX 5light Moderate Moderate ‘Moderate Slight Moderate Moderate
SPINKS Severe Severe Slight Severe Slight Moderate Severe
37 FOX S51light Moderate Moderate Mcderate 5light Slight Moderate Moderate
OSHTEMO Moderate  Moderate Slight Moderate 5light Slight Moderate
39 FOX Slight ~ Moderate Moderate Moderate Slight Mcderate Moderate Moderate
RILLSDALE Moderate Slight Slight Moderate Slight Moderate Moderate
BOYER Meoderate Mederate: Slight Moderate Slight Moderate Moderate
40 BERRIEN Moderate  Severe Moderate Severe: Moderate Slight Severe Severe
WAUSEON Moderate Severe Mcderate Moderate Severe Slight Severe
41 PLAINFIELD Severe Severe Slight Severe . 8light Moderate Severe Severe
NEWTON Severe Severe Slight Severe Severe 5light Severe
OTTAWA ‘Severe Severe Slight Severe S5light 5light Severe
43 QRGANIC SOILS Slight Slight _ Slighﬁ Slight Slight Moderate Moderate

Severe
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TABLE 15-23 Irrigation Limitations, Planning 7Subarea 4.2

. ) RATING
SOIL TEXTURE WATER AVAILABLE RATING " FOR
. ASSOCI~ OF ROOT PERME- IKTAKE WATER DRAIN-— FOR ASSOCI-
ATIONS S0IL SERIES ZONE ABILITY RATE CAPACITY AGE SLOPE SERIES ATION
OHIO .
1 HOYTVILLE Severe Severe Moderate S1light Severe - Slight Severe Severe
NAPPANEE Slight Severe Moderate Slight Severe Slight Severe
3 LATTY Moderate  Severe Severe Slight Severe Slight Severe Severe
NAPPANEE Slight Severe Moderate Slight Severe Slight Severe :
4 PAULDING Severe Severe Severe Slight Severe Slight Severe Severe
ROSELMS Severe . Severe Moderate Slight Severe S5light Severe
5 TOLEDD Moderate  Severe Slight Slight Severe Slight Severe Severe
LENAWEE Slight Severe Moderate Slight Severe Slight Severe
FULTON Slighc Severe Moderate Slight Severe 3 Slight Severe
[ THSCOLA '8light Moderate . Moderate Slight Moderate Slight Moderate Moderate
KIBBIE Slight Moderate Moderate Slight Severe - Slight Moderate
COLWOOD Slight Moderate Moderate Slight Severe Slight Moderate
8 MIXED SANDE  Severe Severe S5light Severe Moderate Slight Severe Severe .
9 MILTON Slight Moderate Moderate Slight Slight Slight Moderate Severe
MILLSDALE Slight Severe Moderate Slight Severe Slight Severe
10 WARNER'S Slight Severe Moderate Slight Severe Slight Severe Severe
LOAM
11 BLOURT - Severe Severe. Moderate Slight: Severe Slight Severe Severe
PEWAMO S§1ight Severe Moderate Slight . Severe Slight Severe
MORLEY Severe - Severe Moderate Slight Moderate Moderate Severe
12 MORLEY Severe Severe Moderate Slight Moderate Moderate Severe Severe
' BLOUNT Severe Severe Moderate Slight Severe 5light Severe
PEWAMO Slight Severe  Moderate Slight Severe . Slight Severe
14 MIAMI Slight _ Moderate Moderate Slight 5light Moderate Moderate Moderate
CELINA Slight Moderate Moderate Slight Moderate Slight Moderate
15 CROSBY Slight Moderate Moderate Slight Severe . Slight Severe Moderate
BROCKSTON Slight Moderate ‘Moderate Slight . Savere Slight Severe '
30 PAINESVILLE Moderate Moderate Slight Slight Slight Slight Moderate Severe
CANEADEA Severe Severe Moderate Slight Severe Slight Severe
CANADICE Severe Severe Moderate Slight Severe Slight Severe
32 - ALLIS Severe Severe Severe Slight Severe Slight Severe Severe
WICKLIFFE Severe Severe Severe Slight Severe Slight Severe
FRIES. Severe Severe Severe Slight Severe Slight Severe
33 LORAIN Slight Severe Moderate- Slight Severe Slight Sévere Se\;'ere
MONROEVILLE Slight Severe Moderate Slight Severe Slight Severe
36 MAHONING Severe Severe Moderate Slight Severe Slight Severe Severe
TRUMBULL Severe Severe Moderate Slight Severe Slight Severe
41 ALEXANDRIA Slight Moderate Moderate Slight Slight Moderate Moderate Moderate
CARDINGTON Slight Moderate Moderate Slight . Moderate Slight Moderate
BENNINGTON Severe Moderate Moderate Slight Severe Slight Severe
42 BENNINGTON Severe Moderate Moderate Slighe - Se.vere Slight Severe Severe
MARENGO 51ight Moderace Moderate 5light Severe S1light Severe .
CONDIT Severe Severe Moderate Slight .. Severe Slight Severe
57 ORGANIC SOILS Slight Moderate Slight Slighe Severe Slight Moderate Moderate
INDIANA - :
1A GENESEE Slight Moderate . Slight 5light Slight Slight Moderate Moderate
MARTINSVILLE Slight Moderate Slight 51light §light Moderate Moderate
BOYER Moderate S5light Siight Moderate Slight Moderate Moderate

OSHTEMO Moderate Slight 5light Moderate Slight Moderate Moderate
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TABLE 15-23(continued) Irrigation Limitatidhs,-Pialini-ng -Sub_'area‘ 4.2 0 catee LD

. . . RATING
50IL . TEXTURE WATER *©  AVAILABLE E RATING FOR
ASS0CI- OF ROOT PERME- INTAKE WATER DRAIN=— FOR ASSOCI-_

" ATIONS  ~SOIL SERIES ZONE ABILITY RATE CAPACITY AGE © SLOPE .. SERIES © .  ATION -
INDIANA
18 EEL Slight Moderate Slight 5light . Moderate - Slight - Moderate Moderate
MARTINSVILLE Slight - Moderate Slighe Slight Slight Moderate Moderate
GENESEE Slight Moderate  Slight 5light - Slight Slight - Moderate
QSHTEMO Moderate "Slight Slight Moderate Slight = -Moderate Moderate
1¢C EEL Slight Moderate - Slight 5light " Moderate Slight ~  Moderate Moderate
GENESEE Slighe Moderate Slight 5light Slight Slight Moderate
MARTINSVILLE Slight Moderate Slight Slight _ Slight Moderate Moderate
3B CARLISLE Slight Slight Slight . S§light Severe Slight Severe - Saevere
5B BELMORE Moderate  Moderate 5light Moderate Slight Slighe Moderate-: Moderate
FOX ] Slight Moderate Moderate Moderate Slight Slight Moderate
11 BLOUNT Slight Severe Moderate Slight Severe Slight Severe Severe
PEWAMO Slight Moderate Moderate Slight Severe Slight Severe
11E HOYTVILLE Severe Severe ‘ Severe ' Slight =~ Severe Slight Severe - Severe
NAPPANEE S51light Severe © Moderate. Slight Severe S1light - Severe =
12C MORLEY Slight Severe Moderate ' " slight Moderate Moderate Severe - Severe
. BLOUNT S1light Severe Moderate Slight Sevaere Slight Severe
16C MLAMI Slight | Moderate Moderate Slight Slight Slight Moderate Moderate
CROSBY | Slight Severe Moderate Slight’ Severe Slight Severe .’
35 RENSSELEAR Slight Severe Moderate Slight Severe - - Slight - Severe - Severe
WHITAKER Slighe Moderate Moderate Slight Severe Slight Severse
36 LENAWEE Slight Maoderate Moderate Slight Severe - Slight- Severe ' Severe
MONTGOMERY Slight Severe Moderate Slight Severe Slight Severe :
RENSSELEAR Slighe Severe Moderate’ Slight Severe Slight Severe
N - . N i
37 CARLISLE Slight Slight Slight Slight Severe Slight Severe Severe
WILLET Slight S5light Slight Slight Severe - Slight Severe-
MICHIGAN _ ) _ ‘
31 ST. CLAIR Stight Severe Moderate Slight - Moderate Moderate Severe: - [Severe
BLOUNT . Slight Severe Moderate Slight =~ Severe Slighe Severe .
MORLEY Slight . Severe Moderate $light Moderate Moderate Severe
32 BROOKSTON Slight Moderate Moderaté  Slight Severe Slight Severe Severe
BLOUNT Slight . Severé ' . Moderate  Slight Severe" Slight Severe
HOYTVILLE .Severe Severe Severée  Slight Severe Slighe Severe
36 MIAMI Stight  Moderate  Modérate  Slight '  Slight Moderate  Moderate  Moderate
CONOVER Slighe Moderate Moderate Slight Severe Slight Moderate
35 COLDWATER, Slight Meoderate Moderate Moderate Severe Slight Severe Moderate
HILLSDALE Moderate Slight Slight Moderate Slight Moderate Moderate
3% HLLLSDALE Moderate  Slight’ '~ Sli'ght ~ Moderate Slight ° Moderate Moderate. . Moderate
FOX e Slight Mcderate - Moderate Moderate Slight Moderate Moderate
SPINKS - Severe Severe Slight Severe 5light Moderate Severe
39 Fox slight Moderate  Moderate Moderate Slight = Modérate Moderate Moderate
¥ HILLSDALE Moderate Slight Slight Moderate Slight Moderate Moderate

BOYER Mecderate Moderate  .Slight Moderate 5light Moderate Moderate
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TABLE 15-24 Irrigation Limitations, Planning Subarea 4.3 . . ..

RATING .

SOLLE T TEXTURE WATER - AVATLABLE RATING FOR
ASS0CI- R OF ROOT PERME- . INTAKE WATER . DRAIN— T FOR ASSOCTI-
ATIONS SOIL "SER_'[IES ZONE - ABILITY RATE CAPACIT‘: AGE SLOPE - SERIES ATION -
OHIO ~ ) )

- 8 - MIXED SANDS Severe Severe Slight Severe Moderate Slight Severe Severe

15 CROSBY Slight Moderate Moderate Slight Sevéie' Slight ‘Severe Moderate ,
BROOKSTON | Slight Moderate - Moderate  Slight Severe - Slight Severe ’

30 PAINESVILLE Moderate Moderate . Slight Slight S5light Slight Moderate Severe
CANEADEA Slight Severe Moderate - Slight Moderate Slight Severe
CANADICE Slight Severe Moderate Slight Severe Slight Severe

31 RUGGLES © Slight Severe ¥oderate . Slight Slight Moderate Severe Severe
WILMER Slight Severe Moderate Slight Severe Slight Severe
OLMSTEAD Slight Severe Moderate Slight Severe Slight Severe

32 " ALLIS Severe Severe Severe . Slight Severe Slight Severe Severe
WICKLIFFE - Severe Severe Severe Slight Severe Slight Severe
FRIES Severe Severe - Severe Slight Severe Slight Severe

33 LORAIN Slight Severe . Moderate Slight Severe Slight Severe Severe
MONROEVILLE  Slight Severe . Moderate Slight . Severe Slight Severe

34 PLATEA -slight Severe - Sliéht Moderate Severe . Slight Severe Severe
FRENCHTOWN Slight Severe Slight Moderate Severe Slight Severe

: SHEFFIELD Slight Severe Slight Moderate Severe Slight Severe .

35. CAMBRIDGE Moderate Sevéte Hoderatér “Moderate Moderate 'Moderéfe Sevére Severé
VENANGO Moderate Severe Moderate - Moderate - Severe S5lighe. ~ Severe -
FRENCHTOWN Slight Severe . Siight Moderate Severe Slight Severe

36 MAHONI NG Severe . Severe Moderate Slrigh-t Severe Slighf. : Severe Severe

: TRUMBULL Severe Severe, Moderate Slight Severe Slight Severe
37 ELLSHORT& Severe Severe. quérate S5light Moderate Slight‘ Severe Severe
" MAHONING Severe Severe Moderate Slight Severe Slight Severe

38 ‘WAYRE Slight Severe Moderate Slight . Slight Seﬁérg Severe Severe

© RITTMAN Stight Severe Moderate Slight Moderate -~ Moderate Severe
. WADSWORTH Slight " Severe, Moderate Slight Severe Slight Severe

39 WOOSTER Slight Slight.  Slight Moderate Slight Moderate Moderate Moderate
CHILL S$light Moderate S5light Moderate Slight Moderate Moderate
CANFIELD Slight Slight Slight Moderate Moderate Slight Slight

) ﬁO_' WOOSTER Slight Slight Slight Moderate. Slight  Moderate Moderate Moderate
CANFIELD Slight S51ight Slight Moderate Moderate "Modetate Moderate
RAVENNA Slight. Slight Slight Moderate . Severe ’ S]’.ight' . Severe
bk CHAGRIN Slight ‘Slight Slight Slight Slight Slight Moderate Moderate
' LOBDELL Slight - Slight Slight ‘§light - Moderate  Slight Moderate :
FAPAKATING Siight Slight Slight Slight Severe Slight Sevére
45 WHEELING - Slight Moderate  Slight Moderate  Slight Slight Moderate  Moderate
: - CHILL ) Slight Moderate . Slight. Moderate  Slight Moderate Moderate
WEINBACH. - Slight . Moderate Slight . Moderate Sevetg.,, Slight’ _Severe

46 MENTOR Slight Moderate S1light Moderate  Slight Moderate  Moderate - Moderate
FITCHVILLE Slight Moderate Slight . Moderate = Severe Moderate Moderate
LURAY - - Slight - Moderate - Moderate Slight Severe Slight Moderate

PERNSYLVANIA ’ , , e ,

CB CANADICE Slight ‘Severe ‘Moderate Slighe Severe Slight Severe Severe

.- CANEADEA S1ight - Severe Hoderate Slight © Moderate Slight- Severe
- BIRDSALL -Slight™ - Severe Severe Slight Severe Slight

Severe
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"TABLE 15-24(continued) - Irrigation Limitations, Planning Subarea 4.3

S0IL - TEXTURE WATER "AVAILABLE = o ’ RATING

ASSOCT~ . OF ROOT PERME- INTAKE WATER DRAIN- - FOR
ATIONS SOIL SERIES ZONE ABTLITY RATE CAPACITY AGE, ) SLOPE- L SERIES
- PENNSYLVANIA , ) : - - - S
CF CONOTTON Moderate - Slight Slight Severe Slight S51ight Moderate Moderate.
OTTAWA . Severe | Severe, Slight ) Severe Slight Moderate Severe '
FREDON Slight =~ Slight . Slight Moderate = Severe Slight Severe
EL ERIE Slight . Severe Moderate Moderate Severe Slight Severe . Severe.
LANGFORD Slight Severe .  Slight Moderate . Moderate.  Moderate. Moderate
ELLERY Slight . Severe Slight Moderate Severe Slight Moderate
PB PLATEA. Slight . SBevere Slight Moderate Severe Moderate Severe Severe
BIRDSALL Slight Severe Moderate Moderate Severe "~ Slight Severe
RB RIMER Moderate Severé 7- Moderate Moderate Severe_' Slight Severe . Severe
WAUSEON Moderate Severe . Moderace Moderate Severe Slight Severe
BERRIEN Moderate Severe Moderate Moderate Moderate =  Moderate Severe
™ TRUMBULL, Slight . Sevefe_' Severe Slight Severe ' Slight Seveie B Severe
MAHONING Slight Severe . Severe ' Slighe Severe Slight Severe

MINER Slight Severe . Severe Slight Severér . Slight Severe
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TABLE 15-25 Irrigation Limitatidns; Planning Subarea 4.4

RATING
SOIL TEXTURE WATER AVAILABLE RATING FOR
ASS0CI- OF ROOT PERME- INTAKE WATER DRAIN- . FOR ASSOCI~
ATIONS S0IL SERIES ZONE ABILITY RATE CAPACITY AGE SLOPE SERILES ATION
NEW YORK
A ALTON Moderate Severe Slight Severe Slight 5light Severe Severe
COLONIE Sevete Severe Slight Severe 51light §light Severe
EC BATH 5light Severe Moderate MHoderate Slight Moderate Maderate Moderate
CHENANGO Slight Slight 51light Moderate Slight 5light Slight
cc CANEADEA Slight Severe Moderate Slight Moderate Severe Moderate Moderate
CANADICE S5light Severe Moderate 5light Severe Slight Severe
CD COLLAMER Slight Moderate Modarate 5light Moderate Moderate Moderate Moderate
RHINEBECK Severe Severe Muderate Severe Severe Slight Severe
WILLLAMSON Slight Moderate Moderate Slight Mdderate Slight Moderate
CcT CHENANGO Slight Slight Slight ¢ Moderate Slight Slight slight Slight
) TIOGA 5light Slight Slight Slight Slight 5light Slight
HOWARD Slight 5light S5light Moderate Slight 5light Moderate
HAMLIN Slight 51ight S5light = Slight Slight Slight Slight
DR DARIEN Slight Severe Moderate Siight Severe Slight Severe Severe
ROMULUS Slight Severe Moderate Slight Severe Slight Severe
REMSEN Slight Severe Moderate Slight Severe Slight Severe
ILION Slight Severe Moderate 5light Severe Slight Severe
Ds DARIEN Slight Severe Moderate Slight “Sevare Slight Severe Severe
DANLEY Siight Severe Moderate S8light Moderate Severe Severe-
EL ERIE Slight Severe Moderate Moderate Severe Slight Severe Severe
LANGFORD Slight Severe Moderate Moderate Moderate 8light Moderate
ES ELMWOOD Moderate Moderate Slight Moderate Moderate Slight Moderate Moderate
SWANTON Moderate  Moderate Slight Moderaté Severe Slight Severe
F FARMINGTON Slight Severe Slight Severe Siight - Moderate Severe Severe
FT RHINEBECK Severe Severe Moderate Moderate Severe ’ Slight Severe Severe
FONDA Severe Severe Moderate S8light Severe Slight . Severe
Hh HOWARD Slight: Siight S1light Moderate Slight Moderate Mcderate. Severe
HCOSIC Moderate Slight Slight Moderate Slight Slight Moderate
CHENANGO Slight Slight 3light Moderate Slight- Moderate Severe
ARKPORT Moderate Slight Slight Moderate Slight Moderate Severe
CHK HILTON Slight Slight Slight Slight Moderate Moderate Slight Slight
HL HONEOQYE Slight Slight Slight Slight Slight Moderate Slight Slight
LIMA Slight Slight S5light Slight Moderate Moderate Moderate
Ls LORDSTOWN Slight Slight 8light Severe Slight Severe Moderate Severe
Mu MUCK S1ight S5light Slighe Slight Severe Slight Severe Severe
Gt ONTARIO Slight Moderate Slight Slight Slight Moderate Slight ‘Slight
HILTON Slight Slight Slight Moderate Moderate Slight Slight
0s ODESSA Moderate Severe Moderate Slight Severe Slight Severe Severe
SCHOHARIE Moderate  Severe Moderate Slight Slight Moderate . Severe
-RHINEBECK Severe Severe Moderate Moderate Severe Slighe Severe
HUDSON Severe Severe Moderate Slight Slight Moderate Severe
P PALMYRA Slight Slight Siight Moderate Slight Slight "Slight Slight
KARS Mcderate Slight Slight Moderate Slight Slight Moderate: .
UAMPSVILLE Slight Slight Slight Moderate 51ight Slight Slight
T FONDA Severe Severe Moderate Slight Severe Slight Severe Severe
CANANDAIGUA  Slight Moderate Moderate Slight Severe Slight Severe
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TABLE 15-25(continued) Irrigation Limitations, Planning Subarea 4.4

RATING

50IL TEXTURE WATER AVATLABLE RATING FOR
ASS0CT~ OF ROOT PERME=- INTAKE WATER DRAIN-— . FOR ASSQCI-
ATIONS SOIL SERIES ZONE ABILITY RATE CAPACITY AGE SLOPE SERIES ATTON
NEW YORK ‘ .
u UNDIFFERENTIATED NON-AGRICULTURAL
URBAN LAND
VM VOLUSTA Slight Severe . Moderate Moderate Severe Moderate Severe Severe
MARDIN Slight Severe Moderate Moderate Moderate Moderate Moderate
PENNSYLVANIA . .
CB CANADICE Slight Severe . Severe Slight Severe Slight Severe Severe
CANEADEA Slight Severe Severe Slight Severe Slight Severe
BIRDSALL S8light Severe . Severe Slight Severe Slight Severe
[ CONOTTON Moderate Slight 5light Severe Slight S5light Moderate Moderate
OTTAWA Severe Severe Slight Severe Slight Moderate Severe
FREDON Slight Slight Siight. Moderate ' Severe Slight Severe
. - .
EL ERIE Slight Severe Moderate Moderate Severe Slight Severe Severe
LANGFORD Slight Severe Slight Moderate Moderate Moderate Moderate
ELLERY Slight Severe Slight Moderate Severe Slight Moderate
PB PLATEA Slight Severe Moderate Moderate Severe Moderate Severe Severe
RIRDSALL Slight Severe Moderate Moderate Severe Slight Severe
N FH "~ HOWARD Slight Slight 5light Moderate Slight Moderate Moderate Severe
: PRELPS Slight S5light Slight Moderate Moderate Slight Moderate
FREDON Slight Slight’ Slighe Moderate Severe Slight Severe
HALSEY Slight Slight Slight Moderate Severe Slight Severe
RB RIMER Moderate Severe Moderate Moderate Severe 5light Severe Severe
WAUSEON Mcderate Severe Moderate Moderate Severe Slight Severe
BERRIEN Moderate  Slight Moderate Moderate Mcderate Moderate Severe
™ TRUMBULL Slight Severe Severe Slight Severe Slight Severe Severe
MAHRONING Slight Severe Severe Slight Severe Slight Severe
MINER Slight Severe Severe Slight Severe Slight Severe
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TABLE 15-26 Irrigation Limitations, Planning Subarea 5.1 |

RATING

$0IL TEXTURE  WATER AVATLABLE RATING FOR
ASS0CI- OF ROOT PERME- INTAKE "WATER DRAZN- o FOR ASSOCT -
ATIQNS SOIL SERIES . ZONE ABILITY RATE CAPACITY AGE SLOPE - SERIES ATION
NEW YORK
A ALTON Moderate Severe Slight Severe 5light Slight Severe Severe
COLONIE Severe Severe Slight Severe 5light Slight ‘ Severe.
Ah ALTON Moderate  Severe Slight Severe Slight Severe Severe Severe
o COLOSSE Moderate  Moderate Slight Severe - Slight Severe Severe -
HINCKLEY Moderate  Severe ‘Slight Severe 8light Severe Severe
COLTON Moderate Severe Slight Severe Slight Severe Severe
BC BATH ) Slight Severe Moderate Moderate Slight . Moderate Moderate 'Moderate
' CHERANGO Slight Slight Slight’ Moderate Slight. Slight Slight ~ :
BL BATH Slight Severe Moderate Moderate Slight Moderate Moderate Severe
MARDIN Slight Severe " Moderate. Moderate ‘Moderate ‘Moderate v Severe
LORDSTOWN Slight 8iight * 51ight Severe Slight Severe Severe
cc CANEADEA Slight Severe.‘ Moderate Slighf Moderate Severe Moderate Moderate
CANADICE Slight Severe Moderate  Slight. Severe Slight Severe
CCM LACKAWARNA "Slight. Severe” Moderate Moderate Siighe Severe Severeé Severe
WELLSBORG Slight Severe’ Moderate Moderate Moderate Moderate Moderate
MORRLS Slight Severe | Moderate Moderate Severe Slight Severe
cD COLLAMER Slighe Moderate Moderate §light— Maderate Moderate Modérate Moderate
RHINEBECK Severe Severe Moderate Moderate Severe Slight Severe
WILLIAMSON Slight Moderate Moderate Slight Mederate Slight Moderate
CH _CAZENOVIA Slight -Severe Sligﬁt Moderate Slight Moderate Severe’ Stight
oviD Slight Severe ‘slight Moderate Severe Moderate Severe’
co CAZENOVIA Slight Severe Moderate Slight slight” Moderate Moderate Moderate
oVID Slight Severe Moderate Slight Severe  Moderate Severe co
cT CHENANGO Slight Slight  Slighe Moderate slight Slight slight Slight
TIOGA Slight Slight Slight Slight slight -8light Slight
HOWARD Slight slight Slight Moderate Slight Slight Moderate
HAMLIN Slight Slight Slight Slight Slight’ S$1ight- §light
DR DARIEN Slight Severe Moderate S5light Severe Slight Severe Severe
ROMULUS S5light Severe Moderate Slight Severe 8light Severe
REMSEN Slight Severe Moderate -§light Severe Slight Severe
~ ILION . Slight Severe Moderate’ Slight Severe Slight Severe
Ds DARIEN Slight Severe Moderate Slight ‘Severe Slight Severe . Severe
DANLEY Slight Severe Moderate Slight Moderate Severe - Severe
EL ERIE Slight Severe Moderate Moderate Severe Slight Severe Severe
LANGFORD Slight Severe Moderate Moderate Moderate Slight Moderate
ES ELMWOGD Moderate Moderate Slight Moderate Moderate Slight Moderate Moderate
SWANTON Moderate Moderate . Slight Moderate Severe Slight ‘Severe
F FARMINGTON 5light Severe Slight ° éevere Slight Slight Severe Severe
- FT KHINEBECK Severe Severe Moderate Moderate Severe Slight Severe Severe
FONDA Severe Severe. Moderate Slight Severe Slight Severe
GE HAMLIN §light Slight Slight Slight Slight §light Slight Slight
TEEL Slight Slight Slight Slight Moderate Slight 5light
Eh HOWARD Slight Slight Slight Moderate Slight Moderate Moderate Severe
! HOOSIC Moderate  Slight . 8light Mcderate Slight - 51light Moderate
CHENANGQ Slight Slight Slight Moderare Slight Moderate Severe
ARKPORT Moderate Siight Slight Moderate Slight Moderate Severe
HK HILTON: Slight Slight Slight Slight Moderate Moderate Slight Slight
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TABLE 15-26(continued) Irrigation Limitations, Planning Subarea 5.1

RATING
S0IL TEXTHURE WATER AVATLABLE RATING FOR
ASSOCI- - - OF ROOT PERME- INTAKE WATER DRAIN- FOR ASSOCI-
-ATIONS ~ SOIL SERIES’ ZONE -, ABILITY RATE CAPACITY AGE SLOPE SERIES ATION
NEW YORK
HL HOMEOYE Slight S5light Slight Slighe Slight Moderate Slighe Slight
LIMA Slight Slighte Slight 5light Moderate Moderate Moderate
L LOCKPORT Moderate Severe Moderate Slight Severe Slight Severe Severe
Lc ' LANSING Slight Slight Slight Slight Slight Moderate Slight Slight
CONESUS S5light Slight Slight Slight Moderate Slight Moderate
LE LANGFORD Slight Severe Moderate Moderate Moderake Moderate Moderate Moderate
.ERIE 51ight Severe Moderate Moderate Severe Slight Severe
LS LORDSTOWN Slight Slight Slight Moderate Slight Severe Moderate Severe
LV LORDSTOWN Slight Stight - Slighc Moderate Slight Severe Moderate Severe
MARDIN Slight Severe Moderate Severe Moderate Moderate Severe
VOLUSIA Slight Severe Moderate Severe Severe Moderate Severe
Mu MUCK S5light Slight Slight Slight Severe Slight Severe Severe
0d ONTARIO Slight Moderate Slight Slight Slight Moderate Moderate Moderate
CH. ONTARIO Slight Moderate Slight Sligﬁt Slight Moderate Slight Slight
HILTON 5light Slight Slight Moderate Moderate Slight Slight
oL - OQUAGA Slighe Severe Moderate Severe Slight Severe Severe Severe
0s ODESSA Moderate Severe Moderate Slight Severe - 8light Severe Severe
SCHOHARIE Moderate Severe Moderate Slight 31light © Moderate Severe
RHINEBECK Severe Severe Moderate Moderate Severe Slight Severe -
_ HUDSON Severe Severe Moderate Slight Slight Moderate Severe ;
P PALMYRA 5light Slight Slight Moderate 8light S5light Slight = S5light
KARS Moderate 5light Siight Moderate Slight . S8light Moderate
WAMPSVILLE Moderate  Siight Slight Moderate Slight Slight Modetrate
51 " 50DUS Moderate Severe Moderate Moderate Slight Slight Moderate Moderate
IRA Moderate Severe Moderate Moderate *Moderate Slight Moderate
U "UNDIFFERENTIATED NON-AGRICULTURAL
URBAN LAND N .
S
™ VOLUSIA Slight Severe Moderate Moderate Severe Moderate Severe Severe
MARDIN Slight Severe Moderate Moderate Moderate Moderate Moderate
WH WAYLAND Slight Slight Skight Slight Severe Slight Severe Moderate
o TEEL Slight Slight S1ight Slight Moderate S5light Moderate
PAPAKATING Slight Slight Slight Slight Severe Slight Severe
MIDDLEBURY Slight Slight Slight Slight Mcderate Slight Moderate
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TABLE 15-27 Irrigation Limitations, Planning Subarea 5.2

RATING
SOIL TEXTURE WATER AVATLABLE RATING FOR
ASS0CIL- QF ROOT FERME - INTAKE WATER DRALN- FOR ASSOCI-
ATIONS SOIL SERIES ZONE ABILITY RATE CAPACITY AGE SLOPE SERIES ATION
NEW YORK
A ALTON Moderate Severe Slight Severe Slight Slight Severe Severe
COLONLE Severe Severe Slight Severe Slight Slight Severe
Ah ALTON Moderate Severe Slight Severe Slight Severe Severe Severe
COLOSSE Moderate Moderate Slight Severe Slight Severe Severe
HINCKLEY Moderate Severe Slight Severe Slight Severe Severe
COLTON Moderate Severe Slight Severe Slight Severe Severe
C COLTON Severe Severe Slighe Severe Slight Moderate Severe Severe
- ADAMS Severe Severe Slighc Severe Slight Moderate Severe
HINCKLEY Severe Severe Slight Severe Slight Moderate Severe
WINDSOR Severe Severe 5light Severe Slight Moderate Severe
cD COLLAMER Slight Moderate Moderate Slight Moderate Moderate = Moderate Moderate
RHINEBECK Severe Severe Moderate Moderate Severe Slight Severe
WILLIAMSON Slight Moderate Mcderate Slight Moderate = Slight Mcderate
CHM BURDETT Slight Severe Moderate Moderate Severe Moderate Severe Severe
TLION Slight Severe Moderate Moderate Severe Moderate Severe
co CAZENOVIA Slight Severe Moderate 5light Slight Moderate Moderate Moderate
ovID Slight Severe Moderate Slight Severe Moderate Severe
CT CHENANGO Slight Slight S5light Moderate - Slight Slight Slight Slight
TLOGA Slight Slight S1ight Slight Slight Slight Slight
HOWARD Slighco Slight Slight Moderate Slight Slight Mederate
HAMLIN Slight Slight ‘5lighe Sligﬂt Slight Slight Slight
DR DARIEN Slight Severe Moderate Slight Severe Slight Severe Severe
ROMULUS Slight Severe Moderate Slight . Severe Slight. Severe
REMSEN Slight Severe Moderate Slight Severe Slight Severe
ILION Slight Severe Moderate S5light Severe Slighr Severe
‘EL ERIE Slight Severe Moderate Moderate Severe._- “Slight Severe Severe
LANGFORD Slight Severe Moderate Moderate Moderate Slight Moderate
ES ELMW0OOD ‘Moderate  Moderate Siight Moderate Maderate S5light Moderate  Moderate
SWANTON Moderate Moderate Slight Moderate Severe Slight Severe
EW EMPEYVILLE Moderate Severe . Moderate Moderate Moderate Moderate Moderate Moderate
WESTBURY Moderate Severe Moderate Moderate Severe Moderate Severe
F FARMINGTON Slight Severe Slighc Severe " Slight 5light Severe Severe
FT RHINEBECK Severe Severe Moderate Moderate Severe Slight Severe Severe
FONDA Severe Severe Moderate Slight Severe Slighc Severe
G GLOUCESTER Moderate Severe Slight Severe Slight Moderate Severe Severe
ESSEX Slight Severe Slight Severe Slight Mcderate Severe
ROCKLAND NON-AGRICULTURAL
HERMON Moderate Slight Slight Moderate Slight Moderate Moderate
BECKET Moderate Severe Slight Moderate Slight Moderate Moderate
GE HAMLIN Slight Slight “slight slight slight Slight slight Slight
TEEL Slight Slight Slight Slight Moderate Slight Moderate
th HOWARD Slight Slight Slight ‘Moderate Slight Moderate Moderate Severe
HOOSIC Moderate Slight Slight Moderate Slight Slight Moderate
CHEMANGO Slight Slight Slight Moderate Slight Moderate Severe
ARKPORT Moderate Slight Slight Moderate Slight Moderate Severe
HK HILTON Slight Slight Slight Slighe . Moderate Moderate Slight Slight
HIL, HONEOYE Slight Slight Slight Slight 5light Hoderate Slight Slight
LIMA S5light Slight Slighe Skight Moderate Moderate Moderate
JG MINCA Severe Severe Slight Moderate Severe S5light Severe Severe
LAMSON Severe Severe Slight Moderate Severe Slight Severe
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TABL‘E.15—27(c0ntinued) Irrigation Limitations, Planning Subarea. 5.2

RATING

SOIL TEXTURE WATER AVAILABLE RATING FOR
ASSQCL-- OF ROOT PERME - INTAKE WATER DRAIN— : FOR ASSOCI--
ATIONS SQ1I. SERIES ZONE ABILITY RATE CAPACITY AGE SLOPE SERIES ATION .-
NEW YORK
L LOCKPORT Moderate Severe Moderate Slight Severe Slight Severe Severe .
LC LANSING Slighe Siight Slight. Slighe Slight Moderate Stight S¥ight
CONESUS Slighe Slight Slight- Slight ‘Moderate Slight Slight
LE _LANGFORD Slight Severe: Moderate Moderate Moderate Moderate Moderate . * Moderate
ERIE Slight Scvere Moderate Moderate Severe Slight Severe
LV LORDSTOWN Slighe Slight Slight Moderate Slight Severe Moderate Severe
MARDIN Slight Severe Moderate Moderate Moderate Moderate Severe
VOLUSIA Slight. Severe Moderate Moderate Severe Moderate Severe
M MADRID Slight Slight Slight- Moderate Slight Slight Slight - Moderate
BOMBAY Slight Slight Slight Moderate Moderate Slight Moderate
COLLAMER Slight Moderate Moderate Slighet Moderate Slight Moderate
Mu MUCK Slight Slight Slight Slight Severe Slight Severe Severe
NA HELLIS Slight Slight Slight Moderate Slight Slight Slight Moderate
AMENLA S1lighe Slight Slight Moderate Moderate Slight Moderate
LOWVILLE Slight Slight Slight’ Slight Slight Moderate Moderate
od ONTARIO Slight Moderace Slight Slight Slight Moderate Moderate Moderate
CR GVID Slight Severe Moderate Slight Severe Slight Severe Severe
ROMULUS Slight Severe Moderate Slight Severe Slight Severe
0s CDESSA - Mcderate  Severe - Moderate Slight Severe S5light Severe Severe
(SCHOHARIE Moderate Severe Moderate Slight Slight Moderate Severe
RHINEBECK Severe Severe Moderate Moderate  Severe Slight Severe
HUDSON Severe Severe Moderate Slight Slight Moderate Severe
P PALMYRA Slight Slight Slight Moderate Slighe Slight Slight Slight
KARS Moderate Slight Slight Moderate Slight . Slight Moderate
WAMPSVILLE Slight Slight Slighec Moderate Slight Slight Moderate
PT LANSING Slight Slight Slight Slight Slight Moderate Slight Moderate
APPLETON Slight Slight Slight Slight Severe Slight Severe
MOHAWK Slight Slight Slight Slight Slight Moderate Moderate
MANHEIM Slight Slighz S5light Slight Severe Slight Severe
Rg ROCKLAND NON-AGRLCULTURAL
(Level to Sloping)
sI S0BUS Silight Severe Moderate Moderate Slight Slight Moderate Moderate
IRA . Siight Severe Moderate Moderate Moderate Slight Moderate
U UNDIFFERENTIATED NON-AGRICULTURAL
URBAN LAND
VM VOLUSTA Slight Severe Moderate Moderate Severe Moderate Severe Severe..
MARDIN Slight Severe Moderate Moderate Moderate Moderate Moderate ’
WH WAYLAND Slight Slight Slkight Slight Severe Slight Severe Moderate
TEEL Slight Slight Stight Slight Moderate Slighe Moderate.
PAPARATING -~ Slight Slight Slighe Slight Severe Slight Severe
MIDDLEBURY Slight Slight Slight Slight Moderate Slight Moderate
4
WV WORTH NON-AGRICULTURAL
EMPEYVILLE -

WESTBURY
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T{&_BLE 15-28 Irrigation Limitations, Planning Subarea 5.3

RATING

S0IL TEXTURE WATER AVAILABLE RATING FOR
AS50CI- OF ROOT PERME=~ INTAKE WATER DRAIN= FOR ASSQCI-
ATIONS SOIL SERIES ZONE ABILITY RATE CAPACTTY AGE SLOPE SERIES ATION
NEW YORK
Ah ALTON ‘Moderate Severe Slight Severe Slight Severe Severe Savere
COLOSSE Moderate Moderate Slight Severs Slight Severe Severe
HINKLEY Moderate  Severe Slight Severe Slight Severe Severe
COLTON Moderate  Severe §light Severe Slight Severe Severe
BM BRAYTON Moderate ‘Severe Moderate Moderate Savere Slight Severe Severe
MOIRA Moderate Severe Mederate Moderate Moderate Moderate Moderate
c COLTON Severe Severe Slight " Bevere Slight Moderate Severe Severe
ADAMS Severe Severe Slight Severe Slight Moderate Severe
HINCKLEY Severe Severe 5light Bevere Slighe Moderate Severe
WINDSOR Severe Severe 5light Severe 5light Moderate Severe
CcD COLLAMER Slight Moderate Moderate Slight Moderate Moderate Moderate Moderate
RHINEBECK Severe Severe Moderate Moderate Severe Slight Severe
WILLIAMSON Slight Moderate Moderate Slight Moderate Slight Moderate
cM BURDETT Slight Severe Mederate Moderate Severe Moderate Sevare Severe
ILION Slight Severe Moderate Moderate Severe Moderate Severe
cv COVEYTOWN Severe Severe 5light Severe Severe 5light Severe Sevare
COOK Severe Severe Slight Severe Severe Slight Severe
ES ELMWGOD Moderate Moderate Slight Moderate Moderate Slight Moderate Moderate
SWANTON Moderate  Mederate Slight Moderate Severe Slight Severe
W EMPEYVILLE Moderate Severe Moderate Moderate Moderate Moderate Moderate Moderate
WESTBURY Moderate Severe Moderate Moderate Severe Moderate Sevare
F FARMINGTON 3light Severe Slight Severe Slight Slight Severe Severe
G GLOUCESTER Moderate  Severe Slight Severe Slight Moderate Severe Severe
ESSEX Slight Severe Slight Severe Slight Moderate Severe
ROCKLAND NON=-AGRICULTURAL
HERMON Moderate  Moderate S5light Moderate Slight Moderate Moderate
BECKET Moderate  Severe 3light Moderadte Slight Moderate Moderate
GP GRENVILLE Slight Slighe Slight Moderate Slight Moderate  Moderate Severe
KINGSBURY Moderate  Severe Moderate Moderate Severe Slight Sevare
Gs GRENVILLE Slight Slight Slight Moderate  Slight Moderate  Moderate  Moderate
SWANTON Moderate  Moderate Slight Moderate Severe Slight Severe
LG LIVINGSTON Severe " Severe Severe Slight Severe Slight Severe Severe
GREWVILLE 5light 5light Slight Moderate §light Moderate Moderate
M MADRID Slight Slight Slight Moderate Slight S5light Slight Moderate
BOMBAY Slight Slight 5light Moderate Moderate Slight Moderate
COLLAMER S$light Moderate Moderate S5light Moderate Slight Moderate
NA NELLIS Slight 5light Slight Moderate 5light Slight 5light Moderate
ARMENIA Slight Slight Slight Moderate Moderate Slight Moderate
LOWVILLE Slight Slight §light Slight Slight Moderate Moderate
05 ODESSA Moderate  Severe Moderate Slight Severe Slight Severe Severe
SCHOHARIE Moderate Severe Moderate Slight Slight Moderate Severe
RHINEBECK Severe Severe Moderate Moderate Severe Slight Severe
HUDSON Severe Severe Moderate Slight =~ Slight Moderate Severe
PR KINGSBURY Moderate  Severe Moderate Hoderate Severe Slight Severe Severe
ROCKLAND NON=-AGRICULTURAL
PT LANSING S$light 3light Slight Slight Slight Moderate Slighe Moderate
APPLETON Slight Slight Slight Slight Severe 51light Severe
MOHAWK 51light Slight Slight S51ight Slight Moderate Moderate
MANHEIM Slight §light Slight Slight Severe Slight Severe
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TABLE 15-28(continued) Irrigation Limitations,‘ Planning Subarea 5.3

RATING
S0IL TEXTURE WATER AVAILABLE RATING FOR
ASS0OCI=- OF ROOT PERME- INTAKE WATER DRAIN— FOR AS50CI-
ATIONS SOIL SERIES ZONE ABTLITY RATE CAPACITY AGE SLOPE SERIES ATION
NEW YORK )
PV KINGSBURY Moderate Severe Moderate Slight Severe Slight Severe Severe
VERGENNES Severe. . :Severe Moderate  Slight Moderate - Moderate Severe
Rg ROCKLAND ~ NON-AGRICULTURAL
(Level to Sloping)
51 S0DUsS Slight Severe Moderate Moderate Slight . Slight Moderate Moderate
IRA Slight Severe Moderate Moderate -Moderate Slight Moderate
SN SALMON S5light Slight Slight Slight Slight Moderate Moderate Moderate
NICHOLVILLE Slight Slight Slight Slight Moderate Moderate Moderate
HARTLAND Slight Slight Slight Slight Slight . Moderate Moderate
" BELGRADE Slight Slight Slight Slight Moderate Moderate Moderate
WV WORTH NON-AGRICULTURAL
EMPEYVILLE

WESTBURY




Section 5

" WATER SUPPLY AND QUALITY

Irrigation depends upon adequate quan-
tities and quality of water. Half of the water
supply usually comes from ground water, and
the remainder from above-ground sources.
The location of these sources is important
when determining the practicality of irriga-
tion.

5.1 Ground Water Supplies

Maps that indicate well yields from surficial
deposits have been developed for each plan-
ning subarea (Appendix 3, Geology and
Ground Water). There are four well yield
categories: less than 10 gallons per minute
(gpm), 10 to 100 gpm, 100 to 500 gpm, and more
than 500 gpm. Criteria forthese categories are
discussed in Appendix 3.

Locations most favorable for irrigation de-
velopment are determined by a combination of
soil limitations and well yields. Four
categories describing soil and ground-water

_ conditions are: moderate soil limitations with

well yields of 100 to 500 gpm, moderate soil
limits with well yields of more than 500 gpm,
severe soil imitations with 100 to 500 gpm well
yields, and severe soil limits with more than
500 gpm. Well yields of less than 100 gpm were
not considered an adequate or dependable ir-
rigation supply. Four categories were map-
ped, including moderate and severe soil lim-
itations and where well yields of 100-500 gpm
and 500+ gpm are available.

Maps were developed for each planning

subarea and show the four categories (Figures '
15-18 through 15-32), and locate the better.

combinations of soil and ground-water condi-
tions for irrigation development. These so0il
limitation and well-yield maps should be used
only as nonspecific indicators because they
were developed from generalized data and
there may be large variations within an area.
‘Field analysis is necessary before any de-
velopment can be shown to be feasible. Where
yield from surficial deposits is poor, bedrock
potential should be checked. Bedrock
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ground-water potential is shown in Appendix
3 maps by planning subareas,

There are only a few soil associations with
glight -limitations, and the area of these is
small. Soil associations with slight limitations
appearin Planning Subareas 4.4,5.1,and 5.2. In
this section soil associations with slight lim-
itations have been included with those having
moderate limitations. '

N

5.2 Surface Water Supplies

A review of “Irrigation in Michigan, 1970”3
indicates that approximately two-thirds of all-
applied irrigation water was derived from sur-
face water sources. Stream flows are a major
source. Smaller amounts come from reser-
voirs. .

Appendix 2, Surface Water Hydrology, lists
flows at selected stations on various streams
throughout the Basin. An annual volume of
runoff can be determined for each stream by
converting the average annual discharge
from cubic feet per second (efs) to acre-feet.
Appendix 2 contains a table that shows the
average monthly distribution of runoff for
each of the selected stations, which may be
used to determine the quantity of water avail-
able each month to meet the total needs of a
given area. The maximum amount of runoff
that allows practical development is related to
the monthly, seasonal, and yearly variations
in runoff, duration of droughts or low-flow
periods, evaporation and other losses from
surface water runoff, diversions, locations of
potential and existing storage sites, and the
total volume of consumptive use,.

Reservoirs with sufficient capacity are po-
tential irrigation sources. More than 2,500
existing and potential reservoir sites in the
Basin were analyzed. In Appendix 2, Surface
Water Hydrology, only sites with more than
500 acres of available surface area have been
listed, because smaller sites would not have
significant impact in the study.

Table 15-29 lists the number of existing and
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TABLE 15-29 Existing and Potential Reservoirs

Projected
Planning Number of Total Storage IrrigatedlAcres
Subarea Reservoir Sites (ac-ft x 1,000) 2020
1.1 ' 11 905 e
1.2 11 339 . _ 902
2.1 11 270 80,171
2.2 -— mmeee 29,334
2.3 165 4,401 142,628
2.4 11 70 67,061
3.1 6 76 975
3.2 48 966 31,504
4.1 54 971 42,828
4.2 166 2,399 22,258
4.3 83 2,394 8,225
4.4 12 871 33,496
5.1 19 778 36,555
5.2 . 36 441 26,350
5.3 29 4,749 =em———

lFrom Table 15-3.

Source:?

Appendix 2, Surface Water Hydrology.

potential reservoir sites and total storage
available by planning subarea. Because water
from these reservoirs may be used for several
purposes depending on the need, location, and

quantity of water available, each site should
~ be analyzed to determine availability and po-
tential.

If factors such as area to be irrigated, loca-
tion, and cost of pumping are favorable, the
Great Lakes could become sources for irriga-
tion.

5.3 Water Quality

Appendix 3, Geology and Ground Water, con-
tains ground-water quality characteristies for
each planning subarea and for the Basin. The

chemical quality of the ground water in the
Basin is variable. Water of satisfactory qual-
ity, although hard, is contained in at least one
of the bedrock aquifers in each planning sub-
area of the Basin.

Water is highly saline in some parts of the
Basin, The saline zone varies in depth and is
sometimes difficult to delineate. Known saline
zones of each aquifer system are given for
each planning subarea in Appendix 3.

Information about surface water quality is
limited. Quality varies with use, location,
amount and duration of flows, and other fac-
tors. :

The quality of the water of a potential sup-
ply should be analyzed when considering irri-
gation development,
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- Section 6

,‘RECOMMENDATIONS, ALTERNATIVES, AND IMPACTS

6.1 Recommendations

Because the Great Lakes Basin is a humid

. region irrigation needs are not extreme. Sup-

plemental irrigation would, however, improve
product quality, increasing yields and reduc-
ing harvesting and marketing problems. Irri-
gation may increase farm income without in-

‘creasing acreage.

If irrigation development increases at its

" present rate, approximately 72,000 acres

would beneeded by 2020. Ifthe rateofincrease
of the historical trend is applied to data ob-
tained during workshops (Table 15-1), only

20,000 acres would be needed by 2020. These

_acreages, based on the historical trend of the

Basin, indicate that continuation of the pres-
ent rate of irrigation development will nearly
supply the needs for the projected years. As-

suming the rate of development will increase .

as competition for land becomes greater, the
irrigation needs for the projected years will be
met, : S RIS

" Favorable combinations of seil and ground-
water conditions are shown in Figures 15-18
through- 15-32. Before action is taken, an on-

6.3 Impacts

Projections for irrigation were made only
for specialty or high-value crops because these
will give the best returns when irrigated. A
yield increase of approximately 30 percent can
be expected. A study made in New York indi-
cated the net benefits to be approximately $21

per acre for vegetables. Irrigation can in-

crease yield and reduce land conflicts, in-
crease agricultural commerce, raise stan-
dards of living, and increase property tax
base. ' S '
“Wastewaters may be recycled. According to
recent studies polluted effluent from secon-
dary sewage treatment plants can be reno-
vated almost completely when sprayed on for-
age crops and forested land. This technique
would increase production of forage crops, in-

crease growth of certain trees, recharge

- ground water, and break down toxic materials

site investigation should be made in every.

case to determine soil conditions -and the

" quantity and quality of surface or ground wa-

ter. Each planning subarea has more poten-
tially irrigable land than is necessary to meet

projected needs. Before irrigation is de-

veloped for areas larger than one individual
farm, studies should be made to determine the

most economical water sources.

6.2 .Alternatives

Unless irrigation is developed, approxi-

before effluent reaches the water table. These
studies have disclosed both favorable and

unfavorable ecological relationships affecting '
sewage disposal and food and timber produc-
tion. In the future agricultural and forest land
may become a medium for absorbing, using,

‘and cleaning sewage and other waste water as

well as providing food and fibers. However,

-certain precautions are mandatory. An ade-

quate area of land is a primary requisite. The
quantity, quality, and timing control of waste

- waters should be regulated so.as not to exceed
" the capacity of the resource. Soils, vegetation,

and climate may limit the practicality of this

. technique. Even though this recycling process

mately 98,000 acres not in .cropland would be

required. If farmers cannot increase their in-
comes they may be forced to change jobs.

b5

is valuable it must be designed to operate
within certain ecologic parameters. This prac-
tice is being considered in several locations. In
Muskegon County, Michigan, a program is
now in existence, developed with the aid of the
Environmental Protection Agency.

~



Section 7

REVIEW OF OTHER IRRIGATION REPORTS

- 7.1 Agricultural Census

Census of Agriculture® reports every five
years on acres irrigated. For this purpose, ir-
rigated land is defined as land artifically wa-
tered for agricultural purposes. A summary
by planning subarea for 1954, 1959, and 1964 is
given in Table 15-30.

Projections may be developed based upon

these historic trends. Census records show an -

increase of 59,000 acres of irrigated land from
1954 to 1964. Slightly more than 50 percent
{31,000 acres) was added from 1959 to 1964.
Assuming an average increase of 6,000 acres
per year, projected acreages would be: 210,000
in 1980, 330,000 in 2000, and 450,000 in 2020,
This projection is considerably lower (450,000
acres versus 522,000 acres) than the one de-

veloped in this report, due primarily to varia-

tions in the base survey. According to the
workshop estimate discussed in Section 1, ir-
rigation actually covers 202,000 acres, but
census values extrapoclated to 1970 indicate
only 149,000 irrigated acres. If the increase
rate of 6,000 acres per year is applied to the
202,000 acres, the result is more than 500,000
acres by the year 2020. It would be reasonable
to have an inéreasing rate of irrigation de-
~velopment as land use conflicts increase.

7.2 Michigan Irrigation Inventory

In 1970 the Michigan Water Resources
Commission completed an inventory of irriga-
tion practices.® Calendar year 1967  was
selected as the base. A complete field survey,
not a random sample, was made. A 1958 ir-
rigators’ list was augmented with data from
county agents, the Soil Conservation Service,

and irrigation equipment suppliers in the

State. All irrigators (agricultural, recreation-
al, and commercial) were included.
In 1969 the Commission interviewed more

than 90 percent (more than 2,300) of all ir- .

rigators in Michigan. Approximately 200 ir-
rigators who were not available for interviews
returned questionnaires by mail. Question-
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naires and the ensuing computer program
were established in terms of reflected
watershed areas and county boundaries. The
inventory included: sources of water, acres ir-
rigated for each crop, volume of water applied
per acre each year, and the average rate of
water use for each acre. Data are summarized
in Table 15-31. Data for each planning sub-
area or portions of planning subareas in
Michigan were summarized (Tables 15-32
through 156-38). Table 15-39is a summary ofall
Michigan planning subareas.

Approximately two-thirds of the 2,600 irri-
gation systems use surface water sources (Ta-
ble 15-31). In Michigan 102,625 irrigated acres
include parks, cemeteries, nursery crops, and
golf courses. Average water use on vegetables
and fruits is usually between four and six
inches per acre each year. Sod irrigation aver-
ages 5.6inches on 8,200 acres. Golf courses had
the highest water use (17.4 inches). The most
highly irrigated crop is the potato (22,432 .
acres), More than halfof theirrigated acres in
Michigan are in the southwest. Most of the
remaining irrigation occurs in the northwest
Lower Peninsula, Saginaw Bay, and south-
east Michigan. )

7.3 Ohio

7.3.1 Northwest Ohio Water Development
Plan

A comprehensive program for many phases
of water management was prepared for the
Ohio Water Commission.® Based on that study
Table 15-40 gives the average daily irrigation
water use by county in 1965 for the Ohio por-
tion of Planning Subarea 4.2.

According to this plan, it is feasible to irri-
gate high-value crops such as vegetables,
potatoes, and fruits, Projections of the acres of
each crop to be irrigated were made for each
county. Water requirements for each crop
were determined by using -a water balance
model, components of which were precipita-
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TABLE 15-30 Acres Irrigated! for Agricultural: Purposes, by Planning Subarea; Basin Total, and

U.S. Total, 1954, 1959, and 1964

Planning )

Subarea 1954 1959 1964
1.1 341 510 328
1.2 327 350 675
2.1 5,476 12,397 23,123
2.2 3,394 5,579 9,057
2.3 v 15,371 27,042 33,743 .
2.4 2,861 5,703 6,289
3.1 320 390 © 405
3.2 2,106 2,727 2,887
4.1 2,730 4,544 5,453
4.2 2,824 1,879 5,024
4.3 4,147 2,984 4,292
bob 6,305 6,461 5,337
5.1 4,702 7,271 8,425
5.2 3,128 4,394 8,170 -
5.3 327 134 179

‘Basin Total 54,359 82,365 113,387

U.S. Total 29,552,000 31,630,000 37,056,083

'1Irrigated land is defined as land watered for agricultural purposes ‘
using artificial means, including subirrigation and applying water to

the ground by either direct or sprinkler systems.

Data for irrigated

- land refer only to that part of irrigated farms watered by artificial
means at any time in 1954, 1959, or 1964.

Source:

Aggregations.

tion, evapotranspiration, soil storage capaci-
ty, excess water, water deficit, and change in
water storage. Annual water deficits were
computed for four groups of crops, three soil
storage capacities, and three percentages (10,
50, and- 90) of probability of occurrence. The
deficits affect the amount of water required
annually to meet crop requirements (Table
15-41).

The projected irrigation water requirements
for counties are shown in Table 15-42, These
volumes are the product of the number of pro-
jected acres and.the water deficit.

7.3.2. Northeast Ohio Water Development Plan

Data similar to those shown in Tables 15-40

Census of Agriculture, 1954, 1959, 1964 County Data

through 15-42 are available for Planning Sub-
area 4.3 at repository public libraries in Ohio
and at the Ohio Department of Natural Re-

sources. Tables 15-43 and 15-44 list data from

this plan, showing agricultural water use in
1969 by use and agricultural water with-
drawsl by county, respectively.

7.4 Indiana Irrigation Inventory

In conjunction with its State water plan,
Indiana took an inventory to determine the
agriculture acreage underirrigation and the
relative quantities of irrigation water applied
or consumed in 1967. A questionnaire was sent
to each known agricultural irrigator in the
State. Useable information was obtained from

-
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TABLE 15-31 . Summary of Irrigation Water Use Survey in Michigan, 1970!

Number of Systems By g Total Volume Avg Rate of

Crops Source of Water Total Acres of Water Use  .Water Use
Irrigated ~ - Ground Surface Total Irrigated (ac-ft/vr) L (ft/yp)
Flowers & o : |
Nurseries 108 - 108 216 4,616 2,922 0.63

Sod . 3 52 86 8,230 4,051 0.47
Strawberries 75 273 348 6,476 3,968 0.62
Raspberries - 14 51 65 777 245 0.32
Blueberries 86 47 - 133 2,303 983 0.42
Tree Fruits 33 102 135 5,302 2,030 - 0.38
Other Small » |
Fruits 5 12 17 349 m S 0.32
Potatoes 96 123 219 22,432 11,250 0.50
Tomatoes 17 . s 71 1,588 611 . 0.38
Truck Crops = 165 260 425 17,097 8,442 0.49
Field Crops 40 129 169 11,600 - 5,037 : 0.43
“Melons & R o : - o : - N
Pickles . . 42 119 161 4,801 1,679 0.35
Hay, Pasture, - ' : - , S .
silage 8 22 30 700 .~ 294 0.42
Cemeteries & o : . . f
Parks 22 36 58 1,172 o991  0.84
' Golf Courses 202 227 429 14,805 21,445 145
Miscellaneous 13 17 30 __ 377 518 o 1.38
Total 960 1,632 2,592 . 102,625 . 64,579 - 0.62

],'_"Irrigation In Michigan, 1970" by Michigan Water Resources Commission.
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- TABLE 15-32 . 'S:=ummary of Irrigation Water Use Survey, Planning Subarea1.2:in Michigan, 19701 .

Number of -Systems By .Total Volume Avg Rate of

‘Cropsu ‘-. . Source of Water ,Tptai'Acééa,‘ of Water Use Water Use
~Irrigated Ground Surface Total -Irrigated '- '(aCfft/y:)i ”ﬁft:”r:;i
Flowers & | ' _ T
Nurseries - 5 .5 120 74 0.62
Sod . - - - Cm— —— ——
Strawberries 2 14 16 167 : 93 ',10456auw
Raspberriesx‘ S 4 ' 4 4 2 . 0.48.
Blueberries - - - -— _— f——
Tree Fruits - - - -— - L me—m—
QOther Small .
Fruits ‘ - - - -— ——— ——
 Potatoes. 2 '8 10 474 161 0.3
Tomatoes | - 1 1 1 1 0.42
Truck Crops - 2 2 46 o 36 . 0.78
Field Crops -1 -3 | 1 0.2
Melons & _ TR
Pickles - = - - -— . —_— ————
Haj, Pasture, i ' T
‘Silage - 1 1 25 on o 0.42 -
Cemeteries & - e . ) . . .. .. R PR
Parks = 1 T2 15 | 9 0.58
Golf Courses 4 8 12 125 155 S 1.24
Miscellaneous - :: = -—= N == ) L mme——
Total - 9 48 57 985 ‘ 543 0.55
1 Supplementary report qf‘“lrrigation In Michigan, 1970" by Michigan Water.
Resources Commission. - S et



_ Rewview of Other Irrigation Reports 61

-TABLE 15-33 Summary of Irrigation—Water_' Use Survey, Planning Subarea 2'.1:in'Mi¢higan,_l—970 i...

o B Number of Systems By : Total Volume Avg Rate of
‘Crops’ - Socurce of Watér. Total Acres of Water Use - Water Use
Irrigated Ground Surface Total Irrigated (ac=ft/vr) (ft/vyr) -

Flowers &
Nurseries - 1 1 30 20 0.67

Sod - — —-— : -—= -— —
Strawberries - 2 2 5 2 0.46
Raspbez;ies i - - - —_— _ P
Blueberries. - - _ _— —— _ —
Tree Fruits - T - —_— ' _ ——

Other Small |
Fruits - - - —— - —_—

Potatoes 1 8 9 658 _ 248 0.38
Tomatoes -= - — - _ ——
Truck Crops - e - -— _— ———
Field Crops 3 - 3 36 16 0.44

Melons & . .
Pickles - - - —_— —_— : ———

Hay, Pasture,
Silage - -~ - e . - -—

Cemeteries &
Parks - 2 2 29 _ 36 1.23

Golf Courses - 4 b 9 12 1.32
Miscellaneous - — —_ —_— ' —_—— D e

Total 4 17 21 767 - 334 . 0.43

Supplementary report of "Irrigation In Michigan, 1970'"-by Miéhigan Water
Resources Commission. '
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TABLE 15-34 Summary of Irrigation Water Use Survey, Planning Subarea 2.3 in Michigan, 19701

Avg Rate of

- Number of Systems By Total Volume

Crops Source of Water Total Acres  of Water Use Water Use
Irrigated Ground Surface Total Irrigated (ac-ft/vyr) (ft/yr)’
Flowers & :
Nurseries 79 66 145 3,625 2,326 0.64
Sod 18 21 39 3,443 1,832 0.53
Strawberries 39 90 129 3,959 2,409 0.61
Raspberries 12 39 51 725 221 0.31
Blueberries 76 38 114 1,976 802 0.41-
Tree Fruits 20 70 90 3,854 1,482 0.38
Other Small
Fruits ' 5 10 15 _ 269 71 0.27
Potatoes 68 45 113 12,167 6,207 0.51
Tomatoes 16 46 62 1,187 391 0.34
Truck Crops 147 131 278 9,156 5,238 0.57
Field Crops 22 .97 119 8,649 3,995 0.46
Melons &
Pickles 27 75 102 2,793 975 0.35
Hay, Pasture, L
Silage 6 15 21 436 199 0.46
Cemeteries & _
Parks 11 18 29 810 575 0.71
Golf Courses 68" 85 153 6,107 8,787 1.39
Miscellanecus 8 8 S 16 230 276 1.20
 Total 622 854 1,476 59, 386 35,786 0.60

Supplementary report of "Irrigation In Mlchlgan 1970" by Mlchlgan Water

Resources Commission.
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TABLE 15-35. Summary.of Irrigation Water Use Survey, Planning Subarea 2.4 in Michigan, 19701

L - _-Number of Systems By _ Total Volume  Avg Rate of

Crops . _ Source of Water Total Acres- of Water Use Water Use
Irrigated Ground Surface Total  Irrigated =~ . (ac-ft/yr) (ftivr)
Flowers &
Nurseries 9 7 16 135 76 0.56
Sod — S — —
Strawberries 17 110 127 1,738 1,159 0.67
Raspberries 1 5 6 22 14 0.64
Blueberries 10 - 4 14 312 176 0.56
Tree Fruits 9. 22 31 758 306 0.40
Other Small .
Fruits - e e o
Potatoes 15 18 33 4,452 2,658 1 0.59
Tomatoes - 3 3 168 125 0.74
Truck. Crops 12 36 48 3,868 1,583 0.41
Field Crops 2 17 19 887 285 - 0.32
Melons & o
Pickles 6 32 _ 38 917 336 0.37
Hay, Pasture, "
Silage . 1 3 4 84 28 0.32
Cemeteries & e
Parks 3. 6 11 75 45 0.59

. ¢

Golf Courses. 36 . 20 56 1,592 1,773 1.11
Miscellaneous 2 2 4 46 61 1.32

Total 125. 285 410 - 15,054 8,625 0.57

1 Supplementary report of "Irrigation In Michigan, 1970" by Michigan Water

Resources Commission.
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TABLE 15-36 Summary of Irrigation Water Use Survey, Planning Subarea 3.1 in Michigan, 19701

Number of Systems By Total Volume  Avg Rate of-
Crops Source of Water Total Acres of Water Use Water Use

Irrigated Ground Surface Total Irrigated (ac=ft/yr) (ft/yr)
Flowers &
Nurseries 1 -— 1 5 3 0.62
Sod - 1 1 85 41 0.51
Strawberries 3 22 25 3i9 181 0.54
Raspberries - -— - mm=——— m=—e— —-—
Blueberries - - -— e meee ——
Tree Fruits - - - mm———— me=—— ——=
Other Small
Fruits - 2 2 80 40 0.50
Potatoes 3 6 -9 596 238 0.39
Tomatoes 1 1 2 3 2 0.58
Truck Crops - 3 3 25 12 0.50
Field Crops 2 3 5 . 620 270 0.43
Melons & .

" Pickles - T2 2 51 26 0.51
Hay, Pasture,
Silage - - - - mm——— mmee— -
Cemeteries &
Parks - -- -- s——— =ee—= -——-
Golf Courses 4 13 17 436 532 1.22
Miscellaneous - _4 _4 10 9 0.88

Total 14 57 71 2,225 1,354 0.61

Supplementary report of "Irrigation In Michigan,
‘Resources Commission.

1970'" by Michigan Water
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TABLE 15-37 . Suﬁmary of Irrigation Wate‘r'Use Survey; Planning Subarea 3.2 in Michigan, 19701

Number of Systems By

Total Volume

Avg Rate of

Crops -Source of Water Total Acres of Wdter Use Water Use
Irrigated Ground Surface Total Irrigated {ac=ft/yr) (ft/yr)
Flowers &

Nurseries 4 9 13 77 46 0.60
Sod 5 5 10 1,010 673 0.67
Strawberries 3 .10 13 206 85 0.41

" Raspberries 1 1 2 16 5 0.30
Blueberries - 2 2 10 4 0.42
Tree Fruits 3 3 -6 385 132 0.34
Other Small
Fruits - - - -—— === e ——
Potatoes 4 27 31 3,320 1,529 0.46
Tomatoes - 2 2 224 91 0.41
Truck Crops 6 17 23 1,237 421 0.34
Field Crops 3 11 14 962 309 0.32
Melons &

Pickles 2 6 8 648 182 0.28
Hay; Pasture,
Silage - 2 2 105 35 0.33
Cemeteries &

. Parks - 2 2 a7 25 0.67
Golf Courses 14 28 42 1,443 1,601 1.11
Miscellaneous - 1 1 3 3 0.92

Total 45 126 171 9,683 5,141 0.53

1 Supplementary report of "Irrigation In Michigan, 1970" by Michigan Water

Resources Commission.
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TABLE 15-38 Summary of Irrigation Water Use Survey, Planning Subarea4.1 in Michigan, 19701

.

Number of Systems By Total Volume Avg Rate of

Crops Source of Water’ Total Acres of Water Use Water Use
Irrigated Ground Surface Total Irrigated {(ac—-ft/vyr) (ft/vr)
Flowers & i .
Nurseries 15 20 35 624 377 0.60
Sod 11 25 36 3,697 1,506 0.41

~

Strawberries 8 7 15 82 38 0.49
Raspberries —— 2 2 10 3 0.30
Blueberries — - - —_————— e -
Tree Fruits 1 7 8 305 110 0.36
Other Small
Fruits me—— -— -—— m————— e —_——
Potatoes 7 11 18 T 765 . 210 0.28
Tomatoes - i 1 5 2 0.40
Truck Crops 21 71 92 2,765 1,152 0.42
Field Crops 8 -— 8 S 443 161 0.33
Melons g .
Pickles 4 4 8 392 . 160 0.41
Hay, Pasture, ‘ :
Silage 1 1 2 50 - .22 0.42
Cemeteries &
Parks 5 7 12 206 302 0.38
Golf Courses 57 87 144 - 5,093 8,584 - 1.67
Miscellaneous. 3: 2 5 338 169 1.92

Total o 141 245 386 14,525 . 12,796. 0.88

1VSupp1ementary-report of "Irrigation In Michigan, 1970" by Michigan Water
Resources. Commission. .
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TABLE 15-39 Summar.y_ of Iljrigation7Wa_te,r Use Survey, Plan_ning Subareas in Michig_an_, 19'1’01 .

) ‘Total Volume of Avg Rate of
Planning Source of Water Acres of Land : Water Use Water Use
Subarea Ground Surface . Total Irrigated Percentage (ac-ft/yr) (fe/yr)

1.2 9 48 57 985 BT 543 0.55
2.1 4 17 21 677 1z 334 0.43
2.3 622 . 854 - 1,476 59,386 58% 35,786 0.60
2.4 125 285 - 410 ..15,054 15% 8,625 - 0.57
3.1 14 57 . 71 2,225 2% 1,354 0.61
3.2 45 126 171 9,683 9% 5,141 0.53
4.1 141 245 386 14,525 1% 12,796 0.88
- State Total 960 1,632 2,592 102,625 100% . 64,579 0.62

; Supplementary réport of "Irrigation Tn Michigan, 1970™ by Michigan Water Resources Commission

approximately 95 percent of those who irri-
- gated 10 or more acres ih 1967,

The report indicates that four of the 10 most
‘heavily irrigated counties in Indiana are
within the Great Lakes Basin: St. Joseph, La
Porte, Elkhart, and Lake Counties. Table 15-45
gives a summary of the irrigation information
for Basin counties in Indiana. The table indi-

cates the number of irrigators and the acres-

"irrigated by surface or subsurface methods.
Subsurface irrigation means supplying water
crops by regulating the level of the water table

through the use of control structures in drain-

age ditches. This method consumes an esti-
mated 15 inches per acre per year.
Quantities used for both surface and sub-
surface irrigation for each crop were derived
from the questionnaires. Data were sum-
- marized by county and the rates for each crop
were applied to the acreage in that county to
find the total quantity of water applied. Table
15-46 shows the acre-feet estimates of water
used for Great Lakes Basin counties. -

" The Statewide average for the application of
surface irrigation is- approximately  nine
inches of water per acre. Four counties, one
of which is in the Great-Lakes Basin, have a
sizeable amount of subsurface irrigation.

7.5 New York

- 7.5.1 Genesee River Basin

The irrigation of the Genesee River basin

and Ontario lake. plains (Planning Subarea
5.1) was studied by the Department of Agricul-
ture in conjunction with the Genesee Rwer

Basin Comprehensive Study.®*

Large-seale supplemental lrrlgatlon of
farmlands to improve product quality and to
increase yields is relatively new in the State of
New York, but has accelerated since 1940. Ir-
rigation data was obtained from the Census of
Agriculture and the “Report of the Temporary
State Commission on Irrigation.”t® In all
counties studied (except Allegany and Steu-
ben, New York, and Potter, Pennsylvania), ir-
rlgatlon 1ncreased from 1954 to 1959. Genesee,
Livingston, and Monrce Counties have the
most irrigation. Irrigation in Livingston
County has nearly doubled since 1954, and the
Genesee County increase is approximately 60
pefcent. Increase in Monroe County has been
slower due to urban expansion. Most comi-
monly irrigated are truck crops (snap beans,
cabbage, peas, tomatoes, and sweet corn).

Approx1mate1y 49,600 acres generally scat-

tered in small parcels throughout northern
Genesee basin could be irrigated-with little or
no drainage work. No drainage would be re-
quired on approximately 11,200 of these acres.

In 1964, approximately 5,200 acres were ir-

rigated primarily from natural stream flow,

- probably the maximum that can be ade-

guately gerved from ex1st1ng‘ Basin systems.
The Ontario lake plain is north of the New
York State Barge Canal and west of the .
Genesee River basin. Approximately 38 per-

- cent (183,000) of its 482,000 acres have soil
~ types, slopes, and drainage conditions adapt-



!

68 Appendix 15

TABLE 15-40 Daily Agricultural Water Withdrawal, 1965, Northwest Qhio Water Development
Plan! (Millien Gallons Per Day; Private Systems)

: Farm - Golf Course Greenhouse and

County Irrigation Irrigation Nursexy Irrigation
Allen 0.015 ©0.133 ' 0.003
Auglaize 0.015 0.044 0.011
Crawford =~ = —-=—=- a 0.044  m-==--
Defiance 0.017 0.022 ~0.006

Erie 0.096 : 0.130 0.082
-Fulton 0.058 . l‘0.044 | 0.007
-Hancock ' 0.057 0.155 ————

" Henry ° 0.001 0.022 ' 6.027'
Huron 0.135 | 0.044 7 0.021
Lucas 0.080 0.421 0.595

- Mercer = ————- : -0.066l . - ————;
Ottawa 0.076 | 0.022 0.013

~Paulding 0.008 0.022 0.015
Putnam o.osi T 0.022 , ~0.007
Sandusky 0.184 0.066 0.050
Seneca - - = o—em—— | : 0.022 S B
Van Wert 0.012 0.044 - 0.006
Williams  =———- 0.044 0.001
Wood _ 0.010 ¢.066 0.147
Wyandot 0.006 | ’ Q;ggg —————

Total 0.801 1.455 ' 0.991

1 The Northwest Ohio -Water Development Plan, January 1967.

Data covers Ohio portion of Planning Subarea 4.2.
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TABLE 15-41 Probable Annual Water Deﬁcits for NorthweSt QOhio!?

Evépo— Soil - Defieit, in inches, by
transpiration - Storage Probability of Occurrence
, ' . .(annual}), . Capacity, :

Crops inches inches 10% 50% 90%
Vegetables : 35.59 2.0 19.2 15.4 12.3
' ' ' 4,0 16,1 11.8 8.7
6.0 15.1 10.3 7.0
Meadow (hay, alfalfa) 36.97 2.0 20.0 16.6 13.8
4.0 17.2 12.8 9.3

6.0 16.0 11.0 7.5
Fruit ' S 41.90 2.0 25.0 21.2 18.0
4.0 22.5 17,4 13.5
6.0 21.0 15.7 11.7

Small grain 32.26 2.0 15.6 12.0 9.2
- ' 4.0 12,7 8.2 5.3
6.0 0.5 5.9 3.3

lBased on precipitation records at Napoleon, Ohio, 1894-1957, and evapo-
transpiration data from lysimeters at Coshocton, Ohio. . '

Source: The Northwest Ohio Water Development Plan, January, 1967.
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TABLE 15-42 Crop Irrigation Water Withdrawal Projections

Irrigation Water Demandl
millions of gallons

County 1976 1986 1996 2006
Allen 120 140 180 260
Auglaize 90 130 180 330
Defiance 270 370 670 ' 900
Erie - © 910 1,240 2,070 ' 2,790
Fulton ' 580 1,020 1,470 2,080
Hancock 190 380 740 1,300
Huron 1,230 1,360 1,610 1,930
Henry 180 380 1,190 2,020
Lucas 920 1,390 1,740 2,030
Mercer - 200 410 600 850
Ottawa 460 730 1,100 1,440
Paulding 50 110 180 250
Putnam 290 720 980 . 1,210
Sandusky 680 1,240 2,380 3,060
Seneca . 220 300 370 : 540
Van Wert 20 150 220 300
Williams 110 200 290 370
Wood : 270 520 - 660 800
Wyandot 40 60 90 210
Total 6,900 10,850 16,720 22,670

Irrigation water requirements based upon probable annual water deficits
for 10 percent probability of occurrence indicated in Table 15-41.

Source: The Northwest Ohio Water Development Plan, January 1967.
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TABLE 15-43 Agriculture Water Use, 19691

Average Daily Demand -Total Water Use
 Use (million gallons per day) (million gallons)
Rural and Suburban , -~
Domestic - 14.83 - 5,410 .
Livestock . 3.70 1,350
- Greenhouse, Nurseries, _
& Crop Irrigation 3.21 - . 1,170
Golf Course Irrigation 6.99 ' 2,550

- Total 7 28.73 7 10,480

1 Northeast Ohio.Water Development Plan o

oL

TABLE 15-44 Agriculture Water Withdrawal by County?® (Million Gallons Per Day)

Farm and . : - Crop Golf Course

County -~ Suburban Homes Ilivestock  Irrigation Irrigation
- Ashtabula 0.940 0.703" 0.017 ' 0.311
Cuyahoga . ) —————— 0.022 0.174 . 1.487
Geauga 2,841 0.284 0.031 . 0.333
Lake 1.419 0.033 ‘ 1.563 ~ 0.510
Lorain 1.654 0.368 0.157 0.688
Medina 0.829 0.403 0.147 0.666
Portage 3.016 0.433 0.321 0.533
Summit 0.254 0.060 0.042 1.198
‘Total 10.953 2.306 2.452 5.726

1 Northeast Ohio Water Development Plan

2.0n1y the counties that are in the Great Lakes Basin Planning Subarea 4.3

are showm.

3 Based on 365-day use rather than actual use period.
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TABLE 15-45 Irrigation—Indiana, 1967,! Irrigators and Acres -

Planning ' No. of Acres Irrigated
Subarea County Irrigators Surface . Subsurface. Total
2.2 Lake 1 244 530 744

Laporte 6 1,9521 it 1,951

Porter 2 90 -— -90

Starke 1 ___]_.@ o 160

Total 26 2,445 530 2,945

2.3 Elkhart 23 1,734 —_— 1,734
Lagrange. 8 393 -— 393

Marshall - 14 663 —- 663

Noble 4 92 -— 92

) Steuben 1 3 -— 3
St. Joseph S 17 2,005 - 2,005

Total 67 4,890 0 4,890

4.2 Adams 1 106 - . 106
Alleﬁ 2 70 —-— 70

Dekalb "5 499 f— 499

Total 8 675 0 675
101 8,010 8,510 -

State Total

530.

From inventory by State of Indiana.
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TABLE 15-46 Irrigation—Indiana, 1967, Water Use (Acre-Feet)

: L : S Consumed by Appllied by ~ Total
Planning @~ -~ BSubsurface Surface Consumed. or
Subarea County - Irrigation Irrigation Applied .
2.2 Laké' | 657 284 941
Laporte - 1,788 1,788
Porter S 13 13
Starke —_— 88 . : 88
Total 657 2,173 2,830
2.3 Elkhart g 1,071 1,071
Lagrange -— - 228 o 228
Marshall — o728 728
Noble _— E T 48
Steuben ' - B | 1 | | ‘ 1
St‘. Joseph - o | 853 | __ 853
\ Total 0 2,929 - 2,929
. . R - :
4.2 Adams o — ' 38 | - 38
Alten = 16 16
Dek.aélib : - o __148 | , 148 |
Total 0 202 202
State Total N | ‘657q 5,304 5,961

From inventory by State of Indiana.
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able to irrigation. Approximately 23,800 acres

- would require no drainage and the remaining

159,200 acres would require only random
drainage. In 1959 3,800 acres of vegetables
were irrigated. By 1964 this figure had in-
-creased to 5,450, Irrigation primarily included
major truck crops, such as tomatoes, cabbage,
peas, beans, cauliflower, onions, beets, and
‘some fruits, for which there, is heavy demand
and no 'n.ational surplus. The lake plain is
noted for fruit preduction, but the value of
irrigating: deep-rooted crops has not been es-
tablished. It has not.-been con51dered further
here.

“The potential exists for con51derable irriga-
tion. Present practices are limited due to in-
sufficient water supplies, uncertainties about
technology or possible benefits, lack of capital
and management skill, searcity of labor, and
institutional restrictions related to riparian
and other water rights. This is true in other

parts-of the Basin as well. Projections in this °

appendix have been made assuming that
deterrents will be satisfactorily resolved.
Future agricultural productionfor this area
has been estimated based upon national and
‘regional requirements, national projections of
population, per capita consumption rates, im-
ports, and exports, According to this estimate
crop production will more than double. Re-
gional requirements are evaluated by study-
ing interregional advantages and disadvan-
+ tages of producing various crops.
Vegetables are the crops most likely to be
irrigated. Future irrigation needs were de-

termined by using expected national increase -

in average yields and the Basin share of na-
tional production. In 1970 the Genesee River
" Basin Study report by the Corps of Engineers
projected that 20 percent of the potato and
vegetable acreage was to have been irrigated,
50 percent by 1980, and 100 percent by 1990.
Census of Agriculture (1964) reported that

more than 20 percent of Ontarie lake plain-

erops were irrigated. )
In order to determine the amount of water

- hecessary to irrigate an acre of cropland, a
water -budget was made based upon antece-

dent soil moisture, probable rainfall, and con-

“sumptive use by crops. Losses due to ineffi- -

ciency of application, transportation, storage,
and the water needed by the plant are in-
cluded in the budget. Approximately one
acre-foot of water would be needed to irrigate
one acre (Tables 15-47 through 1549).

A 'New York State supplement was added to
-the Genesee report, but because different
criteria were used, projections in the supple-

‘ment were" higher. Approximately. 300,000

Genesee River basin acres could be trrigated.

- Some development costs were aIsQ reported.

7.5.2 ZErie-Niagara -Basin

A comprehenswe water resources plan for
the Erie-Niagara basin Planning Subarea 4.4
was prepared by the Erie-Niagara Basin Re-
gional Water Resources Planning Board. In
1960 approximately.4,300 acres were irrigated

in this basin. An increase is quite feasible. _
Major deterrents to expansion have beenan

insufficiently developed water supply, no cen-
tral agency or authority to develop irrigation.
use of other meansto increase crop yields, a
normally humid climate, reluctance to change
established agricultural procedure, and un-
certamty regarding water rights. However a
series of dry years between 1960 and” 1965
stimulated investment in new 1rr1gat10n Sys-
tems.

- Projections of agricultural production re-

quirements which were made to the year 2020
indicate the basin’s contribution to the Middle
Atlantic Region .and reflect regional and na-

“tional requirements (Table 15-50).

The basin’s irrigation potentlal was deter-

mined by evaluating the economics of irriga-

tion and basic agriculture, i.e., soil association
mapping and evaluation of productive
capacities of various soils. Irrigability of soils
and their drainage requirements were deter-

mined. Economiec criteria included land and
“water requirements, response to irrigation,

cost of production, and market prices.
According to this evaluation, approximately
180,000 basin acres could be developed for ir-
rigation. Table 15-51 shows distribution of po-
tential development. This irrigation potential _
exceeds projected basin needs. If market con-

_ditions were to support favorable economic re-

turns, need for irrigation would grow.

'7.5.3 Oswego River Basm .

Table 15-562 lists irrigation demands and op-
portunities for Oswego River basin based on
historical trends, quality, and regional de-
velopment goals.

Table 15-53 lists potentially 1rr1gab1e lands

' in this basin and land. that is presently irri-

gated. Of the total 1,104,100 irrigable acres

443,400 would require no drainage, 385,300
- would require moderate drainage, and 275,400

acres would require intense drainage.
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TABLE 1547 Irrigation Water Demand.! Genesee River Basin - -

Land Resource Area 1964 1970 1980 1990 2000 2010 2020
" acre-feet of water and acres irrigated -

Ontario Plain e 3,700 9,100 17,800 18,000 18,000 19,200

Allegheny Plateau ----- 2,100 5,400 10,800 10,700 10,900 10,700 -
‘T‘ot‘ai required 5,200 5,800 14,500 28,600 28,700 28,900 29,900
Deficit 0 600 9,300 23,400 23,500 23,700 24,700

1

Irrigation water for potatoes and vegetables is based on 1/2 acre-foot
per acre on the land, plus an equal amount in storage, transportatlon
and distribution losses

TABLE 15-48 Irrigation Water Demand,! Ontario Lake Plain Area

1964 1980 1990 2000 2010 2020
Acres in vegetables 7 g _
and potatoes = = —=——- 26,800 27,000 27,700 28,200 27,700
Acres to be _ ‘ |
irrigated 5,450 13,400 27,000 27,700 28,200 27,700
{ : : -
Deficit in acre- —
feet of water 0 7,950 21,550 22,250 22,750 22,250

1
Same as footnote 1 in Table 15-47,

Deficit beyond current irrigation water available and used (5,450 acre-ft
which is considered all that is available from exlstlng sources of

supply).

TABLE 15-49 Total Irngatlon Water Demand, Planning Subarea 5.1

Areas 1964 1980 1990 2000 2010 2020
acre—feet of water and acres irrigated

Genesee Basin 5,200 14,500 28,600 28,700 28.,900 29,900
Ontario Lake Plain 5,450 13,400 27,000 27,700 28,200 27,700

Total Required 10,650 27,900 56,600 56,400 57,100 57,600
Deficit 0 17,250 44,950 45,750 46,450 46,950
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TABLE 15-50 Projected. Agricultural Re-

TABLE 15-53 TIrrigable Lands in Oswego
Basin Summarized by County

quirements
1980 - 2000 2020
Total Cropland :
Required {acres) 279,000 243,000 216,000
.. Irrigated Cropland (acres) 17,800 44,100 45,000 .
Irrigation Water
(acre-feet/year) 17,800 44,700 45,000

TABLE 15-51 Petential Irrlgatlon Develop-
ment

" Net-Trrigable
Area (acres)

Potential Trrigation Project Areas 159,000l
Potential Upland Reservoir Projects 5,300
Additional Areas with Pcotential for ’
Ground_Water Irrigation Development 13,000
Total 178,100

lThere are about 7,500 additional acres outside of the

"net” irrigable area, but within the "gross" project
areas, that could be developed for ground water irri-
gation.

TABLE 15-52 Irrigation Demands and Oppor-
tunities

-Envirohmental
. Quality and
Historical Regional
Trend Development Goal
Year (acres) (acres)
1970 7,543 7,543
1985 15,650 39,000
2020 27,700 114,100

Irrlgable Land Presently

County Landl Irrigatedl
Monroe 2,400 0
Steuben 5,600 0
Schuyler 20,300 70
Chemung 4,300 130
Yates 88,700 360
bntario 150,900 770
Wayne 82,500 1,870
Tompkins 65,200 1,030
Seneca 73,200 410
Cayuga 189,200 440
dnondaga 166;800'. 1,990
Cortland 6,600 0
Madison 70;900‘ 320
Oneida 82,400 870
Lewis 5,100 0
Oswego QOaOQQ ;LQQQ

$otalr 1,104,1Q0 9,580

lRounded to nearest 100 acres.



SUMMARY

This appendix reviews studies concerning
irrigation uses and future needs in the Great
Lakes Basin, These results may be used to
develop a comprehensive plan for using the
Basin's water and land resources.

Crop and soil type data about irrigated acres
were collected. Irrigation occurs on approxi-
mately 221,000 acres or one percent of Basin
cropland, particularly those acres in high-
value vegetables and fruits. Vegetables, in-
cluding potatoes, account for 60 percent of the
acreage. Corn (for grain), fruits, and sod each
constitute approximately 10 percent of all ir-
rigated acreage. The remainder includes dry
beans, sugar beets, and miscellaneous uses.
Planning Subarea 2.3 is most heavily irri-
gated. Irrigation in the four planning sub-
areas around Lake Michigan equals 70 per-
cent of all Basin irrigation,

Projected irrigated acreage was developed
by using the inventory of present irrigation
and the projection of specialty crop acreages
developed as part of Appendix 19, Economie
and Demographic Studiés. For the purposes of
this projection it has been assumed that fu-
ture irrigation will be practiced on soil types
similar to those now being irrigated.- Pro-
jections were made for only high-value crops
(potatoes, fruits, sod, and vegetables). It is be-
lieved that field crop irrigation is not economi-
cal for the Basin and will not increase. Of the
522,000 acres that have been projected as
favorable for irrigation by 2020, more than
half will yield vegetables. Fruits will account
for approximately 20 percent of the acreage
and potatoes and sod each nearly 10 percent.
Dry edible beans and sugar beets will be irri-
gated to a small extent. Future irrigation is
projected to cover approximately 2 percent of
all cropland. It is expected that this 2 percent
will consist of the following erops: 85 percent of
the sod, 60 percent of the potatoes, 45 percent
of the vegetables, and 23 percent of the fruit. It
has been anticipated that all new golf courses
will be irrigated. Projections for golf courses
are in Appendix 21, Quitdoor Eecreation.

Potentially irrigable land was estimated by
using the soil types used for the projections.
Land needing no additional improvements for

(i

flood prevention and drainage (89 percent of
all agricultural land) was inventoried as po-
tentially irrigable. Projected irrigated acre-
age for 2020 is only four percent of the in-
ventoried irrigation potential.

Irrigation water requiretnents for each crop
for the projected years were determined for a
normal year having 75 percent efficiency of
application. A multiplier factor was deter-
mined to indicate need in drier years. Sod,
which seasonally uses 21 to 28 inches, has the
largest per-acre irrigation water require-
ment, followed by sugar beets, potatoes, dry
edible beans, vegetables, and fruits, Seasonal
distribution of the requirements indicates that
most of the irrigation is required during July
and August. In 2020 Planning Subarea 2.8 will
have the largest projected seasonal volume,
151,000 acre-feet.

Interpretations of soil associations were de-
veloped to indicate the limitations for irriga-
tion development. Each association was rated
into one of three limitations: slight, moderate,
or severe. Soils not recommended for agricul-
tural use are referred to as nonagricultural.
These limitations refer only to scil mapping
unit conditions and not to the availability of
water. Maps developed for each planning sub-
area can-be used to determine general soil
conditions for irrigation.

Maps showing combined available well
yields and soil limitations were also developed
for each planning subarea. The combination of
data will generally indicate where both soil
and ground-water conditions are most favor-
able for irrigation development. .

In 1969 approximately two-thirds of the ir-
rigation water was derived from surface water
sources. It is estimated that half the future
water supply will be from these sources.
Stream flows are the major source of surface
water. Smaller amounts come from ponds and
reservoirs. Reservoirs are potential irrigation
sources, depending on their locations and the
quality and quantity of the water. The Great
Lakes are an irrigation source only for areas
near the shores.

The quality of Basin ground water is vari-
able. Water of satisfactory quality, although
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usually hard, can be located in most of the
Basin. Quality of stream flow and reservoirs
will vary depending on use, location, and other
factors. It is expected that irrigation effi-
ciency will be high and its effects on quality of
stream flow and ground water will be minimal.
A field analysis should be made to determine
the feasibility of each irrigation development.
Soil conditions, location and availability of the
water source, water quality, possible crop
yield response, and market prices should be
considered. ' .
If the past rate of new irrigation develop-
ments continues, total development would be
. slightly lessthanis projected in this appendix
Assuming the rate of development will in-
crease as competition for land becomes great-
er, these irrigation projections will be met. If
irrigation is not developed, an additional
98,000 acres of ¢ropland would be required to
produce the same yields.

Irrigation in the Basin will improve agricul-
ture and enable the farmer to increase his in-
come without buying additional ‘high-value
land. An expected increase in yield of approx-
imately 30 percent will reduce the total acres

required for agricultural production, thereby
freeing additional land for other uses. Some of
the long-range benefits of irrigation will be
increased agricultural commerce in the Basin,

- increased standards of living, and increased

property taxes on higher-value land.

It has been proposed that effluent from sec-
ondary sewage treatment plants be used to
irrigate forests and forage erops. This prac-
tice, if practical, will increase the amount of
irrigated land as well as the types of crops
irrigated. Because the effects and merits of
the practice have not heen completely
evaluated, no projection for this type of irri-
gation has been made. This practice would im-
prove water quahty without necessarlly

improving crops.

Reviewed in this appendix are the followmg
reports: Census of Agmcultu're for 1954, 1959,

and 1964, “Irrigation in Michigan, 1970, "3

“Northwest Ohio Water Development Plan,” ¢
“Northeast Ohio Water Development Plan,”s
“Indiana Agricultural Irrigation in 1967,”2
and reports on the Genesee River,® Erie-
Niagara,! and the Oswego River.”



LIST OF REFERENCES

. Erie-Niagara Basin Reglonal Water Re-
sources Planing Board, “Erie-Niagara
Basin Comprehensive Water Resources
"Plan,” December 1969.

. Indiana Department of Natural
sources, -State Water Plan Sectmn, “In-
diana Agricultural Irrlgatlon in 1967,”
May 1969,

. Michigan Department of Natural Re-
sources, Water Development Services Di-
vision, “Irrigation in Michigan 1970,”
WDS-7, November 1970. '

. New York State, “Report of the Tempo-
rary State Commission on Irrigation,

- 1957,” Legislative Document (1957) No. 27..

. Ohio Department of Natural Resources,
“Northeast Ohio Water Development
Plan,” Unpublished;>

Re-

10.

79

Ohio Department of Natural Resources,
“Northwest Ohio Water Development
Plan,” January 1967.

Oswego River Basin Regional Water Re-
sources Planning Board, “Oswege River
Basin Comprehensive Water Resources
Plan,” Unpublished.

U.8. Bureau of Census, Census of Agmcul-
ture, 1954, 1959, 1964.

.- U.8. Department of Agriculture, Genesee

River Basin Comprehensive Study of the
Water and Related Land Resources, Ap-

~ pendix J, Agricultural Studies, 1967.

U.8. Department of Agriculture, Soil Con-
servation. Service, “Irrigation Water Re-

quirements, Technical Release Number

21,” April 1967.



seaseqng Supuueld uol3oy SeN' FeRry  [-SI AANDIA

™

P
" ¢
/) \,{-
fo A
’ ’ AN
- 2y
/ 9
g -
1 (\
. -
L N .
i 5 / P ) 3
’ Ie ’
- r i . wl e
f:‘ £ ! ‘
s
\ rett .
.. ) JSh [
: ~ e N
s -t ¢
-, oS (A o LEGEND
% \ e 0o ] ) -
N g . LS. T, Great Lakes Basin Drainage Boundaries
i i - AR i
NS _':'4 ] {4 R : 7 J Subbasing
‘rw Ve L= ~

Subbosin number

/
Oy T 4 [
MINNESOTA 08 ¢ R Z’ ~ ‘ {
- . \

_———yT
’
p ~a ~?
1 Wy PRGN
\ ’ ~
\‘ ’ o ‘\-’,‘
G I}
oy A SIATUTE m
,‘ ~Suenar “ 2 —
- : M W0 4 e B0 W 199 :
ST "
P -
O .
.ﬁ\”"“.‘ ot "
wist 1
1
B -'\‘.:a i ’-4;24 {
- 7 .
L, aﬁ!}lu:m . %:: (7 A Ly
- b o~ GFORTTAN -
l‘. Horr datr "-S'\, e, HA)Y ¥ £ ‘\_. :
H i f : PO Ny 4 s
. | @\ raxewuron i 8
i A Sahy o . \,
4 % \ i f,P .
i 5 . [
¥ v Lk Nemares H . AP 7 2 s
i ! " 5, v
3 \ I i 2 2 ' 5 /'
- R ’ o .
/ S e '
2 ks W ‘.» ! J ! KE ONTARIO ‘ @ . s
] ' . 1 ; ., LA CanADA_ _ s A
' TR - 1 | -7 TORITED STATES ety 3N
N N X Ra Cily & N‘" [N ot ke Rlome
- ‘; L St Ane R - f 5 . e TN 1 Oy
{ e ., Seginril TR N : . /3 Rachester g Ofyracusd
\ : DR ; H s
5 O Muskegon ", S / g v € 28 e 30,7
Milwaukee o, AN R %) I . PN § Forke 4
" piennid A b Flint | PR X Seavier f
. G D 3 4 ‘l\ o E Lk v
Racine Grand Rapids i ; e St Clair River i ! .
-5 T FAansing), 4 & et T
wisconsy__ Menashag Ve Laky YORK ~ & i~
iLLINDTS - Kalamazoo bA‘hebor_ Detroit 8¢ Clair - i N
\ Jacksen® } ° Detront .- _E EBIE <24 Sa\ ) ew YORK
) - B er / . L‘b‘ E",; e —— ,‘ FENNSYLVANIA
o P " hd
i L 8 g s
Chicaga O MICHIGAN " s HIadd . - ¢
! T WDANA T GAD G \‘[3_ - o
——— 0, )
LLINOIS  Hammongig oy ®South Bend ol p Totedi™ oy Gltevetand { I* |5
S e S . o . 5 py 0|>
R ~ - A 0 Lozain -
e # I~ g
T 5 ¢ = OAkdn o2 ~
Fort Wayns{G™ o 5 SN |£
1 . E PN e ;

INDIANA ! tmo . {7 QHIO - -

08

oI xipusddy



funo)) £q paeSl] $30V  g-¢1 UNDIL

atos = ,\ ACRES {X100}

=R N "
e > Wiz e
™~ . .
~ M - =
LAKE  SUPERIOR Vi, “ = x
€530, .
s = Fr,~ -
- e NUMERALS |NDICATE HUNDREDS
/ RN OF ACRES |RRIGATED.
A .
- M' 1.2 _
Pl Rensl NS \,-\//
: ; MKHG%N -
s s
Micy, 2.4
s -
G

CRORLAN

N
v 3 a3
\ L\\
' i)
LAKE\HURON 4 /-

mrT4 oAl
I // ¢

wu:,CNsmZJ

252 o5
=1 LAKE
§ o0 gy :
ifé
AT
5a

WISCONSIN [ T o

TINGIS 77
7

o

..... AVANIA
< | 7 2.3 PG
e pana] || e A anisaan
2 N H EOM\C |GAN
ILLINGIS
- 1aer [ronn] SIAFUTE MILES
[ - -
v 20 a 20 40 80 B0 lu¢
g
§|§ A PO, N s S (PR
FEOINDIANA  |glo T -
. |
a 9.“. o
£

18 ¢rI wipuaddy



82 Appendix 15

400 4l

55
J Chishotm =
g

N

S

DL

&

e‘(a‘s/ s
Aurore 0
7 o

FIGURE 15-3 S'oillkfl;r_ilg_&:ltion Limitations, Planning Subarea 1.1. Numbers are soil as-

sociation codes.

»:*&\ Tom
Y AR T )
b Ll bt
«t;@‘%&% Phar )
b

A
PR

ST
!-A;:’:;* 5 1,

e 5 a5 L6
et R DO GRS 4

i

2

ﬂf} ™

ol
e VICINITY MAFE
Tana SCALE 1% MILES

Taxt suptho
e o om0 103

Y
e

SCALE IN MILES

o 5 10 18 20 25




Appendix 15 88

KEWEENAW COUNTY

Ontonagon

& MATCH LINE

s |o
@” ) a
1w, fedq' ;
. 29 ~Heg i
3 8 ,
28 Sk
Ié-l 1ah Hon
= »
10 N 43
5 43 17 "
2 26 Ze 1
= 29
26 28
26
wnisors” o VIGINIYY MAP : l ™.

SCALE IN MILES
—r—

MODERATE

1 SEVERE

SCALE IN MILES

¢ 5 10 15 20 25

FIGURE 15-4 Seil Irrigation Limitations, Planning Subarea 1.2. Numbers are.soil as-
sociation codes. \ s



84 Appendix 15

WICINITY MAP

SCALE IN MILES
——

." ) .
i

0D~
A
WASHlNGTON
ISLAND

oY

HODERATE

SEVERE

BCALE IN MILES

0 5 10 15 20 25

FIGURE 15-5° Soil Irrigation Limitations, Planhing Subarea 2.1. Numbers are soil as-
sociation codes. ' : o



Appendiz 15 85 .

VIGINITY MAP

SCALE IN MILES
m—
9 5000

22

& * MODERATE

SEVERE L

Aurora ¥

- SCALglt‘i‘M‘ILES'
. o s 10 15 20
FIGURE 15-6 Seil Irrigation Limitations, Planning Subarea 2.2. Numbers and letters are
soil association codes.




‘86 Ap-péndix 15

Grand Haven

& :

onvikk

£ -
My 27 GMichigah Center
& e Pe3T
42 Y I8 .
St. Joseph BAgtonf- 3 RN Xk’%g 38"
4 B INRSDALES £
Qene 31 AN hsga; L
INIC R IR
3 SNt )
. "hg";‘ cHillsga
MRS, "
A {398y
L
i
— J5¢ L
SMICHIGAN i
OHIO
.
N .
Plytnou 164 b endallvilte
4 = 13¢
we4 f 13¢ r38
6 _/
(  marsha sc((‘
SHALY, (150
VICINITY MAP m
MODERATE

SCALE IN MILES
=
. T o %0 100

:i SEVERE

— SCALE N MILES

0 5 10 15 20 25

FIGURE 15-7 Seil Ifrigation Limitations, Planning Subarea 2.3. Numbers and letters are
soil association codes.




Appendix 15 87

22 16
] .

A A

29 iy ! b
Pl tahe 30
“‘t - A

Sl.é ach Mackinac Island

A~

Straits of Mackinac

" Morth Manitay ksland
b} 27
w%s South Maniou IsIonde—‘

MODERATE ke,

SEVERE wanistee 28 MAMIS 6
2t
s =

MICINITY MaP

SGALL I MILES

......

SCALE N MILES

0 5 10 15 20 25

FIGURE 15-8 Soil Irrigation Limitations, Planning Subarea 2.4. Numbers are soil association
codes. _ ;



38 Appendix 15

VICINITY MaP

cansor SCALE I MILES
—
050 100

St. ignace
Mackinac kland

’ Bois Blanc Island . 0<4" S
. )
. ( }5‘0\104
. S
<

Hubbard La

27
6 z8e
s
54 Th
Loond
*
. Osacoda
£

MODERATE

SEVERE

s [ SAGINAW BAY

SCALE IN MILES

0 5 10 15 20

FIGURE 15-9 . Soil Irrigation Limitations, Planning Subarea 3.1. Numbers are soil as- -

‘sociation codes.




* Appendix 15 89 .

LAKE HURON

Port Aust

SAGINAW BAY

VICINITY MAap
‘ SEALE‘__L=!=M:LI‘§
’ - ] o s UFEE wooRate
:] SEVERE
ﬁgcgl_gm MILES
) ’ o 5 1o 15 20
FIGURE 15-10 Seil Irrigation Limitations, Planning Suba
sociation codes.

rea 3.2. Numbers are soil as- - .



90 Appendix 15

INNESOTA VICINITY MAP

SCALE I MiLES |

ST. CLAIR

s
S Ldke"Dnon |* .
ke L "

OAKLAND /, /TR macoms
. I \
AT
. - i ne"g.'c 32
. » Holly" | " Y L P
5 . g - ﬁ"-.'fj._ o7 3" 1| aRopieo 162_’ .

2,
%) Anchor 3’)’ Algonac/l
A e

- i * ‘ Mt 5 mens&}%j /’/

5 W 7

.,':.(. WAYNE @',//ZIV/////
' 3 // y

:/ // _, LAKE ST. CLAIR

&
o

,

BHmouth g

e MODERATE |
] SEVERE

T k_,j’ OHIO 7

SCALE IN MILES

o 5 10 15

FIGURE 15-11 Seil Irrigation Limitations, Planning Subarea 4.1. Numbers are soil as-
sociation codes.



MERCER
7N geling

(Y

WOOD

i
(I B

Appendix 15 91

~
w%:
£
LAKE ERIE
Bumee Bay 4 aQ
5 .pc:
Toledo i
o M Keliys Island
) Port Clint: ] - Sandusky Bay
W 5
4 GOk 2y 8
dusky, 6§_ e 30
g},(‘ 5
R 1E o

Iz H

VICINITY MAP

BCALE IN MILES
——

/_/‘L) 2
- 1t
ot B Final

MGDERATE

SEVERE

SCALE IN MILES

0 5 10 15 20 26

FIGURE 15-12 Soil Irrigation Limitations, Planning Subarea 4.2. Numbers and letters
are soil association codes. ‘



) 92 Appendix 15

t“

\

2

Fairport Harbor

Painesville

Grs!\d

' Lorain
/ Black River
- 8
323| ‘30 © [ Eyria
8
Oberlin
o} - -
: . E3
e’k §
& &t 36
& &
! 2 Welllngthn|’
. Medinao
AN (
\r 38
—
3

] .
MINNESOTA

INDIANA,

VICINITY MAP

SCALE I MILES
=1

MODERATE

SEVERE

SCALE IN MILES

o 5 10 15

‘ FIGURE‘. 15-13  Soil Irrigaﬁdn Limitations; Planning Subarea 4.3. Numbers and letters are soil

association codes.



Appendix 1 5 93

2 |y
4 7 o

EL \VM

Jamgstown g T o Oldan

. =z
> _‘U ZI'EJ m \ S
n HAUTAUQUA EwW cATTARRUGUS L
P H@ | PENNSYLVANIA
FHO Corry _
¥ unpeeny -4 : |

™ PH

T suiar

winesord VICINITY MAP MODERATE
SCALE IN MILES B SEVERE

SCALE IN MILES

[ & 10 15 20

FIGURE 15-14  Soil Irrigation Limitations, Planning Subarea 4.4. Letters are soil association
codes.



84 Appendix 15

L AKE ONTARI O
e @*%‘%{ LT
s ot k. T e
o HK - J 3
& 4 x C0Y w"% =T
S s >4 ¥T L =/
o T o Sale BorgeSong)” %ﬂ!q ARy
A 8P Aioon GH et Fuier. g y
W I . -
X ptedr Brockport” uin A \ ry t
OH ) Cof= F""f S1
FT ~agrEANS o BN
Black 7
My See 2 ngafe $0%
oH X 55 5l w%'::é
) [ on Ay b an Vi
Tonawanda 3 g; LTE SRS oy “Ofﬁq B .
3 i w4 o
f giiEES{:*' / Bg';ﬂ%;%é‘ F M“&jos
[R5 R :
L \ :&Aii%%@" 43 froliEse A2
bR E . |V|NGS‘0{
oR : < )
ENESE , o HL N
. > f “} “es y
ok '=_» ’ -;.E HL A
pOT e - GE 4.y
G"‘l‘g“h‘ bR Hin A i d, esas,
- P . Y s L
PR -\ etk
EL . A o . vmh
‘ % - Lak i e Cake
.
1y T AF Y : - EL
et [iad L L g : A (\%“h
LT o] A D
) o el Y o W &
[ .4 Ve cc Dansvil
W E
é%gga 3 L 1 - .

VICINITY MAP

SCALE IN MILES
—r

SLIGHT

MODERATE

SEVERE

SCALE IN MILES

| ——— |
o 5 10 15

- FIGURE 15-15 Soil Irrigation Limitations, Planning Subarea 5.1. Letters are soil associ-
ation codes.



Appendix 15 95

£

a3

- PR
LN & VICINITY MAP

SCALE IN MILES Li_] SLIGHT
. Z EER uoverate
C severe

SCALE IN MILES
Q 8 0 15 20

FIGURE 15-16 Soil Irrigation Limitations, Planning Subarea 5.2. Letters are soil associ-
ation codes,



96 Appendix 15

/ 2
'y .
Resegy { o
& Raquf?o Lake
LAKE Fultan Lakas
4 =7 i
ONTARIO w7 o J
7 P o/
/
/ S/
Lo
YICINITY MAP
SCALE IN MILES
- MODERATE
[ severe

‘‘‘‘‘‘‘‘

uuuuuuu

SCALE IN MILES

o 5 io 15

FIGURE 15-17 Soil Irrigation Limitations, Planning Subarea 5.3. Letters are soil assoei-

ation codes.



=

\%

- Tempe.-ance £,

: /1 « Babbitt
«

“N

L

%Fwo Harbors

By i BN
o,
)t B

N7

e

Bayfiel

Appendix 15 97

LA
ARESOTH VICINITY MAP

SCALE N MILES
IS
0 500

2-Grand Marais

S
o 0
P &b p
( APOSTLE ISLANDS
(3,00 e

e
CARLTON Ia b >
alZ
wlo /
Z{Q
z|2
3 B3
DOUGLAS BAYFIELD
1
[}
ASHLAND IRCN
SOIL- LIMITATION  WELL YIELD (gpm)
MODERATE 100 - 500
.
MODERATE 500
SEVERE 190 - 500
SEVERE 500

FIGURE 15—187 Soil Limitations and Well Yields, Planning Subarea 1.1

SCALE IN MILES

0 § 10 15 20 25



98 Appendix 15

KEWEENAW COUNTY 3
Ontanagon
%
k3
B, Yellow Do %
®
e
O
ey,
Marquette
. QQQ
Ishpe 80 ~Negoynee £
% \ S
& -
N gaDGEBIC \ X
MARQUETTE T
At =
A ALGER

‘\” d‘/‘\‘;» 3
L7 WHITERISH N

p -, BAY

MATCH LINE

oL
wn e
NLSGIA [ VICINITY MAP ~

SCALE IN MILES
—x—

S0 . ELD »
z * ; MODERATE 100 ~ 500

D SEVERE 100 - 500

SCALE IN MILES

0 5 10 15 20 25

FIGURE 15-19 Soil Limitations and Well Yields, Planning Subarea 1.2



Appendix 15 99

(0

IROI

\

VICINITY MAP

SCALE IN MILES
e _a
o 50 100

{

Resarvolt .}
For,
River

Paint Biver

¢
Iron River
-

DICKINSON

’;& >
e

orway

2T o

Litle codar Rive,

)
ondon

nasha

o
ﬁnah )
Paygan x

WINNEBAGD

FOND DU LAC
QRipon

£

Lake Winneba

Lake

Fond du Lac

TN .'

FIGURE 15-20 Soil Limitations and Well Yields, Plémning Subarea 2.1

SOIL LIMITATION

WELL YIELD (gpm)

MODERATE
MODERATE
SEVERE

SEVERE

SCALE IN MILES

c 5 10

100 - 500
500
100 - 500
500

15 20 25



100 Appendix 15

VICINITY MAF

SCALL 1N KMIES

® (South Milwaukee

FIGURE 15-21 Soil Limitations and Well Yields, Planning Subarea 2.2

Saint Charles ©

WALWORTH %
i
%’7 Racine
o Elkhorn 4 ) RS )
;
7 ) W%E
B Kenosh
?//A anosha rs
. __ . _WISCONSIN KENOSHA\_ SOIL LIMITAT! WELL YJELD {gpm)
ILLINOIS !D 8/ zign MIDERATE 100 - 500
OHarvard 2 =
rvar /// > I ocereTe 500
Waukegan = . ] sevese 100 - 500
7 m ‘ SEVER 500
" pMarenge .Lake Forest VET
0 Crystal Lake '
Highland Park
McHENRY LAKE
© KANE

) Aurora E

7

'-

v A0
BNy

7 Ky s vl #LaPorte
e Calum
7%

“Z
Y
#Valparaiso
o P"\j
Crown Point -
A

2.z -
WILL T PORTER

LA PORTE

® Knox

STARKE

SCALE IN MILES

0 5 I.OV 15 20



i

- CLIN

I
Portland

<]

o

L Corunna
| Curand «
. qahes, River
ng
root!

Appendix 15

TON SHIAWASSEE

Qwossg

St. Joh

INGHAM )(
y

Jackson §

O Mic é? Center

Hil

7

HILLSDALE

lisgdale

MICHIGAN

oH

ST. JOSEPH.

Plymouth
o

MARSHALL

Y
e
MINHESOTR

10

SOIL LIMITATION WELL Y{ELD {gpm)

VICINITY MAP

SCALE N MILES %{
ALE U

MODERATE

& S0 100
- : I vooereTE
o SEVERE
L

BRI SEVERE

100 - 500
500 .
100 - 50O
500

SCALE IN MILES

a 5 10 15 20 25

FIGURE 15-22 Soil Limitations and Well Yields, Planning Subarea 2.3

101



102 Appendix 15

&)
ladstane,
<5
Escanaba eg ‘B_\
& +*
A
o
& ¢4
3 . ¥
9
GQ
~N
Wi €
5

Manistique lake

A
e wKINAC
o Brevoort Lake
) e

<
Mackinac Island

©
Bais Blanc Island
4

.0
S N

b
Beaver Island

°
St ldpac
Q

oQ

Maniztique
Straits of Mackinac

Charlevoix

Lake Charlevoix
* ayne ()?‘/

CHARLEVQOI

&
S
&

&
2
$
&£
)

g
&

North Manitou Island Q

South Manitou |s|and6>

OIL LIMITATION  WELL Y'ELD (gpm)
T WNDERATE 100 - 500
BB overate 500
— 5
! 100 - = -
SEVERE % gA STEE:
J— S Y
LR SEVERE 500 Litte
.‘H_
~ A
MitamiER L VICINITY MAP
ANADA SCALE "N MNLES
OCEANA
v
Whitehall
© Muskey-/
a 5 10

USKEGON

_FIGURE 15-23 Seil Limitations and Well Yields, Planning Subarea 2.4

SCALE IN MILES
15 20 25



Appendix 15 103

VICINITY MAP
SCALE IN MILES
=y
1 0 50 100

CHIPPEWA

MACKINAC

l]' LT
5

Iy “'
. e
‘

St lgnace
0 Mackinac Island
o

S Blanc Island

Straits of Mackinac

Sl
Grand Lake'

Thunder Bey

FIGURE 15-24 Soil Limitations and Well Yields, Planning Subarea 3.1

e
p v
\d_/acona,¥s )
3
10SCO \
o Y
s oy Oscoda
P < SOIL _LIMITATION  WELL YIELD {gpm)
¢t Tawas "
SACHR Ll [T DDERATE 106 - 500
ﬁ W e oo
~ ! severe 100 - 500
ARENAC )
o =i
Rifle Rive; GBS sEveRe 500
SAGINAW BAY
SCALE IN MILES
a 5 10 15 20



104 Appendix 15

HURON

SAGINAW BAY

s\ Harbor Beach

y §5€0 B

194,

Chesaning
GRATIOT

St. Johns 7
[=]

5
-. 50 eguw

&5 $Ourg
’o,%r
%

J

VICINITY MAP

SCALE IN MILES
]

SOIL LIMITATION  WELL YIELO {gpm!
MODERATE 100 - 500
a7~ sn 1o
[ PEERILIG 500
[T7)  sevene 100 - 560
SEVEHE 500

SCALE IN MILES
Q 5
FIGURE 15-25 Soil Limitations and Well Yields, Planning Subarea 3.2

10 15 ) 20



Appendix 15 105

VIGINITY MAP

SCALE IN MILES
[

WSCOMSIN

ST. CLAIR
y  MACOMB

OAKLAND

- + Holly
. LIVINGSTON .

& Howell

SOIL LIMITATION WELL YIELD {gpm)

HODERATE 160 - 500
R vooerete 500
T sevene 100 - 500

_SEVERE 500

Blissfie

\ENAWEE ) ,M‘fHIGANV MANROE . v
L""_,// oHIO 7 ’

SCALE IN MILES

o 5 1¢ 15

FIGURE 15-26 . Soil Limitations and Well Yields, Planning Subarea 4.1



106 Appendix 15

LAKE ERIE

i a
o<

y
El
//
//// Toledo . -F Kellvs il
OTTAWAK — Qj ellys Island
o5

sga'\"\ Port Clintaq

105 A

ez

Sandusky Bay

FULTON

Napoleon

- Defianc,

HENRY |

! Paulding s \iUTNAM 7 ; \‘)
1 2
ard RIYEC P Eindlay E
4,? SENECA
CRAWFORD | I Q

| o
i PAULDI Blan®
i ort Wayn L
vaN wERT)
ALLEN & o
) i
N R ' Vanwert] | 1 ALLEN "
5 HANCOCK
g Bucyry:
%, | Dplphos
0y ¥ vy L Upper Santysky, L
B, £ ® Ada : /—
' [t Uima YANDOT
ADAMS | ES _—
' MERCER AUBLAIZE \
i appkoneta, —
elina
St Mar,

WELL YIELD {gpm)}

l
SOL LIMITATEON
VICINITY MAP MODERATE 100 - 500
R ooeRaTe 500
100 - S00

SEVERE
500

SEVERE

SCALE IN MILES

SCALE IN MILES

0 5 110 158 20 25

FIGURE 15-27 Seoil Limitations and Well Yields, Planning Subarea 4.2



Larain

MEDINA

o

€
?.\

e Fairport Harbor

Chagrin Rive,

Geneva

d
Painesville G

Appendix 15 107

5) Ashtabula
N\\\ahw'a

YINYATASNNIL

o G

N

!
7
7,

SUMMIT

DA

VICINITY MAP

SCALE \N MHES
—
4 50 100

o

AN

Ravenna

PORTAGE

SOIL LIMITATION

WELL YIELD (gpm}

.ﬁﬁ MODERATE

SEVERE

L

100 - 500

100 - 530

SCALE IN MILES

FIGURE 15-28 Soil Limitations and Well Yields, Planning Subarea 4.3



108 Appendix 15

Prasgue ksle

)
=~/

ERIE -

OHIO\
PE

A

LYAN
Y

g

LAKE ONTARIO

—

NIAGARA

r Niag

erebeIN )

e

Lockport
& :

§
N

£

(Tonawanda

& Dunkirk

O Fredonia " | X

¢ Salamanca

.§ | E @ Jamestown & Olean
W Z
E |_ CHAUTAUQUA NEW YORK CATTARALGUS
Bl
PENNSYLVANIA

O Corry
Union City I

T
MINKESDTA

YICINITY MAP

SCALE IN MILES
—

SOIL LIMITATION

- — \
% Tonawand,

WELL YIELD {(gpm)

MCDERATE

SEYERE

100 - 500

100 - 500

SCALE IN MILES

0 -3 Hil

FIGURE 15-29 Soil Limitations and Well Yields, Planning Subarea 4.4

15 20



Appendix 15 109

L AKE ONTARIO
%
AN
o 3 .
. - Yot¥_State Barge Cong;
8 > “ Abian Rochester \
Medina Brockport k
* Lewiston

—_— e T

~BRLEANS ) R0
Black v
Crent

Niagara Fg}/—

; )
Tonawanda “
® Barayi d& 17 ‘?A >
a'“'w =
e ROE

/ LIVINGSTON

GENESEf rs 2
c%"‘to'::l*{g'g /
e
W Honeoke Lake
Canadice Fake
TP
N

1 NEW YORK ™ @wr | 5
B PENNSYL\Q‘ NG
.1.;..' . \, S

VICINITY MAP

SCALE IN.MILES
——

SOIL LIMITATION WELL YIELD {gpm)

MODERATE 108 - 500

2 P— I MODERATE 500
: > A

— &;‘ I [77) severe 100 - 500

nLeQrs H | _ : PEMHSTLVANIA ; SEVERE 500
! .
- . SCALE IN MILES
o 5 10 15

FIGURE 15-30 Soil Limitations and Well Yields, Planning Subarea 5.1



. 110 Appendix 15

1 / . ———
w 3 K p M g Creek
/ ¥ -
r .
’ a1 Creek )
<
OSwig \
N Lo
on’t Leer
€ Oswegp
O‘i amden ?
Fulion %, 'cb
c » Y
WAYNE Z, [
Rome
" o Oneida take ¥ aritor
: e Wi sville Barge{ Canfi!
Yort \ Clyde Utica
Stape BatGE a2, - ca, 3 = A
Palmyra . Lyons ‘Zb, “ R
ONTARID  Mewark ~ W
J g
| Aub
Waterlgo Falls “r ONGNDA Cazenous
O ganandaigua Oitisco HERKIMER
Geneva® Loke M ONEIDA
Skaneatelos la'lc *Hamilton
anandaigua Cayuga Owasco -l
Lake _ Lake Lake =
YATES . MADISON
Seneca / St
3 Penin Yan Lake
‘{ CAYLN
SENECA
L~
evka lake /
( Ithaca
S \ /
atkins Glen
TOMPKINS
SCHUYLER

VICINITY MAFR

SCALE N MILES

npiaNa

SOIL LIMITATION

WELL YIELD {gpm}

- MODERATE 100 - 500
[] rUniRatE 500
7] sevaue 100 - 500
[Gamel SLYLRE 560

FIGURE 15-31 Soil Limitations and Well Yields, Planning Subarea 5.2

SCALE IN MILES

S 0 15 20



Appendiz 15

5
( Saranac Lakes
Ry
. —
& 7
e S
/
2,
)
Cd T e
Resekniy { -
< Raquﬂe Lake
LAKE \a . fulte -
ONTARIO [ 57 o
3 o7 2 /
& S’
A .
&
\ /
\/
“""‘;;’ - VICINITY MaP .
anADa SCALE IN MILES SOIL LIMITATION WELL YIELD (gpm}
o 5 100
- ADDERATE 100 - 800
camaon M f 7] sivere 100 - 500
ay

SCALE IN MILES

o S 10 15 .20

FIGURE 15-32 Soil Limitations and Well Yields, Planning Subarea 5.3

111



— e

GB GREAT LAKES -BASIN FRAME-
1627 WORK STUDY - APPENDIX 15
.G8 . '

U582x

STATE CAPITOL

|

i P
. LEGISLAT!IVE REFERENCE LIBRARY r i
! H

ST. PAUL, MINNESOTA 55101 /i

| B S —

s e = ——



1627

©.G8
11582%

AUTHOR

Titee  GREAT TAKES BASTN FRAMEWORK
STUDY - APPENDIX 15

DATE DUE

BORROWER'S NAME

GAYLORD 48







