






























































Agriculture (Nonirrigation)

During 1988 and 1989, about 10.4 Mgal/d of
freshwater was used for agricultural (nonirriga-
tion) activities, mainly livestock watering and
feedlot and dairy operations; 244 Mgal/d was
from surface-water sources and 7.95 Mgal/d was
from ground-water sources (table 11). The major
types of livestock raised in Maryland are poultry,
cattle, dairy cows, hogs, and sheep. The four coun-
ties (Dorchester, Somerset, Wicomico, and
Worcester) of the lower Eastern Shore account for
about 34 percent of total agricultural revenue in the
State, because this area is one of the nation’s leading
producers of broiler chickens (Di Lisio, 1983, p. 80).

Irrigation

The amount of water used for irrigation can
vary greatly by year and among users during a par-
ticular year. In addition to differences in soils and
rainfall distribution, other factors including type of
crop or turf grown, timing and length of planting
and growing seasons, and watering schedule affect
the amount of water used for irrigation (Brodie and
others, 1984, p. 7).

Freshwater use for irrigating farm crops; com-
mercial, municipal, and institutional lawns and
parks; golf courses; and nursery plants was about
46.5 Mgal/d during 1988 (table 12a). Of this
amount, 41.3 Mgal /d was used for irrigating crops
including corn, soybeans, tobacco, grains, toma-
toes, and melons. In addition, 4.24 Mgal/d of
brackish surface water was used for farm irrigation.
Brackish water is too saline to be potable, but is less
saline than sea water--that is, total dissolved solids
(TDS) concentrations range from about 1,000 to
20,000 mg/L; the TDS concentrations in sea water is
about 35,000 mg/L (Drever, 1982, p. 12).

About 68,000 acres of cropland in Maryland
were irrigated in the State during 1988, of which
about 61,330 acres or 90 percent were in the eight
counties east of Chesapeake Bay (fig. 1). During
1988, about 17.5 Mgal/d of fresh surface water was
used to irrigate about 24,000 acres and 28.9 Mgal/d
of ground water was used to irrigate about 38,000
acres.

During 1989, total freshwater used for irriga-
tion was 36.9 Mgal/d (table 12b), of which 33.5
Mgal/d was used for irrigating farm crops. More
land (about 69,000 acres) was irrigated during 1989
than during 1988, but less water was used during
1989. About 14.4 Mgal/d of fresh surface water was
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used to irrigate about 24,000 acres and 22.6 Mgal/d
of fresh ground water was used to irrigate about
38,000 acres. In addition, about 3.44 Mgal/d of
brackish surface water was used for irrigating
crops.

The largest irrigated acreage in the State was
in Caroline County--19,130 acres during 1988 and
19,420 acres during 1989 (28 percent of total irri-
gated land). The largest freshwater withdrawals for
irrigation were in Dorchester County, with 11.4
Mgal/d during 1988 and 9.29 Mgal/d during 1989.

Aquaculture

Aquaculture, also known as fish farming or
fish culture, is the controlled production of finfish,
shellfish, and aquatic plants in fresh and saline
water (Maryland Department of Agriculture, 1988).
In Maryland, aquaculture includes production of
ornamental fish, oysters, soft-shell crabs, crawfish,
hybrid striped bass, catfish, tilapia, trout, aquatic
plants, and other aquatic species such as perch and
sturgeon.

During 1988, about 7.35 Mgal /d of freshwater
was withdrawn for aquaculture in the State, of
which 3.04 Mgal /d was from surface-water sources
and 4.32 Mgal/d was from ground-water sources
(table 13a). In addition, 4.74 Mgal/d of saline sur-
face water was used for this purpose. Freshwater
withdrawals for aquaculture increased during 1989
to 8.69 Mgal/d, of which 4.00 Mgal/d was from
surface-water sources and 4.69 was from ground-
water sources (table 13b). Use of saline surface
water also increased during 1989 to 12.0 Mgal/d.

SUMMARY

During 1988, about 1,480 Mgal/d of freshwa-
ter was withdrawn from surface-water and
ground-water sources in Maryland, compared to
about 1,430 Mgal/d withdrawn during 1989.
About 1,240 Mgal/d during 1988 and 1,196 Mgal/d
during 1989 (84 percent for each year) was used in
the State. About 240 Mgal/d during 1988 and 234
Mgal/d during 1989 (16 percent for each year) was
transferred to surrounding States and the District of
Columbia for water supply. More than 7 Mgal /d of
freshwater was imported from bordering States for
use in Maryland during the period.

Most freshwater withdrawals (about 1,240
Mgal/d during 1988 and 1,200 Mgal/d during 1989
or 84 percent of total for each year) were from sur-
face-water sources. The largest surface-water



withdrawals, more than 100 Mgal/d, were in Mont-
gomery and Baltimore Counties. These counties
provide water sources for public suppliers that
serve the Baltimore City and District of Columbia
metropolitan areas. Most fresh surface water (about
889 Mgal/d during 1988 and 852 Mgal/d during
1989 or more than 70 percent) was withdrawn and
used in the Potomac drainage basin, whereas most
ground water (about 172 Mgal/d during 1988 and
159 Mgal /d during 1989) was withdrawn and used
in the Upper Chesapeake drainage basin. The Poto-
mac Group aquifers were the largest source of
ground water (24 percent of total ground-water
withdrawals) each year.

The population of Maryland served by public
water-supply systems increased from 3.80 million
(83 percent) during 1988 to 3.86 million (84 percent)
during 1989. In addition, during the peak tourist
season (from May to September), the Ocean City
water-supply system served approximately 268,000
more individuals than the base population of about
12,000. During each year, surface water was used
by about 69 percent of the State’s population and
ground water was used by remaining 31 percent.

Ten water-use categories represent the major
demands on the surface-water and ground-water
resources of the State during 1988-89: Public sup-
ply, domestic, commercial, industrial, mining,
thermoelectric-power generation, hydroelectric-
power generation, agriculture (nonirrigation), irri-
gation, and aquaculture.

Public-supply systems withdrew the largest
quantity of water in the State (810 Mgal/d during
1988 and 791 Mgal/d during 1989) during 1988-89.
This water was used by residences, commercial
establishments, and industries. Baltimore City
received the largest public-supply deliveries, about
147 Mgal/d during 1988 and 145 Mgal/d during
1989, of all municipalities in Maryland.

Domestic water use decreased from about 488
Mgal/d during 1988 to 486 Mgal/d during 1989.
About 425 Mgal/d during 1988 and 423 Mgal/d
during 1989 were received from public suppliers
and about 632 Mgal/d during 1988 and 63.1
Mgal/d during 1989 were self-supplied. All self-
supplied domestic water withdrawals were from
ground-water sources.
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Fresh surface-water and ground-water use by
industries decreased from 140 Mgal /d during 1988
to 138 Mgal/d during 1989. About 76.9 Mgal/d
during 1988 and 75.9 Mgal/d during 1989 were
self-supplied. The remaining water used was deliv-
ered by public suppliers.

Industries also used saline surface water--336
Mgal/d during 1988 and 356 Mgal/d during 1989.
About 80.0 Mgal/d of reclaimed municipal waste-
water was used for industrial purposes each year.

Fresh surface-water and ground-water use for
mining remained constant at 23.9 Mgal/d during
1988-89. About 17.7 Mgal/d during 1988 and 6.77
Mgal/d during 1989 of brackish or saline surface
water were withdrawn, primarily for dredging
operations.

Fresh surface-water and ground-water with-
drawals for thermoelectric-power generation
decreased from 418 Mgal/d during 1988 to 397
Mgal/d during 1989. Smaller quantities of saline
surface water were used for cooling purposes dur-
ing 1989 (4,760 Mgal/d) than during 1988 (6,090
Mgal/d), primarily because of inactivity at a
nuclear power plant during most of 1989.

Fresh surface-water use for hydroelectric-
power generation increased from 15,800 Mgal/d
during 1988 to 21,900 Mgal/d during 1989.
Although the amount of water diverted through
some plants was considerable, the amount con-
sumed was negligible.

Fresh surface-water and ground-water use for
agriculture (nonirrigation) was about 10.4 Mgal/d
during each year of the 2-year period. About 2.44
Mgal/d was from surface-water sources and 7.95
Mgal/d was from ground-water sources.

Fresh surface-water and ground-water use for
irrigation decreased from 46.5 Mgal /d during 1988
to 36.9 Mgal /d during 1989. Most of the water (41.3
Mgal/d during 1988 and 33.5 Mgal/d during 1989)
was used for irrigating farm crops.

Fresh surface-water and ground-water with-
drawals for aquaculture increased from 7.35
Mgal/d during 1988 to 8.69 Mgal/d during 1989.
Saline surface-water withdrawals for aquaculture
also increased from 4.32 Mgal/d during 1988 to
12.0 Mgal/d during 1989.
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Table 5a.--Domestic water withdrawals (self-supplied) and deliveries from
public suppliers in Maryland, by county, 1988

[State totals rounded to three significant figures. (Sources: Withdrawals, estimated using population projection data
compiled fromMaryland Department of State Planning, 1987, using per capita use of 80 gallons per day; Population
projections, data compiled from Maryland Department of State Planning, 1987]

Self-supplied Public-supplied Total
Water Withdrawals
Ground-water deliveries, and deliveries,

County Population withdrawals, in Population in millions in millions
or (self-supplied), million gallons served, in gallons gallons
city in thousands per day thousands per day per day
Allegany 13.20 1.06 61.30 6.91 7.97
Anne Arundel 90.41 79 324.95 25.57 33.48
Baltimore 58.60 4.72 619.82 77.90 82.62
Calvert 34.97 2.87 10.85 1.15 4.02
Caroline 15.40 1.29 8.98 113 242
Carroll 61.09 493 54.31 5.01 9.94
Cecil 3451 277 33.83 259 5.36
Charles 32.02 2.58 62.02 5.26 784
Dorchester n.77 .95 18.21 2.08 3.03
Frederick 71.70 5.79 65.36 9.62 1541
Garrett 18.65 1.49 8.31 .73 222
Harford 36.78 3.02 124.78 771 10.73
Howard 3140 2.55 141.00 13.04 15.59
Kent 9.22 .76 7.70 .89 1.65
Montgomery 57.25 487 624.61 76.36 8123
Prince Georges 24.96 2.02 671.74 68.33 70.35
Queen Annes 25.88 2.18 5.50 .48 2.66
St. Marys 44.89 3.66 24.37 242 6.08
Somerset 7.52 .60 13.36 1.61 2.21
Talbot 14.95 129 13.10 19 3.20
Washington 3141 253 86.09 8.30 10.83
Wicomico 23.72 228 47.38 420 6.48
Worcester 12.01 11 2526 6.02 713
Baltimore City .00 .00 74948 95.50 95.50
State Total 762 632 3,800 425 488
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Table 5b.—Domestic water withdrawals (self-supplied) and deliveries from
public suppliers in Maryland, by county, 1989

[State totals rounded to three significant figures. (Sources: Withdrawals, estimated using population projection data
compiled from Maryland Department of State Planning, 1987, using per capita use of 80 gallons per day; Population
projections, data compiled from Maryland Department of State Planning, 1987]

Self-supplied Public-supplied Total
Water Withdrawals
Ground-water deliveries, and deliveries,
County Population withdrawals, in Population in millions in millions
or (self-supplied), million gallons served, in gallons gallons
city in thousands per day thousands per day per day
Allegany 11.65 0.94 68.10 6.9 7.90
Anne Arundel 90.57 7.96 33111 26.36 34.32
Baltimore 59.76 478 622.95 7249 7727
Calvert 35.84 2.95 1157 112 4.07
Caroline 1542 1.29 9.12 112 241
Carroll 53.62 434 64.48 491 9.25
Cedil 30.74 247 38.53 272 5.19
Charles 35.10 2.83 62.02 5.53 8.36
Dorchester 11.65 .94 18.37 1.87 2.81
Frederick 74.00 598 66.17 9.50 1548
Garrett 1847 148 8.66 77 225
Harford 3848 3.16 126.00 8.2 11.38
Howard 27.88 227 146.37 13.06 15.33
Kent 8.96 74 8.00 9 1.68
Montgomery 58.77 5.00 637.15 80.46 85.46
Prince Georges 26.79 2.16 677.06 68.54 70.70
Queen Annes 26.63 224 5.71 46 270
St. Marys 45.30 3.70 2528 258 6.28
Somerset 8.13 .65 13.36 149 214
Talbot 14.38 127 14.05 1.86 313
Washington 31.05 251 87.35 793 10.44
Wicomico 23.72 231 4848 4.61 6.92
Worcester 12.38 1.15 2598 6.14 7.29
Baltimore City .00 .00 747.29 93.41 93.41
State Total 759 63.1 3,860 423 486
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Table 6a.—-Commercial freshwater withdrawals (self-supplied) and deliveries from
public suppliers in Maryland, by county, 1988

[State totals rounded to three significant figures. (Source: Data compiled from Maryland Water Resources Administration files}

Self-supplied Public-supplied Total
County Water withdrawals in million gallons per day Water deliveries Withdrawals and
or Source in million deliveries, in million
city Surface water Ground water Total gallons per day gallons per day
Allegany 0.02 0.17 0.19 0.95 1.14
Anne Arundel .39 475 5.14 5.02 10.16
Baltimore .04 62 66 16.69 17.35
Calvert .01 .38 39 12 51
Caroline .00 17 17 .06 23
Carroll 31 41 72 28 1.00
Cecil 34 50 84 .15 99
Charles 00 1.98 198 .58 256
Dorchester .00 .14 14 .52 .66
Frederick 03 1.00 1.03 121 224
Garrett 38 47 .85 .09 94
Harford 422 38 460 91 5.51
Howard .05 32 37 1.63 2.00
Kent .00 12 12 .05 17
Montgomery .03 44 47 10.65 11.12
Prince Georges .19 1.30 149 8.54 10.03
Queen Annes .01 51 52 .06 .58
St. Marys .00 152 152 13 1.65
Somerset .00 42 42 .09 51
Talbot .00 .35 35 2 57
Washington .05 23 28 118 146
Wicomico .00 47 47 .10 .57
Worcester .00 44 44 71 115
Baltimore City .00 .00 .00 29.39 29.39

State Total 607 17.1 232 79.3 102
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Table 6b.--Commercial freshwater withdrawals (self-supplied) and deliveries from
public suppliers in Maryland, by county, 1989

[State totals rounded to three significant figures. (Source: Data compiled from Maryland Water Resources Administration files]

Self-supplied Public-supplled Total
County Water withdrawals in million gallons per day Water deliveries Withdrawals and
or Source in million deliveries, in million
city Surface water Ground water Total gallons per day gallons per day
Allegany 0.04 0.18 022 0.95 117
Anne Arundel 39 334 373 527 9.00
Baltimore 06 .58 .64 15.53 16.17
Calvert .01 44 45 12 57
Caroline .00 24 24 .06 .30
Carroll 32 45 77 27 1.04
Cecil 35 53 .88 .20 1.08
Charles .001 77 177 .61 2.38
Dorchester .00 20 20 46 .66
Frederick .04 .81 .85 1.19 2.04
Garrett 31 52 .83 .09 92
Harford 425 39 4.64 97 5.61
Howard 04 35 39 1.63 2.02
Kent .00 14 .14 .05 19
Montgomery .01 44 45 11.20 11.65
Prince Georges .03 97 1.00 85 59.55
Queen Annes .01 55 56 .06 62
St. Marys .00 149 149 .13 1.62
Somerset .00 40 40 .08 48
Talbot .00 .38 38 .23 .61
Washington 07 22 29 113 142
Wicomico .00 .215 45 .64 1.09
Worcester .00 48 48 .72 1.20
Baltimore City .00 .00 .00 28.95 28.95

State Total 5.9 153 212 79.1 100
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Table 10a.--Hydroelectric-power-generation water use in
Maryland, by county, 1988

[State totals rounded to three significant figures. (Sources: Withdrawals estimated based on annual
power generation data obtained from Energy Informations Administration, 1989, and
Weisberg and Rose, 1985]

Freshwater use
County Thousand
or Million gallons acre-feet
city per day per year
Allegany 0.00 0.00
Anne Arundel .00 .00
Baltimore .00 .00
Calvert .00 00
Caroline 00 .00
Carroll .00 00
Cecil 5.05 5.66
Charles .00 .00
Dorchester .00 00
Frederick .00 00
Garrett 60.84 68.20
Harford 14,753.42 16,538.58
Howard .00 00
Kent .00 .00
Montgomery .00 00
Prince Georges .00 00
Queen Annes .00 .00
St. Marys 00 00
Somerset 00 .00
Talbot 00 00
Washington 932.00 1,044.77
Wicomico 00 00
Worcester 00 00
Baltimore City 00 00
State Total 15,800 17,700
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Table 10b.—-Hydroelectric-power-generation water use in
Maryland, by county, 1989

[State totals rounded to three significant figures. (Sources: Withdrawals estimated based on annual
power generation data obtained from Energy Informations Administration, 1989, and
Weisberg and Rose, 1985]

Freshwater use
County Thousand
or Million gallons acre-feet
city per day per year
Allegany 0.00 0.00
Anne Arundel .00 .00
Baltimore .00 .00
Calvert .00 .00
Caroline .00 .00
Carroll .00 .00
Cecil 8.97 10.06
Charles .00 .00
Dorchester .00 00
Frederick .00 .00
Garrett 60.84 68.20
Harford 20,473.97 22,951.32
Howard .00 .00
Kent .00 .00
Montgomery .00 .00
Prince Georges 00 .00
Queen Annes .00 .00
St. Marys A 00 00
Somerset .00 .00
Talbot .00 .00
Washington 1327.00 1,487.67
Wicomico .00 .00
Worcester .00 .00
Baltimore City 00 .00
State Total 21,900 24,500
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Table 11.--Agriculture (nonirrigation) water withdrawals in
Maryland, by county, 1988-89

[State totals rounded to three significant figures. (Source: Withdrawals estimated based on data
from U.S. Department of Commerce, 1988 and U.S. Environmental Protection Agency, 1973)]

Freshwater withdrawals in, million gallons per day

County Thousand

or Million gallons acre-feet Total

city per day per year
Allegany 0.05 0.02 0.08
Anne Arundel 04 .02 07
Baltimore 13 .16 29
Calvert 02 00 02
Caroline 04 28 32
Carroll 31 46 77
Cecil .10 20 30
Charles .04 04 .08
Dorchester 01 .19 20
Frederick 48 1.40 1.88
Garrett 22 .24 46
Harford 17 21 38
Howard .10 .08 18
Kent 06 21 27
Montgomery 1 14 25
Prince Georges 04 .02 .06
Queen Annes 06 2 28
St Marys 05 .08 13
Somerset .02 Ve 81
Talbot .03 .18 21
Washington 31 71 1.02
Wicomico .02 1.15 117
Worcester 03 1.15 1.18
Baltimore City .00 .00 .00
State Total 244 795 104
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