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WASHINGTON AQUEDUCT
INFORMATION PAMPHLET

FOREWORD

The water supply system of Washington,D.C,,the Natlonal Capitel is
under the Jjurisdlction of two organizations, the War Department
and the District of Columbia. The War Department, through the
Chief of Engineers, U.S. Army, has control of the collection and
purification divisione of the system, including dams, conduits,
regervolrs, filltration plants and pumplng stations. These oper-
atlons are carried on by the U. 8. Engineer Office, Washington,
D, C. The distributlion division of the water supply system, in-
cluding certain high service reservoirs and standby and booster
pumping statlons is under the control of the District of Columbla
Water Division. The term“Washington Aqueduct”’is the name adopted
by Congress for that portion of the water supply system which ia
under the Jurisdlctlon of the War Department.

1., SOURCE OF SUPPLY. Washington, D. C., obtains its water supply from

the Potomac Rlver, which 1s one of the principal streams in the eastern part
of the Unlted States. Two intakes are located at the Maryland end of a low
dam at the head of Great Falls,in Maryland, 10 miles northwest from the Dls-
trict of Columbia boundary (see frontispiece,Plate No.l). At this point the
river has a watershed area of 11,460 square miles and an average dlscharge of
11,600 cubic feet per second, or about 7-1/2 billion gallons per day. The
maximum consumption at present utilizes less than two percent of the average
flow and about 25 percent of the low water flow obtalning during the drought
of 1930, the lowest flow of record. The supply of water is, therefore, ade-
quate for any present or prospective needs of Washington and vicinity.

2. LOCATION. The various structures forming the Washington Aqueduct,
consisting of dams, intskes, condults, reservolrs, filtration plants, pump=
ing statlons and transmission mains,are located partly in Montgomery County,
Maryland, and partly in the District of Columbia (Location Map, Plate 2, on
inside of front cover) The structures most distant from the District of Col-
umbia are the dlversion dam and the raw water intakes 1im the Potomac River
at Great Falls, Marylend, about 16 miles from the center of the City. All
parts of the Washlngton Aqueduct are readily accessible by the highway system
of the District of Columbia and Condult Road,bullt by the Federal Government




in the State of Maryland.
3, HISTORY AND AUTHORIZATION. Washington, D. C., founded in 1790, had

a slow growth prior to the Civil War. During this perlod the water supply of
the clty consisted of numerous springs end wells, many of which had conslder-

able historic interest. The Franklin Park Spring was used as the water supply

e

for the White House and Treasury from 1816 to 1904. The Smith Spring, at the
gite now occupled by the McMillan Reservoir,supplied water to the United Sta-
tes Capitol from 1832 to 1905. Numerous municipal and private wells were used
to augment the spring water supply.

With the growth of the city the question of an adequate water supply be-
came increasingly important, and in 1850 Congress declded to install a gen =

eral water supply system of ample capacity. Pursuant to acts of Congreess of
September 30,1850, and August 31, 1852, a report was submltted for the con -
struction of the Washington Aqueduct (February 22,1853, S.Ex.Doc. No.48, 32nd
Congress, 24 Seasion). Jonstruction of the various original water supply
structures under the direction of the Corps of Engineers, U. 8. Army, was be- l
gun pursuant to the act approved March 3, 1853, and completed 10 years later.
These structures consisted of the low masonry dem at Great Falls, a circular
brick conduit 9 feet in diameter and 9 miles long, a recelving reserveolr and | I
a distribution reservolr 2 miles apart connected by a conduit, and several
cast lron mains leading to Government bulldings end various sectlons of the
city. The first water was admitted to the Washington Water Supply System from
the Potomac River in 1863,

The first extensive additions to the water system were completed in 1905
when the Clty Water Tunnel and McMillen Reservoirand Filtration Plant were put
into service. The second extensive additions to the water supply system,desig-
nated Increased Water Supply,were completed in 1928 and comprise the Dalecare L
1ia Piltration Plant, an addltional conduit from Great Falls, various pumping ’%
stations and service reservoirs. Both of these projects were also construce
ted under the direotlion of the Corps of Englneers. The total cost of the
structures forming the Washington Aqueduct from 1853 to date is about twenty
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1 million dollars (for statement of capital costs see paragraph 10).

The collectlion,purification and transmission of the water supply'for dige

i tribution to the National Capital and its environs constitutes the Washington

f Aqueduct system,which is under the supervision of the War Department. The Uni-

i ted 8tates Engineer Offlce, Washington,D.0., under the direction of the Chief
of Engineers,U.S5. Army, planned, designed and constructed the origilnal as well
the subsequent inoreassed water supplies of the Washington Aquedust, has oper-
ated its facllitles, determined ite adequacy,and for almost a century has con-
tinued to execute thls trust faithfully,satlsfactorily,and with economy to the
waber consumers. |

4,

Columbla varies from 5 to 400 feet sbove mean sea level. The Potomac River at

SERVICE AREAS, The elevation of the land surface in the District of

Washington is & tidal strean. By reason of the wide varlation in topography
five water service areas have been set up in order to provide a pregsure in the
mains ranging from 30 to 20 pounds with an average pressure of about 50 pounds.
The five service areas are known as %Gravity¥, "Pilrst High¥ "8econd High% "Third

High® and #Fourth High¥, General limits of the areas and elevations of the

various reservoirs are shown on Plates 3 and 4, respectlvely.

! Normally all water for the gravity area and the section of the city east

of the Anacostla River is obtained from the MoeMillen Filtration Plant, - The
District of Columbia Water Division pumps part of the gravity water into Flrst
and Second High areas 1lying east of the Anacostia River. The aFlrst“,”ﬂecohdﬁ
and “Thlr{lsg High Areas of the eliy proper asre ordinarily served from the Dale-
carlie Plent. The Fourth High Area is a small sectlon located in the highest

part of the eity. This 1s served from two water towers under control of the
District of Columbia Water Division, Water for these standpipes 1is pumped from
the two Third Hlgh Reservoirs.

5, DESCRIPTION OF MAJOR STRUCTURES. (a) Diversion Dam. The diversion dam

at Great Falls 1s a substantial, masonry structure of rectangular sectlon, re-

inforced with riprap on the upstream side. The dam is 2,877 feet in length, 8

:
i
|
:

feet wide at the top, and has a height which varles in generel from 10 to 15
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feet with a maximum helght of 24 feet. The top of the entlre length of the dam
acte as a spillway. The Tirst section of the present dam was constructed dur-
ing the period 1864 to 1867,with a crest elevation of 147.0 This sectlon only
extended out from the Maryland shore to Conn’s Island in the middle of the Po-
tomac River. During 1883 to 1886 the dam was inoreased in helght to 148.9 and
extended to the Virginia shore. In 1896 the crest of the dam was ralsed to el=
evation 150.5 and the coping s tones were anchored to the maln structure of the
dem with 2-inch holts 7 feet in length. In 1928 flashboards l=foot high were
erected on top of the dam, bringing the total height to 151.5 ebove sea level.
The average orest of water over flashboards is approximately 12 inches,so that
the surface of the intake pool ranges between elevation 150.0 and 153.0.

{b) 014 Conduit. The old conduit, extending 9 miles Trom Great Falls %o

the Dalecarlia Reservolr and thence 2 miles to the Georgetown Reservoir, was the
lergest single structure involved in the original construction of the Washing-
ton Aqueduct during the period 1853-1863, The deslgn of this old conduli was
based to a large extent on the first New York and Boston Aqueducts, completed
in 1842 ang 1848, respectively. The name "Washington Aqueduct® was derived in
this manner. In general,the condult 1s circular and 9 feeit in dismeter,end is
constructed of elther 2 or 3 rings of brick or cemented rubble masonry {Plate
5. The slope for the entire length of the condult is about 9-1/2 inches per
mile. Beiween Great FPalls and Dalecarlis the conduit traeverses 1l tunnels hav-
ing an aggregate length of 5,392 feet. In the tunnel sections the rock excava-
tlon is lined entirely with concrete to an inside diameter of 9 feet. The con-
dult orosses s number of streams on masonry culverts or arch bridges, one of
which,Cabin John Bridge (Plate 6),has s span of 220 feet and for 40 years,from
1863 to 1903,held the record of being the longest cut stone masonry arch in the
world. At this bridge the conduit is strengthened by a cast iron lining with
an inslde diameter of 7-1/2 feet., The conduit is well provided with manholes,
blow-offs, and overflows at sultable locations. The water in the condult flows
under elight pressure at the upper end,being somewhat below 1lts hydreullec grede
in the vieinity of Great Falls. Under normal conditlons with the river eleva-
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PLATE 6

CABIN JOHN BRIDGE, 220 FOOT SPAN (CARRIES OLD CONDUIT)
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tion 152 and the water level held at elevation 141 at the outlet end in Dale-
carlia Reservolr, the capacity of the old condult 1s 100,000,000 gallons per
day. Today, esbout eighty years after 1ts construction, this conduit is in an
‘excellent state of preservation and good for many more Yyears of service.

(¢) Conduit Roed. Oondult Road extends from the District line to Great
Falls, Maryland, a dlstance of about 10 miles, and is located for the greater
part of its length over the centerline of the old conduit, The construction
of this road,which was begun in 1870,was of water-bound macadam 14 feet wide.
Its purpose was to glve access to the various structures of the ocollecting
system. With increasing urban development along each slde of Condult Road it
is now utilized as & public highway rather than a speclal Federal right-of-way.
The present road has a bltuminous macedem surface 16 feet wlde and a surface
soat is applied about every third year.

(d) New CGonduit. The new condult, completed in 1926, parsllels the old
conduit at an aversge distance of 30 feet, and has praciically the same slope
and hydraulle gradient. The condult is a horseshoe=ghaped unreilnforced con-
ocrete structure with a capacity of 120,000,000 gallons per day (Plate 5). At
Cabin John Bridge an inverted siphon instead of a bridge wes used for reasons
of both economy and safety. The siphon is a steel pipe encased entirely in con-
crete (Plate 6), and provides a structure which is fully as satisfactory, al-
though not as artistic,as the adjacent Cabin John Bridge. The new conduit is
provided with numerous blow-offs and three crosgs connections with the old con-
duit so that any sectlion of either structure may be temporarily de-watered for
inspection or smergency repairs, |

(e) Raw Water Reservolrs. At the time of the originsasl constructlion of

the Washington Aqueduct from 1853 to 1863 the purification of water by filtra-
tion or chemical treatment was not practiced in the United States. In order to
partially clear the water before it was sent to the clty,two large open reser-
voirs, known as "Dalecarlie;." (Plate 7) and "Georgetowrf (Plate 8) were construc-
ted to act as sedimentation basins. These two reservoirs served as the original

purification system. Dslecarlia was called the "Recelving Reservoir? and
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Georgetown the *Distributing Reservoir®. The water remained in these two res-
srvoires approximately six days before it went to the city. This removed the ;
heavier rlver mud but did not by any means eliminate the fine material carried

in suspension. The McMillan Raw Water Reservolr (Plate 9), the third in the

series, was completed in 1902. These three raw water storage reservolrs still

serve the ilmportant function of providing s sultable series of settling basins

for the unfiltered Potomac River water, and provide sufflclent storage of raw

water to last the clty about 48 hours,

The Dalecarlia Reservoir 1s located 1in a wooded valley at the Distriot
line in the northwest section of the city and has an area of 46 acres and a ca-
pacity of 200,000,000 gallons (Plate 7) The reservoir is equipped with spill-
ways and drains. Dikes and channels along its borders divert adjacent strcanms
and surface water from the reservoir, and the shores are protected with a rip-
rap stone revetment. A condult 9 feet in diameter,lined with rubble and brick,
was bullt to by-pass the water around the reservolr in case of emergency.

The Georgetown Reservolir (Plate 8) is located 2 miles southeasterly of the
Delecarlia Reservoir, and has an area of 42 acres with a capacity of 173 mil- j
lion gallons. The shores are revetted with riprap. In 1913 certain alterations
were made whereby the northerly quarter of this reservoir was prepared for use
as a settling basin for the water passing to the MoMillan slow=sand filters.
Around-the-end baffles are provided and a 10-hour period of travel is avallable
for the mud to settle out. The first section of the basin has a concrete floor
and the mud deposits are flushed out sbout once a year. Wnen the water has a
high turbldity aluminum sulphate is added in the old conduit at Dalecarlia and
1s thoroughly mixed with the water in the 2 mile tfavel to the Georgetown Res-
ervoir, A condult 7 feet in dlameter, lined with brick, was built to by-pass

the water around the reservoir in case of emergency.
McMillan Reservoir (Plate 9)1s located near the center of the District of

Columbia, about 2 miles north of the Capitol (Plate 2) The reservolr was cre-
ated by a high earth dam approximately 1300 feet in length which formed a 8to-
rage basin with an ares of 38 acres, having a capacity of 264,000,000 gallons,

The shores of the reservolir are revetted with riprap. Since the reservolr is
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located in & populated sectlon of the clty, storm water diversion sewers @ere

constructed on each side of the reservoir to aveld polliution.

{£) The Washington City Tunnel. The tunnel (Item {T,Plate 2) extends for

RO T

the length of 4 miles from the west shaft ab Georgetown Reservolr to the east
ghaft at YeMillan Reservolr. Under normel conditions the garrying capaclty of
the tunnel is 75,000,000 gellons per day. Construction of the tunnel was begun
in 1882 but wes discontinued three years later due 0 insufficlent funds, The
tunnel consiruction lay uncompleted for approximately 16 years but was finally
eompleted in 1902. The tunnel i1s lined with briek,is horseshoe-shaped in eroas-
gection, and has & helght of 9 feete' At the entrance 1t hes an elevation of
plus 70 and at the discharge end sn elevatioﬁ of minug 14. The greater portion
of the tunnel lies from 65 to 170 feet below the surface of the ground, The
lowest portion of the tunnel at elevation minus 29, under Rock Creek, is lined
for 400 feet with flanged cast iron plates backed with conerete.

During constructlion the seetlon of the tunnel west of Roek GCreek was

changed and the grede of the invert lowered abaui 7 feet for a length of 1/2

mile. These changes were made in order that the dralnage between Rock Cresek and
the Georgetown Reservolr could be handled by the Rock Oreek Pumping Station. ;
#ith the shape of the tunnel ehahged from a horseshoe section to an elongated |
ellipse, wrought iron struts were vlaced to reinforce the side walls. In 1927
these iron struts were replaced with concrete braces. The present condition of
the tunnel is considered good.

Two shafts at the ends of the tunnel approximately 14 feet in dlameter
end two intermediate shafts approximately 6 feet in dlameter afford access to
the tunnel for inspectlon. The easterly three of these located at Rock Creek ,
Champlain Street, and the east shaft at McMillan Reservolr, are used for de -
watering the tunnel. Formerly pneumatic air 1ifts were available for this pur—
pose but deterloration and obsolescence led to thelr removal 1n 1937. As about

8,000,000 gallons of water must be pumped to de-water the low sections of the

tunnel not drained by gravity and as the tunnel can only remain out of service ;

for a very limited time, speclal pumps are to be secured at an early date 80
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that any emergency repalrs to the tunnel can be expeditiously made.

(g) Dalecarlia Filtration Plent. This plant is located in the northwest
section of Washington, about 5 mlles from the center of the city (Plates 2, 7,
and 10). The plant,completed in 1928, is of the rapid sand fllter type with a
rated capaclity of 80,000,000 gallons per day. Raw water for the plant is taken
from the Dalecearlia Reservoir, deseribed in parasgraph 5(e).

The main structure of the plant is a brick and reinforced conorete filter
building of modern design, 361 feet long and 155 feet wide. The building con-
tgins 20 repld-send filters, each 54 feet long and 31 feet wide, with a rated
capacity of 4,000,000 gallons per filter per day,or at a rate of 125 m.g.d. per
acre. These are cleaned by reversing the flow of filltered water, thus washing
off the accumulated mud into gutters. Approximately 2 percent of all filtered
water 1s used for this purpose. Chemical storage bins for lime,alum and beux-
ite, storage tanks for sulphuric acid, chemical feed equipment, and chemlocal
laboratory are located in the center tower sectlon of the structure. The pumpe
ing facilities for hendling the water occupy a wing at the north end of the
building.

Additional struectures of the filtration plant consist of two covered con-
erete mixing basins, each 80 feet square and 18 feet deep, with eround-the-end
baffles; two open concrete-floored settling basins,each 335 feet long,150 feet
wide and 12 to 17 feet deep,which are flushed out about once & month,a covered
filtered water reservoir with a capacity of 15,000,000 gallons, and various
suxiliary structures, 1nclﬁding offices, shops, garages, storerooms, and six
dwellings for the principal operating personnel in charge of the plant,

The pumping end hydro-plant installations (Plates 7 and 10) end the chemi-
cal treatment at the Dalecarlia Filtratlon Plant are descrlbed in paragraphs 6
and T,

(h) MeMillen Filtration Plent. This plant is located at First and Doug-

las Streets,NW., sbout 2 miles north of the center of the city (Plates 2,9 and
11). The plant,completed in 1905, is of the gslow=sand type with a rated capa-
eity of approximately 75,000,000 gallons per day. The raw water for the plant
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flows to the Mclillan Reservoir by gravity from the Dalecarlia Reservolr,vass-
ing through the Georgetown Reservoir and the Washington City Tunnel (paragraphs
5(e) and 5(£)).

The principal structures of the plant comsist of 29 slow sand filter beds
with an area of 1 acre each:29 conorete bins for send storage, each 23 feet in
diameter and 32 feet in height:7 regulating houses;a 15,000,000 galloa fllter-
ed water reservoir; a pumping station for 1ifting the water about 18 feet from
the raw water reservoirs to the filter beds; and various offlces, shops, and
storehouses. All major structures, which are of brick, were placed in service
in 1905,

The filters consist of ocovered reobtangular groined erch concrete struc-
tures with a net sand ares of 1 acre and a designed capacity of 3,000,000 gal-
lons per day. Ordinarily 4 filters are held out of service for cleaning. While
it may be possible to filter at higher rates,the carrying capacityof the Wash-
ington City Tunnel 1imits the total output of the plant to epproximately 75 mil-
lion gallons per day. Fillter sand averages 36 inches deep and rests on 1 foot
of gravel, Tile under-drains collesct the filtered water and carry it to regu-
lating houses whence, in turn, 1t i1s delivered to the filtered water reservoir
through cast iron mains. The filters are cleansed tvwice a year by scraping off
about 2 inches of sand from the top of each filter. This sand is deposited in
hydreulliec ejector boxes, whence, through hose and pipe, it ie carried to sand-
washers located in the fllter courts. The sandwashers operate by reverse cure
rents of clean water which flush the mud into the c¢liy sewers, and the sand is
then stored temporarily in eylindrical conerete sand bins or towers. When suf-
ficient sand has been scraped from the filters they are hydrauliocally resanded
from the bins. Chlorine,ammonle and lime are added as required to the filtered
water. Detalls of the pumplng installations,filtretion,and the chemiecal treat-
ment are described in paragraphs 6 and 7.

(1) High Service Reservoirs and Transmission ¥alns. After the water for

the high service areas in the northwest section of the city is filtered and
sterilized at the Dalecarlia Filter Plant it is pumped by the Dalecarlis Pump-
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ing Station to the First, Second and Third High Reservoirs (Plates 2 and 12 )
which serve to balance pressures in the service areas end provide limited sto-
rage, These reservoirs equalize pumping requirements,smooth out or reduce peak
demands on pumping stations, and in case of power fallure furnish water ¢o the
distribution system until pumping has been restored.

The First and Second High Service Reservolrs were constructed in the peri-
od 1925 to 1928 (Plate 12) end have glven excellent service. Water levels in
the reservolrs are remote-gonirolled, as described in paregraph 6.

Transmission mains,bullt by the Washington Aqueduct,are standard pressure

.type gonarete pipes, varylng in size from 36 inches to 70 inches. These maine
were constructed between 1923 and 1928 and have a total length of 7.7 miles.

(J) Federal Meters. In addition to the primsry functions of collecting,
purifying, filtering and pumping the water for the City of Washington and envi-
rons, the Washington Aqueduct,through the Chief of Engineers,U.S. Army,is chavr-
ged with the meesurement of water consumed in all Federel buildings, parks and
other Federal Government activities within the Distrlet of Columbia. As neces-
gary,new meters are installed,old ones replaqed,and all meters inservioce main-
tained in operating condition.

A% present there are a total of 615 Federel meters in service,rangingfrom
5/8=inch disc type, for park end small building service, t0 a 20«-inch Venturi
type for lerger buildings and reservations. The Federsal services are 97 per-
cent metered. These meters are inspected and read monthly and defective meters
repaired immediately to insure continuous and correct recording. Meter read-
ings are used to form o composite monthly report with those of the District of
Columbia Water Division so that the complete record of water consumed within
the District of Columbla may be accurately recorded, thus providing a check on
losses in the distribution systen.

6. PUMPING PLANTS, HYDRO-ELECTRIC GENERATING STATION, AND SUB-STATION.

(a) Qenerg;. There are two low-1if%¢ pumplng stations in the collecte
ing system. Even though the source of the reaw water in the Potomec River at

Great Falls is 125 feet above the level of the downtown area of Washington, it
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is necessary to boost? the flow of water through the gravity condults. The

first low-11ft pumping plant 1s located 1n a structure forming a dam across

the northern neck of the Dalecarlie Reservoir. This station serves as a boost-

]

er to iﬁcreasetherlow through the two gravity conduits bringing the raw water
from Great Falls. By raising the water level in the Dalecarlla Reservolr the
Booster Pumping Plant alsc increases the efficiency of the Dalecarlia filters
and the chemical treatment. The second low-1ift pumping statlon is located at
the MeMillan Filtration Plant and 1lifts the water from the storage reservoir

to the filter beds. In addition to the pumping plants of the collecting sys =
tem,a high-11ft pumping station is located at the Dalecarlia Filtration Plant.
This unit serves to pump water from the Dalecarlia Filtered Water Reservoir
into each of the three high service reservoirs; l.e., First, Second and Third
High areas of the northwest section of the city and to Arlington County, Va,
An automatic remote-controlled hydro-electric generating station 1s operated
in conjunction with the Dalecarlis Pumping Flant and generates approximately

60 percent of the total electric energy consumed by this station and the fil=

J—

tration plant. The generating plant utilizes the surplus water brought down

-

by the two conduits from Great Falls. As the city grows the water avallable
for generating electricity decresses and more commercilsl power must be pur=
chased. At present an average of 21,000,000 kilowatt hours are consumed per
annum by the Dalecarlia operations. The Dalecarlia plant is one of the larg-
est slngle consumers of purchased electric energy in the District of Columbis.
Due to this large power consumption a low rete structure is avallable so that
the average cost of power is 7.2 mills per k.w.h.

All plants are arranged and leld out so that continuity of service 1is
assured. The pumping plants are provided with duplicate auxiliary units
throughout so that faillure of a unit would not ceripple the plant from anoper-
ating standpoint. All equipment forming an importent line in the operation
system 1s provided with full automatic protection to insure sgainst damage in
case of unexpected trouble. Automatie protective features, 1in keeping with

modern design, have been provided in all plants in which electrical and rota~




ting equipment were installed.,
DESCRIPTION OF INDIVIDUAL PLANTS:

(b) The Dalecarlis Booster Pumping Plent 1is designed to lower the level
of water at the outlets of the two conduits from Great Falles. Thls makes the

hydrsulic gradient of the water steeper and increasses the gravity flow from
Great Falls from 180 m.g.d. to 220 m.g.d. The plant is fully sutomatic in oper-
ation, with supervisory control carried back to the operator's desk located in
the Dalecarlle Pumping Station Control Room. The pumping equipment consists of
three main units of the vertical type with bottom suction and horizontal dis-
charge. Each of the main units is designed for normal cepacity of 75,000 Fo Dol
or 108 m.g.d. agelnst a total static head of 8 feet when operating at a speed
of 180 r.p.m. The pumps are of the mixed flow,centrifugel type, designed with
e specific speed value of 6,500, Synchrenous motors of 200 horsepower rating
are mounted on top of the pump casing and operate on a 2,300-volt, 3=-phase, 60
cycle, alternating curreﬁt. A meke-up pump with a veriable capaclty of from
5,000 g.p.m, tc 15,000 g.p.m. forms a bslancing unit which automatically oper-
ates in conjunctlon with the main units. This unit is driven by a 40 horsepower
220=volt,3=-phagse,wound rotomotor. A novel feature of this station is that the
pumpe are located above the water elevation of the maln reservoir and the pump
riping 1s arranged to form a eiphon. The pumpe are mounted in the siphon and
serve to force the water over the dam. In this arrengement shut-off valves are
eliminated. When a pump 1s shut down an air valve is automatically opened aéd-
mitting air into the siphon at the high point, breasking the siphoning effect.
and serving as a positive shut-off,thus preventing water from flowlng back from
the reservelr into the forebay.

(¢) The MeMillan Pumping Plent (Plate 13) serves to pump water as re-

quired from the rew water storage reservoirs to the filter beds. The plant was
constructed in 1905 and was originally equipped with three hbrizontal,steam en-
gine driven, slow speed centrifugsal pumps. In 1936 this plant was completely
rehgbilitated and the obsolete equipment was replaced by modern, electrically
operated units. The vertical tyne pumps héve been so successful in the Dale=-
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carlia Booster Pumping Plant that this type was adopted at McMillen. The new
units are of the verticsl, modified centrifugal type,designed with a specific
speed value of 13,500,with bottom suction and horizontal discharge. Each unit
has a 36-inch outlet and a pumping capacity of 50 m.g.d. against a total dy-
namic head of 21 feet. The synchronous motors are rated 250 horsepower each
and operate on 2,BOO-volt,B—phase,60~cygle alternating current. Each pumping
unit 1s protected against water reversal in case of power fallure by an auto-
matic cone valve (hydraullcally operated plug type). The valves have a clear
waterway of 36=-inches in dlameter and are installed immediately adjoining the
pump discharge. The main pumps, with interconnected sutomatic pumping equip-
ment, are arranged for sutomatic push-button operation. In addition to the
main pumping units,the station is equipped with two high-head raw water pump-
ing units which serve to furnish water for sand washing operations of the fil=-
tration plant. These pumps are of the horizontal,centrifugal type, arranged
for automatic pressure and flow control, capable of delivering 2.0 m.g.d. and
3,0 m.g.d. against a total dynamic head of 250 feet.

(d) The Dalecarlls Pumping Plant (Plate 14) is the main pumping plant of’
the Washington Aqueduct.and serves as a central or dispatching station for the
entire pumping system. The supervisory control of the Booster Pumping Plant,
the Delecarlia Hydro-Electric Station and High Tension Sub-Statlion terminates
on the supervisory board located in the control room at Dalecarlia. This plant
pumps Tiltered water from the Dalecarlies Filtered Water Reservoir into each
of the three high service reservoirs. Bach service 1s provided with threemain
units, the characteristics of which are given in the following table:

8 Service T Capacity Each ¢ 7Total Dynamie ¥ H.F.of '

: 4; Pump, M.G.D, ¢ Head ,Feet ! Pump Motor !
L

» 1st High ¢« 3@ b 130 H 550

¢ 2nd High 2@ 10 9 223 8 550 }

y 2nd High 1l @20 0 225 1 1250 '

¢ 3rd High o 3 @10 8 320 L] T70 ¢

The motors driving the pumps operate on 2300-volt,3-phase,60-cycle power drawn
from the Dalecerlis Hydro-Electric Station and the system of the Potomac Eleoc-

tris Power Company. All pumps are of the horizontal,double-auction,centﬁfusal
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type arrenged with bottom suctlon and horizontel discharge. Each pumping unit
1s protected against water reversal in case of electric power failure by an
automatic combination stop and check valve of the hydraulicelly opersted rota-
ry plug type. The First High pumps are single-stage units and the Second and
Third High pumps are two stage in serles, mounted on a common base with the
driving motor. The pumping units are arranged for seml-sutomatic operation.

Each unit 1s started from a control station located adjacent to the hydrauli-
cally operated discharge valve of the pumping unit. Full automatic protective
features are provided which will shut the pumping units down in case of elec -

trical or mechanical trouble. Due to the raplid growth of the demand on the
Second High Service, one of the main units was recently replaced with a pump
having a capacity of 20 m.g.d. instead of 10 m.g.d. The new unit 1is equipped
with a 1,250 horsepower synchronous motor.

(e) The Dalecarlis Hydro-Electric Station is the full-automatic supervi-

sory type located on the north bank of the Chesapeake and Ohio Canal, approxi-
mately 1400 feet distant from the Dalecarlia Pumping Station,and the water for
i1ts operation 1s drawn from the Dalecarlis Reservoir. Two mechanlcal travelling
screens housed 1n a screen bullding are located at the south end of the Dale-
carlla Reservoir and protect the turbines by removing the debris from the raw
water supply to the hydro station. After leaving the screen building the water
flows through a 78~-inch dlameter circular concrete pipe condult to a 28 - foot
diameter circular conorete gravity type surge tank, having an overall depth of
35 feet. Each of the two hydraulic turbines is served by a 48-inch steel pen -
stock direct from the sufge tank., The tailrace carrying the discharge water
from the plant enters the Potomac River 1200 feet distant. The hydro-electric
plant is equipped with two vertical hydro-turbines with direct-connected verti-
cal, alternating current generators. The turbines are designed for a normal

output of 2,200 horsepower each with a net head of 140 feet and each generator
1s designed for a normal output of 1,500 k.v.a. The generating station is di-
rectly connected to the Dalecarlia High-Tension Sub=-Station by two underground
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cables. Each cable is of suffieient size to transmit the entire output of the
hydro-eleotric station. OControl cables are also in duplicate. Both generators
and all station auxiliaries are controlled by e visusl supervisory system from
the operator's desk locsted in the Dalecarlis Pumping Station Oontrol Room.
This hydro plant utllizes the surplus water not requirved for regular water BUP=
ply purposea. The present annual production of energy averages 12,600,000 kwh
and the coet of generatlon, including all chavges, is 1.25 mills per kwh.

{£) The Delecarlis High-Tension Sub-Stetion is located adjecent to the

‘Delecorlia Pumping Station and serves ag a high-tension transforming station

and 2,300=v0lt distribution eenter. Power is brought in from the system of the
Potomac Electrlic Power Company by two 13,200-volt overhead feeders which terml-
nate in a Tenced outdoor lightning errestor and main line oll cireuit breaker
gtructure. From the outdeér struobture the wwo high-tenslion feeders are carried
underground to the high-tension 0il circuli breaker switch geer within the sub-
station. Four banke of 13,200/2,300-volt transformers are sonnected on a high-
tension bus by meens of pull-out,metal-clad 01l circuit breaker equipment. Esch
bank of transformers consists of 3 single-phase, 500 kva uﬁits,eonneeted delta~
delta. The station is provided with adequate capacity so thet only three banks
are required to serve the maximum summer requirements of the pumping station and
filtretion plant.

The low-%tension layout consists of thirteen 2,300, enclosed,vertical=1if¢,
metal-clad 0il circult breaker swiitch gear units. The units serve the lines as
listed in the following tabled

2 = Incoming lines from hydro-electrie station,

2 = Outgoing feeders to beoster pumping station.

4 - Outgoing feeders to Dalecerllia Pumping Station.

4 - Trensformer secondary connections (P.E.P. Co's. System)
1 -« Tie=breaker unit.

Both the high- and low-tension o0ll ecircuit breaker units are controlled by
a supervisory system from the operator's desk located in the Dalecarlia Pumping
8tation Control Room. All required visugl lamp indlcations are also carried

back to the operator!s board. The sub-station is an leolated fireproof bullding
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especlially designed to segregate the various units of equipment so that a fail=
ure or explosion could net cause a complete failure of the entire plant. Each
group of equipment is arranged so that it can be f%out out? of service without
affeocting the operatlons of the other units within the station.

7. FILTRATION AND CHEMICAL TREATMENT. The Dalecarlie and McMillan Plants

differ not only in thelr filtration rates and types of filters, but also in the

chemlcal treatment of the water supply prior to filtration. The flltration and
sterilization processes of the two plants are descoribed in general terms belows

(a) ZThe Dalecarlia | 1t operates at the rate of 2 gal-

lons per square foot per minute, or 125,000,000 gallons per acre per day. Con=
tinuous spplication of a coagulant to the influent water is required to settle

out the mud carried by the raw river water. The coagulant used is aluminum sul-
phate, called slum, which is manufactured at the Dalecarlia plant in six large
boiling tanks from bauxite,the ore of aluminum, and sulphuric acid. The amount
applied varies with the turbidity of the river, and is also dependent upon cer-
taln variations in the chemical composition of the waters The average dose is

180 pounds per million gallons,or 1.2 grains per gallon,while a maximum dose of

450 pounds per million gallons and a minimum dose of 100 pounds permillion gal- ' ?
lons has been applied,

Following the application of alum the water flows rapldly through two mixe
ing basins to the settling basins, where the chemical reaction between the alum
and the basic ions of the water is completed and the aluminum floe settles,car-
rying down with it the coagulated mud particles. About 90 percent of the floe
and mud particles are settled out in the three to four hour sedimentation peri-
od in these basins and at the same time the bacterial load 1s reduced,

As the settled water leaves the haéins and enters the water passages lead-
ing to the filters,the first step in sterilization takes place. Anhydrous am=-
monia is first added to the water,fed from ges feeders in direct ratio to chlo-
rine solution which lmmedistely follows the ammonia. The chlorine is fed as ;

solution in water from two solution feeders, This combination gives a chlorg-

mine treatment to all water entering the filters, and results in an almost per-
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fectly sterilized water prior to filtration. The chloramine compound produces
a delayed sterlilization action and keeps the filters in an excellent basterio-

logicel condition. It also prevents the chlorinus tastes so often noticeable
when stralght chlorine alone is applied. The dosage for ammonia averages 0,8

pounds per million gallons, with a maximum of 1.5 pounds and a minimum of 0.42
pounds,while for chlorine the amounts are 3.2 pounds average, 8.0 pounds maxi-
mum, and 1.8 pounds minimum, A

Immedlately following filtration through the 20 filter units (Plate 15 )
‘each with a normel capacity of 4 million gellons per day, another smaller dose
of chlorine,termed post chlorination,is applied to the water going to the clear
well or filtered water reservoir. The amounts of chlorine applled in post
shlorination averages 0.6 pound per million gallons,with meximum of 1,75 pounds
and minimum of 0.3 pounds. The purpose of this epplication is to maintain the
necessary residual free chlorine which it 1s desired to have remain in the wa=-
ter until it 1s carried well into the city malns. The amount of thls resldual
varies considerably,running from 0.15 to 0.5 P.P.M.and 1is determined according
to bacteriological and chemical teste on raw water,fllter effluent samples and
the temperature of the city supply. Greater residual 1s required during warm
months, when the water leaves the plant at a maximum temperature of 85 degrees
Fahrenheit,as this high temperature causes the applied chlorine to be absorbed
rapidly. Winter temperatures are as low as 33 degrees Fahrenhelt and absorp=
tion 1s relatively low.

Immediately after chlorination a carefully regulated amount of hydrated
lime is added to the filtered supply entering the clear well. This is to neu=-
tralize the carbon dloxide, the by product of the action of the coagulant on
the water. This ensuing cerbon dloxide,if not neutralized,would result in *Red
Water? in the city malns and taps,especially in hot water services. When high-
er turbidities require larger epplications of alum, the carbon dloxide content
often runs over 20 P.P.M. with a pH of 5.5. Water of thls kind is decidedly
acld, but it 1s brought to neutrality with a pH of 7.0 and zero carbon dioxlde

and rendered as non;;ggressive to iron piping as 1s possible by treatment with
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lime in amounts averaging 60 pounds per million gellons. While the additicn of
this lime does increase the average hardness of the Dalecarlis supply about 14
percent, this lncrease 1s less than the actual seasonal fluctuation in totel
hardness and is not noticesble to the Q&nsumere

(b) The McMillen Slow-Send Filter Plant operates at the rate of 1/20 gal-

lon per square foot per minute, or 3,000,000 gallons per acre per day. Pre-
treatment of the influent water with alum is not continuous as at Dalecarlis
being required only about 20 percent of the time. The filters form thelr own
straining surface, or "Schmutzdecke®, as it is called, This is a biological
‘layer and is characteristic of the slpw sand filters in contrast to the chemi-
cal surface layer of the rapld-sand filters. During warm months and at turbi-
ditles below 20 P.P.M.these filters yield a zero turbldity and often give per-
fect bacteriological resulis without further treatment. However this sction of
the "gchmutzdecke® is not to be relied upon and chlorination slso is practiced
continuously at thls plant. Dosages are smaller in the summer when bilologlcal
conditions are most actlive and considerably higher in winter,at which time the
slow-gand filters are practieally without blologlcel effest. The dose averages
2,74 pounds per million gallons,while the maximum is 4.22 pounds and the mini-
mun 1.38 pounds,

At periods of high river turbidity the water going to the MclMillan Reser-

y

volr is treated with the same type cosgulant as 1s used at the Dalecarlie plant.

Aluminum sulphate passes to the settling basin of the Georgetown Reservolr
where the floc and mud setiles out,the mixing chamber in this belng the 2 mile
conduit between the Dalecarlia and Georgetown Reservoirs, The settled water
then goes to the MeMillan Reservolr, from which 1t is pumped to the filters atb
a turbidity never greater then 20 P.P.M. To date no regular corrective lime
treatment has been applied to the effluent from the McMillaen filters, but this
is scheduled to be started during the calendar year 1939 when certain improvee
ments for chemical treatment in the clear water reservolr have been completed.

For the past 17 years chlorine alone has been contlnuously applied only ;o

the effluent of the MoMillan clear water reservoir, but this, in a few months,
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will be changed to a chlorine and ammonis treatment added to the influent point
of this clear well, so that at least six hours® detention or absorption period
will be ellowed before the water goes to the gravity area of the cltys

(¢) Bpecial Water Treatment. To eliminate certain extraordinary tastes and

odors which occasionally manifest themselves in the river water, aluminum sul-
phate,containing 3 percent activated carbon, is kept in readiness to be applied
to the water. Activated carbon in finely divided form 1s also kept on hand to

be used on such occasions and it has been successfully appllied at Dalecarlia to
combat cresol taste due to waste from s tie treatment plant being dlscharged in-
to the Potomac River.

During the summer months copper sulphate is added to the water entering the
settling basins at Dalecarlia to keep down algae growths in these basins., Dosa-
ges of 0.2 to 0,5 P.,P.M. are applied. The Dalecarlia and other reservoirs are
treated with copper sulphate as occasion demands,the principal reservoir affec-
ted being that at MeMillan, where there have been recurring growths of asterio-
nella, chro-ococcus,urdglena, and certaln other micro-organisms. These growths
have been eliminated by the application of copper sulphate dragged in bags
through the water of the basin from a small boat. Outbresks of synedra, a sili=-
clous diatom, have occurred in the Potomac River to quite an extent in the past

five years,the counts being as high as 4000 per c.c. and persisting for a peri-

od of from one to three weeks. Jopper sulphate has been of little avall on these
giliclous organisms, the most successful treatment being excessively high alum
doses to coagulate and settle the organisms with the other suspended matter.The
synedra outbreaks have all occurred during the early fall months, and generally
folloWw a prolonged clear water period in the river.

(d) Bacteriological Examinations are made dally onwater samples taken from
all parts of the Washiﬁgton Aqueduct system and some fifty city samples are col-
lected each week to check up on the distribution system to determine proper do-

sages of sterilizing agents. Tests are run on all samples in strict accordance

with United States Public Health standards. Research in bacteriologicsal fields

hes been carrled out for over 13 Years in the Delecarlia laborsatory and has re-




i
!
-
!
|
|

.33-

sulted in the gathering of much valuable date and the perfection of a special
medium for coliform detection.

The table below gives some of the salient characteristics of the Potomae
River water before and after treatment.

RESULTS OF DAILY CHEMICAL AND BACTERIOLOGICAL TESTS
Baged cn 6 Years' Operation Results

Turbi-| Total Alkeli- Bact,
Supply dity |[Herdness Non-603 nity |pH C0p | 804 Count
P.P.M, | CaCOs Herdness | 0aC03 PPM | PPM| 37°
24 Hrg, |
Average
River 90 70 17 52 7.7 1.5]20 2,500
Dale Filt. O+ 70 285 42 6.7 8.0{=m 4
Dale Finished 0+ 83 25 55 |7.8 | 1.5|3 2
McMillen Filt. O+ 70 17 52 7.2 | 4.0]20 6
McMillan Finished 0+ 70 17 52 7.2 1 4.0 20 4
Maximum
River 3000 130 40 120 8.8 3.0132 50,000
Dale Filt. 2 130 54 120 7.3 126.0{ 45 25
Dale Finished 2 130 54 116 8.6 3,5 | 45 10
McMillan Filt. 3 130 45 120 8.0 {12.0 |36 50
MeMillam Finlshed 3 130 45 120 8.0 112.0 136 30
Minimum '
River 6 20 6 16 6.8 0113 50
Dale. Filt, 0 19 10 8 5.5 0119 0
Dale Finished 0 23 10 22 7.2 0119 0
McMillan Filt. 0 20 6 18 6.7 013 1
McMillan Finished 0 20 6 18 6.8 0|13 0

The chemical treatment has resulted in a water supply free from tastes and
odors, clear and sparkling, non-corrosive and practically 100 percent free from
all coliform organisms in gll dilutions from 1 to 100 millimeters in the efflu-
ent from the two fllter plants.

The water is at all times bacteriologlecelly safe and always far superior
to the limits of purity set by the American Public Health Department in their ‘
standards of potable waters,

8. BSAFETY. Safety on the Washington Aqueduct 1s one of the regular acti-
vitlies carried on by the Washington Engineer Distriot, and follows closely the
safety requirements of the War Department in the Englneer Department at Large.
Supervisors are given instructions 1in standard American Red Cross First Al4,

safe motor vehicle operation, and variou) phases of safe working practices and
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employee tralning. 411 employees are given preliminery instructions in First
Aid., Regular monthly meetings are held at each unit of work during which aeci-
dents or near-sasccldents are digcussed. Frequent inspectlons are made by the
District Safety Council,thiree members of which ars employees of the Washington
Aqueduet, end 1ts recommendations have regulted in the elimination of unsafe
conditions and practices. In sddition to the prevention of accldental injuries

attentlon 1ls glven to sanltation, good housekeeping and adequate lighting.

A manuel of safely regulations has been issued to all supervisory employ-
ees and g monthly safety bulletin descoribing aceldenis, safety precautions and
etending of the various units in the safety contest 1ls distributed among all
employees. &n ennual sefeby contest iz held with a bronze plaque awarded to
the winner,

9., WATER CONSUMPTION, The avervage dally water consumption for the fiscal

year 1939 was 103,260,000 gallons. During the past year the maximum deily cone

sumption was 143,350,000 gaellons, in July, 1938, while the minimum consumption
was 79,730,000 gallons, in December, 1938, The rated capacity of the Washing-
ton Aqueduct water supply system, on a sustained basis, is 155,000,000 gellons
per day.

Water consumption of the Diatrict of Columbis,populetion growth,and avall-
able raw and filtered water cepacities are shown graphicelly on Plate 16, The
curve of the average water consumpitlon is the annuel average in millions o gale
lons per day. The curve of the maximum consumption is the highest delly amount
delivered to the city during the year, These maximum consumptions are caused
primarily by periocds of excessively hot weather, Alr condltioning, already
well established in Washington, has become a factor in increasing the use of
water, and it 1s estimated to bs responsible for a 10 percent increase in the
peaks of summer water consumption. The growth of population of the District of
Columbia is not regular end has varied greatly in the past,conforming general-
1y with increased activities of the Federsl Government. There are also shown

two sets of lines indicating the ocspacities of the existing raw water supply

faclllities and the existing filtration facilities. The extension of these lines




-35-
PLATE 16
€ o o ol g q 9 g N 9 9 a /8§
909 & 9 5 8 §4 8 3§ 9 8§ § 4 § /8
[ /
T
30 : Py .g}&/ 130
Future Condult G’ &
o> or Pumping Plant| odlm
< Sl S i AV G
8 4 @/O%L__ O’I,
= g QU
26 g N\ 0 ¢ 100
- 3 NP ST .
qx 2 AN it
- Future Filters— O ol e
) i VTR VG
22 Incréegseda 8 7 e 7 gmi %@f /, ",\"' 900
. Supply with oosrer ~ran . ﬁé/\ ’l/f < @8;
o /ncr'” gsed = N N 6\2’, 00
< A P
4 5upp/y with F/USh Eagrdé'g @Gg’ g 444/ 0?}/ 0
o on Darm q% G ps
i i <, 700
1 ! &
- < L/J /[ ﬁ
- Increased Supp! 117 0 o ¥
160 ased Supply A =la00
< with New Condurf— phej-pli==4 P =)
H 7 s
180 ” g 0 gl JA’ =500
BEjul I
20l & Q@/@@ﬁr//a 7 i zl,.
o) Friters ——}é’—————ﬁa 1
| 4
; z
teYe gﬁ*f i . 6 la00
- 2 / -
- "QQ’
o~ ‘)Lﬁ L {
r .
- | ¢%%%0n ACTUAL & ESTIMATED
co2 | T | Conauit—| p WATER CONSUMPTION 2|,
L]
~ A alan
3 9}
40 f | ol o
/ ! =
/ g i~
o~ ! 3 |Filtered Water 4=t ==+=1-
o 4 ¥ | D T T
= |memMillon S| |Raw Water
e ; pa—
ol L L LA //ters '
Eq d © g c o o Q G a Q = g
59 § 8 4 & § 8§ @ 9§ 8 § § 4§ § 3




.36-

‘beyond the present date 18 the estimated requirement for future construction

| necessary to provide e water supply adequate to meet all demands,
| 10. CAPITAL AND OPERATING COSTH8, The capital (historical) costs of the
varlous structures forming the Washington Aqueduct as of June 30,1937,now use-
ful end used, are as follows:
Land and Land Right8 = « = = @ = v = = = = = $ 1,176,909
Dam at Great F8llg « = « = = = @ = = = = = = 498,074
0ld Condudt = =~ = = = c o e =0 ® = = = = = = 2,301.152
New Condult = = = = = = o = 2 @ o = = = = = 2,915,923
Dalecarlie Reservolr = = = = = = = = « = = = 462,604
Georgetown ReServoir = = = = @ = = = =« - = = 508,046
MeMillan ReBervolr « « o« = = o = = = = = = = 813,791
City Water Tunnel = = = = = = = @ = = = = = 1,948,296
First High Regervolr = = = = = = = = = = = = 313,839
Second High Reservoly = = o = @ = @ w = « = 299,095
Transmission Meing - = = = = = = = o e 979,674
Federal Meters « - = = = = @ = = = = = = = = 64,633
McMillan Filtration Plant « = = = = = = = = 2,676,870
Dalecarlis Filltration Plant = = = = = = = « 2,306,418
Pumplng Plants = ~ « = = o = o2 = = = = = = = 1,097,832
Hydro Plant and Bub-8tation o = = = = = = = 368,750
Oondult Rogad = = = @ o = = = = = 2 @ = = = = 203,697
| Miscellaneous Equipment and Structures - - = 164,406
Burveys and Investigations « « = » = = = = « 100,812
TOtle = = = = = = = = @ = = = = = = $19,200,812

The investment of the United States in the Washington Aqueduct system
which has come wholly from Federsl funds is about $7,892,128, and the invest-
ment of the United States in the distribution eystem of the District of Col-
umbia is about $1,027,757, or a tote of $8,919,885. These amounts are for
caplital improvements which are now used and useful for water supply purposes.
A cosi accounting system 1s maintained which showskln detall the cost of

all operations, repairs, and betterments of each divislon of the Washington

Aqueduct, including the collection,purification,pumping and transmission sys-
tems, and expenditures are handled under budget conirol. Plate No. 17 shows
graphically the annual operating cost per million gallons of water,actual and
estimated,for 1940,and the dlstribution of these costs among the various ltems
of operation and meintenance. The column marked "Supplementel” shows the amount

provided annually for renewals and replacements.

11. FUNDS. In recent years funds for Washington Aqueduct operations,
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maintenance, and improvements have been provided esnnually by COCongress 4in the
Distriot of Columbia Appropriation Act out of the amounts collected for water
rentals by the Water Division of the District of Columbia. Water rates are
suffidient at the present time to pay for normal upkeep of the entire systenm
and for setting aside & limited smount for future improvements. The Washington
water system differs from most citles in that it 1s on a "Pay as you go basief
but an increase in water rates would be necessary if this policy should be
adopted for financing mejor improvements.

12m_ METROPOLITAN AREA WATER SERVICES, Sale of water by the District of

Columbla to metropolitan areas in Maryland was suthorized by Congress March 3,
1917, Under the terms of thls act the District of Columbia sells water to the
Washington Suburban Sanitary Commission of Meryland at rates varying from $56.
to $75. per m.g., depending upon the location of connections. At present the
Sanitary Commission obtains most of its water from its own purification plant
on the Northwest Branch of the Anacostia River, end is giving consideration to
an additional supply from the Patuxent BRiver. If this extension 4akes place
the amount of water the Commission will purchese from the District of Columbig
wlil be reduced.

On April 14,1926,Congress authorized the Secretary of War to supply wabter

0 Arlington County, Va. Sale of this water began in 1928 and the quantity ie

inereasing ennually. The wster is supplied direct from the Dalecarlia Filtra-
tion Plant,from the Third High Service transmission maln through a 24-inchmain
which changes to two 20=-inch mains where they cross Chain Bridge. Arlington
Gounty,with an area of 31 square miles, is growing repidly and 1s becoming the
largest outside consumer of the Washington water supply system.

Fort Myer, a cavalry post, Arlington Cemetery, and the Arlington Experi-
mental Farm of the Department of Agriculture, all in Arlington County,Va., are
supplied with water from the Second High Service of the Washington water supply
system, through a 10 - inch mein on the Francis Scott Key Bridge, crossing the
Potomac River at Georgetown, D. C,

13, DISTRIBUTION SYSTEM. The Distrioct of Columbla Water Divislon has un-

... _ _ ___ - - @ @ O OO
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der 1ts control the distributlon system. After the water has been collected,
purified and pumped to the various equallzing filtered water reservoirs by the
Washington Aqueduct, 1t 1s then turned over to the Water Division of the Dis-
trict of Columbia for distribution to the service areas of the ceity., The loca-
tions of the principal structures of the Water Divlislon are shown on Plate No.
2, but detalled informatlon regarding all of the activitles of this important
branch of the entlre water system may be obtalned directly from the Engineer
Commissioner of the District of Columbia.

In general,the various structures under the Jurisdiction of the Water Divi-
‘slon include about 120 miles of transmission maing;, ranging in size from 16 in-
ches t0 75 inches in diameter; 800 miles of dlstribution mains, ranging in size
from 3 inches to 12 inches in diameter; the large Bryant Street Pumplng Statlon
which is the principal stand-by high service pumping station for the District
and is equipoped at present with both steam and electrle pumps; the Anacostia
Pumping Statlon, which 1s equipped entirely with electric pumps and which sup-
plies all of the First and Second High areas in the sectlon of the city east of
the Anacostla River by boosting the water from the gravity mains (Plate 4); the
Reno Pumping Statlon,which is equipped with one comblned gas-electiric pump and
two electrie pumps and which supplies the Fourth High area of the city by 1ift-
ing the water from the Third High Reservolr; 1iwo covered concrete Third High
equalizing filtered water reservolrs, with a combined capacity of 10,000,000
gallons; two Fourth High water towers, with a combined capaclty of 245,000 gal-
lons;jone covered concrete reservoir with a capascity of 3,000,000 gallons for the
First High area in Anacostiajone Second High service steel tank with a capacity
of 500,000 gaellons; a total of about 100,000 water meters ranging in size from
5/8-inch to 8 inchea for the various residential and commercilal activities of
the District of Columbia,and many other miscellaneous structures including shops,
property yards, storehouses, and other equipment, At the present time the city
is approximately 90 percent metered and 1t is proposed to meke the city 100 penr-
cent metered within the next year. The total hlstorlcal cost of the entire dis-
trlbutlion system property under the control of the Water Division of the Dis-
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trict of Columble was about $18,000,000 on June 30, 1937,

Contrel of the distribution of water has been under the District of Col-
umbia since 1882, but certaln of the transmission mains 1n the city aggrega-
ting 21 miles in length remained under the Jjurisdiction of the War Department
until 1905, The Reno Reservoir for the Third High service was constructed in
1896 and the Bryant Street Station,together with the adjecent shops and equip-
ment, was completed in 1904 at a cost of $1,000,000, Future plans of the Water
Division include two new 15,000,000 gallon equalizing filltered water reser-
volrs on the Flrst and Second High services and many large transmisslon mains,
It is also proposed to complete the electrification of the Bryent Street Pump-
ing Station.

14, FUTURE PLANS. The continued growth of the population of the District
of Columbia and 1ts environs, and the constant need of an unrestricted supply
of water to meet the demand of the Capltal City safely, makes it necessary to
plan in advance for future extenslons of the present water system (Plate 16).

The United 8tates Engineer Office, which 1is in direct charge of the Wash-
ington Aqueduct system, proposes to make detailed studles and a report upon
this situation as soon as funds are made avallable by Congress. The report
will cover a comprehensive plan and method for increaslng the raw water supply
of the city, the conspruction of an additlonal filtration plant, pumping sta=
tlons, necessary transﬁlssion mains and reservoirs., The proposed studles will
include suitable enlargements of the present pumping plants,transmission mains
end high service reservoirs. It is expected that the studles and report will
cover a period of two years; that the detalled construction plans, specifica=
tions and estimates will require two years for thelr completlon; and that con-
struction for the water supply extensions will require five years; or a total

of nine years before an increased supply of water can be furnlshed to the con-

gunere.






