


































.. 

New bui.ldings either should be located clear of known surface fault 

lines or be designed for differential settlement. Elevated tanks ought not 

to be located too close to wells producing from shallow depths. Where dif

ferentials or tilting would appear to be in prospect, special care should 

be taken in the design and routing of surface drainage,. sewers, water and 

other underground utilities. 

9. To cope with tha subsidence problem, there must be a r~duction 

in the excessive rates of withdrawal of ground water in the critical areas. 

This would entail dispersion of well fields and much increased use of river 

water in the future. 

10. Ample aources of good water are availab.le for all forseeable fu'

ture lllllilicipal and industrial requirements of the Houston Area. Supplies, 

entirely satisfactory in quantity and quality, can be developed at reason

able costs from ground and river sources, in such way as to minimize the 

subsidence pitfalls of the future. The incremental cost of transmission 

to heavily developed areas., f'rom properly situated well fields and from 

rivers, might prove to be less in the long run than the unhappy alternate -

serious property damages in the subsiding area. 

11. What is needed now, is more information, more data, more study 

and more technical and lay interest in and discussion of this subject. 

Frequent and complete coverage of the subsiding area by.precise levels, 

is very desirable. The U.S.C.&G.S., which is now releveling along the 

Houston Ship Channel, and all other agencies public and private, should 

release significant data bearing on the situatio.n as early as is feasible. 

In addition to precision leveling records, it would be heipful to have any 

good detail maps showing traces of identifiable old and new faults in the 

area. 

Consolidation tests should be made, perhaps as a community enterprise, 

on the typical clays, sandy clays and silty sands of each formation involved 
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in the water wells. Electrical micrologs should be run on tyl)ical wells. 

Reservoir pressure measurements at peak production, and in the various 

aquifers, should be made. All of this, in order to afford a basis for 

really dependable estimates of future rates and ultimate.amounts of sub

sidence; and, to assist in.forecasting possibilities of abrupt and destruc

tive differentials. 

12. Finally, this paper is, and must be recognized as, merely a pre

liminary report on the subsidence situation of the Houston Area-; · Qf neces

sity, it is based on technical data too meager and too incomplete for more 

specific evaluation of the ultimate consequences. Such conclusions as have 

been reached, were possible only by the most dogged and determinea gather

ing and interpretation of the scattered information on the subject and by 

the extraordinary professional assistance and friendly cooperation of an 

unusually large number of enginee_rs and geologists. To recite the polite 

acknowledgements customarily found in technical writings, would be to miss 

the main point here. Better, perhaps, to say that the work of ·these con~ 

tributors is both a practical application and a heartening manifestation 

of the spirit of the very first Commandment of the "Canons of Ethics for 

Engineers" which states that: 

"The engineer will co-operate in extending the effective
ness of the engineering profession by interchanging information 
and experience with other engineers and students and by con~ 
tributing to the work of engineering societies, schools, and 
the scientific and engineering press." 
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SUBSIDENCE OF GROUND SURFACE - FEET 
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DECLINE OF ARTESIAN PRESSURE • FEET 


