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CHEMICAL AND PHYSICAL CHARACTER
OF MUNICIPAL WATER SUPPLIES IN MARYLAND

by
Jolly D. Thomas and Sumner G. Heidel

ABSTRACT

The 65 largest public water supplies in Maryland deliver about 378 mgd
(million gallons per day) of water to over 3 million people. More than
80 percent, or 2,444,000 of these people, who use about 320 mgd, are sup-
plied by either the Baltimore Bureau of Water Supply or the Washington
Suburban Sanitary Commission. Samples of raw and finished water from
most facilities were analyzed by the Geological Survey.

Sixteen municipal supplies use surface water; 43 use ground water,
and 6 use both surface and ground water. Surface water serves more than
89 percent of the population, although more individual communities obtain
their supplies from ground water.

Twenty-two public supplies reportedly add fluoride to their water
and 10 supplies have natural fluoridation of 0.4 ppm (part per million) or
more. The treated water of most municipalities is soft or moderately hard,
and only 7 facilities deliver finished water that is classified as hard water
or very hard water.
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INTRODUCTION

As a part of the cooperative water-resources pro-
gram between the Maryland Geological Survey
and the U. S. Geological Survey, an investigation
was made of the chemical and physical quality of
the 65 municipal water supplies that serve popu-
lations of over 1,000. The water-supply facilities
are listed alphabetically in table 1. Each facility
has been assigned a number that identifies the
municipality on the location map (see figure 1).
Figure 1 also shows the types of water sources
used by these municipalities. This report is ex-
pected to be of value in the development and uti-
lization of water supplies in Maryland.

The first section of this report briefly describes
the major constituents in water, some properties

Table 1.

of water, methods of determining these proper-
ties, and treatments of water supplies. Water of
acceptable quality is available to all public supplies
in Maryland, although some variations in char-
acter occur. Information is given on hardness of
different supplies, according to the U.S. Geological
Survey classification of hardness, and on the num-
ber of supplies delivering water with recommended
concentrations of fluoride.

The second part of this report is a descriptive
and analytical data inventory of these 65 water
supplies, listing for each supply (a) population of
the municipality; (b) the total population served;
(¢) the suburban areas or towns supplied by the
facility; (d) the sources of supply; (e) the average

Principal municipal water supplies in Maryland

(Identification number used on figure 1)

ABEBAGON.  cirorenrmmmsiississsssssios it sisssssanis srysistmanss sonss il
ANNAPOLIS .oviiiiieeiiiiieee e 2
Baltimore ..o ivsieisaass i 3
Barton ..o, 4
Bel AL oo 5
BEICAINID .coccvvevrvrreieiireanvversrsanessssesssrsssnntsnsssnssssssanne 6
Belvedere HeightS ...oiiiiiiiiiiiiiieeeeecieeeeee T
BELIIN: oonmsmmssmmnssmssssssimsisnucassnsnsssssaonssnsbsmmsdsasmssnns 8
BoONSDhOTO oo 9
BOWIIE .conssosssomminmssmms st s smss s et misianssis sasans npess 10
Braddock Heights ....coovveeiiiiiiiiiiiiiieeeeeeee 11
BIUHSWICK ussesmmmssssinsmssesismassismissmaiiosmsmtsiss 12
(OF5 571 o) i Lc 1y IR 13
Centreville ... 14
Chesapeake Gty ...scisinississsasimessmssssmensnnmnnnnsssns 15
CheStertOWI ..vveeeeeeiieiiiiieee e 16
(G351 a1=] s (R S R 17
Cumberland ..........cccceiiiiiiiii 18
DElMAT ooviiiiceeee e 19
Denton ..o 20
FaStON woviviieiiieieeee 21
BEIREON! ocsossoninnsnsnsssns nsaaiisinsnsnsessassssnannsmns supeesesiscsss 22
Emmitsburg ... 23
FederalSburg ..cswsssasvrivssssveaivsssssssssmisi isssies 24
FrederiCk ..o 25
Frosthurg oo 26
Glen Burnie .........ccocoiiiiiiiii 27
Greensboro ..o.ooovviieeiieeeeeeeeeee e 28
Hagerstown ... 29
HATNCOCK ....cocormmrerersesssmsnssvsnsnnensessasonsssssevessssssssssass 30
Havre de Grace ........ccccoeeeieiiiiiiiiiiiiiiii 31
HUTIOBIC oo sismorais i fiuestimss 32

JOPPALOWNE .......cismimessssssrmimesssnssaesssinsanssavamsavasesis 34
Kings Heights ..o, 35
Tidi PIAEEL ;o cnminin cnssamsnsoamssomusmianss s s geess 36
LeonardtOWn ........ooovvviiiiiiiiiieeieieeeeeee e 37
Lexington Park .....cccooovvviiiiiiiiiiiieieeeeeeeeeeieeeeeee 38
LLONBCOMTIE ..o mmissomaresoimsnmsimas sosivsniasmesiasninim s ssassss 39
MAanChesSter ....coooiiiiieeiee e 40
Maryland City ..cosssismmnmmnismmensmmsammsmas 41
MiIiddIEtOWN .oveeeiieeee e 42
Mount ALY ..oaossssmmissmsiasssssiommsssasmssmmonss 43
Mountain Lake Park ......cccoovvveiiiiiiiiiiiiieneeen, 44
North East ..o, 45
OAKIANED .ot ioesmes rmmm s s S AR S B 46
Ocean City ..oooooviiviiiiiiiiiiiie e 47
OXLOLH oovesitsmimiibesess s TR AR A AT 48
Perryville ..o, 49
Pocomoke City ......ccsvssmsnismsssansssimmssnssmse 50
Princess ANNe .....ocooooeiiiiiiiiiiiiiiiiieeeeeve e, 51
Roek Hall ..........omsenmmsssismssssnmssmmmsersises 52
ROCKVIIIE oo 53
St. MichaelSs ... 54
SAlISDULY .oovvermnerranenrvonsrnssesosssnrnsvonossssnsanssamensaasssons bb
Severna Park ... 56
SNOW HIIL ...cosvimonsensrmssnssssmrosmsn soosmmmssnssssnsinssasnnnanenss 57
TaneYLtOWN ..ooviviiiieiiiiiiiieiee e 58
Thurmont ... 59
T pper MATIDOT0 . v mbsmismsminnmisssioatnsessimsamsmasnnsisbons 60
WaAlAOTT .cvssommsmssmmenimmsumsasssmmsnssissmsma 61
WATKETSVIILIE oottt ee e eeeeeeeeeeeeena 62
Washington Suburban Sanitary Commission.... 63
Westernport ..o 64
Westminster .....ocoooveeiiiiiieiiiii 65



daily use; (f) the water treatment; (g) the rated
capacity of each treatment plant; and (h) the raw-
water and finished-water storage capacity. These
data are intended to show conditions at the time
of sample collection.

Estimates of population and water-use data are
the most recent available. When no more recent
estimates are reported, the populations listed are
those given by the U. S. Bureau of the Census for
1960. Generally, the population served by each
facility, the average daily use, the rated capacity
of each treatment plant, and the finished water
storage are listed as of January 1, 1963, as re-
ported by the U. S. Public Health Service (1964).
For some supplies, more recent data were available
from the facility. Particular effort was made to
obtain recent information on the communities and
facilities that have grown and expanded greatly
since 1960.

Acknowledgments

This report was prepared under the supervision
of W. F. White, District Chief, U. S. Geological
Survey, for publication by the Maryland Geo-
logical Survey, Dr. Kenneth N. Weaver, Director.

Water samples were analyzed in the U. S. Geo-

logical Survey laboratory in Washington, D. C.
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Method of Investigation

During 1966-67, personnel from the U.S. Geo-
logical Survey visited most municipalities whose
water supply served a population estimated in
1963 to be 1,000 or more. For each facility, infor-
mation was obtained on the population served, the
source of water, the treatment, and the storage
capacity. Water samples were collected for chemi-
cal analysis.

The number of water samples collected for
analysis was limited to one from each raw supply
and one from each finished supply, except for those
supplies using multiple sources in significant
amounts. When wells in the same aquifer were the
source of supply, the sample was obtained from the
well supplying most of the water. Samples from
surface-water sources were collected from the
stream at the impoundment, or from the plant’s
raw-water intake. Finished-water samples were
collected at a tap in the plant or distribution
system.

SOURCE OF PUBLIC WATER SUPPLIES

Forty-three public water supplies reported on
herein use ground water, 16 use surface water, and
6 use a mixture of ground and surface water. At
least one of the facilities using a mixture draws
only a small percentage of its water from ground
water ; most of the water used by the Washington
Suburban Sanitary Commission comes from sur-
face-water sources and less than 2 percent comes
from wells. Although more municipalities use
ground water than surface water, more than 89
percent of the State’s population is served from
surface-water supplies.

Approximately 3 million people in the 65 munici-
palities use about 378 mgd. More than 80 percent,
or 2,444,000 of these people, use about 320 mgd
and are supplied by the Baltimore Bureau of Water
Supply or by the Washington Suburban Sanitary
Commission. Baltimore’s water supply comes
chiefly from Gunpowder Falls and the North
Branch Patapsco River; a supplemental supply is
available from the Susquehanna River. Most of
the water provided by the Washington Suburban
Sanitary Commission comes from the Potomac and
Patuxent Rivers.

SUGGESTED QUALITY OF WATER STANDARDS

The quality of water of municipal supplies may
be judged by comparison of their characteristics
with the standards published by the U. S. Public
Health Service (1962). These standards state:
“The following chemical substances should not be
present in a water supply in excess of the listed
concentrations where other more suitable supplies
are or can be made available.” The concentrations
in mg/l (milligrams per liter) are equivalent to
ppm at or below the limits recommended.

Concentration

Substance in mg/1
Chloride (Cl) .cooeerrvieiiiieeeeeiiieeeens 250
Fluoride () .o (See p. 10)
Tron (Fe) e 0.3
Manganese (Mn) ....ccccocevecvvnnnnne. .05
Nitrate (INO3z) ..ccooovvesersioirsissonsnsses 45
Sulfate (SOy) covevveieieieieecrereee, 250
Total dissolved solids .......cccevvveenee. 500
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Figure 1. -- Sources of water for the 65 largest public water supplies in Maryland. See table 1 for
identification of facilities.



COMPOSITION OF NATURAL WATERS

All natural waters contains dissolved mineral
matter. Water in contact with soil or rock, even
for only a few hours, will dissolve some mineral
matter. The quantity of dissolved mineral matter
in a natural water depends primarily on the type
of rock or soil with which the water has been in
contact and the length of time of contact. Ground
water generally is more highly mineralized than
surface runoff because it remains in contact with
rock and soil for much longer periods. Most
streams are fed by both surface runoff and ground
water from springs or seeps. During dry periods,
such streams reflect the chemical character of their
underground sources, and generally are more
highly mineralized than they are during periods
of heavy rainfall. The dissolved-solids content in a
river is frequently increased by drainage from
mines or oil fields, by the addition of industrial
or municipal wastes, or—in irrigated regions—by
drainage from irrigated land.

The mineral constituents and physical prop-
erties of the raw and treated supplies in the table
of analyses are those that affect the value of the
water for most purposes. The analyses generally
include determinations for silica, iron, manganese,
calcium, magnesium, sodium, potassium, bicar-
bonate, carbonate, sulfate, chloride, fluoride,
nitrate, phosphate, dissolved solids, hardness,
specific conductance, pH, and color. The normal
range of concentration of these constituents and
the significance of the constituents and properties
are discussed in the following paragraphs.

Mineral Constituents in Solution

The concentration of all mineral constituents
listed in this report is expressed in ppm. A part
per million is a unit weight of a constituent in a
million unit weights of water.

Silica (Si0,).—The concentration of silica in
natural water generally ranges from 1 to 30 ppm,
although as much as 100 ppm is fairly common.
In low-pressure boilers, in the presence of calcium
and magnesium, silica forms a scale that retards
heat transfer; in high-pressure boilers, other ele-
ments in addition to calcium and magnesium may
combine with silica to from a scale. Silica may be
added to soft water to inhibit corrosion of iron
pipes.

Iron (Fe).—Surface waters seldom contain as
much as 1 ppm of dissolved iron, although some
acid waters carry large quantities of iron in solu-

tion. Ground water may contain more than 50 ppm
of iron. After exposure to air, most of the iron in
ground water precipitates and causes turbidity;
stains plumbing fixtures, laundry, and cooking
utensils; and imparts objectionable tastes and
colors to foods and drinks. More than 0.2 ppm is
objectionable for most uses.

Manganese (Mn).—In natural waters, concen-
tration of manganese is generally 0.20 ppm or less.
However, ground water and acid mine water may
contain more than 10 ppm. Bottom water of reser-
voirs may contain more than 150 ppm. During the
spring or fall “turn over,” this water may come to
the surface and enter public supply intakes. More
than 0.2 ppm of manganese precipitates upon oxi-
dation. Manganese causes undesirable tastes,
deposits on foods during cooking, stains plumbing
fixtures and laundry, and fosters growths in
reservoirs, filters, and distribution systems. More
than 0.2 ppm is objectionable for most industrial
use (Durfor and Becker, 1964).

Calctum (Ca) and magnesium (Mg).—A wide
range of concentrations of both elements occur in
natural water. Most water associated with granite
or siliceous sands contains less than 10 ppm of
caleium and contains less magnesium than caleium.
Waters from areas where rocks are composed of
dolomite and limestone may contain 30 to 100 ppm
of calcium and 20 to 100 ppm of magnesium. Nor-
mal sea water contains about 400 ppm of calcium
and 1,300 ppm of magnesium. Calcium and mag-
nesium combine with bicarbonate, carbonate, sul-
fate, and silica to form heat-retarding, pipe-clog-
ging scale in boilers and water systems. They also
combine with ions of fatty acid in soaps to form
insoluble products; the more calcium and mag-
nesium, the more soap is needed to form suds.

Sodium (Na) and potassium (K).—These ele-
ments are found in all natural waters. Natural
waters that contain only 3 or 4 ppm of sodium
and potassium together are likely to contain about
equal quantities of each. As the total quantity of
these constituents increases, the proportion of
sodium becomes much greater. Moderate quantities
of sodium and potassium have little effect on the
usefulness of the water for most purposes, but
waters that carry more than 50 or 100 ppm of the
two may require careful operation of steam boilers
to prevent foaming.

Carbonate (CO;) and bicarbonate (HCO;).—
Carbonate and bicarbonate are often reported as



alkalinity, which is expressed as an equivalent
amount of calecium carbonate. Carbonate, as such,
is present in relatively few natural waters. The
concentration of bicarbonate is commonly less
than 500 ppm in natural water, but it may exceed
1,000 ppm in water hichly charged with carbon
dioxide. Water having high alkalinity is undesir-
able in many industries.

Sulfate (SO,).—Concentration of sulfate is
usually less than 1,000 ppm in natural waters,
except in streams and wells influenced by acid
mine drainage. Sulfate in waters that contain
much caleium and magnesium causes the formation
of hard scale in steam boilers. Water containing
about 500 ppm tastes bitter; water containing
about 1,000 ppm may be cathartic (Durfor and
Becker, 1964).

Chloride (Cl).—The concentration of chloride is
commonly less than 10 ppm in humid regions; it
may be as much as 19,000 ppm near the mouth of
a tidal stream. In combination with sodium, large
amounts of chloride give a salty taste to water.
Large quantities of chloride increase the corrosive-
ness of water.

Fluoride (F).—Concentrations of fluoride gen-
erally do not exceed 10 ppm in ground water or 1.0
ppm in surface water. Fluoride in drinking water
reduces the incidence of tooth decay in children’s
teeth, but excessive concentrations produce ob-
jectionable dental fluorosis. The Public Health
Service recommends the fluoride concentration
between 0.7 and 1.2 mg/l as the optimum (see
p. 10). Fluoride concentrations in Maryland’s
public water supplies are given in the section on
fluoridation.

Nitrate (NO;).—Concentrations of nitrate are
commonly less than 1.0 ppm in surface water not
subjected to pollution, but may be as much as 5.0
ppm. In ground water, the concentration may be
as much as 1,000 ppm (Durfor and Becker, 1964).
Water containing large amounts of nitrate is bitter
tasting and may cause physiological distress.
Methemoglobinemia in infants has been reported
to result from nitrate concentrations higher than
45 ppm.

Phosphate (PO,).—Phosphorus is an essential
element in growth of plants and animals. The con-
centration of phosphate in natural water is gen-
erally less than a few parts per million and the
small amounts normally present are not usually
significant. Occurrence of higher concentrations
may result from use of phosphate fertilizers or
from discharge of sewage effluents. Phosphates

are sometimes added in water treatment plants,
but in rather small quantities. '

Dissolved solids.—The reported quantity of dis-
solved solids—the residue after evaporation—con-
sists mostly of the dissolved mineral constituents
in the water. It may also contain some organic
matter and water of crystallization. Surface water
commonly contains less than 3,000 ppm, and in
areas of high precipitation may contain only 25 or
30 ppm. Most ground water in Maryland contains
less than 400 ppm. In some areas, where there are
high chloride concentrations the dissolved-solids
content may be as high as 7,500 ppm. More than
500 ppm is undesirable for drinking and many
industrial uses, but water containing much higher
concentrations is used for many purposes when a
better supply is not available.

Properties and Characteristics of Water

Color.—Organic matter extracted from roots,
leaves, or other organic substances may cause color
in surface water. The extent to which water is
colored by material in solution is commonly meas-
ured by comparison of a column of the water
sample with a column of equal height of an arbi-
trary standard whose color is rated at 500. Color
based on this standard is expressed in terms of
units between 0 and 500 or more (Hem, 1959).
Standards of the U. S. Public Health Service
(1962) limit the color of potable water to 15 units.
All raw-water supplies covered in this report had
values of less than 9 units; all finished-water sup-
plies had less than 8 units.

Hardness.—Hardness of water is a property
caused principally by calcium and magnesium.
Although other metals such as iron, manganese,
and aluminum cause hardness in water, they are
usually present in such small amounts that their
effect on hardness is insignificant.

“Noncarbonate hardness is the difference be-
tween the hardness calculated from the total
amount of calcium and magnesium in solution and
the carbonate hardness. If the carbonate hardness
(expressed as calcium carbonate) equals the
amount of calcium and magnesium hardness (also
expressed as calcium carbonate) there is no non-
carbonate hardness. Noncarbonate hardness is
about equal to the amount of hardness remaining
after water is boiled. The scale formed at high
temperatures by the evaporation of water contain-
ing noncarbonate hardness is tough, heat resistant,
and difficult to remove.” (Durfor and Becker,
1964.) Water supplies may be classified as soft, or



hard, but there is no absolute definition of these
terms.

The U.S. Geological Survey uses the following
classification:

Hardness range
(ppm of calcium

carbonate) Hardness description
0-60 Soft
61-120 Moderately hard
121-180 Hard
More than 180 Very hard

On the basis of this classification, the analytical
data in this report show that 3 facilities deliver
very hard water, 4 facilities deliver hard water,
16 facilities deliver moderately hard water, and
40 facilities deliver soft water. The two largest
public supplies, Baltimore and Washington Sub-
urban Sanitary Commission, each deliver soft
water from one treatment plant and moderately
hard water from a second treatment plant.

Data on hardness are summarized in table 2.

Table 2. Number of people and supplies in Maryland using water in different ranges of hardness
Hardness Number and source of supplies Average
as CaCoO; Population use

(ppm) Ground Surface Mixed Total served (mgd)
<60 29 7.3 4.5 40.8 1,218,900° 145.46
61-120 10 6.7 5 17.2 1,716,800° 228.20
121-180 3 1 — 4 59,400 4.08
>180 1 1 1 3 7,400 44
Total 43 16 6 65 3,002,500 378.18

* Assuming population supplied by Baltimore and Washington Suburban Sanitary Commission from a source is proportionate

to the amount of water used from that source.

pH.—Water that is neither acidic nor basic
(alkaline) is called a neutral water and has a pH
of 7.0. Values below 7 indicate acidic properties and
values above 7 indicate alkalinity. The pH of water
solutions can range from 0 to 14, but in most
natural waters, it ranges from 5.0 to 8.0. By defini-
tion the pH value of a solution is the negative
logarithm of the concentration of hydrogen ions
(in gram equivalents per liter). However, the pH
meters used to determine values in this report

measured the activity of the hydrogen ions, as dis-
tinguished from the concentration.

Specific conductance.—Specific conductance is a
conveniently determinable measure of the elec-
trical conductivity of water. The dissolved solids
in ppm is usually about 65 percent of the specific
conductance in micromhos per centimeter at 25°C.
The relationship is not constant from stream to
stream or from well to well, but when it is estab-
lished for a given source the conductance is of use
in approximating the dissolved-solids content.

TREATMENT OF WATER

The type and method of water treatment used
depend upon the quality of the water and usually
also upon the quantity of water needed. In Mary-
land, treatment of ground water to remove iron is
frequently necessary. On the other hand, most raw
water in Maryland is relatively soft, and treatment
to reduce hardness is less often necessary.

Comprehensive discussions of water treatment
for public supplies are available in standard text-
books and other publications. The following brief
discussion describes the different processes and
chemicals commonly used in the treatment of sup-
plies in Maryland.



Sedimentation

The term “sedimentation” usually refers to the
process in which suspended matter is removed
without the aid of an added coagulant. It may be
carried out in lakes, ponds, reservoirs, or tanks.
Sedimentation, when used as the first stage in the
treatment process, is also called “presedimenta-
tion.” Normally, sedimentation basins thus used
remove a large percentage of suspended matter
and prevent it from being carried along onto the
filter beds. The size of the basin and the detention
periods may vary greatly depending upon the
amount of water being treated and the coarseness
of the sediments.

Coagulation

The process of coagulation conditions the water
for the removal of colloidal and other finely divided
solid materials, such as clay, silt, organic color,
algae, and bacteria not removed in the sedimenta-
tion basin.

Coagulation is accomplished in two steps. The
first step, rapid or flash mixing, occurs as water
enters the treatment plant. Under favorable condi-
tions of pH, coagulant added during this period of
agitation results in the formation of small gelat-
inous masses of loosely held particles called flocs.
Suspended sediment adheres to or is entrapped in
the flocs. In the second step, the minute particles
combine to form larger masses which settle more
rapidly. After coagulation, the water is kept for a
length of time in a settling basin where most of
the flocculated matter is removed.

Without these coagulants and the resultant flocs,
the small particles, which are largely colloidal and
could pass through the settling basins and the
filter, would appear as turbidity and color in the
water that reaches the consumer.

The most commonly used coagulating agent is
aluminum sulfate, usually called alum. Other
agents, such as ferric sulfate (Ferrisul or Ferri-
floc), ferrous sulfate (copperas), ferric chloride,
sodium aluminate, sodium silicate, and bentonite,
are used less frequently. No public water supplies
in Maryland report using iron compounds for co-
agulation. Alum, which gives best results in the
pH range 5.5-6.8, reacts with bicarbonate and car-
bonate ions in the water to lower the pH and to

increase the sulfate content (Nordell, 1961).
Therefore, after coagulation, lime or soda ash may
be added to raise the pH to prevent corrosion of the
mains. The increase in sulfate content, however,
is of only minor importance in industrial use.

Many waters require the addition of coagulant
aids in the flocculating process. The most widely
used aids are clays, activated silica, and poly-
electrolytes. Use of activated silica as a coagulat-
ing aid is increasing in water treatment plants.
Beside activated silica, clays and hydroxyethyl cel-
lulose are used as coagulating aids because they
improve coagulation by further promoting forma-
tion of rapidly settling flocs.

Factors such as temperature, pH, color, tur-
bidity, mineral content of the water, mixing time,
violence of agitation, presence of nuclei for the
sediment to adhere to, and the type and dosage of
chemicals influence the efficiency of coagulation
and dosage of the coagulants. Good coagulation is
obtained only within definite pH ranges, and in
some waters pH adjustments are necessary.
Length of time of mixing and temperature of the
water affect coagulation and flocculation and con-
sequently the dosage. The proper dosage of chemi-
cals to obtain optimum coagulation is commonly
determined by measuring the amount of coagulant
necessary to obtain a good floc in a jar containing
a sample of the water being treated. A more recent
technique makes use of the fact that coagulation
chemicals dissolved in water have a positive charge
and suspended matter in water has a negative
charge. The coagulant is added until a water
sample is neither negative because of an excess of
suspended sediment, nor positive because of an
excess of coagulation chemicals (Durfor and
Becker, 1964).

Disinfection

Disinfection agents used in public water sup-
plies are chlorine, chlorine dioxide, chloramines,
hypochlorites, or ozone.

Chlorine is the most widely used disinfectant
and is a very strong oxidizing agent. It is avail-
able as liquified gas in cylinders and may be applied
at any time during or after the treatment process.

Chlorine dioxide is made in solution by reacting
chlorine with sodium chlorite. In addition to use as



a disinfectant, chlorine dioxide oxidizes organic
matter that causes disagreeable tastes and odors.

Chloramines result from the reaction of chlorine
and ammonia. Chloramines help maintain chlorine
residuals.

Hypochlorites are used to replace liquified
chlorine and are usually used in small water sup-
plies where the complicated control devices re-
quired for chlorine would be a disadvantage.

Ozone is a powerful oxidizing agent and as such
is active in oxidizing organic matter and killing
bacteria.

Filtration

Suspended material is removed from water by
filtration through a porous granular medium. The
types of filters usually used are rapid sand, slow
sand, and pressure filters.

The rapid sand filter is usually a rectangularly
shaped compartment filled to desired depth with
graded sand and gravel and equipped with a sys-
tem of perforated pipes called underdrains. Rapid
sand filtration is usually used only after coagula-
tion or coagulation and settling. Advantages of
rapid sand filtration are its rapid rate of filtering
(as much as 50 times the rate of slow sand filtra-
tion), simplicity of cleaning by backwashing, and
small space requirements as compared with slow
sand filtration.

Slow sand filtration differs from rapid sand
filtration in that no coagulant is used, and a growth
of sediment and bacteria must be developed before
efficient filtration can be effected. Slow sand filters
are cleaned by removing and cleaning the top layer
of sand. They are very effective in removing tastes
and odors and can be operated with a minimum

Table 3.

of attention. However, they lack adaptability to
waters of changing characteristics and require
much more space than rapid sand filters. If coagu-
lation is required before filtration, rapid sand
filtration is more economical than slow sand
filtration.

Pressure filters are similar in construction to
rapid sand filters except that they are contained
in a steel pressure vessel. The backwash is similar
to the operation of rapid sand filters. The advan-
tage of pressure filters is that the pressure of water
in the mains is not lost when the filter process takes
place. One of the disadvantages of the pressure
filters is the difficulty of applying chemicals.

Fluoridation

Studies have shown that fluoride in drinking
water reduces the incidence of dental cavities. On
the other hand excessive fluoride in drinking water
results in dental fluorosis and mottled teeth. The
Public Health Service, 1962 (p. 8), states, “When
fluoride is naturally present in drinking water, the
concentration should not average more than the
appropriate upper control limit (0.8 to 1.7 ppm).
Presence of fluoride in average concentrations
greater than two times the optimum values shall
constitute grounds for rejection of the supply.”
Concentrations recommended by the Public Health
Service are given in table 3.

Of the 65 public water supplies covered in this
report, 22 facilities which serve 2,761,000 people,
fluoridate their water. The analyses in this report
show an additional 10 communities with natural
fluoride concentrations of 0.4 ppm or more in their
finished water supplies. These communities are
listed in table 4.

Recommended fluoride concentrations in drinking water

Annual average of maximum daily air

Recommended control limits—
fluoride concentration in mg/I

temperature (°F) Lower Optimum Upper
50.0-53.7 0.9 1.2 1.4
53.8-58.3 .8 1.1 1.5
58.4-63.8 .8 1.0 1.3
63.9-70.6 W 9 1.2
70.7-79.2 T .8 1.0
79.3-90.5 .6 i .8
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Table 4.

Municipalities served by naturally fluoridated water of 0.4 ppm or more

Fluoride (F)
Population served ppm in water
Municipality (estimated) delivered to user
Cambridge 16,000 1.2
Centreville 1,830 .6
Crisfield 5,300 2.2t04.0
Denton 2,500 1.4
Easton 7,500 4
Greensboro 1,200 7
La Plata 1,500 1.0
Lexington Park 7,500 .6
Oxford 1,000 1.9
St. Michaels 1,800 4
Total 46,130 —

Iron and Manganese Removal

Surface-water supplies usually contain le
and manganese than ground water unless p

by mine drainage or other sources of iron-bearing
compounds.

Ss iron
olluted

Removal of iron is usually accomplished by aera-
tion and filtration. Table 5 lists the different proc-

Table 5. Processes of iron and manganese removal *
Oxidation
Treatment Processes Required Character of Water

1. Aeration, sedimentation, sand Yes Iron alone in absence of appreciable concen-

filtration tration of organic matter.

2. Aeration, contact oxidation, sedimen- Yes Iron and manganese loosely bound to organic

tation, sand filtration matter, but no excessive carbon dioxide or
organic acid content.

3. Aeration, contact filtration Yes Iron and manganese bound to organic mat-
ter, but no excessive organic acid content.

4. Contact filtration Yes?h Iron and manganese bound to organic mat-
ter, but no excessive carbon dioxide or
organic acid content.

5. Aeration, chlorination, sedimentation, Yes Iron and manganese loosely bound to organic

sand filtration matter.

6. Aeration, lime treatment, sedimentation, Yes Iron and manganese in combination with

sand filtration organic matter, and organic acids.

7. Aeration, coagulation, lime treatment, Yes Colored, turbid, surface water containing

sedimentation, sand filtration iron and manganese combined with organic
matter.

8. Cation-exchange softening No Well water devoid of oxygen, and containing
less than about 1.5 to 2.0 ppm iron and
manganese.

9. Lime treatment, sedimentation, No Soft well water devoid of oxygen, containing

sand filtration iron as ferrous bicarbonate.

" “American Water Works Association, Water Quality and Treatment,” second edition, 1950.

" But not by aeration.
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esses for iron and manganese removal. The term
“contact filtration” in this table refers to the use
of coarse contact beds consisting of trays filled
with coke, broken stone, or any coarse material
that will provide a large contact surface. Small
amounts of iron and manganese are favorably
controlled by the use of commercial metaphos-
phates which have the property of preventing the
precipitation of iron and manganese at tempera-
tures lower than about 180°F (North Carolina
Department of Water Resources, 1961).

Softening

The treatment of water to decrease the hardness
—called softening—reduces the amounts of cal-
cium and magnesium in the water. Municipal
water supplies are usually softened by the cold
lime-soda process, the sodium-cation exchange
process, or the combination lime and sodium-cation
exchange process.

Softening by the cold lime-soda process is ac-
complished by the addition of lime and soda ash to
form insoluble precipitates of calcium and mag-
nesium. The precipitated calcium carbonate and
magnesium hydroxide are removed by filtration
and sedimentation.

The cation-exchange process of softening is
based on the exchange of calcium and magnesium
for sodium. The exchange is achieved by using
natural minerals called zeolites or by synthetic
resins, which have the property of removing cal-
cium and magnesium ions and replacing them
with sodium ions. Regeneration of the exchanger
material is accomplished by flushing with a con-
centrated solution of sodium chloride.

When a combination of both processes is used,
lime is usually added first to reduce the carbonate
hardness. After the precipitate has settled, the
water is passed through the cation exchanger.

Taste and Odor Control

A good water supply should be free from tastes
and odors. Undesirable tastes and odors usually
come from two major sources, either from decay-
ing vegetation, algae, and bacterial slime, or from
sewage and industrial pollution.

Aeration is widely used as a preliminary step
in taste and odor control. Other corrective meas-
ures include the use of coagulants, activated
carbon, chlorination, chlorine dioxide, or ozone.
Because of the complexity of the problem, no one
type of treatment is adequate for removal of all
tastes and odors.
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ABERDEEN, HARFORD COUNTY

(Population, 12000 Estimated 1966)

Ownership: Municipal. Population served: About 12,000 (1966) .
Source: 5 wells.

Average daily use: 1,000,000 gpd.

Treatment: Soda ash, chlorination, sodium fluoride.

Rated capacity of treatment plant: 1,500,000 gpd.

Raw water storage: None.

Finished-water storage: 750,000 gal.

Chemical analyses in parts per million

Well 1 Finished water Well 1 Finished water
Silica (Si0, )ovvrrrrrrnee... 14 14 Phosphate (PO,)............ 9.05 Sl
T TN [ ) P — -61 .02 Dissolved solids
Manganese (Mn)............ .03 .03 (residue at 180°C).......] 88 8k
Calcium (Ca).eevvereennneene 7.1 5.9 Hardness as CaCO 4:
Magnesium (Mg)............ 3.0 2.5 Total oo, 30 23
Sodium (Na)....c..o.......... 8.5 12 Noncarbonate,............. & &
Potassium (K)....coeuee...... 1.7 1.3
Bicarbonate (HCO;)....... 10 20 Specific conductance
Carbonate (COy)............ 0 0 (micromhos at 25°C)....| 123 5a
Sulfate (SO, ).coveurnennnn.. k.8 5.6 PHeeeeeeeeee, 5.8 2el
Chloride (Cl)...ccenuene... 18 16 (@) [ ] O — 2 0
Fluoride (F)..ccovvevurennenn o2 b Temperature (°F)............ s -
Nitrate (NO,)..ccoovvnvnn. 17 11 Date of collection.......... 2/8/66 2/8/66

ANNAPOLIS, ANNE ARUNDEL COUNTY
(Population, 23,385)

Ownership: Municipal. Population served: About 31,000, (1965).
Source: U4 wells, 242, 248, 250, and 345 feet deep.
Average dailvy use: 3,500,000 gpd.
Treatment: Lime, coagulation with alum, chlorination, aeration, fluoridation, sedimentation, filtration.
Rated capacity of treatment plant: 7,000,000 gpd.
Finished-water storage: 1 standpipe, 1,750,000 gal.; 2 elevated tanks, 500,000 gal. eachj; 1 clear
well, 1,000,000 gal.; total storage, 3,750,000 gal.

Chemical analyses in parts per million

Raw water Finished water Raw water Finished water
Silica (Si0, ).vcerrennenn. 12 7.8 Phosphate (PO ,)............ 0.07 0.09
Iron (Fe) 5.9 .05 Dissolved solids
Manganese (Mn)............ B .00 (residue at 180°C).......] 61 92
Calcium (Ca).ceeennnnneeen. 9.5 23 Hardness as CaCO,:
Magnesium (Mg)............ 2.3 1.6 Totalvrviiriccien 33 64
Sodium (Na).....o........... 1.5 1.6 Noncarbonate ..cccen.eev. 12 27
Potassium (K)...oovovrvnnenne 2.0 1.6
Bicarbonate (HCO;,)....... 26 L6 Specific conductance
Carbonate (COy)............ e 0 (micromhos at 25°C).... 86 143
Sulfate (SO, ).ccceeennennne. 16 26 11 PO 6.8 7.8
Chloride (Cl).................. 1.8 L.y o 1 .Y A —————— 3 °
Fluoride (F).ccooeeerverenenes o2 1.0 Temperature (°F)....ee...... . —
Nitrate (NO,) ................. .0 .1 Date of collection.......... 6/22/67 6/22/67
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BALTIMORE CITY
(Population, 939,024 Estimated 1965)

Ownership: Municipal. Population served: About 1,444,000 (estimated 1965), includes metropolitan area
of Anne Arundel, Baltimore, and Howard Countiese.

Gunpowder Falls, impounded in Prettyboy and Loch Raven Reservoirs; North Branch Patapsco River,

impounded in Liberty Reservoir; Susquehanna River, supplemental supply.

Average amount of water supplied during 1965: 224,000,000 gpd.

Treatment: Chlorination, coagulation with alum, sedimentation, rapid sand filtration, pH adjustment with
lime; fluoridation with hydrofluosilicic acid to 1.0 part per million.

Rated capacity of treatment plants: Montebello (Gunpowder Falls) filtration plant, 240,000,000 gpd;
Ashburton (North Branch Patapsco River) filtration plant, 120,000,000 gpd.

Raw-water storage: Prettyboy Reservoir, 20,000,000,000 gals Loch Raven Reservoir 23,000,000,000 gal.;

Liberty Reservoir 43,000,000,000 gal.
Finished-water storage: 600,000,000 gal. in reservoirs and elevated storage tanks,
Remarks: Capacity of Conowingo Intake from Susquehanna River is 250,000,000 gpd., activated in January
1966; three 50,000,000-gpd. capacity pumps installed at Deer Creek Pumping Stations.

Source:

Chemical analyses in parts per million &/

Raw water Finished water Raw water Finished water
SN S T— 1.6 2.0 Phosphate (PO,)............ 0,03 0.02
Iron (Fe) <Ok -00 Dissolved solids
Manganese (Mn)............ .08 .00 (residue at 180°C)....... 56 79
Calcium (Ca)..eenvennnnnene. 8.8 16 Hardness as CaC0 ,:
Magnesium (Mg)............ 3.6 3.6 Totaloioeeeeeeeeeeceeennen. 37 55
Sodium (Na).................. 5.5 5.4 Noncarbonate...c.c...... 13 21
Potassium (K)................. 1.8 1.9
Bicarbonate (HCO;)....... 30 42 Specific conductance
Carbonate (COy)............ 0 0 (micromhos at 25°C).... 108 147
Sulfate (S0, )..vue.......... 10 12 O 7.0 7.2
Chloride (C).................. 8.9 13 COlO. . o omionnsssussavinmsisins > 0
Fluoride (F)... -1 1.0 Temperature (°F)............ = -
Nitrate (NO,) b.6 L,5 Date of collection 8/18/67 8/18/67
5/ Ashburton filtration plant.

BALTIMORE CITY (Continued)
Chemical analyses in parts per million ¥

Raw water Finished water Raw water | Finished water
Silica (Si0, )..ouueucncence. 3.2 2.7 Phosphate (PO ,)............ 0.00 0.01
Iron (Fe).oovveeevrnrreeeneen. .02 .16 Dissolved solids
Manganese (Mn)............ .02 .00 (residve at 180°C).......] 82 97
Calcium (Ca) 15 22 Hardness as CaCO ;:
Magnesium (Mg)............ 5.5 5.2 111 .| —————— 60 if4
Sodium (Na)....ccevnnn..... 4,8 5.3 Noncarbonate,.....c..n... 17 36
Potassium (K).....ceeu........ 2.2 2.2
Bicarbonate (HCO;,)....... 53 50 Specific conductance
Carbonate (CO,)............ 0 0 (micromhos at 25°C).... 146 183
Sulfate (SO, ) 1 17 7.4 7.2
Chloride (Cl).................. 12 18 5 2
Fluoride (F).ccoeeerruerenens 3 1.0 Temperature (°F)........... — =
Nihuis(NO;) ................. 2.5 2.5 Date of collection.......... 8/18/67 8/18/67

b/ Montebello filtration plant.
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BARTON, ALLEGANY COUNTY

(POPULATION, 731)

Ownership: Municipal. Population served: About 1,400.

Source: Butcher Run and one 2-inch well. Use mostly surface water when available.
Average daily use: 90,000 gpd.

Treatment: Chlorination.

Raw water storage: 1,500,000 gal. reservoir, 700,000 gal. reservoir.
Finished-water storage: None except 1 to 1 1/4 mile of 8-inch line.

Chemical analyses in parts per million

Raw water Finished water Raw water Finished water
Silica (Si0, )evvvverrreennnnes 5.0 5.0 Phosphate (PO,)............ 0.00 0.00
TLT R | 1) [Semr—— .07 .12 Dissolved solids
Manganese (Mn)............ .06 .06 (residue at 180°C)........ 117 348
Calcium (Ca).....ooeueeeee. 26 74 Hardness as CaCO :
Magnesium (Mg)............ 5.6 19 Totaleeeereeeererereerenne. 88 263
Sodium (Na).................. 1.0 1.0 Noncarbonate,...c.cccunue 36 50
Potassium (K)......ccn...... 2.0 3.7
Bicarbonate (HCO3)....... 6l 260 Specific conductance
Carbonate (COy)............ Y 0 (micromhos at 25°C).... 188 Lok
Sulfate (SO, )................ : 37 Sk PHerreerreeeeere e, 7.0 7.7
Chloride (CI).................. 1.9 1.6 Color: sssimmmsssssasmmsssios 3 3
Fluoride (F).ccoceervvveernees .2 .3 | P L W— — .
Nitrate (NO,/) ................. o 2.8 Date of collaction.......... 6/24/66 6/2k/66

BEL AIR, HARFORD COUNTY
(POPULATION,  4,300)

Ownership: American Water Works Service Co.; supplies surrounding areas of Harford County. Population
served: About 8,000 (1966).

Source: Winters Run.

Average daily use: 550,000 gpd.

Treatment: Pre-chlorination, flocculation using alum and lime, filtration, post-chlorination, and
fluoridation with hydrofluosilicic acid. Post pH adjustment.

Rated capacity of treatment plant: 1,250,000 gpd.

Raw-water storage: None except buildup behind retaining wall at stream,

Finished-water storage: Ground level (at plant) 260,000 gal.; elevated tank (in Bel Air) 250,000 gal.;

elevated tank (Forest Hill) 250,000 gal.

Chemical analyses in parts per million

Raw water Finished water Raw water | Finished water
Silica (810, )..onussecsssssenns 13 12 Phosphate (PO,)............ - 0-03
L () [ —— 2 .02 Dissolved solids
Manganese (Mn)............ .06 .02 (residue at 180°C)........ 56 7
Calcium (Ca)..evveeenneenne. 6.4 12 Hardness as CaC0,:
Magnesium (Mg)............ 2.8 2.8 L[] 1| — 28 k2
Sodium (Na)..ouueen........ .‘ 4,0 k.2 Noncarbonate,....cocnce. 8 22
Potassium (K)....ccuven...n. 1.2 1.3
Bicarbonate (HCO;)....... 23 25 Specific conductance
Carbonate (CO4)............ 0 0 (micromhos at 25°C).... 85 118
Sulfate (SO, )..eueeenen... 4.8 1 Y I 6.6 el
Chloride (Cl).....coernnnn.... 6.2 9.0 [ LY 5 >
Fluoride (F)..ccoveereuernneen. 1 .9 Temperoturs (*Fluueeeeun.... _ ==
Nitrate (NOy)..ooovvoennnn.] 7.6 7.6 Date of collection.......... 2/8/66 2/8/66
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BELCAMP, HARFORD COUNTY
(Population, 225)

Ownership: Bata Shoe Co. Population served: About 3,400.

Source: 6 wells.

Average daily use: 144,000 gpd.

Treatment: Chlorination.

Finished-water storage: 98,000 gal.,, 102,000 gal., elevated tanks.

Chemical analyses in parts per million

Raw water Finished water Raw water | Finished water
Silica (Si0, )everrrrerrenne. 9.0 9.0 Phosphate (PO,)............ 0.03 0.00
Iron (Fe).coovrunnnnnn.. .07 .11 Dissolved solids
Manganese (Mn) .01 .01 (residue at 180°C).......] L7 62
Calcium (Ca)..evvveneeennnne. 2.5 bb Hardness as CaCO ,:
Magnesium (Mg)............ 1.9 2.2 L[] 1 | ——— 14 20
Sodium (Na).......c....... bk 5.9 Noncarbonate,............ 10 15
Potassium (K)................. 1.0 1.1
Bicarbonate (HCO3)....... 5 7 Specific conductance
Carbonate (COy)............ 0 0 (micromhos at 25°C).... 58 88
Sulfate (SO, )...cocuennnenne. ' 6.3 8.k T — 7.2 6.2
Chloride (Cl).................. 8.1 12 COlOF.covvicarconmorsansanasissi 2 i
Fluoride (F)..covvveeeeueeennee 55k 1 Temperature (°F)............ = -
Nitrate (NOS,) ................. 4.8 k.9 Date of collection.......... 6/14/66 6/14/66

BELVEDERE HEIGHTS, ANNE ARUNDEL COUNTY
{ Population, 1,700])

Ownership: Anne Arundel County. Population served: About 1,700,

Source: 2 wells: No. 1, 325 feet deep; No. 2, 332 feet deep.

Average daily use: 113,000 gpd. (1967)

Treatment: Aeration, lime, chlorination, fluoridation, settling basin, clear well, filtration,

Rated capacity of treatment plant: 172,000 gpd.

Raw-water storage: 24,300 gal. in settling basin and clear well.

Finished-water storage: 1 standpipe, 319,000 gal.

Remarks: The system serving Belvedere Heights is interconnected with that serving the smaller develop-
ment of Pines-on-Severn, 2/ miles away.

Chemical analyses in parts per million &

Well 1 Finished water Well 1 Finished water
Silica (Si0, ).cvrrrenr... s - Phosphate (PO,)............ o s
[FT 61 P————— 8.0 0.0 Dissolved solids
Manganese (Mn)............ = = (residue at 180°C)........ 60 96
Calcium (Ca)eeeeeeeennnnn. == - Hardness as CaCO 4:
Magnesium (Mg)............ = - Tiotal s k.0 k8
Sodium (Na).....coene...... ‘ 1.0 - Noncarbonate,............. = -
Potassium (K)...ooveeunnnennns =3 ==
Bicarbonate (HCO3)....... 2l 33 Specific conductance
Carbonate (CO4)............ . ' i (micromhos at 25°C).... - o
Sulfate (SO, )orveenenne, = == PH.ooorreeeeeeeeeseeerseeenees b5 8.1
Chloride (Cl).................. 3.8 . Coloriniireenieeenees > 3
Fluoride (F)..cccvveenennnn. e - Temperature (°F)............ o -
Nitrate (NOy).coovrrceree <06 = Date of collection.......... 2/27/67 2/27/67

a/ Data from Maryland State Department of Health
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BERLIN, WORCESTER COUNTY
( Population, 2,046)

Ownership: Municipal. Population served: About 2,500.

Source: 3 wells, 101, 105,and 115 feet deep.

Average daily use: 345,000 gpd.

Treatment: Chlorination, pH adjustment.

Rated capacity of treatment plant: 700,000 gpd.

Finished-water storage: 2 tanks, 135,000 gal., 200,000 gal.; total storage 335,000 gal.

Chemical analyses in parts per million

Well 3 Finished water Well 3 Finished water
Silica (Si0, ).veererrnnene. 21 20 Phosphate (PO ,)............ 0.02 0.03
lron (Fe)uwuerneuneeeeeeeaennn. .03 .20 Dissolved solids
Manganese (Mn)............ .01 .00 (residve at 180°C).......] 105 107
Calcium (Ca)..eveeeenenen. 7.9 7.6 Hardness as CaCO ,:
Magnesium (Mg)............ 2.6 2.9 Total oo 20 31
Sodium (Na)uuuveeeeeeenn..., 12 13 Noncarbonate ............. 15 15
Potassium (K)..oooovnnen..... 1.6 1.6
Bicarbonate (HCO;)....... 19 20 Specific conductance
Carbonate (COy)............ 0 0 (micromhos at 25°C).... 132 139
Sulfate (SO, ).ccennnnnn.n. 7.8 8.8 PH e 7.5 7.3
Chloride (Cl).................. 14 16 of ] [ S —— 3 Y
Fluoride (F)..ccoveeeuenuneene .0 .0 Tomperaturs (*Fl......... . .
Nitrate (NO,)...cconvneenn 20 19 Date of collection.......... 6/27/67 6/27/67
BOONSBORO, WASHINGTON COUNTY
(Population, 1,644)
Ownership: Municipal. Population served: About 4,000 (1966), including Keedysville.
Source: Springs.
Average daily use: 120,000 gpd.
Treatment: Chlorination.

Raw-water storage: 1,500,000 gal. reservoir, gravity to mains.

Chemical analyses in parts per million

Raw water Finished water Raw water Finished water
Silica (810, )eccousonsssisini 9.5 9.8 Phosphate (PO, )............ 0.03 0.05
Iron (Fe)uwueeeeereeeeeeaannnnn. .03 .03 Dissolved solids
Manganese (Mn)............ .02 03 (residue at 180°C)........ 253 250
Calcium (Ca).eeeeennnnnnnne. 7k & Hardness as CaCO 4:
Magnesium (Mg)............ 11 11 Totaloeieicieeeiee, 230 229
Sodium (Na)...oovveveennn... ko5 k.5 Noncarbonate,............. 3h 32
Potassium (K)................. 2.0 2.1
Bicarbonate (HCO3)....... 2ko 2ko Specific conductance
Carbonate (COy)............ 0 0 (micromhos at 25°C)... kg L6
Sulfate (S04 )..coveeennennen. 18 16 1] § P N 7.4 7.6
Chloride (Cl).................. 19 12 Colomineeeeeiieeeee 5 0
Fluoride (F)ccoovrunnnnnne. 3 o3 Tampstahaes (Fossses == —
Nitrate (Nos,) ................. 12 12 Date of collection.......... 3/3/66 3/3/66
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BOWIE, PRINCE GEORGES COUNTY
(Population, 28,000 Estimatéd 1967)

Ownership: Area Development Corp. - Subsidiary of Levitt & Sons Co. - Leased and operated by the
City of Bowie. Population served: About 27,000 (1967)(includes Belair development).

Source: 5 wells.
Average daily use: 2,220,000 gpd (1967).

Treatment: Aeration, lime and alum chemical mixing, flocculation, clarification, filtration.

Chlorination and fluoridation.
Rated capacity of treatment plant: 8,000,000 gpd.

Finished-water storage: Clear well, 150,000 gal., ground-level storage, 600,000 gal., 3,000,000 gal.;

elevated storage, 600,000 gal.

Chemical analyses in parts per million

Raw water Finished water Raw water | Finished water
Silica (Si0, )...oovoveeeeeen 9.9 8.3 Phosphate (PO,)............ 0.01 0.03
lron (Fe)scossmssamaiss: 2.9 .02 Dissolved solids
Manganese (Mn)............ .08 <00 (residve at 180°C)......., 20 (&
Calcium (Ca).uuveeeeene.... 1.9 18 Hardness as CaC0 ,:
Magnesium (Mg)............ 1.1 1.1 Totalcsmmomsnsis 50
Sodium (Na)....c.ue........ 2.0 1.7 Noncarbonate............. 7 e
Potassium (K)..coeeuuen..... 1.h 1.5
Bicarbonate (HCO;)....... 3 3h Specific conductance
Carbonate (CO5)............ Y 0 (micromhos at 25°C).... 38 117
Sulfate (S04 ).ccevvennnnne. 12 18 T 6.0 7.8
Chloride (Cl)......co........ 1.7 el L — ¢ 9
Fluoride (F).ccovivverinenne .0 1:0 Tomperaturs (*Flusemseeesss . ==
Mitiu'e (NO,/) ................. .3 b Date of collection.......... 6/22/67 6/22/67

BRADDOCK HEIGHTS, FREDERICK COUNTY
(Population, 600)

Ownership: Braddock Heights Water Co. Population served: About 1,400.
Source: 4 wells and 3 springs.

Average daily use: 42,000 gpd.

Treatment: Chlorination.

Finished water storage: 350,000 gal.

Chemical analyses in parts per million

Raw water Finished water Raw water Finished water
Silica (Si0, )....ccuvenennne. 2l 2l Phosphate (PO ,)............ 0.12 0.16
Iron (Fe).ccovrvreeeeeennnnn. -02 0z Dissolved solids
Manganese (Mn)............ .00 02 (residue at 180°C)........ 119 w0
Calcium (Ca)eeeeeeennnnenens 20 13 Hardness as CaCO ,:
Magnesium (Mg)............ 8.5 7.6 Totul....................‘ ........ 85 64
Sodium (Na)...ueuuennn...... 5.0 5.4 Noncarbonate,............. 17 22
Potassium (K)...cooveennnnns -3 <2
Bicarbonate (HCO;)....... 84 52 Specific conductance
Carbonate (COy)............ 0 9 (micromhos at 25°C).... 4 136
Sulfate (SO, )..coeunnnnenne. 9.6 9.2 L T 8.0 vl
Chloride (Cl).................. 8.0 14 Colorsosmmsmmnsmssmmnisn ¢ 2
Fluoride (F)..eeveeeeeennnens .0 o Fasparatiinn {E uusss == =
Nitrate (NO,/) ----------------- 3.9 6.6 Date of collection.......... 8/9/67 8/9/67
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BRUNSWICK, FREDERICK COUNTY
(Population, 3,555)

Ownership: Municipal. Population served: About 4,500 (1967).

Source: 3 springs in Virginia, 1 spring in Maryland.

Average daily use: 200,000 gpd.

Treatment: Chlorination.

Rated capacity of treatment plants: (Va.) 115,000 gpd., (Md.) 225,000 gpd.
Finished-water storage: 1 tank 250,000 gal.; reservoir 3,000,000 gal.

Chemical analyses in parts per million

Raw water Finished water Raw water | Finished water
Silica (Si0, ). 12 15 Phosphate (PO,)............ 0.38 0.07
Iron (Fe).ovevneeeeennennn. 1.5 1.2 Dissolved solids
Manganese (Mn)............ .14 .12 (residue at 180°C).......] 85 103
Calcium (Ca)................. 20 24 Hardness as CaC0 ,:
Magnesium (Mg)............ 6.9 745 ]| T ———— 79 91
Sodium (Na)....ccounnn...., 1.8 2.7 Noncarbonate,............. Y b
Potassium (K)................. 1.0 1.0
Bicarbonate (HCO;)....... 99 107 Specific conductance
Carbonate (COy)............ 0 0 (micromhos at 25°C).... 157 184
Sulfate (SO, Jooumssnss 2.k 2.4 ] 8.0 8.2
Chloride (Cl).................. -7 5.1 Color e 0 3
Fluoride (F).ccccoveeeeenenns .2 Bl Temperature (°F)............ 66 66
Nitrate (NO,)...oovoeennee) 0 <3 Date of collection.......... 6/29/67 6/29/67

CAMBRIDGE, DORCHESTER COUNTY
(Populution, 12,239)

Ownership: Municipal. Population served: About 16,000 (1965).

Source: 9 wells, about 370 to 500 feet deep; 1 well,(Dor-Ce 3) 977 feet deep.

Average daily use: Average plant output in fiscal year 1967: 420,000 gpd. Dor-Ce 3,and 2,510,000 gpd.

8 other wells.

Treatment: Chlorination, aeration, pH adjustment at individual wells.

Rated capacity of wells: 6,900,000 gpd.

Finished-water storage: 1,000,000 gal., ground storage; 500,000 gal., surface storage; 582,000 gal. in
5 elevated tanks; total storage 2,082,000 gal.

Chemical analyses in parts per million

Well No. Well No, Well No, | Well No.
Dor-Ce 3 Dor-Ce 78 ) Dor-Ce 3 Dor-Ce 7_8
CHITT R 11 Ty E— 11 22 Phosphate (PO ,)............ - -
[T () P———— .02 .06 Dissolved solids
Manganese (Mn)............ .01 .00 (residue at 180°C)........ 248 k56
Calcium (Ca)uueeennnnnnnnnnns .0 5.4 Hardness as CaCO,:
Magnesium (Mg)............ 1.0 4,6 Total e b 32
Sodium (Na)..cccun.en.... 93 168 Noncarbonate.......ce... 0 0
Potassium (K)..oveunen.ene b4 8.0
Bicarbonate (HCO;)....... 245 Lo8 Specific conductance
Carbonate (COy)............ 0 16 (micromhos at 25°C).... 397 719
Sulfate (SO4)..cceenennneee. 9.6 18 PHissssssmmmmmsraesssesssiness 7.9 8.6
Chloride (Cl).................. 2.2 10 o 1) e == 3
Fluoride (F)..eeeeveereennnen. 1.0 1.0 Temperature (°F)............ == 63
Nitrate (NO,) ................. .0 <5 Date of collection.......... L/2/65 11/3/65

21



CAMBRIDGE, DORCHESTER COUNTY (Continued)

Chemical analyses in parts per million

%g%i‘cgoé Finished water :‘)z:},cgoé Finished water
1L L] 0T E——— 20 29 Phosphate (PO,)............ 0.32 0.2k
LT, | ) (O Kol Ok Dissolved solids
Manganese (Mn)............ .00 .00 (residue at 180°C)....... 475 L7
Calcium (Ca)eeeueeenneen..... 5.3 5.3 Hardness as CaCO ,:

Magnesium (Mg)............ 3.5 5.5 Total oo 28 28
Sodium (Na)...ocoonnennen. 174 174 Noncarbonate,....cocevn.. 0 0
Potassium (K)...coen......... 8.3 8.3
Bicarbonate (HCO3,)....... Ly Lsh Specific conductance
Carbonate (CO,4)............ 20 14 (micromhos at 25°C)....| 760 763
Sulfate (S0 )......conveusnee : 12 12 PHeoeeeeeeeee e 8.7 8.5
Chloride (Cl).................. 6.7 i | [ FORA——p—— 2 3
Fluoride (F).....cccccevunnees 1.2 1.2 Temperature (°F)............ 64 -
Nitrate (NO,)................. .1 .3 Date of collection.......... 8/2/67 8/2/67

CENTREVILLE, QUEEN ANNES COUNTY

(Population, 1,863)

Ownership: Municipal. Population served: About 1,830.
Source: 2 wells, 530 and 480 feet deep.
Average daily use: 290,000 gpd.
Treatment: Chlorination.

Finished-water storage:

70,000 gal.

Chemical analyses in parts per million

Raw water Finished water Raw water Finished water
Silica (Si0, ).unnrvvvvennneee 16 16 Phosphate (PO ,)............ 0.06 0.09
lron (Fe)eeoouneeeeeeeeeennnn. .28 2k Dissolved solids
Manganese (Mn)............ .01 .00 (residue at 180°C)....... 166 164
Calcium (Ca)eeeeeneennnene... 29 29 Hardness as CaCO,:
Magnesium (Mg)............ 9.7 9.6 |7 ] H———— 113 112
Sodium (Na)....c.cun...... 16 14 Noncarbonate............ ° @
Potassium (K)......c.......... 13 13
Bicarbonate (HCO;)....... 184 174 Specific conductance
Carbonate (COy)............ 0 b (micromhos at 25°C).... 300 92
Sulfate (SO, )..crrrrreeenn. 6.0 5.8 Y, I 7.9 B4
(1T L (d) E— 1.0 4.0 CO0Tuuummmmmmnerernreecessann 3 2
Fluoride (F)..cccovveeueennne .6 .6 Temperature (°F)............ e —
Nitrate (NO,).cooeenennnnes 1.9 ] Date of collection.......... 12/1/66 12/1/66
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Ownership:
Source:
Average daily use:
Treatment:

Finished-water storage:

Municipal.

CHESAPEAKE CITY,

Population served:
2 wells, 226 and 163 feet deep.

75,000 gpd. . .
Chlorination, softening, iron removal, pH adjustment, zeolite pressure filtratiom.

(Population,

1,055,

75,000 gal., elevated tank,

CECIL COUNTY
1,104)

Chemical analyses in parts per million

Raw water Finished water Raw water | Finished water
Silica (Si0, ).cccveernnnnn. 7.3 1T Phosphate (PO ,)............ 0.00 0.13
Iron (Fe).ueeeeeerunrnnreeennn. 23 .07 Dissolved solids
Manganese (Mn)............ .18 .00 (residue at 180°C).......] 50 215
Calcium (Ca)...ceeeeneeeee 8.5 .0 Hardness as CaCO4:
Magnesium (Mg)............ 2.7 .0 Totaluoeoereeceeereeenenne 32 o]
Sodium (Na)...uuueennnnn.n. | 2.8 85 Noncarbonate.....ccoeve.. 22 0
Potassium (K)................. 1.5 .0
Bicarbonate (HCO3)....... 13 190 Specific conductance
Carbonate (COy)............ 0 2 (micromhos at 25°C).... 91 350
Sulfate (SO, ).cvrveenee... | 2l Y O 6.2 8.3
Chloride (Cl).................. 3.7 3.3 (o] 1Y 2 1 -
Fluoride (F)..cccevvuennnnene. .0 2 Temperature (°F)............ - -
Nitrate (NO,)................ ] -2 .0 Date of collection.......... 2/8/66 2/8/66
CHESTERTOWN, KENT COUNTY
(Population, 3,602)
Ownership: Chestertown Utilities Commission. Population served: About 3,800.

Source: 6 wells,

Average plant output for 1965:
Aeration, lime, chlorination, fluoridation.
2,160,000 gpd.

Treatment:

Rated capacity of treatment plant:
Finished~water storage:

600,000 gpd.

570,000 gal.

Chemical analyses in parts per million

Raw water Finished water Raw water Finished water
L L1/ O— 12 12 Phosphate (PO ,)............ 0.01 0.00
Iron (Fe)uwuureeenneeeeenannnn. .03 Ok Dissolved solids
Manganese (Mn)............ .02 .02 (residue at 180°C)........ 202 203
Calcium (Ca)..ceenennn.eee. 22 28 Hardness as CaCO,:
Magnesium (Mg)............ L4 L.y Total e, 72 87
Sodium (Na).................. 2k 22 Noncarbonate ........ec... ko 50
Potassium (K)................. 2.9 2.7
Bicarbonate (HCO3)....... 28 ks Specific conductance
Carbonate (COy)............ o] 0 (micromhos at 25°C).... 299 312
Sulfate (SO, ).eeurverennen i 5.2 6.0 Y 6.5 7.6
LT ) ——— 56 53 Colom e 1 2
Fluoride (F).coceeeeeureennnes .0 .8 Temperature (°F)............ —= -
Nitrate (NOy).coocnnneneess 22 21 Date of collection.......... 2/23/66 2/23/66
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CRISFIELD,

(Population,

SOMERSET COUNTY
3,540)

Ownership:
Source:

Municipal., Estimated population served: 5,300.

1,110 feet deep.
Average daily use: 530,000 gpde.
Treatment: None.
Finished water storage: 150,000 gal,

Chemical analyses in parts per million &/

4 wells, No. 1, 994 feet deep; No. 3, 1,076 feet deep; No. 4, 1,146 feet deep; No. 5,

Well 1 Well 3 Well 1 Well 3
Silica (Si0, )..euevernnnnnne. n 1 Phosphate (PO,)............ - o
Iron (Fe).eeeerveeeeeeeeannnne.. -0 «0 Dissolved solids
Manganese (Mn)............ -0 -0 (residue at 180°C).......] 1,208 796
Calcium (Ca)....uuu...ee... 1.9 o Hardness as CaCO :
Magnesium (Mg)............ 1.3 o i1 1| FERERE e — 6.4 2.6
Sodium (Na).................. k6o 26k Noncarbonate .............
Potassium (K)................. = -
Bicarbonate (HCO;,)....... 830 560 Specific conductance
Carbonate (COy)............ 76 57 (micromhos at 25°C).... - =
Sulfate (SO, )................ ' 58 49 PH s cosusssvivemsmsssssvominaonss - 8.5
Chloride (Cl).................. 121 23 (6] [ ] K A———— 5 >
Fluoride (F).ceeeverrueenennne 4.0 2.2 Tomperaturs (*F)eeeeeee..... — e
Nitrate (NO,/) ................. <Ok .06 Date of collection.......... 9/6/66 9/6/66
a/ Data from Maryland State Department of Health

CRISFIELD, SOMERSET COUNTY (Continued)
Chemical analyses in parts per million

Well &4 Well 5 Well &4 Well 5
Silica (Si0, )..cceuuunennn. 12 1 Phosphate (PO ,)............ - -
Iron (Fe)..coueevueererennnnnee. .10 *0 Dissolved solids
Manganese (Mn)............ .0 -0 (residve at 180°C).......] 806 934
Calcium (Ca).eeereeennennne. A 1.6 Hardness as CaCO ,:
Magnesium (Mg)............ o -7 Tot8linmmm et 2.6 7.4
Sodium (Na)................. 288 308 Noncarbonate .............
Potassium (K)................. b =
Bicarbonate (HCO;,)....... 530 620 Specific conductance
Carbonate (CO,)............ 6l 62 (micromhos at 25°C).... == -
Sulfate (SO, )................ 50 x PHLcccssnssssmanmnsvmemimns 8.6 8.5
Chloride (C).................. 59 82 ][] > >
Fluoride (F)..ccovvevenveennee 2.3 2.7 Tomperoturs (*F)e.ecenne.... . =
Nitrate (NO,)................ .06 .06 Date of collection.......... 9/6/66 9/6/66

a/ Data from Maryland State Department of Health
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CUMBERLAND, ALLEGANY COUNTY
(Population, 33,415)

Ownership: Evitts Creek Water Co., Population served: About 47,500,

Source: Evitts Creek, impounded in two lakes in Pennsylvania, Koon Lake and Lake Gordon.

Average daily use: 12,000,000 gpd.

Treatment: Chlorination, ammonia gas, chemical alum-lime coagulation, sedimentation, filtration,

activated carbon.
Rated capacity of treatment plant: 18,000,000 gpd.
Raw-water storage: Koon Lake 2,3%30,941,000 gal., Lake Gordon 1,300,000,000 gal.; total raw-water
storage 3.6 billion gal.

Finished-water storage: Ridgedale Reservoir 7,500,000 gal., Fort Hill Reservoir 3,500,000 gal., 3 tanks
100,000 gal. each, 1 tank 200,000 gal., 1 tank 500,000 gal.; total finished-
water storage 12,000,000 gal.

Chemical analyses in parts per million

Raw water Finished water Raw water Finished water
Silica (Si0, )rvvverennee. 1.1 2,5 Phosphate (PO,)............ 0.00 0,00
Iron (Fe)uuevervreerrnnnneen... .07 .03 Dissolved solids
Manganese (Mn)............ .02 .02 (residue at 180°C)....... 79 106
Calcium (Ca).eeevenennnnnnns 20 24 Hardness as CaCO ,:
Magnesium (Mg)............ 3.5 4,0 .11 | POEm—————— 65 77
Sodium (Na)...ooovvunnnnn.., 1.5 1.6 Noncarbonate,............. 20 24
Potassium (K)................. 1.5 1.b
Bicarbonate (HCO;)....... Sh 64 Specific conductance
Carbonate (CO,)............ 0 0 (micromhos at 25°C).... 137 165
Sulfate (S0, ).c.covmmies 18 20 PHissmimanssmmnvmmsetes 7.2 7.6
Chioride (Cl)......ccceniines 2.7 b3 (Y Y SRR 5 5
Fluoride (F).coovveeerveeennnes ol .1 Temperature (°F) - =
Nitrate (NOJ/) ................. §2 13 Date of collection.......... 6/23/66 6/23/66

DELMAR, WICOMICO COUNTY
(Populution, 1,291)

Ownership: Municipal. Population served: About 2,500.
Source: 2 wells, 126 and 135 feet deep.

Average daily use: 347,000 gpd (in 1964).

Treatment: Chlorination.

Finished-water storage: 93,000 gal.

Chemical analyses in parts per million 8/

Well 2 Well 3 Tap Well 2 Well 3 Tap
Silica (Si0, )uuurrrrr, 27 2h - Phosphate (PO,)............ . - —
Iron (Fe)uuueveeveerneninenennns .60 .80 0.30 Dissolved solids
Manganese (Mn)............ .06 .08 - (residue at 180°C)....... 86 78 102
Calcium (Ca)uuerrrrnnnnnnnnns 6.1 6.3 - Hardness as CaCO 4:
Magnesium (Mg)............ 1.7 1.6 - Totalissnsmvanasss 21 21 -
Sodium (Na)..couuvvennnn.. 9.5 9.0 - Noncarbonate,.......oon.. 7 ? e
Potassium (K)................. = == =
Bicarbonate (HCO3,)....... 17 17 17 Specific conductance
Carbonate (COy)............ .0 -0 0 (micromhos at 25°C)....| -- - e
Sulfate (S04 ).cucvennnnen.... 7.9 10 - Y TR 6.0 6.1 6.1
Chloride (Cl).................. 23 19 i ColoF...cvmsisusssmmmsssamsasas 3 3 3
Fluoride (F)..ccoveeeueenenne ) .1 = Temperature (°F)............ == s _—
Nitrate (NOy)..cooonnvenvnenns 2.8 3.4 - Date of collection.......... 6/27/67| 6/27/67 | 12/5/66

a/ Analyses by Maryland State Department of Health
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Ownership:
Source:
Average daily use:
Treatment: None,

Finished-water storage:

Municipal.

Population served:
2 wells, 400 and 402 feet deep.
270,000 gpd.

DENTON, CAROLINE COUNTY
(Population, 1,938)

100,000 gal.

About 2,500,

Chemical analyses in parts per million

Cgr:i]ﬁ; 2 Tap Carz:%é 2 Tap
Silica (Si0, )cuurenne...... 23 28 Phosphate (PO ,)............ - 0.56
lron (Fe)eoeeereeeennneeennnn, Nol .0b Dissolved solids
Manganese (Mn)............ .0 .00 (residue at 180°C)....... 517 533
Calcium (Ca)..uuvveneen..e. Lk 5.0 Hardness as CaCO 3t
Magnesium (Mg)............ 3.6 3.3 Total.coerriererrereenenen, 26 26
Sodium (Na).....coun....... 190 189 Noncarbonate ............. 0 0
Potassium (K)....c..c........ 8 7.4
Bicarbonate (HCO,)....... 512 480 Specific conductance
Carbonate (CO,)............ 18 32 (micromhos at 25°C)....| 809 819
Sulfate (SO, )................ ‘ 7.4 8.0 PHeceeeeeeeeecceen 8.5 8.9
Chloride (Cl).................. 3.5 2.7 2] 1 — - 2
Fluoride (F).uevveeeeveennnnens 1.6 1.4 Temperature (°F)............ 63.5 —
Nitrate (NO, )................. .7 o7 Date of collection.......... 11/24/53 11/30/66
EASTON, TALBOT COUNTY
(Population, 6,337)

Ownership: Municipale Population served: About 7,500,

Source: 5 wells (Tal-Ce 1-3, 5, 50), 1012, 110, 1025, 1148, and 630 feet deep.

Average daily use: 700,000 gpd.

Treatment: Chlorination,

Finished-water storage:

1,337,500 gal.

Chemical analyses in parts per million

Standpipe, 87,500 gal., 2 elevated tanks, 1,250,000 gal.; total storage,

Well Well Well Well

Tal-Ce 2 Tal-Ce 3 Tal-Ce 2 Tal-Ce 3
Silica (Si0, ).ceoevrenrnnnenn 56 14 Phosphate (PO ,)............ - -
Iron (Fe).oouvvveeennnnnnnnenne .03 .06 Dissolved solids
Manganese (Mn)............ - - (residue at 180°C)........ 260 24
Calcium (Ca)..evereernnn.n. 36 4,8 Hardness as CaC0,:
Magnesium (Mg)............ 15 1.2 Tobalissosrmms 152 17
Sodium (Na)................. 27 81 Noncarbonate ............. 0 0
Potassium (K)................. 5.9 1.8
Bicarbonate (HCO3)....... 2k2 210 Specific conductance
Carbonate (CO,)............ 0 o (micromhos at 25°C).... 394 377
Sulfate (SO, )...conennnenne. ’ 6.9 15 PHeeeeeeeee, 75 8.2
Chloride (Cl).................. 2.8 2.5 [ 1Y S - 5
Fluoride (F)..oooveiricnnce o5 <9 Temperature (°F)............ 59 75
Nitrate (NO4)..oooovnneneen. o5 1.8 Date of collection.......... 10/7/48 3/18/L49
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EASTON, TALBOT COUNTY (Continued)

Chemical analyses in parts per million

Ta‘{iéi 5 Finished water Ta:fé:; 5 Finished water
Silica (Si0, )orvverrnnnenn 95 57 Phosphate (PO ,)............ == 0.05
Iron (Fe)uooeeeerreneennnnnn... 38 <05 Dissolved solids
Manganese (Mn)............ - .01 (residue at 180°C)....... ] 111 254
Calcium (Ca)..euvreeneeee. 2.4 35 Hardness as CaC0,:
Magnesium (Mg)............ 2.0 13 Total e, 14 14
Sodium (Na).................. 30 26 Noncarbonate......c...... & Q
Potassium (K) 2.2 6.2
Bicarbonate (HCO;)....... 80 219 Specific conductance
Carbonate (COy)............ 0 9 (micromhos at 25°C).... 168 369
Sulfate (SO, ).ccevennennene. 15 5.8 T | 7e5 8.5
Chloride (Cl).................. 245 5.1 Color. ..o-isimivssssvvasmavuams 15 2
Fluoride (F).cooeoeruevuencne 2 o Temperature (°F)............ 78 -
Nitrate (NO,)..cooevnnnnenn, 1.6 -0 Date of collection.......... 3/11/49 8/2/67

ELKTON, CECIL COUNTY
(Population, 5,989)

Ownership: Mumicipal. Population served: About 7,500 (1966).

Source: Big Elk Creek.

Average daily use: 1,200,000 gpd in 1965.

Treatment: Alum for coagulation, lime to regulate pH, filtration,and chlorination.
Rated capacity of treatment plant: 1,500,000 gpd.

Raw-water storage: 10,000,000 gal.

Finished-water storage: 2,500,000 gal.

Chemical analyses in parts per million

Raw water Finished water Raw water Finished water
Silica (Si0, )cvvueerirrnnnns 12 11 Phosphate (PO, )............ 0.00 0,02
Iron (Fe).oovvveuueneeeenaenns o15 .00 Dissolved solids
Manganese (Mn)............ Ok .02 (residue at 180°C).......] 61 106
Calcium (Ca).cceeneneeeen. 2.2 19 Hardness as CaCO 4:
Magnesium (Mg)............ 2.3 3.0 Totaloeeeeieeceeciieenes 28 60
Sodium (Na)...ooooveunnnn..., 6.4 7.1 Noncarbonate,............. 10 31
Potassium (K)...coouee...n. 1.8 1.9
Bicarbonate (HCO;)....... 21 36 Specific conductance
Carbonate (CO5)........... 0 0 (micromhos ot 25°C)....| 100 174
Sulfate (SO, )...ccuennnnee. 8.2 21 11 R 6.4 7.5
Chloride (CI).................. 9.4 14 ] 3 2
T 41 I {3 P m—— .1 .0 Temperature (°F)............ o -
Nitrate (NO4).coonernenenns 5.6 745 Date of collection.......... 2/8/66 2/8/66
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Ownership:
Source:
Average daily use:
Treatment:

Raw-water storage:

Municipale.

EMMITSBURG,

(Population,

Population served:

530,000 gpde

500,000. gale

FREDERICK COUNTY

1,369)

About 4,000 (1966).
Wells, springs, and reservoirs filled from Turkey Creek.
350,000 gpd.

Chlorination and filtration.
Rated capacity of treatment plant:
30,000,000 gals
Finished-water storage:

Chemical analyses in parts per million

Raw water Finished water Raw water | Finished water
Silica (Si0, ).ovvvvvvreeeee... 9kt 10 Phosphate (PO,)............ 0.00 0.03
Iron (Fe)euoeeveoeeeennnnee. .09 .09 Dissolved solids
Manganese (Mn)............ .02 .01 (residue at 180°C).......] Lg 45
Calcium (Ca)...coveeeenne.... 4,7 5.9 Hardness as CaCO 4:
Magnesium (Mg)............ 2.8 2.6 Total oo, 2L 26
Sodium (Na)....ccuun......... 1.9 1.8 Noncarbonate............. 20 16
Potassium (K)................. 5 o3
Bicarbonate (HCOj3)....... 4 12 Specific conductance
Carbonate (CO4)............ 0 0 (micromhos at 25°C).... 70 65
Sulfate (SO, )................ 9.2 8.6 PHeeeeee e, 5.6 6.6
Chloride (Cl).................. 10 741 (o] [ [ P— 4 L
Fluoride (F)...coevncnnnene +1 ol Temperature (°F)............ - ==
Nitrate (NO,/) ................. 1.0 1.5 Date of collection.......... 3/1/66 3/1/66
FEDERALSBURG, CAROLINE COUNTY
( Population, 2,060)

Ownership: Municipal., Population served: About 3,000,
Source: 4 wells.
Average daily use: 313,000 gpd.
Treatment: Chlorination.
Finished-water storage: 150,000 gal,

Chemical analyses in parts per million

Raw water Finished water Raw water | Finished water

Silica (Si0, )cvvvecunnnnnnes i 10 Phosphate (PO ,)............ 0,00 0,01
Iron (Fe)veeerereeeeninnennns RTo) .02 Dissolved solids
Manganese (Mn)............ .01 .01 (residue at 180°C).......] 52 55
Calcium (Ca)..cceeeennnnnn... 3.5 3.0 Hardness as CaCO 4:
Magnesivm (Mg)............ 1.8 2,0 L 16 16
Sodium (Na)...ceeuuen...... 75 7.6 Noncarbonate............. 12 11
Potassium (K)................. 2.0 1.9
Bicarbonate (HCO3)....... 5 6 Specific conductance
Carbonate (COy)............ 0 0 (micromhos at 25°C).... 82 87
Sulfate (S0, )..ceuenee.e. ' 3.0 5.0 Y TR 5.9 6.9
Chloride (Cl).................. 7.5 7.6 Colotsssnmmmemssnesmnine 3 2
ST AT { ) —— .0 .0 Temperature (°F)........... - -
Nitrate (NO,}) ................. 20 19 Date of collection.......... 12/1/66 12/1/66




FREDERICK, FREDERICK COUNTY
(Population,21,744)

Ownership: Municipal. Population served: About 25,000 (1967).

Source: Linganore Creek, Tuscarora Creek, Fishing Creek, and Monocacy River.
Average daily use (1967): 3,560,000 gpd.

Treatment:

Tuscarora Creek, chlorination at intake, further treatment after water enters Fishing

Creek water lines; Fishing Creek, chlorination, ammonia; Monocacy River and Linganore

Creek, alum, lime, chlorination, fluoridation, carbon.
Rated capacity of treatment plant: Linganore, 4,000,000 gpd.; Monocacy, 2,000,000 gpd.
Raw-water storage: Fishing Creek, 90,000,000 gal.
Finished-water storage:

(clear well); 2 elevated tanks, 1,000,000 gal. each,

Chemical analyses in parts per million &/

Linganore Creek, 125,000 gal. (clear well); Monocacy River, 150,000 gal,

Raw water Finished water Raw water | Finished water
Silica (Si0, )ovevvennrrnnnee a7 ka2 Phosphate (PO,)............ 0.01 0.01
Iron (Fe)ereeeeeennnrannnn. 15 .02 Dissolved solids
Manganese (Mn)............ .00 .00 (residue at 180°C)........ 79 11
Calcium (Ca).ueveeeeennneen. 17 26 Hardness as CaCO ,:
Magnesium (Mg)............ 4.6 L.6 L L] IO 62 84
Sodium (Na).................] 3.0 3.6 Noncarbonate............. 8 29
Potassium (K)...c............. 1.8 2.0
Bicarbonate (HCO3)....... 65 68 Specific conductance
Carbonate (COy)............ 0 0 (micromhos ot 25°C).... 133 198
Sulfate (SO, ).cevueeneen... ' 7.4 23 PHececne e 7.1 7.7
Chloride (Cl).................. 5.2 8.1 Colorsusssisssnississssnn b4 0
Fluoride (F)...ccccecvencrnens ol <9 Temperature (°F)............ 37 -
Nitrate (NO,/) ................. b7 542 Date of collection.......... 11/21/66 11/21/66

a/ Linganore Creek filtration plant

FREDERICK, FREDERICK COUNTY (Continued)

Chemical analyses in parts per million b/

Raw water Finished water Raw water Finished water
TR L4 N — 0.3 3.2 Phosphate (PO ,)............ 0.16 0.16
lron (Fe)evvereeneeeiennnnne .08 ¢/ .01 Dissolved solids
Manganese (Mn)............ .00 ¢/ <00 (residue at 180°C).......] 130 162
Calcium (Ca).......neee 29 38 Hardness as CaCO0,:
Magnesium (Mg)............ 6.3 6.5 TORA).cosssescarnsssansuossossins 99 122
Sodium (Na)................. | 6.6 6.6 Noncarbonate............. 13 45
Potassium (K)................. 3.6 2.4
Bicarbonate (HCO3)....... 100 ok Specific conductance
Carbonate (COy)............ 2 0 (micromhos ot 25°C)....| 237 280
Sulfate (SO, ).eeeeennnnenne. 18 37 PHe et 8.3 7.0
Chloride (CI).................. 8.3 13 (Y Y ST 5 1
Fluoride (F)....ccccoevenennnee o2 .9 Temperature (°F)............ T -
Nitrate (NOy)...ccoevunvncs ko9 k.6 Date of collection.......... 11/21/66 11/21/66

b/ Monocacy River filtration plant
¢/ 1In solution when analyzed

29



FROSTBURG, ALLEGANY COUNTY
(Population, 6,722)

Ownership: Municipal, Population served: About 11,000,

Source: Savage River, Piney Run, springs, and wells.

Average daily use: 460,000 gpd.

Treatment: Coagulation, sedimentation, filtration,chlorination, pH adjustment.
Rated capacity of treatment plant: 1,000,000 gpd.

Raw-water storage: 60,000,000 gal. (1965).

Finished-water storage: 7,000,000 gal. (1965).

Chemical analyses in parts per million

Raw water Finished water Raw water Finished water
Silica (Si0, ).unrrrenn...e. 5.1 ko7 Phosphate (PO ,)............ 0.02 0.01
Iron (Fe)...covuvrrveeennnnnn... oSh 017 Dissolved solids
Manganese (Mn)............ .02 .02 (residve at 180°C)........ 65 88
Calcium (Ca)..ccouunnenn..ne 11 17 Hardness as CaCO :
Magnesium (Mg)............ 1.9 1.9 1] 36 51
Sodium (Na).................. bok Lok Noncarbonate ............. 9 29
Potassium (K)................. .8 8
Bicarbonate (HCO;)....... 33 27 Specific conductance
Carbonate (COy)............ 0 0 (micromhos at 25°C).... EA 133
Sulfate (SO, )................ ' 5.6 21 PR csssmsmnainssaassraneses 6.8 7.2
Chloride (Cl).................. 9.4 12 [ [ 2T ? 2
Fluoride (F).cceevevvecnnnee o1 ol Temperature (°F)............ = =
Nitrate (NO,/) ................. o3 8 Date of collection.......... 6/20/66 6/20/66

GLEN BURNIE, ANNE ARUNDEL COUNTY
(Population, 15,000)

Ownership: Anne Arundel County. Total population served: About 55,000,

Source: 18 wells supplying water to 3 separate treatment plants.

Average daily plant production (1964): Dorsey Rd., 2,190,000 gpd.; Sawmill Branch, 1,270,000 gpd. and
Harundale, 1,300,000 gpd.

Treatment: Aeration, pH adjustment, chlorination, fluoridation at all plants; sedimentation and

filtration at Dorsey Rd.
Rated capacity of treatment plants: Dorsey Rd., 5,000,000 gpd., Sawmill Branch, 2,000,000 gpd;
Harundale, 2,000,000 gpd.
Raw-water storage: 170,000 gal., Dorsey Rd.
Finished-water storage: 5,859,000 gal. in surface storage, elevated tanks, and standpipes.

Chemical analyses in parts per million

Raw water Finished water Raw water | Finished water
Silica (Si0,) )......veveeene.... 9.6 i Phosphate (PO,)............ 0.01 0s02
Iron (Fe)eeooueeeeeeeeenannnn. <05 o2 Dissolved solids
Manganese (Mn)............ .03 <Ok (residve at 180°C).......] 26 53
Calcium (Ca)................. 2.3 15 Hardness as CaCO :
Magnesium (Mg)............ 1.0 o6 Tobalisssmmmsssnmms 10 4o
Sodium (Na).................. 2.1 1.4 Noncarbonate ..oevevve 8 il
Potassium (K)................. 1.2 <9
Bicarbonate (HCO;)....... 2 36 Specific conductance
Carbonate (CO5)............ - 0 o (micromhos at 25°C).... 39 8
Sulfate (SO, )...c............ ' k.8 6.2 PHeccee 6.2 7.6
Chloride (CI).................. 3.2 2.7 Colorsussmmmsmsmpe 3 3
Fluoride (F).ccceveeeriucnnnee il 1.0 Temperature (°F).....cveenn. — —
Nitrate (NOy)....ccoorrenenns 6.5 2.2 Date of collection.......... 7/31/67 7/31/67

a/ Dorsey Rd. plant
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GLEN BURNIE,

ANNE ARUNDEL COUNTY Continued)

Chemical analyses in parts per million B
Raw water Finished water Raw water | Finished water
Silico (810, )cicinncrrenornnen 8.0 8.5 Phosphate (PO,)............ 0.00 0.00
[T R | ) A <05 .02 Dissolved solids
Manganese (Mn)............ .01 .01 (residuve at 180°C).......] 27 39
Calcium (Ca)...ccevnnnneeees 1.9 6.6 Hardness as CaCO,:
Magnesium (Mg)............ .8 o7 | ()| | O ———— 20
Sodium (Na).................. 1.9 2.1 Noncarbonate ............. 7
Potassium (K)................. .8 .8
Bicarbonate (HCO3)....... 2 16 Specific conductance
Carbonate (COy)............ 0 (micromhos at 25°C).... 31 55
Sulfate (S04 )ceruennen.. .2 .0 Y | SO 6.2 6.7
Chloride (Cl).................. 3.0 3.3 (1Y SRS 2 2
Fluoride (F)..covervveruennnne - o7 Temperature | 3 [ee— == =
Nitrate (NOy)...ooooovvnnvns 8.2 7.2 Date of collection.......... 7/31/67 7/31/67
b/ Harundale plant
GLEN BURNIE, ANNE ARUNDEL COUNTY (Continued)
Chemical analyses in parts per million o/
Raw water Finished water Raw water Finished water
Silica (Si0, ).veeunrrrnnnene. 10 9.1 Phosphate (PO,)............ 0.01 0.00
Iron (Fe)ecoeverenreennennen <Ok .08 Dissolved solids
Manganese (Mn)............ .02 .02 (residue at 180°C).......d L 74 2
Calcium (Ca)eeeennnennnnen. 3.9 11 Hardness as CaCO,:
Magnesium (Mg)............ 1.8 1.6 L] 1| F—_ 17 3k
Sodium (Na)....ove......... ) 5.0 k5 Noncarbonate,............. 15 15
Potassium (K)...c.coeuueene. 1.6 1.3
Bicarbonate (HCO3)....... 3 2k Specific conductance
Carbonate (COy)............ 0 0 (micromhos at 25°C).... 72 103
Sulfate (SO, )..cccuenennne. ' 4.8 k.0 PHicssesesssmmmsmmraessmsaiss 6.k 7.2
Chloride (Cl).......c.c........ 8.8 9okt Colot...cocsmuamsmmmmsssannnes 3 2
Fluoride (F).coceeeeveecnnens o1 1.0 Temperature (°F)............ - -
Nitrate (NOS/) ................. 13 9.5 Date of collection.......... ?7/31/67 7/31/67

¢/ Sawmill Branch Plant
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Ownership:
Source:
Treatment: None.

Average daily use:

Municipale.

GREENSBORO,

Population served:
2 wells, each 275 feet deep.

100,000 gpd.
Finished-water storage:

CAROLINE

COUNTY

(Populotion, 1,160)

50,000 gal.

Chemical analyses in parts per million

About 1,200,

Raw water Finished water Raw water | Finished water
Silica (Si0, ).vvvvvvveveenennne 52 Phosphate (PO ,)............ e
PO | ) ——— .02 Dissolved solids
Manganese (Mn)............ -00 (residve at 180°C).......] 306
Calcium (Ca).eevrreenennnee. 10 Hardness as CaCO 4:
Magnesium (Mg)............ 5.2 Totalssmsissssssisenin k7
Sodium (Na)......c.......... 82 Noncarbonatej....ccovv. 0
Potassium (K)................. 5.2
Bicarbonate (HCO3)....... 263 Specific conductance
Carbonate (CO5)............ 6 (micromhos at 25°C).... 431
Sulfate (SO, )................ 1.6 PHeeeeeecececeeen 8.k
Chloride (Cl).................. 1.5 [of' ) ') S 3
Fluoride (F)..ccooveereunennnee o7 Temperature (°F)............ =
Nitrate (NO,/) ................. .7 Date of collection.......... 11/30/66
HAGERSTOWN, WASHINGTON COUNTY
(Population, 36,660)
Ownership: Municipal; also supplies Williamsport, Funkstown, Security, and neighboring communities.
Population served: About 57,000,
Source: Potomac River and mountain springs.
Average daily use: 6,930,000 gpd.
Treatment:

Raw-water storage:

13,000,000 gpd.
120,000,000 gal, reservoir, mountain supply.
Finished-water storage:

11,500,000 gal.

Chemical analyses in parts per million

Chlorination, filtration, sedimentation, alum, pH adjustment, fluoridatiom.
Rated capacity of treatment plant:

Raw water Finished water Raw water | Finished water
Silica (Si0, )...ovovveeeeee 2.4 2.7 Phosphate (PO,)............ 0.03 0.02
Iron (Fe).oooooueunnernennnnnene =07 .16 Dissolved solids
Manganese (Mn)............ .00 <00 (residue at 180°C)........ 159 146
(o] LI1TT T () P—— 33 31 Hardness as CaCO 4:
Magnesium (Mg)............ Sekt 5¢3 Tottlse oo an o 105 100
Sodium (Na).................. 8.8 8.7 Noncarbonate,............. L6 Ll
Potassium (K).....coouunneens k.8 1.9
Bicarbonate (HCO;)....... 72 72 Specific conductance
Carbonate (COy)............ 0 0 (micromhos at 25°C).... 271 251
Sulfate (SO, ).eeevnreeeenn. 43 h Y I 7.1 (O
Chloride (CI)........cooe.... 17 16 | B 3
Fluoride (F)..covevrenerrennnne - .8 Temperature (°F)............ - -
Nitrate (No,/) ................. -1 o2 Date of collection.......... 11/21/66 11/21/66
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HANCOCK, WASHINGTON COUNTY

(Population, 2,004)
Ownership: Municipal. Population served: About 2,000,
Source: Little Tonoloway Creek; emergency supply from Potomac River.

Average daily use:
Treatment:

230,000 gpd.
Chlorination, alum, sedimentation, filtration.
Finished-water storage:

500,000 gal.

Chemical analyses in parts per million

Raw water Finished water Raw water | Finished water
Silica (Si0, )..ovvctureeeneee 4,0 4,0 Phosphate (PO,)............ 0,00 0,00
Iron (Fe)...covvrevureeennnee, 20 .02 Dissolved solids
Manganese (Mn)............ -05 .00 (residue at 180°C)........ - 267
Calcium (Ca)................. 62 63 Hardness as CaCO 4:
Magnesium (Mg)............ 15 15 Totaliossmmsmssmmimn 216 219
Sodium (Na)ewoeeevenn.... | 5.7 5.6 Noncarbonate......c.ce.. 52 58
Potassium (K)................. 1.7 1.8
Bicarbonate (HCO3)....... 200 196 Specific conductance
Carbonate (COy)............ 0 Y (micromhos at 25°C).... kh2 kho
Sulfate (SO, )eecveuennnenn.. ' 57 56 13 I 7.5 8.0
Chloride (Cl).................. 11 13 Color e 3
Fluoride (F)..ccooeeeeeernnene o2 &2 Temperature (°F)............ _— _
Nitrate (No,/) ................. 1.0 2:1 Date of collection.......... 6/20/66 6/20/66

Municipal.

Source:

Treatment:

Rated capacity of treatment plant:
Finished-water storage:

Population served:

HAVRE DE GRACE, HARFORD COUNTY
(Popu|aiion, 8,510)

About 10,500,

Susquehanna River,
Average daily use:

950,000 gpd. (1965).

Pre-chlorination, coagulation, flocculation, sedimentation, filtration, post-chlorination,
pH adjustment.

2,250,000 gpd.

Open concrete reservoir, capacity 3,000,000 gal.

Chemical analyses in parts per million

Raw water

Raw water Finished water Finished water
Silica (Si0, ).vvvvernrrenenee 4.6 k.0 Phosphate (PO,)............ 0.02 0.03
Iron (Fe)uooveereeeennnnn... 1.1 .08 Dissolved solids
Manganese (Mn)............ «23 X7 (residue at 180°C)........ 138 207
Calcium (Ca)................. 23 24 Hardness as CaCO,:
Magnesium (Mg)............ 7.1 6.6 L | | — 86 86
Sodium (Na)................. ) 749 3k Noncarbonate ............. 60 26
Potassium (K)................. 1.4 1.5
Bicarbonate (HCOy)....... 32 74 Specific conductance
Carbonate (COy)............ 0 0 (micromhos at 25°C).... 230 343
Sulfate (SO, )....coocn...e. 62 80 PH. o, 6.5 7.7
Chloride (CI).................. 905 13 6] [T AR 8 2
Fluoride (F).coceeeeveeennnnns 2 r-) Temperature (°F)............ = -
Nitrate (NO,)................. 3.7 3.5 Date of collection.......... 2/8/66 2/8/66
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HURLOCK, DORCHESTER COUNTY
(Population, 1,035)

Ownership: Municipal., Population served: 1,035.
Source: Wells

Average daily use: 70,000 gpd.

Treatment: None.

Finished-water storage: 80,000 gal.

Chemical analyses in parts per million

Raw water Finished water Raw water Finished water
Silica (Si0, ).vvvvvvverrnnnnnn. 17 Phosphate (PO ,)............ 0.11
Iron (Fe)...ccevvveeeeeennnnn. .02 Dissolved solids
Manganese (Mn)............ .02 (residue at 180°C).......] 86
Calcium (Ca)......... . 7.4 Hardness as CaCO ,:
Magnesium (Mg)............ 1.8 Totalismmnminasminis 26
Sodium (Na)....cc.e.......... 7.7 Noncarbonate............. 2l
Potassium (K)................. 243
Bicarbonate (HCO)....... 7 Specific conductance
Carbonate (€O, )............ 0 (micromhos at 25°C).... 110
Sulfate (SO, ).cceennn... ' 1.8 1, 7.0
Chloride (Cl).................. 7.6 (o LY SR 0
Fluoride (F).....ceueunueen. 0 Temperature (°F)............ -
Nitrate (NO,)................. 32 Date of collection.......... 12/1/66

JESSUP, ANNE ARUNDEL COUNTY
(Population 4,500)

Ownership: State of Maryland. Population served: About 5,000; water furnished to 5 institutions and
about 200 families.

Source: Dorsey Run, Little Patuxent River.

Average daily use: 1,000,000 gpd.

Treatment: Rapid sand filtration, soda ash, alum, chlorination.

Rated capacity of treatment plant: 1,000,000 gpd.

Raw-water storage: 2,000,000 gal. at dam; 2,000,000 gal. at reservoir.
Finished-water storage: 1,200,000 gal.

Chemical analyses in parts per million

Row water Finished water Raw water Finished water
Silica (Si0, )..vvvvvvveeeeenen. 10 9.k Phosphate (PO,)............ 0.20 0.09
Iron (Fe)..ccoureereneeeennnn. o52 .83 Dissolved solids ‘
Manganese (Mn)............ «15 .18 (residve at 180°C).......] 74 112
Calcium (Ca).cceeeenen...... 9.2 9.7 Hardness as CaCO ,:
Magnesium (Mg)............ 3.2 3.3 Totaloiiiicee 36 38
Sodium (Na).....cu........... 7.1 19 Noncarbonate............. 8 0
Potassium (K)................. 1.8 1.8
Bicarbonate (HCO3,)....... 3k 53 Specific conductance
Carbonate (COy)............ 0 0 (micromhos at 25°C).... 114 167
Sulfate (SO, )................ ' 8.0 13 PHisssisssmssminsssives 73 7.7
Chloride (CI).................. 1 18 Coloreimmrnreresaeeene 2 8
Fluoride (F)..ccoeeeeruerennes o2 2 Temperature (°F)............ - o
Nitrate (NO,)................ 2.7 2.0 Date of collection.......... 8/2/67 8/2/67

34



Ownership:
Source:
Average daily use:
Treatment:

Raw-water storage:

JOPPA TOWNE,
(Population, 5,138 Estimated 1967)

Panitz & Co., Inc,.
3 wells, 110 to 120 feet deep.
320,000 gpd.
Aeration, chlorination, fluoridation, (started after June 1966), softening.
Rated capacity of treatment plant:
None
Finished-water storage:

Population served:

2,500,000 gpd.

HARFORD COUNTY

5,138 (1967).

100,000 gal. ground storage; 100,000 gal. elevated storagee.

Chemical analyses in parts per million

Raw water Finished water Raw water | Finished water
Silica (Si0, ).vvvvrrrrree... 7.8 7.4 Phosphate (PO,)............ 0.01 0.02
Iron (Fe)..eoveevruunreeernnnen =00 02 Dissolved solids
Manganese (Mn)............ .02 .01 (residue at 180°C)....... == -
Calcium (Ca)................. 1.0 8 Hardness as CaCO 3
Magnesium (Mg)............ ol o Totaloiveireeeeeerenee, b
Sodium (Na).................) 245 16 Noncarbonate ............. Y
Potassium (K)....coun......... 7 5
Bicarbonate (HCO;)....... 5 39 Specific conductance
Carbonate (COy)............ 0 0 (micromhos at 25°C).... 22 76
Sulfate (S0, ).cevennn..n. -8 o3 3 OSSO 6.8 79
Chloride (Cl).................. 3.2 ko2 ColOt.....ocssisvsmssvamsosansnsss - -
Fluoride (F)..ccceerevurnnne .0 .0 Tomperature (*Flumueeeee.... - -
Nitrate (NO,/) ................. 1.0 6 Date of collection.......... 6/14/66 6/14/66

Ownership:

KINGS HEIGHTS, ANNE ARUNDEL COUNTY

Anne Arundel County,

development,

L wells:

feet deep.
Average daily use:
Treatment:

Source:

Raw-water storage:

Finished-water storage:

Chemical analyses in parts per million

(Population, 900

Population served:

277,000 gpd. (1967)
Aeration, lime, chlorination, fluoridation, settling, clear well, pressure filter.
Rated capacity of treatment plant:
153,000 gal. in clear well,

1 standpipe, 339,000 gal.

1,440,000 gpd.

Estimated 1967)

&/

About 2,000, including areas outside the

No. 2, 164 feet deep; No. 3, 462 feet deep; No. 4, 748 feet deep; No. 5, 875

Well 2 Finished water l Well 2 Finished water
Silica (S0, )ovrrrrrrree.... 16 -- Phosphate (PO,)........... =" ="
Iron (Fe)eeeeervvnnnenennn.. 0 0.1 Dissolved solids
Manganese (Mn)............ -9 == (residue at 180°C).......] 50 62
Calcium (Ca)uvvernnrennnnenns 2.0 == Hardness as CaCO 1t
Magnesium (Mg)............ Y == Totaleeooeierieciieeecenas 13 22
Sodium (Na)....ccouunnn.n.., 3.0 1.0 Noncarbonatej......cce.. - =
Potassium (K) - -
Bicarbonate (HCO3)....... 3.2 3k Specific conductance
Carbonate (COy)............ 0 - (micromhos at 25°C).... - -
Sulfate (S04 )..ccrnennnenne. ‘ .6 == PHeeeeeeeeree 5.2 8.7
Chloride (Cl)................. 925 3.5 COl0Mnnrrrrrrseeeenesesnenen <3 -
Fluoride (F).cooeeeeevunennnne 0 -= Temperaturs. (*Fl.on e, e =
Nitrate (NO4)oooinnnnenes 3 0.18 Date of collection.......... 9/29/68 9/7/66

a/ Data from Maryland S

tate Department of Health
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Municipal,
Source: 3 wellss

Average daily water use:

Treatment:

Population served:

LA PLATA, CHARLES COUNTY
(Population, 1,500 Estimated 1967)

About 1,500,

150,000 gpd.

Chlorination and pH adjustment.
Rated capacity of operating wells:
Finished-water storage:

475,000 gpd. in 1967,
Tank Noo 1, 75,000 gal.; tank No. 2, 300,000 gale.

Chemical analyses in parts per million

Raw water | Finished water Raw water | Finished water
Silica (Si0, )owerrrrrnnnn.en. 36 35 Phosphate (PO ,)............ 2.0 2.2
lron (Fe)eeererereeeeeennnnn. 26 023 Dissolved solids
Manganese (Mn)............ 200 «00 (residue at 180°C).......] - -
Calcium (Ca)..eeveeeennn.... 1.4 1.4 Hardness as CaCO ,:
Magnesium (Mg)............ .6 o6 Totalueeereeeeerereerennene 6 6
Sodium (Na)................. | 120 83 Noncarbonate............. 0 0
Potassium (K)................. 5.k 5ok
Bicarbonate (HCO3)....... 237 20k Specific conductance
Carbonate (COy)............ 32 6 (micromhos at 25°C).... 528 366
Sulfate (S0, )..ecveenne.... : 12 11 Y T 9.2 8.5
Chloride (Cl).................. 12 3.0 [l 1 Y R == ==
Fluoride (F)..cccvveeeeneeannee 1.0 ) Temperature (°F)............ e -
Nitrate (NO,/) ................. o2 .1 Date of collection.......... 6/10/66 6/10/66

Ownership:
Source: Well.

Average daily use:
Treatment:

Municipale

LEONARDTOWN,

Population served:

100,000

(Population,

180,000 gpd (Estimated 1967).
Chlorination.

Finished-water storage: gale

ST. MARYS COUNTY

1,281)

About 2,500,

Chemical analyses in parts per million

Raw woierg/

Finished water

Ruw-wutor-a-/ Finished water

Silica (Si0, ).....coun......

Iron (Fe).....ccovnervenecnnnee
Manganese (Mn)............

Calcium (Ca)..uueueeen.....
Magnesium (Mg)............
Sodium (Na).................|
Potassium (K).................
Bicarbonate (HCO3).......
Carbonate (CO5 )............
Sulfate (SO, )................ ;
Chloride (Cl)..................
Fluoride (F)..cceovvernennnen.
Nitrate (NO,).................

8.7
°0
.O

10
Ol
»00

bk

1.2
k2

6.6
124

8.8
1.3
o2
o2

Phosphate (PO ,)............ - .14
Dissolved solids

(residue at 180°C).......] 124 137
Hardness as CaCO 4:

Totalsasmainmms 17 16

Noncarbonate,...cccceunnee 0 0
Specific conductance

(micromhos at 25°C).... == 221
1Y PO 8.2 8.2
(][] I OPc g 3 0
Temperature (°F)............ - -
Date of collection.......... 12/16/64 8/2/67

a/ Analysis by Maryland State Department of Health



LEXINGTON PARK,

Ownership: Patuxent Water Co.
Source: Wells,

Average daily use: 200,000 gpd (Estimated 1967).

Treatment: Chlorination.

(Population,

Population served:

Finished-water storage: 100,000 gal,

ST. MARYS

7,039)
About 7,500.

Chemical analyses in parts per million

COUNTY

Raw water Finished water Raw water | Finished water

Silica (Si0, ).rreunnnnnene. 11 1 Phosphate (PO ,)............ 0,14 0.03
Iron (Fe).ueeerreenrrenneenneee <09 .03 Dissolved solids

Manganese (Mn)............ .00 .00 (residue at 180°C).......] 219 228
Calcium (Ca)....eueeeeenne. 2.3 2.4 Hardness as CaCO ,:

Magnesium (Mg)............ «9 9 Totaloeeeeireeceenee 9 9
Sodium (Na)...oonnennne...) 81 81 Noncarbonate........c.... 0 0
Potassium (K)................. 7.k 7ol

Bicarbonate (HCO;)....... 217 207 Specific conductance

Carbonate (COy)............ 0 5 (micromhos at 25°C).... 359 345
Sulfate (SO4)...covenneenn. ' 11 6.6 PH. e 8.0 8.4
Chloride (Cl)......c.......... 2.0 3.6 Color: isisussivesmsassunanssses 4 &
Fluoride (F).oeoeeeerernennene - .6 Temperature (°F)............ - -
Nitrate (NO,)................] .0 .0 Date of collection.......... 6/10/66 6/10/66

LONACONING, ALLEGANY COUNTY
(Population, 2,077)

Ownership: Lonaconing Water Co. Population served: About 4,000.

Source: 3 springs, Elklick Run, Jackson Run, and Koontz Run.

Average daily use: 240,000 gpd (Estimated).

Treatment: Chlorination.

Raw-water storage: 15,000,000 gal. (3 reservoirs).

Chemical analyses in parts per million
Raw water Finished water Raw water | Finished water

Silica (Si0, )ovvvvrrrreee... 5.0 4.0 Phosphate (PO,)............ Rali2 Gl
Iron (Fe)uueeueeueeeeereennnee. 01 2k Dissolved solids

Manganese (Mn)............ .01 <03 (residue at 180°C)....... k2 37
Calcium (Ca).isssssssnssvinse 5.9 7.2 Hardness as CaCO ,:

Magnesium (Mg)............ 1.7 1.6 Totaleeereeeererercreenennes 22 2k
Sodium (Na)......c........... -8 1.3 Noncarbonate ..o 6 6
Potassium (K)....cceeunn..n. 1.1 -8

Bicarbonate (HCO;)....... 19 25 Specific conductance

Carbonate (COy)............ 0 Y (micromhos at 25°C).... 54 56
Sulfate (S0, )rreeeennnnns ‘ 8.2 7.2 Y T 6.9 7.2
Chloride (Cl).................. 1.0 2,0 (o 3 [ ] SRR —— 3 3
Fluoride (F)..ccceveeeureueneee o2 a1 Temperature (°F).....eeee.., = -
Nitrate (NO,)..cocneneeeeee) -0 oA Date of collection.......... 6/2k/66 6/24/66
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MANCHESTER, CARROLL COUNTY
(Population, 1,108)

Ownership: Municipal., Population served: About 1,200.
Source: Springs and wells.

Average daily use: 90,000 gpd.

Treatment: Chlorination.

Raw-water storage: 80,000 gal.

Finished-water storage: 150,000 gal.

Chemical analyses in parts per million

Raw water Finished water Raw water | Finished water
SN I N 8.3 8.2 Phosphate (PO ,)............ 8.0 9.0
lron (Fe)uouuereennnnennnnene <01 <01 Dissolved solids
Manganese (Mn)............ .01 -00 (residue at 180°C)........ == -
Calcium (Ca)urereeeeeennnnns 7.1 7.3 Hardness as CaCO ,:
Magnesivm (Mg)............ 3.7 3.7 [ (] —— 33 33
Sodium (Na)...cceeenn....... 5.6 .8 Noncarbonate.........e... 23 23
Potassium (K)....cceen....n. 2.0 1.6
Bicarbonate (HCO,)....... 12 13 Specific conductance
Carbonate (CO,)............ Y 0 (micromhos ot 25°C).... 109 107
Sulfate (SO, )................ ! Lk 1k PH:cisssssisammniessassninisns [ 7.1
Chloride (Cl).................. 8.8 8.1 Color e = -
Fluoride (F)..eervevivennenne 0 .0 Temperature (°F)............ -- -
Nitrate (NO,/) ................. 28 28 Date of collection.......... 6/14/66 6/14/66

MARYLAND CITY, ANNE ARUNDEL COUNTY
(Population, 1,000)

Ownership: Anne Arundel Co. Population served: About 1,100.

Source: 3 wells: No, 1, 124 feet deep; No. 2, 166 feet deep; No. 3, 108 feet deep.
Average daily use: 180,000 gpd (1964),

Treatment: Alkali feed for pH adjustment, chlorination, fluoridation.

Rated capacity of treatment plant: 1,080,000 gpde

Finished-water storage: Elevated storage, 100,000 gal.

Chemical analyses in parts per million

Raw water Finished water Raw water Finished water
Silica (Si0, ).vuuvnnrreneeee. 7.2 749 Phosphate (PO ,)............ 0.00 0.00
Iron (Fe)eooeveeeeeeeernnnneee. <Ok 03 Dissolved solids
Manganese (Mn)............ .02 .01 (residue at 180°C).......] 3k 92
Calcium (Ca)urerereeeennnne, 2.0 35 Hardness as CaCO ,:
Magnesium (Mg)............ 1.6 1.0 Total oo, 12 13
Sodium (Na).................] 247 26 Noncarbonatej............. 10 Y
Potassium (K)......cu........ 2.2 1.2
Bicarbonate (HCO3)....... 2 67 Specific conductance
Carbonate (CO, )......... 9 8 (micromhos at 25°C)...| 49 £
Sulfate (SO, ).eerrvennnnn.e j 3.2 2.k Y TR 6.3 7.7
Chloride (CI).................. 4.9 6.5 (oY 1 SN 0 0
Fluoride (F).cccoovervucennen. as .7 Temperature (°F)...coo...... - —
Nitrate (Nog/) ----------------- 9.2 5ok Date of collection.......... 7/31/67 7/31/67
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Ownership: Municipal,

MIDDLETOWN, FREDERICK COUNTY
(Population, 1,036)

Population served: About 1,300 (1966).

Source: Wells and mountain springs.

Average daily use: 235,000 gpd. (estimated 1965).
Treatment: Chlorination.

Raw-water storage: About 1,750,000 gal.

Finished-water storage:

None.

Chemical analyses in parts per million

Raw water Finished water Raw water Finished water
Silica (S10, ).vvvvvrrreree. 13 13 Phosphate (PO,)............ e aktl
Iron (Fe)uwvereeunneeeeeaeennns .10 31 Dissolved solids
Manganese (Mn)............ .00 «00 (residue at 180°C)....... b b6
Calcium (Ca)................. 5.1 6.7 Hardness as CaCO4:
Magnesium (Mg)............ 2.6 1.8 Totalireeeeecrerennee 23 2k
Sodium (Na)....ccuu..... 2.0 2.1 Noncarbonate ............. b 6
Potassium (K)................. -6 3
Bicarbonate (HCO;)....... 23 22 Specific conductance
Carbonate (CO4)............ @ o (micromhos at 25°C).... 58 o5
Sulfate (SO )....cceen....... 6.1 5.2 Y IO 6.6 6.7
Chloride (Cl).scccsivoissinss 240 &2 (oY 1Y SRR - 7
Fluoride (F)..eevreereecneene o1 ol Temperature (°F)............ - ==
Nitrate (NO,/) ................. 3 57 Date of collection.......... 3/3/66 3/3/66

Ownership: Municipal,

Source: 4 wells.

MOUNT AIRY, CARROLL COUNTY

(Population, 1,352)
Population served: About 1,200,

Average daily use: 140,000 gpd.
Treatment: Chlorination,

Finished-water storage:

1 elevated tank, 200,000 gal.; 1 elevated tank, 75,000 gal.

Chemical analyses in parts per million

Raw water | Finished water Raw water | Finished water
Silica (Si0, ).rvveunreneene. 8.5 8.6 Phosphate (PO,)............ 0,02 0.00
Iron (Fe).ecereeeeeennnnnnnnn.. .08 .00 Dissolved solids
Manganese (Mn)............ .00 .02 (residue at 180°C)....... 55 65
Calcium (Ca).cceeeeeennen... 8.8 9.9 Hardness as CaCO ,:
Magnesium (Mg)............ 1.9 1.7 Totaleioeeeeeeeeeeeeenee 30 32
Sodium (Na)..oouueennnn ) 2.6 2.8 Noncarbonate............. 14 16
Potassium (K)................. o5 o5
Bicarbonate (HCOj)....... 20 20 Specific conductance
Carbonate (COy)............ 0 0 (micromhos at 25°C).... 81 89
Sulfate (S04 ).cecvnenenen... ' 1.8 2.8 | P 6.5 6.7
Chloride (Cl).................. 4.8 b (6] [ A 5 1
Fluoride (F).ccevvnnnnens ol .0 Temperature (°F)............ - --
Nitrate (NO,/) ................. 15 15 Date of collection.......... 3/1/66 3/1/66
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MOUNTAIN LAKE PARK,
(Population, 1,700 Estimated

Ownership: Municipal., Population served:
Source: Several springs.

Average daily use: 95,000 gpd (Estimated 1960).
Treatment: Chlorination.
Finished-water storage:

About 1,700 (1967).

80,000 galo
Chemical analyses in parts per million

GARRETT COUNTY
1967)

Raw water Finished water Raw water | Finished water

Silica (Si0, ).vvvvvvveveeeennn. 7.8 Phosphate (PO, )............ QD8
Iron (Fe)ewoveoeerreeeeeieennnn. 21 Dissolved solids
Manganese (Mn)............ <53 (residue at 180°C).......] 60
o | P31 (o] S—— 17 Hardness as CaCO 4:
Magnesium (Mg)............ 1.5 L — k9
Sodium (Na)....oeun........ ) 1.0 Noncarbonate ............. 3
Potassium (K)....c.ceueeeee. ol
Bicarbonate (HCO;)....... 56 Specific conductance
Carbonate (CO:) ............ 0 (micromhos ot 25°C).... 107
Sulfate (SO, )..coveunenenn. ’ 5.2 PHisssiiiaaimssssronsensmssnsasss 7ok
(ol 1FTZT 1Y (of | —— 1.7 Colommreeeeeernieeenene 0
Fluoride (F)eveeevevererennnee o2 Temperature (°F)............ 66
Nitrate (Nos,) ----------------- .8 Date of collection.......... 6/28/67

NORTH EAST, CECIL COUNTY

(Population, 1,628)

Ownership: Municipal. Population served: About 1,700,
Source: Northeast River.

Average daily use: 110,000 gpd.
Treatment: Chlorination, alum,
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