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INTRODUCTION

The following report was prepared for the Texas Historical
Commission on behalf of the City of Galveston, Texas (Catherine
Gorman, Historic Preservation Officer) by Steph McDougal,
McDoux Preservation LLC, for Cox McLain Environmental Consulting
(Emily Reed, Project Manager).

In April 2017, the City of Galveston began consultation with the
Texas Historical Commission regarding the potential removal of
Water Tank #2 at the 30th Street Pump Station, in order to make
space for a parking lot after that building’s planned adaptive
reuse as a community center. THC determined that the Pump
Station building, Water Tank #1, and Water Tank #2 were eligible for
the National Register of Historic Places, triggering compliance with
Section 106 of the National Historic Preservation Act. (The other four
water tanks were determined to be ineligible.)

Water Tank #2 was selected for demolition because it is no longer
functional, and it is not the oldest water tank. In addition, its
location is closest to the 1904 Pump Station building; would allow
access to parking from 31st Street, rather than 30th Street; and is
shielded from view from 30th Street by the Pump Station building
and Water Tank #1.

In order to mitigate the adverse effect resulting from the demolition
of Water Tank #2, the City of Galveston agreed to document the
tank and its place in the City’'s water system through high-resolution
photographs and a written history.

For the purposes of this report, resources within the 30th Street
Pump Station complex will be described in text, using labels
referencing both the letters assigned to each resource by Cox
McLain Environmental Consulting (CMEC), as well as the tank
numbers used by the City of Galveston Public Works Department.

A. 1904 Pump Station Building
B. 1888 Water Tank #1

C. 1920 Water Tank #2

D. Chemical Storage Building
E. 1943 Water Tank #3

F. 1943 Water Tank #4

G. 1947 Water Tank #5

H. 1947 Water Tank #6

An aerial image showing the Pump Station complex with both
sets of labels is provided in the Appendix following this report.
Where detailed descriptions of the City's early water system and
its construction were documented in professional journals, such as
The Engineering News, copies of those articles are provided in the
Appendix, as well.
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A BRIEF HISTORY OF GALVESTON

The first American colony on Galveston Island was established near
Offat’s Bayou in 1827. Prior to the Texas war for independence
from Mexico, the Mexican government had established a customs
house and port on the island. Later, during the war, the Texian Navy
took shelter in Galveston’s harbor; in 1836, the war was won and
the Republic of Texas established. Galveston became an official
port of entry the following year.

Figure 1. Map of Galveston Island, 1837 (Houston-Galveston Area Council)

Recognizing an opportunity, a group of investors formed the
Galveston City Company to purchase 4,605 acres of land on the
island, laid out a town site, and began selling lots in 1838. The
City of Galveston was incorporated the following year.! In 1867,
the land west of the town plat was surveyed into 10-acre lots.?
Both the port and the city grew quickly, as Galveston became

a major hub for transportation, banking, and commerce, thanks
to the domestic and international steamship trade, as well as the
burgeoning railroad industry. It was the largest city in Texas prior
to the Civil War and retained that status until the disastrous 1900
hurricane.

Figure 2. Birds-eye view map of Galveston, 1871
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Figure 3. An advertisement for cisterns, Galveston City Directory, 1886

Early Sources of Drinking Water

The first inhabitants of Galveston likely collected and stored
rainwater from shallow depressions or ponds on the island, such

as Sweetwater Lake (near present-day Fort Crockett). Early
settlements collected rainwater in barrels or cisterns; according

to a history of the city published in the 1866-1867 Galveston City
Directory, “Well water (was) brackish and (could) not be used for
drinking.” By the time Galveston had been established as a city
proper, but before a public water system was available, individual
buildings were supplied by rainwater collected in wooden or

brick cisterns. (Some brick cisterns were covered in wood.) Brick
cisterns were generally built partially or entirely underground, while
wooden rainbarrels were elevated. In some cases, multiple houses
shared a cistern; rental agreements often included terms for each
tenant’'s access and use of these common water sources.*

The modern municipal water system was first introduced to the
United States in the early 1800s, thanks to the newly available
combination of cast-iron pipes (with joints that could stand high
pressure) and steam-engine-driven pumps, which could deliver
water to a wide network of homes and businesses.’

In 1800, only 15 public waterworks were in operation; by 1900,
approximately 3,500 cities supplied residents with municipal
water. About two-thirds of cities fook water entirely or in part from
underground water supplies, such as artesian wells or springs.
Above-ground sources, including rivers and lakes, accounted

for the rest. The location and size of a city determined where it
sourced its water; nearly all large cities (with populations of 50,000
or more) drew water from rivers and lakes, with a few exceptions.
Artesian water supplies were more likely to be found along the
Atlantic, Gulf, and California coasts; in the Mississippi River valley;
and in a few areas of the Rocky Mountain West.¢
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Water- and mosquito-borne diseases were common during
Galveston's early history. Asiatic cholera, which spreads through
contaminated water, became a world-wide epidemic in the early
1830s, and first appeared in Texas in 1833; a full-ledged cholera
epidemic took place in 1849. Yellow fever, a mosquito-borne virus,
was especially deadly; at least nine yellow fever epidemics hit
Galveston island between 1839 and 1867. Thousands of islanders
were taken sick each time yellow fever struck, and hundreds died
during every outbreak. Measles swept through Galveston in 1866;
dengue fever afflicted many Galvestonians in 1883. Like most
communities, Galveston responded to the threat of disease by
instituting quarantines and enforcing improvements to sanitation
and hygiene.’

During the yellow fever epidemic in 1867, which claimed 1,150 lives
in Galveston?® (about 7.6% of the estimated 15,000 population),’
the U.S. Chief Medical Officer, Lt. Col. George Taylor, wrote to

the state’s Office of Chief Medical Officers and Galveston Mayor
J. E. Haviland, recommending that all low places in streets and

lots should be filled to prevent standing water, that the city streets
and all properties should be cleaned and thoroughly disinfected,
and that privies should be cleaned out at least once a month and
disinfected on a regular basis.'° Subsequently, Galveston’s civic
leaders in 1870 took measures to mitigate the continual threat of
yellow fever, including instituting garbage collection and improving
streets to reduce muddy conditions and standing water.!

Throughout the 1870s, the City took sanitation and cleanliness very
seriously, deploying its police force as health inspectors and taking
legal action to condemn “unsanitary” properties as a way to spur
owners to clean up. Like many cities, Galveston also sought a
source of fresh, safe water as a way to prevent disease.

Rainfall was not an especially reliable source of fresh water; in
times of drought, water had to be imported. In addition, Galveston
doctors advocated for a more healthful water source, noting that
the water collected in cisterns and rainbarrels was not clean, “and
that there are various accumulations in the bottom of most of
them, while bacilli find delight in the water.”'?
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Galveston’s First Public Water System

In September 1882, the City's Committee on Water Supply
recommended to City Council that Galveston should engage
a hydraulic engineer to study the best way to obtain a source
of fresh water for the city. Council agreed and approved the
appropriation of $1,000 from the artesian well fund for the
contract.”® J. D. Cook, a consulting engineer from Toledo, Ohio,
was hired to provide recommendations for:

* A salt-water fire protection system for the entire city;

e Asalt-water system for that part of the city between 18th and
30th Streets and Avenues A and G, both to be supplied by a
pumping station on Galveston Bay;

e A "fresh-water supply suitable for all purposes”;

e A comparative study of water service distributed from a
standpipe vs. by direct pressure; and

*  Whether the City should undertake this work itself or contract
with a private company for its water supply.'*

Cook investigated several potential sources of fresh water. He
recommended against drawing rainwater from existing shallow
depressions or ponds on the island, due to the likelihood of
saltwater infrusion, and instead advocated creating a dam and
reservoirs on Highland Bayou (on the mainland) and pumping
the collected water to the island through either a cast iron pipe
or a combination of wooden pipes above ground and cast iron
under Galveston Bay. He also recommended the construction of
a standpipe on the island for water storage. Having established
that a fresh-water supply was feasible, he recommended against
pursuing a salt-water system, even as an interim measure. He also
recommended against hiring a private company to do the work.

The City approved Cook’s recommendation to pursue a fresh-
water supply from Highland Bayou and his plan for the water
distribution system, but solicited bids to have the work done; later,
that was amended to allow for the water to be brought in from
Highland Bayou “or any other suitable source acceptable to the
city council.”'®
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The Galveston Waterworks Company

In response to the City's call for a waterworks franchise, the
privately-held Galveston Water Company was formed by Morgan
Jones, E. P. Cowan, J. H. Britton, and W. C. Connor, to provide “a
system of waterworks for the extinguishment of fires, sanitary and
other purposes.” The City approved an ordinance agreeing that
the Company would lay all necessary pipes and main lines, install
fire hydrants, and furnish water free of charge for city purposes,
including flushing streets and gutters and supplying city buildings
and park fountains. The Company’s compensation took the form
of a monthly rental fee of $8 for each fire hydrant, paid by the
City. Once the waterworks were constructed, the City reserved
the right to purchase them at a fair market price. The Company
was directed to begin construction within six months, with the goal
of having a temporary salt-water fire protection system ready for
use by January 1, 1884.' This was not a source of potable drinking
water."”

The Company also apparently planned to pipe water from
Sweetwater Lake (seven miles from the city, near the west end of
the island), but after two years, they had not completed that task;
whether it was ever attempted is unknown.'®

On July 1, 1884, the City Council meeting included a report from
Mr. Connor of the Galveston Waterworks Company, who proposed
enlarging the existing pumping station and building an entirely
new plant. Newspaper accounts of the meeting reported that the
Waterworks Company was constructing a new standpipe “on the
site of the present one,” to be 24 feet in diameter and 116 feet tall,
with a capacity of 60,000 gallons."

The City Takes Over

After a fire in November 1885 destroyed an estimated 500 houses in
the center of the city, it became clear that the existing waterworks
were insufficient to meet the City’s fire protection needs.? In March
1887, the Texas Legislature established the Galveston Waterworks
for fire protection and public health purposes.?!' Subsequently,

the City of Galveston made a number of changes to its charter

in order to establish commissions for various public works.?? It also
directed that all main water lines and pipes were to be located in
the alleys, to the extent possible, in order to avoid damaging any
existing pavement in the streets.?®

The City raised money for the waterworks by issuing a series of
bonds. On March 29, 1887, the City authorized issuing $450,000

in bonds for both a waterworks to supply fresh water to the City
and a sewer system;?* that was followed in October of the same
year with a second issue of $700,000 in bonds, to be used for the
waterworks, street improvements, and the construction of City Hall.
The amount of money allocated to each of the three projects was
not defined, just that the purpose should be written on each of the
$500 bonds sold.?
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The 1888 Pump Station

On December 1, 1887, the City solicited bids for furnishing pipe and
castings to construct the waterworks.? The pump station building
(Figure 4) was designed and constructed by engineer J. D. Cook, in
1888,%” on block 330 of the Galveston town plat, bounded by 30th
Street to the east, Avenue G (aka Winnie Street) to the north, 31st
Street to the west, and Avenue H (aka Ball Street) to the south.

The City agreed to continue renting the fire hydrant system from
the Galveston Water Company until April 1, 1889, after which time
the Company was to dig up its water mains and pay to fill the
holes, under the supervision of the City Engineer; the City would
pay to replace the pavement destroyed during that activity.?

Artesian Wells

Figure 4. (Left) Galveston waterworks, ca. 1895-1896. Henry Stark, photographer,
from the “Views in Texas, 1895-1896" collection, Houston Metropolitan Research
Center, MS§S0717-0183; (right) report on the bids fo construct the waterworks,
Galveston Daily News, January 17, 1888, page 5.

With the salt-water system having proven to be inadequate, City
leaders determined that artesian wells were their best source

of fresh water. In Texas, artesian wells were first drilled in the late
1850s, but these water supplies were not pursued in great numbers
until the 1880s. Although well-drilling was prevalent all over the
state, many of the successful artesian wells were located in the
coastal plain along the Gulf Coast. South Texas farmers, in the 20th
century, relied heavily on artesian water supplies for irrigation.?” In
the Houston-Galveston area, usage was split fairly evenly between
imigation and municipal/industrial uses.*® On Galveston Island, most
industrial water was supplied by artesian wells drilled on-site, in
applications for which a small amount of salinity was acceptable.

In the mid-1880s, the Santa Fe Railway Company in Galveston
had hired contractor M. T. Chapman, of Aurora, lllinois, to drill an
artesian well at their West End railyards, and after nine months, he
found water in a sandy layer around 800 feet below the surface.
Unfortunately, the water was found to be inadequate for the
railway’s boilers, and despite producing 90,000 gallons a day, it
was allowed to run into Galveston Bay.®!
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The use of artesian water supplies on Galveston Island — indeed,
on any of the 295% barrier islands that line the Aflantic and Gulf
coasts of the United States — is relatively uncommon. Few large
communities are located on barrier islands, and Galveston’s
water-supply needs have always been much greater than those
of similarly located communities, due to its size: with 15,000
permanent residents in 1867 and nearly 38,000 in 1900, Galveston
was, by far, the most populated barrier-island city in the nation.
With much smaller usage demands, the wells drilled on other
barrier islands could be typically shallow (only a few hundred feet
in depth) to access aquifers containing mostly salt water, with a
shallow layer of fresh water on top.*® In some cases, wells were not
used at all; Okracoke Island, on the Outer Banks of North Carolina,
relied exclusively on rainwater collected in cisterns until 1977.34

The ground underlying Galveston is comprised of a series of
alternating layers of clay and sand, known to geologists as the
Lissie Formation. The layers angle downward in a southeasterly
direction at a slightly steeper slope than the land above, creating
aquifers. The Lissie Formation aquifer, at approximately 1,100 feet
below the surface, historically provided most of the potable water
to the city of Houston and northern Harris County, but the southern
porfion contained too much salt and other minerals to be usable.
The aquifer under both Galveston Island and mainland Galveston
County is created by a layer of sand over the Lissie Formation,
known as the “Alta Loma Sands.” In this area, wells drilled to depths
between 400 feet (in northern Galveston County) and 1,100 feet
(on the island) can access fresh drinking water.®

The Galveston Artesian Well Company was formed in 1888 by

J. W. Byrnes, who purchased the well pump and other machinery
from the Santa Fe Railway. The Company'’s first three wells — at a
cold storage building at 20th and Strand, the oil mill at 18th and
Strand, and the electric light company — produced water with a
salt content low enough that the City was convinced to investin a
series of wells for a public water supply.3

The City of Galveston established a goal of producing 2,000,000
gallons per day from artesian wells, and hired both Byrnes and
another well-driling contractor, named Siegel, from New York, to
do the work. By August, Byrnes had drilled two wells at the cold
storage building site, which together were producing 617,000
gallons per day; Siegel found water for a city well at 747 feet that
was expected to produce 500,000 gallons daily, and he was drilling
a second well nearby with the goal of tapping the same source.
By December of that year, the contractors had completed seven
wells, with the goal of supplying at least 750,000 gallons of water
daily.¥
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The City continued to seek new sources of water, advertising for

a well to be drilled to the depth of 3,000 feet “unless satisfactory
water is procured at a lesser depth” in December 1890.% By 1892,
13 artesian wells were supplying water for the city, located along
Winnie Street between 17th and 45th Streets.?” Unfortunately, due
to the infrusion into the aquifer of the saltwater surrounding the
island, the groundwater produced was so salty that it could not be
consumed unless it was mixed with rainwater collected in cisterns.“

The wells fed water into the pumping station at 30th and Winnie
Streets,*! mostly for fire protection and use by some smaller
manufacturers; larger enterprises had their own wells (14 in total
on the island). The Mallory steamship line, which traveled between
Galveston and New York, also filled their boiler tanks with the
water, which engineers claimed reduced the mineral deposits that
accumulated from New York water.#

City leaders took note, during those years, as artesian wells were
successfully established on the mainland.® In 1891, the City issued
yet another series of bonds to raise $9200,000, “for the procurement
of an adequate supply of fresh water for (the) city,” with any
remaining funds to be used for “sewerage and drainage” and,
lastly, for street improvements.*

The Alta Loma Water System

With funds in hand, and the island’s population growing steadily, in
1894 City officials issued a contract to engineer Wynkoof Kiersted,
of Kansas City, Missouri, to locate artesian wells on the mainland.
Kiersted found a suitable water supply in the community of Alta
Loma, (near present-day Highway 6, now part of Santa Fe) and
developed plans for a system of 30 wells. The water would be
transported to the existing pumping station on the island and then
distributed to individual homes and businesses. Construction of the
wells and a cast-iron pipeline began on September 14, 1894.4

Figure 5. Map of pipeline from Alta Loma to Galveston, 1896 (Engineering News)
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The use of artesian wells alone was enough to set apart
Galveston's water system from those of other barrier islands; the
sourcing of water from the mainland and pumping it over such a
long distance (nearly 20 miles) was, as historian T. Lindsay Baker
described it, both “remarkable” and “unique.”#

Construction of the Alta Loma System

The first well at Alta Loma was dug in 1895, and the entire system
was completed on August 19, 1895. The wells were laid out in a
three-mile line running north-to-south, spaced 300-750 feet apart,
and dug to a depth of 750-850 feet. Each well measured 7-9
inches in diameter and was capped below ground level with a
double gate valve “of the hub pattern,” topped by a brick valve
house, featuring a cast iron rim and cover. The water from these
wells was initially fed into a pumphouse, with a reservoir and a
standpipe to handle any overflow.*

Figure 6. Pumping Station at Alta Loma, ca. 1895, destroyed in the 1900 storm
(Santa Fe Area Historical Foundation)

Figure 7. The second pumping stafion at Alta Loma, built in 1905 and demolished
in 1948-49 (Santa Fe Area Historical Foundation)
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The original 40-foot-tall, 4-foot-diameter standpipe (Figure 8) was
later increased to 60 feet in height. It was still standing in the 1970s
but has since been demolished.”

Figure 8. For many years, the Alta Loma standpipe (right) remained in service
along Highway 6. (Santa Fe Area Historical Foundation)

To move the water from Alta Loma to Galveston, a 30-inch cast-
iron water main was laid over a distance of 182 miles, through
saltgrass marshes, over Highland Bayou, and beneath Galveston
Bay, finally reaching the central water-pumping station located
at 30th Street and Avenue G (Winnie Street).® (A complete
technical description of the water system and its construction is
provided in the Appendix.) By 1897, 30 wells in Alta Loma were
producing 6,000,000 gallons of drinking water each day for the
citizens of Galveston.®" With the additional water supply, a larger
water reservoir was needed, and by 1899, the 30th Street Pumping
Station complex included a 105,750-gallon receiving tank; a large
iron reservoir with a capacity of 1,175,000 gallons; and a standpipe
for overflow standing 152 feet high and 25 feet in diameter, which
could hold 550,000 gallons of water.5?

Figure 9. Sanborn Fire Insurance Map, 1899, showing pump station complex
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Destruction during the 1900 Storm

During the 1900 hurricane, which destroyed much of Galveston,
many people sought shelter in the brick waterworks building until
“the big smokestack began swaying and the people were afraid
to be killed that way, so they got out.”>3 Several accounts of the
storm mentioned that about 15 or 16 men, having no other shelter,
made their way to the standpipe and encircled the tower, clasping
hands around it to keep from being blown or washed away during
the storm.>* Although the smokestack and standpipe survived
(Figure 10), and only a few sections of the influent pipe under
Galveston Bay were damaged by the storm, the upper stories of
the pump station building were destroyed, as were most of the
above-ground components of the water system.> No water could
be pumped from the holding tank unftil the pumps were repaired.
C. H. McMaster, a member of the Board of Water Commissioners,
assembled a group of men a few days after the storm to work on
the pumps, and within a few more days, service was restored.>

Figure 10. (Left) The 1888 waterworks building, following the 1900 Storm; the
smokestack is visible in this phofograph; (right) the standpipe survived the storm.
(Both photos, Rosenberg Library)

Following the 1900 storm, much of the City of Galveston was
elevated by constructing a seawall on the Gulf side, blocking

off discrete areas of the city one at a time, raising or removing
buildings therein, and pumping hydraulic fill in order to raise the
grade an average of eight feet. Water, sewer, and gas mains and
pipes were also raised at the same time, suspended by cables
from wooden derricks while the fill was pumped beneath, around,
and finally above them. While this was happening, citizens utilized
flexible garden hoses as temporary connections between gas lines
and their homes.
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Damage from 1915 Hurricane

Because the influent main pipe under Galveston Bay was
occasionally damaged from impacts with ships, the City in 1911
approved the placement of a 30-inch cast iron auxiliary main
within the concrete causeway then under construction. Both the
original main under the bay and the auxiliary in the causeway
were damaged during the 1915 hurricane, necessitating a
temporary line to be run over the remaining causeway arches.
The chief engineers of the Sunset Central Railway Line and the
Santa Fe Railway were charged with constructing the 5,400-foot
temporary main, which was laid and connected in under 18 hours
by the railway companies’ bridge crews and city water service
employees. The permanent influent main under Galveston Bay was
subsequently repaired the following year.?

Figure 11. Wreckage of the causeway after the 1915 hurricane, with influent water
main in foreground (University of Housfon)

Figure 12. New influent pipe supported on rebuilt pylons along the causeway,
following the 1915 hurricane (American Society of Civil Engineers)

30th Street Pump Station: Water Tank #2

13



14

End of Primary Service from Alta Loma Wells

The Alta Loma wells served the city until 1971, when heavy usage
and subsidence resulted in salt-water intrusion, which spoiled the
quality of the supply. City residents approved a bond issue that
year for construction of a new supply line, and Galveston began
receiving surface water from the City of Houston. By 1973, the City
of Galveston had begun converting to surface water supplied
from Lake Houston, a reservoir on the San Jacinto River, 15 miles
northeast of downtown Houston, although some water still comes
from the Alta Loma well field.”

Figure 13. The influent main on the old causeway, at Virginia Point, as it appeared
in 2011 (Southern Rails)
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1904 Pump Station Complex

Today, the 30th Street Pump Station complex includes the pump
station building, remains of the standpipe base, and six water tanks
or reservoirs, used for storing water in order to supply confinuous
service. Originally occupying a single city block (Block 330), the
waterworks complex was expanded northward in the early 1900s
to include Block 390 as well.

As shown on Sanborn Fire Insurance maps from the late 1800s
through the mid-1900s, the neighborhood in which this site is
located historically contained mostly residential properties, with a
few blocks of industrial buildings (primarily associated with cotton
processing) to the north, near the rail lines. The industrial properties
have been mostly replaced by residential development, while
the residential properties along Broadway Avenue, several blocks
to the west, have largely been replaced by or repurposed for
commercial uses.

Central High School was built opposite the Pump Station, on
Avenue H, in 1954 and served the city's African American
population until Galveston's school system was integrated in 1968.
It is now a middle school.®

Figure 14. The 30th Street Pump Station, as it appears in 2018 (CMEC)
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1904 Pump Station Building (Resource A)

The current 30th Street Pump Station building, at 3002 Ball Avenue,
was constructed in 1904. According to the Galveston Architecture
Guidebook and the City of Galveston Landmark designation
application, *(t)he plant building is a decorous work of industrial
classicism, reflecting Bulger's somewhat heavy touch. Piers of dark
red brick divide bays containing tall, arched windows on either
side of the pedimented entry portico facing 30th Street. The rear
wing and pavilion, along Ball Street, are less ornamented.”?!

Figure 15. The 1904 pump station, with original standpipe and smokestack, as
shown in a 1908 postcard (International Postcard Co., Rosenberg Library, Item
227.53)

Originally known as the Galveston Water and Light Station, the
Pump Station building housed not only a steam-powered Knowles
water pump, but also the city’s electricity generating equipment
and horse-drawn equipment for the fire department.é?

Figure 16. An advertisement for the Knowles Steam Pump (Museum of the City of
New York)

Patented in 1879 by Lucius J. Knowles of Worcester, Massachusetts,
the Knowles steam pump had two steam cylinders which could be
operated independently, using a steam-actuated valuve in one of
that device's earliest applications in a steam pump. The Knowles
pump was one of the best known steam pumps of this type.®
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The 1904 Pump Station building consists of three sections: the
primary space, facing 30th Street, housed the water pumps and
steam engines, with water lines running through the space, parallel
to 30th Street. A single doorway near the center of the rear wall led
into the rear portion of the building; two additional doorways were
equidistantly set on either side of center into that wall by 1912. The
rear section’s side walls are slightly inset from the primary space
and contain horizontal steam boilers, shown on Sanborn maps

as black rectangles (see Figure 17, below). When the building

was originally constructed, a small hyphen at the rear southwest
corner provided access to the fuel room (subsequently known as
the tfransformer room). At some point between 1912 and 1947, the
Sanborn maps show that the hyphen was enlarged to match the
width of the fransformer room, which was elongated. In 1947, this
space was marked “Switch & Stge.” (stage) to indicate that it was
the location of the building’s primary electrical cut-off switch.*

Figure 17. The 1904 pump station, as recorded in Sanborn Fire Insurance maps
dated 1899 (left), 1912 (middle), and 1947 (right).
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The building was designed by Dallas architect Charles W.

Bulger (1851-1922), a native of Indiana who began his career

in Colorado, moving to Galveston in 1891. Bulger and his family
resided at 3426 Avenue L, across the street from architect Nicholas
Clayton and his family.®

Charles Bulger is credited with many significant residential and
commercial buildings in Galveston in the late 1890s and early
1900s. Bulger built houses for individuals as well as for speculative
developers, sometimes designing multiple houses to be
constructed side-by-side. The Galveston Architecture Guidebook
recognizes the following buildings attributed to Bulger: ¢

e House at 3523 Avenue P (18946)

e E.S. Levy Building, 2221 Market Street (1896, 1900)
e  William C. Skinner House, 1318 Sealy Avenue (1896)
*  Williom F. Ayres House, 1514 Ball Avenue (1897)

e House at 3011 Avenue P (1898)

* House at 1317 24th Street (1899)

e Luther Murff House, 1320 Rosenberg (1899)

* |saac Heffron House, 503 17th Street (1900)

e St. Paul's Methodist Church, 1427 Broadway (1902)

*  One-story wing of Nicholas Clayton’s 1890 Clarke and Courts
Building, 2402-2406 Mechanic Street (1904)

e Changes to the house at 1721 Broadway (1904)

e Reconstruction of the Nicholas Clayton-designed Marx & Blum
Building, 2325-2327 Mechanic Street, following its destruction in
the 1900 storm (1904)

* Remodeling of Eugene Heiner's 1888 Kauffman & Runge
Building, 220 22nd Street, for Stewart Title (1205)

e Houses at 2328, 2324, and 2320 Avenue N (1905)
* Isaac Heffron Building, 101 21st Street (1906)

* Fellman Dry Goods Company Building, 2202-2204 Postoffice
Street (1906)

¢ Remodel of the 1888 Nephtali Grumbach House, 1718 Church
Street (1906)

* |.H. Kempner House, 1502 Broadway (1906)

Bulger relocated to Dallas in 1904, where he designed the first true
steel-framed skyscraper in Texas, the Praetorian Building, in 1907.¢

The 30th Street Pump Station building was designated a City of
Galveston Historic Landmark in 2013. It has been determined
eligible for the National Register of Historic Places by the Texas
Historical Commission.
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The Pump Station System

The water coming in from the Alta Loma wells first went into a large
reservoir or tank; from there, a suction pipe pulled the water into
the Pump Station building, with a smaller reservoir (later called the
“receiving tank”) for overflow. Once pumped out of the station
into the system of mains and pipes serving the city, water could
also flow into a standpipe, which served as another reservoir for
excess water not being used by the system at any given time. This is
shown on the 1912 Sanborn map in Figure 18.

Figure 18. The pump station complex as it appeared in 1912 (Sanborn Fire
Insurance Map)

1888 Standpipe (demolished)

The standpipe built in 1888 was initially constructed of iron (see
Figure 15); at some point after 1912, it was encased with 20 inches
of concrete, altering its appearance as seen in Figure 19, below.
The standpipe was demolished in 1968 by the Southwest Wrecking
Company of Austin.?

Figure 19. Postcard showing the 30th street pump station with altered standpipe
(Valentine Publishing Co., Rosenberg Library, Item 227.52)
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1888 Receiving Tank (demolished)

The first receiving tank built for the 30th Street Pump Station, in
1888, was located on the northeast corner of Block 330, along 30th
Street (see Figure 18, previous page). It was still in place in 1912 but
was removed sometime after that. The only information located
indicates that the receiving tank was proposed to be removed,
with the line going straight into the standpipe, in 1923. At that time,
W. D. Masterson, superintendent of the waterworks, noted that air
had been trapped in the mains for many years, causing a milky
appearance to the water, as well as water hammer and breakage
in the pipes, and that a new line directly to the standpipe would
alleviate this unfavorable condition.¢®

1888 Water Tank #1 (Resource B)

The first large water tank constructed at the 30th Street Pump
Station was built in 1888 and is shown on the Sanborn Fire Insurance
map from 1889 (Figure 18). Constructed of iron plates riveted
together, it was originally 100 feet in diameter and 20 feet deep,
according to the 1912 Sanborn Fire Insurance map. It appears to
have been made taller with an additional metal section around
the top, but details are unknown; the bottom of the tank is
reportedly now approximately 10 feet below ground level. It was
probably surrounded with fill dirt when the grade of the island was
raised following the 1900 Storm.

Water Tank #1 has been determined to be eligible for the National
Register of Historic Places by the Texas Historical Commission.

Figure 20. The 1888 water tank as it appeared in 2017: (left) showing the original
construction of riveted iron plates with upper section added later; (right) detailed
view (CMEC)
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1920 Water Tank #2 (Resource C)

The second water tank, now known as Tank #2, was constructed in
1920. The city originally called for bids of either a steel or concrete
tank, 100 feet wide and 25 feet high, similar to the 1888 Water Tank;
the supervising engineers, Henry Exall Elrod Co. engineering firm of
Dallas, designed a concrete version.®” The 1,750,000-gallon reservoir
was made of concrete and built by J. W. Zempter of Galveston

for the sum of $41,941.7° George W. Robinson was the Water
Commissioner and J. C. Montgomery served as superintendent.

Water Tank #2 has been determined to be eligible for the National
Register of Historic Places by the Texas Historical Commission.

Figure 21. Water Tank #2 (Resource B), built in1920, as it appeared in 2017 (CMEC)

1943 Water Tank #3 and Tank #4 (Resources E and F)

Two additional reinforced-concrete water reservoirs were
constructed by the J. W. Zempter Contracting Company in Fall
1943. They measure 140 feet in diameter and 28 feet high, each
having a capacity of 3,000,000 gallons.”' They are located along
31st Street on Block 390. At the same time, additional chlorinating
equipment was installed to further treat the water from the Alta
Loma wells, and a fence was constructed around the pump station
complex.”?

Water Tanks #3 and #4 have been determined to be ineligible
for the National Register of Historic Places by the Texas Historical
Commission.

Figure 22. The 1943 water tanks along 31st Street: (left) Tank #3 (Resource E) is in
the middle of the site, next to 1920 Tank #2; (right) Tank #4 (Resource F) is located
at the corner of 31st and Church Streets. (CMEC)
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Figure 23. The expanded pump station complex, showing the 1888, 1920, and 1943
water tanks (1947 Sanborn Fire Insurance map)

A point of contention in 1946 was the waterworks whistle, likely

a steam whistle, which “cost five cents every time it was blown”
and was considered to be excessively loud by nearby neighbors.
The whistle had been discontinued during World War Il, but then
reinstated by request of the community, many of whom said that
it helped them get to work on time. The whistle sounded daily to
mark the time at 7:00 and 8:00 a.m., 12:00 noon, and 1:00, 5:00,

and 2:00 p.m.”?

1947 Water Tank #5 and Tank #6 (Resources F and G)

As the island’s population continued to grow, the expansion of the
30th Street Pump Station was completed with the construction of
an additfional two water reservoirs, each holding 3,500,000 gallons,
as part of a larger improvement project at the waterworks in
1947.74

Water Tanks #5 and #6 have been determined to be ineligible
for the National Register of Historic Places by the Texas Historical
Commission.

Figure 24. The 1947 water tanks along 30th Street: (left) Tank #6 (Resource H) is in
the middle of the site, next to the 1888 Tank #1; (right) Tank #5 (Resource G) is at
the corner of 30th and Church Streets. (CMEC)
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Changes to the 30th Street Pump Station Complex
after 1947

New pumping stations were built at 59th Street/Avenue E and on
the West End in 1950.7°

The original Knowles steam-powered water pumps were still in
place in 1954, when the pumps were condemned by the State
Boiler Inspector.”¢

In 1966, the City commissioned Bovay Engineering to undertake

a study of the water system; the firm reported 146 miles of water
mains and pipes, with most mains located in east-west alleys. They
found that some lines had been laid above others, due to the
changes in location of lines during the grade-raising following the
1900 Storm, and some fire hydrants had been buried at that time.
The City also authorized an investigation info new water sources in
the mid-1960s.””

After Hurricane lke struck Galveston in 2008, the 1904 30th Street
Pump Station lost power and was unable to get back online for
several weeks.

A new, state-of-the-art pumping station at 30th Street, immediately
across Church Street from the original pumping station, was
designed starting in 2003, with the official groundbreaking taking
place on February 12, 2008.”8 Due to the damage to Galveston
from Hurricane Ike, the original anticipated completion of January
2009 was delayed for approximately 18 months; the facility was
substantially completed and opened in 2010.7°

Figure 25. The new 30th Street Pump Station, built in 2010: (left) front entrance
(Galveston Daily News); (right) aerial view showing its location in relation to the
1904 30th Street Pump Station (Google maps)

At the time of its decommissioning, the 30th Street Pump Station
was the oldest functioning municipal waterworks in the United
States. The 30th Street Pump Station was recognized as an
American Water Works Landmark in 1986. The Pump Station
building was designated as a City Landmark in 2013.8°
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30TH STREET PUMP STATION DOCUMENTATION, GALVESTON, TEXAS SURVEY ID: A
Surveyed by Cox|McLain Environmental Consulting, Inc. 2018

LOCATION AND GEOGRAPHIC INFORMATION

ADDRESS 30TH STREET BETWEEN AVENUE H AND CHURCH STREET LAT/LONG 29.300010 -94.801242
ALTERNATE ADDRESS 3002 BALL AVENUE PARCEL # N/A
LEGAL DESCRIPTION N/A

PROPERTY INFORMATION AND SIGNIFICANCE

PREVIOUS DOCUMENTATION / DETERMINATION

Galveston City Landmark; American Water Works Landmark; determined eligible for the NRHP by the Texas Historical
Commission

CRITERIA X A B XC D

HISTORICAL INFORMATION

Designed by architect Charles W. Bulger and originally known as the "Galveston Water and Light Station," this resource was
completed in 1904 and originally housed a steam-powered Knowles water pump, equipment for generating electricity, and
equipment for the fire department. It is currently being restored and converted into a public meeting facility.

PHYSICAL DESCRIPTION

YR. BUILT 1904 YR. BUILT SOURCE City of Galveston Landmark Designation

TYPE Building # STORIES 1 FORM Modified T-plan

PRIMARY STYLE Classical Revival SECONDARY STYLE No secondary style

CURRENT FUNCTION Social: Meeting hall CURRENT NAME 30th Street Pump Station Building
HISTORIC FUNCTION Industry/Processing: Waterworks HISTORIC NAME Galveston Water and Light Station

View facing west/southwest



PHYSICAL DESCRIPTION, CONT.

EXTERIOR
MATERIALS

PRIMARY
ROOF
TYPE

ROOF
MATERIALS

CHIMNEY(S)

WINDOW
TYPE

PRIMARY
DOOR

PORCH

PORCH
SUPPORTS

ANCILLARY
BLDGS

ALTERATIONS

MOVED?
(if Y, explain)

GENERAL
NOTES

30TH STREET BETWEEN AVENUE H AND CHURCH STREET

asbestos glass

X brick glazed brick/tile/block

X concrete log
concrete block metal
concrete block, molded permastone
enamelled steel X stone
engineered wood siding stucco
barrel gable gable, side mansard
complex gable, clipped gable-on-hip pyramidal
conical gable, crossed gambrel round
flat gable, front X hipped shed

asbestos X composition shingle rolled asphalt

terra cotta
vinyl/aluminum siding
wood shingles

wood siding

synthetic tile/slate

wood, board and batten
wood, plywood
unknown/not vis.

other

wood siding panels
wood horizontal board
wood vertical board

with parapet
unknown/not visible
other

unknown/not visible

clay tile metal slate wood shake/shingle other
interior exterior unknown # CHIMNEYS 0
awning fixed sliding WINDOW metal unknown/not visible
casement louver none MATERIALS  x ood other
X double-hung single-hung unknown/not visible vinyl
single roll-up DOOR fiberglass X wood DOOR fanlight
X double none MATERIAL glass N/A FEATURES sidelight(s)
french unknown/not vis. metal unknown/not vis. transom
sliding other
attached full width enclosed screened verandah none
integrated partial width X portico stoop wraparound other
X box columns fabricated metal tapered box supports none
brackets masonry pier wood posts (plain) other

classical columns suspension cables/rods

Addition to rear/side elevation
Window(s) boarded up - some
Decorative elements removed at cornice and pediment

Yes X No Unknown

wood posts (turned)

SOURCES Sanborn maps; Galveston Daily News; City of Galveston Landmark Designation

SURVEY ID: A
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30TH STREET PUMP STATION DOCUMENTATION, GALVESTON, TEXAS SURVEY ID: B
Surveyed by Cox|McLain Environmental Consulting, Inc. 2018

LOCATION AND GEOGRAPHIC INFORMATION

ADDRESS 30TH STREET BETWEEN AVENUE H AND CHURCH STREET LAT/LONG 29.300297 -94.801446
ALTERNATE ADDRESS N/A PARCEL # N/A
LEGAL DESCRIPTION N/A

PROPERTY INFORMATION AND SIGNIFICANCE

PREVIOUS DOCUMENTATION / DETERMINATION

American Water Works Landmark; determined eligible for the NRHP by the Texas Historical Commission

CRITERIA X A B XC D

HISTORICAL INFORMATION
Known by the City of Galveston as Tank #1, this metal structure is the first water tank constructed at the 30th Street Pumping

Station. It is visible on the 1889 Sanborn Fire Insurance map and is constructed of iron plates riveted together. It appears that the
top section is a later addition.

PHYSICAL DESCRIPTION

YR. BUILT 1888 YR. BUILT SOURCE Water tank signage

TYPE Structure # STORIES N/A FORM Cylindrical

PRIMARY STYLE No style SECONDARY STYLE No secondary style

CURRENT FUNCTION Industry/Processing: Waterworks CURRENT NAME 30th Street Pump Station Tank #1
HISTORIC FUNCTION Industry/Processing: Waterworks HISTORIC NAME 30th Street Pump Station Water Tank

View facing west



PHYSICAL DESCRIPTION, CONT. 30TH STREET BETWEEN AVENUE H AND CHURCH STREET SURVEY ID: B

EXTERIOR ashestos glass terra cotta wood, board and batten
MATERIALS  prick glazed brick/tile/block vinyl/aluminum siding wood, plywood
X concrete log wood shingles unknown/not vis.
concrete block X metal wood siding other
concrete block, molded permastone wood siding panels
enamelled steel stone wood horizontal board
engineered wood siding stucco wood vertical board
PRIMARY  barrel gable gable, side mansard with parapet
BI‘?(SE complex gable, clipped gable-on-hip pyramidal unknown/not visible
conical gable, crossed gambrel round other
X flat gable, front hipped shed
ROOF  asbestos composition shingle rolled asphalt synthetic tile/slate unknown/not visible
MATERIALS clay tile X metal slate wood shake/shingle other
CHIMNEY(S) interior exterior unknown # CHIMNEYS 0
WINDOW awning fixed sliding WINDOW metal unknown/not visible
TYPE casement louver X none MATERIALS wood other
double-hung single-hung unknown/not visible vinyl
PRIMARY  single roll-up DOOR fiberglass wood DOOR fanlight
DOOR double X none MATERIAL glass N/A FEATURES sidelight(s)
french unknown/not vis. metal unknown/not vis. transom
sliding other
PORCH attached full width enclosed screened verandah X none
integrated partial width portico stoop wraparound other
PORCH box columns fabricated metal tapered box supports none
SUPPORTS brackets masonry pier wood posts (plain) other
classical columns suspension cables/rods wood posts (turned)
ANCILLARY
BLDGS

ALTERATIONS Painted inscription added to exterior
Possible extension at top

MOVED? Yes X No Unknown
(if Y, explain)

GENERAL There is a painted inscription on the side of the water tank that reads: "Original Ground Storage Tank Built 1888."
NOTES The top of this water tank is covered with metal plates.

SOURCES Sanborn maps; Galveston Daily News



SURVEY ID: B

30TH STREET BETWEEN AVENUE H AND CHURCH STREET

ADDITIONAL PHOTOGRAPHS

Overview of A (at left) and B (at right); view facing southwest
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30TH STREET PUMP STATION DOCUMENTATION, GALVESTON, TEXAS SURVEY ID: C
Surveyed by Cox|McLain Environmental Consulting, Inc. 2018

LOCATION AND GEOGRAPHIC INFORMATION

ADDRESS 30TH STREET BETWEEN AVENUE H AND CHURCH STREET LAT/LONG 29.300210 -94.801790
ALTERNATE ADDRESS N/A PARCEL # N/A
LEGAL DESCRIPTION N/A

PROPERTY INFORMATION AND SIGNIFICANCE

PREVIOUS DOCUMENTATION / DETERMINATION

American Water Works Landmark; determined eligible for the NRHP by the Texas Historical Commission

CRITERIA X A B XC D

HISTORICAL INFORMATION

Known by the City of Galveston as Tank #2, the 1920 water tank is constructed out of concrete and steel with a cover assembled
from steel. Measuring 100 feet wide and 25 feet high, it was engineered by Henry Exall Elrod Co. of Dallas and built by J. W.
Zempter of Galveston. For reference, this tank as been referred to as "Tank #5" during the planning phase of this project; it was
determined that the tank number used by the City of Galveston should be used.

PHYSICAL DESCRIPTION

YR. BUILT 1920 YR. BUILT SOURCE Plaque on water tank

TYPE Structure # STORIES N/A FORM Cylindrical

PRIMARY STYLE No style SECONDARY STYLE No secondary style

CURRENT FUNCTION Industry/Processing: Waterworks CURRENT NAME 30th Street Pump Station Tank #2
HISTORIC FUNCTION Industry/Processing: Waterworks HISTORIC NAME 30th Street Pump Station Water Tank

View facing east/northeast



PHYSICAL DESCRIPTION, CONT. 30TH STREET BETWEEN AVENUE H AND CHURCH STREET SURVEY ID: C

EXTERIOR ashestos glass terra cotta wood, board and batten
MATERIALS  prick glazed brick/tile/block vinyl/aluminum siding wood, plywood
X concrete log wood shingles unknown/not vis.
concrete block X metal wood siding other
concrete block, molded permastone wood siding panels
enamelled steel stone wood horizontal board
engineered wood siding stucco wood vertical board
PRIMARY  barrel gable gable, side mansard with parapet
BI‘?(SE complex gable, clipped gable-on-hip pyramidal unknown/not visible
conical gable, crossed gambrel round other
X flat gable, front hipped shed
ROOF  asbestos composition shingle rolled asphalt synthetic tile/slate unknown/not visible
MATERIALS clay tile X metal slate wood shake/shingle other
CHIMNEY(S) interior exterior unknown # CHIMNEYS 0
WINDOW awning fixed sliding WINDOW metal unknown/not visible
TYPE casement louver X none MATERIALS wood other
double-hung single-hung unknown/not visible vinyl
PRIMARY  single roll-up DOOR fiberglass wood DOOR fanlight
DOOR double X none MATERIAL glass N/A FEATURES sidelight(s)
french unknown/not vis. metal unknown/not vis. transom
sliding other
PORCH attached full width enclosed screened verandah X none
integrated partial width portico stoop wraparound other
PORCH box columns fabricated metal tapered box supports none
SUPPORTS brackets masonry pier wood posts (plain) other
classical columns suspension cables/rods wood posts (turned)
ANCILLARY
BLDGS

ALTERATIONS Possible metal extension at top of tank

MOVED? Yes X No Unknown
(if Y, explain)

GENERAL A bronze plaque is adhered to the northwest side of the structure with the inscription: "Erected 1920; Geo. E.
NOTES Robinson Water Commissioner; J. G. Montgomery Superintendent; Henry Exall Elrod Co. Dallas Engineers; J. W.
Zempter Galveston Contractor."”

SOURCES Sanborn maps; Galveston Daily News



ADDITIONAL PHOTOGRAPHS 30TH STREET BETWEEN AVENUE H AND CHURCH STREET SURVEY ID:

Overview of D (at center) and C in background; view facing southeast

Overview of pump station tanks, C is at center; view facing north



30TH STREET PUMP STATION DOCUMENTATION, GALVESTON, TEXAS SURVEY ID: D
Surveyed by Cox|McLain Environmental Consulting, Inc. 2018

LOCATION AND GEOGRAPHIC INFORMATION

ADDRESS 30TH STREET BETWEEN AVENUE H AND CHURCH STREET LAT/LONG 29.300308 -94.802022
ALTERNATE ADDRESS N/A PARCEL # N/A
LEGAL DESCRIPTION N/A

PROPERTY INFORMATION AND SIGNIFICANCE

PREVIOUS DOCUMENTATION / DETERMINATION
None

CRITERIA A B C D

HISTORICAL INFORMATION
This non-historic-age building is known by the City of Galveston as the "South Chemical Building."

PHYSICAL DESCRIPTION

YR. BUILT c.2009 YR. BUILT SOURCE aerial images

TYPE Building # STORIES 1 FORM Rectangular

PRIMARY STYLE No style SECONDARY STYLE No secondary style
CURRENT FUNCTION Industry/Processing: Waterworks CURRENT NAME None

HISTORIC FUNCTION Industry/Processing: Waterworks HISTORIC NAME None

View facing northeast



PHYSICAL DESCRIPTION, CONT.

30TH STREET BETWEEN AVENUE H AND CHURCH STREET

EXTERIOR ashestos glass terra cotta wood, board and batten
MATERIALS  prick glazed brick/tile/block vinyl/aluminum siding wood, plywood
concrete log wood shingles unknown/not vis.
concrete block X metal wood siding other
concrete block, molded permastone wood siding panels
enamelled steel stone wood horizontal board
engineered wood siding stucco wood vertical board
PRIMARY  barrel gable gable, side mansard with parapet
BI‘?(SE complex gable, clipped gable-on-hip pyramidal unknown/not visible
conical gable, crossed gambrel round other
flat X gable, front hipped shed
ROOF  asbestos composition shingle rolled asphalt synthetic tile/slate unknown/not visible
MATERIALS clay tile X metal slate wood shake/shingle other
CHIMNEY(S) interior exterior unknown # CHIMNEYS 0
WINDOW awning fixed sliding WINDOW metal unknown/not visible
TYPE casement louver X none MATERIALS wood other
double-hung single-hung unknown/not visible vinyl
PRIMARY  single roll-up DOOR fiberglass wood DOOR fanlight
DOOR double none MATERIAL glass X N/A FEATURES sidelight(s)
french X unknown/not vis. metal unknown/not vis. transom
sliding other
PORCH attached full width enclosed screened verandah X none
integrated partial width portico stoop wraparound other
PORCH box columns fabricated metal tapered box supports none
SUPPORTS brackets masonry pier wood posts (plain) other
classical columns suspension cables/rods wood posts (turned)
ANCILLARY
BLDGS
ALTERATIONS Appears to be unaltered

MOVED?
(if Y, explain)

Yes X No Unknown

GENERAL
NOTES

SOURCES City of Galveston

SURVEY ID: D



ADDITIONAL PHOTOGRAPHS 30TH STREET BETWEEN AVENUE H AND CHURCH STREET SURVEY ID: D

View facing east/northeast

Overview of E (at left), C (at background, right), and D; view facing southeast



30TH STREET PUMP STATION DOCUMENTATION, GALVESTON, TEXAS SURVEY ID: E
Surveyed by Cox|McLain Environmental Consulting, Inc. 2018

LOCATION AND GEOGRAPHIC INFORMATION

ADDRESS 30TH STREET BETWEEN AVENUE H AND CHURCH STREET LAT/LONG 29.300654 -94.801913
ALTERNATE ADDRESS N/A PARCEL # N/A
LEGAL DESCRIPTION N/A

PROPERTY INFORMATION AND SIGNIFICANCE

PREVIOUS DOCUMENTATION / DETERMINATION
American Water Works Landmark; determined not eligible for the NRHP by the Texas Historical Commission
CRITERIA A B C D

HISTORICAL INFORMATION
Known by the City of Galveston as Tank #3, this water tank is one of two reinforced-concrete water reservoirs constructed in 1943
by J. W. Zempter. It originally measured 140 feet in diameter and 28 feet high and appears to have a metal cover.

PHYSICAL DESCRIPTION

YR. BUILT 1943 YR. BUILT SOURCE Galveston Daily News (October 3, 1943)

TYPE Structure # STORIES N/A FORM Cylindrical

PRIMARY STYLE No style SECONDARY STYLE No secondary style

CURRENT FUNCTION Industry/Processing: Waterworks CURRENT NAME 30th Street Pump Station Tank #3
HISTORIC FUNCTION Industry/Processing: Waterworks HISTORIC NAME 30th Street Pump Station Water Tank

View facing southeast



PHYSICAL DESCRIPTION, CONT. 30TH STREET BETWEEN AVENUE H AND CHURCH STREET SURVEY ID: E
EXTERIOR ashestos glass terra cotta wood, board and batten
MATERIALS  prick glazed brick/tile/block vinyl/aluminum siding wood, plywood
X concrete log wood shingles unknown/not vis.
concrete block metal wood siding other
concrete block, molded permastone wood siding panels
enamelled steel stone wood horizontal board
engineered wood siding stucco wood vertical board
PRIMARY  barrel gable gable, side mansard with parapet
BI‘?(SE complex gable, clipped gable-on-hip pyramidal unknown/not visible
conical gable, crossed gambrel round other
X flat gable, front hipped shed
ROOF  asbestos composition shingle rolled asphalt synthetic tile/slate unknown/not visible
MATERIALS clay tile X metal slate wood shake/shingle other
CHIMNEY(S) interior exterior unknown # CHIMNEYS 0
WINDOW awning fixed sliding WINDOW metal unknown/not visible
TYPE casement louver X none MATERIALS wood other
double-hung single-hung unknown/not visible vinyl
PRIMARY  single roll-up DOOR fiberglass wood DOOR fanlight
DOOR double X none MATERIAL glass N/A FEATURES sidelight(s)
french unknown/not vis. metal unknown/not vis. transom
sliding other
PORCH attached full width enclosed screened verandah X none
integrated partial width portico stoop wraparound other
PORCH box columns fabricated metal tapered box supports none
SUPPORTS brackets masonry pier wood posts (plain) other
classical columns suspension cables/rods wood posts (turned)
ANCILLARY
BLDGS
ALTERATIONS Appears to be unaltered

MOVED?
(if Y, explain)

Yes X No Unknown

GENERAL
NOTES

SOURCES Galveston Daily News



ADDITIONAL PHOTOGRAPHS 30TH STREET BETWEEN AVENUE H AND CHURCH STREET SURVEY ID: E

View facing northeast
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Overview of F (at left), E (at center), and D (at right); view facing northeast



30TH STREET PUMP STATION DOCUMENTATION, GALVESTON, TEXAS SURVEY ID: F
Surveyed by Cox|McLain Environmental Consulting, Inc. 2018

LOCATION AND GEOGRAPHIC INFORMATION

ADDRESS 30TH STREET BETWEEN AVENUE H AND CHURCH STREET LAT/LONG 29.301073 -94.802055
ALTERNATE ADDRESS N/A PARCEL # N/A
LEGAL DESCRIPTION N/A

PROPERTY INFORMATION AND SIGNIFICANCE

PREVIOUS DOCUMENTATION / DETERMINATION
American Water Works Landmark; determined not eligible for the NRHP by the Texas Historical Commission
CRITERIA A B C D

HISTORICAL INFORMATION
Known by the City of Galveston as Tank #4, this water tank is one of two reinforced-concrete water reservoirs constructed in 1943
by J. W. Zempter. It originally measured 140 feet in diameter and 28 feet high and appears to have a metal cover.

PHYSICAL DESCRIPTION

YR. BUILT 1943 YR. BUILT SOURCE Galveston Daily News (October 3, 1943)

TYPE Structure # STORIES N/A FORM Cylindrical

PRIMARY STYLE No style SECONDARY STYLE No secondary style

CURRENT FUNCTION Industry/Processing: Waterworks CURRENT NAME 30th Street Pump Station Tank #4
HISTORIC FUNCTION Industry/Processing: Waterworks HISTORIC NAME 30th Street Pump Station Water Tank

i >

View facing southeast



PHYSICAL DESCRIPTION, CONT. 30TH STREET BETWEEN AVENUE H AND CHURCH STREET SURVEY ID: F
EXTERIOR ashestos glass terra cotta wood, board and batten
MATERIALS  prick glazed brick/tile/block vinyl/aluminum siding wood, plywood
X concrete log wood shingles unknown/not vis.
concrete block metal wood siding other
concrete block, molded permastone wood siding panels
enamelled steel stone wood horizontal board
engineered wood siding stucco wood vertical board
PRIMARY  barrel gable gable, side mansard with parapet
BI‘?(SE complex gable, clipped gable-on-hip pyramidal unknown/not visible
conical gable, crossed gambrel round other
X flat gable, front hipped shed
ROOF  asbestos composition shingle rolled asphalt synthetic tile/slate unknown/not visible
MATERIALS clay tile X metal slate wood shake/shingle other
CHIMNEY(S) interior exterior unknown # CHIMNEYS 0
WINDOW awning fixed sliding WINDOW metal unknown/not visible
TYPE casement louver X none MATERIALS wood other
double-hung single-hung unknown/not visible vinyl
PRIMARY  single roll-up DOOR fiberglass wood DOOR fanlight
DOOR double X none MATERIAL glass N/A FEATURES sidelight(s)
french unknown/not vis. metal unknown/not vis. transom
sliding other
PORCH attached full width enclosed screened verandah X none
integrated partial width portico stoop wraparound other
PORCH box columns fabricated metal tapered box supports none
SUPPORTS brackets masonry pier wood posts (plain) other
classical columns suspension cables/rods wood posts (turned)
ANCILLARY
BLDGS
ALTERATIONS Appears to be unaltered

MOVED?
(if Y, explain)

Yes X No Unknown

GENERAL
NOTES

SOURCES Galveston Daily News



ADDITIONAL PHOTOGRAPHS 30TH STREET BETWEEN AVENUE H AND CHURCH STREET SURVEY ID:

Overview of G (at left) and F (at right); view facing southwest



30TH STREET PUMP STATION DOCUMENTATION, GALVESTON, TEXAS SURVEY ID: G
Surveyed by Cox|McLain Environmental Consulting, Inc. 2018

LOCATION AND GEOGRAPHIC INFORMATION

ADDRESS 30TH STREET BETWEEN AVENUE H AND CHURCH STREET LAT/LONG 29.301209 -94.801539
ALTERNATE ADDRESS N/A PARCEL # N/A
LEGAL DESCRIPTION N/A

PROPERTY INFORMATION AND SIGNIFICANCE

PREVIOUS DOCUMENTATION / DETERMINATION

American Water Works Landmark; determined not eligible for the NRHP by the Texas Historical Commission

CRITERIA A B C D

HISTORICAL INFORMATION
Known by the City of Galveston as Tank #5, this metal water tank is one of two water reservoirs constructed in 1947 as part of a
waterworks improvement project. Its cover is constructed from steel plates.

PHYSICAL DESCRIPTION

YR. BUILT 1947 YR. BUILT SOURCE Galveston Daily News (October 8, 1947)

TYPE Structure # STORIES N/A FORM Cylindrical

PRIMARY STYLE No style SECONDARY STYLE No secondary style

CURRENT FUNCTION Industry/Processing: Waterworks CURRENT NAME 30th Street Pump Station Tank #5
HISTORIC FUNCTION Industry/Processing: Waterworks HISTORIC NAME 30th Street Pump Station Water Tank

View facing southwest



PHYSICAL DESCRIPTION, CONT. 30TH STREET BETWEEN AVENUE H AND CHURCH STREET SURVEY ID: G
EXTERIOR ashestos glass terra cotta wood, board and batten
MATERIALS  prick glazed brick/tile/block vinyl/aluminum siding wood, plywood
concrete log wood shingles unknown/not vis.
concrete block X metal wood siding other
concrete block, molded permastone wood siding panels
enamelled steel stone wood horizontal board
engineered wood siding stucco wood vertical board
PRIMARY  barrel gable gable, side mansard with parapet
BI‘?(SE complex gable, clipped gable-on-hip pyramidal unknown/not visible
conical gable, crossed gambrel round other
X flat gable, front hipped shed
ROOF  asbestos composition shingle rolled asphalt synthetic tile/slate unknown/not visible
MATERIALS clay tile X metal slate wood shake/shingle other
CHIMNEY(S) interior exterior unknown # CHIMNEYS 0
WINDOW awning fixed sliding WINDOW metal unknown/not visible
TYPE casement louver X none MATERIALS wood other
double-hung single-hung unknown/not visible vinyl
PRIMARY  single roll-up DOOR fiberglass wood DOOR fanlight
DOOR double X none MATERIAL glass N/A FEATURES sidelight(s)
french unknown/not vis. metal unknown/not vis. transom
sliding other
PORCH attached full width enclosed screened verandah X none
integrated partial width portico stoop wraparound other
PORCH box columns fabricated metal tapered box supports none
SUPPORTS brackets masonry pier wood posts (plain) other
classical columns suspension cables/rods wood posts (turned)
ANCILLARY
BLDGS
ALTERATIONS Appears to be unaltered

MOVED?
(if Y, explain)

Yes X No Unknown

GENERAL
NOTES

SOURCES Galveston Daily News



ADDITIONAL PHOTOGRAPHS 30TH STREET BETWEEN AVENUE H AND CHURCH STREET SURVEY ID: G

View facing northwest

Overview of G (at left) and F (at right); view facing southeast



30TH STREET PUMP STATION DOCUMENTATION, GALVESTON, TEXAS SURVEY ID: H
Surveyed by Cox|McLain Environmental Consulting, Inc. 2018

LOCATION AND GEOGRAPHIC INFORMATION

ADDRESS 30TH STREET BETWEEN AVENUE H AND CHURCH STREET LAT/LONG 29.300794 -94.801395
ALTERNATE ADDRESS N/A PARCEL # N/A
LEGAL DESCRIPTION N/A

PROPERTY INFORMATION AND SIGNIFICANCE

PREVIOUS DOCUMENTATION / DETERMINATION

American Water Works Landmark; determined not eligible for the NRHP by the Texas Historical Commission

CRITERIA A B C D

HISTORICAL INFORMATION
Known by the City of Galveston as Tank #6, this metal water tank is one of two water reservoirs constructed in 1947 as part of a
waterworks improvement project. Its cover is constructed from steel plates.

PHYSICAL DESCRIPTION

YR. BUILT 1947 YR. BUILT SOURCE Galveston Daily News (October 8, 1947)
TYPE Structure # STORIES N/A FORM Cylindrical
PRIMARY STYLE No style SECONDARY STYLE No secondary style
CURRENT FUNCTION Industry/Processing: Waterworks CURRENT NAME 30th Street Pump Station Tank #6
HISTORIC FUNCTION Industry/Processing: Waterworks HISTORIC NAME 30th Street Pump Station Water Tank
\“-.
\N‘H\""‘-.
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View facing northwest



PHYSICAL DESCRIPTION, CONT. 30TH STREET BETWEEN AVENUE H AND CHURCH STREET SURVEY ID: H
EXTERIOR ashestos glass terra cotta wood, board and batten
MATERIALS  prick glazed brick/tile/block vinyl/aluminum siding wood, plywood
concrete log wood shingles unknown/not vis.
concrete block X metal wood siding other
concrete block, molded permastone wood siding panels
enamelled steel stone wood horizontal board
engineered wood siding stucco wood vertical board
PRIMARY  barrel gable gable, side mansard with parapet
BI‘?(SE complex gable, clipped gable-on-hip pyramidal unknown/not visible
conical gable, crossed gambrel round other
X flat gable, front hipped shed
ROOF  asbestos composition shingle rolled asphalt synthetic tile/slate unknown/not visible
MATERIALS clay tile X metal slate wood shake/shingle other
CHIMNEY(S) interior exterior unknown # CHIMNEYS 0
WINDOW awning fixed sliding WINDOW metal unknown/not visible
TYPE casement louver X none MATERIALS wood other
double-hung single-hung unknown/not visible vinyl
PRIMARY  single roll-up DOOR fiberglass wood DOOR fanlight
DOOR double X none MATERIAL glass N/A FEATURES sidelight(s)
french unknown/not vis. metal unknown/not vis. transom
sliding other
PORCH attached full width enclosed screened verandah X none
integrated partial width portico stoop wraparound other
PORCH box columns fabricated metal tapered box supports none
SUPPORTS brackets masonry pier wood posts (plain) other
classical columns suspension cables/rods wood posts (turned)
ANCILLARY
BLDGS
ALTERATIONS Appears to be unaltered

MOVED?
(if Y, explain)

Yes X No Unknown

GENERAL
NOTES

SOURCES Galveston Daily News



ADDITIONAL PHOTOGRAPHS 30TH STREET BETWEEN AVENUE H AND CHURCH STREET SURVEY ID:

View facing southwest

Overview of Resource A (at left), H (at center), and G (at right); view facing southwest
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FREE PROFESSIONAL INFORMATION
“REQUESTED.”

IT has become the practice in some commu-
nities, where neither the ethical nor the moral
perceptions are too much developed, to invite
tenders for certain architectural or engineering
works under such conditions as frequently to
secure without any compensation whatever, val-
uable professional service. These particular
communities are usually supposed to be of the
cruder sort and in a stage of transition, so that

_their lack of a proper sense of obligation for
service rendered may be considered, in charity,

_as a temporary defect only. The city of Brook-
lyn, N. Y., however, about to become a part of
nearly the greatest city in the world, stands in a
unique position. in its endeavor to obtain the
solution of a most difficult engineering problem
without even the payment of expenses to the
civil engineers “ requested " to offer the solution.
The city of Long Island City is partner of the
city of Brooklyn in this business, but the action
of the latter is far the more odious in conse-
quence of its wealth and municipal dignity.

It is less than two years ago that a contract

“for the Newtown Creek bridge as a “ lift struct-

ure ” was awarded by the joint Board of Super-
visors of Kings and Queens Counties, but
the contract was never executed, and the
construction of the proposed bridge was left
completely open for the future. Since that
time the projected construction has been sub-
-ject to the vicissitudes of * practical politics.”
First one type of bridge and then another
has been proposed by the officials of Long
Island City and Brooklyn, but nothing has
seemed to satisfy all parties. Nor have the
engineers of these two cities who have come in
contact with the problem offered satisfactory
solutions, if, indeed, they,have been asked to
do so. On one or two occasions the 'United
Stales Engineers have taken a hand in the mat-
ter and threatened to remove the old structure
themselves. While all these absurd and compli-
cating shiftings and evasions have been going
on, the simple and businesslike procedure of
retaining the services of an experienced engi-
‘neer to make a thorough examination of all the
conditions of the case and devise the plan best
adapted to them does not seem to have sug-
gested itself to the parties in interest, although
it is the natural procedure, and the only one that
can in the highest degree satisfy all needs of the
situation, E

The members of the joint Bridge Committee
of the Board of Aldermen of the city of Brook-
lyn and of the Board of Supervisors of Queens
County have now hit upon a plan quite con-
sistent with some features of their past actions
in this business. By public advertisement
“bridge engineers are requested” to submit
general and detail plans with specifications and
descriptions of the structure they would propose

" for the situation. They must even examine the

‘'site, secure their own data, determine the clear
width of waterway consistent with the regu-
lations of the United States War Department,
assign loads as well as widths of roadway and
sidewalks, presumably make borings for foun-
dation plans (for the site involves much diffi-
culty), fix upon type of structure and motive
power. for the moving paits—in short, do every-
thing :amd- all such things that a consulting or
¥ engineer would do in order to complete

the plans and specifications and make them
ready for advertisement for bids. Having
secured all this service *the right is reserved to
reject—all of the designs.” We are unable to
state whether this piece of effrontery to profes-
sional men results from ignorance or from some
sinister motive, but whatever the incentive may
be, it is sufficiently cool, even to freshness. It is
possible that an engineer may secure compensa-
tion for his plans—i. e., if they are accepted, but
all may be rejected; and there is no evidence that
the author of the accepted plans, if there are
any, will be retained to execute the work.

The demands required to be satisfied by this
bridge are various and peculiar. Newtown
Creek is a navigable stream and several types
of movable bridges have been proposed, such as
a lift bridge, the bascule,the ordinary swing
bridge, the retreating draw, and others. Again,
the character of the traffic, heavy at some hours
of the day, is peculiar. There are times when
large numbers of people must cross without de-
lay in order to take trains, yet at such times the
bridge should be high enough to pass tugs and
mastless vessels, There are also questions of
approaches and of plans for foundations which
require the most careful consideration and study
of local conditions. To *“request” civil engi-
neers to render such costly and valuable
service, without compensation and without
even defraying expenses, to a large and
wealthy municipality like Brooklyn is a greater
outrage upon its reputation, if possible, than
it is upon the professional men from whom
it attempts to filch something valuable rather
than pay for it in an honmorable and just way.
It is difficult to imagine how a self-respecting
engineer can afford to respond to such a “re-
quest,” although the temptation to do so in the
effort to secure business in periods of business
depression may be strong. Such conditions in-
variably repel competent engineers and com-
pletely defeat what ought to be the purpose of
3 legitimate advertisement. If they are imposed
in good faith, they demonstrate in a most
pointed and conclusive character the disqualifi-
cation of the officials who impose them. If, on
the other hand, they are imposed for the pur-
pose of accomplishing some sinister end, they
afford most effective means of attaining it.
Neither alternative is very favorable to a satis-
factory issue of a complicated bridge problem
like that of the Newtown Creek structure.

THE REPORTS FROM ELECTRIC-
LIGHT STATIONS.

At the last meeting of the National Electric
Light Association the Data Committee of the
Association made a report, giving information
regarding the economy with which some eighty-
three electric stations are working. Of the whole
number reporting, two were equipped with triple-
expansion engines alone, eight with compound-
condensing Corliss engines, two with simple
Corliss condensing, three of this type non-con-
densing, nine high-speed compound condensing,
and about twenty simple high speed engines.
The remaining stations were fitted with various
combinations of the above type. All stations
reported the number of kilowatts of current
generated per hour per pound of coal. Thirty-

two stations gave the water evaporated per
pound of coal, while eight gave the feed-water
rate of the engines.

With data of this kind it must be acknowl-
edged that it is impossible to compare the
efficiency of the various plants, based as it is
upon the consumption of coal, because the re-
port, except in two or three instances, gives no
idea of the relative evaporative power of the
different coals used. The terms “ anthracite,”
“bituminous,” * semi-bituminous,” *slack,” etc.
are all that is presented as indicating the quality
of coal. When it is remembered that the

- evaporative power of the different bituminous

coals used in this country varies as much as 75
per cent., it will be seen how unsatisfactory it is
to use the coal consumption as a basis of com-
parison. Without knowledge of the mine or
locality from which the coal was obtained, such
comparisons are valueless. From Pocahontas
or Cumberland coal an evaporation of nine
pounds of water might be obtained, while from
some of the Western bituminous coals it would
be hard work for even an exceptionally good

- fireman to obtain six pounds under like circum-

stances.

Conceding that in a report ot this kind the
quality of fuel is known in every case, it is diffi-
cult to place a value upon the information con-
tained unlessit be to exemplify what.is already
well recognized—namely, that electric plants are
operated with an extravagant consumption of
coal. A horse-power expressed in electrical en-
ergy is 746 watts. The best result given in this
table is 237 watt-hours per pound of coal, from
which, if we express the result in the familiar
terms of coal consumed per horse-power per
hour, it appears that the best figures are 3.15
pounds per electrical horse-power per hour.
Assuming an efficiency of 85 per cent., this cor-
responds to 2.7 pounds of coal per indicated
horse-power per hour. Comparing this perform-
ance with the best recorded examples of high
economy, say 1.5 pounds per indicated horse-
power per hour, a striking difference is exhib-
ited. The same conclusion might be drawn
from all the data which is here presented. Ina
very large number of cases even with the com-
pound engines the consumption of coal corre-
sponds to not less than 424 pounds per indicated
horse-power per hour, which is three times the
quantity representing tbe best standard of steam
practice. .

The object of ascertaining data of this kind
is primarily to give the members of the Associa-
tion information which will enable them to ob-
tain better economy from existing plants in
which they are interested, and to design new
plants which will be of greater economy than the
old. There may be other objects, but this
seems to be the most important one. We sub-
mit that this object can be attained to only a
limited extent by an investigation of the meager
data given in this report. To be of such value
all the conditions of operation in an electric
plant should be known in order to judge of the
economy of the plant. The design, the type of
engine, their dimensions, the type and sizes of
the boilers, the quality of the fuel, the number
of hours each engine and boiler is operated, the
variations of load on each during the entire
twenty-four hours of a day, and the general man-
agement of the plant, all these need to be known
in order to be possessed of data whereby a pro-
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PART L.—HISTORY OF DEVELOPMENT AND INVESTIGATION,
MAP AND PROFILE, PROPOSED AND ADCPTED LOCA-
TION OF WELLS, DESIGNED AND CONSTRUCTED STAND-
PIPE, SUCTION WELL, DETERMINATION OF SIZE OF
CONDUIT AND ANALYSIS OF ENGINE REQUIREMENTS.

THyE city of Galveston, Tex., is situated on the northern
end of a low island about 30 miles long and 4 or 5 miles
in average width, lying in a northeast and southwest direc-
tion in the western part of the Gulf of Mexico parallel to
and at an average distance of about 7 miles from the
adjacent Texasshore. In 18gothe population was 29,084.
Formerly the water supply was wholly delivered from
rainwater stored in cisterns and tanks, and the first attempt
for a public supply was the construction by a private com-
pany of a temporary salt-water fire-protection pipe system
which was leased to the city uniil about 1888. Plans
were made for securing a fresh-water supply {rom a lake a
few miles distant on the island, but were not executed,
when an artesian well 800 feet deep was sunk in the city
by the Atchison, Topeka, and Santa Fe Railroad Com-
pany, and yielded and flowed 90,000 gallons a day of
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water unfit for boiler use. This inspired the formation of
a local company, which drove three wells which produced
satisfactory water, and in a few months paid dividends
equal to the full value of its capital stock. The city then
determined to install an artesian system for public supply
and contracted for wells, pumping station, machinery,
pipe lines, etc., to supply 2,000,000 gallons a day. The
system was completed in 1888 with a surplus Alow of 400,-
000 gallons a day, and the water, though strongly impreg-
nated with salt and unsatisfactory, was used together with
the cistern supply until the completion of the present new
system.

Ia 1889 an appropriation was made and an experimental
well 3,000 feet deep was sunk on the island without secur-
ing fresh water, and it was decided that fresh water could
only be obtained on the mainland. In 18go a 2-inch well
700 feet deep was sunk in Hitchcock, about 12 miles north-
west of Galveston, and in 1892 a number more that had
been sunk in the same locality were giving such good re-
sults that chemical, geological, and topographical investi-
gations were undertaken, and on August 15, 1892, Mr. B.
S. Church, M. Am. Soc. C. E.. submitted a report to the
Gslveston Water-Works Commissioners in which he re-
viewed the possible sources of supply and made general
plans and estimates of four systems—viz., the San Jacinto,
costing $2,066,000; the Brazos River, $1,645,000; Clear
Creek, $1,164,000, and 14 artesian wells at Hitchcock
with 1814 miles of pipe, etc., $801,000. He recommended
the adoption of the artesian supply. the sinking of wells
with 12-inch casings, and the use of 36-inch’ conduit for
most of the supply main. Special inducements were
accepted to locate the wells at Alta Loma, a few miles be-
yond Hitchcock, as shown in Fig. 1, and on December
18, 1892, Mr. Wynkoop Kiersted, M. Am. Soc. C. E,, of
Kansas City, Mo,, was appointed to serve 18 months as
Chief Engineer of design and construction of the system.
Funds for surveys, etc. were not provided until February,
1893. and then the plans were required to be prepared in
60 days so that the contracts could be let in June. Mr.
Kiersted engaged as assistants Messrs. H. C, Ripley, M.
Am. Soc. C. E., R. H. Peek (now Superintendent of
Water-Works), W. L. Hollingquist (now City Engineer
of Galveston), F. G. Tull, and William I>. Rounds, and
succeeded, under protest, in preparing plans and submit-
ting them to the committee on April 5. Bids were opened
May 8, and on May 18 the contract was awarded to J. W.
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Byrnes & Co., who were to furnish 5,000,000 gallons of
water a day and receive $779,092. Construction was not
begun for a year, and at the expiration of his engagement
Mr. Kiersted's connection with the work ceased. The
work was then continued under charge of Mr H. T. Wil-
soun, resident engineer for the contractor and Superintend-
ent L. V. Elder, in charge of the well-sinking and work at
Alta Loma,

Work was begun at Alta Loma, Septembzr 14, 1894,
and after sinking a few of the welis the contract was
amended to call for 30 wells. which are now completed
and yield from 7,000,000 to 9,000,000 gallons daily. Some
of them have a flow of 345,000 gallons. The wells are
from 750 to 850 feet in depth, cased with 7-inch standard
drive pipe, and capped at the level of the influent pipe (just
above the surface of the ground) with a 7°x7°x8° flanged
‘T that has the top capped, and connects with its horizon-
tal branch to an 8-inch cast-iron pipe. from 5 to 10 feet in
length, that is commanded by a gate valve, and dehivers
through a special tee, whose barrel is made 30. 24. 20, 18,
16, or 14 inches in diameter, to correspond with the size
of the influent at that point, Near the center of the influ-
ent pipe there is at A a special 36"x36"x36" tee, with a
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branch 30 inches in diameter that connects it with a valved
cfluent pipe, delivering into the bottom of the riveted
steel stand-pipe, from the base of which a branch, at
present closed, is extended for the future counection of
the delivery from a pump that is intended to be supplied
from the suction wel! if necessary.

Figure 3 is an enlarged elevation at ZZ, Fig. 2, showing
the simple cast bex with which the stand-pipe, effluent
pipe, and city conduit were conaected in the final con-
struction.
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Figure 4 is the location plan prepared by the engineer
showing the proposed distribution of the trial wells on
different parts ot the water-works territory, and the location
of influent pipes, their connection in a special gate-house
to the stand-pipe, and the general arrangement of pump-
house, all of which was modified as shown in Figs. 1, 2,
and 3, when the construction was begun, after Mr,
Kiersted’s connection with the work had ceased. The
octagonal brick gate-house 20 teet in diameter was vetoed
wholly, and the construction of the engine-house was in-
definitely postponed.

Figure 5 shows the heavy brick arches within which the
original designs considered it advisable to bed the pipes
in a solid concrete mass to secure solidity and rigidity at
the valves, :

Figure 6 shows the very carefully studied details of con-
struction of stand-pipe, designed to provide for its stabil-
ity, and the complete control and permanent preservation
of its valves and mechanism, as well as to allow for com-
plete and rapid manipulation, and the making of required
changes in the flow from one central and accessible poiat.
Figure 7 shows the detail of the main casting M, Fig. 6.
These details were finally superseded by those shown in
Figure 8 shows the original design of the suction
well, which was followed in its construction, except that
the truss was abandoned and a cast-iron column was
placed in the center to support the rafters of the rool.
The original specifications provided that the location of
the majority of the weils should be determined so as to
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DETAIL OF BRICK ARCKES OVER
PIPES IN VALVE WELL

MR, WYNKOOP KIERSTED, M. AM. SOC. C. E., CHIEF ENGINKER; MR, R. H. PEEK, SUPERINTENDENT.
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require the least amount of piping, from tests to be made
by weir and pump measurements of those wells shown in
Fig. 4, the pomp test being made with a 500,000 gallon
(or larger) steam pump run at piston speed of not more
than 100 feet per minute, with every facility to develop
the single and combined capacity of the wells. The wells
were located in a line, and as nearly as practicable at right
angles to the supposed direction of flow, to prevent draft
one {from another.

Oun April 4 work was begun on the reservoir and the
laying of the inflow pipes to receive the water from the in-
flowing wells. The distance between the two extreme
wells, north and south, is 17,000 feet. The suction well
or receiving tank has a capacity of 200,000 gallons. The
wells average a distance of about 560 feet apart. The
stand-pipe is located near the suction well, and is 48
inches in diameter and 4o feet high. It is constructed so
that should it become necessary to carry the water pressure
higher, additional height can be easily added to it. Figure
I is a map and profile showing the location and position
of the wells and conduit as constructed. Figure 2 shows
the arrangement of influent pipes and branches to the
wells, and the provision made for delivering the water to
the suction tank at a future period when the pumps shall
be installed at Alta Loma. At present the discharges into
the suction well are plugged, and the flow from the welis
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goes under {ts natural head alone to Galveston. This ac-
count of tlie plant is prepared as much as possible from
data of the completed work received through the courtesy
of Supt R. HI. Peek, and is exact so far as covered by the
information preseated by him. Details of construction are
illustrated from Mr. Kiersted's original plans, which,
after his connection with the work had ceased, were essen-
tially carried ont, but were in some instances subject to
slight modifications, the details of which have not been
attainatle for the revision of these drawings, that con-
sequently represent exactly the complete accepted contract
design and were substantially executed. Lap-welded
d.ive pipes of the following minimum weights and thick-
nesses™ were specified:

Thick- Weight

Size. ness, per Foot.

6 inches inside diameter.... ... 4] inch. 25 pounds
g “ " O | A
10 " » (1] . “ - 44 (13
N “ “ i~ 2
13 v .“ .“ i - W .
‘4 (1% 13 " e 1‘ » 67 33
15 " . o :,' “ 70 ®

Couplings were to be of the best wrought-iron lap-
welded drive pipe sleeve sockets. Both pipe and sockets
were to be fitted with perfect V-shaped threads, not more

* Thess original specifications were, !;3' request of the con-
tractor aud under protest trom Mr. Kiersted, cbanged to
{aclude welghtl and thickness of standard drive pipe at the
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than eight to the inch, and tapered so that the pipes butt
against each other when screwed up. Each well was re-
quired to have a strainer with a clear opening having a
combined area of not less than 1o times the inside area of
the strainer cross-section. The size of the openings was
to be graded with respect to the coarseness of the sand.
The thickness of the metal at any point in the body of the
strainer was required to be not less than one eighth of an
iach. No two wells were allowed to enter the conduit di-
rectly opposite. The depth below the surface of the
ground of these connections is such as to bring them on a
level with the center of the conduit pipes. The well
casing extends to a point within 1 foot of the surface of
the ground and is there capped. There is a double gate
valve of the hub pattern at every well, and as near to.it as
practicable. Around each well and valve there was re-
quired to be a valve box of brick masonry with a cast-iron
rim and cover capping the top. The main conduit pipe
was to be of cast iron, with hub and spigot joints 36 inches
inside diameter, laid on a level with aa elevation at the
invert of 2 feet above mean low water in the Gulf. The
stand-pipe is 48 inches in diameter and 40 feet high above
the top of the cast-iron base. It 1s built in rings, each
composed of a single sheet of mild steel of a length to
build 5 feet vertically. The metal for 20 feet from the
bottom is three-eighths of an inch thick and for the other
20 feet five-sixteenths of an inch thick. All vertical joints
are double-riveted lap joint, except that of the bottom
sbeet, which is a butt joint. All horizontal joints are
single-riveted lap joints
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Rivets for plates three-eighths inch thick are three-
fourths inch in diameter, pitched 2 inches for double-
riveted joints and 1Y inches for single-riveted joints, with
a lap of 2 inches for single-riveted and 334 inches for
double-riveted joints. Rivets for plates five-six'eenths
inch in thickness are five eighths inch in diameter, pitched
13§ inches for single and 2 inches for double riveted
joints; lap of single-riveted joints to be 1% inches, and
for double-riveted joints 334 inches. There is one cover
plate on the inside of the vertical joint of the lower ring
three-eighths inch thick, with a double row of rivets on
each side of the seam. Around the bottom of the plate is
a 3x3-inch angle, weighing seven pounds per foot, riveted
to the plate with 3{-inch rivets. The bottom of
the plate is planed to rest uniformly on the cast iron. All
joints are calked water-tight on the inside with a round-
pointed tool. The stand-pipe is attached to the base cast-
ing b¢ running the space be:ween the shell and flange of
base full of soft lead and calking. The top of the stand-
pipe is covered with galvanized iron No. 13 3) pounds
per square foot. The bedplate has a uniform bearing on
the brick masoary in a bed of neat Portland cement mortar,
and is secured to the foundation by anchor bolts.

The determination of the size of conduit from the wells
to Galveston was made by Mr. Kiersted upon very careful
estimates of the first cost, maintenance, and efficiency of
different pipes calculated on the following assumed ob-
served and computed data—viz., that the wells flow with a
static pressure of 8 to 10 pounds per square iuch 2%
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head of the artesian waters can be so utilized as to offset
these effects. A table was prepared showing the velocities
of discharge, slopes per 1,000 feet of the hydraulic gradient,
and heads due to frictional resistance of flow through the
pipes, for variously assumed rates of discharge of 5,000,000
to 10,000,000 gallons in 24 hours through lines of 30, 36,
and 24-inch cast-iron pipe, or through a combination of
these sizas. In these determinations Kutter's formula

(V= ¢ »\/l\’_S_) was used, assuming the values of ¢ tobe,
for 36 inch pipe, 100; for 30-Inch pipe, 96; and for 24-inch
pipe, 91. Another table was prepared of the cost of fuel
consumed per day iu delivering the stated quantities of
water to the distributlng pumping station through 95,000
feet ot 30-inch pipe by pumping engines of various duties
in foot-pounds, as determined by the following formula—
namely:

c =2 X X833 X100

D

H = total resistance head.

£ = the amount of water in gallons pumped per 23
hours.

D = the duty of pumping engines in foot-pounds per
100 pounds of coal.

C = the daily coal consumption in pounds.

8.14 weight of U. S. gallon of water.

The saving of fuel that would result from the increase
of engine duties was tabulated, as were the relations of
daily fuel cost to pumping engine duties respectively, for
the combinations of 33,620 feet of 30-inch pipe and 61,-

, where

b —235 -~ -

°
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feet above the surface of the 'ground; that coal for pump-
ing engines costs $5 per ton, and that the supply main
should run in an almost direct line from the supply station
to the mainland side of Galveston Bay, a distance of about
11 miles; that it should pass under the bay at approxi-
mately its narrowest cross-section, about 2 miles in width;
and that it should then traverse the island on which the
city is located to the storage tank at the distributing pump-
ing station, a distance of about 43 miles; that no water
be distributed to the city directly fiom this supply main,
and that there should be a sufficient storage of water at the
distributing pumping station to provide for the fluctuatione
in the rates of water consumption, thus permitting water
to be pumped through the supply main at a uniform daily
rate. It was not considered economy to aaticipate the
probable increase of the population beyond a period of 15
yvears, and it was assumed that at the end of this period
the population may reach 100,000 to 120,000, and that the
daily consumption of water will not for legitimate pur-
pnses exceed 70 gallons per capita per 24 hours. The
head necessary to overcome the {rictional resistance of flow
through the supply pipe when the storage tank is full was
taken as the maximum head against which the pumping
engines at the supply station must work. No allowance
was made for suction lift and frictional resistance of flow
through the suction pipes and engines, since [the natural

400 feet of 36-inch pipe, of 10.600 feet of j30-inch pipe,
and 84.400 teet of 36 inch pipe. and ot 95,000 feet of 24-
inch pipe. It was dctermined that the daily interest cost
on the additional investment necessary to put in a combina-
t on supplv main with different sections of 24. 30, and 26-
inch diameters rather than one having the uniform diameter
of 30 inches, is $11.41, a daily cost that is not equaled by
the cost saving in fuel due to pumping against the reduced
resistance nead of the combination main with an engine
giving 30,000 000 foot-pounds duty, until the discharge
amounts to 6,000,0 gallons per day; or with an eugine
giving 50,000,000 foot-pounds duty. until the discharge is
about 7.500.000 gallons per dav, or with an engine giving
70,000.c00 foot-pounds duty until the discharge exceeds
8,000,000 gallons per day, etc. It was therefore concluded
that the engine performance should afford a dutv of at
least 65,000,000 to 70,600 000 foot-pounds, a peiformance
which 1s economically limited to the pumping of a little
more than 8,000,000 gallons per 24 bours through a 30-
inch main, but which, until that point is reached, will main-
tain the additional fuel expense of pumping through this
size of supply main, rather than the combination main,
below the interest on the differeroe of cost of these two
pipe lines. It was recommended to provide at first* two

* These pumps have not been yet installed, but the above
;hta has been given to show the complete design ot the sys-
oM.
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vertical compound pumping engines, each of a capacity of
6,000,000 gallons per 24 hours against a head at the
pluogers of 75 feet, with three boilers and a pumpiog
station 40x80 feet in the clear, so that when the population
of the city sufficiently increases to demand a greater ca-
pacity, the building may be extended, a 10 000,000-gallon
engine erected, and the plungers and glands of the two
6,000,000-gallon pumps reduced to proportions that will
permit the machines to work against a greater head.
(To BE CONTINUED.)

FINAL DISPOSITION OF THE WASTES OF NEW
YORK CITY.

A REPORT on the above subject has recently been issued
by Mr. George E. Waring. Ir., Commissioner of Street
Cleaning of New York. The report covers the operations
of the department from the early part of 1895 until Tuune,
1896, during which time Colonel Wariog and his assistants,
Messrs. Macdonough Craven, Hawthorne Hill, and Mr.
C. Herschel Koyl have been studying the problems rela-
tive to the collection and disposal of waste matters of large
cities. As a result of this investigation the garbage of the
city will be handled after August 1. 1895, on the follow-
ing lines: Garbage will be kept separate insuch vessels
as the Board of Health may prescribe, aud will be col-
lected by special carts. Ashes and dust free from paper
and other rubbish will be kept within the house or ip the
back yard in special cans. From these they will be re-
moved iu tied bags by department men, who will stand
them on the edge of the sidewalk. Street dirt will be
placed in a bag. carried on a light truck as fast as it is
swept up. When the bag is full it will be tied and stood
on the sidewalk. This system has been in successful use
on Madison Avenue since last summer. The ash carts
will move stowly along the streets with enough men attend-
ing to throw the bags 1n as the carts pass. Thus the
shoveling of sweepings and the emptvings of receptacles. as
well as their standing on the street with the attendant dust,
litter, and nuisance, will be avoided. All refuse other than
garbage, ashes, and dust will be kept until called for by
the department paper carts, which will remove everything
the householder wants to get rid of from an envelope to a
mattress or cooking stove. These things will be removed
to central depots where everything of salable value will be
separated and all else will be cremated. The contract for
the disposal of the garbage, as was noticed in our columns
at the time, was awarded the New York Sanitary Utiliza-
tion Company for $89,997 per annum. The city is stlll
disposing of its own ashes, street-sweeplngs and refuse.
Bids are soon to be called for the privilege of trimming the
scows.of salable material. Mr. Herbert Tate, who has
been doing the work, has stated that the privilege is worth
$250,000 per annum.

In theinvestigation of how waste may be utilized, the
following partial list of processes will be of interest: Re.
covery of grease and fertilizer filler, recovery of grease and
complete fertilizer, manufacture of fertilizer by means of
compost heaps, incineration, including the sale of the
ashes for fertilizing; incineration and recovery by distilla-
tion of merchantable chemicals, incineration and manufac-
ture of ornamental tiling, incineration and utilization of
waste from furnace for power, utilization of waste from
furnaces for road metal and cements and mortars, utiliza-
tion of raw swill for feed and fertilization, utilization of
metal scrap for sash weights, recovery of solder from tios,
carbonization and manufacture of fuel, manufacture of pa-
per from waste, manufacture of building material, tiles
aad artificial stone from ashes, etc.; separation and re-
covery of bottles, rags, bones, shoes. rubber scraps, etc.;
production of lime from oyster and clam shells.

Regardiag reduction processes and appliances Mr. Koyl
says:

City garbage counsists of about 7 per cent dry house-
hold junk, 70 per cent. water, 3 per cent. grease, and 20
per cent. of animal and vegetable dry matter. which last is
generally sold without further separation to fertilizer
manufacturers. To cook the raw garbage and separate i
into these four substances, rubbish, water, grease, and
fertilizer material, is the object of reduction and utiliza-
tion processes

The water is worthless and the rubbish nearly so, but
to get rid of them is the costly part of reduction ptocesses.

The grease when reasonably pure is worth 3 cents a
pound and the dry cooked tankage ahout §6 per too.
These are average prices, parbage varying in different
cities and in different seasons of the year.
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PART 1I.—CONDUIT PIPE, VALVE SPECIALS, PIPE BRIDGE,
DRSCRIPTION, PLAN AND PROFILE OF SUBMERGED
PIPE AND DUPLICATE LOCATION, METHOD OF LAY-
ING, TESTS, PROPOSED UNIVERSAL AND SLEEVE
JOINTS, DRETAILS OF DRAIN WELL, RELIEF, STOP
AIR AND VACUUM VALVES AND OF MANHOLES.*

THg 30.inch conduit is composed of hub and spigot
pipe in sections to lay 12 feet for each length. There
were four classes, A, B, C, and E respectively, and
they have thicknesses and average weights per
length as follows: Seven-eighths inch, 3,257 pounds;
1 inch, 3,661 pounds; 14y inches. 3,899 pounds; 1}
inches, 4,137 pounds, and have 4} inches depth of
hub and three-eighths to seven-sixteenths inch joint
room. Class D is 1} Inches thick, 4,485 pounds, with
5-inch hub and seven-sixteenths to one half inch joint
room, and was used for the submerged section. A
tensile strength of 17,000 pounds per square inch
was required, and cast bars 2"x2"x1” supported 24
inches apart sustained a center breaking load of
1,900 pounds, with one-fourth inch deflection. The
usual requirements of manufacture and quality were
exacted, and after the pipe was thoroughly cleaned
it was heated to a temperature of 300° Fahr., im-
mersed in a bath of Dr. Angus Smith’s coal-pitch
varnish, also at a temperature of 300* Fahr. To this
varnish was added 5 to 6 per cent. of pure boiled lin-
seed oil, and the admixture was boiled until, when
the pipe was removed from the bath, the coating
fumed freely and set perfectly hard within one hour
after coating, Every pipe was tested to a hydro-
static pressure of 250 pounds per square inch, and
while under pressure subjected to a hammer test
throughout its entire length, by striking the pipe a
series of sharp blows with a hammer of three pounds
weight, attached to a handle 18 inches long. Where
vertical elbows were planned to be used they were
supplied with six pairs of lugs at each as shown in
Fig. 9. to receive wrought-iron adjustable ties, secnr-
ing them to the adjacent straight lengths. By
reason of the modifications the works sustained there
were no vertical elbows used.

Pigure 10 shows the details of the specials intro-
duced at various points for the connection of valves
to regulate air and water pressure, filling and empty-
ing.

Figure 11 shows the covering of pipe not laid in
trench. In treuch work the filling was done as fast
as the pipelaying was inspected. The earth was
thoroughly packed about the pipes to a point about 6
inches above them. No surplus earth was removed
from the line of the trench. The minimum depth of
covering over the pipes was 18 inches, Wherever
the established grade was sufficient to admit of an 18-
inch cover to the pipes, the earth was heaped above
them to secure the necessary depth. All embank-
meuts above the pipes have atop width of not less
than 3 feet and side slopes of 134 to1. Eachpipe
has firm and uniform bearing on either the natural or
an artificial foundation. The bell ends of the pipe
are towards the supply station. Iu making closures
pipes were cut to make the fit, and the spigot ends
joined by a cast-iron sleeve and lead joints. The
pipe line is carried across Highland Bayou by plate-
girders supported on a pair of tubular piers inthe
stream, and on timber and masonry supports at the
shore ends. Each pier is composed of a sawed pile
10x10 inches square, penetrating hard, tenacious
ground sufficiently to sustain, without yielding, a
load of five tons, This pile was sawed off at a point
not above the mean low tide of the Gulf. Over this
pile and concentric with it is placed a tube of
wrought iron or steel one-fourth inch thick, with a
least inside diameter of 18 inches, sunk through the
mud to firm and solid ground. Each pier was
brought to a level, 6 feet above mean low water.
The mud was removed from the inside of the tube
down to firm earth and the space filled with rammed
concrete to the top of the cylinder. The concrete
was composed of the best English Portland cement
1 part, clean sharp San Jacinto sand 3 parts, and 5
parts clean gravel or broken stone, broken to pass

¢ Part I., History of Development and Iavestigation, Map
and Profile, Proposed and A ogted Location of Wells, De-
signed and Cosstructed Stand-Pipe, Suction Well, Determi-
nation ot Sise of Conduit and Analysis of Engine Require-
ments, was published July :&
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through a 1-inch ring. The sand and cement were
mixed first,then made into stiff mortar, then the stone
added after thoroughly wetting and the mass
well mixed by repeated turnings with shovels.
From an elevation of 3 feet below mean low tide to
an elevation of 3 feet above the same datum, the cyl-
inder is surrounded by a coating of 1 to 2 Portland
cement mortar 2 inches thick, held in place by a shell
of No. 12 iron and compacted in place between the
twoshells. Figure 12 shows the general elevation
and details of the bridge.

Where the conduit crossed Galveston Bay it was
submerged and laid in a trench generally about 3
feet deep that was dug by a specially constructed
dredge for a length of 10,350 feet, as shown in Fig.
13, which is a Jocation plan and profile of this part of
the line. Figure 14 shows the location of the pro-
posed duplicate pipe which is recommended to be
constructed as soon as practicable. Eight lengths of
pipe were put together, poured and calked in the
usual manner on a wharf to form each a g6-foot sec-
tion that was floated to position by a derrick boat,

I
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plugged, lowered, and connected up by divers. Every
eighth joint was thus connected under water and was
made as follows: The bell at one end of the g6-foot
section was smoothly bored out to its full depth and
the spigot at the other end, which was to enter a
corresponding bell on the end of the adjacent sec-
tion, had several corrugations cast upon it, Then a
cast-iron form made in two parts and bored out one-
sixteenth of an inch less in diameter than the bell
was bolted on the spigot and the space was poured
full of melted lead. The form was then removed.
Each section prepared as described weighed nearly
20 tons and was moved from the wharf by means of
a boat having two large derricks constructed upon it
and a truss which could be raised or lowered by the
derricks. The section of pipe was hung to the lower
part of the truss by eight chains, one around each
pipe. After the pipe was raised from the wharf and
the barge moved a short distance away the truss was
lowered until the pipe was about half submerged, the
ends first having wooden. plugs inserted in them to
keep out the water. The load on the barge was thus

o
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very much lightened and the use of very heavy
counterweights rendered unnecessary. The barge
was then towed into exact position and the pipe low-
ered in place. The diver then went down, removed
the plug, and guided the spigot end into the bell
of the pipe already laid. The joint was then forced
into its full length by a strong rigging of ropes and
blocks. The diver then calked the joint and the
barge returned for another section of pipe.‘ For a
great part of the time, especially on the western part

—
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of the bay, it was only possible to lay one section a
day, owing to the hard nature of the bottom, which
was of very tough clay, which would stick to the
dredge bucket. On the eastern half the excavation
was better, and for a great part of the time two sec-
tions were laid in a day. The first section of pipe
was laid on November 30, 1894, and the last on May
6, 189s.

After the connections with the land pipe were
made and the valves set on each side of the bay, the

e ——
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2 miles of 30-inch submerged pipe between the valves
was tested in the presence of the engineer. The
test was made by means of a small pump having a
3% water plunger and 6-inch steam cylinder and a 1-
inch tap in the 30 inch pipe. The pressure was
raised to 100 pounds per square inch. After the
pressure was put on the gauge was unscrewed from
the upright pipe connecting with the tap, leaving a
$6-inch hole open, through which a stream of water
was forced to a height of about so feet by the confined
air and continued to flow for over an hour.

Figure 17 shows the specials at the ends of the
submerged section. The original specifications con-
templated the use of either a universal or a sleeve
joint for connecting the sections of submerged pipe.
Figure 15 shows the design of the universal joint,
which was to be poured and calked before laying.
Figure 16 shows the sleeve joint, in using which the
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spigot ends of the pipe to be joined were to be ad-
justed in the sleeve on the boats, and the lead run
into the joint space. One pipe was then to be
removed from the sleeve and the sleeve lowered into
place with a section of the pipe line. ‘The adjoin-
ing section of pipe, when put into place, was to have
the pipe around which the lead was run into the
sleeve, adjusted to its place in the lower half of the
sleeve, the upper half of the sleeve put on, and the
two pieces bolted together, sheet lead being used 1n
the recesses and at the flanges if necessary to make
the joints tight. The lead in the joint was then
calked by divers.

At various places on the line provision was made
for its most effective control and operation by stop
valves, relief valves, air and vacuum valves. Large
stop valves lie on the sides, and are geared to open
by a vertical spindle, All other stop valves are of
s andard form and dimensions. The gates are of
the double disk pattern. All stop valves have
hub ends. An index to indicate the direction of
movement in order to open or close the valves is
cast in relief on some conspicuous part of the valve
stem, and the valves close by turning from right to
left, The valve seats and faces are of the best com-
position; the spindles and glands and all working
parts of brass. The gearing of the large valves is
machine-dressed, supported in a rigid cast-iron yoke.
Each valve was perfectly water-tight when tested to
a hydrostatic pressiure of 200 pounds per square inch.
Figure 18 shows the details of construction of the
drain well on the shore of the bay, at the east or city
end of the submerged section of conduit; Fig. 19
shows the details of the relief valves in the drain
well; Fig. 20 shows the details of the air and vacuum
valve conanections, manholes, etc

Supt. R. H. Peek writes: ** Without pumps at
the supply station we are getting 4.250.000
gallons daily delivery at our distributing station in
the city, about three times as much as we at present
need. At the receiving tank at the supply station
the wells will deliver from 10,000,000 to 12,000,000
gallons daily, so with pumps at the supply station
this supply of 10,000,000 to 12,000,000 gallons daily
can be sent to the city. The city has been using
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about 1,300,000 gallons daily, the capacity of the
present plant, drawn from artesian wells here on the
island. The water of our new supply is of excellent
quality and suitable for all purposes.”

The system and its details was designed by Chief
Engineer Wynkoop Kiersted, and the work was all
executed by J. W. Byrnes & Co., for a total price of
about $790,000. The present Board of Water Com-
missioners consists of Mr. Charles Fowler, President;
D J. May, Vice-President; H. Riesel, M. Marwitz,
and William P. Miller. The construction has been
under their direct supervision, The work of con-
struction was started under H. T. Wilson as engi-
neer, and completed under the supervision of Engi-
neer R. H. Peek. The bay work was in charge of
Mr. Charles MacRitchie.

VoLume XXXI1V,, No. 13.

The conduit from Alta Loma to Galveston, 18.7
miles in length, and comprised: 2,231 tons of 30-inch
cast-iron pipe, 33 tons of special castings, 10 30-inch
stop valves, five 6-inch drain valves, seven air cocks,
one stand-pipe 48 inches in diameter by 4o feet high.
The influent from the wells comprised: 1,045 tons of
14, 16, 18, 20, 24, and jo-inch cast-iron pipe, 364 tons
of special castings, two 3o-inch stop valves, 30 8.inch
stop valves (at the well connection).

As has been stated, the plans of the designing
engineer have been followed quite closely in the prep-
aration of this description. The modifications made
after the retirement of Mr. Kiersted from charge of
the work included the substitution of a 6-inch blow.
off casting for the drain well, shown in Fig. 18, the
abandonment of relief valve at the drain well, and
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the substitution at all summits for the air and
vacuum valves, shown in Fig. 20, of i -inch taps,
which are left flowing. These enable the air to
escape and serve to supply watering troughs. After
the foregoing account had been prepared for the
printer, we received the following note from Supt.
R. H. Peek. late engineer of construction:

‘“The original plans were followed only as to the
main conduit pipe, using class B for the land pipe
and class D for the bay pipe. The bridge at High.
land Bayou was abandoned and class D pipe was
Jaid under the bayou at a little more than the esti-
mated cost of the bridge, on account of bad weather
and high tides, using wooden coffer-dams. The
elimination of the relief valves, the modification of
air valves, the shortening of the bay crossing, and of
the total length of the line, resulted in a saving of
$32,000 over the original contract price, The boring
of additional wells other than those of the original
plan, and putting in the influent pipe and connec-
tions for them, swelled the ultimate cost of the work
to $790,000. The principal feature of the whole work
is its simplicity.”

STORM-SEWER TIDE GATE.

THe sewer system of Providence. R. I., involves
the collection of sewage by lateral branches which
discharge into intercepting sewers, the flow of which
is to be pumped at a central station. Ordinarily the
entire flow will be received in the intercepting
sewers, but in times of heavy rains it is desirable to
discharge an excess volume directly into the bay
through special storm sewers, and the illustration
herewith shows the arrangement of the manholes
and sewers and construction of special tide gate
intended to open for flow of storm water and close
against back pressure of tide water, The ordinary
dry weather flow is received in chamber A and flows
through the iron rack R into the intercepting sewer,
When, however, the volume of flow increases a
certain amount, the water level rises above the
grating and swings open the gate G, allowing the
excess of water to flow through the storm sewer.
The gate G revolves about its axis B and can also
swing about axis C. so that it moves very freely and
can readily assume a position nearly above and
parallel to the largest body of water that can flow
through E, and thus presents little or no obstruction.
The whole apparatus is adjustable by the outs D D,
and has been satisfactorily applied to several sewers
in Providence. The drawings were made in the office
of City Engineer J. Herbert Shedd, M. Am. Soc. C. E.,
the work being designed and executed by Assistant
Engineer O. F. Clapp, in charge of the Sewer
Department.
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LAYING WATER MAINS.*

IT is not the intention of the writer to indulge in anv
fine-spun theories, nor to offer any new or startling method
of laying water mains, but in a practical experience of up-
wards of 16 years in the West and South, having been
brotght into personal contact with a large number of the
so-called water-works plants constructed by the many
** wild-cat " construction compaaies that cut such a wide
swath throughout that country. particularly during the
water-works boom from 1830 to 1886; and having seen so
much trouble resulting from faulty and incompetent plan-
ning and laying of the street mains, he believes that a few
common-place, and if you will, common-sense ideas and
remarks on this subject will not be out of place before this
Association.

It hes been repeatedly demonstrated that the large ma-
jority of cases of **lack of water” at large fires, insuffi-
cient pressure throughout given districts, etc., has been
due to errors or negligence in constraction of the distribu-
tion system.

{n planning the distribution system care should be taken
to intersect the mains as frequently as possible; to avoid
long unsupported lines, particularly where the pipes are
of less than 12 inches in diameter; and never to permit a
dead end where it can be avoided. Oae particular error,
which obtains in many places, and which cannot be too
strongly condemned is the laying of too small pipes.
Pipes of less than 6 inches in diameter should never go
into the system.

A liberal use of gates is recommended. Gates are now
furnished so cheaply that any water compan: can better
afford to pay for them than to have large districts 1o shut
ofl, for any slight leak or repair, causing trouble to con-
sumers and seriously hampering the fire department in the
event of a fire occurring within the district shut down.

Pipes and Special Castings.—The first itep is of course
the purchase of the pines and specials. It is unnecessary
here, and not within the province of this paper, to offer
any specifications for the manufacture of the pipe. This
matter was treated exhaustively by a committee who re-
ported at the meeting heid at Philadeiphia in 18qg1, whose
specifications cannot be improved upon. It is essential,
however, to have the best pipe obtainable. To this end,
by direct from a first class, reputable manufacturer, pre-
paring your own specifications and insisting upon having
the pipe and castipgs made in strict conformity therewith.
This will cost no more than to buy stock pipe and you
can have your specials made to suit every angle or curva-
ture in the line of mains.

One of the most important considerations is the reduc-

tion to the minimum of the frictional resistance to flow of

water. To this end the writer has pipe of 12 inches di-
ameter and over enlarged at the joints, chamtering both
at the spigot and hub ends of the pipe. This chamier 1s
for 12 to 30-inch pipes 1){ and one-eighth inch and for
36 to 48 inch pipes 134 and three stxteenths inch respect-
ively. Special castings, particularly tee and cross
branches and 45 and go-degree turns as made by many
manufacturers, are of a verv faulty design. In tbe type
too frequentiy used the fault lies in the curved portion,
the radius being entirely too short. In a very much bet-
ter design, the radius of the curves being much longer,
greatly diminishes the frictional resistance.

Trenching and Lay<ng.—Having procured the best
pipe obtainable, it is no less important that it be properly
laid. Too little atiention in many cases is given to grade

*A ser by J. H. De ker, Depu'y Water Purveyor,
Brooklyn, N Y., presented i & ..re the Indianapolis Conven-
tion ot the American Water-Works Association.
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and alignment. ** Hills” and *‘ hollows” should be
avoided just as far as possible. It is much better policy
to pay for a hundred yards of ‘‘ extra cut ”’ than to have
the pipe ‘* humped” up in spots, making air pockets. In
no case must the pipe cover rise above the hydraulic grade
line. The trenches should always be of sufficieat width to
permit the pipe to be in all respects well and carefully
laid and calksd, and to permit of a thorough 2nd satis-
factory inspection of the work. The depth in all cases
should be sufficient to lay wholly below the maximum
frost line. Where practicable there should always be at
least 3 feet of covering on the pipes,

All loose rock and boulders should be removed from the
trench; a rock surface should not be permitted to remain
within 1 foot of the pipe, except in cases where the trench
is put through solid rock. In such cases the pipe should
be raised clear on the rock surface with blocks of good
sound timber and imbedded to a depth of at least 1 foot
from its upper surface in sand, loam, or clay, which
should be thoroughly tamped and rammed in about it.
Whenever water should occur in a trench It should be
drawn out and kept out until a firm foundation for the
pipe shali have been obtained and until the joints have
been properly calked. If the bottom should be soft or
marshy. and liable to be insecure, it should be made safe
and stable with masonry or concrete. In many cases it
may be necessary to pat in pile foundations for the pipe.

Lines and grades should be given for all pipe lines,
panticularly where the diameter of the pipe shall exceed 12
inches, and the pipe when laid in the trenches should con-
form accurately to the alignment and grade given. In all
p'pe lines where the diameter shall be 20 inches or over,
all curves and offsets should be specially designed to meet
the requirements, and where practicable the radias of such
curves should be not less than 15 feet. If the conditioas
will admit, 25 to 4o feet will be none too great.

Each pipe, special, or gate of 24 inches diameter and
should be laid upon two blocks firmly and evenly imbedded
in the ground and should be adjusted to line and grade
by means of wedges, which should be left in place. The
blocks must be sound spruce or other good timber, as the
locality may afford, and of a length equal to the diameter
of the pipe. For 24 and 30-inch pipe the blocks should be
6 inches wide and 6 inches thick; for 36 to 43-inch, 8
inches wide and 6 inches thick; for 48-inch and upwards
8 inches wide and 8 inches thick. There should be for
each block two wedges made from good sound yellow pine
or other equally good timber, 4 inches square. sawn
diagonally from ead to end, and of length sufficient to
cause the angie of the wedge to conform to the periphery
of ths pipe. :

The spigots of the pipe should be soadjusted in the hub
as to give a uniform space for lead a!ll around. It from
eccentricity of the hub or spigot, or from other cause, such
space cannot be obtained, the defective pipe should be re-
jected. The width of this lead space should at all points
be not less than one-fourth of an inch for all pipes of 20
inches diameter and under, not less than five-sixteenths of
an inch for pipes 24 to 36 inches, and not less than three.
eightbs of an inch for pipes of 40 inches and upwards,
The depth of the lead in each joint should be for 20 inches,
and lesser diameters, 2 inches; 24 to 36 inches, 214 inches,
and for 40 inches and greater diameters, 3 inches.

The gaskets should be clean, sonnd hemp yarn free
from tar braided or twisted and tightly drawn and should
be driven firmly against the head of the spigot anl solidly
calked up the depth to receive the lead.

The lead used should be of the best quality of pure
sott metal, without admixture of any kind. No joint
should be poured until the lead has been heated to a tem-
perature of not less than 720° Fahr. and all scoria has
beeo removed. KEach joint should be run full at one
pouring. for in no case should cold lead be used for calk-
ing or filling in. For pipe 12 inches and over joints
should be made with a **jointer.” The joints should be
ade by competent mechanics who are capable of calking
a perfectly tight joint without overstraining the iron of
the pipe, and who, when they have completed their work,
have a smooth joint flush with the face of the hub.

All pipe and castings should be carefully cleaned and
swept of any dirt or rubbish that may have collected
therein, and in addition thereto it is a most exceilent plaa
to have a short wooden cylinder of not to exceed I inch
less d-ameter than that of the internal diameter of the
pipe, which shall be drawn through the pipe as it 1s laid.
T'nis will prevent the possibility ot stones, rubbish, or
tools being left inside.

In refilling trenches clean earth, free from stones or
boulders, should be carefully packed and rammed with
proper toois, under and to the top of the pipe, particular
<ire being taken to give the pipe a solid bearing through-
out its entire length. The earth filling above the pipe
should be free from alt large rocks or stones and should
be put 1n layers not exceeding 12 inches in depth, each
layer being thoroughiy rammed or settled with water to
render the whole filling compact and solid.

Gates of 20 inches or less diameter may be made with
direct spindles and be set vertically, and should be covered
with a good large iron gate box. All gates over 20 inches
should preferably be geared and set horizontaily, and
should also be provided with by-passes of suitable diamcter.
These should be set in good roomy brick vaults fitted with
proper manholes with iron frames and covers.

On all trunk mains blow-offs ot suitable size shonld be
placed at all low points. These blow offs should be cou-
nected by proper pipes to the sewer, where there is such,
or to a well constructed for the purpose, where there are
no other ready means of disposing of the water blowq off
the mains.
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LAYING SUBMERGED WATER MAINS.

During the past year two submerged water
mains were laid by methods which, while hard-
ly novel, were nevertheless of considerable in-
terest. The first was a 16-Inch pipe laid across
the Cedar River by the Cedar Rapids, Iowa,
Water Company, of which Mr. Charles J. Fox
is Superintendent. The river at the point of
crossing has an average depth of 214 feet and
a width of 600 feet, with a rapid current. The
manner in which the work was done is de-
scribed as follows by Mr. E. P. Boynton, City
Engineer of Cedar Rapids:

The trench was first excavated an average
depth of 2 feet below the bed of the stream, in
gravel and loose rock; the work was done by
forty men in three days. The excavated material
was thrown down stream and no trouble was
experienced from river-bed material washing
into the trench.

The trestles were then set 12 feet from center
to ceﬁter, and leveled. These trestles were
framed of 6x8-inch caps, 12 feet long, 4x6-inch
supports, and 1x6-inch braces, all pine. The
caps were mortised and bolted to the supports
with two 5%-inch bolts at each hip, while spikes
were used elsewhere, as shown in the accom-
panying illustration.

A barge 16 feet long by 11 feet 6 inches wide,
with a floor 18 inches above. the water, -was
placed between the legs of the trestles, running
against a greased guide plank on the down-
stream side. This barge was used in convey-
ing, swinging and jointing the pipe.

TRESTLE FOR SUBAQUEOUS PIPE LAYING.

The main was formed of 16-inch cast iron,
bell and spigot pipe, weighing 125 pounds per
foot, and was suspended from the stringers, on
top of the trestle caps, by means of 1l4-inch
round bolts or rods 12 feet long. The upper 8
feet had a No. 6 thread, and the lower end a
welded eye, to which was attached the 2lx%-
inch wrought iron strap around the pipe, by
means of a 7%-inch pin with a split key.

Just before lowering the pipe, wires were at-
tached to the pin and to the split key by means
of which the key and pin were drawn and the
bolts released from the pipe; the straps were
left on the pipe.

On top of the trestles were 6x8-inch pine
stringers 16 feet long, laid on their 8-inch face,
in pairs and in the form of a V, the apex of
each pair entering the wider part of the next
succeeding pair about 4 feet and projecting
about 2 feet over each trestle cap. The bolts
passed through a 4x6-inch pine block 4 feet
long, on top of the stringers and also through
a car coupler washer on top of the block. A
',two-handled wrought iron wrench, working on

_the threads of the bolts, supported them on the

- blocks.and washers, The handles of the wrench

- wore . each 15 inches long and turned up as

- :shown im the 1llustration. The stringers and

‘-the cdar coupler washers were borrowed for the
work and are not included in the cost given
below.

The pipe was hung 3 feet above the water
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each length being lined and caulked as fast as
placed in position. The 2-inch joints were
made in the ordinary way with hemp and lead.
The straps were placed next the bells, one strap
per length, thus requiring as many trestles,
bolts, straps, etc., as there were lengths of pipe
plus one, and the suspension bolts passing be-
tween the stringers at the central point of the
lap just cleared the trestle caps.
the 600 feet of pipe were placed sixteenth bends,
upward, and the line was considered ready for
submersion.

A system of electrical bells, one at each hun-
dred foot point beginning 50 feet from an end
of the line, was placed on the trestles. One
man attended to two wrenches, each making
two complete turns of the wrench at each alarm
of the bell, then passing to the second wrench,
repeating the operation. The pipe was gradual-
ly lowered in this manner until the line was
about two-thirds submerged. At this point the
bolts began to loosen, the line of pipe to swing
down stream, and it was evident that the pipe
was floating. The line was raised clear of the
water, a 2x12-inch plank driven and nailed to
the alternate trestles to guide the pipe into the
trench, the pipe filled with water, and the dif-
ficulty was thus overcome. The lowering of
the pipe was resumed and accomplished with-
out further trouble, so far as it is possible to
determine, as not a broken Joint has been
found. The split keys and the strap pins were
then drawn and the pipe left as it settled: in-
vestigation proved that it had gained a firm and
even foundation.

The whole work required about two weeks
for completion and cost $1.25 per foot of pipe.
This rate includes all material and labor neces-
gary for the completion of the work except the
cost of the pipe and its haul to the site. Caulk-
ers received $3 and common labor $1.50 per
day of ten hours.

The second case of work of this sort was at
Nashua, N. H., on the system of the Pennichuck
Water Company, of which Mr. Horace G. Hol-
den is Superintendent. One of the mains be-
longing to this company crossed the Nashua
River on a wooden bridge, exposed to danger
from fire and floods. It was accordingly de-
termined to lay a 24-inch submerged main to
take its place, and the execution of the work
was placed in the hands of Mr. George W.
Townsend of Boston, Mass.

The river is about 250 feet wide and aver-

- ages 18 feet in depth. The pipe used for the

submerged part of the work was cast iron 1
inch thick, with Ward joints, and was furnished
by the Warren Foundry & Machine Company of
New York. It was caulked together on rollers
on one side of the river, and then hauled
ahead by a windlass on the opposite bank. The

-end of the first section was plugged, and eight

empty oil casks were lashed to each length to
help float it. When the main had been pulled
across, it was fllled with water and the casks
cut loose. Afterward it was fllled with air at
60 pounds pressure, and all places where bub-
bles were seen to escape were caulked by a
diver.

A HYDRAULIC FIRE GATE VALVE.

The accompanying diagrams illustrate a plan
for controlling a hydraulic fire valve which has
been put in use in Galveston, Tex., by Mr. R. H.
Peek, City Engineer and Superintendent of Wa-
ter-Works. A 16-inch valve operated by hand
was formerly used to cut out the standpipe
when fire pressures of more than 60 pounds
were needed, and it was from five to ten min-
utes before this valve could be closed. A 16-
inch hydraulic lift valve has been placed in the
position indicated on the plan of the water-

. works station, where it controls the operation

of the standpipe. The valve is one of the reg-
ular Eddy gates and the hydraulic cylinder, 12
inches in diameter, was bought from R. D.

At the ends of

i

Wood & Co., Two 1%-inch pipes run from the
top and bottom of this cylinder respectively to
a four-way hand valve near the wall in the
engine room, and about 4 feet above the fioor.
The valve is supported on four brass pipes, two
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of which are continuations of the pipes from the
shut-off gate, a third is a waste pipe, and the
fourth, entering from above through a little
valve, is the 1%-inch supply pipe by which the
water for operating the apparatus is furnished.

The diagrammatic cross-section of the hand
operating valve explains its construction suffi-
clently. It is a simple brass box contalning a
D valve working on a screw, and was made by
C. B. Lee & Company of Galveston. In the po-
sition shown in the diagram there is no connec-
tion between the supply pipe and the lift valve,
If the hand wheel i8 revolved so as to throw the
slide into the position shown by the dotted
lines in the cut, the pipe connecting with the
lower side of the piston in the hydraulic lifting
cylinder of the standpipe gate is free to take

1
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water as soon as the little valve on »the'supbly
pipe is opened. The lower side of the slide
valve, by the same motion, enables the water 41n
the pipe leading to the upper side of the piston
to waste into the pipe provided for that pur-
pose. In case it is desired to close the stand-
pipe valve the slide valve is run over to the
opposite end of its box, an operation requiring
about 20 seconds. A little indicator projects
trom the slide through the casing and shows by
its position the condition of the gate.

WOOD BLOCK PAVEMENTS IN ATLANTA.

One of the important streets of Atlanta, Ga.,
i{s now being paved with wood blocks treated by
a process invented by Mr. H. F. Williams, of San
Francisco. The pavement consists essentlally
of a 6-inch concrete foundation, on which the
squared wood blocks 4 inches deep are laid,
with the fiber vertical, the joints being filled
with a specially prepared asphalt. L

The blocks are sawed from.6x6-inch timber
which has been fairly well seasoned, each black
containing a foot of lumber, board measure.
They are then submerged in a kettle of liquid
asphaltum heated to 380 -degrees Fahrenheit, and
kept there until all moisture is effectually ex-
pelled. They are aftérward placed over the ket~
tle in & box which has'a Ecreen bottom to alfow
the dripplngs to fall back into the kettle. The
blocks are left in the bath from 10 to 3‘0‘1;:1_in-
utes, or long enough to destroy the properties
causing dry rot. When this treatment is fin-
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“To constitute theft there

THE THEFT must he the taking without
OF WATER the owner’s consent, and it
must be unlawful or felo-

IS A CRIME
: neous; cvery part of the
property stolen must be removed, however slight-
ly, from its former position; and it must be at
least momentarily in the complete possession of
the thief.” When the lexocographers compiled
Webster’s dictionary they meant that the man
who steals water is as much a thief as he who
steals your money or your watch, and there is
not an intelligent man or woman who will dare
to dispute that claim. Here is a similitude: A
city has water to sell the same as it has gas and
electricity to sell, by meter measurement, and
while some manufacturing concerns and indi-
~viduals pay their gas and electric bills without
a quibble, they balk when the water bill is pre-
sented, Why do they repudiate the water hill
any more than the gas and clectric bills? Be-
cause they have a way of obtaining their water
. without buying it—they can steal it. They would
- steal gas and electricity if they could, but they

+ Vicksburg, Miss.

can'tt The same criminal propensity would
prompt the surreptitious taking of anything and
everything that awakens their covetousness. But
by tapping a water pipe through which some one
else is deriving a paid-for supply these thieves
obtain enough for their own use free of cost.
Scores of cities are losing thousands of dollars
annually by this kind of thievery on the part of
men who walk the streets with heads erect and
alongside of whose hat and overcoat you would
not hesitate to hang your own. Some of these
veneered thieves have been convicted, but none to
our knowledge has ever been sent where they
send other thieves. A thief is a thief—whether
he steals water or a watch, and each should be
equally punished. The water thieves in Phila-
delphia have forced the city to place meters on
the fire lines which have been surreptitiously
tapped and great quantities of water taken for
private uses.

The absorption or the elim-

VICKSBURG'S ination of water companies
WATER WORKS with a view to inaugurating
DIFFICULTY municipal ownership ap-

pears to have included

among the latest to fall into line the city of
Vicksburg and its local water
company have been at loggerheads for several
years, and about four years ago the citizens de-
cided to build a municipal plant to be put in
operation at the expiration of the present water
company's franchise two years hence. This step
was opposed by the company, which obtained an
injunction heading off such a proposition. The
city carried the case to the Court of Appeals,
where the decision of the lower court was up-
held. With the purpose of going to the limit
the Supreme Court of the United States was re-
sorted to by the city, and this tribunal has just
reversed the action of the lower courts. The
casc was brought against W. A. Henderson, as
receiver for the water company, which involved
the city’s right to build its own water system
at this time and to place the same in operation
after the expiration of the local water company’s
franchise in 1916, Whether the citizens of
Vicksburg have just cause for their denunciation
of the water company for what they are pleased
to brand as “extortion and harassment” is for
the two parties to this action to decide, but there
appears to be considerable exultation over the re-
versal of the lower court’s ruling, which it was
feared would find affirmation by the higher
trihunal. There is a difference of opinion, how-
ever, as to the finality of the latest ruling, the
management of the water works company con-
tending that it simply means that the case has
been sent back for further hcaring, and prac-
tically agrees with the company’s contention that
the decision of the Federal Court was not final.

There appears no room to doubt that Vicksburg -

will now go ahead and construct a water works
system with the intention to supplying the city
two years hence.

The burning of that class
of hotels in which the
Arcadia of Boston is reck-
oned, has become so fre-
quent that they should be
looked upon as a menace to their surroundings
and treated as extra hazardous by fire insurance
companies and fire departments. The one great
deplorable feature is that the fire-trap conditions
that exist in these hotels are well known, and yet
their owners are permitted to violate the law.
So far this year there have been more than three
hundred hotel fires in the United States, or one

HOTEL FIRES
ARE BECOMING
TOO FREQUENT

. PRISON BARS

" more or less victims of his “system.”

449

almost every twenty-four hours. The current
year started in with five hotel fires on New
Year’s Day, causing the loss of two lives and
more than a hundred thousand dollars’ worth of
property, and before the month of January ended
there had been twenty-five hotel fires with a total
human loss of seven, and nearly a million dol-
lars of property had gone up in smoke. 1t costs
money to make a hotel safe, and it has been
sliown in the invcstigat':ons that have followed
this class of fires that the owners as well as the
public authorities have confined their vigilance
chiefly to the means of exit, and utterly disre-
garded the elimination of those conditions with-
out which the necessity of exit might not occur.
It is folly to boast of increased fire prevention
methods when it is shown that instead of the
number of hotel fires diminishing they are on
the increase. During last year there was a hotel
fire every thirty-three hours; during the eleven
months of the present year there has been one
every twenty-seven hours. It is a notable fact also
that in almost every instance where a hotel has
been destroyed by fire its hazardous condition
had previously been pointed out but was allowed
to still exist. They are the most disastrous fires
from the standpoint of human loss that we have
to contend with because they usually occur dur-
ing the sleeping hours.

“Jersey Justice” which has
so long been heralded with
vaunted ostentation and ar-
rogant presumption is quite
often tempered with un-
justifiable patience. This has been true in the
case of Louis Kuehnle, who for years has
cracked the political whip at Atlantic City—the
absolute dictator and controller of “big business”
along the southern New Jersey coast. Some-
thing like two years ago Kuehnle, who was presi-
dent of the local water commission, awarded a
three hundred thousand dollar city contract to
a company in which he was interested. For this
he was convicted and sentenced to a term of one
year in the State prison and to pay a fine of one
thousand dollars, but with his immense wealth
and the backing of political friends he has man-
aged to retain his freedom and defy the law,
Kuehnle looked upon this form of graft as the
rightful perquisite of political leadership, and de-
spite the fact that he had been branded a felon
deserving of service behind prison bars with ordi-
nary criminals thousands signed his petition for
executive clemency. He was not a repentant
wretch, expressing contrition for his sins, but
with the brazenness of a conscienceless law-
breaker, he upheld his course and practically de-
manded that the courts, which he tried to con-
trol, take the same view. DBut mercy was not
needed so much as example, and last Wednesday
Kuehnle was taken to Trenton prison. As quite
frequently happens, he carried with him into dis-
grace a number of his subordinates, who were
No perma-
nent reform can be carried out unless reputable
men are always “on the joh.” Spasmodic out-
burst or reform or hysterical expression of vir-
tttous indigation can never defeat the political
grafter. A relentless and consistent campalgn
for civic decency, minus bitterness and malice,
is what counts. It would be less difiicult for a
celtuloid dog to catch an asbestos cat in Dante’s
Inferno than for the amateur reformer to corner
the professional shark in the field of rotten poli-
tics. When reputable citizens labor for good
government with the same zeal that political
crooks labor for their own pockets the mil-
lennium of civic purity will have come.

CLOSE BEHIND
LOUIS KUEHNLE
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General Description of Galveston Water Supply

By WILLIAM L. CAMERON

As the whole world knows, in the year 1900
the City of Galveston was wrecked by a great
wind and tidal wave. All public utilities, public
buildings and warehouses, besides a thousand
residences, were destroyed and many thousand
people lost their lives. This important fact was
at once given publicity, but it was just nine
months after this terrible disaster that, by using
the aid sent in from all over the world, the en-
terprising citizens of Galveston had restored a
large part of the property, and the city was
again 1n position to resume all of its business
functions.

A statement from the Chamber of Commerce
of date, June 1, 1901, reported that there had
been more business through the port of Galves-
ton during the nine months following the storm,
than in any year in its history. This all may
seem ancient history, but it is brought forward
in order to show how possible it is in the rapid
succession of events, that even so great a dis-
aster as the Galveston storm could so easily
pass from the public mind. Nine months after
this storm, the writer was appointed by the gov-
ernment of Texas, as a delegate to represent
the city of Galveston at the convention of the
Southern Industrial Association to be held in
Philadelphia about the middle of June, 1901.
On the trip, in conversation with people in the
cities of Cincinnati, St. Louis, Washington and
on trains along the route, he noticed that they
spoke of Galveston as a city of the past, and
blighted beyond recovery, showing how little
had been known of the wonderful recupera-
tive powers of the citizens during those nine
months. Particular credit should be given the
administration for the work done to restore the
damaged water works. Prior to the year 1888
the water works of the city of Galveston was a
very primitive affair, but in the latter part of
1887 the city officials selected Mr. Cook, of To-
ledo, O. an engineer of well-known expereince
in water works construction, to make plans and
to construct a system. The plant was to have
a capacity to supply a city double the size of
Galveston which then had 20,000 people. The
question of a suitable water supply at that time
was a troublesome one. Wells were bored to
different depths, yet nothing but salt water
could be obtained, so this brackish fluid had to
be put up with for a time. However, the Galves-
ton people were not satisfied with the experi-
ment, and well work was suspended.

In the year 1892, Wynkoof Kiersted, of
Kansas City, Mo., was employed to look into
the matter of finding a suitable water supply.
When boring at a place called Alta Loma, some
18 miles north of the city on the mainland, he
secured a plentiful supply of fine, clear, pure,
artesian water, the analysis proving it to be
satisfactory. The engineer followed this up with
plans for thirty wells, 700 feet deep, seven and
nine inches in diameter and 300 feet apart. These
wells were arranged to discharge into suitable
pipes and the water to be taken to a stand pipe.
From the stand pipe the water was taken through
a 30-inch cast iron conduit tested to 100 pounds
to the city—some 18 miles distant for distribu-
tion. At the crossing at the bay two miles of
this pipe had to be submerged and valves placed
at ponts on each side of the bay. At the city
pumping plant the water was discharged into
a large iron tank. This plan was carried out
practically ‘as per plan and specifications, thus
securing to the city a fine supply of water. The
city pumping plant planned, and constructed by
Mr. Cook some years previously, occupies a
square of ground m what was at that time the
western limit of the settled portion of the city,
and consists’ of a handsome brick pump and boiler
house. The receiving tank maintained is near
the pump housé and the suction of its pumps is
connected to it. A stand pipe 25 feet in diameter
and 155 feet in height is located to the west of
the buildings. This is constructed upon a foun-
dation of deeply driven piles set in with cement,
while a concrete base larger in diameter forms
a foundation for the standpipe which is con-
structed of rolled steel plates. A detailed report
of a duplicate of this standpipe was made in a
description of the Memphis, Tenn., water works
in a paper read before the A. W. W. Association

at Milwaukee in 1893, being practically a dupli-
cate of that in Memphis and constructed by the
same builders. A 24-inch main is connected
with the pumps at the bottom of this stand pipe.
About the year 1894, a hydraulic valve was in-
stalled between the pumps and standpipe, to take
the place of a geared-hand working valve, it be-
ing found that when it was necessary to raise
the pressure to a certain point, the standpipe
would overflow and the other valve was toc
slow in operating. This hydraulic valve is con-
trolled by a small four-way valve in the engine
room so that the standpipe supply can be shut off
or on, in a few seconds. During the middle of the
storm of 1900 when the building was being
blown all about him, the chief engineer had
the forethought to rush across to close this
valve, thus, no doubt, saving the standpipe by
keeping water in it, and furnishing the people
a supply during the few days following. As
there was at that time no direct connection be-
tween the fldod line from the wells and the dis-
tribution mains, the connection was rapidly made,
allowed the water from Alta Loma to flow
through the pipe system in the city. Thus was
the city taken care of until the wreckage over
the machinery had been cleared and the same
put in order. The valve in the new connection
was closed and water flowed again from the
Alta Loma main into the receiving tank. The
plate steel receiving tank which is just north of
the pumping house will hold about 1,800,000 gal-
lons. Under nominal conditons the water as
stated, flows from the well's conduit into it and
through the pump’s suction is carried into the
distribution mains of the city by direct pressure.
The pumping station with its trees, vines,
flowers, grass lawn, etc., is a show place, and
the machinery which is in duplicate, and build-
ings, are always kept in good order. The pipe
system originally put in by Mr. Cook, consists
of a 24-inch main from the standpipe running
east through the business portion of the city,
then reduced to a 20-inch, that goes several
blocks east, then a 16-inch to the extreme eastern
portion of the city. At all street crossings north
and south are mains of 16, 12, 10 and eight-inch
diameter, as the necessity for an equitable distri-
bution to care for needs demanded. Valves: of
the most approved pattern are located in proper
positions, and large stem fire hydrants with
steamer outlets of four-inch diameter and two-
inch hose openings, are located at each corner,
On the wharf front is a suitable main with
branches running around and through the ware-
houses, with an adequate number of fire hydrants
and attachments for hose nozzle connections.
Since the original construction of the plant ad-
ditions have been made to the pipe distribution
and additional pumping machinery installed at
Alta Loma to force water to the city. The de-
mand in 1894 was about 1,500,000 gallons each
24 hours, but it has increased and at the present
time is 4,500,000 gallons. As stated, the original
30-inch conduit was tested to 100 pounds and a
duplicate main of the same diameter was laid
on the new causeway with valves at each end and
allowing it or the submerged main to be used,
or both. This portion of the system would ap-
pear to be adequate for some time to come. In
this connection the Galveston News of a recent
date says:

“To quote from a late report of the water
commissioner on this subject, in order to meet
the increased demand the city water works de-
partment is installing a new system of air pumps
at the Alta Loma pumping plant that will bring
the daily production of this plant towards the
8,000,000 gallons mark. The 30 wells will be
able to furnish Galveston one of the purest
water supplies enjoyed by any people in the
United States.” .

Should any possible mishap occur to the
duplicate pumping engines at Galveston station
by both being disabled at one time and the water
held in the standpipe becoming exhausted, by
simply opening the valve between the .80-inch
conduit and the 24-inch distributing system the
head and power at Alta Loma would insure a
direct supply of water to fire hydrants and all
fixtures on the ground floor. The normal direct
pressure is some¢ 55 pounds. This can be in-
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stantly raised to 100 pounds in case of fire, as
well as raise the water in the standpipe to a
height of 110 feet. As the majority of the
business buildings and residences are from two
to four stories high, this domestic pressure is
sufficient, and the standpipe acts as an equalizer.
There is seldom a case where a pressure would
have to carried high enough to overflow the 155
feet of the stand pipe. Should this happen it is
shown how rapidly the valve may be closed.
The pressure at the fire hydrants seems enough
to care for any fire in the residence section with-
out the intervention of a steam fire engine.
Galveston has one of the most efficient fire de-
partment of its size in the United States, and
the city has lately added an up-to-date powerful
fire boat to this equipment. The ability of the
chief of this department is too well known to
doubt that from points of discipline or scientific
fire-fighting, it is always in the front rank. The
officials being awake to the present rapid growth
of the city of Galveston and knowing the import-
ance its water supply has taken measures to add
to the wells, machinery and pipe system to keep
pace with present and future conditions.

Washington, D. C., Water Report

The water commissioners of Washington, D,
C., in their annual report for the year ending
with November, present the following informa-
tion: There were 262/10 miles, or 138,506 feet,
of water mains of all sizes laid during the year
at a total cost of $212479.48. The total length
of water mains now in service is 3,031,997 feet,
or 57 miles; 213 hydrants, 3 public hydrants, 2
public sanitary fountains and 1 public horse foun-
tain were erected during the year, and 108 fire
hydrants, 14 public hydrants and 4 public wells
were abandoned, making the total number in
service at the end of the year as follows: Fire
hydrants, 3,166 ; public hydrants, 204; public sani-
tary drinking fountains, 11; public horse foun-
tains, 148; public wells, 54, of which 45 are deep
wells and 9 shallow wells. .

Among the important projects of the year were
the extension of the first high service to 15 city
blocks in the territory bounded by Eleventh and
Seventeenth streets, H street and New York ave-
nue, which was formerly supplied by gravity and
which increased the water pressure about 70 feet
over this area; the erection of three steel towers
of 140,000 gallons capacity each, with the neces-
sary mains, on the east side of the Anacostia
river, one at Thirtieth and R streets southeast,
one at Tenth street and Alabama avenue south-
east, and one in the grounds of the Stanton
school at Good Hope. A new pumping station
was built and equipped at Eighteenth and R
streets southeast for the service of all territory
lying on the east side of the Anacostia river.

The mean total daily water consumption for
the year was 57,282,000 gallons, which is 4,708,000
per day less than for the preceding year, a de-
crease of 7% per cent. Based on a population of
353,000, this gives a per capita rate of 162, a de-
crease of 17 gallons per capita, or 10% per cent.
under the preceding year. This decrease is in
part due to the unusual mild winter of 1912-13.

By means of the pitometer service for the pre-

_vention of water waste a total underground

leakage was found and stopped amounting to
4,196,000 gallons daily. This leakage is much less
than heretofore and the pitometer division is
performing good service in preventing water
waste. The total expenses of this division were
$37,688.20.

The total pumpage of water during the year was
9,367,279,700 gallons, which is 740,507,300 gallons
less than during the preceding year. The cost
of operation, supplies and repairs, including coal,
was $48,949.39, making the total operative cost
of pumping 1,000,000 gallons $4.62, as compared
with $3.58 during the preceding fiscal year.

The water revenues for the year amounted to
$790,541.70, an increase of $108,421.27 over the
preceding year. Unexpended balances, deposits
made for special work and transfers from other
appropriations amounting to $125,153.27 made the
total funds available for expenditure during the
year $915,695.67.

The expenditures for all purposes amounted to
$854.477.38. leaving a mominal balance of $6I-
218.29 at the close of the year, as against a nomi-
nal balance at the close of the last fiscal year of
$110,230.06. The expenditures were 11 per cent.
greater than the expenditures for the preceding
fiscal year.





