6 Economic and socia impacts and legal considerations,
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6.1 GENERAL COMMENTS

Land subsi dence induces very serious econom ¢ and social problens, which unfortunately appear
| ater than the comencenent of the subsidence event and when nost damages are irreversible.

Because intensive ground-water wthdrawals often occur in urbanized and/or industrial
areas, the subsidence effects are w despread and affect not only the natural structures but also
the nman-nade ones. In general, and sad to say, damages may be recorded but it is nearly
i npossi ble to establish their actual cost.

The physical environment is a principal determining factor in the severity of econom c and
social inpacts as a result of land subsidence due to ground-water withdrawal. Coastal-plain
areas, initially 1 to 5 nmetres above nean sea level, are susceptible to severe inpact if
appreci abl e subsidence develops. The severity of the damage and the social problenms to be
anticipated are greatly increased if the subsiding area lies in a region subject to typhoons or
hurricanes. Furthernore, the greater or nore calamtous is the actual, anticipated, or potential
danmege, the greater is the likelihood that | egal decisions may devel op to nodify the doctrine of
absolute ownership or the doctrine of "correlative rights,” with respect to liability for
subsi dence of the |lands of others due to punping of ground water.

Table 1.1 lists 42 subsidence areas worldwi de. O these, at |east 19 border the ocean or a
bay and 2 others are crossed by tidal rivers. In this casebook it is not practicable to discuss
econonic problens and |egal considerations for all the subsiding areas. Therefore, in this
chapter we will limt the discussion to a few significant socioeconom c problens and | egal
devel opnents in Italy, Japan, and the United States.

6.2 | TALY

Reported cases of subsidence in ltaly due to ground-water w thdrawal are few because not all the
occurrences have been identified and cl assified as of yet.

Veni ce and Ravenna cases (case histories 9.3 and 9.15) nust be included anong the nore
serious; the former for its precarious environnmental setting in which the phenomenon occurs even
if at lowrates, the latter for its areal extent and intensity.

Both cases were brought about by the intensive exploitation of wunderground fluids,
occurring with the Italian post-war industrial boomduring the 50's and the 60's. in both cases
exploitation occurred without taking into account possible consequences to the subsoil
equi librium

After 20 years of continuous ground-water wthdrawal, subsidence has by now greatly
affected the environment and its consequences are dramatic and even nore serious for the
irreversible effects.

Both Ravenna and Venice are located in shallow coastal zones so that the well-known
subsi dence effects are worsened because the | and-sea interaction is considerably reduced.

Ravenna, about 7 km from the coast, is periodically flooded because its defences are no
Longer sufficient against seasonal stormy seas. Venice, built in a |agoonal environment, has a
close relationship with its waters and even with just normal tidal events the city becones
partially submerged and soci oeconomc activity nearly stops.

Wher eas Ravenna’'s historical center is somewhat protected from mari ne aggression, Venice is
continually exposed to sea domination, thus assuming a disnmal appearance which naturally
conflicts with the goal of the picturesque tourist attraction. Damages are enormous for both the
artistic patrinony and the normal life activity (ruined nerchandise, failures in heating
systens, short circuits in electrical systens, etc.).

These inconveniences are a nenace to the increasingly unstable socioecononmic |ife because
of the frequently occurring flooding paralyzing the city, for health reasons (a very hunmd
environnent), for sanitary purposes (faulty sewage system, etc.

119



Guidebook to studies of land subsidence due to ground-water withdrawal

Al this and other social reasons contribute to the Venetian exodus. For this reason, the
city is witnessing a rapid decline in popul ati on, especially of its poorer working classes which
suffer more than the others for their ghetto-like living conditions.

Depopul ation occurs even in the islands and in the l|east defended littorals (ex.
Pell estrina). The closer and nore nodern industrial area (Marchera) is the greatest attraction
for nore modern living conditions even if there are nore psychosoci ol ogi cal stresses.

At Ravenna subsidence affects especially the littoral zones (beach regression) where the
| argest resorts are |ocated, and the wi despread land fills where the usable soil thickness for
cultivation is reduced and the types of cultivation nust be diversified. Mreover subsidence
causes considerable hydraulic problems in river flowin the delta zone, facilitates salt-water
intrusion at the river’s nmouth, and produces problens to inland navigation, in the sewage
system etc.

Al though at Ravenna, the damages are very serious and econom cally severe they are not as
dramatic as at Venice where subsi dence becones a factor of survival.

At Ravenna the hydraulic problem would al nost be permanently resolved after constructing
sui tabl e sea defences and restoring ol der hydraulic structures. The irreversible sinking of the
area greatly affects only the littorals which are dimnished in their w dth.

In Venice the sluice gates proposed to be constructed at the inlets to control the | agoon’'s
water level would only partially resolve Venice's conplex problem resulting changes in the
| agoon ecosystem woul d necessitate heavy commitnments for a sol ution.

Even i f subsidence is not the main factor responsible for the slow death of Venice, without
a doubt its effects have indirectly determined this evolution. This leads to the necessity of
concrete interventions.

The two worst Italian cases of subsidence just described involve two very inportant cities
because of their unusual environnents and artistic patrinonies. In these cases, as well as in
many other Italian cases, the cause should be sought in the haphazard territorial planning in
overestimating the possibility of utilizing ground-water resources.

Strict legislation for control and regulation of environmental use plus an efficient
supervising organ for the devel opnent of underground waters woul d have safe-guarded the areas.

Unfortunately, in Italy, public institutions and laws for territorial protection against
subsi dence effects due to ground-water w thdrawal do not exist. Underground water managenent is
still governed by an old law of 1933, which is only effective in a few municipalities.

Furthernore, such legislation deals only with the authorization to search for water and, then
the declaration of finding it.

After the 1933 law, there has been no | egislation which establishes any control on artesian
punping for the defense of the territory agai nst subsidence. Only in recent years has govern-
ment’s attitude changed nmainly due to the alarmng situations which arose in Venice and Ravenna

So far no specific norns or restrictions have been adopted: Italian government policy
| eaves preventive neasures restricting ground-water exploitation to the local authorities.

6.3 JAPAN

6.3.1 Soci oeconomi ¢ i npacts

Land subsi dence has been reported in nore than 40 areas in Japan; nost of these areas are
subsi di ng because of excessive ground-water w thdrawal and consequent declining artesian head.
Many of the large cities in Japan are built on low flat alluvial plains underlain by uncon-
solidated water-bearing deposits of Quaternary age. The 10 chief subsidence areas due to
ground-water w thdrawal (shown in Figure 1.1 and described in Table 1.1) all border the ocean

in several of these areas subsidence has |lowered the |and surface bel ow sea |level, creating a
hazardous situation. Yamanoto (1977) reports that as of 1975 the areas of |and subsidence in
Japan total ed 7,380 knf, of which about 1,200 kn? was bel ow nean sea | evel.

The prolonged subsidence since 1920 in the Koto district in the eastern part of Tokyo
devel oped the nost serious environmental subsidence problemin Japan and probably in the entire
world. The artesian head in the confined aquifers, initially above sea level, declined to as
much as 60 m bel ow sea | evel by 1965. The |ong-continued head decline, due to excessive with-
drawal of ground water for industrial plants, caused the subsidence. As a result, 80 knf of |and
in eastern Tokyo had sunk bel ow nean high-tide | evel by 1969; the | owest ground was about 2.3 m
bel ow nean sea |evel (Shimzu, 1969, Table 3). Two million people live in this area bordering
Tokyo Bay. To prevent flooding and loss of |ife many protective neasures have been taken. These
have been described in part by Yamanoto in Case History 9.4. Banks of through-flowing rivers
have been rai sed several netres, a wall has been built to surround the entire area that is bel ow
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high-tide level, and many water gates have been built to prevent high water from entering the
depressed area.

During the early 1960's, restrictions were established on punping fromcertain depth zones
and drilling of new wells, and extraction of ground water for industry in the Koto district
began decreasi ng. By 1965 punpage had decreased by one-half (Aihara, et al., 1969, Fig. 1). As a
result the artesi an head subsequently has recovered 10 to 30 mor nore since the 1965 | ow | evel,
and the land surface has alnpbst conpletely stopped subsiding. In fact, a few centinetres of
| and- surface rebound has been observed. However, the rebound never will anmount to nore than a
few per cent of the subsidence. Consequently this area and its resident population of two
mllion people are faced with the fact that all water originating in the area bel ow sea | evel,

or introduced into the area for donestic or industrial supply or by flooding, will have to be
punped out as long as people live there or possibly until the land surface m ght be rai sed above
sea level by a long-term project of inporting a nassive landfill. Despite the protective

nmeasures taken, the danger of mmjor flooding due to typhoons or to failure of dikes or punps
caused by a violent earthquake is ever present.

Two ot her subsidence areas in Japan have extensive areas that have sunk bel ow high-tide
level . They are Osaka (100 knf below high tide) and the Nobi Plain (363 kn? bel ow high tide).
Together with Tokyo they contain about half of the land that has subsi ded bel ow hi ghtide |evel
in Japan. More than one nillion people lived in the two areas in 1969. Beginning in the early
1960’ s the use of ground water in Osaka has been regulated as an alternate supply of surface
wat er became available. As a result a sharp recovery of artesian head occurred in Osaka,
beginning in 1962 (see Case History 9.5, Figure 9.5.4); by 1965 the rate of subsidence had
decreased markedly. Protective nmeasures taken are sinilar to those adopted in eastern Tokyo. All
areas bel ow sea level are faced with the problem of how to m nimze damage from a typhoon.

6.3.2 Ground-water |aw in Japan

Japan has two |laws which regulate and or prohibit ground-water utilization. One is the "Indus-
trial Water Law' and the other is the "Building Water Law." Japan has no | aw regul ati ng ground-
water withdrawal for irrigation (agricultural use).

The Industrial Water Law (law No. 146 CF 1956) is ai med at nmking contributions to the sound
devel opnent of industries and the prevention of subsidence of the ground by ensuring a rational
supply of industrial water and achieving the conservation of ground-water resources.

The areas where drawi ng of industrial ground water is controlled are designated by Cabi net
Order out of areas where drawi ng of ground water is causing an abnornal drop in the ground-water
| evel, salinization or contam nation of ground water, or subsidence of ground, and water
services for industrial use are already installed or the installation work is expected to be
comenced within a year.

Pref ectural governors issue punping licenses nmentioned if the position of the strainer for
the well and the sectional area of the discharge port of the punp fulfill certain technical
criteria.

The Buil ding Water Law (Il aw No. 100 CF, 1962) is ained at protecting the |ives and proper-
ties of the people by exercising necessary control in order to prevent the subsidence of ground
as a result of drawi ng ground water for buildings at the specified area.

Areas where drawi ng of ground-water for buildings is controlled are designated by Cabinet
O der out of areas where drawi ng of ground-water for buildings is liable to cause the subsi dence
of ground and resultant damage due to the high tide and fl ood.

Prefectural governors or mayors of the designated cities issue |icenses upon request from
interested individuals provided the position of the strainer for the punping facilities and the
sectional area of the discharge port of the punmp fulfill certain technical criteria.

Those who are already drawing ground water for buildings when the area concerned is
desi gnated shall be considered to have obtained the license, if their nmethods of draw ng ground
water for buildings fulfill the technical criteria, and even in the case of failure to fulfill
the technical criteria, they shall be treated as having a license, in principle, for a certain
limted termexceeding two years.

The punpi ng of ground water without a license is punishable with a prison termof |ess than
one year or a fine of less than ¥100,000.

In Case History 9.4 for Tokyo, Yamamoto describes in chronologic order the application of
restrictions under the "Industrial Water Law," beginning in 1961, and restrictions under the
"Building Water Law," beginning in 1963. The restrictions under the "Industrial Water Law" are
designed to reduce ground-water withdrawals by supplying substitute water. The restrictions
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under the "Building Water Law' are designed to limt the punping of ground water for air
condi tioning and other non-drinking purposes in nediumand high-rise buildings (see al so Figure
9.4.9).

The |l ocal Metropolitan Environmental Pollution Control ordinance restricted the drilling of
new wel I s in areas not covered by the two National |aws described above. Also, in 1972 the Tokyo
Met ropol i tan Governnent bought the nmining rights to ground water containing natural gas, thereby
st oppi ng the punping of gas-bearing water fromwells 800-2,000 m deep tappi ng the Kagusa G oup
of Pliocene age.

The case history of the Nobi Plain (ch. 9.6) contains, two pages of detailed regulations
for the withdrawal of ground water. Two small areas (see Figure 9.6.7) designated by the
Industrial Water Law are supplied by industrial water from surface sources. G ound-water
withdrawal in the remainder of the area is covered through regulation by ordinances of
prefectures or of cities (by regulation zone determ ned by rate of subsidence per year). These
ordi nances specify depth of well or strainer, inside area of discharge pipe, the power of the
punp notor, and the total daily discharge of the well. These conpl ex regul ati ons doubtless are
related to the fact that 248 kn? of the Nobi Plain were below mean sea level in 1976. The
regul ati ons have been established in an attenpt to mininmze the decline of artesian head, the
conpaction of sedinments, and the rate of |and subsidence.

6.4 UNI TED STATES

6.4.1 Economi c and soci al inpacts

Table 1.1 lists 18 areas of |and subsidence in United States due to ground-water w thdrawal and
Figure 1.2 shows the geographic |ocation of 17 (not including the Al abama sinkhole area). Four
of these areas border the ocean or bays but two--Savannah and New Ol eans--have rel atively m nor
subsi dence probl ens conpared to the Houston-Gal veston area, Texas, and the Santa O ara Vall ey at
the south end of San Francisco Bay in California. Ranked in terms of the severity of
soci o-econoni ¢ probl ens the three principal subsidence areas in the United States due to ground-
water w thdrawal are (1) the Houston-Galveston area in Texas, (2) the San Joaquin Valley in
California and (3) the Santa Clara Valley in California. Environnental and econonmic effects of
subsidence in these three areas are discussed briefly in follow ng pages. For an expanded
anal ysis of econom c effects in these and several other subsiding areas, the reader is referred
to a report by Viets, Vaughan, and Harding (1979).

6.4.1.1 Houston-Gal veston area, Texas

The principal detrimental effects of |and-surface subsidence in the Houston-Gal veston area are
(1) structural danmmge, probably due to faulting, that has cracked buildings and disrupted
pavenents; (2) danmage to well casings as a result of conpressional stresses; (3) |essened
efficiency of stormdrainage facilities and (4) submergence of coastal |ow ands. According to
Gabrysch (Case History 9.12), npost of the damage is related to the lowering of I|and-surface
elevations in the vicinity of Galveston Bay and the subsequent inundation by tidal waters.
Several roadways have been rebuilt at higher elevations; ferry |andings have been rebuilt; and
| evees have been constructed to protect sone areas. Jones and Larson (1975) estimated the annual
cost of subsidence in terns of property value |osses during 1969-74 to be about $32 mllion in
2,450 knf of the area nmpost severely affected by subsi dence.

The Brownwood subdi vi sion on the west side of Baytown is an outstandi ng exanple of both the
soci al and economic i npacts of subsidence. The subdivision has subsided about 2.8 m since 1915;
sone hones are pernanently flooded with bay water. After a feasibility study including eight
alternative plans, the U S. Army Corps of Engineers has proposed that the entire subdivision,
i ncluding 456 hones and 1,550 residents be relocated above the 50-year flood plain, at an
estimated cost of about $40 nmillion (using May 1979 price data).

Al t hough no detail ed apprai sal has been nade of overall costs of subsidence in the Houston-
Gal veston area, partial estimates, including the costs just cited, indicate that total costs to
date have been several $100 nillion.

The nost critical socioeconmic hazard to the Houston-Galveston area is the threat of
catastrophic flooding by hurricane tides. The severity of the hazard will increase as long as
subsi dence of the coastal areas continues. Gabrysch reports (Case History 9.12) that hurricanes
resulting in tides of 3.0-4.6 netres above sea level strike the Texas coast on the average of
once every 10 years. This problemis discussed in nore detail by Teutsch (1977).
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6.4.1.2 San Joaquin and Santa Clara Valleys, California

San Joaquin Valley.--As discussed in Case History 9.13, the extensive mmjor subsidence in the
San Joaquin Vall ey has caused several problems, prinmarily econom c rather than social. (1) The
differential change in elevation of the |and surface has created problens in the construction
and maintenance of water-transport structures, including canals, irrigation and drainage
systens, and stream channels. Three major canals have required renedial work because of
subsi dence. (2) Many hundreds of irrigation wells 200-900 m deep failed between 1945 and 1970
due to conpressive rupture of casings caused by the conpaction of the aquifer systens. Costs of
well repair or of replacenent attributable to subsi dence have been many mllions of dollars. (3)
The need for preconsolidation of deposits susceptible to hydroconpaction increased the
construction costs of the California Aqueduct by an estimated $25 million. (4) Increased cost
and nunber of surveys made by governnental agencies and by private engineering firns to
determ ne the el evations of bench marks to establish grades on construction sites, for revision
of topographic maps, for construction of subsidence maps, and for land leveling to conpensate
for effects of subsidence

No overall estimate has been nade of the costs attributable to subsidence in the San
Joaquin Valley but if partial estinates are correct, total costs nmust be in excess of $50
mllion.

Santa Jara Valley.--As described in Case History 9. 14, the subsidence in the Santa Clara Valley
has created several nmjor problenms, primarily econonic. They include: (1) Land adjacent to San
Franci sco Bay has sunk 2-3 msince 1912, requiring construction and repeated raising of |evees
to restrain | andward nmovenent of bay waters onto | ands now bel ow sea |l evel; and al so requiring
conti nued mai nt enance of 60 km of subsiding salt-pond | evees. Also, Santa dara County has built
and mai ntai ned fl ood-control |evees to correct for subsidence effects at a cost of $9 nillion
(2) Many hundreds of water-well casings have failed in vertical conpression due to conpacti on of
the confined-aquifer system The estimated cost of repair or replacenent is at least $5 nillion
(3) construction and maintenance of a punp station at the regional sewage treatnment plant
needed because of subsidence, at a cost of $10 mllion (Viets and others, 1979). (4) Costs
involved in repair of railroads, roads, and bridges; replacing or increasing the size of storm
and sanitary sewers because of change in grade due to subsidence; establishing and resurveying
the bench-mark net, and making private engineering surveys; and finally the reduction in val ue
of 44 kn? of land standing below high-tide level as of 1967 conpared to its value if it all
still stood above sea |evel

No overall estinmate has been made of the costs attributable to subsidence in the Santa
Clara Valley but the partial relatively firmesti mates suggest that total costs nmust have been
at least $35 mllion

6.4.2 Legal devel opnments in California and Texas

In California, until the start of the 20th century, the English comon |law rule of absolute
ownership of percolating waters prevailed. According to this doctrine: in the absence of any
malice or any contractual or statutory restriction, the owner has the absolute right to
intercept the water before it |eaves his property and nake whatever use of it he pleases,
regardl ess of the effect that such use may have on an adjoining or |lower proprietor through
whose | and the water infiltrates, percolates, or flows (Kooper and Finlayson, 1979).

In 1903, however, the California Suprene Court in Katz v. Wl ki nshaw (141 Cal. 116) spelled
out a set of rules for ground water known as the "correlative rights" doctrine. Owers of |and
overlying a ground-water basin who used the water on the overlying |land were recognized as
hol di ng the paranount right. Such owners anong thensel ves were to share the water on a correl a-
tive basis, simlar to the sharing of surface waters by riparians. Any water surplus to the
needs of these overlying owners remained available for appropriation by others (Governor’s
Commi ssion to review California water rights |aw, 1978).

According to Koopman and Finlayson (1979), the rule of |law governing liability for subsi-
dence caused by the renoval of ground water is not settled in nobst jurisdictions although the
trend appears to be toward greater liability. This change in the lawis reflected by a reversa
of the position of the Anmerican Law Institute in the Restatenent of Torts Il conpared to the
Rest at ement of Torts |I.

The Restatenent of Torts | stated the rule: "to the extent that a person is not liable for
wi t hdrawi ng subterranean water fromthe | and of another, he is not liable for subsidence of the
other’s land which is caused by the withdrawal ." Restatenent of Torts, Section 318 (1938). The
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position stated in the restatenent of Torts Il is: "One who is privileged to withdraw
subterranean water, oil, mnerals or other substances fromunder the | and of another is not for
that reason privileged to cause the subsidence of the other’s land by such wthdrawal."
Rest atement of Torts Il, Section 318 (1969).

In 1958, the United States of Anerica sued all the oil and gas producers in the WI m ngton
oil field in southern California, claimng that their operations had w thdrawn undergound
support fromits Naval Base on Term nal |sland and other properties, thereby causing subsi dence
whi ch seriously damaged the governnent property. This case was the | argest damage suit in United
States history for subsidence caused by punping fluids fromthe ground. The case was settl ed out
of court. The governnent was assured of the control of subsidence by passage of the
Anti - Subsi dence Act of 1958, which conpelled the oil producers in the Wlmngton field to
unitize and undertake to repressurize the depleted reservoir.

Agai n, according to Koopman and Finlayson (1979), "the statute clearly reflects a desire to
retain the econonmic benefits of the WIlmngton oil production, while relying on technology to
prevent damage to private property rights. . . The Act shows the intent of the California
Legi slature to prevent further subsidence, but not to set liability."

As sunmmarized by the Governor’s Conmission to review California water rights law (1978)
"there have been two mmin approaches in California to instituting successful ground-water
managenent. One has been by formation of a water district with powers to carry out a ground-
wat er managenment program The second has been managenent by a court-appointed watermaster with
powers simlar to those of a nanagenent district, after an adjudication of substantially al
rights to extract ground water in the nanagement area.

"The orange County Water District has been the |leader in the water district non-adjudica-
tion approach to ground-water managenent. The district has a wi de range of management powers,
i ncluding the power to require punpers to file periodic "water production statenents’ with the
district.

"The district’s financing powers are extensive. It was the first district to levy a punp
tax (’'replenishment assessnent’). The punp tax applies to all ground-water extraction, so there
is no advantage to being an overlying |andowner or an early appropriator. The district uses
"basin equity assessnents’ either to increase or decrease the cost of ground water in order to
i nfluence the relative ambunts of ground water and surface water that are used, and to regul ate
punpi ng patterns.

"A central function of the Oange County Water District is to use inported water to
repl enish the ground-water supply. The district’s replenishnent operations include ’spreading
the water in areas chosen because they allow the water to percolate rapidly into the ground-
wat er basin, and 'in-lieu replenishment. In-lieu replenishnment involves substituting a surface
wat er supply for ground-water punping in a particular area to allow the ground-water |evel to
recover as a result of natural recharge

"The San Gabriel adjudication watermaster programindicates the direction that the adjudi-
cati on-wat ermaster approach to ground-water managenent is taking. The San Gabriel watermaster
has a nmuch nore sophisticated range of powers and authority than the California Departnent of
Water Resources has as waternaster for the court in four areas in Southern California. The San
Gabriel watermaster, conposed of nine nmenbers appointed by the court pursuant to an agreenent
among ground-water users in the adjudicated area, is a policy maker. It can levy a ’'repl acenment
wat er assessment,’ which is a charge on punping in excess of a punper’s adjudicated share of the
basin's yield, can conduct a ground-water replenishment program and has authority to contro
storage in the basin."

The Santa Clara Valley Water District in Santa Clara County, California, was forned by a
special act of the California Legislature that was approved by the voters in 1929. A principa
goal of the district in its subsequent nanagenent of all available water supplies, to bal ance
supply and demand and hence to stop the | and subsidence, has been the reduction in punpage of
ground water. (See Case History 9.14) The annual punpage of ground water decreased about 20 per
cent from 1960-65 to 1970-75. A principal reason for the decrease in punpage was a use tax
| evied on a ground-wat er punpage since 1964. The enactnent of the 1929 | egislation providing for
the | ocal managenent of ground-water resources, including the taxing power, represented a nmjor
departure fromthe early rul e of absol ute ownership.

H storically Texas has followed the English commn law rule of absolute ownership to
wi t hdraw water from beneath his property with no liability for danage to other lands. In the
past five years, however, the trend has clearly been toward holding punpers of ground water
responsi bl e for danage from subsi dence. First came the creation of the Harris-Gal veston Coasta
Subsi dence District in 1975, followed by two mejor |egal decisions involving subsidence and
liability.
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The Harris-Gal veston Coastal Subsidence District was created by the Texas Legislature in
May 1975 "to provide for the regulation of the withdrawal of ground water within the boundaries
of the district for the purpose of ending subsidence which contributes to or precipitates
fl oodi ng, inundation, or overflow of any area within the district, including without limtation
rising waters resulting fromstornms or hurricanes" (Neighbors, 1979).

The act creating the district provides that water wells located within the district, with
casing dianmeter in excess of five inches, are required to have a pernit to withdraw a specified
amount of water for a period of not |ess than one year nor nore than five years. The district is
supported financially by the permt fees. The current pernit fee rate is $4.50 per mllion
gal l ons (3,785 n?).

A major court decision in Coastal Industrial Water Authority v. W B. York (1976) invol ved
the submergence of York’s land in the Houston Ship Canal due to the subsidence. The court held
that the property owner did not lose title to the land due to the fact that it had becone
subnerged from subsidence as a result of pumping of ground water.

In 1978, according to Neighbors (1979), the Texas Suprenme Court reinforced the Legisla-
ture’s authority to regul ate ground-water withdrawal for the purpose of controlling subsidence.
In Smith-Southwest Industries, Inc. v. Friendswood Devel opnment Co. (1978) the Court referred to
the creation of the Subsidence District and other legislative acts in establishing the intent of
the Legislature to limt the conmon-law rule of absolute ownership of ground water. The Court
hel d that ground-water users were not |iable for subsidence danages caused by past actions, but
could be held responsible for danmages due to future punpage if such were conducted in a
negligent or malicious manner. The opinion concludes "Therefore, if the |andowner’s manner of
withdrawing water (in the future) is negligent, wllfully wasteful or for the purpose of
mal i ci ous injury, and such conduct is a proxi mate cause of the subsidence of the | and of others,
he will be liable for the consequences of his conduct."
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