GEOLOGICAL SURVEY

Gunpowder
Falls
Maryland

USES OF A WATER RESOURCE
TODAY AND TOMORROW

By DERIC O’'BRYAN
and RUSSELL L. McAVOY

An analysis

of the major
demands on the
Gunpowder Falls
basin: living
space, water
supply, and
recreation

WATER-SUPPLY PAPER 1815



UNITED STATES DEPARTMENT OF THE INTERIOR
STEWART L. UDALL, Secretary

GEOLOGICAL SURVEY

William T. Pecora, Director

Library of Congress catalog-card No. GS 65-370

UNITED STATES GOVERNMENT PRINTING OFFICE, WASHINGTON : 1966

For sale by the Superintendent of Documents, U.S. Government Printing Office
Washington, D.C. 20402 - Price 45 cents (paper cover)



Contents

Page

Introduetion_ _ __ __ o eo_-_ 1
What the basin provides today.___ ________ . __________ . _________ 3
Living space_ .. _. 3
Loeation______ o 3
History._ _ _ e 5
Population____________________ o ____. 7
Eeonomies_________ . 7
Roads______ .. 10
Water resouree_ . __ o ____. 10
Water, a variable commodity __ . .________________________ 11
Averages and probabilities__ __ _ . ______________.__ .. ______ 14
Public supply for Metropolitan Baltimore____._.______________ 19
Supplemental supplies for industry_._______________ .. _______. 26
Rural dependence on wells________________________________.. 28
Ground water in the Piedmont._________________________ 29

Ground water in the Coastal Plain_______________________ 29

Waste disposal - - ___________ .- 32
Water quality._ . - - e eeea 34
Effects of the geology - . _____________.__.____ 35

Effects of man’s activities_ _ __ ___ . _____________________ 37

Effects of storm-water runoff____________________._______ 42

Effects of sedimentation__._____________________________ 46
Recreation___ e __a 51
Looking ahead _ _ __ __ e 53
Urban growth and zoning_____ _ . _________ ... 53
Population foreeasts _ _ _ .o . _ . oo 54
Projects and plans_ _ - . _ oo 57
Water for the metropolis from the Susquehanna River___ ______ 58

The Gunpowder Falls State Park____________________________ 60
Zoning and related legislation_ _____________________________. 62
Highways, byways, and a bridge___ _________________________ 63
Suburbs and metrotowns . _ . __________________________.______ 64
Reisterstown____ o __.. 64
Carney-Perry Ball_______________________ . ____ 67
Towson-Cockeysville. . ___ ______________________________ 67
Hereford-Belfast Road . _ . _______________________._____.. 67
Problems, choices, and compromises__ _ ___.__________________________ 67
Living space versus water supply .- .. - ______________________ 68
The potential sediment problem________________________.____ 68

An alternate metrotown site_ _ ___________________.___._____._ 70
Water supply versus reereation__ . __________________._________ L. 75
Draft rates and water levels_ _ _ ___________________________._. 75
Augmenting the flow below Loch Raven Dam____.__________. 79
Additional impoundments_ _ _ . _____.____.__.______________._ 79
Increasing the Patapseo water supply_ ... _________________._ 81

111



Problems, choices, and compromises—Continued
Recreation versus living space. . .- - - - _____.___.__

Publicly owned additional impoundments_____________________
Possibilities on the estuary_______ . ________________________

Conelusions. - - .
Selected referenees. . _ .
Acknowledgments - _ _ _ .
IHustrations
F1GURE 1. The three major uses of the Gunpowder Falls besin____ __
2. Indexmap____ _ ___ .
3. Map of basin population by election distriets_._________
4, Graph of land used for farming in Baltimore County and
in the Gunpowder Falls basin______________________
5. Chart of precipitation record and probable rainfall
expectancies. _ . __________________________________
6. Graph of precipitation variability___.__________________
7. Chart of average daily flow of Gunpowder Falls________
8. Graph of percentage of years when Gunpowder Falls
flow is less than average_ .. _______.________________
9. Generalized geologic map of the basin and ground-water
ZOMES - . - i
10-14. Graphs showing—
10. Range of low streamflows from zone 1_________
11. Range of low streamflows from zone 2. ________
12. The water-cycle budget, Gunpowder Falls basin_ _
13. Calculated fluctuations in the ground-water
supply in a normal year__._._______________
14. Water-level changes in Hydes well for 1961,
measured and caleulated_ - _________________
15. Sketch of development of Gunpowder Falls a~ a water
SUPPlY - - - e
16. Graph of population and water used, 1910-63__________
17. Map of water-service area (1964) and planned ex‘ensions__
18. Graph showing probability of decreasing Liberty Reser-
voir eontents_ __ _ ______ ..
19. Graph of chance of failure of Gunpowder Falls water-
supply system for various draft rates________________
20. Chart of average daily flow of water over Lozh Raven
Dam, 1953-62_______ o __.____
21. Map of the Coastal Plain section of the basin and the
Joppatowne well field_ .. __________________________
22. Chart of generalized logs of selected wells at Joppratowne__
23-25. Maps of—
23. Present (1964) and planned sewered areas______
24. Reconnaissance surveys of Loch Raven Reser-
VOIT e
25. Reconnaissance survey of Prettyboy Reservoir._ _
26-28. Recorder charts of—

26. Runoff fromarea A______________________.___
27. Runoff fromarea B_________________________
28. Storm runoff from area A____________________

v

11

13

14

16
17
17
18

19

22

23

24

27

30
31

33

39

43

44
46



Fieure 29-31.

32-35.

36.
37.
38.
39.
40.
41.

42-44,

45.

Graphs showing—
29. Relationships of dissolved substances to rainfall

30. Land use in the basin, 1850-2010_____________
31. Sediment yield reflecting change in land use,
1850-1963_ oo

Graphs showing population forecasts for—
32. Baltimore City._ . - ...
33. Baltimore County_______ . _________________
34. Metropolitan Baltimore______________________
35. Gunpowder Falls basin_ _____________.____.____
Graph of water used by metropolitan Baltimore from
1900 to 1962 and projected to 2010___ .. ____________
Map of present and proposed recreational areas_ . _____
Map of possible metrotown sites______________________
Chart of capacity loss to sediment in small impound-

Chart of projected annual sediment yield as urbanization

inereases - - _ _ . .. oo

Sketch map of Long Green Valley, a possible alternate

metrotown site___ ________________________________
Graphs showing—

42. Low streamflow from Long Green Valley__._____

43. Relations between draft rates and probability

that Loch Raven Reservoir contents will fall

below indicated amounts___ ________________

44. Amounts that draft rate can be increased with

additional reservoir capaeities. . _ ... _______

Map showing possible route of pipeline that could be

built to divert water to Patapsco River basin________

Tables

TasLE 1. Water budget by months for the Gunpowder Falls basin, 1884—

o oo o

. Chemical analysis of water from selected streams in zone1..___
Chemical analysis of water from selected streams in zone 2____
Water needed for Metropolitan Baltimore_ _________________
Suitability or readiness of metrotown sites for urbanization.- .

Page

47
48

49
55
56
56
57
58
61
65
69
70
72

73

77

80

82

Page

13
35
36
59
66















History

Captain John Smith may have entered the Gunpowder River
estuary in 1608 on his second voyage of exploration in the Chesa-
peake Bay. Later, other ships sailed up the Gunpowder River as far
as they could, to the last cascade of the stream before it enters the
Coastal Plain. Above this so-called Fall Line, the stream was named
the Gunpowder Falls to distinguish it from the downstream ard tidal
navigable part. The first white settlement in the region was estab-
lished by 1627 southeast across the Bay on Kent Island, which is at
the eastern end of the present Chesapeake Bay Bridge. The founder,
Claiborne, soon after located a fur-trading station on Garrett Island
(then called Palmer’s Island) in the mouth of the Susquehanna
River. Gunpowder Falls received its name about this time (Seitz,
1946, p. 9) :

Tradition relates that the * * * Indians * * * when first they became ac-
quainted with gunpowder * * * supposed it to be a vegetable seed. They sowed
it and expected a good crop, unsuspecting that this seed would produce blood-
shed and violence instead of flowers and vegetables.

“0Old” Baltimore, on the Bush River about 10 miles southwest of
the Susquehanna’s mouth, became the recognized seat of government
by 1674 for the then-extensive Baltimore County. The seat was
transferred to Joppa, at the head of the Gunpowder River, noninally
in 1707 and entirely by 1712. Government business and a pro-vering
tobacco trade were conducted there until the county seat was moved
again in 1768 to present-day Baltimore. The Rumsey mansion
(sketched on the cover), built in 1721, is the only surviving landmark
of once-thriving Joppa.

Water has had an important role in the history of the Gunpowder
Falls basin since 1775, when William Hoffman built the first paper-
mill in Maryland. He determined that (Seitz, 1946, p. 10, 11) :

The land surrounding the Great Gunpowder Falls contained much limestone
which was considered favorable for water near by, since it kept the water
clear and pure. This was very important for papermaking. All paper was
made by hand; cloudy or muddy water would discolor the paper. The location
which Hoffman chose was near the source of the river, which agair was an
advantage, since upstream the water was clearer and would clear up quickly
after heavy rains or flood. To be sure, it was a rather primitive wilderness
around Gunpowder Falls, yet it was the abundance of water and its potential
power that counted. Besides its natural features the place had some geograph-
ical advantages. Hoffman had been a papermaker in Pennsylvania. The new
place was very close to the Pennsylvania-Maryland line, not more than sixteen
miles from York.

* % * Time and place seemed to favor Hoffman's undertaking. The year 1776
when he started to develop his business saw the beginning of the American

Revolution. Shortly thereafter the Continental Congress moved frcm Phila-
delphia to York, Pennsylvania, a few miles north of Hoffman's mill.
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According to Howard (1876, p. 818), Hoffman

* * * espoused the cause of the Colonies and greatly facilitated the Govern-
ment by furnishing it with paper. When it adopted currency, he manufactured
the paper for nearly all the Continental money; an important historical fact,
not generally known * * *

Throughout the 19th century the basin invited the construction of
more papermills and other industries dependent on good water. Iron
smelters—furnaces—had their day. Forests gave way to fields. The
basin remained attractive, but many changes had taken place by 1881
(Scharf, 1881, p. 15) :

The Great Gunpowder has all its large affluents within the limits of the
county. Several of these, such as the Little Falls, Western Rru, Black Rock
Creek, and Beaver Dam, are powerful streams which drain most of the north-
western half of the territory. The river itself is one of marked beauty and
variety, and especially so in its upper divisions. Like all the rivers and creeks
of the uplands, it plunges at one place over huge rocks in a heavy cascade, at
the next it forms strong rapids among the boulders, and then placidly glides
along for nearly a mile in a wider, deeper channel, through a bed of alluvial
soil. Its course is very sinuous, and particularly so, on a grander scale, south
of the great fork below Whitehall; while farther down it becones a majestic
stream, full of energy, and supplying power for very large mills factories, and
furnaces at many points along its course. Yet it no longer fills the wide
channel which it once occupied, nor can it be estimated to contrin much more
than one-fourth the volume of water that belonged to it about one hundred
years ago. The drying up of springs which originally supplied its tributaries,
and the decomposition of the rocks into soils along the banks, have changed the
order of distribution of the water and placed it in new relations. Hillsides,
once covered with trees, shrubs, and herbage, retained the rain-water near the
surface or allowed it to flow in a gradual supply to the springs beneath, while
a notable proportion entered the cracks in the rocks to trickl~ through and
converge in the streams at lower levels. But now the hillsides, baked by the
sun, allow the rains to run off by a single impulse, to be lost in swelling
floods * * *

Careless use resulted in much erosion of the land in the 18th and
19th centuries. The port of Joppa, once able to accommodate ships
of 8-foot draft, became choked with sediments. The head of the
Gunpowder River now is a tidal marsh (Gottschalk, 1945, p. 223
225) :

A hydrographic chart of the Gunpowder estuary issued by the United States
Coast and Geodetic Survey in 1846, a hundred years after the town (Joppa)
had reached its peak of development, shows the above-tidewater delta surface
to be a mile and a half long. By this date it had encroached within a quarter
of a mile of the wharf. By 1897, when a second hydrographic chart was issued,
the above-tidewater deposits had filled the entire estuary oppogite the wharf
and extended along a front three-fourths of a mile below the town. It was
computed from data on these two charts that 7,900,000 cubic yaris of sediment
was deposited in the upper part of the Gunpowder estuary in the 51-year period
between 1846 and 1897.























































































cover of trees and other vegetation would grow on the depleted soil,
revive it, and then the farmers would move back again.

Today, happily, most of the basin is covered with forests c+ well-
tended farms (see p. 9). The few industries release little waste;
sources of industrial pollution now are less serious than in the hey-
day of the papermills in the 18th and 19th centuries. Present water
quality reflects primarily the influences of geology, but some of the
effects of the accelerated growth of local communities on water
quality are becoming apparent (see p. 37).

Effects of the Geology

The chemical quality of the water reflects the soluble properties of
the formations in the two generalized geologic areas. The first, zone
1 (fig. 9), is composed of schist, gneiss, and granite; it yields water
that is soft and dilute and that contains comparatively little mineral
matter, usually fewer than 65 parts to every million parts of water.
The dominant minerals are calcium and bicarbonate. The highest
concentrations occur during low-flow periods; lower concentrations
result from dilution by rainfall and occur at higher flows. Chemical
analyses for selected streams in the basin and the probable range of
concentrations are presented in table 2.

TaBLE 2.—Chemical analysis of water from selected sireams in zone 1

[Concentrations in parts per million]

Sample Most
Substance probable
range
1 2 3 4 5
Calcium_____________ - 12 9.0 6.0 6.5 6.0 3-10
Magnesium__..______ - 2.4 2.5 1.9 5.4 1.9 1-4
Sodium and potassium_ R 3.9 |cee s 5.5 2.1 4.4 2-5
Bicarbonate . .______ - 36 22 26 22 25 15-50
Sulfate. ... S 4.0 4.1 5.0 3.6 5.0 2-15
Chloride.. - 8.7 |oema e 6.2 8.9 6.2 3-8
Nitrate o 86 | - 4.2 6.3 4.2 3-8
Total dissolved matter__.___________ 63 157 48 58 48 20-65
Detergent (ABS%)_.______________________ W03 |- 06 .05 06 |-comoameeo

1 Calculated.
2 Alkyl benzene sulfonate.

1. Gunpowder Falls at Lineboro, Md., Oct. 24, 1962.

2. Gunpowder Falls at Lineboro, Md., Mar, 26, 1963.

3. Little Falls at Blue Mount, Md., Oct. 24, 1962.

4, Overshot Run near Sunnybrook, Md., Oct. 24, 1962.

5. Lower East Fork Dulaney Valley Branch near Long Green, Md., Oct. 24, 1962.

Zone 2 is composed of Cockeysville Marble, which weathers into
fine loose particles. Marble consists of calcium carbonate and minor
amounts of other minerals; it is more soluble than the rock forma-
tions of zone 1. Water draining from the marble can be quite hard,

objectionable for some uses. For example, calcium carbonate pre-
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cipitates and forms a scale on containers in which the water is heated.
Except for its hardness, the water of zone 2 is of excellent chemical
quality. (See table 3.)

TaBLE 3.—Chemical analysis of water from selected streams in zone 2
[Concentrations in parts per million]

Sample Most
Substance probable
range
1 2
Caleium. e 35 45 30-60
Magnesium.. _______________ el 15 13 10-20
Sodjum and potassium. - 5.8 | oo 2-8
Bicarbonate_ . - 122 170 120-250
Sulate. e e 14 . 2-10
Chloride. .. e 25 9.4 2-8
Nitrate. ... __ - 56 [ . 2-10
Total dissolved matter.._ .. __. ... 196 1204 120-250
Detergent (ABS 2. e 11 75 PR P
1 Calculated.
2 Alkyl benzene sulfonate.

1. Beaver Dam Creek at Cockeysville, Md., Oct. 24, 1962.
2. Goodwin Run at Padonia, Md., Mar, 26, 1962,

Most of the streams in zone 2 have their headwaters in zone 1; the
marble has weathered to form basins and valleys but the more resist-
ant materials of zone 1 form the ridges and uplands. Consequently
the water seeping from the hillsides reflects the chemical character of
zone 1. The water in the basin and valley streams actually is a mix-
ture. The highest concentration of mineral matter in water of zone
2 occurs during low-flow periods and is about 250 ppm (parts per
million).

Except for Long Green Creek and some other small tributaries,
surface water below Loch Raven Dam cannot be classifird according
to geologic locale because it flows across many different geologic for-
mations characteristic of both zones (fig. 9). At times the lower
Gunpowder Falls receives most of its water directly from reservoir
spill; at other times practically all its water comes from downstream
ground-water seepage into the channel. This ground-water seepage
locally contains calcium bicarbonate concentrations sufficiently high
to make it moderately hard to hard.

The chemical quality of the water in the two reservoirs remains
almost constant throughout the year because of their larve capacities
in relation to inflow. Prettyboy Reservoir reflects the qu~lity of zone
1; there is no marble in the upper 80 square miles of the drainage.
Chemical concentrations in Loch Raven are slightly higher than those
in Prettyboy Reservoir because it receives water from both zones.
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Total dissolved-mineral concentrations in Loch Raven range from
70 to 100 ppm. The water is soft to slightly hard.

Effects of Man’s Activities

At present, man’s activities in the basin have only a sliglt effect
on the chemical quality of the water. The Baltimore Bureau of
Water Supply has done an excellent job of guarding the water’s
purity. However, a few man-caused factors are worth mentioning.

Analysis of water samples collected during low streamflow at eight
scattered locations proved that detergents are present at many places
in both ground and surface water, in concentrations rangireg from
about 0.03 to 0.06 ppm. These concentrations are very low, well
below the foaming level. Ground water receives detergents pri-
marily from septic tanks or similar disposal systems; streams receive
some in runoff from automobile-service stations, small laundries, and
dairy milking parlors and processing plants. Wells at some houses
in developments in the basin have detergent concentrations high
enough to produce quite a head of foam on a glass of water—an
indication of pollution from cesspools. The detergent concentration
in Loch Raven Reservoir is about 0.03 ppm.

Nitrate and chloride concentrations are other possible indics tions of
man’s effect on the basin’s water supply. Concentrations of nitrates
much in excess of 5 ppm should be viewed with suspicion. Nitrates
are a product of the final decomposition of organic matter, which is
primarily protein in nature. A concentration as high as was found
in sample 1 of table 2 indicates the breakdown of more than normal
amounts of organic matter.

A concentration of chloride occurring naturally in water in a basin
such as Gunpowder Falls probably will not exceed 10 ppm. Much of
the chloride found in sample 1 of table 3 probably came frcm man-
contributed wastes in or near Cockeysville. Chemical analysis of
runoff in the urban areas of Baltimore County and city indicate that
use of salt for melting snow and ice on roads may contribute 50 to 75
ppm of chloride to the streams during winter and early spring.

With the assistance of personnel of the Baltimore Bureau of Water
Supply, reconnaissance surveys were made of Loch Raven Reservoir
on June 5 and October 6, 1963, to note the effect of the Towson,
Timonium, Texas, and Cockeysville populations on the quality of the
reservoir water, as opposed to the contributions from the opposite or
northeast side which is much more sparsely populated and little
developed. Most observations in the tributary inlets to the reservoir
were made within a few hundred yards of the stream inflowing from
the contributing area. The first survey was planned to follov’ a rain-
storm so that the observation at the sampling stations (see fig. 24)
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would reflect a recent washing of the land surface. Heavy rains,
totaling about 3 inches, fell on June 3 and 4.

Most of the reservoir inlets were turbid for a distance of one-
fourth to one-half mile. Observations were taken for temperature,
dissolved-mineral concentrations, dissolved oxygen, and coliform bac-
teria (any of a number of bacilli that live in the intestines of verte-
brates; the coliform count is used as a measure of the purity of
water).

Dissolved solids were somewhat higher in samples from the Long
Quarter Branch Cove of the reservoir (closest to Towson) than from
the opposite side. This difference was explainable by the slightly
different geologic terrain which contributes a harder type of water.
One sample from a cove at station K had a much greater concentra-
tion than samples from any of the other stations, probably resulting
from house-construction activities.

Farms and dairies are numerous to the northeast of Loch Raven
Reservoir, especially in Dulaney Valley; higher counts of coliform
bacteria might be expected in the adjoining water of the reservoir
inasmuch as the bacteria live in the intestines of warm-blooded ani-
mals. Actually the reverse was true; the highest count was from the
Long Quarter Branch arm. A fairly high count of coliform bacteria
was expected and found in the headwaters of the reservoir because the
drainage above is heavily farmed and the Beaver Dam Run tributary
contains a large population in the towns of Timonium, Texas, and
Cockeysville.

Ficure 24 (opposite page).—Map of reconnaissance surveys of Loch Raven
Reservoir, June 5 and October 6, 1963:

Dissolved solids Coliform bacteria Diwsolved-oxygen
(ppm) count per liter concentration, Oct. 6
Station shown on fig. 24
June 5 QOct. 6 June 5 Oct. 6 Percent Ppm
satu~ation
48 |- 70,000 (- |
69 68 95, 000 50 69 8.4
71 76 2,800 100 60 7.4
| 13,000 |. oo ||
76 87 8, 000 350 59 7.5
81 88 12, 000 100 61 7.8
81 80 5, 000 200 55 7.0
68 87 10 58 64 7.8
____________ 83 | [ 49 6.5
220 81 11, 000 0 69 8.5








































The similarities between the Lake Barcroft and Loch Raven areas
include geology, topography, climate, and the complexity of construc-
tion methods; therefore the sedimentation estimate of 25,000 tons per
square mile for the period of development for Lake Barcroft probably
is applicable to sections of Gunpowder Falls slated for urbanization.

Sediment yield from an urbanized area, after construction is com-
pleted, is 50 to 100 tons per square mile per year, or about one-third
of the present yield of the Gunpowder Falls basin excluding the part
above Prettyboy Reservoir where the yield is about 550 tons per
square mile per year.

A major source of sediment from an urban area is the ero<ion of
stream channels. Storm water leaves an urban area in greater quan-
tities and at faster rates than from “natural” or rural lands. The
impervious surfaces of a city do not permit the water to soak into
the ground; instead it is routed into gutters, lined ditches, and
sewer pipes. Carter (1961, p. 9) found that the maximum flood dis-
charge expected in a 2-year period is about twice as great from a
suburb as from a countryside. This additional flow has increased
energy which results in the rapid widening and downcutting cf chan-
nels to undermine retaining walls, bridge abutments, and culverts,
until the stream bed is sufficiently enlarged to accommodate the
excess water. Thus, man-made earthfills may be washed away,
and streamside structures are threatened or destroyed.

In summary, the sediment yields that can be expected from the

basin according to the use of the land are:
Tons per square mie

per year
Forested land_ _ ____ _ . ______ . _________.______. About 50
Farmland______ ___ _________ o ______ 1,000 to 5,000
Land stripped for construetion_ _______________. 25,000 to 50,000
Urban and suburban land_ _ ___________________ 50 to 100

Recreation

The influence of an expanding metropolis and its inhabitants on
adjoining green spaces, watersheds, and countrysides suitsble for
recreational purposes is an increasingly important problem.

In August, 1958, a working committee of the Baltimore Kegional
Planning Council recommended that 10 acres of State or regional
park land and 33 acres of open spaces should be available p>r 1,000
people for recreational purposes. The committee noted that water-
supply reservoirs had a maximum permissible recreational use below
that of reservoirs for which the maintenance of water quality was not
of first importance. The committee determined a 1958 deficiency of
about 30 percent in local recreational areas, and it forecast a 58-
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percent deficiency by 1980 if no new areas are acquired. This conclu-
sion was the impetus for the present acquisition of land for the Gun-
powder Falls State Park (Allen, 1958, p. 3).

Much of the Gunpowder Falls basin possesses attractive open
spaces: forests interspersed with fields and pastures, a rolling to
rugged topography, and a generally clear stream. Many stretches of
valley remain sparsely settled and well timbered by second-growth
trees. Most of the valley is inaccessible by car, but roads border
and, in places, cross it.

The City of Baltimore Bureau of Water Supply owns and controls
the Prettyboy and Loch Raven Reservoirs and the acreages around
them. The diligent and careful supervision of these areas is aimed
at maintaining the high quality of the water and keeping the water-
shed clean, but the reservoirs are open to the public. The pleasing
waterscapes and stalwart dams are photogenic and aesthetically satis-
fying in themselves. Well-tended forests encircle the shores, and
they have provided the city with about a million dollars worth of
lumber—more than half a million from November 1955 through
June 1959 (Reigner and Sushko, 1960, p. 3)—from controlled
logging around Loch Raven. This planting and thinning has im-
proved the appearance of the area and resulted in heclthier trees.
Thus, areas set aside for conservation or recreation may provide
additional uses.

The following recreational pursuits are permitted at both reser-
voirs:

1. Fishing from designated shores and from boats equipped with
electric motors in waters a mile or more above the dams.
The boat center at Loch Raven Reservoir is exceptionally
well equipped and maintained.

2. Picnicking in prescribed areas; about 200 rustic tables have
been installed at Loch Raven Reservoir and 75 at Prettyboy
Reservoir. More are being added each year.

3. Horseback riding and hiking on well-maintained logging
tracks and trails.

4. Miscellaneous activities. Additional attractions at Loch Raven
are a clubhouse, golf course, and skeet range. Deer hunting
with bow and arrow in season is allowed =t Prettyboy
Reservoir.

Some of the specific prohibitions are:

1. No wading, swimming, sailing, or canoeing.
2. No cottages may be constructed, nor is camping condoned.
3. No fires may be built, even in the picnic areas.
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4. No fuel-powered motorboats (other than official patro's) are
allowed on the lakes.

Approximately 200,000 people annually fish the lake and stream
waters; many times that number frequent the dams to gaze at the
lolling carp and schools of bluegill. The stream above Loch Raven
is stocked with trout. In the spring, runs of salt water fish svim up
the channel as far as Loch Raven Dam; Gunpowder Falls hes been
listed as one of the eight best shad streams on the Atlantic Coast.

Other recreational facilities in the basin include:

1. The Valley Ranch near Roller, Carroll County, which keeps a
stable of horses and is a convenient headquarters for fishing
and hiking parties.

2. The Gunpowder Youth Camps, Inc.—Puhtok Boys Carp and
Alkor in the valley east of Hereford.

3. The 100-acre Cone Boy Scout Reservation, between tho con-
fluence of Long Green Creek and Gunpowder Falls, which
is used for camping and other scouting activities.

4. The Gunpowder Rifle Range, one-half mile north of Notch-
cliff Road, which is used periodically by the Maryland
National Guard for high-caliber rifle practice (it will be
discontinued when the State park is opened).

5. An area reserved for winter sports—ice-skating, sledding, ski-
ing—near the old County Alms House east of Texas.

6. Several restaurants, periodically attended by civic groups
from the Baltimore area, tourists, and local residents.

7. Several private clubs.

The Gunpowder Falls basin has the requisite attractions for many
recreational uses which involve the natural and developed parts of
the water resource. Adjacency to Metropolitan Baltimore has re-
sulted in the many recreational facilities now available. Mcve will
be needed to satisfy increasing pressure from those seeking pleasure
and relaxation. Satisfaction of this need, with minimal effect on the
important water supply, is considered in the following section on
“Water Supply versus Recreation.”

LOOKING AHEAD
Urban Growth and Zoning

The word “megalopolis” is self-explanatory, if you can im~gine a
city composed of cities. Jean Gottman popularized the term in a
provocative article (1957, p. 189-200) considering the urbanization
of the northeastern seaboard. He envisioned megalopolis as an urban
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colossus reaching from Boston to Richmond. The Gunpowder Falls
is within this area.

Growth by urban sprawl is being criticized more ard more, and
zoning—planning—for the future is the order of the day. Planning
“wedges and corridors,” (open spaces between strips reserved for
tomorrow’s industrial and residential growth) and “wuetrotowns,”
(peripheral cities of the future, each to accommodate one to two
hundred thousand people) is a publicized pursuit, although some of
the specific forecasts and recommendations apparently are debatable,
impractical, and even unacceptable, in whole or in part, to many
groups.

The Gunpowder Falls basin today is a focus of attention for zoning
and planning. Part of it is being acquired for a State park by the
Maryland Department of Forests and Parks, a “wedge” for the
future. Land has been zoned for industrial parks and residential
areas, and some areas are in the process of development as “corri-
dors.” Here and there is an area whose population is rapidly increas-
ing and which merits consideration as a “metrotown” by the Baltimore
Regional Planning Council. Most planners envision northern Balti-
more County, above the latitude of Prettyboy Dam, £s remaining
more or less rural for the next 50 years, with an average of 5 acres
per household.

Population Forecasts

Population forecasts are the usual base for predictiny future de-
mands on the resources of an area, water very much included.
Several estimates have been based on the 1950 and 1960 censuses.
The 1950 estimates consider but do not reflect the trend, although
already apparent in 1950, of accelerated growth of the suburbs at
the expense of the city. The 1960 estimates do reflect tl« trend, but
vary as to when it will be reversed to show population increases for
the city of Baltimore.

Actual 1950 and 1960 census totals for the city of Beltimore and
three forecasts which vary markedly are shown in figure 32. The
estimates based on the 1950 census are much higher than the ones
based on the 1960 census, when the continuing downwerd trend in
the city’s population became more apparent. The estimate by the
Baltimore Bureau of Water Supply of slightly over a million people
in the city by the year 2010 has been accepted as the most realistic
figure for Baltimore.

The three forecasts shown in figure 33 for Baltimore County are
quite uniform, primarily because all three were based on the 1960
census. If the 1970 and 1980 estimates of the Maryland State Plan-
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Supply foresees either an increase in the per capita use of water or
an increase in demands for water from industry.

To meet this anticipated demand the metropolitan area will be
using water from three sources: The Patapsco River, the Gunpowder
Falls, and the Susquehanna River. The Patapsco and Gunpowder
Falls potentials for water supply have already been considered (p.
19).

Susquehanna River water will be available to Metropolitan Palti-
more by 1966. The Baltimore Bureau of Water Supply has secured
rights for 250 mgd through a pipeline now under construction, with
an option to double the amount by the end of the century.

Plans have been made to provide for all the water the city will
need, both the metropolis and the surrounding and expanding
service-area neighborhoods, until well past the turn of the century
(table 4). The Susquehanna water will be made available by with-
drawal from the Conowingo Reservoir upstream from the wes‘ end
of the Conowingo Dam, 33 miles northeast of Baltimore and about
10 miles from the north end of Chesapeake Bay. An aqueduct 144
inches in diameter will conduct it to a diversion point below the dam.
From there the first pipeline, 108 inches in diameter, has been ex-
tended south and southwest to follow the Fall Line to Baltimore.
The pumps being installed will be capable of forcing 240 mgd
through the main. The amount delivered to Metropolitan Baltimore
will probably be about 220 mgd, 20 mgd being allowed for leakage.
maintenance interruptions, and the Harford County taps.

TABLE 4.— Water supply needed for Metropolitan Baltimore, in million gallons per day

11950 | 11960 | 1970 1980 1985 1990 2000 2010
Source of data:
Bureau of Water Supply.__...... 187 122 ) S (RO 321 | 460
Requardt, Shaw a.n Wolman
(953 - e e 285 340 | ... 400 460 | .-
Geyer (1959) .. oo s 463 |-
Authors’ projeetion.. ... | . ____j______. 250 300 |cccaee-- 350 400 450
Source of wat
Gunpowder Falls (Loch Raven
E: 1) 148 148 220 220 {._._____ 220 220 220
Patapsco River (Avalon-pump
expedient) . ___________________ [ 20 DR IR SRR RN FSPRS SRR BT
Patapsco River (Liberty Dam)_|.._.____. 95 105 106 |.—_____ 105 105 105
Susquehanna River____________ | _._____| _______ 220 220§ 440 40 440
Total water available....______ 198 243 549 549 |__.______ 769 769 769
Peak-daymneed_.__. _____________| _______ 1 R 483 | |eemos 738
1 Actual.

The Susquehanna water will be more expensive than water from
the Patapsco River and Gunpowder Falls. It is acquired 33 miles
away and must be pumped from the 15-foot elevation at the source
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to the Montebello Filtration Plant at a 215-foot elevation. Pumping
is not the only additional expense. The costs of th= pipeline, the
pumps, and their maintenance are important considerations. Another
expense, difficult to compute at this time, involves the purchase of
needed water from the Philadelphia Electric Power Co., which con-
structed the Conowingo Dam, when the maintained flow over the
dam is less than the minimum needed by the hydroelectric plant.
The city will attempt to draw water only during high-flow periods
or when the plant is not operating. Fortunately, the Susquehanna
is a large river; the lowest weekly flow expected in a 30-year period
is 1.1 billion gallons per day.

Demands of industry may hasten the construction of a second pipe-
line to the Susquehanna. Present industries will expand and new
industries will be located along the Fall Line, all needing water.
Some consideration is being given to placing the se-ond aqueduct
farther inland where it can provide raw water to the existing and
planned communities in the northern parts of Baltimore and Harford
Counties.

Five taps are being made in the pipeline under construction to
augment or replace local water supplies along the Fall Line in
Harford County; 10 mgd is the agreed-upon total maximum draw
from the five taps.

Susquehanna water will be a fine reserve, an additior to the present
supply for the expanding urban area. The City of Baltimore Bureau
of Water Supply plans to extend existing mains to serve a larger
area (fig 17). This extension will permit a more conc>ntrated popu-
lation west and south of Loch Raven Reservoir and along the south
side of the lower Gunpowder Falls. The Bureau of Water Supply
plans to draw as much water as possible from the Gunpowder Falls
and Patapsco River before using the Susquehanna line. The prac-
tical intent of the Burean is to use all the available cheaper and
better water before drawing from the Susquehanna, and the Bureau
makes no allowances for other interests in the basin. Possible com-
promises are discussed on pages 75-80.

The Gunpowder Falls State Park

Another firm plan is to create a State park in the valley-bottom
parts of the Gunpowder Falls and Little Gunpowder Falls basins.
The State government has appropriated funds for the purchase of
more than 10,000 acres of desired properties. Figure 37 shows the
locations of the disconnected sections on the estuary, Little Gun-
powder Falls, Loch Raven Dam to the Fall Line of Gunpowder
Falls, and the stretches on each end of Prettyboy Reservoir. The
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such; practicality discourages close approximation to an ideal, even
if an ideal condition is comprehensible at this time. Proposed legis-
lation, currently receiving serious study, stipulates a minimum of 1
acre, 2 acres, or even 5 acres, in some localities, before granting per-
mission to build a house dependent on well water and a septic tank.
This legislation would lessen the chance of pollution of the ground-
water resource and thus protect health. In time, however, it may
become more a restriction than a safeguard: it could prohibit the
growth of a population dense enough to finance the ultimately needed
public water and waste-disposal systems for a community. As
pointed out by Geyer (1959, p. 37), one family per acre is not eco-
nomically sound now if pressures exist which will result in rezoning.

Present plans involving zoning, the future water supply, the traffic
network, and so on, also consider waste disposal—interim sewage-
treatment plants and an ultimate network of interceptor sewers.
These plans will obviate reliance on the questionably efficient in-
dividual septic tanks for most of Baltimore County south of the
Loch Raven Dam by 1975 at the earliest, or more probably by 1985;
estimated annual costs per customer range from $61 in 197¢ to $45
in 1985 (Haney, 1962, p. 41). Figure 23 shows the existing sewer
system as well as planned extensions.

Highways, Byways, and a Bridge

Another complex of reasonably firm plans is illustrated by figure
2 which indicates in a general way the highways and throughways,
the byways and bypasses planned by 1985 when an estimated 850,000
cars will be driven in the metropolitan area.

Highways are the avenues of probable population growth, and the
site of consequent problems of water supply and demand. Tley pose
erosion and sedimentation problems; thousands of tons of mud and
silt may be washed into existing reservoirs and ponds during the
period of construction, which may last a year or more. Tley may
permit water pollution inadvertently; for example, a truck carrying
oil or chemicals may be wrecked in a tributary draining to a reservoir.
They may even deter population growth locally, as well as be con-
ducive to it. The Planning Commission of Kent County, on the
Eastern Shore, is recommending the construction of a bridge across
the northern Chesapeake Bay to provide more rapid access to Balti-
more. If this bridge is built, possibly by the year 1985, it would
provide access to a new and attractive Eastern Shore residential area
less than an hour's commuting time away for workers in Metropoli-
tan Baltimore. Opening this area would lessen pressure on the ex-
pansion of suburbia in the counties encircling the city.
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Suburbs and Metrotowns

Metrotowns are visualized as “cohesive urban developments, larger
than traditional towns and smaller than modern cities * * * deployed
radially and in a series of rings around the city of Baltimore * * *
Metrotowns would contain concentrations of population—100,000 to
200,000 persons each—at higher densities than now found in subur-
ban communities” (Baltimore Regional Planning Council, 1962,
p- 2-3).

Urban development has been taking place along the western and
southern sides of Loch Raven Reservoir, in the Gunpowder Falls
basin, at an accelerating rate during the last 20 years. Existing
communities, population expansion, proximity to tl= extending
public services of Metropolitan Baltimore, a steadily improving road
network—all are conducive to the local growth of suburbs and small
cities, By 1985, if present forecasts are accurate, the besin will con-
tain one growing metrotown, half or more of two others, and a small
fraction of a fourth. Planners and public officials knov all too well
that zones can be rezoned and frequently are. They also know that
if they have been realistic and thorough, their forecasts and plans
will serve as guides, and will materialize as a generalized whole
rather than in particulars. Thus, figure 38 depicts the thinking, as
of February 1963, of the Baltimore Regional Planning Council and
the Maryland State Planning Department concerning probable ur-
banization of the Gunpowder Falls basin by 2010. A quarter of a
million people will be living in the basin by 2010 and at least half
of them will look to Metropolitan Baltimore for their water supply.

Brief appraisals of proposed metrotowns are necessary prelimi-
naries to forecasting effects on the basin’s total water resources. The
Baltimore Regional Planning Council visualizes various metrotown
areas as probable sites for planned urbanization. Planners should
know the amounts of water available and needed locally, the pros-
pects of erosion and of accelerated sedimentation of the reservoirs,
the probability of increasing pollution (and supply) from storm-
water runoff from impervious surfaces. Some aspects of four of
these possible metrotown areas are discussed below ; some advantages
and disadvantages of each are listed in table 5.

Reisterstown
Reisterstown and vicinity is considered by the Baltimore Regional
Planning Council as the center of a metrotown which will extend in
all directions from the height of land between the Patapsco, Gwynns
Falls, and Gunpowder Falls basins (fig. 38). The metro‘own will be
contained more or less within election district 4. Earlv growth is
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Carney-Perry Hall

The Carney-Perry Hall area, northeast of Baltimore City, is a
scene of present suburban development. The scattered resicential
areas and small communities eventually may be consolidated into a
metrotown (according to the Baltimore Regional Planning Council),
much of which will be south and outside of the Gunpowder Falls
basin. Approximately 40,000 people will be living in resicential
subdivisions on about 8,000 acres within the basin by 2010. Accom-
modating shopping centers will be constructed ; few if any industries
are anticipated.

Towson-Cockeysville

A metrotown already is being centered on Towson. Northern
Towson and small but growing communities extending north along
the ridge between Loch Raven Reservoir and Beaver Dam Run,
along the York Road and the Harrisburg Expressway, are within
the Gunpowder Falls basin (fig. 2). The area is growing rapidly;
it already includes more than 20 named residential sections either
established or being developed, a large quarry, and a cluster of light
industries that form the core of what will be an extensive industrial
park. At least 100,000 people will probably be living on the approxi-
mately 20,000-acre part of the metrotown within the basin by the
year 2010. Some of these people today have homes less than 200
yards from the shore of Loch Raven Reservoir. The growth of this
metrotown merits careful attention if the Gunpowder Falls water for
the metropolitan supply is not to suffer in quality.

Hereford-Belfast Road

Another metrotown has been planned for the Hereford-Ielfast
Road area, which is between Prettyboy and Loch Raven Reservoirs
and west of the Gunpowder Falls stream and is bisected by the
Harrisburg Expressway. The second circumferential highway
around Baltimore, and Western Run valley, will separate this small
city from the larger Towson-Cockeysville metrotown to the south.
About 60,000 people will live in the community by the year 2010, on
approximately 12,000 acres of the Gunpowder Falls basin.

PROBLEMS, CHOICES, AND COMPROMISES

The Gunpowder Falls basin, as visualized in the year 2010, will
provide (1) much of the water supply for almost 2.5 million penple in
Metropolitan Baltimore, (2) nearly 100,000 homesites, and (3)
approximately 25,000 acres of out-of-doors for recreational purposes.
Plans (table 4) call for the distribution of roughly four-fifths cr more
of the basin’s streamflow in the Metropolitan Baltimore ar-a. A
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quarter of a million people will be living in the basin, 80 to 90 percent
of them in metrotowns. The largest open spaces, aside from the rural
northern third of the basin, will be the reservoir reservations, totaling
15,300 acres, and the 10,000-acre State park. Water supply, living
space, and recreational facilities are interrelated; people require all
three, and competition among them results as demands or pressures
increase.

Living Space Versus Water Supply

Urban development and maintenance will undoubtedly affect the
quality of the Gunpowder Falls water resources, and to a lesser
extent, the quantity of the water. The pollutants (other than
sewage) that storm-water runoff carry into the streams and the tests
that were made to determine the kinds and locations of pollutants
already present in Loch Raven and Prettyboy Reservcirs have been
discussed (p. 837). As local communities grow, the amount of pol-
lutants that enter the streams and reservoirs will increase. Erosion
and sedimentation in the area have been discussed also (p. 46);
although the situation today has improved, further urbanization of
the basin may introduce a potential sediment problem that could be
detrimental to the water supply. As an alternative, the possibility
of constructing a metrotown in the Long Green Valley subbasin, which
drains into Gunpowder Falls below the Loch Raven Reservoir,
deserves consideration because urbanization there wculd not con-
tribute pollutants and sediments to that part of the Gur powder Falls
basin used for Metropolitan Baltimore’s water supply.

The Potential Sediment Problem

The Gunpowder Falls basin has a high sediment-yield potential
when the land is subjected to certain uses. Yields at present are
modest. The water-supply reservoirs have large capaci‘ies, and they
will remain efficient far into the future (see fig. 31). Nct so the small
watershed impoundments, which provide water for irrigation, stor-
age for flood control, sediment detention, stock, fishirg, and other
recreational pursuits. Brune (1953) has shown that the percentage
of sediment trapped in a reservoir is closely related to the impound-
ment’s capacity and the annual inflow, that is, on any given stream,
small reservoirs will fill with sediment faster than larve ones, even
though the former retain smaller percentages of the sediment flowing
into them. The amount of loss in reservoir capacity that may be
expected when various percentages of the basin change in character
from rural to urban, assuming a yield of 25,000 tons of sediment
from each square mile that undergoes urbanization, is indicated in
figure 39; sediment retentions for normal ponded reservoirs of
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metrotown would be served by a system functioning entirely by
gravity flow.

Water Supply Versus Recreation

The increasing pressure for more recreational space and facilities
raises problems that concern the best interest of the water supply
which requires keeping water as pure and as cheap as possible. In-
creased recreational use of the water supply would result in increased
pollution which would necessitate additional treatment of the water
at more cost. Recreational and aesthetic pressures might also result
in lessening the amount of water available for the mains of metro-
politan Baltimore if low drawdown of the reservoir water lavels was
strongly criticized. When Susquehanna water is available, compro-
mises will be possible—if the public is willing to pay for tlem.

Draft Rates and Water Levels

The draft from Liberty Reservoir on the Patapsco River is ap-
proaching its upper limit (p. 23, fig. 18). The present draft rate
of 105 mgd will result in a deficiency about once in 10 years, a draft
of 110 mgd would cause a shortage about once in 5 years, and a 117-
mgd draft about once in 3 years. Frequent deficiencies wo1ld mean
‘increased costs and problems in distribution-system operstion and
maintenance. The draft on the Patapsco probably will be stabilized
at about 105 mgd, which has a*1 year in 10 chance of deficiency.

In other words, the Gunpowder Falls will supply additional water
to meet the demands of the growing metropolis; it is cap~ble of a
much higher draft rate (p. 25, fig. 19). Figure 36 shows the pre-
dicted water demand for Metropolitan Baltimore from 1967 to 2010.
The middle years of the forecast zone were used for the following
calculations:

1. Loch Raven Reservoir is capable of supplying the present
(1964) demand without reliance on water released from
Prettyboy Reservoir, In fact, there is only a 1-in-20 chance
that Loch Raven will not be able to supply this demand
when using only the top two-tenths of the reservoir’s
capacity, which is equal to the top 6 feet of the pool.

2. The demand from the Gunpowder Falls water-supply system
will be about 150 to 170 mgd in 1970-75, and release of
water from Prettyboy Reservoir will become increasingly
essential to the Gunpowder Falls water-supplr system.
During this transitional period of mcreasing derand, the
water-supply engineer will have to decide how much the
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Loch Raven water level should fluctuate; maintenance of a
fairly stable water level will mean an increased use of water
from Prettyboy Reservoir.

3. By 1980 the demand on Gunpowder Falls will b~ about 200
mgd. This rate will require maintenance of the water level
in Loch Raven Reservoir within the top few feet of the pool
in order to have sufficient pressure in the Montek=llo Tunnel
to supply the required 200 mgd to the filtration plant. If
the drawdown of Loch Raven Reservoir is limited to 3 feet,
releases from Prettyboy Reservoir will be needd 60 to 70
percent of the year. About 1 year in 6, all the water in
Prettyboy Reservoir and also the top 3 feet in T.och Raven
Reservoir would be needed to meet the demand on the Gun-
powder system. The total capacity of Prettyboy Reservoir
plus the top 3 feet of the water in Loch Raven Reservoir
equals 22 billion gallons (see fig. 15).

4. The chance of a failure—of using all the water in both Gun-
powder Falls and Prettyboy Reservoirs during & drought—
would occur about once in 25 years (fig. 43). There is a
1-in-20 chance that all the water in Prettyboy Reservoir
and eight-tenths of the volume in Loch Raver Reservoir
would be required, and a 1-in-10 chance that more than
three-tenths of the volume in Loch Raven Reservoir would
be required.

5. By 1990-95 the demand on Gunpowder Falls could be 240 to
270 mgd. The probability that the reservoirs will not be
able to deliver this amount increases significantly. The
expectancy of failure of both reservoirs with a d-aft of 240
mgd is about once in 5 years, and the 270 mgd rate would
result in failure once in 2 to 8 years. There is sore question
whether the Montebello Tunnel could deliver water at.the
higher rate. Probably 240 to 250 mgd could be realized, but
with a deficiency once in about 5 years. During periods of
deficiency, Susquehanna River water would have to be used
to augment the supply needed by Metropolitan Baltimore.

The water levels in both Gunpowder Falls reservoirs probably will
fluctuate widely after about 1985. Complete drainage of Prettyboy
Reservoir can be expected once in 3 to 4 years. Loch Raven Reservoir
can be expected to be 10 feet below dam crest about once in 5 years,
and 20 feet below dam crest about once in 6 years. A water level 10
feet below dam crest would expose about 550 acres of shoreline, which
is equal to about 20 percent of the reservoir surface. A water level 20
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2. Increase the storage capacity of the water-supply system.
This increase would assist the Bureau of Water Supply in
maintaining a high draft rate during extreme drought-
period emergencies (fig. 44).

3. Assist in maintaining an acceptable minimum flow below
Loch Raven Dam by releasing water into and through Loch
Raven Reservoir when necessary.

4. Supplement Prettyboy Reservoir in keeping the water level
in Loch Raven Reservoir at or above the 233-foot elevation
mark needed to permit gravity flow to the Metropolitan
Baltimore water-supply system.

Increasing the Patapsco Water Supply

Liberty Reservoir has a high enough water level (the dam crest is
420 feet above msl) to permit gravity flow to the Ashburton Filtra-
tion Plant (353 msl) and to the higher parts of Metropolitan Balti-
more. At present the system can supply 105 mgd with a chance of
deficiency 1 year in 10. When available supply does not meet the
needs in the higher metropolitan areas, Gunpowder Falls water must
be pumped into the high-altitude mains at additional expens-.

Prettyboy Reservoir captures 70 mgd on an average day through-
out the year (fig. 15). A pipeline about 10 miles in length could
deliver any desired fraction of that amount to the Patapsco c'rainage
and thus augment the Liberty Reservoir supply (fig. 45). Releases
from Prettyboy Reservoir would have to be calculated on the respec-
tive needs of the Loch Raven and Liberty water-supply systems;
however, the draft rate on Liberty could be raised 30 to 40 mgd if
desired. The water would have to be pumped over the divide, at
least for the initial lift, until syphoning became effective; this pump-
ing would have to be done each time water was released from Pretty-
boy to Liberty because elevations of gaps in the divide approach 640
feet. Cost probably would prohibit extensive tunneling and an
extension of 2 to 3 miles of pipeline to achieve inexpensive gravity
flow (the crest of Prettyboy Dam is 520 feet above msl). Half of
the Prettyboy Reservoir average daily yield (35 mgd) would permit
that amount of increase of the draft rate on Liberty Reservoir. Half
the storage capacity of Prettyboy would increase the present storage
volume of Liberty (43,000 million gallons) almost 23 percent—to a
total of 52,800 million gallons.

This project would lessen the attractiveness of Prettyboy LLake for
recreation because the water level in Prettyboy at times would be
unattractively low. A compromise would be the mainterance of
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attractive high water levels, insofar as possible, in Loch Raven and
Liberty.

Recreation Versus Living Space

As yet, there is little competition between urban growt}‘ and 'the
need for open spaces. Good roads, speedy cars, and increasing
amounts of free time permit the city dwellers to drive to the country-
side or to recreational areas in a fraction of an hour from downtovvl:
Baltimore. Only the ubiquitous “No Trespassing” .and “Posted
signs are reminders that the city dwellers’ activities in the country
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are limited, for the most part, to the roads and the few public lands.
The growth of suburbia, however, is pushing the countryside farther
and farther away. New housing developments are springing up and
greatly changing the attractive roadside landscapes. The increas-
ingly common practice of local farmers to sell “front-acre lo‘s”—the
strips of land bordering a road or highway—as residence sites satis-
fies the city-worker purchasers who want homes in the country, but
this practice greatly alters the aesthetically pleasing open-space
appearance of a rural landscape.

The State Planning Commission and the Department of Forests
and Parks have recognized the advisability of reserving lanc' now to
meet expanding future needs for parks and open spaces. One result
is the planned Gunpowder Falls State Park, which will supplement
and increase facilities now provided by the reservoir areas. These
agencies know (see p. 51) that by 1980 there will be a deficiency of
some 30,000 acres of recreational land—94 square miles—and twice
that by 2010, unless more land is acquired soon, before housing
developments preempt all the choice sites and before land values
increase to figures too exorbitant for large-scale purchase. This
situation applies to all the five counties adjoining the metropolitan
area.

The Baltimore County Office of Planning and Zoning, alen aware
of the need for acquiring open space now to meet future needs, has a
study underway of the actual and potential recreational areas within
the county. Perhaps this study will result in the setting aside of a
few thousand additional acres as extensions of the present reservoir
and planned State park tracts.

It is expected that in 2010 the northern third of the basin will still
be rural—one household per 5 acres, although most farmers probably
will have disposed of many of their front-acre lots for home sites.
The State park will be an attractive and popular entity, but. further
recreational space will be needed. The questions are Where and How.

Publicly Owned Additional Impoundments

The construction of more dams in the basin would convert. land to
water-surface area—a loss of living space. As the years go by and
land values increase, the social and economic cost may preclude inun-
dating 1,000 to 3,000 more acres in the drainage area, in addition to
the 3,900 acres already covered by the water in Loch Raven and
Prettyboy Reservoirs (fig. 15). Planners of the Gunpowder Falls
State Park may therefore consider the construction of additional
impoundments soon, accessible to the public, on suitable rural sites on
both Gunpowder Falls and Little Gunpowder Falls. Most rservoirs
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in the larger basin would provide the benefits already mentioned (p.
80-81). A dam on Little Gunpowder Falls would provide a lake
where swimming and other water sports would have no tangible effect
on the Metropolitan Baltimore water-supply system.

An alternative course of action would be to encourage and aid
builders in the construction of additional impoundments, in conjunc-
tion with the expansion of the suburbs and the growth of rretrotowns.

Possibilities on the Estuary

The State park as planned will include the head of Gunpowder
River—the head of the estuary—from the east bank of the mouth of
Gunpowder Falls west to a point about half way up the I*ird River
arm. This east-west airline distance is just under 3 miles; the shore-
line mileage is several times greater. Present plans calls for a
marina and a swimming beach on this park land.

Keeping the water clean should not be too difficult. No pollution
of consequence is expected from the military installation, which in-
cludes the entire eastern shore of the estuary and two of the western
shore promontories. The two Gunpowder Falls streams will flow
through a State park, and it can be expected that their water will be
kept at acceptable State park standards; sanitary conditions in the
State park holdings on the estuary itself will be controlled. Possible
sources of pollutants which may merit watching are (1) the primary-
sewage-treatment plant at growing Joppatowne, (2) the effluent-
discharge point from the large sewage-treatment plant, which is
recommended for construction by the end of the century, to handle
the waste from the two proposed Gunpowder Falls interceptors (fig.
23), and (3) the growth of industrial and residential developments
along the western side of the Gunpowder River estuary, especially
including the northwestern arm of Bird River.

CONCLUSIONS

The Gunpowder Falls drainage basin, north of Baltimore, is about
50 miles long, has a maximum width of 16 miles and contains almost
350 square miles. The headwaters are just inside Pennsylvania, and
the watercourse drains about half of Baltimore County as it me-
anders southeast to the Chesapeake Bay. The basin provides water
and space for living, working, and playing. As the population
increases in the coming decades, the demand for these water and land
resources will increase as the needs intensify.

More than 85,000 people now (1964) live in the basin—three-
fourths of them occupy an arc of villages and expanding suburbs to
the south and west of Loch Raven Reservoir, which forms the north-
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eastern fringe of Metropolitan Baltimore. The basin is now pre-
dominantly rural: 60 percent farmland, 30 percent forest covered,
and 10 percent urbanized. The comparatively few local industries
are mostly between Towson and Cockeysville.

The basin receives an average of about 46 inches of precipitation
per year; about 28 inches are lost through evapotranspiraticn; the
remaining 18 inches are available as surface and ground water for
man’s use. Thus, the water available amounts to 300 mgd, and to
264 mgd for the watershed above Loch Raven Dam. The yield
varies seasonally, being greater in winter when evapotranspiration
is less. It also varies regionally, although to a much lesser extent,
with the geology; the areas where marble is prevalent retain and
release ground water at a more constant rate to maintain flow in
associated streams than do the areas where igneous and metamorphosed
rocks predominate.

The upper 80 percent of the basin has been developed almost fully
as a water supply for Metropolitan Baltimore. No more water will
be obtained from this area, and the present and future concerns of
management are protection and regulation. The safe yield has been
computed at 148 mgd—an admittedly conservative figure. The
present system could supply 200 mgd with a probable deficiency in
only 1 year out of 20. This higher draft rate would cause greater
fluctuations in the water levels of the two reservoirs, particul~rly in
upstream Prettyboy Reservoir, which is used to regulate Loch Raven,
but it would lessen the amount of water presently lost by spill over
Loch Raven Dam. The lower valley, between Loch Raven snd the
estuary, is outside the present water-supply development.

Ground water is available in moderate amounts from wells
throughout the basin; about 3 mgd are pumped to supply small com-
munities and scattered households. In the part of the basin in the
Piedmont, wells drilled into the weathered marble provide the largest
and most consistent yields, averaging about 20 gpm per small well.
In the narrow part of the basin in the Coastal Plain, the sandy
aquifer apparently can provide abont 250 gpm per large well, but
sustained heavy pumping might result in intrusion of brackish water
into the aquifer from the bordering estuary.

Water secured from marble formations is moderately to very hard.
Soft water may be expected from the igneous and metamornhosed
bedrocks and their overlying mantles. Some man-caused pollutants
are discernible in most surface water and in some local supplies of
ground water; detergents are widespread although usually in low
concentrations. Storm-water runoff from developed areas contains
many pollutants which vary in amount diurnally and seasonally ; the

85



most noticeable are traceable to week-day activities associated with
gas stations, stores, and households in general, and to the practice of
salting slippery roads in winter.

Waste is disposed of through sanitary sewers in many sections of
the basin adjacent to Baltimore; storm-water runoff ic conducted
through a separate system. Joppatowne has a primary treatment
plant. In the rest of the area, settlements and isolated homes are
dependent upon septic tanks.

Erosion and sedimentation within the basin was a problem in the
18th and 19th centuries; the silting of the port of Jopps is attribut-
able to intensive farming upstream. At present (1964) the sediment
erosion rate is low, except during the months or years when tracts of
land are stripped for development; the two reservoirs have a life
expectancy of almost 1,000 years.

Recreational facilities in the basin are now centered on Loch Raven
and Prettyboy Reservoirs. The Baltimore City Bureau of Water
Supply permits fishing from shores and from electric motorboats in
areas well above the dams and maintains attractive picnic grounds
and horseback and hiking trails.

Trends affecting the basin and plans concerning it indicate that
more and more land will be used for housing developments, particu-
larly in the sections below Prettyboy Dam. More weter will be
diverted to metropolitan mains. More roads and highways will
traverse the drainage basin. An increasing number of matorists will
seek recreation in the valley. The basin’s population is expected to
triple by the year 2010, at which time a quarter of a million people
will live there. The intent of the Baltimore Regionsl Planning
Council is to cluster most families in several planned cormmunities—
small cities or metrotowns. Water from Gunpowder Falls will be
drawn at a rate of 220 mgd, if officials of the Bureau of Water
Supply decide to risk a deficiency in 1 year out of 10. The bureau
now plans to use as much of the local purer and cheaper supply as
possible before tapping water from the Susquehanna River through
the pipeline now being constructed.

The entire basin has been zoned for industrial, commercial, resi-
dential, agricultural, and recreational sections or for open-space
development, and extensions of the present road network have been
planned for the coming 20 years. About 20,000 acres of valley-
bottom land (some of it in the Little Gunpowder Falls drainage
basin to the east) and estuary shoreland are being acquired for a
State park.

Increasing demands on the local resources are inevitsble. Equi-
table adjustments among the competing interests will require an
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understanding of the hydrologic system and the effects of alternative
actions. This report has outlined some of the hydrologic effects of
some alternatives that are presently under consideration by th> com-
munity and some that are not.

The need for living space can affect the maintenance of a drainage
basin which has been developed for water supply. The principal
effects of urbanization are (1) pollution of the storm-water runoff,
and (2) temporary increases in sedimentation. Runoff from resi-
dential and commercial sections contains varying amounts of unde-
sirable dissolved solids, seldom enough to cause alarm but enough to
suggest that a planned community should not be placed up-tream
from a water-supply reservoir. Erosion from land surfaces that are
being stripped during development will result in an increased rate of
sedimentation in impoundments farther downstream in the sbsence
of corrective action such as the construction of settling ponds

The competition between the uses of the basin for water and for
recreation can be resolved by compromise and additional development :

1. In Loch Raven Reservoir—if the water level could be main-
tained within 3 feet or less of the top of the dam, water-
supply managemenrt could count on 190 mgd with & prob-
able deficiency in 1 year out of 10, and recreation seekers
would be confronted only rarely with wide expanses of bare
shoreline.

2. In the channel below Loch Raven Dam—if 0.8 to 2.4 mgd
could be released from the water supply during the warm
dry periods of the year to assure a flow of 10 to 20 cfs
downstream, the lower valley would be much more attrac-
tive, healthy, and useful for recreational purposes.

3. At Liberty Reservoir (Baltimore’s source of water on the
Patapsco River)—a higher water level could be maintained,
for aesthetic and practical purposes, if water shcnuld be
diverted as needed from Prettyboy Reservoir on th» Gun-
powder Falls. Apparently Prettyboy Reservoir will be
subjected to increasingly frequent drawdowns to keep the
water level in Loch Raven within 10 feet of the dam crest;
some of its water could be diverted to augment the Liberty
supply—on the basis of management needs.

4. In the basin above Loch Raven Reservoir—the construction
of several relatively small impoundments on tributeries of
the Gunpowder Falls above Loch Raven Reservoir would
capture more water as well as provide more centers for
fishermen, picnickers, and the like.
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Although impounded water covers land that could be used for
living space, the increasing need for recreation facilities utilizing
bodies of water suggests that more small dams be cons‘ructed and
lakes be made available within the Gunpowder Falls basin. Besides
these lakes, a reservoir on State park land, in the adjacent Little
Gunpowder Falls drainage basin but outside of the Metropolitan
Baltimore water-supply basin, could be used for swimming, water
skiing, and other sports not now permitted at the Bureau of Water
Supply impoundments. Another way of alleviating future friction
between living-space and recreation needs in the basin would be to
expand present plans for the development of the tidal se-tion of the
State park land. Maryland has little public shoreline land, but more
and more people will want to use local beaches and marinas. By
locating facilities where they can be expanded and by securing per-
mission to use some of the shoreline belonging to the nearby military
base, development might keep pace with need for many years to
come.
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