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THE INDUSTRIAL UTILITY OF PUBLIC WATER SUPPLIES
IN THE SOUTH ATLANTIC STATES, 1952

By E. W, Lohr, F, H. Pauszek, J. G. Connor,
W. L. Lamar, and E. F. McCarren

INTRODUCTION

The location of industrial plants is dependent on an ample water supply of suit-
able quality. Information relatingto the chemical characteristics of the water sup-
plies is not only essential to the location of many plants but also is an aid in the
manufacture and distribution of many commodities.

Public water supplies are utilized extensively as a source of supply for many
industrial plants, used either as delivered for domestic consumption or with fur-
ther treatment if necessary to meet specific needs of the plant, such as water for
processing, cooling, and steam generation. The industrial use of water in the
United States in 1950 was estimated to be more than 75 billion gallons per day from
private sources. ' In addition, about 6 billion gallons per day was estimated to be
taken from public water supplies.

U. S. Geological Survey Water-Supply Paper 658, "The industrial utility of pub-
lic water supplies in the United States, 1932" contains information pertaining to
the public water supplies of 670 of the larger cities throughout the United States.
This report, which is still in print and being distributed, has filled an important
need in the field of water-supply engineering. The demand for more up-to-date
information and more extended coverage has led to studies by the Geological Sur-
vey for revision of the information contained in the 1932 report. The revised re-
port, which will include data pertaining to public water supplies of more than 1, 200
cities in the United States, will eventually be published as a Geological Survey Wa-
ter-Supply Paper. However, in order that the information might be available at
the earliest possible time, nine preliminary reports are being issued which give
data on the larger cities in each state. These nine reports are being released as
Geological Survey Circulars, each covering a group of states as delineated by the
Bureau of Census in taking the census of the population of the country. (See fig.
1). The reports give descriptive information and analytical data for approximately
three-fourths of the cities that will be included in the final report for each of the
-states. ’

This circular is the seventh of the series and includes data for the States of
Delaware, Florida, Georgia, Maryland, North Carolina, South Carolina, Virginia,
and West Virginia, and the District of Columbia. (See fig. 1). The report gives
the population (1950) of the city, the population supplied, ownership,- seurces and
treatment of supplies, storage facilities for both raw and finished waters, and
chemical analyses of the water for a total of 162 of the larger cities in the states
of the South Atlantic group. The data for each city are essentially the same as
will appear in the complete report for the whole country.

Data for the supplies in Delaware were compiled by E. F. McCarren, chemist,
Philadelphia, Pa. ; in Florida by Eugene Brown, chemist, Ocala, Fla.; in Georgia,
North Carolina, and South Carolina by F. H. Pauszek, district chemist, Raleigh,
N. C.; in Maryland and the District of Columbia by E. W. Lohr; in Virginia by
J. G. Connor, district chemist, Charlottesville, Va.; and in West Virginia by
P. N. Brown, chemist, under the supervision of W. L. Lamar, district chemist,
Columbus, Ohio. Rev1ew and final assembly of the data were made by E. W. Lohr

in the Washmgton office under the direction of S. K. Love, Chief, Quality of Water
Branch.
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Figure 1. -Map of the United States showing sections covered by the nine circulars on the Industrial Utility of Pul:;lic Water Supplies of the
United States, 1952. The shaded portion represents the section of the country covered by this circular.




DELAWARE 3

BELLEFONT
(Population, 1,472)

Ownership: Wilmington Suburban Water Co. ; supplies also Bellevue, Claymont,
Gwinhurst, Holly Oak, Silverside, and other communities in New Castle
County. Total population supplied, about 18,000.

Source: Bellevue Quarry (largely spring fed) about 75 percent of the supply. The
remaining 25 percent of the supply is furnished by the Delaware Water Co. and
Chester Municipal Authority.

Treatment: Wilmington Suburban Water Co. supply: prechlorination, coagulation
with alum, sedimentation, rapid sand filtration, postchlorination, and adjust-
ment of pH with lime.

Rated capacity of treatment plant: 1,440,000 gpd.

Raw-water storage: 100,000,000 gal. (Bellevue quarry).

Finished-water storage: 600,000 gal.

The treatment plant is at Bellevue.

ANALYSES
(Analyses, in parts per million, by U. S. Geological Survey)
Raw_[Piihed Raw [Pted
a

water (city tap) water & (city tap)
Silica (Si0p) ceversese -- 9.9 ||Hardness as CaCOj,:
Iron (Fe) ccevevrrcncene - .24 Total ceccesseseacenss 22 70
Manganese (Mn) ..... - - Noncarbonate...... 9 25
Calcium (Ca) ......c.. - | 22
Magnesium (Mg)..... - 3.8 COlOr cesercscscersonnses 29. 10
Sodium (Na) «.eeeeeses - 5.3 [|PH icecerverrorcansssances 6.4 8.0
Potassium (K) ....... - 2.2 ||Specific conductance
Carbonate (CO,) ..... 0 0 (micromhos at
Bicarbonate (HCO,) 16 35 25 C.)ececnneconsenes 103 197
Sulfate (SO,) .voveeeres] 20 24 Turbidity.....coveeeeee - -
Chloride (Cl)......... 6.0 12 Temperature (F. )... 50 54
Fluoride (F) .......... - .2 ||Date of collection... May 24, |May 24,
Nitrate (NOy) ......... 1.4 1.4 1951 1951
Dissolved solids..... -- 1122

2 Bellevue Quarry.




DELAWARE

DOVER

(Population, 6,223)

Ownership: Municipal; also supplies about 500 people outside the city limits.
Total population supplied, about 6,700.

Source: 3 deep wells (1 to 3) 208, 221, and 222 ft deep; 1 (""A") open well. The
deep wells are at the power plant, on Division Street, and on Dover Street,
respectively, and are reported to yield 505, 650, and 657 gpm.

Treatment: None.

Storage: Tank, 100,000 gal.

ANALYSES

(Analyses, in parts per million, by U. 8, Geologcﬂ Survey)

Well1, | Well 2, well 3, (Well "A",| City tap
Power | Division en
Dane | “Sireet’ |Dover St.| QRS | sample
Silica (SiOp) «eveerrereeccnes -- - - - 35
Iron (Fe) .eeeeevreenrennnenn - -- - -- .08
Manganese (Mn) ........ . - - - - -
Calcium (Ca) ....c.oveeee.. -- - - -- 33
Magnesium (Mg).......... - - - -- 5.0
Sodium (Na) ..... -- -- - - 14
Potassium (K) ............ - - - - 2.9
Carbonate (CQ,) .......... 0 0 0 0 0
Bicarbonate (HCO,)...... | 157 153 153 153 153
Sulfate (SO,) ......... 6.6 8.9 7.5 7.8 8.0
Chloride (Cl) .....c...... . 3.4 3.4 2.8 3.4 3.0
Fluoride (F) eeevveeeennne. -- -- - - 1
Nitrate (NQy) .............. .4 «D .4 .5 .6
Dissolved solids ......... - - - -- 101
Hardness as CaCO;y:
Total c..covvavererenncaiees | 100 101 108 102 103
Noncarbonate «ccc-cceees 0 0 0 0 0
COlOr ...ccvvveiverrcanrcenes 5 5 8 5 7
PH ccovvnvinnnnnns ceerennene 8.0 8.1 8.0 8.0 8.0
Specific conductance
(micromhos at 25 C.) 259 254 252 261 263
Turbidity ..ceeeceercrecanees - - - - --
Temperature (F,)........ 60 58 61 68 64
Date of colection ........ Apr. 25, | Apr. 25, [Apr, 25, | Apr. 25,| Apr. 25,
1951 1951 1951 1951 1951
Depth (feet) ............... 208 231 222 - -
Diameter (inches)........ 12 12 16-10 -- --
Date drilled ............. . 1926 1938 1948 - -
Percent of supply ........ -— - - - -




DELAWARE 5

MILFORD
(Population, 5,179)

Ownership: Municipal.

Source: 3 deep wells (1 to 3) 150, 150, and 220 ft deep. Well 3 is reported to
yield 346 gpm.

Treatment: Aeration and chlorination.

Rated capacity of treatment plant: 500, 000 gpd.

Raw-water storage: None.

Finished-water storage: 250,000 gal.

ANALYSES

(Analyses, in parts per million, by U. S. Geological Survey)

well 1 Well 3 Finished
water 2
Silica (Si0y) icvvverececsectereccenens - 55 36
S Iron (Fe) ceevereecnsecnnes veeecccsaneee - .13 .27
Manganese (Mn) ...ccoeeeeeeeneeneces - .01 --
Calcium (Ca) cesciocrceccrcences [ - 48 46
Magnesium (Mg)...ccceieeenrnnsnnens -- 6.9 6.6
Sodium (Na)...ceeeeeeeincecnanncanne - 6.4 5.6
Potassium (K) ..ceceeeeeerererencnnee -- 2.5 2.9
Carbonate (COy) ....cc.v.. 0 0 0
Bicarbonate (HCOg)....cce0eeu. 189 192 187
Sulfate (SO eceeeererecncesecennes veee 2.4 2.0 2.9
Chloride (C})..... sesessnsaserrecseres 2.8 3.4 2.9
Fluoride (F) cccceeecerevccrececncnnes - .1 .0
Nitrate (NOy) ..occecrececeeracsences . .5 .0 .3
Dissolved solids .......... - 217 216
Hardness as CaCO,: ‘
Total ..cccvvvrvnaes cessesscessrenne . 140 148 142
Noncarbonate ............ ceecons . 0 0 0
161030} N vesssssnnne 2 2 4
| +) ; SR cersssacensasasncsesseanas 7.9 7.9 8.1
Speclﬁc conductance
(micromhos at 25 C. )....ceeeues - 298 296 301
Turbidity ...ceeeeeeee eee sessee sennnnne - - -
Temperature (F. ) esesesssssesnrcanne 60 - 57
Date of collection «.......ecceevee...| APT. 20, 1951 | Dec. 12, 1951 |Apr. 20, 1951

2 Well 2 out of operation at time of sampling.



6 DELAWARE

NEWARK
(Population, 6,731)

Ownership: Municipal.

Source: 4 wells (1, 4, 5, 7) 72, 62, 70, and 64 ft deep; yield reported to be 146,
160, 200, and 300 gpm.

Treatment: Chlorination.

Rated capacity of treatment plant: 1,296,000 gpd.

Raw-water storage: 150,000 gal.

Finished-water storage: 752,000 gal.

ANALYSES

" (Analyses, in parts per million, by U. 8. Geological Survey)

» Finished
Well 1 Well 4 Well 5 Well 7 water
(city tap)
Silica (SiOg) sererveecearnens -- -- - - 13
Iron (Fe) ceevevenrerecnnnene -- -- - -- .61
Manganese (Mn) .......... -- -- -- -- --
Calcium (Ca) .............. -- -- -- -- . 6.8
Magnesium (Mg).......... -- -- -- -- 4,3
Sodium (Na) ......cceceenue -- - -- -- 7.6
Potassium (K) ............ -- - -- - 1.1
Carbonate (CO) ......... . 0 0 0 0 0
Bicarbonate (HCO,)...... 9 10 14 13 11
Sulfate (80,) ...cccocueennnn 5.8 5.9 7.8 10 8.2
Chloride (C1) .....cc.u..... 12 12 12 16 15
Fluoride (F) .cceivevennnen. - -- -- -- .1
Nitrate (NOy) ..ccovveneen. 19 20 13 20 16
Dissolved solids ......... - - -- - 95
Hardness as CaCO,:

Total..,cccecenrnranranenn. 30 32 31 34 35
Noncarbonate «sceeececes 23 24 20 23 - 26
Color ..ceevvvienniennnne 5 5 5 5 3
03 TP 5.9 5.8 6.5 6.0 6.8

Specific conductance .
(micromhos at 25 C.) 114 113 111 144 136

Turbidity .....ceeevveeenes - - - -- --

Temperature (F.)........ 56 58 58 56 57

Date of collection ........ |Apr. 26, | Apr. 26, |Apr. 26, Apr. 26, Apr, 26,

1951 1951 1951 1951 1951

Depth (feet) .............. . 72 62 70 64

Diameter (inches)........ 6 10 10 16

Date drilled ............... 1906 ' 1920 1920 1931

Percent of supply ........ -= | - - -




DELAWARE 7

NEW CASTLE
(Population, 5,396)

Ownership: Municipal.

Source: 3 interconnected wells (Cdl, Cd2, Cd3) each 24 ft deep and 3 infiltration
galleries which drain into the wells. Water from well Cdl flows by gravity
through an infiltration gallery to well Cd2; water from well Cd2 flows by grav-
ity to well Cd3, which also receives the combined flow of water from the other
two infiltration galleries. Wells Cdl and Cd2 furnish 50 percent of the supply;
well Cd3 with the combined flow of the 2 galleries furnish 50 percent of the
supply. ‘

Treatment: Aeration, coagulation with alum, sedimentation, rapid (pressure)
filtration, and chlorination.

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

Raw-water storage: 645,000 gal.

Finished-water storage: 1,500,000 gal.

ANALYSES
(Analyses, in parts per million, by U. S. Geological Survey)
Well Cd1 Well Cd2 Infiltration Finished
galleries?®| water

Silica (S10,) ..ceerrerrereeerersens - - - 16
Iron (Fe)ueeiereeececeseeerosconses - - - .40
Manganese (Mn) .....ccceeeenieee - -- - --
Calcium (Ca)......... ceecececenes -- -- -- 28
Magnesium (Mg) ..cccceevenennes -- -- -- 18
Sodium (Na).:i.eeereneccnsecesene - -- - 80
Potassium (K) .c.ceecencecenreene - - -- 3.9
Carbonate (COy) .c.cuvnveresnenes 0 0 0 0
Bicarbonate (HCOy)....ceeeeraen 13 12 43 52
Sulfate (SO‘) estessrcescscsercacae 23 16 100 49
Chloride (C1). .cceerresnceraceenes 12 9.8 240 162
Fluoride (F) ...ccceevvcecenncene -- -~ < - .0
Nitrate (NOy) .cecrruveersrannerne 7.8 8.8 1.6 4.1
Dissoived solidS ....c.ccoueeeese| -- -- - 445
Hardness as CaCO,:

Total ceeceenrecseronrasccccssnce 38 29 161 144
Noncarbonate .........veeeveee 27 19 126 101
[676) 1o R 5 5 10 3
[+] ; SN 6.2 6.3 6.5 7.7

Specific conductance

(micromhos at 25 C.) ...... 138 114 1,000 716
Turbidity ccceeecaseccnceaceccsceces -- -- -- -
Temperature (F.) ..c..coceeeees 57 56 58 56
Date of collection .cceeeveeseesse| Apr. 26, Apr. 28, Apr. 26, Apr, 26,

1951 1951 1951 1951

Depth (feet) .......cevcevvcevennes 24 24 '
Diameter (feet) ecceccesreee. 12 12
Date drilled ......ccceveveecnnnee - -
Percent of Supply ......cceeaeeee” - --

a Sample from the combined flow from the two galleries flowing into well Cd3.



8 DELAWARE

SEAFORD
(Population, 3,087) -

Ownership: Municipal.

Source: 8 wells: 5 wells, each 80 ft deep; 2 wells, each 40 ft deep; 1 well, 73
it deep. The wells are pumped in groups of 5, 3 and 1 wells by 3 pumping
: units, Standby, Power Plant, and Spruce St., respect1ve1y

'E‘reatment, Adjustment of pH with lime.

Rated. eapacity of treatment plant: 2,016,000 gpd.

Raw-water storage: None.

Finished-water storage: 300,000 gal.

ANALYSES
(Analyses, in parts per million, by U. S. Geological Survey)
- Finished
5 wells 2 wells S 1 well water
pruce St. (city tap)
Silica (Si0y) cveversrecessrsrecsens -- -- -- 14
Iron (Fe)eeeiiiicreesererenncocesess -- -- -- .07
Manganese (Mn) ....ccceeeeeninee - -- -- -
Calcium (Ca) .ccveereeeccececenes -- -- - 5.3
Magnesium (Mg) ..ccoeeveenennn. -- -- - 3.0
Sodium (Na)...cceveteececencncss -- -- - 5.9
Potassium (K) ....c..covenveenenes -- -- -- 2.6
Carbonate (COg) ...cecurevennenes 0 0 0 0
Bicarbonate (HCOy).....cc0ueeee 7 20 5 6
SuHateA(SOJ eecsstsescscsesaccnsie 7.8 8.7 5.1 7.7
Chloride (Cl}. .ccceeverrrereccnees 9.8 11 8.2 9.0
Fluoride (F) ..cceeeervercracenees -- -- - .1
Nitrate (NOg) c.ccouvurerrerannnes 23 23 19 22
Dissolved solids .....c.ececeeeeee -- -- - 89
Hardness as CaCO,:
Total ..vvevinveccccrcracsancanes 23 26 20 24
Noncarbonate .......ccce00eees 17 9.6 16 21
(676 1) SRR, 4 2 2 2
¢] » S, 5.8 6.2 5.4 5.5
Specific conductance
(micromhos at 25 C.) ...... 114 124 96. 1 109
Turbidity cecceceeeecnssssscanasncas - - - -
Temperature (F.) ..ccccceeeeees 59 58 57 68
Date of collection...ccceeeeeeee.| Apr. 20, Apr. 20, Apr. 20, Apr. 20,
1951 1951 1951 1951
Regular determinations at treatment plant, 1950
Alkalinity Hardness
as CaCO, pH as CaCQ, Turbidity
(ppm) (ppm)
Av| Max{Min| Av |Max|{Min| Av | Max|Min | Av |Max| Min
Raw water........, 6] 7 5/ 5.7 --| -- 34 38, 32 0 - --
Finished water...| --| -- - 7.0 --] -- - ] - - -] ==




DELAWARE 9

WILMINGTON
(Population, 110, 356)

Ownership: Municipal; supplies also about 13, 500 people outside the city hm1ts.
Total population supplied, about 123 900.

Source: Brandywine Creek.

Treatment: Porter plant: sedimentation, slow sand flltratlon, and chlorination.
Walnut St. plant: Coagulation with alum and lime, sedimentation, rapid sand
filtration, and chlorination.

Rated capacity of treatment plants: Porter plant, 12,000,000 gpd; Walnut St.
plant, 20,000,000 gpd.

Raw-water storage: Hoopes Reservoir, 2,235,000,000 gal.

Finished-water storage: Cool Spring Reservoir, 40,000,000 gal; Rodney St.
Reservoir, 7,00C,000 gal; clear well, 6,000,000 gal; Rockford Tower,
500,000 gal; Monroe Park tank and Faulk Road tank, each 100,000 gal.

In normal operation, water from Brandywine Creek is pumped to Hoopes Reser-
voir, which serves as a reserve supply in the event of periods of low flow
in the Creek. Water is also taken directly from the Creek to the rapid sand
filter plant, from which point a portion of the raw water is lifted to the Porter
sedimentation reservoir which serves the Porter slow sand filter plant. The
finished water from the Porter treatment plant is used in the high service
lines. The Walnut Street plant supplies the low service lines.

ANALYSES

(Analyses, in parts per million, by U. S. Geological Survey)

Brandywine Creek Fvlv‘;ltsél}.ed

Raw water 2 Raw water (city tap)
Silica (Si0)) ...cccvicreerrarnncnsneee 12 . 12 12
Iron (Fe) cieveevecercncnecerencnresones .08 .08 .10
Manganese (Mn) ......ceeeveeneeeccns - -- --
Calcium (Ca) sseesrsecrcesncecasercnes 14 11 12
Magnesium (Mg)...ccccecenenrneeeene 5.2 4.5 4.4
Sodium (N2)...ceeerereercerneneecens - -- 5.4
Potassium (K) ....cceeevevenencocnnee -- -- 1.0
Carbonate (COy) ...... 0 0 0
Bicarbonate (HCOy)..... 41 38 27
Sulfate (SO .ceereieresseseicraracrens 22 17 28
Chloride (C1) .c.evvveeeseecenrsreccnes 6.5 4.8 6.0
Fluoride (F) c.cccvceracesncncrcrennes .1 .1 .0
Nitrate (NOg) ccecerreceresnrasacrecece 5.7 5.7 3.9
Dissolved SOlidS ..ccceeeeercccencnce 103 89 89
Hardness as CaCOy:

Total ..eccveeeeee. creseescernssenes . 56 46 48
Noncarbonate ..cceceeeereocccences 23 15 26
Color........ ceeceas ressevessnsansenes . 20 5 3
2 - S cresss cerencecans 6.5 6.8 7.1

Specific conductance
(micromhos at 25 C.)....cccue. 158 131 137
Turbidity ..cceeeeenneee e etesee nssesses - - -
Temperature (F,):«-.. eesssasecrcans 36 64 60
Date of collection ..ccceveeruineenne Oct: 1948, May 31, Apr, 25,
Apr. 1951 1950 1951

2 Average of analyses of 30 monthly samples.
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WILMINGTON--Continued
Regular determinations at treatment plant, 1950

Alkalinity Hardness
as CaCO, pH as CaCO, Turbidity
{ppm) {ppm)
Av|Max| Min| Av (Max} Min| Av |[Max|Min | Av|Max|Min
Raw water......... 35| 49, 10{7.2 | 8.4(6.9 --{ --| --] 40| 800 8
Finished water...| 27 | 40 3/16.5 | 6.9]5.3 52| 62 | 40 0 0 0




DISTRICT OF COLUMBIA 11

WASHINGTON
(Population, 802,178)

Ownership: Department of the Army and the District of Columbia; also supplies
Arlington County, Virginia; part of Fairfax County, Virginia; the City of Falls
Church, Virginia; and a small area in Montgomery County, Maryland. Total
population supplied, about 1,000, 000.

Source: Potomac River. Emergency supply, connections to the extent of 9.2 mgd
to the treated supply of the Washington Suburban Sanitary District. (See
Hyattsville, Maryland.)

Treatment: Dalecarlia Plant: Prechlorination, coagulation with alum, sedimenta-
tion, rapid sand filtration, postchlorination or dechlorination as may be nec-
essary, chlorine dioxide when necessary for control of tastes and odors, and
addition of lime for adjustment of pH. McMillan Plant: Addition of chlorine
and alum at the Dalecarlia Plant. The water then flows by gravity to the
Georgetown Reservoir, 2 miles to the southeast, part of which is constructed
to serve as a sedimentation basin. The water then flows by gravity through
the Washington Tunnel to the McMillan Reservoir near the center of the Dis-
trict where further settling takes place; and slow sand filtration. The remain-
der of the treatment is the same as at the Dalecarlia Plant.

Rated capacity of treatment plants: Dalecarlia Plant, 100,000,000 gpd; McMillan
Plant, 125,000,000 gpd.

Raw-water storage: 560,000,000 gal (30 percent available). The three reservoirs,
Dalecarlia, Georgetown, and McMillan serve as storage reservoirs for un-
filtered water.

Finished-water storage: Clear-water basins, 47,700,000 gal; ground-surface
reservoirs, 67,200,000 gal; elevated tanks, 2,740,000 gal.

The water system of the District has two components, the supply division and the
distribution system. The supply division comprised of the collection and puri-
fication systems is under the control of the Department of the Army and is
operated by the Washington District Office of the Corps of Engineers. The dis-
tribution system is owned and operated by the District of Columbia.

The diversion dam and the raw-water intake are located at Great Falls,
Montgomery County, Maryland, about 10 miles from the District line. The
raw water flows by gravity through two conduits into the forebay of the
Dalecarlia Reservoir at the District line, from which it is lifted into Dalecarlia
Reservoir. This reservoir serves not only as storage reservoir but also as a
plain sedimentation basin, from which the water flows by gravity to the treat-
ment plants.

Arlington County, Falls Church, and areas in Fairfax County are served princi-
pally with water from the Dalecarlia Plant.
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DISTRICT OF COLUMBIA

WASHINGTON--Continued

ANALYSES

(Analyses, in parts per million, by Dalecarlia Laboratoi‘y, Washington, D. C.)

Raw Finished waterb Finished
a Dealecarlia | McMillan water €

water Plant Plant (city tap)
silica (siog Ses 0000000000800 00 000 50 5 5.6 5. 5 6. 6
Iron (Fe)..Il...'.l........"0...0.. .05 005 003 .00
Manganese (Mn) .....c.cceeenieee -- -- -- --
Calcium (Ca) .cceveeeverececerenes 25 30 28 31
Magnesium (Mg) .....ccceeennne 5.2 6.0 5.4 6.1
Sodium (Na)....ceeeeeerrerecerenns
Potassium (K) ....c.coeeenennenn. > 6.1 4.0 3.5 8.0
Carbonate (COp) ...cuururevnesnne - -- - 0
Bicarbonate (HCOy)......... 1 71 64 79
Sulfate (SO,) «s+eerrereeccencenase 32 38 38 39
Chloride (Cl). ........... 3.8 5.1 5.1 7.0
FIuoride (F) ...ecceervveeeseesen -- - -- di.0
Nitrate (NOg) ..cevrureerarocsannes 1.0 1.0 1.0 2.6
Dissolved solids ......ceeeeeenee 139 154 149 156
Hardness as CaCO,:

Total ceciveiecenrescnecscencse 84 99 93 102
Noncarbonate ......ccceeueeeee 26 41 40 38
1615) [o) N - -— - 3
5} 3 SN 7.7 7.7 7.5 7.5

Specific conductance
(micromhos at 25 C.) «..... - - - 236
Turbidity ..c.eveecencecnsccnsecanee - - - -
Temperature (F.) .....coconeeee 55 57 57 -
Date of collection c.ceevececcecee 1950 1950 1950 June 30,
1952
Regular determinations at treatment plants, 1950
Alkalinity Hardness Turbidity
as CaCoO, pH as CaCoO, July 1948 to
(ppm) (ppm) July 1949
Av| Max|Min{ Av |Max|Min| Av | Max|Min | Av [Max| Min
Raw water...... 4 59 82| 41} 7.M7.9| 7.4 84| 114] 70| 69 ] 165] 21
Dalecarlia Plant 7
Finished water. 58| 79| 40{ 7.7 7.8) 7.4 99) 1271 79 ].05] .30|.00
- McMillan Plant
Finished water,. 62| 74| 37| 7.5 7.8| 7.3 93] 120{ 177 0 0 O

2 Average of monthly analyses of composites of daily samples, Dalecarlia

Reservoir outlet.

b Average of monthly analyses of composites of daily samples.
€ Analysis by U. S. Geological Survey.

d Fluoridation of supply was begun June 23, 1952,



Ownership: Municipal.
Source: Lake Ward (Braden River).
Treatment: Aeration, coagulation with alum, sedimentation, rapid sand filtra-
tion, chlorination, and adjustment of pH with lime.
Rated capacity of treatment plant: 4,000,000 gpd.
Raw-water storage: Lake Ward.
Finished-water storage: 2,000,000 gal.

FLORIDA

BRADENTON
(Population, 13, 604)

13

ANALYSIS
(Analysis, in parts per million, by U. S. Geological Survey)
Finished Finished
water water
Silica (SiOp) ...cvvveenene. 7.8 || Hardness as CaCOy:
Iron (Fée) ...cccevvnenn.. .03 Total ceveevnniiinneeannnnnes 113
Manganese (Mn) .......... .00 Noncarbonate ...... ceenee 79
Calcium (Ca) .............. 29
Magnesium (Mg) ..... 10 (610] (¢ PPN 0
Sodium (Na) .........e...... 61 PH ciriiiiiiiicnccocennnene 7.3
-Potassium (K) ............ 2.5 || Specific conductance
Carbonate (CQ,) .......... 0 (micromhos at
Bicarbonate (HCO,) ..... 42 25 C.)overenenirecnnsncannns 555
Sulfate (SO,) .cciueenenennn. 48 Turbidity ....cececeveeeeneens .4
Chloride (Cl) .............. 116 Temperature (F.)..ceceeue. --
Fluoride (F) .v.cevevennnens .2 || Date of collection ......... Jan. 19,
Nitrate (NOQ,) .............. 4.0 1952
Dissolved solids ..... 308 .
- Regular determinations at treatment plant, 1951
Alkalinity Hardness
as CaCO, pH as CaCO, Turbidity
(opm) (ppm)
Av | Max| Min| Av |[Max|Min | Av | Max{ Min{ Av | Max{ Min
Raw water........ 42| 58| 30|7.0| 7.2| 6.8 67| 91| 43 - -] -
Finished water...| 25| 31| 17 (8.8 9.0 8.6 91} 111} 74 =] == ==
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Ownership: Municipal.

CLEARWATER

FLORIDA

(Population, 15,581)

Source: 11 wells (7, 8, 11 to 13, 16, 18, 19, and 21 to 23) ranging in depth from
135 to 296 ft (depth not reported for wells 7 and 8).
Treatment: Partial aeration.

Storage: --

Analyses of samples from all of the wells indicate that the chloride content of the
water from the wells ranged from 16 to 153 ppm.

ANALYSES

Analyses, in pdrts per million, by Black Laboratory, Inc., Gainesville, Fla.

Well 7 Well 11 Well 16 | Well 193] Well 21

Silica (SiOp) cocerrrerecaens 17 21 14 24 18
Iron (F€) veveeververivecnees .01 .14 .03 .05 .13
Manganese (Mn) .......... - - -- .00 -
Calcium (Ca) ........ 67 55 61 61 53
Magnesi(um)(Mg).......... 8.1 6.1 7.3 9.7 4.9
Sodium (Na) .....cccenneene 34
Potassium (K) ............ > 38 4.7 7.1 { .9 } 13
Carbonate (CO) .......... -- -- -- 0 --
Bicarbonate (HCO)...... 189 183 194 182 170
Sulfate (SO,) +evercrrsoanens 0 0 0 3.0 0
Chloride (C1) .ccceevveeenn 91 16 217 80 29
Fluoride (F) cvececeecenen. .2 .2 .2 .3 .2
Nitrate (NOg) ..oevenenenen. -- -- - .6 --
Dissolved solids ....... . 359 219 261 336 232
Hardness as CaCOQ,: .

Total...... tecerecsesnnnens 200 163 182 192 153

Noncarbonate ««ceeececee 46 13 23 43 13
COlOr ..ccvveerenrenscansonces 6 4 2 5 6
1 ¢ SN 7.6 7.5 7.5 7.5 7.6
Specific conductance

(micromhos at 25 C.) -- - -- 550 -
Turbidity ....cocevveenennee .6 2 .4 8.2 1.0
Temperature (F.)........ - - -- - -
Date of collection ........ |Mar. 14, |Mar. 14, [Mar.14, |[Nov. 22, | Mar. 14,

1950 1950 1950 1951 1950

Depth (feet) .............. . -- 206 135 215 296
Diameter (inches)........ - - -- 10 --
Date drilled ............... 1924 - 1938 1941 1943
Percent of supply ........ -- - - - -

2 Analyzed by U. S. Geological Survey.

Ownership: Supplied by Miami.

CORAL GABLES
(Population, 19,837)

(See Miami.) Population supplied, outside the

city limits, about 21,200. Total population supplied, about 41, 000.



FLORIDA

DAYTONA BEACH
(Population, 30, 187)

15

Ownership: Municipal; also supplies about 6,000 people outside the city limits,

and a transient population of about 25, 000.

61, 000.

Source: 26 wells ranging in depth from 165 to 220 ft.
Treatment: Softening with lime and soda ash, coagulation with alum, sedimenta-

tion, recarbonation, rapid sand filtration, and chlorination.
Rated capacity of treatment plants: Two plants one, 4,000,000 gpd; the other,

1,000,000 gpd.
Raw-water storage: None.

Finished-water storage: 2,850,000 gal.

ANALYSES

Total population supplied, about

(Analyses, in parts per million, by Black Laboratory, Inc., Gainesville, Fla.)

Raw water Flmtshed Finisheg
(composite) (corggo%lite) (cg’n%f)%gite)
“BIlICa (SI0,) vveveveresesssseressonnnne 17 22 --
Iron (Fe) veuveevecrececeencsncencencnns .10 .01 .05
Manganese (Mn) ......cceeeeeceeeress -- -- --
Calcium (Ca) esscsscssccccsrccstnrsace 105 11 -
Magnesx(un;)(Mg) 20 14 --
Potassium (K) 5 59 75 69
Carbonate (COy) ...ccceeereennnnnenen - 9 7
Bicarbonate (HCOy)....cccecuveneees 338 46 57
Sulfate (SO eecereieieietracaenanans .0 13 15
Chloride (C1)..ccceueerenccneccasenes 139 140 112
Fluoride (F) ..ccecevecerecnneecerenese .1 .1 .2
Nitrate (NOy) ccvcivreccnrerncencannnee -- -- .4
Dissolved S0lidS ...cceeeeeencecscens 618 314 -
Hardness as CaCO,:

Total seeceericncenrancccscenscnncnnee 345 85 82
Noncarbonate ....c.cceeeeenceecnes 68 47 24
COlOT ceeiusinnienncnriancescanccnsconse -- - 15
2] - ST ON 7.6 8.9 8.1

Specific conductance

(micromhos at 25 C.).....cceeee. -- - 491
TUurbidity .eeuvuieeeenees sorves seesonee -- -< --
Temperature (F.) cececessccececceces - -- --
Date of collection «ceceeeeviaseaee...]Mar. 15, 1950 |Mar. 15, 1950 Jan. 1952

2 Analysis by U. S. Geological Survey.



16 FLORIDA

FORT LAUDERDALE
(Popqlation, 36,328)

Ownership: Municipal; supplies about 4, 500 people outside the city limits, and

also about 50,000 seasonal visitors. Total maximum population supplied,
about 91, 000,

Source: 18 wells ranging in depth from 130 to 185 ft.

Treatment: Aeration, softening with lime, sedimentation, rapid sand filtration,
and chlorination.

Rated capacity of treatment plant: 14, 000, 000 gpd.
Raw-water storage: None.
Finished-water storage: 3,750,000 gal.

ANALYSES

(Analyses, in parts per million, by Black Laboratory, Inc., Gainesville; Fla.)

Raw water 2 Finzsh_ead Finished

(composite) (cvg?n;e)gsite) (c‘gﬁxggsite)
Silica (Si0,) ...ceeereircerarecccenee 22 9.1 --
Iron (Fe) ueeecirrenerecneeeseencenens 1.6 .13 .10
Manganese (Mn) ...cccoeeeverenennens -- -- --
Calcium (Ca) tececccsecossnsraascnsens 92 23 -
Magnesi(um (MZ)eeerrierencennncennes 2.3 1.6 --
Sodium (Na)...ccccecerrerieccececencee ‘
Potassium (K) ...ceeevenrinccnnnnanes > 8.6 3.0 12
Carbonate (COy) ...ceiececnceencennne - 5 7
Bicarbonate (HCOg).....cceeevernens 287 39 36

" Sulfate (SO ) eeceececrsreceerereenenene .1 .1 10

Chloride (C1) .ccccererrereencacencnes 16 21 23
Fluoride (F) .ccceceeeererrecenncnsnens -- - .2
Nitrate (NOg) ceeeeeereeerrereeneeecees -- -- .2
Dissolved 501ids ...c.oveeeneienenees 314 130 --
Hardness as CaCO,:

Total ceceieiercnecncncncansnnansns 239 64 56
Noncarbonate .......ccceeeeecnnce. 4 23 18
COlOL ovvierrsesnsnrarssennsnacecaranans 59 22 29

Specific conductance

(micromhos at 25 C.)........... -- -- 169
Turbidity ccoeeeeeeiieece coveee vonencns 3 1 --
Temperature (F. ) cceceerceescrcanes -- - -
Date of collection «ceeceucecannea..s| Feb. 8, 1950 Feb. 8, 1950{ Nov. 23, 1951

Regular determinations at treatment plant, 1951

Alkalinity Hardness
as CaCoO, pH as CaCO, Turbidity
(ppm) (ppm)
Av | Max| Min| Av|Max|Min | Av |Max| Min| Av | Max| Min
Raw water......... 250 --| --(7.4 --| -4260 - -- 0 o O
Finished water...| 40{ -- --19.6 -- -4 53 - -- -- - =-a

2Wells 1 through 12.
b18 wells. Analysis by U. S. Geological Survey.
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GAINESVILLE
(Population, 26,861)

Ownership: Municipal; also supplies the University of Florida.

Source: 4 wells (1 to 4) 365, 407, 421, and 464 ft deep.

Treatment: Aeration, prechlorination, coagulation with alum, softening with
lime and soda ash, sedimentation, recarbonation, fluoridation, and rapid
sand filtration.

Rated capacity of treatment plant: 3,500,000 gpd.

Raw-water storage: None.

Finished-water storage: 1,500,000 gal.

The fluoride content of the raw water is about 0.3 ppm. The fluoride content of
the treated water is maintained at about 0.7 ppm from May 1 through October,
and about 0.9 ppm from November 1 to May.

ANALYSES

(Analyses, in parts per million, by Black Laboratory, Inc., Gainesville, Fla.)

well 1 Well 4 Finished
(composite)

STIHCA (S10,) vveeerseeessorerssssneens 20 21 17
Iron (F€) ueeveceeerresececersnrenannens .10 .03 .0
Manganese (Mn) .....cceveveneeenens -- -- --
Calcium (Ca) seeresceececsecuncenenss 51 55 17
Magnesium (Mg)....ccceeeeeneioneee 13 13 3.6
Sodium (Na)....:.......................
Potassium (K) > 11 3.8 22
Carbonate (COy) ..ccevcrrcannnncanns - I -- --
Bicarbonate (HCO,)................. 200 210 © b8
Sulfate (SOg.cceceecerrrerencecanrans 30 13 43 -
Chloride (C1) ..cccceveececerececncseves 7 9 9
Fluoride (F) ...cccevuereerenenecneers -- .2 .3
Nitrate (NOg) ciccvrerrncirececncanenne -- -- --
Dissolved SOLdS ....ccoeererenoneen 246 248 140
Hardness as CaCOy:

Total ceeeveniincnccccccncsrascccnnes 181 191 57
Noncarbonate ....eeeeveceoecceenes 17 19 10
COlOT 1utiucienrentererecsnccecsncsnsocs 25 7 0
 +) & SN 7.6 7.8 8.5

Specific conductance

(micromhos at 25 C.)....cc..... -- -- -
Turbidity ccovecececceree vovene conconee - .2 .2
Temperature (F.)-cceceeresrerensene - : __L -
Date of collection ..........cee.o....Mar. 13, 1948 July 26, 1949| Jan. 19, 1948

Regular determinations at treatment plant, 1951

Alkalinity Hardness ,
as CaCoO, pH as CaCO, Turbidity
(ppm) (ppm)
Av | Max| Min| Av|{Max|Min | Av |Max| Min| Av | Max| Min
Raw water......... 180} -~ - 7.8] ~-- -~ 200 --| -- -- - -
Finished water...| 55| -- --| 8.4 =-- “-| 65 -=| == -- - -
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HIALEAH
(Population, 19,676)

Ownership: Supplied by Miami. (See Miami.)

HOLLYWOOD
(Population, 14,351)

Ownership: Municipal. Population supplied, highly variable, in winter months,
about 35,000; in summer, about 21, 000.

Source: 5 wells (1 to 5). Wells 1, 2, and 4 are each 85 ft deep. (Depths not
reported for wells 3 and 5).

Treatment: Zeolite softening, chlorination, stabilization, and chlorination.

Rated capacity of treatment plant: 4,200,000 gpd.

Raw-water storage: 515,000 gal.

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

ANALYSES
(Analyses, in parts per million, by U. S. Geological Survey)
Raw [Finished Raw (Finished

water @ | water 2 water 2 | water 2
Silica (Si0y) ...ecenves -- --||Hardneéss as CaCOj:
Iron (Fé) covveeeerncens .08 L06]| Total ceesesoseccseses 273 86
Manganese (Mn)..... -- --|| Noncarbonate...... 22 0
Calcium (Ca).........| 102 30
Magnesium (Mg)..... 4.4 | - 2.7 ||COIOL ererveererereranns 25 19
Sodium (Na) .......... 31 116 1) ; (TN 6.8 6.7
Potassium (K) ....... Specific conductance
Carbonate (COy) ..... 0 0 (micromhos at
Bicarbonate (HCO,) [ 306 300 25 C.)uereeronnennens 632 620
Sulfate (SO,) cecerneens 28 35 Turbidity .ceceveerranes -- --
Chloride (Cl)......... 42 40 Temperature (F.)... -- --
Fluoride (F)..... .1 .0 ||Date of collection... Mar. 29, [Mar.29,
Nitrate (NO) ......... T .3 1948 1948
Dissolved solids.....| 359 372

Regular determinations at treatment plant, 1950

Alkalinity Hardness Tempera-
as CaCO, pH | as CaCO, ture
(ppm) (ppm) (°F.)
Av|Max| Min| Av [Max| Min| Av |Max;Min|{ Av|Max| Min
Raw water......... 225 -- --1 7.2 --| -- 1266 - -- 56 - -
Finished water...| --1{140 87! 7.2 --} -= | -- - -=| 60| -+ --

a Composite.
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JACKSONVILLE
(Population, 204,517)

Ownership: Municipal; supplies also about 20,000 people outside the city limits.
Total population supplied, about 224, 500.

Source: 44 artesian wells most of which range in depth from about 1, 000 to about
1,300 ft.

Treatment: Aeration at reservoirs, and chlorination.

Storage: Ground reservoirs, 18,000,000 gal; elevated tanks, 3,000,000 gal.

- All of the wells yield water of similar chemical composition. Hydrogen sulfide
(H,S) in quantities of 1.5 to 2.5 ppm is present in all the well supplies. The
fluoride content is reported to be 0.6 to 0.7 ppm.

ANALYSES

(Analyses, in parts per million, by Department of Chemistry, University of Fla.)

Finished
Well 152 | Well 33 | Well 38 | Well 49 | yater

{city tap)
Silica (S10;) vvveerereerreres 20 23 24 22 -
Iron (Fe) ......... cerevsnans .08 -- .0 .0 .0
Manganese (Mn) .......... -- - -- -- --
Calcium (Ca) ........c.u... 67 70 76 5 67
ls\da‘ljginesi&m)(Mg).......... 27 24 29 . 28 26

odium (Na) ........

Potassium (K) ........cu.. > 1 12 8.7 8.1 14
Carbonate (CQy) .......... -- - - - --
Bicarbonate (HCO,)...... 150 179 166 173 163
Sulfate (80,) ...coecrnsanans 155 135 175 161 1317
Chloride (Cl) .ccevveeneenns 12 8 8 8 20
Fluoride (F) ceeeeeeeverenns -- -- -- -- --
Nitrate (NOp) «eevveeennnn. .3 -- -- -- --
Dissolved solids ......... 384 392 491 439 461
Hardness as CaCO,:

Total cccverrneniiniananns 278 276 310 300 274
Noncarbonate «--scceeee 155 126 172 160 140
COlOT ..cvvivrecnnnicnrcnnnes - - - - -
pH ....... cerersrensanse -- 7.6 7.5 7.6 7.4

Specific conductance :

(micromhos at 25 C.) -- -- -- - -
Turbidity ...ccceeceeenennnes - - - - -
Temperature (F.)........ -- -- -- - -
Date of collection ........ Oct. 31, | May 20, |May 20, May 20, | May 12,

1941 1950 1950 1950 1949
Depth (feet) ............... 1,034 1,064 1,283 1,365
Diameter (inches)........ 12 10 10 12
Date drilled ............... - - -- --
Percent of supply........ - - - -

2 Analysis by U. S. Geological Survey.
b Analysis by Fla. State Board of Health, Tallahassee, Fla.
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KEY WEST
(Population, 26,433)

Ownership: U. S. Navy; also supplies about 5,000 people outside the city limits,
and other communities on the Florida Keys. Total population supplied, about
35, 000.

Source: 4 wells (1 to 4) 62, 62, 48, and 53 ft deep. The wells are located at
Florida City and the water is piped to Key West, a distance of 127 miles.

Treatment: Softening with lime, sedimentation, filtration, and chlorination.

Rated capacity of treatment plant: 3,000,000 gpd.

Raw-water storage: None.

Finished-water storage: 300,000 gal.

ANALYSIS
(Analysis, in parts per million, by U. S. Geological Survey)
Wells, Wells,
Finished Finished
water, water,
(composite) (composite)
Silica (SiQ,) .......... 3.3 Hardness as CaCOQy:
Iron (Fe) ...covevnennees .12 Total c.veiirvriiinnecinnnnns 60
Manganese (Mn) .......... .00 Noncarbonate ............ 10
Calcium (Ca) ............ . 21 -
Magnesium (Mg) ......... 1.8 COlOr wiivvernreanncens 2
Sodium (Na) ............... 6.3 PH........ cereecescssenans 8.1
Potassium (K) ............ ) .5 Specific conductance
Carbonate (CO,) .......... 0 (micromhos at
Bicarbonate (HCOy) ..... 61 25 C.)everrunerenenncnnnnns 150
Sulfate (SO,) ............ 6.5 Turbidity ....... ceresecens .1
Chloride (Cl) ....... 10 Temperature (F.).......... --
Fluoride (F) ............... .1 || Date of collection ......... Jan. 30,
Nitrate (NOg) .vccvunennen. .2 1952
Dissolved solids ......... 85
Regular determinations at treatment plant, 1951
Alkalinity Hardness
as CaCO, pH as CaCO, Turbidity
(ppm) (ppm)
Av | Max| Min{ Av Max|Min | Av | Max| Min| Av | Max| Min
Raw water......... 180 185/ 170 | 7.4[7.4 | 7.4 | 180{185 | 170| 0O of 0
Finished water...| 86| 115/ 65| 8.4{8.4 | 8.4 76] 100 54 0 of 0




FLORIDA 21
LAKELAND
(Population, 30,851)

Ownership: Municipal; supplies also about 5,000 people outside the city limits.
Total population supplied, about 35, 900.

Source: 7 deep wells (1 to 7). The depths of wells 1 to 5 are reported to be 741,
846, 1,201, 683, and 828 ft. The yield of well 5 is reported to be 4,500 gpm.

Wells 1 and 2 are used in emergencies.
Treatment: Aeration and chlorination.
Rated capacity of treatment plant: --

Raw-water storage: 800,000 gal.

Finished-water storage: 750, 000 gal.

ANALYSES

(Analyses, in parts per million, by U. 8. Geological Survey)

Well 32 Well 4b Well 5
Silica (Si0) ..ccecerrrcescacecencecene 22 -- 19
Iron (Fe) weeveceencerernsiecncecnonenss .16 .05 .02
Manganese (Mn) ...cc.ceeeeeenneenees -- -- --
Calcium (Ca) ceeesecesascccarsarcisnse 91 54 54
Magnesium (Mg)...ccceceeeecercecene 21 18 16
Sodium (Na)..u-....n...u..u..uuo 7.4 8.8 6.8
Potassium (K) > ’ 1.0
Carbonate (COy) ..cceeueerenceennes -- - 0
Bicarbonate (HCOg).....ce0cucevnnne 250 266 242
Sulfate (SOu.ceeeiereenccersecsearens 100 0 2.0
Chloride (C1) ...ccceceenreeeercsaccens 15 i 10
Fluoride (F) ..cceeeverrecenessesennes -- -- .4
Nitrate (NOg) cocvcececerrcrccncccacne -- -- .2
Dissolved S0LidS .icciniersenccncens 425 245 236
Hardness as CaCOj:

Total ..cevernrrecncierntnecennecenne 314 209 201
Noncarbonate .......ceeeeveeeeenes 109 0 2
COlOT cviiecieniereersrascncarcsonsenses - 12 10
| +) ; PPN - 7.2 7.2

Specific conductance

(micromhos at 25 C. )...cccuuee. -- -- 393
Turbidity ceceeveecinenee cornee socennns -- -- 7.0
Temperature (F, ) ccecesecsscacercns - = 80
Date of collection «ccceieenneree....] Feb. 18, 1935 |Mar. 18, 1946 [Nov. 24, 1951
Depth (feet) ......cccevvnenenn.. 1,201 683 828
Diameter (inches)........ vereesenenn 18 -- 24
Date drilled ............ ceereane 1926 - 1945
Percent of supply .....cc.eeuee - - -

2 Analysis by Southern Analytical Laboratory.
b Analysis by Florida State Board of Health, Jacksonville, Fla.
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MIAMI
(Population, 249, 276)

Ownership: Municipal; also supplies Coral Gables, El Portal, Hialeah, Miami
Beach, Miami Shores, Miami Springs, Surfside, and other communities.
Total population supplied, about 350, 000.

Source: 22 wells (1 to 8, 11 to 24) 62 to 110 ft deep serving the Hialeah Plant,
and 4 wells (1 to 4) 98 to 101 ft deep serving the Southwest Plant.

Treatment: Hialeah Plant: Softening with lime, sedimentation, recarbonation,
rapid sand filtration, chlorination, and fluoridation. Southwest Plant: .Soften-
ing with lime, sedimentation, and chlorination.

‘Rated capacity of treatment plants: Hialeah Plant, 60,000,000 gpd; Southwest
Plant, 40,000,000 gpd.

Raw-water storage: None.

Finished-water storage: 24,000,000 gal.

The Southwest supply system is under development. Ultimately it is to provide
80,000, 000 gpd from the new well field located about 1 mile west of the County
Hospital at Kindall and 4 miles west of the Southwest treatment plant at Gallo-
way Road and Seaboard Airline Railroad, which is 64 miles from the southwest
section of Miami. The treatment for the water will be similar to that given at
the Hialeah plant.

The water from the wells of both fields is similar in chemical composition.

ANALYSES

(Analyses, in parts per million, by City of Miami Water Department)

Well 1, | Well 24, Vislglih& Raw Finished
Hialeah | Hialeah | ‘jest | water water
Plant Plant Field ompositd}(composite)
Silica (Si0p) cvevrrrecernnens 6.8 10 4.8 9.0 9.0
Iron (Fe) ceveveeveenrnenncns 1.7 1.2 .62 .9 .02
Manganese (Mn) .......... - -- -- - --
Calcium (Ca) ...cccevenene. 93 89 95 98 25
Magnesium (Mg).......... 4.9 4.4 2.9 7.1 4.0
Sodium (N2) .....ccceceeree
Potassium (K) . ........... } 13 8.3 3.2 17 21
Carbonate (CO,) .......... 0 -0 0 0 3
Bicarbonate (HCO)...... 255 278 264 268 49
Sulfate (SO,) .ccoerrereacene 39 7.4 18 317 40
Chloride (Cl) ........ cessen 22 16 15 35 35
Fluoride (F) cveeuevevennns -~ - -- - a2
Nitrate (NQOg) ..oevenrenenns -- -- - 2.2 2.2
Dissolved solids ...... 330 310 275 350 190
Hardness as CaCO,:
Total ..... creeesenneencanes 252 240 249 274 79
Noncarbonate --ceceeeeee 43 12 32 56 34
Color ........ ceessencans - - - 80 . 23
5 3 SN 7.3 7.2 7.2 7.3 8.7
Specific conductance
(micromhos at 25 C.) - - .- - -
Turbidity ........ cecsecannes - - - - -
Temperature (F.)........ - - - - -
Date of analysis . ........ 1946 1951 1951 t.November, November,
1948 1948

2 From partial analysis, July'27, 1951. A fluoride content of about 0.8 ppm
in the finished water is maintained throughout the year.
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MIAMI--Continued

Regular determinations at treatment plant, 1951

Alkalinity Hardness )
as CaCoO, pH as CaCO, Turbidity
(opm) (ppm)
Av | Max| Min| Av|Max|Min | Av | Max| Min| Av | Max|{ Min
Raw water......... 220| 230{215| 7.3] -- | 7.2] 260|265 | 250(0.1 - ==
Finished water...| 43| 52 36| 8.8/9.2 {8.4]| 85100 80 .1 ==l --

MIAMI BEACH
(Population, 46,282)

Ownership: Supplied by Miami. (See Miami.)



24 FLORIDA

ORLANDO
(Population, 52,367)

Ownership: Municipal; also supplies about 17,000 people outside the city limits.
Total population supplied, about 69, 000.

Source: Lake Underhill, Lake Ivanhoe, and 1 well 908 ft deep. Well water is
pumped into Lake Underhlll to maintain the water level of the lake. Lake
water is then pumped to the treatment plant.

Treatment: Aeration, coagulation with alum and activated silica, lime, sedi-
mentation, rapid sand filtration, and chlorination.

Rated capacity of treatment plant: 20,000,000 gpd.

Raw-water storage: 737,000,000 gal.

Finished-water storage: 5, 000 000 gal.

ANALYSES
(Analyses, in parts per million, by BlackLaboratory, Inc., Gainesville, Fla.)
Lake Lake Welll | Fadshed
Underhill Ivanhoe (composite)
Silica (S10,) vevvvreeerereeensnenes 1.4 1.8 5.7 4.0
Iron (Fe).uceeiininncreceensocennne .05 .01 .01 .06
Manganese (Mn) ...ceeeoeeencinne -- -- -- -
Calcium (Ca)...evvveveevencesonee 27 13 30 39
Magnesium (Mg) ..ccceeeeeeeenen 3.2 .8 7.4 6.3
Sodium (Na)...c.ceveeeeneencevasnne
Potassium (K) } 12 18 1 20
Carbonate (COy) ...coverenecnnnes -- -- -- --
Bicarbonate (HCOg)...veeeseress 102 44 132 93
Sulfate (SO,) sseeseesessccrocensies 6.5 9.7 4.2 60
Chloride (Cl)....cccenverecenensee 12 21 12 20
Fluoride (F) ...ccececvvecrencnnee -- B .1 .1
Nitrate (NOg) .covcecercncsssocesas -- -- -- --
Dissolved S0lidS ..cccceetveenecs 125 100 135 180
Hardness as CaCO,:

Total ceeivveienncennrecnccnncens 81 36 105 123
Noncarbonate .......coceeneeee 0 0 0 47
(6151 1o ) PN - - 14 -
1) ; PRI 7.4 7.3 8.8 7.3

Specific conductance
(micromhos at 25 C.) ...... -- -- - --
Turbidity ccceeceececesereccscscecss . - - -- -
Temperature (F.) .....ceeseeeee -- -- -- -
Date of collection .ccceececcesese Dec. 15,| Dec. 15, Apr. 21, Feb. 1,
1947 . 1947 1948 1951
Regular determinations at treatment plant, 1951
Alkalinity Hardness
as CaCoO, pH as CaCoO, Turbidity

(ppm) (ppm)
Av | Max| Min| Av|Max|Min | Av |Max| Min| Av | Max| Min

Raw water.........| 95| 99| 74 | 8.4 7.6 | 98| 105/ 86] 2.0(2.7 [ 1.4
Finished water...| 80| 87 57 8.4 8.5/8.1 1105] 115 95] 5] .5 .5
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PANAMA CITY
(Population, 25,814)

25

Ownership: Municipal; also supplies about 500 people outside the city limits.
Total population supplied, about 26,300.
Source: 2 well fields: Millville, 4 wells (1 to 4) 80 to 130 ft deep; St. Andrews,
T wells, each 600 ft deep.
Treatment: Millville plant: Softening with lime, sedimentation, recarbonation,
St. Andrews: Chlorination only.
Rated capacity of treatment plant: Millville plant, 1,000,000 gpd.
Raw-water storage: St. Andrews water, 1,000,000 gal.
Finished-water storage: Millville water: 3 elevated tanks, 100,000 gal each;
clear wells, 400,000 gal.

filtration, and chlorination.

(Analyses, in parts

ANALYSES

per million, by U. S. Geological Survey)

|Finished |Finished| Finished |Finished
water 2 | waterb water 2 | waterP

Silica (Si0p) ...ecevees 8.5 17 Hardness as CaCOy:
Iron (Fe) ccoceevevenees .03 L1211 Total weeesssecacennns 106 211
Manganese (Mn)..... .00 .00/l Noncarbonate...... 16 20
Calcium (Ca)......... 39 45
Magnesium (Mg)..... 2.1 24 ||Coloreeeeisssseeccssnnns 2 1
Sodium (Na) «.eeeu.... 8.21 26 ||PH.eoorrrrreerrrerrenns 8.0 7.6
Potassium (K) ....... 1.2 2.6 ||Specific conductance
Carbonate (COy) ..... 0 0 (micromhos at
Bicarbonate (HCOy) | 110 233 25 C.)ueeeeernenennns 249 505
Sulfate (SO, .......... 12 12 Turbidity ..ccceeeeeees .5 .3
Chloride (C})......... 14 49 Temperature (F.)... -- --
Fluoride (F) .......... .0 .3 ||Date of collection... |Feb. 15, Jan. 31,
Nitrate (NOg) .....c.u. .6 .5 1952 1952
Dissolved solids.....| 147 287

2 Composite, Millville well field.
b Composite, St. Andrews well field.
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PENSACOLA
(Population, 43,479)

Ownership: Municipal; total population supplied, about 48, 000.

Source: 6 wells: Main Plant wells (6 to 9) 245, 240, 169, and 252 ft deep; West
Plant well, 226 ft deep; East Plant well, 260 ft deep.

Treatment: Aeration, pH control, and chlorination.

Rated capacity of plants: 19,440,000 gpd.

Raw-water storage: 1,600,000 gal.

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

-

ANALYSIS

(Analysis, in parts per million, by U. S. Geological Survey)

Finished Finished

water @ water 2
Silica (Si0,) ...cevverenene. 9.0 || Hardness as CaCQ,:
Iron (Fe) ...cocevveennnnnn. .0 Total .ceeevvivncennvennans 20
Manganese (Mn) .......... .00 Noncarbonate ............ 11
Calcium (Ca) ...... ceeene . 5.0
Magnesium (Mg) ......... 1.8 |[ColOr .ecvniiiiiennrenriannenn. 2
Sodium (Na) ...c.cceeeenen. Te2 ||PH cevvveccerenerneccccnencnnaans 7.1
Potassium (K) ............ .8 || Specific conductance
Carbonate (CQy) .......... 0 {micromhos at
Bicarbonate (HCO,) ..... 11 25 C.)eveenrecencinnianrenns 87.0
Sulfate (SO,) ....u.veeee.. . 5.8 || Turbidity ............ ceeenas 3.0
Chloride (Cl) ...... 9.8 |{ Temperature (F.).......... --
Fluoride (F) ...ccvuueee .0 || Date of collection ......... Jan. 5,
Nitrate (NO;) ......veeeenn. 8.5 1952
Dissolved solids ......... 56
Depth (feet) ...cvveiiveneiiniirenennennennens ereenartserattstnnasnentostnseisaasannes 245, 252
Diameter (INGHEeS) .ucvvviireiiniiietereiieierereeressessneriocerneerecnscssnconses 30, 16
Date drilled ....ceccvvneeenen sdessssectstntanecetstttatarestatsresseranttansrssnnans 1940, 1945
Percent of supply ..... e Sessveseessieresrenancsassseanes -

2 Composite, wells 6 and 9.
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ST. PETERSBURG
(Population, 96,'738)

Ownership: Municipal; supplies also Gulport, Pinellas Park, Bay Pines Hospi-
tal, and other consumers. Total population regularly supplied, about 110,000.
Population supplied during winter tourist season may reach a peak total of
275, 000.

Source: 14 wells ranging in depth from 300 to 350 ft located near Cosme in north-
west part of Hillsborough County. Emergency supplies from Mirror Lake
(Plant) and Crescent Lake (Plant).

Treatment: Softening with lime., coagulation with ferric sulfate, sedimentation,
rapid sand filtration, and chlorination.

Rated capacity of treatment plant: 12,000, 000 gpd.

Raw-~water storage: None.

Finished-water storage: 330,000 gal.

Analyses of samples from all of the wells indicate that the wells yield water of
about the same composition.

ANALYSES
(Analyses, in parts per million, by Black Laboratory, Inc., Gainesville, Fla.)
Well 1C | Well 5 | well7a | Haw, | Finished

Silica (SiOp) cevvrererenenne 14 16 16 14 11
Iron (Fe) ceeeceeeverreennens -- - .10 .10 .04
Manganese (Mn) .......... -- -- -- -- --
Calcium (Ca) ..........cu.. 68 76 80 68 38
Magnesium (Mg).......... 2.9 4.1 4.9 2.5 2.5
Sodium (Na) ......cceeneeee
Potassium (K) . ........... 4.0 4.5 3.6 5.5 3.4
Carbonate (CO,) .......... -- -- -- -- --
Bicarbonate (HCOy)...... | 216 244 256 221 109
Sulfate (SO,) ...cecerarasnas -- 1.5 4.3 1 8.8
Chloride (Cl) .............. 9 10 9 7 10
Fluoride (F) veveeeeennnen .2 .2 | .2 0 0
Nitrate (NOg) +evveeeeennn. -- -- -- -- --
Dissolved solids ......... | 218 245 264 221 149
Hardness as CaCO,:

Total...covsvarecnsaneness | 182 206 220 180 105
Noncarbonate «««seceeeee 5 6 10 0 16
Color ..veviniennenncinnnes -- - -- 10 4
pH ....... cerrestssrcresonens . 7.7 7.6 7.5 7.5 7.8

Specific conductance

(micromhos at 25 C.) -- -- -- -- --
Turbidity .cceceveecerecennes -- -- -- 1 .8
Temperature (F,)........ -- -- -- -- -
Date of collection ........ Aug. 24, | Aug. 24, |Aug. 24, May 21, May 21,

1950 1950 1950 1949 1949

Depth (feet) ............. . 300 350 300
Diameter (inches)........ _— - -
Date drilled ............... 1941 1930 1943
Percent of supply ........ - - -

a Comf)osite.
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ST. PETERSBURG--Continued

Regular determinations at treatment plant, 1951

Alkalinity Hardness Tempera-
as CaCO, pH as CaCoO, t:xre
(ppm) (ppm) (°F.)
AV | Max| Min| Av Max|Min | Av | Max| Min| Av | Max| Min
Raw water.........| 186]196 | 191)7.3 | 7.4| 7.2(183 | 192| 180 76| 76 | 76
Finished water...| 88(100| 186{7.8 [ 8.0] 7.6| 92 99| 88 79| 82 76
SANFORD

(Population, 11,935)

Ownership: Municipal; also supplies about 1,000 people outside the city limits.
Total population supplied, about 12,900.
Source: 7 wells (1 to 7) 135, 80, 135, 135, 135, 135, and 180 ft deep.
Treatment: Aeration, and chlorination.
Raw-water storage: 1,000,000 gal.
Finished-water storage: 200,000 gal.

ANALYSES
(Analyses, in parts per million, by Louis C. Herring & Co.)

Well 1 Well 3 well 6 | TinSned
Silica (S10,) iecevcecerrenseraenes 7.2 6.8 7.4 10
Iron (Fe).ceeereeerecnrrencenencnns 1.6 1.2 1.8 .24
Manganese (Mn) ..ccceveeeeecrnen - -~ - .00
Calcium (Ca) cevveerererrernorones 50 44 43 46
Magnesium (Mg) ...cceeeenrerene 9.1 9.0 8.3 8.7
Sodium (Na)...cceevveeerenseresens 29
Potassium (K) > 37 36 29 < 1.6
Carbonate (COy) ......cc..... - -- -- 0
Bicarbonate (HCOy)..ecersesnsns 180 168 161 162
Sulfate (SO,) +++eseecersecceeenses 7.3 6.3 6.3 7
Chloride (Cl)...ccceteeecerennnnnns 62 56 46 55
Fluoride (F) ..ccceceevevevaceense .- -- - .1
Nitrate (NOg) c.cvusecrnrerierannes 1.2 1.2 1.2 .6
Dissolved s0lidS ..ccccacnrenneee 275 245 238 246
Hardness as CaCOj,:

Total eceverernsensecesesasonans 162 147 141 151
Noncarbonate ......ccceeeeeeee 15 9 10 18
COlOT . viarerseessencese ssessascnnes -- -- - 2
0] - 7.6 7.1 7.1 7.6

Specific conductance

(micromhos at 25 C.) ...... -- -- - 430
TUrbidity ceeevveeeerersseneoceenans -- - - .3
Temperature (F.) ...cceeeeeenne -- -- -- --
Date of analysis. scceeccenceces Aug. 8, Aug. 8, Aug. 8, Feb. 1,

1950 1950 1950 1952

Depth (feet) .ccceeerieininnnnnnn. ‘ 135 135 135 80 to 180
Diameter (inches) .............. 8 8 8 8
Date drilled ....ccceeveveennennne - - - -
Percent of supply ....ccecuueenes - - - -

4 Composite, wells 1 to 7. Analysis by U. S. Geological Survey.
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SARASOTA
{Population, 18, 896)

Ownership: Municipal.

Source: 16 deep wells in 5 well fields: Plant well field, 5 wells (1 to 5) 640 to
758 ft deep; Northeast well field, 4 wells (1 to 4) each 600 ft deep; Northwest
well field, 3 wells (1 to 3) 350, 580, and 570 ft deep; Payne Terminal wells
(1 and 2) 529 and 475 ft deep; St. Armands Key wells (1 and 2) 340 and 400 ft
deep. The Plant well field is pumped by means of gasoline power and can be
used in case of electric power failure.

Treatment: Softening with zeolite (both pressure and gravity type softeners, sea

water regenerated).

Rated capacity of treatment plant: 5,000,000 gpd.
Raw-water storage: 950,000 gal.
Finished-water storage: 1,935,000 gal.

Partial analyses of samples from all of the wells indicate that the water is of sim-
ilar chemical composition. The St. Armands Key wells yield water that is

lower in dissolved solids and hardness than that from the other wells.

Plant well field yields water with the highest dissolved solids.

The

ANALYSES
(Analyses, in parts per million, by Black Laboratory, Inc., Gainesville, Fla.)

Northwest well field a Finished
L Weill [ Well3 Well 17| water
Silica (Si0p) weeeerrrccrcrsencanens 23 24 30 24
Iron (Fe)ueeeeerereesrecaseseesesnse - - - . 56
Manganese (Mn) ...cceceeeenriens - - - .00
Calcium (Ca)..cceeierecresecsenes 220 196 73 14
g{.zgnesi(t;g)(Mg) 106 151 43 .3
Potassium (K) } 50 51 2 { 16
Carbonate (COy) c.ccenvarencenses -- - -- 0
Bicarbonate (HCOy).ccvveereenee 146 149 193 161
Sulfate (SO,).+++eeeeeserrcecsaasnns 809 824 216 817
Chloride (Cl). ccececrererecececnes 156 180 64 168
Fluoride (F) ...cceeecvercancnnee -- -- -- 1.5
Nitrate (NOg) ceceuceecrenreneacaes - - -- .5
Dissolved solidsS ...c.ceeeveeeeee] € 1,480 €1, 500 €573 €1, 650
Hardness as CaCO,:

Total cicecrinseccnsescnsessanene 985 1,110 359 36
Noncarbonate ....c..cceeseeees 866 988 201 0
COlOT cureuniersensancen cansennansas - -- -- 2
 +) - S Y 7.5 7.4 7.6 7.5

Specific conductance.

(micromhos at 25 C.) «..... - - - 2,420
Turbidity ..c.cceeeeieecccncessences -- -- - .4
Temperature (F.) .....cceeneeee - -- - --
Date of analysis ..c.cceceeeeese] Deec. 11, Dec, 11,| Dec. 11, Feb. 12,

_ 1950 1950 1950 1952
Depth (feet) ....cccccveneennnnnn . 350 570 340
Diameter (inches) ....c....cee.. - - . ==
Date drilled .....ccceiceenrennne 1950 1950 1950
Percent of supply ............... - - -=

25t. Armands Key well field. :
b Composite, wells 1, 2, 3, and 4, Plant well field; wells 1 and 2 North well

field; well 2, West well.

€ Sum of determined constituents.

Analysis by U. S. Geological Survey.
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SARASOTA--Continued

Regular determinations at treatment plant, 1951

Alkalinity Hardness
as CaCo,. pH as CaCO, Turbidity
(ppm) (ppm)
Av |Max| Min| Av|Max|Min | Av |Max| Min| Av | Max| Min
Raw water........ . 140|145 | 136(/7.8 | 7.9| 7.6]/1060{1120| 985 -- - --
Finished water...| 140/150 | 136/8.0 | 8.2] 7.9] 45 55| 36{ --| -o -_-
TALLAHASSEE

(Population, 27,237)

Ownership: Municipal; supplies also about 7,500 people outside the city limits.
Source: 9 wells (1 to 9). Wells 1 and 2 are obsolete; 3 and 4, for emergency use
only. The depths of wells 5 to 9 are reported to be 246, 414, 400, 427, and

350 ft, respectively. (Wells 10 and 11 were under construction at the time of
obtaining well data).

Treatment: Chlorination and fluoridation. 2

Storage: 1 ground reservoir, 400,000 gal; 2 elevated tanks, 400,000 and 500,000
gal.

ANALYSES
(Analyses, in parts per million, by U. S. Geological Survey)
Wells Wells

8 and 9P| Well 9¢ 8 and 9b|Well 9€
Silica (Si0p) iecevurnee 14 8 Hardness as CaCOjy:
Iron (Fe) cvveereeneees .00 .02 Total -cosescossscoces 152 124
Manganese (Mn) ..... .00 .00/l Noncarbonate...... 10 4
Calcium (Ca) .ccvvere. 41 36
Magnesium (Mg)..... 12 8.3 [|COlOr seesessecssecsssees 2 10
Sodium (Na) .......... 3.0 > 7.8 1) - S 7.8 7.8
Potassium (K) ....... .2 . Specific conductance
Carbonate (COy) ..... 0 --|| (micromhos at
Bicarbonate (HCO,) | 173 146 25 C.)uerrensncnnsene 287 0
Sulfate (SOp) vecevecens 6.5 5.4 || Turbidity .cccoceenenes. 2.4 --
Chloride (Cl)......... 5.4 10 Temperature. (F. )... -- --
Fluoride (F) .cceeeeeee .1 --{|Date of collection... | Jan. 4, --=
Nitrate (NOy) ......... .9 1.8 1952
Dissolved solids.....|] 164 173
Depth (feet) .....ccevevircrennnee. vessccnes vetseceanscesssersnasrereansnans 427, 350 350
Diameter (inches) .......ccc....... teeasrecenneseansenvennares ceeererrsense - -
Date drilled ......cocciiiiiiiiiineninreiosicnsiinteresiiscianees 1946 1946
Percent of SUPPlY ...cceceenriinneens erecctsisrsenessane escsasessssstesens - -

2 Fluoridation was begun about Mar. 1, 1952
b Composite. Collected from distribution system. Not fluoridated.
C Analysis by Pittsburgh Testing Laboratory, Pittsburgh, Pa.
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TAMPA
(Population, 124,681)

Ownership: Municipal; supplies also about 50,000 people outside the city limits.
Total population supplied, about 175, 000.

Source: Hillsborough River, 97 percent of supply; wells, 3 percent.

Treatment: The treatment varies from mainly color removal with alum during
wet seasons to lime softening during dry seasons when the use of well water
increases and the hardness of the river water increases.

Rated capacity of treatment plant: 30,000,000 gpd.

Raw-water storage: None.

Finished-water storage: 5,200,000 gal.

The composition of the river water varies considerably throughout the year.

ANALYSES

(Analyses, in parts per million, by U. S. Geological Survey)

Finished |Finished Finished [Finished
water water water water

Silica (8i0p) .cecseeess 5.3 - --||Hardness as CaCOj:
Iron (Fe) coevecereenene .02 .15 Total weeecerescacnsce 91 72
Manganese (Mn) ..... .0 --|| Noncarbonate...... 34 43
Calcium (Ca) ..cvenee. 29 -
Magnesium (Mg)..... 4.5 -=|{|COlOrssescsrerrsnansnes 2 30
Sodium (Na) .......... 4.9 R 3: ST 7.5 7.5
Potassium (K) ....... ’ * " |iSpecific conductance
Carbonate (COy) ..... 0 0 (micromhos at
Bicarbonate (HCO,) 69 35 25 C.)evernroncennnns 203 192
Sulfate (SO,) ...evvuees 21 37 Purbidity ...ccceceeenee -- --
Chloride (Cl) ......... 16 15 Temperature (F.)... -- --
Fluoride (F) .......... .1 .2 ||Date of collection... |Mar. 11, |Nov. 9,
Nitrate (NO) ......... .4 .3 1949 1951

Dissolved solids.....] 123 -

Regular determinations at treatment plant, 1950- 1951

Alkalinity Hardness
as CaCoO, pH as CaCO, Color
(ppm) (ppm)
Av|Max| Min| Av {Max| Min| Av |Max|Min | Av|Max|Min
Raw water......... 89{130 46| 7.3/8.3 | 6.8|111 | 144; 60 | 96| 190| 30
Finished water..., 59| 96 34| 8.318.7 | 7.8{115 | 160| 58 16{ 25| 8
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WEST PALM BEACH
(Population, 43, 162)

Ownership: West Palm Beach Water Company; supplies also Palm Beach. Total
population supplied, about 47, 000.

Source: Clear Lake and Lake Mangonea (Loxahatchee Marsh).

Treatment: Aeration, coagulation with alum, sedimentation, rapid sand filtra-
tion, chlorination, and adjustment of pH with lime.

Rated capacity of treatment plant: 26,000,000 gpd.

Raw-water storage: 2,100,000,000 gal.

Finished-water storage: 4,000,000 gal.

At certain periods of the year, well water having an alkalinity of 120 ppm is add-
ed to the raw-water in amounts varying between 3 to 10 percent of the total to
increase the alkalinity of the raw water. The wells are considered as an ad-
junct to the treatment plant rather than as an auxiliary supply.

ANALYSES
(Analyses, in parts per million, by So. Analytical Laboratory, Jacksonville)
Raw Finished Finished
water water water?
Silica (Si09 ®scssesonssscscascssscncen 2.2 1.6 ==
IPON (F€) cevureeererrnceserssosesaseses .56 .10 .05
Manganese (Mn) ....cceeeeeerececnses -- - --
Calcium (Ca) ssecsscescccrcectcccncene 27 35 -
gdaag'neSi(l;lIl;)(Mg)..............-....u 2. 6 2. 2 -
o lum eeessceenstsssresessnensons | >
Potassium (K) ....ceeevnnnerarnennens } 1 32 3.7
Carbonate (COy) .ccevvreceriencsesese - - 0
Bicarbonate (HCOg)...ccoveeresesess 61 61 26
Sulfate (SO c.ceeiierinrocrioncencnens 12 : 65 23
Chloride (C1) ...cccveenrerercencncones 28 34 16
Fluoride (F) ..cceeercenecnrcecencrcnss .5 -- .1
Nitrate (NOg) .ccccerecereceracenences - - .3
Dissolved SOlidS essssessssscsssseses 173 225 -
Hardness as CaCO;:
j N 2: 1 S 80 : 96 60
Noncarbonate ...c.ceeceieecvennns 30 46 39
(040 1 25 2 5
1) - G 7.7 7.9 8.1
Specific conductance
(micromhos at 25 C. )...ceeeneee -- -- 155
TUurbidity ceeeceiecncens sonvee vaoones 18 - 5 --
Temperature (F.) cescecccrscnccacns ) -~ - -
Date of collection ...................] June 21, 1949 | June 21, 1949 Nov. 21,1951
Regular determinations at treatment plant, 1950 '
Alkalinity | Hardness .
as CaCOQ, pH as CaCO, Color
{ppm) (ppm)
Av{Max| Min| Av |Max| Min{ Av |Max|Min | Av|Max|Min
Raw water......... 34| 66 16| 7.6/8.5| 6.8} 56| 82| 29 71| 95 35
Finished water...] 22| 40 14| 8.5/9.7| 7.1] 76| 93| 49 6] 20 3

2 Analysis by U. S. Geological Survey. ‘



(Population, 31,155)

GEORGIA

ALBANY

33

Ownership: Municipal; also supplies suburban areas and Turner Air Force Base.
Total population supplied, about 37,000.

Source: 7 deep wells (6 to 12). (Wells 7 and 8 under repair and not in use as of
Feb. 2, 1952). The depths of wells 6, 9, 10, 11, 12 are 955, 795, 868, 915,
and 725 ft, respectively; yieldsreportedtobe 1,500, 1,669, 1,248, 1,250 and

1,175 gpm.
Treatment: Chlorination at wells.
Raw-water storage: None.

Finished-water storage: 3 reservoirs, 310,000, 244,000, and 998,000 gal; 2 ele-

vated tanks, 500,000 gal each.

ANALYSES

(Analyses, in parts per million, by U. S. Geological Survey)

Well 11 Finished Well 9
(raw water) water 2 (finished water)

Silica (S10) ..cevvevceeceececcenneeens 26 26 32
Iron (F€) ccueeererererencncaccncsanes .11 .10 .11
Manganese (Mn) ......cceeeeneeecenee .00 .00 .00
Calcium (Ca) seeeisesecccceseeneccencs 26 30 32
Magnesium (Mg)....c.ccceeeeeerences 7.7 6.5 6.5
Sodium (N@)...cecrurereeeeenserecesens
Potassium (K) } 28 33 2
Carbonate (COy) ....ccceturnencnenenn 0 0 0
Bicarbonate (HCOy)....cceuceerenens 173 191 176
Sulfate (SO.....ccerrececencneraceoraes 11 10 8.6
Chloride (C1)....cccecverececeeenreces 2.9 4.4 3.2
Fluoride (F) ..cccccceenneeecencencnane .2 .3 .2
Nitrate (NOg) ..ccieerucaciesarnenanses .3 .2 .2
Dissolved SolidS ..ccceceeccenreensee 188 202 194
Hardness as CaCO,:

Total c.ecervirenienrcicncccrcecnccons 96 102 107

Noncarbonate ...ce.eeeeeeosseecces 0 0 0
1671) 1o} SN 2{ 8 1
| +) : (PPN 8.0 7.8 7.8
Specific conductance

(micromhos at 25 C. ).....c.c.... 295 325 297
Turbidity ...ceveveerneee covene cocences 0f 0 1
Temperature (F. ) -ccecesecececenenae 73 6¢ T2
Date of collection «....ccvceeceee....] Dec. 1, 1951 Dec. 1, 195§ Dec. 1, 1951
Depth (feet) ..... eececncceescnes cennees 915, 795
Diameter (inches)......c.ccceeeeeeesd 20 20
Date drilled ....... coesestesenssbrsncd 1950 1947
Percent of supply .....cccceneeenee - -

a Mixed water from wells 7, 8, and 10.
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(Population, 11,389)

GEORGIA

AMERICUS

-

Ownership: Municipal; also supplies suburban districts. Total population sup-

plied, about 11,400.

Source: 5 wells (1 to 5) 259, 168, 635, 635, and 450 ft deep.

Treatment: Chlorination.
Raw-water storage: None.

Finished-water storage: 4 reservoirs, 422,000 gal; elevated tank, 350,000 gal.

ANALYSES

(Analyses, in parts per million, by U. S. Geological Survey)

Well 4

Well 1 Well 2 (finished water)
Silica (8i0y) ...cvcevrereirercicrencas 28 50 62
Iron (Fe) ceceececrecncenceeseesncnnnes .18 .36 .38
Manganese (Mn) ......cceevevvenenens - - .03
Calcium (Ca) ssesesersescarercecacecse 46 30 27
Magnesium (Mg)...cceveeeeererenenee 4.5 3.1 3.0
Sodium (Na)....eerseersneersannesneces 3.4 3.3 } 2.0
Potassium (K) ...cceveeeerncennenees 3.4 3.0 ’
Carbonate (COy) ...cceevveeenenenee 0 0 0
Bicarbonate (HCOy).....cceeuureren. 152 96 85
Sulfate (SOg..ceueeeraceerannensanens 16 14 9.2
Chloride (C1) ....ccoeennrenneecennces 2.0 2.0 3.2
Fluoride (F)...cccceeeeurencecrennenees .0 .0 .1
Nitrate (NOg) ...cceeeeermmersennnnenne .1 .1 -1
Dissolved S0lidS ...ceevreennncennens 177 155 154
Hardness as CaCO;:

Total c.cieeeinnnenscrncncecnncanannes 133 88 80
Noncarbonate .....c.eeeeeceseennes 9 9 10
{610) 1) SRS -- - 1
PH .oirieieeinrereresasosecncsnsosacneses -- -- 1.7
Specific conductance .

(micromhos at 25 C.)..cceccuene -- -- 169
Turbidity ccccececcesnrec cenees crnnenns - - 0
Temperature (F.)................... 67 -- 72
Date of collection «..................| Jan. 21, 1938 | Jan. 21, 1938 | Dec. 1, 1951
Depth (feet) .....ccevvvenvennnn. 259 168 635
Diameter (inches)...... ceeeentrennen 12 10 12
Date drilled .......cccevvveviniieenen 1927 1914 1947

Percent of Supply ...ccoveiiviiinnnnn




GEORGIA 35

ATHENS
(Population, 28,180)

Ownership: Municipal; also supplies suburban districts. Total population sup-
plied, about 32,000. '

Source: Oconee River and/or Sandy Creek.

Treatment: Prechlorination, ammoniation, coagulation with alum and lime, car-
bon for taste and odor control, sedimentation, fluoridation, rapid sand filtra-
tion, and adjustment of pH with lime.

Rated capacity of treatment plant: 3,000,000 gpd.

Raw-water storage: Reservoir, 100,000,000 gal.

Finished-water storage: 2 clear wells, 500,000 and 750,000 gal; 2 elevated tanks,
750, 000 and 250,000 gal. :

The intake on the Oconee River is adjacent to the treatment plant in the north sec-
tion of the city. Water is pumped from the river directly to the treatment
plant. The intake on Sandy Creek is about 3 mile north of the city. Normally,
creck water is pumped to a 100,000,000 gal raw-water reservoir, thence to
the treatment plant.

ANALYSES
(Analyses, in parts per million, by U. S. Geological Survey)
(;f.onee gandjlr{ Finished Finished
| (rawl\‘;zglt.er) (rawrsv%.ter) water & water P
Silica (S10,) vvevereererenvesennnes 15 14 12 14
Iron (Fe)eeieeserrenaceseroresenes .05 .05 .10 .06
Manganese (Mn) ...cceeeevcenieee -- .00 .00 .03
Calcium (Ca) .cceeeecerrneecereces 3.9 3.6 8.8 13
Magnesi(um (1.7 13 N 1.8 1.3 1.4 1.6
Sodium (Na)....cceeeeencieressncans 3.8
Potassium (K) .....ceveeececennee| 1.2 } 4.2 3.9 4.4
Carbonate (COg) c.ccuvurecesnenas 0 0 0 0
-Bicarbonate (HCOy)............. 25 21 22 30
Sulfate (SO‘) DT Y T TN 2.9 2.1 13 17
Chloride (Cl). .cccceceeerenracans 2.1 2.4 3.0 3.2
Fluoride (F) ....cccevececenocenee .1 .1 .0 .6
Nitrate (NOg) c.ccererecenncecesans .3 .5 .4 .4
Dissolved s0lids ..cccceuenenneee 43 40 55 73
Hardness as CaCOy: :
Total ciciviieencircnenconconsenes 17 14 28 39
Noncarbonate .......ceceeeeneee 0 0 10 14
[ 670) {4 ) R s 6 3 2 3
2] ; (PP -- 6.6 6.8 8.2
Specific conductance
(micromhos at 25 C.) ...... - 42.6 79.4 107
Turbidity cecceecesiercssccncsccas - - -- -
Temperature (F.) ..ccceceeeenee -- -- - -
Date of collection.cceecceneeeeee| Nov. 15, Mar. 1, Mar. 1, July 31,
1940 1951 1951 1951
Regular determinations at treatment plant, 1950
Alkalinity Hardness
as CaCO, pH as CaCoO, Turbidity
(ppm) (ppm)
Av|Max| Min| Av |[Max| Min! Av |Max|Min | Av|Max|Min
Raw water......... 14| 18| 10| 6.6/6.7| 6.5] --| --| - 20| 25| 15
Finished water..., 20| 26| 15| 8.3/8.3 | 8.2| --| --| -4 o0 o 0

2 Sandy Creek.
b Mixed sample, Sandy Creek and Oconee River.



36 GEORGIA

ATLANTA
(Population, 331,314) -

Ownership: Municipal; also supplies suburban areas, the cities of Forest Park,
Hapeville, Marietta, Smyrna, and communities in Cobb, DeKalb, and Fulton
counties. Total population supplied, about 550, 000.

Source: Chattahoochee River.

Treatment: Coagulation with alum and bleaching clay, chlorination, ammoniation,
activated carbon, sedimentation, rapid sand filtration, and adjustment of pH
with lime. Copper sulphate is used for the control of algae.

Rated capacity of treatment plant: 70,000,000 gpd.

Raw-water storage: Reservoirs, 500,000,000 gal.

Finished-water storage: Clear water well 10,000,000 gal; standpipe, 500 000
gal; elevated tank, 2,000,000 gal.

The intake is about 7 miles northwest of the center of the city and about 4 miles
from the treatment plant. The water is pumped from the river to the raw-wa-
ter reservoirs from which it flows to the treatment plant. The finished water
is pumped into the distribution system and to elevated storage.

ANALYSES

(Analyses, in parts per millidl}, by U. S. Geological Survey)

Raw Finished Finished
water water water
Silica (Si0) ..cccverceccrrencecnsences 10 9.6 11
Iron (Fe) cieeercecraceecacencncennennes .14 . 05 .05
Manganese (MDn) ...cceeeeesenencnses .00 . 00| .00
Calcium (Ca) coeesescscocerorecesccens 2.8 5.8 6.2
Ma,gnesi(um (ME)eeeeeenrerereconeans 1.0 1.0 1.1
Sodium (Na)..cceeeeerereeceseroesnsens
Potassium (K) ...ceceeveecnceacancnes } 3.3 | 2.1 3.6
Carbonate (COy) .ccuceerereciacencnee 0 0 0
Bicarbonate (HCOy)....c.ceruuesnne 16 17 15
Sulfate (SO .cceecrcreccereeeceresences 2.1 4.2 6.5
Chloride (Cl1) ....ceeeeveerroncnncences 1.9 3.0 5.4
Fluoride (F) .....ccceeeeeereencasennes .0 .0 .0
alitrate (NOy) cevecececrerecncenaananas .3 .6 1.4
Dissolved Solids ...ccceeeenrcenecenee 33 40 48
Hardness as CaCOy:
Total .coeevererececccccnrssenecceces 11 19 20
Noncarbonate ....eceverercccacces 0 5 8
16763 (o) SN 4 2
| ) & SO RP 6.9 1. 6.9
Specific conductance
(micromhos at 25 C. )..ccceeeeu. 35.4 56. 63.0
Turbidity ceceeeerieccers coseee ceeneees - - -
Temperature (F ).......-........... - C - 57 -
Date of collection ....ccceveeeeeeseesl Mar, 3, 1951 | Mar. 5, 1951 Dec. 18, 1951
Regular determinations at treatment plant, 1950
Alkalinity Hardness
as CaCoO, pH as CaCO, Turbidity
(ppm) (ppm)
Av| Max|Min{ Av |Max|Min| Av | Max|Min | Av |Max| Min
Raw water......... 12| 14 | 10} 6.9/7.2 | 6.5/ 10| 11f 8 | 26| 150 7
Finished'water..! 16| 17 | 14} 8.7/8.9| 8.5] 19| 23| 18 {.10].30] .10




GEORGIA 37

AUGUSTA
(Population, 71, 508)

Ownership: Municipal; also supplies suburban areas. Total population supplied,
about 110, 000.

Source: Savannah River. The intake is 3 miles north of the city.

Treatment: Coagulation with alum, sedimentation, rapid sand filtration, chlorin-
ation, and adjustment of pH with lime.

Rated capacity of treatment plant: 21,000,000 gpd.

Raw-water storage: 2 reservoirs, 60,000,000 gal each.

Finished-water storage: 2 clear wells, 3,000,000 and 1,000,000 gal; elevated
tank, 500,000 gal; standpipe, 250,000 gal.

ANALYSES

(Analyses, in parts per million, by U. S. Geological Survey)

Raw [Finished Raw |Finished

water water water water
Silica (810, .eeceveens 12 12 Hardness as CaCO;:
Iron (Fe) ceevececenenee .10 .03|| Total ieeceecerccscnn 13 20
Manganese (Mn) ..... .00 .00{| Noncarbonate...... 0 5
Calcium (Ca) ....evee. 3.0 5.8
Magnesium (Mg)..... 1.3 1.3 ||Color sceecsscccecsccncss 8 3
Sodium (Na) .......... +) S 6.9 7.0
Potassium (K) ....... 8.6 4.0 Specific conductance
Carbonate (COy) ..... 0 0 (micromhos at
Bicarbonate (HCOy) 17 18 25 C.)eeereeneen 44,2 62.7
Sulfate (SO,) .......... 2.8 8.8 || Purbidity...cccceeveeees - -
Chloride (C)) ......... 2.6 3.1 || Temperature (F.)... - --
Fluoride (F) .......... .0 .0 ||Date of collection... | Apr. 7, |Apr. 7,
Nitrate (NOy) ......... .3 .3 1951 1951
Dissolved solids..... 37 46

Regular determinations at treatment plant, 1950
Alkalinity Hardness
as CaCQ, pH as CaCO, Turbidity
(ppm) (ppm)
Av|Max| Min| Av |Max| Min| Av |Max|Min | Av|Max| Min

Raw water......... 16] 17 15 7.2/ 7.3| 7.0f -~ - -- 66 150| 25
Finished water...; 15/ 16 14| 7.5 7.2 7.2{ -~ - -- 1 1 1
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(Population, 17,954)

GEORGIA

BRUNSWICK

Ownership: Peoples Water Service Company of Georgia; also supplies suburban

areas.

Total population supplied, about 22,000.

Source: 4 wells (1 to 4) 1,027, 1,000, 1,000, and 750 ft deep. The wells flow,
but wells 1, 3, and 4 are equipped with turbine pumps.

Treatment: Chlorination.

Raw-water storage: 3 reservoirs, 200,000, 100,000, and 100,000 gal.

Finished-water storage: None.

ANALYSES

(Analyses, in parts per million, by U. S. Geological Survey)

Well 3 Well 4 Wells 1 and 2
(raw water) (raw water) (ﬁgl:t]g.‘)i
IS5 T 370 N 36 37 41
ION (F'€) vuveeererereneececenerensanees .18 .10 .06
Manganese (Mn) ...cceeeeeeerrncenens .00 .00 .00
Calcium (Ca) -eeveeeceseessoncernennes 39 40 102
Magnesi(um (1.7 {4 TR, 24 24 67
Sodium (Na).c.ceeereeecercecernnsennns
Potassium (K) } 12 12 108
Carbonate (COy) ..cceucererrernncnnes 0 0 0
Bicarbonate (HCOg)....cceeuureeneee 143 143 142
Sulfate (SO ceceerccerrsererecaseerens 78 79 376
Chloride (C1) .c.ccvenreccenenceronenes 15 17 181
FIU0ride (F) eceeeeerrererreneeenessens .6 .5 T
Nitrate (NOy) cevveeerruveeeeeraneeres .2 .0 .2
Dissolved solidS ...cceeeecenceneneee 283 290 1,000
Hardness as CaCOj:

Total vicivercrecnrncincncocenscnacns 196 198 530
Noncarbonate .....c.cceceeeeensece. 79 81 414
(00) 1<) S 3 2 8
13 + S PRI 7.3 7.4 7.3

Specific conductance

(micromhos at 25 C.)........... 430 436 1,450
TUrbidity ...vvveeeeevens covres sunnnnee 0 1 0
Temperature (F. ) ccceeoccerecerans . 75 76 80
Date of collection s«..eeveeuenen.....| Dec. 4, 1951 Dec. 4, 1951 Dec, 4, 1951
Depth (feet) ......coevvevniieenvnnnens 1,000 750
Diameter (inches)........ccc........ 18-12 8
Date drilled ..........ccceeee... veanen 1944 1945

Percent of supply ...... cerrecreenens




GEORGIA 39
CEDARTOWN
(Population, 9,470)
Ownership: Municipal; also supplies suburban districts. Total population sup-
plied, about 10, 250.
Source: Spring.
Treatment: Chlorination.
Raw-water storage: 2 standpipes, 185,000 and 1, 575,000 gal.
Finished-water storage: None.
ANALYSIS
(Analysis, in parts per million, by U. S. Geological Survey)
Finished Finished
water water -

Silica (8iQ,) ........ 9.1 || Hardness as CaCOy:
Iron (Fe) ........ ceseens .02 Total civerveeiniieniinnnneas 139
Manganese (Mn) .......... ' .00|| Noncarbonate ............ 8
Calcium (Ca) .......... 31
Magnesium (Mg) ......... 15 (61] 1o’ N 2
Sodium (Na) ...e.eeeneene. 7 PH «oeerveeenn ceccecsanncrssenes 7.3
Potassium (K) ............ : Specific conductance
Carbonate (CO;) .......... 0 (micromhos at
Bicarbonate (HCO,) ..... 160 25 C. Yovevenerenens ceeernens 253
Sulfate (SO,) ..ccceueennnn. 3.5 || Turbidity .......... 0
Chloride (C1) ......ceuuues 2.8 || Temperature (F.)...... 62
Fluoride (F) .ccevvvvnrennn. .2 || Date of collection ......... Dec. 29,
Nitrate (NO) .......... 1.7 1951
Dissolved solids ......... - 144

Cwnership: Municipal.

Source: Supplied by East Point.

COLLEGE PARK
(Population, 14, 535)

(See East Point.)



40 GEORGIA

COLUMBUS
(Population, 79, 611)

Ownership: Municipal; also supplies Bealwood, Bibb City, and suburban districts.
Total population supplied, about 120, 000.

Source: Chattahoochee River.

Treatment: Coagulation with alum, sedimentation, rapid sand filtration, chlorin-
ation, and adjustment of pH with lime.

Rated capacity of treatment plant: 18,000,000 gpd.

Raw-water storage: Reservoir, 30,000,000 gal.

Finished-water storage: 3 clear wells, 3,000,000, 2,500,000, and 250,000 gal;
3 elevated tanks, 1,000,000 gal.

The treatment plant is about 4 miles north of the center of the city near the intake
in the river. The water is pumped from the river into a raw-water reservoir
from which it flows to the treatment plant.

ANALYSES

(Analyses, in parts per million, by U. S. Geological Survey)

Raw |Finished Raw [Finished
water water water water
Silica (§i0p) .cveereee. 10 8.9 ||Hardness as CaCOj:
Iron (Fe) cceoerreennens . 09 .03]| Total sccecereranaccns 12 25
Manganese (Mn) ..... .00 .00|| Noncarbonate...... 0 8
Calcium (Ca) ......... 3.0 7.8
Magnesium (Mg)..... 1.1 1.3 || COlOT ceeeereasecaccsenes 7 3
Sodium (Na) .......... 4.7 6.2 +) - S 6.6 7.5
Potassium (K) > : *“ || Specific conductance
Carbonate (COy) ..... 0 0 (micromhos at
Bicarbonate (HCO,) 16 21 25 C.)uerenerennenses 45.6| 88.2
Sulfate (SO) ..ceeuvene 3.8 11 Turbidity ..ccceeveesee -~ --
Chloride (C))......... 2.9 5.8 || Temperature (F.)... -- --
Fluoride (F) .......... .1 .2 ||Date of collection... July 7, |July 31,
Nitrate (NOg) ......... 1.1 1.2 1951 | 1951
Dissolved solids..... 40 55
Regular determinations at treatment plant, 1950
Alkalinity Hardness
as CaCQ, pH as CaCO, Turbidity
(ppm) (ppm)
Av|Max| Min| Av |Max| Min| Av|/Max|Min | Av|Max|Min
Raw water......... 14/ 16 8| 7.0|7.5|6.8] 15| 22 8] 35185 5
Finished water...| 14 22 12| 8.2|8.8 | 7.9 18 21 14f O 0 0




GEORGIA ' 41

CORDELE
(Population, 9,462)

Ownership: Municipal; also supplies suburban districts. Total population sup-
plied, about 9, 500.

Source: 3 wells (1 to 3) 396, 735, and 540 ft deep. The yield of well 1 is report-
ed to be 900 gpm; of well 3, 1,000 gpm; of well 2, not reported.

Treatment: Chlorination.

Raw-water storage: None.

Finished-water storage: Reservoir, 250,000 gal; standpipe, 250,000 gal.

ANALYSES

(Analyses, in parts per million, by U. 8. Geological Survey)

Well3 |Wells1,2,3
Well 1 welll | e &w;tsgﬁd’
Silica (Si0y) seeceeceececerrocenes 13 13 32 31
Iron (F€)eeerrererreennsecorcenonses .01 -- .06 .09
Manganese (Mn) ....ccceceerieee - -- .00 .00
Calcium (Ca) .ccevererverercncenee 44 -- 52 52
Magnesium (Mg) ..c.cceceeeneneen 1.5 - 2.4 2.4
Sodium (Na).....covuueeenrennnnene 3.4 -- 2.5
Potassium (K) .....ceeeernrennnes .5 -- ) o
Carbonate (COy) ...uceuvreracnnee -- 0 0 0
Bicarbonate (HCOg).....ce0euee. 135 134 163 160
Sulfate (SO‘) eeteesescssesescssasee 1.4 - 7.5 7.0
Chloride (Cl)...ccceeveceeercnennne 4.8 -- 2.4 .9
Fluoride (F) ....cccecevcecsensene .0 -- .1 .0
Nitrate (NOg) ...erercecencsnnsene 3.2 -- .0 .0
Dissolved solids ...cceeveeeannse 142 -- 184 180
Hardness as CaCOj:
Total cvceecreecnnnencecessececes 116 117 140 140
Noncarbonate .....cc.cceeneeeee 5 7 6 8
676 [+ SN - - 1 3
1) ¢ S PPN -- 7.8 7.5 7.3
Specific conductance
(micromhos at 25 C.) ...... - 243 271 269
Turbidity ccecercerencenerceccccnnes -- -- 0 1
Temperature (F.) ccccceeeennene - 62 70 63
Date of collection.ccecceeeceneee Jan. 21, Dec. 1, Dec. 1, Dec. 1,
1938 1951 1951 1951
Depth (feet) .....cecevvevneennnnnn 396 396 540
Diameter (inches) .............. 8 8 26-10
Date drilled ........cccieeeneenn 1900 1900 1948
Percent of supply .cceeeeenieenns - - -




42 GEORGIA

DALTON
(Population, 15,968)

Ownership: Municipal; also supplies suburban areas. Total population supplied,
about 19, 000.

Source: Mill Creek. The intake is at the treatment plant about 1.4 miles north-
west of the center of the city.

Treatment: Softening with lime, coagulation with ferric sulfate or alum, sedi-
mentation, rapid sand filtration, and chlorination.

Rated capacity of treatment plant: 5,000,000 gpd.

Raw-water storage: None.

Finished-water storage: Clear well, 200,000 gal; 2 elevated tanks, 2,000,000,
and 750, 000 gal.

ANALYSES
(Analyses, in parts per million, by U. S. Geological Survey)
Raw |Finished Raw |Finished

water | water water water
Silica (SiOp) ..vvvee.. 9.2 8.5 ||Hardness as CaCOjs:
Iron (Fe) «.ceeenenneen .03 L01]| Total seeecesscncecnns 118 69
Manganese (Mn)..... .00 .00|| Noncarbonate...... 3 6
Calcium (Ca) ccoveenes 33 14
Magnesium (Mg)ao... 8.6 802 Color eesscrcssrsesssccce 4 3
Sodium {Na) .......... 1.6 1.7 1) ; ST, 7.3 8.6
Potassium (K) } e * " l|Specific conductance
Carbonate (COy) ..... 0 7 (micromhos at
Bicarbonate (HCO,) | 140 62 25 C.)..... cerssasnes 225 145
Sulfate (SO) .ceeeeeene 2.5 7.9 || Purbidity........ 1 1
Chloride (C))......... 2.0 2.4 || Temperature (F.)... 47 50
Fluoride (F) .......... 1 .1 ||Date of collection... |Nov. 29, [Nov. 29,
Nitrate (NOy) ......... i .9 .9 1951 1951
Dissolved solids.....| 130 80

Regular determinations at treatment plant, 1950
Alkalinity Hardness
as CaCQ, pH as CaCO, Turbidity
(ppm) (ppm)
Av| Max|{Min| Av |Max|Min{ Av [ Max{Min | Av | Max| Min

Raw water......... 100 | 125/ 10| 7.1{7.3 | 6.5{100 | 140{ 12 | 50 |5000{ 10
Finished water..| 50 65| 20| 8.6{/9.1 | 8.2 50 65| 2.0{ -- - -




GEORGIA 43

DECATUR
(Population, 21,635)

Ownership: DeKalb County Water System; supplies Decatur and suburban areas,
Avondale, Chamblee, Doraville, and a large number of consumers in DeKalb
County. Total population supplied, about 93, 000.

Source: Chattahoochee River. The intake is at Holcombe Bridge about 22 miles
north of Decatur.

Treatment: Coagulation with alum, sedimentation, rapid sand filtration, chlorin-
ation, fluoridation, and adjustment of pH with lime.

Rated capacity of treatment plant: 16,000,000 gpd.

Raw-water storage: Reservoir, 75,000,000 gal.

Finished-water storage: Clear well, 1,500,000 gal; 2 clear wells, 400,000 gal
(owned by Decatur, leased by county); 3 elevated tanks, 1,000,000, 500,000,
and 85, 000 gal.

ANALYSES
‘(Analyses, in parts per million, by U. S. Geological Survey)
Raw [Finisnhed 4 Raw |Finished
water water water water
Silica (Si0p) .cccvveene 12 12 Hardness as CaCO,:
Iron (Fe) .c.ceeeeenenee .06 L03]| Total cecececerccensse 12 19
Manganese (Mn)..... .00 .00/| Noncarbonate...... 0 5
Calcium (Ca)......... 3.0 5.8
Magnesium (Mg)..... 1.1 1.2 |{COlOr cecerrucasasanannns 9 2
Sodium (Na) ....cc.c.. 4.1 3.4 ) 3 ; SN 6.8 6.9
Potassium (K) ....... : ** || Specific conductance
Carbonate (COy) ..... 0 0 (micromhos at
Bicarbonate (HCO,) | 15 18 25 C.)eerenrenanens 56.4| 58.1
Sulfate (SO,) ...cevuen. 3.6 5.6 || Turbidity........ 16 1
Chloride (C)) ......... 2.9 3.2 || Temperature (F.)... 50 51
Fluoride (F) .......... .2 .6 ||Date of collection... |Nov. 27, |Nov, 27,
Nitrate (NOy) ......... .2 .2 1951 1951
Dissolved solids..... 42 40
Regular determinations at treatment plant, 1950
Alkalinity Hardness
as CaCQ, pH as CaCOy, Turbidity
(ppm) (ppm)
Av|Maxi Min| Av |Max} Min| Av Max/Min | Av|Max|Min
Raw water......... -=| e =} == == -- - =] = -1 --1 --
Finished water...] 20 231 19 |8.0(8.5}17.8 30, -- --| 38 -- -




44 GEORGIA

DUBLIN
(Population, 10,232)

Ownership: Municipal;also supplies Veterans Hospital. Total population sup-
plied, about 11,000,

Source: 4 wells (1 to 4) 290, 290, 490, and 650 ft deep. The wells are all flowing
wells., The yield of well 4 is reported to be 350 gpm.

Treatment: Aeration, ammoniation, softening with lime, chlorination, sedimenta-
tion, recarbonation, and rapid sand filtration.

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

Raw-water storage: None,

Finished-water storage: Clear well, 500,000 gal; 2 elevated tanks, 63,000, and
250,000 gal.

ANALYSES
(Analyses, in parts per million, by U. S. Geological Survey)
Raw |Finished Raw [Finished
water water water water
~ Silica (SiOp) .vvvrevens 21 21 Hardness as CaCOy:
h‘on (Fe) llllllll tsvene . 81 . 04 Tota.l s00s8000 00000000 170 53
Manganese (Mn)..... .00 .00{| Noncarbonate...... 13 12
Calcium (Ca) .cevveee. 63 17
Magnesium (Mg)..... 3.1 2.6 ||Color eensrienennennnnes 4 4
Sodium (Na) ..ceeeenee 2.9 4 PH..ccooveeee 7.1 7.5
Potassium (K) ....... . -1 Specific conductance
Carbonate (CO,) ..... 0 0 {micromhos at
Bicarbonate (HCOy) | 191 50 25 C.)eeerencrennnnns 333 130
Sulfate (SO,) ..oeovenee| 15 15 || Purbidity...ceeeeeeens 0 1
Chloride (Cl)......... 2.4 3.5 || Temperature (F.)... 67 64
Fluoride (F) .......... .2 .1 ||Date of collection... |Nov. 30, |Nov.30,
Nitrate (NOy) ......... .1 .4 1951 1951
Dissolved solids.....| 207 92
Regular determinations at treatment plant, 1950
Alkalinity Hardness
as CaCO, pH as CaCoO;, Turbidity
(ppm) (ppm)
Av| Max{Min| Av |Max|Min| Av | Max|Min | Av | Max| Min
Raw water......... 175 | 186|162 | 7.2(7.2 | 7.2{ 176/ 180 174]| -- | --| =--
Finished water..! 54 | 77| 40| 8.5(8.6 | 8.4] 66 88| 58| --| --| -~




GEORGIA 45

EAST POINT
(Population, 21, 080)

Ownership: Municipal; also supplies College Park and suburban areas. Total
population supplied, about 38, 000.

Source: Sweetwater Creek. The intake is about 12 miles west of East Point.

Treatment: Prechlorination, ammoniation, coagulation with alum, sedimentation,
rapid sand filtration, chlorine dioxide, and adjustment of pH with lime.

Rated capacity of treatment plant: 4,000,000 gpd.

Raw-water storage: Reservoir, 10, 000 000 gal.( An additional reservoir of
47,000,000 gal capacity is bemg constructed)

Finished-water storage: Clear well, 750,000 gal; 2 elevated tanks, 500,000 gal
each; 1 elevated tank (in College Park).

ANALYSES

(Analyses, in parts per million, by U. S. Geological Survey)

Raw |Finished Raw [Finished
water water water water
Silica (Si0p) ...ooveeee| 19 18 ||Hardness as CaCO,:
Iron (Fe) cceveerercenss .03 .03 Total cceccccccccecess 19 35
Manganese (Mn) ..... .00 .00{| Noncarbonate...... 0 7
Calcium (Ca) ....ceuee 4.9 11
Magnesium (Mg)..... 1.7 1.9 |[Color sececsessencensores 12 3
Sodium (Na) ....ccecueee 6.1 5.7 |[PHeeeernerieiniiennne 7.3 8.6
Potassium (K) } ' * " || Specific conductance
Carbonate (COy) ..... 0 8 (micromhos at
Bicarbonate (HCO,) 24 18 25 C.)eeerrsscosannss 79.1 96.6
Sulfate (SO,) .ceeevnene 6.3 11 Purbidity .eseceerecceee 8 1
Chloride (C))......... 3.9 5.0 || Temperature (F.)... 50 51
Fluoride (F) .cceeueees .2 .3 ||Date of collection... .|Nov. 28, |Nov. 28,
Nitrate (NO) ......... .3 .2 1951 1951
Dissolved solids..... 59 70
Regular determinations at treatment plant, 1950
Alkalinity Hardness
as CaCQ, pH as CaCO, Turbidity
(ppm) (ppm)
Av|Max| Min| Av |[Max| Min| Av |Max|Min | Av|Max|Min
Raw water......... 17| 28 13] 6.9/ 7.3 6.7 16 20| 14 | 60| 320] 10
Finished water...] 24| 30 20| 8.7/9.2| 8.4| 29 30] 26| .2 .5 0




46 ‘GEORGIA

GAINESVILLE
(Population, 11,936)

Ownership: Municipal; also supplies suburban districts. Total population sup-
plied, about 18,000.

Source: Chattahoochee River (75 percent of supply); Crier Creek and Peeler
Branch (25 percent of supply). The intake on Chattahoochee River is about
3.4 miles northeast of the center of the city.

Treatment: Prechlorination, coagulation with alum and lime, sedimentation,
rapid sand filtration, and postchlorination when necessary.

Rated capacity of treatment plant: 2,000,000 gpd.

Raw-water storage: Impounding reservoir about 3,000,000 gal.

Finished-water storage: Clear well, 480,000 gal; 2 standpipes, 300,000 and
210,000 gal.

ANALYSES

(Analyses, in parts per million, by U. S. Geological Survey)

Raw |Finished Raw [Finished"
water 4| watera watera | water@
Silica (Si0p) ..ovveeees| 11 10 Hardness as CaCOj:
Iron (Fe) sescscscsessne .04 .03 Total ccereeccccsensee 9 12
Manganese (Mn)..... .00 .00 Noncarbonate...... 0 4

Calcium (ca) l‘.ql..'. 2. 2 3. 6

Magnesium (Mg)..... .8 .8 ||Colorsecscrecereceracenns 15 5
Sodium (Na) ...ceeeee\ 3 4 3.0 |[PHeseorsssnnsnsninninnns 6.4 6.5
Potassium (K) } ’ ° Specific conductance
Carbonate (COy) ..... 0 0 (micromhos at
Bicarbonate (HCO,) 15 10 25 C.)eervecsconsenns 28.4 44.5
Sulfate (SO,) veesesens 1.3 5.7 || Turbidity....cceeeeenee 2 3
Chloride (Cl) .ceeeeee| 1.5 3.1 ||Temperature (F.)... | -- 53
Fluoride (F) ccccveeeee .1 .1 Date of collection... |Nov. 27,Nov. 27,
Nitrate (NOy) ......... .4 .1 1951 1951
Dissolved solids.....| 28 31
Regular determinations at treatment plant, 1950
Alkalinity Hardness
as CaCoO, pH as CaCO, Turbidity
(ppm) ___(ppm)
Av| Max|Min| Av |Max|{Min| Av | Max|Min | Av |Max| Min
Raw water......... 10 12 8] 6.917.2 | 6.8 20 25 16} 120{ 500 30
Finished water..] 11 13 91 6.9]7.1 |6.8] 25 28 18 1 1 1

4 Chattahoochee River 75 percent; Crier Creek and Peeler Branch 25 percent.



GEORGIA

GRIFFIN

(Population, 13,982)

47

Ownership: Municipal; also supplies suburban districts. Total population sup-
plied, about 20, 000.
Source: Flint River. The intake is about 10 miles northwest of the city.
Treatment: Prechlorination during fall and winter months, coagulation with alum,
activated carbon, sedimentation, rapid sand filtration, chlorination, and ad-
justment of pH with lime.
Rated capacity of treatment plant: 4,000,000 gpd.

Raw-water storage:

None.

Finished-water storage: 2 clear. wells, 1,500,000 and 3,000,000 gal; 2 elevated
tanks, 275,000 and 300,000 gal.

ANALYSES
(Analyses, in parts per million, by U. S. Geological Survey)
Raw |Finished Raw |Finished
water water water water
Silica (810, .cecvvenee 20 19 Hardness as CaCO,:
Iron (Fe) ....... .18 L03]] Total seeecerecsnecees 15 35
Manganese (Mn) ..... .00 .00|| Noncarbonate...... 0 5
Calcium (Ca) ..coeeues 3.5 11
Magnesium (Mg),.... 1'6 1.8 col,or oy 32 3
SOdium (Na) esecscssces 6 9 6. 1 pH ss8sssscssssesenssnnsne 6. 9 8.0
Potassium (K) ....... ' Specific conductance
Carbonate (CO,) ..... 0 0 (micromhos at
Bicarbonate (HCO,) 26 36 25 C.)eereannsensnnes 60.6 103
Sulfate (SO,) veeveevees 2.5 9.8 || Turbidity ccecvencececes 4 1
Chloride (C))......... 3.6 5.4 ||Temperature (F.)... -- 55
Fluoride (F) .c.cecc... .4 .3 {|Date of collection... (Nov. 30, |Nov. 30,
Nitrate (NOg) ...c..eu. .4 .1 1951 1951
Dissolved solids..... 53 75
Regular determinations at treatment plant, 1950
Alkalinity ' Hardness
as CaCQ, pH as CaCO, Turbidity
(ppm) (ppm)
Av|Max| Min| Av |Max} Min| Av |Max|Min | Av|Max|Min
Raw water......... 20( 28| 13| 6.8/7.0| 6.5/ 18| 21| 16 35} 700| 20
Finished water...] 27| 36| 19] 8.0/{8.4| 7.8} 28| 32] 26.15] .20| .10




48 GEORGIA

LAGRANGE
(Population, 25,025)

Ownership: Municipal; also supplies suburban districts. Total population sup-
plied, about 25, 500.

Source: .Chattahoochee River. The intake in the river is about 3.5 miles west of
the city.

Treatment: Coagulation with alum and lime, chlorination, sedimentation, rapid
sand filtration, and adjustment of pH with lime.

Rated capacity of treatment plant: 6,000,000 gal.

Raw-water storage: Reservoir, 12,000,000 gal.

Finished-water storage: Clear well, 1,000,000 gal; elevated tank, 1,000,000 gal;
standpipe, 300,000 gal.

ANALYSES
(Analyses, in parts per million, by U. S. Geological Survey)
Raw |Finished Raw |Finished
| water water water water
Silica (Si0p) ..cveeunes 14 13 Hardness as CaCO;:
Iron (Fe) ceevernerenees .03 .02l Total secececsasrocnes 16 28
Manganese (Mn) ..... .00 .00{| Noncarbonate...... 3 8
Calcium (Ca) .cvveeese 4,2 9.2
Magnesium (Mg)..... 1.3 1.3 |{COlOr eoesessesescnsesces 17 1
Sodium (N2a) ...ccceeee 5.4 5.8 +) ; (Y 6.9 8.8
Potassium (K) > : : Specific conductance
Carbonate (CO,) ..... 0 5 (micromhos at
Bicarbonate (HCOy) 16 15 25 C.)eeeerconnscnnns 60.0 88.8
Sulfate (SO,) .ceverenes 4.6 10 Turbidity ..cccovvveenes 10 1
Chloride (Cl)......... 5.6 6.0 || Temperature (F.)... 52 53
Fluoride (F) .......... .3 .2 ||Date of collection... |Nov. 29, |Nov. 29,
Nitrate (NOy) ......... 1.1 1.1 1951 1951
Dissolved solids..... 48 60
Regular determinations at treatment plant, 1950
Alkalinity Hardness
as CaCO, pH as CaCO, Turbidity
(ppm) (ppm)
Av{Max{Min| Av |Max{Min{ Av [ Max|{Min [ Av |Max| Min
Raw water......... 15| 20| 8| 6.8{ 7.46.4( 20} --| --| -4300] 10
Finished water..| 28| 30| 26| 8.7 9.0{ 8.4] 28 -- -- -4 5| .5




GEORGIA 49

MACON
(Population, 70,252)

Ownership: Municipal; also supplies suburban districts. Total population sup-
plied, about 100, 000.

Bource: Ocmulgee River. The intake in the river is about 3 miles north of the
center of the city.

Treatment: Coagulation with alum, ammoniation, chlorination, activated carbon
at times, sedimentation, rapid sand filtration, postchlorination, and final
adjustment of pH with lime.

Rated capacity of treatment plant: 12,000,000 gal.

Raw-water storage: None.

Finished-water storage: Clear well, 275,000 gal; 2 reservoirs, 1,500,000 and
3,000,000 gal; 2 standpipes, 200,000 and 1,000,000 gal.

ANALYSES

(Analyses, in parts per million, by U. S. Geological Survey)

Raw Ray Finished
water 2 water water

Silica (Si0,) ...... ceerensees 12 9.6 12
Iron (Fe) ceeeeiveeerinenceceencensncene .06 .04 .03
Manganese (MN).....ccceveeeevncecee] -- .00 .00
Calcium (Ca) esscsecccccscsnsscscsncen 3.6 3.4 10
Magnesium (Mg)...ccceceevnencneecne 1.6 1.5 1.6
Sodium (N@)..ceeeereeerroreceseencaens 4.6
Potassium (K) ...ceeeevereesecronenns 1.6 } 5.6 4.9
Carbonate (COy) ....ccvvevecencanesas -- 0 0
Bicarbonate (HCOg)...ceoeeenrucnnne 22 21 25
Sulfate (SO)..cerececrrenrrcsnronrone 3.9 3.3 . 14
Chloride (C1) ...ccceuverrencererencves 2.9 3.6 4.5
Fluoride (F) ...cccecveeeverencenncenns .0 2 .1
Nitrate (NOg) c.cvcvveeceracesaraceeee 1.0 .7 N
Dissolved SolidS .....ceeeecenccennes 44 42 64
Hardness as CaCOj: '

Total ..cevvernvennee ceecssestsansen . 16 15 32
Noncarbonate ......ccecveeescensee -- 0 11
1614 o) P 9 4 3
PHouureiiiiratsnrcsnnscrsseersconsones -- 7.0 7.2

Specific conductance
(micromhos at 25 C. ).ccceveenan - 55. 5 98.2
Turbidity ...... - -- --
Temperature (F, ) sccececssceeccncee - _.1 -
Date of collection sieieeceeseserecess 1937-38) Apr. 26, 1951| Apr. 26, 1951
Regular determinations at treatment plant, 1950
Alkalinity Hardness
as CaCQ, pH as CaCO, Turbidity
(ppm) (ppm)
Av|Max| Min{ Av {Max| Min| Av |Max{Min | Av|Max| Min
Raw water......... 15| 16| 15| 7.4/7.2| 7.2} -- e --| 35 18
Finished water...| 25| 26 | 24| 8.5/8.6| 7.4| -- - -- 0 o o

2 Average of 36 analyses of 10-day composites of daily samples, May 1, 1937,
to Apr. 30, 1938. (U. S. Geol. Survey Water Supply Paper 889-E. 1944)



50 GEORGIA

MARIETTA
(Population, 20, 687)

Ownership: Municipal; also supplies suburban districts. Total population sup-
plied, about 20, 700.

Source: Finished water from City of Atlanta,2/3 of supply; 21 wells, 1/3 of sup-
Ply. The wells range in depth from 259 to 910 ft and are reported to yield a
total of 567 gpm.

Treatment: Well water: none.

Storage: 2 reservoirs, 243,000 and 1,000,000 gal; 2 standpipes, 500,000 gal
each.

ANALYSES
(Analyses, in parts per million, by U. S. Geological Survey)
Well 82 | Well 182 | Well 212 | Well 252| Wellsb

Silica (SiOg) veceercrcrnenees 19 34 27 22 33
Iron (Fe) cevevieeverconcrene .10 .09 .50 .43 .06
Manganese (Mn) .......... -- -- -- -= .00
Calcium (Ca) ........ce.u.. 6.0 32 10 9.8 16
Magnesium (Mg).......... 3.6 10 3.3 3.9 8.7
Sodium (Na) ......ccovreene 3.1 15 5.4 | 12 > 45
Potassium (K) .........e.. 1.5 3.1 2.2 1.8 ’
Carbonate (CO,) .......... - - - - 0
Bicarbonate (HCO)...... 31 103 40 33 73
Sulfate (SO,) ........ cassane 3.0 25 16 3.4 8.0
Chloride (Cl) .............. 4.0 16 1.8 15 7.4
Fluoride (F) ceveeenvencnnes .0 .0 .0 .0 .0
Nitrate (NOg) .cecvvenraneen 2.5 28 .2 20 8.4
Dissolved solids ......... 59 226 88 119 123
Hardness as CaCO,:

Total....cceevvvennnn. 30 121 39 40 76

Noncarbonate «-+sscze0e. 4 317 6 13 16
(670 16 S -- -- -- - 2
PH cooeniiinieeneeenenennees -- -- -- -- 6.9
Specific conductance

(micromhos at 25 C.) -- -- -- ;== 180
Turbidity ...cceeeeveeeeeenen -- -- : - -- 1
Temperature (F.)........ 63 62 62 62 62
Date of collection ....... . | Apr. 22, { Apr. 22, | Apr. 22, [ Apr.-22, | Nov. 28,

1938 1938 1938 1938 1951

Depth (feet) ............. . 272 910 382 297
Diameter (inches)........ 10 10 10 10
Date drilled ............. . -- 1927 1928 1937
Percent of supply ........ -- - -- --

27. S. Geol. Water Supply Paper 912. 1942
bComposite sample of water from wells 1, 3, 5, and 8.



GEORGIA

MOULTRIE
(Population, 11,639)

51

Ownership: Municipal; also supplies suburban districts. Total population sup-
plied, about 17, 600.
Source: 3 wells (1 to 3) 750, 825, and 752 ft deep. The yield of wells 2 and 3 is
reported to be 1,350 and 831 gpm respectively.
Trzatment: Chlorination.

Raw-water storage:

None.

Finished-water storage: 2 reservoirs, 250,000 gal each; 2 elevated tanks,

150,000 and 500,000 gal.
ANALYSES
(Analyses, in parts per million, by U. S. Geological Survey)
Well 2 Well 3 Well 2 Well 3

(raw (finished (raw [finished

water) | water) water) | water)
Silica (S10,) .ecvvreses 26 24 Hardness as CaCOjy: ‘
Iron (Fe) ....... .05 0Tl Total scececcccrcennse 113 391
Manganese (Mn)..... .00 .00|/| Noncarbonate...... 4 283
Calcium (Ca) ......... 24 - 86
Magnesium (Mg)..... 13 43 COlOr seesssccceseceseans 2 7
Sodium (Na) sssccsscee 26 34 pH-...---..nn--...n... 7.7 7.2
Potassium (K) ....... Specific conductance
Carbonate (COy) ..... 0 0 (micromhos at
Bicarbonate (HCO,) | 134 132 25 C.)erncerernnnns 333 859
Sulfate (8O,) ...cceves 48 329 Turbidity...ceeeeveeers 0 1
Chloride (Cl) ......... 6.6 8.6 || Temperature (F.)... 74 70
Fluoride (F) .......... .6 .9 ||Date of collection... | Dec. 2, [Dec. 2,
Nitrate (NOg) ....eeuee .1 .4 ’ 1951 1951
Dissolved solids.....] 210 635
Depth (fEet) ....cciuiviieiiiiieiiiiiiiiiireerierienireenceieneensaencanes 825 752
Diameter (InChes).........cccuveiuiiniiiiiiiieieienceieenreieneenenenes 12 16
Date drilled .........c.ccovveennueneen. cretereessestsaensane teeseseenseseens 1943 (1948-49
Percent of supply......cccecuvennnnn. veeeeertecaanee Cevetersnttienennnes -- -




52 GEORGIA

NEWNAN
(Population, 8,218)

Ownership: Municiral; also supplies suburban districts. Total population sup-
plied, about 1C, 000.

Source: 4 springs 80 percent of supply; 5 wells (1, 2, 4 to 6) 400, 806, 350, 350,
and 350 ft deep, 20 percent of supply.

Treatment: Prechlorination, coagulation with alum and lime, sedimentation, rap-
id sand filtration, postchlorination, and aeration at times.

Rated capacity of treatment plant: 3,000,000 gpd.

Raw-water storage: Reservoir, 130,000,000 gal.

Finished-water storage: 2 clear wells, 250,000 and 1,250,000 gal; elevated tank,
500, 000 gal; standpipe, 300,000 gal.

ANALYSES

(Analyses, in parts per million, by U. S. Geological Survey)

Raw Raw Finished

water 2 waterb water €
Silica (S10) .ccivvevererireernnecesees 11 25 12
IrON (F€) aveeerrureennenersennecnannens .45 .03 .03
Manganese (Mn) ...c.ceveececnsonoese .00 .00 .00
Calcium (Ca) ceeeeeescrcescacennncaces 4.4 17 17
Magnesium (Mg)...ccccceeeerecncnnes 1.4 1.4 1.4
Sodium (Na)...coeerrrenrenrenenresnnne
Potassium (K) ..ceeeeeuereenrnnnaens } 4.3 -0 o5
Carbonate (COy) ...ceversevncivennne 0 0 15
Bicarbonate (HCOg)...ccoceeeacnee 21 43 12
Sulfate (SO,)..ccceeererecerencecccarens 2,5 27 14
Chloride (C1) ...eceerereeecnnnerereves]” 3.5 2.4 6.8
Fluoride (F) ..ccccececeecnccecenencne .2 .2 .4
Nitrate (NOg) ..cccvvrerrcrenansacianns .9 .6 .2
Dissolved SOlidS ...cceeeeveeeeennees| - 41 105 82
Hardness as CaCO,:

Total c.vievecrereceeccncncencececcnes 17 48 48
Noncarbonate ........cccceaeeeee.. 0 13 13
COlOr uiiiinitncesnensescncenscecencase 5 1 3
 ¢) - SR 6.6 7.0 9.4

Specific conductance

(micromhos at 25 C.)........... 53.4 144 123
Turbidity cceeeeevciences conven covences 1 1 1
Temperature (F, ) ccecocccarcecenas 54 - 55
Date of collection .....ccceeeneeeee.o Nov, 29, 1951 | Nov. 29, 1951} Nov. 29, 1951

Regular determinations at treatment plant, 1950

Alkalinity Hardness
as CaCoQ, pH as CaCO, Turbidity
(ppm) (ppm)
Av|Max| Min| Av {Max| Min| Av |Max|Min | Av|Max|Min
Raw water........ J 15| 18 13 7.0(7.2| 6.8] -- --| --1 40 60| 20
Finished water...| 22| 28 16| 8.4/8.8| 8.0] 36| 46] 26 |.05 i1 0O

2 From 4 springs.
- b Mixed sample from wells 4, 5, and 6.
¢ From 4 springs (80 percent), and wells (20 percent).’



GEORGIA

ROME
(Population, 29,615)

53

Ownership: Municipal; also supplies suburban districts. Total population sup-
plied, about 35,000. _
Source: Oostanaula River. The intake is 2 miles north of the center of the city.
Treatment: Coagulation with alum, chlorination, ammoniation, carbon, sedimen-
tation, rapid sand filtration, and adjustment of pH with lime.
Rated capacity of treatment plant: 6,000,000 gpd.
Raw-water storage: None.
Finished-water storage: Clear well, 1,000,000 gal; reservoir, 3,000,000 gal.

(Analyses, in parts

ANALYSES

per million, by U. 8. Geological Survey)

Raw |Finished Raw |Finished
water water water water
Silica (8i0,) ....cveeut 5.4 5.2 ||Hardness as CaCOy:
Iron (Fe) cceeecececenn. .06 .03 Total cocececssssecees 21 39
Manganese (Mn)..... .00 .00{l Noncarbonate...... 1 12
Calcium (Ca)......... 6.3 13
Ma,gnesium (Mg)..... 1.4 1.7 Color eseccssossccssvnces ( 4
Sodium (Na) «.cceeeeee 2.5 3.9 4]+ (e 6.3 6.9
Potassium (K) > : *“ || Specific conductance
Carbonate (COy) ..... ] 0 (micromhos at
Bicarbonate (HCO,) 25 33 25 C.)eeerencencnrens 52.0 99. 2
Sulfate (SO,) .cceavurse 3.0 14 Turbidity ceceeececeess -- --
Chloride (Cl) ..cceeeee 1.6 3.0 || Temperature (F.)... -- -
Fluoride (F) ..ccevue.. .2 .1 ||Date of collection... |Apr. 23, |Apr.23,
Nitrate (NOg) ......u. .5 .3 1951 1951
Dissolved solids..... 317 59
Regular determinations at treatment plant, 1950
Alkalinity Hardness
as CaCO, pH as CaCO, Turbidity
(ppm) (ppm)
Av|Max|{ Min{ Av (Max| Min| Av |Max|Min| Av|Max|Min
Raw water......... 39| 48 32| 7.1 7.3 | 6.9} 42 52/ 18 | 153 | 297 36
Finished water...| 46| 58 39| 8.1/8.2| 8.1] 52 60| 22| .1 .1 .1




54 GEORGIA

SAVANNAH
(Population, 119, 638)

Ownership: Municipal; also supplies suburban districts. Total population sup-
plied, about 120,000,

Source: 5 Artesian wells (5, 7 to 10) 60 percent of supply; Abercorn Creek 40
percent of supply. The intake in the creek is about 15 miles north of the city.
The wells are 82, 56, 68, 59 and 62 ft deep; the yield is reported to be 3,470,
2,800, 3,200, 3,470, and 1,400 gpm, respectively.

Treatment: Coagulation with alum, lime, and clay, sedimentation, rapid sand
filtration, chlorination, and adjustment of pH with lime.

Rated capacity of treatment plant: 40,000,000 gpd.

Raw-water storage: None.

Finished-water storage: 2 clear wells, 500,000 gal each; elevated tank,
4,000,000 gal; reservoir, 2,000,000 gal.

ANALYSES
(Analyses, in parts per million, by U. 8. Geological Survey)
Raw |Finished Raw |Finished
water 2 { waterb water 2 | waterb
Silica (Si0p) ....c.eue. 13 12 Hardness as CaCOy:
II‘OD (Fe) XY IR Y Y XY - 10 . 17 TOtal seessssescsesnee 18 36
Manganese (Mn) ..... .00 .00| Noncarbonate...... 0 8
Calcium (Ca) .....c... 5.2 12
Magnesium (Mg)..... 1.3 1.5 color eesscsesscconsscesee 22 7
Sodium (Na) «.eeeenes. 5.6 5.7 [[PHeoomverrinnnnnnnennan. 6.5 7.1
Potassium (K) p ' : Specific conductance
Carbonate (CO,) ..... 0 0 (micromhos at
Bicarbonate (HCO,) 26 34 25 C.)eeceenonnnnnens 59.1 108
Sulfate (8O,) ..ceeevess 3.5 13 Turbidity .ceceeensesese -- --
Chloride (Cl) .cccuvee. 3.1 4.8 il Temperature (F.)... -- --
Fluoride (F) .......... .2 .0 ||Date of collection... | June 4, June 4,
Nitrate (NOy) ......... .8 .4 1951 | 1951
Dissolved solids..... 48 67
Regular determinations at treatment plant, 1950
Alkalinity Hardness
as CaCO, pH as CaCQ, Turbidity
(ppm) (ppm)
Av| Max{Min| Av |Max|Min| Av | Max|Min | Av | Max| Min
Ra_wj water......... 18 26| 10| 6.6| 7.2/6.0] 19 | 26 12{ 70}125 15
Finished water..| 23 32] 15| 7.9 8.9/ 6.9] 37 53 21 2.5| 5 0

2 From Abercorn Creek.
b From wells and Abercorn Creek.



GEORGIA 55

THOMASVILLE
(Population, 14,424)

Ownership: Municipal; also supplies suburban districts. Total population sup-
plied, about 14, 800.

Source: 4 wells (2 to 5) 300, 550, 305, and 400 ft deep; yield reported to be 600,
1,200, 1,000, and 1,300 gpm respectively.

Treatment: Aeration, prechlorination, softening with lime and soda ash, coagu-
lation with alum, bleaching clay, sedimentation, recarbonation, and rapid
sand filtration.

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

Raw-water storage: None.

Finished-water storage: Reservoir, 500,000 gal; elevated tank, 300, 0(10 gal.

ANALYSES
(Analyses, in parts per million, by U. S. Geological Survey)
Well 5 |Finished| Well 5 |Finished
(raw | watera (raw | water @
water) water)
Silica (8i0,) «.cveveees| 24 16 Hardness as CaCOy:
h‘on (Fe) (A XX AN INN Y] I07 .02 Total IXRITE NIRRT LN Y] 208 94
Manganese (Mn) ..... .00 .00{| Noncarbonate...... 79 49
Calcium (Ca) +ceveeees A7 23
Magnesium (Mg)..... 22 8.9 [|Color sevvesercesansacess 1 1
Sodium (Na) .....ceeee 6.9 20 +) ; Y 7.9 9.2
Potassium (K) ....... : Specific conductance
Carbonate (COy) ..... 0 19 (micromhos at
Bicarbonate (HCOy) [ 157 16 25 C.)eeeenronncnrans 416 289
Sulfate (SOp) «eeveeeres) 79 KK Turbidity ..ocuceneeens 0 0
Chloride (C]) ....cuvue 7.6 8.8 || Temperature (F.)... 71 71
Fluoride (F) .......... .4 .4 ||Date of collection... | Dec. 2, |Dec. 2,
Nitrate (NOy) ......... .1 .1 1951 1951
Dissolved solids.....,] 271 182
Depth (feet) ..... ceressesens tetrencssassraanarae Mereceseettesiensensractrres 400
Diameter (inches) .....cccevvevevenenes ceeene coerreens teteereccnrsirianrens 16
Date drilled .......cciveeeviienecinnnns cettserttterasectnrreons cerarsensons 1949
Percent of supply .......ccccvneueeee Sevesssssonnntencrcrnnns --
Regular determinations at treatment plant, 1950
Alkalinity Hardness
as CaCQ, pH as CaCO, Turbidity
(ppm) (ppm)
Av|Max| Min| Av |[Max| Min| Av |Max|Min | Av|Max| Min
Raw water......... 130{130 | 130} 7.5 7.5| 7.5| 200 | 200| 200 of o 0
Finished water...] 32| 47| 27| 8.9, 9.6| 8.4/ 85| 110 175 O 0 0

2 From wells 3 and 4.
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VALDOSTA 4
(Population, 20,046)

Ownership: Municipal; also supplies suburban districts. “Total population sup-
plied, about 23,000. .

Source: 3 wells (3, 4, Pendleton Park). The depths of wells 3 and 4 (Plant well)
are 409 ft and 380 ft, respectively.

Treatment: Aeration, chlorination, Nalco, lime.

Rated capacity of treatment plant: None.

Raw-water storage: None.

Finished-water storage: 2 reservoirs, 250,000 and 1,000,000 gal; 3 elevated
tanks, 100,000, 400,000. and 500,000 gal.

ANALYSES

(Analyses, in parts per million, by U. S. Geological Survey)

NeBE | Finished
Well 3 water) water @
Silica (S10,) cvvverereeererrnarnnee 15 23 16 28
Iron (Fe)uueieessseerorocecscncanse .01 -- .12 .13
Manganese (Mn) .c.eoevevenncieens - -- .00 .00
Calcium (Ca) ccevevereecercnsennes 32 -- - 35 24
Magnesium (Mg) ..cccceeevnenreee 4.4 -- 5.0 8.4
Sodium (Na)...cceererrerereereenne 2.3 --
Potassium (K) .....eeeeerereerens 1.0 --> 1.6 -3
Carbonate (COg) ..ocverarecarnnne - 0 0 0
Bicarbonate (HCOg)..cucvveraens 78 80 78 107
Sulfate (SO,) s+eceesecsercerasesces 30 26 27 4.1
Chloride (Cl)...cccececnrecnrennns 3.8 -- 13 1.2
Fluoride (F) ....... ceresessenense .2 -- .3 .5
Nitrate (NOg) .cceeeeereranresseses .3 -- .3 .1
Dissolved solids ........ 136 -- 143 128
Hardness as CaCO,:

Total c.vceeeicinncarirensecenne 98 101 108 94
Noncarbonate .......ccceeeeeee 34 -- 44 7
L6103 1) P - - 20 5
) ; (R -- 7.4 7.3 7.9

Specific conductance

(micromhos at 25 C.) ...... - 218 220 187
TUrbidity .cceeseeronciarececsennes - - 1 1
Temperature (F.) .cccceecenenee 72 68 68 68
Date of collection,.....cceeeeeee| Sept. 30, Dec. 2, Dec. 2, Dec. 2,

1941 1951 1951 1951

Depth (feet) .............. veenns . 409 409 380 -
Diameter (inches) .............. 15 15 15 -
Date drilled ......veeenveens 1923 1923 1946 1949
Percent of supply ............... - _— - -

2 Pendleton Park Well.
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WAYCROSS
(Population, 18,899)

Ownership: Municipal; also supplies suburban districts.
Source: 2 wells (1 and 2) in Legion Park and at pumping plant 700 and 703 ft deep.
The yield of wells is reported to be 1,700 and 2,000 gpm.
_ Treatment: Chlorination.
Raw-water storage: Reservoir, 798,830 gal.
Finished-water storage: Standpipe, 281,000 gal,

ANALYSES
(Analyses, in parts per million, by U. S. Geological Survey)
Well 2 Well 2
Well 1 (ﬁnished Well 1 (ﬁnished
water) water)

Silica (Si0y) «ceveenen 46 43 Hardness as CaCOq:
Iron (Fe) ccceeverinnees| | .21 .11 Total ccecoccccccccses 142 172
Manganese (Mn)..... -- .00/l Noncarbonate...... -- 42
Calcium (Ca)......... 34 41 :
Magnesium (Mg)..... 14 17 COlOr ceccccccccnccasces -- 2
Sodium (Na) «eeeeerees 16 } 16 ) ; (RN -- 7.6
Potassium (K) ....... 2.4 Specific conductance
Carbonate (COy) ..... -- 0 (micromhos at
Bicarbonate (HCO,) | 159 159 25 C.)ueerresncacnnes -- 394
Sulfate (SO,) vveueeene. 29 48 Purbidity ccceeeerecaes -- 0
Chloride (C}) .........| 14 18 |[Temperature (F.)... 14 76
Fluoride (F) .......... .4 .5 ||Date of collection... | May 28, |Dec. 3,
Nitrate (NOg) ......... .2 .1 1941 | 1951
Dissolved solids.....] 224 258
Depth (feet) ................ cesecas rerrsecnesesns cresessesevesennas ceressssns . 658 703
Diameter (inChes) .c..ccivveiieiniiiiiiiiiiiiicireriiccrenceiionneencnnnees 121 12-10
Date drilled ............ etsbeecasteseeasttinansttnesiosnntattrrateseessoaes 1893 1904
Percent of supply ......... ceenreneee toetessessearnresacteassannrasessennns - -
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ANNAPOLIS
(Population, 10,047)

Ownership: Municipal; supplies Dreams Landing, Eastport, Forest Hills,
Germantown, Homewood, Wardour and West Annapolis. Total population
supplied, about 28, 000.

Source: Broad Creek and other small streams (impounded), 74 percent of
supply; 4 wells (1, 2, 5, and 6) 26 percent of supply. The wells are 270,
250, 248, and 242 ft deep respectively. Well number 1 is used very little.
The surface water is used regularly, and the wells are used only to supple~
ment this supply when necessary.

Treatment: Lime, aeration, coagulation with alum, sedimentation, rapid sand
filtration, chlorination, and the addition of lime to adjust the pH to about 8.6.
Waien the well water is used it is mixed with the surface water before treat-
ment is begun.

Rated capacity of treatment plant: 5, 000, 000 gpd.

Raw-water storage: 80, 000, 000 gal.

Finished-water storage: Basm, 500, 000 gal; standplpe, 1, 750, 000 gal.

The wells are used during the summer and during the peak demand furnish about
one half of the supply. Most of this is furnished by wells 5 and 6. During
the year 1950 only well 5 was used. It is not possible at the present time to
sample the individual well supplies.

ANALYSES
(Analyses, in parts per million, by U. S. Geological Survey)
Raw |Finished Raw [Finished
watera |waterP water? | water
Silica (Si0,) .eceeerens 10 11 Hardness as CaCO;:
Iron (Fe) ..cceeeeeneen. .01 .0 Total seceessescenssns 10 36
Manganese (Mn)..... .00 .00 Noncarbonate...... 5 20
Calcium (Ca) ...cveee 2.4 12 ‘
Magnesium (Mg)ooool 1_0 1‘ 5 COlOr esessecsesssree-ee 5 2
Sodium (Na) ........o.| 1.4 2.0 |[PH.ceerreunes 6.3 7.6
Potassium (K) ....... 1.5 1.6 ||Specific conductance
Carbonate (COy) ..... 0 0 {micromhos at
Bicarbonate (HCO,) 6 20 25 C.)ueures ceencenns 42.9 95.7
Sulfate (SO,) .coveeesen 6.0 16 Turbidity........ cennne 1.0 .9
Chloride (C}) ......... 3.5 6.6 | Temperature (F.)... -- --
Fluoride (F).......... .0 .0 ||{Date of collection... Mar.20, ar. 20,
Nitrate (NOy) ......... 1.1 .3 1951 1951
Dissolved solids.....| 35 63

aImpounding Reservoir
bsurface supplies, only
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BALTIMORE
(Population, 949, 708)

Ownership: Municipal; supplies a large population in the Metropolitan District
of Baltimore County. Total population supplied, about 1, 163, 000.

Source: Gunpowder River impounded in Lock Raven Reservoir. North Branch of
Patapsco River, (to be tapped about the middle of 1951 adding about 40, 000, 000
gpd to the present supply), auxiliary supply.

Treatment: Plain sedimentation, prechlorination to 0.5 ppm of free available
chlorine through filters, coagulation with alum, sedimentation, rapid sand
filtration, and adjustment of pH to 7.8 with lime.

Rated capacity of treatment plant: 240, 000, 000 gpd.

Raw-water storage: 43, 000, 000, 000 gal.

Finished-water storage: Filtered water reservoirs, elevated tanks, standpipes.
Total 773, 500, 000 gal.

The Metropolitan District of Baltimore County borders Baltimore City on the west,
north, and east and the water supply for the District is obtained from the city
supply. After the distribution system is installed, it is turned over to the city
for maintenance and operation and forms an integral part of the city system.

It is proposed to construct eventually an impounding dam on the North Branch of
Patapsco River and another treatment plant.

ANALYSES

(Analyses, in parts per million, by Monte Bello Laboratory, Baltimore, Maryland)

Raw L‘inished Raw [Finished
water2 |waterP water2 | water
Silica (810, ..vveveees| 12 . 6.0 ||Hardness as CaCOj:
Iron (Fe) «cocuvvvnneene .02 01| Total seeerercecenasee 39 50
Manganese (Mn) ..... .00 .00/ Noncarbonate...... 6 10
Calcium (Ca) .........| 10 14
Magnesium (Mg)..... 3.5 4.0 ||Color eeerececesacanncns 6 .
Sodium (Na) ....ccu.ee 2.3 1) - ST 7.0 8.0
Potassium (X) .......] 1.5 } 4.3 || specific conductance
Carbonate (COy) ..... 0 __|| (micromhos at
Bicarbonate (HCO,) | 41 49 25 C.)euecnnrencnnns 103! -
Sulfate (SO, +eeveeeees 7.0 11 Purbidity .ceceeeeennese 1.2 1
Chloride (C)) ......... 3.2 6.2 || Temperature (F.)... - _—
Fluoride (F) .......... .0 .1 || Date of collection... |, 18 1950
Nitrate (NOy) .........| 3.8 .3 1951
Dissolved solids.....| 63 81
Regular determinations at treatment plant, 1950
Alkalinity Hardness
as CaCoO, pH as CaCO, Turbidity
(ppm) (ppm)
Avi Max{Min| Av [Max{Min| Av [ Max{Min | Av [Max| Min
Raw water......... 37| 44| 33/7.2 7.4]6.8 40| 46 371 5 |30 3
Finished water...| 40| 52! 35(8.0] 8.4[7.3] 52 63| 45| .1 .2 .1

2 Reservoir. Analysis by U. S. Geological Survey.
b Averages of analyses of monthly composites of daily samples.
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COLLEGE PARK
(Population, 11,170)

Ownership: Supplied by Washington Suburban Sanitary Commission. (See
Hyattsville. )

CUMBERLAND
(Population, 37,679)

Ownership: Municipal; (Evitts Creek Water Company) supplies also Cresaptown
and La Vale, Maryland; Ridgeley and Wiley Ford, West. Virginia. Total
populatior supphed about 42, 100,

Source: Evitts Creek 1mpounded in two lakes, Lake Gordon and Koon Lake.

Treatment: Coagulation with alum, sedimentation, rapid (anthrafilt) filtration,
chlorination, and ammoniation.

Rated capacity of treatment plant: 12, 000, 000 gpd.

Raw-water storage: Koon Lake, 2,300, 000, 000 gal; Lake Gordon 1, 330, 000, 000
gal.

Finished-water storage: Fort Hill reservoir, 3,750, 000 gal; Ridgedale reservoir,
7, 500, 000 gal.

The treatment plant is located at Koon Lake about 8 miles northeast of the city.
The finished water flows by gravity through two 36-in. reinforced concrete
conduits from the treatment plant to the finished water reservoirs, thence to
the distribution system.

ANALYSES
(Analyses, in parts per million, by U. S. Geological Survey)

Raw |Finished] - Raw |Finished

water water water water
Silica (8iQ)) ........ . 3.9 4,9 ||Hardness as CaCOy:
Iron (Fe) ------- escssse 0 . 02 Tota.l eeececsccecscssee 20 36
Manganese (Mn) ..... T __|| Nencarbonate...... 0 0
Calcium (Ca) ....veeu. 4.7 9.9 ~
Magnesium (Mg)..... 2.1 9 g ||COlOr ceerreueerssuneeens 6 5
Sodium (Na) .......... 20 PH cveiiiciniinicnsascess 7.6 7.2
Potassium (K) ....... } 17 < 1.4 ||Specific conductance
Carbonate (CO,) ..... 0 0 (micromhos at o
Bicarbonate (HCOS) 48 65 25 C. )... ...... veses 118 154
Sulfate (SO,) ...ceeves. 12 20 Turbidity ...... ceseenns 9
Chloride (C))......... 1.9 3 o ||Temperature (F.)... 38 --
Fluoride (F).......... 1 1 ||Date of collection... | Mar. 5, Mar. 5,
Nitrate (NOy) ......... 21| 22 1951 | 1951
Dissolved solids..... 69 93
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FREDERICK
(Population, 18,142)

Ownership:_Municipal; a small population is supplied outside the city limits.
Total population supplied, about 18, 200.

Source: Tuscarora and Fishing Creeks about 84 percent of supply; Linganore
Creek, about 16 percent of supply. Fishing Creek (impounded) is the main
source of supply. Linganore Creek water is used to supplement the regular
supply at times of peak load or when necessary.

Treatment: Main supply: Chlorination and ammoniation. Linganore Creek water:
coagulation withalum andlime, carbon, breakpoint chlorination, sedimentation,
rapid sandfiltration, and postchlorination.

Rated capacity of treatment plant: 6,000,000 gpd.

Raw-water storage: Fishing creek reservoir, 77,000,000 gal.

Finished-water storage: Clear wells and elevated tanks, 1,000,000 gal.

Fishing Creek reservoir is located about 10 miles northwest of the city, above the vil-
lage of Mountain Dale. The water from Tuscarora Creek reservoir enters the con-
duit from Fishing Creek reservoir near Yellow Springs. Thus the water from these
two sources is mixed before entering the city. The treatment plantfor the
Linganore Creek supply is about 3.5 miles east of the city.

ANALYSES
(Analyses, in parts per million, by U. S. Geological Survey)
Fishing Creek Finished water
reservoir Fishing Creek inganore Creek
(raw water)

STTCA (S10,) vovveeeresrvsraneesnenens 3.0 0.6 5.7
Iron (Fe) ceveeeverecenreesresnennenness .01 . 00 - .01
Manganese (Mn) .......ccoeeerernoese - - --
Calcium (Ca) eeeeeeverserscsssssnsene 5 o 11
Magnesium (Mg)....coeveeencereceens .1 .2 3.4
Sodium (Na)......... sercossssssssacsse 2.6
POtassium (K) ........ocorserrrree 3 } 2.1 6.
Carbonate (COg) ...c.ceuerecennnnene. 0 0 0
Bicarbonate (HCOy)....ccce0cereeee 3.5 4 26
Sulfate (SO).ceereecarsscreesncserans 2.4 1.5 20
Chloride (CI) ....ceeervererrereecences 1.4 1.5 6.2
Fluoride (F) ...ccccevecenerencecennes .0 .0 .1
Nitrate (NOp) ceveeeerrueeeernnerens .1 .2 6.5
Dissolved S0lidS ...c.coeeeenvecnens 12 12 78
Hardness as CaCO,:

Total ceciieiiececcescncccennnncnnns 2 3 41
Noncarbonate ...ccc..ecevveeecncee 0 0 20
{614 (o) N 3 8 3
2] 6.1 5.7 7.0

Specific conductance

(micromhos at 25 C. )....v..... 14.5 14.5 131
Turbidity cceeeceecesceee coneee conences 1 -- 2
Temperature (F,) sceceeseccecnces - 60 -
Date of collection .eceeeevesenacces] Mar. 6, 1951] Oct. 16, 1951 Mar. 6, 1951

Regular determinations at treatment plant, 1950a

Alkalinity Hardness
as CaCQ, pH as CaCO, Turbidity
(ppm) (ppm)
Av|Max| Min| Av {Max| Min{ Av |Max|{Min | Av|Max|Min
Raw water......... 464 61 1717.1 | 8.6(6.9 52 66 | 39 15(1000 5
Finished water...] 34 45| 23(6.6 |.7.0{6.2 53| 68| 44 5 5 5

aLinganore Creek.
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HAGERSTOWN
(Population, 32,260)

Ownership: Municipal; supplies also Williamsport, Funkstown, Smithburg, and
a number of people outside the city limits. Total population supplied, about
45, 000.

Source: Potomac River, 2/3 of supply; mountain Supply consisting of Raven Rock
and Warner Hollow Creeks, impounded, 1/3 of supply.

Treatment: Potomac River supply: Plain sedimentation, prechlorination, coagu-
lation with alum, occasionally activated carbon, sedimentation, rapid sand
filtration, additionoflime for adjustment of pH. Mountain supply: Chlorination.

Rated capacity of treatment plant: 10,000,000 gpd.

Raw-water storage: Potomac River supply: 2 settling basins, 5,000,000 gal
each. Mountain supply: reservoir, 120,000,000 gal.

Finished-water storage: Equalizing reservoirs and elevated tanks, 11,500,000
gal.

The two sources of supply are interconnected so that the consumers may be fur-
nished with river, mountain streams, or the mixed water. There is consid-
erable variation in composition of the water from both supplies throughout the
year, but the water of the mountain supply is low in mineral content and hard-
ness at all times.

Fluoridation with sodium silicofluoride was begun Nov. 20, 1951 of the Mountain
supply and Dec. 4, 1951 of the Potomac River supply. An average content of
about 1.1 ppm of fluoride is maintained in the supplies.

ANALYSES

(Analyses, in parts per million, by U. S. Geological Survey)

Potomac River | Potomac River {Mountain Supply

(raw water) |(finished water)| (city tap)
Silica (SI0,) +evvrrrerecrcocorecacenes 4.8 5.4 10
Iron (Fe) ............ .03 .01 .07
Manganese (Mn)..... . - -- --
Calcium (Ca) sesscescesassrsssnssscnne 11 17 3.8
gdozgnesi(ub?l)(Mg)...........’.......... 5.0 3.8 1.9

ium (Na).eceerensensasensernacenene

Potassium (K) ..ccceveeeeeencnreennes 13 1?, 1 4.8
Carbonate (COyg) ...coceuevenrerennens 0 0 0
Bicarbonate (HCOy)...... 42 45 13
Sulfate (SOy).cecverncnnes = 35 44 9.2
Chloride (C1) .cecuvierecrercenccennces 2.9 4.8 4.0
Fluoride (F) ccccecverecececeecencennes .0 .0 .2
Nitrate (NOy) ......... seeessesssnsssne 1.5 1.6 1.6
Dissolved solids ............ 97 116 45
Hardness as CaCOj:

Total ....cooeeue 48 58 17
Noncarbonate .....ccceeensecsences 14 21 7
COIOT cueevreeeeeecinnnreneeeeaenannns . 6 ‘ 3 4
pPH..... cettecessesessscacestasesseaas 7.3 7.8 7.0

Specific conductance '

(micromhos at 25 C.)........... 161 193 59.5
Turbidity ....v.eee... 9 2 5
Temperature (F.).......-........... - - -
Date of collection .........ceeeeeee..| Mar. 6, 1951 | Mar. 6, 1951 | Mar. 6, 1951
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HAGERSTOWN--Continued

Regular determinations at treatment plant, 1950

63

Alkalinity Hardness
as CaCO, pH as CaCO, Turbidity
(ppm) (ppm)
Av| Max(Min| Av |Max|Min| Av | Max|Min | Av |Max| Min
Potomac River
“Raw water .....[ 65100 20|7.3 | 7.616.6 80| 130{ 25| 20|1600] 6
Potomac River
Finished water .| 65[/100 10|7.7 | 8.2 7.2 85| 140| 30 5| 10 .2
Mt. Supply
Raw water .....] 15 25 10/6.5 | 6.9 16.3 20] 25| 5 8] 15 6
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HYATTSVILLE
(Population, 12,300)

Ownership: Washington Suburban Sanitary Commission, a public body incorpo-
rated by the Maryland General Assembly, serving metropolitan areas of about
200 square miles in Montgomery and Prince Georges Counties. Supplies
Bethesda, Bladensburg, Brentwood, Capitol Heights, Chevy Chase, College
Park, Colmar Manor, Fairmount Heights, Gaithersburg, Mount Rainier,
Riverdale, Silver Spring, Takoma Park, Wheaton and other communities.
Total population supplied, about 280, 000.

Source: Patuxent River and the Northwest Branch of the Anacostia River, both
impounded. Water from the Patuxent River can be pumped into the Northwest
Branch of the Anacostia River when needed. ‘

Treatment: (Both plants): Prechlorination, coagulation with alum (and lime or
sodium aluminate at times), sedimentation, rapid sand filtration, postchlorin-
ation or dechlorination as may be necessary, and addition of lime for adjust-
ment of pH.

Rated capacity of treatment plants: Burnt Mills Plant (N. W. Branch of Anacostia
River), 10,000,000 gpd; Willis School Plant (Patuxent River), 26,700,000 gpd.

Raw-water storage: Northwest Branch Anacostia River reservoir, 50,000,000
gal; Patuxent River reservoir, 6,118, 000,000 gal.

Finished-water storage: Reservoirs, standpipes and elevated tanks for both high
and low service, 38,175,000 gal.

The Northwest Branch of Anacostia River is the main source of supply for the high
service area chiefly in Montgomery County. The dam impounding the river
and the Burnt Mills treatment plant are located on Colesville Road near Silver
Spring, Montgomery County. During dry seasons when the flow of the North-
west Branch is inadequate, water from the Patuxent River is pumped into the
Northwest Branch from the Mink Hollow Pumping station near Ashton, about
10 miles above the Burnt Mills treatment plant. High service connections to
the supply of District of Columbia total 6,000,000 gpd in case of emergency.

The source of supply for the low service is the Patuxent River, impounded by the
Brighton Dam 14 miles north of the northernmost tip of Washington. The water
is pumped from the river at the Rocky Gorge pumping station 13 miles below
the dam to the Willis School treatment plant 2 miles west of Laurel, Prince
Georges County. The finished water flows by gravity to the low service area.
Connections in cases of emergency to the supply of the District of Columbia to
this service area total 3,200,000 gpd.

The treated supplies of the two sources are further interconnected so that most of
the capacity available for the high service in one zone is also available for the
low service in the other zone.
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ANALYSES

(Analyses, in parts per million, by U. S. Geological Survey)

Patuxent River Finished
Raw water 2 |Finished water®| waterc

Silica (SiO0y) ...cceveverureccensecnses 9.7 8.9 14
Iron (Fe) c.ceerereineecnscosonennsocene .02 .09 .01
Manganese (MN) ...ccevveenenenncees .00 .00 .00
Calcium (Ca) seceseseasasecscnccecanns 4.0 8.8 10
Magnesium (Mg)...cceeeerecrensennee 1.1 1.6 1.7
Sodium (N2).....veereeeeenrererncanes 2.6 2.9 4.6
Potassium (K) .....cceeeerveenecnncas 1.2 1.1 .9
Carbonate (COy) ...c.ceeeeeeenennrnne 0 0 0
Bicarbonate (HCOg)....cccceuueerene 15 18 26
Sulfate (SO)u.ccerureeeerreeeesonerens 4.0 8.5 10
Chloride (C})..... cossssasesrssccnsvesr 3.2 7.2 7.8
Fluoride (F) ..ccevuverurerenennnnnrens .0 .0 .0
Nitrate (NOg) ..cccvcuncarencenennanene 1.9 2.4 1.2
Dissolved S0lidS ......eeeeeeees 317 56 68
Hardness as CaCO,:

Total ceveerereecriennecerecncnnnns 14 29 32
Noncarbonate ...eeveveneeseccacnes 2 14 11
Color ..ccevceenennnns 2 4 2
1) - S 6.8 7.4 7.4

Specific conductance

(micromhos at 25 C.)........... 54.6 84.9 102
Turbidity coceeceerencee covens caronene .9 1.0 .5
Temperature (F.) ccecoescrnececnnas - - -
Date of collection ......veeeeueeeeees| Apr. 9, 1951 | Apr. 9, 1951 | Apr. 9, 1951

Regular determinations at treatment plant, 19509

Alkalinity Hardness
as CaCoO, pH as CaCOq, Turbidity
(ppm) (ppm)
Av| Max|{Min| Av |Max|Min| Av | Max|{Min | Av | Max| Min
Raw water......... 14| 22 8| 7.0/7.4| 6.0 18| 25 15| 60 6000 10
Finished water..y 19y 25 | 12| 8.0{8.7} 7.0] 33 50 28 1.20]1.30.10
Raw watere.....| 20/ 26 | 10| 6.9{7.6| 6.1 22| 35 16 | 704000 10
Finished water€ | 24| 33 10; 8.0/ 8.7 6.8 39 52| 31 |.23|1.6Q.10

a At Willis School treatment plant.

b City tap, Hyattsville.

CN. W. Branch Anacostia River, at Burnt Mills treatment plant.
dWillis School treatment plant.

€ Burnt Mills treatment plant.

MOUNT RAINIER
(Population, 10,989)

Ownership: Supplied by Washington Suburban Sanitary Commision. (See
Hyattsville.)
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SALISBURY
(Population, 15,141)

Ownership: Municipal.

Source: Ten wells (1 to 10) 58, 57, 43, 48, 61, 65, 62, 66, 60, and 60 ft deep.
Emergency supply, Schumacher Pond. All the wells are equipped with turbine
pumps except wells 1 and 3 which are suction lift. Wells 1 to 5 are reported
to yield a total of about 2,000 gpm. Wells 2, 9, and 10 furnished the greater
part of the supply during the winter of 1950-51.

Treatment: Aeration (coke beds), addition of lime to raise pH, chlorination, and
ammoniation,

Rated capacity of treatment plant: 5,500,000 gpd.

Raw-water storage: Underground reservoir at plant, 500,000 gal.

Finished-water storage: 2 elevated tanks, 200,000 and 300,000 gal; 1 standpipe,
85,000 gal.

The wells are in the city park area and are operated by remote control (except
wells 9and 10 not equipped at present) and pump to the reservoir at the treat-

ment plant. All of the wells are not pumped at the same time, and none con-
tinuously. Enough wells are used to take care of daily requirements.

ANALYSES

(Analyses, in parts per million, by U. S. Geological Survey)

Well 2 Well 10 W911572:84» 5
(raw water) (raw water) (finishéd water)

Silica (S10) .ccieierrrcccescccscncacns 19 18 19
IrOn (Fe) cccenievnenrerencecosesssenses 1.0 .02 .35
Manganese (MN) ...ceeeeeereroenseees .05 .00 .01
Calcium (Ca) seeesocvccencnrnccacesnes 4.6 2.9 7.0
Magnesium (Mg)..oeeerececeencenene 1.4 .5 .6
Sodium (Na)...eceereerraerneeennsones 7.8 > 7 10
Potassium (K) cceervseeeessseresnns 1.9 9 1.7
Carbonate (COy) .ccoverraeeercesanne 0 ] 0
Bicarbonate (HCOg).....cceceenere.. 12 13 22
Sulfate (SOg)ececrececsrerecesnsenerees 3.2 3.5 2.0
Chloride (Cl1) ...cceeenrereeencacncnres 7.5 6.8 9.0
Fluoride (F) ...ccceeeenrreenncacncnnes .1 .0 .0
Nitrate (NOg) cececrerecerececseocenene 13 8.0 12
Dissolved sS0lids ..ccveeeceeccen-eene 70 60 81
Hardness as CaCOq:

Total ceeicreecerererrcccncscssconces 17 9 20

Noncarbonate ....ccceeveeasanecnes 7 0 2
L 614] 1) RS 0 2 3
1) ; QAN 5.9 6.3 7.1
Specific conductance

(micromhos at 25 C.)....ceeeee. 83. 4 73.0 104
TUrbidity .....cvueeenses cevene sonvnee -- 2 11
Temperature (F, ) -cceccccccccscennes - - -
Date of collection sceceevencanenee..o] Mar, 3, 1948 Mar. 19, 195itMar. 19, 1951
Depth (feet) .....cccevevrrnienniannnns J 57 60
Diameter (inches)........ creecrences 24 18
Date drilled .......... ceeensiees teened 1925 1949

Percent of supply ..... cererenes - -
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ALBEMARLE
(Population, 11, 798)

Ownership: Municipal; also supplies suburban districts. Total population
supplied, about 12, 300.

Source: Yadkin River. The intake is about 7 miles northwest of Badin.

Treatment: Coagulation with alum, soda ash, chlorination, Calgon, aeration,
sedimentation, and rapid sand filtration. )

Rated capacity of treatment plant: 4,000,000 gpd.

Raw-water storage: 1 reservoir, 30,000, 000 gal.

Finished-water storage: 2 concrete reservoirs, each 1,000,000 gal; elevated
tank, 100, 000 gal; standpipe, 500, 000 gal.

ANALYSES
(Analyses, in parts per million, by U. S. Geological Survey)
Raw |Finished Raw |[Finished
water water water water
Silica (Si0p) ..cceevenes| 11 9.7 ||Hardness as CaCOj,:
Iron (Fe) coeveevenneese .09 .05l 'Total ceeccccrcncecces 18 19
Manganese (Mn)..... .00 .00/ Noncarbonate...... 0 0
Calcium (Ca) ..ccceee.| 4.4 4.9
Magnesium (Mg)..... 1.7 1.7 [|COlOT eveceececeneanaees 3 4
Sodium (Na) .......... 5.8 16 4] ; (Y 7.0 6.9
Potassium (K) ....... . Specific conductance
Carbonate (COy) .....[| 0 0 (micromhos at
Bicarbonate (HCO,) 25 32 25 C.)vereecnncenenes 63.8 118
Sulfate (SO,) ...veveees| 4.4 20 Turbidity....coeeeneen - -
Chloride (C)).........{ 3.2 4.8 || Temperature (F.)... -- --
Fluoride (F) ...... .2 .1 ||Date of collection... May 6, May 6,
Nitrate (NOy) ......... T .4 1951 1951
Dissolved solids.....| 46 78
Regular determinations at treatment plant, 1950
Alkalinity Hardness
as CaCoO, pH as CaCO, Turbidity
(ppm) (ppm)
Av|Max| Min| Av |[Max| Min| Av |Max|Min | Av|Max| Min
Raw water......... 20 22118 | 7.0f 7.1/6.9 (20 | 22 | 18 | 20 [400 5
Finished water...| 22 | 24|20 | 6.8] 6.9/6.8 120 | 22 18 0 0 0
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ASHEVILLE
(Population, 53,000)

Ownership: Municipal; also supplies a number of communities in the Buncombe
County Water System. Total population supplied, about 73,000.

Source: Beetree Creek (impounded) and Right and Left Forks of the North Fork
of the Swannanoa River (impounded). The intakes are about 12 miles east of
the city.

Treatment: Chlorination.

Raw-water storage: Beetree Reservoir, 500,000,000 gal.

Finished-water storage: Beaucatcher Reservoir, 5,000,000 gal; White Fawn
Reservoir, 11,300,000 gal; Standpipe, 300,000 gal.

ANALYSES
(Analyses, in parts per million, by U. S. Geological Survey)
Beetree Beetree North Fork | North Fork
Reservoir®| Reservoir Swannanoa | Swannanoa
River?d River?
Silica (Si0,) tvererereecesesserenne 8.3 7.4 5.6 6.2
Iron (F€)eeeeereeereccscennsocssnse ©.02 .02 .03 .04
Manganese (Mn) ...ccceeeececinse .00 .00 .00 .00
Calcium (Ca) .ccceeerencenracercens 1.8 1.6 1.0 1.6
Magnesi(um (Mg) ieevencennncens L .8 .4 .3
Sodium (Na)...ceeeerseeccccocecese
Potassium (K) > 2.3 1.1 2.4 1.7
Carbonate (COy) ....cevveveenene 0 0 0 0
Bicarbonate (HCOy)...c.eureeeee 7 6 4 7
Sulfate (SO,) +++sesesserevaserercs 2.9 2.6 2.8 1.5
Chloride (Cl). .cececescrnersecencs 2.5 1.2 1.9 1.1
Fluoride (F) ...ccccececervernces .0 .0 .0 .0
Nitrate (NOg) cccvcecnresecnnnsees .1 .4 .6 .2
Dissolved s0lidS .cccececeneniees 22 20 17 16
Hardness as CaCOj:

Total cicceeeennirarcecaccccnnens 7 7 4 5
Noncarbonate .......cceeeneeee 2 2 1 0
COlOT . urueurenreenseneee cnnevennenne 3 3 3 4
| 4) - S 5.8 6.2 5.9 6.7

Specific conductance
(micromhos at 25 C.) «..... 24.0 24.6 15.2 14.0
Turbidity cecoeeeesscenrcsrcnescnas -- - -- --
Temperature (F.) .ccccececeenes -- -- -- --
Date of collection.ccceeeceeeeses| Apr. 12, Apr. 12, Mar, 28, Mar. 28,
1950 1950 1950 1950

aFinished water.

Raw water, °
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BURLINGTON
(Population, 24, 560)

Ownership: Municipal; also supplies suburban districts. Total population
supplied, about 25, 000.

Source: Stony Creek impounded. The raw water intake is located 3 miles north
of the treatment plant.

Treatment: Coagulation with alum and lime, activated carbon, sedimentation,
rapid sand filtration, break-point chlorination, and final adjustment of pH with
lime.

Rated capacity of treatment plant: 5,500, 000 gpd.

Raw-water storage: Impounding reservoir, 500, 000, 000 gal; reservoir at
treatment plant, 1,750,000 gal.

Finished-water storage: Clear well, 465,000 gal; 3 elevated tanks, 1,500, 000,
100, 000, and 100, 000 gal.

The treatment plant is in the city.

ANALYSES
(Analyses, in parts per million, by U. S. Geological Survey)
Raw [Finished . Raw |Finished
water water water water
Silica (810,) .eceeeeees| 16 15 Hardness as CaCOjy:
Iron (Fe) .ccvecrnnncees .16 .04 Total seceessacesessce 34 59
Manganese (Mn) ..... .00 .00 Noncarbonate...... 0 12
Calcium (Ca) ......... 7.8 18
Magnesium (Mg)..... 3.6 3.5 {[COlOr coesecceecersarenee 8 3
Sodium (Na) ..ceeeeeee 5.1 49 PH ceverrrercennecnrccncns 6.8 7.3
Potassium (K) } : . Specific conductance
Carbonate (COy) .....[" 0 0 (micromhos at
Bicarbonate (HCO,) | 45 58 25 C.)ueecescesnnnnes 93.8 147
Sulfate (SO,) «ccvevuuee 3.4 16 Turbidity .coceeeescesns -- --
Chloride (C)) ......... 3.1 3.8 || Temperature (F.)... -— . ==
Fluoride (F) .......... .1 .1 ||Date of collection... [Sept. 23, Sept. 23,
Nitrate (NOy) ......... .4 .2 1950 1950
Dissolved solids....., 67 95
. Regular determinations at treatment plant, 1950
Alkalinity Hardness
as CaCO, pH as CaCO, Turbidity
(ppm) (ppm)
Av|{ Max|{Min{ Av |Max|Min| Av | Max| Min | Av | Max| Min
Raw water......... 35 57 |16 7.0({7.416.6] 39 56 20 | 91 (850 |30
Finished water..J 40 55 ]13 8.218.8/6.8] 58 78 38 0 0] 0
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CHARLOTTE
(Population, 134, 042)

Ownership: Municipal; also supplies suburban districts. Total population
supplied, about 167, 000.
Source: Catawba River. The intake is about 8 miles northwest of treatment
plant.
Treatment: Aeration, coagulation with alum, carbon, primary chlorination,
' sedimentation, rapid sand filtration, final pH adjustment with hydrated lime,
secondary chlorination, ammoniation, and fluoridation with sodium fluoride.
Rated capacity of treatment plant: 24, 600, 000 gpd.
Raw-water storage: 2 reservoirs, estimated capacity 45, 000, 000 gal, each.
Finished-water storage: 3 clear wells, 2,875,000, 2,875,000, and 5,750,000 gal;
4 elevated tanks, 1,000,000, 1,000,000, 500,000, and 500,000 gal.

The treatment plant is about 2 miles northwest of center of city. The water is
pumped from the Catawba River to raw-water storage; then flows by gravity

through the treatment plant to clear water wells; then is pumped to distribution
system and elevated storage tanks.

- ANALYSES

(Analyses, in parts per million, by U. S. Geological Survey)

Raw |Finished - Raw Finished
water water water water
Silica (510 «.evereees| 12 11 "Hardness as CaCO,:
Iron (Fe) ...... .03 .02 Total «cecceceecaeees 14 22
Manganese (Mn) ..... .00 .00 Noncarbonate...... 0 2
Calcium (Ca) ..ceuee. 3.6 6.9
MagneSium (Mg)aoooo 1. 2 1. 2 color Ly 13 2

PH..cotiieresornssencenss 7.2 8.5

4.9 Specific conductance

Sodium (Na) ..ccceeue.
Potassium (K) .......[; 3-8

Carbonate (COy) ..... 0 3 (micromhos at
Bicarbonate (HCOy) | 19 18 25 C.)erececrencnsens 40.5 75.4
Sulfate (SO,) .......... 2.7 5.1 || Turbidity.ccceceeennees -- -
Chloride (Cl)......... 2.2 3.2 || Temperature (F.)... - _—
Fluoride (F) .c.cecu.e. .1 1.2 [||Date of collection... |Mar. 2, | Mar. 3,
Nitrate (NOg) .ceeene| .2 -2 1950 1950
Dissolved solids.....| 35 45
Regular determinations at treatment plant, 1950
Alkalinity Hardness
as CaCoQ, pH as CaCO, Turbidity
{ppm) (ppm)
Av|Max| Min| Av [Max| Min| Av |Max|Min | Av|Max|Min
Raw water......... 15| 17} 13 (7.1 |7.8 |6.9| 12 (16 9 8.1 38| 2
Finished water...! 19| 23| 16 [8.6 |{8.8 [8.2|20 (24 |17 .06).03 | O




NORTH CAROLINA 1

CONCORD
(Population, 16, 486)

Ownership: Municipal; also supplies suburban districts. Total population
supplied, about 20, 000.

Source: Cold Water Creek impounded in Lake Fisher. Lake Concord, fed by a
number of springs, serves as auxiliary or emergency supply.

Treatment: Coagulation with alum, ammoniation, chlorination, activated carbon,
sedimentation, rapid sand filtration, Calgon, lime, postchlorination, and
final adjustment of pH with lime.

Rated capacity of treatment plant: 6,000, 000 gpd.

Raw-water storage: Lake Fisher and Lake Concord 1,100, 000, 000, and
450, 000, 000 gal, respectively.

Finished-water storage: Clear well, 2,000,000 gal; 2 elevated tanks, 500, 000 and
1,000, 000 gal; at old plant, 1,500,000 gal.

The raw water intake is about 5 miles north of the treatment plant which is north
of the city in Wil-Mar Park section.

ANALYSES
(Analyses, in parts per million, by U. S. Geological Survey)
Raw |Finished| Raw |Finished
water water water water
Silica (8i0y) ...c...... 6.6 4.7 ||Hardness as CaCO,:
Iron (Fe) coceerrrvcenee .03 .05/l Total vevecreccncecnee 34 41
Manganese (Mn)..... . 00 .00/l Noncarbonate...... 0 8
Calcium (Ca) ......... 8.0 11
Magnesium (Mg)..... 3.4 3.3 ||Color cesercesceccscnnans 7 7
Sodium (Na) .....ceeee 4 5. 6 +) ; SR 6.7 6.7
Potassium (K) ....... : : Specific conductance
Carbonate (COy) ..... 0 0 (micromhos at
Bicarbonate (HCO,) 41 40 25 C.)eercerensennens 94.0 116
Sulfate (SO,) ....cec... 5.1 13 Turbidity .ccceeeecenens -- -
Chloride (C})......... 3.1 4.5 || Temperature (F.)... -- --
Fluoride (F) .......... .2 .1 ||Date of collection... |Aug. 15, |Aug. 15,
Nitrate (NOy) ......... .4 .4 1950 1950
Dissolved solids..... 56 69
Regular determinations at treatment plant, 1950
Alkalinity Hardness
as CaCQ, pH as CaCO, - Turbidity
(ppm) (ppm)
Av|Max| Min| Av |[Max| Min| Av |Max|Min | Av|Max| Min
Raw water......... 32| 36| 18] 7.2[7.5[6.9[35 |41 30 [ 18|40 | 10
Finished water...]| 26 | 35| 21| 7.0/7.6|6.8| 43 | 47 | 38 - - --
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DURHAM
(Population 71,311)

Ownership:. Municipal; total population supplied, about 73, 500.

Source: Flat River impounded in Lake Michie, about 15 miles northwest of the
city.

Treatment: Slight aeration, breakpoint chlorination, coagulation with alum and
lime, sedimentation, rapid sand filtration, and final adjustment of pH with
lime. Activated carbon used occasionally for taste and odor control.

Rated capacity of treatment plant: 15, 560,000 gpd.

Raw-water storage: Impounding reservoir, 4,500, 000,000 gal.

Finished-water storage: 5 clear wells, 4,500,000 gal; 1 elevated tank, 1,500,000
gal; 1 elevated reservoir, 3,000,000 gal.

The treatment plant is 3 miles northwest of the center of Durham. Treatment
plant capacity can be increased satisfactorily to an additional 5, 530, 000 gpd.

ANALYSES
(Analyses, in parts per million, by U. S, Geological Survey)
Raw |Finished Raw [Finished
water water water water
Silica (SiOy) ....eeees| 13 14 Hardness as CaCOj:
Iron (Fe) ascssrssessns . 04 . 05 TOtal s8sss00000ssst e 20 41
Manganese (Mn) ..... .00 .00 Noncarbonate...... 2 18
Calcium (Ca) ..eceeen. 4.8 13
Magnesium (Mg)..... 2.0 2.0 ||COlOr evrrnevenecranane 13 4
Sodium (Na) ..ceceeee 5.3 5.7 | +) ¢ SN 7.2 8.7
Potassium (K) ....... * : Specific conductance
Carbonate (COy)..... 0 3 (micromhos at
Bicarbonate (HCO,) 22 21 25 C.)ueveessercenses 65.2 114
Sulfate (80,) .......... 5.7 20 Turbidity...cceeeveeee -- --
Chloride (C))......... 5.1 7.0 ||Temperature (F.)... -- L -
Fluoride (F) .......... .1 .0 ||Date of collection... [Feb. 27, [Feb, 27,
Nitrate (NOy) ......... .3 .2 1950 1950
Dissolved solids..... 50 (ki
Regular determinations at treatment plant, 1950
Alkalinity Hardness
as CaCoO, . pH as CaCoO, Turbidity
(ppm) (ppm)
Av| Max|Min| Av |Max|Min| Av [ Max|Min | Av |Max| Min
Raw water......... 16 |20 |13 {6.9 |7.1|6.7({ 17 |20 |14 19 | 45 17.0
Finished water..f27 133 |23 |9.0{9.1]9.0| 44 {51 |38 {.30 |.40 .18
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ELIZABETH CITY
(Population, 12, 685)

Ownership: Municipal; also supplies suburban district. Total population
supplied about 15, G00.

Source: Well field of 200 wells, all 30 feet deep, 30 percent of supply; 3 wells,
(1 to 3) each 80 ft deep, 20 percent of supply. The yield of the shallow wells
is reported to be from 2 to 5 gpm, and of the deep wells, 200, 200, and 90
gpm, respectively.

Treatment: Lime (softening), coagulation with alum, sedimentation, rapid sand
filtration, and chlorination.

Rated capacity of treatment plant: 2,000, 000 gpd.

Raw-water storage: 1 reservoir, 3, 000, 000 gal.

Finished-water storage: 1 clear well, 1,000,000 gal; 1 elevated tank, 500,000 gal.

ANALYSES
(Analyses, in parts per million, by U. S, Geological Survey)
Raw [Finished Raw |Finished
water @ | water 2 water 2 | water 2
Silica (8i0,) ...veeenee 41 33 Hardness as CaCOj:
Iron (Fe) ceeveevennense 8.1 L7711 Total veceeesnccnsenee 182 123
Manganese (Mn)..... .00 .00|{| Noncarbonate...... 12 35
Calcium (Ca) ......... 45 28
Magnesium (Mg)..... 17 13 COlOT seecesacarsennnnces 23 8
Sodium (Na) ...cccueee 63 69 12) ; (RN 6.7 8.3
Potassium (K) ....... Specific conductance
Carbonate (COy) .....| . 0 7 (micromhos at
Bicarbonate (HCO,) | 208 93 25 C.)ueeccrrennnnnes 638 564
Sulfate (SO, «eevereras 29 48 Turbidity .ceoeceessceee 1.8 2.0
Chloride (Cl)......... 83 95 Temperature (F.)... 68 71
Fluoride (F) .......... .2 .2 ||Date of collection... |Aug. 31, |Aug.31,
Nitrate (NOy) ......... .6 .3 1951 1951
Jissolved solids.....;] 405 352
Regular determinations at treatment plant, 1950
Alkalinity Hardness
as CaCoO, pH as CaCO, Turbidity
(ppm) (ppm)
Av| Max|Min| Av |Max|Min| Av | Max|Min | Av |Max| Min
Raw water......... 115] 180{ 98 1 7.0/ 7.2| 7.0{140 {186 | 110 | - | __ | __
Finished water..| 65| 98{ 58 |9.4]| 9.6| 9.0/113 |130) 90| - { __ | --

2 Composite, mixed sample.
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FAYETTEVILLE
(Population, 34, 715)

Ownership: Municipal; also supplies other suburban districts. Total population
supplied, about 50, 000.

Source: Little Cross Creek impounded in Bonnie Doone, Kornbow, and
Glenville Lakes. Intake on east bank of Glenville Lake about 200 ft west of
treatment plant.

Treatment: Aeration at times; primary lime, prechlorination, coagulation with
alum, mechanical mixing, sedimentation, activated carbon at times, rapid
sand filtration, postchlorination, Calgon, adjustment of pH with lime,
ammoniation and final chlorination.

Rated capacity of treatment plant: 5,000, 000 gpd. :

Raw-water storage: 3 impounding reservoirs: Bonnie Doone, 90, 000, 000;
Kornbow, 125,000, 000; Glenville, 100, 000, 000 gal,

Finished-water storage: 1 clear well, 1,500,000 gal; 2 elevated tanks, each
1, 000, 000 gal.

The treatment plant is about 1 mile from center of city on Filter Plant Drive.

ANALYSES
(Analyses, in parts per million, by U, S. Geological Survey)
Raw [|Finished Raw |Finished

water water water water
Silica (Si0g) .veveveres 3.4 4.1 ||Hardness as CaCOj:
Iron (Fe) .coveevnracnns .08 .08[l Total ceceeceececacees 7 31
Manganese (Mn) ..... .00 .00/l Noncarbonate...... 2 16
Calcium (Ca) ......... 1.6 11
Magnesium (Mg)..... .8 .9 ||COlOr ceeseencrsecenracns 8 3
Sodium (Na) ..ccceeen. 9.3 9.9 15) ; (Y 5.6 6.5
Potassium (K) ....... . . Specific conductance
Carbonate (COy) ..... 0 0 (micromhos at
Bicarbonate (HCO,) 8 18 25 c) .32.6 79.7
Sulfate (SO,) .ccvveueen 2,2 10 Turbidity ..cccceevceses - -
Chloride (C))......... 3.2 7.5 || Temperature (F.)... - -
Fluoride (F) .......... .0 .0 ||Date of collection... [June 20, June 20,
Nitrate (NO) ......... N .1 1950 1950
Dissolved solids..... 22 53

Regular determinations at treatment plant, 1950
Alkalinity Hardness
as CaCO, pH as CaCO, Turbidity
(ppm) (ppm)
Av| Max{Min| Av |Max|Min| Av | Max|{Min | Av |Max| Min

Raw water......... 41 5 3 16.06.115.9f 6 6 6] 20| 40| 10
Finished water...| 121 15 8 {7.1|7.2]17.00 30 | 32| 28 0 0 0
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GASTONIA
(Population, 23, 069)

Ownership: Municipal; also supplies Lowell, Dallas and other suburban districts.
Total population supplied, about 48, 200.

Source: Long Creek impounded in Rankin Lake. The raw-water intakeis about 3
miles north of city.

Treatment: Prechlorination, coagulation with alum, activated carbon (Nuchar),
sedimentation, rapid sand filtration, postchlorination, Calgon, and lime.

Rated capacity of treatment plant: 4,800, 000 gpd.

Raw-water storage: Impounding reservoir, about 250,000, 000 gal.

Finished-water storage: 1 clear well 3, 200, 000 gal; 2 elevated tanks 1, 000, 000
and 300, 000 gal.

The treatment plant is almost in the center of the city.

ANALYSES

(Analyses, in parts per million, by U, S. Geological Survey)

Raw |Finished Raw |Finished
water, | water water water
Silica (Si0p) .......... 17 15 Hardness as CaCO,:
Iron (Fe) ccocevenennen .06 .00{l Total sececeecessasens 22 28
Manganese (Mn)..... .00 .00{| Noncarbonate...... 0 6
Calcium (Ca) ..coeueee 5.4 7.4
Magnesium (Mg)..... 2.1 2.2 ||COlOr teeccereccaacncacss 7 5
Sodium (Na) ..cceeueee 4.0 4.3 5) ; (R, 7.0 7.0
Potassium (K) ....... : . Specific conductance
Carbonate (COy) ..... 0 0 || (micromhos at
Bicarbonate (HCO,) 31 26 25 C.)ueereennnnennnn 66. 2 81.6
Sulfate (SO,) ...cccuue. 1.9 8.4 || Purbidity...ccecevnreee -- --
Chloride (C))......... 2.2 4.5 || Temperature (F.)... - -
Fluoride (F) .......... .1 .2 ||Date of collection... | July 4, | July 4,
Nitrate (NOy) ......... .2 .0 1951 | 1951
Dissolved solids..... 50 59
Regular determinations at treatment plant, 1950
Alkalinity ' Hardness
as CaCO, pH as CaCoO, Turbidity
(ppm) (ppm)
Av| Max|Min| Av |Max|{Min| Av | Max{Min | Av |Max| Min
Raw water......... 26 281 24 | 7.2} 7.4117.0 28| 32 24| 20| 75 10
Finished water...| 27 29| 22 117.21 7.5/6.9 28| 32 24| .5(1.5 0
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GOLDSBORO
(Population, 21, 454)

Ownership: Municipal; also supplies suburban districts. Total population
supplied, about 25, 000. _

Source: Little River. The intake is about 300 yd northeast of the treatment plant.

Treatment: Prechlorination, coagulation with alum and lime, sedimentation,
rapid sand filtration, postchlorination, and final adjustment of pH with lime

Rated capacity of treatment plant: 2,250, 000 gpd.

Raw-water storage: None,

Finished-water storage: Clear well, 500,000 gal; elevated tank, 1,000,000 gal.

The treatment plant is 2 miles northwest bf Goldsboro on the south bank of Little
River.

ANALYSES
(Analyses, in parts per million, by U. S. Geological Survey)

Raw |Finished Raw [Finished

water water water water
Silica (8i0y) .vceeeeee. 13 14 Hardness as CaCOjy:
Iron (Fe) ssscsssssesses . 06 . 06 TOtal sessecsscssecese 12 40
Manganese (Mn) ..... .00 .00/l Noncarbonate...... 0 20
Calcium (Ca) ....eeuu. 2.8 14
Magnesium (Mg)..... 1.2 1.3 [|COlOT cocererscercesccnce 17 3
Sodium (Na) ....... [ +) ; ST 6.6 6.9
Potassium (K) > 5.1 5.8 Specific conductance
Carbonate (COy)..... 0 0 (micromhos at
Bicarbonate (HCOy) 16 25 25 C.)ucececencnnnns 51.2 120
Sulfate (SO, ...evevens 3.5 21 Turbidity....c.cceeue.. -- -
Chloride (C))......... 4.2 7.2 || Temperature (F.)... _— -
Fluoride (F) .......... .0 .0 ||Date of collection... |Aug. 12, |Aug. 12,
Nitrate (NOg) ......... .5 .4 1950 1950
Dissolved solids..... 50 86
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GREENSBORO
(Population, 74, 389)

Ownership: Municipal; also supplies suburban districts. Total population
supplied, about 90, 000.

Source: Reedy Fork Creek (50 percent of supply), Horsepen Creek (30 percent of
supply), Brush Creek (20 percent of supply) impounded in Lake Brandt. The
intake is 6% miles from the treatment plant.

Treatment: Prechlorination (at intermediate point on supply line to inhibit algae
growth), coagulation with alum, sedimentation, rapid sand filtration, pH
adjustment with lime, and postchlorination.

Rated capacity of treatment plant: 12,000, 000 gpd.

Raw-water storage: Reservoir, 20, 000 000 gal, Lake Brandt, 800, 000, 000 gal

Finished-water storage: 2 clear wells, 3, 000, 000 and 18, 000, 000 gal. 3 elevated
tanks, 200, 000; 500,000, and 1, 500, 000 gal. - :

The treatment plant is in the north central section of the city.

ANALYSES
(Analyses, in parts per million, by U. S. Geological Survey)
Raw |Finished Raw |Finished
water water water water
Silica (S10p) ..veveeee. 16 16 Hardness as CaCOj:
Iron (Fe) ....... TYYYYY) .07 .05 Total seeseecccccocsce 25 40
Manganese (Mn)..... .00 .00/l Noncarbonate...... 0 8
Calcium (Ca) ceeveeee. 6.1 12
Magnesium (Mg)..... 2.4 3.5 ||COIOr sererecacncncacene 6 9
Sodium (Na) ..ceceeeee PH . oovoverernrenacncanres | 7.2 8.4
Potassium (K) ....... 5.1 4.3 || specific conductance
Carbonate (COy) ..... 0 2 (micromhos at
Bicarbonate (HCO,) 34 - 385 25 C.)eeereercnnnnann 70.4 104
Sulfate (80,) ..cveensee 3.5 9.5 ! Purbidity..ccceeceences -- -
Chloride (C)) ......... 2.8 4.9 ||Temperature (F.)... -- --
Fluoride (F) .c.ce.eees .2 .2 ||Date of collection... | Mar. 7, Mar. 7,
Nitrate (NOg) ......... .2 .2 1950 1950
Dissolved solids..... 54 70
Regular determinations at treatment plant, 1950
Alkalinity Hardness
.as CaCO, pH as CaCO, | Turbidity
(ppm) (ppm)
Av|Max| Min| Av |Max} Min| Av |Max|Min | Av|Max| Min
R?V{ water......... 30|36 | 26 |7.0|7.5}16.7| 24 | 46 | 17| 62 |160| 30
Finished water...!| 36|43 | 30 (8.6 [9.2|7.3| 33 | 64| 23| 0| 0 -0
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GREENVILLE
(Population, 16, 724)

Ownership: Municipal; also supplies suburban districts. Total population
supplied, about 17, 000.

Source: Tar River.

Treatment: Coagulation with alum, ammoniation, chlorination, sedimentation,
rapid sand filtration, and final adjustment of pH with lime.

Rated capacity of treatment plant: 3,000,000 gpd.

Raw.-water storage: None.

Finished-water storage: 2 clear wells, 300,000 gal each; 3 elevated tanks,
300, 000 gal each.

The treatment plant is in the city near Tar River.

ANALYSES
(Analyses, in parts per million, by U. S. Geological Survey)

Raw |[Finished Raw |Finished

water water ) water water
Silica (SiQy) .......... 12 12 Hardness as CaCOj:
Iron (Fe) .ccceevvnneen. .11 .03]] Total secerseecncecese . 23 41
Manganese (Mn) ..... .00 .00|| Noncarbonate...... 0 16
Calcium (Ca) ....c.e.. 5.9 13
Magnesium (Mg)..... 2.0 2.1 [|COlOr sereeseescecsencnss 13 4
Sodium (Na) .......... PH ceureeenrnriennnannns 6.7 7.3
Potassium (K) ....... 6.5 7.0 Specific conductance
Carbonate (COy) ..... 0 0 (micromhos at
Bicarbonate (HCO,) 28 31 25 C.)eeevnvronsenene 80.7 124
Sulfate (SO,) ..ceaeeeas 5.4 20 TPurbidity .cccccececenee - -
Chloride (Cl) ..cccaeue 5.4 6.4 || Temperature (F.)... - --
Fluoride (F) ......e.u. .2 .2 ||Date of collection... |Aug. 24, [Aug. 24,
Nitrate (NOy) ......... .4 .6 ' 1950 1950
Dissolved solids..... 58 79

Regular determinations at treatment plant, 1950
Alkalinity Hardness
as CaCO, PH as CaCO, Turbidity
(ppm) (ppm)

Av|Max| Min| Av |Max| Min| Av|Max|Min| Av|Max|Min

Raw water.........| 10 | 16 (13 [6.8[7.0 [6.3 [34 [46 |29 | -- [460 | 16
Finished water...| 27 | 36 |16 [8.0(8.6 |6.7 |47 |57 [37 | -- | -- | --
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HENDERSON
(Population, 10, 996)

Ownership: Municipal; also supplies suburban districts. Total population
supplied, about 14, 500.

Source: Fox Pond impounding reservoir for East Sandy Creek. Intake is about
13 miles south of the city. Rowland Lake, auxiliary or emergency supply.

Treatment: Coagulation with alum and lime, sedimentation, rapid sand
filtration, chlorination, Calgon, and adjustment of pH with soda ash.

Rated capacity of treatment plant: 2,000, 000 gpd.

Raw-water storage: Impounding reservoir, 40, 000,000 gal (estimated).

Finished-water storage: 1 clear well, 750,000 gal; 1 standpipe, 172,000 gal.

ANALYSES

(Analyses, in parts per million, by U. S. Geological Survey)

Raw [Finished Raw (Finished
water water water water
Silica (810, .cecreeees] 12 12 Hardness as CaCOj:
Iron (Fe) ccecerernnnees .08 .08 Total sececerercocnecs 11 29
Manganese (Mn) ..... .00 .00 Noncarbonate...... 0 17
Calcium (Ca) ......... 2.8 9.8
Magnesium (Mg)..... .9 1.0 COlOr seeeecccccnncecenss 8 2
Sodium (Na) .......... 5.9 6.0 PH.coervrreeersanancnes 6.4 7.2

Potassium (K) ....... Specific conductance

Carbonate (COy) ..... 0 0 (micromhos at
Bicarbonate (HCOy) | 13 14 25 C.)ueeeeconnennes 52.5| 98.0
Sulfate (SO,) ...euveee 3.9 16 Turbidity .ceecnvercnens -- --
Chloride (C))......... 5.1 8.6 || Temperature (F.)... -- --
Fluoride (F) .......... .2 .2 ||Date of collection... |Jan. 18, Jan. 18,
Nitrate (NOy) ......... 1.4 .9 ‘ 1951 1951
Dissolved solids.....| 43 66
Regular determinations at treatment plant, 1950
Alkalinity Hardness
as CaCO, pH as CaCO, Turbidity
(ppm) (ppm)
Av| Max|Min| Av [Max|Min| Av | Max{Min | Av |Max| Min

Raw water......... 12 14 8( 6.7(7.0 {6.3] 10 13 6 15 {100 {10
Finished water..§ 27| 30 | 2.5} 7.5/7.8 |7.0] 13 14 | 12 0 1,0
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HICKORY
(Population, 14, 755)

Ownership: Municipal; also supplies Longview, Brookford, Windy City area, and
suburban districts. Total population supplied, about 20, 000.

Source: Catawba River impounded in Lake Hickory. The intake is 1, 500 ft west
of the treatment plant.

Treatment: Coagulation with alum, chlorination, sedimentation, rapid sand fil-
tration, and final adjustment of pH to about 8. 5 by addition of lime.

Rated capacity of treatment plant: 4,000,000 gpd. . .

Raw-water storage: Lake Hickory, 32, 440,000,000 gal.

Finished-water storage: 1 clear well, 500,000 gal; 1 elevated tank, 1,000,000 gal;
2 standpipes, 250,000 gal each.

The treatment plant is 2 miles northwest of center of the city.

ANALYSES
(Analyses, in parts per million, by U. S. Geological Survey)
Raw [|Finished Raw |Finished
water water water water
Silica (8109 .coeereeer; 11 9.8 ||Hardness as CaCO,:
Iron (Fée) cccoveeenenen. .07 L0T7Il Total ceeeeccsccrennes 14 26
Manganese (Mn) ..... .12 .08|| Noncarbonate...... 0 3
Calcium (Ca) .....-ee. 3.5 8.2
Magnesium (Mg)..... 1.4 1.4 || COlOr ceeerrraceesannanee 3 3
Sodium (Na) .......... 3 6 3.3 |[PHeresrmecreensenennens 6.4 6.9
Potassium (K) ....... * : Specific conductance
Carbonate (COy) ..... 0 0 (micromhos at
Bicarbonate (HCO,) 20 28 25 C.)eeerevecnnnnens 44.9 70.2
Sulfate (SO,) ...ceenn. 1.9 5.5 || Turbidity..ccceeeennees - -
Chloride (Cl).......... 2.2 3.0 ||Temperature (F.)... - --
Fluoride (F) .......... .1 .1 ||Date of collection... |Aug. 15, |Aug. 15,
Nitrate (NOy) ......... .6 .3 1950 1950
Dissolved solids..... 34 48
Regular determinations at treatment plant, 1950
Alkalinity Hardness
as CaCQ, pH. as CaCO, Turbidity
(ppm) (ppm)
Av|Max| Min| Av {Max| Min| Av |Max|Min | Av|Max| Min
Raw water......... 10 12 9 6.7] 6.8/6.6 | 12 15 11 | 30 {60 25
Finished water...| 27 30| 24 8.6 8.8/8.3 |23 29 21 00 0
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HIGH POINT
(Population, 39, 973)

Ownership: Municipal; also supplies suburban districts. Total population
supplied, about 42, 500.

Source: Deep River impounded. The intake on Deep River is 4} miles northeast
of treatment plant, which is 1 mile east of the city.

Treatment: Breakpoint chlorination, coagulation with alum, sedimentation,
rapid sand filtration, postchlorination, ammoniation, and final adjustment of
pH with lime.

Rated capacity of treatment plant: 7,500, 000 gpd.

Raw-water storage: Impounding reservoir, 1,500,000,000 gal.

Finished-water storage: 1 clear well, 3,000,000 gal; 1 elevated tank, 1,000, 000

gal.
ANALYSES
(Analyses, in parts per million, by U. 8. Geological Survey)
Raw |Finished Raw (Finished
water water water water
Silica (Si0,) 19 18 Hardness as CaCOj:
Iron (Fe) ccceerevnrnene .13 L04{| Total secececcccacccne 2m 42
Manganese (Mn) ..... .00 .00|{| Noncarbonate...... 0 10
Calcium (Ca) ...oeueee 6.1 12
Magnesium (Mg)..... 2.8 3.0 |{COlOX eeeerrnetaccnsnanes 5 4
Sodium (Na) .......... 9] ; ST 7.1 7.3
Potassium (K) ....... 7.3 5.6 Specific conductance
Carbonate (COy) ..... 0 0 (micromhos at
Bicarbonate (HCO,) 38 39 25 C.)eeeenverenenens 82.3 115
Sulfate (S8O,) .......eue 5.6 15 Turbidity ...... - -
Chloride (C))......... 3.6 4,8 ||Temperature (F.)... -- --
Fluoride (F).......... .1 .1 {|Date of collection... |Mar.17, |Mar. 17,
Nitrate (NOy) ......... .3 .0 1950 1950
Dissolved solids..... 64 79
Regular determinations at treatment plant, 1950
Alkalinity Hardness
as CaCQ, pH as CaCO, Turbidity
(ppm) ' (ppm)
Av|Max| Min| Av [Max| Min| Av ({Max|Min | Av|Max|Min
Ri}w water......... 29 38 2216.97.3 |6.7/30 |32 | 28 |88 [350 | 40
Finished water...| 34 | 48| 26| 17.5/8.8 [6.8 |48 |52 |42 | -- | -- | --
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KANNAPOLIS
(Population, 28,448)

Ownership: Cannon Mills; also supplies suburban districts. Total population
supplied, about 33, 000.

Source: Buffalo Creek impounded for the regular supply. Coddle Creek serves as
an auxiliary supply. The intake at the dam is about 17 miles west of
Kannapolis.

Treatment: Domestic: Prechlorination, coagulation with alum, sedimentation,
carbon, rapid sand filtration, ammoniation, postchlorination, and soda ash,
Industrial: Prechlorination, coagulation with alum, sedimentation, carbon,
rapid sand filtration, and soda ash.

Rated capacity of treatment plant: 7,500, 000 gpd.

Raw-water storage: Impounding reservoir, 1,250,000,000 gal.

Finished-water storage: Drinking water system 2 elevated tanks, 250 000 gal
each; 2 clear wells, 100,000 and 75,000 gal. Industrial and sprmkler
system: 1 open reservoir, 9,800, 000; 2 standpipes, 250,000 gal each;

4 elevated tanks, 250,000, 100,000, 100,000, and 75,000 gal.

ANALYSES
(Analyses, in parts per million, by U. 8. Geological Survey)
Raw |Finished| Raw [Finished
water water water water
Silica (810, ..vveveres 12 12 Hardness as CaCO,:
Iron (Fe) cccoveerenenns .01 L02| Total ceeecececcnecens 19 18
Manganese (Mn) ..... - --|| Noncarbonate...... 0 0
Calcium (Ca) ....cee. 4.8 4.8
Magnesium (Mg)..... 1.6 |. 1.5 [ICOIOF ceeecrcececnccnnces 3 2
Sodium (Na) ..cceveens 7.9 18 2] ; 6.3 6.8
Potassium (K) ....... : Specific conductance
Carbonate (CO,) ..... 0 0 (micromhos at
Bicarbonate (HCO,) 29 43 25 C.)uerevernnee 63.1 121
Sulfate (SO,) ....veve.. 49| 11 Turbidity ...ceveveenens 1.3 .0
Chloride (Cl1) .cc...... 3.1 6.5 || Temperature (F.)... -- --
Fluoride (F) .......... .3 .3 |{Date of collection... |Sept. 11, |Sept.11,
Nitrate (NOg) ......... .4 .1 1951 1951
Dissolved solids..... 49 76
Regular determinations at treatment plant, 1950
Alkalinity ' Hardness
as CaCQ, pH as CaCO, Turbidity
(ppm) (ppm)
Av|Max| Min| Av |Max| Min| Av |Max|Min [ Av|Max|Min
Raw water......... 23 28| 20i7.0| 7.316.6 | 16 { 19| 14|6.7| 26 | 2.0
Finished water...] 30 | 40| 18)7.1}7.9/6.3 | 21| 60| 14| .07{ .30} .05




Ownership: Municipal; also supplies suburban districts.

supplied, 22, 0G0.

NORTH CAROLINA

KINSTON
(Population, 18, 336)

83

Total population

Source: 4 wells (1 to 4) 361, 369, 365, and 552 ft deep; 3 artesian wells (Hillcrest
group) 350 to 390 ft deep. The yield of the four wells is reported to be 900,
690, 460, 900 gpm. The flow of the artesian group is 150 gpm.

Treatment: The water from wells 1 to 4 is chlorinated before entering the
distribution system. Water from the Hillcrest wells flows into a reservoir
and is then pumped into the distribution system.

Finished-water storage: 2 reservoirs, 1,000,000 and 250, 000 gal; 1 elevated

tank, 500, 000 gal.

ANALYSES

(Analyses, in parts per million, by U. S. Geological Survey)

Hillcrest
Well 1 Well 2 Well 3 Well 4 Group
3 Wells
Silica (Si0g) eeeererrrerrens 13 11 11 9.8 15
Iron (F€) eceveerernencennnens .05 .05 .07 .04 .08
Manganese (Mn) .......... .00 .00 .00 .00 .00
Calcium (Ca) .............. 7.6 5.6 1.6 6.4 15
léda:ugnesi&m)(ug).......... 2.7 2.7 1.6 2.9 7.2
odium (Na) ..... cerqrerene

Potassium (K) . ........... 40 40 48 47 24
Carbonate (CQy) .......... 0 0 0 0 0
Bicarbonate (HCO,)...... 127 123 120 145 136
Sulfate (SO,) ...cccevvverene 3.1 2.6 3.2 1.4 2.9
Chloride (Cl) ..cceveennen. 6.0 5.8 8.0 6.0 3.5
Fluoride (F) .evevievennenes .2 .1 .3 .3 .1
Nitrate (NO) ..cceeeenn... .3 .1 .4 A1 .5
Dissolved solids ......... 138 132 136 151 139
Hardness as CaCQ,:

Total..ccovveeeeeriacnnnnn. 30 25 11 28 67
Noncarbonate -++seeseees 0 0 0 0 0
Color ........ PN . 3 2 7 12 2
1] ; QPP . 7.1 7.9 7.7 7.7 7.5

Specific conductance

(micromhos at 25 C.) 227 220 225 252 236
Turbidity ...cceceeveeannnnnn ' -- - - - -
Temperature (F.)........ -- -- -- -- -
Date of collection ........ Feb. 19, Feb. 19, | Feb. 19, Feb. 19, Feb. 19,

1951 1951 1951 1951 1951

Depth (feet) ............. . 361 369 365 552 350-390
Diameter (inches)...... .. |38-24-18 | 26-18-8 18-8 20-10 3
Date drilled ............. . 1926 1937 1945 1949 --

Percent of supply.......




84 NORTH CAROLINA

LEXINGTON
(Population, 13,571)

Ownership: Municipal; also supplies suburban districts. = Total population
supplied, about 16, 062.

Source: The Abbotts Creek intake is about 4 miles northeast of the city. Leonard
Creek impounded in Leonard Lake is used as an auxiliary or emergency
supply. :

Treatment: Prechlorination, alum, air-mix, flocculation, sedimentation, rapid
sand filtration, postchlorination (if required), final adjustment of pH with
lime.

Rated capacity of treatment plant: 3,500, 000 gpd.

Raw-water storage: Leonard Lake, 365,000, 000 gal.

Finished-water storage: At plant, 1,000, 000 gal; 1 elevated tank, 1, 000,000 gal;
1 standpipe, 350, 000 gal.

The treatment plant is located 4. 1 miles northeast of Lexington on the Greensboro
Road.

ANALYSES

(Analyses, in parts per million, oy U. S. Geological Survey)

Raw |Finished Raw [Finished
water water water water
Silica (810, ..c..ceeeee] 24 23 Hardness as CaCO,:
Iron (Fe) cceverernnanns .34 .34 Total ccececererccese 33 42
Manganese (Mn)..... .00 .00[I Noncarbonate...... 0 3
Calcium (Ca) ....cc... 7.8 12
Magnesium (Mg, ..... 3.2 2.9 COolOx secsescescssscences 4 3
Sodium (Na) .....ceee. 8.2 9.9 1 ; (Y 6.8 6.9
Potassium (K) > ‘ : Specific conductance
Carbonate (COy) ..... 0 0 (micromhos at
Bicarbonate (HCOy) | 45 47 25 C.)errnrersssnens 102 131
Sulfate (SO,) ..cveesee. 3.3 11 - || Purbidity........ connes -- -
Chloride (Cl)....... . 7.0 8.2 || Temperature (F.)... -- --
Fluoride (F) ccceeennes .1 .1 ||Date of collection... [Nov. 22, [Nov. 22,
Nitrate (NOy) ......... .1 .1 1950 1950
Dissolved solids..... 76 92
Regular determinations at treatment plant, 1950
Alkalinity Hardness
as CaCO, pH as CaCO, Turbidity
(ppm) (ppm)
Av| Max|Min| Av |Max|Min| Av | Max|Min | Av |Max| Min
Raw water......... 28 | 32| 25f 7.1| 7.5/6.8| 28 |30 25 | 50 |3000] 18
Finished water..| 36 | 42 | 24| 8.4| 8.6/8.4|36 |40 [32 | -- | --] --
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MONROE
(Population, 10, 140)

Ownership: Municipal; also supplies Wingate, Marshville and other suburban
districts. Total population supplied, about 12,600.

Source: Richardson Creek impounded in Lake Lee. The intake at Lake is 2 miles
east of treatment plant, which is in the city.

Treatment: Prechlorination, coagulation with alum, lime, activated carbon
(Nuchar), sedimentation, rapid sand filtration, and postchlorination.

Rated capacity of treatment plant: 2, 000,000 gpd.

Raw-water storage: 450, 000, 000 gal.

Finished-water storage: 2 clear wells, 420, 000 and 540, 000 gal; 4 elevated tanks,
165, 000, 500, 000, 135,000 and 50, 000 gal.

ANALYSES
(Analyses, in parts per million, by U. S. Geological Survey)
Raw [Finished Raw F}‘inished
water water water water
Silica (8i0y) ..ceeereee| 3.5 3.2 |/Hardness as CaCO,:
Iron (Fe) .ocevecennanns .06 .06 Total seescosescccnses 23 40
Manganese (Mn) ..... .00 .00 Noncarbonate...... 7 21
Calcium (Ca) ...oeoeee| 5.4 | 12 ’
Magnesium (Mg)..... 2.3 2.4 ||COlor cessescrscessancess 12 3
Sodium (Na) ...ccveeee 5.7 6.0 IPH ceveenescsansesennence 6.8 7.4
Potassium (K) ....... . *~ || Specific conductance
Carbonate (CO,).....[ 0 0 (micromhos at
Bicarbonate (HCO,) | 19 23 25 C.)erecerennnnnnes 80.3 122
Sulfate (SO ..........]| 6.8 | 18 Purbidity ..eeeervvenee - --
Chloride (C))......... 8.0 10 Temperature (F. )... - --
Fluoride (F) .......... .1 .3 ||Date of collection... | Jan. 8,| Jan. 8,
Nitrate (NOy) ......... 1.3 .5 1951 1951
Dissolved solids.....| 50 70
Regqular determinations at treatment plant, 1950
Alkalinity | Hardness
as CaCoO, ~ PH as CaCO, Turbidity
(ppm) (ppm)
- Av|Max{ Min| Av |[Max| Min| Av {Max Min | Av|Max| Min
Raw water......... 24| 32| 20 | 6.7]7.016.3]|28 |31 | 25 |150 |961 | 34
Finished water...| 30| 38) 24 | 7.1|7.2|7.0| 47 | 53 | 42 0 0 0
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Ownership: Municipal; also supplies suburban districts.

supplied, about 17 380.
Source: 8 wells (1 to 8) 90 to 115 ft deep. The total yield of the wells is reported

to be 2, 100 gpm,
Zeolite softening, ammoniation, and chlorination.

Treatment:

NORTH CAROLINA

NEW BERN
(Population 15, 812)

Rated capacity of treatment plant: 2,000, 000 gpd.
Raw-water storage: None. .
Finished-water storage: 1 reservoir, 300,000 gal; 1 elevated tank, 100,000 gal.

Total population

ANALYSES
(Analyses, in parts per million, by U. S. Geological Survey)

Raw |Finished Raw [Finished

watera | watera water 2| water 2
Silica (Si0y) ..c.cc.o.| 16 17 Hardness as CaCOjs:
Iron (Fe) ccovveeecenens 1.5 .18l Total wecececeerccnes 195 66
Manganese (Mn)..... .00 .00! Noncarbonate...... 20 0
Calcium (Ca) ..cseeeee| 75 25
Magnesium (Mg).....| 1.8 .9 ||Coloreeeemnnnenennnnenes 18 3
Sodium (Na) ..coeceees 2 + 7.0 7.4
Potassium (K) ....... 4.5 67 Specific conductance
Carbonate (COy) ..... 0 0 (micromhos at
Bicarbonate (HCO,) | 213 219 25 C.)uuveevnnenennne 418 411
Sulfate (SO,) ...eeeenes| 19 15 || Purbidity....cccceeeens 1 0
Chloride (C))......... 7.0 12 Temperature (F. )... 60 60
Fluoride (F) cccuverane .0 .0 ||Date of collection... |Aug. 30,|Aug.30,
Nitrate (NOg) ..eeeeune| .1 .1 1951 | 1951
Dissolved solids.....| 233 244

aMixed sample from 8 wells.
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RALEIGH
(Population, 65,679)

Ownership: Municipal; also supplies suburban districts. Total population
supplied, about 70, 000.

Source; Walnut Creek impounded in Lakes Raleigh and Johnson. Swift Creek
impounded by mill- dam, auxiliary supply (used extensively during periods of
drought).

Treatment: Coagulation with alum, ammoniation (ammonium sulfate), prechlorin-
ation, sedimentation, activated carbon, rapid sand filtration, adjustment of
pH with lime, and postchlorination.

Rated capacity of treatment plant: 8,000, 000 gpd.

Raw-water storage: Lake Raleigh, 150,000, 000 gal; Lake Johnson, 500, 000, 000
gal; Swift Creek impounded, 20, 000, 000 gal.

Finished-water storage: 2 clear wells, 2,000,000 and 2, 400, 000 gal; 3 elevated
tanks, 100, 000; 600, 000; 750,000 gal.

The treatment plant is on the old Fayetteville Road 1 mile south of the city.

ANALYSES
(Analyses, in parts per million, by U, S. Geological Survey)
Raw |Finished Raw |Finished
water 2 | water 2 water 2 | water 2
Silica (S10) ..........| _ 8.9| 13 | Hardness as CaCO,:
Fron (Fe) cciceerernanae .16 L04]l Total seeeercerconsne 12 30
Manganese (Mn) ..... .00 .00|| Noncarbonate...... 0 5
Calcium (Ca) ......... 2.8 9.8 .
Magnesium (Mg)..... 1.3 1.4 ||Colorsceeccccrcecccccees 7 5
Sodium (Na) ..ccecneee 5.0 5.1 1) + SN 7.1 9.1
Potassium (K) ....... . ° Specific conductance
Carbonate (CO,) ..... 0 6 (micromhos at
Bicarbonate (HCO,) 19 19 25 C.)eevrresesncenns 47.6 99.5
Sulfate (SO,) ....ccue.. 2.5 8.7 || Turbidity .cevevesrcnses - -—
Chloride (C))......... 3.4 4.8 || Temperature (F.)... -- --
Fluoride (F) .......... .1 .0 ||Date of collection... |[Apr. 20, |Apr. 20,
Nitrate (NO) ......... .1 .0 1950 1950
Dissolved solids..... 35 61
Regular determinations at treatment plant, 1950
Alkalinity Hardness
as CaCoO, pH | as CaCO, Turbidity
(ppm) (ppm)
Av| Max|Min| Av |Max|Min| Av | Max|Min | Av | Max| Min
R?.v{ water......... 14 {34 |8.8[7.0 |8.3 6.3} - | == | =-- 11115 (4.0
Finished water..] 27 139 [0.9]9.2 |9.5(8.4| -- [ -- | -- | .18[.75 | .0

2 Walnut Creek.
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REIDSVILLE
(Population, 11, 708)

Ownership: Municipal; also supplies other suburban districts. Total population
supplied, about 16, 000.

Source: Troublesome Creek The intake is about 3 miles southwest of treatment

lant.

Treaiment Aeration (air-mix), coagulation with alum, sedimentation, rapid sand
filtration, postchlorination, and adjustment of pH w1th soda ash.

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

Raw-water storage: None.

Finished-water storage: 1 clear well, 1,000,000 gal; 1 standplpe, 790, 000 gal;
2 elevated tanks, 500,000 and 75, 000 gal.

The treatment plant is 3 miles west of the center of the city. The capacity of .
treatment plant is to be increased to 3, 000, 000 gpd by 1953. Prechlorination
and fluoridation will begin in 1953.

ANALYSES
(Analyses, in parts per million, by U. S. Geological Survey)
Raw [Finished Raw |Finished

water water water water
Silica (SiOy) .v.veeeers 18 18 Hardness as CaCOj:
Iron (Fe) eeceevernncens . 06 . 24| Total wesecsseceensone 19 20
Manganese (Mn) ..... .00 .07l Noncarbonate...... 0 0
Calcium (Ca)......... 4.4 4.8
Magnesium (Mg)..... 1.9 2.0 |[COlorseecsersncensencnes 2 4
Sodium (Na) ..cccoveee 4] ; (TN 7.3 7.4
Potassium (K) > 2.8 11 Specific conductance
Carbonate (COy) ..... 0 0 (micromhos at
Bicarbonate (HCO,) 23 32 25 C.)eevcenencnnenns 57.2 108
Sulfate (SO,) «.cvcevees 1.8 12 Turbidity ....... -- -
Chloride (C)) ......... 2.5 3.5 || Temperature (F.)... -- --
Fluoride (F).......... .2 .2 ||Date of collection... |Nov. 30, [Nov. 30,
Nitrate (NO) ......... .1 .1 1950 1950
Dissolved solids..... 48 74

Regular determinations at treatment plant, 1950
Alkalinity Hardness
as CaCO, pH as CaCOs Turbidity
(ppm) _ (ppm)
Av| Max|Min| Av |Max|Min| Av | Max|Min | Av |Max| Min

RZ}‘Y water......... 25| 32| 18] 6.8] 7.116.5] 18 19} 17 33/1400 | 5
Finished water..| 36 | 48 | 22| 8.1| 8.6{7.6] 18| 19| 17 |<1|<1 |<1
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ROCKY MOUNT
(Population, 27,697)

Ownership: Municipal; also supplies suburban districts. Total population supplied
about 36, 000. .

Source: Tar River. The intake is about400 ft west of treatment plant, which is
at the edge of the city.

Treatment: Coagulation with alum and lime, carbon, sedimentation, rapid sand
filtration, chlorination,Calgon, ammoniation, and adjustment of pH with
lime,

Rated capacity of treatment plant: 6,750, 000 gpd.

Raw-water storage: None.

Finished-water storage: 2 reservoirs 500,000 and 1, 500, 000 gal; 1 elevated tank,
1, 000, 000 gal.

The river was at high stage and more turbid than usual at the time of the collection
of the samples, and the samples are not typical of average conditions.

ANALYSES

(Analyses, in parts per million, by U. 8. Geological Survey)

Raw |[Finished Raw |Finished
water water water water
Silica (8i0p) .eeereeee 11 16 Hardness as CaCOj:
Iron (Fe) .ccoovnvennnns . 086 .04]] Total secoseecscsens 18 46
Manganese (Mn)..... . 00 .00|| Noncarbonate...... 3 23
Calcium (Ca) ......... 4.2 15
Magnesium (Mg)..... 1.8 2.0 ||Coloreeeceeraierencnns 33 3
Sodium (Na) .......... 2 - S 6.6 7.4
Potassium (K) > 8.2 5.4 Specific conductance
Carbonate (COy) ..... 0 0 (micromhos at
Bicarbonate (HCO,) 18 28 25 C.).euee 57.3 129

Sulfate (SO,) ...veece.. 5.1 26 Turbidity ..ccceeeeeees -- -
Chloride (C))......... 3.1 4.8 || Temperature (F.)... -- --
Fluoride (F) .......... .0 .1 ||Date of collection... June 7, | June 7,
Nitrate (NOy) ......... .5 .5 1950 1950

Dissolved solids..... 51 86
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SALISBURY
(Population, 20,102)

Ownership: Municipal; also supplies Spencer and East.Spencer ana other
suburban districts. Tatal population supplied, about 26, 600.

Source: Yadkin River. Grant Creek is used in extreme emergency. . The intake is
at the junction of ‘Yadkin and South Yadkin Rivers about 8 miles from the
treatment plant which is on Kerr Street in the city. )

Treatment: Prechlorination at raw water reservoir and at plant (breakpoint),
coagulation with alum, sedimentation, rapid sand filtration, and adjustment of
pH with lime.

Rated capacity of treatment plant: 4, 000, 000 gpd.

Raw-water storage: Reservoir (near river), 8,000,000 gal.

Finished-water storage: 2 clear wells, 750,000 and 1, 000, 000 gal; 2 elevated
tanks, 1,000,000 and 250, 000 gal.

ANALYSES

(Analyses, in parts per million, by U. S. Geological Survey)

Raw |Finished Raw |Finished
water water water water
Silica (8i0y) .eereeeees 12 12 Hardness as CaCO,:
Iron (Fe) .coocenennsnne .05 .03|| Total seeescssceseeses 13 35
Manganese (Mn)..... .00 .00/l Noncarbonate...... 0 12
Calcium (Ca) ......c.. 3.2 12
Magnesium (Mg)..... 1.3 1.3 [ CoOloreeeseacacisenaanacs 4 6
Sodium (Na) .....c.ce. PH..cootvarieninnnnsanes 7.1 8.4
Potassium (K) ....... 8.7 3.4 Specific conductance
Carbonate (COy) ..... 0 1 (micromhos at
Bicarbonate (HCO,) 18 27 25 C.)erecsncnsecnces 55.8 91.5
Sulfate (SO,) «cveeeeens 2.7 12 Turbidity .ceceeesreanee -- -
Chloride (C))......... 2.2 4,2 || Temperature (F.)... -- -
Fluoride (F) .......... .1 .1 ||Date of collection... | June 8, |June 8,
Nitrate (NOg) ...cccueu. .5 .4 1950 1950
Dissolved solids..... 35 61
Regular determinations at treatment plant, 1950
Alkalinity Hardness
as CaCO, pH as CaCO, Turbidity
(ppm) (ppm)
Av|Max| Min| Av |Max] Min| Av |Max|Min | Av|Max| Min
Raw water......... 15| 16 14) 7.0|7.2 | 6.9] 16 -- --1133 | 291| 36
Finished water...] 23| 26 19 8.4/8.9 | 7.7] 30 -- -1 0 0 0
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SANFORD
(Population, 10, 013)

Ownership: Municipal; also supplies suburban districts, Total population
supplied, about 10, 400.

Source: Partridge Creek impounded in 2 lake reservoirs near treatment plant;
Lick Creek impounded in Lake William.

Treatment: Prechlorination, coagulation with lime and alum, sedimentation,
rapid sand filtration, postchlorination, Calgon, and final adiustment of pH
with lime.

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

Raw -water storage: 3 lake reservoirs about 18, 000, 000, 75,100,000 and
35,000, 000 gal.

Finished-water storage: 1 clear well, 350, 000 gal; 1 standpipe, 250, 000 gal;

1 elevated tank, 75,000 gal. '

Lake William is about 8 miles southeast of the center of town. Water is pumped
from Lake William into Partridge Creek, which is impounded in reservoirs
at the treatment plant.

ANALYSES

(Analyses, in parts per million, by U. S. Geological Survey)

Raw |Finished Raw |Finished
water water water water
Silica (SiOy) .ceeuveree| 13 13 Hardness as CaCOj:
Iron (Fe) esesessssesnne .37 . 22 Total WessEOECOIETNOISE OO 13 27
Manganese (Mn) .....| .00 .03 Noncarbonate...... 0 9
Calcium (Ca) ......... 3.0 8.6
Magnesium (Mg)..... 1.3 1.3 || COlor-sesersscecesnrasess 5 4
Sodium (Na) ..cceeenee 4.4 4.9 ) +) A SR 6.7 7.5

Potassium (K) ....... Specific conductance

Carbonate (COy)..... 0 0 (micromhos at 4
Bicarbonate (HCOy) | 17 22 25 C.)uereencnncnnnne 44.9 85.2
Sulfate (SO,) ceoveeeee 2.2 9.5 || Purbidity..ccosreeeeens -- --
Chloride (C)) ......... 3.9 5.8 || Temperature (F.)... -- --
Fluoride (F) .......... .1 .4 ||Date of collection... |Jan. 11,Jan. 11,
Nitrate (NOy)......... .5 .2 1951 1951
Dissolved solids.....| 41 59
Regular determinations at treatment plant, 1950
Alkalinity Hardness
as CaCoO, pH as CaCO, Turbidity
(ppm) (ppm)
Av{ Max|Min| Av |Max|Min| Av | Max{Min | Av [Max| Min

Raw water......... 12( 1 Tl 6.4{6.9) 5.9/ 11| 14 8 | 30 {1500 8
Finished water..] 19| 2 9 7.7/9.0| 6.4| 34| 52| 24 0 0] O
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SHELBY
(Population, 15,508)

Ownership: Municipal; also supplies suburban districts. Total population
supplied, about 16, 000.

Source: First Broad River. The intake is on the River about 0.2 mile northwest
of treatment plant, which is about 13 miles northwest of the center of the city.

Treatment: Copper sulfate, prechlorination, coagulation with alum and lime,
ammoniation, carbon, sedimentation, rapid sand filtration, postchlorination,
and final adjustment of pH with lime.

Rated capacity of treatment plant: 2,000, 000 gpd.

Raw-water storage: 2 reservoirs, 8,500,000 and 5, 000, 000 gal.

Finished-water storage: 1 clear well, 2,000,000 gal; 2 elevated tanks, each
500,000 gal.

ANALYSES

(Analyses, in parts per million, by U. S. Geological Survey)

Raw |Finished Raw |[Finished
water water water water
Silica (8i0p) ..ucevene. 22 11 Hardness as CaCO,:
Iron (Fe) .ccoeereenenes . 04 .04 Total weeececsssoseees 15 25
Manganese (Mn)..... .00 .00/l Noncarbonate...... 0 0
Calcium (Ca) ......... 3.8 8.1
Magnesium (Mg)..... 1.3 1.1 || COlOr areerecersersecenes 4 3
Sodium (Na) «ueeeeeees 7.4 8.5 4] ; (PN 7.4 8.5
Potassium (K) ....... : . Specific conductance
Carbonate (CO,) ..... 0 3 (micromhos at
Bicarbonate (HCOy) 28 24 25 C.)everncencnnnns 63.5 92.9
Sulfate (SO,) ...v...... 3.1 12 ||Purbidity......ceeeu.. -- --
Chloride (Cj)......... 3.0 4,0 || Temperature (F.)... -- --
Fluoride (F).......... .1 .1 ||Date of collection... |Aug. 14, |Aug. 14,
Nitrate (NOg) ......u.. .4 .1 1950 1950
Dissolved solids..... 60 61
Regular determinations at treatment plant, 1950
Alkalinity ‘ Hardness
as CaCQ, pH as CaCO, Turbidity
(ppm) (ppm)
] Av|Max| Min| Av [Max| Min| Av |Max|{Min | Av|Max|Min
Raw water......... -~ 20| 11]--[7.40]6.9] --[ -] -- --1330 | 15
Finished water...] -- | 25] 1618.8 |9.1 (8.8 --| --]| -- 0 O 0
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STATESVILLE
(Population, 16, 901)

Ownership: Municipal: also supplies suburban districts,
supplied, about 18, 600.

Source: Fourth Creek, Morrison Creek, emergency supply. The intake is about
1, 600 ft north of the treatment plant, which is approximately 2 miles north of
the city.

Treatment: Prechlorination, coagulation with alum and lime, activated carbon .
(if needed), sedimentation, rapid sand filtration, postchlorination (if needed),
Calgon, and adjustment of pH with lime.

Rated capacity of treatment plant: 3,000, 000 gpd.

Raw-water storage: None.

Finished-water storage: 1 elevated tank 1,000, 000 gal; clear well, 1,100,000 gal.

Total population

ANALYSES
(Analyses, in parts per million, by U. S. Geological Survey)

Raw |Finishe Raw |Finished

water water water water
Silica (S10g) .eveveeeee| 20 18 Hardness as CaCOj:
Iron (Fe) ceeeeereeesens .07 .07  Total seeececcoscoscen 23 36
Manganese (Mn) ..... .00 .00/l Noncarbonate...... 0 9
Calcium (Ca) ....ceee. 5.2 10
Magnesium (Mg)..... 2.5 2.6 [|COlOT sevececccrecerences 4 3
Sodium (Na) «.cereenee 4.6 5.0 o) : RN 7.1 7.2
Potassium (K) ....... * *~ liSpecific conductance
Carbonate (CO) .....[ 0 0 (micromhos at
Bicarbonate (HCO,) 34 32 25 C.)ureecerenccnns 66. 8 99.9
Sulfate (80 c.eoeeeane) 1.9 14 Turbidity....cccoeeeee. - -
Chloride (C))......... 2.1 3.4 || Temperature (F.)... - --
Fluoride (F) .ccueeees .1 .3 ||Date of collection... |Mar, 27, Mar. 27,
Nitrate (NO,) .2 .2 1951 r'1951
Dissolved solids.....| 53 70

Regular determinations at treatment plant, 1950

Alkalinity Hardness s
as CaCO, ‘pH as CaCO, Turbidity
(ppm) (ppm)
Av| Max{Min| Av |Max|Min| Av | Max|Min | Av |Max| Min
Raw water......... 28 | 29 ] 27| 7.1| 1.2(6.9| --| --] --|37 2000 20
Finished water..t 28 | 29 | 27| 7.1| 7.2|6.9] 40} 42| 39| .1 [2.0 0
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THOMASVILLE
(Population, 11, 154)

Ownership: Municipal; also supplies suburban districts. Total population
supplied, about 14, 500.

Source: Abbotts Creek. The intake is 4} miles northwest of the treatment plant,
which is 13 miles west of the center of the city on U. S. Highway 70.

Treatment: Prechlorination, coagulation with alum and lime, sedimentation, rapid
sand filtration, postchlorination at times, and adjustment of pH with lime.

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

Raw-water storage: None.

Finished-water storage: 1 clear well, 480,000 gal; 1 elevated tank, 1,000,000 gal.

ANALYSES

(Analyses, in parts per million, by U, S. Geological Survey)

Raw |Finished Raw |Finished
water water water water
Silica (8i0y) .eceevees. 24 23 Hardness as CaCO;:
Iron (Fe) .oovcevereened]. .09 L12|l  Total weeeerececneess 33 54
Manganese (Mn) ..... .00 .00/l Noncarbonate...... 0 15
Calcium (Ca) ......... 7.6 17
Magnesium (Mg)..... 3.5 2.9 |[COlOr secesscrccacsencens 4 4
Sodium (Na) ...cceeeeee 8.6 8.0 +) ; S 6.8 7.0

Potassium (K) ....... Specific conductance

Carbonate (CO,) ..... 0 0 {micromhos at

Bicarbonate (HCOy) 45 48 25 C. )uceesennnsanne 105 155
Sulfate (SO,) ...s...... 3.3 17 Turbidity .ccoceveeeesee -- --
Chloride (C))......... 7.8 10 Temperature (F.)... -- -
Fluoride (F).......... .2 .2 ||Date of collection... Nov. 22, [Nov. 22,
Nitrate (NOy) ......... .2 .1 1950 1950

Dissolved solids..... i 107
Regular determinations at treatment plant, 1950

Alkalinity Hardness
as CaCo, pH as CaCoO, Turbidity
(ppm) (ppm)
Av|Max| Min| Av |[Max| Min| Av |Max|Min | Av|Max| Min
Raw water.........| 34| 39| 26| 7.1(7.3 | 6.9} --| --| --1210 |1093 (138
Finished water...!| 38| 45| 28| 8.1/8.9( 7.2| ~--| == = ==} =] ==
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WILSON
(Population, 23, 010)

Ownership: Municipal; also supplies suburban districts. Total population
supplied, about 24, 000.

Source: Contentnea Creek, 75 percent of supply; Toisnot Swamp (Creek), 25
percent. The intake on Contentnea Creek is about 4 miles southwest of
treatment plant and the intake on Toisnot Swamp is about 0.5 mile east.

Treatment: Prechlorination, coagulation with alum, lime (if necessary),
sedimentation, rapid sand filtration, ammoniation, Calgon, postchlorination,
and adjustment of pH with lime.

Rated capacity of treatment plant: 3,000, 000 gpd.

Raw-water storage: None.

Finished-water storage: 1 reservoir, 2,000, 000 gal; 1 elevated tank, 1,000,000
gal.

During dry periods, Toisnot Swamp (Creek) may furnish about 35 percent of the
total raw-water supply. Plans are under way for increasing the treatment
plant capacity to 6, 000,000 gpd.

ANALYSES
(Analyses, in parts per million, by U. S. Geological Survey)
Raw |Finished Raw [Finished

water water water water
Silica (Si0y) .ccecrenes 7.6 8.3 |[Hardness as CaCO,:
Iron (Fe) .eieeeencannas .21 .06]] ‘Total weceecssosnennce 10 41
Manganese (Mn) ..... .00 .00|{| Noncarbonate...... 0 13
Calcium (Ca) ....oueee 2.3 14 .
Magnesium (Mg)..... 1.1 1.4 ||COOF cesererennaveanenee 28 4
SOdlum (Na) essccsssee pH se00csscscessesssncense 6. 7 7. 9
Potassium (K) > 5.6 13 Specific conductance
Carbonate (COy) ..... 0 0 {(micromhos at
Bicarbonate (HCO,) 15 34 25 C.)eerereserenenen 48.1 155
Sulfate (SO,) ..ccevree. 2.9 30 Purbidity ..ceceeeeceses - -
Chloride (C})......... 4.9 6.5 || Temperature (F.)... -- --
Fluoride (F) .......... .0 .1 |{Date of collection... |June 14, June 14,
Nitrate (NOy) ......... .3 .8 1950 1950
Dissolved solids..... 40 92

Regular determinations at treatment plant, 1950
Alkalinity Hardness
as CaCoO, pH as CaCO, Turbidity
(ppm) (ppm)
Av| Max|Min| Av [Max|Min| Av | Max|Min | Av |Max| Min

Raw water......... 16 24| 12| 6.8{7.2 | 6.4] 20 38 10 5] 300 0
Finished water..| 26 30 16| 8.2]9.2| 7.2] 36 54 20 0 0 0
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WILMINGTON
(Population, 45,043)

Ownership: Municipal; also supplies suburban districts. Total population
supplied, about 48, 500.

Source: Cape Fear River. Northeast Cape Fear River and Toomers Creek auxiliary
or emergency supplies (neither used in last five years). The intake is
approximately 30 miles north of Wilmington at Kings Bluff.

Treatment: Coagulation with alum, sedimentation, rapid sand filtration, ammoni-
ation, chlorination, and adjustment of pH with lime.

Rated capacity of treatmerit plant: 7,000, 000 gpd.

Raw-water storage: None.

Finished-water storage: 2 reservoirs, 4,000,000 and 1, 000, 000 gal; 2 elevated
tanks, 500,000 and 146, 000 gal.

ANALYSES
(Analyses, in parts pei' million,, by U. S. Geological Survey)
Raw [Finished Raw |Finished
water water water water
Silica (8i0y) .c.cveeese 7.4 6.1 |/Hardness as CaCOj:
Iron (Fe) esesesessesans .02 .05 Total #eescscecssecne 17 34
Manganese (Mn) ..... .00 .00 Noncarbonate...... 0 9
Calcium (Ca) .ccqeeeee 4.2 11
Magnesium (Mg).....| 1.5 1.7 |[Coloreeceecenceneanees 9 3
Sodium (Na) ....ccoes 9.2 9 2] ; SN 7.1 7.8
Potassium (K) ....... . -1 Specific conductance
Carbonate (COy) ..... 0 0 {micromhos at
Bicarbonate (HCOy) | 25 31 25 C.)uererecernennne 4.2 116
Sulfate (SO) ....ece... 6.2 17 Turbidity ..cceeeceseess - --
Chloride (C))......... 6.6 7.6 || Temperature (F.)... -- -
Fluoride (F) .......... .1 .1 ||Date of collection... |Mar.20, [Mar. 20,
Nitrate (NOy) ......... .3 .2 1950 1950
Dissolved solids.....| 48 68
Regular determinations at treatment plant, 1950
Alkalinity Hardness
as CaCO, pH as CaCO, Turbidity
(ppm) (ppm)
Av{ Max|Min| Av |Max|/Min| Av | Max|Min | Av | Max| Min
Raw water........| 19] 28| 10| 6.9(7.3 | 6.3] 23| 28 16] 60 | 140 ] 20
Finished water..| 28| 34| 21| 8.0]8.9 | 6.9] 42| 50| 30{ O 0 O
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WINSTON-SALEM
(Population, 87,811)

Ownership: Municipal; also supplies suburban districts. Total population sup-
plied, about 100, 000.

Source: Salem and Walker Creeks impounded in Salem Lake. The Yadkin River
serves as an auxiliary or emergency supply, furnishing an additional '
25,000,000 gpd. The intake on Salem Lake is 2 miles east of the treatment
plant which is about 23 miles northeast of the center of the city.

Treatment: Prechlorination, coagulation with alum, sedimentation, rapid sand
filtration, postchlorination] fluoridation, Calgon for corrosion control, and
adjustment of pH with lime.

Rated capacily of treatment plant: 20,000, 000 gpd.

Raw-water storage: Salem Lake, 1,250,000,000 gal.

Finished-water storage: 3 clear wells, 2,000,000 gal each; 3 elevated tanks,
1, 000, 000, 200,000, and 50,000 gal.

ANALYSES

(Analyses, in parts per million, by U. S. Geological Survey)

Salem and Walker Creeks Yadkin River

Raw water Finished water | (raw water)
Silica (Si0) .vivecercecenrnrenens 12 12 10
Iron (Fe) .cceeveeiriccnencecnsrcennene .02 .03 .06
Manganese (Mn) ....cceeeeeencennnces .00 .00 .00
Calcium (Ca) seesiesscscensesscscescne 4.3 11 3.4
Magnesi(um (M2)eeeeerrnrrcncacencnns 1.6 1.7 .9
Sodium (N2)...ceevevrseeereeecencences
Potassium (K) ..cccueeeeernnnnnnenee > 3.9 3.3 3.3
Carbonate (COyg) ...cceeeecererecnnnee 0 7 0
Bicarbonate (HCOg)....cocvieeaenens 21 16 15
Sulfate (SO).eeeeeriereencereernerene 4.1 9.5 3.0
Chloride (CI)....cccveveeerencecnceces 2.8 4.6 2.2
Fluoride (F) ....ccceveerereeenennnnns .1 2.0 .2
Nitrate (NOg) ..cecevecerrerrocacsecns .3 .1 .4
Dissolved SolidS ...c.eeeeeerescenses 39 58 32
Hardness as CaCO;:

Total ..ceeeeirrrinnrannrnancenscenne 17 34 12
Noncarbonate ....ccceeresccccocces 0 10 0
Color....c.cceeee 9 2 12
+) SRR 7.5 9.0 6.4

Specific conductance

(micromhos at 25 C.)...ceuneeee 54. 2 87.2 40.1
Turbidity .cccecennceiece covene voncenns - - --
Temperature (F. ) teseccessssesccsses - - -
Date of collection «..ccccvevveenne....|Feb. 24, 1950 |Feb. 24, 1950 | Feb. 1, 1952

Regular determinations at treatment plant, 1950

Alkalinity Hardness v
as CaCO, pH as CaCO, Turbidity
(ppm) (ppm)
Av|Max| Min| Av |Max| Min| Av|Max|Min | Av|Max|Min
Raw water......... 18{ 39 8/ 7.5/9.0] 6.8/ 20| 34 10 ] 17] 475 3
Finished water...| 25| 41 15 9.2{ 9.9} 6.9 42| 68, 23 {.09] 1.7}.05

2The supply was not being fluoridated at the time of the collection of the sample.
Fluoridation was begun later.
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AIKEN
(Population, 7,083)

Ownership: Municipal; also supplies suburban districts. Total population sup-
plied, about 8, 500.

Source: Springs about 6.5 miles north of the city.

Treatment: Chlorination and lime.

Rated capacity of treatment plant: 2,000,000 gpd.

Raw-water storage: None.

Finished-water storage: Two standpipes, 200,000 and 600, 000. gal.

ANALYSES

(Analyses, in parts per million, by U. S. Geological Survey)

Raw [Finished| Raw |Finished
water | water water | water

Silica (Si0p) .vceerueee 5.9 5.4 ||Hardness as CaCOj:

Iron (Fe) ccoveevecneene .02 .03]] Total wecccecscscecens 4 11
Manganese (Mn)..... . 00| .00|| Noncarbonate...... 1 1
Calcium (Ca) ...evuses .8 4.0
Magnesium (Mg)..... .4 .3 ||COlOT eeoeeesesecnseonaens 7 3
Sodium (Na) .......... %) : (UUUUOU 5.2 6.0
Potassium (K) ....... 2.8 3.3 ||Specific conductance
Carbonate (COy) ..... 0 0 (micromhos at
Bicarbonate (HCO,) 3 13 25 C.)eeererornasens 29.6 38.3
Sulfate (SO) ceevvuraes| -~ .7 1.6 || Purbidity ....ccoeerne -- --
Chloride (Cl)......... 2.6 2.6 || Temperature (F.)... 66 64
Fluoride (F) .ccoveenes .0 .0 ||Date of collection... | Mar. 5, [Mar. 5,
Nitrate (NOy) ..... 3.5 3.0 1951 1951
Dissolved solids..... 23 30

Regular ceterminations at treatment plant, 1950

Alkalinity Hardness
as CaCoO, " pH as CaCoO, Turbidity
(ppm) (ppm)

Av|Max| Min| Av [Max| Min| Av |Max|Min | Av|Max|Min
Raw water......... 0 -- --| 4.8/ 5.2] 4.8/2,0 -] - 0 -4 --
Finished water...| 20| -- -=1 7.0l -- --] 20 - == o -4 --
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ANDERSON
(Population, 19, 770)

Ownership: Duke Power Company. Also supplies suburban districts. Total
population supplied, about 25, 000.

Source: Rocky River, 75 percent of supply; Bailey Creek, 25 percent of supply.

Treatment: Coagulation with alum and lime, sedimentation, rapid sand filtration,
chlorination, and adjustment of pH with soda ash.

Rated capacity of treatment plant: 5,000,000 gpd.

Raw-water storage: None.

Finished-water storage: 1 clear well, 40,000 gal; 1 standpipe, 198,000 gal; 2
elevated tanks, 500,000 gal each; 2 reservoirs, 1,327,000 and 155,000 gal.

ANALYSES

(Analyses, in parts per million, by U. 8. Geological Survey)

Rocky River | Bailey Creek | Finished water
Raw water Raw water (city tap)
Silica {(Si0)) tivcveecrerecrcrerecncenes 17 16 16
Iron (Fe) cceeeernreencececarenennennses .11 .06 .05
Manganese (Mn) ......cccoeveeennnens .00 .00 .06
Calcium (Ca) «sscioceccreesnrcnccences 2.2 2.2 5.8
Magnesium (Mg)....cccceeeenececnnes .8 .8 1.5
Potassium (K) ...cceeeveeeeneenrennes > 8.0 8.5 8.5
Carbonate (COy) ...cccarererceceecees 0 0 0
Bicarbonate (HCOy).....c0ce0eeenens 22 21 27
Sulfate (SO).ccceeeneeeeverseereerene 3.0 ) 5.0 12
Chloride (Cl) ...ccoeerverernccarancnes 2.8 2.5 2.4
Fluoride (F) c.cccceveeececenencnsennss .1 .1 .1
" Nitrate (NOg) ccecerernciocncncecene 1.0 1.4 1.0
Dissolved S0lids ...ccceecenvvenrcenns 48 46 62
Hardness as CaCO,:
Total cecececerrnccnneccnsnscrccnenes 9 9 21
Noncarbonate .cc..cceseeaccceenee 0 0 0
L0703 1o R 27 . 6 7
Specific conductance
(micromhos at 25 C.)....cece.u. 53.6 52.8 84.2
TUrbiditY veesererenseee corene soveenns - - --
Temperature (F.) ccececccercecannes 51 52 : 45
Date of collection «.c...cc...........| Feb, 13, 1951 | Feb. 13, 1951 | Feb. 13, 1951
Regular determinations at treatment plant, 1950
Alkalinity Hardness
as CaCO, pH as CaCO, Turbidity
(ppm) (ppm)
Av|Max| Min| Av |Max| Min| Av |Max|Min | Av|Max|Min
Raw water......... 19 19| 19| 6.8/6.9| 6.7 --| --| -4 770,500 25
Finished water...| 23| 23| 23| 7.6{7.7| 7.5] 22| 22| 22 O 0 0
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BEAUFORT
(Population, 5,081)

Ownership: Municipal; also supplies suburban districts. Total population sup-
plied, about 9, 350.

Source: 5 wells (1 to 5) 120, 87, 65, 65, and 65 ft deep; yield reported to be 350,
350, 250, 250, and 400 gpm.

Treatment: Zeolite softening, chlorination at times.

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

Raw.water storage: None.

Finished-water storage: 1 elevated tank, 100,000 gal; 1 standpipe, 126,000 gal.

ANALYSIS

(Analysis, in parts per million, by U. S. Geological Survey)

Finished 2 Finished ?
water water

Silica (SiQ,) ............. . 9.4 || Hardness as CaCO,
Iron (F€) .cvvivrvrnninann. .54 Total civeerreinnreccnennns 107
Manganese (Mn) .......... .00 Noncarbonate ............ 26
Calcium (Ca) ...... cerenees 40
Magnesium (Mg) ......... 1.7 || Color .......... sreseseaneas 4
Sodium (Na) ...........eee. 4] & S s 7.0
Potassium (K) ........ > 16 Specific conductance
Carbonate (CQ,) .......... 0 (micromhos at
Bicarbonate (HCO,) ..... 98 25 C. )euenene cerrresseanene . 294
Sulfate (SO,) .ceveeuennene.. ) 31 Turbidity ........... cersenens 1
Chloride (Cl) ....... 20 Temperature (F.).......... 64
Fluoride (F) ..cccevvnueenn. .2 || Date of collection ......... Dec. 12,
Nitrate (NOg) ...c...uvevens .3 1951
Dissolved solids ......... 171

2 From wells 2, 3, and 5.
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BENNETTSVILLE
(Population, 5,140)

101

Ownership: Municipal; supplies also suburban districts. Total population sup-

plied, about 6,000.

Source: 2 deep wells 300 and 350 ft deep; 1 well field of 8 wells each 60 ft deep;
and 1 well field of 5 wells each 60 ft deep.
Treatment: Adjustment of pH with soda ash.
Rated capacity of treatment plant: 756,000 gpd.
Raw-water storage: None.

Finished-water storage: 1 clear well, 300,000 gal; 1 elevated tank, 100, 000 gal

(Analyses, in parts

ANALYSES'

per million, by U. S. Geological Survey)

Raw [Finished Raw {Finished
water water water water
Silica (8i0,) «eeeereses 10 10 Hardness as CaCO,:
Iron (Fe) ...... .06 .06 Total «eeccercrscesane 9 9
Manganese (Mn) ..... .00 .02|| Noncarbonate...... 4| 0
Calcium (Ca) ....eene. 1.3 1.6
Magnesium (Mg)..... 1.4 1.3 ||COlOr ceoereiceccasesaces 3 3
Sodium (Na) ..ceeeeeen 14 28 ) 5 5.3 6.6
Potassium (X) ....... Specific conductance
Carbonate (CO,) ..... 0 0 (micromhos at
Bicarbonate (HCO,) 6 46 25 C.)eeeeecencannee 96.9 150
Sulfate (SO,) ........ . 2.8 1.8 || Purbidity........... 1 1
Chloride (C)) ...... 14 14 Temperature (F. )... 65 55
Fluoride (F) ....... .1 "~ .0 ||Date of collection... |Dec. 17, | Dec. 17,
Nitrate (NOy) ......... 15 14 1951 1951
64 93

Dissolved solids.....
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CAMDEN
(Population, 6,986)

Ownership: Municipal; also supplies suburban districts. Total population sup-
plied, about 8,000.

Source: Little Pine Tree Creek. The intake is about 3 miles east of the city.
Treatment: Prechlorination, coagulation with alum, sedimentation, rapid sand
filtration, postchlorination, addition of Calgon, and adjustment of pH with

soda ash.

Rated capacity of treatment plant: 2,000,000 gpd.

Raw-water storage: None.

Finished-water storage: one clear well 65,000 gal; 1 reservoir, 450,000 gal; 1
standpipe, 235,000 gal; 1 elevated tank, 250,000 gal.

ANALYSES'
(Analyses, in parts per million, by U. 8. Geological Survey)
Raw |Finished Raw |Finished
water water water water
Silica (SiOy) .ecevere. 5.3 4.8 ||Hardness as CaCO,:
Iron (Fée) coeeeevennnens .06 <02]| Total weesesesoenesens 3 4
Manganese (Mn)..... .00 .00|| Noncarbonate...... 0 0
Calcium (Ca) «.cvveee. .6 1.0
Magnesium (Mg)..... .3 «3 ICOlOr cocnrersscncassases 45 7
Sodium (Na) .......... 2.6 14 4] ; SRS 5.4 6.2
Potassium (X) ..... . : Specific conductance
Carbonate (COy) ..... 0 0 (micromhos at 7 ,
Bicarbonate (HCO,) 3 20 25 C.)eirenrenrannnns 21.2 73.1
Sulfate (SO,) .......... 2.1 8.9 |[Turbidity....coeucueee. -- --
Chloride (C))......... 2.2 5.2 || Temperature (F.)... -- --
Fluoride (F) .eceveeees .1 .1 ||Date of collection... | Mar. 8,| Mar. 8,
Nitrate (NOy) ......... .4 .3 1951 | 1951
Dissolved solids..... 27 45
Regular determinations at treatment plant, 1950
Alkalinity Hardness
as CaCoO, pH as CaCOy, Turbidity
(ppm) (ppm)
Av| Max{Min| Av |Max|Min| Av | Max|Min | Av |Max| Min
Raw water......... 4 5 4] 6.2 6{ 5.5 4 4 4 651 70! -~
Finished water..| 19| 22| 16 7 o7 5 5 § 5 5 5
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CHARLESTON
(Population, 70,174)

Ownership: Municipal; also supplies suburban districts. Total population sup-
plied, about 120,000.

Source: Edisto River 99 percent of supply; Goose Creek impounded in Goose
Creek Reservoir 1 percent of supply.

Treatment: Prechlorination, coagulation with alum and sodium aluminate, addi-
tion of copper sulfate and activated carbon (Nuchar) occasionally, sedimenta-
tion, rapid sand filtration, postchlorination, and addition of caustic soda.

Rated capacity of treatment plant: 22,000,000 gpd.

Raw-water storage: Goose Creek storage reservoir, 2,780,000,000 gal.

Finished-water storage: 2 ground reservoirs, 2,000,000 and 350,000 gal; 4 ele-
vated tanks, 2,000,000, 250,000, 200,000, 75,000 gal.

Water from the Edisto River flows by gravity through a tunnel aqueduct direct to
pumping station or to Goose Creek as desired.

ANALYSES'
(Analyses, in parts per million, by U. S. Geological Survey)
Raw [Finished , Raw (Finished
water water water water
Silica (Si0y) .......... 5.1 3.3 |[|Hardness as CaCOj:
Iron (Fe) eessssvssassas .22 .02 Total wesssssccccsssce 20 21
Manganese (Mn) ..... .00 .00 Noncarbonate...... 1 2
Calcium (Ca) ...ceeeee 6.8 6.8 ,
Magnesium (Mg)..... .8 <9 |l Color seerceresasenans 54 2
Sodium (Na) .......... : PH .eoevreeerneecncsonnes 6.1 6.4
Potassium (K) .......|p. 41 15 Specific conductance
Carbonate (COy) ..... 0 0 (micromhos at
Bicarbonate (HCO,) 23 23 25 C.)ucecosecnncsnns 60.1 119
Sulfate (SO,) .ceveceee. 1.8 21 Turbidity .ceeseeeseeess -- -
Chloride (C)) ......... 5.6 8.0 || Temperature (F.)... - --
Fluoride (F).......... .0 " .1 ||Date of collection... |Apr. 26,Apr. 26,
Nitrate (NO) ......... .6 af 1951 | 1951
Dissolved solids..... 46 68
" Regular determinations at treatment plant, 1950
Alkalinity ' Hardness
as CaCO, pH as CaCO, Turbidity
(ppm) (ppm)
Av|Max{ Min{ Av |Max]| Min| Av |Max|Min|{ Av|{Max|Min
Raw water......... 10| 17| 5] 6.6/7.1] 6.0] --| --] -4 81| 180| 50
Finished water...] 17} 27 12} 8.4/9.2| 7.6] -- - --4 6] 30 2
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CHESTER
(Population, 6,893)

Ownership: Municipal; also supplies suburban districts. Total population sup-
plied, about 8,000.

Source: Sandy River impounded. The intake is about 2.5 miles west of the city.

Treatment: Prechlorination, coagulation with alum, sedimentation, rapid sand
filtration, and adjustment of pH with soda ash.

Rated capacity of treatment plant: 2,500,000 gpd.

Raw-water storage: Impounding reservoir, 534,000,000 gal.

Finished-water storage: 2 reservoirs, 500,000, 267,000 gal; 2 elevated tanks,
250,000 and 150,000 gal.

ANALYSES

(Analyses, in parts per million, by U. S, Geological Survey)

Raw ([Finished Raw |Finished
water water water water
Silica (Si0y) ..ceeevsee 20 18 Hardness as CaCO;:
Iron (F€) ccceeensennee .07 .05 Total sececreeeccenene 25 26
Manganese (Mn) ..... .00 .00/ Nencarbonate...... | 0
Calcium (Ca) .c..ecee. 5.4 5.8
Magnesium (Mg)..... 2.7 2.9 [|Color ceeeeerenneccasane 5
Sodium (Na) .......... 25 1) - S, 6.4 6.6
Potassium (K) ....... 7.6 { 2.1 ||Specific conductance
Carbonate (COy) ..... 0 0 (micromhos at
Bicarbonate (HCO,) 35 65 25 C.)eererenconsnens 91.3 176
Sulfate (SO,) .......... 3.4 20 Turbidity .ecceeeenreees -- --
Chloride (C)) ......... 5.2 8.6 ||Temperature (F.)... -- --
Fluoride (F) .......... .1 .1 ||Date of collection... |Mar. 9, | Mar. 8,
Nitrate (NOy) ....... o 1.4 .0 1951 1951
Dissolved solids..... 65 112
Regular determinations at treatment plant, 1950
Alkalinity Hardness
as CaCO, pH as CaCOy Turbidity
(ppm) (ppm)
Av| MaxiMin| Av |Max|Min| Av | Max{Min | Av | Max| Min
Raw water......... 24| 32| 17{ 6.8{7.4 | 6.0 --} --| --| 150/4,000{ 100
Finished water..] 46 42| 40| 8.4(8.4 | 8.4| 12 16 10h 0 0 0
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CLINTON
(Population, 7,168)

Ownership: Municipal; also supplies suburban districts. Total population sup-
plied, about 4,580. Private systems supply the remaining population of the
city.

Source: Duncan Creek. The intake is about 5 miles northeast of the city.

Treatment: Prechlorination, coagulation with alum and lime, sedimentation, rap-
id sand fjltration, and adjustment of pH with soda ash.

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

Raw-water storage: 2 reservoirs, 600,000 and 625,000 gal.

Finished-water storage: 1 clear well, 250,000 gal; 2 elevated tanks, 250,000 and
100, 000 gal.

ANALYSES
(Analyses, in parts per million, by U. S. Geological Survey)

Raw Finished{ Raw |Finished

water water water water
Silica (8iO0p) ......ee..| 23 23 Hardness as CaCO,:
Iron (Fe) ..u.eevnreeens .05 .03]| Total seereeresuneee 16 21
Manganese (Mn) ..... . 00| .00{| Noncarbonate...... 0 0
Calcium (Ca) ..coeceue 4.1 5.6
Magnesium (Mg)..... 1.5 1.6 || COlor seesescerensescenes 9 4
Sodium (Na) .......... PH eeeeecresncsnsensns 7.1 7.4
Potassium (K) ....... 6.0 14 Specific conductance
Carbonate (CO,) ..... 0 0 (micromhos at
Bicarbonate (HCO,) 25 37 25 C.)eecncsscacnenns 61.2 114
Sulfate (80,) .......... 3.0 15 Turbidity ...cocecneee.. 24 1
Chloride (C)) ......... 3.4 3.9 || Temperature (F.)... 43 43
Fluoride (F) .......... .2 .1 ||Date of collection... |Dec. 20, | Dec. 20,
Nitrate (NO,) ceeccscan .5 .3 1951 1951
Dissolved solids..... 57 84
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COLUMBIA
(Population, 86,914)

Ownership: Municipal; also supplies suburban districts. Total population sup-
plied, about 102, 000.

Source: Congaree River.

Treatment: Coagulation with alum and lime, prechlorination (breakpoint), sedi-
mentation, rapid-sand filtration, and adjustment of pH with lime.

Rated capacity of treatment plant: 18,000,000 gpd.

Raw-water storage: 40,000,000 gal.

Finished-water storage: 2 clear water reservoirs, 2,800,000 and 3,000, 000 gal;
1 standpipe, 375,000 gal; 1 elevated tank, 1,500,000 gal.

ANALYSES
(Analyses, in parts per million, by U. S. Geological Survey)
Raw |Finished Raw |Finished
water water water water

Silica (SiOy) veeeerrees 14 12 Hardness as CaCOy:
Iron (Fe) ..coeveveenen .03 L03|l  Total wececessceresses 22 29
Manganese (Mn) ..... .00 .00l Noncarbonate...... 0 3
Calcium (Ca) ....u.e0. 6.0 8.5
Magnesium (Mg)....c 1.6 1.9 ||COlOr sesesssesecesssasss 2 3
Sodium (Na) .......... 7.7 9 ) ; (RN 6.5 6.6
Potassium (K) ....... : 6. Specific conductance
Carbonate (CO,) ..... 0 0 | (micromhos at
Bicarbonate (HCOy) 34 32 25 C.)ueeeresccernens 71.5| 97.1
Sulfate (SO,) «eeeeeen. 4.0 10 Purbidity.ccceeeeperans -- --
Chloride (CJ)......... 4.0 4.9 ||Temperature (F.)... -- --
Fluoride (F) .......... 1 .1 ||Date of collection... |Mar. 9, Mar. 9,
Nitrate (NOy) ......... .5 '3 1951 | 1951
Dissolved solids..... 55 63 ,

Regular determinations at treatment plant, 1950

Alkalinity ’ Hardness
as CaCo, pH as CaCQ, Turbidity
~(ppm) (pm)

Av|Max| Min| Av |Max| Min{ Av |Max|Min | Av|Max|Min
Raw water......... 23 28| 16 7.0[7.3| 6.8 --| --] --| 75| 370 25
Finished water...] 24| 29 18} 8.4/8.9| 7.2] 33 42| 24 -] -] --
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CONWAY
(Population, 6,073)

Ownership: ‘Municipal; also supplies suburban districts. Total population sup- v
plied, about 8,000.

Source: 10 wells: Park Well and Hill Well, 438 and 406 ft deep; 3 artesian wells
at plant 400 ft deep;3 artesian wells in cemetery, 210 ft deep; 2 artesian wells
on 1st Avenue, 290 and 286 ft deep. The wells are flowing except the first
two named.

Treatment: None.

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

Storage: Reservoirs, 400,000 gal; 1 elevated tank, 100,000 gal.

ANALYSES

(Analyses, in parts per million, by U. S. Geological Survey)

3 wells
Park Well Hill Well at plant
Silica {(810,) .ccccvviviniecirrerereees 15 12 15
Iron (Fe) .......... .05 .16 .04
Manganese (Mn) ...cceeeeeececncecens .00 .00 | - .00
Calcium (Ca) sssseecsccntsincaceeces 2.6 2.8 2.3
gdoazﬁnesi(uhxln)(Mg)..................... .8 1.3 1.1
um (Na)..ceeerercaescseconsencee
Potassium (K) } 264 245 254
Carbonate (COg) ...ccceereeececerenne 22 14 24
Bicarbonate (HCOy)....c.ceveerneee 540 568 542
Sulfate (SO.)....cecevee-. veersee .9 1.2 1.0
Chloride (C)) ..... creceeseresacarsavens 67 31 47
Fluoride (F) ..ccecivereereecrceceenes 3.5 4.2 3.8
Nitrate (NOg) ...ccuvurcerncnceirecnnne .5 .4 .4
Dissolved SolidS ...cccevvencenncenens]| 647 601 620
Hardness as CaCOy: .
Total ceeeveriieincecncconcenssenconne 10 12 10
Noncarbonate ....cccceevevccenece. 0 0 0
1670 (s} R 13 | - 12 14
PHorirriiiiictccnnccncccnceersenscnnse 8.2 8.1 8.3
Specific conductance
(micromhos at 25 C.)..ceeeeeeee 1,070 974 1,010
Turbidity ............ 1 1 1
Temperature (F.)................... 69 69 60
Date of collection «ceeceeiecennsea.eo Dec. 19, 1951 | Dec. 19, 1951 | Dec. 19, 1951
Depth (feet) .....cccevvvveerennnnnen 438 406 400
Diameter (inches)........cccccuueen. 8 8 10
Date drilled .........cccceveeeens teeeee 1936 1946 1918
Percent of supply ......cceeievinnens - - -
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DARLINGTON
(Population, 6,619)

Ownership: Municipal; also supplies suburban districts. Total population sup-
plied, about 7, 600.

Source: 4 wells (1 to 4) 315, 317, 570, and 450 ft deep; yield reported to be 300,

400, 100, 530 gpm. Well 4 is for emergency use.

Treatment: Adjustment of pH with lime.

Rated capacity of treatment plant: 800,000 gpd.

Raw-water storage: None.

Finished-water storage: Reservoir, 300,000 gal; 1 elevated tank, 90,000 gal.

ANALYSES
(Analyses, in parts per million, by U. S. Geological Survey)
ell 1 'pinished ell 1|Finished

?va%g’r) water 2 wggg') water 2
Silica (SiOp) ..eceveens 11 11 Hardness as CaCOj:
Iron (Fe) ssessssssesens .84 . 66 Total weessssscccesnse 5 317
Manganese (Mn)..... .00 .00| Noncarbonate...... 3 7
Calcium (Ca) ......... 1.0 12
Magnesium (Mg)..... .1 1.7 [|COlOr ssessessesssessases 1 4
Sodium (N2) .ceceveees ¢) ; S Y 5.1 7.2
Potassium (K) ....... } 4.4 2.0 Specific conductance
Carbonate (CO,) ..... 0 0 (micromhos at
Bicarbonate (HCOy) 3 36 25 C.)eecescencnecens 31.6 83.5
Sulfate (SO,) «.eeeeeees 9.8 9.1 || Turbidity.....cce0eenne 0 2
Chloride (C)) ......... 1.2 1.5 || Temperature (F.)... 66 59
Fluoride (F) ....... .2 .1 |iDate of collection... [Dec. 18, | Dec. 18,
Nitrate (NO,) ceesseven .0 .1 1951 1951
Dissolved solids..... 30 56

2wells 1 and 2.
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EASLEY
(Population, 6,316)

Ownership: Municipal; also supplies suburban districts. Total population sup-
plied, about 8,400.

Source: Burdine Creek (70 percent of supply): Maddog Branch (30 percent of sup-
ply). The intake onBurdine Creek is 3 miles northeast of the city; on Maddog
Branch, about 1 mile northeast of the city.

Treatment: Prechlorination, coagulation with alum and lime, sedimentation,
rapid sand filtration, adjustment of pH with soda ash, (sodium metaphosphate
and ammonia occasionally).

Rated capacity of treatment plant: 2,000,000 gpd.

Raw-water storage: None.

Finished-water storage: Clear well, 900,000 gal; 3 elevated tanks, 500, 000,
200,000, and 60,000 gal.

ANALYSES
(Analyses, in parts per million, by U. S. Geological Survey)
Raw |Finished Raw |Finished
water water water water
Silica (Si0) .ceeeeeens| 11 10 Hardness as CaCOy:
Iron (Fe) ccovevernnenss .06 .04|] Total .ccervvcnnncenes 10 14
Manganese (Mn)..... .00 .00|| Noncarbonate...... 2 0
Calcium (Ca)......... 2.8 4.4
Magnesium (Mg)..... L .7 ||COolor eececessenercssenes 5 2
Sodium (Na) ...ccceeee 2.3 7.3 |3) ; TN 6.8 7.2
Potassium (K) ....... . : Specific conductance
Carbonate (CO,) ..... 0 0 (micromhos at
Bicarbonate (HCO,) 10 18 25 C.)uevenresennnnne 31.2 65.9
Sulfate (SO,) .veeerecae 2.0 8.1 || Turbidity...c.cccevuees 30 1
Chloride (C) ......... 2.1 3.5 (| Temperature (F.)... 44 46
Fluoride (F) .......... .2 .2 {|Date of collection... |Dec. 20, | Dec, 20,
Nitrate (NOy) ......... 1.5 1.3 1951 1951
Dissolved solids..... 28 45
Regular determinations at treatment plant, 1950
Alkalinity Hardness
as CaCoO,. pH as CaCO, Turbidity
(ppm) (ppm)
" Av| Max|Min| Av |[Max|Min| Av | Max|Min | Av |Max| Min
Raw water......... 14 171 10] 6.3} 6.9 5.7 -- -- -- 301,000f 25
Finished water..| 22 271 --117.3 7.‘4 7| 16 20 14 5 5
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FLORENCE
(Population, 22,513)

Ownership: Municipal; also supplies suburban areas. Total population supplied,
about 25, 000.

Source: 5 wells (6, 9 to 12) 735, 728, 768, 740, and 758 ft deep; yield reported
to be 860, 300, 740, 820, and 920 gpm.

Treatment: Aeration, filtration (iron and CO, removal), pH adjustment, and
chlorination.

Rated capacity of treatment plant: 4,896,000 gpd.
Raw-water storage: None.

Finished-water storage: 2 ground reservoirs, 1,400,000 gal; 3 elevated tanks,
100, 000, 500,000, and 300,000 gal.

ANALYSES

(Analyses, in parts per million, by U. S. Geological Survey)

Well 6 Well 12 Wells 649,

(raw water) (raw water) | (finished water)
Silica (Si0) cievreecncererccnencerense 31 18 21
Iron (Fe) eececreerececcncnnconcecnnnans 3.4 1.2 .14
Manganese (MN) ...cceveceverncennens .00 .00 .00
Calcium (Ca) tseescesscnccstrncenrsane 7.6 2.1 12
Magnesium (Mg)...coeeeeecerrnnecnns 2.6 1.5 2.7
Sodium (Na)..c.cceesnrineensniianee } 12 17 31
Potassium (K) ..cceecevereenrenencens
Carbonate (COg) ...ccvvurrerrcecannes 0 0 0
Bicarbonate (HCOg)....ceceveurnenes 19 27 85
Sulfate (SO.)....eceevuen. 9.8 8.5 10
Chloride (C1) .ccevirierecereonncacaces 20 12 20
Fluoride (F) ..cceeeverancecnncarecnnse .3 .1 .2
Nitrate (NOg) c.cevirererecenececsenens .0 .0 ) .1
Dissolved SOlidS ..eceeceenscensenes 96 1 140
Hardness as CaCOy:

Total ..ccovviieennrensnnccccnnnncecns 30 11 41
Noncarbonate ......ceeeeeveceence. 14 0 0
COlOr vuieviceennnecennsensensssonsconse 3 2
0] = S 5. 8 6. 7.2

Specific conductance .

(micromhos at 25 C.)....ceeuee. 129 10 228
TULDIditY evverernereees sorens coverens 0 0
Temperature (F,).«.... erreccccccans 617 6 69
Date of collection «eccvveeeeacensa...] Dec. 18, 19511 Dec. 18, 1951 Dec. 18, 1951
Depth (feet) .....ccevvvvnvienninnenees 735 785
Diameter (inches)........ ceererecaes 18 20
Date drilled ........c.ccouenene. veeres Nov., 1930 July, 1950
Percent of supply .c.cccevvvvvnnnnnn. -- -~
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GAFFNEY
(Population, 8,123)

Ownership: Municipal; also supplies suburban districts. Total population sup-
plied, about 11,000.

Source: Cherokee Creek.

Treatment: Coagulation with alum and lime, activated carbon, sedimentation,
rapid sand filtration, chlorination, Calgon, and adjustment of pH with lime.

Rated capacity of treatment plant: 2,000,000 gpd.

Raw-water storage: 2,000,000 gal.

Finished-water storage: 2 clear wells, 450,000 and 100,000 gal; 1 standpipe,
500,000 gal; 1 elevated tank, 500,000 gal.

The treatment plant is on the creek 3.5 miles from the city.

ANALYSES
(Analyses, in parts per million, by U. S. Geological Survey)
Raw [Finished .1 Raw |Finished
water water water water
Silica (Si0y) ...uveeees 11 10 Hardness as CaCOy:
Iron (Fe) cceeeirnnnnene .07 .04 Total cvececcosscncss 11 15
Manganese (Mn) ..... .0 .07|| Noncarbonate...... 0 4
Calcium (Ca) ......... 2.4 4.0
Magnesium (Mg)..... 1.2 1.2 ||Color cervecreccrnocnanes 7 6
sodium (Na) es80eccsne 4 1 3 4 pH 9s000000s00000000000000 6‘ 0 6' 3
Potassium (K) ....... : : Specific conductance
Carbonate (CO) ..... 0 0 {micromhos at
Bicarbonate (HCOy) 15 14 25 C.)eeueerennnenens 41.7| 52.4
Sulfate (SO)) .......... 2.4 5.8 || Purbidity.............. == ==
Chloride (C)) ....... . 3.0 3.1 ||Temperature (F.)... 54 46
Fluoride (F) .......... .0 .0 ||Date of collection... [Feb. 14, |Feb. 14,
Nitrate (NOy) ......... 1.0 7 1951 1951
Dissolved solids..... 33 317
Regular determinations at treatment plant, 1950
Alkalinity Hardness
as CaCO, pH as CaCO, Turbidity
(ppm) (ppm)
" Av|Max| Min| Av [Max| Min| Av |Max|Min | Av|{Max|Min
Raw water......... 9 10 7 6.17.1| 6.5 -- - - 75| 375 30
Finished water... 12 14 10 7.3 7.5 7.1 21 26 18| -- - --




112

GEORGETOWN
(Population, 6,004)

Ownership: Municipal; also supplies suburban districts.

plied, about 8, 500.

SOUTH CAROLINA

Total population sup-

Source: 5 wells (1 to 5) 650, 850, 850, 925, and 800 ft deep; yield reported to be
190, 210, 150, 200, and 400 gpm.

Treatment: Chlorination.

Raw-water storage: A reservoir, 230,000 gal.
Finished-water storage: 1 standpipe, 146,000 gal.

Water from well 1 and 2 is pumped into a reservoir dnd is chlorinated when pump-
ed from this to the distribution system.

ANALYSES

(Analyses, in parts per million, by U. S. Geological Survey)

Wells 1 and 2 Well 3 Well 4
(raw water) | (raw water) (raw water)

Silica (SiO)) .......... 13 12 14
Iron (Fe) eeveerverennnnnes cesesranens . .13 .17 .12
Manganese (Mn)......... eeesennenons .00 .00 .00
Calcium (Ca) sesccscssase eescassccsscce 2.1 2.0 2.4
Magnesium (Mg)....ccceveeveceecennes .6 .9 T
Sodium (Na)......... cereceencnns
Potassium (K) ..cceeeeveeeenncrences } 215 219 246
Carbonate (COg) ...evevueencnccncenes 26 20 17
Bicarbonate (HCOy)......c....... 467 463 528
Sulfate (SO,)..c.ccereenne. ceerenns 1.4 3.0 2.1
Chloride (C1) ...ccceeecenceccrcnsosces 32 46 54
Fluoride (F) cccceeeeereerrcocnnsecens .9 1.1 1.1
Nitrate (NOg) ..cvcevrererecacennnranes 1.1 .8 .8
Dissolved solids ........ceeeeee 522 536 599
Hardness as CaCOy:

Total ccccvveiinecenrcncinasseanscans 8 9 9
Noncarbonate .c..eceeecicvcccescns 0 0 0
(010 1+ P, . 5 4 3

Specific conductance

(micromhos at 25 C.)..c.ceueee 356 878 982
Turbidity .....eevvvvvene veeeeereeene 0 1 1
Temperature (F, )-cceescsercececonas - 76 -
Date of collection ...coeeeceeneeee.s] Dec. 19, 1951 |{Dec. 19,.1951 |Dec. 19, 1951
Depth (feet) .....ccvvvevvirvinnnnnennnd 650, 850 850 925
Diameter (inches)........ cevreenns . 8 8 8 8
Date drilled ........ccoceeevenicinneen 1932 1947

1899, 1932
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GREENVILLE
(Population, 58,161)

Ownership: Municipal; also supplies suburban districts. Total population sup-
plied, about 135,000. .

Source: Mountain streams, impounded.

Treatment: Chlorination, ammoniation, and soda-ash at Plant 1. Additional
chlorination and ammoniation at Plants 2 and 3.

Rated capacity of treatment plant: 40,000,000 gpd.

Raw-water storage: Impounding reservoir about 9,500, 000,000 gal.

Finished-water storage: 1 reservoir, 22,000,000 gal; 2 standpipes, 1,220,000
and 460,000 gal.

Table Rock Reservoir is about 22. 8 miles from the city limits. Plant 1 is about
1,000 feet from the reservoir. Water from Table Rock reservoir is treated at
Plant 1, flows to two equalizing reservoirs, No. 3, 19.3 miles east of Table
Rock Reservoir and No. 6, 16.7 miles southeast of Table Rock Reservoir.
From these reservoirs, water flows through two separate lines to chemical
plants 2 and 3 for additional treatment with ammonia and chlorine before en-
tering the distribution system and standpipes.

ANALYSES
(Analyses, in parts per million, by U. S. Geological Survey)
Raw Ffmished' Raw |Finished
water water water water
Silica (Si0,) .evevreees 7.8 9.2 ||Hardness as CaCO,:
Iron (Fe) esssscsnsnsees .03 .09 Total cececassencences 4 4
Manganese (Mn)..... .00 .00{| Noncarbonate...... 0 0
Calcium (Ca)..ccceue. .9 1.1
Magnesium (Mg)..... .4 .3 ||COlOr cocecoccecnsssssees 6 9
Sodium (Na) ...ceeeens 2.9 7.0 1) ; (RPN 6.2 6.6
Potassium (K) ....... } : *% || Specific conductance
Carbonate (COy) ..... 0 0 (micromhos at
Bicarbonate (HCOy) 8 18 25 C.)uenrecnnsacens . 18.0 45.0
Sulfate (SO,) veoveeeees 1.8 1.8 || Purbidity....cccceeeee -- --
Chloride (Cl)......... 1.0 1.5 || Temperature (F.)... 43 54
Fluoride (F) .......... .1 .1 ||Date of collection... |[Feb. 16, | Feb. 16,
Nitrate (NOg) .cceveuee .2 .4 1951 | 1951
Dissolved solids..... 17 30
Regular determinations at treatment plant, 1950
Alkalinity Hardness
as CaCO, pH as CaCO, Turbidity
(ppm) (ppm)
Av| Max{Min| Av [Max|Min| Av | Max|Min | Av |Max| Min
Raw water......... 5 6] 416.9| 7.2]6.6 1 1 1y 0O 0 0
Finished water..) 15 17| 13 ]18.4] 8.5/8.3 1 1 1] o 0 0
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GREENWOOD
(Population, 13,806)

Ownership: Municipal; also supplies suburban districts. Total population sup-
plied, about 18,000.

Source: Coronoco Creek impounded in two lakes (1 percent of supply); Saluda
River impounded in Lake Greenwood (99 percent of supply). The intake for
Coronoco Creek water is 5 miles east of the city, and the intake in Lake
Greenwood is about 10 miles east-northeast of the city.

Treatment: Coagulation with alum, sedimentation, rapid sand filtration, addition
of lime, and chlorination.

Rated capac1ty of treatment plant: 3,500,000 gpd.

Raw-water storage: Impounding lakes for Coronoco Creek 75,000,000 gal; reser-
voir 10,000,000. Lake Greenwood exceeds 1,000,000, 000 gal.

Finished-water storage: Clear wells, 1, 125,000 gal; 1 elevated tank,. 300,000
gal. (Additional facilities under construction).

ANALYSES

(Analyses, in parts per million, by U. S. Geological Survey) ‘
Raw |Finished Raw |Finished

water 2 | water water @ | water

Silica (8i0)) .ceeereras 13 13 Hardness as CaCO,:
Iron (Fe) cocouceennrens .12 .29|1  Total weceessrrcasns 8 19
Manganese (Mn)..... .00 .00/l Noncarbonate...... 0 0
Calcium (Ca) ceevveeee 2.0 6.0
Magnesium (Mg),,,,. .8 1.0 || COlOT seeersrascasrananas 45 7
Sodium (Na) «ceveveees 9.1 7.9 ) + 6.8 6.8
Potassium (K) ....... } : . Specific conductance
Carbonate (CO,) ..... 0 0 (micromhos at
Bicarbonate (HCO,) 22 27 25 C.)uevenvencnnnnns 72.1 76. 4
Sulfate (SO,) «veeereree 3.4 7.3 || Turbidity .cccceveeenns -- -
Chloride (C))........ . 3.9 4.2 || Temperature (F.)... 46 66
Fluoride (F) .......... .1 .1 ||Date of collection... |Feb. 16, | Feb.16,
Nitrate (NO) ......... .8 .5 1951 1951
Dissolved solids..... 417 53

Regular determinations at treatment plant, 1950

Alkalinity Hardness
as CaCQ, pH as CaCQ, Turbidity
(ppm) (ppm)

Av|Max| Min| Av |Max| Min| Av|Max|Min | Av|Max|Min
Raw water......... 20| 24 18f 7.2|7.3 | 6.9 17 -- --45 55 25
Finished water...] 22| 26 18] 7.9/8.4 | 7.7 20 22 - -- - -

2 1,ake Greenwood.
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GREER
(Population, 5,050)

Ownership: Municipal; also supplies suburban districts. Total population sup-
plied, about 10,100.

Source: South Tyger River, 90 percent of supply; enclosed springs, 10 percent
of supply. The intake on South Tyger River is about 2.5 miles northeast of
the city.

Treatment: Coagulation with alum and lime, sedimentation,- rapid sand filtration,
chlorination, Calgon and lime for adjustment of pH. Water from springs:
chlorination only.

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

Raw-water storage: Reservoir, 2,500,000 gal.

Finished-water storage: Clear well, 625,000 gal; elevated tank, 500,000 gal.

ANALYSES
(Analyses, in parts per million, by U, S. Geological Survey)

Raw |Finished Raw |Finished

water water water water
Silica (Si0,) .ecereree. 11 12 Hardness as CaCO,:
Iron (Fe) ccececerenenne .06 .04| Total weeececerecesees 9 22
Manganese (Mn) ..... .00 .00|| Noncarbonate...... 0 8
Calcium (Ca) ......... 2.3 7.5
Magnesium (Mg)..... .9 .9 ||COolOr ereecsrccrsnsasecee 5 1
Sodium (Na) ...c.ce... ¢) ; ST 6.9 7.0
Potassium (K) } 4.1 3.6 Specific conductance
Carbonate (COy) ..... 0 0 (micromhos at
Bicarbonate (HCO,) 14 17 25 C.)uveenencsnnnans 35.0 70.3
Sulfate (SO,) cecevueets] = 2.6 10 Turbidity ..ccocevvenee 28 1
Chloride (C})......... 2.5 3.0 ||Temperature (F.)... 43 43
Fluoride (F) .......... .1 .4 ||Date of collection... |Dec. 20, | Dec. 20,
Nitrate (NOy) ......... .5 .8 1951 1951
Dissolved solids..... 32 51
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HARTSVILLE
(Population, 5,658)

Ownership: Municipal; also supplies suburban districts. Total population sup-
plied, about 11,000.

Source: 12 wells: 2 Layne wells (old well at plant, new well at center of town)
240 and 375 ft deep; 2 wells at plant about 180 ft deep; 4 wells at plant, 160 to
180 ft deep; 4 wells drilled inside of the four last named wells to a depth of
220 it. The yield of the Layne wells is reported to be 814 and 800 gpm. The.
Layne well at the plant is used all of the time. The other wells of low yield,
pump into a reservoir and are used for an auxiliary or emergency supply.

Treatment: Calgon, caustic soda for adjustment of pH.

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

Raw-water storage: Reservoir, 500,000 gal.

Finished-water storage: 2 elevated tanks, 300,000 and 75,000 gal.

ANALYSES
(Analyses, in parts per million, by U. S. Geological Survey)
Raw |Finished Raw |Finished

water 2 | water? water 2 | water @
Silica (Si0 ) ..eveernen 8.7 8.9 [|Hardness as CaCO,
Iron (Fée) ceoverennnnenn .14 .18 Total ceccecercncscses 3 3
Manganese (Mn) ..... .00 .00|| Noncarbonate...... 1 0
Calcivm (Ca) .cureree. T .8
Magnesium (Mg)..... .3 .3 ||COolor seeeserenincesanees 1 2
Sodium (Na) ...ceeeeee 3) ; (PN 5.1 6.7
Potassium (K) ..... . > 1.5 1 Specific conductance
Carbonate (COy) ..... 0 0 (micromhos at
Bicarbonate (HCO,) 3 25 25 C.)ecerconncasinns 16.8 49.9
Sulfate (SO,) ...cevuee. 1.6 1.9 [ Turbidity .ccceeeeeeeen. 0 0
Chloride (Cl)......... 1.6 2.0 || Temperature (F.)... 65 64
Fluoride (F) cccvuvenes .0 .3 ||Date of collection.... |Jan. 10, [Jan. 10,
Nitrate (NO) ......... .0 .0 1952 1952
Dissolved solids..... 17 37
Depth (fEet) .uiiiiiiiiiiiiieiiiiiiiiiieeieireeerrrerarnrarastensacenes 240 240
Diameter (INCheS)..........cccveniieeneiriiiirreieirnsnrenencnsesrenenennns 20 20
Date drilled ............... Cerersettenrarenresstrneasas ceeenrreenns 1941 1941
Percent of supply ...cccevnvvvvviiiinnnnennne.. e eesesesesstssccscnncsraans -- --

2 Layne well at plant.
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LAURENS
(Population, 8,658)

117

Ownership: Municipal; also supplies suburban districts. Total population sup-

plied, about 11,000.

Source: Little River 50 percent of supply; Rabon Creek 50 percent of supply.
Treatment: Prechlorination, coagulation with alum and lime, sedimentation,
rapid sand filtration, and postchlorination.

Rated capacity of treatment plant: 3,000,000 gpd.

Raw-water storage: 2 impounding reservoirs, 5,100,000 gal.
Finished-water storage: Clear well, 500,000 gal; 3 elevated tanks, 375,000 gal.

ANALYSES

(Analyses, in parts per million, by U. 8. Geological Survey)

Little River' | Rabon Creek Little River

(raw water) (raw water) |[(finished water)
Silica (SI0,) .ieceverrercecececnranenes 19 18 19
Iron (Fe) eeeeceverrererecnresasnesnees .04* .08 .03
Manganese (Mn) ....coeveereennenens .00 .00 .00
Calcium (Ca) eeeceroscnrescasancacese 3.8 4.3 11
Magnesi(um (ME)eeeenreeracnnennnece 1.5 1.4 1.6
Sodium (Na)..c.ceerreereeeconacennses
Potassium (K) ..cceeeevecnncernencees } 5.8 6.1 6.3
Carbonate (COy) ...oeereerrvereccnnee 0 0 0
Bicarbonate (HCOy)........... 25 27 30
Sulfate (SO)..cceeuree-... creeenses 2.7 2.3 15
Chloride (C1) ...cceereeeeececennancres 3.0 3.1 4.9
Fluoride (F) ...cccoeevvneerenecncnnees .1 .1 .1
Nitrate (NOg) .c.ccuveenrenrnoceecanese .5 .8 .6
Dissolved S0lidS .ceieeeievencencenss 52 52 T4
Hardness as CaCOy:

Total ...... 16 16 34
Noncarbonate ....cc.ceevseencenne. 0 0 9
COlOT cuverrinrseciassesennasconsensaanes GJ T 3
3] - SO 7.1 7.2 6.8

Specific conductance
(micromhos at 25 C.)........... 62,7 60. 104
TUIbIdity cevvvrvnneneees vorees sererene -- - --
Temperature (F,)---.. sescennsenasas 60 6 g2
Date of collection «.cceeeseennnneaef Mar. 9, 1951 Mar. 9, 1951 Mar. 9, 1951
Regular determinations at treatment plant, 1950
Alkalinity Hardness
as CaCQ, pH as CaCO, Turbidity
(ppm) (ppm)
Av|Max| Min| Av {Max| Min| Av Max|Min | Av|Max|Min
Raw water......... 24| 30 20( 6.6/7.0( 6.2{ -- -- -4 38} 159 14
Finished water...] 24! 32 221 7.6/ 7.8 7.2] -- - -4 <3 -—] --




118

(Population, 6,834)

Ownership: Municipal.

SOUTH CAROLINA

MARION

Source: 5 wells (1, 3 to 6) 200, 81, 150, 378, and 190 ft deep; yield reported to
be 100, 80, 180, 300, and 200 gpm.

Treatment: None.

Storage: Reservoir, 240,000 gal; elevated tank, 150,000 gal.

ANALYSES

(Analyses, in parts per million, by U. S. Geologics! Survey)

Wells
(composite Well 3 Well 5
sample)
Silica (S8i0,) .iececercrcesrssececcssese 36 40 38
Iron (Fe) ciecenceccecencenceceecaencess . 24 .83 .26
Manganese (Mn) ...oeeevecececerennes .00 .00 .00
Calcium (Ca) seeererrecacsocrcnenees 5.7 2.2 2.0
Magnesium (Mg)..coeeecececeeneanee L .9 .9
Sodium (Na)....eceeeerrececreraronces
Potassium (K) ..eeeereeeneenneceenens } 44 43 43
Carbonate (COy) ..cvucerereecesecsens 0 0 0
Bicarbonate (HCOyg)....ccceeeuese. 115 115 109
Sulfate (SO.).c..ceeeencaiersrvoncanses 7.5 1.3 3.3
Chloride (Cl) ....c.eceveeerecennrences 6.8 3.9 6.0
Fluoride (F) ..ccccveecnnececencnncenes .5 .5 .1
Nitrate (NOg) ..ccceereeccrrecocecsenes .1 .1 .0
Dissolved solids ...ccceeecenecneness 162 149 147
Hardness as CaCOy:

Total ceievvincnioicneninccsncenncsans 17 9 9
Noncarbonate ........cevveeenennes 0 0 0
COlOT ..evrrerenrraccneceecanosnncaansene 9 13
1) ; S secsteasessenes 7.4 (B 7.2

Specific conductance

{micromhos at 25 C. )......ce.e. 217 19 193
TUrDidity ceeeeeeveeseces cocnes cennnes 1 1 --
Temperature (F_ ) teeecsentcensscscns 61 6 70
Date of collection -..................| D€C. 18, 1951} Dec. 18, 195) Feb. 1, 1950
Depth (feet) ....c.covuvvennnnnns veverd - 81 378
Diameter (inches).....c.ccceeeuuenes - 8 10
Date drilled ........ - - 1948
Percent of supply ............... - - -
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NEWBERRY
(Population, 7, 546)

Ownership: Municipal; also supplies suburban districts. Total population sup-
plied, about 8, 500.

Source: Bush River. The intake on Bush River is about 2. 8 miles southwest of
the city.

Treatment: Coagulation with alum, chlorination, ammoniation, rapid sand filtra-
tion, and adjustment of pH with lime.

Rated capacity of treatment plant: 2,000,000 gpd.

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

Finished-water storage: 3 clear wells, 1,000,000 gal; 2 elevated tanks, 150, 000
gal each.

ANALYSES

(Analyses, in parts per million, by U. 8. Geological Survey)

Raw |Finished Raw |Finished
water water water water
Silica (810p) «ceovveses| 26 25 Hardness as CaCOj:
Iron (Fe) cceveevnenneee .02 .03 Total «cseeeccsnasennse 32 54
Manganese (Mn)..... .00 .00|| Noncarbonate...... 0 7

Calcium (Ca) ......... 7.5 16

Magnesium (Mg)..... 3.3 3.4 ||Colorceescscecccecenace 43 7
Sodium (Na) .ceeeeneee 8.9 9.9 ) ; (R 6.8 7.7
Potassium (K) > : : Specific conductance

Carbonate (CO)) ..... 0 0 (micromhos at

Bicarbonate (HCO,) 47 57 25 C.)eereesecnseenes 108 156
Sulfate (SO,) ceovereens| 3.8 | 16 || Purbidity....cceeesunes -- --
Chloride (Cl) ......... 6.0 6.9 || Temperature (F.)... -- --
Fluoride (F) ....ccueue .1 .1 ||Date of collection... |[Feb. 21, | Feb. 21,
Nitrate (NOy) ......... .5 .6 1951 1951

Dissolved solids..... 80 109
Regular determinations at treatment plant, 1950

Alkalinity Hardness
as CaCO, pH as CaCO, Turbidity
(ppm) (ppm)
Av|Max| Min| Av |Max| Min| Av|Max|Min| Av|Max|Min
Raw water......... 45 50 40| 7.2|7.4 | 7.0| 80| 100 60| 20| 200 10
Finished water...| 15 50 40| 8.2/8.4 | 8.0 80| 100 60, 5 8 3
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ORANGEBURG
(Population, 15, 322)

Ownership: Municipal; also supplies suburban districts. Total population sup-
plied, about 16, 000.

Source: North Fork Edisto River. The intake on North Fork Edisto River is
within the city limits.

Treatment: Prechlorination, coagulation with alum and lime, sedimentation,
rapid sand filtration, and postchlorination. :

Rated capacity of treatment plant: 2,000,000 gpd.

Raw-water storage: None.

Finished-water storage: 2 clear wells, 750,000 gal; 3 elevated tanks, 150,000,
250,000, and 50,000 gal.

ANALYSES

(Analyses, in parts per million, by U. S. Geological Survey)

Raw |Finished Raw [Finished
water water water water
Silica (8iQy) .......... 4.7 1.4 ||Hardness as CaCO,:
Iron (Fe) ....ceevnnnee. .12 .03|] Total ceecencerencanes 9 27
Manganese (Mn)..... .00 .00|| Noncarbonate...... 1 13
Calcium (Ca) ...... 2.4 10
Magnesium (Mg)..... T .6 [{COIOr cecrseresacrsasens 22 2
Sodium (Na) .......... 3 3] ; SN 5.8 6.4
Potassium (K) } 3. 8.1 Specific conductance
Carbonate (CO,) ..... 0 0 (micromhos at
Bicarbonate (HCOy) 10 18 25 C.)uereerenennnnes 30.2| 77.8
Sulfate (SO,) .eceeeree. 2.1 8.7 || Turbidity ..eveveeeeeen. -- --
Chloride (C))......... 3.6 7.2 || Temperature (F.)... -- --
Fluoride (F).......... .1 .0 ||Date of collection... | Mar. 6, Mar. 6,
Nitrate (NO,) ......... .4 B | 1951 1951
Dissolved solids..... 27 50
Regular determinations at treatment plant, 1950
Alkalinity Hardness Tempera-
as CaCO, pH as CaCO, ture
(ppm) (ppm) (°F.)

Av| Max{Min( Av [Max|Min| Av | Max|Min | Av | Max| Min
Raw water......... 5 --| --| 5.8/ --| -=-| --] --] - 48 59{ 35
Finished water..| 13| -- --1 8.7 --{f -- 40 55|~ 28 -- .-l --
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ROCK HILL
(Population, 24,502)

Ownership: Municipal; also supplies suburban districts. Total population sup-
plied, about 27,000.

Source: Catawba River. The intake in the river is about 5 miles north of the city.

Treatment: Coagulation with alum, activated carbon, sedimentation, rapid sand
filtration, ammoniation, and chlorination.

Rated capacity of treatment plant: 4,000,000 gpd.

Raw-water storage: None.

Finished-water storage: Clear well, 1,000,000 gal; elevated tank, 1,500,000 gal.

ANALYSES
" (Analyses, in parts per million, by U. S. Geological Survey)
Raw Finishec;[[ Raw |[Finished
water water water water
Silica (SiOp) ...ovvrees 12 9.6 ||Hardness as CaCO,:
Iron (Fe) ITTYYIYY Y seee .02 .02 Total eecscevecssesses 14 13
Manganese (Mn)..... .00 .05/l Noncarbonate...... 0 0
Calcium (Ca) ....c.e.. 3.4 3.2
Magnesium (Mg)..... 1.4 1.3 || COlorscscecsiaracsessses 3 3
Sodium (Na) ......e... PH.......... 6.7 6.7
Potassium (KX) ....... > 5.9 12 Specific conductance
Carborate (COy) ..... 0 0 {micromhos at
Bicarbonate (HCOy) 20 28 25 C.)eeeianenencenns 58.2 83.8
Sulfate (SO,) ....ccec.. 4.9 9.5 || Turbidity .cecccucenenns -- --
Chloride (C])......... 3.2 3.5 || Temperature (F.)... - 46 44
Fluoride (F) .......... .1 .1 ||Date of collection... |Feb. 14, |Feb. M4,
Nitrate (NOy) ......... .9 .5 1951 1951
Dissolved solids..... 42 54
Regular determinations at treatment plant, 1950
Alkalinity Hardness
as CaCO, pH as CaCO, Turbidity
(opm) (ppm)
Av|Max| Min| Av [Max| Min| Av {Max|Min | Av|Max|Min
Raw water......... 18| 22 16| 6.8/ 7.0 6.5/ 14 16| 12 25| 500| 20
Finished water...] 28| 32 26| 8.3/8.5] 8.1] 14 16| 12 1 1 1
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SPARTANBURG
(Population, 36, 795)

Ownership: Municipal; also supplies suburban areas. Total population supplied,
about 60, 000.

Source: South Pacolet River impounded. The intake is about 13 miles north of
the city. ‘

Treatment: Coagulation with alum and lime, sedimentation, rapid sand filtration,
chlorination, adjustment of pH with soda-ash, and addition of phosphate for
corrosion control.

Rated capacity of treatment plant: 10,000,000 gpd.

Raw-water storage: Impounding reservoir, 879,000,000 gal.

Finished-water storage: Clear well, 1,000,000 gal; 2 reservoirs, 6,000,000 gal;
elevated tank, 1,500,000 gal. Additional facilities: at Camp Croft 1 stand-
pipe, 2,300,000 gal; at Camp Wadsworth 1 reservoir, 216,000 gal.

ANALYSES
(Analyses, in parts per million, by U. S, Geological Survey)
Raw |[Finished Raw |Finished
water water water water
Silica (SiOp) .cvvrerees 12 11 Hardness as CaCO;:
Iron (Fe) ceeeinrncnnas .04 ;04| Total secerscercosonee 18 18
Manganese (Mn)..... .00 .00|| Noncarbonate...... 6 5
Calcium (Ca)......... 5.7 5.6
Magnesium (Mg)..... .9 1.0 ||Color seecrcecscccneccens 3 7
Sodium (Na) ...ccceees PH.ciiiiiinrnncorsanenes 6.5 6.3
Potassium (K) } -6 4.9 Specific conductance
Carbonate (CO,)..... 0 0 (micromhos at
Bicarbonate (HCO,) 15 16 25 C.)eeerncntnnnens 35.1 64.6
Sulfate (SO,) .coeveees. 2.9 10 Turbidity...c...... -- --
Chloride (C))......... 2.2 3.1 || Temperature (F.)... 41 43
Fluoride (F) .......... .1 .1 ||Date of collection... |Feb. 16, | Feb. 16,
Nitrate (NOg) ......... W .6 1951 1951
Dissolved solids..... 34 46
Regular determinations at treatment plant, 1950
Alkalinity Hardness
as CaCQ, pH as CaCO, Turbidity
(ppm) (ppm)
Av| Max|Min| Av |Max|Min| Av | Max|Min | Av | Max| Min
Raw water......... 10 14f 8| 6.6| 7.0/6.1] 0.8 -- --] 100{500 20
Finished water.. 16| 14| 18| 7.2| 7.3/ 7.1| 1.0 --| --| 2.5/1.0} 5.0
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SUMTER
(Population, 20,185)

Ownership: Municipal.

Source: T wells: 4 deep wells (1 to 4) 625, 625, 625, and 615 ft deep; 1 battery
of 3 shallow wells. The yield of the deep wells is reported to be 1,400, 1, 580,
1,000 and 1,650 gpm, and of the battery of 3 shallow wells, 550 gpm.

Treatment: Water from wells 2 and 3 treated with calgon; water from shallow
wells, not treated.

Raw-water storage: None.

Finished-water storage: Standpipe, 335,000 gal; elevated tank, 100,000 gal;
reservoir, 1,000,000 gal.

ANALYSES
(Analyses, in parts per million, by U. 8. Geological Survey)
Raw inished Raw {Finished

water 2 |water 2 water 2 | water a
Silica (8i0)) .......... 13 11 Hardness as CaCOj:
Iron (Fe) cvcevevnnannn 2.1 .62l  Total veeveecreccannn 5 7
Manganese (Mn)..... . 00 .00{ Noncarbonate...... 2 2
Calcium (Ca) .eeeveees 1.0 1.4
Magnesium (Mg)..... .5 .9 [|COlor sesececaseaasacesas 1 1
Sodium (Na) .......... 4.4 6.5 1) ; SR 5.2 5.6
Potassium (K) } : : Specific conductance
Carbonate (COy) ..... 0 0 (micromhos at
Bicarbonate (HCO,) 3 6 25 C.)eevenerenncnnee 33.1 47.5
Sulfate (SQ,).......... 7.5 6.3 || Purbidity..ccecovacenes 1 1
Chloride (C)) ......... 2.6 4.5 || Temperatnre (F.)... -- --
Fluoride (F) .c.eeeeu.e .1 .1 ||Date of collection... |Dec. 19,|Dec. 19,
Nitrate (NO) ......... .0 4.1 1951 | 1951
Dissolved solids..... 30 37

2 Mixed water from wells 2, 3, and 3 shallow wells.
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UNION
(Population, 9,730)

Ownership: Municipal; also supplies suburban areas. Total population supplied,
about 11,000,

Source: Broad River 50 percent of supply; Big Browns Creek and Unnamed Creek
50 percent of supply. The intake on Broad River is about 9 miles north of the
city.

Treatment: Coagulation with alum, soda-ash, chlorination, sedimentation, rapid
sand filtration, and ammoniation.

Rated capacity of treatment plant: 4,000,000 gpd.

Raw-water storage: Impounding reservoirs, 65,000,000 gal.

Finished-water storage: 2 clear wells, 500,000 and 275,000 gal; standpipe,
250,000; 1 elevated tank, 400,000 gal.

ANALYSES

(Analyses, in parts per million, by U. 8. Geological Survey)

Broad River| D Eraan | UCrean |Bimished) o

(raw water) |(raw water) | (raw water) | water)
Silica (810, .iecercrecnrercncrnnae 15 20 19 15
Iron (Fe).ecreecrerscerecssesossene .04 . 25 .08 .05
Manganese (Mn) ...ccceveecncieee .00 .00 .00 .00
Calcium (Ca) cecueirerereenceenes 4,6 3.8 3.6 4.0
Magnesi(um (M) ceeereencenncnne 1.5 1.5 1.4 1.5
Sodium (Na)...cceveecisceerencense
Potassium (K) .ccceeernvecnennnne } 5.3 6.3 5.6 16
Carbonate (COg) cecvernrerncsnrne 0 0 0 0
Bicarbonate (HCOg)...vce000snse 25 27 24 39
sulfate (804) 90s00c000000cs0cvsonnne 3.1 1-6 2.1 12
Chloride (Cl). .ccceeenrerececarene 3.2 3.2 3.0 3.9
Fluoride (F) ...ccccecrcecenncnces .1 .2 .2 .1
Nitrate (NOg) c.cevereesinersacscns .9 .6 .4 .4
Dissolved solidS ...ccceeevenanee 46 51 47 72
Hardness as CaCOy: .

Total ceveerrrerrrennevnnannennns| 18 16 15 16
Noncarbonate .......... 0 0 0 0
(6753 1o s 16 217 7 3
0] s QY 6.7 6.4 6.6 7.3

Specific conductance
(micromhos at 25 C.) «s.... 60.8 58. 6 56.0 109
Turbidity ....... -- - -- -
Temperature (F.) ..c..coeeneeee 59 69 70 58
Date of collection.ccesescececess Mar. 8, Mar. 8, Mar. 8, Mar. 8,
1951 1951 1951 1951
Regular determinations at treatment plant, 1950
Alkalinity Hardness
as CaCO, pH as CaCoO, Turbidity
(ppm) (ppm)
Av|Max| Min| Av |Max| Min{ Av|Max|{Min| Av|Max|Min
Raw water......... 221 20 22| 7.2/7.4] 6.8 -- -—f == 80| 300§ 80
Finished water..., 30| 32| 30| 7 |7.4| 7.2| 14| 14 14| --| --| --
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ALEXANDRIA
(Population, 61,787)

Ownership: Alexandria Water Co. and Virginia Water Co., which distributes wa-
ter in.Fairfax County (both controlled by the American Water Works Co. Inc.,
Philadelphia, Pa.). Supplies also suburban districts and communities in
Fairfax County. Total population supplied, about 76,000.

Source: Occoquan Creek impounded. Auxiliary supply, 3 wells of total capacity
of 1,000,000 gpd. The well supply is used during summer months.

Treatment: Prechlorination, coagulation with alum and lime, activated carbon as
required, sedimentation, rapid sand filtration, postchlorination as required,
and adjustment of pH.

Rated capacity of treatment plant: 8,800,000 gpd.

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

Finished-water storage: Clear wells, 400,000 gal; undergound reservoir, 700,000
gal; open reservoir, 16,000,000 gal; other facilities, 3,300,000 gal.

The intake dam on Occoquan Creek and the treatment plant are about 20 miles
south of the city. This dam which is about 1, 800 ft upstream from tidewater
impounds about 55,000,000 gal. Another impounding dam about 7 miles above
tidewater impounds an estimated 1.5 to 2.0 billion gal. The raw water is
pumped through a 30 in. main to the treatment plant about } mile distant on a
hill at an elevation of about 245 ft. Finished water is pumped through high
service pumps to Alexandria, the intervening area, distribution, and storage.

The water of Occoquan Creek is subject to rather sudden changes in quality. At
times of heavy rains, turbidity changes are rapid and iarge. Color removal
is always a problem.

ANALYSIS
(Analysis, in parts per million, by U. 8. Geological Survey)
Finished _Finished
water water

- (city tap) (city tap)
Silica (SiQ,) .......... 9.5 || Hardness as CaCO3
Iron (Fe) ........ Cereecennen .09 Total ............. 43
Manganese (Mn) .......... .19 Noncarbonate ............ 17
Calcium (Ca) ...... 14
Magnesium (Mg) ......... 2.4 || Color .......... cecerectracenene 2
Sodium (N2) ..ccevevennenn. 4.0 [|[PH ceeeecccecccencrnranieccnnnne 7.9
Potassium (K) ............ .9 [l Specific conductance
Carbonate (COy) .......... 0 (micromhos at
Bicarbonate (HCO,) ..... 34 25 C.)ecoreenennns veveesane 121
Sulfate (SO,) .cevrereennnens 19 Turbidity ......ccccceceeneees .6
Chloride (Cl) ....... 4.2 || Temperature (F. ) . --
Fluoride (F) ....... ceceeres .0 || Date of collection ...... May 18,
Nitrate (NOQ,) ....... .6 1951
Dissolved solids ...... 74 i

Regular determinations at treatment plant, Jan. 1951

Alkalinity Hardness
as CaCo, pH as CaCoO, Turbidity
(ppm) (ppm)

Av| Max{Min| Av |Max|Min| Av | MaxjMin | Av | Max| Min
Raw water......... 24| 26 22] 7.417.3] 1.0{ -- -- -4 29 50| 16
Finished water..] 29| 32| 22| 8.4/8.7| 7.9 -~-| =~ -4 ~={ --| ==
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ARLINGTON COUNTY
(Population, 135, 449)

Ownership: The distribution system is owned and operated by Arlington County.
Finished water is purchased from Washington, D. C. Supplies also the city of
Falls Church, and areas in Fairfax County through Falls Church. Total popu-
lation supplied, about 158,000. .

Source: Potomac River. Finished water from the Dalecarlia treatment plant.
(See Washington, D. C.)

Finished-water storage: 3 ground reservoirs, 4 elevated tanks; total, 10,500,000
gal.

BRISTOL
(Population, 15,954)

Ownership: Municipal; also supplies suburban population of about 500. Total pop-
ulation supplied, about 16, 500.

Source: Clear Creek (50 percent of supply); Preston Spring (35 percent of supply);
and Mumpower Springs (15 percent of supply).

Treatment: Partial softening with lime, coagulation with copperas (and alum at
times of high turbidity), sedimentation, rapid sand filtration, and chlorination.
Spring supplies: chlorination.

Rated capacity of treatment plant: 2,000,000 gpd.

Raw-water storage: 5,000,000 gal.

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

The city of Bristol is served by two supply systems. Clear Creek and Preston
Spring supply one system (low service) and Mumpower Springs the other (high
service). Preston Spring is about 6.5 miles northwest of the city. Water from
Preston Spring is diverted to the treatment plant for the creek supply which is
located near the spring. Chlorinated water from the spring and finished water
from the treatment plant flow by gravity in a single pipe line to the city to low
service lines. Mumpower Springs (several springs) are about 4 miles north of
the city. Water from the springs is collected in an open reservoir about 1 mile
below the springs, from which it flows by gravity to the city to high service
lines. Chlorine is applied in the gravity line a short distance below the reser-
voir.

There is an 8 in. pipe line connecting the water supply system of Bristol, Tennes-
see with the supply system of Bristol, Virginia which can be used in emergen-
cies.
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BRISTQL--Continued
ANALYSES
(Analyses, in parts per million, by U. 8. Geological Survey)
Clear Preston | Finished | Finished
Creek rin;
‘, (ravlr‘ qv?ater)l (rasv? wager) water 2 water P

Silica (S10,) «..eeveeeees 3.6 1.8 4.0 2.0
Il‘Oll (Fe)....................-...... 006 e 02 002 -02
Manganese (Mn) ....ccceeeeveriees -- -- -- --
Calcillm (Ca) seesssnse escsesssoses 50 57 33 40
Magnesium (Mg) ..ecceecercncees 21 22 21 19
Sodium (Na)....ccceeeens cersvesene . .8 .1 .6
Potassium (K) ....... ceorenee 1.2 1.5 1.4 1.3
Carbonate (COy) .c.ceuveen cecvses 0 0 0 0
Bicarbonate (HCOy)...c.eeeuess 233 245 166 208
sulfate (so‘) ®ececonnssccssnnssntee 21 30 26 6. 5
Chloride (Cl). .ccceecercarencanene 1.0 1.4 2.4 2.8
Fluoride (F‘) eesesscssvscecBossree '2 '2 ’2 ’2
Nitra.te (No‘) D.0.00’..'.I0.00.I'I'O 209 606 4‘ 5 '8
Dissolved SOLAS ...cceercnencene 235 271 198 194
Hardness as CaCO,:

Total ....ceeee ceresceseene 211 233 169 178
Noncarbonate ......ceeceeneees 20 32 33 7
Color.....‘ ........... 0 200000 POES 0 0 0 0
PH.oooveeeeees cececesseecsssens 8.3 8.0 8.0 8.2

Specific conductance
(micromhos at 25 C.) ...... 384 430 310 321
Turbidity .ccoeeeeeeennes cececesse . 10 0 .5 0
Temperature (F.) .....ccoerenes 65 63 65 61
Date of collection.cceeereceseess| Sept. 12, Sept. 12,| Sept. 12, Sept. 12,
1951 1951 1951 1951
Regular determinations at treatment plant, 1950
Alkalinity Hardness Tempera-
as CaCO, pH as CaCO, ture
(ppm) (ppm) (°F.)
Av| Max{Min| Av |Max|{Min| Av | Max|Min | Av |Max| Min
Raw water......... 150 196 | 44 ] 8.2| 8.4/ 8.0] 230|244 | 218 55 68| 32
Finished water..] 431 58| 15{ 9.2 9.6| 8.9] 120{170 | 82 - =] -

a Clear Creek and Preston Spring.

b Mumpower Springs.
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CHARLOTTESVILLE
(Population, 25,969)

Ownership: Municipal; also supplies about 2,600 people outside the city limits.
Total population supplied, about 28, 600.

Source: Moormans River 90 percent of supply; Ragged Mt. reservoir 10 percent
of supply. ' _

Treatment: Prechlorination, coagulation with alum and lime, sedimentation, slow
sand filtration, postchlorination, addition of sodium phosphate, and fluorida-
tion with sodium silicofluoride. = Copper sulphate for the control of algae.

Rated capacity of treatment plant: 3,500,000 gpd.

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

Finished-water storage: 3,000,000 gal.

The filter plant is located in Charlottesville, on Reservoir Mt., western edge of
town. Water is piped from Moormans River Dam to the filter plant. The pipe
line passes Ragged Mt. Reservoir and excess water from Moormans River is
diverted, and stored in the Ragged Mt. Reservoir which also receives water
from Ragged Mt. watershed. Water from Ragged Mt. Reservoir is used to
balance the water needs.

ANALYSES
(Analyses, in parts per million, by U. 8. Geological Survey)
Ragged Mt. | Moormans | Moormans | Finished
Reservoir River River water
(raw water) |(raw water) |{raw water)
Silica (S10p) «.evererecnceeerercnee 7.8 10 8.3 7.8
Iron (Fe)ueeeceeereenrnreracesesess .02 .05 .28 .20
Manganese (Mn) ....c..ceceuenieee -- -- -- --
Calcium (Ca) .cceveeceriecncieese 3.4 3.5 2.1 2.6
Magnesi(um (Mg) ceerracienncnnes 1.1 1.5 1.0 .9
Sodium (Na)......ccece.-
Potassium (K) ....cceveeenennnne } 3.1 1.8 2.9 3.0
. Carbonate (COg) ...couverenennes 0 0 0 0
Bicarbonate (HCOg)...eceveenene 18 19 12 11
Sulfate (SO,) «++eesseernnennisses 1.9 2.2 2.7 3.0
Chloride (Cl). .ccceeerrenrncacnene 1.8 .5 1.9 3.0
Fluoride (F) ...cccceivrcacancncee .1 .1 .1 21.0
Nitrate (NOg) «ecevcseraanennenes .1 .1 .1 .1
Dissolved solidS ....eeececcccess 29 34 24 22
Hardness as CaCO,:
Total ..ccieeirernsscnccercecncnes 13 15 9 10
Noncarbonate ......ceeceeieeee 0 0 0 1
670 o) N 5 5 17 4
1+) - QPPN 6.4 6.5 7.2 6.9
Specific conductance ’
(micromhos at 25 C.) ...... 52.8 55. 2 25. 7 27.3
Turbidity cceccicerseccscencencences -- - - -
Temperature: (F.) ..... -- -- -~ --
Date of collection...cceeeveueees|  Aug. 27, Aug. 27, Mar. 22,] Mar. 22,
1948 1948 1951 1951
Regular determinations at treatment plant, 1950
Alkalinity Hardness
as CaCOQ, pH as CaCoO, Turbidity
(ppm) (ppm)
Av|Max| Min| Av |Max| Min| Av |[Max|{Min | Av|Max| Min
Raw water......... 10} 18 4| 6.3/6.3| 6.2/ 8| 10, 6] 18| 20 10
Finished water...] 14 16| 12| 6.6/ 7.0| 6.5 15| 16/ 14 3 5 1

a Average of several determinations, 1952.
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DANVILLE
(Population, 35, 066)

Ownership: Municipal; also supplies suburban population of about 800. Total
population supplied, about 35,900.

Source: Dan River. .,

Treatment: Coagulation with alum and lime, activated carbon, aeration (spray),
chlorination, sedimentation, rapid sand filtration, postchlorination, ammonia-
tion, and adjustment of pH with soda ash.

Rated capacity of treatment plant: 6,000,000 gpd.

Raw-water storage: 3,000,000,000 gal.

Finished-water storage: 9,000,000 gal.

The treatment plant is on the north edge of the city near the cotton mills. The in-
take is in the reservoir about 100 yards above the impounding dam of the River-
side and Dan River Cotton Mills.

ANALYSES

(Analyses, in parts per million, by U. 8. Geological Survey)

Raw ] Raw Finished
water water water

STIiCA (S10)) vovvrerssssrosssssnone || 13 12

Iron (Fe) ccccececnrenceccrcesnsencosese .01 --
Manganese (Mn) ......ccceeuenenncene
Calcium (Ca) ®esccecssesvsssecsscscnes
Magnesium (Mg)..ccccceerereceeenes
Sodium (N@)..cceeeereeenecnrsesernane }

-
W

(=]

(V]

1
1
-

.
DN = DD

BN o

Potassium (K) ...ccececeeenenrencnnns
Carbonate (COy) ...ceuvencsnrcaccnnes
Bicarbonate (HCOy)...ccceetannenee 2
Sulfate (SO ceeeeereceenvencrerecrens
Chloride (Cl) ...cceveveececnnnniesnes
Fluoride (F) ..cccceeceraceeccncencess
Nitrate (NOp) ...cccevecarcrceccencsens . .
Dissolved SolidS ...cceecerecsceceees 47 - 69
Hardness as CaCO,:

Total ..... teeveens csessscsscessscsnse 17 23 36

Noncarbonate ..ccccceeeecoanccnnes 0 0 5

w
DOt O = D
w

.
O bt
.

COlOr..cceviencenceercseescnscencecacens 4 25 0
PH....cccue.. veeevnnnnens 7.0 7.3 7.7
Specific conductance :

(micromhos at 25 C. ) - 60.3 97.0
TUurbidity cceveeeveccnecs sonsee secenens -- 4.0 .5
Temperature (F.) ccecesceeceenceas -- 5 73
Date of collection ecececeecnnnnere.s| July 21, 1947 Sept. 11, 1951] Sept. 11, 1831

Regular determinations at treatment plant, 1950

Alkalinity .Hardness
as CaCQ, pH as CaCO, Turbidity
(ppm) - ___(ppm)
Av| Max{Min| Av [Max{Min| Av | Max|Min | Av |Max| Min

Raw water......... 22 30f 12| 7.0|7.3 | 6.6 -- - --1 1.2/4.0 .2
Finished water..| 30| ' 40| 21| 8.7|9.4 | 8.3] --| -- - .3|1.8 .1
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FALLS CHURCH
(Population, 7,535)

Ownership: Distribution system, municipal. The city purchases its water from
Arlington County. Supplies about 15,000 people in Fairfax County. Total
population supplied, about 22, 500.

Source: Potomac River. Finished water from Dalecarlia treatment plant, Wash-
ington, D. C. through Arlington County. Emergency supply: 2 wells (4, 6)
430 and 748 ft deep; yield reported to be 40 and 35 gpm respectively; two standby
6 in. connections to Arlington County distribution system in case of mterrup-
tion of service in main line. (See Washington, D. C.)

Finished-water storage: 2 elevated tanks; 2 stand pipes. Total, 2,000,000 gal.

FREDRICKSBURG
(Population, 12,158)

Ownership: Municipal; also supplies a suburban population of about 2,000. Total
population supplied, about 14, 200.

Source: Rappahannock River.

Treatment: Primary sedimentation with alum, breakpoint chlorination, coa.gula-
tion with alum, sedimentation, rapid (anthrafilt) filtration, and adjustment of
pH with soda ash.

Rated capacity of treatment plant: 6,000,000 gpd.

Raw-water storage: 24,000,000 gal.

Finished-water storage: 3,500,000 gal.

Raw water is obtained from a canal that runs by the treatment plant. This canal,
and the dam that partially impounds the Rappahannock River, is owned by the
Va. Electric & Power Co. Water from the canal is run into the storage basin
and from there is pumped to the treatment plant.

ANALYSES
(Analyses, in parts per million, by U. S. Geological Survey)

Raw [Finished ) Raw |Finished

water water water | water
Silica (SiOy) .erevevees 7.8 8.2 ||Hardness as CaCOjy:
Iron (Fe) ceveereeeenese .12 05| Total secocsrecencases 20 20
Manganese (Mn)..... -- --|| Nencarbonate...... 0 0
Calcium (Ca)......... 5.0 5.1
Magnesium (Mg)..... 1.8 1.7 J|COlOr ceeessseennuraranee 6 1
Sodium (Na) .......... 3.4 17 ) ¢ SN 6.8 7.6
Potassium (K) ....... 1.1 1.1 |[|Specific conductance
Carbonate (COy)..... 0 0 (micromhos at

" Bicarbonate (HCO,) | 27 53 25 C.)uurrrvnerecenne 56. 9 116
Sulfate (SO,) «ccvreeene 2.4 7.7 || Turbidity cceeceriensesns 25 1.0
Chloride (CJ) ......... 2.5 4.9 ||Temperature (F.)... 76 75
Fluoride (F) .......... .1 .1 ||Date of collection... PBept. 13, Sept. 13,
Nitrate (NO) ......... .3 .1 1951 | 1951
Dissolved solids..... 40 5
Regular determinations at treatment plant, 1950
Alkalinity | Hardness
as CaCO, pH as CaCO, Turbidity
(ppm) ___{opm)
Av|Max| Min| Av |Max| Min| Av |Max|Min.| Av|Max|Min

Raw water......... 25| 28| 12| 7.0(7.3| 6.4| --| --| -- | 64| 300] 15
‘Finished water...]| 36| 50| 29| 6.7/8.9| 6.4| --| --| --| .7| 1.5| .5
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HARRISONBURG

(Population, 10,810)

131

Ownership: Municipal; also supplies about 1,000 people outside the city limits.

Total population supplied, about 11, 800.
Source: Riven Rock Spring (natural flow of Dry River and underflow of Dry River).
Treatment: Chlorination.
Rated capacity of treatment plant: 2,000,000 gpd.
Raw-water storage: None.
Finished-water storage: 21,000,000 gal.

The basin of Dry River is in the George Washington National Forest. The intake

works are about 13 miles west of the city.

The underflow in the valley of the

river is trapped in a gallery by extending the intake dam underground across
the valley floor for a distance of 900 ft to a rock cliff on one side of the valley.
The underground dam rests on bedrock. Water from the intake works is con-
ducted through a 14 in. pipe line to the chlorinating plant about 5 mile below
the intake dam, The chlorinated water is piped to the distribution system and
concrete storage reservoirs in the city through two interconnected parallel

pPipe lines.

(Analyses, in parts

The supply is by gravity throughout.

ANALYSES

per million, by U. S. Geological Survey)

Raw Finished‘ Raw |Finished
water water water water
Silica (Si0p) ..evevrees 5.3 6.0 |/Hardness as CaCO,:
Iron (Fe) cccvecrcnnneee .07 .05 Total sececerecencacss 7 8
Manganese (Mn)..... - --|| Noncarbonate...... 1 2
Calcium (Ca) ......... 1.4 1.4
Magnesium (Mg)..... .9 1.0 || COlOr creecerecnracenanes 10 5
Sodium (Na) ......c... 1.0 1.0 ||PH cevececcerserncencones 6.5 6.4
Potassium (K) ....... .6 .7 ||Specific conductance
Carbonate (COy) ..... 0 0 (micromhos at
Bicarbonate (HCOy) 8 7 25 C.)eeernsoncennens 23.6 25.0
Sulfate (80,) .ccvveren 3.6 3.7 || Purbidity...cccoceenees 0 0
. Chloride (Cl) ......... 1.0 1.8 || Temperature (F.)... 61 61
Fluoride (F) ceceeeee.. .0 .0 ||Date of collection... | Sept.12, |Sept. 12,
Nitrate (NO) ......... .1 1 | 1951 | 1951
Dissolved solids..... 18 18
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HOPEWELL
(Population, 10,219)

Ownership: Old Dominion Water Corp; also supplies about 5,000 people outside
the city limits, and the population in Camp Lee, Prison Camp, and Bland san-
itary Dist. Total known population supplied, about 15, 200.

Source: Appomattox River.

Treatment: Prechlorination, coagulation with alum, sedimentation, rapid sand
filtration, postchlorination, and adjustment of pH with lime.

Rated capacity of treatment plant: 30,000,000 gpd.

Raw-water storage: --

Finished-water storage: 3,000,000,000 gal.

ANALYSES
(Analyses, in parts per million, by U. S. Geological Survey)
"Raw |Finished Raw [Finished
water water water water
Silica (8i0p) ....eveee. 5.5 5.7 ||Hardness as CaCO,:
Iron (Fe) ..ccocuveneeee ", 23 L0511 Total siecccrssenncase 56 65
Manganese (Mn) ..... - --|| Nencarbonate...... 17 29
calCium (Ca)‘co.o‘ocooo 16 20 !
Magnesium (Mg)..... 4.0 3.7 ||COlOr ceecreserieccncenes 25 3
Sodium {Na) ..........| 21 17 3] ; SO 7.1 7.4
Potassium (K) ....... 1.8 1.8 ||Specific conductance
Carbonate (COy) ..... 0 0 (micromhos at
Bicarbonate (HCO,) 48 44 25 C.)eeereesnranenns 213 217
Sulfate (SO,) esesesecee 47 52 Turbidity ........ secsse 25 1.0
Chloride (Cl)......... 8.6 9.4 ||Temperature (F.)... - --
Fluoride (F).......... .1 .1 ||Date of collection... |Sept. 7, | Sept. 7,
Nitrate (NOy) ......... 1.5 1.1 1951 1951
Dissolved solids.....| 138 140
Regular determinations at treatment plant, 1950
Alkalinity Hardness ‘
as CaCoO, pH as CaCoO, Turbidity
(ppm) (ppm)
Av} Max{Min| Av |Max|Min| Av | Max|Min | Av |Max| Min
Raw water......... -~| 39 18} -o --| - --| --] - --1]350 30
Finished water..| -- 35 24 -47.4] 7.0] -- 60 300 --f -- -—
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LYNCHBURG
(Population, 47,727)

Ownership: Municipal; also supplies a population of about 7,000 people outside the
city limits, including Madison Heights Sanitary District in Amherst County.
Total population supplied, about 55,000,

Source: Pedlar River impounded in Pedlar Lake about 23 miles northwest of the
city. Auxiliary or emergency supply, James River.

Treatment: Coagulation with alum, sedimentation, sand filtration, chlorination,
and fluoridation.

Rated capacity of treatment plant: 8,000,000 gpd.

Raw-water storage: 600,000,000 gal.

Finished-water storage: 9,000,000 gal.

Water from Pedlar Lake flows by gravity through a 36 in. cast iron pipe to the
treatment plant in the southwest section of the city. Finished water is stored
in College Hill reservoir, Clay Street reservoir, and Fort Hill standpipe.
Distribution is by gravity flow.

ANALYSES
(Analyses, in parts per million, by U. S. Geological Survey)
Raw [Finished Raw |Finished
) water water water water
Silica (SiO,) ....... 13 13 Hardness as CaCOy:
Iron (Fe) ccceeennrnnne. .04 .05l Total ceeeecriencrenes 14 15
Manganese (Mn)..... - --|| Noncarbonate...... 0 2
Calcium (Ca) ...ceeee. 3.1 2.9
Magnesium (Mg)..... 1.5 1.9 || COlor ceeeiennrearranenns 6 3
Sodium (Na) .......... 2.2 3.2 IPH ceeeernecnenns 7.0 7.4
Potassium (K) ....... .8 .8 ||Specific conductance
Carbonate (CO,) ..... 0 0 (micromhos at
Bicarbonate (HCO,) 19 16 25 C.)ecersennnrennen 36.7 43.4
Sulfate (SO,) .....cc... 1.4 5.2 || Purbidity........ 7.0 0
Chloride (C)) ......... 1.2 1.8 ||Temperature (F.)... 66 66
Fluoride (F) .......... .1 .6 ||Date of collection... BSept. 11, |Sept. 11,
Nitrate (NOg) ...cvvsse .6 .3 1951 1951
Dissolved solids..... 36 39
Regular determinations at treatment plant, 1950
Alkalinity ’ Hardness
as CaCoQ, pH as CaCoO, Turbidity
(ppm) - (ppm)
Av|Max| Min| Av |[Max| Min| Av (Max | Min | Av|Max|Min
Raw water......... 11 14 9| 6.516.9] 6.2| -- - - 9| 32 5
Finished water... 9| 10 8] 6.3/6.6 { 6.0{ -- - -- 0 0 0
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MARTINSVILLE

(Population, 17,251)

Ownership: Municipal; also supplies about 1,000 people in suburban areas.

population supplied, about 18, 300.
Source: Beaver Creek 60 percent of supply; Jones Creek 40 percent of supply.
Treatment: Prechlorination, coagulation with lime and alum, activated carbon,

sedimentation, rapid sand filtration, postchlorination, and adjustment of pH

with lime.

Rated capacity of treatment plant: 5,000,000 gpd.
Raw-water storage: 500,000 gal.

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

ANALYSES

Total

(Analyses, in parts per million, by U. S. Geological Survey)

Beaver

Creek Creek Finished
(raw water) (raw water) water

Silica (Si0,) .ccvvveererrecrrerererese 20 19 18
Iron (Fe) ceuvececenreneenirnsecenenness .82 . 461 .13
Manganese (Mn) ...cceeeeenreseerecne -~ - -
Calcium (Ca) seeesesseonceecrencenncss 5.5 6.0 12
Magnesium (Mg)...cceeeeereseerenee 2.5 1.7 2.5
Sodium (Na)...cceeeeeernenencocncesene 3.5 3.2 3.5
Potassium (K) ..ccceeevververnconcene 1.3 1.0 1.1
Carbonate (COg) ..cevvererecncecennn. 0 0 0
Bicarbonate (HCOy).....ccceeuureen. 34 28 42
Sulfate (SO,)........ 1.4 3.5 9.7
Chloride (C))..... ceeescesscnscensaras 2.9 1.4 3.0
Fluoride (F) ..cccceveeareennenconcnnne .2 .1 .1
Nitrate (NOg) ...cceveeerraraacacnannns .3 .3 .1
Dissolved SolidS ..veverererceccecens 66 55 76
Hardness as CaCOy: '

Total ccceeverenenennne 24 22 40
Noncarbonate ....ceeeveecccscennes 0 0 6
Color........ 35 30, 0
) 3 S, 6.9 7.3 8.2

Specific conductance
(micromhos at 25 C.)........... 65.7 49.8 98.4
Turbidity coceeeeincnince covens cavennee 5.0 15 .5
Temperature (F, ) ceeeececesscssnnes 65 6 68
Date of collection .-eccvvesenren.....] Sept. 11, 1951] Sept. 11, 195‘]1.]Sept. 11, 1951
Regular determinations at treatment plant, 1950
Alkalinity Hardness
as CaCO, pH as CaCO, Turbidity
(ppm) (ppm)
Av| Max|{Min| Av |Max|Min| Av | Max|Min | Av |Max| Min
Raw water......... 21 29 116.9 | 7.1]6.6 —=l == --| 70]2000] 20
Finished water..| 19 27| 116.7{ 6.9(6.0 --| --| --10.5]0.5{ 0.5
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NEWPORT NEWS
(Population, 42,358)

Ownership: Municipal; also supplies Hampton, "Hilton, Phoebus, and other com-
munities in Elizabeth City, Warwick and York Counties. Total population sup-
plied, about 150, 000.

Source: Chickahominy River 42 percent of supply; Lee Hall and Harwood Mill
reservoirs 58 percent of supply. Skiffs Creek can be used in emergencies.
Treatment: Prechlorination, aeration, coagulation with alum, addition of carbon,
chlorination, sedimentation, rapid sand filtration, postchlorination, and ad-

justment of pH with lime. )

Rated capacity of treatment plants: 2 Lee Hall Reservoir plants: 8,000,000 gpd,

_and 6,000,000 mgd. Harwood Mill Reservoir plant: 6,000,000 mgd.

Raw-water storage: 1,754,000,000 gal.

Finished-water storage: Lee Hall underground reservoir, 3,500,000 gal; con-
crete reservoir (in Newport News), 3,500,000 gal; 2 elevated tanks, 1,000,000
and 100,000 gal.

Lee Hall and Harwood Mill reservoirs store the headwaters of Warwick and
Poquoson rivers, respectively. Water from the Chicahominy River is dis-
charged from a 32 mile 18 in. pipeline into Harwood Mill reservoir. Com-
bined waters from the Harwood Mill Reservoir are discharged into the Lee
Hall Reservoir.

ANALYSES

(Analyses, in parts per million, by U. 8. Geological Survey)

Raw Raw | RIEZ% gzlilr Finished
water @ water b (raw water) water C

Silica (SiOQ csstarcassassasseacess 2.1 |. 6.1 12 4.7
Iron (F€)eeveeereenensrencecnsssonse -- -- .04 .02
Manganese (Mn) ...cceeeveeersees - -- -- -
Calcium (Ca) .ceeeceeerercenseanes -- -- 33 25
Magnesium (Mg) ..c.cceeecerenees -- -- i.3 1.4
Sodium (Na)...c.veeeeereerencsoese 3.8 3.7 4.7 4.3
Potassium (K) .....cccoeevveennee 1.1 1.1 .9 1.0
Carbonate (COg) ...eecuvervanenns 0 0 0 0
Bicarbonate (HCOy)...cceceerens 21 54 104 59
Sulfate (SO,) sseeeseerececcenuanee 11 6 2.1 15
Chloride (Cl)...ccverereernseannee 4.6 5.4 8.0 12
Fluoride (F) .ccceeevrevereacncces .2 .2 .1 .1
Nitrate (NO) cveeereeersueensanes .8 .6 1.3 .1
Dissolved SolidS ...c.eeeeeeecene -- -- 129 110
Hardness as CaCO,:

Total cceveeeieneereriacncencncens 23 53 88 68

Noncarbonate ....... 6 9 2 20
(625310} PN 15 10 10 5
4] 3 SO 6.9 7.1 7.2 7.5
Specific conductance

(micromhos at 25 C.) ...... 66.9 173 191 164
Turbidity c.cceeevernecrencenncnes 3.0 2.5 2.5 .5
Temperature (F.) ..ccceeeenenee 74 i 78 78
Date of collection....cceeveeeess Sept. 5, Sept. 5, Sept. 4, Sept. 4,

1951 1951 1951 1951

2 Chickahominy River.
b Harwood Mill Reservoir.
€ Supply System.
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NEWPORT NEWS--Continued
Regular determinations at treatment plant, 1950

Alkalinity Hardness
as CaCo, pH as CaCoO, Turbidity
(ppm) (ppm)
Av|Max| Min| Av |Max| Min| Av |Max|Min | Av|Max|Min
Raw water......... 57| 63 52| 7.6|7.7| 7.5 =--| -- --12.212.3] 2.0
Finished water...!| 53| 59 | 49| 8.0/8.0 7.9] 93 | 113 731 .5 .5] .5

NORFOLK
(Population, 213, 513)

Ownership: Municipal; also supplies Portlock, South Norfolk, Virginia Beach,
other communities, suburban areas, and anunknownnumber of Army and Navy
personnel. To6tal population supplied, about 300, 000.

Source: Two systems of impounding reservoirs (lakes): Lake Smith system com-
prised of a chain of reservoirs known as Lake Wright, Lake Taylor, Little
Creek, Lake Lawson, Lake Smith and North Landing Lake about 5 miles north-
east of the city, and for the most part in Princess Anne County; and Lake
Prince system comprised of Lake Prince on Exchange Creek and Lake Burnt
Mills, a subsidiary reservoir, in Nansemond County about 18 miles from the
city. Auxiliary or emergency supply, Nottoway and Blackwater Rivers.

Treatment: (Both plants) prechlorination, coagulation with alum and lime, addi-
tion of activated carbon, bleaching clay when needed, sedimentation, rapid
sand filtration, postchlorination, and adjustment of pH with lime.

Rated capacity of treatment plants: Moores Bridges plant, 24,000,000 gpd; 37th
Street plant, 24,000,000 gpd.

Raw-water storage: 9, 700,000,000 gal.

Finished-water storage: 20,000,000 gal.

Water from the Lake Smith supply system is treated at the Moores Bridges treat-
ment plant located at the southern end of Lake Wright. Water from Lake
Prince and Lake Burnt Mills is conducted in two parallel mains, interconnected
at intervals, to the 37th Street treatment plant in Norfolk, where it is treated.
The two parallel mains are also connected by a 48 in. concrete main to the
Moores Bridges treatment plant, so that with this arrangement each of the
three mains can deliver water to either plant.
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NORFQILK--Continued
ANALYSES
(Analyses, in parts per million, by U. S. Geological Survey)
Raw Raw Raw Raw Raw
water2 | waterP | water¢ | waterd | watere
Silica (SiOp) ceererrveernnnns 6.0 4.4 4.5 1.5 3.7
Iron (Fe) ......... cerrsentes -- .02 -- - .04
Manganese (Mn) .......... -- -- - -- -
Calcium (Ca) .....c..evene. - 13 - - 11
Magnesium (Mg).......... . - 5.3 . - - 1.4
Sodium (Na) ......eeeeennne 10 18 3.9 3.2 4.1
Potassium (K) . ........... 1.8 2.6 1.3 1.2 1.3
Carbonate (CGQy) .......... 0 0 0 "0 0
Bicarbonate (HCQ,)...... 41 54 40 13 35
Sulfate (SO,) ......... esoans 26 15 4.0 6.0 4.7
Chloride (Cl) ...cceuvenenns 13 25 6.5 6.9 6.4
Fluoride (F) ........ ceneens .1 .2 .1 .0 .2
Nitrate (NO,) ....... 3.2 2.5 .6 .4 .8
Dissolved solids ......... --1 129 -- -- 60
Hardness as CaCO,:
Total .ieeeeerernnneencenns 49 54 38 16 33
Noncarbonate -««seeceeee 15 10 5 5 4
Color ...ccevvevvrnonnan. vevee 40 ki 10 8 8
pPH........... ceresseesaenaenes 7.1 6.8 7.4 7.0 6.7
Specific conductance
{micromhos at 25 C.) 143 208 96.0 52.5 91.0
TUrbidity veeevevveneensennns -- 15 -- -- 5.0
Temperature (F.)........ - - - - -
Date of collection ........ Sept. 6,| Sept. 5, Sept. 6, Sept. 6, Sept. 5,
1951 1951 1951 1951 1951
{Finished |Finished Finished [Finished
waterf | water§ waterf | waterg
Silica (SiOp ..evevrere 3.1 3.9 ||Hardness as CaCOj:
Iron (Fe) .covevevenenne .03 .02  Total cececececocecens 76 (st
Manganese (Mn)..... -- --|| Noncarbonate...... 35 27
Calcium (Ca) .c.cuenns 26 26
Magnesium (Mg)..... 2.6 1.6 {[COlor creerescssvoncecee . 5 3
Sodium (Na) ......c.... 7.7 4.1 {|PH veiiierecieinnacnanes 7.7 8.1
Potassium (K) ....... 1.7 1. Specific conductance
Carbonate (COy) ..... 0 0 (micromhos at
Bicarbonate (HCOy) 49 54 25 C.)eernnes 205 169
Sulfate (SO,) .......... 22 19 [ Turbidity .ceijerencenes .5 .5
Chloride (Cl)......... 23 14 Temperature (F. )... 72 70
Fluoride (F) .c.0vuveen .1 .1 ||Date of collection... | Sept. 5, |Sept. 5,
Nitrate (NOg) ......... .1 .2 1951 1951
Dissolved solids.....] 134 111

2North Landing Lake.
b Smith Lake System.
€ Lake Prince.

d Lake Burnt Mills.

€ Lake Prince

and Lake Burnt Mills.

From Moores Bridges treatment plant.
g From 37th Street treatment plant.
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NORFOILK--Continued

Regular determinations at treatment plant, 1951

Alkalinity Hardness
as CaCQ, pH as CaCO, Turbidity
(ppm) (ppm)
Av| Max|Min| Av [Max|Min| Av | Max|Min | Av | Max| Min
Raw water 2 .., .., 33| 38 22] 7.48.2) 7.1 -- - -=] 15 30| 11
Finished water2| 37| 44 29 8.0/8.4] 6.9 78] 94 66 .73} .98|.43
Raw water? ......| 27 39 18| 6.8/ 7.2| 6.6 33 46/ 20 | 6.2 | 7.9(4.7
Finished waterP | 35| 54 25 8.3/ 8.5 8.2 61 90 46| .5 1.0/ .4
2 Moores Bridges Plant.
b 37th Street Plant.
PETERSBURG

(Population, 35,054)

Ownership: Municipal; also supplies suburban areas, other communities, and
Fort Lee part of the time. Total population supplied, about 70, 000.
Source: Appomattox River (through power canal owned by the Va. Electric &
Power Co.). Emergency supply, Wilcox Lake (Lieutenant Run impounded).
Treatment: Plain sedimentation, prechlorination, coagulation with alum and lime,
sedimentation, addition of carbon, rapid sand filtration, postchlorination, and
adjustment of pH with lime.

Rated capacity of treatment plant: 8,000,000 gpd.

Raw-water storage: 5,000,000 gal.

Finished-water storage: 3,240,000 gal.

The intake on the power canal is about 3 miles from the treatment plant, located
within the city limits. Under normal operation conditions the flow of the water
from the canal to the treatment plant is by gravity, but when the consumption
exceeds a specified volume pumping becomes necessary. The city has prior
right to 10,000, 000 gpd.



VIRGINIA : 139

PETERSBURG--Continued

ANALYSES
(Analyses, in parts per million, by U. S. Geological Survey)
Raw |Finished Raw |Finished
water water water water
Silica (SiOp) «.evvnenee 19 15 Hardness as CaCOjy:
Iron (Fe) esessevsnsanes .25 .05 Total secececcccccccse 22 46
Manganese (Mn)..... .00 .00|| Noncarbonate...... 0 17
Calcium (Ca) ......... 4.9 14
Magnesium (Mg)..... 2.4 2.6 |[Color sescssrensancncenee 6 5
Sodium (Na) .......... 3.7 3.2 ||[PH.coverrenrnes 7.0 8.0
Potassium (X) ....... 1.7 1.6 ||Specific conductance
Carbonate (COy) ..... 0 .0 (micromhos at
Bicarbonate (HCO,) 27 35 25 C.)ueerececncnnens 62.7 115
Sulfate (SO,) c.eveeeers 4.2 19 Turbidity.....coceeeeee 5.0 1.0
Chloride (C)) ......... 3.1 5.5 || Temperature (F.)... -- --
Fluoride (F).......... .1 .1 |{Date of collection... | Sept. 7, |Sept. 7,
Nitrate (NOy) ......... .2 .1 1951 1951
Dissolved solids..... 66 85
Regular determinations at treatment plant, 1950
Alkalinity Hardness
as CaCQ, pPH as CaCO, Turbidity
(ppm) (ppm)
Av|Max| Min| Av |[Max| Min| Av |[Max|Min | Av|Max|Min
Raw water......... 26| 33| 23| 7.1{7.3| 7.1] --| - -] 28] 35 6
Finished water...] 27| 37 26; 8.8/9.0] 8.7 44 48] 42 2 3 1
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PORTSMOUTH
(Population, 80,039)

Ownership: Municipal; also supplies a population of about 50,000 in Norfolk Co.,
and 20,000 in the city of Suffolk and Nansemond Co. Total population supplied,
about 150, 000. '

Source: Lake Kilby 66 percent of supply; Lake Cahoon 34 percent of supply.
Emergency supply, Nottoway River.

Treatment: Prechlorination, coagulation with lime and alum, sedimentation,
activated carbon, rapid sand filtration, and addition of polyphosphate (Calgon)
for corrosion control. ’

Rated capacity of treatment plant: 20,000,000 gpd.

Raw-water storage: 2,450,000,000 gal.

Finished-water storage: 11,000,000 gal.

Lake Kilby is located just west of the corporate limits of Suffolk; Lake Cahoon is
about 2 miles north of Lake Kilby in Nansemond County. Water is piped from

Lake Cahoon to the treatment plant at the eastern end of Lake Kilby where the
water from both sources is treated.

ANALYSES

(Analyses, in parts per million, by U. S. Geological Survey)

Lake Kilby Lake Cahoon Finished
: (raw water) (raw water) water
STLCA (5107 vvurerereeeesseesessaeeens 4.0 3.7 3.4
Iron (Fe) c.ceeeeeieecncnncnscnsenans .14 .04 .03
Manganese (MN) ...ccceceeeenenecnnes - -- --
Calcium (Ca) »eeréssecerescnnrcacnenes 5.9 5.2 14
Magnesium (Mg)..cceveeeerereecncnes 1.7 1.7 1.4
Sodium (Na)...ceveeeeerrreeccreeceeans 6.1 4.7 5.3
Potassium (K) ...cceeeeecnnnrrecones 1.2 1.0 1.1
Carbonate (COg) ..ccccvecennracennns 0 0 0
Bicarbonate (HCOy).....cceouvneeeet 17 18 22
Sulfate (SO.eeeerereerrsrererrecsnens 7.0 5.2 15
Chloride (Cl) L Y P YR XY T Y 10 7. 5 14
Fluoride (F) ..cceceectevecenenesecnans .3 .3 .0
Nitrate (NOg) c.ccieeecerrecesnnacenns T .4 .1
Dissolved S0lidS .cecveereeerccceceee 60 49 80
Hardress as €aCOj:

Total ceevveerecrcesccsccennccnss 22 20 41
Noncarbonate .cceeeeseeeseoeceenes 8 5 23
Color ..cceeeeeeennes 33 15 3
PH oo iiiiiiieiicirecrcnsecccsecassccconces 6.3 6.7 S 7.1

Specific conductance

(micromhos at 25 C. )....ec.e... 7.7 64.5 118
Turbidity .ccceveeeeeeeee connne vonennes 10 15 1.0
Temperature (F,) -seeeeessececaneene 69 7}] 1
Date of collection +ccevvevennsene....] Sept. 6, 1951] Sept. 6, 1951 Sept. 6, 1951

Regular determinations at treatment plant, 1949

Alkalinity Hardness
as CaCoO, pH as CaCoO, Turbidity
(ppm) pm)
Av | Max| Min| Av{Max|Min | Av | Max| Min| Av | Max| Min
Raw water......... 9 13 6/ 6.1 6.4) 6.0} --| --] -4 9| 29 3
Finished water...] 16| 24, 10| 7.1{8.4} 6.5 28] 32| 2 0 0_0




VIRGINIA 141

PULASKI
(Population, 9,202)

Ownership: Municipal; also supplies about 1,000 people outside the city limits.
Total population supplied, about 10, 200.

Source: Lake (impounded mountain stream) 97 percent of supply; Wardens Spring
3 percent of supply.

Treatment: Filtration and chlorination.

Rated capacity of treatment plant: 3,000,000 gpd.

Raw-water storage: 304,000,000 gal.

Finished-water storage: 1,500,000 gal.

The Lake is about 5 miles west of town; Wardens Spring is about 1} miles east of
tawn.

ANALYSES

(Analyses, in parts per million, by U. S. Geological Survey)

Lake |Finished| ake |Finished
(raw | water raw | water
water) |(city tap) water) [(city tap)
Silica (8i0)) .......... 4.8 5.8 ||Hardness as CaCO;:
Il'On (Fe) seecersecccase .02 . 27 Total seessevecocens o 15 16
Manganese (Mn) ..... -] - Noncarbonate...... 3 4
Calcium (Ca) ......... 3.3 3.4
Magnesium (Mg)..... 1.6 1.8 [|COlOT ecvesceercesnscnens 2 18
Sodium (Na) .......... 1.3 1.4 [IPH ccevieiciienccccnncenss 6.9 6.8
Potassium (K) ....... .9 .7 ||Specific conductance

Carbonate (COy) ..... 0 0 (micromhos at
Bicarbonate (HCO,) 15 15 25 C.)eeernoesinsases 39.4 37.5
Sulfate (SO,) ...ev.ee. 4.2 3.9 || Turbidity ....eceeeeen. 10 1.9
Chloride (C)) ......... 1.5 2.5 || Temperature (F.)... 68 65
Fluoride (F).......... .0 .0 ||Date of collection... |[Sept. 12, |Sept. 12,
Nitrate (NO,) cecceenns 1.3 .1 1951 1951
Dissolved solids..... 30 30
Regular determinations at treatment plant, 1952
Alkalinity Hardness
as CaCoO, pH as CaCO, . Turbidity
(ppm) (ppm)
Av| Max|Min| Av |Max|Min| Av | MaxjMin | Av |Max| Min

Raw water......... 8 9 7] 6.3/6.716.3] 12 12 11 2 2 1
Finished water..] 15 15 15 8.6/8.8 | 8.6] 22 22 22 0 0 0
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RICHMOND
(Population, 230,310)

Ownership: Municipal; also supplies a population of about 20,000 outside the city
limits. Total population supplied, about 250, 000.

Source: James River. Gravity flow.

Treatment: Prechlorination, coagulation with alum (in summer) or ferrous sul-
fate (in winter), sedimentation, activated carbon, rapid sand filtration, post-
chlorination, ammoniation, adjustment of pH with lime, and addition of copper
sulfate.

Rated capacity of treatment plant: 66,000,000 gpd.

Raw-water storage: 170,000,000 gal.

Finished-water storage: 58,000,000 gal.

The treatment plant is on Douglasdale Road on the southwest edge of the city.

ANALYSES
(Analyses, in parts per million, by U. S. Geological Survey)
Raw Finished‘ Raw |[Finished

water 2 | water water 2 | water
Silica (SiOy) .vveereeee 7.5 8.5 ||Hardness as CaCOy:
Iron (Fe) 6seosenesesene .03 .02 TOtal 6600000080000 0 00 73 76
Manganese (Mn) ..... - --|| Noncarbonate...... 26 47
Calcium (Ca) .evucaeee 21 23
Magnesium (Mg)..... 5.1 4.6 ||COlOr seererscnrensnacene 20 3
Sodium (Na) ..ccceue.. 12 9.9 ||PH cevcrcennccnsacnnnnsees 7.2 8.1
Potassium (K) ....... 1.8 1.6 ||Specific conductance
Carbonate (COy) ..... 0 0 (micromhos at
Bicarbonate (HCO,) 58 36 25 C.)eereresesansens 202 215
Sulfate (SO,) ...cceueee 37 48 || Turbidity....ccceveee.. -- .5
Chloride (C)) .........| 10 14 Temperature (F. )... -- 1
Fluoride (F) .......... .1 .1 ||Date of collection... |Sept.1-30, |Sept. 3,
Nitrate (NOy) ..ccevvue .6 A1 1951 | 1951
Dissolved solids.....| 133 137

Regular determinations at treatment plant, 1950

Alkalinity Hardness
as CaCoO, pH as CaCO, Turbidity
(ppm) (ppm)
Av|Max| Min| Av |[Max] Min| Av |Max|Min | Av|Max|Min
Raw water......... 39) 60 | 15| 7.5/8.2 | 6.7 --| --] =< 30| 250] 5
Finished water...| 30| 48 | 12| 8.8/9.3 | 8.4] 65| 80, 50 .1| .2{ .1

2 Composite of daily samples from the James River for the period Sept. 1 to
30, 1951,
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ROANOKE
(Population, 91,921)

Ownership: Municipal; also supplies about 300 people outside the city limits.
Total population supplied, about 92, 200.

Source: Impounding reservoirs (Carvin's Cove 40 percent, Beaver Creek and
Falling Creek 15 percent), 55 percent of supply; Crystal Springs, 45 percent
of supply.

Treatment: Carvin's Cove plant: Coagulation with ferric sulfate, aeration, lime,
sedimentation, rapid sand filtration, chlorination, and ammoniation. Falling
Creek plant: coagulation with alum, sedimentation, pressure filtration, addi-
tion of lime and polyphosphate (Calgon), Crystal Springs water: chlorination.

Rated capacity of treatment plant: Carvin's Cove plant, 6,000,000 gpd; Falling .
Creek plant, 1,500,000 gpd.

Raw-water storage: Carvin's Cove reservoir, 6,470,000,000 gal; Beaver Creek
and Falling Creek reservoirs, 550,000,000 gal.

Finished-water storage: Carvin's Cove clear wells, 2,000,000 gal; Mill Mt. res-
ervoir, 2,000,000 gal; City Farm reservoir, 2,000,000 gal; Carroll Avenue.
standpipe, 2,000,000 gal; smaller elevated tanks and reservoirs, 3,000,000
gal.

Crystal Springs is within the city limits on the western slope of Mill Mountain,
about 13 miles from the center of the city. Carvin's Cove Reservoir is about
8 miles north of the city; Beaver Creek and Falling Creek reservoirs are
about 7 miles northeast of the city.

Carvin's Cove treatment plant is about 3,000 ft south of the impounding dam and
the water flows to the treatment plant by gravity. Falling Creek treatment
plant which treats water from both Beaver Creek and Falling Creek reservoirs
is a short distance below Falling Creek dam.

The four principal finished-water storage reservoirs are strategically located in
four sections of the city to aid in correcting unequal pressures due to over 200
ft differences in elevations indifferent sections of the city. Finished water

" from Carvin's Cove plant is conducted to both Mill Mt. reservoir which floats
on the system and to other storage reservoirs in the city. Finished water from
Falling Creek plant is served principally in the southeastern part of the city.
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ROANOKE--Continued

ANALYSES

(Analyses, in parts per million, by U. S. Geological Survey)

Crystal Carvin's Cove | Finished
Springs d Falling Cr water
(raw water) a‘?raw water (COInpOSlte)

Silica (S102) cevvreerererresesenensaes 11 5.4 10
Iron (Fe) veeveveernnrnnnenns ceseresiane .02 .04 .04
Manganese (Mn) .......ceevereeenrnne -- -- --
Calcium (Ca) tstecesransscrscsccstsane 27 3.7 15
Magnesium (Mg)...... 15 1.9 7.6
Sodium (Na)......... ceroena 1.2 1.0 1.9
Potassium (K) ............ .5 .5 .4
Carbonate (COyg) ...cecvueerennennnnne 0 0 0
Bicarbonate (HCOg)...cccouurunnnen 151 18 82
Sulfate (SO)....eceerreniereneencennans 2.5 3.0 3.0
Chloride (C})..... cereees corsesescaven 1.0 1.5 2.2
Fluoride (F) ...ceeeveveernnnnnnns .0 .1 .1
Nitrate (NOg) ..ucvueeneicnneannnnnnee 1.3 .8 .6
Dissolved solids .....ceceeu.... 127 28 86
Hardness as CaCO,:

" Total .......... creeesennacensssnesans 129 17 69
Noncarbonate ......... corovoesenss 5 2 2
1070) [+ ) TP PS 1 3 2
PH.oriiiiiiiiettietcccncccnnnennns 7.7 6.9 7.7

Specific conductance ‘

(micromhos at 25 C. )........... 228 39.4 139
Turbidity ........... -- -- --
Temperature (F,)..-.- [TTTTTTSPP 62 57 --
Date of collection s«ceceeeeenrennaos| Sept. 13, 1951| Sept. 13, 1951] Sept. 13, 1951

Regular determinations at treatm

ent plant, 1950

Alkalinity Hardness
as CaCo, pH as CaCoO, Turbidity
(ppm) (ppm)
Av| Max|Min| Av |Max|Min| Av | Max|Min | Av |Max| Min
Raw water2..... J 130} 133]125| 7.5/ 7.6 7.4 133 ] 137{ 128} .3 .4/ .2
Finished water?, 130] 133}125] 7.5/ 7.6| 7.4 133 | 137] 128} .3 4 .2
Raw waterb......| 16 18| 10| 6.3/ 6.7} 5.9 15 20 13 2.2 | 6.0] 1.0
Finished waterb| 12 15| 9| 9.5 9.6| 9.1} 42| 45| 35| .2 L5 .1
Raw water C......| 14 16 13| 7.2/ 7.3| 7.1 17 18 16/ 2.2] 6.0 1.0
Finished water ¢| 14 17 13} 7.0/ 7.1| 6.9] 18 20 171 .7] 1.2 .6

a Crystal Springs,
Carvin's Cove.
€ Falling Creek.
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(Population, 10,434)

Ownership: Supplied by Norfolk. (See Norfolk.)

STAUNTON

(Population, 19,927)

145

Ownership: Municipal; also supplies about 300 people outside the city limits.
Total population supplied, about 20, 200.
Source: North River impounded. Auxiliary or emergency supply, Gardner's
Spring about 3 miles west of the city.
Treatment: Prechlorination and addition of lime at N. River intdke; coagulation
with alum and silica (silicate + sulfuric acid),lime, sedimentation, rapid sand
filtration, and postchlorination.
Rated capacity of treatment plant: 3,000,000 gpd.
Raw-water storage: 125,000,000 gal.
Finished-water storage: 7,000,000 gal.

The North River is impounded near Stokesville, about 35 miles northwest of

Staunton.

The water from the reservoir flows through a cast-iron pipe to the
treatment plant, on Two-mile Hill about 2 miles west of the city.

Finished

water flows into the distribution system and to storage in the city.

ANALYSES

(Analyses, in parts per million, by U.

8. Geological Survey)

Gardner's North River Finished
Spring (raw water) water

. (raw water) )

Silica (Si0,) .ivciierrererrarennnens -- 4.1 5.4
Iron (F€) ceeeeeriecncerncercanceensnnes - .04 .02
Manganese (MnN) ....c.ceeeevernenenes -- - --
Calcium (Ca) ssereserseccrrocccencenes - 1.6 10
Magnesium (Mg)..cceeeeecennrencnnes -- .9 .9
Sodium (Na)..ceeeerrenenecoeresesenes - .8 1.7
Potassium (K) ..cceeevevececeneennnee -- .6 |
Carbonate (COy) .cvvrecarneracasnens 0 0 0
Bicarbonate (HCOg).....cccvtnreennne 294 8.0 25
Sulfate (SO)ueeererecnnnes creveneovene 4 2.8 12
Chloride (Cl) .ccovvveenreennnnse veoves -- .8 1.2
Fluoride (F) .cecevereerneeencrnnnnnes -- .0 .0
Nitrate (NOg) .cccvvnrurrivoninnnnnnans 2.8 .2 .1
Dissolved solidS ..cc.cevveveceeccenes - 20 52
Hardness as CaCO,:

Total .ceeeeenennen ercessssessesnee . 270 8 29
Noncarbonate ......cceceveeeceeses 29 1 8
Color......... ceceannns cesssens cesees - 7 3
1) 7 S PP 7.4 6.5 7.4

Specific conductance

{micromhos at 25 C. )..cceecnces 428 21.1 71.3
TULDIAILY covveeereeerens connns soveenee -- 4 .5
Temperature (F.) cceceenceonceneas . 65 72 69
Date of collection «....ceeeveneee....| Sept. 11, 1951] Sept. 11, 1951

Sept. 11, 1951
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STAUNTON --Continued

Regular determinations at treatment plant, Feb. to July, 1951

Alkalinity Hardness
as CaCoO, pH as CaCO, Turbidity
(ppm) (ppm)
Av| Max{Min| Av [Max|Min| Av | Max|Min | Av |Max| Min
Raw water......... 14| 28] of7.8[8.2]7.4] 16| 20| 10f 3.2(6.9} 1.1
Finished water..| 22| 28| 10/ 8.4[9.0 | 7.6( 28 | 32| 22| .6|1l.1 .2

SUFFOLK
(Population, 12,339)

Ownership: Supplied by Portsmouth. (See Portsmouth.)

WAYNESBORO
(Population, 12,357)

Ownership: Municipal; also supplies a small number of people outside the city
limits. Total population supplied, about 12,400.

Source: Coyners Spring about 3 miles west of the city.

Treatment: Chlorination at the spring.

Rated capacity of treatment plant: 3,600,000 gpd.

Raw-water storage: None.

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

The chlorinated water is pumped from the pump house adjacent to the spring basin
to a 2,000,000 gal underground concrete reservoir, about 3/4 mile southwest
of the city, from which distribution to the city mains is by gravity.

ANALYSES

(Analyses, in parts per million, by U. S. Geological Survey)

Raw |Finished Raw |[Finished
water water water | water
Silica (SiOy) ..eveeeers 10 10 Hardness as CaCOq:
Iron (Fe) ..oceueennnn.. .04 .04]] Total .eceeececennnnes 86 86
Manganese (Mn)..... -- --|| Noncarbonate...... 8 8
Calcium (Ca) ...ce.e.. 19 19
Magnesium (Mg)..... 9.5 9.5 ||COlOr tesersesecserasacse 5 2
Sodium (Na) .......... 7 1) ; E N . 7.6 7.6
Potassium (K) ....... 1.2 1.2 ||Specific conductance
Carbonate (COy) ..... 0 0 (micromhos at
Bicarbonate (HCO,) 96 96 25 C.)uiveenncnnnnnee 170 170
Sulfate (SO,) .......... 9.5 9.4 || Turbidity...coceueunnes 0 0
Chloride (Cl)......... .6 1.0 || Temperature (F.)... 57 57
Fluoride (F) .......... .1 .1 ||Date of collection... | Sept.11, | Sept.11,
Nitrate (NOy) ......... . .9 1951 | 1951

Dissolved solids..... 96 96
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WINCHESTER
(Population, 13,841)

Ownership: Municipal; also supplies about 2,000 people outside the city limits.
Total population supplied, about 15, 800.

Source: Four limestone springs: Shawnee, Rouss, Fay's, and Old Town. Shaw-
nee Spring is in the southeast part of the city; Rouss Spring, the main source
of supply, about 1 mile southeast of the center of the city; Fay's Spring, 3
miles northeast of the city; and Old Town Spring, at the northwest side of the
city.

Treatment: Superchlorination and dechlorination. Shawnee Spring water: coag-
ulation with alum, sedimentation, rapid sand filtration, and chlorination.

Rated capacity of treatment plant: (Shawnee Spring plant only) 1,000, 000 gpd.

Raw-water storage: None.

Finished-water storage: 3,200,000 gal.

Finished water from the spring basins is pumped into the distribution system and
to storage.

ANALYSES
(Analyses, in parts per million, by U. S. Geological Survey)
Shawnee Rouss Fay's |Old Town| Finished
Spring Spring Spring Spring water
(raw waterXraw Wateri(raw waterfraw water) (city hall tap)
Silica (SiOp) cverrvrnrernrenn - - - — 11
Iron (Fe) ........ cerrenarces - - - - .04
Manganese (Mn) .......... - -- -- -- -
Calcium (Ca) ........c.u... - - - - 87
Magnesium (Mg).......... - -- - - 19
Sodium (Na) ......ccceeunee - - - - 3.4
Potassium (K) ......... - - -- -- 1.9
Carbonate (CQy) .......... 0 0 0 0 6
Bicarbonate (HCOy)...... 387 368 322 272 310
Sulfate (SO,) ......... 34 15 18 14 22
Chloride (Cl) ........ cerens - -- -- - 6.5
Fluoride (F) ........ ceerees -- -- -- - .1
Nitrate (NOg) ..ccueuveneenn 8.8 8.6 8.6 6.3 9.8
Dissolved solids ......... -- - - - 358
Hardness as CaCO,:
Total...... ceesreertannenen 424 332 328 316 295
Noncarbonate ««cceeeeeee 107 30 62 93 31
16161 10) G -- -- -- -- 4
PH ciiiiiiiiiiiiieineee, 7.3 7.5 7.5 7.3 7.3
Specific conductance
(micromhos at 25 C.) 770 534 534 501 541
Turbidity ............ ceennee -- - -- -- 1.0
Temperature (F,)........ 58 58 61 57 66
Date of collection ........ Sept. 12, Sept. 12, | Sept. 12, Sept. 12, | Sept. 12,
1951 1951 1951 1951 1951
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BECKLEY
(Population, 19,397)

Ownership: Municipal; supplies also Mabscott, Sophia, and about 11,800 people
outside the city limits. Total population supplied, about 34,300.

Source: Glade Creek, impounded.

Treatment: Aeration, prechlorination, coagulation with alum and lime, sedimen-

tation, rapid sand filtration, postchlorination, ammoniation, addition of
Calgon for corrosion control.

Rated capacity of treatment plant: 2,300, 000 gpd.
Raw-water storage: 565,000, 000 gal.
Finished-water storage: 3, 835, 000 gal.

ANALYSIS
(Analysis, in parts per million, by U. S. Geological Survey)
Finished Finished
water water
Silica (Si0,) .......ceeeenes 3.3 || Hardness as CaCQy:
Iron (Fe) .icevevevnvnnnnen.. .11 Total coveevnneiincncvinnnnns 30
Manganese (Mn) .......... .00 Noncarbonate ............ 22
Calcium (Ca) .......... 8.6 '
Magnesium (Mg) ......... 2.1 || Color .......... reeseeritnronens 2
Sodium (Na) .....c..eeunn.s 1.3 ||pH TTTTIPPIES cecennnrenennen 6.8
Potassium (K) ............ 1.6 Spec1§1c conductance
Carbonate (CQ) .......... 0 (micromhos at
Bicarbonate (HCO,) ..... 10 25 C.)euenreennnniennnnnee, 83.5
Sulfate (SOy) ..ccevuenennn.. 19 Turbidity .......ceecevennen.. --
Chloride (CL) ....uuuueennns 5.2 || Temperature (F.).......... --
Fluoride (F) ...evvvennenenn .4 || Date of collection ......... Nov. 28,
Nitrate (NOg) «.vvvuuvanens .3 1951
Dissolved solids ...... 52
Regular determinations at treatment plant, 1950
Alkalinit Hardness o
as CaCOZ pH as CaCO, Turbidity
(ppm) (ppm)
Av|Max| Min| Av |Max| Min] Av |Max|Min | Av|Max| Min
Raw water......... 8 14 | 3 (6.3 |7.1(6.1] 16 22 8 --160 0.1
" Finished water...| 12 | 20 5 7.4/9.6|5.9{34 |48} 14| --}) O 0
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BLUEFIELD
(Population, 21, 506)

Ownership: West Virginia Water Service Company; supplies also about 2, 000
people outside the city limits. Total population supplied, about 23, 500.

Source: 22 springs and surface run-off feeding 2 reservoirs impounded by Ada
Dam and Horton Dam. Auxiliary supply from Beaver Pond and Bailey Springs.

Treatment: Coagulation with alum, sedimentation, rapid sand filtration, and
chlorination.

Rated capacity of treatment plant: 2,000,000 gpde

Raw-water storage: 200,000, 000 gal.

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

ANALYSIS
(Analysis, in parts per million, by U. S. Geological Survey)
Finished Finished
water 2 water 2
Silica (Si0;) .eeevrveranens 6.6 {| Hardness as CaCQ,:
Iron (F€) ...oecvvvvennennnen .49 Total .coeevvvveiiinnnceans . 112
Manganese (Mn) .......... .00ll Noncarbonate ............ 5
Calcium (Ca) .............. 31
Magnesium (Mg). ...... 8.2 || COLOr secvvvrernacennccncannnse 2
Sodium (Na) ............... U 1) - TN 7.6
Potassium (K) ........ .7 || Specific conductance
Carbonate (COy) .......... 0 (micromhos at
Bicarbonate (HCO,) ..... 129 25 C. )eveeenesnocecnacnncees 217
Sulfate (SO,) ..ccccereenenen 7.2 || Turbidity ........... ceevenres --
Chloride (Cl) .............. 2.5 || Temperature (F.)...c...... --
Fluoride (F) .ccovevvenennn .2 || Date of collection ......... Nov. 30,
Nitrate (NQ) ......... 1.4 1951
Dissolved solids ...... 124
Regular determinations at treatment plant, 1950
Alkalinity Hardness
as CaCO, ~ PpPH as CaCO, Turbidity
(ppm) (ppm) :
Av| Max|Min| Av |Max|Min| Av | Max|Min | Av | Max} Min
Raw water......... 105/114 | 14| 7.4| 7.5{7.2 {102 130| 80 |<1 | 50| ©
- Finished water..| 95110 | 76| 7.1} 7.3|7.0| 97]{124| 74 | © of o©

a1 sources.
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CHARLESTON
(Population, 73,501)

Ownership: West Virginia Water Service Company; supplies also South Charleston,
and about 13, 900 people outside the city limits. The system is interconnected
with Belle, Nitro, and St. Albans. Total population supplied, about 104, 000.

Source: EIk River.

Treatment: Anhydrous ammonia, carbon, coagulation with alum and at times lime,
aeration at times by air diffysion, chlorination beyond break-point, sedimen-
tation, rapid sand filtration, and final adjustment of pH with lime.

Rated capacity of treatment plant: 20, 000, 000 gpd.

Raw-water storage: None.,

Finished-water storage: 8,850, 000 gal.

ANALYSIS
(Analysis, in parts per million, by U. S. Geological Survey)
Finished Finished
water water
Silica (SiQ,) .......... 4.4 || Hardness as CaCOy:
Iron (Fe) ........ veenee .10 Total .......... ceesaconsssns 32
Manganese (Mn) .......... .00 Noncarbonate ............ 17
Calcium (Ca) ..cocvveennns 9.6
Magnesium (Mg) ......... 2.0 j|Color ...... cereseresaresnsranae 0
Sodium (Na) ............... 2.3 [{PH ceeieeieerrectnccecrranencnnns 7.4
Potassium (K) ............ 1.7 |l Specific conductance
Carbonate (COQ,) .......... 0 (micromhos at
Bicarbonate (HCOQ,) ..... 19 25 C.)eveerencerenraecnrnnns 89.4
Sulfate (SO,) ...eeeveeenne. 15 Turbidity ........... cetreenes --
Chloride (Cl) ............. . 6.2 || Temperature (F.).......... -
Fluoride (F) ......... .0 |l Date of collection ......... Dec: 217,
Nitrate (NOQ) .......... 1.8 1951
Dissolved solids ......... 52
B Regular determinations at treatment plant, 1950
Alkalinity Hardness
as CaCO, PH as CaCO, Turbidity
(ppm) (ppm)
Av| Max{Min| Av [Max|Min{ Av | Max|Min | Av | Max Min_
Raw water........| 14) 25| 8 |6.5 [6.9]6.1| 23 | 42 14 56 1000 1
Finished water..| 21 | 36 |13 [9.0 |9.6 |8.4] 37 | 60 | 22 {=0 0l >0
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CLARKSBURG
(Population, 32,014)

151

Ownership: Municipal; supplies also Nutter Fort, Stonewood, Summit Park, and
about 1,490 people outside the city limits. Total population supplied, about

38,400.

Source: West Fork River impounded by a series.of low dams.
Treatment: Coagulation with alum and lime, activated carbon, adjustment of pH
to about 8.3 with lime, sedimentation, rapid sand filtration, postchlorination
at times, softening by cation exchange at times.
Rated capacity of treatment plant: 9,000, 000 gpd.
Raw-water storage: 440,000, 000 gal
Finished-water storage: 3,064,000 gal.

ANALYSIS

(Analysis, in parts per million, by U. S. Geological Survey)

Finished Finished
water water
Silica (8iQ,) .......... 4.1 || Hardness as CaCQy:
Iron (F€) .vveviinvennsincens .20 Total ceceeenenennerananneen 140
Manganese (Mn) .......... .00 Noncarbonate ............ 116
Calcium (Ca) ...... cearenne 44
Magnesium (Mg) ......... 7.5 |/ Color ........ ceenseacinrennanne 2
Sodium (Na) ............... 4.0 ||PH ceeereenen.. ceessessanransenne 7.6
Potassium (K) ........ 3.0 || Specific conductance :
Carbonate (CO) .......... 0 (micromhos at
Bicarbonate (HCO,) ..... 30 25 C.)eeevenronnens cevecenee 316
Sulfate (SO,) ..cocvvenennnnn 119 Turbidity ........... cesenee -
Chloride (Cl) ........... 3.2 || Temperature (F.).......... -
Fluoride (F) .cceverevnennne .0 || Date of collection ......... Dec. 31,
Nitrate (NO,) .............. , 2.4 ) 1951
Dissolved solids ......... 210
Regular determinations at treatment plant, 1950
Alkalinity Hardness
as CaCO, pH as CaCoO, Turbidity
(ppm) (ppm)
Av| Max{Min| Av [Max|Min| Av | Max|Min | Av {Max| Min
Raw water......... 21| 41 516.71{7.2) 6.5] 87 |265| 47 | 71 [1900| 5
Finished water..| 31| 48| 28 |8.2(9.1] 6.7 98 {208 | 38 0 0] 0

.
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ELKINS
(Population, 9,121)

Ownership: Municipal; supplies also about 500 people outside the city limits.
Total population supplied, about 9, 600.

Source: Tygart River,

Treatment: Prechlorination, coagulation with alum and lime, activated carbon at
times, sedimentation, rapid sand filtration, postchlorination, and final adjust-

ment of pH with lime,

Rated capacity of treatment plant: 2,000, 000 gpd.

Raw-water storage: None.

Finished-water storage: 1,350, 000 gal.

ANALYSIS
(Analysis, in parts per million, by U. S. Geological Survey)
Finished Finished
water water
Silica (SiO,) .......... 3.2 || Hardness as CaCQy:
Iron (Fe) .....coevunnenn .03 Total ccevvriierieniininnens 45
Manganese (Mn) .......... .00 Noncarbonate ............ 19
Calcium (Ca) ..... verecenes 14
Magnesium (Mg) ......... 2.2 |IColor ...ccvvirennnnninnn cereene 1
Sodium (Na) ............... 1.5 [ PH ceeieecieirnncccrnccenconeans 7.1
Potassium (K) ........ 1.2 || Specific conductance
Carbonate (CQy) .......... 0 {micromhos at
Bicarbonate (HCO,) ..... 30 25 C.)evverrenrereonnencnees 108
Sulfate (SO,) .....cc0eeun.n. 29 Turbidity ......cccceeeeeenn.. --
Chloride (Cl) .............. 2.8 || Temperz ure (F.).......... --
Fluoride (F) ...c..ceveenee. .1 || Date of collection ......... Nov. 23,
Nitrate (NOy) .............. .9 1951
Dissolved solids ......... 64
Regular determinations at treatment plant, 1950
Alkalinity Hardness
as CaCoO, pH as CaCO, Turbidity
(ppm) (ppm)
Av|Max| Min| Av |Maxj Min| Av |Max|Min | Av|Max| Min
Raw water......... 20] 24 14| 7.1|7.3 |1 6.8} --| -- e BN T
Finished water...] 29| 30 | 26| 8.2|8.3 |8.2| --| -- -~ =] - --




WEST VIRGINIA 153

FAIRMONT
(Population, 29, 346)

Ownership: Municipal; supplies also Barrackville, Rivesville, and about 2, 000
people outside the city limits. Total population supplied, about 33, 700.

Source: Tygart River.

Treatment: Coagulation with alum and soda ash, prechlorination, sedimentation,
rapid sand filtration, postchlorination, and addition of Calgon for corrosion
control.

Rated capacity of treatment plant: 6,000, 000 gpd.

Raw-water storage: 17,000,000 gal.

Finished-water storage: 3,500,000 gal.

ANALYSIS

(Analysis, in parts per million, by U. S. Geological Survey)

Finished Finished
water water

Silica (Si0,) ............... 3.9 ||Hardness as CaCOy: )
Iron (F€) ...ccceeveenne. .20 Total veveeenivenenrnnennnnes 23
Manganese (Mn) .......... .14 Noncarbonate ............ 12
Calcium (Ca) .............. 7.2
Magnesium (Mg) ......... 1.2 || COlOr cevvrrerueanecnennens 2
Sodium (Na) ............ 7.9 [{PH ceereneenen ceevenscnnsans 7.3
Potassium (K) ........ 2.0 || Specific conductance
Carbonate (CO,) .......... 0 (micromhos at
Bicarbonate (HCO) ..... 13 25 C.)eerreeecncnconcnannnes 96. 6
Sulfate (SO,) ......... cenees 27 Turbidity ....... -
Chloride (C)) ....... veseses 1.5 || Temperature (F.)......... . -

" Fluoride (F) ccccevvvevenenn .0 || Date of collection ......... Dec. 27,
Nitrate (NOg) .covuvrananene 1.9 1951
Dissolved solids ..... 58

Regular determinations at treatment plant, 1950
Alkalinity Hardness
as CaCO, pH as CaCO, Turbidity
(Ppm) (ppm)
Av|Max| Min| Av |Max| Min{ Av |Max|{Min | Av|Max|Min
Raw water......... 1.7| 3.00218| 6.0{6.6 | 4.9] 30| 80| 18 27| 160 4
Finished water...|] 9.9 24‘ 6.0 7.1/18.5] 6.9] 30, 178 1 0 0 0

2 Acidic.
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HUNTINGTON
(Population, 86,353)

Ownership: Huntington Water Corporation; supplies also Barboursville, Chesa-
peake (Ohio), and about 30,000 people outside the city limits. Total population
supplied, about 120, 000.

Souree: Ohio River.

Treatiment: Aeration, coagulation with alum and lime, activated carbon, sedimen-
tation, rapid sand filtration, adjustment of pH with lime, and chlorination.

Rated capacity of treatment plant: 15,000,000 gpd.

Raw-water storage: None.

Finished-water storage: 2,250,000 gal.

ANALYSES
(Analyses, in parts per million, by U. S. Geological Survey)
Finished Finished” Finished|Finished

water® | water , water 2| water
Silica (810 ...c...... 4.9 5.0 |{Hardness as CaCOj:
Iron (Fe) .coeeveecerens .13 .12 Total eecescccerenen 188 72
Manganese (Mn) ..... .91 .00| Neoncarbonate...... 152 50
Calcium (Ca) ...cccee.] 56 22 ‘
Magnesium (Mg)..... 12 3.9 |[COlOr eseescescssescnsces 1 0
Sodium (Na) «ceeeeeees 38 5.8 ||[PH cetoeseeronscccesccoces 7.5 9.2
Potassium (K) ....... 3.6 1.3 ||Specific conductance
Carbonate (CO,) ..... 0 5 (micromhos at
Bicarbonate (HCOy) 45 15 25 C.)eerececnceonnns 558 200
Sulfate (SO,) .....ec.e.| 160 53 Turbidity .ccoeeenneeees -- -
Chloride (Cl) .........] 52 10 Temperature (F.)... - -
Fluoride (F) .......... .4 .1 ||Date of collection... |Nov. 27, | Mar. 27,
Nitrate (NOy) ......... 3.4 2.2 1951 1952
Dissolved solids.....| 362 116

Regular determinations at treatment plant, 1950

Alkalinity Hardness
as CaCO, pH as CaCO, Turbidity
(ppm) (ppm)
Av| Max|Min| Av |Max|Min| Av | Max|Min | Av | Max| Min
Raw water......... 25 | 53 | 18}7.1{7.4| 6.5 --| --| --| --[600] 15
Finished water..} 30 | 50 | 20 | 8.4 8.4 7.9] 70| 134} 28] --1 O 0

aRiver at low stage at time of collection of sample.
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MARTINSBURG
(Population, 15,€21)

Ownership: Municipal; supplies also about 100 people outside the city limits.
Total population supplied, about 15, 700.

Source: Limestone spring. Auxiliary supply from spring-fed limestone quarry.
Treatment: Chlorination.

Raw-water storage: 200,000, 000 gal (auxiliary supply).
Finished-water storage: 3,750,000 gal.

ANALYSIS
(Analysis, in parts per million, by U. S. Geological Survey)
Finished Finished
water water

Silica (SiQ,) .......... 11 Hardness as CaCOQy:
Iron (Fe) ........ certerenans .19 Total ..cevevernnrernncnnnens 264
Manganese (Mn) .......... .00/l Noncarbonate ............ 31
Calcium (Ca) ........ eeeeen 80 -
Magnesium (Mg) ......... 16 Color .......... cesessennes 0
Sodium (Na) ............... 1.6 ||PH ........ cretsesssersancenss 7.5
Potassium (K) ....... 1.8 || Specific conductance
Carbonate (CO) .......... 0 {micromhos at
Bicarbonate (HCO,) ..... 286 25 C.)eerrrvenncnroncnnnrans 468
Sulfate (SO,) .ucvveeennnnen. 18 Turbidity ..cccocecveecencnnns -
Chloride (Cl) .............. 3.5 || Temperature (F.).......... -
Fluoride (F) ...cccevneennn. .1 || Date of collection ......... Feb. 27,
Nitrate (NOQy) ........ © 14 1952
Dissolved solids ...... 279
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MORGANTOWN
(Population, 25, 525)

Ownership: Municipal; supplies also Star City, Westover, and about 8,000 people
outside the city limits. Total population supplied, about 39, 000.

Source: Monongahela River, 75 percent of supply; Tibbs Run, impounded, 25 per-
cent of supply.

Treatment: Monongahela River supply: coagulation with alum and lime, activated
carbon, sedimentation, rapid sand filtration, zeolite softening, and chlorina-
tion. Tibbs Run supply: addition of lime, and chlorination.

Rated capacity of treatment plant: 3,800,000 gpd.

Raw-water storage: 35,000,000 gal.

Finished-water storage: 2,600,000 gal.

ANALYSES

(Analyses, in parts per million, by U. S. Geological Survey)

Finished water |Finished water |Filter effluent
(Monongahela (Tibbs Run (Monongahela
River) impoundedf River)

Silica (Si0y) cceeeecrnrnreencncecnnnre 3.7 4.1 3.7
Iron (Fe) c.ceececerenrerreenseerconcese S § .13 .12
Manganese (MDn) ......c.eceeeenennene .00 .00 .04
Calcium (Ca) =sveceesecacceccnceennss 30 7.0 41
Magnesium (Mg)...ccceveeecerenecese 4.9 1.2 7.1
Sodium (Na)..c.ceeeeenrereeasncnsesene 33 1.2 10
Potassium (K) ..cceveeerreneessecenes 2.0 1.7 2.2
Carbonate (COy) ..c.cevueeeennrennnn. 0 0 0
Bicarbonate (HCO,).....cce0vunueen. 19 13 17
Sulfate (SO).cevveerereeeveneenneenens 140 13 135
Chloride (Cl) ....cceeerreverenrcereres 7.5 2.5 3.2
Fluoride (F) .ccceceeecncesencnannn .1 .1 .1
Nitrate (NOg) ¢.oucaerececsoncrannanesn 2.4 .4 2.4
Dissolved SolidS ..eececceccnersences 237 39 222
Hardness as CaCOj:

TOtal .eveeecerrsecosesserasossonconne 94 22 132
Noncarbonate c.ececeeeeccvescennes 79 12 118
Color............ 0 5 1
J) ; A, 8.5 7.2 8.1

Specific conductance

(micromhos at 25 C. )....c.c.... 371 60.1 339
TUIDIdItY cveeeerneennns cavens venerene -- -- --
Temperature (F.,) -eccecccrscencense. -- - ' --
Date of collection «eeceeeereaseneress] dJan. 1, 1952| Jan. 1, 1952| Jan. 1, 1952

Regular determinations at treatment plant, 1951

Alkalinity Hardness
as CaCO, pH as CaCO, Turbidity
(ppm) (ppm)

Av | Max| Min| Av|Max|Min | Av | Max| Min| Av | Max| Min

Rav{water......... --1 6]-13 -] -- -- 192 (205 | 42 | 40 (400 { 5
Finished water2.| 12| 16 | 10 |9.0{9.4 (8.8 | 64 [166 | 42 0 5({ 0
Finished water®.| 13| 20 | 9/9.0/0.4/8.8(28 [34 [ 24 | o] o] o

aMonongahela River.
P Tibbs Run.
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MOUNDSVILLE
(Population, 14, 772)

Ownership: Municipal.

Source: 3 wells (4 to 6), 69, 69, and 70 ft deep, yield reported to be 400, 400, and

725 gpm. Emergency supply from Well 3.

Treatment: Chlorination.

(Calgon) for manganese control.

Raw-water storage: None.

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

ANALYSIS

157

Emergency supply treated with polyphosphate

(Analysis, in parts per million, by U. S. Geological Survey)

Finished Finished
water 2 water a
Silica (8i0,) «veveervneannns 11 Hardness as CaCOy:
Iron (F€) ..coevvrneenene .12 Total ccevveveennnne 274
Manganese (Mn) .......... .02 Noncarbonate ............ 197
Calcium (Ca) .............. 87
Magnesium (Mg) ......... 14 COLOT cuverrencinenecnncnrnnens 0
Sodium (Na) ........... 23 PH ceiiriieinierirceracnennnens 7.3
Potassium (K)- ........ 2.6 || Specific conductance
Carbonate (CO) ...... 0 (micromhos at
Bicarbonate (HCO,) ..... 95 25 C.)evvernnnecnrcncaneens 611
Sulfate (SO,) ..ceveveeennnn. 213 Turbidity ....c.ccceeeeeen. --
Chloride (Cl) .....cceueuns 21 Temperature (F.).......... --
Fluoride (F) ..veeevvnennnn. .1 || Date of collection ......... Dec. 11,
Nitrate (NOg) .ccuvurerenens 2.2 1951
Dissolved solids ......... 445
Regular determinations at treatment plant, 1950
Alkalinity Hardness
as CaCQ, pH as CaCO, Turbidity
(ppm) (ppm)
Av|Max| Min| Av |Max| Min| Av|(Max|Min | Av|Max|Min
Raw water......... I N U D D D e e e
Finished water...| 82 | 100| 66{7.2 |7.3|7.0[227 |276 {168 | -- | --| --

aComposite, wells 5 and 6.
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NITRO
(Population, 3,314)

Ownership: West Virginia Water Service Company; supplies also Dunbar, and
about 11,500 people outside the city limits. The system is interconnected
with Belle, Charleston, and St. Albans. Total population supplied, about
22,3800.

Source: Kanawha River.

Treatment: Aeration, prechlorination, coagulation with alum, activated carbon,
sedimentation, rapid sand filtration, adjustment of pH with lime, and post-
chlorination.

Rated capacity of treatment plant: 36, 000,000 gpd

Raw-water storage: None.

Finished-water storage: 1,800, 000 gal.

ANALYSIS
(Analysis, in parts per million, by U. S. Geological Survey)
Finished Finished
water water
Silica (SiO,) ..vevevnennnnn 5.6 || Hardness as CaCQy:
Iron (Fe) ...... evererennes .04 Total ceevernrnnennens S 50
Manganese (Mn) .......... .00 Noncarbonate ............ 31
Calcium (Ca) .............. 16
Magnesium (Mg) ......... 2.7 |{Color .......... ceerssenres 0
Sodium (Na) ............... 3.7 ||PH cecerecinnnnnnnnnanns ceeeecens 7.3
Potassium (K) ........ 1.7 || Specific conductance
Carbonate (CQ) .......... 0 {micromhos at
Bicarbonate (HCO,) ..... 24 25 C.)eeveuenennnns creeenies 137
Sulfate (SO,) ...c.ccuenu.e.. 25 Turbidity ........... ceeens -
Chloride (Cl) ........... 9.0 || Temperature (F.,)......... . -
Fluoride (F) ............... .0 || Date of collection ......... Dec. 27,
Nitrate (NOg) .cecuvecnnnns 2.2 1951
Dissolved solids ......... 80
Regular determinations at treatment plant, 1950
Alkalinity Hardness
as CaCO, pH as CaCO, Turbidity
(ppm) (ppm)
© Av| Max{Min| Av |Max{Min| Av | Max|Min | Av |Max| Min

Raw water......... 34| 66|15 |7.2 |7.616.3] 55 [112 | 24 | 27 |180 | 5
Finished water..{ 30| 55( 14 |9.0 |9.2|8.5| 68 {128 | 36 | 70 | 70 | 70
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PARKERSBURG
(Population, 40,492)

Ownership: Municipal; supplies also about 5,000 people outside the city limits.
Total population supplied, about 45, 500.

Source: 3 wells (Ranney collectors 1 to 3), 57, 56, and 54 ft deep, yield reported
to be 2,500, 2,000, and 2,500 gpm. Emergency supply from Ohio River.

Treatment: Prechlorination, aeration, coagulation with lime, sedimentation,
rapid sand filtration, addition of polyphosphate (Calgon), and postchlorination.

Rated capacity of treatment plant: 8,000,000 gpd.

Raw-water storage: None.

Finished-water storage: 7,500,000 gal.

ANALYSIS
(Analysis, in parts per million, by U. S. Geological Survey)
Finished ‘ Finished
water 2 water 2
Silica (Si0,) ....evvvveeen. 13 Hardness as CaCOQy:
Iron (Fe) ........ cerreranens .04 Total .eeevennnverernnnnnnnns 216
Manganese (Mn) .......... .12 Noncarbonate ............ 142
Calcium (Ca) ...... 64
Magnesium (Mg) ......... 14 Color ........ cesesseestiannraes 0
Sodium (Na) .........c..... 29 2] s ST 8.1
Potassium (K) ............ 1.3 || Specific conductance
Carbonate (CQ,) ....... 7 (micromhos at
Bicarbonate (HCOy) ..... 78 25 C.)everennerenrennennnnns 554
Sulfate (SO,) -vveerennnen. 145 Turbidity .....cceccvevnennnn. --
Chloride (Cl) .............. 39 Temperature (F,).......... --
Fluoride (F) ...cccuven..... .2 || Date of collection ......... Jan. 17,
Nitrate (NOj) ...eceuvueen. 2.4 1952
Dissolved solids ......... 366
Regular determinations at treatment plant, 1950
Alkalinity Hardness
as CaCO, pH as CaCQ, Turbidity
(ppm) (ppm)
Av| Max|Min| Av |Max|Min| Av | Max{Min | Av |Max| Min
R'fm.' water......... 71| 75| 69| 6.6/6.7(16.5| 159{173 [151 | == | = | --
Finished water..{ 82 | 86 | 81| 8.4{8.6 |8.2] 167(178 (157 | -- | --= | --

aComposite, collectors 1 and 3.
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ST. ALBANS
(Population, 9,870)

Ownership: West Virginia Water Service Company; supplies also about 8, 500
people outside St. Albans. The system is interconnected with Belle, Charles-
ton, and Nitro. Total population supplied, about 18, 400.

Source: Coal River.

Treatment: Prechlorination, coagulation with alum and lime, sedimentation,
rapid sand filtration, adjustment of pH with lime, postchlorination. Aeration
and activated carbon at times.

Rated capacity of treatment plant: 1,600,000 gpd.

Raw-water storage: None.

Finished-water storage: 300,000 gal.

ANALYSIS
(Analysis, in parts per million, by U. S. Geological Survey)
Finished Finished
water water
Silica (8i0,) ...evuvrnrrnene 6.6 | Hardness as CaCOQy:
Iron (F€) .ecvevvrveriorcnnes .05 Total cevviennnneceenannannn. 51
Manganese (Mn) .......... .00 Noncarbonate ............ 37
Calcium (Ca) .............. 14
Magnesium (Mg) ......... 3.9 [|COIOT euurrnvireninninnncnnens 0
Sodium (Na) ............ 4.5 PH ........ teeecssscencssraranans 7.4
Potassium (K) ............ 2.6 Specific conductance
Carbonate (CQ,) .......... 0 (micromhos at
Bicarbonate (HCO,) ..... 17 25 C.)emrereranecnnnncncnens 147
Sulfate (SO,) ...cceeuuen.n.. 40 Turbidity ........cccceennueee -
Chloride (Cl) .......veueuee 4.8 || Temperature (F.).......... -
Fluoride (F) ......... ceeaen .0 || Date of collection ......... Dec. 27,
Nitrate (NQ,) ......... 1.9 1951
Dissolved solids ......... 86
Regular determinations at treatment plant, 1950
Alkalinity Hardness
as CaCO, pH as CaCoO, Turbidity
(ppm) (ppm)
Av| Max{Min| Av |Max|Min| Av | Max|Min | Av [Max| Min
Raw water......... 20 | 58 | 10| 6.8] 7.3[6.3 |50 [100| 24 |61 {1200 .8
Finished water..| 25 | 62 | 15| 9.0 9.4|8.2[62 | 110} 32 0 0 0

SOUTH CHARLESTON
(Population, 16, 6386)

Ownership: West Virginia Water Service Company.
Source: From Nitro and Charleston.
Treatment: (See Nitro and Charleston.)



Ownership: Municipal.
Source: Ohio River.

WEST VIRGINIA

WEIRTON
(Population, 24, 005)

161

Treatment: Aeration, coagulation with lime and ferrous sulfate at times, super-
chlorination, activated carbon at times, fluoridation with sodium silicofluoride,
sedimentation, rapid sand filtration, and chlorine dioxide.

Rated capacity of treatment plant: 2, 000, 000 gpd. ’

Raw-water storage: None.

Finished-water storage: 1,720,000 gal.

ANALYSIS
(Analysis, in parts per million, by U. S. Geological Survey)
Finished Finished
water’ water
Silica (Si0,) ......c.euee... 4.4 ||Hardness as CaCOQq:
Iron (F€) ..cvvvvveneinennens .21 Total ...ceeveeenn.e.. eeeeens 100
Manganese (Mn) .......... .00 Noncarbonate ............ 81
Calcium (Ca) ....ccevvennee 33 i
Magnesium (Mg) ......... 4.4 ||Color ........ teesecessasenanens 0
Sodium (Na) ....... cereeens 14 PH ceviieriiininioncariainnnnne . 8.6
Potassium (K) ........ 2.6 || Specific conductance
Carbonate (CO;) ....... 0 (micromhos at
Bicarbonate (HCO,) ..... 24 25 C)everennennnne vererens 289
Sulfate (SO,) .vvveeennennn. i Turbidity ........... cevrres -
Chloride (Cl) .............. 22 Temperature (F.).......... -
Fluoride (F) ....... cereeans ; 1.6 || Date of collection ......... Dec. 12,
Nitrate (NOQj) .............. 2.0 1951
Dissolved solids ...... 180
Regular determinations at treatment plant, 1950
Alkalinity Hardness
as CaCO, pH as CaCO, Turbidity
(ppm) (ppm)
Av| Max|Min| Av [Max|Min| Av | Max|Min | Av |Max| Min
Raw water......... 8 | 22 0{6.7]| 7.2] 5.3/ 112 |205| 60} 120 |1100{ 30
Finished water...| 26 32 | 1219.5| 9.6f 9.2} 125 | 188 68 0 0 0




162 WEST VIRGINIA

WHEELING
(Population, 58,891)

Ownership: Municipal; supplies also Bethlehem, Triadelphia, and about 3, 600
people outside the city limits. Total population supplied, about 64, 400.

Source: Ohio River.

Treatment: Aeration, superchlorination, coagulation with alum and ferrous sulfate
sedimentation, rapid sand filtration, chlorination, chlorine dioxide, adjustment
of pH with caustic soda, and flouridation with sodium silicofluoride.

Rated capacity of treatment plant: 20,000, 000 gpd.

Raw-water storage: None.

Finished-water storage: 11,500,000 gal.

b

ANALYSIS
(Analysis, in parts per million, by U. S. Geological Survey)
Finished Finished
water water
Silica (SiQ,) .....cunven. . 5.2 ||Hardness as CaCQ;:
Iron (Fe) ...c.ccuveueeee .06 Total .ccveenneeniniennnene 128
Manganese (Mn) .......... .00 Noncarbonate ...... ceveee 105
Calcium (Ca) ...... ceerenes 40
Magnesium (Mg) ......... 7.0 ||/Color .......... cesttsnracensnan 1
Sodium (Na) ............ 14 PH ciiiiiiiiiinentiicienecenens 7.8
Potassium (K) ........ 2.4 || Specific conductance
Carbonate (CQOy) .......... 0 (micromhos at
Bicarbonate (HCOy) ..... 29 25 C.)eeceeeenraceronnanns 345
Sulfate (SO,) ..covvrreennns 104 Turbidity ........... --
Chloride (Cl) ....... cevenee 29 Temperature (F.)......... . --
Fluoride (F) ...ceevvvvunn.n 8 Date of collection ......... Dec. 11,
Nitrate (NOS) .............. 1.9 1951
Dissolved solids ......... 2924
Reqular determinations at treatment plant 1950
Alkalinity Hardness
as CaCQ, pH as CaCoO, Turbidity
(ppm) (ppm)
Av|Max| Min| Av |Max| Min| Av |Max|Min| Av|Max| Min
Raw water......... 10 | 24 4 6.6(7.5 |5.5 [ 111 | 192 | 52 | 80 (800 | 20
Finished water...| 22 | 43 14/9.0/9.8 {8.1 {141 {228|84 | 0| 0| O

GPO 83-51339





