
Department of Natural Resources 

MARYLAND SPRIN GS -
THEIR PHYSICAL, THERMAL, AND 

CHEMICAL CHARACTERISTICS 

by 

Edmond G. Otton 
and 

John T . Hilleary 

Prepared in cooperation with the 
United States Department of the Interior 

Geological Survey 

1985 



NOTE: 

SPRINGS FOR HOUSEHOLD USE AND HUMAN CONSUMPTION 

ARE SUBJECT TO APPROVAL BY COUNTY AND ST ATE HEALTH 

AUTHORITIES 



Department of Natural Resources 

MARYLAND GEOLOGICAL SURVEY 

Kenneth N. Weaver, Director 

REPORT OF INVESTIGATIONS NO. 42 

MARYLAND SPRINGS -
THEIR PHYSICAL, THERMAL, AND 

CHEMICAL CHARACTERISTICS 

by 

Edmond G. Otton 
U.S. Geological Survey 

and 
John T. Hilleary 

U.S. Geological Survey 

Prepared in cooperation with the 
United States Department of the Interior 

Geological Survey 

1985 



COMMISSION 

OF THE 

MARYLAND GEOLOGICAL SURVEY 

M. Gordon Wolman , Chairman . . .. . . .... . ..... .. . . .. . . . . ... . .. .. .. Baltimore 

S. James Campbell . . . . . .. . . . ... . . .. . . . ... .. .. .. . . ... . . . .. .. .. .. ... Towson 

James M. Coffroth . . . . ... .... ... .. . . . . . . . . .. . . . . . . . . .. .. .. . ... .. Frostburg 

Richard W. Cooper ...... ..... . . . . . ... . .. . . . . .. .... . . ..... . . . . .. .. Salisbury 

John C. Geyer ... .. . ... . . . ... . . .. . .. . . . .. . . . .. .. . . .. . .. .. . .. . .. .. Baltimore 



CONTENTS 

Abstract 
Page 

I 

Introduction . .. . . . ........ . . ... . . .... ... . .. . .... .. ............. . . ..... .. . ........... .... . . . . 3 

Purpose and scope ... . ...... . . ... ..... . .... .... .... . .... . . . ..... ..... ..... . ........ .. .. . 3 

Location of area . .. .. . . . ... . ... . .. . . . ... . .. .... .. ... . .. ... ... . ..... . . ... . .. . . . . . . .... .. . 3 

Previous studies . ..... . .. . .. ..... . . ..... .... . . . . .. . .... .. . . . .. ............ . .. .. . .... .. . . 4 

Spring and well-numbering system .... . .. . . ....... . ... . .. ... . . .. .. ... ...... . ..... .. . . . .... 4 

Geohydrology of springs ... ......... .. . . . .. ... . ... ........... ..... ... ... . . . . .. .... .. . . ...... . 4 

Geologic setting and classification . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 

Springs and the hydrologic cycle . ... . ..... .. ..... . .. .. .. .... . . . . .......... . . . ... . . .. .. . . . . 8 

Precipitation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 

Evapotranspiration . . .... . . .... . . ..... .... . . . . . ... . .. .... ...... . ... ................ 9 

Runoff. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . II 

Recharge. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12 

Aquifer characteristics ..... .. . . .. . ... . ..... ..... . ..... . .... . ... .. . ...... . .. .. .. ..... .... 12 

Storage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12 

Hydraulic conductivity . ... . . ..... .... .. .... . . .... .... .... . ....... ... . .. . . . ...... . . . 14 

Transmissivity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14 

Maryland springs - their occurrence and characterist ics. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 

Spring discharge. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16 

Relation of drainage areas of springs to mean flow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18 

Thermal characteristics of springs. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22 

Geothermal gradients . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23 

Variability of thermal properties . . . . .. .. . .. . .. .. .. .. . .. . ... . ....... .. . ........... . ... 25 

Spring temperature and depth of water source. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27 

Location versus temperature of springs. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28 

Energy potential from springs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29 

Chem ical characteristics of springs . .. . .. ...... .. .. . .. ... ... ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33 

Silica 33 

iii 



CONTENTS- Continued 

Iron 

Page 

33 

Manganese . . ... ... .. .. . . .. . . . .. . .. . . . .. .. . . . ...... ... . ... .. . . . . . . .. . .... .. .. . . ... 42 

Sul fate. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42 

Chloride . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42 

Fluoride. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42 

Nitrate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43 

Dissolved solids .. . .. . ... . . . . . . . . . . . . ... . ... . .. . . . . . . . .. . . ... . .. . . .. . . .. . ... . .... . . 43 

Hardness . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43 

Trace metals . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43 

Alum inum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43 

Cadmium . .. . . ..... ... . . .... . . . . ... . . . . . ... . . ... . .. . . . . . . . ......... . .... . . .. . 43 

Chromium. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43 

Copper .. . . .. .. ... . . . .. . . . . ... ... . . . . .. . . . . . .. . ......... .. . . . ... . '. . . . . . . . . . . . 44 

Lead ..... .. ........ . . ... .. . .. . ... ... ... . . . .. . ...... . ...... . . . . . . ..... ...... . 44 

Lithium. . . . . . . ... . ... . .. . .. ..... . .. . . . . ...... . ..... . .. . . . . . . . . . . .. . ... . ... . . 44 

Mercury . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44 

Nickel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44 

Si lver .... . .. .. . . . ... .. .... . ..... .. . . . . . . .. .. . .. ... .. .. ..... . ... . . . .. ..... .. . 44 

Zinc. . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45 

Spring construction and sanitation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45 

Summary and conclusions . . .. . . . .. . .. . .... . . .. . .. . ..... . ... . . . ... . .. .. . . . . .. . .... ... . . ...... . 46 

Selected references . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 47 

Conversion facto rs ... . . . . . . . .. . . .... . . . ......... .. . .. . ... .. . ... . ......... . . . . . . . . . . . . .. . . ... 151 

iv 



ILLUSTRATIONS 

Page 
Figure 1. Map showing area of this investigation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 

2. Diagrams showing kinds of springs based on rock structure or type. . . . . . . . . . . . . . . . . . . . . . . . . . . 7 

3. Diagram showing the hydro logic cycle. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 

4. Graph showing mean monthly precipitation and potential evapotranspiration 
at Westminster, Md. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11 

5. Map showing location of springs and physiographic provinces and their divisions 
in Maryland ..... ..... .. . ..... .. . ......... . ... .. . ........... . ............. ....... . Separate 

6. Graph showing daily measured flow of spring WA-AK 3 near Smithsburg, Md. ..... .. . .. ... ... 16 

7. Graph showing distribution of annual mean flow of 34 springs in the Piedmont 
and Appalachian provinces. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18 

8. Map showing location of spring FR-DE 42 near Walkersville, Md., local areal 
geology, and hypothetical drainage area above the spring. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 

9. Graph showing the relation between drainage area of a spring and spring 
discharge for various amounts of annual recharge. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21 

10. Graphs of annual temperature in four springs showing different thermal regimes . . . . . . . . . . . . . 24 

11. Graph showing monthly temperature of spring W A-BF 3 (Big Spring) and mean 
monthly air temperature at the Hagerstown weather station fo r 1981 .......... .. ...... . . ..... 25 

12. Graph showing monthly and mean water temperature of spring BA-Be 264 
near Prettyboy Reservoir and monthly and mean annual air temperature at 
Parkton, Md. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28 

13. Graph showing distribution of mean temperature of 76 springs in the 
Appalachian and Piedmont provinces . ......... ... ....... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29 

14. Diagram showing how a spring may be used as a source of thermal energy for 
a residence . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30 

15. Plot of classification of 24 analyses of Maryland spring water according to the 
method of Hill (1940) and Piper (1944); values in percent of total equivalents 
per liter. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32 

16 . Diagram showing a typical spring box (or pit) along the side of a valley in the 
Appalachian province. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46 

v 



TABLES 

Page 

Table 1. Age and major rock type of geologic units. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 

2. Summary of monthly and annual precipitation at five weather stations in 
Maryland. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 

3. Summary of mean monthly and annual temperatures at five weather stations 
in Maryland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 

4. Summary of hydrologic budget studies in the Maryland Appalachian and 
Piedmont provinces ... .... .... ....... . . ... .... .. ........... . ...... . . .. . . ..... . . ... ... 11 

5. Storage coefficients (gravity yield) of small drainage basins in Maryland, 
Pennsylvania, and Virginia. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13 

6. Storage coefficients from aquifer tests in the Maryland Appalachian and 
P iedmont provinces ... ............ ..... . ... . .. .. ... ... ...... . . .......... ...... . .. . ... 13 

7. Range and median values of transmissivity for rock aquifers in the Maryland 
Appalachian and Piedmont provinces . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 

8. Records of springs. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51 

9. Measured flows and mean temperature of several large springs in Maryland . . .. .. . ... .. .. . .... 17 

10. Flow variability indices of 29 Maryland springs, computed according to the 
Meinzer formula . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19 

II. Geothermal gradients in wells in Maryland and adjacent states. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23 

12. Thermal diffusivities of some common rocks, in square centimeters per second . . . . . . . . . . . . . . . . . 26 

13. Energy available from a spring source flowing at various rates and at a constant 
temperature of 60°F {IS. 5°C) .. . . .... .. ....... . ....... . .......... ... . ........ . .. .. .. . . . 29 

14. Chemical analyses of selected springs. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34 

IS . Source, significance, range, and median values of dissolved mineral 
constituents and physical properties of spring water. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39 

16. Springs with water of significantly low chloride and mineral content ......... ... . . ... . . . . . . 42 

vi 



MARYLAND SPRINGS -

THEIR PHYSICAL, THERMAL, AND CHEMICAL CHARACTERISTICS 

by 

Edmond G. Otton and John T. Hilleary 

ABSTRACT 

This report describes the investigation and appraisal of the flow and temperature of 100 springs in a 4,500-
square-mile area comprising the Piedmont and Appalachian provinces of Maryland. The flow of these springs ranges 
from less than 1 to nearly 10,000 gallons per minute. The largest flow is from the Potomac Blue Spring in the Potomac 
River valley near Cumberland, Maryland. The flow of most springs ranges widely throughout an annual cycle, in 
some instances by as much as two orders of magnitude. All but 1 of 26 springs would be classed as variable to sub­
variable, according to a variability index proposed by Meinzer. 

Temperatures of 76 Maryland springs were measured through an annual cycle. Variations at individual springs 
ranged from 1.5 to 18.9 degrees Celsius (0C). The maximum temperature recorded was 19.9°C. Mean annual water 
temperature is usually within 1 ° to 2°C of the mean annual air temperature at the locality. The lowest mean 
temperatures generally occur in the highland areas of Garrett County, while the highest temperatures occur in 
southern Montgomery County. Measurements of flow and temperature of a large spring in Washington County show 
that an energy transfer involving a reduction of its mean temperature by 5°C would yield 1,320,000 watts per hour. 
Other springs of comparable flow and thermal characteristics are in Washington, Frederick, and Allegany Counties. 
Therefore, Maryland springs represent a large potential source of thermal energy. 

Chemical analyses of the water from 24 springs show that most of them have calcium-magnesium bicarbonate 
type water, or water of a mixed type. Nearly all the water is of a chemical character suitable for most uses, although 
water from limestone springs is hard to moderately hard . Concentrations of the trace elements aluminum, cadmium, 
chromium, copper, lead, lithium, mercury, nickel, silver, and lead are all below the U.S. Environmental Protection 
Agency's maximum allowable contaminant levels. 





INTRODUCTION 

Since ancient times, springs have been a source of 
interest and importance to man, and even today are still 
used in many places as a source of water supply. Sup­
port of their former esteem and importance exists in the 
names of places where springs occur. In Maryland, for 
example, there is the Green Spring Valley in Baltimore 
County, the town of Silver Spring in Montgomery 
County, and the town of Clear Spring in Washington 
County, to mention only a few. Although nearly every­
one knows what a spring is, little is known about the 
deLails of the source of spring water, the variability of 
spring flows, their annual temperature range, and the 
chemical character of the water. This report provides 
this information on many springs in the Piedmont and 
Appalachian areas of the state. 

A further impetus to the study of springs resulted 
from the rapid rise in the cost of energy during the 
1970's. The increasing use of heat pumps and the 
feasibility of using ground water as a source of heat 
energy prompted this study of spring~ as a possible 
source of energy and a possible source of energy 
disposal (cooling). The amount of energy potentially 
available from a spring is a function of both its 
temperature and its discharge; thus, periodic measure­
ments were made of the temperature and the flow of 
several springs during the investigation. This study was 
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Figure 1.-Area of this investigation. 
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done by the U.S. Geological Survey in cooperation with 
the Maryland Geological Survey. 

PURPOSE AND SCOPE 

The purpose of this report is to present basic infor­
mation on the occurrence, availability, temperature, 
and quality of spring water in the sedimentary and 
crystalline rocks of 10 Maryland counties and Baltimore 
City. Examinations were made of the hydrologic 
characteristics of the springs and an inventory made of 
their current use as sources of water. Ground-water 
samples were collected for chemical analyses, pH, and 
temperature determinations. Spring-flow variability and 
the potential of Maryland springs as sources of thermal 
energy also are discussed . 

LOCATION OF AREA 

This report contains information on 100 springs in 
the Piedmont and Appalachian physiographic provinces 
of Maryland. These two provinces cover an area of 
about 4,500 mi2, or slightly less than half the total land 
area of the state (figs . 1 and 5). From east to west, they 
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include the Piedmont part of Cecil, Harford, and Balti­
more Counties, and all of Carroll, Montgomery, 
Frederick, Washington, Allegany, and Garrett Coun­
ties. The latter three counties are entirely in the 
Appalachian province. 

PREVIOUS STUDIES 

Scattered references to springs are found in the 
literature pertaining to Maryland geology and water 
resources. Most of this information is from the publica­
tions of the Maryland Geological Survey. In an early 
report, Clark, Mathews, and Berry (1918, p. 234) 
described briefly the mode of occurrence of a few 
springs in Maryland . They also mentioned a spring used 
in downtown Baltimore, which reportedly flowed at a 
rate of 200 gal/min. Mention also was made of the 
Royal Springs at Ruxton in Baltimore County, and of 
the Rock Crystal Springs at Dickeyville, west of 
Baltimore, but little information is given about these 
springs. The town of Aberdeen (Harford County) was 
reported to have been supplied by a spring, and Bel Air 
(also in Harford County) was supplied in part with 
water from Wallis Spring. In Frederick County, the 
towns of Frederick, Middletown, Braddock Heights, 
and Emmitsburg were reported to have used springs as 
a sole or partial source of water. Cloos (1951, p . 181) 
mentioned springs only briefly in this report on Wash­
ington County. He indicated that water for the town of 
Clear Spring was piped from a spring along the eastern 
slope of Fairview Mountain. Mathews and Watson 
(1929, p. 289) reviewed briefly the occurrence of springs 
in Baltimore County and mentioned the existence of the 
Chattolanee Spring and the Brooklandwood Spring in 
the Green Spring Valley north of Baltimore, as well as 
other lesser known springs in the area. 

Meyer (1958, p. 28-30) presented a more modern 
and comprehensive evaluation of springs and their role 
in the hydrology of Carroll and Frederick Counties. In 
add ition, Meyer listed several springs in the two coun­
ties in his table of wells and springs. Some of these were 
reexamined during the course of this investigation and 
additional information was obtained about them . 

Probably the most thorough and complete study of 
Maryland springs was that of Slaughter (1962), who in­
ventoried and measured the flow of a number of springs 
in Allegany and Washington Counties. Slaughter 
described and listed 106 springs in Allegany County and 
198 springs in Washington County. In addition to 
measurements of discharge and temperature of several 
springs, Slaughter listed chemical analyses of the water 
from many of them, including iron concentration, hard­
ness, and pH. Slaughter's report provides a valuable in­
sight into the nature and character of limestone springs 
in the Hagerstown Valley . 

SPRING AND WELL-NUMBERING SYSTEM 

The springs and wells described in this report are 
numbered according to a coordinate system in which 
Maryland counties are divided into 5-minute quadran­
gles of latitude and longitude. The first letter of the 
spring or well number designates a 5-minute segment of 
latitude; the second letter designates a 5-minute segment 
of longitude. These letter designations are followed by a 
number assigned to wells or springs chronologically. 
This letter-number sequence is the quadrangle designa­
tion, which is preceded by an abbrevia tion of the county 
name. Thus, spring MO-CG 18 is the 18th spring or well 
inventoried in quadrangle CG in Montgomery County. 
In reports describing springs or wells in only one coun­
ty, the county prefix letters are frequently omitted from 
the number. However, the numbering system currently 
in use (1982) differs slightly from that used in earlier 
published reports, such as Dingman and Meyer (1954). 
In the 1954 report, spring MO-CG 18 was designated as 
Mont-Cg 18. The discontinuance of lowercase letters in 
the spring or well designation was necessitated by the 
change in 1970 to a computer storage and retrieval 
system for well and spring information. Springs shown 
on maps are designated by a special symbol (circle with 
tail) in order that they may be distinguished from wells 
(circle). In some water-resources reports on Maryland, 
springs are included in the same tables with wells, and in 
other reports they are listed separately. 

GEOHYDROLOGY OF SPRINGS 

GEOLOGIC SETTING AND CLASSIFICATION 

A spring is a concentrated discharge of ground 
water issuing from a more or less defined opening. It is 
to be distinguished from a seep, or seepage area, in 
which the ground water appears at the land surface 
along a zone of wetness or oozing flow. Meinzer (1942, 
p. 417) designates springs which ooze or percolate out of 
many small openings as "seepage springs". He indicates 
that at all true springs the water issues from the ground 
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due to hydrostatic pressure. Such areas are to be dis­
tinguished from areas of moist soil or earth where the 
water reaches the surface soil due to capillarity. Such 
moist zones are not to be considered springs according 
to Meinzer. Throughout much of the Piedmont and Ap­
palachian areas, springs issue from fractures and 
fissures and (or) along contact zones between two rock 
types of di fferent permeability. Springs issue from most 
geologic units outcropping in Maryland; units men­
tioned in this report are listed in table 1. 



Table 1. - Age and major rock type of geologic units' 

System 
and Series Formation/Group Major rock type 

Erathem 

Quaternary - Alluvium Sand, gravel 

Triassic Upper New Oxford Formation Sandstone 
Dikes, sills Diabase 

Paleozoic - Bachman Valley Formation Metabasal t 
Cockeysville Marble Marble 
Ellicott City Granodiorite Granodiorite 
Ijamsville Phyllite Phylli te 
James Run Formation Gneiss 
Loch Raven Schist Schist 
Marburg Schist Schist 
Mount Washington Amphibolite Amphiboli te 
Port Deposit Gneiss Gneiss 
Prettyboy Schist Schist 
Setters Formation Quar tzi te 
Sykesville Formation Gneiss 
Urbana Phyllite Phyllite 
Wissahickon Formation Schist 
Wakefield Marble Marble 
Baltimore Gabbro .Complex Gabbro 

Pennsylvanian Upper Conemaugh Formation Sandstone, shale 
Siltstone 

Mauch Chunk Formation Sandstone 
Upper 

Greenbrier Formation Sandstone, shale, 

Mississippian limestone 

Lower Pocono Formation Sandstone, shale 

Upper Hampshire Formation Sandstone, shale 
Jennings Formation Shale, siltstone 

Devonian 
Oriskany Group 

Ridgeley Sandstone Sandstone 
Lower Helderberg Limestone Limestone 

Silurian Upper Tonoloway Limestone Limestone 

Upper Martinsburg Shal e Shale 

Middle Chambersburg Limestone Limestone 
St. Paul Group Limestone 

Ordovician 

Beekmantown Group 
Lower Rockdale Run Formation Dolomite, limestone 

Stonehenge Formation Limestone 
Grove Limestone Limes t one 

Conococheague Limestone Limestone 
Upper Elbrook Limestone Limestone 

Libertytown Metarhyolite Metarhyoli te 
Cambrian 

Frederick Limestone Limestone 

Lower Araby Formation Phyllite 
Tomstown Formation Dolostone 
Wever ton Quartz i te Quartzite 

Precambrian Baltimore Gneiss Gneiss - Catoctin Formation Metabasa l t 

I The stratigraphic nomenclature used in this report is that of the Maryland 
Geological Survey a nd does not necessarily follow usage of the U.S. Geological 
Survey. 
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Springs and seeps have a role in altering the land­
scape simply because the moving water carries with it 
dissolved minerals which have been acquired in its 
passage through the rocks and soil. Some authors 
believe that ground-water discharge by means of both 
springs and seeps, including ground-water discharge 
below normal stream level, may be responsible for as 
much as half of the land erosion taking place in humid 
areas like Maryland (Cleaves and others, 1970, 
p.3,015). 

With regard to the physical forces responsible for 
bringing ground water to the surface, early investiga­
tors, namely Bryan (1919, p. 557) and Meinzer (1923, 
p. 52), considered that springs resulted from (1) gravity 
flow, and (2) artesian flow. More modern concepts do 
not attempt to make this distinction, recognizing that 
springs and seeps result from differences in potentio­
metric head involving gravity, pressure, and other 
forces such as differential thermal properties. Also, 
some springs flow due to the buoyant effect of gases 
dissolved in the water. Because of the complex reasons 
causing springs to flow, it is difficult to assign the flow 
of a spring to anyone physical force, although certainly 
gravity is a major factor. 

Springs may be classified or grouped in several ways 
according to their (1) mean flow or discharge, (2) geo­
logic setting (rock structure), (3) mean temperature, and 
(4) chemistry of their water. Classification may also be 
made by a combination of one or more of the above 
elements. However, no system of classification is 
perfect. For example, to classify a spring by its flow , a 
series of flow measurements must be made over a period 
of time, preferably at least through one annual seasonal 
cycle. In his study of large springs in the United States, 
Meinzer (1927, p. 3) proposed the following classifica­
tion, based on magnitude of mean flow: 

Cubic feet Gallons per 
Magnitude per second minute Gallons per day 

First 
Second 
Third 
Fourth 
Fifth 
Sixth 
Seventh 
Eighth 

>100 
10 - 100 
I - 10 
0.22 - I 

*0 . 12 gal / min = I pint / min. 

>6.46x I 07 

4,490 - 44,900 6.46x106 - 6.46x107 

449 - 4,490 6.46x107 - 6.46x 106 

100 - 449 1.44xI05 - 6.46xI05 

10 - 100 14,400 - 144,000 
I - 10 1,440 - 14,400 

0.12 - 1.0 173 - 1,440 
0.12* 180 

Based on the above classification scheme, only a few 
springs in Maryland rank as high as third magnitude 
(449 to 4,490 gal/min) and only one spring is of the sec­
ond magnitude. The largest of these, and probably the 
largest spring in Maryland, is AL-CE 1, known as the 
Blue Spring or the Potomac Blue Spring. Based on four 
reliable measurements, its mean flow is about 5,700 gal/ 
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min (12.7 ft3 / s) . This spring is located along the valley 
of the Potomac River about 4 mi south of Cumberland, 
Md. The flow of all springs vary, in some instances by 
more than two orders of magnitude, which makes it 
difficult to classify springs by their flow . Most of the 
springs in the Maryland Piedmont and Appalachian 
region are of the fourth through eighth magnitude. 

A common type of spring is the contact spring, 
which results when ground water moves downward 
through a permeable layer (or zone) and encounters a 
less permeable layer. Some or all of the flow may be 
diverted laterally and emerge at the land surface as a 
spring. Figure 2(A) shows an example of a contact 
spring, common in the Appalachian province. 

Probably the most common type of spring in the 
area is one that occurs at a fracture or crevice. Here, the 
ground water moves downward in response to gravity 
flow through fractures and crevices in the rocks and 
emerges as a spring where a major fracture in the system 
of fractures intercepts the land surface along a swale or 
ravine. Figure 2(B) shows an example of a typical Pied­
mont spring issuing from a fracture in crystalline rocks. 
Because of the limited storage capacity of the crystalline 
rocks, springs of this type generally have a highly varia­
ble flow. 

A modification of the fracture type of spring is the 
scree spring, which occurs on the steep slopes of moun­
tains, such as South Mountain and Catoctin Mountain. 
Here, the ground water appears to move downslope 
along the mountainside at the base of boulders and cob­
bles of scree where it emerges at discreet spring openings 
at or near the base of the slope, or at a change in slope 
on the mountain side. Springs of this type currently sup­
ply water for the towns of Myersville and Thurmont in 
Frederick County. Figure 2(C) shows a typical scree 
type spring. 

The fault spring is a fourth type of spring, probably 
more common than is believed. Springs of this category 
occur when water moves downward through a perme­
able formation and encounters a less permeable forma­
tion due to the presence of a fault in the rocks. In some 
cases, the change in permeability may be due to the 
presence of fault gouge, which retards or inhibits the 
movement of water across the fault. In other instances, 
the fault may increase the water-transmitting capability 
of the rocks due to intensive fracturing of brittle rocks 
that lie near the fault contact. Here, flow may occur 
along the base of the fractured zone. Figure 2(D) shows 
an example of a fault-plane spring of this type. Because 
of concealment by vegetation and the occurrence of 
thick soil and weathered rock debris, fau lts have been 
only infrequently mapped in the Maryland Piedmont 
and, thus, the relationship of faults to springs must be 
largely inferred or assumed. 

Springs issuing from limestone or marble comprise 
another distinctive type. Most of the larger springs in 
Maryland discharge from calcareous rocks. Limestone, 
because of its relative solubility to percolating ground 
water, favors the development of solutionally developed 
channels along joints, fractures, and bedding planes. 
These channels are capable of transmitting and storing 
large quantities of water . Most of the large springs in 



A. Spr in g at contact of t wo dif f e r ent rock types 

C. Scree spr ing resulting f r om emergence of shallow g round -wate r f low at 

change in s lope along a steep mountainside. 

B. Spr ing occurr in g w here a major fract ur e zone intercepts 

the tand surface. 

O. Spring occurring where a fau l t p lane intersects the land su rface. 

E. Occurrence of a spr ing and a sinkho le in lim esto ne terrain. 

Figure 2. - Kinds of springs based on rock structure or type. 
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Figure 3. - The hydrologic cycle. 

the Appalachian and Piedmont regions are found in 
limestone terrain. Areas where they are common are the 
marble valleys of Baltimore and Carroll Counties, and 
the Frederick and Hagerstown Valleys of Frederick and 
Washington Counties. Figure 2(E) shows a typical 
limestone spring of the type that occurs in the Hagers­
town Valley. The figure also shows the existence of a 
sinkhole, a ground-water phenomenon largely restricted 
to calcareous terranes, and the presence of residuum, 
weathered rock material resulting from the breakdown 
of the limestone rocks. 

SPRINGS AND THE HYDROLOGIC CYCLE 

Springs are an important link in the natural hydro­
logic cycle. Precipitation is the beginning element of the 
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TRANSPIRATION 

t t t 
EVAPORATION 

vast unending circulation of the water on the Earth, 
known as the hydrologic cycle (fig. 3). This system 
operates chiefly from the energy of the sun . Water is 
evaporated from the oceans, the land , and smaller 
bodies of water such as streams, lakes, and ponds. T he 
water moves as vapor through the atmosphere where it 
collects as clouds and eventually returns as precipitation 
both on land and sea. Some of the water falling on the 
land returns to the sea as overland runoff, but some of it 
enters the soil zone and percolates downward to saturate 
the underlying rocks. The water level in the saturated 
rocks rises to a position sufficiently high to cause water 
to discharge into nearby streams or ponds. Thus, a lag­
time is introduced into the system and some water is 
stored in the rocks for variable periods of time. Ulti ­
mately , however, the sys tem is balanced and, over a 



long period of time, the input into the rocks (or 
aquifers) must equal the output, or ground-water dis­
charge must equal ground-water recharge. Thus, the 
water in storage in the rocks must equal a constant in 
the hydrologic equation. This equation in ordinary 
terms (assuming that ground-water pumping is negligi­
ble) can be expressed as follows: 

P = ET + R ± t.S 

where: 

P precipitation; 

ET evapotranspiration; 

R runoff, or streamflow; and 

t.S change in ground-water storage . 

Precipitation and runoff are relatively easy to 
measure. Evapotranspiration, because it is more dif­
ficult to measure, is commonly determined as the water 
unaccounted for after runoff is subtracted from the 
amount of precipitation in the basin. Over a long 
period of time (usually a few years), change of ground­
water storage (t.S) must equal zero but, for short 
periods (weeks or months), water may be added to or 
subtracted from the aquifers . Where a sufficient 
number of observation wells are available , changes in 
the quantity of water in storage in the aquifers are 
shown by changes in the position of the static water 
levels. 

An exception to this could occur where geohydro­
logic conditions provide a means for water to move out 
of a stream basin and discharge into another basin, or 
into an estuary bay, or the ocean. Generally , in the 
Piedmont and Appalachian regions the surface­
drainage basin also comprises the ground-water basin. 
An exception to this may occur with surface-drainage 
basins in limestone terrain. Here, some of the 
underground-drainage systems may not coincide with 
the surface drainage. Another exception may occur in 
areas where active coal mining is taking place. Water 
pumped from operating mines may be transferred to 
another drainage basin (Ouigon and Smigaj, 1985). 

Precipitation 

The source of all water issuing from springs in 
Maryland is precipitation. The central and western part 
of the state is characterized by a humid continental 
climate where the average annual precipitation ranges 
from 47 in. in the Allegheny Plateau to 35 in. in the 
"rain shadow" area east of the Allegheny Plateau near 
Cumberland. Elsewhere in the state, the precipitation 
generally ranges between 40 to 46 in . Table 2 shows the 
mean monthly and annual precipitation of five major 
weather stations in the study area, and table 3 shows the 
monthly and mean annual temperatures at the five sta­
tions . 

9 

Annual average precipitation for the five weather 
stations in table 2 ranges from 34.8 to 47.1 in., and their 
mean is 40.2 in. It is significant that the station with the 
greatest precipitation (Oakland 1 SE) has about 35 per­
cent more precipitation than the station with the least 
precipitation (Chewsville-Bridgeport near Hagerstown). 
The Oakland station is only 95 mi west of the Chewsville­
Bridgeport station, but they are separated by several 
Appalachian mountain ranges. Oakland lies high on the 
Allegheny Plateau at an elevation of 2,420 ft, and 
Chewsville-Bridgeport is in the Hagerstown Valley at an 
elevation of 570 ft. The difference in annual precipita­
tion between the two stations is due to the "rain 
shadow" effect caused by the prevailing westerly winds 
dropping their moisture as they rise up the slopes of the 
plateau at Oakland. As the winds descend on the eastern 
side of the mountains , the air is warmed, causing the 
clouds to dissipate and thus provide less moisture as the 
air mass moves eastward (National Oceanic and At­
mospheric Administration, 1977, p. 3). 

East of the mountains in the Piedmont province, the 
average annual precipitation again increases as shown in 
table 2. At the Westminster station (2 SSE), the annual 
precipitation is 42.4 in., or about 22 percent greater 
than at the Chewsville-Bridgeport station. Although 
Westminster lies only 35 mi east of Chewsville­
Bridgeport, its climate is affected by the moisture-laden 
winds moving northward from the Chesapeake Bay. 
The stations are separated by South Mountain and 
Catoctin Mountain, which probably isolate the Hagers­
town Valley from the climatic modification caused by 
the Bay. 

Evapotranspiration 

Evapotranspiration, the first term on the right side 
of the hydrologic budget equation, is the water returned 
to the atmosphere by evaporation from the soil and 
water bodies and includes the water transpired by plants 
as part of their life processes. Because it is measured 
directly only with difficulty, it is commonly determined 
in the hydrologic budget as the remainder after subtrac­
ting streamflow from precipitation. As the evaporation 
of water requires energy, a method has been devised to 
compute the potential evapotranspiration of water in an 
area or in a drainage basin. This method, developed by 
Thornthwaite and Mather (1955, p. 348-354), is com­
monly used to show the theoretical limits of evapo­
transpiration, based on thermal energy received. 

The potential evapotranspiration at Westminster, 
Md., is shown in figure 4. It is based on the Thorn­
thwaite method and was prepared from precipitation 
and temperature records for the period 1951-74. The 
figure shows that during the cool season (November­
May) more water is available than can be used by evapo­
transpiration . A large part of this water goes to ground­
water recharge . The warm period from June to October 
is a period when the growing plants use soil water and 
when evaporation from bare soil is at a maximum. 
Therefore, less water is available to recharge the 
ground-water reservoirs. Accordingly, rainfall in 



Table 2. - Summary of monthly and annual precipitation at five weather stations in Maryland' 

Precipitation, in inches 

Oakland 1 SE MD Chewsville Bridgepor Frederick WFMD Westminster 2 SSE Baltimore Washington 
(Hagerstown) Airport 

Month (1951-74) (1951 - 71) (1951-70 ) (1951-74) (1941-70) 

Mean I Maximum Mean I Maximum Mean I Maximum Mean I Maximum Mean I Maximum 
monthly monthly monthly monthly monthly monthly monthly monthly monthly monthly 
total total total total total total total total total total 

January 3.90 7.19 2.30 4.06 2.17 4.22 2.88 4.58 2.91 5.27 

February 3.36 7.19 2.35 3.92 2.57 4.20 3.06 5.52 2.81 6.21 

March 4.63 9.36 3.08 5.39 3.43 5.35 3.87 6.17 3.69 6.80 

April 4.61 8.70 3.08 7.80 3.52 10.53 3.81 9.81 3.07 8.15 

May 4.44 8.58 3.37 7.15 3.28 8.16 3.71 6.46 3.61 7.10 

June 4.20 8.32 3.29 8.79 3.25 11.26(1951) 3.99 18.79(1972) 3.77 9.95 

July 

August 

September 

Oc tober 

November 

December 

Mean 
annual 

4.48 

4.34 

3.09 

2.87 

3.20 

3.99 

47.11 

10.28 (1958) 3.36 10.01(1956) 3.71 

9.32 3.39 8.85 3.57 

6.93 2.88 7.69 2.82 

8.35 2.46 5.22 2.30 

6.28 2.73 6.07 2.92 

6.98 2.59 5.02 2.87 

34.88 36.41 

8.82 3.94 12.73 4.07 8.18 

9.59 4.14 13.33 4.21 18.35(1955 ) 

10.82 3.26 8.91 3.12 8.62 

3.73 2.66 4.79 2.81 8.09 

5.95 3.37 7.42 3.13 7.68 

6.95 3.69 7.94 3.26 7.44 

42.38 40.46 

lValues from Climatological Data - Annual Summaries, National Oceanic and Atmospheric Administration. 
Station designations as given by the reporting agency. 

Table 3. - Summary of mean monthly and annual temperatures at five weather stations in Maryland' 

Mean temp era ture 

Oakland 1 SE MD Chewsville Bridgeport Frederick WFMD Westminster 2 SSE Baltimore-Washington 

Month 

January 

February 

March 

April 

May 

June 

July 

August 

September 

Oc tober 

November 

December 

Mean 
annual 

(1951-74) 

°c I of 

- 3 27 

-1 29 

2 36 

8 47 

13 56 

18 64 

19.5 67 

19 66 

15.5 60 

10 50 

4 39 

-1 30 

9 48 

(Hagerstown) 
(1951-71) 

°c I of 

-0.5 31 

33 

5 41 

12 53 

16 62 

21 71 

24 75 

23 73 

19.5 67 

13.3 56 

6.4 44 

34 

12 53 

(1951-70) (1951-74) 

°c I of °c I of °c 

-0.5 31 -0.5 31 -0.5 

33 33 1.7 

5 41 4.5 40 6 

12 53 11 52 12 . 5 

16 62 15.8 61 18 

21 71 21 70 22 

24 75 23.6 74 25 

23 73 23 73 24 

19.5 67 19 66 20 

13 55 13 55 14 

6.4 44 6.4 44 8 

34 34 2 

12 53 12 53 13 

lValues from Climatological Data - Annual Summaries, National Oceanic and Atmospheric Administration. 
Station designations as given by the reporting agency. 
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Airport 
(1941-70 ) 

I of 

33 

35 

43 

54 

64 

72 

77 

75 

68 

57 

46 

35 

55 



August, for example, is not as effective in recharging 
the aquifers as it is in November or March. The total 
potential evapotranspiration (fig. 4) amounts to 27.5 in. 
at Westminster. 

Studies by various authors provide quantitative 
information on the amount of evapotranspiration deter­
mined by analyzing the streamflow records of streams in 
various locations in Maryland . These data are in table 4. 
The annual precipitation in the five basins ranged from 
34.8 to 43.5 in., and the annual water loss by evapo­
transpirat ion ranged from 23.4 to 30.9 in. (table 3). 
Although Antietam Creek in the Hagerstown Valley had 
the lowest annual precipitation (34 .8 in.), its evapo­
transpiration loss of 23.4 in. was very close to the mean 
percentile of the five basins (66.6 percent). Throughout 
most of the Piedmont, including the Hagerstown 
Valley, evapotranspiration is about 65 percent of the 
precipitation. 

Runoff 

Runoff is considered to be synonymous with 
streamflow and is the sum of surface flow and ground­
water flow that reaches the streams. Surface runoff is 
that water which travels over the soil surface to the 
nearest stream channel. It is also defined as that part of 
the runoff of a drainage basin that has not passed 
beneath the surface since precipitation; it may, 
however, include storm seepage, which is that part of 
the precipitation that infiltrates the surface soil and 
moves toward the streams as ephemeral, shallow, 
perched ground water above the main ground-water 
level. Ground-water runoff is that water which has 
passed into the ground, entered the zone of saturation, 
and discharged into a stream channel from springs or 
seeps. 

6.0,--- --- --- ----- --____ -, 
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i3 
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1.0 

WATER 
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Figure 4. - Mean monthly precipitation and potential 
evapotranspiration at Westminster, Md. 

Water discharging from transient storage in the 
aquifers by means of springs and seeps maintains the 
flow of streams during dry periods. The major factors 
determining spring discharge are aquifer permeability, 
hydraulic gradient, areal extent of the aquifer system, 
and the magnitude and distribution of recharge to the 
system. In some types of terrain (for example, limestone 
terrain), moderate to large springs are common and the 
flow of many of the streams is due largely to discharge 
from identifiable springs in the upper reaches of the 
tributary streams, but, in shale terrain, fewer iden­
tifiable springs exist and the discharge of ground water 
occurs mainly as seeps. Because of the poor storativity 

Table 4. - Summary of hydrologic budget studies in the Maryland Appalachian and Piedmont provinces 

Basin 

Antietam Creek I 

(Washington County) 

Big Pipe Creek at 
Bruceville 2 

(Carroll County) 

Rock Creek 3 

(Montgomery County) 

Little Gunpowder Falls 
(Baltimore and 
Harford Counties) 

Seneca Creek at 
Dawsonville 2 

(Montgomery County) 

Ar ea 
upstr eam 

from 
gag'l 
(mi ) 

281 

102 

62 

, 
36 

101 

Type of terrain 

Dolomite, limestone, 
and. shale 

Quartzose phyllite 
and sch is t 

Quartzose sch is t 

Quartzose schist, 
gne iss, and meta -
gabbro 

Phyllite, schist, 
shale, and sand-
stone 

I From Nutter (1973, p. 13). 
2 From Trainer and Watkins (1975, p. 25). 
3 From Dingman and Meyer (1954, p . 39). 
, From Dingman and Fer gu son (1956, p. 48). 

Period 
of 

record 

1951-66 

1933-49 

1927-49 

11 

Annual 
precipi-
tation, 

P 
(inches) 

34 . 8 

41.0 

43.5 

42 . 6 

42 . 0 

Annual 
evapo tran-
spiration, 

E-T 
(inches) 

23.4 

27 . 7 

30 . 9 

25.5 

28.3 

Total Percentage Percentage runoff of P of P R 
(inches) 

67 11.4 33 

68 13.3 32 

71 12 . 6 29 

60 17.1 40 

67 13 . 7 33 



of the shale aquifers, the flow of springs in these areas 
may cease entirely even during minor droughts. This 
results in a decrease in streamflow and, thus, streams 
draining shale terrain are characterized by rapidly 
generated high flow and by a relatively rapid decline of 
streamflow during droughts. 

Recharge 

Aquifers are recharged periodically by precipitation 
percolating through the soil and rock. In general, before 
recharge can occur, any soil moisture deficiency must be 
satisfied and the demands of the plants must also be 
met. Thus, most ground-water recharge in Maryland oc­
curs during winter and early spring (February, March, 
and April), except during periods when the ground is 
frozen . Another period of recharge occurs during the 
fall (November and December) when the plants have 
become dormant (fig. 4) . However, records of observa­
tion wells show that recharge to the aquifers can occur 
at any time of the year if the precipitation is great 
enough and ground conditions are suitable. 

Studies based on separation of streamflow hydro­
graphs into base flow and surface runoff have shown 
that the effective ground-water recharge in the 
Maryland Piedmont ranges from 16 to 27 percent. 
These data are summarized by Richardson (1982, table 
3, p. 13). Her summary follows, plus an estimate of 
ground-water recharge made by Slaughter (1962, p. 33) 
for a small basin on the west side of South Mountain, 
and an estimate by Nutter for Antietam Creek in 
Washington County (1973, p. 13). 

Basin Annual Effective Recharge as 
Drainage area precipi- ground-water percent of 

basin (square tation recharge precipi-
miles) !inches) (inches) tation 

Rock Cree k 62 43.5 8.5 20 

Little Gunpowder 36 42 .6 11.3 27 
Fa lls 

Bennett C reek 62. 8 42 II 27 

South Branch 43 10 23 
of Pa tapsco River' 

Warner Gap Hollow 2.2 39 6. 5 16 

Antietam Cree k 28 1 35 9 . 1 26 

'Method is based on lise of water levels in wells a nd not on streamflow (Ferris 
and o thers, 1962, p. 131). 

The six estimates of effective ground-water recharge 
given above range from 6.5 to 11.3 in. annually and the 
mean value is 9.4 in. This is equivalent to about 430,000 
gallons per square mile per day, a reasonable average 
for the eastern half of the study area. Few reliable 
estimates are available for effective ground-water 
recharge for the mountainous western half of the study 
area. 
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AQUIFER CHARACTERISTICS 

Storage 

All rocks in the Piedmont and Appalachian region 
have at least some capacity to store water. The water is 
stored in voids in the residuum and in the saprolite and 
soil above the hard, unweathered rock; in the rocks 
themselves the water is stored chiefly in fractures, 
joints , and along bedding-plane partings. In limestone 
areas of extensive solutional development, the water 
may be stored in caverns or tubular channels, ranging 
up to several feet in diameter. Generally, the storage 
potential of all rocks decreases with depth and, at 
depths of 1,000 to 2,000 ft, it must be very low - prob­
ably less than 1 percent. The storage coefficient (S) of 
an aquifer is defined as the volume of water an aquifer 
releases from or takes into storage per unit of surface 
area per unit of change in head (Lohman, 1972, p. 8). 
The storage coefficient for unconfined aquifers is ap­
proximately equal to gravity drainage, provided gravity 
drainage is complete. 

Commonly, storage coefficients range between 
values of 0.30 and 0.00001 (Ferris, 1962, p. 76-78). The 
following three different conditions may exist within the 
common range of coefficients: 

Storage 
coefficient 

(dimensionless) 

0.30 to 0.05 

0.049 to 0.001 

0.0009 to 0.00001 

Condition 

Water table 

Intermediate 
(modified artesian) 

Artesian 

Storage coefficients determined for unconfined 
aquifers at shallow depths would probably be most ap­
plicable to studies of springs . For this study, shallow 
depth is considered to be depths not exceeding 150-
200 ft below land surface . Storage coefficients (gravity 
yield) for small basins in Maryland, Pennsylvania, and 
Virginia have been determined by various investigators. 
The results of these studies are in table 5. 

Of the 10 storage coefficients determined for small 
stream basins (table 5), 5 are in the water-table range 
and 5 are in the intermediate range, as categorized on 
p. 48. The three lowest values, 0.007, 0.011, and 0.012, 
are from stream basins underlain by shale, siltstone, 
phyllite, and schist. However, the values are deter­
mined, in part, on the length of observation-well and 
streamflow records used in the analysis. A longer record 
would presumably give higher values, provided the 
rocks drained were not of a less porous nature. 

Storage coefficients are significant with regard to 
the flow of springs, inasmuch as springs issuing from 
aquifers of poor storativity may show a wide variability 
of flow . During prolonged droughts, such springs may 
cease flowing entirely, which often happens in shale­
siltstone terrain. Springs, in general, appear to be less 
common in such terrain . 



Table 5.-Storage coefficients (gravity yield) of small drainage basins in Maryland, Pennsylvania, and Virginia 

Basin stud ied 

East ~!ahantango 

Creek basin, Pa. 

Muddy Creek, Pa. 

Piney Run, Carroll 
County, Md. 

Brandywine Creek, Pa. 

Lebanon Valley, Pa. 

Little Conestoga 
Creek basin, Pa. 

Pleasant Gap 
subbasin, Pa. 

Big Pipe Creek at 
Bruceville, Md. 

Goose Creek near 
Leesburg, Va. 

Seneca Creek at 
Dawsonville, Md. 

Rock type 

Sandstone/siltstone and 
shale 

Quartz - mica schist 

do. 

Schist, gneiss and granite 

Limestone and dolomite 

do. 

Sandstone, siltstone, and 
shale 

Phyllite and schist 

Shale, siltstone, and 
diabase 

Shale, siltstone, and 
sch is t 

* Based on a drainage period of 40 days. 

Storage 
coefficient 

(d imens ion Ie s s) 

0.12 

.08 

.08 

.07 

.05 

.04 

.025* 

.012 

.Oll 

.007 

Reference 

Cline (1968). 

Lloyd and Growitz 
(1977 , p. 28). 

Nutter and Otton 
(1969, p. 28). 

Olmsted and Hely 
(1962, p. A-16). 

Meisler (1963, p. 32). 

Meisler and Becher 
(1971, p. 56). 

Konikow (1971, p. 79). 

Trainer and Watkins 
(1975, p. 25). 

Do. 

Do. 

Table 6. - Storage coefficients from aquifer tests in the Maryland Appalachian and Piedmont provinces 

Locali ty 

Cumberland 

Cearfoss 

Hagerstown 

Adamstown 

Westminster 

Burkittsville 

Rock type 

Limestone 

Limestone and 

Limestone 

do. 

Marble 

Metabasalt 

Schis t 

do. 

Storage 
coefficient 

(dimension less) 

0.04 

dolomite . 14 

. 03 

.00002 

• 004 

.02 

. 003 

. 03 

Reference 

Slaughter (1962, p. 127) . 

Slaughter (1962, p . 74) . 

Do. 

Meyer (1958, p • 39). 

Do. 

Do. 

Dingman and Ferguson (1956, 

Meyer (1958, p. 39) • 

p. Arcadia 

Hampstead 

Laytonsville do. .017 Nutter and Otton (1969, p. 33). 

Do. 

Mt. Airy 

Taneytown 

Do. ( we 11 CL- BB 6) 

N.r.H. - Poolesville 

Do. 

Poolesville, town 
(we ll MO-DB 54) 

(well MO- DB 79) 

Cresaptown 

do. 

do. 

Shale and sandstone 

do. 

do. 

do. 

do. 

do. 

Shale 

.003 

.02 

.001 

.0002 

. 004 

.0006 

.00008 

.0002 

. 008 

13 

Do. 

Meyer (1958, p. 39). 

Do. 

Do. 

Consultant's report to N.r.H . 

Do. 

Otton (1981, p. 7). 

Do. 

Slaughter (1962, p. 127) . 

28) • 



Storage coefficients may also be determined from 
aquifer tests. Such a determination requires a pumping 
well and at least one observation well. However, the 
values obtained by this method are generally lower than 
the values obtained by the methods involving gravity 
drainage. This is probably due to the shorter period of 
drainage available during aquifer tests, which are 
seldom more thari 1 or 2 days' duration. Of the 18 
storage coefficients determined from aquifer tests (table 
6), only 1 is in the water-table category (aquifer test at 
Cearfoss near Hagerstown), 13 are in the intermediate 
category , and 4 are in the artesian category . The lowest 
value (0.00008) was based on a test on well MO-DB 54 
at Poolesville, in shale and siltstone of Triassic age. 
Possibly the storage values obtained from aquifer tests 
on wells are not applicable to situations involving 
springs, which drain largely by gravity. 

As stated previously, the water-bearing properties 
of a rock mass are governed both by the fractures in the 
rock and by the nature of the mantle of unconsolidated 
material. Where the weathered mantle is thick and 
saturated, or the rocks are overlain by porous saturated 
alluvium, there is more storage space than where the 
mantle is thin or absent. In the rock itself where frac­
tures are thin, infrequent, or absent, little or no water 
can be stored and these rocks are generally poor 
aquifers. 

Hydraulic Conductivity 

Hydraulic conductivity is a measure of the rate 
which water moves through earth materials and is com­
monly measured in cubic feet per day per square foot of 
area across which the flow takes place under a unit 
hydraulic gradient. Hydraulic conductivity is designated 
as "K" in mathematical formulae and is affected by 
temperature, which affects the viscosity of the water. 
The higher the temperature of the water, the lower will 
be its viscosity and the easier it will be for the water to 
pass through the pores of the aquifer. Because ground 
water is of relatively uniform temperature, this property 
is seldom included in hydraulic computations. For 
laboratory tests , K is commonly expressed at 20°e. 

Transmissivity 

Transmissivity is the capacity of an aquifer to 
transmit water through its entire thickness and is 
designated as "T" . Aquifer thickness is commonly 
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designated as "m", and the relation between hydraulic 
conductivity and transmissivity is: 

T = Kx m 

Aquifer tests conducted in fractured and creviced 
rock are used to determine their transmissivity (T), a nd 
in many situations the values obtained are approxima­
tions. However, determination of aquifer thickness (m) 
is difficult; m is needed to compute K where laboratory 
values of the latter are not available. Estimates of the 
depth of occurrence of water-yielding fractures reported 
by well drillers indicate that below a depth of about 
250 ft, fractures decrease markedly in frequency a nd 
productivity. In the absence of more precise informa­
tion , a general measure of aquifer thickness (m) of 250 
ft is reasonable for rocks in the Piedmont province. In 
the Appalachian province, thickness (m) might be about 
150 to 200 ft. This subject is discussed in further detail 
by Otton (1981, p. 13). 

Transmissivity of aquifers may be determined by 
aquifer tests in wells, by water-level fluctuations in wells 
related to base flow of streams, by recession of water 
levels in wells, and by base-runoff recess ion as shown by 
stream hydrographs. The magnitude and duration of 
the flow of springs (as is true for pumping wells) is 
determined by the hydraulic characteristics of the 
aquifer, chiefly its transmissivity and storage, and by 
recharge and discharge to the system. As a result of the 
geohydrologic investigations undertaken in Maryland 
and adjacent states since 1942, numerous measurements 
of transmissivity have been made, chiefly from aquifer 
tests on wells. In the Piedmont and Appalachian 
regions, these values range from 5 ft2 / d to about 26,700 
ft2/d. The range and median value of transmissivity for 
several rock types are given in table 7. 

Based on the median values of t ransmissivity in 
table 7, limestone conglomerate has the maximum value 
of 2,300 ft2 / d. The next highest median value of 1,400 
ft2 is from the 18 aquifer tests conducted on limestone 
and marble aquifers in Washington, Frederick, and 
Baltimore Counties. The maximum value, 26,700 ft2/d, 
was reported by Slaughter (1962, p. 60) for an aquifer 
test on the Stonehenge Limestone (Beekmantown 
Group) at the Victor Products Company plant in 
Hagerstown. This test is of interest in that the pumping 
of well W A-BI 26 at a rate of 200 gal/min caused a 
cessation of flow in spring W A-BI 21, located approx­
imately 800 ft from the pumping well. Prior to the test, 
the spring had a measured flow of 22 gal/min 
(Slaughter, 1962, p. 60). This report is one of the few 
documented instances of a pumping well affecting a 
nearby spring. However, such an effect should be ex­
pected and can be predicted on the basis of hydraulic 
theory. 



Table 7. - Range and median values of transmissivity for rock aquifers 
in the Maryland Appalachian and Piedmont provinces' 

Type 
of 

rock 

Transmissivity 
(range in 

Number 
of 

values 

Median 
value 

(ft 2/d) ft 2/ d) 

Conglomerate (limestone) 2,000 to 2,500* 3 2,300 

Gabbro 5 to 160 3 130 

Gneiss 700 to 1,870 2 1,200 

Limestone and marble 5 to 26,700 18 1,400 

Metabasalt and metarhyolite 70 to 300 5 250 

Phylli te 10 to 800 4 70 

Quartzite 1 450 

Sandstone 130 to 1,900 6 500 

Sch is t 270 to 870 7 400 

Shale and siltstone 5 to 2,000 17 80 

1 Values weighted in favor of more productive segments of the aquifers. 
* Values reported by Trainer and Watkins 0975, p.19); data from files 

of U.S. Geological Survey ~n Reston, Va. 

MARYLAND SPRINGS - THEIR 
OCCURRENCE AND CHARACTERISTICS 

The chief elements of this study of springs involved 
the location, site examination, and measurement of 
temperature, flow, and chemical character of 100 
springs in the Piedmont and Appalachian provinces of 
Maryland. Several of the springs monitored during this 
study were located in the field by previous investigators 
and these old records are published in ground-water 
reports of the Maryland Geological Survey. About 625 
springs have been documented in these reports on 
various Piedmont and Appalachian counties. Several 
additional springs were inventoried and monitored as 
part of this study. Data for all springs included in this 
project can be found in table 8. The locations of springs 
are shown in figure 5, which also shows the major 
physiographic provinces of Maryland west of the Chesa­
peake Bay and their divisions. 

The Coastal Plain physiographic province lies east 
of the Piedmont province and is underlain by semi­
consolidated stratified layers of sand, clay, silt, and 
gravel. These strata extend from the Fall Line eastward 
to the Atlantic Ocean. The Coastal Plain province was 
not included in the area of this project. 
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The easternmost physiographic province included in 
this study is the Piedmont province (fig. 5), which 
covers about 2,500 mi2, or about one-fourth the land 
area of Maryland . It is underlain by ancient crystalline 
rocks consisting of gneiss, schist, gabbro, marble, 
phyllite, and related igneous and metamorphic rocks. 
Along the western margin of the province near 
Frederick, Md., Cambrian-Ordovician limestones are 
present which, in places, are overlain by red shales, 
siltstone, and sandstone of Triassic age. Land elevations 
in the Piedmont range from sea level along the mouth of 
the Susquehanna and Patapsco Rivers to about 1,100 ft 
in northeastern Carroll County near the Pennsylvania 
border. The topography is rolling to undulating, with 
steep, narrow valleys along some of the major streams. 

The Piedmont is characterized by numerous springs, 
many of which issue from a permeable zone at or near 
the base of the saprolite. The flow of these springs 
varies seasonally, with the greatest flow occurring in late 
winter or early spring. Table 8 contains information on 
61 springs in this province. 

The Appalachian province extends westward from 



the Piedmont border to the West Virginia state line (fig. 
5). It includes about 2,000 mi2, or about one-fifth the 
land area of Maryland. The Appalach ian province is 
divided into four divisions: The Blue Ridge, the Great 
Valley (or Hagerstown Valley as it is known in Mary­
land), the Valley and Ridge, and the Allegheny Plateau. 

The Blue Ridge division consists of two massive 
quartzite ridges with associated phyll itic and meta­
volcanic rocks spl it by a valley area underlain by granite 
gneiss and granodiorite. Land elevations in the Blue 
Ridge range from about 230 ft at Point of Rocks to 
about 1,900 ft along the crest of the ridge near Wolfs­
vi lle. 

The Great Valley division is a broad lowland floored 
chiefly with a thick sequence of Cambrian and Ordo­
vician limestones and shales. Sinkholes and karst 
topography occur in several localities underlain by lime­
stone and dolostone. The topography is level to rolling, 
but moderately hilly in places, particularly along some 
of the major streams. Elevations range from about 300 
ft along the Potomac River to more than 800 ft near 
Ringgold, just south of the Pennsylvania state line. 

The Valley and Ridge division lies between the Great 
Valley and the Allegheny Plateau. This division is 
characterized by a series of northeast-trending ridges 
and valleys where the ridges are comprised mostly of 
sandstone and the intervening valleys of weaker shale 
and thin limestone beds. The tops of the ridges are 
roughly at the same elevation. The relief in the division 
is about 1,760 ft. Sea level elevations range from 440 ft 
along the Potomac River to nearly 2,200 ft in a few 
miles east of Cumberland. 

The Allegheny Plateau division includes all of Gar­
rett County and the western part of Allegany County. 
The plateau extends north, west, and south of Maryland 
into adjacent states. Elevations range up to 3,360 ft at 
the highest point in Maryland, near the West Virginia 
state line . The underlying sedimentary strata, consisting 
chiefly of shale, sandstone, siltstone, limestone, and 
coal, lie in broad folds, deeply dissected in places by 
both Potomac River drainage and by the Youghiogheny 
River, a tributary of the Ohio River drainage system. 

Springs are common in the Appalachian province 
where they are found along nearly all valleys and 
ravines. Springs in shale and siltstone terrain tend to be 
intermittent, with cessation of flow common during 
droughts. The largest and most sustained springs are in 
the limestones of the Great Valley. They are responsible 
for the settlement sites of many of the original homes 
and towns in the area. Table 8 lists 39 springs in the 
Appalachian province. 

SPRING DISCHARGE 

The use of springs as a source of water depends in 
large part on their flow characteristics, both the quanti­
ty and constancy of flow . The measured flow of springs 
in Maryland ranges from less than 1 gal/min to a max­
imum of nearly 10,000 gal/min in spring AL-CE 1 
(Potomac Blue Spring) , measured during April 1958. 
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T his and subsequent measurements of the flow of this 
spring indicate that it is the largest in Maryland. Based 
on four measurements (table 9), its mean flow is 5,700 
gal/min . Flow measurements of other large springs are 
also included in table 9. For this study, any spring hav­
ing a measured flow of at least I Mgal/ d (695 gal/min) 
is considered a large spring. 

Flows of large and medium-sized springs were 
measured by conventional streamflow-measuring tech­
niques using a current meter and a stopwatch to 
measure water velocities across a section of the 
discharge channel. Weirs or flumes were used where 
their installation was practicable. Flow measurements 
were made using a bucket and a stopwatch for most of 
the smaller springs. This method was feas ible only 
where the spring flowed from an open discharge pipe. 
The flow of some springs could not be measured ac­
curately because of leakage around and under the walls 
of spring pits or collection boxes. 

Spring flows may vary through at least two orders 
of magnitude. Some springs flow at ra ther steady rates, 
but other springs yield several gallons per minute and 
then dry up completely during droughts. Examination 
of the graph of daily measured flow (fig . 6) of spring 
W A-AK 3 near Smithsburg shows the wide variation in 
its flow from 290 gal/ min on April 11 to 3,140 gal/min 
on April 14, 1981. The significant increase in flow dur­
ing the period beginning on April 11 was due to a 4-day 
storm in which 2.7 in. of rain fell on the Hagerstown 
area. 

The measurements of spring flow compiled during 
this study as well as flow data reported by other investi­
gators show that most springs, especially those of 
shallow origin, vary widely in their flow. Meinzer (1923, 
p. 53) recognized this characteristic of springs many 
years ago and proposed a variability index of spring 
flow based on the following formula: 

v = (n~-I) 100 
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Figure 6.-Daily measured flow of spring WA-AK 3 near 
Smithsburg, Md. 



Table 9.-Measured flows and mean temperature of several large springs in Maryland 

Spring Flow measurement Mean 
Aquifer No. gal/min 3 ft /s 

AL-BF 1 3,000 6.68 
812 1.18 
370 .82 

AL-CE 1 9,750 21. 7 
4,940 11.0 
4,620 10.3 
3,500 7.79 

AL-BD 34 1,750 3.89 
330 .73 

FR-DE 42 1,427 3.18 
1,380 3.07 
1,020 2.27 
1,014 2;26 

GA-GA 1 750 1.67 

WA-AG 1 2,450 5.46 
360 .80 

WA-AK 3 3,140 7.00 
2,400 5.34 

110 .24 

WA-BF 3 1,150 2.56 
1,100 2.45 

800 1. 78 

WA-BJ 4 3,600 8.02 
1,900 4.23 

WA-CH 2 1,050 2.34 
860 1. 91 
410 .91 
337 .75 

WA-DI 6 2,500 5.57 
1,603 3.57 

880 1. 96 
820 1.83 

where: 

v = variability index, in percent; 

m = maximum flow; 

= minimum flow; 

a = average flow of a series of measurements. 

tempera ture 
date (oC) 

4/09/58 11 Tonoloway Limestone 
7/08/81 
7/30/59 

4/17/58 11 Oriskany Group 
9/02/80 (Ridgeley Sandstone) 
7/23/81 
9/18/59 

4/16/58 Tonoloway Limestone 
10/08/57 

4/09/59 12 Grove Limestone 
4/31/81 

10/31/80 
6/18/59 

7/--/50 Conemaugh Formation 

5/23/58 Chambersburg 
1/21/59 Limestone 

4/18/81 11 Tomstown Dolomite 
2/16/59 
7/30/59 

5/08/59 12 Conococheague 
5/26/58 Limestone 

10/01/59 

5/21/58 Elbrook Limestone 
1/13/60 

4/29/59 12 Conococheague 
5/29/58 Limestone 
7/27/59 
4/21/81 

5/22/58 12 Tomstown Dolomite 
4/22/81 
8/26/59 
1/15/59 

Meinzer further defined a variable spring as one in 
which the index number is 100 percent or more. A sub­
variable spring is one in which the index number lies 
between 25 and 100 percent, and a constant spring is one 
in which the index number is not more than 25 percent. 
Of course, all springs which fail (have zero flow) during 
part of the year are variable springs. Although no 
number of measurements is specified in computing the 
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average flow, it would seem prudent to obtain a series of 
measurements through at least one annual cycle. As part 
of this study, flow measurements were made monthly 
for a year on 29 of the smaller springs and less frequent­
lyon some of the larger springs. These data were used to 
compile table 10, which shows the variability indices of 
the measured springs. The index numbers range from 14 
to 295. Only one spring, 3N-3E-3 in Baltimore City, has 
a constant flow. Nine springs (31 percent) have sub­
variable flow, and 19 springs (66 percent) have a 
variable flow. No correlation could be made between 
the variability index and the type of rocks comprising 
the aquifers. 

Annual mean flow based on monthly measurements 
was determined for 11 springs in the Appalachian prov­
ince and 23 springs in the Piedmont province. The 
springs were placed in five yield classes, based on their 
annual mean flow. These classes are: 

Gallons per minute 

0.7- 4.9 

5.0 - 9.9 

10 - 19.9 

20 - 34 

35 - 70+ 

Could be considered jor 

Household use. 

Household and farm. 

Limited institutional or 
commercial. 

Various uses, possibly 
limited public supply. 

Small public supplies. 

Figure 7 shows the distribution by yield class of 
springs according to their location in the Piedmont or 
Appalachian province. Most of the low-yielding springs 
are in the Piedmont province, while the Appalachian 
province has more high-yielding springs. The graph 
does not include data from a few high-yielding springs 
in the Piedmont, nor does it include data from several 
high-yielding limestone springs in the Hagerstown 
Valley reported by Slaughter (1962, table 43). If more 
recent flow data were available for these springs, it 
would no doubt indicate the prevalence of large springs 
in the Appalachian province (See table 8). 

Relation of Drainage Areas 
of Springs to Mean Flow 

Where a spring is used as a source of water supply, it 
may be important to estimate the drainage area furnish­
ing water to it. Since a spring's collecting system is 
underground and may not be directly related to the 
surface-drainage system observable on maps, it is dif­
ficult to even estimate the area of the underground 
system. However, an approximation of the drainage 
area of a spring can be obtained if some measurements 
of its flow are available, and if an estimate can be made 
of the annual ground-water recharge available to the 
aquifer supplying the spring. 

Such information is available for one of the major 
springs in Frederick County, FR-DE 42, near Walkers­
ville. This spring (Fountain Rock Spring) is currently 
(1983) used as a source of water for a trout farm and 
fishpond (fig. 8). It is characterized by a relatively even 
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Figure 7. - Distribution of annual mean flow of 34 
springs in the Piedmont and Appalachian 
provinces. 

discharge, ranging from 1,014 gal/ min to 1,427 gal/min 
and a mean discharge of about 1,210 gal/min (or 2.695 
ft3 / s). The spring issues from the Grove Limestone, 
probably the most productive aquifer in Frederick 
County. 

What is the underground drainage (catchment) area 
necessary to sustain a relatively steady flow of, for ex­
ample, 1,200 gal/min? The aquifer furnishing this flow 
must receive recharge amounting to this quantity (over 
the long term) to maintain a hydraulic head sufficient to 
sustain the flow of the spring. Because the amount of 
long-term precipitation and evapotranspiration is a 
relatively constant value, the specified flow is dependent 
upon the catchment area of the aquifer required to sup­
ply it. The drainage area required to yield values of 
mean annual spring discharge at annual recharge rates 
of 8, 10, and 12 inches is shown in figure 9. 

Figure 9 is modified after a graph by Davis and 
DeWiest (1966, p. 64) in their discussion of ground­
water discharge and springs. It is important to under­
stand that the underground drainage network of a 
spring, especially in a limestone region, may occur 
beneath a surface stream that could be losing part of its 
flow through infiltration to the underground system. 
Thus, a short circuit would exist in the hydraulic system 
and one of the assumptions inherent in using the graph 
could be rendered invalid. This assumption is that all 
spring flow is derived from ground-water recharge. 



Table 10. - Flow variability indices of 29 Maryland springs, computed according to the Meinzer formula 

Spring 
No. 

FR-FB 12 

GA-CD 1 

FR-BD 54 

CL-CD 94 

CL-AF 84 

CL-AF 8 

CE-CC 40 

FR-CD 38 

GA-DD 5 

BA-BC 264 

HA-BC 30 

CL-CC III 

CL-BE 100 

HA-BF 18 

GA-BB 3 

CE-AE 34 

BA-AC 150 

Mo-FF 18 

HA-AA 9 

CL-DC 165 

BA-DC 440 

BA-BD 25 

BA-DD 298 

BA-DC 18 

BA-DD 297 

AL-BF 21 

CL-EF 50 

HO-BF 35 

3N-3E 3 

Aquifer 

Granodiorite 

Limestone 

Quartzite 

Marble 

Phylli te 

Schist 

Gneiss 

Quartzite 

Shale (?) 

Schist 

Schist, quartzose 

Marble 

Phyllite 

Gneiss 

Limestone 

Gneiss 

Schist 

Gneiss 

Schist 

do. 

Marble 

Schist 

do. 

Marble 

Schist 

Sandstone (?) 

Granite (?) 

Quartzite 

Schist (?) 

Period covered 

Oct. 1980 - Nov. 1981 

Oct . 1980 - Nov. 1981 

Nov. 1980 - Nov . 1981 

Oct. 1980 - Sept. 1981 

Nov. 1980 - Oct. 1981 

Sept. 1980 - Oct. 1981 

Apr. 1981 - Mar. 1982 

Nov. 1980 - Nov. 1981 

Feb . 1981 - Feb. 1982 

Oct. 1980 - Sept. 1981 

Oct. 1980 - Sept. 1981 

Oct. 1980 - Oct. 1981 

Nov. 1980 - Oct. 1981 

Apr. 1981 - Mar. 1982 

June 1981 - May 1982 

Mar. 1981 - Feb. 1982 

Sept. 1980 - Oct. 1981 

Nov. 1980 - Nov. 1981 

Oct. 1980 - Aug. 1981 

sept. 1980 - Oct. 1981 

sept . 1980 - Sept. 1981 

Nov. 1980 - Oct. 1981 

Apr. 1981 - Mar. 1982 

Oct. 1980 - Sept. 1981 

Nov. 1980 - Oct. 1981 

Feb. 1981 - Feb . 1982 

Mar. 1981 - Feb. 1982 

Sept. 1980 - Sept. 1981 

Jan. 1981 - Dec. 1981 

19 

Var iabili ty 
Index No . 

295 

281 

257 

254 

207 

203 

187 

183 

181 

157 

154 

151 

147 

146 

133 

129 

126 

111 

107 

98 

95 

89 

86 

86 

79 

68 

55 

50 

14 

Category 

variable. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

DO. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

DO. 

Subvariable. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Constant. 
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Figure 9. - Relation between drainage area of a spring and spring discharge for various amounts 
of annual recharge. 

Nevertheless, figure 9 was used to compute the approx­
imate drainage area of spring FR-DE 42. Based on four 
measurements (table 8), the mean flow of this spring is 
about 1,210 gal/min, or about 233,000 ft 3/ d. Examina­
tion of the data on p. 12 indicates that 10 in. of effective 
ground-water recharge is a reasonable value for the 
Walkersville area in the Monocacy River basin. To 
determine the approximate drainage area of spring FR­
DE 42, read up from the 233,000 ft3/ d value in figure 9 
to the lO-in .-sloping recharge line and across the left to 
2,300 acres, or to the right to the equivalent 3.6 mi 2. 

This value tells us only the approximate area con­
tributing to the flow of the spring system; it does not 
define its shape or its boundaries. If the drainage 
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boundary of the spring formed a perfect circle around 
the spring (highly unlikely), then the radius of a circle 
with an area of 3.6 mi2 would be 1.15 mi according to 
the following formula: 

r = 

where: 

r radius of a circle, in miles; and 

A area of a circle, in square miles . 



However, spring FR-DE 42 lies near the end of a south­
sloping limestone valley drained at the surface chiefly by 
Glade Run (fig. 8). If we assume the underground drain­
age also comes mainly from the north, it may be more 
appropriate to designate the area drained by a quarter 
circle, as shown in figure 8. In this instance, the ap­
propriate formula is: 

r = 
2. 14 mi (radius of 1/4 circle 
having an area of 3.6 mi 2 ). 

In the light of present knowledge, the drainage area of 
this spring could best be mapped by detailed geophysical 
surveying, or by the use of chemical tracers put into the 
aquifer. However, the method used above provides a 
crude approximation of the answer sought. 

An analysis similar to that of spring FR-DE 42 near 
Walkersville, was made on a much smaller spring in 
Baltimore County, BA-DC 18 (table 8). This spring, 
known locally as Big Spring, is in Worthington Valley 
about 1.7 mi west of Shawano It issues from the Coc­
keysville Marble near its contact with the Baltimore 
Gneiss. The flow of BA-DC 18 ranged from 10 to 30 
gal/min and averaged 21 gal/min during the period 
October 1980 to September 1981. Thus, the daily mean 
flow was about 4,060 ft 3/d. Using the graph in figure 9, 
and based on an average effective annual recharge rate 
of 10 in /yr, the area supplying water to spring BA-DC 
18 is about 40 acres (0.06 mi2). If the annual recharge 
rate were 12 in. instead of 10 in., the graph indicates 
that the area furnishing water to the spring would be 
only 34 acres (0.05 mi2). Examination of the topo­
graphic map near spring BA-DC 18 suggests that much 
of the water may be coming from the south and east 
direction along the Worthington Valley, as this is the 
direction of the surface drainage. The hard water issu­
ing from spring BA-DC 18 (see field tests in table 8) 
indicates a limestone SOurce, and the geologic map of 
the area shows that marble is present along a O.4-mi­
wide belt immediately to the south. 

THERMAL CHARACTERISTICS OF SPRINGS 

An important aspect and one of the major elements 
of this investigation of springs concerns their 
temperature and enthalpy, and thus their use as a 
source of thermal energy and a source of energy 
disposal (cooling). Because a discussion of this subject 
may involve some terms unfamiliar to many readers, the 
following brief glossary is presented: 
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British thermal unit (Btu). - The quantity of hea t 
required to rai se the tempera ture of a standard 
pound of water from 63 ° to 64 °F . 

Calorie (cal).-The quantity of heat required to raise 
temperature of a gram . of water from 14.5 ° to 
15.5 °C' (252 cal = 1 Btu). 

Conduction. -The process by which thermal agitation 
of molecules is passed along through a substance. 

Convection. -The mode of heat transfer in which heat 
is carried from one place to another by a physical 
agent such as a flowing fluid (usually air or water). 

Enthalpy. -A thermodynamic quantity defined as the 
sum of a body's internal energy, plus the product of 
its volume, times the pressure (or simply, its heat 
content) . 

Erg. -A measurement of work or force; an erg is the 
work done when a force of 1 dyne acts through a 
distance of 1 centimeter. 

Geothermal gradient. -The rate of increase in tempera­
ture in the Earth with depth; the gradient may differ 
from place to place, depending on the heat flow in 
the region and on the thermal conductivity of the 
rocks. 

Hot spring. -A spring having a mean temperature 
warmer than 38°C (100°F). 

Joule. -A measurement of work defined as 1 x 1 07 ergs 
(4.186 joules = 1 calorie). 

Nonthermal spring. -A spring having a mean tempera­
ture that does not exceed the mean annual air 
temperature of the surrounding area by more than 
5°C (9°F).2 

Specific heat. -The number of calories required to raise 
the temperature of 1 gram of a substance of 1°C ; 
for water it is the amount of heat required to raise 1 
gram from 4.0 °C to 5.0°e. 

Warm spring.-A spring having a mean temperature at 
least 5°C (9 °F) higher than the local mean annual 
atmospheric temperature, but lower than 38 °C 
(lOO°F).3 

Watt.-A watt is 1 joule per second (or 4.186 calorie 
per second). 

IThe reference temperatures are stated because there is a slight varia­
tion in hea t needed for a I-degree temperature ri se with the int erval 
chosen. 

2Reference is Mundorff (1971, p. 1). 

3Reference is Mundorff (1970, p. 7). 



The source of thermal energy in ground water is 
twofold: The energy in the shallow ground water is 
largely from the sun; the energy in the deeper water is 
derived from upward flow from the Earth's interior. 
White and others (1963) indicate that in tropical areas 
the depth of nearly uniform temperature occurs at 
about 33 ft (10 meters), and in the polar regions this 
depth increases to 66 ft (20 meters). However, this range 
is imprecise as the ground temperature profile is in­
fluenced by several factors, among which are (I) mean 
annual air temperature, (2) character of the soil and 
ground cover, (3) thermal conductivity of the zone of 
aeration, (4) thermal conductivity of the zone of satura­
tion, and (5) presence or absence of rapidly circulating 
ground water at depth . 

Annual air temperature cycles probably affect 
ground-water temperatures in the Piedmont and Ap­
palachian provinces down to a depth between 40 and 60 
ft, except where special ground-water flow conditions 
prevail. Records of subsoil temperature at various 
depths throughout an annual cycle are given by Smith 
and others (1964, p. 8) from a study at Belgrade, Yugo­
slavia. The study site is at an elevation of 456 ft and is in 
the temperate zone at latitude 40°48' N. The soil and 
geological conditions are not specified in the report, but 
the data could apply to Maryland. The temperature 
range at various depths is: 

Depth 
(feet) 

4 
6.6 

13 
26 
33 
39 
46 

Annual temperature range 
(OF) (0C) 

25.6 
18.7 
8.5 

.54 

.36 

.18 

.0 

14.2 
10.4 
4.7 
0.3 
0.2 
0.1 
0.0 

Thus, the Belgrade measurements indicate no signifi­
cant annual temperature change below about a 40-ft 
depth. 

Geothermal Gradients 

Although no precise depth range can be given below 
40 to 60 ft, seasonal temperature effects are generally 
negligible and the ground temperature is affected chiefly 
by the heat loss from the interior of the Earth. The in­
crease in Earth temperature with increasing depth is 
known as the geothermal gradient. It is not a constant 
value. Measured gradients in a few wells in Maryland 
and adjacent states are given in table 11; these gradients 

Table 11. - Geothermal gradients in wells in Maryland and adjacent states 

Locality 

McDonald, Pa. 
(near Pittsbur gh ) 

Minnehaha Springs, 
W.Va. 1 

Aberdeen, Md. 

Washington, D.C. area 
(in Md. or Va.) 

Damascus, Md. 

Falling Spring, Va. 2 

Perryville, Md. 

Well 
depth 
( ft) 

5,380 

3,111 

160 

1,008 

1,000 

220 

Rock type 

Shale, sandstone , silt-
stone, and coal 

Cambrian and Ordov ician 
rocks 

Me tagabbro 

Quartz mica-schist 

Mica sch is t 

Limestone 

Amphibolite and f e lsite 
(James Run Formation) 

I Located 52 miles south of Elkins, W. Va. 
2 Located 32 miles west of Lexington, Va. 
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Geothermal grad i ent 

°F/lOO ft °C/lOO m 

1.44 2.62 

1.17 2.14 

.90 1. 64 

.85 1. 54 

.53 .96 

. 51 .93 

.20 .36 

Reference 

Darton 0920, p. 72) • 

Hobba and others (1979. 
p. E20). Pocohantas ' 
No.1 gas well. 

USGS well HA-DE 38 
(unpublished data). 

Diment and Werre 
0964, p. 2143). 

USGS well MO-EE 66 
(unpublished data). 

Costa in (1976, p. 31) . 

USGS well CE-CC 38 
(unpublished data). 



N 

"'" 

20~r 

18t 
Ul I 

~ 1 6 ~ 
.J I 
~ 14 f-

~1 2l 
~ . 

; 10 ~L 
w 8 
~ i 6~ 
wJ 
f- L 

5PRING NO . CL - AF 8 
LOCATION: LINEBORO 

MEAN TEMP . ~. DEGREES C 

) 
r--/ 

MEAN 

l 

: t I I I I I . I I I ~'---J I 1 --'---

20 

1 8 

Ul 
::ll6 
H 
Ul 
.J 

~14 
Ul 
w 
Wl2 
~ 
~ 
w 
0 10 
Z 
H 

W 8 
~ 
::l 
f-
« 6 
~ 
w 
a. 
l: 
W 4 
f-

SEP OCT NOV DEC -.JA N FEB MAR APR MAY -.J UN -.JUL AUG SEP OCT NOV DE C 
1980 1981 

1981 

SPRING NO . 
LOCA TION: TRAVILAH 
ME AN TEM~. t t . 4 DEGREES C 

MEAN 

198 2 

68 

6 5 
f-
H 

6 2 ~ 
Z 
w 

5 9 ~ r. 
« 
11. 

5 6 
Ul 
w 
w 

5 3 ~ 
~ 
W 

50 0 

Z 
H 

47 W 
~ 
::l 

44 J-
« 
~ 

4 1 ~ 
l: 
W 

38 f-

35 

32 

68 

65 
f-
H 

62 ~ 
Z 
w 

59 ~ r. 
« 
11. 

56 Ul 

W 
w 

53 (Y. 
~ 
W 

50 0 

Z 
H 

47 W 
~ 
::l 

44 f-
« 
~ 

4 1 ~ 
l: 
w 

38 f-

35 

32 

20 68 

J-
18 

Ul 
::l l 6 

LOCA T ION: POINT OF ROCKS f 65 J-

MEAN TEMP. 1 2 . 2 DEGREES C 62 ~ 
_ Z 

H 
If) 
.J 

~ 1 4 
Ul 
W 
W l 2 
~ 
~ 
W 
0 10 
Z 
H 

W 8 
~ 
::l 
f-

~ 6 
W 
a. 
l: 
W 4 
f-

2 

01. 1 , I , I I 
........... -r- .. , ....... , I ....... .- ...... I A '" '--'-1"'":> .. ~ A r"> 

'l I I . SPRING NO. WA - BF 3 

18 LOCAT I ON : BIG SPRING 

I" r -- ] 

-, w J 59 ~ 
-E 56 

MEAN ~ 
w 

53 ~ 
~ 
W 

50 0 

Z 
H 

47 W 
~ 
::l 

4 4 f-
« 
~ 

4 1 ~ 
l: 
W 

38 J-

35 

32 

68 

65 

MEAN TEMP . t t .8 DEGREES C 
f­
H 
w 

62 I 
Z 
w 

If) 

::l16 
H 
Ul 
.J 

~14 
Ul 

59 ~ r. 
« 
11. 

~ 1 2 h /", "" :;;> --------------= c ME AN --E 
~ "" 7 

56 Ul 

w 
w 

5 3 ~ 
~ 
w W 

0 10 
Z 
H 

W 8 ~ ~ 
::l 
f-
« 

6 t 
~ 
W 
a. 
l: + W 
f-

2 

/2l! . A"! ,, ~~ .. . " ,, ! " ... ~ ", ,,2 ,. 

50 0 

Z 
H r:! « 
~ 

41 ~ 
l: 

. W 
38 J-

35 

32 

Figure 10. Annual temperature in four springs showing different thermal regimes. 



range from 0.20°F/ 100 ft at Perryville, Md., to as much 
as 1.44°F/ 100 ft at McDonald, Pa. All geothermal gra­
dients shown in the table are based on measurements 
below the zone of annual seasonal fluctuation. The 
table does not include gradients determined in Coastal 
Plain wells. Excluding the high values for the two wells 
in Pennsylvania and West Virginia, the mean value for 
the remaining five wells is 0.6°F/ 100 ft). This is 
somewhat lower than the values quoted by various 
authors such as Heath (1964, p. 0204), who indicates 
that the geothermal gradient in northern New York is 
1.54°F/ 100 ft of depth for carbonate rocks. According 
to Cartwright (1968, p. 396), the geothermal gradient in 
Illinois is 1.4°F/ 100 ft for clastic rocks. Possibly the 
lower geothermal gradient of the five Maryland and 
Virginia wells in table 11 is due to the higher thermal 
conductivity of metamorphic and igneous rocks in con­
trast with lower conductivities of limestones and shales 
in the Pennsylvania and West Virginia wells. 
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Variability of Thermal Properties 

Ground water 'provides a viab le means of storing 
thermal energy in the subsurface. As the water dis­
charges from springs, it carries this energy with it. For 
some of the larger springs, a surprisingly large quantity 
of energy is available in the water. The temperature of 
most springs, especially the smaller ones, fluctuates with 
the annual seasonal climatic cycles. During this study, 
monthly temperature measurements were made on 76 
springs and some of these data are plotted graphically in 
table 8 for each spring. Spring-water temperatures are 
highly variable, with some springs showing wide 
changes in temperature throughout a yearly cycle and ' 
other springs showing relatively small changes. Figure 
10 shows graphically the annual temperature range of 
four selected springs. Two of these, FR-FC 22 and WA­
BF 3, show relatively little annual range in temperature. 
Spring FR-FC 22, Kanawha Spring near Point of 
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Figure 11.-Monthly temperature of spring WA-BF 3 (Big Spring) and mean monthly air temperature at the 
Hagerstown weather station for 1981. 
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Table 12. - Thermal diffusivities of some common rocks, in square centimeters per second 

(I) (2) (3) 

Quartz sand (dry) 0.0020 

Quartz sand (8.3 percent .0033 
moisture 

Sandy clay (I5 percent .0037 
moisture 

Gravel 0 .0057-0.0062 

Shale 0.004 

Andesite 0.005 - .006 

Tuff .004 - .009 

Basalt .007 

Traprock .0075 

Rhyolite .008 

Quartz latite porphyry .007 - .011 

Dolomite .008 

Limestone .0081 .005 - .011 .0095 

Granite .0127 .006 - .013 

Marble .0097 .0106- .011 

Sandstone .0113 .012 - .014 

Sch is t .027 - .088 

Quartzite .023 - .031 

* Thermal diffusivity ~s defined as the thermal conductivity of a 
substance divided by the product of its density and specific heat 
capacity. 

(1) From Ingersoll and others (1954, p. 244) 

(2) From International Critical Tables of the National -Research Council 
(I 927 , p. 55-56). 

(3) In-hole determinations, East Tintic district, Utah (Lovering and 
(Goode, 1963, p. 35). 

Rocks, had an annual range of only 3.2°F (1.8 °C) dur­
ing the period of measurement, and a measured flow of 
350 gal/min on April 22, 1981. Spring WA-BF 3, Big 
Spring near Williamsport, had an annual range of only 
2.7 °F (1.5 °C) during the measurement period. This 
spring had a flow of I, 100 gal/min in May 1958. Spring 
FR-DD 178, just north of Frederick, is similar in its 
thermal characteristics . It had an annual range of only 
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5.4°F (3.0°C), and its discharge was 270 gal/min on 
April 21, 1981. 

At the other extreme, spring MO-ED II near Watts 
Branch on River Road (Montgomery County) had an 
annual range of 20°F (11 °C). The flow of this spring, 
from a quartzose schist, ranged from less than 0.5 to 
I gal/min during the period of measurement. An even 
greater annual range was measured in spring CL-AF 8 at 



Lineboro, Md., just south of the Pennsylvania state 
line. This spring, issuing from schistose rocks, had an 
annual range of 25°F (l4°C) with a January low of 39°F 
and an August high of 64°F. It is possible that this ex­
treme temperature range was because the measurements 
were made at the end of a buried discharge pipe about 
40 ft from the sealed spring pit. The temperature of the 
discharging water may have been significantly affected 
by seasonal changes in the temperature of the pipe and 
surrounding soil. The flow of CL-AF 8 ranged from 0.1 
to 8.0 gal/min during the measurement period. Spring 
CL-BE 105, Martin Spring at Camp Hashawa, had an 
annual range of 22.5 °F (l2.5 °C). This spring also issues 
from schistose rocks and its estimated flow ranged from 
less than 0.5 to 2 gal/min. Analysis of the temperature 
records from these and other springs suggests that 
springs with a wide range in temperature commonly 
have a small flow and may have a relatively shallow 
source. There are more springs in this and in an inter­
mediate group than there are springs of relatively con­
stant temperature. The latter type of spring has a larger 
flow (many are limestone springs) and apparently has a 
deeper source, although the source depth of the water is 
largely conjectural. 

The average temperature of a spring throughout an 
annual cycle is very close to the average annual air 
temperature at the site. This is shown in figure II, a 
graph of the monthly temperature of spring W A-BF 3 
(Big Spring) and the mean annual air temperature at the 
Hagerstown weather station, 15 mi distant. The mean 
annual spring temperature was 53 OF during 1981 and 
the mean annual air temperature at Hagerstown was 
52.8 °F for the same period. Such close agreement must 
be fortuitous as the mean annual temperature of other 
springs near the weather station was as follows: WA-AK 
3, 52°F; WA-BF 24, 54°F; and WA-BI 36, 54°F. 

Spring Temperature and Depth of Water Source 

It may be important in some instances to determine 
the depth (or depths) from which springs derive water. 
Water from extremely shallow sources, for example, 
might be more subject to pollution by agricultural 
chemicals, pesticides, or similar contaminants. The flow 
regime of springs having a deep source might be less 
likely to be altered by nearby construction activities at 
the surface (ditch digging, foundation construction, and 
related activities). Studies of heat conduction by Inger­
soll and other (1954, p. 47-53) provide some basic equa­
tions used to predict the cyclical flow of heat into the 
ground and its attenuation with depth. One of the Inger­
soll equations was modified by Bair and Parizek (1978, 
p. 259) and used to predict the theoretical temperature 
variations at shallow depths in a well field in south­
eastern Pennsylvania. The equation used by Bair and 
Parizek and the definitions of their terms are: 

6T T(S) exp -z (a~ ) \I, 
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where: 

exp exponential function 

z mean depth below the land surface of the 
source of spring water, in centimeters; 

~T peak-to-peak amplitude of annual tempera­
ture variation of the ground water, in 
degrees Celsius (0C), at depth z; 

T(S) peak-to-peak amplitude of mean monthly 
air temperature at the land surface; 

a thermal diffusivity of the earth material, in 
square centimeters per second (see table 12); 
and 

P period of the annual temperature wave, in 
seconds (or 1 year = 31.536 x 106 seconds). 

The previous equation contains all the elements 
needed to predict the mean depth of water flow from a 
spring. The equation was modified for this purpose as 
follows: 

-loge [~T/T(S)l 
z = 

C~ ) \I, 

NOTE: -loge [~T/T(S)l = loge [T(S)/ ~Tl 

Conversion: 1 centimeter = 0.0328 foot, and 
I foot = 30.48 centimeters. 

Spring BA-BC 264 was used to test the above equa­
tion as a predictive device. This spring is in north­
western Baltimore County at the base of a steep valley 
near a small stream, tributary to Prettyboy Reservoir. 
Records of spring temperatures are available from Oc­
tober 1980 to September 1981, and weather station 
records for the same period are available from Parkton, 
Md., about 3 mi east of the spring. The area above the 
spring is forested and the crest of the hill above it is 
about 250 ft higher than the spring. The spring issues 
from the Prettyboy Schist. Its mean flow during the 
period of record was about 3 gal/min. Figure 12 shows 
monthly spring temperatures and the corresponding 
mean monthly air temperatures at Parkton. From these 
and other data, the following parameters were obtained 
for use in the modified equation: 

a 0.0514 cm2/ s (thermal diffusivity of schist, 
as determined from temperature logs of 
well BA-CE 21); and 

P 31.536 X 106 seconds. 
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Figure 12. - Monthly and mean water temperature of spring BA-BC 264 near Prettyboy Reservoir and 
monthly and mean annual air temperature at Parkton, Md. 

Using these values, the results are: 

z = 
loge [25 /4] 1.833 

0.0014 
1,310 em 

(43 l't) 

Using a value of a = 0.088 cm 2/s (the lower limit of a 
schist in table II): 

z = 
loge [25 /4] 1.833 

0.00106 

_ J ,729 em 
(57 ft) 

Thus, the formula predicts that the flow to the spring is 
derived from a depth between 43 and 57 ft. There are no 
means to verify the answers obtained, but the avai lable 
geohydrologic data at the site of spring BA-BC 264 sug­
gests that the water is derived from recharge on or near 
the top of the hill. It flows downslope at or near the base 
of a moderately thin saprolite and emerges from a 
crevice at the base of the hill. The moderately thin 
saprolite in the area meets the requirements for a 
relatively shallow source, as predicted by the equation. 
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Location Versus Temperature of Springs 

Analysis of the thermal regimes of 76 springs 
measured monthly showed that the median temperature 
of 51 Piedmont springs was 52°F (I1.3 °C) . The range in 
temperature was from a minimum of 34°F (1.5 °C) in a 
spring in Howard County to a maximum of 64°F 
(I8.0°C) in a spring in Carroll County and one in Cecil 
County. Figure 13 shows the di stribution of mean 
temperatures of the 76 springs . 

Analysis of the thermal regimes of 25 Appalachian 
springs shows that the median temperature was 51 °F 
(l0.6°C). Temperatures ranged from a low of 34°F 
(I.O°C) in a Washington County spring, to a high of 
68°F (19 .9°C) in the same spring. The difference in the 
median values for the two provinces , 1°F, suggests that 
Appalachian springs are slightly cooler than Piedmont 
springs, but the difference is not statistically significant. 
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Energy Potential from Springs 

Based on the flow of springs and their temperature, 
it is possible to estimate the amount of thermal energy 
available from them. Obviously, a spring of highly 
variable flow would not be as reliable a source of energy 
(or water supply) as would a spring of relatively con­
stant flow and uniform temperature. Thus, the ideal 
spring to be used for household heating or cooling pur­
poses would have a steady flow and a relatively uniform 
temperature . Table 13 , based on the conversion factors 
in the glossary on p. 22, shows the energy available in 
calories and power in watts from spring water. 

Analysis of the flow and temperature records of 
spring BA-AC 150 (Bentley Spring) in northern Balti­
more County indicates that its mean flow was 3.5 gal/ 
min and its mean temperature was about 52°F (11 °C). 
The annual temperature range was from 46°F (8°C) to 
5r F (14°C). Table 13 shows that a spring flowing at 3.5 
gal/min has 795,000 calories available per hour for each 
1°C decline in temperature (equivalent to 924 watts per 

Figure 13. - Distribution of mean temperature of 76 
springs in the Appalachian and Piedmont provinces. 

Table 13.-Energy available from a spring source flowing at various rates 
and at a constant temperature of 60°F (15.5°C) 

Flow rate of spring Calories available 
0 

per hour per C 
gal/min gal/hr decline in temperature 

1 60 227,100 

2 120 454,200 

5 300 1.135 x 10 6 

10 600 2.271 x 10 6 

20 1,200 4.542 x 10 6 

35 2,100 7 .948 x 106 

50 3 ,000 11. 35 x 10
6 

75 4,500 17.02 x 10
6 

100 6,000 22.71 x 10 6 

200 12,000 45.42 x 10
6 

500 30,000 113.5 x 10
6 

1 , 000 60,000 227 x 10
6 
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Power in 
watts/hr 

264 

528 

1,320 

2,640 

5,280 

9,240 

13 ,2 00 

19,800 

26,400 

52,800 

132,000 

264,000 



hour). A drop of the mean temperature from 46 °F to 
37°F (SOC to 3°C) would yield 3.97 x 106 calories per 
hour (or 4,620 watts per hour) . Of course, some of thi s 
energy will be lost in transferring it to heat or electrical 
energy in the heat exchanger. It should be noted that 
water leaving the heat exchange system will be cooler in 
proportion to the quantity of heat removed. This cooler 
water may adversely affect the downstream environ­
ment and, thus, raise some legal or admin istrative ob­
jections to this use of water. Where a spring is used for 
energy disposal (cooling), the reverse will occur and the 
water in the downstream direction will be proportional­
ly warmer. 

A similar analysis of a much larger spring (W A-BF 
3, Big Spring in Washington County) indicates that with 
an estimated mean flow of 1,000 gal/min (table 9), a 
5°C lowering of its mean temperature from 53°F 
(I1.7 °C) to 44°F (6.7 °C) would yield 11.35 x 108 cal­
ories per hour (equivalent to a power output of 1.32 x 
106 watts per hour). 

Hobba and others (1979, p . E21), in their study of 
large Appalachian springs, show that the warm spring at 
Berkeley Springs, W. Va., has a measured flow of about 
1,630 gal/min and a mean temperature of 7 1°F 
(2I.S°C). Using this flow rate and the data in table 13 , a 
power output of about 430,000-watts / hourfOC decline 
in temperature is computed for this spring. Berkeley 
Springs, located 6 mi south of Hancock, Md., is desig-

HE ATED AIR CDOLEO AIR 

/ 
HEAT PUMP UNIT 

EXPLANATION 

MINIMUM FLOW OF SPRING - 6 GALLON/ 

MINUTE (360 GALLONS/ HOURI 

THERMAL ENERGY EXTRACTED-

4.54 MILLION CALORIES/HOUR 

118,000 B.tu / HOUR I 

nated as a warm spring by the definition used in thi s 
report. Spring AL-AG 37, I mi south of Flintstone, is 
the only known spring in Maryland which could be 
classed as a warm spring. Slaughter (1962, p . 102) in­
dicated that the mean annual temperature of this spring 
was approximately 64°F (lS °C). Six monthly measure­
ments by the authors during the period October 21 , 
19S2, through March 25, 1983, showed that the temper­
ature of thi s spring ranged from 61 °F to 63 °F (l6.0°C 
to 17 .0°C), verifying approximate ly the reliability of the 
ear lier measurements . The source of its water is not 
known, but the spring lies near the contact of the 
Helderberg Limestone and Oriskany Group at a place 
where Murley Branch bisects Warrior Mountain. T he 
maximum relief near the spring is about 980 ft and it is 
probab le that the water circulates through the core of 
the mountain before issuing from the hillside. 

A mechanism by which a spring may be used for 
heating a residence (or for heat disposal) is illustrated in 
figure 14. Elements shown in the figure are not to scale, 
nor is the geology of the spring indicated. However, the 
temperatures shown for water .in the pipes are based on 
a successful domestic heat-pump unit in operation at 
Easton, Md., as reported by Lord and others (I 980, 
p. 130). The heat-pump unit for the 1,800-ft2 residence 
described by these authors was operated for two seasons 
using Easton municipal water with an approximate 
temperature of 55 °F (13 °C). The flow rate of the water 

SPR ING BO X 

\ OVERFLOW PIPE 

SUB MERSIBLE PUMP 

Figure 14. - How a spring may be used as a source of thermal energy for a residence. 
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circulated through the heat-pump unit was 360 gal/hr 
and the temperature differential of the input and output 
water was 6°F (3 .3°C), providing a heat transfer of 4.5 
million calories per hour (or 18,000 Btu / hr) . The unit 
had a coefficient of performance (C.O.P.) of 2.21. 

The hypothetical system shown in figure 14 uses a 
spring as the energy source. The spring is assumed to 
have a mean flow of at least 6 gal/min and its tempera­
ture is relatively constant at 55°F (l3 °C) . Use of a 
spring having a constant temperature of 53.6°F (1 2°C) 
would require a slightly greater flow rate, or an increase 
in the heat extraction efficiency of the heat-pump unit. 
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Any system designed to use a spring as a source of heat 
energy should be based on measurements of its flow rate 
and its temperature. It is suggested that anyone con­
sidering use of a spring as a heat source should consult 
specialists in the field of heat pumps and hydrology . 

IThe coefficient of performance (COPH) of a heat pump is the heat 
energy into the home (QH) di vided by the energy required to produce 
it (electrical input = W) , so that the formula (Lord and others, 1980, 
p. 5) is: QH 

w 
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CHEMICAL CHARACTERISTICS OF SPRINGS 

Chemical analyses of 26 springs sampled during this 
study are given in table 14 and miscellaneous field 
measurements are given in table 8. In addition, chemical 
analyses of several springs are published in cited 
previous investigations. 

Chemical analyses of spring water are useful in 
classifying the water by type and in determining its uses 
for the many purposes where water quality is important. 
For classification, the so-called trilinear diagram 
scheme of Hill (1940) and Piper (1944) was used. The 
chemical analyses of the major cations and anions were 
used to compute the percentage of total equivalents per 
liter, and each analysis was then plotted on two 
triangular diagrams where the percentage values range 
from 0 to 100. Associated with the triangles is a 
diamond-shaped diagram where plots of values of 
related cations and anions are used to produce a vector 
plot. Thus, each analysis is represented by a point on 
both triangles and on the diamond. Figure 15(B) shows 
the plots of 24 analyses of water from Maryland 
springs. The two lower triangles 'of figure 15(A) show 
the types of water that can occur. All but two of the 
water samples analyzed are either calcium-magnesium 
bicarbonate type or water of a mixed type. The two 
analyses not of these types are from springs W A-BH 19 
and MO-FG 10. Based on the analysis given by Slaugh­
ter (1962, table 39), water from spring WA-BH 19 is a 
calcium-magnesium sulfate type. Slaughter recognized 
the distinctive chemical character of the water from this 
source and stated (1962, p. 67) that this spring may issue 
from gypsum-bearing strata (sulfate content of the 
water was 679 mg/ L). The authors concur with Slaugh­
ter's observation and make the further observation that 
the spring is located along a major fault on the east side 
of Conococheague Creek where the Martinsburg Shale 
is faulted against the Rockdale Run Formation of the 
Beekmantown Group. It is possible that the water from 
this spring moves upward from a deep source along the 
fault plane through gypsum-bearing strata. 

Water from spring MO-FG 10 is a sodium­
potassium chloride type, soft, and has an acid pH. 
Spring MO-FG 10 is known as Takoma Spring and was 
the source of water for some of the residents of Takoma 
Park prior to the installation of the public water system . 
The aquifer supplying water to this spring is shown on 
the geologic map as a gneiss, but the presence of Ter­
tiary Coastal Plain gravel in a nearby road cut suggests 
that the aquifer might be a clayey, silty, gravel deposit. 
As this spring is in an urban environment, it is possible 
that the chemical character of the water may reflect this 
environment-that is, the effect of leaking sewer pipes, 
leachate from lawn fertilizers, and leaching from 
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various types of landfill . 
Table 15 lists the source, significance, range and 

median values of the important dissolved mineral con­
stitutents and physical properties of Maryland spring 
water. Some of the constitutents relevant to springs are 
discussed below: 

Silica 

Most of the dissolved silica (Si02) observed in 
natural water results originally from the chemical 
breakdown of silicate minerals in the process of 
weathering. The dissolved silica content of ground 
water increases with increasing temperature, up to cer­
tain solubility limits. Hem (1970, p. 106) reports the 
silica content of a spring in New Mexico was 103 mg/ L 
(milligrams per liter), where the water temperature was 
101 °F (38.3 °C). Hem (p. 106) also reports silica content 
as high as 363 mg/ L from a hot spring in the Upper 
Geyser basin, Yellowstone Park, Wyoming. This spring 
has a water temperature of 201 °F (94°C). The low silica 
content of 35 Maryland springs studied here (ranging 
from 1.7 to 27 mg/ L) and other evidence suggest that 
most of these springs have a relatively shallow source. 
The maximum silica content of 27 mg/L was from 
spring HA-BF 18, along the Susquehanna River, 3 mi 
north of Havre de Grace, Md. This spring issues from 
fractures in the Port Deposit Gneiss. Its temperature is 
about average for springs in the area and there is no 
apparent explanation for its relatively high silica con­
tent. 

Iron 

Iron (Fe) is a widespread and abundant constituent 
of rocks and soils. The solution of iron from silicate 
minerals by mildly acidic ground water is a slow proc­
ess, but near-surface weathering of iron-bearing silicates 
may produce an accumulation of ferric oxide or hydrox­
ide. The oxides and sulfides of iron are the principal 
sources from which the dissolved iron in ground water is 
derived (Hem, 1970, p. lI6). The solubility characteris­
tics of iron and its relation to pH and Eh is complex and 
beyond the scope of this report. 

Spring water appears to contain less iron than well 
water. The median concentrations of total iron in 39 
analyses of spring water was 130 jLg/ L (micrograms per 
liter) . Only about 20 percent of the spring water con­
tained iron in excess of the limiting values of 300 jLg/ L, 
the threshold above which iron in water may stain bath­
room fixtures, laundry, and utensils. The iron content 
of water can be lowered by proper iron-removal treat­
ment techniques. 



Table 14.-Chemical analyses of selected springs 

SPE- HARD-
FLOW CIFIC HARD- NESS. 

GEO- CATE RATE. CON- PH TUR- OXYGEN, NESS NONCA R-
SPRING LOOC OF JNSTA"- DUCT- (STAND- TEMf'ER- BlO- DIS- (MG/L BONATE 

NO . U~ I T 1 SIIt"PLE TANEOUS ANCE ~ R D ATURE lTY SOLVED AS (MG/L 
(r,PM) (UMHOS) UN ITS) (DFG C) (NTU) (MG/ll CAC03 ) CAC( 3 ) 

ALLI:GANY 

AL- IlF 1 351HLY 81-08-27 38'i 8.0 11. 0 .20 200 19.00 

BALT IMORE 

BA- AC 150 300PRTB 81-08-10 15'i 6.2 14.0 .30 43.00 21.00 
DC 18 300CCKV 81-08-10 410 7.4 13.0 .50 6.4 160 14.00 
DO 297 300LCRV 81-08-10 211 5.A 14.0 .50 9.8 5.00 .00 
DE 1 300CCKV 81-08-10 61'i 7.5 13.0 .50 4.2 240 19.00 

CARROLL 

CL-BF 183 81-08-14 33 6.1 14.0 .50 B.8 84.00 35.00 
CC 111 300W~FD 81-08-14 50 520 7.2 13.0 .50 6.6 230 43.00 

CECIL 

CE- CC 40 300LFPF 81-08-13 190 5.4 13.0 .20 46.00 3fl.00 

FRF.DERICK 

FR-BD 54 377WVRN 81-08-21 24 2 1 5.9 15.0 .50 .00 .00 
CD 38 82-05-11 6.7 12.0 <1.00 4 .• 00 .00 

GARRETT 

GA- EB 33 337P'CCN 81-10-<'9 6.7 11.0 .50 34.00 11. 00 
EC 1 331GRBR 81-10-30 150 6.6 10.0 .30 69.00 .00 
GA 1 321CNMG 81-10-29 5.5 86 6.9 11. 0 .70 31.00 10.00 
GA 4 321CN'1G 81-10-29 12 21 5.1 9.0 9 . 1 

HARFOR D 

!-lA- BC 30 300WSCK 81-08-13 3 2 5.6 14.0 .50 7.00 .00 
BF 18 300PRDP 81-08-13 15<; 7.2 15.5 1.00 40.00 22.00 

110l.o/ARD 

HO- BD 15 300CCKV 81-08-14 280 7.1 14.0 .50 6.0 120 3.00 

MONTGOMERY 

~lO-FF 18 81-08-19 .9 155 5.7 13.0 .30 44.00 5.00 
FG 10 81-08-19 3 129 4.7 16.0 4.40 3.00 2.00 

WASHINGTON 

WI.-B I 3f. 81-08-27 40 680 7.7 12.0 .20 370 126 
82-05-04 11.0 .60 350 81.00 

CH 2 81-08-25 65 0 7.9 11.0 .20 310 50.00 
01 6 377TMSN 81-08-25 480 7.6 11.0 .20 260 44.00 

BilL TIMORE C lTV 

3N3E 3 300LCRV 81-08-13 500 7.1 15.0 .00 8.8 190 32.00 

See footnote a t end of t ab l e . 
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Table 14. - Chemical analyses of selected springs-Continued 

", 'GNE PCTAS- POTA S- AL KA- CHLO - FLUO-
CALCIUfI SIU~. SODIUM. S lUM. Sl UM 40 LINITY SULFATE RI DE. Rlnf. 

DA TE OIS- DIS- DIS- 015- OIs- LA A OIS - DIS- DIS -
SPRING OF SOLVEC SOLVED SOLVED SOLVED SOLVED (MG/L SO LVED SOLVED SOLVED 

NO . SAMPLE (MG/L (MG / L (MG/L (M G/L (P c I/L AS (MG/L (M G/L (MG/L 
AS CA ) AS MG) AS NA) AS K) AS K40) CAC03) AS S04) AS Cli AS F) 

ALLEGA NY 

AL- BF 1 8 1- 08-27 63.0 10. a .90 .70 180 17.0 2.3 • I 0 

'3ALTIMORE 

BA- AC 150 81 - 08 - 10 9.2 4.9 6.10 2.70 2.00 22.000 4.6 12.0 <.10 
DC 18 8 1- 08-10 44.0 13.0 5.00 1.]9 .90 150 4.2 13. a .10 
DD 297 8 1-08-10 . 9 .7 1.60 .60 .40 6.000 .5 1.7 <. 10 
DE 1 81-08 - 10 66.0 18.0 3.90 2.70 2.00 220 17.0 11.0 <. 10 

CARR OLL 

CL- BF 183 81 - 08- 14 21.0 7.7 19.00 1.40 1. 00 49.000 I. I 52.0 <.10 
CC Hl 8 1-08 - 14 70.0 14.0 4.20 .80 .60 190 21.0 12.0 <.10 

CECIL 

CE- CC 40 8 1-08- 13 9.6 5.4 8.60 .60 .40 .6 3 7 .0 <.10 

FRErlERICK 

FR- BD 54 8 1- 08-21 .2 .1 .90 1. 00 .70 3.000 2.2 1 . I <.10 
CD 38 82 - 0': - 11 .6 .6 .90 .80 5.000 3.0 1.3 <.10 

GARRETT 

GA- EB 33 8 1-10 - 29 11.0 1.5 1.19 .10 23.000 7.6 1.3 .00 
EC 1 8 1- 10 - 30 24.0 2,] 1.00 .40 1::8.000 1.3 .7 .no 
GA 1 81 -1 0-29 8.8 201 .60 .60 2 1 .000 6.5 .7 . 10 
GA 4 8 1 - 1 0- 29 

HARF ORD 

HA- BC 30 81-08-13 1.4 .8 2.00 .60 .40 19.000 .2 2.0 <.\0 
BF 18 8 1- 08 - 13 11.0 301 7.50 1. 00 .70 18.000 2 1 .0 3.7 <.10 

HOWA RD 

HO- BD 15 8 1-08 -1 4 31.0 11.0 4.60 1. 80 1.30 120 1.9 5.3 <.10 

MONTGO'1ERY 

HO- FF 18 81-08-19 9.0 5.;:> 8.00 .90 .70 39.000 6.8 7.3 <.10 

FG 10 8 1-08-19 .6 .4 12.00 1.80 1030 1.000 1.9 21.0 <. I 0 

WASHINGTON 

HA- BI 36 8 1-08-27 130 10.0 10.00 2.40 240 40.0 2 3.0 .10 
82-05-04 120 11.0 14.00 2.50 270 42.0 33.0 <.10 

CH 2 8 1- 08 - 25 11 0 8.4 fl. 1 0 2.20 1. 60 260 31.0 23.0 .20 
DI 6 81-08-25 84.0 13. a 4.70 2.10 1.60 220 17. a 9.6 .20 

BALTIMORE CITy 

3N3E 3 8 1-08 -1 3 44.0 20.0 10.00 2.60 1.90 160 5.9 ?5.0 <.10 
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Table 14.-Chemical analyses of selected springs-Continued 

IRON. "'ANGA- MANGA-
IRON. sus- LEAD, NESE. NESE. MANGA-
TrJT AL PENDED IRO~'. TOTAL TOTAL SUS- NESE. 

DATE RECOV- RfCOV- 015- Rr:COV- RECOV- PENDED 015-
SPRING OF ERABLE ERABLE SOLVED E'<ABLE ERABLE RECOV. SOLVED 

NO . SAMPLE (UG/L (UG/L (UG/L (UG/L WG/L WG/L (UG/L 
AS FE) AS FE) AS FE) AS PB) AS MN) AS MN) AS MN) 

ALLEGA'·!Y 

AL- BF 1 81-08-27 630 6;;>0 10 .00 <10.00 <10 . 00 

BAL TIMORE 

BA- AC 150 81-08-10 160 <10 .00 <10.00 4.00 
DC 18 81-08-10 110 <10 .00 <10.00 2.00 
DD 297 81-08-10 780 <10 .00 <10.00 2.00 
DE 1 81-08-10 100 <10 .00 <10.00 <1.00 

CARROLL 

CL-BF 183 81-08-14 270 <10 .00 10.00 6.00 4.00 
CC 111 81-08-14 150 <10 20.00 <10 . 00 <1.00 

CECIL 

CE-CC 40 81-08-13 220 <10 .00 <10.00 2.00 

FREDE RICK 

FR- BD 54 81-08-21 1'l0 170 20 .00 10.00 <10.00 
CD 38 82-05-11 180 170 1" 20.00 20.00 2.00 

GARRETT 

GA- Ell 33 81-10-29 40 <3 .00 <10.00 <1.00 
EC 1 81-10-30 40 <1 .00 <10.00 <1.00 
GA 1 81-10-2'l 8 0 40.00 36 .00 <10.00 2.00 
GA 4 81-10-29 

HARFOR D 

HA- BC 30 81-08-13 330 300 30 .00 10.00 6.00 4.00 
BF 18 81-08-13 1400 1400 50 10 .00 30.00 30.00 1.00 

HOIoiARO 

HQ-BD 15 81-08-14 400 lAO 20 .00 <10.00 2.00 

MONTGOMERY 

NO- FF 18 81-08-1'l 110 <10 .00 <10 .00 <10.00 
FG 10 81-08-19 240 150 90 10.00 170 10 .00 160 

WASHINGTON 

(,A- Bl 36 81-08-27 320 300 20 .00 10.00 <10.00 

82-05-04 40 30.00 1 n <10.00 1.00 

CH 2 81-08-25 130 120 1 0 .00 20.00 <10.00 

DI 6 81-08-25 110 < 10 .00 10.00 <10.00 

BALTIMORE CITy 

3N3E 3 81-08-13 970 < 1 n .00 10.00 <1.00 
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Table 14. - Chemicalanalyses of selected springs-Continued 

SOLI DS, SOLI DS , AL UM- ALuM- CHRO-
SILI CA. ClES I DUE SUM OF I NUM, INUM, ALUM- CADM IU M MI UM, COPP ER, 

oIS - AT 1110 CONSTI- TOTAL SUS- I NUM, TOTAL TOTAL TOTAL 
o.A T E SOLVED Df. G. C TUEIIIT S, Rt CO V- PF.N DED 015- RECOV- RECO v- RECOv-

SPRING OF U-G/L DIS - DIS- ERA8LE RECOV. SOLVED ERA8 LE ERA8LE ERABL E 
NO . SAM PLE AS SO LVED SOLVE n IUG /L IIJG/L IUG/ L IUG/L IUG/L IUG/L 

SI D?) IM G/l) IMG/l) A ~ AU AS AU AS All AS CD) AS CR) AS CU I 

ALLE GAIII Y 

AL- BF 1 81-0E-27 7. 00 225 20 9 20 0 In O 100 <1 4.00 5 

BALTIM ORE 

BA- AC 150 8 1-0 8- 10 7. 50 85 6 0 10 0 <100 3.00 2 
DC 18 8 1-0 E- I0 9.80 181 180 20 0 <100 1.00 3 
DD 297 8 1-0 E-I0 9.60 30 l Q 10 0 <100 5.00 ?3 
DE 1 8 1-0 E-I 0 16 .00 299 267 10 0 .00 100 5 .00 2 

CARR OLL 

CL- BF 183 81-08-14 10.00 21 6 14? 10 0 <10 0 2 10.00 5 
CC 111 81-08-14 9.40 295 24<; 10 0 <100 1 4.00 4 

CECIL 

CE-CC 40 81-08-13 22.00 134 89 <10 0 <100 7.00 3 

FREDE RIC K 

FR- BD 54 81-08 -21 6.50 16 1. 20 0 .00 200 2 ;:>0.00 2 
CD 38 82 - 0= -11 6.)0 16 17 <10 0 <100 8 .00 

GARRETT 

GA-EB 33 8 1-1 0-29 5.90 46 4 2 1 0 0 <100 < 1 10.00 6 
EC 1 81-10-30 7. 30 7 6 7P, 20 0 <100 <1 10.00 3 
GA 1 81-10-29 4.70 45 37 200 100 100 <1 11.00 \0 
GA 4 8 1-1 0-2 9 

HARF ORn 

HA-BC 30 8 1-08-13 11. 00 30 2Q 20 0 <1 0 0 9.00 3 
BF 18 8 1- 08 -13 27.00 108 85 90 0 <100 5 . 00 5 

HOW ARD 

HO- BD 15 81-0P.-1 4 24.00 166 IS? <10 0 <10 0 2 .00 3 

MO'IT GOt~ER y 

flD-FF 18 81-08 -19 20.00 10 6 81 200 I OU 10 0 2 20.00 3 
FG 10 81 - 08 - 19 9.1 n ~2 4 A 40 0 InO 300 2 20.00 \ 0 

WASHINGTON 

HA- BI 36 8 1- 08 - 27 8.80 412 36A 2n o <1 00 <1 8 .00 7 
82 - 05- 04 9.70 4 17 391; <1 0 0 <100 10.00 

CH 2 8 1- 08 - 25 9 . AO 404 34 9 10 00 QaO 10 0 < 1 20. 00 2 
DI 6 8 1- 08 -25 9.90 310 271 20 0 In O 100 < I 20.00 2 

RAL TI M()f~E CITY 

3N3E 3 8 1- 08 -13 13.00 257 2 16 2no <10 0 10.00 6 
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Table 14. - Chemical analyses of selected springs-Continued 

SPRING 
NO. 

AL- BF 1 

BA- AC 150 
DC 18 
DD 297 
DE 1 

CL-BF 183 
CC III 

CE- CC 40 

FR-BD 54 
CD 38 

GA-EB 33 
EC 1 
GA 
GA 

HA- BC 30 
BF 18 

flO- BD 15 

HD-FF 18 
FG 10 

HA-1l1 36 

CIl 2 
DI 6 

:lN3E 3 

MERCURy 
TOTAL 

DATE RECOV-
OF [RA BLE 

SAMPLE (U G/L 
AS HG) 

ALLEGA NY 

BI-0B-27 <.1 

BALTIM ORE 

81-0B-I0 <. ) 
81-08-10 <.1 
81-08-)0 <.) 
81-08-10 <.1 

ORROLL 

81-08-14 < .1 
81-08-14 <.1 

CECIL 

BI-08-13 <.) 

FREDERI CK 

81-08-21 <.1 
82-05-11 

GARRETT 

81 - 1 0-29 <.1 
81-10-30 <.1 
81-10- 29 <.1 
81-10-2 9 

HARFOR D 

AI-08-13 <.1 
81-08-13 <.1 

t< QW ARD 

81-08-14 < .1 

MONTGO ,"ERY 

81-08-19 <.1 
81 - 08-19 <.) 

\/ASHIN GTON 

81-08-27 
82-05-04 
81-08-25 
81-0B- 25 

. 1 

< .1 
< .1 

BALTIM ORE CITY 

AI-0B-)3 <. ) 

NICKEL. 
TOTAL 
RECOV-
ERABLE 
(UG/L 
AS "I ll 

3 
9 
1 
1 

7 
5 

'i 

'i 

<l 
2 

2 
c; 

3 

9 
17 

? 
3 

1 

SILVER, 
TOTAL 
RECOV -
ERA BLE 
<U G/ L 
AS AG) 

<l 

<1 
<1 
<1 

2 

< 1 
<1 

<1 

2 
<1 

<1 
<1 
<l 

< 1 
<1 

< 1 

<l 
5 

<1 

<l 
<1 

< 1 

ZINC. 
TOTAL 
REcOV-
ERABLE 
<UG/L 
AS ZN) 

20.00 

30.00 
20.00 
20.00 
10.00 

60.00 
30.00 

20.00 

10.00 
40.00 

40.00 
40.00 
70.00 

40.00 
20.00 

30.00 

10 . 00 
40.00 

20.00 
10.00 
20.00 
20.00 

40.00 

Listing of geologic t ime codes a nd aquifer abbreviations ~vit h appropriate 
geologic units as sources of spring wa t er . 

Geologic 
time 

~ 

300 
300 
300 
300 

300 
300 
300 
300 
321 
331 
337 
351 
377 
377 
400 

Aquifer 
abbreviation 

HSCK 
PRDP 
JHSR 
LFPF 

h'KFD 
LCRV 
CCKV 
PRTB 
CNHG 
GRBR 
POCN 
TNLY 
WRN 
THSN 
HTRL 

t.Jissahickon Formation 
Port Deposit Gneiss 
James Run Gneiss 
J ames Ru n Formation, 

Principio Furn ace Nember 
Hakefield Harble 
Loch Raven Schist 
Cockeysville Marble 
Pre t tyboy Schist 
Conemaugh Formation 
Greenbrier Formation 
Pocono Group 
To noloway Limestone 
Weverton Quartzite 
Tomstmvn Dolomit e 
:·1 etarhyol i te and assoc:iaL=d 

pyroc lastic secliments 
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Table 15. - Source, significance, range, and median values of dissolved mineral constituents and physical properties of spring water 

Cons tituent 
or 

property 

Silica (Si0 2 ) 

Iron (Fe ) 

Manganese (Mn) 

Calcium (Ca) and 
magnesium (Mg) 

Sodium ( Na ) a nd 
potassium (K) 

Sou r ce of o r igin 

Dissolved fr o m almos t all 
rocks and soils, usually in 
s mall a mounts from 1-30 mg/ L. 
Hig h concentra tions - - as much 
as 100 mg/L--generally occur 
in hig hl y alkaline water. 

Dissolved from a lmost all 
rocks and soils. May a lso 
be derived from iron pipes, 
pumps, a nd other e quipment. 
Mo r e than 1, 000-2, 000 p g/L 
of soluble iron in s urf ace 
water usuall y indicates acid 
was t es from mine drainage or 
o ther sources . 

Dissolved from some rocks 
a nd soils. Not as common as 
iron. La r ge quantities 
of t en associated wit h high 
iron content and with acid 
water. 

Dissolv e d from almos t all 
soils a nd rocks, espec i ally 
limes t one , dolomite, and 
gypsum . Calcium a nd 
magnesium are found in 
large quantities in some 
brines . Large qua ntities 
o f magnesium a r e present 
i n sea water. 

Dissolved from a lmo s t a ll 
rocks and soils. Fo und also 
in a nci e nt brines, sea water, 
some industri a l brines , a nd 
sewage. 

Significance 

Forms hard scale in pipes 
a nd boilers . Carried 
over in stearn of high­
pressure boi l e r s to form 
deposits on blades of 
steam turbines . Inhibit s 
d eterio r a t ion of zeol ite ­
type water softeners. 

On exposure to ai r , iron 
i n gro und water oxid i zes 
to r edd i sh-brown sedimen t. 
Content of mor e than about 
300 p g/L stains laundry 
a nd ute nsils reddish brown. 
Objectionable for food 
process ing , beverages , 
dyeing, bleachi ng, ice 
manufacture, brewing , and 
o ther processes. 

Sa me objectionable features 
as iron. Ca us es dark- brown 
or black stain. 

Cause most of the hardness 
a nd scal e-forming prope rties 
of wate r; soap cons uming (see) 
hardness). Wa t er with l ow 
calcium and magnesium content s 
desired for elect roplating , 
tanning, dyeing, a nd textile 
manuf ac turing . 

Large amounts, i n combination 
with chloride , give a salty 
taste. Moderate quantities 
have little effec t on the 
usef ulness of water for most 
purposes. Sodium salts may 
ca use foaming in s team boilers , 
and a hig h sodium ratio may 
limit the use of water for 

____________________________ ~ ________________________________ ~~ ____ ~_ irrigation. 

Range in 
Maryland 

sprin~ water 

1.7 to 27 mg / L in 35 a na lyses; 
median value = 9 mg/L. 

o to 1,400 pg/L in 39 analyses; 
median value = 130 pg/ L. 

o to 170 p g/ L in 29 a nalyses; 
me dian value = 10 p g/L. 

Calcium - 0.2 to 130 mg/L 
in 35 a n a l yses ; 
media n value = 3 1 mg/L. 

Magnesium- 0.1 to 21 mg/ L in 
35 a nalyses ; 
median val ue = 7.7 mg/L. 

Sodium - 0. 8 to 
median 

Potassium- 0.1 to 
median 

19 mg / L in 32 a nalyses; 
value = 4.0 mg/L. 
2.7 mg/ L in 3 1 a nalys es ; 
va lue = 1.0 mg/ L. 
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Table 15.-Source, significance, range, and median values of dissolved mineral constituents and physical properties of spring water-Continued 

Constituent Range in 
or Source of origin Significance Maryland 

propert~ spring water 

Nitrate 
(N03 as N) 

Dissolved solids 

Hardness as CaC03 

Hydrogen-ion 
concentration 

( pH) 

Decaying organic _matter, 
sewage, and soil nitrates. 

Chiefly mineral constituents 
dissolved from rocks and soils. 
Includes any organic matter and 
some water of crystallization. 

Nearly all the hardness in 
spring water is due to 
calcium and magnesium. All 
metallic cations other than 
the alkali metals also cause 
hardness. 

Acids, acid-generating salts, 
and free carbon dioxide 
lower the pH. Carbonates, 
bicarbonates, hydroxide, 
silicates, and borates 
raise the pH. 

Concentrations much greater 
than the local average may 
sug-gest pollution. There is 
evidence that more than about 
10 mg/L of nitrogen may cause 
a type of methemoglobinemia in 
infants, sometimes fatal. 
Nitrate (N03) has shmvn to be 
helpful in reducing intercrys­
talline cracking of boiler 
steel. It also encourages 
growth of algae and other 
organisms which produce unde­
sirable tastes and odors. 

Water becomes unsuitable for 
many purposes when it contains 
more than 1,000 mg/L of 
dissolved solids. 

Consumes soap before a lather 
will form. Deposits soap curd 
on bathtubs. Hard water forms 
scale in boilers, water heaters, 
and pipes. Hardness equivalent 
to the bicarbonate and carbonate 
is called carbonate hardness. 
Any hardness in excess of this 
is called noncarbonate hardness. 
Water of hardness up to 60 mg/L 
is considered soft; 61-120 mg/L, 
moderately hard; 121-220 mg/L, 
hard; more than 200 mg/L, very 
hard. 

pH of 7.0 indicates neutrality 
of a solution. Values higher 
than 7.0 denote increasing 
alkalinity; values lower than 
7 .0 indicate increasing acidity. 
The pH is a measure of hydrogen-
ion activity. The corrosive 
properties of water generally 
increase with decreasing pH; 
however, excessively alkaline 

________________ , __ water may also attack metals. 

0.0 to 8.4 mg/L in 13 analyses 
(laboratory); median value = 1.5 mg/L 

0.0 to 4.0 mg/L in 32 analyses 
(field tests); median value = 0.9 mg/L. 

16 to 730 mg/L in 32 analyses; 
median value = 150 mg/L. 

1.0 to 370 mg/L in 45 analyses 
(laboratory); median value = 47 mg/L. 

4.0 to 279 mg/L in 86 analyses 
(field tests); median value = 36 mg/L 

Results of many measurements show a 
range in pH of from less than 6.0 
to more than 8.0; pH values may change 
slightly from day to day in the same 
spring. 
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Table 15.-Source, significance, range, and median values of dissolved mineral constituents and physical properties of spring water-Continued 

Constituent ---- --[----- Range in - - ---- ----
or Source of origin Significance M~ryland 

proper ty _____ sprl.n water 

Alkalinity 
(HC03+C03 ) 

Sulfate (S04) 

Chloride (Cl) 

Fl uoride (F) 

Action of carbon dioxide in 
water on carbonate rocks 
such as limestone and dolomite. 

Dissolved from r ocks and soils 
containing gyps um, iron sul­
fides, and other sulfur com­
pounds. Usually prese nt in 
mine water and in some 
industrial wastes. 

Bicarbona te and carbonate 
produce alkalinity. 
Bicarbonates of calcium 
and magnesium decompose 
in steam boilers and hot­
water facilities to form 
scale and release corrosive 
carbon dioxide gas . In 
combination with calcium 
and magnesium cause 
carbonate hardness. 

Sulfate in water cont a ining 
calcium forms hard scale in 
steam boilers. In large 
amounts, sulfate in combina­
tion with other ions gives 
bitter taste to water. Some 
calcium sulfate is considered 
beneficial in the brewing 

1.0 to 270 mg/L in 27 analyses; 
median value = 68 mg/L. 

0.2 to 679 mg/L in 36 a nalyses ; 
median value = 5,8 mg/L. 

pr 0 c e s s • ___ . ___ . ____ . __ 1 _______ -

Dissolved from rocks and soils . In large amounts in comb ina-
Prese nt in sewage and e ffluent tion with sodium gives salty 
from septic tanks . Found in taste t o drinking water. In 

0.7 to 52 mg/L in 43 a na l yses 
(laboratory); median value = 4.6 mg/L. 

large amounts in ancien t brines, large quantities increases 0 .7 to 151 mg/L in 86 analyses (field 
sea water and industrial brines . the corrosiveness of wat e r. tests); median value = 29 m /L. 

Dissolved in small to minute 
quantities from most rocks 
and soils, especial l y apatite­
bearing rocks. 

Fluoride in drinking water 
reduces the incidence of 
tooth decay when the water 
is consumed during the 
period of calcification. 
However, it may cause 
mottling of the t eet h 
de pending on the concentra­
tion of fluoride, age of 
the child, amount of 
drinking water consumed, 
and sus ceptibility of the 
individual. 

0.0 to 0.5 mg/L in 33 analyses ; 
median value = 0.1 mg/ L. 



Manganese 

Manganese (Mn) in water is similar to iron in its 
properties and characteristics. Manganese is an essential 
element in plant metabolism. The most common form 
of manganese in rocks and soils is the oxide and the 
hydroxide . Most of the ground water having large 
manganese concentrations are from thermal springs. 
White, Hem, and Waring (1963, p. F50) report ex­
amples of these. The manganese content of 29 analyses 
of spring water in the study area ranges from 0 to 170 
/lg/L and the median value is 10 /lg /L. One sample 
from spring MO-FG 10 at Takoma Park exceeded the 
secondary maximum contaminant level of 50 /lg/L 
established by the U.S . Environmental Protection 
Agency (EPA) (1977b, p. 17, 146) . Manganese should 
not be a problem in most of the spring water in Mary­
land. 

Sulfate 

Elemental sulfur is not a major constituent of the 
Earth's outer crust, but is widely distributed in reduced 
form both in igneous and sedimentary rocks as metallic 
sulfides, such as pyrite or marcasite. As part of the 
weathering process, aerated water oxidizes the sulfide 
minerals producing sulfate ions and hydrogen ions. 
Pyrite is common in sediments such as coal and gray or 
black shale. Sulfate (S04) may also be derived from the 
solution of calcium sulfate (gypsum), common in cer­
tain sedimentary rocks. Sulfate has also been reported 
in rainfall, where concentration may exceed 1 mg/L 
(Hem, 1970, p. 164). Sulfate in the air is derived from 
volcanic gases and from the burning of coal in power­
plants, factories, and other coal-burning installations. 
The sulfate content in 36 analyses of Maryland spring 
water ranges from 0.2 to 679 mg/L, with a median value 
of 5.8 mg/L. 

As of 1982, the U.S. Environmental Protection 
Agency (1977a, p. 126) had not established a maximum 
contaminant level for sulfate. The agency describes a 
study in North Dakota that indicated that water con­
taining more than 750 mg/L of sulfate had a laxative ef­
fect on most people, but water with less than 600 mg/L 
had little effect. Only one spring water analyzed (W A­
BH 19 near Williamsport) had more than 600 mg/L of 
sulfate. 

Chloride 

Chloride (Cl) is present in all ground water and a 
small amount is also present in precipitation. The 
chemical behavior of chloride in natural water is sub­
dued compared to other major ions. Chloride ions do 
not significantly enter into oxidation or reduction reac­
tions, are not significantly absorbed on mineral sur­
faces, and play few vital biochemical roles (Hem, 1970, 
p. 172). Chloride is present in all plants and animals and 
is a necessary element, at least in small amounts, for 
their survival. 
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Based on a series of chemical analyses from 1970 to 
1971, Cleaves and others (1974, p. 439) show the mean 
ionic content and pH of precipitation at a site 12 mi 
north of Baltimore to be: 

Milligrams 
Ion or property per liter 

Chloride (Cl) 0.4 

Nitrate (N03 as N) .4 

Sulfate (SO 4) 3.74 

Silicate (Si02) .9 

Calcium and magnesium .51 
(Ca + Mg) 

Sodium and potassium .39 
(Na+ K) 

pH 4.1 

Chloride content of 43 laboratory analyses of spring 
water ranges from 0.7 to 52 mg/L, with the median 
being 4.6 mg/L. Seven springs (16 percent) had a 
chloride content of less than 2 mg/L, which approaches 
the mean value of 0.4 mg/L for precipitation measured 
by Cleaves and others (table 16). 

Table 16 lists seven springs having water of low 
mineral content. All the springs are in rugged or moun­
tainous terrain, and all except GA-EC 1, issue from 
silicate rock aquifers consisting chiefly of schist, quartz­
ite , and sandstone. Spring GA-EC 1, near Oakland, 
issues from sandy limestone and (or) calcareous silt­
stone. It also has the highest dissolved solids content of 
the group and is the source of the famous Deer Park 
spring water served on the dining cars of the Baltimore 
and Ohio Railroad for many years . 

Table 16.-Springs with water of significantly low 
chloride and mineral content 

Spring 
No. 

BA-BD 25 
BA-DD 297 
CL-DC 165 
FR-CB 7 
FR-CD 38 
GA-EB 33 
GA-EC I 

Aquifer 

Loch Raven Schist 
Loch Raven Schist 
Prettyboy Schist 
Catoctin Formation 
Wever ton Quartzite 
Pocono Formation 
Greenbrier Formation 

Fluoride 

Chloride 
(mg/L) 

1.1 
J.7 
1.6 
1.5 
1.3 
1.3 
0.7 

Dissolved 
solids 
(mg/L) 

16 
30 
20 

16 
46 
76 

Fluoride (F) is a minor constituent of most ground 
water where it is commonly derived from solution of the 
minerals fluorite or apatite. Minerals of the mica group 
may also contribute fluoride to solution in ground 
water. Fluoride in excessive concentrations is undesir­
able in water used for drinking, and continued ingestion 



of such water may cause dental fluorosis (mottled teeth) 
in some individuals. The fluoride content of 33 samples 
of spring water ranges from 0.0 to 0.5 mg/L. The max­
imum value (from spring W A-CH 7) is well below the 
approved limiting range of 1.4 to 2.4 mg/ L established 
by the U.S. Environmental Protection Agency (I977a, 
p. 67). Fluoride generally is not a problem element in 
Maryland spring water, based on the available analyses. 

Nitrate 

Most of the nitrate (N03) ions in ground water 
appear to be derived from the decomposition of organic 
matter in the soil, although small amounts may be 
derived from the decomposition of igneous rocks. The 
average concentration of nitrogen (N) in precipitation 
near Baltimore was reported by Cleaves and others 
(1974, p. 439) to be 0.4 mg/ L. 

Springs comprise a distinctive situation with regard 
to their nitrate content. The collecting boxes or pits are 
frequently the site of organic debris and the home of 
frogs, salamanders, small fish, and insects, both alive 
and dead. Thus, the nitrate content of the water may 
vary in response to the contained biota. Nevertheless, 
both laboratory and field analyses of nitrogen were 
made and the laboratory values of 14 samples of nitrate 
as nitrogen ranged from 0.0 to 8.4 mg/L, with a median 
of 1.5 mg/ L. Nitrates measured with a field kit (32 
analyses) ranged from 0.0 to 4.0 mg/ L, and the median 
was 0.9 mg/ L. 

The median values of both field and laboratory 
measurements are well below the U.S . Environmental 
Protection Agency's mandatory limiting value of 
10 mg/L as nitrogen (1977a, p. 81). 

Dissolved Solids 

Dissolved solids include essentially all the mineral 
salts found in ground water plus any organic com­
pounds which may be present. Ordinarily, water con­
taining more than 500 mg/ L of dissolved solids is not 
recommended for public supplies (EPA, 1977b, p . 17, 
146), but water containing as much as 1,000 mg/ L is 
acceptable if a better source is not available. Dissolved 
solids concentration in water from 32 Maryland springs 
range from 16 to 730 mg/ L, with a median value of 
ISO mg/ L. 

Hardness 

Hardness (as CaC03) is caused chiefly by com­
pounds of calcium and magnesium, and ground water 
from a limestone terrain is generally hard. About 48 
percent of spring water is moderately hard to very hard, 
based on a total of 45 laboratory analyses. A bout 18 
percent of the springs analyzed have soft water with a 
total hardness of less than 10 mg/ L as CaC03 . Spring 
BA-BD 25 at Camp Alkor in northern Baltimore Coun­
ty had the softest water (1 mg/ L as CaC03). Here, 
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water flows from a fracture in the Loch Raven Schist at 
the base of a steep hillside in a forested area. The 
bedrock consists of quartzose schist having a thin 
saprolite cover. 

Trace Metals 

Spring water in the Maryland Piedmont and Ap­
palachian provinces was analyzed for the following 10 
trace metals: aluminum, cadmium, chromium, copper, 
lead, lithium, mercury, nickel, silver, and zinc' . Nearly 
all the analyses showed that these elements were present 
only in very low concentrations. Trace metals in natural 
or in uncontaminated ground water, with the exception 
of iron, usually occur in concentrations below 1,000 
{tg / L. The concentrations are low because of constraints 
imposed by the solubility of the minerals containing 
them, or because they are absorbed on clay minerals or 
on hydrous oxides with organic matter in the soils or 
subsoils. None of the spring water analyzed exceeded 
the U.S . Environmental Protection Agency's maximum 
contaminant levels for cadmium, chromium, copper, 
lead, mercury, silver, and zinc. Almost all Maryland 
springs are chemically suitable for most uses, provided 
they are not bacteriologically contaminated or con­
taminated with organic compounds such as herbicides 
or pesticides. No analyses for these compounds were 
made of spring water during this study. 

Aluminum: Small concentrations of aluminum 
(AI) are present in nearly all ground water. Aluminum 
is derived largely from the weathering of feldspathic 
rocks. Aluminum appears to go into solution more 
readily in water of low pH, that is acidic water (Hem, 
1970, p. 113). In 27 analyses of Maryland spring water, 
total aluminum concentrations ranged from 50 to 1,000 
{tg / L with the median value being 100 {tg / L. The max­
imum concentration was found at spring W A-CH 2 at 
the St. James School south of Hagerstown . This spring 
issues from the Conococheague Limestone. 

Cadmium: Cadmium (Cd) concentrations in natu­
ral ground water are extremely low, but cadmium may 
be introduced into water from zinc-galvanized iron in 
which cadmium is a contaminant , and from other 
sources of pollution. The average concentration in 
drinking water from community supplies in the United 
States is 1.3 {tg / L (EPA, 1977a , p . 59) . In 24 analyses of 
Maryland spring water, cadmium concentrations ranged 
from 0 to 2 {tg / L, with the median value being 1 {tg / L. 
The maximum contaminant level for cadmium in water 
systems has been established by the U.S. Environmental 
Protection Agency as 10 {tg / L, well above the concen­
trations found in Maryland springs. 

Chromium: Chromium (Cr) in ground water may 
be present in trace amounts when di ssolved from 
chrome-bearing rocks . Chromium in the hexavalent 
state is toxic to man , and in sufficient concentrations, 
may produce skin sensitization (EPA, 1977a, p. 63). 

'Trace met a ls are those that typi call y occur in concentrations o f less 
than 1.0 mg/ L , or 1,000 I'g/ L , (Hem, 1970). 



Durum and Haffty (1963, p. 1-11) report that the median 
concentration for North American rivers was 5.8 j.tg / L. 
Durfor and Becker (1964, p . 78) report the median con­
centration for public water supplies in the United States 
was 0.4 j.tg /L as Cr. Chromium concentration in 24 
analyses of spring water ranged from 1 to 20 j.tg / L, with 
a median of 8.5 j.tg / L. The maximum value of 20 j.tg / L 
was from several springs, including FR-DD 178 located 
immediately north of Frederick at the Monteview Prop­
erty . This spring issues from the Frederick Limestone. 
The maximum contaminant level for chromium in 
public drinking water supplies is SO j.tg /L (EPA, 1977a, 
p. 63). The concentration of chromium in Maryland 
springs sampled in this study is well below this limit. 

Copper: Copper (Cu) in ground water may be pres­
ent in trace amounts due to solution from copper­
bearing rocks. Copper may also be present in domestic 
water supplies where it is dissolved from copper piping 
in the distribution system. However, where springs are 
sampled at the source, the copper content must be in­
digenous to the rocks or soil unless the water is polluted. 
Small amounts of copper are essential in the nutrition of 
plants and animals and small amounts of copper salts 
are commonly added to reservoir water to inhibit the 
growth of algae. 

The concentrations of copper in 26 analyses from 
Maryland springs ranged from 2 to 23 j.tg / L, with a 
median value of 4.5 j.tg / L. In contrast, the copper con­
centration in 97 analyses of well water (from the same 
area) ranged from about 5 to 3,300 j.tg /L, with a median 
of 10 j.tg /L. The higher concentrations found in well 
water probably are due to collection of the samples 
from household faucets where the water passed through 
copper piping. Some acidic ground water may dissolve 
considerable amounts of copper from the piping system. 

The copper content" of all of the spring water ana­
lyzed is well below the limiting concentration of 1,000 
j.tg /L recommended by the U.S. Environmental Pro­
tection Agency for domestic water supplies (1977b , 
p. 17, 143-17, 146). 

Lead: Lead (Pb) may occur in rocks as lead sulfide 
(galena), or it may be present in the minerals aragonite 
and potassium feldspar. It may be dissolved from these 
minerals by percolating acidic ground water. Lead may 
also be dissolved from solder used to join copper pipes 
in household distribution systems, or it may be present 
in soils near major highways as a result of its presence in 
automobile exhaust and its accumulation over several 
decades. 

Lead is toxic in both acute and chronic exposures 
and may present a special hazard to young children 
(EPA, 1977a, p. 69). For this reason, the Federal 
regulatory agency has a mandatory limit for drinking 
water supplies of SO j.tg / L of lead. 

The lead concentrations in 23 analyses of Maryland 
spring water range from .0 to 20 j.tg / L, with a median of 
5 j.tg / L, or only one-tenth the mandatory limiting value. 
The maximum concentration of 20 j.tg / L was in water 
from spring CL-CC Ill, owned by the town of New 
Windsor and used as a source of public water supply. 
This spring flows from the Wakefield Marble. 

Lithium: Lithium (Li) is one of the alkali metals 
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and is one of the lightest metals known. It tends to occur 
chiefly in granites and pegmatites and may also occur in 
evaporite deposits. In sufficiently high concentrations, 
li thium is potentially toxic to plants (Hem, 1970, 
p. 193). 

Lithium concentrations in six analyses of Maryland 
spring water range from 0.0 to 0.3 j.tg / L, with a median 
of 0.05 j.tg/L. However, the range in 86 analyses of well 
water (in the same area) is from less than SO to 600 
j.tg / L, with a median of 100 j.tg / L. Durum and Hafty 
(1963, p. 1-11) indicate that the median lithium concen­
tration in the major rivers of North America is 1.1 
j.tg / L. 

No limiting value for lithium content in drinking 
water has been established by State or Federal regula­
tory agencies. 

Mercury: Very little natural water contains detect­
able concentrations of mercury (Hem, 1970, p. 205). 
However, mercury (Hg) may be introduced into water 
through disposal of mining, metallurgical or other in­
dustrial wastes. Mercury may also be introduced into 
the hydrologic environment through its use as a fungi­
cide or a slimicide. Mercury poisoning may be acute or 
chronic; chronic poisoning results from the ingestion of 
small amounts of mercury during an extended period of 
time (EPA, 1977a, p. 77). The mercury concentration of 
23 analyses of Maryland spring water ranged from less 
than 0.1 to 0.1 j.tg/ L. None of these values approached 
the mandatory limiting value of 2 j.tg / L established by 
the Federal regulatory agency. 

Nickel: Nickel (Ni) is relatively rare in most rocks , 
and in the Maryland area it would most likely be found 
in some of the mafic (iron rich) igneous rocks . It ap­
pears to be relatively non-toxic to humans in dilute con­
centrations in most forms, although airborne nickel 
compounds have been suspected of being carcinogenic 
(Waldbott, 1973). The median concentration of nickel 
in North American rivers was reported by Durum and 
Hafty (1963, p. 2) to be 10 j.tg /L. In 23 analyses of 
Maryland spring water, the concentration of nickel 
ranged from 1 to 17 j.tg /L and the median was 3 j.tg /L. 
The maximum value of 17 j.tg/L was found in water 
from spring MO-FG 10 at Takoma Park (adjacent to 
Washington, D.C.). As this spring is in an urban en­
vironment, the possibility exists that it may be slightly 
polluted . No standard has been established for nickel in 
drinking water supplies by the U.S. Environmental Pro­
tection Agency. 

Silver: Silver (Ag) is one of the rarer elements and 
its concentration in Maryland rocks and soils would be 
very low. Normally, natural water contains very little 
silver. However , sometimes si lver is added to water as a 
disinfectant. The chief effect of silver on the human 
body is cosmetic. It consists of a permanent blue-gray 
discoloration of the skin, eyes, and mucous membranes. 
This condition is known as argyrosis (EPA, 1977a, 
p. 118). For these reasons, the Federal regulatory agen­
cy has set a mandatory limit of silver in drinking water 
supplies of SO j.tg / L. The range in silver content in 23 
analyses of Maryland spring water IS from less than I to 
5 j.tg / L, with a median of 1 j.tg / L. The maximum value 
again was from spring MO-FG 10 at Takoma Park , Md. 



Zinc: In rocks, zinc (Zn) is commonly present as the 
sulfide mineral, sphalerite. Zinc may also partly replace 
iron or magnesium in certain other minerals and it may 
be present in carbonate sediments. Zinc is also used as a 
coating in galvanized steel pipe, where it affords a 
degree of corrosion protection. Zinc is another trace ele­
ment necessary for human metabolism in dilute concen­
trations, but zinc in higher concentrations can be toxic 
in both human and aquatic life. The U.S. Environ­
mental Protection Agency has set a secondary max­
imum contaminant level of 5,000 jLg/ L for zinc in public 
water systems (EPA, 1977b, p. 17,146). 

The zinc content in 27 analyses of Maryland spring 
water ranges from 5 to 70 jLg/ L, with a median of 20 

jLg/ L. The maximum value was in water from spring 
CL-BF 183, part of the water system for the town of 
Manchester in northeastern Carroll County. This spring 
flows from fractures in phyllitic rocks in the Bachman 
Valley Formation of Crowleyl. 

In contrast to springs, the zinc content in 98 well 
water analyses (in the study area) ranged from less than 
5 to 3,300 jLg/ L, with a median value of 430 jLg/ L. The 
maximum value was from a 65-ft drilled well (MO-ED 
I) west of Rockville, Md., and it is probable that the 
high zinc content of this water was due to solution of the 
galvanized metal in the household distribution system 
from which the sample was collected. 

SPRING CONSTRUCTION AND SANITATION 

In recent years, springs have fallen out of favor as 
sources of potable water because many springs give the 
appearance of being polluted or contaminated, whether 
they are or not. Some springs are contaminated because 
the spring pit is unenclosed, providing ready access to 
leaves, debris, animals, insects, and other biologic con­
taminants. However, even springs that appear to be ade­
quately sealed may contain frogs, salamanders, small 
fish and insects. In some instances, these organisms may 
enter the spring through the overflow pipe or trough 
during low-flow intervals. Most spring water in Mary­
land used as a source of public supply is treated by 
chlorination, and in some places the water is also 
filtered, thus assuring its safety from a health stand­
point. Spring water treated by filtration and chlorina­
tion is as sanitary as most reservoir or stream sources 
and is much less likely to contain chemical contaminants 
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introduced into streams from upstream industrial or 
municipal sewage-treatment plants. 

Spring construction should be undertaken only after 
careful evaluation of the site. If the water is for potable 
use, the site should not be immediately below a domestic 
underground sewage-disposal pit or drain field, or near 
frequently manured or fertilized farm fields. Figure 16 
shows a common type construction of a concrete spring 
box (or pit). The figure is largely self-explanatory, but it 
does not show the installation of piping and a pump to 
deliver water to the user, a subject beyond the scope of 
this report. For information on pumps and distribution 
systems, reference is made to Wright (1956, p. 39-40) 
and the U.S. Environmental Protection Agency (1973, 
p. 56-58). Of course, all springs for household use and 
human consumption are subject to approval by local 
health authorities. 

lprom unpublished geologic map of William Crowley, Maryland 
Geological Survey, 1975. 
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Figure 16. - Typical spring box (or pit) along the side of a valley in the Appalachian province. 

SUMMARY AND CONCLUSIONS 

This report describes the role of springs in Maryland 
in relation to the hydrologic cycle. It describes the flow 
characteristics, thermal regimes, and chemical character 
of 100 springs in the Piedmont and Appalachian prov­
inces of the state. Springs and seeps are a major compo­
nent of ground-water runoff and a rough measure of 
effective ground-water recharge. Based on measure­
ments in six stream basins ranging in area from 2.2 to 
281 mi2, the annual ground-water runoff ranged from 
6.5 to 11.3 in., or 16 to 27 percent of the annual precipi­
tation. 

The flow of spri ngs is governed in part by the trans­
missivity of the aquifer which supplies the spring. Me­
dian values of transmissivity of the rock aquifers in the 
Appalachian and Piedmont regions range from 70 to 
2,300 ft2 / d. Maximum transmissivities occur in the 
limestones and marbles and minimum transmissivities 
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occur in phyllite, shale, and siltstone. 
A wide range exists in the flow characteristics of 

springs. Spring flow may range through nearly two 
orders of magnitude from wet to dry periods. Most of 
the larger springs in Maryland are in Washington and 
Allegany Counties in the Appalachian province. The 
largest spring is AL-CE 1, the Potomac Blue Spring, 
located a few miles south of Cumberland . Its flow, 
based on four measurements, ranged from 3,500 to 
9,750 gal/ min, with a mean of 5,700 gal/min. This is 
equivalent to more than 8 Mgal/d. Another large spring 
is FR-DE 42, just south of Walkersvi lle. This spring, 
known as Fountain Rock Spring, has a mean flow of 
1,200 gal/min, based on four measurements. It is be­
lieved to be the largest spring in Frederick County. 

The flow variability index of 29 Maryland springs, 
based on a formula proposed by o. E. Meinzer, ranges 



from 14 to 295. All but one of the springs for which the 
variability index was computed are classed as sub­
variable to variable. The single spring rated as constant 
was Hall Spring, No . 3N3E-3, located in Baltimore 
City. 

Maryland springs represent a largely untapped 
source of thermal energy. Temperatures of 76 springs 
were measured through an annual cycle. Variations at 
individual springs ranged from 34°F to 6s oF, with the 
minimum fluctuation in WA-BF 3, near Williamsport, 
and the maximum fluctuation in CL-AF S at Lineboro, 
a short distance south of the Pennsylvania state line. 
The mean annual temperature of nearly all springs in 
this study is within 1 ° to 2° F of the average annual air 
temperature at the locality. The maximum temperature 
recorded was 6s oF and the minimum was 33 °F. 

Analysis of the flow and temperature records of a 
small spring in northern Baltimore County, BA-AC 
150, indicated that its water would yield 795,000 calories 
per hour for each l.soF (l 0C) drop in temperature 
caused by heat transfer for energy extraction. A decline 
of the mean temperature of this spring from 46 °F (S oC) 
to 3rF (3 °C) would yield about 4,620 watts per hour. 

A similar analysis of spring WA-BF 3, Big Spring in 
Washington County, shows that a lowering of its mean 
temperature by 9°F (5 °C) would yield about 1,320,000 
watts per hour. Thus, springs in Maryland offer a large­
ly untapped source of thermal energy, whose recovery 

and use may cause some modification of the down­
stream thermal regime. 

Chemical analyses of the water from 24 springs 
show that most of the water is a calcium-magnesium­
bicarbonate type, or water of a mixed type. One spring, 
W A-BH 19 near Williamsport, has a calcium­
magnesium sulfate water, suggesting that this water is 
derived from strata containing beds of gypsum (calcium 
sulfate). Spring MO-FG 10 at Takoma Park, yields a 
sodium-potassium chloride water with an acidic pH. 
This spring may issue from Coastal Plain sediments, or 
its chemical character may be affected by leaking 
sewers, lawn fertilizers, or other contaminants in the ur­
ban environment. Chemical analyses of seven springs 
draining schistose or quartzose rocks show low concen­
trations of chloride (CI) and dissolved solids. 

Spring water was analyzed for the following trace 
elements: aluminum, cadmium, chromium, copper, 
lead, lithium, mercury, nickel, silver, and zinc. None of 
the spring water analyzed exceeded the U.S. Environ­
mental Protection Agency's maximum contaminant 
levels for cadmium, chromium, copper, lead, mercury, 
silver, and zinc. Almost all Maryland springs are 
chemically suitable for most uses, provided they are not 
bacteriologically contaminated or contaminated by 
organic compounds such as herbicides or pesticides. No 
analyses for these compounds were made of spring 
water during this study. 
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TABLE 8. RECORDS OF SPRINGS 

SPRING NO. AL- AG 37 

COUNTY : Allegany 

NAME: Not knOlm 

OWNER: H. H. Elliott 

LATITUDE: 39°41 '10" 

LONGITUDE: 78°34 ' 13 " 

ELEVATION : 760 feet 

AQUIFER: Oris kany Gro up (Sandstone) 

IMPROVEMENTS: Apparently none 

USE: Not used , but may have been many years 
ago 

PHOTOGRAPH OF SPRING Date : Nov ember 1982 

CHEMICAL ANALYSIS (field) 

Date pH Conductivity Hardness Chloride 
(pmhos/ cm) (rng/ L as CaC 0

3
) (mg/L) 

10/21/82 7 . 4 30 

11/18/82 8 . 3 480 36 

12/15/82 7. 8 430 38 

1/l3/83 7 . 1 30 

2/10/83 8 . 1 420 22 
3/25/83 7 . 7 445 33 

REMARKS 

Slaughter (1962, p . 187) reported this spr i ng 
had a flow of 150 ga l /min i n Sept . 1957 . This is 
believed to be Maryland ' s only warm spring . 
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LOCATION MAP 

Flintstone 7~-minute quadran~le 

a 
I 

0.5 MILES 
I t 

N 

TEMPERATURE DATA 

Date 

10/21/82 
11/18/82 
12/15/82 
1/l3/83 
2/10/83 
3/25/83 

Date 

11/18/82 

17°C (63°F) 
17°C ( 63°F) 
16°C (61°F) 
16° C (61°F) 
l6°C (61°F) 

16 . 5°C ( 62°F) 

DISCHARGE DATA 

30- 50 gal/min 
(es t. ) 



TABLE 8. RECORDS OF SPRINGS (continued) 

SPRING NO . AL- BC 8 

COUNTY: Al l egany 

NAME: Red Hill Spring 

OWNER : ~~r . Labor 

LATITUDE : 39°38 ' 26" 

LONGITUDE : 78°51 ' 25" 

ELEVATION 1,240 fee t 

AQUIFER : Greenb rier Formation 

IMPROVEMENTS: Spring pit with cover ; also 
has pumphouse to deliver wat er to La Vale 

USE: Part o f municipal supply f or tDlm o f 
La Vale 

PHOTOGRAPH OF SPRING Date : March 1982 

CHEMICAL ANALYSIS (field) 

Date pH Conduc tivity Hardness C hloride 
(flmhos/cm) (mg/L as CaC0

3
) (mg/ L) 

1/13/81 6 . 8 245 92 30 
2 /24/81 7 . 2 200 70 22 
3/20/81 6.9 225 90 40 
4/ 22/81 6 . 8 235 74 36 

REMARKS 

Fie ld t es t for nitr a t e ( N) = 0.4 mg /L on 5/28 /82 . 
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2. 

' 8 ,. 
12 

10 

LOCATION MAP 

Cumberland 7~-minute quadrangl e 

0.5 MILES 
I 

TEMPERATURE DATA 

Period : 1/13/81 to 1/27/82 

Mean : 10 . 7°C 

t 
N 

(Based on 13 measurements) 

DISCHARGE DATA 

Date 

10/18/51 1 
5 gal/min (est . ) 

1 Measurement by Sla ughter (1962 , p . 18 7) 

SPR NG NO. AL- Be 8 

LOCATION: RED HILL 

MEAN TEMP. 10.7 DEGREES C 

MEAN 

68 

65 

82 

58 

56 

53 

50 

' 7 

38 

35 

! I I I I J J 32 
JAN FEB MA R APR MA Y ..JUN JUL AUG SEP OCT NOV DEC J AN FEB MAR APR 

1981 1982 

GRAPH SHOWING MONTHLY TEMPERATURE 



TABLE 8. RECORDS OF SPRINGS (continued) 

SPRING NO. AL- BF 1 

COUNTY: Allegany 

NAME : Murley Branch Spring 

OWNER: George St ickley 

LATITUDE: 39°39 ' 40" 

LONGITUDE : 77°37 ' 10" 

ELEVATION 980 feet 

AQUIFER : Tonolmvay Limestone 

IMPROVEMENTS: Small dam in stream belmv 
spring ; springhouse off to one side 

USE: Domes t i c 

PHOTOGRAPH OF SPRING Dat e : March 1982 

CHEMICAL ANALYSIS (field) 

Date pH Conductivity Hardness Chloride 
(p.rnhos/ crn) (rng/L as CaC0

3
) (rng/ Ll 

6/23/81 7.0 410 182 32 
8/11/81 7. 0 41 2 
9/2 3/81 7. 5 370 

10/27/81 7. 2 400 

REMARKS 

Water iss ue s at base of limes t one rock wal l from 
a modera t e l y large opening ; mean discharge of four 
meas uremen t s = 685 gal/min (1. 81 ft 3/s ). This spring 
may be resurgence of 'vater f rom Tlviggs eave, 2 miles 
so ut h. 

20 ,. 
'" 

12 

10 

53 

LOCATION MAP 

Flintstone 7y,-minut e quadr angle 

o 
I 

0.5 MILES 
I 

TEMPERATURE DATA 

t 
N 

Range : 10 . 00e t o l2 . 3°e (5 0°F to 54 °F) 

Period : 6/23/81 t o 5/15/82 

Mean : 11 . 2°e (52°F) 
(Based on 12 measurements) 

DISCHARGE DATA 

Date 
10/08/57 1 410 gal/min (0 . 91 ft 3/s) 

9/ 22/78 850 gal/mi n (1. 90 ft 3/s) 

9/02/80 670 gal/min (1. 50 ft 3/s) 
7/08/81 810 gal/min (1. 81 ft3/ s ) 

1 Measurement by Slaught er (1962 , p . 188) . 

aa 

as 

1 1 . :2 DEGREES C 
82 

50 

5" 

MEAN 53 

50 

47 

41 

3. 

35 

1981 1982 

GRAPH SHOWING MONTHLY TEMPERATURE 



TABLE 8. RECORDS OF SPRINGS (continued) 

SPRING NO . AL- BF 21 

COUNTY Allegany 

NAME: UnknOlm 

OWNER: E. S. Higgins 

LATITUDE : 39°38 ' 10" 

LONGITUDE: 78°37 ' 47 " 

ELEVATION 1,370 fee t 

AQUIFER : Oriskany Group (Ridgeley (?) 
Sandstone) 

IMPROVEMENTS : Springhouse , discha r ge pipe , 
and trough 

USE: Domestic 

9 

" 5 z 
o 
J 
J 4 
< o 

3 

2~ 

SPRING NO. AL - 8 2 1 

EVITTS CREEK 

MEAN 

~ L_L._-.L_L-L __ J.. ... .. I_l .. _.-.L_-.l-.l.-...L_.L_...L...l 
F"E S MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ,JAN FEB HAR APR MAY 

1981 1982 

GRAPH SHOIHNG MONTHLY DISCHARGE 

CHEM ICAL ANALYSIS (field) 

Date pH Conductivity Hardness Chloride 
(jlmhos!cm) (mg/L as CaC0

3
) (mg! L) 

2/20/81 7 . 8 43 19 22 
3/20/81 7 .4 29 13 25 
4/22/81 6.9 39 10 28 
6/25/81 7 .1 33 10 40 
5/28/82 6 . 4 

REMARKS 

Field test f or nitrate (N) ; 0.1 mg/L on 5/28/82 . 
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,. 

LOCATION MAP 

Evitts Cree k 7~-minut e quadrangle 

0.5 MILES 
I 

TEMPERATURE DATA 

Period: 2/20/81 to 1/28/82 

Mean: 10 . 4 ° C 
(Based on 12 measurement s) 

DISCHARGE DATA 

Range : 4.0 to 8 .6 gal/min 

Period: 2/20/81 to 2/24/82 

Mean: 6 . 6 gal/min 

t 
N 

66 

LOCA TION : EVITTS CREEl< 65 ~ 

(11 MEAN TEMP . I 0. 5 DEGREES C 62 ~ 

~ 16 ~ 
J 59 ~ 
~14 ~ 
~ 56 ~ 
~ 12 53 ~ 
~ 0 

o,.t-------~L-----------~~--------------~ 50~ 

35 
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TABLE 8. RECORDS OF SPRINGS (continued) 

SPRING NO. AL- BH 3 

COUNTY: Allegany 

NAME : Bl ac k Su l fur Spring 

OWNER: State of Mary l and (Forest Service) 

LATITUDE : 

LONGITUDE: 

ELEVATION 910 feet 

AQUIFER : Jennings Forma t ion 

IMPROVEMENTS : Terra- cotta discharge pipe 

USE : None 

PHOTOGRAPH OF SPRING Date : March 1982 

CHEMICAL ANALYSIS (fi e ld) 

Date pH Conduc tivity Hardness Chloride 
()lmhos/ cm) (mg/ L as C aC03) (mg/ Ll 

3/07/81 7. 3 270 46 26 
4/22/81 7 . 6 280 46 39 
6/23/81 7.9 280 48 39 

REMARKS 

Although shOlvn on the Artemas 7\;;- minute U.S . Geo ­
logical Survey quad r angle , t his spring apparently has 
not been used fo r many years . The spring pit is largely 
filled with debri s and sediment and th e spring is prob­
ably po lluted. It had nearly ceased to f low at th e 
time of examination in March 1982 . 
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o 
I 

LOCATION MAP 

0.5 MILES 
I t 

N 

TEMPERATURE DATA 

Date 

3/02/81 
4/22/81 
6/23/81 

Date 

3/02/81 

7 . 0°C (44°F) 
8 . s oC (47°F) 

10 . soC (51°F) 

DISCHARGE DATA 

0 . 5 ga l /min (est . ) 



TABLE 8. RECORDS OF SPRINGS (continued) 

SPRING NO. AL- BH 8 

COUNTY : Allegany 

NAME : White Sul phur Spring 

OWNER : Sta t e of Maryland (Forest Serv i ce) 

LATITUDE : 39°3 9 ' 02 " 

LONGITUDE : 78°29 ' 30" 

ELEVATION 800 feet 

AQUIFER: Jennings Formation 1 

IMPROVEMENTS : None visib l e 

USE : None 

PHOTOGRAPH OF SPRING Dat e : March 1982 

CHEMICAL ANALYSIS (field) 

Date pH Conductiv ity Hardness Chloride 
(Ilmhos/cm) (mg/ L as CaC0

3
) (mg/ L) 

3/02/81 7 . 5 151 49 22 
3/20/81 7 . 8 27 0 54 36 
4/22/81 7.3 150 42 32 
6/23/81 7 . 7 262 40 30 

REMARKS 

This spring has deteriorated a nd a pparently has not 
been used for many years . 

~lay be in Romney Formation . 
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LOCATION MAP 

0. 5 MILES 
I t 

N 

TEMPERATURE DATA 

Date 

3/02/81 
3/20/81 
4/22/81 
6/23/81 

Date 

3/02/81 

8 . 0 °c (46°F) 
7 . 5°C (45°F) 
9 . 0°c (48°F) 

11. O°C (51°F) 

DISCHARGE DATA 

<2 gal /min (est . ) 



TABLE 8. RECORDS OF SPRINGS (continued) 

SPRING NO. AL- BH 10 

COUNTY: Allegany 

NAME: Not knO\m 

OWNER: Long Pond Rod and Gun Club 

LATITUDE : 39°39 ' 48" 

LONGITUDE: 78°25 ' 37" 

ELEVATION 910 fee t 

AQUIFER : Hampshire Format i on 

IMPROVEMENTS: Springhouse and concre t e box 

USE: Club use 

PHOTOGRAPH OF SPRI NG Date : Narc h 1982 

CHEMICAL ANALYSIS (field) 

Date pH Conductivity Hardness Chloride 
(llmhos/cm) (mg/ L as CaC0

3
) (mg/ Ll 

6/23/81 6. 6 610 97 151 
7/23/81 6 . 7 502 
8/ 11/81 6 . 4 580 
9/23/81 6. 9 490 

REMARKS 

Located behind c lubh ouse about 500 feet west of 
Mountain Ro ad overpass on U. S. Route 40 . Field test 
fo r nitrate (N) = 0 . 1 on 5/27/82. High ch lo ride co n­
tent (151 mg/L) suggests con t amination by road salt . 
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LOCATION MAP 

Artemas 7~-minute quadrangl e 

o 
I 

0.5 MILES 
I 

TEMPERATURE DATA 

t 
N 

Range : 9 .0 °C to 14 . 5 °C (48°F to 58°F) 

Period : 6/23/ 81 to 5/15/82 

Nean : 10 . 9 ° C 
(Based on 12 measurements) 

DISCHARGE DATA 

Da t e 

8/ 11/81 (min . ) 
7/-- /57 (max . ) 

<1-10 gal/min (est . ) 
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SPR NG NO . AL -BH t 0 

LOCATION: PINEY GROVE 65 

MEAN TEMP . 1 I 13 DEGREES C 
62 

50 
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TABLE 8. RECORDS OF SPRINGS (continued) 

SPRING NO. 

COUNTY : 

NAME: 

OWNER : 

LATITUDE 

LON GITUDE : 

ELEVATION 

AQUIFER : 

AL- CE 1 

Allegany 

Blue Spring or Potomac Blue Spring 

U.S. Depa rtment of the I nterior 
(P ark Service) 

39°34 ' 28" 

560 feet 

Oriskany Group (Ridgeley Sands t one) 

IMPROVEMENTS : None , except path to s pr ing 

USE : None 

PHOTOGRAPH OF SPRING Da te : March 1982 

C HEMICAL ANALYSIS (fi e ld) 

Date pH Conduc tivity Hardness Chloride 
(Ilmhos/cm) (m g/L as CaCO) (mg/L) 

2/20/81 7. 8 280 118 26 
3/20/81 7.4 330 130 32 
4/22/81 6 . 8 370 160 26 
6/23/81 7. 1 345 144 32 

REMARKS 

Spring loca ted a shor t distance from the Potomac 
River . Water may iss ue from a for ma tion cont act or 
from a fault -plane f r ac ture . Additional i nformation 
is i n Slaughter (1962, p . 20). Spring is subjec t to 
f looding by the near by river (see photo) . Field t es t 
fo r nitrat e (N) = 0 . 3 mg/L on 5/27/82 . 
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LOCATION MAP 

Patter son Creek 7~-minute quadrangle 
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0.5 MILE S 
I 

TEMPERATURE DATA 

t 
N 

Period: 2/20/81 to 2/24/82 

Mean: 11.0°C 

Date 

4/17/58 
9/02/80 
7/23/81 

(Based on 12 measurements) 

DISCHARGE DATA 

9,750 gal/min (21 . 7 f t 3/s) 
4 , 937 gal/min (11.0 ft 3/s) 
4,623 gal/min (10.3 f t 3/s) 

SPRING NO . 

LOCAT ION ; CUMBERLAND 65 ~ 
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TABLE 8. RECORDS OF SPRINGS (continued) 

SPRING NO. 3N- 3E- 3 

COUNTY : Balt imore City 

NAME: Hall Spring 

OWNER : City of Baltimore 

LATITUDE : 39 0 20 ' 06 " 

LONGITUDE : 76 0 34'35" 

ELEVATION 140 fee t 

AQUIFER : Loch Raven (?) Schist 

IMPROVEMENTS: Concrete \vall , floor , discharge 
drain, and two di scharge pipes 

USE : Used by passersby fo r general pu rposes 
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198 1 

Date 

1/23/81 
2/02/81 
3/04 /81 
6/04/81 

198 2 

GRAPH SHOIHNG MONTHLY DISCHARGE 

CHEMICAL ANALYSIS (fi e ld) 

pH Conductivity Hardness Chloride 
(pmhos/cm) (mg/ L as CaC0

3
) (mg/ Ll 

6 . 9 460 172 42 
6 . 8 470 172 40 
6 . 9 430 184 50 
6 . 8 450 184 60 

REMARKS 

Data on hardness suggest spring may issue from 
Cockeysville Marble , bu t geo logic map s hows Loch 
Raven Schist. 
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LOCATION MAP 

Baltimore East 7y,- minute quadr angle 

0.5 MILES 
I 

TEMPERATURE DATA 

t 
N 

Ra nge : 13 . 0°C to 15 . 0 °C (55°F to 59°F) 

Period : 1/23/81 to 12/02/81 

Mean : 14 °c 
(Based on 12 meas urements) 

DISCHARGE DATA 

Range : 7 . 9 to 9 . 1 gal/min 

Period : 1/ 23/81 t o 12/02/81 

Mean: 8 . 5 ga l/min 

LOCATION : BALTIMORE CITY 5S ~ 
Ul MEAN TEMP. 13 . 9 DEGREES C 62 ~ 

~16 ~ 
~ w· 
.. MEAN ,~ 
~14F-~==~~~~~~~-2~ __ ~ __ ~~~~~~ . . ~. 
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GRAPH SHOWING MONTHLY TEMPERATURE 
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TABLE 8. RECORDS OF SPRINGS (continued) 

SPRING NO. BA- AC 150 

COUNTY : Baltimore 

NAME: Bentley Spring 

OWNER : J . T. Dell 

LATITUDE : 39°40 ' 26" 

LONGITUDE : 76°40 ' 16" 

ELEVATION 520 feet 

AQUIFER : Prettyboy Schist 

IMPROVEMENTS : Small collecting box uphill 
from 2- i nch dischar ge pipe 

USE : Passersby . O'ffier has 'olell for domestic 
----S;:;-p ply 
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SPRING NO . BA-AC 150 
LOCA TION, BENTLEY SPRING 

MEAN FLO\.,! 3 . 4 gpm 

" 4 < • MEAN 

o I I 
SEP OCT NOV DEC JAN FEB MAR APR MAY JUN ..JUL AUG SEP OCT NOV DEC 

1980 198 1 

GRAPH SHOWING MONTHLY DISCHARGE 

CHEMICAL AN AL YSIS (field) 

Date pH Conductivity Hardness Chloride 
(Ilmhos/cm) (mg/L as CaC0

3
) (mg/L) 

10/06/80 6.8 86 22 19 
11/05/80 6.5 89 24 22 

2/02/81 6 . 9 107 31 20 
4/01/81 6.9 104 33 24 

REMARKS 

Formerly s upplied small bottlin g plant. Discharge 
pipe near culvert at road corner approximatel y 200 feet 
southeast of s tore loIith sign saying "Bentley Springs . " 
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LOCATION MAP 

Nelol Freedom 

0.5 MILE S 
I 

TEMPERATURE DATA 

t 
N 

Period : 9/11/80 to 9/08/ 81 

Mean : 1l . 3°C 
(B ased on 14 measurement s ) 

DISCHAijGE DATA 

Range : 1. 7 to 6 . 0 ga l /min 

Period: 9/11/80 to 8/ 07/81 

Mean : 3.5 ga l/min 

SPRING NO . BA-AC 1 S0 

LOCATION : BENTLEY SPRING 

MEAN TEMP . 1 1 . 4 DEGREES C 
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TABLE 8, RECORDS OF SPRINGS (continued) 

SPRING NO, BA- BC 264 

COUNTY : Baltimore 

NAME : Not knOlvn 

OWNER : City of Baltimore 
(Pret t yboy Reservoir) 

LATITUDE : 39°38 ' 42 " 

LONGITUDE : 76°43 ' 08 " 

ELEVATION 570 fee t 

AQUIFER : Prettyboy Schis t 

IMPROVEMENTS : Stone and concrete wall ,,,ith 
discharge pipe 

USE: Occasiona l use by passersby 
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SPRING NO. BA - BC 264 

LOCATION , RAYVILLE 

MEAN FLO~ 2. 8 gpm 
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GRAPH SHOloJlNG MONTHLY DI SCHARGE 

CHEMICAL A NALYSIS (fie ld) 

Date pH C ond u c tiv ity Hardness Chloride 
(flmh os/cm) (mg/L as CaC03) (mg/L) 

1/06/81 6 . 8 21 15 18 
2/02/81 6 . 6 26 8 19 
3/04/81 6 .9 22 8 40 
4/01/81 7 . 0 25 10 24 

REMARKS 

Minimum flOH of 1. 6 gal/min on 1/06/81. 
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LOCATION MAP 

New Freedom 7~-minute quadrangle 

o 
I 

Range : 

0, 5 MILES 
I 

TEMPERATURE DATA 

Period : 10/03/80 to 10/06/81 

Mean: 10, 2°C 

t 
N 

(Based on 1 3 measurements) 

DISCHARGE DATA 

Range : 1,6 to 6,0 gal/min 

Period : 10 /03/80 to 9/08/81 

Mean : 2,8 gal/min 

SPR NG NO . SA-Be 264 

LOCA TION : RAYVI LLE 65 I-
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TABLE 8. RECORDS OF SPRINGS (continued) 

SPRING NO. BA- BD 25 

COUNTY : Baltimor e 

NAME : Camp A1kor Spring 

OWNER : Gunpmvder Youth Camp s , Inc . 

LATITUDE 39°35 ' 37 " 

LONGITUDE 76°38'16" 

ELEVATION 425 fe e t 

AQUIFER: Loch Raven Schist 

IMPROVEMENTS: Concre t e box \vith pit and 
2- inch discharge pipe 

USE: Not authori zed for camp us e 
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SPRING NO . BA-BD 25 

LOCATION: HEREFORD 
MEAN FLO~ 0 . 9 gpm 

MEAN 
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GRAPH SHOWING MONTHLY DI SCHARGE 

CHEMICAL ANALYSIS (fi e ld) 

Date pH Conductivity Hardness Chloride 
(\lmhos!cm) (mg/L as CaC0

3
) (mg!L) 

12/23 /8 0 101 40 30 
1/16/ 81 6. 8 101 34 34 
2/0 2/81 6 . 9 no 35 21 
3/04/81 6.8 87 39 32 

REMARKS 

Camp supp l ied by wells ; spring not used fo r many 
years. 

2. 

18 

" ~ 16 

" " tl14 
: 
"'2 · · " a I. 
" 8 · ~ · < 
~ 4 

62 

LOCATION MAP 

Heref ord 7 ~-minute qu adrangle 

a 0.5 MILES 
.... 1 --J'---'---L_"----.JI 

TEMPERATURE DATA 

t 
N 

Range : 6°c to 13 °C (43°F to 55°F) 

Period : 11/14/ 80 to 10/06/81 

Mean : 9. 8°C 
(B ased on 12 meas ur ements) 

DISCHARGE DATA 

Range : 0 . 5 to 1.3 ga l /min 

Per i od: 11/14/80 t o 10/06/81 

Mean : 0.9 ga l/min 

SPR NG NO . SA-SO 2S 

LOCATION: HEREFORD 
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TABLE 8. RECORDS OF SPRINGS (continued) 

SPRING NO. BA- DC 18 

COUNTY : Baltimore 

NAME: Big Spring 

OWNER: John H. Martin 

LATITUDE : 39°29 ' 43" 

LONGITUDE 76 °13'56" 

ELEVATION 400 feet 

AQUIFER : Cockeysville Marble 

IMPROVEMENTS: Collecting box I.ith overflm. 
pipe to stream ; also pumphouse 

USE: None . Formerly supplied hous e and barns 

SPRING NO . BA- DC '8 

LOCA TION, BIG SPRING 

MEAN FLOII 21 . 4gpm 

-v\/ I "'0 

. :1 , , , , , , , , , , , , , , , 
OCT NOV DEC ...JAN FEB MAR APR MAY ,JUN ,JUL AUG SEP OCT NO V DEC -.JAN 

1980 198 1 1982 

GRAPH SHOWING MONTHLY DISCHARGE 

CHEMICAL ANALYSIS (field) 

Date pH Conductivity Hardness Chloride 
(Ilmhos/cm) (mg/L as CaC0

3
) (mg/L) 

10/06/80 7 .9 325 122 27 
11 / 05/ 80 7. 3 370 128 27 
12/07. / 80 7.4 340 136 29 

1/06/81 7.3 330 138 32 

REMARKS 

Spr ing listed by Di ngma n and Ferguson (1956, 
Table 16, p . 102). 
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LOCATION MAP 

Cockeysville 7~-minute quadrangle 
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TEMPERATURE DATA 

t 
N 

Period : 9/12/ 80 to 9/08/81 

Mean: 12 . 10C 
(Based on 13 measurements) 

DISCHARGE DATA 

Range: 12 to 30 gal /min 

Period: 10/06/80 to 9/08/81 

Mean : 21. 4 gal/min 

SPR NG NO . SA-DC t 8 

LOCATION: BIG SPRING 

MEAN TEMP. 12. I DEGREES C 
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TABLE 8. RECORDS OF SPRINGS (continued) 

SPRING NO . BA- DC ll7 

COUNTY: Baltimore 

NAME : Not known 

OWNER : Chestnut Ridge Country Club, Inc . 

LATITUDE: 39°26 ' 28" 

LONGITUDE : 76°41 ' 17 " 

ELEVATION 525 feet 

AQUIFER : Loch Raven Schist 

IMPROVEMENTS : Shelter and stone 'valls built 
into hillside ; she lter in disrepair 

USE : No ne during 1980- 81. Formerly used for 
gol f co urse irriga tion 

PHOTOGRAPH OF SPRING Date: May 1982 

CHEMICAL ANALYSIS (fie ld) 

Date pH Conductivity Hardness Chloride 
(p.rnhos/crn) (mg/ L a s C a C0

3
) (rng/L) 

10/06/80 6.9 100 20 22 
11/05/80 6.5 91 25 24 
12/02/80 6.9 93 27 18 
1/06/81 6 . 9 92 40 26 

REMARKS 

No flow observed on 5/18/81, 6/02 / 81, a nd on 
8/06/ 81 . Lack of f l ow during dry periods may be the 
reason this sp ring has bee n abandoned by th e OIvner . 
FIOlv may a l so be affected by nearby irrigation ,ye l l . 
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LOCATION MAP 

Cockeysville 7 ~-minu t e . quadrangle 

o 
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0.5 MILES 
I t 

N 

TEMPERATURE DATA 

Date 

9/22/80 13.5 °C (56 °F) 
1/06/81 4 . 0°C (39 OF) 
4/01/81 9.5 °C (49 OF) 
7/06/81 15 . 0 °C (61°F) 

DISCHARGE DATA 

Da t e 

4/01/81 0- 3 gal/min (est . ) 



TABLE 8. RECORDS OF SPRINGS (continued) 

SPRING NO. BA- DC 440 

COUNTY: Bal timore 

NAME : Unkn OlVrl 

OWNER: Baltimor e Coun ty De pa rtment 
of Pa rks 

LATITUDE 39 °2 9'4 8" 

LONGITUDE: 76°41 ' 14 " 

ELEVATION 370 feet 

AQUIFER: Co ckey svi l l e Ma r ble 

IMPROVEMENTS: Ston e sp ringhouse and 
d i scharge pipe to n earby d it ch 

USE: Unused 
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SPRI NG NO . BA - DC 4413 

LOCA TION , OREGON 

ME AN FLO\.J 10 .5 g p m 
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GRAPH SHOIHNG HONTHLY DIS CHARGE 

CHEMICAL ANALYSIS (field) 

Date pH Conductivity Hardness Chloride 
(\lmhos/ cm) (mg/L as CaC0

3
) (mg/ Ll 

10 /06/ 80 7 . 4 420 150 27 
11/05/80 7 . 5 427 180 26 
12/ 02/80 7 . 2 420 180 28 

5/05/81 7 . 0 420 182 42 

REMARKS 

Former ly supplie d l a r g e house , but no t used for 
many yea r s . 
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LOCATION MAP 

Co ckey s v ille 7~-minute quadran gle 
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TEMPERATURE DATA 

t 
N 

Pe riod : 9/ 17/80 t o 9/0 8/81 

Mean : 11 .7 °C 
(Based on 13 measurement s ) 

DISCHARGE DATA 

Ran ge : 0 to 30 gal/min 

Pe riod : 9/1 7/80 to 9/ 08/81 

Mean: 10 . 5 ga l /min 

SPRING NO . SA-DC 440 

LOCAT ION: OREGON 

MEAN TEMP . 1 1 7 DEGREES C 
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TABLE 8. RECORDS OF SPRINGS (continued) 

SPRING NO. BA- DD 297 

COUNTY : Baltimore 

NAME: Not knmm 

OWNER: Chape l Associa t es (Keelty 
Realty Co . ) 

LATITUDE 39°27 '09 " 

LONGITUDE 76°39 ' 30" 

ELEVATION 490 feet 

AQUIFER : Loc h Raven Schis t 

IMPROVEMENTS : Concrete- 'valled pit approximat e l y 
8 feet deep wi th s h e lter house, unused pump, and 
2- inch dischar ge pipe to n earb y s tream 

USE : No n e 

LOCATION MAP 

Cockeysville 7y,- minute quadrangle 
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0.5 MILES 
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,e TEMPERATURE DATA 
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Date 

12/02/80 
1/06/81 
2/ 0 2/81 
3/ 04/ 81 

SPRING o. SA-DD 297 
LOCATION : MAYS CHAPEL 

MEAN FLOW 1 4 gpm 

GRAPH SHOtHNG MONTHLY DISCHARGE 

CHEMICAL ANALYSIS (field) 

pH Conductivity H ardness 
(p.mhos/cm) (mg/L as CaC0

3
) 

6.9 120 65 
6 . 5 113 50 
6 . 6 124 45 
6 . 8 110 36 

REMARKS 

MEAN 

Chloride 
(mg/ L) 

26 
34 
28 
40 

Burie d dis c harge pipe emptie s into stream 30 fee t 
north of springhou se . Field test for nit rate (N) 
0 . 1 mg/L on 5/13/82 . 

Range : 4 . 9°C to 15.0 °C (40°F to 59°F) 

Period : 11 / 1 4/80 to 10/06/81 

Mean : 11.0 °C 
(Based on 1 2 measur ements) 

DISCHARGE DATA 

Range : 0.9 to 2 . 0 ga l/min 

Period : 11/14/80 t o 10/06/ 81 

Mean: 1. 4 ga l /min 

20[r-'I --'-'-~--'-'--'--Ir-"--'-'-~--'-'--'--r 66 
SPRING NO BA-DD 29 

IS LOCATION: MAYS CHAPEL 65 t-

(I) ~ MEAN TEMP . 1 1 . 13 DEGREES C -.c 62 ~ 
~ l Si- [ Z 

(I) I ~ 59 ~ 

~ '4 ~ j 56 ~ 
~ '2f-. \.______ _ __ _______ ---"~~~ 53 ~ 
~'0 ~ j=S0~ 
: 6 ~ ~ 47 w 

~ 6: tJ- 44 ~ 
It 4 \ ~ 

~ '1 ,- 36 ~ 

2_ 35 

L 
0 : I I ! I I I I I I ! ! I ! I I 32 

NOV DEC •. J/,N FEB MAR APR MAY ,JUN JUL A UG SEP OCT NOV DEC ,JAN FEB 

1980 198 1 1982 

GRAPH SHOWING MONTHLY TEMPERATURE 

66 



TABLE 8. RECORDS OF SPRINGS (continued) 

SPRING NO. 

COUNTY : 

NAME: 

OWNER 

LATITUDE : 

LONGITUDE : 

ELEVATION 

AQUIFER: 

BA- DD 298 

Baltimore 

Ashland Spring 

City of Bal timore 
(Loch Raven Reservoir) 

440 feet 

Lo ch Rave n Schis t 

IMPROVEMENTS: T,olo s tone and con crete co llect ing 

basins; \Va t er f lOlols from 10loler basin via pipeline 
to community of Ashland 

USE: At the t ime of this study (19 81), supplied 
30 to 40 people in the c ommunity of Ashland 
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SPRI NG NO . BA-DD 298 

LOCA TION , ASHLAND 

MEAN FLOW 1 . 0 gpm 

ME AN 
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GRAPH SHOlVING MONTHLY DI SCHARGE 

CHEMICAL ANALYSIS (field) 

Date pH Conductivity Hardness Chloride 
(flmhos/ cm) (mg/L as CaC0

3
) (mg/L) 

4/ 07/81 6 . 8 29 10 25 
5/05/81 23 6 40 
6/02/81 6 . 1 23 8 25 
7/06 /81 6 . 4 24 

REMARKS 

OIvnersh i p uncertain ; sprin g may be on private 
pro perty . Beca use of dense \Voods , un able to pinpo int 
exac t l ocation. 
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LOCATION MAP 

Cockeysville 7y,- minute quadran gle 

o 
I 

0.5 MILES 
I 

TEMPERATURE DATA 

Period : 4/07/81 to 3/17/82 

Mean: 10 . 3°C 
(Based on 12 measurements) 

DISCHARGE DATA 

Range : 0.7 t o 1. 9 gal/min 

Period : 4/07/8 1 t o 3/17/82 

Mean : 1.0 gal/min 
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SPR NG NO . SA-DO 298 

18 LOCATION : AS HLAND 

MEAN TEMP . 10.3 DEGREES C 
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TABLE 8. RECORDS OF SPRINGS (continued) 

SPRING NO. 

COUNTY : 

NAME: 

OWNER: 

LATITUDE: 

LONGITUDE: 

ELEVATION 

AQUIFER: 

BA- DE 1 

Baltimor e 

Villa Mar ia Spring 

Sisters of Notre Dame 
(Catholic Diocese) 

39°26 ' 31" 

240 feet 

Cockeysville Marble (Metadolostone 
Member) 

IMPROVEMENTS: St one spr inghouse "ith overflm~ 
pipe; also has pump to supply "hite framehouse 
t o the "est 

USE: Domestic 

PHOTOGRAPH OF SPRI NG Date : Hay 1982 

CHEMICAL ANALYSIS (fi e ld) 

Date pH Conductivity Hardness Chloride 
(Ilmhos/cm) (mg/L as CaC03) (mg/ L) 

11/06/80 7 . 3 520 200 28 
12/02/80 7 . 1 456 200 26 
1/06/81 7. 7 505 218 30 
2/02/81 6.9 530 218 30 

REMARKS 

Formerly s uppl ied approxima t ely 100 persons at 
sanatorium on the hilltop . Spring current l y (1982) 
s upplies only one d"elling. Sanatorium n O\~ supplied 
by t"o "ells above the s pring . 
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LOCATION MAP 

Tm~son 7~-minute quadrangl e 

0.5 MILES 
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TEMPERATURE DATA 

t 
N 

Period : 9/17/80 to 9/08/81 

Mean: l2.5°C 
(Based on 13 measurements 

DISCHARGE DATA 

Date 

9/ 17/ 80 15 to 20 gal/min (es t.) 
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TABLE 8. RECORDS OF SPRINGS (continued) 

SPRING NO. BA- FB 77 

COUNTY : Baltimore 

NAME: Not knmm 

OWNER : Baltimore Gas and El ectric Co . 

LATITUDE: 39°15 '17" 

LONGITUDE: 76°45 ' 58 " 

ELEVATION: 240 fee t 

AQUIFER : Ellicott City Granodiorite 

IMPROVEMENTS : Concrete shed ,,,ith discharge 
pipe 

USE: None 

PHOTOGRAPH OF SPRING Date : March 1982 

CHEMICAL ANALYSIS (field) 

Date pH Conductivity Hardness Chloride 
(p.mhos/cm) (mg/L as CaC0

3
) (mg/ L) 

4/01/81 6 . 4 490 155 36 
5/19/81 6. 2 400 122 47 
6/12/81 6 . 2 425 151 36 
7/09/81 6 . 4 440 

REMARKS 

Measurements discontinued in August 1981 because 
of decline in flm" of spring. 
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LOCATION MAP 

Ellicott City 7~-minute quadrangle 

0.5 MILE S 
L---'-_L---'----'L--.J1 t 

N 

TEMPERATURE DATA 

Date 

4/01/81 8 . 5°C (4rF) 
5/19/81 10 . 0°C (50 °F) 
6/12/81 14 . 0°C (57 °F) 
7/09/81 14 . 0°C (5 7°F) 
8/20/81 16.0°C (61 °F) 

DISCHARGE DATA 

Date 

5/19/81 (max . ) o to 0 . 5 gal/min 



TABLE 8. RECORDS OF SPRINGS (continued) 

SPRING NO. CL- AF S 

COUNTY: Carroll 

NAME : Lineboro Spr ing 

OWNER : Mrs . Minnie Wa r ehe im 

LATITUDE : 39°43 ' 06" 

LONGITUDE : 76°51 ' 02 " 

ELEVATION SOO fee t 

AQUIFER : Prettyboy Schis t 

IMPROVEMENTS : THO concre t e c i s t erns tvith 
dischar ge pipe going und er hightvay t o small 
pond 

USE: Supplies sma l l pond 

9 LOCATION, LINEBORO 

MEAN FLOW 3.9 gpm 
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GRAPH SHOWI NG MONTHLY DISCHARGE 

CHEMICAL ANALYSIS (field) 

Date pH Conductivity Hardness Chloride 
(\lmhos/ cm) (mg/ L as CaC0

3
) (mg/L) 

9/29/S0 6 . 3 96 2S 20 
10/17/S0 6.9 97 30 20 
1l/05/S0 95 24 20 
4/06/Sl 6.6 100 34 36 

REMARKS 

Meyer (195 S, p . 5S) r epo r ts eight temperat ure 
measurement s on th is s pring during 1954 - 56 . Meyer a l so 
gives a chemi ca l ana l ysis in Table 11 . 
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TEMPERATURE DATA 
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Range : 4°C to l SoC (39°F t o 64°F) 

Period : 9/ 29/ S0 to 9/ l0 /S l 

Mean : 11 . 0 °C 
(Based on 13 measurement s' 

DISCHARGE DATA 

Range : 0 . 1 to S. O gal / mi n 

Per i od: 9/ 29/ S0 t o S/ 06/ Sl 

Mean : 3 . 9 gal / min 

LOCATION: LINEBORO 
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TABLE 8. RECORDS OF SPRINGS (continued) 

SPRING NO. CL- AF 84 

COUNTY : Carroll 

NAME: Not known 

OWNER : Vernon Krebs 

LATITUDE : 39°41 ' 13" 

LONGITUDE 76°53'43" 

ELEVATION 830 feet 

AQUIFER : Bachman Valley Forma tion 
(of CrOl.,ley) 

IMPROVEMENTS: Stone spr inghouse '''ith inside 
trough 

USE: Limited farm and domestic . Olvner also 
has a ",ell 

LOCATION MAP 

Manchester 7 ~-minut e quadran gl e 

0.5 MILES 
I t 

N 

' 0 TEMPERATURE DATA 
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SPRING NO . CL-AF 84 
LOCATION: MELR~SE 

MEAN FLOW 2. 9 gpm 

~ 3F-____________ ~~-T __ ~~------~--------N-E-AN~ , 
o 
" 2 , 

0~O~C~T~N~O~VCO~EfC~J~AJN"F~EBtMMA"R~AP><R~M~A~Y~J"U~N'J"U~L'A~U~G<5~E~pnO~CTfMNomv~oruE~C~J"A~N 
1980 198 1 1982 

GRAPH SHOlHNG MONTHLY DISCHARGE 

CHEMICAL ANALYSIS (field) 

Date pH Conductivity Hard ness Chloride 
(p.mhos/cm) (mg/L as CaC03) (mg/L) 

9/29/80 6 . 7 112 26 26 
10/17/80 6 . 3 110 32 28 
11/05/80 6 . 5 121 24 20 
12/08 /80 6.7 115 20 26 

REMARKS 

Spring reported to have been in use durin g the 
Civil \~ar. Minimum f 101" observed during J anuary and 
February 1981 . Field test for ni trate (N) = 1.4 mg/L 
on 5/11/82. 

Range: 8 . 0°C to 14°C (46 °F to 57 °F) 

Period: 9/29/80 to 9/10/ 81 

Mean: 11 . 7°C 
(Based on 13 measurements) 

DISCHARGE DATA 

Range : 0 to 6 gal/min 

Period : 10/ 17/80 to 9/10/81 

Mean: 2 .9 gal/min 

LOCATION : MELROSE 65 ~ 
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TABLE 8. RECORDS OF SPRINGS (continued) 

SPRING NO. CL- BE 100 

COUNTY : Carroll 

NAME : Not knmm 

OWNER : Ed"ard Bollinger 

LATITUDE: 39°38 ' 38" 

LONGITUDE : 76°55 ' 38" 

ELEVATION 760 fee t 

AQUIFER: Bachman Valley Formation 
(of Crmvley) 

IMPROVEMENTS : Pipe leading from small shed to 
farm pond 

USE : Supplies farm pond 
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GRAPH SHOWING MONTHLY DISCHARGE 

CHEMICAL ANALYSIS (field) 

Date pH Conductivity Hardness Chloride 
(jlmhos/cm) (mg/L as CaC03) (mg/ L) 

10/03/80 6 . 9 48 21 14 
11/05/80 6 . 0 45 11 20 
12/08/80 6.6 46 16 20 

1/08/81 6 .1 47 16 18 

REMARKS 

Spring formerly supplied "ater for a farmhouse 
and barns . 
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LOCATION MAP 

Manchester 7~-minute 
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TEMPERATURE DATA 

t 
N 

Range : 6°c to 12°C (43°F to 54°F) 

Period: 10/03/80 to 10/02/81 

Mean: 10.5°C 
(B ased on 13 measurements) 

DISCHARGE DATA 

Range : 3 to 12 gal/min 

Period : 11/05/80 to 10/02/81 

Mean : 6 . 1 gal/min 
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TABLE 8. RECORDS OF SPRINGS (continued) 

SPRING NO. CL- BE 1 05 

COUNTY: Car roll 

NAME : Martin Spr i ng 

OWNER : Carroll Coun ty Commiss i oners 
(Camp HashaHa) 

LATITUDE: 39°38 ' 50" 

LONGITUDE : 76°59 ' 24 " 

ELEVA TION 680 feet 

AQUIFER: Har burg Schi s t 

IMPROVEMENTS: Small shing l e- roofed s hed . . Spring 
f l m,s from under a l arge oak t ree 

USE : Not appr oved for camp use 

PHOTOGRAPH OF SPRING Da t e: Hay 1982 

CHEMICAL ANALYSIS (field) 

Date pH Conductivity Hardness Chloride 
(Ilmhos/cm) (mg/L as CaC0

3
) (mg/L) 

9/30/80 5.7 85 30 28 
10/ 1 7/80 6.7 92 40 16 
11/05/80 6.0 89 22 20 
12/08/80 6.7 89 22 17 

5/11/82 6 . 9 

REMARKS 

Spring at foot of hil l near restored pioneer cabin . 
Spring fro z en over on January 8, 1981, and no Hater 
samp l e taken . Fiel d test for n itrate (N) = 0 . 7 mg/L 
on 5/11/82. 
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LOCATION MAP 

Manchester 7y,- minu te quadrangle 

0.5 MI LES 
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TEMPERATURE DATA 
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Range : 2°C to 1 5°C (36°F to 59°F) 

Period : 9/30/80 to 9/10/81 

Mean: 

Date 

9/30 /80 
t o 

8/07/81 

1l . 10C 
(Based on 12 measurements) 

DISCHARGE DATA 

<1 to 2 gal /min (est. ) 

r-' '-'--'-'--'-'--'-'--'-'--'-T--,-,--,68 bpR1NG ~o . I cL-BE 10 

'8 LOCATION : 1,.,IESTMINSTER 65 

MEAN TEMP. 1 1 1 DEGREES C 
82 

16 

50 

56 

12 I. r-___ ~----------------j--------------MEAN f 53 

1 5
• 

47 

44 

L 38 

2 ~ 35 

0~J I I I ! I I I !-----1 __ ~~ 
S EP OCT NOV DEC ..JAN F EB MAR APR MAY ,JUN .,JUL AUG SEP OCT NOV DEC 

32 

1980 19B 1 

GRAPH SHOWING MONTHLY TEMPERATURE 



TABLE 8. RECORDS OF SPRINGS (continued) 

SPRING NO. CL-BF 183 

COUNTY: Carroll 

NAME: Manchester Spring 

OWNER: Town of Manchester 

LATITUDE: 39°39'38" 

LONGITUDE: 76°53'05" 

ELEVATION 880 feet 

AQUIFER: Bachman Valley Formation 
(o f Crowley) 

IMPROVEMENTS: Pipe across Maryland Route 27 
from spring to concrete coll ecting box with 
overf1mv pip e 

USE : Municipa l supp l y ; tmm also has a well 
and another spring 

PHOTOGRAPH OF SPRING Da t e : March 19S2 

CHEMICAL ANALYSIS (field) 

Date pH Conductivity Hardness Chloride 
(\lmhos/cm) (mg/L as CaC03) (mg/ L) 

1/0S/81 6.6 320 SO 65 
2/06/81 6.5 330 78 60 
3/ 05/ 81 6.7 290 SO 80 
4/06/ S1 5 . S 310 72 6S 

Town uses spring intermittently, and t hese measure­
ments are f1mv in excess of demand. Field test f or 
nitrate (N) = 2.7 mg/L on 5/ 11/ S2. 
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LOCATION MAP 

Manchester 7~-minute quadrangle 
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Range: 
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TEMPERATURE DATA 
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6°c to 14°C (43°F t o 57°F) 

Period: 12/0S/S0 to 10/02/S1 

Mean: 10. S0C 
(B ased on 12 measurements) 

DISCHARGE DATA 

Flow F1mv 
Date (gal/min) Date (gal/min) 

11/05/80 27 5/19/81 33 . 3 
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TABLE 8. RECORDS OF SPRINGS (continued) 

SPRING NO. CL- CB 3 

COUNTY: Carroll 

NAME: Not knmVIl 

OWNER : J . Paul Bomnam 

LATITUDE: 39°34 ' 46" 

LONGITUDE : 77°10 ' 46 " 

ELEV A TION 420 fe et 

AQUIFER: Hakef ie1d (?) Harb1e 

IMPROVEMENTS: Stone springhouse 

USE: None 

PHOTOGRAPH OF SPRING Date: Apr il 19S2 

CHEMICAL ANALYSIS (field) 

Date pH Conductivity Hardness Chloride 
(jlmhos/cm) (mg/L as CaC0

3
) (mg/L) 

10/0S/S0 6 . S 350 134 30 
11/05/80 7 . 1 370 140 18 
12/ 08/80 6 . 8 360 128 28 
1/08/81 6 . 7 360 146 27 

REMARKS 

Discharge not readily measurable; f l ow durin g 
1980- 81 appeared to be less than estimated by Meyer. 
Fiel d ana lysis for nitrate ( N) = 2 . 3 mg/L (4/13/82) . 
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TEMPERATURE DATA 
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9 °c to 16°C (4S0F t o 61°F) 

Period : 10/0S/S0 to 10/02/S1 

Mean: 12.6 °C 
(Ba sed on 12 measurements) 

DISCHARGE DATA 

Date 

6/22/55 
(by I'leyer) 

25 to 50 ga l /min (est . ) 
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TABLE 8. RECO RDS OF SPRINGS (continued) 

SPRING NO. CL- CC 111 

COUNTY : Carroll 

NAME : UnknmVTl 

OWNER: Town of Ne\v Hindsor 

LATITUDE 39°32 ' 20" 

LONGITUDE 77°06 ' 33" 

ELEVATION 450 feet 

AQUIFER : Hakefield Marb l e ! 

IMPROVEMENTS : Springhouse IVith plastic pipe 
discharging IVater to stream 

USE: Part of tmm supply 

NO . CL -CC 1 1 1 

90 LOCATION, NEW WINDSOR 

ME .AN FLOW 32 . 9 gpm 

80 
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CHEMICAL AN AL YSIS (fi e ld ) 

Date pH Conductivity Hardness Chloride 
(Ilmhos/cm) (mg/L as CaC0

3
) (mg/L) 

11/05/80 6 .5 510 180 26 
12/08/80 6.9 460 200 26 
1/08/81 7 . 1 520 226 42 
2/06/81 7 . 0 540 200 34 

REMARKS 

Measurements represent overflolV IVhen spring is not 
in use . Dissolved oxygen = 6. 6 mg /L on 8/14/81 . 

This unit designated as Bachman Valley Formation 
by Hm . Crmv1ey . 
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LOCATION MAP 

New Hindsor 7~-min ute quadrangl e 
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TEMPERATURE DATA 
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Range : 11 °C to 13°C (52 °F to 55.4°F) 

Period : 10/17/ 80 to 10/02/81 

Mean : 11 . 9 ° C 
(Based on 13 measurements) 

DISCHARGE DATA 

Range : 10 to 60 gal/min 

Period : 10/17/80 t o 9/10/81 

Mean : 33 gal/min 
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TABLE 8. RECORDS OF SPRINGS (continued) 

SPRING NO. CL- CD 94 

COUNTY : Carroll 

NAME: Not knmVl1 

OWNER : Phillip Beachem , Sr. 

LATITUDE 39°33 ' 21" 

LONGITUDE 77°02 '03" 

ELEVATION 550 feet 

AQUIFER : I·lakefield (?) 11ar ble 

IMPROVEMENTS: Concrete spr ing pit and 
discharge pipe 

USE : None 
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CHEMICAL ANALYSIS (field) 

Date pH Conductivity Hardness Chloride 
(pmhos/cm) (mg/ L as CaC0

3
) (mg/Ll 

9/24/80 7. 3 290 113 28 
10/17/80 6 . 8 287 112 26 
11/05/S0 7 . 2 280 114 28 
l2/0S/80 6.S 280 111 22 

REMARKS 

Spring may be l ocated at the con tact with the 
Ijamsville Phyllite. 
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DISCHARGE DATA 
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Period: 10/17/80 to 9/10/81 

Mean: 3 . 5 gal /min 
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TABLE 8. RECORDS OF SPRINGS (continued) 

SPRING NO. CL- CD 179 

COUNTY: Carroll 

NAME : Ne,. Hindsor Spring 

OWNER : TOIm of New Windsor 

LATITUDE : 39°30' 53 " 

LONGITUDE : 77°04 ' 5L," 

ELEVATION 590 feet 

AQUIFER : Bachman Valley Formation 

IMPROVEMENTS : Concrete pit and cover; one of 
severa l springs in vicinity which flow into a 
pipeline and northward to New Windsor 

USE: TOIm supply 

PHOTOGRAPH OF SPRING Date: April 19 82 

CHEMIC AL ANALYSIS (fi e ld ) 

Date pH C onductivity Hard ness Chlorid e 
(Ilmhos/cm ) (mg/L a s CaC0

3
) (mg/L) 

2/06/81 270 110 18 
3/06/81 245 114 30 
4/06/81 250 96 24 
5/14/81 7.4 235 104 25 

REMARKS 

Samples could be collected at spring box only 
when spring was overflowing. Field test for ni trate (N) 
- 1. 3 mg/L on 4/29/82. During dry seasons, all the 
flow of this spring and other nearby springs flow via 
pipeline to the tmm. 

78 

LOCA TION MAP 

0.5 MIL ES 
I 

TEMPERATURE DATA 

Date 

2/06/81 10 . 0°C (50 OF) 
3/06/81 11. 0° C (52 OF) 
4/06/81 ll.O °C (52°F) 
5/14/81 12.0°C (54°F) 
6/12/81 12.0°C (54 OF) 
4/29/82 11. 5°C (53 OF) 

DISCHARGE DATA 

Date 

3/06/81 (min.) 
7/07/81 (max . ) 

1 to 20 gal/min (est. 
overf lOl.) 



TABLE 8. RECORDS OF SPRINGS (continued) 

SPRING NO . CL- DC 165 

COUNTY: Carroll 

NAME: Unknm"n 

OWNER: M. Braxton 

LATITUDE : 39°28 '18" 

LONGITUDE : 77°06 ' 58 " 

ELEVATION 710 feet 

AQUIFER: Prettyboy Schist 

IMPROVEMENTS: Pipe ex t e nd ing into rock frac ture 

USE: None 

LOCATION MAP 

Winf ield 7~-minute 

0.5 MILES 
I t 

N 

'0 TEMPERATURE DATA 

9 

8 

w 
5 7 

~ 
r 

• z 
o 
J 
J 4 

< . 
~ 3 

, 
~ 2 , 

SPRING NO . CL -DC 1 6 5 

LOCATION : WELDON 

MEAN FLOW 5 . 5 9pm 

MEAN 

SEP OCT NOV DE C J AN F"EB MAR APR MA Y ..JUN .JUL AUG SEP OC T NOV DEC 

1980 1981 

GrAPH SHmHNG MONTHLY DISCHARGE 

CHEMICAL ANALYSIS (field) 

Date pH Conductivity Hardness Chloride 
(llmhos/cm) (mg/L as CaC0

3
) (mg/ L) 

9/24/80 6 . 8 28 8 16 
10/17/80 6 . 7 27 12 16 
11/06/80 6 . 8 26 1 2 28 
12/08/80 6 . 8 27 10 16 

REMARKS 

Lo ca ted on ,.,est sid e of Roop Road south of 
communit y of Weldon . Field t e st fo r nitrat e ( N) on 
5/28 /82 = 0 . 3 mg/L . 

79 

16 

12 I. 

Range: 

Period: 9/24/80 t o 9/10/81 

Mean : 11 . 0 °C 
(Based on 13 measur ements) 

DISCHARGE DATA 

Range : 2.6 to 8 . 0 gal/min 

Period : 9/24/80 to 8/11/81 

~lean : 5 . 5 gal/min 

SPRING NO CL-DC : 65 

LOCATION : I.IELDON J- 65 

MEAN TEMP 1 \ 0 DEGREES C f 62 

-t 
....L 59 

f-
"""'!:::. 56 

'[ 
,'-lE AN 1- 53 

1980 1981 

GRAPH SHOWING MONTHLY TEMPERATURE 



TABLE 8. RECORDS OF SPRINGS (continued) 

SPRING NO. CL-DF 76 

COUNTY : Carroll 

NAME: Unknmm 

OWNER : City of Baltimore 
(Liberty Reservoir property) 

LATITUDE : 39°26 ' 28 " 

LONGITUDE : 76°53 ' 43" 

ELEVATION 460 feet 

AQUIFER : Sykesvi l le Formation 

IMPROVEMENTS : Concrete pit or box 

USE: None ; probab l y supplied abandoned 
farmhouse on reservoir property 

CHEMICAL ANALYSIS (fi e ld) 

Date pH Conductivity Hardness 
(llmhos/cm) (mg/ L as CaC0

3
) 

2/05/81 6 . 8 55 12 
3/05/81 6. 7 51 20 
4/08/81 6 . 8 52 20 
6/12/81 6.4 56 20 

REMARKS 

Chloride 
(mg/L) 

20 
24 
25 
33 

Spring in "lOoded area on ,,,est side of Liberty 
Reservoir. Field analysis for nitra t e (N) = 0.4 mg/L 
(4/29/82) . 

80 

2. 
,s 

" 0'6 
H 

~ 
~\4 

" w 
W'2 

" ~ 0,. 

W s 

" ~ 
o. 
W . 
L 
~ .\ 

LOCATION MAP 

7~-minute 

0. 5 MILES 
I 

TEMPERATURE DATA 

t 
N 

Range : 5 . 0°C to 12.0°C (41 0 F to 54°F) 

Period : 2/05/81 to 2/02/82 

Mean: 9 . 8°C 
(Based on 13 measurements) 

DISCHARGE DATA 

Range: 0.2 to 2.6 gal/min 

Period: 2/05/81 to 1/08/82 

Mean : 0.7 gal/min 

SPR NG ~o . i : CL-D~ 76 1 I =E 68 

LOCATION : FINKSBURG J- 65 t-

MEAN TEMP . 
~ H 

9 . 8 DEGREES c~ 62 ! 
t 59! 
j= 56 UJ 

J 53 ~ 
MEAN 50 a 

47 
W 

" o 
44 " < 

" 41 ~ 

~ 
38 " 
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TABLE 8. RECORDS OF SPRINGS (continued) 

SPRING NO. CL- EF 50 

COUNTY: Carrol l 

NAME: UnknOlvn 

OWNER : State of Maryland 
(HighlVay Administration) 

LATITUDE : 39°21 ' 22 " 

LONGITUDE 76 °5 4 ' 20" 

ELEVATION 420 feet 

AQUIFER : Sykesville ( ?) Formation 

IMPROVEMENTS: Spring box and discharge pipe 

USE : None , except for passersby on road 

LOCATION MAP 

Sykesville 7~-minute quadrangle 

o 
I 

0.5 MILES 
I t 

N 

, e TEMPERATuRE DATA 
SPRING NO . CL-E 5 0 

9 LOCATION : HE~RYTON 

MEAN FLOW 2 . 2 gpm 

8 

" j 7 
Z 
H 
< 

• " • 
6 

:f ,,/\ = =--__ HE-----jAN 2~= v~ 
MAR APR MAY ,JUN .JUL AUG SEP OCT NOV DEC ...JAN FEB MA R APR MAY ,JUN 

1981 19 82 

GrAPH SHOIHNG MONTHLY DISCHARGE 

Period : 3/24/81 t o 2/02/82 

Mean: 11 . 5°C 
(B ased on 12 meas ur ements) 

DISCHARGE DATA 

Range : 1. 8 to 3 . 0 gal /min 

Period : 3/24/81 to 2/02/82 

Mean : 2 . 2 gal/min 

CHEMICAL ANALYSIS (field) 20'-'---'--'--,-,I-,--r--rI-rl ---'I-'--,-,-,--r-C 68 

Date pH Conductivity Hardness Chloride 
(p.mhos/cm) (mg/L as CaC0

3
) (mg/Ll 

3/24/81 6 . 8 102 57 28 
4/08/81 6 . 7 106 44 24 
5/14/ 81 6 . 8 101 44 33 
6/11/81 6 . 0 lOG 41 32 

REMARKS 

Field nitrate (N) = 0 . 2 mg/L on 9/ 16/82 . 

SPRING NO 

'8 

MEAN TEMP 

------~06 - ""'= 

o HAFl-~~&utSEFh5c,! r~io+DEt:mh·EJ HA~ APJ w:+:,UN 

!981 1982 

GRAPH SHOWING MONTHLY TEMPERATURE 
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TABLE 8. RECORDS OF SPRINGS (continued) 

SPRING NO. CE- AA 11 

COUNTY : Cecil 

NAME: Unknmm 

OWNER: Susqu ehanna Electric Company 

LATITUDE: 39°41'03" 

LONGITUDE: 76°11 ' 37 " 

ELEVATION 140 feet 

AQUIFER: Bal t imore Gabbro Complex 

IMPROVEMENTS: Steel discharge pipe and brace 

USE: Domes tic 

PHOTOGRAPH OF SPRING Date : April 1982 

CHEMICAL ANALYSIS (field) 

Date pH Conductivity Hardness Chloride 
(p.mhos/cm) (mg/L as CaC0

3
) (mg/ L) 

2/ 12/81 6 . 8 90 25 24 
3/03/81 6 . 9 88 27 23 
4/02/81 6 . 3 134 46 28 
5/18/81 6. 6 132 44 40 

REMARKS 

Measurements intermittent after 6/01/81 because 
spring ceased f l owing ; flowed aga in on 4/30/82. Field 
test for nit rate (N) = 1.2 mg/L on 4/30/82 . 

82 

LOCA TION MAP 

Conmolingo Dam 7!;;- minute quadrangle 

0.5 MIL ES 
I 

TEMPERATURE DATA 

Date 

2/12/81 2 . 0°C (36°F) 
3/03/81 8 . 0°C (46°F) 
4/02/81 12.0 °C (54°F) 
5/18/81 12.0°C (54 °F) 
7/01/81 16.0°C (61°F) 
4/30/82 12.0°C (54°F) 

DISCHARGE DATA 

Date 

t 
N 

3/03/81 (max . ) 
6/03/81 (min.) o - 0 . 5 gal/min (est.) 



TABLE 8. RECORDS OF SPRINGS (continued) 

SPRING NO. CE- AB 23 

COUNTY : Cecil 

NAME : UnknOlm 

OWNER : Thomas Cook 

LATITUDE : 39°42 ' 58" 

LONGITUDE : 76°06 ' 39" 

ELEVATION 365 f eet 

AQUIFER : Baltimore Gabbro Complex 

IMPROVEMENTS: Small shed and pipin g 

USE: 

• w . e 

" s z 
~ 
i 4 
o 

Domesti c 

SPRING NO CE-AB 23 

LOCATION · RISING SUN 

MEAN FLOW I . 7 g p m 

1 
I 

1 
l 
J 

o '-;M:;;A:;JR'A:CpiR"MC;:A~Y '~,"UNd-c~U"'L-'-;;AU"G!cS"'E""Pf.;O"'C"'!Tl.,:N"'O;;-!V"D"'E"!C-~"'A,J.N -'=F"'EShMA"'Rh A P"'R!-'Mc-A~yL~~U.,JN 
198 \ 198 2 

GRAPH SHO\o1 ING MON THLY DI SCHARGE 

CHEMICAL ANALYSIS (field) 

Date pH Conductivity Hardness Chloride 
(pmhos/cm) (mg/L as Ca C0

3
) (mg/ L) 

3/31/81 6. 5 205 73 42 
4/15/81 6. 8 215 71 37 
5/ 18/81 6. 6 200 72 36 
6/03/81 6. 8 200 74 39 

REMARKS 

Fie l d t est f or nitra te ( N) on 2/02/82 = 1 . 1 mg/ L. 

Mean discharge based on 12 measur eme nt s . 

83 

,. 

a 
I 

LOCATION MAP 

0. 5 MILES 
I 

TEMPERATURE DATA 

Period : 3/31/81 t o 2/01/82 

lIean : 

DISCHARGE DATA 

Range : 0 . 3 to .4 . 0 gal/mi n 

Per i od : 3/31/ 81 t o 2/01 /82 

Mean : 1. 7 ga l /m in 1 

t 
N 

SPR NG NO . CE- AB 2 3 

LOCAl ION : RISING S UN 65 ~ 
(Il MEAN TEMP 10 .7 DEGREES C 62 ~ 

~'6 ~ 
tl, 4 SS ~ 

C 

~ 12 56 ~ 
8 MEAN 5 3 g 
0 , • . F---/----------..I,.-------.:.::::=-=t 5 0 ~ 
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TABLE 8. RECORDS OF SPRINGS (continued) 

SPRING NO. 

COUNTY : 

NAME : 

OWNER : 

LATITUDE : 

LONGITUDE : 

ELEVATION 

AQUIFER : 

CE- AD 50 

Cecil 

UnknOloffi 

State of Maryland 
(High,.ay Administration) 

39°42 ' 41" 

390 feet 

Wissahickon Formation 
(pelitic schist fac ies ) 

IMPROVEMENTS : Formerly had ,,,ood cover 

USE : None . Spring in s t ate of deterioration 
in 1981 

PHOTOGRAPH OF SPRING Date : May 1982 

CHEMICAL ANALYSIS (fie ld) 

Date pH Conductivity Hardness Chloride 
(p.mhos/cm) (mg/L as CaC0

3
) (mg/ L) 

3/03/81 6.8 92 28 27 
4/03/81 6.1 102 28 28 
5/18/81 6.3 97 32 40 
6/03/81 6. 5 94 36 37 

REMARKS 

Located south of int ersection of Fel l Road and 
Maryland Route 272 . Measurements discontinued because 
of l ack of f l o,.. 

84 

LOCATION MAP 

Bay Vie,. 7l:;-mi nut e quadran gle 

:r ---. , 
J 

'. - \ 

-:-t . 

\ 
\ 

0.5 MILES 
I 

TEMPERATURE DATA 

Date 

3/03/81 9.0°C (48°F ) 
4/03/81 12 . 5°C (54°F) 
5/18/81 1l . 0°C (52 OF) 
6/03/81 1 3.0 °C (55°F) 

DISCHARGE DATA 

Date 

t 
N 

3/30/81 (max . ) 
7/01/81 (min.) 

o - 1 gal/min (est . ) 



TABLE 8. RECORDS OF SPRINGS (continued) 

SPRING NO. CE- AE 34 

COUNTY: Cecil 

NAME: UnknmVIl 

OWNER : Leonard Spratt 

LATITUDE : 39°4 0' 44 " 

LONGITUDE : 75 °5 2 ' 37 " 

ELEVATION 260 feet 

AQUIFER : James Run Formation 

IMPROVEMENTS: Iron discharge pipe from 
springhouse t o road 

USE: 

, . 
9 

8 

~ 3 

, 
o 
" 2 
" 

Date 

3/31/81 
4/ 15/31 
5/13/81 
6/03/81 

Supp l ies tur tle t ank during s ummer 

SPRING NO . C -A 34 

LOCATION: CEDAR HILL 

MEAN FLOW 0 . 7 gpm 

GRAPH SHOHING HONTHLY DISCHARGE 

CHEMICAL ANALYSIS (field) 

pH Conductivity Hardness 
(jlmhos/cm) (mg/ L as CaC03 ) 

6. 9 152 38 
6 . 4 152 48 
6 . 5 153 50 
6. 6 152 43 

MEA N 

Chloride 
(mg/ Ll 

26 
30 
34 
36 

85 

18 

LOCATION MAP 

Bay Vie" 7l;;- minute quadrang. le 

0.5 MILES 
I 

TEMPERATURE DATA 

t 
N 

Range : 7 . 0°C to 18.0°C (45 °F to 64°F) 

Period: 3/31/81 to 2/01/82 

Hean : 12 . 6°C 
(Based on 12 measurements) 

DISCHARGE DATA 

Range : <0 . 1 to 1 . 0 gal /min 

Period : 3/31/81 to 2/01/82 

Hean : 0 . 7 gal /min 

SPRING NO CE-A 34 

LOCATION : CEDAR HI LL 65 ~ 
f) 12 . 6 DEGREES C 62 ~ 

~ , B ~ 

~ a~ 
~ 1 4 r.. 

~ F-____ -f~ ____________ ~--------------M-E-AN~56~ 
~ 12 53 Il . . 
" " a 10 521 a 

~ ~ 

198 1 1982 

GRAPH SHOWING MONTHLY TEMPERATURE 
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TABLE 8. RECORDS OF SPRINGS (continued) 

SPRING NO. 

COUNTY: 

NAME : 

OWNER : 

LATITUDE : 

LONGITUDE: 

ELEVATION 

AQUIFER : 

CE- BB 16 

Cecil 

UnknmID 

Conrail (formerly 
Penn Central RR) 
39°37'08" 

76°08 ' 00" 

40 feet 

Port Deposit Gneiss 

IMPROVEMENTS : Circular concrete tank (or 
pit) with discharge pipe to storage tank 
belm" rai l road tracks 

USE: May be used by trailer park residents . 
No apparen t signs of use 

PHOTOGRAPH OF SPRING Date : April 1982 

CHEMICAL AN AL YSIS (field) 

Date pH Conductivity Hardness Chloride 
(Ilmhos/cm) (m g/L as CaC03) (mg/Ll 

4/03/81 6. 7 118 21 27 
5/18/81 6. 6 112 26 31 
6/03/81 6.5 106 23 24 

REMARKS 

Field test for nitrate (N) 0 . 5 mg/L on 4/30/82 ; 
nitrate (N) : 0 . 3 on 5/13/82 . 

86 

2. 

,8 

'0 

, 2 ,. 

LOCATION MAP 

Aberdeen 7Y,-minute quadrangle 

0.5 MILES 
I 

TEMPERATURE DATA 

t 
N 

Range : 8.0°C to l6.0°C (46°F to 61°F) 

Period : 4/03/81 to 3/04/82 

Mean: 11.5 °C 
(Based on 12 measurements) 

DISCHARGE DATA 

Range : 0.2 to 1 . 3 gal/min (meas.) 

Period : 4/03/81 to 3/04/82 

Bean : 0.4 gal/min 

.8 

SPR NG NO : CE-BB 16 

LOC" T ION: PORT DEPOSIT OS 

MEAN TEMP . 11 . S DEGREES C 
02 

50 

56 

MEAN -
53 

50 

38 
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TABLE 8. RECORDS OF SPRINGS (continued) 

SPRING NO . CE- BB 30 

COUNTY : Cecil 

NAME : Unknmm 

OWNER: Port Deposit Associates , Inc . 

LATITUDE: 39°37 ' 04 " 

LONGITUDE: 76°07 ' 28 " 

ELEVATION 160 feet 

AQUlFER : Port Deposit Gn eiss 

IMPROVEMENTS: Plastic discharge pipe and 
barrel 

USE: Not knmm . May be used by passersby 

PHOTOGRAPH OF SPRING Date : May 1982 

CHEMICAL ANALYSIS (field) 

Date pH Conductivity Hardness Chloride 
(Ilmhos/cm) (mg/L as CaC0

3
) (mg/ L) 

3/03/81 6 . 9 124 24 40 
4/03/81 6 . 7 130 34 21 
6/03/81 6 . 3 122 25 38 

10/28 /82 H3 

REMARKS 

Meas urements temporarily discontinued as spring 
was dry on 5/ 18/81 and again on 8/04/81; spring f lowing 
again on 4/30/82. Field test for nitrate (N) = 1.4 mg/L 
on 4/30/82 ; nitrate (N) = 1 . 7 mg/L on 5/13/82 . 

87 

LOCATION MAP 

Havre de Grace 7~-minute quadrangl e 

0.5 MILES 
I 

TEMPERATURE DATA 

Date 

3/03/81 7 . 0°C (44°F) 
4/03/81 13 . 0°C (55°F) 
6/03/81 14 . 0°C (57°F) 
7/01 /81 1 7 . 5°C (63°F) 
4/30/82 12 . 0°C (54 OF) 

10/28/82 H.O°C (51°F) 

DISCHARGE DATA 

Date 

t 
N 

10/28/82 0. 8 gal/min (meas.) 



TABLE 8. RECORDS OF SPRINGS (continued) 

SPRING NO. CE-BE 79 

COUNTY : Cecil 

NAME : UnknOtvn 

OWNER: Louis Sl ack 

LATITUDE : 39°39 '18" 

LONGITUDE : 75°52 ' 32 " 

ELEVATION 150 fee t 

AQUIFER : James Run Forma tion 

IMPROVEMENTS: Spr inghouse 'vith lo cked c1 00r 

USE : Domestic 

PHOTOGRAPH OF SPRING Date : 10/28/82 

CHEMICAL ANALYSIS (field) 

Date pH Conductivity Hardness Chloride 
(Ilmhos/cm) (mg/L as CaC0

3
) (mg/ L) 

3/31/81 6 . 7 90 22 35 
4/15/31 6 . 3 82 21 50 
5/18/81 5.8 80 19 30 
6/03/81 6 .0 82 22 37 

REMARKS 

Spring ceased f l olVing during the fall of 1981 ; 
mean f low durin g period of observation less than 
0.5 ga l/min. Field test for nitra t e (N) = 1.2 mg/L 
on 4/30/82. 

'6 

'6 

,. 

88 

LOCATION MAP 

Vi elV 7~-minute 

0.5 MILES 
I t 

N 

TEMPERATURE DATA 

Period : 3/31/81 to 2/01/82 

Mean : 

Date 

3/31/81 
4/15/81 
9/02/81 

1l. 5°C 
(B ased on 12 meas urement s ) 

DISCHARGE DATA 

0 . 2 gal/min (meas.) 
0.9 gal /min (meas . ) 
o gal/min (meas . ) 

LOCA lION · LEEDS 

MEAN TEMP . 1 I . 7 DEGREES C 

MEAN 

65 

56 

5. 

36 

GRAPH SHOWING MONTHLY TEMPERATURE 



TABLE 8. RECORDS OF SPRINGS (continued) 

SPRING NO. CE- CC 40 

COUNTY : Cec il 

• 
" • 
• Z 
0 
j 
< 

" 
~ , 
0 

" , 

NAME: Unknown 

OWNER J ohn R. McMull en 

LATITUDE : 39°34 ' 59 " 

LONGITUDE : 76 °04 ' 50" 

ELEVATION 170 fee t 

AQUIFER: James Run Forma tion 

IMPROVEMENTS : Gr ay pl as tic discha r ge pipe 
(2 inch ); dr a ins to sma ll s t r eam 

USE : None 

'0 

9 

8 

6 

5 

4 

3 

2 

SPRING NO . CE-CC 4121 

LOCATION ; 5T MARK CH. 

4 . 0 gpm 

MEAN 

APR MAY .JUN JUL AUG SEP OCT N OV DEC .JAN FEB MAR APR MAY JUN .JUL 

198 1 1982 

GRAPH SHOWI NG MONTHLY DISCHARGE 

CHEMICAL ANALYSIS (fie ld) 

Date pH Cond uctivity Hardness Chloride 
(p m hos/ cm) (mg/ L as CaCO) (mg/ L) 

4/03/ 81 5 . 8 156 46 54 
5/ 18/ 81 5. 5 15 2 40 56 
6/03/ 81 5. 4 152 ·43 66 

REMARKS 

Flow and temperatu r e measurement s available fo r 
this spring fo r severa l years beg innin g in 1958 . See 
fi l es of U. S. G. S . in Towson, Md . , fo r these records . 

89 

,. 

LOCATION MAP 

Havre de Grace 7 ~-min u t e quadrangl e 

0.5 MILES 
I 

TEMPERATURE DATA 

t 
N 

Range : 10 . 0 °C t o l 2 . 0°C (50°F to 54°F) 

Period : 4/03/81 t o 3/04/ 82 

Mean : 1l.l OC 
(Based on 12 measur ements) 

DISCHARGE DATA 

Range : 2 . 1 t o 8 . 6 ga l /mi n 

Period : 4/ 31/81 t o 3/04/82 

Mean : 4 . 0 gal/min 

LOCA T ION ; 5T MARK CH 65 

MEAN TEMP I I . I DEGREES C 
62 

59 

/1EAN 53 

5 0 

' 7 

36 

35 
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TABLE 8. RECORDS OF SPRINGS (continued) 

SPRING NO. FR- AE 39 

COUNTY: Frederick 

NAME : Unknmm 

OWNER : R. B. Der1inger 

LATITUDE : 39°41 ' 45 " 

LONGITUDE : 77°27 ' 30" 

ELEVATION 880 fee t 

AQUIFER : Catoctin Forma tion 

IMPROVEMENTS : Small concre t e box on 
so uth side of Hampton Valley Roael 

USE: None, except for passer s by 

PHOTOGRAPH OF SPRING Da t e : ~lar ch 1982 

CHEMICAL ANALYSIS (fi e ld) 

Date pH Conductivity Hardness Chloride 
(Ilmhos/cm) (mg/L as CaC0

3
) (mg/ L) 

11/13/80 6.9 34 11 18 
12/12/80 6 . 6 32 10 20 
1/14/81 6 . 8 34 11 20 
2/ 26/81 6 . 9 35 10 26 

REMARKS 

Field test f or nitrate (N) 0 . 0 mg/L on 5/11/82; 
original record compi l ed by G. Meyer (1956 , table 26 , 
p . 172) . 

90 

18 

LOCATION MAP 

Blue Ridge Summit 7\-minute quadrangle 

0.5 MILES 
I t 

N 

TEMPERATURE DATA 

Period : 11/13/80 t o 11/ 17/81 

Mean: 

Dat e 

5/11/82 
11/17/81 

10. 2°C 
(Based on 13 me as urements) 

DISCHARGE DATA 

5 - 75 gal/min (est . ) 

SPRING NO . 

LOCATION . EMMIT S BURG 65 

16 
MEAN TEMP . 10 . 2 DEGREES C i :: 

i-12 53 

1e -- ]= se 
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GRAPH SHOWING MONTHLY TEMPERATURE 



TABLE 8. RECORDS OF SPRINGS (continued) 

SPRING NO. FR- BD 54 

COUNTY : Frederick 

NAME: UnknOlm 

OWNER: TOIm of Thurmont 

LATITUDE: 39°36 ' 23" 

LONGITUDE: 77°26 '00" 

ELEVATION 740 feet 

AQUIFER : Wever ton Quartzite 

IMPROVEMENTS : Spring: collecting box and 
col l ecting pipe to concrete reservoir 

USE: Hun i cipa1 supply 

LOCATION MAP 

Ca toctin Furnace 7y,- minute quadrangle 

0.5 MILES 
I t 

N 

,.. TEMPERATURE DATA 

9. 

80 

, . 

SPRING NO. FR-BD 54 
LOCATION, THURMONT 

33 2 gpm 

MEAN 

N OV DEC ,JA N FEB MAR APR MA Y ..JUN ..JUL AUG SEP OCT NOV DEC ,JAN FEB 

1980 J9Bl 19 82 

GRAPH SH OH ING l'lONTHLY DISCHARGE 

CHEMICAL ANALYSIS (field) 

Date pH Conductivity Hardness Chloride 
(p.mhos/cm) (rng/L as CaC0

3
) (mg/L) 

llL1.3 /8 0 6 . 6 21 0 20 
1/14/81 6. 8 20 12 28 
3/l3/81 6. 8 24 8 24 
5/22/81 7. 0 22 11 30 
6/ 08/82 5. 8 

REMARKS 

Group of three near by springs feeds to r eservoir 
loca t ed an estima ted 700 fee t to the north . Reser voir 
also s uppl i ed by a small s ur face s tr eam. 
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Range: 2 . 5°C to 15°C (36°F t o 59°F) 

Period : 11 /13/80 to 11/17/81 

Bean : 9 . 9°C 
(Based on 13 measurements) 

DISCHARGE DATA 

Range : 15 to 100 gal/min 

Period : 11/13/80 to 11/17/81 

Mean : 33 gal/min 

2Br--.---,-,--,-r--'-'---'-SP-RTIN-d-o-.-r-'-'---'-L 66 
16 65 

MEAN TEMP 9 . 9 DEGREES C I. 
56 

53 

MEAN 

':rr--------:, ~:: 

2~ 1: 3 5 

aLI [ 1 ! ! I I ! ! .L __ .L_L._~ 3 2 
NOV DEC .J/.N' FE9 MAR AP R MAY ..JUN .JUL AUG SEP OCT NOV DEC .J AN FEB 

1980 1981 1982 

GRAPH SHOWING MONTHLY TEMPERATURE 



TABLE 8. RECORDS OF SPRINGS (continued) 

SPRING NO. FR- CB 7 

COUNTY : Fr ederick 

NAME : Myersville Springs 

OWNER : Tmm of Myersville 

LATITUDE : 39°32 ' 50" 

LONGITUDE : 77°35 ' 23 " 

ELEVATION 1, 220 feet 

AQUIFER : Cat octin Formation 

IMPROVEMENTS: Concrete spring pits with 
covers; pipeline to concrete overflow box 
(see pho t o), and pipeline to the tmm at 
elevat ion 600- 700 ft , abou t 2.5 mil es SE 

USE: TOlm supply 

PHOTOGRAPH OF SPRING Date : Apri l 1982 

CHEMICAL ANALYSIS (field) 

Date pH Conductivity Hardness Chloride 
(llmhos/cm) (mg/L as CaC03) (mg/Ll 

4/13/82 5 . 7 88 9 . 0 
5/11/82 6. 8 22 
6/08/82 5 . 8 
7/21/82 6. 2 

11/19/82 6. 5 25 23 

REMARKS 

Nitrate 
(N) mg/L 

0. 0 
0.0 

Flow not readily measurable as part of it goes via 
pipeline to the tOlm of Myersville. Mr . Gaver , Hater 
Plan t Manager, es t imated the tmm ' s use at 75 , 000 to 
78,000 ga l/d during March 1982 . These springs are on the 
east side of South Mountain and west of Black Rock Road. 
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LOCATION MAP 

Myersville 7\ - minute quadrangl e 

o 
I 

0.5 MILES 
I 

TEMPERATURE DATA 

Date 

4/13/82 5 . 3°C (41°F) 
5/11/82 11 °c (52 oF) 

6/08/82 12°C (54 oF) 
7/21 /82 13°C (55°F) 

11 / 19/82 9°C (48 oF) 

DISCHARGE DATA 

Date 

t 
N 

4/13/82 75 - 100 gal/min (est . ) 



TABLE 8. RECORDS OF SPRINGS (continued) 

SPRING NO. FR-CD 38 

COUNTY : Frederick 

NAME: Fish Hatcher y Spring 

OWNER : State of Maryland 
(Maryland Fisheries Administration) 

LATITUDE : 39°32 ' 18" 

LONGITUDE : 77"27 '10" 

ELEVATION 820 feet 

AQUIFER: \~everton Quartzite 

IMPROVEMENTS: Concr ete block shed ,,,i th roof 
a nd pipeline dmm mountain to collecting ba sin 
near road 

USE : Potable use at ,.,ork center . Formerly 
used t o supply fish h atchery 

LOCATION MAP 

Catoctin Furnace 7 ~-minute quadrangle 

a 
I 

0.5 MILES 
I t 

N 

200 TEMPERATURE DATA 

180 

160 

w 
~ 4 0 

~ 
l: 
1 2 0 . 

w , 
01 00 
z 
a 
.1 
.1 80 
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~60 

) 

g 40 

" 
20 

SPR NG NO . FR-CD 38 

LOCATION : L EWISTOWN 

MEAN FLOl,./ 70 . 6 gpm 

MEAN 

NOV DEC .J AN FEB MAR APR MAY ,JUN .JUL AUG SEP OCT N OV DEC .J AN FEB 

1980 1981 198 2 

GRAPH SHOlHNG MONTHLY DI SCHARGE 

CHEMICAL AN AL YSIS (field) 

Date pH Conduc tivity Hardness Chloride 
(Ilmhos/cm) (mg/L as CaC0

3
) (mg/ L) 

11/13/80 6.7 19 0 21 
12/12/80 6 . 5 20 0 28 
1/14/81 5.9 20 10 29 
2/17/8 1 6 .1 18 6 25 

REMARKS 

2. 

'6 

· ~'6 

~ ' 4 

~ 
Wl2 · 0 
w 
0 '0 

W 6 · ~ 
~ , 
t 
~ 4 

Period : 11/13/80 to 11/17/81 

Mean : 1l. 9°C 
(Based on 13 meas ur emen ts) 

DISCHARGE DATA 

Range: 20 to 150 gal/min 

Period : 11/13/80 to 10/18/81 

Mean : 71 gal /min 

-, 86 

8S 

" H 

62 ~ 
Z 
W 

59 ~ 
58 · W 

S3 ~ 
0 
w 

50 a 

w • ) 

44 ~ · 4 \ ~ 
t 
W 

36 " 

3 5 

NOV DEC .JAN FEB MAR APR MAY ..JUN ..JUL AUG SEP OCT N OV DEC ..JAN FEB 3 2 

Spring located on Hooded mountainside above 
buildin g and facilities . Field test for n itrate (N) 
0 . 0 mg/ L on 5/13/ 82 . 
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1980 1981 198 2 

GRAPH SHOWING MONTHLY TEMPERATURE 



TABLE 8. RECORDS OF SPRINGS (continued) 

SPRING NO. 

COUNTY : 

NAME : 

OWNER : 

LATITUDE 

LONGITUDE : 

ELEVATION 

AQUIFER : 

FR- DD 75 

Frederick 

" Spo u t " Spring 

S t a t e of 11aryl and 
(HighHay Adminis tr at ion) 

39°29 ' 30" 

77 °28 ' 27 " 

760 feet 

Weverton Quartzi t e 

IMPROVEMENTS : Disch a r ge pipe from smal l 
reservoir pit . During h i gh f loHs, some 
l eakage takes place a l ong spring l i ne 

USE : None, except from passersby 

SPR NG NO. FR-OO 7S 

'8 LOCA TION, YELLOW SPRINGS 

MEAN FLOW 5.5 gpm 

16 

w 
jl4 
Z 
H 
r 

'2 

.'0 / z 
0 / J 
J 8 
< 

/ 
0 / 

LOCATION MAP 

Frederick 7~-minute quadrangle 

o 
I 

0.5 MILES 
I 

TEMPERATURE DATA 

t 
N 

Range : 5 . 0°C to 14 . 0°C (41°F to 57°F) 

Period : 10/08/80 to 9/17/81 

Mean : 11 . 2°C 
(Based on 13 measurements) 

z 6 H 
MEAN DISCHARGE DATA 

, 
0 
J ... 4 

~----------~--------~r-------~ 

/ 
/ 

J 

0~O"C~T~N~O~V'D~E~C-J~Af.N~F~EB~MA~R~AP"R~M~A~Y~J"U~N~J"U~L'A~udG<S~E~PCO~CT~N~OV~DE~C~J~A~N 
1980 198 1 1982 

GRAPH SHOIHNG MONTHLY DISCHARGE 

CHEMIC AL ANALYSIS (fie ld) 

Date pH Conduc tivity Hardness Chloride 
(\lmhos/cm) (mg/ L as CaC0

3
) (mg/L) 

11/20/80 6 . 6 1 8 0 20 
12/19/80 6.9 18 0 20 

3/13/81 6 . 5 22 9 22 
5/22/81 6.7 30 11 18 

REMARKS 

Located along Hamburg Road , 1. 2 miles north of 
community of Yel101~ Springs . 

2. 

18 

· ~18 · J 

~14 

· " "'2 · ~ 
a,e 

" 8 · ~ · " · r 
~ 4 
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Range : 0 to 13.6 gal/min 

Period : 10/08/80 to 9/17/81 

Mean : 5 . 5 gal /min 

MEAN TEMP . 

65 ~ 

62 ~ 
~ 

59 1 
~ 

56 
~ 

53 ~ 
F-~~-------=~--~~~~----~~-------~ ~ 

5e a 

~ 

" . , 
44 '.:;. . 
41 ~ 
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" 38 > 

35 
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1980 198 1 J981 

GRAPH SHOWING MONTHLY TEMPERATURE 



TABLE 8. RECORDS OF SPRINGS (continued) 

SPRING NO. FR- DD 78 

COUNTY : Frederick 

NAME : Bootjack Sprin g 

OWNER : S t ate of Mary l and 
(Gambrills State Park) 

LATITUDE 39°28 ' 22 " 

LONGITUDE 77°29 ' 29 " 

ELEVATION 1,400 feet 

AQUIFER : Wever t on Quartzite 

IMPROVEMENTS: Spring issues from tunnel belm, 
crest of hill. Access by old unimproved road 

USE: This spring and on e nearby Hell s uppl y 
Park of f ice and ga rage at the top of t he 

LOCATION MAP 

Frederick 7 ~-minute quadrangle 

o 
I 

0.5 MILE S 
I t 

N 

mountain TEMPERATURE DATA 

PHOTOGRAPH OF SPRING Dat e : ~ I a r c h 19 82 

CHEMICAL ANALYSIS (field) 

Date pH Conductivity Hardness Chloride 
(p.mhos/cm) (mg/L as CaC03) (mg/L) 

10/08/80 5 . 7 32 
11/20/ 80 5.8 30 0 18 
12 /19/ 80 6 . 6 26 0 31 
1/19/ 81 24 12 24 

REMARKS 

Spring has Hooden door on c on c rete frame at 
out e r e nd of tunnel. Wa t e r f l m" orig inat es ba ck 
in old tunnel in hillside . 

95 

Pe riod : 10 /08/80 to 9/17/81 

Mean : 10.3°e 
(Based on 13 measurements) 

DISCHARGE DATA 

Date 

5/26/ 81 (max . ) 
8 /10/ 81 (min . ) <2 - 5 gal/min (es t. ) 

2°f··' 
18 LOC ATION , GAMBRILL ST PK 65 ~ 

MEAN TEMP . 1 e . 3 DEGREES C 

~ D~ ME ANS 

~!0r I v 50~ 
I" 0 -'. 71.iJ ~ Sr • 

~ r 44 ~ 
~ 6~ ~ 
~ 4r !:J 
:L'._._L LL._I_.-L--LL1_'-~L~ :: 

OCT NOV DEC .J AN F*EB MAR APR MAY ..JUN .JUL AUG SEP OCT NOV DEC .J AN 

1980 19 8 1 1982 

GRAPH SHOWING MONTHLY TEMPERATURE 



TABLE 8. RECORDS OF SPRINGS (continued) 

SPRING NO. FR- DD 178 

COUNTY: Frederick 

NAME : UnknOlffi 

OWNER: Frederick Co unty 
(Monteview Property) 

LATITUDE : 39°25 ' 52 " 

LONGITUDE : 77°26 ' 22 " 

ELEVATION 315 feet 

AQUIFER : Frederick Limestone 

IMPROVEMENTS: TIm springhouses , a spring 
col lecting pit , and a discharge pipe for 
over f101' 

USE : None . Formerly used for hospit a l supply . 
Trout observed under covered shelter 

PHOTOGRAPH OF SPRING Date : February 1982 

CHEMICAL ANALYSIS (field) 

Date pH Conductivity Hardness Chloride 
(Ilmhos/ cm) (mg/L as CaC0

3
) (mg/ L) 

10/21/80 7. 0 455 164 44 
11/20/80 7. 0 450 166 32 
12/19/81 6 . 9 430 206 42 

2/17/81 6. 9 500 190 40 

REMARKS 

Spring flow measured a short distance dOlffistream 
from main spring pit . 

2. 

'8 

16 

12 

I. 
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LOCATION MAP 

Frederick 7l;;- minute quadrang l e 

0.5 MILES 
I 

TEMPERATURE DATA 

t 
N 

Range : 12°C to 15°C (54°F to 59°F) 

Period: 10/21/80 to 10/20/81 

Mean : 

Date 

4/21/81 

13 . 2°C 
(Based on 13 measuremen t s) 

DISCHARGE DATA 

270 ga l/min (meas.) 
(0 . 6 ft 3 /s) 

SPRING NO ~ -DO 178 

LOCATION ' F"REDERICK 

MEAN TEMP 13 2 DEGREES C 

MEAN 

OCT NOV DE~ ,J A~ FE~ MAJ APJ MA ~-·""~U"'Nl-~"U"'L -;:AUC;;G!-;S""E"'pnO"'CT"N,",O;;7V"O<'<EC!-~-;-;A:;:;-N 
1980 198 1 1982 

GRAPH SHOWING MONTHLY TEMPERATURE 
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TABLE 8. RECORDS OF SPRINGS (continued) 

SPRING NO. FR- DE 42 

COUNTY : Frederick 

NAME: Fountain Rock Spr ing 

OWNER: Thomas Denike (lessee) 

LATITUDE: 39°23 ' 31" 

LONGITUDE: 77°22 '10" 

ELEVATION 285 fee t 

AQUIFER: Grove Limes tone 

IMPROVEMENTS : Concr ete pit , piping system, 
and severa l basins 

USE: Used as a trout farm and fishponds 

t", ,. FUU"TAI~ ~R~~~' ~."" ~i 
~" tif"ATTHIS SITE, THE UfE OF TAOU:;F~HUIG ~ ." 

BEGINS AT FOUNTAIN ROCK SPRINGS, W;211<.{· 
THIS HUGE SPRING FLOWS OYER 3.000.000 

GALLONS OF WATER DAILY THROUGH OUR TROUT 
FARMINO OPERATION AT A TEMPERATURE OF 52'F-
S4"F. YEAR ROUND " ; <. 

ACCORDING TO' RELlA8LE SOURCES."TIIiS IS 
THE 3RO. LAROEST SPRING IN MARYLAND AND 
THE 7TH-LAROEST SPRING ON rHE EAST COAST. 
SOliE GEOLOGISTS BELlEYE THIS ARTESIAN 
SPRING OF PURE. LIMESTONE WATER FLOWS ' 
THROUGH A DEER UNDEGROUNO UMESTONE FAULT 
WHICH ORIGINATES MEARTHE MOUNTAINS OF ' 
CARLISLE. PA. .E~ ", 

THERE ARE UUMBER OF SMA' INGS: 

'. , ON THE . PROPERn • ..,. ,,: •. ,: ~J~" 

." /~~~~~" VR!iJ;~I;;.(':i, 
• _ '.1' ,';It.,'I·I'.....t :lil;;*''::''!''.J;;:·J:~· 

:: .'.'?;,>'.' ··.".,I,:L~",I';:_1~2:(~ 

PHO TOGRAPH OF SPRING Dat e : March 1982 

CHEMICAL ANALYSIS (field) 

Date pH Conductivity Hardness Chloride 
(pmhos/cm) (mg/L as CaC0

3
) (mg/L) 

10/21 /80 6.9 530 200 36 
11/21/80 7. 2 540 200 32 
2/17/81 6 . 9 525 220 31 
5/22/81 7.0 500 218 37 

REMARKS 

F101" measurements made in smal l stream, just ",es t 
of t rout fa rm. Entire flo", of stream is f rom spring 
FR-DE 42 . Field tes t for nitrate (N) = 1.9 mg/L on 
6/03/82 . 
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18 

16 

12 ,. 

LOCATION MAP 

Walkersvill e 7~-minute quadrangle 

0.5 MILES 
L-....J..._'--....L--''--....JI 

TEMPERATURE DATA 

t 
N 

Range: 11 . 0°C to 13 .0 °C (52 °F t o 55°F) 

Period : 10/21/ 80 to 10/20/81 

Mean : 

Da te 

4/09/59 

10/ 31/80 

4/21/81 

12.3 °C 
(Ba sed on 13 measurements) 

DISCHARGE DATA 

1,427 gal/min (meas . ) 
(3.18 ft 3 /s) 

1,020 gal/min (meas .) 
(2 . 27 f t 3 /s) 

1, 380 gal/min (meas.) 
(3 . 07 f t 3 /s) 

SPRING NO . FR-DE 42 

LOCATION: FOUNTAIN RaCK 

ME.AN TEMP . 12 . 3 DEGREES . C 

ME AN 
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TABLE 8. RECORDS OF SPRINGS (continued) 

SPRING NO. FR- DF 25 

COUNTY : Frederick 

NAME: Unknmvu 

OWNER: Eag1ehead Coun try Club , I n c . 

LATITUDE : 39°29 ' 37 " 

LONGITUDE: 77° 16 ' 20" 

ELEVATION 400 feet 

AQUIFER: Libertytmvu Me t arhyo1ite 

IMPROVEMENTS: Small fie l dstone hOLlse 

USE: None . Formerl y s upplied old hou s e 
at s ite 

PHOTOGPAPH OF SPRING Da t e : 1982 

CHEMICAL ANALYSIS (field) 

Date pH Conductivity Hardness Chloride 
(rmhos/ cm) (mg/L as CaC0

3
) (mg/ L) 

4/16/81 6 . 5 155 62 25 
5/22/81 6 . 8 152 5 2 31 
6/16/81 6 . 9 156 61, 40 

REMARKS 

Fiel d test for nitra t e (N) ~ 0 . 9 mg /L on 12 /18 / 81; 
nitr a te (N) ~ 1.1 mg /L on 4/13 / 82 . 
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2. 

, 6 

'6 

, . 
'2 ,. 

LOCATION MAP 

Ha1kersvil1e 7l;;- minute quadrangle 

198 1 

o 
I 

0.5 MILES 
I 

TEMPERATURE DATA 

t 
N 

Period : 3/24/81 to 3/18/82 

Mean : 10.4°C 
(Based on 13 measurements) 

DISCHARGE DATA 

Date 

4/16/81 (max .) 
8/10/81 (min . ) 

<1 - 5 gal /min (est . ) 

LOCAT I ON , LAKE LI NGAN ORE 

MEAN TEMP . 10 . 4 DE~REES C 

1982 

GRAPH SHOWING MONTHLY TEMPERATURE 
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TABLE 8. RECORDS OF SPRINGS (continued) 

SPRING NO. 

COUNTY : 

NAME: 

OWNER : 

LATITUDE: 

LONGITUDE : 

ELEVATION 

AQUIFER: 

FR- FB 12 

Frederick 

UnknOl-rn 

Ci t y of Brunswi ck 

39°18 ' 46" 

77°37 '05" 

300 feet 

Granodiorite and biotite granite 
gne i ss 

IMPROVEMENTS: St eel discharge pipe into ditc h 
on east side of road 

USE: None , except for passersby . (This spring is 
not used as a publiC water supply . ) 

'8 

.6 
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~14 
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" .2 • w • 
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~ 6 

SPRING NO . FR-F8 I 2 

LOCA TION , BRUN$UICK 

MEAN FLOU 3.9 gpm 

:r MEAN 

~ 4 ~--~--------~~--~~--~---'~~---------4 
2 

0~~~~~~~~~~~~~~~~ 
1980 1981 1982 

GRAPH SHOIHNG MONTHLY DISCHARGE 

CHEMICAL AN AL YSIS (fi e ld) 

Date pH Conductivity Hardness Chloride 
(pmhos/cm) (mg/L as CaC0

3
) (mg/ L) 

10/21/80 6. 9 372 120 44 
12/19/80 6. 9 343 110 45 

2/17/81 6. 9 335 94 47 

REMARKS 

This spring is adjacent t o "Old Gum Spring", a 
historic spring i n Frederick Co unty . Field t es t fo r 
nitrate (N) = 2. 0 mg/L on 4/29/82 . Earlier measure­
ments available from f iles of [ . S. Geologi cal Survey , 
in TOI"son, Md . 
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LOCATION MAP 

Point of Rocks 7~-minute quadrangle 

a 
I 

0.5 MILES 
I 

TEMPERATURE DATA 

t 
N 

Range : 11 . 0 °C to l 5 . 6°C (52°F t o 59 . 6°F) 

Period : 10/21/80 to 10/20/81 

Mean: 12 . 5°C 
(Based on 14 meas urements ) 

DISCHARGE DATA 

Range : 0.5 to 12 gal/min 

Period : 10/21/80 to 11/17/81 

Hean : 3 . 9 ga l/min 

68 

SPRING NO FR-FB '2 

LOCAl ION· BRUNS\HCK 85 

" MEAN TEMP ! 2 5 DEGREES C 
H 

82 ~ 
Z 
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59 ! , 
MEAN 56 
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53 ~ · " 5. 0 
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TABLE 8. RECORDS OF SPRINGS (continued) 

SPRING NO. 

COUNTY: 

NAME : 

OWNER : 

LATITUDE : 

LONGITUDE : 

ELEVATION 

FR- FC 22 

Frederick 

Kanawh a Sprin g 

U. S. Dept . of the Inter ior 
(National Park Service) 

39°1 6 ' 11, " 

230 feet 

AQUIFER : Nel'] Oxford Formation 
(bas a l conglomerate) 

IMPROVEMENTS: Deep pit (hole) surrounded by 
heavy screen fence. Dis c harge dit ch at so uth 
side carries flol'] to Potomac River 

USE: None, a lthough spring \Vas Hater source 
---yQr C & 0 Cana l mules in 19th Century 

PHOTOGRAPH OF SPRING Dat e : March 1982 

CHEMIC AL ANALYSIS (fie ld) 

Date p H C onduc tiv ity Hardness Chloride 
(Ilmhos/cm) (mg/L as CaC0

3
) (mg/L) 

10/ 21/80 7 . 1 460 172 16 
11/20/80 7 .2 460 196 20 
2/17/81 7 . 4 420 188 22 
3/13/81 7 . 1 430 200 36 

REMARKS 

May be located a l ong contact or fau lt pla ne . 
Field test fo r nit rate ( N) = 1 . 0 mg /L on 4/29/82. 
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LOCATION MAP 

Point of Rocks 7y,- minute quadrangle 

o 
I 

0.5 MILE S 
I 

\ 

t 
N 

TEMPERATURE DATA 

Period : 10/21/80 to 9/17/81 

Mean: 

Date 

4/22/81 

3/18/69 

12 . 2°C 
(Based on 12 measurements) 

DISCHARGE DATA 

350 gal/min (meas.) 
(0 . 78 f t 3 /s) 

300 gal/min (meas .) 
(0.67 ft3/ S) 

SPRING NO . FR-FC 22 

LOCATION : POINT OF ROCKS 

MEAN TEMP . 12 . 2 DEGREES C 

MEAN 
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TABLE 8. RECORDS OF SPRINGS (continued) 

SPRING NO. FR- FD 55 

COUNTY : Frederick 

NAME: Lily Pons Spring 

OWNER: George Thomas 

LATITUDE: 39°16 ' 44" 

LONGITUDE : 77°27 ' 55 " 

ELEVATION 280 feet 

AQUIFER : Frederick Limes ton e 

IMPROVEMENTS: Concrete Hall around spring at 
north,o/est corner of sma ll shed or garage 

USE: None during 1981- 82 

PHOTOGRAPH OF SPRING Date : Hay 1982 

Date pH 

12/16 /8 1 6.9 

CHEMICAL, ANALYSIS (field) 

Conductivity 
(Jlmhos/cm) 

600 

Hardness 
(mg/L as CaC0

3
) 

265 

REMARKS 

Chloride 
(mg/ L) 

58 

F10H disperses into several channels af ter l eaving 
spring box . F10H es timated near road culvert beloH 
sp ring . Fiel d test for nitrate (N) = 2 . 8 mg/ L on 12/16/81; 
= 3.0 mg/L on 4/29/82; = 2 .7 mg/L on 6/03/82. 

101 

LOCATION MAP 

BuckeystoHn 7~-minute quadrangle 

o 
I 

Date 

3/19/69 
7/28/81 

12/16/81 
4/29/82 
6/03/ 82 

Date 

6/04/ 82 

0.5 MILES 
I 

TEMPERATURE DATA 

12 . 2°C (54°F) 
13 .0 °C (55 . 4°F) 

7 . 0°C (44.6°F) 
13 . 0°C (55.4°F) 
13 . 0 °C (55 . 4°F) 

DISCHARGE DATA 

200 to 300 gal /min 



TABLE 8. RECORDS OF SPRINGS (continued) 

SPRING NO. 

COUNTY : 

NAME: 

OWNER: 

LATITUDE : 

LONGITUDE: 

ELEVATION 

AQUIFER: 

GA- BB 3 

Ga rre tt 

UnknOlffi 

St a t e o f Har y1and 
(High\~ay Administr a tion) 

39°39 ' 33 " 

79°22 ' 11" 

1,760 fee t 

Gr eenbrier Formation 

IMPROVEMENTS : Box a nd pla stic discha r ge p ipe 

USE : None, except for passersby 
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SPRING NO 'GA-SS 3 

LOCATION: FRIENDSVILLE 
MEAN FLOW 6.0 gpm 

MEAN 
61=====~~ __ ~~ ____ ~ __________ 1 , 

o 
J 4 , 

2 

0LJ"U~N~J"U~L'A~U~G<S~EP~O~CTfNNomv7mDE~C~J~A~NhF~E~B~HMA~R~A~P~R'H~A~Y-J~U~N~J~UL~AU~G~SE~P 
198 1 1982 

Date 

6/26/81 
7/29/81 
8/14/81 
9/24/ 81 
6/08/ 82 

GRAPH SHOlHNG MONTHLY DISCHARGE 

pH 

7.3 
7.0 
6.3 
6.8 
6.8 

CHEMICAL ANALYSIS (field) 

Conductivity 
(flmhos/cm) 

76 
97 
71 
84 

Hardness 
(mg/L as CaC0

3
) 

30 

REMARKS 

Chloride 
(mg/L) 

31 

Located on Mar y l and Route 42, 3 mil es nortlmest 
of Ac cident. 
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· J'6 
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LOCATION MAP 

Accident 7y,- minute quadrangle 

0.5 MILES 
I t 

N 

TEMPERATURE DATA 

Range : 9.S o C to 10. 8°C (49°F to 51 °F) 

Per i od: 6/ 26/ 81 to 5/ 31/82 

Mean: 10°C 
(Based on 12 measurements) 

DISCHARGE DATA 

Ran ge : 4.0 to 12 gal/min 

Pe riod: 6/26/81 to 5/ 31/82 

Mean: 6.0 gal/min 

SPRING NO . GA-BB 3 

LOCATION: FRIENDSVILLE 

MEAN TEM? 1 ra . C2J DEGREES C 
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TABLE 8. RECORDS OF SPRINGS (continued) 

SPRING NO . GA- BD 38 

COUNTY: Garrett 

NAME : UnknOl"n 

OWNER: State of Maryland 
(Highlo/ay Administration) 

LATITUDE : 39°35 ' 25 " 

LONGITUDE : 79°13 ' 06" 

ELEVATION 2,500 feet 

AQUIFER: Conemaugh Formation 

IMPROVEMENTS: Non e 

USE : None 

PHOTOGP~H OF SPRING Date: June 1982 

CHEMICAL ANALYSIS (field) 

Date pH Conductivity Hardness Chloride 
(Ilmhos/ cm) (mg/ L as CaC0

3
) (mg/ Ll 

10/16/80 6 . 5 97 32 20 
1/l3/81 7 . 0 82 33 23 
2/18/81 7.0 100 38 21 
3/19/81 6 . 8 73 28 29 

REMARKS 

Located along Frank Brenneman Road approximately 
0 . 9 miles south of Bittinger . 
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LOCATION MAP 

0.5 MILES 
I 

TEMPERATURE DATA 

t 
N 

Range : 4 . 5° C to 11. 0°C (39°F to 52°F) 

Period : 10/16/80 t o 9/24/81 

Mean : a.o°c 
(Based on 10 measurements ) 

DISCHARGE DATA 

Range : 1 to 2 gal/min (est . ) 

Period : 10/16/80 t o 9/24/81 

SPRING NO . GA-8D 38 

LOCA TION : BITTINGER 

MEAN TEMP 8 .0 DEGREES C 

, 
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62 ~ 
~ 

59 ~ 

56 ~ 

53 ~ 
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TABLE 8. RECORDS OF SPRINGS (continued) 

SPRING NO. GA- BD 88 

COUNTY : Gar re tt 

NAME: Unkn01m 

OWNER: State of ~!ary1and 
(Highway Administra tion) 

LATITUDE: 39°39 '15" 

LONGITUDE: 79° 11'11" 

ELEVATION 2 , 320 feet 

AQUIFER : Conemaugh Formation 

IMPROVEMENTS : Discharge pipe froPl hillside 

USE : None 

PHOTOGRAPH OF SPRING Date: Summer 1981 

CHEMICAL ANALYSIS (field) 

Date pH Conductivity Hardness Chloride 
(pmhos/cm) (mg/L as CaC03) (mg/ L) 

2/ 19/81 7.5 78 20 27 
3/19/81 7.2 78 ,10 25 
4/24/81 7. 1 79 28 26 
5/13/81 6. 9 86 36 33 

REMARKS 

Located approxima t e l y 3 .5 miles so uth of Grantsville 
on west side of Hary1and Rout e 495 . 

104 

2. 

, 6 

'6 

LOCATION MAP 

Grant sville 7 ~-minute quadrangle 

a 
I 

0.5 MILES 
I 

TEMPERATURE DATA 

Period : 2/19/81 to 1/27/82 

llean : 9 . 1 °C 

t 
N 

(Based on 12 measurements) 

DISCHARGE DATA 

Range : 0.1 to 1.2 gal/min 

Period: 2/19/31 to 1/27/82 

~lean : 0.6 gal/min 

SPRING NO . GA-BD 88 

LOCATION: GRANTsvILLE 

r1EAN TEr1P . 9 . \ DEGREES C 

MEAN 

66 

65 

62 

59 

56 

53 
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TABLE 8. RECORDS OF SPRINGS (continued) 

SPRING NO. GA- CD 1 

COUNTY : Garrett 

NAME: Unknmm 

OWNER: Harvey Bittinger 

LATITUDE: 39°33'59" 

LONGITUDE : 79°12'29" 

ELEVATION 2,480 fee t 

AQUIFER : Greenbrier (?) Formation 

IMPROVEMENTS: Sprin g box and dischar ge pipe 

USE: Domestic--supp1ies tl'lO homes 

\ 

\ 

SPRING NO. GA-CO I 

LOCATION : BITTINGER 

MEAN FL O\..l 12 . I g pm 

OCT NOV DEC ,JAN FEB MAR AP R MA Y ..sUN .JUL AUG SEP OCT NOV DEC ..JAN 

1980 198 1 1982 

GRAPH SHOHING HONTHLY DISCHARGE 

CHEMICAL ANALYSIS (field) 

Date pH Conductivity Hardness Chloride 
(Ilmhos/cm) (mg/L as CaC03) (mg/L) 

10/15/30 6 .4 1 27 43 14 
1/l3/81 7 . 0 98 40 21 
2/ 18/81 6 . 8 83 32 21 
3/19 /81 6 . 8 85 37 36 
6/09/81 6 . 1 

REMARKS 

Durin g Fe brua r y , March, and April 19 81, f low was 
greater than indica ted because of lea kage f rom walls 
of spring box. 
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I. 

LOCATION MAP 

Bittinger 7~-minute quadrangle 

a 
I 

0.5 MILES 
I 

TEMPERATURE DATA 

t 
N 

Range : 8 .0 °C to 11.0°C (46 °F to 52°F) 

Period : 10 / 15 /80 t o 11 /25/81 

11ean : 9.1°C 
(B ased on 13 measurements) 

DISCHARGE DATA 

Range : 3 . 3 to 37 gal/min 

Period : 10/15/80 to 11/25/8 1 

Mean : 12 ga l/mi n 

SPRING NO GA-CD I 

LOCATION: BITTINGEtI: 
ME -\N TDoio ttl . 1 DEGREES C 
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TABLE 8. RECORDS OF SPRINGS (continued) 

SPRING NO. GA- DD 5 

COUNTY : Garrett 

NAME : UnknOl·m 

OWNER : State of Mary l and 
(Highl,ay Administrati on) 

LATITUDE 39°26 ' 13" 

LONGITUDE 79°l4'lf8 " 

ELEVATION 2 , 870 fee t 

AQUIFER : Mauch Chunk Formation 

IMPROVEMENTS : Discharge pipe and trou gh 

USE : None 

18 

16 

2 

SPR NG NO . GA- OO 5 

LOCATION , KITZMILLER 

MEAN F LO\..l 6 8 g pm 

MEAN 

0~F~E~B~M~A~R~A~pdR~M~A~Y-J~U~N ~J~UL~AU~G~SE~P~ONC~T~N~O~V~D~EdC-J~A~N<F~E~BuM·AR~APo.R~M A~Y 
1981 198 2 

GRAPH SHOHING HONTHLY DISCHARGE 

CHEMICAL ANALYSIS (fie ld) 

Date pH Conductivity Hardness Chloride 
(Ilmhos/cm) (mg/L as CaC03) (mg/ Ll 

2/24 / 81 7 . 1 43 12 22 
3/ 19/81 6. 9 40 26 37 
4/24/81 7. 0 39 14 35 
6/26/81 7. 3 38 14 36 
6/08/82 6. 0 

REMARKS 

Spring on sout h side of Ha ry1and Rout e 38 , 
approximately 1.7 mil es southwes t of Swanton. 
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LOCATION MAP 

Kitzmiller 7~-minut e qu adrangle 

0.5 MILES 
I 

TEMPERATURE DATA 

t 
N 

Period: 2/24/81 to 1/28/82 

Mean: 6.S0c 
(Based on 13 measurements) 

DISCHARGE DATA 

Range : 2 . 7 to 15 gal /min 

Period : 2/24/81 t o 2/26/82 

Mean: 6 . 8 gal/min 

SPRING NO. GA-DD 5 

LOC AT I ON : KITZ MILLE R 

MEAN TEMP . 6 . 8 DEGREES C 
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TABLE 8. RECORDS O F SPRINGS (continued) 

SPRING NO. GA- EB 33 

COUNTY : Garrett 

NAME: Unknmm 

OWNER: Mountain Lake \.Ja t er Company 

LATITUDE : 39°2 1'56" 

LONGITUDE : 79°21 '1 3" 

ELEVATION 2,600 feet 

AQUIFER : Pocono Formation 

IMPROVEMENTS : Collection box \Jith pipeline 
from 6(?) springs 

USE : Supplies tmms of Mountain Lake Park 
and Loch Lynn 

PHOTOGRAPH OF SPRING Date : June 1982 

REMARKS 

Field test: pH = 6.5 on 6/08/82 . Spring near 
base of Ivest slope of Backbone Mountain approximately 
0.5 mile \Jest of Kelso Gap . 

107 

LOCATION MAP 

0. 5 MILES 
I t 

N 

TEMPERATURE DATA 

Date 

10/29/81 
6/08/82 

Date 

10/29/81 

1l . 0°C (52°F) 
10 . 0°C (50°F) 

DISCHARGE DATA 

40 gal/min (meas . ) 
(0 . 09 ft 3 /s) 



TABLE 8. RECORDS OF SPRINGS (continued) 

SPRING NO. GA- EB 72 

COUNTY: Garrett 

NAME: Unknatvn 

OWNER: City of Oakl and (?) 

LATITUDE : 39°24'15" 

LONGITUDE : 79°22' 17" 

ELEVATION 2 ,410 feet 

AQUIFER: Jennings Formation 

IMPROVEMENTS: Stone basin and wall box . 
Three- inch discharge pipe conducts flow to 
small pond 

USE: None 

PHOTOGRAPH OF SPRING Date: June 1982 

CHEMICAL ANALYSIS (field) 

Date pH Conductivity Hardness Chloride 
(p.mhos/cm) (mg/L as CaC03) (mg/L) 

10/30/81 5 . 1 34 
6/08/82 5.4 

REMARKS 

Loca t ed northeast of Oakland in vicinity of MD 
Route 219 . Flat" measured with bu cket and stop",atch. 
Flo", estimated at 50 to 75 gal/min on 6/08/82. 

108 

LOCATION MAP 

Deer Park 7~-minute 

Date 

10/30/ 81 
6/08/82 

Date 

8/09/78 
10/30/81 

0.5 MILES 
I 

TEMPERATURE DATA 

10.0°C (50°F) 
9.0°C (4 8° F) 

DISCHARGE DATA 

25 gal/min 
20 gal/min 

t 
N 



TABLE 8. RECORDS OF SPRINGS (continued) 

SPRING NO. GA- EC 1 

COUNTY : Garrett 

NAME: Boiling Spring 

OWNER : Nest le Company 

LATITUDE: 39°24 ' 03" 

LONGITUDE : 79°18 ' 22" 

ELEVATION 2 ,500 feet 

AQUIFER : Greenbrier Formation 

IMPROVEMENTS: Roofed concre t e springhouse ( gazebo) 
and built- in Heir; 6- inch- diameter pipeline leads t o 
tmm and bottling plant 

USE : Supplies bottling plant for Deer Park Spring 
Wat er and tmm of Deer Park 

PHOTOGRAPH OF SPRING Date: Not certain 
(taken at time of construction of s pringhouse) 

CHEMICAL ANALYSIS (field) 

Date pH Conductivity Hardness Chloride 
(p.mhos/cm) (mg/ L as CaC0

3
) (mg/L) 

10/16/81 7.6 142 69 0.7 
10/30/81 150 

6/09/82 6 . 4 

REMARKS 

Bottling plant not operating at time of vis it on 
10 / 16/81 . Measurement of discharge does not i nclude 
small quantity being supplied to Deer Park community . 
For many years , this spring supplied the bottled water 
used on the B & 0 Ra ilroad (Chessie Sys tem) din ing cars . 

109 

LOCATION MAP 

Deer Park 7y,-minute quadrangle 

0.5 MILES 
I 

TEMPERATURE DATA 

Date 

10/16/81 
6/09/82 

Date 

7/27/78 

10/16/ 81 

9 . 0°C (48°F) 
11.0°C (52°F) 

DISCHARGE DATA 

200 gal/min 
(0.45 f t 3 /s ) 
126 gal/min 
(0.28 f t 3 /s) 

t 
N 



TABLE 8. RECORDS OF SPRINGS (continued) 

SPRING NO. GA- FA 8 

COUNTY: Garrett 

NAME : Unknmm 

OWNER: St ate of Maryland 
.(HighHay Administration) 

LATITUDE : 39° 17 ' 51" 

LONGITUDE: 79°25 ' 2l>" 

ELEVATION 2 , 920 feet 

AQUIFER : Mauch Chunk Formation 

IMPROVEMENTS: Discharge pipe on hill s ide 

USE: None , except f or passersby 

PHOTOGRAPH OF SPRING Date : J un e 1982 

CHEMICAL ANALYSIS (field) 

Date pH Conductivity Hardness Chloride 
(\lmhos/ cm) (mg/ L a s CaC0

3
) (mg/L) 

2/24/81 7.4 37 9 21 
3/19/81 6 . 5 37 12 ' 24 
4/24/81 6.9 37 13 26 
6/26/81 7.4 36 10 32 

REMARKS 

Spring just beloH contact Hith overlying Pott sville 
sandstone . Nut ter and others (1980, p . 53) report 
o,mer of this spring is Bill Biel . 

110 

2 0 

'6 

'2 

t o 

6 

LOCATION MAP 

Table Rock 7y,- minute quadrangle 

o 
I 

0.5 MILES 
I 

TEMPERATURE DATA 

t 
N 

Range : 4.5°C to 11 .5°C (39°F to 52°F) 

Period : 2/24/81 to 1/28/82 

Mean: 4 . 7°C 
(Based on 12 meas urements) 

DISCHARGE DATA 

Date 

10/29/81 

11/25/81 

75 gal/min (meas . ) 
(0. 17 ft3/ S ) 
50 gal/min (meas . ) 
(0 . 11 ft 3 /s) 

SPRING NO GA- F A 8 

LOCATION: TABLE ROCK 65 

ME.AN TE!'1P . 7 . 4 DEGREES C 
62 
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TABLE 8. RECORDS OF SPRINGS (continued) 

SPRING NO. GA- GA 1 

COUNTY : Garret t 

NAME: Kempton Spring 

OWNER: TOIm of Kempton 

LATITUDE: 39°12 ' 32" 

LONGITUDE: 79°28 ' 50" 

ELEVATION 2 , 880 feet 

AQUIFER : Conemaugh Formation 

IMPROVEMENTS: Concr ete pi t ,,,ith pipeline to 
lar ge steel tank used for water storage 

USE : Domes tic supp l y for the fe", remain i ng 
~mes in Kempton . TolVTI ",as partiall y deserted 

in 1981- 82 

PHOTOGRAPH OF SPRING Da t e : June 1982 
(Photograph of storage tank dOlmhill from spring . ) 

Date pH 

CHEMICAL ANALYSIS (field) 

Conductivity 
(p.mhos/cm) 

Hardness 
(mg/L as CaC0

3
) 

10/29/81 6 . 9 86 
6/08/82 6.3 

Chloride 
(mg/L) 

Overflo", from steel storage tank measured . This is 
on l y part of total f l o", of spring--main flo", s upplies 
4 to 6 houses in TolVTI of Kempton . 

111 

LOCATION MAP 

Dav i s H,Va .-Md . 7l;;- minute quad r angle 

0.5 MILES 
I 

TEMPERATURE DATA 

Date 

10/29/81 
6/08/82 

Date 

10/29/81 

11. O°C (50°F) 
13 . So C (56°F) 

DISCHARGE DATA 

5 . 5 gal /minl 

t 
N 



TABLE 8. RECORDS OF SPRINGS (continued) 

SPRING NO. GA- GA 4 

COUNTY: Garret t 

NAME: Unkn Olm 

OWNER: Paul Rad e heaver 

LATITUDE: 39°14 ' 33" 

LONGITUDE: 79°26 ' 58 " 

ELEVATION 2,660 feet 

AQUIFER: Conemaugh Formation 

IMPROVEMENTS : Collecting pit and discharge pipe 

USE: Domes tic (used by nearby property mmer) 

PHOTOGRAPH OF SPRING Date : June 1982 

CHEMIC AL ANALYSIS (fi e l d) 

Date pH C onductivity Hardness C hloride 
(llmhos/cm) (mg/L a s CaC0

3
) (mg/L) 

10/29/81 5.1 34 
6/08/82 5 . 2 

Ab le to measure only par t of tota l f lOl", es tima t ecl 
to be ±100 gal/min on 10/29/81 . 

112 

LOCATION MAP 

Dayis \o1 . Va. - Md . 7Y,- mi nute quadran gl e 

Date 

10/29/81 
6/08/82 

Date 

10/ 29/8 1 

0.5 MI LES 
I 

TEMPERATURE DATA 

10 °C (50 °F) 
9°c (48° F) 

DISCHARGE DATA 

t 
N 

1 2 gal/min (meas .)l 



TABLE 8. RECORDS OF SPRINGS (continued) 

SPRING NO. HA- AA 9 

COUNTY : Harford 

NAME: UnknOlvtl 

OWNER: Hi lton Smith 

LATITUDE: 39 °41 ' 53 " 

LONGITUDE: 76 °32 ' 57" 

ELEVATION 660 f eet 

AQUIFER : Pre t t yboy Schis t (Cr Olvl ey) 

IMPROVEMENTS: Spring box \Vith l i d ; 4- inch- diameter 
plas ti c di s char ge pipe \Vh i ch ends about l Oa ·f eet 
\Ves t of source 

USE: 

18 
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Supplies \Vater t o ca tt l e i n pas tu re 

SPR NG NO. HA- AA 9 

LOCATION. NORRI SVILL E 

MEAN FLO\.l 8 4 gpm 

MEAN 

~ B ~--~====~--~f----------l~--------------~ . 
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OC T NO V DEC .JAN FEB MAR APR MA Y ...JUN ,JUL AUG SEP OC T NOV DEC ,J AN 

1980 198 t 1982 

GRAPH SHOlVING 110NTHLY DI SCHARGE 

CHEMICAL ANALYSIS (field) 

Date pH Conductivity Hardness Chloride 
(Ilrnhos/crn) (rng/ L as CaC0

3
) (rng/L) 

10/ 06/ S0 S. S 110 31 26 
1l/ 06 /S 0 6 . 5 124 32 26 
12/0S /S0 6. 6 llS 30 36 

1/0s/ Sl 6. S 110 32 30 

REMARKS 

Loca t ed i n f i eld on so uth side of Chur ch Lane 
Road. 

11 3 

I, 

LOCATION MAP 

0.5 MILES 
I 

TEMPERATURE DATA 

. , 

/1 
-/( 

t 
N 

Range : 9. s oC to 14 . 0°C (49 °F to 57 °F) 

Period : 10/ 06/S0 to 9/ 03/S1 

Hean : 1l. s oC 
(Based on 13 me asur ements) 

DISCHARGE DATA 

Range : 6 to 15 gal/min 

Per iod : 10/06/S 0 t o 10/ 01 / Sl 

Mean : 8 . 4 gal/mi n 

20,-,--,-,,-,--,-,--,--,-,--,-,--,- 66 
SPRING NO. HA-A~ 
LOCATION: NORRIS~I~~~Rn'C::: r --t 6 5 l-
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TABLE 8 . RECORDS OF SPRINGS (continued) 

SPRING NO. HA- AA 24 

COUNTY: Harford 

NAME: Church Lane Spring 

OWNER : Harford County Roads Department 

LATITUDE 

LONGITUDE 

ELEVATION 640 feet 

AQUIFER : Prettyboy Schist (of CrOl"l e y) 

IMPROVEMENTS: St eel barr el placed over spring 
open ing at base of hi l l ; flOl"s to nearby ditch 

USE: Local passersby 

PHOTOGRAPH OF SPRI NG Date : Hay 1982 

CHEMICAL ANALYSIS (field) 

Date pH Conductivity H ardness Chloride 
(Ilmhos! cm) (mg/ L as CaC0

3
) (mg! L) 

10/06/80 6 . 1 99 20 26 
11/06/80 6 . 4 111 3.4 20 
12/02/80 6. 1 110 28 28 

1/05/81 6. 1 96 40 26 
5/13/82 6 . 1 

REMARKS 

Sanitation of this spring i s question able . Fie ld 
t e st for nitra te (N) = 2 . 3 mg /L on 4/30/ 82 ; nitrate (N ) 
= 2 . 9 mg /L on 5/13/82. 

11 4 

18 

LOCATION MAP 

Norrisvi l le 7~-min ute quadrangle 

0.5 MILES 
I 

TEMPERATURE DATA 

t 
N 

Per iod : 9/05/80 to 9/03/81 

Mean : 10 . 7"C 
(Based on 13 measuremen ts) 

DISCHARGE DATA 

Range: 0 to 2 gal/min (est . ) 

Period : 9/05/80 to 9/03/81 

SPRING NO HA-AA 2 4 

LOC AT IO N: NORRIsvILLE 

MEAN TEMP . 1 e . 7 DEGREES C 

MEAN 

GRAPH SHO WING MONTHLY TEMPERATURE 
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TABLE 8. RECORDS OF SPRINGS (continued) 

SPRING NO. HA- AA 25 

COUNTY : Harford 

NAME: UnknDlm 

OWNER: Len Bill ingslea 

LATITUDE : 39°41 ' 45 " 

LONGITUDE: 76°32 ' 57 " 

ELEVATION 460 fee t 

AQUIFER: Prettyboy Schist (of CrDlvley) 

IMPROVEMENTS: Spr ing box belDl" and sou th 0 f 
road near house 

USE: None , apparen t ly 

Date 

PHOTOGRAPH OF SPRING Date: Nay 1982 

pH 

CHEMICAL ANALYSIS (field) 

Conductivity 
(]lmhos/ cm) 

Hardness 
(mg/L as CaC0

3
) 

REMARKS 

Chloride 
(mg/ Ll 

Formerly used as camp s upply . Prior to 1931 , this 
spring "as part of Camp Jolly Acres, Dlmed by the Lutheran 
Inner Niss ion Society . Field test for nitrate (N) - 0 . 0 
mg/L on 5/13/82 ; fie ld t est conductivi t y - 35 ~mhos/ cm on 
5/l3/82 . 

115 

LOCATION MAP 

Nor risv ille 7~-minute quadrangle 

a 
I 

Date 

9/05/80 
5/l3/82 

Date 

5/13/82 

0.5 MILES , 

TEMPERATURE DATA 

l3 . 9°C (57°F) 
l2 . 0°C (54°F) 

DISCHARGE DATA 

t 
N 

2 to 3 gal/min (est . ) 



TABLE 8. RECORDS OF SPRINGS (continued) 

SPRING NO. HA- AA 26 

COUNTY : Harford 

NAME : Unknmoffi 

OWNER: Len Billingslea 

LATITUDE : 39°41 '44" 

LONGITUDE: 76°33'10" 

ELEVATION 470 feet 

AQUIFER: Prettyboy Schis t (of Crm.,ley ) 

IMPROVEMENTS: Small con crete spring box on hills i de 
a bove road ; ste e l door provides access to spring; 
discha r ge pipe dmoffihill a nd probably benea th road ; 
unable to locate exact point of dis charge 

USE: Non e (formerly used by camp) 

PHOTOGRAPH OF SPRING Date: Aprii 1982 

CHEMICAL ANALYSIS (field) 

Date pH Conductivity Hardness Chloride 
(\lmhos/cm) (mg/L as CaC0

3
) (mg/L) 

10/06/80 6 . 8 38 14 16 
11/06/ 80 6 . 5 34 13 19 
12/ 02/ 80 6.9 34 20 
1/05/81 6 . 5 31 26 

REMARKS 

Forme r l y, thi s s pring \Vas one of sev er a l s uppl y ing 
Camp Jolly Acre s . Fi e ld t est for nit r at e (N) = 0.0 mg/L 
on 4/30/82 ; nitra t e (N) = 0.0 on 5 / 13/82. 
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2 . 

18 

18 

" , 
12 , 

I. 

LOCATION MAP 

0.5 MILES 
I 

TEMPERATURE DATA 

Period : 9/11/80 to 9/03/81 

Nean: 10.0°C 

t 
N 

(Based on 13 mea surements) 

DISCHARGE DATA 

Date 

5/06/81 <1 ga l/min (e s t.) 

SPRING NO . HA-AA 2 6 

LOCAT I ON : JOLL Y ACRES 

MEAN TEMP . 10 . 0 DEGREES C 

MEAN 

68 

65 

62 

5. 

56 

53 

5. 

47 

3. 

35 

'-;S"'E~P "'OC",)T-;:;N""OV+'D'<'E,!-C --cOA'""N"F"'E8~M:;-;:A""R """AP'"'R'""M""A Y"-O"U"'N"OU'"L'-;A:;-;UG~5E"!P"O"'CT!-;N:;;;O""V "'DE+C 3 2 

1980 1981 

GRAPH SHOWING MONTHLY TEMPERATURE 



TABLE 8. RECORDS OF SPRINGS (continued) 

SPRING NO. HA- AD 14 

COUNTY: Harford 

NAME : Unknmm 

OWNER : Boy Scouts of America 
(Broad Creek Scou t Camp ) 

LATITUDE: 39°41 ' 42 " 

LONGITUDE : 76° 16' 11" 

ELEVATION : 300 feet 

AQUIFER: Hissahickon Formation 
(metagraywacke facies) 

IMPROVEMENTS: Pipe l eading from hillside to 
edge of pond 

USE : Not approved for drinking purposes by 
~unty Health Depar tmen t 

PHOTOGRAPH OF SPRING Date: Ap ril 1982 

CHEMICAL ANALYSIS (field) 

Date pH Conductivity Hardness Chloride 
(Ilmhos/cm) (mg/L as CaC03) (mg/ L) 

10/07/80 6. 6 58 20 14 
11/06/ 80 6. 8 57 l3 17 
12/05/80 5 . 9 58 16 30 

1/ 05 /8 1 6.7 52 19 20 

REMARKS 

Spring dry on 2/03/81, 4/02/81, 5/06/81, 6/04/81 , 
and 7/01/81 . Measurements discontinued after 7/01/81 , 
and very little flow on 4/30/82. 
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LOCATION MAP 

Delta 7y,- minute quadrangle 

0.5 MILES 
I 

TEMPERATURE DATA 

Da t e 

10/07/80 12.2°C (54 OF) 
11/06/80 11. 8°C (53 OF) 
12/05/80 11. 4°C (52°F) 
1/05/81 9.0°C (48°F) 
3/03/81 10.5°C (51 °F) 

DISCHARGE DATA 

Date 

t 
N 

11/06/ 80 o t o 0 . 5 ga l/min (est . ) 



TABLE 8. RECORDS OF SPRINGS (continued) 

SPRING NO. HA- BC 29 

COUNTY: Harfo rd 

NAME: Un knOtm 

OWNER: HOtvard Arnold 

LATITUDE: 39°38 ' 59 " 

LONGITUDE: 76°24 ' 40" 

ELEVATION: 370 feet 

AQUIFER : Hissahickon Formation 

IMPROVEMENTS: Springhous e in pit near st r eam . 
Dis char ges to nearby stream 

USE: None 

PHOTOGRAPH OF SPRING Da t e : April 1982 

CHEMICAL ANALYSIS (fi e ld) 

Date pH Conductivity Hardness Chloride 
(llmhos/cm) (mg/L as CaC0

3
) (mg/ L) 

10/06/80 6 . 1 If 7 8 20 
11/06/ 80 6 . 8 44 19 18 
12/05/80 6 . 4 50 26 26 

1 /05/8 1 6 . 7 49 24 34 

REMARKS 

Measurements d i scon tinu e d becaus e flow of sp rin g 
essent ial l y ceased . Spring located beh i nd s tore at 
so uth'ves t co rne r of Coen a nd Rocks Roads. Spring 
flowed again on 4/30/82. Fie ld test for nitrat e (N) 
= 0 . 6 mg/L on 4/30/82 . 
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LOCATION MAP 

Falm Grove '7>:;- minute quadrangle 

o 
I 

0. 5 MILES 
I t 

N 

TEMPERATURE DATA 

Date 

9/11/80 l5.4 °C (60°F) 
10/06/80 l4.0 °C (57° F) 
12/05/80 7 . 2°C (44 OF) 

2/03/81 5 . 0°C (41°F) 
4/30/82 10.0 °C (50 OF) 

DISCHARGE DATA 

Date 

9/11/80 <1 - 2 gal/min (est.) 



TABLE 8. RECORDS OF SPRINGS (continued) 

SPRING NO. HA- BC 30 

COUNTY : Harford 

NAME: 4-H Camp Spring 

OWNER : State of Maryl a nd 
(4- H Camp) 

LATITUDE 39°37 ' 57 " 

LONGITUDE 76°24 ' 01" 

ELEVATION 290 feet 

AQUIFER : l-lissahickon Forma t ion 

IMPROVEMENTS : Springhouse '''ith roof; con cret e 
collecting box and belOl" that, a con cret e cy linde r 
"' i th a discharge pipe ",here £101" ,,,as measured 

USE : Limited camp use . Apparently a lso s upplies 
s"'imming poo l 

LOCATION MAP 

Pa,m Grove 7~-minute' quadrangle 

a 
I 

0.5 MILES 
I t 

N 

2. TEMPERATURE DATA 
SPRING NO . HA-BC 30 ,. LOCA nON . ROCKS 

14 3 gpm 

'6 

w MEAN 
~ 14~----~ __ --f-----------~------~/------------~ 

~ I 
, 2 

" w 
a .'. z 
o 
o 
o • 
< o 

~ 6 

3 
o o 4 
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I 
I 

I 

I 

o OC T NOV DEC ..J AN FEB MAR APR HA Y ..JUN ,JUL AUG SEP OC T NOV DEC .J AN 

1980 198 \ 1982 

GRAPH SHOIHNG MONTHLY DI SCHARGE 

C HEMICAL ANALYSIS (fi e l d ) 

Date pH C onductiv ity Hard ness C hloride 
(p.mhos/cm) (mg/ L as CaC 0

3
) (mg/ L) 

10/06/80 5 . 9 32 9 22 
11/06/80 6 . 3 28 12 20 
12/05/80 6 . 5 29 20 

1/05/81 6 . 6 28 18 

REMARKS 

Erratic flo", measurements (s e e July measurement) 
may be due to diversion of f lo", f or pool use . 

2 0 ,. 
· ~16 

~ 
~14 

~ 
W,2 

" · w 0,. 

w • « 

~ « 
W · ~ 
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Period : 10/06/80 to 9/03/81 

Mean: 11. 3° C 
(Ba sed on 13 measurements) 

DISCHARGE DATA 

Ran ge : 20 t o 42 gal /min 

Period : 10/06/80 to 9/03/81 

Mean : 14 . 3 gal/min 

SPRING NO . HA-BC 3 0 

LOCAT ION ROCKS 85 " 

MEAN TEMP . , I 3 DEGREES C 62 ~ 
~ 

1
-59 ~ 

58 

HE AN 53 ~ 

t 
50 ~ 
47 

4" ~ 
! ., ~ 

__ L-L~n_-L--.L.! ! ! ! ! ! ! !::" 
SEP OCT NOV DEC .JAN F"EB MAR APR MAY .JUN ,JUL AUG SEP OCT NOV DEC 

1980 198\ 

GRAPH SHOWING MONTHLY TEMPERATURE 



TABLE 8. RECORDS OF SPRINGS (continued) 

SPRING NO. HA- BF 18 

COUNTY : Harford 

NAME : Unknmvn 

OWNER : State of Mar yland 
(Hi gh"'ay Administration) 

LATITUDE : 39°36 ' 01" 

LONGITUDE : 76°07 ' 54 " 

ELEVATION 20 feet 

AQUIFER : Port Deposit Gneis s 

IMPROVEMENTS : Discharge pipe in rock crevice 

USE : 

8 

w 
j 7 
Z 
H 
< 

6 

• 5 
Z 
o 
" " 4 < 

" A 3 , 
o 
" 2 ... 

Occasional us e by passersby 

MEAN FLO W 2.4 g pm 

NEAN 

0' LAAFP~R~M~AfY~~U~N~~~uILAAWUG~SSFE~prO~CT~NonV~DWEfc~~"AN~F~E~BNM~AR~AP~R~M~A~Y'~UWN~~""UL 
198 1 1982 

GRAPH SHOWING MONTHLY DISCHARG E 

CHEMICAL ANALYSIS (fi e ld) 

Date pH Conductivity Hardness Chloride 
(pmhos/cm) (mg/L as CaC0

3
) (mg/L) 

4/02/81 6. 9 140 33 29 
5/06/81 7. 1 136 40 25 
6/03/81 6. 6 138 38 37 
7/01/81 7. 0 136 

REMARKS 

Spring a l ong Staff ord Road , 0.7 mil e s outheast of 
old Mill Rac e Building in St a te Park. 
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2. 

' 8 

· ~ 16 

~ 
tll4 

· " "'2 · " " a,. 
~ 
" 8 · ~ 
~ · · ~ 4 

LOCATION MAP 

Ab erd een 7Y,- minute quad rangle 

0.5 MILES 
I 

TEMPERATURE DATA 

t 
N 

Range : 7. 0°C to lS . 5°C (45 °F to 60 °F) 

Period: 4/02/ 81 t o 3/04/ 82 

Hean: 1l.5 °C 
(Based on 12 meas urements) 

DISCHAR.GE DATA 

Ran ge : 0 . 6 to 4 . 1 ga l/min 

Period : 4/02/81 to 3/04/ 82 

Mean: 2 . 4 gal/min 

LOCAT ION, LAPIDUM 

MEAN TEMP . I 1 . 5 DEGREES C 

65 ~ 

62 ~ 
~ 

S9 ~ , 
58 

MEAN ~ 
r---L-------------~--------------------__I 53~ 

" 50 a 

35 
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TABLE 8. RECORDS OF SPRINGS (continued) 

SPRING NO . Ho-AC 78 

COUNTY: HOIo/ard 

NAME : UnknOlm 

OWNER : El sie Franklin 

LATITUDE : 39°20 ' 34 " 

LONGITUDE: 77°03 ' 35" 

ELEV A TION 580 fee t 

AQUlFER : loIissahickon Formation 
(al bite schist) 

IMPROVEMENTS: Small house lolith discharge pipe 
betloleen basin and trough 

USE : None 

PHOTOGRAPH OF SPRING Date: February 1982 

CHEMICAL ANALYSIS (fi e ld) 

Date pH Conductivity Hardness Chloride 
(Ilmhos/cm) (mg/L as CaC 0

3
) (mg/ L) 

10/17 /80 6 . 6 132 40 30 
ll/10/80 7.2 140 37 20 
12/08/80 6 . 8 133 44 30 

2/10/81 6.1 150 50 20 

REMARKS 

Located southeast of community of Woodbine and 
north of 1-70. 
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2. 

.6 

.6 

14 

.2 .. 

LOCATION MAP 

lvoodbine 7Y,- minute 

0.5 MILES 
I 

TEMPERATURE DATA 

t 
N 

Range : 1 . 5°C to 14°C (34°F to 57°F) 

Per iod: 9/29/80 to 8/20/81 

Mean : 10 . 1°C 
(Based on 12 measuremen ts) 

DISCHARGE DATA _ 

Date 

10/17/80 <1 gal/min (est.) 

SPR NG NO . HO-AC 78 

LOCATION . LISBON 

HEAN TEMP. lB . I DEGREES C 

68 

65 

62 

59 

56 

- 53 

5 • 

38 

35 
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TABLE 8. RECORDS OF SPRINGS (continued) 

SPRING NO. HO- BC 142 

COUNTY: HOI,ard 

NAME: Cool Spring 

OWNER: David De Bernardo 

LATITUDE : 39°19 '11" 

LONGITUDE: 77°02'46" 

ELEVATION 540 feet 

AQUIFER : Wissahickon Formation 
(albite schist facies) 

IMPROVEMENTS : Small springhouse "'i th trough 
leading to farm pond 

USE : None ; owner uses "ell \Va ter (spring 
supplies pond) 

PHOTOGRAPH OF SPRING Date: September 1982 

CHEMICAL ANALYSIS (field) 

Date pH Conductivity Hardness Chloride 
(llmhos/cm) (mg/L as CaC0

3
) (mg/L) 

10/20/80 6.9 56 20 18 
10/10/80 6.6 57 26 17 
12/08/80 6. 8 55 20 22 
1/07/81 6.8 55 20 23 
9/01/82 55 

REMARKS 

Located on north side of Bush Park Road and 
west of residence . 

2. 

' 8 

, 6 

'2 ,. 
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LOCATION MAP 

~voodb ine 7~-minu te q uadr angle 

0.5 MIL ES 
I 

TEMPERATURE DATA 

t 
N 

Range : 11 . 5°C to 13°C (53°F to 55.4°F) 

1980 

Period : 9/24/80 to 9/11/81 

Mean: 12.1°C 
(Based on 13 measurements) 

DISCHARGE DATA 

Date 

11/10/80 

1981 

±1 gal/min (est.) 

SPR NG NO . HO- Be ! '12 
LOC ATION ; CARRS HILL 

HEAN TEMP. 12. 1 DEGREES C 

MEAN 

GRAPH SHOWING MONTHLY TEMPERATURE 

68 

85 

62 

59 

56 

53 

5. 

07 

38 

35 



TABLE 8. RECORDS OF SPRINGS (continued) 

SPRING NO . H0-BD 15 

COUNTY : Hm"ard 

NAME: UnknOlVTI 

OWNER : Franciscan Fathers 
( Cat holic Di ocese ) 

LATITUDE: 39°15 ' 33" 

LONGITUDE 76°56 ' 33 " 

ELEVATION 450 fee t 

AQUIFER : Cockeysville Harb l e ( ?) 

IMPROVEMENTS : Concr ete bunker ,,, i th pipe 
l eading to s'vimming pool 

USE : To fill s,,, i mming pool together ,,,ith a 
nearby ,,,ell 

SPR NG NO . HO-BD IS 

LOCATION : GLENELG 

MEAN FLO\"! 9. 4 gpm 

MEAN 

OCT NOV DEC ,JAN FEB MAR APR MAY ,JUN JUL AUG SEP OCT NOV DEC ...JAN 

1980 198 1 1982 

GRAPH SHOIHNG MONTHLY DISCHARGE 

CHEMICAL ANALYSIS (field) 

Date pH Conductivity Hardness Chloride 
(\lmhos/ cm) (mg/ L as Ca C0

3
) (mg/ L) 

11/07/ 80 7.4 275 101 19 
12/08/80 6 . 5 143 35 24 
1/07/81 6 . 9 151 54 38 
2/10/81 6.2 320 140 19 

Zero f1m" observed during 
may be due to freezing of 
reported at 20 gal/mi n in 
Meyer , 1954 , p . 65) . 

January and February 1981 
discharge pipe. Flow 
July 1952 (Dingman and 
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LOCATION MAP 

Sykesville 7y,- minute quadrangl e 

0.5 MILES 
I 

TEMPERATURE DATA 

t 
N 

Range : 7°C to 16°C (45°F to 61°F) 

Period: 1 0/02/80 to 10/05/81 

Mean : 12 . 9°C 
(Based on 13 measurements) 

DISCHARGE DATA 

Ran ge : 0 to 24 gal/minI 

Period: 10/02/80 to 10/05/81 

Mean: 9 . 4 ga l /min 

SPRING NO 

LOCATION GLENELG 

MEAN TEMP 1 2 , 9 DEGREES C 

4 7 " . 
44 ~ 

" 4 1 ~ 
~ 

38 " ~:L 2 _ 
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GRAPH SHOWING MONTHLY TEMPERATURE 



TABLE 8. RECORDS OF SPRINGS (continued) 

SPRING NO. HO- BF 35 

COUNTY : Hm.ard 

NAME : Never- Ending Spring 

OWNER : St ate of Mar y l and 
(Forest and Park Services) 

LATITUDE : 39°18 ' 52 " 

LONGITUDE : 

ELEVATION 360 feet 

AQUIFER: Setters Formation 

IMPROVEMENTS: Spring pit with pipeline going 
dotmhill to a large enclosed reservoir 

USE : None . Formerly supplied tmm of Danie ls 
a nd a n old mill 

' 0'--'~'-'--'--'-~--r--.--r--'-'--'--'--'--r-' 
9 

8 

w 
j 7 
z 
H 
t 

6 

• 5 
z 
o 

LOCATION ; DANIELS 
MEAN FLO~ 4 0 gpm 

~ 4r-__ ~~ ____________ ~~~ __ ~ _____________ ME_A_N~ 

" 
, 
o 

3 

" 2 " 

o 'cSSEE";POO;c'CTh:iiNOWV,"OWEfc -:-i~AAiNhF'?FE'FiBMM;;;;;ARh.AP>iiR!'M"A¢Y -:-;~U;;;NJ-:~"U,,-tL'A"'UGh.SE"';P~O"'C+T "'No"'vho~EC 
1980 1981 

GRAPH SHOHING !IONTHLY DISCHARGE 

CHEMICAL ANALYSIS (field) 

Date pH Conductivity Hardness Chloride 
(Jlmhos/cm) (mg/L as CaC0

3
) (mg/ Ll 

10/17/80 6 . 7 130 30 38 
11/07/80 6.5 1 20 36 29 
12/30/80 6 . 9 132 30 50 

1 /08/81 6 . 3 132 32 38 

REMARKS 

Spring flm. meas ured inside large bric k reservoir 
from 2- inch- diameter vertical discharge pipe . 
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· " "'2 · " " °1t:21 

LOCATION MAP 

Ellicott City 7~-minut e quadrangle 

a 
I 

0.5 MILES 
I 

TEMPERATURE DATA 

t 
N 

Range : 3 . 5°C t o 17°C (38°F to 63°F) 

Period: 9/24/80 to 9/11/81 

Mean: 10. 8°C 
(Based on 13 measurements) 

DISCHARGE DATA 

Range: 3 . 0 to 5 . 0 gal/min 

Period : 9/24/80 to 9/11/81 

Hean : 4 . 0 gal/min 
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62 ~ 
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TABLE 8. RECORDS OF SPRINGS (continued) 

SPRING NO. HO- CE 54 

COUNTY : Hmo/a rd 

NAME : Unknmm 

OWNER: Rouse and Asso ciates, I nc . 

LATITUDE : '3 9° 12 ' 20" 

LONGITUDE : 76°53 ' 47 " 

ELEVATION 380 fee t 

AQUIFER : lVissahickon Formation 
(Oligoclase fac ies) 

IMPROVEMENTS: Small spring box 

USE: No ne 

PHOTOGRAPH OF SPRING Date : Barch 1982 

CHEMICAL ANALYSIS (field) 

Date pH Conductivity Hardness Chloride 
(Ilmhos/cm) (mg/L as CaC0

3
) (mg/ Ll 

9/2 5/ 80 6 . 5 41 10 20 
10/2 0/ 80 6 . 0 l,9 11 20 
11/10/80 6.6 39 10 21 
12/08/30 6.3 40 11 24 

125 

LOCATION MAP 

0. 5 MILES 
I 

TEMPERATURE DATA 

t 
N 

Range : 3 . 5 °C to 13 °C (38°F to 55°F) 

Period : 9/25/80 to 9/11/81 

Mean : 10 . 4 °C 
(Based on 1 3 meas urements) 

DISCHARGE DATA 

Da te 

10/20/ 80 t o 
9/11/81 1 to 2 gal/min (est.) 
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SPRING NO . 

MEAN TEMP . 
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TABLE 8. RECORDS OF SPRINGS (continued) 

SPRING NO. HO- CF 32 

COUNTY: 

NAME : Unknown 

OWNER Ernest Schnellenger 

LATITUDE 

LONGITUDE: 

ELEVATION 260 feet 

AQUIFER: Houn t Wash ing t on Amphibolite 

IMPROVEMENTS: Small spring pit and discharge 
pipe 

USE : Domestic 

PHOTOGRAPH OF SPRH1G Da t e : March 1982 

Date pH 

11 /07/80 6 . 4 
12/08/80 5 . 9 

1 /07/Sl 6.4 
2/ l 0/Sl 6 . S 

CHEMICAL ANALYSIS (fie ld) 

Conductivity 
(p.mhos/cm) 

255 
240 
240 
250 

Hardness 
(mg/ L as CaC03) 

71 
72 
GO 
75 

REMARKS 

Chloride 
(mg/ Ll 

26 
26 
30 
30 

Spring ",as once open to passersby; hmvever , it 
",as closed in 1969 beca use of debris acc umul ation. 
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LOCATION MAP 

Savage 7~-minute quadrangle 

a 
I 

0.5 MILES 
I 

TEMPERATURE DATA 

Period: 9/22/80 to 9/ 11/81 

Mean: 10 . 9°C 

t 
N 

(Based on 13 measurements) 

DISCHARGE DATA 

Date 

2/10/81 (min . ) 
3/06/81 (max . ) 

<0 . 5 t o 2 gal/min (est . ) 

2 . .~~ _ ________ ~ 66 

i
-r-r kpR1NG ~o . I: Hb-CF 32 

\ 8 LOCATION : ILCHESTER 

(I) MEAN TEMP . : 10 . 9 DEGREES C 
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TABLE 8. RECORDS OF SPRINGS (continued) 

SPRING NO. HO- CF 38 

COUNTY: Hm,ard 

NAME: Unknmo/Il 

OWNER: Baltimore Gas and Electric Co. 
(lessee) 

LATITUDE: 39°11 '16" 

LONGITUDE: 76°49 '54" 

ELEVATION 310 feet 

AQUIFER: Baltimore Gabbr o Compl ex 

IMPROVEMENTS: Concrete blockhous e 

USE: Domestic (user has easement on spring) 

PHOTOGRAPH OF SPRING Da t e: September 1982 

CHEMICAL ANALYSIS (field) 

Date pH Conductivity Hardness Chloride 
(llmhos/cm) (mg/L as CaC03) (mg/ Ll 

4/08/81 6.0 154 50 24 
5/19/81 6 . 4 156 61 32 
6/ 12/81 6. 6 154 56 34 
7/09/81 6.9 155 

REMARKS 

Loca ted along high tension l ines north of Sno",d en 
Park",ay. Field test for nitrate (N) = 0 . 9 mg/ L on 
12/09/81; = 0. 8 mg/L on 9/16/82 . 
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LOCATION MAP 

Savage 7 ~-minute quadrangle 

0.5 MILES 
I 

TEMPERATURE DATA 

Period: 4/08/81 to 3/17/82 

Hean: 12 . 4°C 

t 
N 

(Based on 12 measurements) 

DISCHARGE DATA 

Date 

L,/08/81 (max . ) 
12/09/81 (min . ) <0 . 5 to 5 ga l /min (est.) 

66 

LOCATION : COLUMBIA 65 

MEAN TEMP . 12 . 4 DEGREES C 
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MEAN 

53 

50 

4 7 

36 

35 

---L I I I I t I l...........-L.. 32 
APR MAY -JUN .JUL AUG SEP OCT NOV DEC ,.JAN FEB MAR APR MAY "';UN ..JUL 

198 1 1982 

GRAPH SHOWING MONTHLY TEMPERATURE 



TABLE 8. RECORDS OF SPRINGS (continued) 

SPRING NO. HO- CG 20 

COUNTY : Hm,mrd 

NAME: Unknown 

OWNER : Sta t e of Har y 1and 
(Hi ghway Adminis t ration ) 

LATITUDE: 39°l3 ' 08 " 

LONGITUDE: 76°42 ' 59 " 

ELEVATION 140 feet 

AQUIFER: J ames Run Fo r mat i on 

IMPROVEMENTS : Con cret e basin built into road 
cut near foot of hill 

USE : None ( in t ermit t en t by passers by) 

PHOTOGRAPH OF SPRING Date: Februa r y 1982 

CHEMICAL ANALYSIS (field) 

Date pH Conductivity Hardness Chloride 
(llmhos/cm) (mg/L a s CaC0

3
) (mg/ L) 

9/24/80 6 . 3 l39 42 26 
10 / 20/80 5 . 9 157 .3 4 28 
11/07/80 5 . 9 151 1,6 20 
1 2 /08 / 80 6 . 1 142 34 30 

REMARKS 

Loc a ted s outh of Pat a ps co Riv e r and wes t o f Chess i e 
Sys t em Ra i lro a d trac ks a long LBlJye r s Hi l l Road . 
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TEMPERATURE DATA 
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Ran ge : 8 . 0°C t o l s . soC ( 46 °F to 60°F) 

Pe riod : 9/ 24/80 to 9/11 /81 

Hean : 12 . 0 ° C 
(Based on 13 measuremen t s ) 

DISCHARGE DATA 

Da t e 

10/ 20/80 t o 
9/ 11 / 31 

o to <1 ga l/mi n (e s t .) 
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TABLE 8. RECORDS OF SPRINGS (continued) 

SPRING NO. NO- BF 7 

COUNTY : Hontgomer y 

NAME: UnknOlvn 

OWNER : Roger Hatkins 

LATITUDE : 39°17 ' 52 " 

LONGITUDE: 77°09 ' 55 " 

ELEVATION 640 fee t 

AQUIFER : Urbana Formation l 

IMPROVEMENTS : Springhouse 

USE: None 

PHOTOGRAPH OF SPRING Date: September 1982 

CHEMICAL ANALYSIS (field) 

Date pH Conductivity Hardness Chloride 
(pmhos/cm) (mg/L as CaC0

3
) (mg/ L) 

4/13/81 5. 8 123 30 36 
5/22/81 5. 7 124 25 35 
6/15/81 5.8 120 22 38 
4/13/82 5. 3 183 17 
9/01/82 144 

REMARKS 

Located on Long Corner Road approximately 2 miles 
east of Damascus . Chemical f i eld t est s : Nitr a te (N) 
; 4 . 0 mg/L on 12/09/81, and nitrate (N) ; 2. 5 mg/L on 
4/15/82 . 

Designated as Unit A (phyllite) on geol ogi c ma p by 
A. J. Froeli ch (1975). 
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TEMPERATURE DATA 
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Ran ge : 3 . 0°C to 14. 0 °C (37 °F to 57°F) 

Period : 4/13/81 to 3/17/82 

Hean : 10. 7°C 
(Based on 12 measurements) 

DISCHARGE DATA 

Date 

10/ 14/81 (min . ) 
4/13/81 (max.) 

o to 1 gal/min (est . ) 
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TABLE 8. RECO RDS OF SPRINGS (continued) 

SPRING NO. HO- CB 12 

COUNTY : Hontgomery 

NAME : Unknown 

OWNER : John Armentrout 

LATITUDE : 

LO NGITUDE : 

ELEV ATION 360 fee t 

AQUIFER: Ne,,, Ox fo rd Formation I 

IMPROVEMENTS: Cinder-block springhouse and 
s ubmerged barre l casing 

USE : None, al though the spring ",as i n use 
during the Civil Har and s uppl ied nearby 
camps of Union forces 

PHOTOGRAPH OF SPRING Date: February 1 982 

CHEMICAL ANALYSIS (fie l d ) 

Date pH C onduc tiv ity Hard ness C hloride 
(\lmhos/cm) (mg/L as CaC0

3
) (mg/ L) 

1 /22/81 5.8 94 22 44 
2/13/81 5 . 8 116 32 34 
3/27/81 5 . 7 118 38 48 
4/13/81 5 . 8 1 27 37 35 

REMARKS 

Spring not flm"ing ",hen examined on 9/l4/8l. 
Formerly used as domes ti c s upply for tenant house . 

I Probably a t base of sa ndstone l a yer . 
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TABLE 8. RECORDS O F SPRINGS (continued) 

SPRING NO. MO- CB l3 

COUNTY: Montgomery 

NAME . Unknmm 

OWNER: Nationa l Park Service 
(C & 0 Canal) 

LATITUDE : 39°13 ' 21" 

LONGITUDE: 77°26 ' 59" 

ELEVATION 230 feet 

AQUIFER : Ne,v Oxford Formation 

IMPROVEMENTS: Small stone stru c ture 

USE : None 

PHOTOGRAPH OF SPRING Date : ~larc h 1982 

CHEMICAL ANALYSIS (fi e ld) 

Date pH Condu ctivi ty Hard ness C hloride 

(Ilmhos/cm) (m g/L as CaC0
3

) (mg/L) 

2/l3/81 5 . 8 128 32 24 

3/09/81 5 . 6 126 } 7 37 

4/l3/81 5 . 9 1 24 37 22 

5/22 / 81 5 .9 122 40 29 

REMARKS 

In Novembe r 19 52 , f low reported to be ±l ga l/min 
by Dingman a nd Meyer (1954 , p . 80) . Spring emp ties 
to adjacent small stream . 
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LOCATION MAP 
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TEMPERATURE DATA 
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N 

Range: 4 . 0 °C to 16 . 0°C (39 °F to 61 °F) 

Period : 1/22/81 to 8/31/81 

Mea n : 9 . 6°C 
(Based on 8 measurements) 

mSCHAR GE D A T A 

Date 
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TABLE 8. RECORDS OF SPRINGS (continued) 

SPRING NO. Mo-CC 71 

COUNTY : Mont gomery 

NAME : Unknm~n 

OWNER : L . H . Hax<~e11 

LATITUDE : 

LONGITUDE : 

ELEVATION 600 f eet 

AQUIFER : Urbana ( ?) Format i on! 

IMPROVEMENTS : Spr i n ghouse 

USE : No ne 

PHOTOGRAPH OF SPRING Da t e : Fe br uary 1982 

CHEMICAL A NALYSIS (fi e ld) 

Date pH Conduc tiv ity Hard ness Chloride 
(\lmhos/ c m) (mg/L as CaC0

3
) (mg/ L) 

2/13/81 6 . 2 460 60 84 
3/09/81 5 . 6 35 0 40 78 
4/13/8 1 5 . 5 400 53 94 
5/22/81 6 . 1 360 53 94 

REMARKS 

O,mer reports spring i s cont a mina t e d . Nitrate 
(as N) was 0 .9 mg/L for fi e l d test on 12/18 / 81 . 

I Des i gna t ed as phy l li t e (Unit A) on 1975 geologic 
map o f Hont gomery County by A. J . Fr oelic h. 
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TEMPERATURE DATA 
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Hean : 12 . 2°C 
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N 
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TABLE 8. RECORDS OF SPRINGS (continued) 

SPRING NO. MO- CG 20 

COUNTY: Montgomery 

NAME : Unkno<m 

OWNER : \,ashington Suburban Sanita r y 
Commission 

LATITUDE : 39°14 ' 08" 

LONGITUDE : 77 °03 ' 21" 

ELEVATION 420 feet 

AQUIFER : Gneiss l 

IMPROVEMENTS: Stone spring pit 

USE: None 

PHOTOGRAPH OF SPRING Date : Apr il 1982 

CHEMICAL ANALYSIS (field) 

Date pH Conductivity Hardness Chloride 
(jlmhos/cm) (mg/L as CaC03) (mg/L) 

4/13/81 6.1 98 30 36 

5/20/81 6. 1 94 28 40 

6/12/81 6. 3 97 25 44 

7/13/81 6. 4 98 
4/13/82 6 . 2 159 14 

REMARKS 

Located on east side of Mar yl and Route 97 about 
0. 2 mile sou th of bridge across Patuxent River. Ch emical 
field t es t s : Nitrate (N) = 0 . 9 mg/L on 12/09 /81; 
nitrate (N) = 2 . 1 mg/L on 4/15/82 . 

1 Designated as Unit D (Gn ei ss) on litho l og i c map of 
A. J . Froelich (1975) . 
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Range : 10 .0 °C to 14 .0 °C (50 °F to 57°F) 

Period : 4/13/ 81 to ·3/17/82 

Mean : 12 . 0°C 
(Based on 12 measurements) 

DISCHARGE DATA 
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4/13/81 (meas . ) 1. 5 ga l /min 
<1 to 2.5 gal/min (est.) 
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TABLE 8. RECORDS OF SPRINGS (continued) 

SPRING NO. NO- ED 11 

COUNTY : Montgomery 

NAME: Herron Sprin g 

OWNER: J . Shaver 

LATITUDE : 

LONGITUDE : 

ELEVATION 190 fee t 

AQUIFER : Hissahickon Forma tion 
(Upper Peli tic Facies) 

IMPROVEMENTS: Springhouse, pump, a nd large 
concre te reservoir under springhouse 

USE : None; former l y served several home s at 
e nd of Spring Ridge Road 

PHOTOGRAPH OF SPRING Da t e : February 1982 

CHEMICAL ANALYSIS (field) 

Date pH Conductivity Hardness Chloride 
(Ilmhos/ cm) (mg/L as CaC 0

3
) (mg/I.) 

11/ 21/80 6 . 9 78 26 26 
12/19/ 80 6 . 8 78 26 24 
11/12/81 6 . 2 77 20 34 

3/09/81 5 . 8 98 28 38 

REMARKS 

In October 1964, f1m" measured at 0 . 4 gal /min by 
USGS; measurements co uld only be made of overf l ow . 
Ni trate (N) = 0.4 mg/L on 9/16/82. 
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LOCATION MAP 

Seneca 7!:;- minut e quadr an gle 
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TEMPERATURE DATA 

Period : 10/22/30 to 10/13/ 31 

Mean: 11. 4 °c 
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DISCHARGE DATA 
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65 ~ 

Ul 62 ~ 
~ Ie ~ 
~ 59~ 
~ 14 ~ 
Ul S6 Ul 

' ~'2 ~ 8 c-~--------------~~ __________________ --t53~ 
a 10 50 a 

" 6 · ~ · " · , 
~ 4 

4 7 " . 
j 

"" < . 
41 ~ 

~ 
36 " 

:L~~-~.--.cf=,h,'+;~-=h;C;:!- :: 
OCT NOV DEC JAN FEB MAR APR MA Y ...JUN .JUL AUG SEP OCT NOV DEC JAN 

1980 1981 1982 

GRAPH SHOWING MONTHLY TEMPERATURE 



TABLE 8. RECORDS OF SPRINGS (continued) 

SPRING NO. 

COUNTY : 

NAME: 

OWNER : 

LATITUDE : 

LONGITUDE: 

ELEVATION 

AQUIFER : 

110- EF 50 

Hontgomery 

All Pure Spring 

Al l Pure Spring \,)ater Company I 

39°03 ' 38" 

77°09 '4 5" 

360 feet 

\Hssahickon Formation 
(Upper Pe l itic Facies) 

IMPROVEMENTS: Discharge pipe l eadin g from 
ruins of springhouse 

USE: None during 1980- 82 

PHOTOGRAPH OF SPRING Date : Septel'lber 1982 

CHEMICAL ANALYSIS (field) 

Date pH Conductivity Hardness Chloride 

(jlmhos/cm) (mg/L as CaC0
3

) (mg/ L) 

10/02/80 6 . 5 110 24 33 

11/10/80 6.5 112 23 28 

12/11/80 5 . 5 110 34 34 

1/12/81 6.2 115 21 40 

REMARKS 

Partial chemical analysis of this spring given in 
Dingman and }leyer (1954, p . 55). Field nitrate (N) 

1 . 2 mg/L on 9/16/82 . 

I Name of mmer in 1954 (Dingma n a nd Heyer , p. 104) . 
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TEMPERATURE DATA 
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DISCHARGE DATA 
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10/13/81 2 to 5 gal /min (est . ) 
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TABLE 8. RECORDS OF SPRINGS (continued) 

SPRING NO. 

COUNTY : 

OWNER: 

LATITUDE: 

LONGITUDE: 

ELEVATION 

AQUIFER: 

HO- FF 18 

Montgomery 

River Road Spring 

State of Naryl and 
(Highway Administration) 

38°59 ' 46 " 

77°09'59" 

180 feet 

Gneiss! 

IMPROVEMENTS : 
discharge pipe 

Stone ledge and plastic 

USE: Used by passersby to fill jugS and 
other containers 

10 

9 

8 

w 
j 7 
z 
H 
< 

6 

• 5 
z 
o 
J 
J < 
< o 

, 
o 

3 

J 2 

" 

I I I 
SPRING NO . MO-FF 18 

LOCATION : RIV ER ROAD 

MEA N FLOW o 9 gprn 

----= 7 
MEAN 

o NOV DEC "AN FEB HAJ APJ HA~ "u~ "utAUGL~-'D"'C";T-;:N"'O"V"D"'E;!-C--;"""AN~FE~B 
1980 1981 1982 

GRAPH SHOI.JING MONTHLY D 1SCEAnCE 

CHEMICAL ANALYSIS (field) 

Date pH Conductivity Hardness Chloride 
(Ilmhos!cm) (mg/L as CaC0

3
) (mg!L) 

11/07/80 6.0 150 46 26 
12/11/80 6. 2 140 40 38 
1/12/81 5 . 9 140 46 26 
2/13/81 5 . 8 144 38 23 

REMARKS 

Located just west of 1- 495 on River Road. Minima l 
flO1" probably due to removal of s ton e f rom quarry behind 
spring, and r ed uc tion of head. 

Unit D of bedrock map of Mont gomer y County by 
A. J . Froelich (1975). 
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DISCHARGE DATA 
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TABLE 8. RECORDS OF SPRINGS (continued) 

SPRING NO . HO- FG 10 

COUNTY : Hontgomery 

NAME: Takoma Spring 

OWNER : City of Takoma Park 

LATITUDE: 38°58 ' 24 " 

LONGITUDE : 77°00 ' 19" 

ELEVATION 200 fee t 

AQUIFER : Gneiss! 

IMPROVEMENTS: Sprin ghous e a nd discharge 
trough belo .. Andre\~s Schoo l. Apparently 
drains into public se .. er 

USE : None. Spring \~as knOlffi and used 
during co lonia l period 

PHOTOGRAPH OF SPRING Date : Harc h 1982 

C HEMIC AL A NALYSIS (fi e l d ) 

Date p H C ondu c tiv ity Hardness Chloride 
(fl m h os/cm) (mg/L as CaC0

3
) (mg/L) 

10/02/80 5 . 4 140 10 1,6 
11 /07 /80 5 . 4 132 21 36 
12/11/80 4.8 131 10 42 
1/12/81 4 . 9 132 14 48 

REMARKS 

Water may be issuing from Coasta l Pl ain grave l at 
or near contact \vith underlying gneis s . Spring is 
l oca ted n ear Prince George ' s County line . 

I Unit D of bedrock ma p of 110nt gomery County by 
A. J . Froelich (1975) . 
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TABLE 8. RECORDS OF SPRINGS (continued) 

SPRING NO. WA- AH 10 

COUNTY : Was hingt on 

NAME: Troupe .Springs 

OWNER : A. G. St ot e1myer 

LATITUDE : 39 0 40 ' 27 " 

LONGITUDE: 770 47 ' 34" 

ELEVATION 440 fee t 

AQUIFER : St . Paul Group 

IMPROVEMENTS: Discharge dit ch and stone 
re t aining wall 

USE : None 

PHOTOGRAPH OF SPRING Da t e : Harch 1982 

CHEMICAL ANALYSIS (fi eld) 

Date pH Conductivity Hardness Chloride 
(Ilmhos/cm) (mg/ L as CaC03) (mg/L) 

1 /28/81 7. 3 740 280 40 
2/25/81 7. 2 640 244 30 
3/18/ 81 7. 4 630 270 52 
5/22/81 7.1 660 272 43 

REMARKS 

Sl aughter (196 2, p . 229) repor ts t he fo l lowing 
f i eld t es t s : Hardness as CaC03 = 248 mg/L; Chloride 
(CI ) = 14 mg/L ; and pH = 7. 0 . 
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TEMPERATURE DATA 
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Period : 1 /28/81 to 12/08/81 

Hean : 11. 7°C 
(Based on 13 measurement s ) 

DISCHARGE DATA 

Da t e 

5/ 22/ 81 (max . ) 200 t o 300 ga l / min (est . ) 
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TABLE 8. RECORDS OF SPRINGS (continued) 

SPRING NO. HA- AJ( 3 

COUNTY : Hashington 

NAME: Unknmm 

OWNER : ElI-lOod Hauver 

LATITUDE : 39°40 ' 40" 

LONGITUDE: 77°34 ' 19" 

ELEVATION 650 feet 

AQUIFER: Toms t mm Format ion 

IMPROVEMENTS: Stone house built over spring 
t hat f I m,s ~nto a pond ; retaining Hall around 
pond. l.Jater discharges through a cu l ver t under 
the high",ay 

USE: Domestic supply and heat pump 

PHOTOGRAPH OF SPRING Date : ~Iarch 1982 

CHEMICAL ANALYSIS (fie ld) 

Date pH C onduc tivity H ard ness Chlorid e 

(p. m h os/cm) (mg/ L as CaC0
3

) (mg/ L) 

3/17/81 7. 4 250 70(?) 48 

1,/10/81 8 . 0 1,05 11,6 68 

5/26/81 7. 0 370 135 58 

6/18/81 7.0 240 86 47 

REMARKS 

O<mer uses spring for a ir c ond itioning in summe r 
and f or heating in Hinter . 

I FloI' measurements report ed by Mar tin Wa lther o f th e 
Maryland Water Resources Administration . 
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TEMPERATURE DATA 
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Period : 3/17/81 to 2/19/82 

Hean : 11 . 3°e 
(Based on 13 measurements) 

DISCHARGE DATA 
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TABLE 8. RECORDS OF SPRINGS (continued) 

SPRING NO. WA- AK 32 

COUNTY : lolashing t on 

NAME : Gl en Af ton Spr ing 

OWNER: lolas hin gton County Parks 

LATITUDE : 39°42 ' 54" 

LONGITUDE : 77°30 ' 41 " 

ELEVATION 1,180 feet 

AQUIFER: Wever ton Quartzi t e 

IMPROVEMENTS : Former l y had a fr ame s helter 
over s pr l ng pit with a pipeline running uphill 
to the resort park, wh i ch has been partially 
restored 

USE: Not used for many years prior to 1952 . 
--This spring I,as formerly the s upply for Pen Mar 

Park and may have supp lied some d",ellings in 
the TOI-m of Pen tlar 

PHOTOGP.Jl.PH OF SPRING Da t e: November 1982 

CHEMICAL ANALYSIS (field) 

Date pH Conductivity Hardness Chloride 
(Ilmhos/ cm) (mg/L as CaC03) (mg/ L) 

10/ 21 / 82 6 . 4 40 33 
11/18/82 5 . 6 44 30 
12/15/82 5 . 4 44 32 
1/13/83 5 . 8 36 
2/10/83 6 . 0 32 
3/25/83 5 . 3 68 40 

REMARKS 

Spr ing loca t ed "'est of Western Maryland Rai l road 
tracks about 0 . 4 mile sou th of point ",here railroad 
tracks cross the Pennsylvania State line . Spr i ng is 
dOlmhi l l from site of r es tored park in TOlm of Pen Mar . 

Measured at tile discharge pipe on hillside. Some 
leakage occurring so that tot a l flo", of spr ing co uld 
not be measured--may be t",o to three times th e quantity 
measured. Mean of six measured f lows (19 32 - 83)- 3 . 0 
ga l/min . 
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LOCATION MAP 

Smith sburg 7Y,- minute quadrangl e 

0.5 MILES 
I t 

N 

TEMPERATURE DATA 

Da te 

10/21/82 
10/28/82 
11/18/82 
1/13/83 
2/ 10/83 
3/25/83 

Date 

10/28/82 
11/18/82 
12/15/82 
1/13/83 
2/10/83 
3/25/83 

10.soC (SO . S°F) 
10 . soC (SO . S°F) 
l1.0°C (52°F) 
10 . 0°C (50°F) 
10.0 °C (50°F) 
10. soC (SO . 5°F) 

DISCHARGE DATA 

3 . 0 gal /min (meas .) l 
4.4 gal /min (meas . ) 
1.0 gal/min (meas . ) 
1.0 ga l/min (meas . ) 
0 . 7 gal /min (meas .) 
7 . 7 gal/min (meas . ) 



TABLE 8. RECORDS OF SPRINGS (continued) 

SPRING NO. HA- BF 3 

COUNTY : Washington 

NAME: Big Sprin g 

OWNER : Mrs. Leroy P. Cl ark 

LATITUDE: 39°37 ' 46" 

LONGITUDE: 77°56 ' 21" 

ELEVATION 420 feet 

AQUIFER : Conococheague Limestone 

IMPROVEMENTS: House built above main spring 
outlet. Small sprin ghouse l ocated t o the south 

USE: Domestic 

PHOT OGRAPH OF SPRING Date : March 1982 

CHEMICAL ANALYSIS (field) 

Date pH Conductivity Hardness Chloride 
(Ilmhos/ cm) (mg/L as CaC03) (mg/ L) 

1/28/81 7 . 9 400 171 29 
2/25/81 7. 0 380 160 20 
3/ 18/81 7. 4 400 164 40 
5/26/81 7. 5 400 178 42 

REMARKS 

Flow measured by Slaughter (196 2 , table 39) . 
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LOCATION MAP 

0.5 MILES 
I 

TEMPERATURE DATA 

t 
N 

Period : 1/28/81 to 12/08/81 

Mean: 11. 8°C 
(Based on 12 measurements) 

DISCHARGE DATA 

Date 

May 1958 1 ,100 gal/min (meas.) 

MEAN 

66 

65 

62 

5. 

56 

53 

50 

3. 

35 
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TABLE 8. RECORDS O F SPRINGS (continued) 

SPRING NO. IoJA- BF 24 

COUNTY loJashington 

NAME: Clear Spr ing 

OWNER: TDlvn of Cl ear Sprin g (?) 

LATITUDE: 39°39'19" 

LONGITUDE 78°55 '4 9" 

ELEVATION 550 feet 

AQUIFER: Conococheague Limestone 

IMPROVEMENTS: Concrete shed Hith trough 

USE: Non e . Nearby sign says "Unsafe to Drink" 

PHOTOGRAPH OF SPRING Date : March '1982 

Date 

5/26/81 
6/18/81 
7/17/81 
8/ 11/81 
6/08/82 

pH 

7 . 3 
7 . 4 
7 . 5 
7 . 0 
6 . 9 

CHEMICAL ANALYSIS (field) 

Conductivity 
(Ilmhos/cm) 

510 
500 
510 
567 

Hardness 
(mg/L as CaC0

3
) 

200 
221 

REMARKS 

Chloride 
(mg/L) 

46 
50 

This is reported to be the original " c lear spring" 
from ",hich the tDlm \vas named . TIVelve- inch trout 
observed in stone-li ned trough leading aIVay from spring . 
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LOCATION MAP 

Cl ear Sprin g 7!2- minu te quadran gl e 

o 
I 

0.5 MILES 
I 

TEMPERATURE DATA 

t 
N 

Period : 4/17/81 to 3/ 11 /82 

11ean : 12 . 3°C 
(Based on 12 measurements) 

DISCHARGE DATA 

Date 

6/ 18/81 (max . ) 3 to 5 gal/min (est . ) 
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SPRiNG NO . WA-6F 2 4 
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LOCATION : CL EAR SPRI NG 
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TABLE 8. RECORDS OF SPRINGS (continued) 

SPRING NO. \vA- BI 36 

COUNTY : Hashington 

NAME : Museum Spring 

OWNER: City of Hagers t mm 

LATITUDE 39°33 ' 07 " 

LONGITUDE : 77°43 ' 53 " 

ELEVATION 550 f ee t 

AQUIFER : . St onehenge Forma t ion 

IMPROVEMENTS: Stone and con crete dam forming 
a smal l poo l 

USE: None , except t o supp l y pond i n city park 

LOCATION MAP 

Hagers t mm 7l:;- minu te 
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0.5 MILES 
I t 

N 

'00 TEMPERATURE DATA 

90 

80 

w 
j 70 
Z 
H 
[ 

60 

" w • 

SPRING NO . WA-B 36 

LOCATION : HAGERSTOWN 

MEAN FLOY 5e . 12I gpm 

MEAN 
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o MAR APR HA Y ,JUN ,JUL AUG SEP OCT NOV DEC ..J AN F E B MAR APR HAY ,JUN 

198 1 1982 

GRAPH SHOIHNG l-IONTELY DISCHAIlGE 

CHEMICAL ANALYSIS (fi e ld) 

Date pH Conductivity Hard ness Chloride 
(p.mhos/ cm) (mg/L as Ca C0 3) (mg/ Ll 

4/17/81 6 . 4 730 290 54 
5/26/81 6 . 9 697 294 45 
6/ 18/81 7. 0 700 284 59 
7/17/81 7. 2 700 
4/2 9/82 7. 3 

REMARKS 

This is one of a group of springs feed i ng ponds 
in t he ci ty par k . Hi gh floB rate measured with 
2- gal l on con t ain er . 
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Range : 11 . 0°C to 13 . 3°C (52°F to 56°F) 

Pe r iod : 3/18/81 t o 2/19/82 

Hean : 

Range : 

Period : 

Mean: 

12 . 2°C 
(Based on 12 measurement s ) 

DISCHARGE DATA 

30 to 60 gal / min 

3/18/81 t o 2/ 19/82 

50 gal/min 

~P-R'-NG-rN-O -r-"'A-_-BI'-3'6 --~-r·S 
LOCATI ON: HAGERSTOUN 
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TABLE 8. RECORDS OF SPRINGS (continued) 

SPRING NO. WA- CH 2 

COUNTY : Washington 

NAME: St . James Spring 

OWNER : St. J ames School 

LATITUDE: 39°34 ' 27 " 

LONGITUDE : 77°45 ' 33 " 

ELEVATION 490 feet 

AQUIFER : Conococheague Limestone 

IMPROVEMENTS : Ston e hous e with door and 
walled discharge channe l 

USE: Schoo l use 

PHOTOGRAPH OF SPRING Da t e : March 1982 

CHEMICAL ANALYSIS (fi e ld) 

Date pH Conductivity Hardness Chloride 
(Ilmhos/cm) (mg/ L as CaC0

3
) (mg/L) 

5/26/81 7 .1 650 264 46 
6/18/81 7. 3 652 294 54 
7/17 /81 7. 5 620 
8/ 11/81 6 . 8 694 

REMARKS 

Sl aughter r epor t s f low of 860 gal/min on 5/29 / 58 
(1962 , table 43) . 
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LOCATION MAP 

Hilliamsport 

0.5 MILES 
I t 

N 

TEMPERATURE DATA 

Period : 4/17/81 t o 3/11/82 

Mean : 

Date 

l,/21/81 

12.0°C 
(Based on 12 meas uremen t s) 

DISCHARGE DATA 

337 gal/min (meas . ) 
(0.75 f t 3 /s) 

$ PR NG NO . I../A-CH 2 

LOCATION: 5 T ..JAMES 

HEAN TEMP . 12 . 0 DEGREES C 

MEAN 

68 
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62 

59 

56 
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TABLE 8. RECORDS OF SPRINGS (continued) 

SPRING NO. HA- CI 83 

COUNTY: lVas hing t on 

NAME : Unknmm 

OWNER : Rober t Beckley 

LATITUDE : 39°33 ' 33 " 

LONGITUDE : 77°44 ' 08" 

ELEVATION 460 feet 

AQUIFER : Conococheague Limestone 

IMPROVEMENTS : None 

USE : 

Date 

None, excep t by cat tle in pasture 

PHOTOGRAPH OF SPRING Date : May 1982 

pH 

CHEMICAL ANALYSIS (field) 

Conductivity 
(llmhos/ cm) 

Hard ness 
(mg/L as CaC0

3
) 

5/ 11/82 7 . 5 520 
6/08/82 6 . 7 

REMARKS 

Chloride 
(mg/ L) 

Field te s t for nitra te = 1 . 9 mg/L on 5/11/82 . 

Measured by L. J . Nutter and M. J . Smigaj 
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LOCATION MAP 

Funkstmm 7~-minute quadrang l e 

0.5 MILES 
I t 

N 

TEMPERATURE DATA 

Date 

5/11/82 
6/08/82 

Date 

7/06/77 
5/11/82 

12°C (54°F) 
14°C (57 °F) 

DISCHARGE DATA 

150 gal/min (meas . )l 
25 t o 50 ga l/min (est .) 



TABLE 8. RECORDS OF SPRINGS (continued) 

SPRING NO. HA- CJ 68 

COUNTY : Hashington 

NAME: Unknmm 

OWNER : State of Mary l and 
(HighHay Adminis t r a tion) 

LATITUDE 39°33 ' 55 " 

LONGITUDE : 77°36 ' 45 " 

ELEVATION 760 fee t 

AQUIFER : Qua t ernary Alluv ium 

IMPROVEMENTS : Pit and discharge pipe 

USE : None , excep t for passersby 
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SPR NG NO . \.IA-CJ 68 

LOCATION : MOUNT LENA 

MEAN FLOIJ 7 . 2 gprn 

MEAN ;t • o ~~~~~--------~-----------f----------
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1981 1982 

GRAPH SHOWING MONTHLY DISCHARGE 

CHEMICAL ANALYSIS (field) 

Date pH Conductiv ity Hardness 
(j.lmhos/ cm) (mg/L as CaC03) 

3/24/81 6 . 7 24 14 
4/17 /31 6 . 8 29 10 
5/26/81 6 . 6 18 6 
6/18/81 6 . 6 1 9 15 

REMARKS 

Chloride 
(mg/ L) 

25 
25 
33 
24 

Note Hide r a nge in measured temperature and 
f 1m.] values . 
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LOCATION MAP 

Myersville 7y,- minute quad r an gle 

o 
I 

0.5 MILES 
I 

TEMPERATURE DATA 

t 
N 

Range : l.O°C to 19 . 9°C (3L,oF to 68°F) 

Period : 2/25/81 t o 2/19/82 

Mean: 10 . 3°C 
(Based on 13 measurements ) 

DISCHARGE DATA 

Range : 1. 3 to 13 ga l/min 

Period : 2/25/81 to 1/25/82 

Mean: 7 . 2 gal/ min 
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TABLE 8. RECORDS OF SPRINGS (continued) 

SPRING NO. HA- DI 6 

COUNTY : Hashington 

NAME : Keedysville Spr ing 

OWNER: Tmm of Keedysville 

LATITUDE : 39°29 ' 15" 

LONGITUDE : 77°41' 33" 

ELEVATION 370 feet 

AQUIFER : Toms town Format ion 

IMPROVEMENTS : Storage tank and Ha t er 
pumping facilities . 

USE: Supplies Keedysville and Boonsboro. 

PHOTOGRAPH OF SPRING Date : Marc h 1982 

CHEMICAL ANALYSIS (field) 

Date pH Conductivity Hardness Chloride 
(Ilmhos/cm) (mg/L as Ca(0

3
) (mg/L) 

5/26/ 81 7.3 498 218 34 
6/18/81 7.4 500 200 36 
7/17/ 81 7.4 470 
8/11/81 517 

REMARKS 

On May 22, 1958, T. H. Slaughter reported th e 
fo 11mving field test r esu lts on this spr ing (table 43, 
p . 235): Total iron (Fe) = 0 mg/L; Hardness = 222 mg/L, 
Chloride (Cl) = 11 mg/L; and pH = 7. 2. 
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LOCATION MAP 

Keedysville 7~-minute quadrangle 
I 

0.5 MILES 
I t 
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TEMPERATURE DATA 

Period: 4/22/81 to 3/11/82 

Mean : 

Date 

4/22/81 

11. 8°C 
(Based on 12 measurement s) 

DISCHARGE DATA 

1,603 ga l/min (meas . ) 
(3 .5 7 ft 3 /s) 

LOCATION : KEEDYSVILLE 

HEAN TEMP . 11 . 8 DEGREES C 

MEAN 

1982 

GRAPH SHOWING MONTHLY TEMPERATURE 

68 

85 

82 

5. 

5. 

53 

50 

47 

38 

35 



TABLE 8. RECORDS OF SPRINGS (continued) 

SPRING NO. WA-DI 8 

COUNTY : Washington 

NAME : Sharpsburg Spring 

OWNER: TOIm of Sharpsburg 

LATITUDE: 39°27 ' 28" 

LONGITUDE : 77°44' 54" 

ELEVATION 410 fee t 

AQUIFER : Conococheague Limestone 

IMPROVEMENTS: Stone wall and concrete pit 

USE : May be used by l ocal passersby . Spring 
reported to be contaminated 

PHOTOGRAPH OF SPRING Date : March 1982 

CHEMICAL ANALYSIS (field) 

Date pH Conductivity Hardness Chloride 
(p.mhos/cm) (mg/ L as CaC0

3
) (mg/ L) 

4/17/81 6. 6 600 224 41 
5/26/81 7 . 3 530 209 40 
6/18/81 7.4 530 239 37 
7/17/81 7. 6 500 

REMARKS 

T. H. Slaugh ter reported the fo llowing field test 
on April 29, 1959, for this spring (1962, t able 43): 
Total iron (Fe) = 0 mg/L; Hardness = 248 mg/L; Chloride 
(Cl) = 14 mg/L; and pH = 7. 0. 
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LOCATION MAP 

Keedysville 7~-minute quadrangle 
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0.5 MILES 
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TEMPERATURE DATA 

t 
N 

Range: 12.0°C to 14 . 0°C (54°F to 57°F) 

2. ,. 
16 

12 I. 

Period: 4/17/81 to 3/11/82 

Mean: 12.5°C 

Date 

4/22/81 

(Based on 12 measurements) 

DISCHARGE DATA 

300 gal/min (meas . ) 
(0.67 ft 3 /s) 
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TA BLE 8. RECORDS O F SPRINGS (continued) 

SPRING NO. \']A- EJ 4 

COUNTY : \.]ashington 

NAME : Part of Your tee Spring group 

OWNER : Town of Br un swi ck 

LATITUDE : 

LONGITUDE : 

ELEVATION 590 feet 

AQUIFER : Catoctin Formation l 

IMPROVEMENTS : Concrete HaI led pit with metal 
shed and roof 

USE : Supplies Town of Brunswi ck (in Fredericl, 
County) 

PHOTOGRAPH OF SPRING Date: Harch 1982 

Date pH 

8/28/81 6.9 

CHEMICAL ANALYSIS (fie ld) 

C onductiv ity 
(pmhos/cm) 

156 

H ardness 
(mg/L as CaC0

3
) 

REMARKS 

Chloride 
(mg/ Ll 

This :pring and \']A- EJ 5 are about 100 feet distant . 
Both feed ~nto a single collecting chamber Ivhere they flOl" 
by gravity to the To\Vll of Br unswick. See recotd of HA-EJ 5 
for floH measurements and temperature and chemical data. 
These springs 1'1ere first inventoried by Slaug hter in 1958 
(1962, tab l e 3) . Location may be slightly south of point 
shown. 

The water may be, in part, from colluvium at the base 
of the mountain . 
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LOCATION MAP 

0.5 MILES 
I t 

N 

TEMPERATURE DATA 

Date 

8/28/81 
9/25/81 

10/15/81 

Date 

10/15/81 

l3.0°C (52"F) 
l2.0°C (51 °F) 
1l . 5°C (53°F) 

DISCHARGE DATA 

12 to 15 gal/min (est . ) 



TABLE 8. RECORDS OF SPRINGS (continued) 

SPRING NO. \.JA- EJ 5 

COUNTY: Hashington 

NAME: Your t ee Spring 

OWNER : Town of Brunswick 

LATITUDE : 39°22 ' 32 " 

LONGITUDE : 77°39 ' 34 " 

ELEVATION 590 fee t 

AQUIFER : Ca t octin Formation 

IMPROVEMENTS: Hood a nd steel s hed over s t on e -
t.a11ed b asin . Discharge pipe to centra l collecting 
basin 

USE : Supplies Town of Brunswi ck (in Fred eri ck 
County) 

PHOTOGP-APH OF SPRING Date : Narch 1982 

C HEMICAL ANALYSIS (fi e ld ) 

Date pH C onductivity Hardness C hloride 
(Jlmhos/cm) (mg/L as CaC0

3
) (mg/L) 

9/ 25/81 6.7 14 8 
10/15/81 7 . 4 144 

4/29/82 7.2 

REMARKS 

T. H. Sl augh ter repor t e d th e f l ow of this s pr ing 
was 1 70 ga l /min on January 8 , 1958 (1962, t able 43) . 
Flow est ima t ed at 400 to 500 gal/min on 4/29/82 . Spring 
is sit ua ted a t the foot of the west s ide of So uth Mo untain . 

Combined f10t. of s pr ings WA- EJ t, and EJ 5 measured a t 
Hater treatment plant in Brunst.ick . 
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TEMPERATURE DATA 

Date 

9/25/81 
10/15/81 

4/29/82 

Date 

10/ l3/81 

10/14/81 

12.0°C 
11 . 5·o C 
l3 . 0°C 

(5 2 OF) 
(51°F) 
(55 °F ) 

DISCHARGE DATA 

149 ga1/min l 
(0 . 33 f t 3 /s) 
146 ga l/min 
(0 . 32 f t 3 /s) 

t 
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CONVERSION FACTORS 

For use of readers who prefer to use metric units, conversion factors for terms used in this report 
are listed below: 

Multiply 

inch (in.) 

foot (ft) 

mile (mi) 

square mile (mi2) 

gallon (gal) 

million gallons (Mgal) 

cubic foot (ft3) 

cubic foot per second 
(ft3/ s) 

gallon per minute 
(gal/ min) 

million gallons per day 
(Mgal/d) 

square foot per day 
(ft2/ d) 

degree Fahrenhei t (OF) 

micromho per centimeter 
at 25 ° Cels i us 
(/Lmho/ cm at 25 °q 

By 

Length 

25.4 

0 .3048 

1.609 

Area 

2.590 

Volume 

0.003785 

3,785 

0.02832 

Flow 

0.02832 

0.0608 

0.04381 

Transmissivity 

0.09290 

Temperature 

°C = 5/ 9 (OF-32) 

Specific Conductance 

1.000 

To obtain 

millimeter (mm) 

meter (m) 

ki lometer (km) 

square kilometer 
(km2) 

cubic meter (m3) 

cubic meter (m3) 

cubic meter (m3) 

cubic meter per 
second (m3/ s) 

liter per second 
(Lis) 

cubic meter per 
second (m3/ s) 

square meter per day 
(m 2/ d) 

degree Celsius (oq 

microseimens per 
centimeter at 25° 
Celsius (/LS/ cm at 
25 °q 

National Geodetic Vertical Datum of 1929 (NG VD of 1929): A geodetic datum derived from a 
general adjustment of the first-order level nets of both the United States and Canada, formerly called 
mean sea level, is referred to as sea level in thi s report. 
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MARYLAND GEOLOGICAL SURVEY 
The Rotunda 

711 W. 40th Street 
Baltimore, Maryland 21211 

Selected Reports of Investigations: 

3. Water resources of the Salisbury area, Maryland, 
by D. H. Boggess and S. G. Heidel, 1968,69 p. 
.. . .... . ............ .. ................ $3.00 

5. Chemical quality reconnaissance of water of 
Maryland streams, by J. D. Thomas, 1966, 61 p. 
... ..... . ...................... . ..... . . 2.00 

9. Chemical and physical character of municipal 
water supplies in Maryland, by J. D. Thomas and 
S. G. Heidel, 1969,52 p ...... . ............ 1.00 

10. Ground-water occurrence in the Maryland Pied­
mont, by L. J. Nutter and E. G. Otton, 1969, 
56p ..... . ............... . .. . . . ..... . ... 2.50 

13. Extent of brackish water in the tidal rivers of 
Maryland, by W. E. Webb and S. G. Heidel, 
1970,46 p ......... . ............ .. ...... , 1.50 

14. Geologic and hydrologic factors bearing on sub­
surface storage of liquid wastes in Maryland, by 
E. G . Otton, 1970, 39p ................... 2.75 

17. Water resources of Dorchester and Talbot Coun­
ties, Maryland: With special emphasis on the 
ground-water potentia l of the Cambridge and 
Easton areas, by F. K. Mack, W. E. Webb, and 
R. A. Gardner, 1971, 107 p ........... ... . . 5.25 

18. Solid-waste disposal in the geohydrologic environ­
ment of Maryland, by E. G. Otton, 1972, 59 p. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.00 

19. Hydrogeology of the carbonate rocks, Frederick 
and Hagerstown Valleys, Maryland, by L. J. Nut-
ter, 1973, 70p ..... . ... . ........ . ... . ... . 3.50 

20. Hydrogeology of the formation and neutralization 
of acid waters draining from underground coal 
mines of western Maryland, by E. F. Hollyday 
and S. W. McKenzie, 1973, 50 p ...... . ..... 2.25 

22 . An evalua tion of the Magothy Aquifer in the 
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