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Board of Water Engineers
1410 Lavaca Street
Austin, Texas

Gentlemen:

Pursuant to the contract of August l8, 1958. we submit this summary
report. together with all maps and supplementary data, complete as contem­
plated by the contract. This submission. therefore, constttutes the results
of our investigation of the present availability of water from all Texas rivers
and major streams under existing conditions of development and use.

Completing this study in only three months of contract time proved
perhaps even more demanding both for your staff and ours than anyone
anticipated. Cooperation simply is not an adequate word to describe the
prompt, thoughtful and friendly assistance supplied without exception by the
State and Federal agencies and by the several unnamed consulting engineers
referred to in the report. While we can. and do, acknowledge our indebtedness
for this assistance. we must also recognize the greater indebtedness of all the
people of Texas. Such uniform willingness to facilitate the planning for which
you are responsible manifestly reflects widespread belief in the urgent need for
a soundly conceived Texas water plan.

Our work on this project has been under the full-time direction of Mr.
C. R. Marks of our firm. He largely conceived the techniques used for pro­
cessing and presenting the great mass of data; some of these are quite original,
and may prove of substanlial collateral value in future planning.

We trust that the information we have developed and assembled will
adequately fulfill its intended purpose as a component part of the fundamental
data needed for your forthcoming report to the Legislature of the State of Texas.

Respectfully submitted,

Lockwood, Andrews &: Newnam
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SURFACE RUNOFF FRO M

T E X AS WATERSHEDS AND SUB - BAS INS

SYNOPSIS

Presented herein is an inventory and analysis of data regarding drainage
areas, surface runoff, consumptive uses, and reservoir storage for the State of
Texas made to determine the present availability of surface water under existing
conditions of water resources development and use.

One hundred thirty-eight watershed sub-basins comprising all of Texas and
parts of adjoining states and Mexico were delineated and considered; 123 of these
are in Texas. The total number includes 12 non-contributing areas in Texas and
5 in Mexico, for which no runoff was determined, so that runoff results are tabu­
lated for only 121 sub-basins, 111 of which are in Texas.

The information developed by the analysis, as well as some of the data used
which is not readily available, is listed in eight appendices, and is summarized
in several tabulations in the text. The sub-basin drainage areas are shown on
Map No. 1 and the estimated minimum and average annual sub-basin runoff is shown
on Map No.2.

The information made available by this study constitutes an essential first
step in the development of a State water plan. By bringing together in one volume,
runoff and water use data for the entire State, compiled on a uniform basis, this
report also will be very helpful in preliminary studies of individual projects for
the development and use of water.

INTRODUCTION

Purpose and Scope

The data contained in this report and shown on accompanying maps have been
prepared to assist the Texas Board of Water Engineers in reporting on the present
"availability" of surface .....ater in Texas. "Availability" is here used in the
sense of an inventory of water in the various watersheds and sub-basins ..... ithin and
bordering the State, all under existing conditions of vater use and water resource
development. Specifically, the term "availability of water" for any portion of a
.....atershed, as used in this report, means the estimated amounts of .....ater .....hich,
based upon past experience and upon existing reported consumptive uses in or above
such portion of a watershed, can be considered for use in the planning of future
watershed developments. No attempt has been made to evaluate possible increased
uses upstream or present and potential uses downstream, under eXisting water rights
and appropriations, as affecting the use of the data developed herein.

The specific objectives of the studies reported here were:

(1) To establish and delineate the principal sub-basins of each watershed
within or bordering Texas, and to determine the area of each sub-basin.



(2) To determine the minimum and average net runoff f'rom the uppermost and
tributary sub-basins in each watershed; and, the same data on an incremental
basis f'rom each successive downstream sub-basin; all as if' measured at the
downstream end of the sub-basin; the determination to be based on the record­
ed or estimated stream:flov experienced during the period 1940-1956, adjusted
f'or present conditions of use, and for storage in reservoirs eXisting or
under construction. The 1940-1956 period is considered the most represen­
tative one covered by adequate streamf'lo-.I records.

(3) To show the results of' these studies on tva maps of' the State, one
delineating the sub-basins and giving their areas, and the other indicating
the minimum and average runof'f' f'rom each sub-basin.

In order to make the record more complete, the sub-basin areas shawn and re­
ported include out-of'-state portions of vatersheds entering Texas and of border
streams. Estimated historic runoff values are also included for these sub-basins,
except for those in Mexico, vhere large and grO".ling uses and changes in storage
make the historic runoff largely meaningless. Adjustments for the effects of' these
changes involve the International 'Water Compact, and are beyond the scope of this
study. However, the results of studies by the International Boundary and 'Water
Commission regarding the amount of vater available to the United States at several
points on the Rio Grande are included herein.

It should be noted that the data throughout the stUdy are reported on a cal­
endar year rather than a water year basis.

The application of a standardized method of analysis to all the sub-basins
in the State is considered a means giVing a reliable index of relative availabil­
ity of vater in these sub-basins, in the sense used here, and the results are
applicable to preliminary planning studies. Ho-olever, these results are not nec­
essarily applicable in all cases to individual projects within an area without
some modification, because the standardized approach may fail to reflect with
complete accuracy all of the factors which may apply to such an individual project;
some examples are discussed later.

The problem of analyzing the mass of' data needed in determining minimum and
average runoff for each sub-basin required, as a practical matter, electronic com­
puter processing. A highly valuable by-product of this operation vas a series of
tabulations - one for each sub-basin analyzed by this means, listing the runoff
for each month of' the study period together with certain additional information.
These data, together with the punched cards used in presenting the tabulations,
will be extremely valuable in future water resource planning and development.

Appendices to this report contain the output data :from the electronic com­
puter operation as well as several sets of tabulations summarizing the data used
in the studies and the results obtained.

Sources of Information

As much of' the data and other information used in this study as possible was
obtained from the Texas Board of Water Engineers. This information was su.pplement­
ed by additional records of streamflow and reservoir contents obtained from the U.
S. Geological Survey and the International Boundary and Water Commission, informa­
tion secured from the U.S. Bureau of Reclamation and Corps of Engineers, precipi­
tation records from the U.S. Weather Bureau and certain information obtained from
several consulting engineers, either directly or from their published reports.
Additional studies, analyses and limited field inspections have been made in cases
where available data were not sufficient.
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General Procedure

The procedure followed in this study was, first, analysis of the general
character of runoff and water use in the several watersheds and, from this analy­
sis, subdivision of these watersheds into appropriate sub-basins. After the se­
lected subdivisions have been reviewed, modified somewhat, and approved by the
Board of Water Engineers, these sub-basins were delineated on maps and the respec­
tive areas of each in square miles determined.

The next step was selection of the stream gages to be used in estimating the
runoff from each sub-basin during the study period, 1940-56, and development of
the necessary formulas to convert measured runoff at these gages to estimated run­
off for the sub-basins. These formulas were applied in most cases through an
electronic computer progvarn, arranged to yield also printed tabulations of monthly
runoff for each sub-basin and other usefUl data.

For sub-basins where streamflow data was lacking, it was necessary to esti­
mate runoff as a proportion of the measured runoff in comparable sub-basins, in
many cases with the aid of an additional factor based upon relative precipitation.
Field inspection of the watershed and drainage pattern in one of the sub-basins
was made to assist in runoff estimation.

Besides runoff determination for each sub-basin, it was necessary to collect
the data on reported water uses in each sub-basin during the study period, and to
develop a means for adjusting the historic streamflow records so that the sub­
basin runoff to be reported would correspond to existing conditions of water diver­
sion and use, rather than those which were obtained at the time of the measure­
ments.

It was essential also to determine which reservoirs had been completed
during the study period or are now under construction, and to obtain or make hypo­
thetical operation studies for these reservoirs throughout the study period. The
results of these operation studies were used to adjust further the measured runoff
data, so that the final estimates of sub-basin runoff would uniformly reflect run­
off to be expected under present conditions, as regulated by all existing reser­
voirs as well as those now actually under construction.

Unevalu.ated Factors

Because of the assigned scope of this study, certain factors which theoreti­
cally should enter into a fully refined and accurate study of this nature were not
evaluated. Omission of these unevaluated factors generally will not materially
affect the reliability of the results for use in overall development planning, or
even in preliminary planning of specific projects.

There are, however, several areas in whic~ the results indicate the need for
collecting additional data to secure results refined enough for detailed planning
studies.

The principal unevaluated factors are described in the following list:

(1) Available published information on watershed and sub-basin areas
has been used without checking it against the latest topographic maps.

(2) Measured runoff has been converted to sub-basin runoff on the
basis of drainage area ratios, without adjustment for variations in precipi­
tation over the areas affected.

- 3 -



(3) Runoff has been adjusted to existing conditions of use only as re­
flected in the water use reports made to the Board of Water Engineers, with
corrections only for large and obvious discrepancies, and without surveys to
determine the possible unreported uses.

(4) Runoff has been adjusted to existing conditions of storage, includ­
ing reservoirs under construction, by considering the effect of hypothetical
operation of major reservoirs on an annual basis only. Inclusion of Sl!Bller
reservoirs (under 10,000 acre feet, including fann tanks) and evaluation of
all of these data on a monthly basis would change the results somewhat, espe­
cially the monthly runoffs from some specific sub-basins. This further re­
finement, however, certainly would not 1mterially change the longtime aver­
ages, and it does not appear that it would affect the minimum annual runoff
from any sub-basin more than the uncertainties regarding some of the other
factors involved.

(5) Where runoff originating in an upper sub-basin passes through a
downstream basin, the incremental runoff has been determined in all cases
as the net addition to streamflow which occurs within the downstream basin,
(or as the net subtraction if losses or diversions are greater than the in­
flow within the basin). These incremental inflovs have not been compared
with inflow from the downstream basin itself. If developments which would
be affected by this factor were being planned, it would be necessary to make
further studies to determine the runoff which would be available in dO'WI1­
stream sub-basins \lith full use or material modification of the entering
streamflow .

DELINEATION AND AREAS OF WATERSHEDS AND SllB-BASINS

Base Map Data

The base map of Texas used for shOW'ing the sub-basins and other data was ob­
tained by starting with the 1:1,000,000 scale map of Texas published by the U. S.
Geological Survey (completed in 1922, edition of 1948). The base map was obtained
partially by tracing from a print of the original map and partially by photographic
reproduction of major watersheds which had been traced from the same map by the
Austin office of the U. S. Bureau of Reclamation in connection with the report,
''Water Developments and Potentialities of the State of Texas".

To allow the maximum space for sub-basin data, the map shows only limited
information, including the major rivers, certain towns and cities which are well
distributed geographically, and the larger reservoirs which include conservation
storage.

Establishment of Watershed Sub-Basins

The sub-basins selected for study are shown on the map and are fUrther des­
cribed in the tabulation in Appendix A. Each major tributary 1n each watershed
vas considered one sub-basin, or in some instances the tributary area was divided
into tvo or more sub-basinS, with additional sub-basins being selected along the
ma.in streams, generally separated at points where there are stream gages. The
ma.in stream sub-basins, and those which subdivide tributaries, vere selected \lith
reference to uniformity of climate conditions, location of major reservoirs, and
areas of large diversions and use.
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Determination of Watershed and Sub-Basin Boundaries

Main watershed boundaries "'ere, for the most part, obtained by using the
lines established by the U. S. Bureau of Reclamation, in the previously mentioned
report. It is understood that the U.S.B.R. established these boundaries by ref­
erence to the latest available map data. The limits of non-contributing areas on
the High Plains were also largely obtained by using the limits determined by the
U.S.B:R. A few minor adjustments of boundaries determined by the U.S.B.R. were
made where a check of. the topographic maps indicated the.tit was necessary.

BOlUldaries of sub-basins in the entire western part of the State were deter­
mined by following divide lines as indicated by the 1:250,000 scale series of maps
made by the Army Map Service and published by the U. S. Geological Survey. Near the
Rio Grande, where certain quadrangles of this series are not yet complete, the di­
viding lines were obtained from the county highway maps of the Texas State Highway
Department, many of which indicate topographic data in this area. In the eastern
part of the State, except along the coast, dividing lines between sub-basins were
obtained, for the most part, by following the divides between drainage patterns as
shown on the 1:1,000,000 scale U.S.G.S. map previously described. Near the coast
however, reference was made to the 1:250,000 series of maps and, in critical areas,
to larger scale U.S.G.S. maps where available.

Determination of Sub-Basin and Watershed Areas

The IDOst recent published data of the U.S.G.S. and I.B.W.C. where available,
were used in the determination of areas. The areas of major watersheds within and
outside of Texas were obtained from the unpublished records of the U.S.G.S.

Areas not available from the above sources were obtained by one of the fol­
lowing means:

(1) In the Canadian and Red watersheds, from the report entitled
"Drainage Area Data, Arkansas White & Red River Basins" as compiled by the
Corps of Engineers. This was supplemented, where necessary, by planimeter­
ing of certain Texas portions of watersheds conunon to two states.

(2) In the Sabine watersheds, from deterninations made by the Corps
of Engineers and obtained from their Fort Worth District Office, also sup­
plemented by planimetering certain Texas portions of areas common to two
states.

(3) Along the Gulf Coast, by planimetering the interior portions of
sub-basins, broken down along county lines. These interior portions were
added or subtracted from total county land areas, as determined by the U.S.
Census Bureau and published in the Texas Almanac, to obtain the total land
areas of coastal sub-basins. Thus the areas of these sub-basins include is­
land as well ae mainland areas.

(4) All needed areas along the Rio Grande were obtained from publica­
tions of the I.B.W.C., except those adjacent to the New Mexico border and
the closed basins, all of which were planimetered, either on the 1:250,000
series of maps or on the county highway maps.

(5) Interior sub-basin areas, where not defined by published areas at
gages, were generally obtained by using areas given by the Corps of Engineers
in their various reports, with adjustments to make totals correspond to the
U.S.G.S. areas at stream gages.
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A process of estimation automatically gave ~atershed totals corresponding to
those published or furnished by the U.S.G.S. and I.B.W.C., wherever such data are
available. These total areas vere summed up, along vith areas of other sub-basins
or portions thereof, coastal sub-basins, non-contributing areas, and portions of
tributary areas which join the n:ain streBJJl6 outside the State. This total so ob­
tained agreed with the total area of Texas published by the U.S. Census Bureau,
with a discrepancy of less than 500 square miles out of the total 263,512 square
miles. This discrepancy was adjusted by prorating it between areas 16 K and 15 Y.

Data for Individual Sub-Basins

All of the drainage areas for individual. sub-basins, both within and adjoin­
ing Texas, are tabulated by watersheds in Appendix A. These tabulations also des­
cribe the sub-basin and list contributing and non-contributing areas. Portions of
vatersheds outside the state also are listed.

Tabular Summary and Data on Map No.1

The individual areas listed in Appendix A are shown on their respective sub­
basins on Map No. 1. Also, the watershed totals are tabulated on this map, and
presented in the text as Table 1.

Suggested Additional Area Determinations

Although the area determinations made by the various agencies, supplemented
by determinations made in this study as described above, are accurate enough for
the purposes of this report, and check reasonably well with published area of the
State, it would be desirable to refine these figures f'urther vhenever there is an
opportunity. Some of the older determinations of the U.S.G.S. were necessarily
made ~ithout benefit of very detailed topography.

As the State's topographic mapping program proceeds, it would be possible
to refine portions of the area determinations as rapidly as the new maps are com­
pleted. Completion of the mapping progr.am for the state, however, may require
some time. Until this time, it appears that a careful, consistent and complete
planimetering of all the watersheds, using tt.e 1:250,000 series of A~ Map Ser­
vice maps, would yield results accurate enough for nearly any foreseeable purp~se.

A cooperative effort by the Board of Water Engineers and the various interested
agencies might be the most feasible means of accomplishing this.

CONSUMPI'IVE \/A'[ER l'SES

Sources of Data

Nearly all the data on consumptive water uses were obtained from the records
of the Board of Water Engineers, which were furnished as total use above each gage,
along with supplementary data for tributary sub-basins and breakdowns by types of
use for specific sub-basins. The water service reports on which these tabulations
~ere based are a.dm1 ttedly imperfect, especially in the earlier years; but are the
best available ~i thout extremely detailed local surveys of old records and miscel­
laneous data.

Where the listed uses for certain years were markedly inconsistent ~ith the
general trend of use in a particular sub-basin1 individual wa·~er service reports
were examined. Where this indicated the strong possibility of an erroneous report
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TAllLE 1

SIlMKARY OF DRAINAGE AREAS IN SQUARE MILES
WATERSHED TOTALS

AREAS WITHIN TEXAS AREAS Olll'SIDE TEXAS ro KlUTH OR ST. BORDER
NON- NON-

WATERSHED NO. CONTHI- CONTRI· T<W.L CONTRI· CONTRI· T<W.L CONTRI- TOTAL
BUTINC BUTING BUTING BUTING BUTINC

CANADIAN 1 9,405 3,249 12,654 12,244 2,995 '5,239 21, 649 27,893

RED 2 19,191 5,272 24,463 22,903 664 23,567 42.094 48,030 -

SULPHUR 3 3,558 0 3,558 · · · 3.558 3.558

CYPRESS 4 2,812 0 2,812 · · · 2,812 2,812

SABINE 5 7,383 0 7,383 2,485 0 2,1,85 9,868 9.868

NECIlES 6 9.995 0 9.995 · · · 9,995 9,995

TRINITY 7 17,845 0 17,845 · · · '7,845 17,845....,
SAN JACINTO 8 3,932 0 3,932 · · · 3,932 3,932

BRAZOS 9 35,400 7,440 42,840 0 1,800 1.800 35,400 44,640

COLORADO 10 29, 863 10,030 39.893 0 1,870 1,870 29,863 41.763

LAVACA 11 2,475 0 2,475 · · · 2,475 2,475

GUADALUPE 12 6,033 0 6,033 · · · 6,033 6,033

SAN ANTONIO 13 4,217 0 4,217 · · · 4,217 4,217

NUECES 14 16.954 0 16,954 · · · 16,954 16,954

RIO GRANDE 15 40.045 8,214 48,259 142,170 NOT EST. · 182,215

COASTAL 16 14,487 4.936 19,423 · · · 19.423 19.423

RIO GR. DRAINAGE 17 1,777 0 1,777 · · · I,m 1,777

TOTALS 225,372 39,141 264,513



for such years, an appropriate adjustment vas made in the use shown. These in­
stances are noted in the watershed use tabulations, Appendix B.

In a fev instances, reports of municipal uses and return nOll obtained from
the U.S.B.R. or the published records of the U.S.G.S. or from reports by consult­
ing engineers, have been used to supplement or adjust the water uses as reported
to the Board. These instances are also noted in the tabulations, Appendix B.

Types of Use Considered "Consumptive"

"Consumptive" uses in this study are considered to be those which divert the
water from the stream, vithout an immediate return. Consumptive uses include muni­
cipal, industrial (other than cooling), irrigation and mining. Non-consumptive
uses are those for hydro-electric power or ror cooling purposes in steam or indus­
trial plants.

Return flow allowance has been included in the estimates in only about haIr
a dozen cases where it is known to be signiricant and where it can readily be de­
termined or estimated. In other cases] the rerinement possible by considering
return rlow does not appear to be consistent vith the general accuracy or the re­
cords and the methods or estimation used.

Adjusting Historic Runoff ror Present Conditions or Use

The minimum and average amounts of runoff available for consideration in
future development and use in any sub-basin have been based upon the experienced
historic runofr from that sub-basin as measured or estimated for the period l~
1956 inclusive. The 17-year period. 1940-1956 generally is a representative one,
since it includes tvo or more years of very high runoff (in the 1940-1942 period)
and several years of extreme drought (between 1950 and 1957). It is therefore
assumed that the runoff experienced during the 1940-1956 period (referred to as
the "study period") provides a reasonable and conservative estimate of the runoff
that may be expected in the future.

If exactly the same rainfall pattern and other veather conditions vhich oc­
curred in some past year should recur next year, the runoff from a Bub-basin vould
not necessarily be the same as experienced in that past year. Changes in use,
storage and land treatment measures, and other changes which have occurred since
the year in question might change the measured runoff. For this study, only the
effects of changes in use and major changes in storage conditions (the latter is
discussed in the next section of this report) have been included in the analysis.
The effects of other changes are relatively small, except in a fev instances, and
the data and analysis required to determine their effects are so extensive as to
prohibit their inclusion.

For the purposes of this study] ir the records show that there has been a
substantial increase in use for any sub-basin during the study period, the measur­
ed runoff for any of the earlier years of the period has been adjusted by subtract­
ing, :from the measured runoff in that past year, the amount by which the present
annual use exceeds the reported use in that year. Diversion from a stream of a
given quantity at one point will not necessarily reduce all downstream f10vs by
the same quantity. However, because of the effect of compensating return flow and
channel losses, this method of adjustment is conservative in the sense that it
yields runoff results vhich may be less than vould actually occur, and it 15 con­
sidered sufficiently accurate for the purposes of this study. If th1s method re­
sults in too large an adjustment in some cases, this fact viII offset, to some ex­
tent, other possible but unevaluated factors vhich may fUrther reduce runoff if
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the historic veather conditions vhich caused the runoff are repeated under present
conditions of use.

Adjustments for changes in use have been made only in sub-basins where a
definite and consistent trend of increasing use is evident. Where uses have been
sporadic - higher in some years and lower in others - the historic runoff has not
been adjusted. In the sub-basin tabulations, Appendix F, reported uses are listed
in all cases. Where no use adjustment has been made, there is a note to that
effect.

Basis for Determining "Present Conditions of Use"

The amounts of consumptive water use in each sub-basin, as reported to the
Board of Water Engineers for the calendar year 1956, have generally been taken
as the measure of existing, or present, conditions of water use. But in instances
vhere it is known or believed that the use of water during 1956 is not representa­
tive of existing water demands, because of the lack of water or similar reasons;
or vhere there is in progress a very large and predictable increase in the rate of
water use in an area, other bases than the 1956 use have been adopted as a measure
of "present conditions of use". These exceptions to the general rule are noted on
the summaries of consumptive uses for the specific sub-basins involved (Appendix B).

Adjusting MOnthly Runoff

In order to make the results of this study most useful in future planning
work, the annual adjustments for changes in use have been applied to the mont~

nmoff values. The procedure followed was to subtract, from the runoff for each
month of a particular year, 1/12 of the annual adjustment for that year v1.th res­
pect to uses for municipal, industrial or mining purposes; and, similarly to sub­
tract a varying portion of the annual adjustment for irrigation purposes. The por­
tion of the annual irrigation adjustment subtracted for each month of the calendar
year was varied from one part of the State to the other, on the basis of experienc­
ed average irrigation water demand for each month for representative points in each
area. (The factors for proportioning the annual use to each month of the year in
a given area are designated as a "use code" as discussed below.)

This process admittedly is approximate, especially concerning municipal water
use) but the approximations involved are probably of less consequence than the un­
certainties regarding past records of water use and present water demands.

Adjustments for Changes in Return Flow

Where large and predictable quanti ties of return flow enter a sub-basin, and
where substantial increases in such returns have occurred during the period stud­
ied, an allowance for return flow has been included in the use adjustment. Natur­
ally the effect of an increase in return now over the years is just the opposite
of that of an increase in use.

Use Adjustment for Coastal Areas

For the coastal sub-basins and for some of those near the mouths of the main
rivers, the historic runoff was estimated by a combination area and precipitation
ratio from measured runoff on central areas 'Which have little or no uses. These
estimated amounts reflect no historic uses and therefore the use adjustment \l8S

assumed to be the full amount of the present use, rather than the increase in use
as was assumed for sub-basins with measured historic flows.
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Summary of Consumptive Uses

The data on consumptive uses tabulated by watersheds in Appendix B is sum­
marized for the State in Table 2.

RmULATION OF RUNOFF BY STORAGE IN RESERVOIRS

Effects of Regulation on Historic Streamflows

To estimate the amount of surface water which will actually run off in the
future from the various sub-basins and be available for development and use, it
is necessary to use historic records of streamflow. It is also necessary, however,
to consider the effects of all reservoirs which would change the amount of runoff
should past weather cycles be repeated under present conditions of watershed devel­
opment and use. In this stUdy all major reservoirs now completed or actually under
construction have been so considered.

The effect of reservoirs which were completed Bnd filled before the begin­
ning of the stUdy period has generally been assumed to be the same as is reflected
in the historic records, and the only adjustments made in such cases are those due
to changes in water use. This procedure is not completely accurate, because
changes in water use w11l change the operation of the reservoirs, but the effect
of these changes in operation generally is of minor importance.

For reservoirs constructed during the study period, the same assumption has
been made for the portion of the period after these reservoirs were completed and
filled. For reservoirs completed after the beginning of the study period, and for
those now under construction, hypothetical operating studies have been made to esti­
mate the changes in historic streamflow which 'Would have been caused by these reser­
voirs had they been completed and filled prior to the beginning of the study period.

Effect of TYPes of Reservoir Regulation

The effects of reservoir operation and use upon the streamflow downstream
varies widely according to the purpose and use of the reservoir.

If water is being diverted from the reservoir for municipal, industrial or
irri~tion use, the reservoir may intercept a large part of the streamflow and
hold it until it is used, evaporated or partially returned as water or sewage.

If the water is to be used for generating hydroelectric power or released
for downstream diversion, the reservoir may operate merely to smooth out irregu­
larities in the streamflow.

A reservoir designed solely for flood control generally is filled only dur­
ing floods and emptied as soon thereafter as the safe rate of release vill permit.

Despite these different types of regulation and their various effects on
downstream flows, if the effects of changes in use and those caused by the reser­
voir itself are treated separately, as has been done in this study, the effect of
the reservoir storage alone for any type of reservoir upon the unregulated stream­
flow during any period of time can be determined as the sum. of tvo quantities,
namely:

(1) The amount of water lost by evaporation.

(2) The change 1n contents of the reservoir.

- 10 -
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TABLE 2

SUMMARY OF CONSUMPTIVE USES

TarAL CONSUMPTIVE USE IN WATERSHED, AC. PI'. PER YEAR
WATERSHED REPORl'ED* ADOPTED

1956 "PRESENT CaroITIONS"

CANADIAN 380 380

RED 134,418 88,273

SUlPHUR 2,035 2,035

CYPRESS 19,179 19,179

SABINE 232,199 232,199

NECHES 312,642 549,205

TRINITY 332,420 422,705

SAN JACINTO 108,852 108,852

BRAZOS 375,785 478,988

COLORADO 449,269 516,404

LAVACA 6,639 6,639

GUADALUPE 46,925 103,592

SAN ANTONIO 10,786 10,786

NUECES 53,184 80,085

RIO GRANIE 1,193,440 1,971,535

R.G. DRAINAGE & 133,508 165,148
COASTAI

TarAI 3,411,661 4,756,005

NOTE: Amounts listed under Adopted, "Present Conditions", where different
from those reported in 1956, indicate that 1956 use 1s not consid­
ered representative of present conditions.

* With adjustments as noted in text .
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The natural streamflow will be reduced by the amount of water evaporated in
the reservoir and also by the amount of water stored in the reservoir. If water
is released from storage, the streamflow will be increased by the amount of the
release.

Basis for Operation Studies

Where a reservoir is intended to supply water for diversion away from. the
stream, the actual or estimated anounts of diversion under present conditions of
use, rather than the maximum yield of the reservoir1 have forced the basis of the
operation studies.

Where a reservoir 1s intended to regulate downstream flow, the full yield of
the reservoir has been used as a basis for the operation studies.

The operation studies made for this report have been carried out on an annual
basis only. This procedure may introduce a considerable inaccuracy in a particular
year, and would not suffice to determine the safe yield of the reservoir. But since
the only purpose of these operation studies was to determine the reservoir's effect
on minimum and average annual runoff, the procedure used is considered sufficiently
accurate. The scope of this study did not permit making operation studies on a
monthly basis for all reservoirs involved.

Only those reservoirs having a storage capacity in excess of 101 000 acre­
feet have been considered, since the aggregate effect of the smaller reservoirs
would not be sufficient to warrant their inclusion.

Sources of ISta

Inflow to a reservoir was generally obtained by applying a drainage area
ratio to the runoff at the closest measuring point. Estimated in:flow and net evap­
oration depth determined by others for the site in question were used where avail­
able1 and in some cases use was made of available evaporation data for other reser­
voirs in the same vicinity or in similar climate zones. In only a fev cases, where
no evaporation data was available1 were actual estimates of net evaporation depths
made.

Area-capacity data were obtained 1 for the most part, from the files of the
Board of Water Engineers 1 or from the agencies operating the reservoirs. In some
cases these data were estimated from the published records of the U.S. Geological
Survey; which source was also used for the capacities of all reservoirs.

The results of hypothetical operation studies made by the Corps of Engineers 1

the Bureau of Reclamation, the International Boundary and Water COlID:D.ission, or con­
sulting engineers were obtained and used where available and applicable. Where
these did not cover the full period up to the time the reservoirs were filled, the
studies made by others were extended.

Adjustments During Filling Period

During the initial filling period of any reservoir completed during the study
period, the storage adjustment was estimated as the difference between the actual
effect the reservoir had during its initial filling and the effect on streamflow
the reservoir would have had if filled before the beginning of the study period
and operated throughout this period.

- 12 -

•

•



Adjustments for Reservoirs in Border Streams

The only reservoirs on border streams are Lake Texoma on the Red River and
Falcon Reservoir on the Rio Grande. The I.B.W.C. has estimated the effect under
present conditions, with allowances for increase of use which can be expected in
the immediate future, of the latter reservoir on water available to the United
States. This estimate has been adopted. The effect of Lake Texoma on the runoff
from Texas and Oklahoma respectively has been computed, for the purpose of this
report, by assuming that 5~ of the total storage adjustment in any year is appli­
cable to each state. This proportion is the same as the proportion of the drainage
areas in each state above the dam site.

Results of Reservoir Storage and Operation

The amount of conservation storage in the various major reservoirs in or
bordering the states is summarized by watersheds in Appendix C and, for the state
as a whole, in Table 3. The time of completion of the various storage increments
also is shown, and the reservoirs included in this study are noted. The amounts
of the total storage adjustment, which is the algebraic sum of evaporation plus
change in contents, with reversed sign, is shown for each sub-basin in the tabula­
tions of Appendix F.

PROCEDURE FOR DETERMINING RUNOFF FROM SUB-BASINS

Sources of l)lta

For about 80;' of the sub-basins, the basic data for runoff were obtained by
using punch-card records of streamflow obtained from the Board of Water Engineers,
or from the published or advance records of the U.S.G.S. and the I.B.W.C. These
records were sufficient to permit determination or estimation of the runoff during
the study period for most of the sub-basins, with the addition of a small amount
of estimated data to fill gaps in the records.

On the 10 contributing coastal sub-basins and on 9 of the sub-basins at the
lower ends of the main river watersheds, there are no gaging stations to measure
runoff. Runoff for these sub-basins was estimated, on an annual basis only, using
measured runoff in control areas consisting of the closest comparable basins for
which runoff has been measured. The runoff for the unmeasured coastal areas in
any year was computed by applying to the runoff in the control area, first, the
ratio of the area of the coastal basin to that of the control area, and, second,
the ratio of the average precipitation on the coastal area for that year to the
corresponding precipitation in the control area.

A similar process was applied, on a monthly basis, to the upper portion of
the Prairie Dog Town Fork of the Red River for the years 1953 to 1957, for which
virtually no runoff data is available on this river. (The control area in this
case was the South Fork of the Red River above the gage near Carter.)

General Procedure

In only relatively few of the sub-basins were gages located, or gage read­
ings made, throughout the study period, so that the runoff for the sub-basin was
actually measured by a gage, or by the difference between the quantities measured
at two successive gages on a stream. It was therefore necessary to estimate the
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TABLE 3

SUMMARY OF RESERVOIR STORAGE

Conservation Storage in Reservoirs Over 10,000
Acre-Feet, Completed or Under Construction

WATERSHED =r. CONSERVATION STORAGE (Ae.Ft.)

Canadian 0

Red 2,418,476

Sulphur 145,300

Cypress 279,100

Sabine 976,700

Neches 1,557,560

Trinity 1,436,003

San Jacinto 160,000

Brazos 854,113

Colorado 517,650

Lavaca 0

Guadalupe 366,400

San Antonio 249,220

Nueces 300,000

Rio Grande 1,512,200

Rio Grande Drainage & Coastal 0

roTAL CONSERVATION SWRAGE 10,773,)22 Acre-Feet

- 14 -
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runoff from the sub-basin by fornrulas for converting the measured runoff at the
nearest available gage or gages to the runoff for the sub-basin.

Since most of the sub-basins are relatively small and extend over a rather
limited climatic range, it vas considered unnecessary for the formulas to allow
for the effect of variation in precipitation over the vatershed. Therefore, the
formulas ....ere based entirely on drainage area ratios. The runoff from an area
larger than that measured by a ~ge, however, has not generally been determined
simply as the measured flov multiplied by the ratios of the areas except in cases
vhere this process is clearly the most applicable one. Instead, vhere possible,
runoff measured at other ~ges on the river or its tributaries has been used, in
order to lim!t the proportioning process as much as possible to a compact area
vhich does not include the upper portions of any \tatershed. This process is illus­
trated by the diagram in Fig. 1 and explanation thereof.

GAGE 3

u

;z

<n
q
<Xl

FIQ. I

Referring to Fig. 1, if Ql.J Q2 and Q3 are measured flO\o's at the three gages:
Qa" Qb and Qc the computed flO\o's at the 10\0'er edges of the three areas: AlJ Bl
and Cl the areas bebleen the gages; then,

Qa = QJ.+ A1 [Q3 -(Q1 + '12) ]
A1 + Bl + Cl

Qb = Q::>+ B1 [Q} -(Q1 + Q2)]
A1 + Bl + C1

Qc - C1 [Q3 -(Q1 + '12)]-
A1 + Bl + Cl

General Formula

The preceding formulas expand into the folluwing general form, Qx being the
runoff fron any sub-basin.

Qx : K1 Q1 + K2 Q2 + K3 Q3 + ---------------
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The number o:f terms depends upon the number of gages involved, and the co­
efficients Kl, K2, and K3 etc., which may be either positive or negative, are dif­
ferent for each sub-basin involving this particular combination of gages.

This formula can be further extended to include the adjustments for change
in use.

•

•

Letting Mp - Present Municipal & Industrial Use

Mn - Municipal & Industrial Use in any year

A.p - Present Agricultural Use (irrigation)

An = Agricultural Use in any year

Ka = Monthly coefficient for agricultural use

•

then for the assumption already explained regarding adjustments for changes in use,
the entire formula becomes:

Mp + MIl - Ka x Ap + Ka. x An
12 12

A limitation vas placed upon the application of this formula in all sub­
basins so located that they do not receive runoff' :from another upstream sub-basin.
This limitation vas that; if the runoff resulting from application of the formula
in any month were negative, the runoff for such a month would be reported as zero,
since it obviously is impossible to have less than zero runoff originating in any
sub-basin.

Tabulation of Gage Factors

Application of the general formula to the various sub-basins results in a
series of "gage factors" for the various gages used in each sub-basin: these fac­
tors are the coefficients Kl, K2 and K3, etc. in the above equation.

The tabulation in Part I of Appendix D gives the identifying numbers, des­
cription, and period of record of all stream gages used in this analysis. The tab­
ulations in Part II of Appendix D, one for each watershed, give the identifying
numbers of the gages used in estimating the runoff for each sub-basin as veIl as
the corresponding gage factors. The relative location of the gages used in the
analysis, as well a5 other gages in each watershed, is shown in diagrammatic form
on a series of charts in Appendix E. (This information for Watershed 1 is shown
on the diagram for this watershed in the Appendix, H-l.) The tabulations in Part
II of Appendix D also indicate, in the last two columns, the agricultural "Use
Code" which applies to this particular sub-basin, and whether or not a storage
adjustment is required. The use codes 0 and 00 are identical, in effect, but code
o indicates no reported use and code 00 indicates that no use adjustment was made.
The monthly factors making up the irrigation use codes and the portions of the
state to which they apply are listed in Table 4.

Irrigation Use Codes

The irrigation use codes listed in Table 4 vere derived as follows:

Code NW: This was determined from the average monthly use of water from the Altus
Dam project in Oklahoma for the water years 1951 to 1956 inclusive as listed by
the U.S.O.S. in the water supply papers.

- 16
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TABLE 4

LIST OF IRRlGATlOO USE CODES

TAWIATED NUMEERS INDICATE FRACTION OF ANNUAL TOTAL FOR EACH CALEllIlAR MONTH

USE
CODE NW NC Me SC CO UR MR LR 0&00

JAN. 0 0 .02 .02 0 .01 .0833 .06 0

FEB. .02 .01 .02 .03 0 .02 .0833 .08 0

MAR. .03 .02 .04 .05 0 .09 .0833 .10 0

APRIL .10 .04 .06 .08 .06 .13 .0833 .09 0

MAY .03 .01 .08 .09 .15 .11 .0833 .09 0

JUNE .06 .10 .13 .16 .22 .13 .0833 .09 0

JULY .24 .26 .20 .15 .23 .15 .0833 .10 0

AUG. ·34 ·35 .21 .16 .23 .15 .0833 .10 0

SEPT. .13 .13 .11 .10 .il .10 .0833 ·07 0

OCT. .03 .06 .07 .08 0 .05 .0833 .08 0

NOV. .02 .02 .04 .06 0 .03 .0833 .08 0

DEC. 0 0 .02 .02 0 .03 .0833 .06 0

TorAL 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

APPLICATlOO OF CODES - GENERAL AREAS

NW - CANADIAN AND UPPER RED RIVER O-NOUSE

NC - UPPER AND CENTRAL TRINITY, 00 - NO USE ADJUSTMENT
BRAZOS AND COLORADO

Me - GUAno.LUPE RIVER

SC - SAN ANTONIO AND NUECES RIVERS

CO - COASTAL (RICE IRRlGATlOO)

UR - UPPER RIO GRANlE AND PECOS RIVERS

MR - MIDDLE RIO GRANlE (Nor USED)

LR - LCMER RIO GRANlE
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Code NC: This \l8.S determined from the average monthly irrigation requirements for
the Brovnvood Project for the calendar years 1936 - 1956 inclusive, for 15,()(X)
acres as given us by the Austin office of the U.S.B.R.

Code Me: This \las determined as a sort of an average betveen the Ne and the SC
codes.

Code SC: This vas determined from the average monthly diversions from the Medina
River in the Medina Canal from 1923 - 1934 inclusive, as given in U.S.G.S. Water
Supply Paper No. 850.

Code co: This was determined as the app ximate average pumpages for the American
and Richmond Canal Companies for the years 1932 - 1954 inclusive.

Codes UR, MR & LR: These were determined from the long time averages published in
the most recent IBWC bulletin for the American Canal, Maverick Canal and ~er Rio
Grande diversions respectively.

The application of the use adjustment to the monthly flows :for upper sub­
basins, and to the annual now :for the coastal sub-basins and the lowermost sub­
basins o:f the main rivers, is described on pages 8 through 10, and the "use codes"
and their area o:f application are listed in Table 4. In addition, the use code
actually applied to each sub-basin is given in the next to the last column o:f the
tabulation o:f gage :factors on Appendix D.

The amount o:f the use adjustments applied to any sub-basin can be determined
from the tabulations on Appendix B. The use adjustment :for any year is generally
the difference beween the "present use" and the reported use in any given year.
In most cases this adjustment is broken down betveen municipal and industrial uses,
and irrigation uses, since a di:f:ferent monthly adjustment :factor is applied to
each. It should be noted however, that \lhere the use code 00 appears, no use ad­
justment to the historic :flows was made, because there vas no definite trend appar­
ent as to increasing use. It should also be noted that negative use adjustments
were not made, except for return nov in the instances noted.

Electronic Computer Operation

Calculations on the electronic digital computer were perfonned by Forney W.
Fleming, Consulting Engineer, and John C. Allred, Ph. D., Consulting Physicist,
using the IBM 650 Computer.

The primary purpose o:f the computer operation vas the calculation, :from nm­
o:ft' records, gage coefficients, annual consumptive uses, and storage adjustments,
o:f the 17 year average annual and the min1mu.m. yearly runoff for each sub-basin
under present conditions. It vas easily possible, however, by using the interme­
diate results necessary to accomplish the basic calculations, to calculate the
monthly and annual averages :for three sub-periods, two of 6 years and one o:f 5
years. It was also possible to compute the minimum running totals for periods ex­
tending :from one month to ten years. In addition, the computer operation per­
mitted the printing in convenient tabular form of part of the input data and all
of the output data. Accordingly, these data, including monthly values for runof"f
adjusted to present conditions of use, were tabulated for each of the 95 sub-basins
in which the computer operation was utilized.

The data to be processed consisted o:f the annual uses (broken down \lhere sig­
nificant into irrigation and non-irrigation), the irr1~tion use code, the gage co­
ef:ficients, the historic flows at the selected gages, and the storage adjustments.
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A schematic box diagram (Figure 2) indicates the input data and the operations per­
formed upon it.

Adjustments to the calculated flows vere made by the addition, by algebraic
means, of the difference between the amount of uses of either type in each year
under consideration and the total use of the same type for 1956. In cases vhere
some other use value than that of 1956 vas adopted as a measure of "present use",
the adopted amount vas substituted as a fictitious 1956 use and the output sheet
changed to report the actual 1956 use. In this vay the 1956 runoff vas not ad­
justed, since in most cases a lov use in 1956 reflected a vater shortage in that
year. Inasmuch as the calculations for distributing annual uses on a monthly basis
were most easily made by operations on the differential between the 1956 uses and
those of the subject year, the data for them vas an early item of input, vith inter­
mediate results stored internally until runoff data was processed.

In the next operation, the unadjusted monthly sub-basin runoff was calculated
from the predetermined gage factors and the punched-card record of monthl) ~lovs

at the selected gages. This completed monthly runoff vas then adjusted for changes
in consumptive use. The resulting adjusted monthly runoff values vere totaled for
annual values and storage adjustments applied to this latter figure.

Monthly and annual adjusted values were held in storage until the entire
period under study had been calculated, and then all averages were computed through
the addition of the pertinent quantities for a specified period and division of
the sum by the length of the period.

Computations for the minimum running totals were calculated by first adding
the initial series of values ~or the length of period under study. Thereafter a
single following month was added to the total and a preceding month deducted, the
resultant compared with the previous total, and the mininru.m figure, with ending
month, retained. Successive repetition of this process produced the mininru.m
month, the minimum 3 months, the minimum 6 months, the minimum one year, two year,
five year and ten year totals, and the month terminating the period of minimum
flow. ~he minimum calendar year runoff was not selected in the computer process
since it could be very easily picked out by inspection and added to the output
sheet.

In these calculations it is estimated that approximately 150,000 specific
items of information vere introduced into the computer. Since the transcription
and computation of these data into a form suitable for manual operations vould
have been a herculean task, the necessity for the computer in this study is evident.

Upon completion of the calculations, output data vas printed in the format
shown in Appendix F with some necessary additions. These additions basically were
the left-hand column of each table plus titles and qualitative and non-uniform
notes relating to specific sub-basins.

Special Procedures Where Runoff Data are Lacking

The general procedure followed in coastal sub-basins, where no runoff measur­
ments are available, has already been described. The locations of the coastal
areas and their principal streams, the adjacent main river sub-basins, the "control"
areas and the stream gages used with the record period of each one not shawn on the
gage charts, are all indicated on the final chart of Appendix E.

In sub-basin 16 J, studies made for another purpose were used to estimate
the annual runoff, using rainfall vs. runoff curves, derived from an analysis on
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the San Antonio River between the Falls City and Goliad gages, and the Mission
River, to estimate runoff from the northern part of the area, and using several
area precipitation stations to estimate the average sub-basin rainfall.. A field
inspection of the area, however, showed the southern half to have almost no drain­
age pattern, and that portion closer to the coast overlain by an ancient sand
sheet. Based on these considerations, only one-fourth of the runoff obtained from
the curves was estimated as obtainable from this part of the drainage area.

It appears certain there vill be no runoff to the coast from Area 16 K,
because of the sand dunes near the coast that absorb all. the runoff except possi­
bly a small amount during the most severe floods.

In several other sub-basins it 'Was necessary to piece out records for a por­
tion of a month. This 'Was generally done by using a proportion of the closest
known 'Watershed. On the Upper Red River it vas necessary to create synthetic run­
off records in t'Wo instances, one on the Prairie Dog Town Fork, as already describ­
ed, and one on the Salt Fork, for about a year af'ter the Altus Reservoir 'Was built
upstream from the Magnum gage. In this case the records 'Were adjusted for the
estimated effect of the reservoir.

For sub-basin 13 A, the Medina River above Riomedina, there 'Were long periods
when no records 'Were kept. In these cases there appeared to be no reliable 'Way of
estimating runoff, and the reported data 'Was based upon the periods of actual re­
cord rather than on the study period used else'Where. A monthly breakdown of the
average annual runoff, however, 'Was assumed for the purpose of estimating the run­
off from the next downstream sub-basin.

For sub-basin 14 A, the West Nueces above Bracketville, there is also an ex­
tensive gap in the records. Since much of this runoff is absorbed in the Balcones
Fault above the gage, there is no 'Way of estimating runoff from rainfall. The
estimated flow for the period of no record was therefore based upon a proportion
of the flov on the Nueces River below Uvalde. This proportion assumed 'Was based
upon past records, spot flood measurements on the West Nueces, and runoff at other
nearby gages. Both sub-basin 13 A and ll~ A are reported on an annual basis.

The runoff for the Devil's River 'Watershed was reported only on an annual
basis, because recent measurements by the I.B.W.C. indicate that a spring flow of
about 100,000 acre-feet per year enters the river in the 4.5 miles between the Del
Rio gage and the mouth. The quantity of spring flow added to the flows at Del Rio
in each year was proportioned to the non-flood flaw at Del Rio on a basis estimated
from the records for the past two and one-half years at a nev station farther down­
stream.

RUNOFF RESULTS FOR SUB-BI\SINS

Tabulation of COmputer and other Output Data

The output of the co~uter operation for all of the 95 sub-basins analyzed
by this method is given in a series of tabulations in Appendix F. These tabula­
tions, with their appended notes, are generally self-explanatory.

Interspersed in their proper order in Appendix F are tabulations on an
annual rather than a monthly basis for the 25 sub-basins analyzed by manual compu­
tation, generally by using precipitation records as previously discussed. Included
in this number are tabulations for sub-basins 13 A, 14 A and 15 F, where the run­
off records are not adequate to provide reliable mcnthly runoff estimates, for the
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reasons already discussed. Also included are tabulations for sub-basins 10 A and
10 C, vhere special conditions of' storage and use made the general formula inappli­
cable, 50 that computer operation was not feasible.

Period Covered by Runoff Records

In appraising the minimum runoff' values obtained by analysis of' the 1940­
1956 period, against the possibility of lower minimum values occurring in a longer
period of record, it 1s helpf'ul to portray graphically the entire record period. of
all stream gaging stations in the various vatersheds. The series of' gage charts
referred to as Appendix E show such a graphical portrayal. They show also a physi­
cal diagram for each basin, with all the tributaries on which gages are located.
The relative location of the gages on these charts corresponds to their geographi­
cal proximity in the watershed.

On the bar charts indicating the period of record for each gage, symbols
have been placed to show both the calendar year and the vater year of minimum run­
off during the period of record. These are based, of course, on unadjusted runoff
values, but they are of value in comparing recent dry years vith those that occur­
red before 1940 (where records extend back that far).

Determination of Minimum Runoff Values

The date and amount of the minimum annual runoff for each sub-basin are
shown in the tabulations of Appendix F as are the date and amount of the minimum
monthly runoff vi th respect to all basins reported on a monthly basis. Note that
vhere negative runoff is shown f'or a given month - due to absorption of a flood
peak, or due to passage of such a peak near the end of' a month, so that its fUll
volume is not measured at a downstream station during that month - the minimum
monthly runoff' during lov flO'J periods also is shown. The minimum values shown
cover only the period 1940 - 1956 inclusive, hovever, the minimum values for most
sub-basins vill be f'ound in this period, as discussed belov.

•

•

Minimum daily runoff' rates also vere determined or estimated
basin by reference to the records of' the U.S.G.S. and the I.B.W.C.
are listed in Table 5.

for each sub­
These values •

Relative Severity of' Historic DrOughts

The drought of 1950-56 vas the most severe of' any on record for a large major­
ity of the state's sub-basins, and the minimum annual runoff for most sub-basins
clearly occurs during this period. As indicated in the gage charts in Appendix E,
there are only a fey portions of the Brazos, Colorado and Nueces vatersheds vhere
there is definite evidence that the calendar year of minimum runoff occurred prior
to 1940. In these instances a comparison of the minimum year with the minimum
since 1940 is shown on the charts. Note that in several other instances, shown on
the gage charts, the minimum 'vater year" runoff occurred prior to 1940, but since
minimum runoff for this study is reported on a claendar year basis, no account of
the earlier minimum "vater year'· runoffs bas been made.

The gage charts indicate how generally the m1ninmm year occurred during the
recent draught, and studies by various agencies and consulting engineers confirm
that, except in a very fev instances, the critical low flOW' period ·can be found
during the 1940-1956 period.
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Significance of Certain Runoff Results

The computation and tabulation of the runoff' results by sub-basins through­
out the state revealed results which, in some cases" had not been :fUlly anticipated.
These merit discussion.

Perhaps the most outstanding unanticipated result was the surprisingly large
number and amounts of negative incremental runoff values in sub-basins which receive
runoff from basins farther upstream. A good example of this will be noted from
examination of the tabulation (AppendiX, F-102) for sub-basin 15 B which is the Rio
Grande from the El Paso gage davn to the Fort Quitman gage, a distance of only 83
river miles. The average annual stream flow at El Paso was 451,777 acre feet for
the 1940-1956 period, whereas the average annual streamflow at Fort QUitman was
only 320,752 acre feet. The river at that point has actually been dry for many
months out of each year at times, when there was considerable flow at El Paso. This
diminishing flow is, of course, due to the large diversions from the river in the
El Paso area, which diversions exceed the "side" inflaw to this stretch of the
river by an average of 131,025 acre feet per year. This excess of diversions over
side inflow is expressed in the tabulations as a negative incremental runoff of
the same amount and printed in the computer tabulations as 131,025 acre feet.

The same convention (negative incremental runoff) is followed for reporting
all cases where the diversions or other losses from the stream in any sub-basin
exceed the side inflow to that sub-basin for any period of time. These negative
incremental runoff values may result from several causes, namely:

(1) Consumptive diversions which exceed side inflow to the sub-basin,
as in the above example.

(2) Channel losses during low flow which exceed side inflow to the
basin.

(3) Passage of a flood peak into a sub-basin near the end of a
month so that it does not reach the lower end in time to be recorded that
month. In such cases the apparent loss may be compensated by a large run­
off the following month.

(4) Actual absorption of flood water in passage through a sub-basin
which did not experience the same heavy rainfall which caused the entering
flood. This type of loss is shrnm by the tabulations to be very large in
some cases.

(5) Storage of flood inflow in reservoirs (note that the "storage"
adjustment made in this report covers only the hypothetical changes in
nmoff which would result if the reservoirs under construction or completed
during the study period had been completed and filled before this period
started). Therefore actual storage of floods by reservoirs in normal oper­
ation is reflected in the reported nmoff values.

(6) Special types of losses" notably on those tributaries of the
Nueces River which cross the Balcones Fault and lose a large portion of
their flow at this point.

As previously explained, a determination of minimum low-flow monthly nmoff
values was made and added to the computer output tabulations. No attempt was made,
however, to adjust the minimum running totals (at the bottom of these tabulations).

- 24 -
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Hence these latter values reflect cases in which large absorptions of flood peaks
occurred, and do not necessarily reflect minimum runoff during lew flow periods
for intermediate sub-basins on many of the watersheds.

Another result that should be noted is that, where a large increase in use
had occurred in only one portion of a watershed, application of the use adjustment
according to the formula may be inaccurate in a given month because the computed
reduction in historic flow for such a month might be larger than the total runoff
obtainable at the point of diversion. It does not appear, however, that the aggre­
gate effect of these cases would be important, and since the true picture cannot
be obtained without a detailed study, no allowance has been made for this condi­
tion, except in sub-basins 10 A and 10 C where the effect vas very pronounced and
where a special study v~ made and the results reported on an annual basis.

Results for the Lover Rio Grande

The results tabulated in Appendix F for the Rio Grande are based on the appli­
cation of the general formula exactly 85 in other areas of the state except that in
sub-basin 15 I, no storage adjustment vas made for Falcon Reservoir. Conditions on
the Rio Grande, hovever, particularly from the Laredo area to the mouth, are quite
different from those on other streams. This is due partially to the very large
consumptive uses and partially to the effects of applying the U.S.-Mexico Water
Treaty provisions to water originating in the United States and Mexico, and to the
operation of Falcon Reservoir. Hence the tabulations in AppendiX F do not give
the true picture of water availability for ~he sub-basins adjacent to the Mexican
border.

The International Boundary and Water Commission has in preparation a report
on the proposed Diablo Dam. In this report, the LB.W.C. has analyzed the effects
on vater available to the United States in various parts of the vatershed based
upon:

(1) Historic runoff from 1900 to 1956.

(2) Hypothetical operation of Falcon Reservoir over this period.

(3) Consumptive uses as they now exist and/or can be expected to
become in the near future, vith full utilization of all existing storage
facilities, but without further development.

The results of these studies have been used with the permission of ~e I.B.
W.C. Several of the Commission's tabulations are incorporated in AppendiX G, to­
gether with the pertinent explanation, and the applicable results are included in
the summaries and other results incorporated in this study.

Summary of Runoff by Watersheds

In Appendix H are a series of tabulations, one for each watershed, listing
pertinent runoff data for each sub-basin and giving also a diagram of the water­
shed on which the sub-basins are identified. The values listed in these tabula­
tions are:

(1) Drainage Area in square miles.

(2) Minimum daily runoff' in cubic feet per second.

(3) Minimum monthly runoff' in acre ~eet - adjusted for present condi­
tions of use.
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(4) Minimum annual runoff in ae re feet.

( 5) Average annual nlnoff' 1952-1956 in
acre feet.

(6) Average annual runoff 1940-1956 in
acre feet.

(7) Cwmllatlve average annual runoff in
acre feet.

Adjusted for

present

conditions

of use

and

storage

Summary of Runoff :for State

In addition to the summaries of minimum and average runoff for each watershed
of the State in Appendix H the total average runoff is summarized by watersheds in
Table 6, which also shows the state total average runoff under present conditions
of development and use.

It 15 not possible to arrive at a total minimum annual runoff by watersheds,
because the minimum values often occur in different years, so that a total of them
would be meaningless.

Data Shown on Runoff Maps

On Map No. 2 entitled "Runoff From Watersheds and Major Sub-Basins" the
essence of the data obtained from this study is shown for each of the sub-basins.
On the map itself' are shown two f'igures f'or each sub-basin, the f'irst giving the
minimum annual runof'f' f'rom that sub-basin and the second giving the average annual
runof'f' f'or the period 1940-1956 inclusive. In both cases, these are the historic
nmoff values adjusted :for present conditions of use, and :for the effects of all
storage completed or under construction. The tabulation contained in Table 6 also is
shown on this map. Another table shows the minimum daily flows as previously des­
cribed for all sub-basins in vhich these flows are determinable and are other than
zero.

SUPPLEMENTARY BENEFITS AND USES OF STUDY

COmputation o:f Representative Runoff Rates

Computed on a uniform basis for all areas of the state, the data obtained in
this study can be used to obtain representative runof'f rates in inches or in acre
feet per square mile - f'or average conditions, minimum month or year, or for any
desired period. This information ..as not included in the study because some selec­
tion of data is necessary to give a true picture. In determining runoff rates for
sub-basins which receive runoff from an upper sub-basin, for instance, the data
must be selected according to 'W'hether the sought runoff rates are the incremental
rates or the amounts of runoff originating in the sub-basin. Determination of the
latter ..auld involve exclusion of certain types of losses previously discussed.

Savings in Time and Effort for Reservoir Yield Studies

Probably the greatest potential use for the results of this study is in nak­
ing reservoir yield studies, particularly for overall planning or for preliminary
studies of specific projects. For overall planning, the runof'f results tabulated
in Appendix F, or the output data punch-cards ..hich produced these tabulations,
could be used directly in many cases for making reservoir yield studies, merely by
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v.BLE 6
AVERAGE ANNUAL RUNOFF IN ACRE FEET FOR PERIOD 1940-1956 INClUSIVE

<ADJUSTED FOR EXISTING CONDITION OF USE AND STORAGE)

RUNOFF FROM
RUNOFF ENTERING OUT OF STATE

RUNOFF FROM TEXAS FROM FORTIONS OF WATERSHED
WATERSHED NO. TEXAS FORTIONS OUT OF STATE BORDER STREAMS TOTALS

CANADIAN 1 317,460 267,421 584,881
RED 2 2,376,517 7,135,707 9,512,224
SULPHUR 3 2,381,965 2,381,965
CYPRESS 4 1,601,393 1,601,393
SABINE 5 5,038,327 2,290,073 7,326,400
NECHES 6 5,873,273 5,873,273
TRINITY 7 5,808,817 5,808,817
SAN JACnlTO 8 1,931,120 1,931,120
BRAZOS 9 5,277,042 5,277,042
COIDRADO 10 1,746,681 1,746,681
LAVACA 11 634,539 634,539
GtJAIlALUPE 12 960,946 960,946
SAN ANTONIO 13 400,545 400,545
~"lJECES 14 476,317 476,317
RIO GRANDE 15 -546,039* 667,985 Not Dete:nnined 121,946*
COASTAL 16 4,435,628 4,435,628
RIO 3RANDE 17 61,339 61,339

DRAINAGE

TO= 38,775,870 935,406 9,425,780 49,137,056*

Total Texas Runoff 39,711,276* Acre Feet, including only runoff originating in Texas
along border streams.

* Including effects of Treaty Provisions.
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introducing a factor representing the portion of the sub-basin "'hich is tributary
to the reservoirs. In other cases, some further factors would be needed in apply­
ing the data, but the compilation of all the data in one volume should save much
time and effort in almost any type of yield study.

Use of "Minimum Running Totals" in Preliminary Planning Studies

In all cases where the minimum running totals, tabulated as "Minimum Totals
for Periods of Consecutive Months" at the bottom of the computer output data in
Appendix F, reflect low flow periods and are not affected by large losses from
flood peaks passing through a basin as already discussed, these minimum running
totals can be used to select critical periods. They can be used also to obtain
preliminary estimates of the yield obtainable from a given amount of storage in a
sub-basin, since they will give the minimum inflow to the sub-basin -- or, by pro­
portion, a portion of the sub-basin during the periods of time tabulated. Further­
more, by plotting the tabulated values for any sub-basin and draving a smooth curve
through them, a synthetic mass curve can be plotted from which the minimum inflow
can be interpolated for intermediate periods.

Adaptation of Developed Computer Program for Obtaining Additional Data

The program developed can be used directly to obtain similar results from
future runoff records on the same sub-basins, and, in some cases, to obtain results
for periods prior to 1940. It can also be readily adapted to yield results for
portions of any sub-basins, or for different assumptions regarding consumptive uses
or operation of existing reservoirs.

It also appears likely that the punch-cards for input and output data can be
adapted to produce synthetic runoff data, based on a probability function, for the
periods of lowest runoff in any sub-basin which can be expected at any desired fre­
quency, such as once in 100 years.

Establishing of Areas in Which Streamflow De.ta is Inadequate

In the process of developing the formulas for computing sub-basin runoff, it
became very apparent that there is insufficient information to give reliable esti­
mates of runoff in several areas. Detailed examination of the formulas will indi­
cate particular instances where more streamflow measurements would be desirable
for certain cases, but in general the following seem to be the most vitally needed
points at which additional records are needed.

(1) On the Prairie Dog Town Fork of the Red River at or below the
old gage near Estelline.

(2)

(3)
below the

On the lower Pease Hiver .

On one or more of the Texas creeks tributary to the Red River
gage at Colbert.

(4) On the Sulphur River below the confluence of the North and
South Forks.

(5) At San Jacinto Dam, in the form of a gage which would calibrate
spillway overflow and combine this with reported diversions to obtain total
runoff at this point.
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(6) On several coastal streams where runoff is not materially
affected by diversions or return flow, and particularly in watershed 16 J.

(7) On the Clear Fork of the Brazos River near the mouth.

(8) On Pecan Bayou near the mouth.

(9 ) On the West Fork of the Nueces River above the Balcones Fault.

SUMW.R:- AND CONCLUSIONS

The complete conclusions resulting from this collection and analysis of data
0:1 the runoff from the streams and rivers of Texas under existing conditions of
water resources development and use consist of the tabular information contained in
the several appendices to this report. The most significant conclusions, in the
form of areas, minimum runoff and average runoff from individual sub-basins, to­
gether vi th the total of these values by vatersheds, are further shown on the tvo
State maps vhich accompany this report.

The information contained in the Appendices is summarized in several tabula­
tions in the text of the report, listing, generally by vatersheds, the drainage
areas, consumptive uses, existing storage in major r'1servoirs, and minimum and aver­
age runoff values.

The conclusions regarding rUIloff can be sum:narized further as a single amount
of 39,711,276 acre-feet annually, representing the estimated average annual runoff
from the entire state, under existing conditions, for the period 1940-1956, inclu­
sive.

The minimum annual runoff ca.'1llot be summarized because it occurs at different
times for different sub-basins, and therefore a total of these values would be
meaningless.
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A-l

APPENDIX A

LIST OF WATERSHED SUB-BI>.SINS AND DRAINAGE AREAS IN SQUARE MILES

WATERSHED NO. 1 - CANADIAN RIVER
(INCL. NORTH CANADIAN)

Areas within Tex.
Cantr. Non-Cantr.

Areas outside Tex.
Cantr. Non-Centr.

A. Canadian River above New Mexico 12,244 2,995
State Line

B. Canadian River from New Mexico 3,132 1,074
State Line to gage near
Amarillo

C. Canadian River from gage near 3,142 621
Amarillo to Okla. State Line

D. North Canadian & Wolf Creek 3,131 1,554
drainage area (Texas area
only)

TarAlS CANADIAN 9,405 3,249 12,244 2,995



A-2

IIATERSHED NO. 2 - RED RIVER

Areas within Tex.
Contr. Non-Contr.

Areas outside Tex.
Contr. Non-Contr.

•

v.

II.

x.

Y.

z.

A.

B.

C.

CO,

D.

E.

F.

Washita River above Oklahoma
State Line

North Fork Non-Contributing Area

Salt Fork Non-Contributing Area

Prairie Dog Town Fork Non-Con­
tributing area

Pease River Non-Contributing Area

North Fork above Oklahona State
Line

Salt Fork above Oklahoma State
Line

Prairie Dog Town Fork above mouth
(Junction vlth North Fork)
(in Texas)

Prairie Dog Town Fork tributaries
(in Oklahoma)

Pease River above mouth

Wichita River above mouth

Little Wichita River above mouth

443

399

209

4,105

559

1 1 512

1,171

4,154

3,016

3,483

1,477

664

4,148

G. Red River from Junction of Prairie
Dog Town Fork & North Fork to
gage at Terral, Okla., exclud.
2D, 2E & 2F (in Texas)

GO' Red River from junction of Prairie
Dog Town Fork & North Fork to
gage at Terral, Okla., exclud.
2D, 2E & 2F (in Oklahoma)

H. Red River frOl;l gage at Terral, Okla.
to gage at Colbert, Okla.
(in Texas)

Ro. Red River from gage at Terral, Okla.
to gage at Colbert, Oklahoma
(in Oklahoma)

1. Red River from gage at Colbert, gage
at Index 1 Ark. to Texas-Arkansas
State Line (in Texas)

lOA' Red River from gege at Colbert, gage
at Index 1 Ark. to Texes-Arkansas
State Line (in Okla. end Ark.)

1,187

2 1 270

3,308

9,424

•

TCYrALS RED RIVER 19,191 5,272 22,903 664

•



WATERSHED NO. 3 - SUIPHUR RIVER above
Arkansas State Line

WATERSHED NO. 4 - CYPRESS CREEK above
Louisiana State Line

WATERSHED NO. 5 - SABlm: RIVER

Areas ~1thin Tex.
Contr. Non-Contr.

2,812

A-3

Areas outside Tex.
Contr. Non-Centr.

A.

B.

C.

D.

Dr..

E.

Sabine River above gage near Mineola

Sabine River fran gage near Mineola
to gage near Glade~ater

Sabine River fran near Glade~ater to
gage at Logansport, Louisiana

Sabine River froD gage at Logansport,
La. to gage near Milam (in Texas)

Sabine River from gage at Logansport,
La. to gage near Milam (in Loui­
siana)

Sabine River from gage near Milam to
gage near Ruliff (in Texas)

Sabine River from gage near Milam to
gage near Ruliff (in Louisiana)

Sabine River from gage near Ruliff to
mouth (in Texas)

Sabine River from gage near Rulif! to
mouth (in Louisiana)

1,445

1,401

1,944

759

1,514

320

1,383

108

TGrALS SABINE

WATERSRED NO. 6 - NECHES RIVER

o 2,485 o

A.

B.

C.

D.

E.

F.

G.

Neches River above gage near Alto

Neches River from gage near Alto
to gage near Rockland

Angelina River above gage near Lufkin

Angelina River from gage near Lufkin
to mouth

Neches River from gage near Rockland
to gage near Evadale excluding
Angelina River

Village Creek above gage near Kountze

Neches River from gage at Evadale to
mouth excluding 6F

TOTALS NECHES

1,903

1,636

1,630

1,889

850

837

1,250

9,995 o o o



A-4

WATERSHED NO. 7 - TRINITY RIVER

Areas within Tex.
Cantr. Non-Cantr.

Areas outside Tex.
Cantr. Non-Centr.

A. West Fork above Fort Worth gage 2,627

B. Elm Fork above gage near Carrollton 2,457

C. Trinity River above Dallas gage 1,036
excluding 7A and 7B

D. East Fork above mouth 1,309

E. Richland Creek above mouth 1,990

F. Trinity River froe Dallas gage to 3,493
Oakvood gage, exc!ud. 7D and 7E

G. Trinity River from Oakwood gage to 2,707
Riverside gage

H. Trinity River from Riverside gage to 1,920
Liberty gage

1. Trinity River from Liberty gage to 306
mouth -- --

TarALS TRINITY 17,845 0 0 0

WATERSHED NO. 8 - SAN JACINTO RIVER

A. East Fork above mouth 931

B. West Fork above mouth 1,856

C. San Jacinto from confluence of East 101
and West Forks to mouth(sbipchannel)

D. Buffalo Bayou above gage near Addicks 310

E. Buffalo Bayou from gage near Addicks to 734
mouth of shipchannel, excl. 8A,
8B and 8c --

TarALS SAN JACINTO RIVER 3,932 0 o 0
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WATERSHED NO. 9 - BRAZOS RIVER

Areas within Tex.
Cantr. Non-Cantr.

A-5

Areas outside Tex.
Contr. Non-Contr.

B. Double Mountain Fork above mouth

x.

Y.

A.

White River Non-Contributing Area

Double Mountain Fork Non­
Contributing area

Salt Fork above mouth

2,590

4,850

2,269

1,779

1,800

C. Clear Fork above Nugent gage

D. Clear Fork from Nugent gage to
mouth

E. Brazos River from conf'luence of
Double Mountain Fork & Salt Forks
to South Bend, exclud. Clear Fork

F. Brazos River from South Bend gage to
Glen Rose gage

G. Bosque River above mouth

H. Brazos River from Glen Rose gage to
Waco gage, excl. Bosque River

I. Leon River above gage near Belton

J. Little River above mouth, exclud. 91

K. Yegua Creek above mouth

L. Navasota River above mouth

M. Brazos River from Waco gage to gage
near Hempstead, excluding 91, 9J,
9K and 9L

N. Brazos River from gage near Hempstead
to mouth

TarALS BRAZOS RIVER

2,220

3,544

2,548

3,240

1,639

2,021

1,112

2,159

3,374

2,000

35,400 7,440 o 1,800



A-6

WATERSHED NO. 10 - COLORADO RIVER

Areas within Tex.
Contr. Non-Contr.

Areas outside Tex.
Contr. Non-Contr.

x.

Y.

z.

A.

B.

C.

D.

E.

F.

G.

H.

I.

J.

K.

L.

Colorado River Non-Contributing Area
above Colorado City

Colorado River Non-Contributing Area
Beals Creek Portion

Concho River Non-Contributing Area

Colorado River above Colorado City gage

Colorado River from Colorado City gage
to Ballinger gage

Concho River above gage near San Angelo

Concho River from gage near San Angelo
to mouth

Pecan Bayou above mouth

San Saba River above mouth

Colorado River from Ballinger gage to
gage near San Sabs, exclud. IOC,
IOD, ICE and lOF

Llano River above mouth

Pedernales River above mouth

Colorado River from gage near San Saba
to Austin gage, exclud. lOH and 101

Colorado River from Austin gage to
Columbus gage

Colorado River from Columbus gage to
mouth

2,000

7,730

300

1,492

3,748

4,217

1,237

2,194

3,143

2,669

1,288

2,021

2,670

693

1,870

TorALS COLORADO

WATERSHED NO. 11 - IAVACA RIVER

29,863 10,030 o 1,870

A.

B.

Navidad River above mouth

Lavaca River above mouth, excluding
Navidad River

TorAIB LAVACA

1,424

1,051

2,475 o o o
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WATERSHED NO. 12 - GUADALUPE RIVER

Areas vithin Tex.
Contr. Non-Contr.

A-7

Areas outside Tex.
Contr. Non-Contr.

A.

B.

c.

D.

E.

F.

Guadalupe River above New Braunfels
gage (above OQuth of Comal)

San Marcos River a ve mouth

Guadalupe River from New Braunfels gage
to old Gonzales gage, exclud. 12B

Guadalupe River from Gonzales gage to
old Cuero gage

Guadalupe River from Cuero gage to
Victoria gage

Guadalupe River from Victoria gage to
mouth

1,516

1,350

1,470

238

872

rorALS GUADALUPE

WATERSHED NO. 13 - SAN ANTONIO RIVER

6,033 o o o

A.

B.

c.

D.

E.

Medina above gage near Riomedina

Medina River fro~ gage near Riomedina
to gage near San Antonio

San Antonio River above gage near Falls
City exclud. l}A and 13B

Cibolo Creek above gage near Falls City

San Antonio River from gage near Falls
City to mouth, exclud. 13D

623

602

846

831

1,315

rorALS SAN ANTONIO

WATERSHED NO. 14 - NUECES RIVER

4,217 o o o

A.

B.

c.

D.

E.

F.

G.

H.

1.

J.

K.

West Nueces River above gage near
Brackettville

Nueces River above Laguna gage

Nueces from Laguna gage to gage below
Uvalde, excluding 14A

Nueces River from gage below Uvalde to
Cotulla gage

Frio River above Concan gage

Frio River from Concan gage to gage nr.
Derby

Frio River from gage near Derby to
mouth, excluding Atascosa River

Atascosa River above mouth

Nueces River from Cotulla gage to Three
Rivers gage, exclud. Frio & Atascosa

Nueces River from Three Rivers gage to
gage near Mathis

Nueces River fron gage near Mathis to
mouth

= NUECES

700

764

483

3,313

405

3,088

2,095

1,423

1,060

16,954 o o o



A-8

WATERSHED NO. 15 - RIO GRANDE

Areas within Tex.
Contr. Non-Contr.

Areas outside Tex.
Contr. Non-Contr.

x.

Y.

A.

B.

Jlr.l.

c.

D.

E.

F.

G.

H.

Pecos River Non-Contributing Area

Closed Basin between Pecos & Rio Grande

Rio Grande above New Mexico State
Line

Rio Grande from State Line to
gage at Fort Quitman (in Texas)

Rio Grande frOD State Line to gage
at Fort Quitman (in Mexico)

Pecos River above New Mexico S~ate Line

Pecos River from New Mexico State Line
to gage near Girvin

Pecos River from gage near Girvin to
gage near Shumla

Devil's River above mouth

Rio Grande from gage at Fort Quitman
to Diablo Dam Site, £Xcl. Pecos
& Devil's rivers (in Texas)

Rio Grande from gage at Fort Quitman
to Diablo Dam Site excl. Pecos &
Devil's rivers (in Mexico)

Rio Grande from Diablo Dam Site to
Laredo gage (in Texas)

Rio Grande from Diablo Dam Site to
Laredo gage (in Mexico)

Rio Grande from Laredo gage to Chapeno
gage (in Texas)

Rio Grande from Laredo gage to Chapeno
gage (in Mexico)

Rio Grande from Chapeno gage to mouth
(in Texas)

Rio Grande from Chapeno gage to mouth
(in Mexico)

3,167

5,047

1,437

9,808

5,600

4,305

12,617

2,044

1,206

1,429

19,754

6,525

26,518

16,471

TOTALS RIO GRANDE 40,045 8,214 142,170 Not Est.



WATERSHED NO. 16 - COASTAL STREAMS

Areas within Tex.
Cantr. Non-Centr.

A-9

Areas outside Tex.
Cantr. Non-Cantr.

A. Coastal area from Neches River to Trinity 926
Bay drainage (Taylor's Bayou)

B. Trinity River Coastal area, excluding 536
Cedar Bayou

C. San Jacinto Coastal area, Cedar Bayou 593
to Clear Creek

D. Brazos Coastal area, Dickinson Bayou 1,382
to Oyster Creek

E. San Bernard River Basin 945

F. Colorado-Lavaca Coastal area, Linville 3,285
Creek to and including Lavaca Bay
Drainage

G. Guadalupe Coastal Region, Matagorda Boy 803
to Mission River

H. Mission River above Mouth 1,148

I. Aransas River Coastal area, Mission 1,109
River to Nueces River

J. Coastal area south of Nueces, to and 3,760
including Los Olmos Creek

K. Coastal Non-Contributing area, Los ",396
Olmos Creek to North Flood....ay --

T<JrALS COASTAL 1",487 4,936 0 0

WATERSHED NO. 17 - RIO GRANDE DRAINAGE

North Flood....ay and Arroyo Colorado to
high bank of Rio Grande

1,777 o o o





APPENDlX B

REFORrED CONSUMPTIVE USES

BY WATERSHEDS
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CONSERVATION STORAGE IN RESERVOIRS

OVER 10,000 ACRE FEE:r CAPACITY
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Al'PElIDIX C

COIlSERVATION STORAGE IN RESERVOIRS OVER 10,000 AC-FI' CAPACITY

II. S. III canadian R1ver

Subbasins & Conservation Storage in Each - Ac. Ft. Watershed
NO at1ve
of Storage

year Res. Ac-Ft.

Sub-basins lA, B, C & I have no at rage.
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APFEImIX C

CONSERVATION STORAGE IN RESERVOIRS OVER 10,000 AC-Fr CAPACITY

w. s. 12 Red River

Subbasins & Conservation Storage 1n Each - Ac. Ft. Watershed
NO atlve

C E F H I of Storage
Year Res. Ac-Ft.

1901 II 000 1 II 000

1923 10.155 2 21..155

1925 438.000 " 499.155

40.000

1929 II 600 , 'll.'"
1939 18 121. 6 529,476

194~ 1.78~.000* 7 2. <12,476

1047 106 000* 8 2 418 416

1"",,_, s'ns A " n ~ n hAV' .n

,"

•
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APPENDIX C

CONSERVATION STORAGE IN RESERVOIRS OVER 10,000 AC-FT CAPACITY

w. S. #3 Sulphur Riyer & :fI4 ~ress Creek

Subbasins & Conservation Storage in Each - Ac. Ft. Watershed
.c a"t1ve

Sulphur Cypress of Storage
year Res. Ac-Ft.

1Q'4 14'_'00* , , h" 'M

I,Qh' 24.700* 1 24.700

1Q'i8 2SS000* 2 27Q.7oo

1*
_. ,
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APFEliDIX C

CONSERVATION STORAGE IN RESERVOIRS OVER 10,000 AC-FT CAPACITY

w. s. 115 Sabine River

Subbasins & Conservation Storage 1n Each - Ac. Ft. Watershed
no anTe

A C of Storage
Year Res. Ac-Ft.

1948 50,700* 1 50.700

** 926,000* 2 cn6700

Sub- asins B D E&Fba'" no storage

* Reservoirs considered n at

** Under CODS ruction

•
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APHOOlIX C

CONSERVATION STORAGE IN RESERVOIRS OVER 10,000 AC-FT CAPACITY

w. s. 16 Neches River

Subbasins & Conservation Storage in Each - Ac. Ft. Watershed
No atlve

A C D E of Storage
Year Res. Ac-Ft.

1949 39,000* 1 19 000

1951 77,600* 2 116600

1957 30,500* 3 147.100

1957 26,960* 4 174 060

** 1,383,500 'i 1 «~ "60

Sub-l>asins B, F &Gbaven storage

• Reservoirs considered n storage djustments

** Under Cons h-uction
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APPEliDIX C

CONSERVATION STORAGE IN RESERVOIRS OVER 10,000 AC-Fr CAPACITY

w. s. 17 Trinity River

Subbasins & Conservation Storage in Each - Ac. Ft. Watershed
No a"l.ve

A B C D&E F&I of Storage
Year Res. Ac-Ft.

D F

lq11 14 276 1 14,276

lQ14 4o.OTI 2 54,353

lq31 'nO 300 3 324,653

lq"i21 182 000 4 506,653

lqTI 27 100 5 533,153

lq52 72~ 161 250* lOO,()()()* 8 861,503

E I

lq54 436000* 35,300*** 10 1,338,803

lQ" 12000* 11 1,350,803

1Q56 20 000*

lQ<h lQ·<;oOlt 13 1,390,303

1 Q'>7 45.700* 14 1 4~6 003

"""- " .. " .L_ nn

* <. ."
*** M¥

•

•



C-7

APPENDIX C

CONSERVATION STORAGE IN RESERVOIRS OVER 10,000 AC-FT CAPACITY

w. s. #8 San Jacinto River

Subbasins & Conservat1o,n Storage in Each - Ac. Ft. Watershed
No a't.l.ye

C of Storage
Year Res. Ac-Ft.

1954 160 000* 1 ,"" A~

Sub- asins A B D & E bay n A

* Reservoirs considered n storage dju8tments.
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AP~IX C

CONSERVATION STORAGE IN RESERVOIRS OVER 10,000 AC-Fr CAPACITY

W. S..i9 Brazos River

Subbasins & Conservation Storage 1n Each - Ac. Ft. Watershed
No al:.~ve

C & N D & I F G H & K
of Storage

Year Res. Ac-Ft.

C D H

lQ2~ 41100 1 41100

hCY.>O 22 000 2 6~.loo

lQW 1~_?QO ~ 76.390

I1Q41 6Q. 'i'i0* l'il ~~ 'i 2'>7.840

N

'lQ47 11 100 6 ~08.Q40

1aWl ,~ ~ 7 ." 8a40

1a4a 14000 8 ~~.Q40

,a,~ 1""700* Q 464 640

K

""~
*

'i~6 640'0" * 12 OOO*' 11

T

,ncl. 0' .a7., " ~Q.OOO* 104.100

,o'k ,~< ~~ ,~ A'k" .,

Sub-basins A B E .r. L & M have no storaae

* rons Ii n •• 0+. ents

*** Off Channe

•

•
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APPENDIX C

CONSERVATION STORAGE IN RESERVOIRS OVER 10,000 AC-Fr CAPACITY

w. S. 1/:10 Colorado Riyer

Subbasins & Conservation. Storage in Each - Ac. Ft. Watershed
NO atlve

A B C E J of Storage
Year Res. Ac-Ft.

1930 12,550 1 12,550

1933 95,000 2 107,550

1938 38,000* 3 145 550

1942 22 000* 4 167·"0

1949 29.800* , 107.<'iO

19'32 202.700* 37 200* 80 400* 8 517 650

Sub-basin D F G I K&L ave no sto1aR:e

NOTE· Inks Res. Lake Aust n Granite Shoals* ...., ble Falls Re .
were omi ed because use is for o'Wer stora e 'With

no on

* Reservoirs considered in storage dJustments



C-10

APPENDIX C

CONSERVATION STORAGE IN RESERVOIRS OVER 10,000 AC-FT CAPACITY

w. S. Jll Lavaca River

SUbbasins & Conservation Storage in Each - Ac. Ft. Watershed
No at1ve
of Storage

Year Res. Ac-Ft.

lsub_basins & B have ~ stor.!Ule

•

•

•



w. S.

C-ll

A1'PElIDIX C

CONSERVATION STORAGE IN RESERVOIRS OVER 10,000 AC-~ CAPACITY

#12 Guadalupe River

Subbasins & Conservation Storage 1n Each - Ac. Ft. Watershed
NO atlye
of Storage

Year Res. Ac-Ft.

** 366,400* 1 366,400

Sub'" sins B, C, , E, .. F h ve no stara e

* Considered in Storage Adjustments

** Under Cons ruction
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APPEI'IDIX C

CONSERVATION S'I\lRAGE IN RESERVOIRS OVER 10,000 AC-Fr CAPACITY

w. s. 113 san Antonio Riyer

Subbasins & Conservation Storage 1n Each - Ac. Ft. Watershed
"0 B'tive

A
of Storage

year Res. Ac-Ft.

1913 249,220 , 249.220
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APPENDIX C

CONSERVATION STORAGE IN RESERVOIRS OVER 10,000 AC-FT CAPACITY

w. s. #14 Nueces River

Subbasins & Conservation Storage in Each - Ac. Ft. Watershed
.0 atlve

J of Storage
Year Res, Ac-Ft.

1934 39,400'" 1 39,400

10'7 '00 000* 1 ,00 000

* 0o, "i in '0

... Fl Innded nut" . ney

I
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APPENDIX C

CONSERVATION STORAGE IN RESERVOIRS OVER 10,000 AC-FT CAPACITY:

w. s. #15 Rio Grande

Subbasins & Conservation Storage in Each - Ac. Ft. Watershed
No 8't1ve

C I J of Storage
year Res. Ac-Ft.

1936 270,000 1 070000

1940 20, 2 2Q()000

1953 1,222,200* , 1<12 200

Sub asins A B D E F & H have n storaae

* Considered in storAue adiustments

- Off Channe Stors"'e

•
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APPENDIX D - PART I

LIST OF STREAM GAGES USED ill STUDIES

D-1

WATERSHED
W.S. DESCRIPTION &
NO. GAGE NUMBERS GAGE DESCRIPTION PERIOD USED

1 CANADIAN

01-01-00 Canadian R. at Logan * 1/40 to 9/57

01-01-01 Canadian R. near Amarillo 1/40 to 9/57

01-01-02 Canadian R. near Canadian 1/40 to 9/57

01-01-03 Canadian R. at Bridgeport * 10/44 to 9/57

01-03-01 North Canadian R. near Guyman * 1/40 to 9/57

01-03-02 North Canadian R. at Beaver * 1/40 to 9/57

01-04-01 Coldwater Cr. near Hardesty * 1/40 to 9/57

01-02-01 Palo Duro Cr. near Spearman 8/45 to 9/57

01-05-01 Wolf Cr. near Fargo * 10/42 to 9/57

2 RED

02-08-02 Salt Fork near wellington

02-08-01 Salt Fork at Magnum *

02-02-01 North Fork near Carter *

02-02-05 North Fork near Headrick *

(Syn) 02-02-99 North Fork near Headrick corrected for
Altus Res *

x 02-01-06 Prairie Dog Town Fork near Estelline

(Syn) 02-01-06 Prairie Dog Town Fork near Estelline

x 02-01-05 Prairie Dog Town Fork near Brice

x 02-01-01 Tierra Blanca Cr. near Umbarger

x 02-01-02 Prairie Dog Town Fork near Canyon

x 02-03-02 Pease R. near Crowell

02-03-01 Quitaque Cr. near Quitaque

x In front of station number discontinued (except Rio Grande)
* Out of State Gage

6/52 to 9/57

1/40 to 9/57

10/44 to 9/57

1/40 to 9/57

12/43 to 9/44

1/40 to 6/47

1/53 to 9/57

10/49 to 7/51

8/51 to 12/52

7/47 to 9/49

1/40 to 6/47

7/47 to 9/57



D-2 LIST OF STREAM GAGES USED ill STUDIES

WATERSHED
If.S. DESCRIPTION &
NO. GAGE NUMBERS GAGE DESCRIPTION PERIOD USED

2 RED (Cont'd)

02-04-04 Deep Red Run near Randlett * 10/49 to 9/57

02-04-03 Cache Cr. near Walters * 7/47 to 9/57

02-05-01 Wichita R. at Wichita Falls 1/40 to 9/57

02-06-02 Beaver Cr. near Waurika * 6/53 to 9/57

(Syn) 02-06-02 Beaver Cr. near Waurika 1/53 to 5/53

02-07-02 Little Wichita near Henrietta 1/53 to 9/57

02-07-01 Little Wichita near Archer City 1/40 to 12/52

02-01-08 Red R. near Terral 1/40 to 9/57

02-09-01 Washita near Cbeyec."1~ * 1/40 to 9/57

02-09-13 Washita near Durwood * 1/40 to 9/57

02-01-10 Red R. near Colbert 1/40 to 9/57

02-10-01 Blue R. near Blue * ( 1/40 to 9/50 •
( 10/53 to 9/57

02-11-01 Muddy Boggy near Farris * 1/40 to 9/57 -
02-11-03 Clear Boggy near Caney * 10/42 to 9/57

02-12-01 Kiamichi R. near Belzoni * 1/40 to 9/57

02-01-12 Red R. at Index 1/40 to 9/57

3 SULPHUR

x 03-01-02 Sulphur R. near Darden 1/40 to 9/54

03-02-01 North Sulphur near Cooper 10/54 to 9/57

03-01-01 South Sulphur near Cooper 10/54 to 9/57

03-03-01 White Oak Cr. near Talco 10/54 to 9/57

02-01-13 Red R. at fulton * 10/54 to 9/57

02-01-14 Red R. at Shreveport * 10/54 to 9/57

x In front of station number discontinued (except Rio Grande)

* Out of State Gage



LIST OF STREAM GAGES USED IN STUDIES D-3

WATERSHED
W.S. lESCRJJ>TION &
NO. GAGE NUMBERS GAGE DESCRIPTION PERIOD USED

4 CYPRESS CREEK

04-01-02 Cypress Cr. near Jefferson 1/40 to 9/57

04-02-04 Black Bayou near Gilliam * 9/42 to 9/57

04-02-05 'IVelvemile Bayou near Dixie * 9/42 to 9/57

5 SABINE

05-01-02 Sabine R. near Mineola 1/40 to 9/57

05-01-03 Sabine R. near Gladewater 1/40 to 9/57

05-01-06 Sabine R. near Logansport 1/40 to 9/57

05-01-07 Sabine R. near Milam 1/40 to 9/57

05-01-10 Sabine R. near Rullff 1/40 to 9/57

05-01-09 Sabine R. near Bon Wier 1/40 to 9/57

6 NECHES

06-01-02 Neches R. near Neches 1/40 to 1/44

06-01-03 Neches R. near Alto 2/44 to 9/57

06-01-04 Neches R. near Diboll 1/40 to 1/44

06-01-05 Neches R. near Rockland 1/40 to 9/57

06-03-02 Angelina R. near Lufkin 1/40 to 9/57

x 06-03-03 Angelina R. near Horger 1/40 to 3/51

06-03-04 Angelina R. near Zavalla 10/51 to 9/51

06-01-07 Neches R. at Evadale 1/40 to 9/57

06-08-01 Village Cr. near Kount:z.e 1/40 to 9/57

7 TRINITY

07-01-04 West Fork at Fort Worth 1/40 to 9/57

07-08-01 Elm Fork near Carrollton 1/40 to 9/57

x In front of station number discontinued (except Rio Grande)

* - Out of State Gage



D-4

WATERSHED
W.S. llESCRIPrION &
NO. GAGE NUMBERS

LIST OF STREAM GAGES USED IN STUDIES

GAGE DESCRIPrION PERIOD USED

7 TRINITY (Cont'd)

07-01-06 Trinity R. at Dallas 1/40 to 9/57

x 07-12-03 East Fork near Rockwall 1/40 to 5/49

07-12-04 East Fork near Crandall 6/49 '0 9/57

07-01-07 Trinity R. near Rosser 1/40 <0 9/57

07-15-02 Chambers Cr. near Corsicana 1/40 to 9/57

07-16-01 Richland Cr. near Richland 1/40 to 9/57

07-01-08 Trinity R. near Oakwood 1/40 to 9/57

07-01-10 Trinity R. at Riverside 1/40 to 9/57

07-01-11 Trinity R. at Romayor 1/40 to 9/57

07-01-12 Trinity R. at Liberty 1/40 to 9/57

07-09-01 Isle du Bois near Pilot Point 7/52 to 9/55

•
8 SAN JACINTO

08-04-01 East Fork near Cleveland 1/40 to 3/57

08-05-01 Peach Cr. st Splendora 1/44 to 3/57

08-06-01 Caney Cr. near Splendora 1/44 to 3/57

x 08-01-02 West Fork near Hunble 1/40 to 9/54

x 08-01-03 San Jacinto R. near Huf'fman 1/40 to 9/53

(Syn) 08-01-03 San Jacinto R. near Euf'!'nl.an 10/54 to 3/57

08-02-01 Spring Cr. near Spring 10/54 to 3/57

08-03-01 Cypress Cr. near We6t~ield 10/54 to 3/57

08-01-01 West Fork near Conroe 10/54 00 3/57

08-07-01 Buffalo Bayou near Addicks 8/45 to 9/57
•

08-07-02 Buffalo Bayou at Houston 1/40 to 12/56

x In front of station number discontinued (except Rio Grande)

* Out of State Gage



IIATERSIlED
II.S. DESCRIPTION &
NO. GAGE NUMBERS

LIST OF STREAM GAGES USED IN STUDIES

GAGE IESCRIPTION

D-5

PERIOD USED

8 SAN JAC!NrO (Cont'd)

08-08-01 Whiteoak. Bayou at Houston

08-09-01 Brays Bayou at Houston

08-10-01 Sims Bayou at Houston

08-11-01 Greens Bayou at Houston

08-11-02 Halls Bayou at Houston

9 BRAZOS

09-01-03 Double Mt. Fork near Aspermont

09-02-02 Salt Fork near Aspermont

09-01-04 Brazos R. at Seymour

09-04-01 Clear Fork at Nugent

09-04-02 Clear Fork at Ft. Griffin

x 09-04-04 Clear Fork near Crystal Falls

09-01-06 Brazos R. near South Bend

09-01-10 Brazos R. near Glen Rose

09-01-11 Brazos R. near Whitney

09-10-01 North Bosque near Clifton

09-01-12 Brazos R. at Waco

09-13-04 Leon R. near .Belton

09-14-02 Uttle R. at Cameron

09-01-15 Brazos R. near Bryan

09-21-01 Yegua Cr. near Somerville

09-22-01 Navasota R. near Easterly

x - In front of station number discontinued (except Rio Grande)
* - OJ.t of State Gage

1/40 to 12/'56

1/40 to 12/'56

10/52 to 12/'56

10/52 to 12/'56

10/52 to 12/'56

1/40 to 9/57

1/40 to 9/57

1/40 to 9/57

1/40 to 9/57

10/51 to 9/57

1/40 to 9/51

1/40 to 9/57

1/40 to 9/57

1/40 to 9/57

1/40 to 9/57

1/40 to 9/57

1/40 to 9/57

1/40 to 9/57

1/40 to 9/57

1/40 to 9/57

1/40 to 12/50



D-6

WATERSHED
W.S. DESCRIPTIOO &
NO. GAGE NUMBERS

LIST OF STREAM GAGES USED IN STUDIES

GAGE DESCRIPUOO PERIOD USED

•

9 BRAZOS (Cont'd)

09-22-02 Navasota R. near Bryan

09-01-17 Brazos R. near Hempstead

09-01-20 Brazos R. at Richmond

09-01-21 Brazos R. near Juliff

1/51 to 9/57

1/40 to 9/57

1/40 to 5/49

6/49 to 9/57

10 COLORADO

10-01-02 Colorado R. at Colorado City

x 10-01-03 Colorado R. at Robert Lee

10-01-06 Colorado R. at Ba111nger

10-10-01 Concho R. near San Angelo

10-10-02 Concho R. near Paint Rock

10-16-01 Pecan Bayou at Brownwood

10-18-03 San Saba R. at San Saba.

10-01-09 Colorado R. at San Saba

10-21-03 Llano R. at Llano

10-22-02 Pedernales R. near Johnson City

10-01-13 Colorado R. at Austin

10-01-16 Colorado R. at Columbus

11 LAVACA

11-01-01 Lavaca R. at Hallettsville

11-01-02 Lavaca R. near Edna

11-02-01 Nav1dad R. near Ganado

12 GUADALUPE

12-01-05 Guadalupe R. above Comal at New Brauni'els

5/46 to 9/57

1/40 to 4/46

1/40 to 9/57

1/40 to 9/57

1/40 to 9/57

1/40 to 9/57

1/40 to 9/57

1/40 to 9/57

1/40 to 9/57

1/40 to 9/57

1/40 to 9/57

1/40 to 9/57

1/40 to 9/57

1/40 to 9/57

1/40 to 9/57

1/40 to 9/57

x
*

In front of station number discontinued (except Rio Grande)
Out of State Gage



\/ATERSHED
\/ .S. IlESCRlPTION &
NO. GAGE N1JMBERS

LIST OF STREAM GAGES USED IN STUDIES

GAGE DESCRlPTION

D-7

PERIOD USED

12 GUADALUPE (Cont'd)

12-03-01 Comal R. at New Braun:fels

12-04-02 San Marcos at Luling

12-06-02 Plum Cr. near Luling

12-01-10 Guadalupe R. at Victoria

12-09-01 Coleto Cr. near Schroeder

x 12-09-02 Coleto Cr. near Victoria

13 SAN ANTONIO

13-03-03 Medina R. near San Antonio

13-04-05 Cibolo Cr. near Falls City

13-01-03 San Antonio R. near Falls City

13-01-04 San Antonio R. at Goliad

13-03-02 Medina R. near Riomedina

(Syn) 13-03-02 Medina R. near Riomedina

14 NUECES

14-02-01 West Nueces near Brackettville
(Syn. 10/50 - 3/56)

14-01-01 Nueces R. at Laguna

14-01-03 Nueces R. below Uvalde

14-01-07 Nueces R. at Cotulla

14-03-01 Frio R. at Concan

14-03-03 Frio R. near Derby

14-03-05 Frio R. at Calliham

14-07-01 Atascosa at Whitsett

x In front of station number discontinued (except Rio Grande)
* - Out of State Gage

1/40 to 9/57

1/40 to 9/57

1/40 to 9/57

1/40 to 9/57

10/54 to 9/57

1/40 to 9/54

1/40 to 9/57

1/40 to 9/57

1/40 to 9/57

1/40 to 9/57

1/40 to 9/57

1/40 to 12/52

1/40 to 9/57

1/40 to 9/57

1/40 to 9/57

1/40 to 9/57

1/40 to 9/57

1/40 to 9/57

1/40 to 9/57

1/40 to 9/57



D-8 LIST OF STREAM GAGES USED IN STUDIES

WATERSHED •
W.S. DESCRIPTION &
NO. GAGE NUMBERS GAGE IlESCRIPTIOO PERIOD USED

14 NUECES (Cont' d)

14-01-09 Nueces R. near Three Rivers 1/40 to 9/57

14-01-10 Nueces R. near Mathis 1/40 to 9/57

14-01-08 Nueces R. near Tilden 12/42 to 9/57

15 RIO GRANDE

15-01-01 Rio Grande at El Paso 1/40 to 9/57

i5-01-08 Rio Grande at Ft. Quitman 1/40 to 9/57

15-06-00 Pecos R. at Red Bluff * 1/40 to 9/57

15-07-01 Delaware R. near Red Bluf'f' * 1/40 to 12/56

15-08-01 Screwbean Draw near Orla 1/40 to 12/56
(Syn. Screwbean Draw near Orla) 1/41 to 9/43

15-06-03 Pecos R. near Oria 1/40 to 12/56

15-06-14 Pecos R. near Girvin 1/40 to 12/56

15-06-16 Pecos R. near Comstock 1/40 to 8/54

15-06-17 Pecos R. near Shumla 10/54 to 12/56

15-24-02 Devils R. near Del Rio 1/40 to 7/54

15-24-10 Devils R. near Mouth 8/54 to 12/56

15-02-02 Rio Conchos near Ojinaga * 1/40 to 12/56

15-03-01 Alamito Cr. near Presidio 1/40 to 12/56

15-04-01 Terlingua Cr. near Terlingua 1/40 to 12/56

15-23-01 Goodenough Spring near Comstock 1/40 to 12/56

15-01-16 Rio Grande near Del Rio 1/40 to 8/54

15-01-47 Rio Grande below Diablo Dam 9/54 to 12/56

15-26-01 Arroyo Las VeeRS near Cd. Acuna * 1/40 to 12/56 •

15-27-01 Sen Felipe Cr. near Del Rio 1/40 to 12/56

x - In front of station number discontinued (excep~ Rio Grande)

* Out of State Gage



LIST OF STREAM GAGES USED IN STUDIES D-9

IIATERSHED
11.5. DESCRIPTION &
NO. GAGE NIDlIlERS GAGE DESCRIPTION PERIOD USED

15 RIO GRANDE (Cont'd)

15-29-01 Pinto Cr. near Del Rio 1/40 to 12/56

15-30-01 Rio San Diego at Jimenez * 1/40 to 12/56

15-33-01 Rio San Rodrigo near RI. Moral * 1/40 to 12/56

15-34-01 Rio Escondido at Villa de Fuente * 1/40 to 12/56

15-01-18 Rio Grande at Laredo 1/40 to 12/56

15-36-02 Rio Salado at Los Tortillas * 9/53 to 12/56

15-36-01 Rio Salado near Guerrero * 1/40 to 12/53

15-01-42 Rio Grande at Chapeno 1/53 to 12/56

15-38-01 R. Alamo at Cd. Mier * 1/40 to 12/56

15-01-20 Rio Grande at Roma 1/40 to 12/52

15-39-01 Rio San Juan near Santa Rosalia * 1/40 to 6/43

15-39-03 Contributions fram. San Juan 1/46 to 12/52

15-01-27 Rio Grande at Lower Brownsville 1/40 to 12/56

15-39-02 San Juan below Marte Gomez Dam 7/43 to 12/45

16 COASTAL

16-06-01 San Bernard near Boling 5/54 to 12/56

16-05-01 Mission R. at Refugio 1/40 to 12/56

17 RIO GRANDE DRAINAGE

17-01-01 N. Floodvay near Sebastian

x In front of station number discontinued (except Rio Grande)
* Out of State Gage

10/40 to 12/52
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WATER AVAILABILITY STUDIES
FOR BOARD OF WATER ENGINEERS

GAGE FACTORS FOR CANADIAN RIVER WATERSHED 01
Date .II<rYe.ber 26. 19'>6
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\lATER AVAIlABILITY STUDIES
FOR BOARD OF \lATER ENGINEERS

GAGE FACTORS FOR RED RIVER \lATERSHED 02
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'i'....
WATER AVAILABILITY STUDIES

FGR BOARD OF WATER ENGINEERS
GAGE FACTORS FGR SULPJlUR RIVER & CYPRESS CREEK WATERSIlEOO 03 & 04 w
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\lATER AVAILAllILITY STUDIES
FOR BOARD OF \lATER ENGINEERS

GAGE FACTORS FlJR SABDIE RIVER \lATERSHED 05
Do'e~r 26. I~

""OF P!.QIOD lGAGE 2.G....liE. ~. ",,/jot. 4. "AG!. ~. ~Gol. CIo. co.I\ Go E. 7. GA,GE. ~. GJAGoE. USE ~T"OR.
ID!.NT.

""'£5 "ROM TO Ho. K NO. K Ho. K Ho. K NO. K No. K Ho. K HO. K 00' DJllSl:- 00 ,
00 0

0 ,
00 0

. 0 0

00 0

. 0 0

•• ..... ~ ...... - 0
0.\..01.10 O.~. ~.., 0.09T- 0

.-

-

\'
\;'.



WATER AVAILABILITY STUDIES
FOR BOARD OF WATER ENGINEERS

GAGE FACTORS FOR NECHES RIVER WATERSHED 06
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WATER AVAILABILITY STUDIES
FOR BOARD OF WATER ENGINEERS

GAGE FACTORS FOR TRllIITY RIVER WATERSHED 07
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WATER AVAILABILITY STUDIES 'i'
FOR BOARD OF WATER ENGINEERS

GAGE FACTORS FOR SAN JACINTO RIVER WATERSHED 08 .
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WATER AVAILABILITY STUDIES
FeR BOARD OF WATER ENGINEERS

GAGE FACTORS FeR BRAZOS RIVER WATERSIlED 09
Dot""2!_~r 00. 1z,6

IOU~T.
""OF P!.Q1OO LGA.GE. 2.G....G~ 3. r.AGf. '-.G1..,GI. ~.G"(i,E· 10. co.AGE 7. G"GE. ~.CloA.GoE. O'SE !lTOR.-.. FROM TO 1Ilo01.) NO. K NO. K NO. K NO. K NO. K NO. K NO. K NO. K 00' DJOST

Oil. · ~. •• ~~ • •• 00 0

· · ~ • · 00 0

.011..01 ..~ 0
,

· · · ~-'" . · -"'... •• · 09.011.0\ ,.~ 0 ,-
· · ~ _01_010 o.n6- -",.~ ...... .... ,~ 0 ,
· · · •02.Cl:1 ,. ~-'" . · . · . . · C 0

"
, , .0\.06 0.66'. _00_02 1.716. .Ol'~ 0.168. 09-01.0 ...... ...... o,ll8\. NC 0, · • • ~ ..... ... 0 X

• 0_0 ..~ _01·12 0.2"' -Ol-U O,2~~. NC
· · · · • •• ... 02•• ',C, · · · · . . • 0..0\ •• · 09.o1·11 0.2". NC
· · • , _01_10 ..~ ·10.01 •• ,. ... •• K

· -'" ~ NC

• .lil..al •• ., -'" ..~ ..,., 0.1 l' · · NC 0

• · · · ~. • · · • · ...~, •• · 0

• · • • ..,., .... · • · ...... .... 0 0

• · · · · · · NC

• , ...... • ..,. • • · · • · ..01·\ .. · NC
..~... .., . ..,., ..... ..,·u •• . · . . · . . . NC.. . • ..01·\ 0,0 h 1-12 0 · -111-<18 • · .,,'" • · ·21·01 • . 0

· · · · . ~ ell ._- ~1911.J1 - 0

·0 _21 ..~ _01·17 1.0• - 0

I'
:;;



\lATER AVAIIABILITY STUDIES
FOR BOARD OF \lATER rnGINEERS

GAGE FACTORS FOR COLORAIXl RIVER \lATERSIlED 10
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WATER AVAILAllILITY STUDIES
FOR BOARD OF WATER ENGINEERS

GAGE FACWRS FOR UVACA RIVER & GUADALUPE RIVER WATERSHEDS 11 & 12
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WATER AVAILABILITY STUDIES
FOR BOARD OF WATER ENGINEERS

GAGE FACTORS FOR SAN ANTONIO RIVER WATERSHED 1]
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\lATER AVAILABILITY STUDIES
FOR BOARD OF \lATER ENGINEERS

GAGE FACTORS FOR NUECES RIVER \lATERSIlED 14
Date ImIeber ::6. 1958
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APPENDIX E
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-.IIIl TOTALS ,Ol't PfRlOOS
0# COHSECUTM: 1lIOHTH'S , • " .. " '"rlHAI. MONTH 4142 4/42 S/48 ~/S3 814~ TIS]

TOTAl.. ACIlE l"[fT 293S3~ 23~U- S79S 30230 164/>67 SUS4!-, ., mDIB~)wz .I.I.I.II.EO-'I.EMI"C;. hOUSTON



F-3
IIA~IIED 1lO. 1 CAIWl1A1l RIVER • llUBBASIli" C CAMDUII RIVER PIlON GAGE !lEIJl AIlARIUD TO 0II1.I.lDl.I. STAT! UIIE,

AREJ. 3,t1l2 SCI. MI. (OOImlDlJTIlIll)

ts'rlMATED Itt't II:UlIOn' III ACIU: nrr JIl'iOM SlJllBASIN. .\!)J\Jstt!l 011 BASIS OF Pm'StlI'l'CO~ USES

".. 6 TR. ".19.0 1'41 1942 194' 19•• 19.' 1940-19'"

REPORTED TOTAL
ANNUAl. USE ,) In n , ,

"
~NTHLY RUNOFF AOJUSTED ,., PRE$£NT COH01TIONS ., ""-, ,u- 61"" 16165 1.91 1"'0 UtU 90H,,,,""" 11013 12/>00 1&16 3195 6821 lUll nn

~'" '" 131'. 19119 "92 129. H91 7315...." .. 9255 "5· '" 1159 H2l 2119

"''' 24'99- 93109 67)65 9522 ZU6 1084 21l11'6JUNE "31 2..'0.... '''121 ", m 1652- 51.... '...., 2517- U2U 11669- 1181"- 8328 IOSll" 10078

""'"" 10"'''· 60339 110"1- 9105- 21167- 808'- 925-
SU'TEIoI8ER 2741- 41113- 7817 130'- 1762 H09 5210-

"'"~" " 313'.' 27850 2H- '520 2251 513U""".... ,...., 18'''1 1608- 293- 1042 ,,- 7"08

'""""'" U06 lH74 '" 1278 20886 '" Ull

AHHUAL TOTAL 1..563- 851284 21IH' '''7- .5'00 26"'0 U5Ul
STORAGE: ADJUSTMENT
ADJUSTED .,.,.UAl T01M.

1.'63- U12'" 211'.' '56T- U900 26UO U561U

6 YR • ..V.

"'" 1946 1941 194' 19~9 19!>0 19!>1 19~I>-lnl

RfPOflTEO
ToU.L-, "" ,) >0 ., m no n '"

"IONTI1L Y RUI'tO~f ADJUSTED ~Oll PRESEHT COHOlllOHS .,
""

""''''''' 2991 14'93 ,n 1~02 'HI 9191> ~339
fEIlRUAR'l' 1120 154~ ~169 12930 21>13 13196 1>11~

~'" ..- 12161 1l~19 ~OO!> ~10- !>I26 !>836...." ,,- 22~99 ,,,- 230!>- 2200- 1111 3l~2
~,

." ~77"1 ~1>03- III no )243 136701 !>n16

"'" 12~90 ~3'l2 424~2 49231 In06- 1>1501 26226....,
'" 2~01- ~OU· la41>~- 4!>91!> H41 ~190.....,.,

2129- U"I>- 22!l'lZ 63!>a- 391>16 2191- 1'13
SEPTEIIl8ER 2a9~3 202- ,.. 6910- 29213 HO~ 9HO

"'"."'" 133021 223- I!lU- 100!> 316~- 1011 21691,...-.
211!l ,- "11>0 19!>!>- no !l!l94 1799

"'''''''' 9211 '" '" ... !l1l2 H13 321~

lU'INUAl.. 70TAl 190392 9!lH2 71119 1721''1 110613 2"689 I ..nu
STCflAGf: AD.RISTIllEHT
AOJUSTED ANNUAL TOTAL 190392 9!lT!l1 71119 1121'" 110U3 2"1>19 UI1 ..7

!> YR, ".Y<U 19~2 19H 19!>~ in!> 19!>1> InT 1952-19!l1>

AEPORlED TOUL
ANNUAl USE" I) .. 0 '" m '" '"

MONTHLY RUNOff ADJUSTED fOR PRESENT COliOlllONS Of USE

........,
30" 1115 8391 1303 ..0 ~11- "010

fEBRUAAY 1294 1113 '''01 1031 "01 1051 2583

~'" 11>10 1081 3168 2l>1>- 421>- T'" 10'"...... 961- 3"~- "1" 36018- 361>- 11919 nl0-
~, 389- " 33601 loo,n 1!l1>31 1851>1 29192

""" 1290- 51~~ U5- ~20" 1!l732 19T1 12321

~" 1"309- 20!l34 16630- 1205 13191>- 1!l63- ~U9-

""'"" 11>6~1- 10!lU 6015- 8591- 291]- 18~16- ""5-
SEPTE"'BER 18!l2- 1122- IHO- 1301>- "10- ... 2'60-.,,"", ~92- 18.. 5 30261- 80H 212- 911-
NCWEfolBEA HI>- 3240 182- 211- 311- m
DECOlllEll IH' IHI> 299- 310- 49~- '"
JU'lNUoAL TOTAL 29091- 6192' 1531- 1013H 15599 86909 30h!l
STORAGE AOJUS'....ENT
AOJUSTfD ANNUAL TOTAL 29091- 6192~ 1531- 10132~ 15'99 16909 301~'

...,.....UIIl MONTHLY IIUNOH "1173- 9/~1 (MIlICi nooD) lJ:1oI ',;A:l'DI 6580- 9/109.,"'" CAUHOAII 'ItM RUNOff
"'''~ "",WERAGE ANNUAL RUlOFf 12T09\ 19~O-I956

_lMlN TOTALS fOR PEAlOOS
Of' CONSECUTIVE ~TMS , , .. ,. " no

FINAL MONTH 10/!l~ 11/5~ 4/55 6/53 un ~/n

TOTAL ACRE FEET 3TI~'- "9~3- 5UT9- ~312 150~83 830901

1l0'IUl: ,) Il() 1II!f. & no. USES ALLRED-fLEMING. I1OUSTOH



----------~----~-------------------~---....

F-4
1lA'fEflS1lID 110. 1 CAJW)WJ lUVDl • !lIJI!!4StI'I D \iOMlI CAIWlL\.'l A."O \lOU CI\Z!X Dl\A1lIJlC! ARfA ('!'EtAS AJW. anT),

AREA l,l3l SQ. KI.

r.srtw.TUIIltT IltdIlJ7 III ACRE n:n l!l[Jo( SUEUSIIl. ADJl.Ill'nIl 01' !ASIa err PlU:8D'l' COl8lloPrIVE USES

"'". to y~. ".
1'''0 194\ 1941 19"3 19.... 19"'~ 1940-194'

"'''''''' TOTAL
~"" " uo , 10 , • H

...O'UOiLT RU,"OFf AOJU!>1E:l '" :>"IEst'll CO"01'ION5 " US!:-, , l1U &.111 ".,96 587" "277........, 3390

~
1191 nS9 30'" .." .. 1189 "'HI ]041

-" ". 2196 "191 2106 5]03 ""89 ns.
~, 2041 3522 .... '32 SUb 2"~1T ,.91 1"14..... 4110.' ""001 .55. Ull 1)192 2629 11601...., 2971) 162~2 51761 3010 3HO 12"17 20629

""""
, 32560 Ull IU" 15501 5112 ,.,,\

SEPTOIfI[Il '.01 7109 on •• 1415 ." .2305

"""""
1216 69996 .. ... 12102 13'''' lsnfl, Hon 117.' , l"'54 .... H- 15111- '" ISll ]121 no lH6 lHl 21.'"..... '" ...... \1 SUI 1)19 "on Ibn 29311

"""""'- TOTAL non Z"S9:;l7 IConu 27595 96027 61922 111]1)
STOfIAG[ .t.O..JJ5TJoJ(NT
.IOJUSTED AINJ,M. TOTAL

nO'3 2",90T 149U.5 lH95 96027 U9ll lInl)

..... 6 y~. " .
\9"" 1'''1 \9'" 194' 1<150 UH 19.6-1951

"""""', TOUl

.-.... "" ,, , ., • , °
,

"ONTl'fl,.T ilU"'O~f Ao~nJSTEO
,,. "II[SE .. t (0":;11110"1$ " U5E-- 2678 5012 2117 2l'l )H9 541.2 )535,,-

~
214! 3145 .... a2 6449 )U) 6491 ....61_.
U"2 561! 6947 5"51 2h4 5 ..al "S'"

*. 19n IOSS9 "lit 5.. 10 2094 5056 5050- 2779 )26.... 2017 6C~4S 14600 161114 "6696..... ". )61D 11014 425'9 1056 ~6287 22216....... 5892 7011 2923 IC':C 119971 0.016 26n I

.....-.. 6050 4~6 652, n51 61122 1121 1"122
9910 " ". 1121 52561 '" 10918

"''''''''' 162964 492 m 6116 Inl }269 29920-- 10141 ,., )4 "9 2~40 4426 298Z "OZO,,,.-
4672 21':>5 Z"'1,:> !lO~ ':>4 .. 7 29)) '''6''

NN.IAl.TOlAL. 2134':>4 1044B 4"51 l49H5 10)104 140144 176106
STCIItAGIE ,l.DJUSTMENT
,l.[)JUSTEO .r.HM.\IlL TOT,I.l

213"':>4 1044e9 406~1 '''9295 10)104 240844 176106

""M
':> y;!:. 'o.

1952 19~) 1954 1955 1956 1957 1952-1950

II£PO,UEO
TOTAL

"'""" "" " ,
" " " '"

I'IONTHLY RU'<OFF ADJU5HO '" PRESENT (0'<01 TION5 OF U5E

,..,..,
1801 2080 294' ", 14)9 '" 2202,- )907 189':> 2141 ... 194':> '" 2156

~ 5a92 2131 1811 101! 17.... 1015 2358-, lane 1321 1644 loon '" 11701 4955
~, 4201 21B 1504 752?! 4047 )1127 118!9

"'" '" 4149 17909 ':>2015 ... 5Z55Z 15255
»J 1222 )j46T 2S1l 9544 4618 10078 99'"
,"'"SO D91 8501 1490 4204 "244 )689 )968
5EPT£/II8£R , '" " 1694 , 2'161 ,.."'_. , 91V4 6102 .., , 3227....,...

'" 21.s0 '" 'n , .",,""... ... 2"'6 .., '" .. '"
-.JAL. TQT,IL 12232 '86\9 4'1'" 157268 19911 11'''S9 ,"U)

"""'" ,IOJUSTM£KT......... MNUAL TOT,I.l 12232 b!6l9 4'16" 151261 19911 115419 '''15)

~~ IIIONTM.T RI.NOl'"f , ,1-: -:!M£S.._ CAlDIOllIl T£.IIIl RlJl'C)ff
195t!l ,'"1tIE1UDE. 1oNI1J,II.. IUtCIF1 12078& 19"e-19':>6

....... TOTALS FOR I"El'IIOOS
01 CQN5(tuTIY£ MOJm'!5 , • U ,. .. '"F1N.1l MONT" H/'I> lI!1 51" 6/51 lIn "'0

TOTAL IoCIt£ FEET , '" Ha9! 616.... )Un6 114'112...., " ., "''I. • IJO). IlSI8
4LLIIEO-fLE"Il'or;. I-'OU50 '0l'I



F-5
WAmlSII:D *I. 2 IlXD RrV!R - SlIUASIl 'f IWJIII!'A RIVDl ABOVE 0I:U.B:ll0. 8'r.A!I LDlE, IJlEA U3 SQ. MI.

Iln'DIAD:ll IIE2' JIOOPJ' 11 AalI: nzt I'fDC IItIlU8Il,~~ BASts c. 1'IIESElI!' lnIUlPnv! UBaI

""" 6 TR. AV.
1940 1941 194" 19.' 19..• 19·'5 19.0-194!;

"""'"'" TOTAL-.... ... .,
MOHTH\..Y IlUIfClFF ,lD.JUSl£D FOil PRESENl CONon IONS OF USE-- , , 10·' 1786 HI4' .., "......- ,

" 106& usa on on ".

"""" , ,., 1216 un 1233 \406 on...... ... 2n.. 4386 2204 lUO 2091 2204." '" 17139 14'5 )091 nl0 '" "211....
" HZ29 lUll Ill} 1361 1261 501'.....
" 1203 1163 ,.. 1127 " 1096......., ... 1423 '" , ." 23-' ...""""'. on '" '" " ... '" ...ocrnoo<o .. U26 7801 .. IOU " 2923....... '" IU) 204' " '" .. '""'..... , 1501 22U ... 109· '" '"-.w. TOTAL 2421 5\'40 36"'6 IlOU 12921 lOin 20930""""" """".....AOJUSTEll ,tHoIlJAL TOTAL H21 51'40 '6"'1> 12060 12927 10195 20930

b Til, ""V.

""" 19.' 19q 19'" I'" 'Q50 1951 194'-1951

.''',.m TOU.L-.... ... .,
MONTI«. 'f IlU'IOH ADJUSTED FOR PRESENT CONDIT IONS OF USE-- '" '" " ,.. on '" ...

""'""" ... ... ... on '" ... ...
"""" .., ... 1117 3125 '" on 1199......

'" H2O ,.. 237Z '" ". UT2- 391.. 1200. .. 24'4' ))16 1235. 9 .... '.... '" H2O 1066 14'01 '"' 15351 ....
~ 1540 ... ." ISIl ..)] ", 1590....... '" , )712 ". 1171 " 1111
"""--" "

,
" '" 2913 ... .n

""""'" 449l , , '" '" '" .......... .., , '" '" ... '" .",...... , , ". , '" ... ...
--.....TOT.... 137)1 l09..4 U9~ 4.Ul 17984 )4774 l4114
STORIGl!: Al),Il,lSTIlEIfT

....,..- """'- 13731 20944 ')9~ 41Ul 17984 )4774 24114

~ YR. AV.

""" 1952 UH 19~4 19~' 1956 1957 1952-1956

"""'"'" TOTAL-.... .... .,
MONTI'lLY RUNOl"~ AOJUSTEO '" PRESENT CONO IT IONS O~ u:.E-- 1016 , , , '" ,

'"""'""" '" ,
" , '" ,

'""""" IOU '" '" , '" ,
'""""- 12~6 '" 10139 • '" 3822 2147- no n' 9~~) 132l 102T 10121 2Ul- '" 2n4 1641 ~l95 , 2757 1162

~ ,
"

,
'" '" ,. '"....... ,

" " '" ,
" ..""""'.. , , , .. , , ..

ocrnoo<o , ... ,
'"

,,.
'".......... , , , , ,

""""" , , , , ,_.ow.
'lll )411 lun nn 2111 16199 1151

STOIRIoGf AD.IU5Tli1VfT
AO.IUSTIll MIlUo\l TOTAL '212 )411 lun nn 2121 16199 lUI

-... M(W1'K.Y 1'Il.I«JP"~ , .,,"'"__ CALfJCllUt TtM 1tUMOf~ ,,,. ...,
WDUIGIE __ ItIMClfl'

1I29~ "40-19'6

_ TtmLS ~OR PVIOO5

Of' COIlstCUTM NCWTtI5 , • " .. " '"fiNAL M:)lfTH 3/40 tun ~/~) '''4 3/51 1/'1
TOTAL AGM FI:£T , ... "21 '7712 161600....., ., ................. ALLREO-FLEMING • I'1OUSTOfoI



F-6
VA!D:SlED Ill. 2 Jl.m 1lIVDI· lIJUJSIII J. Ql'tlI 7'CU: AIlC\'E OI:!.l.JD(,/, SfAft LID, AREA 1,512 9Q. )(I.

lS'I'l:MATIItI !lET fIUlI:)fP lJ ACI\Z n:E'I 7IWtt SIJIIIlASJI, A!IJtIlttD 01 BASIS or PfIESDlT COI9lIMPrIVI IllES

'" Til. AV.

""" 19"0 19"1 1'.2 1'·3 19'''', 194' 1'·0-19<1.5

"""'""'. {_.ll...,_ " "13 '" • • .. m....... "" ..,..".. • • • • • •
I'IONTHl,.Y RUNOFF J.DJU5.TEO ,.. PRESENT CONDITIONS OF USE-- • ,.. '486 9153 2Ul nZ5 3916

""""""
,.. ", 4'''2 51115 1926 "'17 29H

"""'" • Ill' '''\50 "HI 10226 60n .'22...... USJ 11511 51271 5019 lin) 6101 11016
~. 11.2) 91055 20.'1 1)163 5'.' on lJZ3I.- no 100112 "'0,"0 4Z00 20712 6621 zun...... 1900 10681 .,.. lI59 10291 11.' 5300...... • 12212 n21 • 1610 1997 "'2O)
5EYTOlIlER I'll 1001 1)751 • 1'50 • ..0.,
OCT08E11 " 50.'" 3628' lU8 2410 , uan-- 265.. '910 7.72 ,.. 2555 , 3661..- ... 8'" U,14 3667 66.' ,.. 470.

-.-a.. TOTal. 11"'68 n"069 HOI'" .'13' unl '0.01\ 119U6

""""" ....,"""AO.lUStED -..AI.. Tor..... 11"" ))4069 liD'''' ·'Il' 91171 '·OU 11"7410'

'" TR, AVo

""" I'H6 I'''' I'.' 1'·' 1'50 l'nl 1'·'-1"1
l'lEPClflTED {..... IND. ,) 'IE '" • • '" •....... "" """""" • • • • • •

_THl,.T RU~OFF AD.lUSf[D ,.. PR£SEHT COI'IOlllOl'lS OF USE-- 1911 1l.610 '" 4113 2590 U5" 2'"

""""" 2501 ua5 51)1 1")72 3062 521>2 5Z87

"""'" II>U 3S17 lUll SI>70 10'Z 3341> .... 3..

""" '" 9"69 ... S"'I '" Z"II 3221
~. 230' 52tH 6Z3Z 50S.... 21>9ZS 71601 31>131>

".. ." 2....51 l22" 19171 lOll>" 51781 20'Z"...... , 3051 m 21>92 )9601 ll15 8226...... • , zn9 • ZO"" • 3717.....- • • .,. " 13371> 1071> z...,

""""" 1931>1 • • un 3Z!>Z " "01"....... HIS • 5U9 ... 231>0 ." ZII9..- ZII6 .. 1101 1927 "371> 15)7 1911

-.w..TOTAl. 3SS11 98711 ..51/>Z 106303 12194& 15&6Z6 '5662
STOIUoOE AOJUStMfIff
Al),IU$T£O --...... TOYU 35511 9nlll 45.1>2 Hl1>303 1219"& 151621> 95662

5 YR. AV.- 1952 1953 1954 1'55 1951> 1957 1'5Z-1956

.....,.. {... IIIO. ,) • • • • ,

....... "" ""'""""
, '" '" ,.. 0"

MONTHLY RUNOFF AOJU~TEO FOR PRESENT CONOI TIONS OF USE-- 2131 , ." , no • on

""""" 245" • m • 1491 • ...
"""'" ZHZ '" '" • '" ... ...- 5780 Ion 1911> .. , 2269' 311"- 1601> • 50"15 26211> 2"1>1>" nlo" Z05'".- '" 2313 912" 16171 1755 6195 606".... • 5890 • 1030 • " Ill"

"'"U" • 253. • " • u .., '"SEPTIENflEIt • • • ", , • """"'"
, 7S69 • 100l>Z " 35........-. • ." • " • ..

"'''''''' • .. • '" • "
ANlUAt.TOTAl. 151b1 20005 69507 54161> 281>0S 9576' 37UO
STOl'lAGE AOJU5TIoIOO'

20IN5 69507 5"71>1> 211>05 95769 HUOADAISlIIl MIIUAL TOTAl. 1511>1

........ NClIrffiiILY I'lI,N)f"F • AT nMES

.-.. CAl.DIDIIoI'I TtM I'lIJf«)FF u ... ,...

..,DUQE AN'IUM. ItLM7f 1lOU 19"0-1951>

-... lOtUS FOIt I"EIIOOS .. '"OfF COfIISEClITlVE MOftTH5
, • " .-

FINAL MOHTM 111"5 12152 5153 1>153 lin 4'55

TOTAl. ACRE rEET
, • 1....3 25"16 U09l& 1>'0262

","", ,) m lIlIZ AllJt.tmCDf~ ALLRED-FLEMING. HOUSTON



F-7
1I.t.n:1\S1IED~. <' RE!l RIVl:fI _ SUllBoISlN B w:r P'QIlI( ABOV!: OK!.AJlOl"..\ ST...TE LIIlE:, ARU 1,111 SQ. MI.

I:S1'DI.oUU> Jl!'1' RUlfOn' 1:1" ACRE n::E'I' 1!tl»! SUSllASIll, AIlJlJS'Ttt) 0' llASIS or PREStIlT C(l1lSUl':!"ttVE USES

".. 6 lli. AVo
1'40 19U 19.2 1943 194. 19.' 19"0-194'

REPORTEO TOUL....... "" ,, , , , , , ,
I'OHTHL.Y fWNO" ADJUSTED '" PII(S(NT CONDITIONS " '"-- , .U 3262 3"" 5431 369'0 27.. ,....- 14" 2061 1"6 1230 2050 205. 1788

"""" , un H"l ... 5021 "U 2637..." lUI 16'''. 13812 nOt '" 3552 U59
~,

'" ""'6 2331 551) '" ... 9136

""" " 112213 2655 1619 1'''14 uaT 18536
~, 13n Boao ,.. , 6328 UH 3399...., 1070 66]1> '"

, '" " 14'4
SEPTOI8ER ... 401' 10.' , ,,, , 112Z"
0<'00'" , 24059 11581 , 1181 , 7305-- 1376 ,m 1825 , 1238 , 1336

"''''''''' '" '909 H90 1.50 ...." " 2H5

-.aAL TOTaL 8609 202165 '47\ .. 16599 "21" 2'0143 5901"
STClfUlGE AD.lUSTMEHT
IIOJUSTED NINUAL TOTAL 8'09 202165 '.1'1" 16599 41111" 20'14' "OT4

I> YR. AV.

"'" 1941' I'll'" 1948 1"" \950 1951 1'.'-1951

""."" TOUl....... "" "
, , , , 0 "

_fHLY RUNOFF "'OJUSTEO '" PRESEHT C~OITIOHS " ""-- 2382 258' ,.. 2071 2235 2132 1962,,- un .., u., 9.02 n"'" 1430 325'...~ \0'. 22011 ~9111 2.92 ". 1252 2211~.... nn '.2~ u. 11'0~ '" 11.3 2070
~, 1716 6DZ3 ·6.1 31160 ,.. 1813Z 19770"... '" 1111'. 1.~12 67.~ 3181 .7.7 7982
~, ,.. 2919 '" '" 9236 6233 31.6......, ,,, , , '" .099 , ."
""""'"' 27'!lB , , 1867 82.~ , 214',.,"'... 166'4 ... , 1017 ", .,. 3306

""""'"" 1'181 '" '" '" '" ", '""',,- 1890 '" '" 1"7 192. ". 1120

,t.IrH,IAL TOTAL 34824 941~0 29992 ~9821 3~012 '1298 U~16

STOl'tA6£ ~0JUS711E1fT

AOJUSTEO -.-... TOTAL '4824 94150 29992 '9821 35012 37298 48516

, YR, ".".. 19'2 19B I". 195' 19" 19~7 1952-1956

"""'"ED TOTAL........ "" " '" '" .., ... ."
MONTHLY RUNOFF AOJUSTED FOR PRESENT CONOI TIONS OF USE-- 1709 ", 1281 '" 1138 no '",,- 11112 on '" .., 1'01 '" ...

~ 1221 '" ." '" '" 2115 ,.,-, 362. 27n 1657 '" '" 25692 1666
~, '" m 33~60 25367 .1.19 78.76 20286..... , 1.53 3723. 36973 '" 8683 IBH..... , 32172 ". 170. 2889 ,., " ......, , 22.3 1723 ", .. 1>6'6 ...
SU'TEMllER " m '" m .. .., ".oaooDO '" ~II.0 ". 9607 11~3 3318......., ." 1162 '" '" " ..,
"'''''... ,,' 1061 '" .., '" '"
~ TOT~L 96.7 .U~2 71517 77320 .9.60 123248 '2.99

."."" ~DJUST"'EHT

"""''''' ANNUAL TOTAl 9641 485'2 71~17 77320 .9.60 123248 U499

..tlWUIIt MOKTl!LY RUNOFF , Ai TDl!:S

.."...,.. CAUltlWll YEAIt ItUNOf'F "" '..'
WERAGE .tII'lUAL RlJ'IOf'F ~3.I· 19"0-1U6

_ ...... TOTllLS FOR PERIOOS
OF COHSECUTlVE MONTIfS , • "

,.
" '"FINAL MONTN 9/.3 12141 5/33 6/53 6/53 6/53

TOTAL ACA£ FEET , '" 55~0 2.011 1.8206 3II0.B

.".., " ,,~. • IIID. ISES ALLRED-FLEMING, HOUSTON



F-8
WoUD'S!m 110. 2 J!!D~ • $laUSU t: Pl'...wttt ;XX; :t7n JI(JIX ~...."t JCiL'T1I (Jt;:;"CI:JI IoT.'11OHflI P'QIiJ';) (IS ttu.9)

I.."'IA ••l~ 51;;. leI. (C"..T.l'inl.'TI::cl ' ,
!ST'OO.TEIl l(!7 !'l.~ n: "'C\£ Pn':' ~oet s:&Il.lSU, u..-:;s:c 011 !.loSIS or rstSElIT <XlJt!Il.llG'TI mmI

".. I> YR • ...
194Q 1941 19"2 19'" 1,." 194' 1'''0-1'.'

."",u" {M.JN.all'fO » 37U , , , , ,
oVINIIAI. USE _1<>AllaH , , , , , ,

...O''lTHL'I llU",OFF ADJUSHO '" PRESENT COHOIT1ONS " ""......., ,n "176 1~U5 un ..zn 10025 6241.......... .n 250U ·'0) 30n "8n llHt 1279_.
• ."9 11'6 5201 1251 15793 16892-, UO) 170'" \"\615 "0060 , />405' .... '90

~, 11010 ll"I'" 2162" 11.713 ..os. 13190 66137..... 1.902 )923'" l"S}!> "21l1 "t09 .. ,.05 .""....., 2211" HHS )555 1'(131 92]1 H1Z9 2)6)0......,
2)"26 11'·' lZ426 " nlJ 10957 11]10,,,,,- IT.II laUD 25590 ,.. '4]2 4069' iU"

""""'" , 21U16 nOll , 25099 'S52' 6 IUS"....- 29896 lun 21515 " 7.91 )!>51 25372....... 9081 20'9t 121'05 140. 116U 3266 9760

.tIftJAL TOTAl,. 140111 1072102 36"190 2U9.] IlIH6 ]5'552 382321
STORAGE AOoAISTMEHT
ADJUSTED ~AL TOTAL 1"0111 1012102 UU90 nnn IIna )!>6552 )12)21

" 'Ill, ...
"'" \'·6 19_1 19_. 19_9 19~0 19~1 19.6-19~1

,.,,,'m, {_.1l1fllO.
" '" '" '" ]no "" 120.

~ ... .....- , , .. .. " ..
I'IO"T"I. Y Ilt)/torr AOJ!JSTEO rOR PRESUIT COfIIOITIOHS or USE- 10911 .2'1 2610 _191 2~21 "00 U.,
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""'" , 12UI _061 ~'9_ ." ITJ76 _551
SfPTOllfA , 1202 " 1621 , nil 1913

""""". • ~168' .. 96171 179_1 ]lIn_.
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"'" ".. ,.., 1... ,... 1950 '"' 1"'-1"1

""""'.. =.&.,..0. ,j ,;< ", 52' .., ... 0

-"'" ""'.."'" 0 0 0 0 0 "
~THLT R\JIIOH 4D./U$f[O FOIt I'tIU£IIT CCMlOlflOl'lS Of us!!:-- niT IOU ... no ... '" ,...,,- Hila ." un ."'. 2'" un .-

~ "00 ... .... lUI m '" ,..,..... ... Inn ... ." .OJ '" ......, ZUI .,... ,... 1U.. IUO' non ,....
""" "19 UTI 4215 UIO .... 161.5 ""........ 2"" ... 221. m III" un --"""" lon- no- n ,,- 10116 ". ....
""'''''''' 25C6 ..- In- n ..2 'I'] '" .."
0<>"'" ]'36- m ,- 205' 1112 - ...- 2195 00. ..- .., .., ." .n
""""'" 7.19 2115 '" '" '" ... ,,,.
lU'INUAl.. TOTAL 2137) 725.9 1520' 3U"1 5522' "'" .....
STORAGE ADJUSTMENT
ADJUSTI:O AHNUolll. TOTAL 28171 725'9 1520' U2"1 55U5 5091. ..HI'

, 1'1. AV.
"M 1952 195] 195" 1955 ,". 1957 19U-'9M

IIEPo,nEO {MUN.S IND. ,j 0 0 ". lill ,
ANNUAL U5£ -~""" ." ... m ... 1107

_TIiLY RU'IOff ,wJUSTED fOR PRESENT COl'lOIlI OflS Of USE

JIlH.jARY ." ,. '" '" ... ,.. '"fEElR\lARY .., 00- m .,- .. 0 ,., ...
"""" '" 201- m ... m ,.. ."..., 1570 ... lOU ... no "... ....., 7ue .00 1910T 21627 2105 no,," IIt11l

"... 25)5 1076- ,.. 10619 )".., ]5'2" ....
~" '" '66'- ... un .. .... ...
"""" l"'5- ..., " no" ... ." "'SEPTEMBER ,,- '" " 251) ,- '" ...
"''''''' • 12502 " 2)162 1"01 '"'-""", •• u"" •• 2n, 16,. ....
DEUMllVI '" 157'" ... .., .., m
A""'l.l6L TOTAL nn5 16620 u"n 67Ul 11110 UI." ..,"
STORAGE AOJUSTMEI'IT
AO,II,I$T£D ANMJAl TOTAL 1"25 16620 n ..u 67.... 1 UUO 151''''' .....
.._ 1oICifrITM..l' Il'IMOff )916- 10/.... (tt.lRIIkl rtJ)OD) LOll \lAm! 1(176. 6tH
..-... CAlDlO6ll 'UR RUHOff =>0 ,,,.
...~ """'I1.I&t. RlMlf"f HUO 1'<\00-1"'6

~ TOTAl.S fOA PEItIOOS
0#" CONSECUTIVE -'HS , • .. •• 00 no

fiNAL WONT" 715' 7/" 715' 7/5) " .. 3157

lCIl.... 6CIlE fl(l .....",- ]11 0<- 1698- U576 U0212 "7915

1lO':!3, ,j D CS! AD.'\.~ ItC£ AlLII.ED-I"lUlIIIIG. ItOUST.
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~ 0Il.UDM.I, n OJ:!.I.D'J.,~.!A l.3c8 SQ. MI.

!SftloI.I.ft:l ns1'<ZIl:AL~ III J.CM nr:r J1lOl !l.'EASU

, Tlfo AV.
19"0 ''''' 1.U 19.' 19" l'IU 19..0-19U

~TlllY IlUN(lFF

.-.., m nH 193,., anD 5302 11"" nu,........... 15" 51923 '4125 6917 nu " ... un......,,,. '" un 1"169 In5' 12931 15".,6 nil'...." 3475 " ... 2"06'" 6,a09 1311- un" 7Z001
~, 30177 nuu 59".. 221625 6011 26789 112671.... H960 "1704' 261 TO ll176 "1716 "51" 105011
AU "6271 .'561 .,,, 5'U lUll .'019 26011......., 11551 un IInl 1]'0 535) lI2!>Z IUt"""...... 15110 24130 50791 2010 12891 8..n1 Stu,
ocrnoeo 11'.- 2TH.6 111'" ". un.. 1'1)0) ,un-- 3).'0 164"] 'in. 1250 1"921 .... UUI....... 19261 35016 10"11 nT5 10'41 1'll UYU

__ TOTAL 193074 131"'" 599212 40U9I 151113 697"00 "26n.............."""
IlDJUSTE1) -.rAl. TO'.... 19)07.. 1)1"" 599212 .0n91 nlln 6.1400 572'"

'" YR. AV.

""" .... l'U 194' 19'" tno 1951 19..6-1951

MOHTHLY ItU""F"-- 22... 7... 1 1381 6U9 "0) 5n.. 9010

""'""" 2.':51 11.'.' 25110 69214 n6') 11111 Z91U

"""" UU6 un 104111 Ill". .'62 'O~' 2.91:5- 7n, 12UH "H' 7150 I9h unl ,,,,.- 172•• ZhO" 271... 1'06U Z"Ul U."O ZZ.OU.- "~U '0.'1 "nz 10'058 101'" ZUU7 1070n
AV 1'106 101" ZI22' "06 nll9 ll19l UO"......... .'25- "~2 ..., 597' 7".' 12516 ,............. 115" ZU~ 10" 19796 11171 '000 UUl
OC'.... znz.- "., 115' 12711 11570 157" 5151-- ZO.U 6Z.. 1151 UU ~OlZ 1.0'0 .."....... ~~'H .Z61. In, z~OZ 5399 51" 1....

-.w.T071oL ZO".7 ~~~691 zu.u 31o'n ,nOH 10117~0 "UT6
S1'Ol'loIGE AOJU57J11[lIlT
IlOJUST[O -.w. TaJAt. Z06,,7 ~"691 ZU.'Z )lO"Z ..,on 1011150 ~"17'

, YR. AV.

".. 195Z 1953 I". l'~~ 195' 1'51 InZ-I95'

MONTHLY RUNOff

.....,.., .". ZZll 7117 1693 ~927 a .. .Z6I
FE8RUARY Hn 330Z .... Z,.,

".~ 31Z7 .",
....." 7.,. .9126 '51' .nl ••10 IU'I 15041- iU25 U". 11." 1677 .),. )n~n 11....- Z"'150 zuoo .T6..' ~·~696 Z'IZ~ In.ou Ul.H.... .Z91) '976~ z"n 10.1" ZZ'OZ 3ZU96 531"
AV 1500. 25110 no. Z061. Z.I" 27295 17'01
•uo,,, In) 16." 1161 6107 no. .U6 ....
"",."" 10" '.~6

.., lUOU '" Z.". 2)704

~ ." 26541. ,., 122·Z' '2.22 lZ"",,O'- "'. 70791 ,.. 1765 1'221 19••0

"""""
lin ~O'11 IJIl 6". )". lU"

_ TOTAL llUZO 60~7Z~ ~HlIO 11.2.26 1.".0 1....U "'351
$fOlIlAG£ AOJUS7W£MY

'Z65Z0 60~72~ ~UUO 1I.2l26 1.".0 1I"'U ""~,loO,IU5ffD NOIU.Ill TOTAL

~NWM lIIOHfHLy IIlMOFF 2n2'- 101.6 (WlIllCo FLOOD) LOW VAT!I'I 69l 9/51<
..HIMUIll CAUHOAIt lUll I'lUNOFF l k9'Jlo0

IHo-fmoWEIlAGE ......UAl "'-"OFF ","Z

--... TOTALS FOll P[I'WJOS , • " " " no0If COHSEl:UTIVE M()Ir(TIt!l
10'.' 11" ".. ."0 .''0 ""fl ....L IIIOHTM 15"'- "10 n'n ~5901l 11617.1 .'6727'TOTaL &OlE f£eT
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(II :'aASl. I.J'V. 1,181 SQ KI

J:S'1DIA.."UI ~ !!!.!KIn' II Acn nn P!lClM stl2USIJ, AIlJ\l87!:l ell !.ISIS 01 JItl:I8~~ I:S!S
Ar.l WI!'I ADUAl. t'O'r.f.!.S A.:l."\lSID Ptill EPnC!" 01~[ Cl»!I"_"!1:I CII UD!Il .....uu...nO.

".. I!> y~. AV.
19"0 \'''1 19"2 19'" 19 .... 19"~ IhO-19"~

""""'" fOUL " " lIe .. " '"'"""" ... '"
1"ON7I"1LY "V",OFF AD lUSTED ,.. P"~SE"T eO:.Oil 10'15 OF USE-- " liZ!>!> llZ"Y 14180 13620- ""201- H.56........,

1738 .. 1652 IIOS8 7007 2/0821- Bill- ".-," 1l6S 23744 2001>" 11221 "U20- Ib1566- 24'0"-...." nSHl 7\S... 7 2U720 "l!>l12 "Hoe- HUOS '.188..,
569H 10~j5- 121381 '''SOl 41867- 32i!>l/oS 91063..... 64771> 1017.) 41>11<0 85910 1212"'\- 870bO- 15040AU <oU!6 40225 2U59 10901> lellO- 20.9'. .959)....... 20799 9219 .nOI 3779 11>29- 27192 9'....

""""'" '" 22tH7 1'4U <'615 21156- 107719- 1<0164-

""""" lU. U,e!2 Ib012- 6317 624"- lU...... 5nS6-- U036 11....92 .... 11.. ISSS 22151- 19'42 '8608....... 32371 20Z0.6 zsu 4'_6_ IT639- 1125- Hl1
.,.,. TOUL

27bHl 66t1SU 561759 211"·6 .'6063- ~"2n" H))))

'""""" ......- ","" ,,,on. "00. 1~200 ,.... 1~nOO 71'".tOAISTfI)~ TOT.....
~l2Oo33 "',.. 563""9 ."...

-~ ...." ,,,,,.
110 yR. AV •.... 19"6 1947 19"8 19~9 19~0 19~1 19"6-19~1

"""",. TOTU ,) ." D' ,,,
'" '" ."-...""

MONTHLY RU~OFF ADJUSTED FOR PRESENT CONDITiONS OF USE-- 8160- 7~502 )]7"8 )"118 23204 36627 )211)

""""'" 89035 598"9 2937 62911~ 9590 25708 20701

"""" 37061 25858 '''911- 15211 20799 1328" 12884....
"OO~I 1051"C- 35720 20073 20739 In.. ) 4798..,

6596 18130!- 21850- 119)0 8- ....898- 2n880- 10012)-.... 5110339 28121110 U27- "8122 64873 I3Io.U 9607)....,
13159 )96C~ IM,421 1)165 83059- IUI87 52631....... 16860 ))791 26129 31562 2"5577 )7261 M,911

'"""""'" 20141- ) .... )) 12118" 59CO- 8 .. 11 21612 12118"
<>=EO 18'il7 28:192 29081 20271 8984110 17011 310))-- "110"70 527" '0026 36940 '6192 12'il79 21580..~ 7n..4 607~ 30101' '911056 3UIS 2"11098 36""
~TOTAL 351611 30421>0 '23995 7151 I "31698 2692.... 293051

'""""" """""'''' "'00 ",00. '''00. ,,~ U~ 'lO'- """1O.It.ISTE0 -.w. TOTAL ....u "".. 267"'95 ...,u ..,... "",,, _.
5 YR. ".".. 1952 19 ;3 195" 1955 1956 1957 In2-1n6

""""m TOTAL 1,~ 1 ))99 110660 18728 11965 ""......... ""
MON1HL Y RUNOFF ADJUSTED FOil PRESENT CONOiTIO"S OF USE-- 38865 2 ..0)) 30020 835- 511o"H )5867 29707,,- 220"8 16137 HU2 858.. ~6875 13317 21221

"""" 17186 7999- 42216 ... 34126 72'il7 172n- 12793 .... 11- 20"H 12'il70 120"9 3050")- 1071106- 10"866- '" 1635))- 21108810- .. 7925- 511010.8"- 116998-.... 10UO 796" UI07 )OH6 11 774- T82T51 2"297
~ 21818 9858- tl590 )\391 160..3 19"61" 29597....., 5))" 2'55" 57148 47167 22356 271"0 "0122.......... 267)4 43189 "41'1'0 "5071- 24078 )97.... 18623"'-.. "2150 168105- 1"561 5H t 7- 237ll- )1528-- 231096 )0509- )5816 60575 16009- L"696....... 19899 760; 37022 629Uo '" 25624

..-..w.. TOTAL 19)'i15. 97H5- 315310 112793- 12305110 234223 83999........ .t.OJUSUIOIT "on. "''''' ,...... 1~7CX1 TJ=- ~""....."" MMIJAl TOTaL ,,,,,,8 8"., 209510 ,,"" ,- 106)59

~--
MON1MLY flUNOH ,) 56H8"- 5/57__ CAlEHOAII YtAA A'UNOFf

2,3) 66C6}- ''''',wVlAO[ N1NUAL RU'tQff " m'" 19 ..0-1956

-..... TotillS fOR I'fIllOOS
Of COHS£OJTM: MONT"' l • " ,. " '"PlIUl. IIIONT" 5/57 5/57 5/57 5/S7 5/57 5/57

TOtAL .r.atE f'[ET 859230- 8095!4- 798561- 55253:- 376076- 11 H897

.",., Il m IJatlcmO' USES ,) ,L:I..:USnD l'OIl s:-:au.:;[ Ikr. COIF..r:'!: 011~ COlIIST:l1C7ICIl "llR~O-~lE" IHc;. !"OUS Tor-

"''''"'DC I'IlOM S'rolUG!: Ol" IJJ"'.a- IT UD: 'n:I:0I'.A
UROI: \IJ!8 195... )6 !l!SUl.n:o PTIl»I '!'D'f'aItJ..<;y Drv::!lStO!' IT C!':"!' Of ;;:;.:.u.s
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(U OIl1.A&M.\}, .uIU 9,.210 $'I. MI. •

I13TIMAnD 1I1m:IllIc.u. IllIIOn' III' ACU n::t:r ftIQIl lUBaASU

Co YR. AV.
19.0 19"1 19U 19'" I'''· 19"~ 1940-19U

/'Ie'l'H!.Y RU"lOFF-- 5809 88199 U,U 89111 5106- llUl- "OUt........, 15260 181097 UHf 'nIT 2.'9- )750- "UO..,," "33 "on IIIO!l 9IB91 17176- 213186 8nn..." 12'.7. J2UZ. 131"15 217'1' 99U- UtaH """10.., 2"777 223'''1 H3.'" 917610 IOU" .U315 "'''09'.- a.Ol1 H·z"n )9599.. 3UIU "'19- "HZ5 33....9

AU Hlan 111.. '97 1192" ' ....97 lU"O- 7Hli5 u.,••
",,,un 61006 5HI3 nU5 23915 13'" 19.0"0 n"n--- tau 1365n 1.'." 2"'19 2)762- 12129 50....

""""" 12591 957117 TUU 2U2) .....71- I0290U 336721-- BUll 18" .. ' an" 1Il'70 U29J~ 95109 20)U9....... 11....21 1'''31' 8ll5' '·76 6202 un. 67602

.tIfl.IAl. TOTAL 1218952 39271 ..2 3281397 1980002 231~- "16ItH 2n~
S1'ORAGE ADJUST...-r ",..,. ~H'" ,,= tlolilOO 1·3700
AD.IUSTED -.rAl. TOTAL 13Slo752 ,"'''' 32ll~09l' 212klC2 ,""ao k}l26,3 2il67S37

6 YR. AV.

"'" 1'·0 19"7 U.. 19" 1950 1'5t 1"6-1'51

"aHTHlT RUNOFF-- 200.7' 209898 97982 "'H '17'3 113191 13'292,,- 1(>]8'0 1(>2142 81UO 1299 1670' 11152'" 1"221

"""'" 211251 812'9 U291 113111 68862 91102 106116

"". IU589 111:h6 122019 9101. 1925' 12590 109109
~, 1"55'71 19HZ6 61U' 157509 .,501(> 99107- noon.- 12.... 7. 951590 15382" "22102' 25219' 706602 '69520
~ 197912 16""02 .61.6" 8'''56 24560 ·60,,"1 21n91

"'""" 983.9 9.159 85902 97121 751700 1067.9 206114
".,.... 1"619- 9291] 8531.. "0557 U2U" 1'03" 10411

ocr.... 21562 819210 71159 IU71 2611., 57515 9 ..11

....- 165121 """2 115725 102'17 10nH "9765 926.,

""""'R ..3\107 50407 61986 10747] 1153 .... 70nl 1428]5

~ TOlAt. 2))21151 22550.. 8 1462936 1.. 11206 2391.06 162621(> 1948'"
$TQIU(lE .t.DJU511.Jff '"'''' "'= ",= ,,= """" .,= >2l83IlO.IUSTEO~ lOTAL 2619151 ",.,.. I~Q6.I;)6 ,,- ,,,,,,'" ""m< 196123'1

5 TR. AY.

n:M 1952 1953 195.. 1955 1956 19H 1952-1956

MONTHlT RUNOFF-- 10393' 61698 77791 11771 1·0935 81633 19228,......, 66725 ."94 80212 110229 1'7023 51003 152'9

""""
74256 1lI255 1020n 103" 89122 ....901 6l1n- 9.511 "'20 19.... ""·5 1851' 23U19- 63191- 5530'- 65210 260.... 315·99- 78102- 110256 83650·

.- 12315 551)) 277196 189681 11621 2U80'2 l1Uli

~
96622 8.0U 186561 93115 'un 502.)0 100'62

"""'"
1251" 75221 12"921 n .... '1 5120" 7950" 102310

SEP7ENIIElt 62266 JO...... 2 962.... 9102 "102 21U96 65231

OCT08E:R 97500 181908- .. a03 32513 "")6- II566~-- 51354 12910- 77336 \52958 20161- 51100

..au", non 69.·2 65232 156177 2'681 77'42

~ 7071.1. "0030 437619 1261.65 516226 ·'.067 2""'31 704211

S'TOIIIoGl AO.A/STW£IOIl ,,,... ,..,., '05800- l'flil00 C "''''All.JJST£D .6lVlU.6L TOTAl
-."" """ U55665 ,,.,.. """'-

w_. IoIOHTMl..Y 1tUNOf' tI H5.99- 5/55

MMIolUM CAl.£/'IOM lUll ItUHOf'F ,..... ,..'
.lWEJlAGE .6HHUAI. ""'"'"

1116118 \940-1'56

-.... TOlAL.$ '0I'l PE~ 3 • U ,. .. no
OF' COfrIS(CUTIY£ IIIOfffItS 5/55 111.... 1/.5 .. /57 ./51 5/H

FINAl. lolOHTM 29U69- 22160e- 263"'7- 79lll' lUZl66 1207105.
T07&1. KIt[ F(U

""'" , , J
~'"''

nl(Jl~! Of IJl1Ul\/ IT LIJC! mOM-' &I.I.REO-FLEMING. HOUSTDfrI
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\/A!EIlSBm 110. 12 P.ED RlV!X • l!lJ!.!A8II 1 IlD lUVDl lROH G~E A'! c:ot.!l:RT. GAG! Kl IWIEII:. ARX. TO 'ftXAS-AlW.lISAII lrrAft

LIJIE. AllJ:A 2,270 SQ. lC. (II'TEXAS)

ES't'IXAID Jltt 1IlIlIID7!' III ACU: rr:rr "'..eM !lU!USII. A.!lJI.IS11I:tl 01' aA819 OF I'IUSDI'~ USES

"'" to ylt. "v.
1'40 1941 1942 I'.) "" l'·~ 1940'-19.,

"""'"'" TOUt. 1,2) .. " "20 .... 512' 60Jl_...
MOIITI1LY RUllO" A.DJU$T!O ,Oft PRESENT COMOITIONS Of US£........, .6n ~,u ,...... 70214 ]06Z4 1'7570 50SS'.....- nll '.970 41199 2.'" 51"" 141'''' SUO.

~ ao~u 1291"0 "310 61919 229423 6369" 190111_L 5UU nClOIO 203653 I19:lU 'U)Ol 31)ln 17176'..., 141191 223231 "HU 65"10 2316,. ZlU10 "5'65..... 13922' 14)05' 10"78 11)''''' nlnl ]0"'" 1..1n....., n6097 '16" 51166 20'41 1'16' U2019 71"".......,
16532 2"2 15'93 lU.. "'09 '''119 Inn

""'""". llZ91 2547.. 17552 60" IUU '4'07- 1296ocrnooo nit 91061· 190'. 624' 5619 IUOU 211'2-- 26"" 1522110 HU' 10]17 166101 61916 5n..

"'''''''''' 152362 525" 6270 279J 61"" 1600' ""75

-.w. TOTAl. 71UI0 tou.." 115'''13 512161 U9l36 2142.,1 1090101
STOAAGE .o.lUSTfIlEHT
IIO.IUSTED .-.w. TOTAL 71"..10 IOU"' 115147] 512161 16'236 21..2"'1 10'0'01

, YR. AV.

"'" 1'''' 19"7 19"8 19"9 195O 19'1 19"6~19H."".'" TOTAL 1,2 ) 27n 5"0' "21 n" """ 229..-... ...
~THL Y ItUNOFF ADJUST EO FOR PRESENT CONDITIONS OF USE........, lUlU 75197 e"19" 19n21 207293 27721 11700"-- 2796'" '''25O "'72 180191 n7..91 1""12 t17119

~ 20220:1 lun2 176112 12"93 unl '1117 12U7"- 10202" 17'15 )91" 10617 776- '28"" ..1712- 2n'20 2061'" 21 ....18 T:t:t69 216001 '9617- 1626:12.... 1"'716 U'9'" 10U- 109U' "6967 272904 nlo17..., 199" 57'9' 102061 ,..,,, 11296 12'913 7'079......., 30662 16117 12U9 6617 12'0" 1302" '''096
"..,.... 320..7 133" 96ts "51' 2(00)9 200n ..6610

""- 117"2 '51' "107 ....'01 'lU" ... 216'"-- 294214 1"11 7921 1"666 U120 19"20 6Ut6

"'''''''''' 2223"1 79271 1071' 22599 7267 '0394 62107

-...,,".... 16910U 715.... 7"":11 191611 I ..,un 731044 1057"'1
SllIRNilE AD.IUST1lE1fT
AOo,Il.I5f[D -.w.. TOTAL 16910U 715..'6 7..IUI 191611 1.."n5 7H~ 1057"91

5 YR. AV.

".. 1"'2 un ",. 19" 1956 1957 1"5:-1"'6

"""""ro TOTAL 1,2) 2295 .." U'O 6170 loon

-...""
_THLY RUNOFF AOJUSUO fOR PRESENT COHOITIONS Of USE

........, 3""'0 2659" "676 72U9 91U "160- n667,....... 2120' 2un '''037 51121 U72U "'312 57611
~ 6)9"0 16116 11269 10.. 7:1. U ..... 7""0 59919,,,,,, "2"" ll"U 18..21 ...,.., 3119 311"2 106161..., 7"'25 .......71 2261.... 3..041 '1510 61"016 167"7:1.- 26571 In.. 7n" '" 17971 2"993 2UII

"'-' "'A 5676~ 9532 "3"., ,,"" 170577 10141.",,, '" "290 9715 I1n 5230 1:13'" 12050
SEl"TDIllEII 10'"" "" 1119 211 .... 1167 9911 1)19

""""'" 5"'''- 9115 lU292 511O. 12601 u,n_. 2170.. 1"96 '''061 1..11 7"" 11655

"""'''''
51096 1.... 21 105"- 106"7 1312- n161

~TOTAL 657'04 1""'11 635U' 502196 276916 1529UO ""2"
STORAGl: AO.IU5TWE1fT

651604 7"""11 "'U6 502196 21'69)6 \S29UO 56"217ADJUSTnl MNUAL TOTAL

........ ~YMMlIfF 91061- 10/"1 (!lmIJC rtOOll) I.O\Ilaml 1332- J2/S6

..,....,. CAL!Jf06lIt l'£MII IIUNOf'f 2769)6 ,,,.
,WEIIAGE _UAL IUlCIFf 92"001 t""O-19"

-..N TOtUS FOR PEIIOO5 , • " .. " '"O'f (:OHSECUTIV[ hlONTH5
F'lN"L liIONTH 10/"1 1157 2157 1/57 "151 3151

TOT"L "(:II[ FEET 6305T- 20942 1127.... 660991 27l2n.. 7152997

"""', ,) JD IRIUIlAt:!OIl USES ,) SOME Rf:l"(IIl'ttD !mES IClDlnm .LLFlED-FLEMI NG. HOUSTON
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I!I 00AlDlA A.'fD AlUU.lfSAS, ARU. 5,963 SQ. XI.

ISTIKAl'Ell HISTORICAL IMIOJ'J" 1" A..'"RI n:E!' l1lOM SUBBASIlf

, YR. "." .. 1940 1'41 I'll.' 194' 19•• 19'" 1940-19U

IoIO"THLY RVltOl'"f- 1')8' ]94'·2 \6101>9 1"'64 lOOIn 2"'41)6 20)4'.
r:EllIlUARY .JU' "'33'1, ...",. 811" 660126 1251Ul unol...," 35122 '9192' ,4114,1 264019 95n38 29'67)0 nZIn
APRIL ....81.... 1141988 185710' "lOll "'0"8 nOn]5 1011401'
~, 11'270 HnH 155UU 'Ulli IUtu, 1029036 10""0'4.... 476')9 uno' 516119 .. 11.... 415340 222751a 7115"
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STORAGE /lOJUSTIo'OfT
IIOJUSlED~ TOT..... )U9l0' 4""" 57U211 2800.... , "'''6''16 1162""'1 ~"'!5211

6 YR. loY •
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...- ~'''O, n~l1' 3/>1I~"~ 10~n., 10..Z021 101U.. ~U01'l

"""""" U~II"H 'n.- ~1I0.U IIS06U 1)1I2~16 1I)1)1Z ''1..76...'" ••""91 401'1112 ""6028 ~O",. lUU6 291"7 ......_.
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~
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'" 1561
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......,
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ADJUSTED AN'fUAl TOTAL

TOTAl.

......,
"......
""""­~,......,......
"""""'"oa""",

"""""'""'..,.,.
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236203
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2112.69
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...
.91967
911Z51
20259.
265711
92.5)1
5816.5

10029
11722
241.2
l6l6

9"'''0
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26"04
196058
".062
32.229
977790
6100n
215559
19427

6315
31192
11512
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51UC

3"1"5"

19U

.n

1351)1
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222160
272925
'''15'
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10127'
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2"1300

19.1
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9.493
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32151
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'926.n
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3526"
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]14"1
Inn".1321
9UO
1'15
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44100­
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19'9...
"U32
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11435
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7..15
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691561
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21'971
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"'''642
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IUO
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fEIlflI.WI'I'

""""--.......,.....,
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902)1
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61."
IU,.
41)7'"

150922
11."
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1165121

I.'''.T:59(>'
81604
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~.

"..
~.

.....",,.,.,....
""""'".......
""'"""
-.aAl. TOTAl..
STORAGE ,l.DJUSTMEHT
.eoJUSTEO~ TOT.I.l.

_'12_2
_99_55
)9""
2UtO_
_IOH2
11]61~

11112
lI5D

22U'
991f

]39160
]10912

'~53"6
16900­

3536196

260"2
16991'
1161,.
)21620
21])9_

51)]00
2059

o
o
o

11913
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1'11651

o
i6"d~~
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"0.111

a;un:s: 1) rIO IRllIC;AT1D:l USES 2) SJIo!E R::POllTD ~S!3 KJ~IFnJl

;) SCM: Wol IltID'F VA:.LOS IW' BI: UA;:L'lU..!: EE.:'AUS!. or SU!n>......~ l:BI:S l!':Jlt E1C:J'.!:
\;Ju~ RA~ TBA-~ "':II PC?:,:JIl .•~ t'BI:S X~

.. ) .uuur.m r.:f(~ n :oMI'CE:E: OR t:;::~ :etb':FJ:':'l;""l



, ;/Am.S1II:lI 10. 5 SUm!!lIV!'3 - SUB!.ASII' A SA!ID IUVDI AliOVE GAGE: lILIJI HUmU.. All£A 1,~~5 SOl. Itt.

ISTDIAD::I a:r JlImP'r Dl .A!:RE n!T 7!lCII !li3BASDI. A.:lJ"J5'tt:) 01 usa 01 Plmll::IT~ USES
..~ VITS .u:a.r.u. 1'M.w3 A:l."US:t:l Pal tFnC! or !r:'CIUGt. CXIIl'U:nll ell tnaJl COlS!ROCt'JllI'

F-2l

~T~T RU~" AOJUSTEO FO~ ~ESE"T CONDITIONS 0' USE
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-­..........
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.....
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1940
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10060
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"""18"0
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'3\05.
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20111

'.170
56120
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1'4200
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30'30
19250
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noo

1'.70
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7230
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211900
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,no
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116JOO­
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~THLY RUNOFF ADJUSTED FOR PRESENT CONDITIONS OF USE
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" ...
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""""""'-..,
"..
~......,
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-...... TOT.L
STOfU,G[ .lOJUSTIIIENT
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,)

130000
lIl5000
lIUO
111230

1"1100
211600

]990
1620
11110
'110

]99500
11190

IIlMUO
10'100­

1375030

195Z

2001

)9'0

""0
11]10

202200
115500

1119110

'"H,
"1910

10110

1ll.615
l1l900­
259715

69110
1190

)11)0

101500
""1'0
)0"00

2910
)190

nHO."
5UI0

199500

562161
155000­
1l01Ul

n'

21'10
5510

",.0
"'000

1l5,,00,..
IIll0

."UIlO

'"""0
]2)10

U'U5
11""00­
"'1015

99120
'1l290

1116)00
llno

161100
11110
61110
2370",m
1920
)0'0

5)95110
UI'oo­
1576110

88110
ZZ'''O

l'OO
26590
IllnO

nllo

",,
51900
Iln.o

11110

1960)0
1l1000­
Ino,o

72110
171'00
I5no
)1'70
U090
"110
1'110
9660
2020

911)0
11700

)160

602120
119000­
1l'"20

195'

lUl

61110
11)1100
50660
5UIl0
'130
lllO
1'10
'lila
)"0

'"'"'"17).,5
16900­

'''51

lU600
1102000

11090
1l1l1l00

2290ClO
"6110
20lleo
112)20
25110

1050
18)0
lUO

915350
1]11100­
151250

1956

1620
lll91l0

1100
1050

5I>no,..,,,,
TOI0
H20

91190'
117500­
111110'

1190
75no
1(11)0

3110
17'10

U3500
11990

'"".
'"12'0

19110

ItS'l.
U21DO­
11l"16

1957

6110
19270
962)0

",.00
""DOD
160)00

UlO

'"111'00

I"nll
u,oa­

1190111

'"011
16'U2
6IU.
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1161112
19111
10UO
10197
100)9
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11951]
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60U05
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2055'
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"1]6
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IU6
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119H
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MONTHLY RUNOf' AOJUSTfO FOR 'USEIiT COfIOnlc.s Of U$f- IH6 20"'0 .0060 10U90 nuo l....00 10540."...... 1"'0 '6"0 "ZOO 26290 uouo 15loe .'212
~'" 11860 192100 61920 2110- nOlOa 222000 tOlOU-"... 619.0 5'.)0 183600 9'990 121610 919700 2'OJTI

21100 1,.500 '.3100 n600 )11900 ..... """"JUNE
.6520 192700 79110 '69'00 un.o ...... l1un...., .. ,75el n070 9925 ,no .... 109300 ...........,

10eo 12010 56160 251" '''' ln,o nOMSD"TOillEFl 11420 27100 20740 In. 1060 ,.10 ant
0<''''''' 2140 2UlO 11000 '''.0 '2'0 '5440 2.""""... 29600 290'0 15110 '110 TUG .J7IO ......"..... 204100 no,o 2"10 2n,o 61UO uuo ..."
.tItI'«,W. TOTAL 513196 10''9'10 ""0' nun 9996.. 1.... MO lOSlM.l
STORAGE: ADJUST,..EHT
/lOJUSTEO~ 101.A.L 'In" 1099910 '9"05 711922 ' ....19 19"~O lOnM2

"'"
• Tft. AV.

1911' 1'''1 ,~. a., I'!O I'H 1....-1"1
........" TOTAL......,"" >l 1691 16" lUI ll6' lJIt UOJ

MONtHLY 1tIJ1IIO" AD.,IUstIED 'OR PAUIE"t COIlOtTlCNlS 0' un- n)~OO 1119?0 10l6l0 !600- unoo "... .-""""'" InAOO !~llO UlllO 61600 nMOO 11)70 ...."
~'" 11..150 100170 176600 lunD n~10 ,.no ,.....
-" 1:57010 16"00 6hlO '00)0 .92.0 2n60 ..."~, 166)00 uno 211100 9UIO nnoo )Z9~0 .-".. ."lOO 11610 1'060 lMI0 92..0 .... 101061..,

21120 U060 1110 ""0 uno UTI ............ 5010 '" "AO lUAO !0960 un UUI""'..... UTIO 9",,0 lOU 100'0 uno .... 1"'"o=ovo lA600 m • ..., H270 l1Aoo ,.u ............ 21lT900 1"00 1.10 l~'OO ,.... uno "....."""'" 1161>10 21)1)00 11..0 '1140 1.~'0 nOlO ....,
AHHUAl. TOlolL I n,.oo 111969 191240 1.1150 1141"'0 u.n. ".,.1
STORAGIE .l.OJUSl/IEHT
ADJUSTED .l.NM,IAI.. lOTAL

llJ'.OO 171969 7'll.0 1.1150 1),....)10 u.n. .....,
, ,It. 1.'1.

"'" 1"2 195) .... 195) 1"6 ..., 1.n-l9M •,.......
TOTAL....... "" " " '" on ... 1/lT4

MONtHLY 1tIJ1tO" ADJUstlED ,Oft PRU£N1 COMltllo.S 0' USE- 2Ul0 57210 '''90 n.l0 uno "no ,n..
'£MU.I.I!T 36"0 )UOO 6)410 5)"0 u.uo MUQ. .....
"""" 615.0 10HO U120 15'.0 uno 1...270 ,....- no)OO 45560 21090 110060 9.10 nuo .....
~, 104100 )66'00 "no 20160 nolO 5)noo 11..02
""'- un60 12915 nno 1060 262" MnM SHn.... 5U) .)110 1110 ~no 10'0 ..to 1""......, un 115)1 m ,... ,,, tn. .'91
!U'T£NB£R 1010 lllOO ". uno ... so,. .....,,"". 1)51 )9Al 21011)- Inl ... M'A-

"""'",, nlo 11100 lAUO )005 2110 ,....
o£c£... BER 66690 51650 22990 16U m. 'U1'1

MtI'lUAL TOTAL ,.,1181 1.'O'~ )n1l1 1561A1 121.U 10215•• ......
StOflM;£ ADJUSTMEIlT
ADJUSTED ANNUAl.. lOTAl. 517111 1A'095 ))]111 lUIAl lUlU lUI5M "",,,

IIIU'OItIIII /IlIOHTltLT 1l\.lNOF"' 21010- u,~ (1llRmO rum) lDI \/A'lU. S30 '/56
/11I/011_ CALlMlAA TEAR "UNOH mal> ",.
AV£RAGE: .IlNNUAl. Rl."Cf" .n..5 l"'O-l'M

_l.toI TOTALS 'OR PEAlOOS
Of" COfrIS£CUllY£ MONTHS , • .. .- .. ...

flNlll MOHTN 10'54 11"6 lin .,n A,n ./n
Totllt. ~ '£[1 2660)- un 10AI02 )07U. 1990... ~"onl1

.orss: >l .0 USI ADJIl!P!MD'T JIWI! 1ll.U.IEi>nDUMG. .....,..



"'A!'l!:RSBm ~. S !WIIJIE~ • SlB!ASDI C !ABIla: lIIY .nl.CAG£lEAII GUll£'~AJ'I:A 10 GAGE At LOO.lEPar!, LOUlSlA&\,

ESTIXI.."UI Ilrl' IlLiWO", II At'IlE n:I1' PRCM lII.I!SAStJI. AllJllsn:D 01 U!lJ5 or P!l!SDT a:a:IlXP'!'IV1: USl:S
.uc VI!II All!IW. TO'I'..u.a~ lIZ !7PEC't 07 STI:JIlJlllE lXlIII'tZ'ntI CIl UJ:D COIt!l'l!llJl::!'QI'

F-23
AlIU 1,SIU 1IQ.JlI.

TOUl 1,2) '"
1942

10'1 2510 ... 6 Tit. AVo
l'4o-1,U

~'Hl.Y !tUMO" AOJVSTfD FOR PIl!!:SEHT COPIOITIDIU Of USE--"""""""~,....,
~,.....,
SUTUIOEI'l
OCU>O'"-­"''''''.
ANN..IAl TOTAL
STORAGE ADJUSTMENT
ADJUSTED ANNUAl. rOUl

36712
20372'
32299
56119
,stn,,,.,
401611
U603
2952.

lOll'
Hun
55)512

13aut.
2900·

un6'4

.,nOT
1'40U
2S16n
1419)3
1"15'
U15.

275'77
11472
221U
74214

Z4nu
I.UII

2012'18
2100­

2080518

115122
TIl03

193275

1"'2­
·.135·
lH660

41739
"7728

101292
1930

1l!>OH
"OU

1231669
7100­

1224'"

11)10.
·uon
25912
5140.

1977-

10'"'­
lIU'
'13'
'"1262-

"11
117'U

UtO.l
11_77
n4no
)111'6
'18'2)
USIU

nl0
11....
1119
1910
60520

'420'

2199511
'00

2200018

'61 ....
12]1711
,no"
nU97
en"

2"1017­
32'6)2
,nnu.,

lonn
411'"136616

2342""
"0­

n.20'.

260061a ..,.,
lzn_
19n...
2.091)" ...
129064

1.21%
296l'4
)U4l'

lOOh9
15""

Uln02
UOO­

I51n02

"""
AEPOflTED........ "" TOTAL 1,2)

19"6

1192

191>1

'"
1951

3019

6 YR. AV.
19"'·19!1

MONTHLY AUNO~~ ADJUSTED ~OR PRESENT CONDITIONS O~ USE­""'""'"""""­~,...
~.......,
"'"""'"ocr....-­"""""
-.w.. l'DTAL
STORAGE AOJU5TMENT
ADJUST£O -.w.. TOTAl.

)Inn
"lin!
50l'922
1")"'''
167601
",on

"012.."2l'on
1"25'
17174

208366

2)33311
2900­

2))0"11

2l'1)7I>
191"16
)09)4'
n0909
20)089
35501
115J..
Z..~9
H'

2"69
11)5

15196-

1203641
"400­

11990.1

209659
H52.2
uGOn
115.25
20ll)

1212.1
95"2
m."
109­

9599
160n

1014213
19200

109)"13

11'0'"
115'''2
1"0319
139220
Woll)
36161
5.... 15
50115
11142

lZU••
59911
611l'!

992619
)1900

10)!!19

)).1..
nU62
)UOI9
'5529

22U84
25"269
51553

8925
123••
1118"
1)4)6

12016

"9n9
11694

1255'"
"111
2Ull
2"'62­
111.'
20.2
5601
Z6l­

10""
11194

)9)054

2lM16
unl5
211210
12..166
Iinu
un.,
,noo
11901
1061J
Ult..
tl24l'
4nn

union.."lUl ....

",. 19!6 1951
! YR. AV.
1952-19!6

...-....L TOTAL
STORo\GE AOJUSUlvn
ADJUSTm ....M.IAl. TOTAL

MOftTHLY RUHO~~ AOJUSTEO FOIt PRESENT COHOITIOHS OF USE

.1802
161212
1,nl"

92151
253042

16459
lUI

n"6
1961
1410·

55"uno
ItOn2

1l0In

,..
"'605
2l1'"
61006­

19011'"
306109
3.116

8066
6521-

11)4915

255J9

10261
119.n
62925
10111

11161f.."nu
1)43...".
1680
1981

5020n

lOll

179516

10161
15'51.

8219•
Ul161
150.Z"
n6l!
11111

lOU"
10511
IU9

'".Z"9

1195.6

2261)

1616'
lUlU
• 1011
32160

lIUll
26926

2921
1060...

15152­
)1061
357)6

"l12011

5)981
1669S!
29U80

5""'"5)no'
2661>10

U171
un9
)2U

"2711
J"504

14!l0.1

11.. )62

57225
28996)
1111!45
"1"2

169661
s.4no

6210
30n

204­
629­

9)U­
12510-

1,2)TOTAL

­'''''"''''""'"--"'"..."

""""SEPTEMBER

""""'"_.
""',,..

""""'"..-""

'I \lIlLY KJIUIIIJII, • IJIll, USES 2) BOllE IID'ORTEII USES lCX>1'IID
3 AllJV8TEll P'CIfl !ft'(ItAllE _ CDMftEn: OIl UlIDDl COKS'l'1IlJCTIO!l'

" .. , (tlJROO FtDOD) to.: 'JUDI 629- 10/52
'..,

19.0·1'"

........ IiO'ffioI.Y "'-"'Of'f

.-... CAL£IIOiI,Il Y£,t,IIl 1lUrc:w~ )
,,[RAG(~ It\.ftCFF )

"..,.,... TOTALS FOIl PfNOOS
OF CONSECUTlvt /IICM1H5

FINAL WO+ITH
TOTAL ACRE fEET

,
12/'H
11592-

2"1017­,,""
1240821

•
12'''"
50061-

..
.151

825115

"... /51
In.n6

"LlREO-~L£HI"G. HGUStO"



F-24
~ so. ~ sum IlnD - ~I1 tl IS 'Z'EL\S nae GACZ A"r r.oo.u:SPlII':, 1.allS1.Uo\ TO GAG! u.ut

ICLUI, .ul!A 159 SQ. MI.

MOfIITItl'l' ItUJIO" AOJUSUO FOR PR£SEfrIT COI'IDITIOlilS Of USE

Io101'1'''1,.1' RUNO" O\OJUSTEO fOIt PRESENT CONDITIO",S Of USE

TOUl,.

-­""'"""IIlARtH
M'IIIL
~.....,..........."".....
"'""'"-­''''''''''
Ao'IHUAl lOT.Il.L
STORAGE AC/.k.lSTMENl
ADJUSTED ~A1. TOTAl.

TOTaL

-~fEIlRUAR'l'.........
~..-............
""'....."."""-­"""""
~T01AL

STORAGE ADJU51MEIfT
ADJU5T£O --.wlI. TOTAl.

,)

,

"'261'
11913$

2142'"
""OloO
57)15
57600
1U'O
19591
nu
IlU

"6U5
31':)995

''lUDa

116995
190080
143'11)
990.'
.na
U2S0
1. in

11)2"
)26)

H61
21"95­

102105

nOI'll>

"0196

1952

,

198'.'
nS90

103170
2<0615

llUU
1.... '.0
nIH
9102
691l

22950
2051'0

80110

19U

2.]'00
581.0
'5J!!>
78'30
B'~~

6'.'
4023
1"11

'"on
2.... '

11190

52''''2

1953

19U

a.

56..0
52920
..200
1"""5­
.5000
·2030
113.9
'>u.o­
9.05
Ion
12"2
2065-

20025
125615
5J.15
81720
7U5­

22140
.091
HU
no".

·00'.
S"61

HUOI

311501

,..
6105
9693

1"45
55"

""111""­
7.'~

2212
110229,.­
2696

"13"-
SHU

]HU

911'0
82HS

10n30
nA05
12150
\50)0

2·'0­
126'11.

3120
·'IT·H
anD
H510

1955

19....

,leU
30315
92010
8".0

203.00

1"','"
"6"
2190

U114
114'

156-.1
""00

1'50

21U25
61155

201915
2'190

11'010
2uJ95

..n
J015

'""91"
12U
"595

1956

."
U9I55
919)5
51 JOO­

2"2100
"9"55
J9510­
50510
2JIl2

3125
26055
llo7'O
JII15

632682

632612

1951

1"'25
20700
51255
"5855
1963'
1"15­
7517
Inl
1111
m

'"17352

112065

112065

6 YR. AV.
1"0-1945

Inn
16601
••911
65"'1
10911
••"0
.0516-,
165.
1l3"

51152
1071l

6 ylt, It..,.
1''''-1951

125910
197n

10nl0
6515.
"21t!
60211
15.0-,
17.0
97..
"56-

3597.

552116

5 TR. AV.
1952-195.

•

•

IoIONTHI.Y RUNOFF AOJU$1EO FOR PREUNT CON0I110H$ OF UU

REPORTED

-""

-­".""",,,
""""--.-....,
""""SEPTEIII8ER
OCTOBER
NOVENB£R
OlCOlBER

70tAl
i74

6997
39105
H155
65610
,,"025
11970
6113
270.

'"..,...
6615-

."
15110
60590

20'0!5
21'990

UllOO
127,15

U55
101,.

2052
1197

511'­
9900

11"50
11620
1'1n

)l117
63090

"050
1152

'"192
18H­
.320­

561-

o

1"'5­
1595

21Z15
56."
27515
10296

U"
35505

]1.­
26"1
11"7
17n

"
1110'

'29.0
11560
UU2
11720
J5lJ
1696..,
mn.,.,
'"

261"
20070
29110
'''515

ll90'0
17930
27909
2.,1,n

'11'n1'10
59160
""91

110lZ.
31"65

"119
100'9."
'"501-
m

6/"3 (:tI!lI!lG TLOCDl LG/101ATER 158 10/56

''''3
19"0-1956

~ TOTAL
STOfUoGE AOJUSTN[I(T
AOJUSTfD ANMJIol TOTAL

IIIttNUIII /IIIClHTK.., R\.lNOFF
"'MMUIII CALEND4A TEAR RUNOFF
AVE.It.AGE IlNNUAL RiJl'+OFF

__ TOTALS FOR PE:RlOOS
Of CONSECUTIVE IrIlOl'f1HS

flN"l WONT"
TOTAL .I.CRE FEET

.~: II .0 US& AnJUSnCI:fr l'\olll!

209208

209201

,
61.'

12012-

n.ll)

•6/"3
"OJZ9-

nun

n1597

"'I'"26115-

170...

17016"

,.
""nUll

'"./57
3!>1"959

AlLREo-FLEMING. HOUSTON

•
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VJ.1D!ID!) 10. 5 sum~ - SUlIV.5D 2..D' 141ISlAD 7l!lllll GAGlI: Icr LOOUISPal:%, t.a:1ISIAM TO G'GI B.IJt
KILAX, AIlI.l. ~ SQ. le.

IS'::~ nS'::-autA!. l!Ul'aPI' nux Si!!IASD

19410 1'41 ,... ' ,It. AV.
194' ,... ,... l~IM'

MOfIITHL T IIVHO"

......, ,,.It 260n, TUf. u .. 10'17 zu.n nM'"......... 247.71 U22a 691... 121'0' , ..u un" ,-.-.. Zl090 U6054 l1M"O 20119 non" 61260- .N".... 6)OU '12'" tnn- un 11"" HloUO It"'~. nn, 16"1) 59000 " .. 2....0 ..... IOUU.... nuo unOI nt06 101U,- 19IM:tt 51"'- ..."
~. 2271'4 lUlU l.no 91.21 60n 6''1' sun

"""" 2"9. U721 19"- 2991 U,. '0'02 nOM
SEPTEWflEA 12271 90n 12"1 .... 20011 'on lOon

""""'" 14" JOO'O UIO nu- l"" Ml'l 10'"-- 116n 2697'" 1621 sn. 2051" 1"'2 non",,- 40H4' l05n6 nOI- nOT- ..... '11'13 10".4

............. tOTAL 110'511 14nl18 '''''10 4Z". .n.l. 1l9'U nUTI
STORAGE AOJUSTIIIOlT
.tlDJUSTED .-w.. TOT"l. 110n11 1''''118 31"10 424" 9'''14 12'.,16 '".".

• Tit. AVo..... .... 19" 1'" 19.' 1"0 19'1 1.....1"1

!'KlINT"LY JlUItO"

......, 2U'" un.o 2un 12047• ...... u,n In.,

""""'" 2.9216 76221 1....7n loun IOUI 2n40 u ....-.. lIun 125021 TOO" ,..... z..n, ,nu UlHU..... 12"" 10'4" 107144 nUl '4'11 60UI .....
~. 114,n JJI" lOC"~ lS9U 15nu 1514. )un.... ''11)0 '110 290ll ''''~ '1041' 1904'- ..-.., '11'" )Zf~ ".. Jl16- lUez .... 111'"

"""'" 10)20 1111 un 1"'1 "" 172' " .......... .,n .1> ... JOO. .... .... ....
0""_ "" Ull ... U)99 .... u •• unl- )604'- 'UI )n7 2141'6 ,... ... ,,,-
"a-. lJ1I1'I 1)4" 7116 no" .... nUl on..

-.w.TOTAl. ll14OJ) .'42n 406422 6.n" II"'U~ 21170' 12<M••

"""'" "'""""''''ADJustEO ANMJAL 'OTAL 1114015 6942n 40"22 6"'''' II...I)! 2,.70. noon
, YJI. "'I.

,,~ 1"2 '"' 1.54 In5 .... ,... ln2~1"6

~rttL.Y Il\JMOff- 9n4 19124 24190 241'- .... ,." ,-,......... )un nu. 2)164 UU' "11' 2nl4 .....
"""" ""I 26.2n IOU) 2n07 UU7 )9n. nw.- 16022 ,W.. 41107 74)17 6."1 4U)) 61"'"
~.

JlO)) 140440 .UlI ''1'7 24544 '00110 144)11."" 156'4 1'1147 )JI0 I"" .." U'Z'M .......... '107 .... 1)10 '712 2U:" ,un ....
....". ,," 1420. ... 46"1 '" '711 nlO2

""'''''''
... 2690 ... 4'0- m '" ...

~. ". U70 2401- .... ... ........,.. 1110 691- ....- UO) ... ...-
"""""

..,,- 12900 ...- 2nl ... UI>

-..w. TOTAL 274297 1146U2 1I171l 22402' ...... 570114 ,'1'.,0
SfOlUGf AOJU5TNIDff

274297 lI17lJADJUSTnl MNUAl.. TOTAl. 1146U2 224021 ...... '70114 ',,"U

"'_ loIl:WTt4t:r Il\.WOff 10~m- "" (mIUIIO PLOlZl) LClI IlAft:!l 201 9}\.,
_-... ~ttM IlUfrC)f"f "'j
"EIUG[_~ 64.n. 194G-19,.

_ TOTALS fOR P(JIIOOS , • .. .. .. ...Of CONSf:C\JTrvE /IIOffTH5
flNAl IIlOHTtl 6/4' 6/4' 6/4' "" 4/" 4/"
TOTAL ACRE FEET '44.4_ '2'7)- '4))2- J6ZJ'O 111'472 ...146.'

"llREo-flENING. I4OllSTON



F-26
V.lDllSUD .0. S a.um Ilrllll - stl!&\5n J: III ttv.5 rRQl GAGE n:.ul Kn.AJI '!'O (WlIl lIVJt IIILm, ARLl lSI," 9:l.ICI.

Im'DtAft1l ll!T RlllfC1'7 7RCft Sl./lW.SIlf At1JU9"r!{) (II BABlS C\I" I'R!SEIlT ClJISI.JXl"r!V1: USES

"'-'" 6 Ylil. ,,"V.
1940 1911.1 1911.2 19"3 19IU, 1945 l'40-1,U

""",,,,, TOUl....... "" 1.2) 2'919 19629 z..., n'H "11')5 29105

MONTHLY RUNOFF ADJU$TfO FOR PlIES£/lT COMOIT1ONS OF USE

...- 22""0 40..102 lHO.2 1185'4 11770' '91003 24'506.......,
11540' 1)'9" U2005 Hzn I'·'·" "11511 uun

~ 10HZ 2112'9 23"722 '205' 1'''02) IOO.ll UShO-" "501 lu..n 2)")04 11021 26".' "061'. 204'50...,
1611'" Inn, 1635. "lnT IonUl 3"_00 20n15.... 16462 Ulno 110'''0 UUIl- 3"415 "n'l 14'''•...., U.,. 29350' 132'" 161164 sun ..,.0 nuu......,
'911'" 76110 51'61 U371 '.'69 11652" 120992""..... 45167 71511 1015al 29293 660n Il.U26 62291

""""" 28114 572.. 3U4Z IU'!> 3U27 nU6 ....","""- 215/02 161040 32.9. 37181 ,99Hl Tun '''041,,<><-. '50019 105151 ,un 41'''' 150815 11290. 197069

-*- TOTAL 202.. '15 U,.".. l1U6021 6UU, 2002nl 2290115 1169652"""'" ..,..,.,"""AO.lUSTED ...-w.. T01-.. 202.US 22U.,· 1.26021 6)7107) 2002))1 22,Oln In'U2

6 TR. IoV.
"'-'" 19.' 1'.7 ,... 19.' Ino 1'51 l,.6-lnl

Pl£I'OI'1£O
TOTAl.......... "'" 1,2) )0591 lIU' 5Hl, 39168 '9'.' 60'"62

MONTWLT ~~" IoOJUSltO '011 PUSlMl COflOITIOtIS 0' US!:

...- '.1519 616611 1176" lInu 22:n21 170n2 217171,,- .'nl. 21121' 2uno )01727 n021. 611.1 2nn'...~ '''In 2U2" 1'.2.2 21"19. .nul nus 27...91_L
U5nl 110''''2 211202 U5lS1 102352 22.1)] 22lS'"..., 1.1116 10'."0 22901 200lS2 18'111 120"2 1'0."".. '20599 llUU ".08 810"5 ,,"'U6. 20606 noon....,
"'''9 H228 U • ., 60871 'illS IoI'M 1011')

"""'" 1)099 20172 110190 61557 "'26 1"01 )9025......... .,Tll IS.. I Ull) 27112 nUl )62)) 21)"
ocrnoao '21'. 1"1' 111M 61611 3~"'91 2UIS '''U....- 9171. "", 11990' 10)1S '57"'2 2UO'" ,n..
,,0<-. )."06 207527 61)05 2""9'''' )66""7 52115 1S'661

•-.ww.. 101AL 21"'2002 1&301'0 11''''052 202502," 2352111 'ou,. 1156721
STORAGE IoDJUST/olEI'fT
AOJUSTEO ANMJAL TOTAl 28"'2002 1830UO 11""052 202502' 2352111 90621'" llIS6121

5 TR. loY •..... In2 I'" 195'" 1"5 1956 1'57 1952-1956 •
"""",m TOTAl..-.. "'" 1.2) .0"'50 310116 .5)oj '1110 3• .,1

..oPITKL T ItU,..Ofr ~OJUSTEO fOR PRESE,..' CONOITIO,.., 0' USE

...- )231] IU" 150,"0 5271t 12556 "261. 6119/0
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\/ATERSHED NO. 5 SABINE RIVER - SUBBASIII F FRQ4 GAGE NEAR RULIFF TO MOU'l'll
AREA 320 SQ. MI.

ESTIMATED NET ANNUAL-RUNOFF III ACRE FEET FRQ4 SUBBASIII ADJUSTED ON BASIS OF PREBEIIT
CONSUMPTIVE USES

Reported Eat1lllated

Conaump· Rjstoric Adjusted

year the Use Runoff Adjustments Runoff Averages

1940 0 518,129 167,740 350,389

41 0 508,508 340,768

42 0 359,513 191,773

43 0 224,724 56,984

44 0 626,732 458,992

45 0 678,075 510,335
6Yr.Av.

318,207 1940-45

1946 7,850 767,753 600,013

47 56,989 464,801 297,061

48 106,033 323,941 156,201 •

49 120,394 551,577 383,837

120,036 532,083 364,343
•

50

51 129,971 210,605 42,865
6 Yr.Avo

307,386 1946-51

1952 144,402 362,602 194,862

53 167,716 408,991 241,251

54 146,845 228,674 60,934

55 160,190 346,452 178,712

56 167,740 262,903 167,740 95,163 5 IT.Av.
154,184 1952-56

Min. Cal. Yr. Runoff 42,865 1951

Average Annual Runoff 266, 146 1940-56



IIATERSHED NO. 5 SABIm: RIVER - SUBllA.SIN FL FROM GAGE !lEAR RULIFF TO MOO'1'II IN
LWISIAllA AREA loB SQ. MI.

ESTDIATED NET ANNUAL-RUNOFF IN ACRE FEET FROM SUBIWlIN
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2&157
l06n
'197
1101
l121
1151

.llS7

10.700•
'00­

10·616·

.19'0

.2.'0
n500
lIUO
91"0
lSno
1110
uo,,..

\"'00
2.990

JOUU
l'OO­

JOJU2

"lI51
2"l"Z

,1$219
'''019
69569

12'0'"
0696'
"'95'
IUI9
U'O'
lS19
)11'
I'"oS.,

"7000'

'''''"70'0'

11310
"9120
2'670
JUSO

156600
6110
1"10

'"'"..
1020
2"10

2'UOl
"lOO­

z.uoz

"'1'"231'Z25

""0
IlllO
UUO

1605\00
)76100
16.100
lO"70

''''05160

7"Z20_,00-
711020

".
"/51

510'''19

JOZ99
6.11'

105577

12'''"
lIZ2'"
zun
.167
501l
un
u"....

,..n

nun
22'0­

516Z77

"''''''' 'I 01lLY KIIOI lRRIGA7IOJl USES
:2 ADJUSTED FOR S'rol\AG[ COI!Pu.'tt 011 um;E!l CO:a':'Rll.:"!'IO:l



1IJ.'rZRSDll1f0. 6 DCUS lll'aII • BlIDASIII 0 AlIiQJ1.I!!lA 1lIV!.'I. rllQol GJOI ICEAl'I LlII"DJI TO MOU'I'II, .uw. lB89 ~.IQ.

I3'TDIoI.'l'tll j!IJ!I07JI' I!'I ACRE·l'DT n()( 3lJ!lllASJ::I, .lWU!I!W CI{ llASIS 'JI' PRlSZIl'l' CCIIIJUKI'TIY:I USIS
.ulJ) lIt1'lI AIm'UAL 'ro'l:ALS AIlJU!r.ZD laFt I11ET 'JI' srawlI ClJoll'U'm eft tlllI::IJI CCllfmM:'l'ICli
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REPORTEO
ANNUAl.. USE

TOT,t,L

" " " .. 19'" ".... "..
"HOfoITHLY RUHC" AOJUST!!O '011 PIIEHNT CC*01f10ft5 OF US!!-­""""'"...,,,...."..'"

JUI'I!!"..,
""""'S£PTE..8ER

""""""""'­'"""""
ANI«JAl10UL
SltlRAG£ AOJUST..OO
ADJUSTED ANNUAl.. TOTAL

lUlT9
Hena
90166

u,n9
121122

18639
22'08
Inn
12'0]6

6316
13220

a09810

189"116
1"63090·
"'1096

/000313
21909"
361082
10..955
271911
2'7330

73830
29329
2'0]6
39226

'/02152
1916/02

2522620
973990

3'096610

160786
12..U2
196771
2.....03
1'63'"

96286
'1167

12"71

"'''81....89
17090
155.,

12....,...
99..60

13....0.....

91..76,...",o..13
291"­
U6"
U76
9125
6011'

""0.."""251"

29'0192

"""0"3332

7un
1... ' .....
203923
23....91
919223
266566

12611
U07

21"55
7142

23780
186'"

2U7tSl
"81'2..0

2....391

HU1l
"21l'l
20..71
.....7U

13 ......'
'23"2672'
5l6!5l

n",,­",.,
.1761

In'H'
1"'''''0­

111''''J

UNon
2:ztt'n
INln,..."
2Hln,.....,no,­,-".n,.....
216211

1..1....-..,.....
10T&L ,,

1910 7..
19...

..
1950

..
MOHTHLY RUNO" AOJU$fI!!O '011 PllESENT COIIoOITI0II5 Of U5E-­,,,,.-

-~..."~,­~,
"""'"SEPTE"8ER

"'"""'""""""'""'~
~ TOTAl.
STORAGE .D.lUSTJliENT
jl(),jUSTEO AHNl.W. TOTAl..

"229U

' .... '2'
350510
236'3"
IT''82
218512
"9221
2'8)9
20"0
19639

180291
1'6''''

2"'6800
1"20

l"38UO

'21779
121639
215967
11'508"
9721"

129000
10299

7657
Hn
5511

'''387
781'"

1"263l1
219....0

1709751

68577
2..2.. 17
176060
178267

62912

'000'
"'""02'
"081

'''I21806
19763

820988
1'08550

"""

132167
112''''
251"7
212016
l1un

WI,99
221'76
1660..

e710
12.....07
...707

2"0786

1....79'77

'''''0­uun

'82770
/012381'
2909"

12""292262

101""/0,.,17
16071
1722"
1..29/0
13'73
20'06

22,.,07
"~210

26'91017

..UN
31M'

106967
U1314
'217...
JJ12,

"I'~12"0
21.01
"M

'''''M"
531064
1761J.
7"."-

...."..­,-,,-,....., ,
.un,­......-.
"TIl..-,-..."......,

--''''''''"'.....,...."
"'"'''''
~",.",'"
SEPTEIoI8EllOC,""'"
lIoYOlBER
DECOtBEII

4M'fUA1. T01lll
STOAAGE 40JUST",£NT
40JUST[Q Al'lNUAI. TOUL

..o.ITliLY IIUNOff -'OJUSfEO fOR PIIESENT COMOITIOitS 0' USE

REPORTED

~ "" 70Ul "

1952

,

,..,,.
'2387

1)"9H
1"210
189510
~67"
1093',,,..

2766
2672
870/0

2111>"

6531'11
160300-

"""18

1933

,

"'768
112676
'''.T.l9
110787
91'0969
117163

"81>0
2....03
1066'
'5'0
9126

'''119

112910'
227700­

1602108

195"

"
'''62
...563
2'219
n227
88937
29812

592)
2"7

"",.65
11619

6285

3137..6
256690
310..36

"
121n
941'5
'1339

12'1'07
"1'7
U/o20
601..

2'141
nn
n22
"151

""
..607.. ,

'0160­
..10"9

1936

..
1"'~'".",.........
""'2
1""2

""2'1'0
5262
2..01

"".."
'03161
562710
66...71

....
JJ0l'6
621"
62707

5"'''0" ..."161
10119
"21

159623
11""'M­
2t7873-

:U5S2,...,
121219,.,n'
2701".....
IIJ,"
11'",.n....
""'"M

nUM.....
""U6

1oI1N1IotUIII 1oIQN1)L' R\JJ<fOf~

",NllolU/oI CAL[N(Wl~ RUNOFF ~l
,wER.o\GE IloHIIIIAI. RUN,"

AL~ll(o-fL(NING. HOUSTa-

U
"1'7

2,,1'61

•121,.
21225

•10/"­
8299

_UN TOT4lS FOil PEfIIOOS
~ CONSEcuTIVE IoIOHTHS

FINAL "ONTH
TOTlll ACRE FEET
Il~S, 1) 110 US! AilJU9!'lElIT Kl!I:

2) ADJUSl'Ell F'CJl srlJWlE lO/ COO'.ErE OIl lJ:I1DIll CClf9!lllJCTICIf
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VAn:IISIIEll 110. 6 Im:1ID; IlIVD • stlllllA9U' I: IlECJreS l'tIVE.'l F1'.OM GNlE llEAll ROCICI.AJm ro CA:l[ :IE:All tvDlAU.: EXCWD. A!iCl;UIIA

1lrvE:il, .uu:A 850 Si;l I'.I.

~ Ntt RtTIIorr n ACRE n:tt lFOlol SUEllAS!II, ADJUsrttI 0:1 BASIS or I'IIES!JIT CQ.'l&o.vrIVE uses
A.'1!l 'o'iTH ~AL W!ALS AIlJtJ8'!'E!l 1011 DTl:C"! or S'I'OlW:[ C01'lPU'ttD OR IllllJ!jI COIIS'nlOCTIOII

AHMJAlTOf.ll.L
ST(lRAI;E AOJUStfllEHT
AOJUSTfD .vlNUAl TOTAl

~THlT ItUNoO'" AD,IUST£D FOIl PRES£NT (<>HOlt IONS 0" USE

MONTHLY RlJt!0'1' ADJUSTED FOR PRESENT CONDITIONS OF USE

216191 260181 1098l'! n,,,, nan
61:U.. "SlO~ "]7Z1 46H5 7l95"

71014 1111' 98199 , .. on 12711
22.11 11010" 3030'- 5"4' 9"09
."" UUM 58tH 11911' n.17

!DUn lonzo 15014 In'. 39."'0
.0562 IOUIO 91l>l3 .6535 "3&19
11107 U191 12699 31121 15393
lIcl. .05'" IU'2 15670 urn
1"~ 222'4 nODI 336Z 14'"

auza" 82568 lU9!) 1669' 2120-
"""90 16958 22827 20'''' "2114

REPORTED
ANNUAL USE

--­""'"""JllAltCH
lII'RIL...
JUNE
...u

""""SEJl'TEM8ER
OCTOIIE.It

"""'...."'.....

R'EPO'lT£O
ANNUAl.. IJSE

­,,,.,"'"-"....."
~,

".."..,
""""S£PT£N&£11
OCT06£R

..","'""',.....

TOTAL

TOUl

"

n

10262M

loa2"

••
19087

121575
U9130
U9366

9612·
172528
129653

298411
26210
'98T1
51091­

186l!t2

""

IUUDe

1159800

..
741221

1676411
15233

1214116
41141141­

146000
~53-'1

18'93
104163
11579
lU83
71587

605586

"
-'9573
61883

IHO.O
15573
un8
51820
16187
10165

81-.)
7019

H05"
16137

"

351968

351968

19419

-'54183
151927

83!ol)
2541724
1 13~)5

62651
36114
2141"
10)00
83.... 3
641123

lill83"

826119

826119

1950

"
237630

914113
4I261fT

541152
105-'38
H106~

6J~0)

25872
22836
22666
207411
222 ...

"
UTZ­

Z51tt29
23829
721'9
9"07
76381
2'529­
91171
'5173
16506
73217

101679

812261

812267

1951

"
"2374
18411
11911­
62235
14456
14880
1819"
56'0

10289
208541

20fT
124190

I> YR, AVo
1"O-19.~

101160
1800'
6.052
58906
67632

1291'1
57352
41'115
35791
15539
157415­

1534169

197006

797006

6 TR, "v.
19416-1951

11728
1041'08
137529
1312"

UOl-'
1284191

51 TIS
18563
141801
'0905
122'2
' ..11

~70TAl

STORAGE ADJUST MOlT
AOJUST[O ANHUAl. TOTAL

10426410

104126410

66034) HIU2

B1U2

1136723

1136723

210513
5900­

204613

8H9411
983­

8309"

--FEllRUAflT
WARCH

....."
~,

"'"..",..."SEPTEIIl8Efl
OCl08£R

"""'"'"DEC£Mll£R

ANt+UAl TOTAL
STORAGE AOJUSTM£NT
AOJVSnD ANHtJAl. TOTAL

I'IONTHlT RUIlOFF "OJUSTED FOR PA£SENT CONDITIONS OF USE

REPORTED
ANNUo\l IJSE

TOUl ,,
t9~2

1721..
10322'

10133­
99830

103UO
1141'27

56921
56926
non
1512
1412"­

208)6

645fTl
2414100­

621371

"
95..... 2
"419-'
21939­
,.on

'036]1
321-'''
n~-.o

12951
31217
11900

406­
31549-

1006852
69600

10"-'52

"5ua
28'"
14161

6109'
832H
"67l8
59081
26665
11826
"8"1
5"~9­

2"935·

2 72305
2900

275205

21027
tJ614l5

10~1

1~5051

11581­
151"0
13985
4091>2
21t 19
1"638
2J189

5528

"6a21
""00­

40'''21

1956

2059­
564195
""56

26141­
"222­
31908
4159"0
29906

1149
8218

1"9­
1152-

119818
1400­

118418

1951

1316­
.'''96­
18611
26101­
....650
55864
14391
2)931
23199

20n35
1400­

202335

5 YR, AV,
1952-19~6

36160
11161

4'"
81679

101091
101118

43895
454180
20'96
10"41
1290­
151-'-

51 1.,21
3,.,0­

510981

~"""UIII MOfoITMlT RUNOff
...N1IolUIoI CAlEHOAI'l 'I'EAoIl RUNOfF .. )
AVEJtAG,[ AHNUAt. IU."'CI'" .. )

283220­
175478

72"68

11/-'0 (Mm:: ,too!l) W••'A!t:ll nD.
1)56 CO:mlOU-'":l S~ OPUlATIO.'1 OF DW. B

19"0-1956

,.

_UIoI TOTALS FOR P£RlOOS
Of CONSECUTIVE 1oI0Nn6

FINAL MONT"
TOTAL ACRE FEET

J«m:S; 1) ''0 USE A!lJtIS'MllT KA.:lE 2) AIlJUS'I'ID FeR sroAAGt 1;0'. CO~u:;'E OR
tm:lEll COllSI'lll':T!OIl

"&/51
2150391

'"6/H
U 19192

ALLRED-FLEMING, HOUSTON
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1I1.!£IlS!'%D 50. 6 BCllU Rrn:II • SlIDASii , YIlUoGE Clm:I uan: GAll!: n.ull[~, AJlZ.\ 837 !q. "'.

KSrIMA.TED :D:T i'!I:3(J1'J' l'lllJ( SlIDASDI~ QJ JASIll a' I'P.ES!lI'! ee-lIllIP1'M USItS

,,.. • TIt. loY.
1940 1941 •m .... u .. ,- IMo-1M'

I'lEPOllfED TOfllL

~-"" .,
i'IOMtltLY 1W1'lO"" AD.lUSTEO 'DR PRUE"' COM01TlOlil$ 0' US!:

....- 16640 , ..eo st020 ...., U4'OO U.",.. .1451".........." "he 11860 5'120 21'990 ""0 10Tooo .....
.w>AIL uno 111400 1'Jno 40481) 71"0 ".., .....
." 11210 46'50 1lnoo "'1'0 21'90 ltl000 -,
,~, 3..060 104200 "·UD 49510 1'''00 ,not ..-..." 30)00 151100 .5700 21050 nllo nne n ..so......, 66no 51920 ..nOll 41190 UtO 24150 4O,,"'

SD'TEIIIllER 5"/00 110"0 11700 ]1310 lUCI 1I1l0 ..."6160 ,'UIO Sl95D 15:"0 uno 22170 l'U,"0<'""" 44'0 "6250 11990 10.'0 n60 )21100 ,.",""'.... lU600 n0200 nno 1)160 lIUD lUZO 10n4',,,,....
nuoo 41"0 JOO'O 57000 n6SO 10». I_un

-.u.L TOT"'- 102....00 '61540 105.,0 422070 M"lO .n". 'HT%T"""'" ......."""AO.k.lSTEO ANN..lAl.. TOTAl..
102"00 961560 705no 42201'0 ...." nU9.

N_
• Tit. AV•..... ,,.. ,.., 19U ..., U50 ,... 1"'-1"1

l'lEP'O!'T£O
TOU.L "~""

~tHL' RUMO" ADJUSTED fOlil I"fIlESENT COfCDI T10fI5 Of' USE

""..., 1"'0<1 nuaa una 50'20 219000 2405' 12M?!
FEllfIU.vlT

199400 5-'40 .,250 .1510 165500 U220 102""

""''' 111200 14'400 5"'0 151100 1U200 2'1190 u.s.,
""" uuo nuo '0190 1452.00 ,.... ''''0 ,....
~,

10noo 10510 1"50 11490 12150<1 129)0 00"'0,..
121600 12420 1240 21520 ""'00 6150 MTU

~,

' ..0<1 11420 'uo 15900 uno .... usn...,u" 16910 1950 n40 10000 12120 .... '19'SUl"EJll8E11 110'0 .... '160 11410 uno 24""0 "..,"".... U6l0 ,~, S060 UUllO '0'0 "10 m"........ 216'00 nno "'0 2"'0 "'0 6"0 ..,,,
"""""" .1150 511'0 '0'0 l,noo 10no 1'750 .,,"
--.TOlAL 1221940 666:540 21"10 1005'130 11 ....20 un,o ,..,115
STORAGE AOJUSfWDfT
.IIOJUSTED ANNUAL TOTAL

1221940 666)40 2'1'910 100,no In462' 19"'0 ,..'"
5 Tfl. AY•..... 1"2 1951 .... 1"5 .... 1'5' 1H2·l'9M

REJI'O'ItDl TOTAL-- ""
,,

I«INTHl'l' It\Jl'IOFF AOJUSTED FOtl NESENT CotlOni0lil5 OF USE

JANJAR'l' 11150 45760 41040 n010 20610 ..., ,....
FEIlRIJARY 25410 19180 20110 '4600 ,.... nno ..",
""'" 26200 62020 15.. 0 16240 41050 4'UO U2"

""" 100000 4.050 12650 99640 11200 55240 .....
~, 110200 426100 ""0 12no "20 114'00

IIn__,... 20210 19660 "'0 "60 4no '''10 111.-.
~, 21500 50870 'UO 9910 2'60 15250 ,....
""'" 5160 1S610 10'0 u_o 1no .... nu
SEPTEMBER 2140 11100 2'1.0 .... 15.0 uno ....
oetOllER 22.0 '710 5010 'J'O 1'10 ..........-. 5590 9110 1220 4210 .." ....
OECl"'llOt 20110 56760 70'0 '5)0 "'0 .....
~ TOTAL "1790 n8910 luno 2M,90 1132.0 Jln,o MO••:
STORAGE Al)JUSTWENT
AOJU$Tm .....NUAL tOTAl. un'o 1.1910 1'2SJO 2""0 un,o JlT5)O

_..
IIIINNU'" MO!'lTa-Y It\.WOFF '''' 9/56
MNIWUlll CAL£NOAR Y!.AR RUNOFF ,""" ""AVERAGE: ANNUAl RUtlOf'F 645TTl 1'40-1956

IolIilMI,Iol TOTALS FOR PEItIOOS
Of' CONSEC\JTIVE "'OHTHS • • u .. .. ."FINAL MONTN 10156 III" 2/51 4'51 4'51 5151

TOUl "'eRE FEEl 4960 15100 1092'0 31'010 1166110 4n4140

'orES' " .0 ll£J'al"I'I:tI tlS£S ALLRED-FLEMING. HOUSfOlil
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\/ATERSHED NO. 6 NECHES RIVER - SUllllASIN G FRGl GAGE ~ EVAIlo\LE TO IIOUTIl EXCUJD. 6 F
AREA 1,250 SQ. MI.

ESTIMATED NRr ANNUAL-RUNOFF IN ACRE FEEJr FRGl Su:8B'.SIN ADJUSTED ON BASIS OF PRESENT
CONSUMPTIVE USES

Reported Estimated
Cooaump- Hjator1c Adjusted

X!!!: t1ve Use Runoff AdJustments Runoff Averages

1940 274,688 1,405,800 538,000- 867,800

41 257,946 1,319,300 781,300

42 257,763 968,400 430,400

43 319,844 579,100 41,100

44 376,949 915,000 377,000

45 382,122 1,149,200 611,200
6 Yr.Av.

518,133 1940-45
1946 379,922 1,679,200 1,141,200

47 409,868 914,200 376,200

48 422,595 378,500 159,500- •

49 412,986 1,379,900 841,900

50 447,232 1,625,300 1,087,300

51 537,929 272,200 265,800-
6 Yr.Av.

503,550 1946-51
19.52 480,550 482,700 56,300-

53 518,979 1,082,400 544,400

54 538,722 263,900 274,100-

55 302,264 395,900 142,100-

56 302,159 251,500 538,000- 286,500-
5 Yr.Av.

42,920 1952-56
Min. Cal. Yr. Runoff 286,500- 1956

Average Annual Runoff 347,970 1940-56
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II.U'EPSlIl:O 110. 7 'I'IUNITI RIV!ll - 5U:l8ASIl{ A 'o/E'ST 7'CflK.t.BOVE roM IIOR'1'II GAOE, AJ\£A 2,627 SQ.. JoO.

IlS'rIHA.1'Cl r.ET RI1lIOFY DI ACRE nrr~ SUBllASI5, AD.1IIS'l'Ell 011 llASIS or J'RESE5'l' COIlSUXPrIVt
um:s .uo lilT! AllW.U. 'ro'lA!.9 AllJUST£!) FOR EPnCT OF~E c:ot9um:D O!l l1llllD\ COICS'DlUC'rlOII

".. I> YR. ".19"0 \9"1 19"2 194~ 19 .... 19"~ 1940-\9"5
REPORTED TOTAL 1,2) \4860 l'o9n 17698AHtlLlAl USE

241)) 271>98 2HH

....01\11'11. Y RUNOFF AOJU5 TEO "" PRESENT CONDITIONS or USE........ , 1919<, "0693 '"
, 91080 11784fEBRUARY

~AACH
, 89H<, IS4B , 20026 II 5 130 "0059

APRil
, "052" 1659! 18469 40106 188\30 50637... , 56994 329383 )5849 1"2)6 1611 3D 99599

,~, 3121 116TS<' 101983 45649 68186 48240 97323
"<'51 H98S4 \"1983 "3149. 10076 10180 881 i7

~. ....957 182554 58633 , 2"36 60150 58222'"'"'. se'H "0294 \7693 , Sl76 15220 \ .. \47SE.PTENSER , Z1934 ")513 2"89 9196 8990 \5)5"OCT08ER , 8709<, .. n"3 , 4946 Hieo )2821..oYENIlER
12327 I>OS.," 46S4) 0 3266 211>20 2"103....-. 98341 2S4l" 2813 , 69"6 13920 2"575

Ilo'II'fUAL TOTAL 169112 101>6528 1063326 1'01>14,. 18519l> 710110 ~~61.6STORAGE jlJ),NSTMENT
IBlle- I ~9~~- 10123 w 3621- 8841- 69~6- 10603-I'OJUSTEO ANNUAL TOTIll..
n099~ 10~0~~~ IOS320! I.ZSIl 176!~9 10321~ ~·61.~

6 YR. "."'" 19~6 19~1 19.8 19~9 19~0 19~1 19~6-19~1

RfPORTED
TOTAL 1,2) 28H6 HOO" ~1006 !9612 !9711 .8901

ANNWlL USE

,..OIlTHLY RUNOFF ADJUSTED FOR PRESENT CONDITIONS OF USE

"".... ~O~SO 29!12 222SS 2619 10678 698. 20.10

""""'" ~6~80 12972 ~4!8S 9189 !8958 4.6" 2115B...'" 311"0 I !912 4HIS 22B9 11798 ""5" 22611

""" 14210 212.2 4S65 11039 39.78 371" 1671B
~. !2110 20B52 6S~5 119709 99618 SSO. ~13<;1".. 2B690 9462 679S S9709 22009 !491. 26923.....

1.10 4372 959S 8329 62708 BO!. IH40......,
2~830 1"6S2 S28S !9.9 B1318 4.8" n5B6

SEPTE..BER 1230 142·2 !9.S 9119 7~0!8 281. IB131
OCTOBER 1230 1.042 llB~ 267.9 37208 266. 13B.6........

.BIOO '" '" 1.819 non 167. 17176.."""" 51130 10932 ." 5B29 7908 18". 13200

AMIUAlTOTIll.. 349520 11262. IH930 3!>!6S8 ~297S6 BlOSB 27.0<;1
STORAGE AD.JUSTIoEHT 13160- !S"- ·O~~- 2.7.2- .399- 266!- 8159-
AOJUSTtO ANNUAl.. Mill..

336360 169011 H1B1~ 328916 52S361 94!"S 265332

5 YR. ".".. 1952 19S! I"'" 1955 1956 I "S7 1952-19~6

."""'"' TOTAL 1,2) ~38.0 5.111 61061 51311 S9901
ANNUAl. USE

I".ONTI".L Y RUNOFF AOJUSTED FOR PRESENT CONDITIONS OF USE-- 2.. BS 22J3 10..9 on .., '" 1350

""""'" 2"6~ 1113 on ... 1320 1190 1566

"'"'" 26~5 220! 1022 130" ", 23"0 IS2S"". 110S 3B63 '" '" HSO 33660 2B62
~. IOB95 3993 2007 316. 5210 36"000 ~05·

"'" 2355 '" ". 38B" 1080 382600 IHB
~" IBIS 20~3 '" '" " 17110 '"'"'"'. 1365 '" ". "

, 5810 '"SEPTEIIIBER 202~ '" '" ... , 3180 ..,
OCTOBER IB95 2683 .., no 1660 lUI
llUo'EMBER 3855 1013 ,.. ,

'" 1203
OEC£M9ER 2~1S ,.. '" '" I~BO 10'9

ANNlJjI,L TOTAL "2590 21.30 9031 1l~51 13970 el1912 1911.
STOAAGE AOJUSTIIIENT 3200- 1100 9700 2500 HOO- 2080
AOJUSTED N1NVAL TOTAL 39390 2B'30 18731 1"0~1 8270 811912 2179.

...."" liIOl'ITHLY RUNOfF , A.T TIXI:S

.. ,...1111,1111 CAl..£.NO,I,R '!'fAIt I'lUIIOFF Jl '''' '~6."."" AM'IIIAL RUNCFF l) 292BO 1940-19~6

_IN TOTALS FDA PERIOOS
OF CONSECUTIVE IolONT1f5 , • " ,. " '"FINAL lIIONTH 3/40 12155 "ISS !156 31ST 3/H

TOTAL ACRE FEET , 137. B~I~ 199"3 953!>9 13.227"

""", 1=KIliOIl IRlIlGATlOII' USES 2) SOME RI:POfln:D USES I«lOIFItD 4LLREO-FLEMING. HOUSTON
3 9'ttD rtII eTtlIWlE !roW o:»ll'lEI'! OR 1JlIDCl COlCS'l'llIXTIOli



F-38
IIATIllSI!UI 110. 1 nUllITY RIVDl • ~I!ASIII B~ roPJ( ABOVE CAGE m:All CA'<tllOLLro.~. AREA 2,~57 SQ. HI.

&S'iDlATDl Il!T filllIOn' 11'1 ACRE nET >"lOM SUB9ASlIl, .t.IlJlJS'!'EO O!I BASIS 07 P!lFS0l'!' COIl!llMPTIV!
001:5 AIlD IIITS AllJ!UA1, 'I'tIL\Ul ADJUSttD FOIl EIT"...cT or S'l'ORAGEC~ Of! UllDDI COlIS'nlUc:TIOII

lo'O'lTHLY RUNOFF AQJUSTED fOR PRESENT (01'<;)[110N5 OF USE

,,~

REPORTEO
AHNU<ll.. USE

--,FEBRUARY..."APRIL."JUNE
"'.'-'
""'''''SEP1"E1lI8EfI

"""""NOVEM8ER

"'''''''''

TOUl

19~O

1,2) 29072

,,,
)4981
4/>511
90326
9818"
10085

2':>1>9
2bS 1

63198
187121

1941

HM5

4591>3
S"6~"

bS9J6
1"2276

BOOH
5656!2
20a4)

aBO
611>\

blOB
499\5
16376

1942

28721

10......
5948
6346

954571
210111
\S .... B

14891
1)542
21761>
30592

9026
12590

1943

36265

81 H\
\4025
94608
40281
8990~

61b43
721>7
bl02
6)9)

Hl1,
""

\9U,

2159
~28n

8J160
~20~7

la9579
32588
12857
1~28S

lnl~

8595
10362
31083

H2"1>
3059....
~02086

2891~6

26578
9 .... 61

110288
11090
250~3

109026
178"9
12537

6 YR, A....
19"0-1945

13930
72229

lBI23
252218
107120
161>521

""OS5
10556
125"3
35836
25058
"33 T<o

ANNU4l. TOTAL
ST(lR,fl,G£ ADJUSTMENT
IoOJUSTEO ANNUAl. TOTAL

5356'06
169226­
36642C

1117014
6293­

1110121

\ ...... )06
9}90T­

1350)99

BlOH
2019

334056

502:62
39833­

~6222Q

152030"
"1301­

1.. 79003

908562
58090­

850HI

REPORTED
ANNUAL USE

TOTAL

\947

56066 57500 S8UO

19~0

~a913

1951

70930

.. YR. AV.
1946-1951

~O~TH~Y RU~OFF ~OJUSTED FOR ~RESE~T CO~OITIO~S OF UsE

JANUARY
FEllRIJARY
/IlARCH

"""."
'''"'~".,"'"
SfPTE/IlBER
OCTOBER
HOVOEIER
OECEMflER

AMWI\~ TOTA~

STOI'UIGE I\OJUSTMENT
AOJUsrrD ~NUAl.. TOTAL

"a358
166005
13ns
~38~3

1"6973
311287

12936
12606
1"06)
10"89

155"21
19057\

1:91787
1"60"­

Jl71183

Hon
15257
3<0021
~ 11~6

36658
~9679

19209
212S8
1660T
10"'2

a7 .. 2
6"60"

3H2S6
.... 11l2­

HilS ..

"~089

113378
IIS118

83n
~5770

271a"
n932
2350"
21~n

loal3
"229
28"1

~19T2a

198871~

noa57

1120"
"1~76

3"371
il32

152017
898S"

7131
~la3

9368
7.. ~ao
2~T29

33~7

.. 70209
3" 77..

50"982

8"67a
17"OTa

2"911
B369

218012
76H5
Tl676
60355

263896
23622

982"
6377

1099663
33<037­

1066221>

3..66
6806
.. 369
"893
8 .. 76

8.. 398
32858
16681
11952
10030

26"0
3 .. 75

1..20....
16160

,0820"

39139
96183
<07682
22237

1l299"
107525
29558
23265
~6~70

23n8
3""31
"520"

63611"
"0013­

598101

REf>(lflTED
ANNIJA~ USE

TOTA~ 1,2)

l}53 1)55

m9>
,,"

103"55

1;.51

~~

FE8AUI\RY-,
"""~,,-
~".,"'"
S£PTE/IlBER
OCTOBER
NoYE/Ile.ER
DECEMl!E:R

I\NNlJAL TOTA~

STOAAGE ADJUST/IlENT
ADJUSTED ANNUAL TOTAL

""JO"

",'
"'''m87
-')7
50"
;;"'::7
5087
~"

""32~4

'",
:444

~,.,
"""'"8 f ],'",,

717,,
''''H>61
~41i.1

""623~
,.""',
1515,

~7'

3529
1~2Z

''''.,.,,,
&j ­
1165
3551".,
17'15
1115

)7""

"""0.0140

1510

"'"4970
5570,,,,,
5'70
"oo
,.,~

6'"
2J,O

'50",

-,
W
~3

)7""
<'61"00
351100
",'OO,,,.,,,
1)180

"'"'BT1

""128J 3
13-'63
')7'

"""...
4078,,"
110.

"
592]0
20510
T:I140

/IlIIQ,OUM MONntlY RuNOFF
MlNl/llUM CALENDAR Y£4R RUNOFF 3)
AYERAGE ANNlJA~ R\.tlOFF 3)

MU.IoIUIoI TOTALS FOR PERlOOS
OF CONSECUTI"'E /IlONTI1S

FINAL ","a'lTH
70TlI~ ACRE FEEl

,
3/57

"""

AT TrI'lS
1:155
b 40-b56

"2/56
3"')7

'",m
283550

•

~CI'l'ES: 1) OIlLY MINoIl IIIRI::ATIO;I usrs 2) 50.'(!: IlEPOIlTED USES KlDIrIlll
3) ADJUS:t=::l 1\)11 S1'llIlAG£ HJ'o' CO!&!XI'E Oil tr.l!l1Jl :Or.s1l'ucno~

A~~REO-FLEHING. HouS7a~



F-39
WJ.m>.$!lII -:J. 1 'l!lDn'T RIV!Jl • SlUASlI C ':RmT!' !lI'V1]l AIIO'1E n.uus GNa. l:XCW:I. 7 A AD 7 3, .uI!A 1.0)6 llQ. JI1.

I8rDU..1I:D Il!:'f RlJW)" II N:U I'!!T 7!lCI'I SU!3ASU.~ CII MSIS (6 PIlDID'!'~ tlS!S
AlII VITI .uJlIAL MfAUi .o..'IJS:m) 'al EP7!X:': at~ CD!i'""-.=:!J:) c-. ur.a:~

"M 6 YR • ...
19"0 1911.1 1'.2 1'''' I'•• 1'.' l'40-t'U'.,,,,m,

TOTAL 1.2) 1900- 9000- 10600- 1.500- 16600- t6100--""
i'lOMTIlL'l' WIIDf!" AOJUSf!O 1"011 PRESOIT CQIoiOlTlOMS Of USE- "11- ]12'" 2363 3051 22)7 166n 10194,n,,,,,," '" 765'" '" ...1/0 .,,,, un, 282]8..", '01- 11"1 6211 33723 ,llllo, 211U] "'61-" 12296 56'.1 HUD!) 21870 5129 142283 92570

~, )BTa "'132 1"7166 Z"Ul 1557'.7 111"1 61000.... "'09 '''0''''5 noD.. 2UOI IS." neu 65225...., un, .5014 13"~6 318- m 31"21 ZHO).."u" nll- 19"27 us- 5211- 6U'- 1251- ...
stPTEMBER "01- 16'" 6211 I>lU 2622 1124- 2·U

""""'" )),- un. 55125 '" .., 8255 U161-- "1469 Z12J2 lUI 422- u,.. 3"0 U"JZ""..... UUO 6021 11057 .., 1649' U52 190~

-.w. TOTAl. nun "'50tO '42TO' 119600 21"0)0 5'·U" )9nOl...............""" ,,0- ,,0- 1100- 1100· ""00- ,""- nn-
IIIOJUSTED~ Tot.... 3202U "'."0 '''H,O' 112500 211UO 551n.. ,.1'61

6 Ylil. AV •...... 1'''6 1'''1 1'''' 19'" 1950 1951 1'''6-1'51

,.,.,'m,
TOUl 1,2) 11200- 18500- 2"'00- Hl00- n.oo- 26600-

-""
~'HI.Y IilUNO'F ADJUSTED FDA PIilESE"'T CONOITIOIIS 0' usE- n .. o 12810 1"01 "100' 20"21 US- 110n"........ ' ....6' 38S0 60"71 '3126 lH2"1 ... nn,

""'" 2"021 saoo "'''0. '''521 120... 121'- 20"1'.... nU5 29201 1179 10950 uno nn- 15"27*, 111665 01- 12666 19"565 109281 3395 11'0'.... 52911 U5'" 1"51 'lUI 1176- 3U15 36"9
.." 1'1'- "1'2- 9'1,,, "565- "001- 8111- 222"-

"""'" 1191- UIl99 1'261- ' .... I· 609'- 1120- n-........ ... 97"0 .nl- '''<0(,- ....., "111- m
'"'- 101- 1315- )191- 22162 m 3219- 2'"-- 101.27 2''IS nn- S"l- ••• 1'09- 16631

""..... 51'''' 5"253 15"5- 1315- .01- 227.. - 11116

__ TOTAl.. "1"'" 20'111 ""57" "30116 '09"55 1091 25""1.................... noD· 56000- noOo- 1100- noo- '00- 3..00-.IO.IU5TUI _ 10tA1..
"llU' 20"111 U"2'" "19616 ,o1155 119. 250991

S YR. AV.

"'M 1952 195' \95" 1955 1"6 1951 1952-19'6

"''''"'' TOUI. 1,2) UTOO- 31060- 2'UO- 29"'0- 1065S-

-""
~THI.Y IilUIOO" AOJUST!O 'OR PRESEIIT CONDITIONS 0' USE

....- 2169- 1263 "'91 699- 2191 "009 Ion

"........ 1001- 513- 2129 '61- 2570 "'''5 ."
"""" 1'..... - 2310 250. 3)16 1209- 1911 11....- 759" 19200 5966 162" 110- 119110 6103- 161'1 66191 I ..n, 205'" 11600 303000 21"56.... 20'0- 2011- .., un 2110- 10"500 ."
.." 30)"· 12'- .....,- "512- 5992- nno ..031-",,,u,, 6210- "016- "512- "19)- 6630- 2190 513'-
SEJ'TOIllER 50SC- 1116- 2301- "']- '0"0- 23"0 2)9"-
ocmo<R ,TlO- 1696 '" 519- ." ,,,-....... 502" ".. 593- 62"- 6130 2"56

""..... 20U 2201 260' ." 52"9 2550

~ TOTAL 600" 1132" 201T) 23050 16519 U5111 ]0""

""""" AOJ\ISTIIIOfT lllOO "00· "200 )100 5600 ]200,,,,,,,,,, .....HUIot,. TOTAL "0" 1192" 2""] 26150 22119 1"'111 '''13''

.~ NCIHT1'lLY ~, 1120- If!!
"MIlIUM CAl£HllIoIl 'lUll Wl'lOfF 1I ,,,. "".wEflAOE AIt'lUAL 1IlMOl" 2nl69 19"0-1956

....... TOTALS FOR PEI'lIOllS
Of' CQNSECU1JV[ JoIOWTHS

, • " " .. '"FlNAL """" 9/51 12151 61S2 10152 6156 1151

TOTAL. .ICIlE FEET 21111- 219'10- 10939- 7152 129163 12<07510

"""', " mann tm:8 II!S.>1.T nttJC fl£':\lIlI fUlWlI not 1at'l' WOI!!'I 5DI...... t "LLREO-FLENI"'G. i'OJSTON., 111M: llII'CIl'IUI usm Kl:I17lnI " A:lJlb-rDl JI'!lIt s:td\.IGt ICJlO ::oII7.x::: Q!I; tIJCD ::ossnlUC"!':oll



F-40
VAftllSIlEtl.,. 7 'l!tUiTr lHVDt. SUEASB" 0 US'1' fCIll: ~n; 1OmI. A..'lEA 1,~O!:i &:l:. Ill.

E8TDlA!!J) IlE:T l!l/lIJ7F lJl Al:ItE Pn:I' ntC»t SL'BaASJI, A:l."UStEl CI WlS or PR!SIT.'~ USES
AlaI 1oII71! ASlICAL ':tlTA1lI .o.1L'Slt::) Pal EPn'(T 'l'r':'f'.JUt :.:M'u.~ :II UlI:ml ~CJl

MOMHtLY RUNOFF AO.lU5T!CI FOR PIlESENT COtlDlflONS OF USE

."''''''''...... ""

........
""""""..."APRil...
N"»........,
SEPTEMBER

00""'"-­""'"""

fOU.l "

'"2""
2139

113.'5
1120.'1'.51.
U610
UU
100'

'"20.. '0
1)2156

"
15113
·0521
750'"
10'4'

1290'.
297&]9
6730"
U031
n:n
9962

130,,"
219'0

1942

116n
125'"
14122

50"U9
16369.
11·'01

6HZ
1002

U9Z.

7"'"
21111
UOH

19.,

.,

H201
!B03.
88696
7.677
700·5

135]15
U71>

'"."
1697...
1601

19••

",

3291
101>32
'Z594
25997

!BZOZI>
44205
zn4,
zn,
2501!>
14010

3·901

.3196
11951.
21>.013
205210.

2225.
165462
nno
].1.
161>.

511U
11015
1219

I> YRo AV.
19.0-19.5

2,,",53
••0.0
....,997

161386
11318.
138656,­

"1I~
3695u.,.

1.60)
)9.23

__ tOtAL

STOl'lAGE jl,DJUSTlIIDfT
AOJUSTED -..At. TO'.....

,,.ou
121'''4­
.16Ul

.,.. 799
50104

"'603
909119

lUZ9­
89U90

·15351>
UU5

421911

IOHU6
26'90.­

1026162
",""Z)1)1-

"""""

MONTHLY RUNOFF ADJUSTED FDA PRESENT C~OITION5 OF USE

IlON1HLY RUNOFF AOJUSTEO FOR PRESENl (OHOITION5 OF UU

I'!V'OflTEO

~, ""

..""""
""""'"MARCH..."
~.,..
»...

""""''''''­00""''''-­"""""

RU'OR1Ell
ANHI.IAl USE

-­FE8R\IIIoRY

""'"-,-,.......""""".SEPTEMBER

"''''"'''""""".OEa:MllER

TOTAL

10Ul

,j

"

'"

3611.
15'131

52730

2".'
111030
UI751

5102
2161
21n
1·.'

2'93621
IMIU

11111'"
22""­
191.60

1952

,'"

'"1].6
U56

52U5
122]0
110112,......

"620T
Ion.

,..
50661
15045
31912
61623
511164
le!66

3190
tUn
13001
.191

15108
116542

4021704
1901'3
612551

195)

""lOll
21'.'
0.169.

205..Z
nZl

'"".
'",,,

1611
1510.

'4'71
D6I9

159091
17.63

10no,
n07.
205.2
U·5
lUI
2016
1·2'
1170

.U5n
n.o

.20'1'

10)lf

1019T
zel1
1109

1356.
n ...

1915
10UI
ZOU
m

Z·9Z
1922
11·0

,..
103011
132250
10.0..

39951
1>4710

11>0510
32Z2...
".3021

.520
2.0Z

1!>5'.Z2
ZZ910

I>IIH2

J955

...
401l
Z3U
5291
691.
6110

'"n.
1••3
1656

'"on

1950

,..
nU5

298515
.2163
.1>639

2n533
..713
52153
]]721

127679
..95
2··2
2·91

10592105
10511>­

105:;>1.9

1956

U10

1211
lI6/)

'"...
!l266

146T

'"'",u
'"'"".

'"
2152

41411
106·)
164)

10059
2551]5

15545..,
'"'"'"".

3611·6
90.2­

35210.

m
16·)
.516

U50Ui
596112
13266'

6...9
51ll!
5U5

, 'iii. AV.
19.'-1'1151

59."
lID."

61111
]]5U

101296
l)l19)
16159
Ull

Z.221M,.
521&1
.626]

672111
3.13­

66863'

5 YR. AVo
195Z-1956

)6n
)024
56U

21170
6".1
n41
1)"

'"......
1110
n ..

~ TOTAL
STORAGE ADJUSTMENT
ADAISTED ANNUAL TOUl

lun2
22111'­

Inn5

215T02"...,
'''''~

761]9
2.Z00

1010"

nUl
lO.OO
61nl .15••

120676","
13"""

NlJ'«HVM lIIOHl1'l..y IIIMOf'F
....MMUM CALfN04.'ll'EAII RUNOFF 2)
AVERAGE ANNUAL RUNOFF 2 )

.......uN TOTALS FOl'l P(RlDOS
Of CONSECUTIVE ...0ImtS

fiNAL t,l()N"lM

fOUL ACRE FEEl

.r.'E:S, I) on1' MIlIOll IllItIIOk."'I:D' lISlS

,
10/52,n

2) c...-y"'ST!:J Pal ~"'2
L'J::!P~JS

"­
2/5T

76300
"" ..602100

'""51
3421441

•



WATDtSlI!:D liD. 7 n1IIllTY!UVE1I - SUBIIASU E RICm.A/lIl CRI:D:~! lOI'rlI, ~ 1,990 SQ. M.I.

ESn,"TI?:ll !ll'T !IU:'iOIT HI Al:!lE ,,;rr nlOIt SlJlIIlASI', AMI3T!:D 01 lASts or I'ImIEII"l' COJISUIli'TIV:! usz:s AJIIl
WIT!! .>JOllI\L ro'l',us~~ EPnCT 07 S7tlJWl! COlCPtZT!:D 0JIl lOOl£fl COIIS'l1U:TIOI

F-41

AEPOIHED
ANNUAl. USE

fOUL >'
1940

n99 1271

1944

D20

6 TR. A....
19"0-1945

"""""""""""....IIIC"

-"...-,....,
""""5EI"T[JoIBER
OCTOl!lDt.......
,,<0«0

_TOTAL
STO'IA(j[ 6DJU51M£NT
~ro oVfNUAl. TOTAL

o
;C"~

'"n~l7d

.. ~:!Z
T!>"h

l' 1w 39
lr<:

i~C~t8

3:;>·
';C5C ..

I'pel
279H~

16~~e'

9S~S~

)1"<­
li!>9··
16~Il!

156)8.­
289ft­

6HT
H;;;l~

.16C!>T<l
J ~(

.~bt" .

60"0
13519
11>9:9

70676~

_67!1
~"211

SBl
260H

11151\/
'1!t11
5.... 11
'" 1ST

22061
7419

1>17~4

1>6217
2!>~C66

75!86
277~,

60797
1> 7619

149
1549

63U!>Z
IUC­

637e52

1l2U
191776

74379
1!>02!>

1>04967
66178

b96!>
o
o

."
11690

10056!

1111216
700­

11I0!>16

19!>0

141102
Z"!>Z66
!>!>6601
l02161

19196
21<0116
In!>6!>
106!>'

411"
1I!>19
ZZ71!>
31101

1767776
900­

1766176

1951

51092
125145
1<o!>156
22)601
207006
la72)

7!>151
'IOU

")059
..n64
73761
72001

1199161
611­

]]99221

.. YR. ,,"Y.
19",,-\9S1

'V,"nlT ~"".;;;rF 4t:!JI,I$TEC Flk ~1l[S[" CO"JITI~"'S OF USE

IIEI'Cl'ITEO

-""

-­""'"""""''''_.
~,,.......,
,"",,'
SEPTEfolBER
OCTOfIEIl.....-.
""....

TOUl "

1011&
\18523

lIC<'O
'J25i

)C$ 1 51
~ClT:\I

2992
140lJ

\'7"5".&2119
H165

JUT

uns!
21797
ltl"6~

110"H
265S0
e4t>1<.

'"nu
12!09

'"16,23
4$47'

'OISI
<.\016
UbI>"
lUI"

291770
IOI?O
21677

o
o
o
o
o

197H
14601
4!>721
!I" 0::1
5427<>
21015

657Z
1100

o
Illl

o
o

IUl

1024
199119

1140l
9HZI
14669

7114
6119

o
'"o

o
o

'"1217

"'"9102
11716

o
o

101)1
o
o
o

52692
'7211
5)91"
52051

121518
"'126

6"61
)"11
"116
1592

I"Z90
HI06

llM'fl/Al TOTAL
STOflAG[ ,l,DJUSThlfHl
JIOJUST[O A-.w.. TOTAl

ascI';';
700­

~79455

I"'!>Z

62H71
poe­

hn~T!

195'

~~~2!9

Z700­
~ ,!>~~9

HotH
lOO­

710475

411149
400­

411449

110161
400­

110"61

19!>7

"6658"
10)1­

465550

5 YR. " ....
1952-1"6

REPORlEO
ANNUo\\. USE:

TOTAL " 2Z1Z 5l\1 ~201

Io'O'/TtlLY RUhOH "DJU!>TEO FCIl "R~SE~l (O~OITlONS OF USE

JANJ/I,R1'
FEllftU/I,R1'

""""/l,PRIL
~,

,~,

~"ltIJGust
SEPTEMBER
OCT08EIl

""""'"DECEMBl!R

AMoIlJ/ll TOt/l,L
STORAGE ADJUSTMENT
.I.OJUSTEO ANNUAL TOTAL

.......IoIUM MCif'lT......, ItUNOfF
M1_ GAUNllUt 1'UIt RUItOFF
lWERII.GE ,UiNUAL ~F

IUolYUN TOTALS FQlI PEIlIOOS
Of (ONSEeutNEIolOH7I1S

f1~ol.l "'ON7"
TOUl ACRE FEn

""

,
H17
9"80

17Z207
12 I iii 5 7

)0 1 ~

o
o,
o

18:81
71H9

'.:1355
5tO­

'~67!>!>

,
,,',

19606
340Z

109008
282'>l
~~OO~1

114'"
22~ 1

o
)133
8620
1 ~91

25)12

5)'06'.
'''0,­

I ''l4~4

,
l/~ 1
1~7.

148~1

'"o
J199

4Z050
o
o
o
o

2!OZ
4525

o

65ZH

'"6515'

'"16700
20079
12472
11250
191L 7

."
1405

119L 1
".

o
o

109!9L
2eo­

109191

,.
1/56

162652

,896
26B,

'",..
90766
10159,.
'"143.,.

,1163
,032

16<301
'"0

16<401

2100
<B053
21880

755270
"l<~10

1114,

'"'"m

BI0035
'00

13101)5

"0
)157

,92<110

7U6
10491
27721
",9")

120549
6801,.,
1110
3151
2)7•

10711
1970'

25....7..
1too­

252774

JOTES, 1) 50 DlRI:l4T1OS USES
2) AllJt'S7!:l PCfl; S1'CIIlJL;~ 1l:Jlol XiMt'u;'!!: ~ I.3:Q ~:':10.



F42
IlA!DlSml 11). 7 mIJIn"l RIVD'l - SUBllASDI F 'i!'tll!!Y IU'VDI :PROM tlAUAS GAG£: TO 0Ar.0I00D GlGE, lJC=llJ:; 7 D _ 1 £

A.~J:A 3••9)~. JI.l. •

TOTAL

1941)

1,2) 11>700- 1730:)-

194' t<;· ..

25800-

6 T"t ......'.
1'40+1'''5

"O<ojT"ll' IitJ",oFF AO-lU5tED FOil ~IitE5E~T CO"OIT1C'IS OF U5~........,
"MU""-"~"."
JUNE
~,....,
SfPTEllleEJI

0"""""-­"''''''''''
-.w. TOTAL

"""'" """"""".-o.IUSTm -.AL TOTiIoL

16·'
201 .. 2
15224
60122

11>5224
6t142

217921>
12901
9587
4657

l!oj"05
"U094Z

n499U

460892
11975

4\"955
S~1I5­

339867
1639(13
.... 3711

20171
lOT9'>

6 .... ~
3U20
6SI12

190~TC"

In,..
6364'
.. nOI

2.. 5032­
H95!91

39.. 2....
40803".1175
IU3­

.6HO
~207:

133·16
33721
79800­

349946
129229
390H9

!S6H
"1>11

50915­
12ge;n
1l0H
2~1~a

1118'4
187362
431961

56218
869947
HOSll

12111
22~"

8652
765"

2UI)'
61"5..

'4'9'"
401U5­
150111

1611608
! 240"5
1521097
247800
Tun

6527
111715
50755
""264

193111>
1-'300­

26'05.. ,
291225
520701
246b40
163497

11162",t>­
Hnl
62744

t2l9n

1902961

TOUl

19"~

1,2) 21100- 30~0"-

1'''8

35000- 31>700-

1950

)6)00-

1951
6 y"". lV.
19"6-1951

~ONT~LY ~UNOff ADJUSTED fJ~ PRESE~T CO~OITIO~S Of USf........
""""'"..."
~"
~,

,'-'€....,........""',....
""","'"-­"''''''''''
AINJAl totAl.
ste::IRAli£ ADJUSU«KT
ADJUSTED __ TOTAl.

1892)"
1<00380
)5)470

H331>
4)552

5111 7"
21~"1>

22"~0
9~ln

15'110
500700
IOll>lO

2156620

2156620

1212"3
Tl"11

112De8
28391'1

80145
5831­

I>Tlll
)"I>IG­
16D9

725­
"6918

22"7~4

IllPJ'

IH1733

H9211
11255­

"04981
69833

H2121
9521>
~86~1

10051
6~51

97"6
9~CO

1~()71>

91>lOH

.. 9770­
112"1

:'19 I~"

18"OZ5
1707~3­

25"711
·"2Il
:0317

....92
Z0793­
891":
laUII

eO"171

1170~1>

~33061

7"689
137"28
H0793

38068
"22"7­
3"271
51617­
28768
Dene
1"625

30975
51109
3ZU5
31Z0Z
62131>
98076
207119

7121
9571>
5!76

IlJlIl
IZS79

9"/058
150660
Z......62
13191>9

79799
162\ZI
26701

13'7
230"2

9"1)
1119..5
64)02

1107"87

II07"!7

""""".
~ "" TOUL

1952

1,2) 33}00-

19j}

3510e- Z3300- 5180e-

1956

"1700-

1957
, y~. IJ.V.
1952-1951>

~O~THLY RU,",Off IJ.OJUSTEO f?~ P9ESE';T CONDITIONS OF USE-­""""'"~-,-,'-'€
~,

"""'"SEPU,..IER

"""'"'"_.
"''''''''''
~TO'Al.

STClfI.IJ.GE ADJUST,..EKT
AO.lJSTED AI'IHLl.I.l. TOTAl.

16221
H9"S
")1)}

52531>
Z12211
117602

'lOll
S665
6067
~S"

1"130
122905

618)79

uun

9Z966
219)9

212236
3133S­

1>52009
189"2

736t
aoaG

12149
355!

1980"
72116

11198....

1119a....

80bl}
}7:'bS
15178
2609"
~9"63

110}7
\231
a2H
3367

IH763
~"120

l6792

.... 367
92350
97012

106500
62119
1751'"

1875
HI9

I13H
92ll
SC:'O
86'1

16"86
SHI2
1}31>9
11352

IOZ8"8
68....
"039
220"
3396
221>"

33171
7139

2612}"

16701
5268"
7B7..
Z8398­

6"9978
9"]990
I>use

117900
)191>1

192361>1

19Z16l>1

SOl30
....a..}
7610S
33"29

229870
"6386

6115
56ZI
7263

271>90
)1513
..75ZI

606.87

..1QoIUIlI IIIONTM.Y ItIMOff
MlHlMU'" CALENDAR '\'tAR ""'I'lOH
.wEAAGE ANNUAl. Ill.t4Of'f

{~ (lX.'11ll1:; ftOO::6) 1.010' ",Ami B78 6(102

19"0-19S'"

~ TOTALS fOA PERlOOS
Of' COHSEOJTlVf frIlOWTHS

flNAl IoIOHTH
TOTAl. ACRE F'EU

,..,..}
132SIIZ-

•"'''Z
630"'-

»
",5b

22'" I Jl
""157

3009SH

»'
4,57

69845H

1IO'l:E9: 1) 1IroAnvJ: US!S IJ:lICAl':E AllDo'AllCI: POR RE:mlJ" stWACE rt.")~ f'l'(»( 0lll.AS
2) lllILY MDIOIl DIIlJG,U'IOJ US!S



~~. T 'I'lUlfln IlnD - I!IIlIIlA5D 0 ",-(I( OU<lIoaI GAGI 'fO JtlVERSJllI! GAGE, A1lEA 2701 SQ. Xl.

~ m'_~ PIDl lIJUUD~ (I( :lUIS or nESD! CCII!QlP'!'Ift U!U

F-43

270"3
126601
1162"
11U6·

'70112"'..U7'M7
'UST,...,
"'7011-..,

214]20

'1492
.06"!
51061

101711
1.9519
,nlo
~..,.","..."21.01

.'062

1510n
1115"
UOO"......
ln1"
10.'62
.1671

,1IlS­,,,,
nooo.....
6610'

16HOM

107J91'0

, 1'11. A't.
1,.0-1,"'

6 Til. A't •
1.....1"1

UIOO

"'051610
20040" .."101­
nUl
n ••

lOn'
:U'O
7".0

16no

lUll.

'71200
l61n,,",

6110'2'1
'0.7'82

m
15702.
1"1"
Tun
""0
366"

101200

,..,
,

,..,
un

,..,
6570

2)no
7)100

.U!OO-...­...­n_
,~..
21.70

•

,...

11S0

6710
nno
1'''0
60100
60600
10260
n20...
lUO
2nD
".0....

10.000
2OOU­

Z61'119
12'0.7
nou·

2)!067u,,.
• 066­

6TS7J­
46520

1SS!
1".0

..~

...1"0

,.....
u.ou
272163
n.u

614'12
U6517

910.
un.
.5162
'060

U7I.,
'41700

un,..,

nnN,

•

"700
,un
un"
2.,U7
l07nl­
1)4117.....
100"
UUl

220"0
'un

U,010

'01.0
2010n

27164
21072'

Z'UZ
11132
un
"67
27.1­
7••)
1.2·."0

laZTDO
2.ll2
26737·

In.n
non

10.71731".
9119
lin

2-4790
17'913
"020

'9911'
'99119

..

•

10.,10'

10.,70,

•

,..,

,...

.730..

•

"'00
1"2U
.'063

l1.n7
.nu
J7051
2.02.

" ..5192

"'.'OTS
17"0

'0196'
'0196'

.no..

•

,..,

21100
2S2n
1"2]
l.n1

1246U

6'"
1066­,..
'"10190

690n
1')00

.90l0
411U
61763

1066013·
10)7'U
."617
127n.
un,
'7662
12990
30463....

•

•
,..,

......
20'012
319263

11127
U.OIl
UIU3·
rtrtOn.
nu,.....,n

11n,o
'79163
69600

1977199

1'717'9'

6Sl00
111.212
19'6"
191'"

'79912
U1921

9TH
• 199
6522

11190
)0923

12"00

,..,
•

15'.0.'

".,00
6"U.U,.,
""n.01,.2
122n
'0."

)471­
J0362
16'20:U,,,
"'00

15,..04'

•

,...

1""'0'

19''''0'

,...
2:JlI0
61.20
51567
7.'9'

15"91
UU"

60St
.112
172'
3070
'S)-

66600

2"'00
361..2
SUU'
n·un
."on
251117
6'20.
n"l­
"062
nno

1""63
106100

2.01..'

nl'lo
215'02

146U
UU7

114,U
119111
l,,.l.
15'6'
'Ul.........

10"000

•

~tHlT RUMO" ADJUSTfD 'OR ~ESf"T CONDITIOMS 0' USE
"

,)

tOUL

TOUL

TOUL

>EM

""0.".M_""

.....
lIU'OR7fO

..-.. ""

........
""'''''''.,,,,
...."~,

"""'....,
''''''''SE.l'TfN8ER

""""..­.......

....­'EIlRUARY.,,,......-........,
'""'"""',-
""""'"­..-

........
'EllRIJ,t,IIT

""""­~,.................,
"""".."'-.-...""""
AfrH..W.. TOTAL
STORAGE aOJ1JSTWOfT
AllJVSTtD *"HU.I.l TOTK

1011729

11111729

)0111'

)07119

ZUUO

2ZS11O

U06UO 566102

'''102

IlINNUM MOHnlLV MlNOf'
...N1111U1II CALENDAR TEAR ""ItO"
JI/JIfJI.MJL ANNUAl Il'-'lCF'

10660Tl­

="lUll tt

.'.2 (WRm:l rLOCD) LOl W,lT'E!l 109 8/5.

""1940-1956

-.... TOTaLS fOR PERIOOS
" CONSECUTM: MONTtIS

flNal IIIOHTH
TOUL 4CRE fUT

•./42
9S7I2'-

lOftS: 1) alL7 KDCII II'IllICU'Ie- USES ,lllRED-l'lEIoI1MG. HOUSTQfoI



F-44

181"2

"....2n,01
..n.

105".
1"1211'
,uu
15151
2162-

102120
'~11
11111

,"""..
lUlU
UTZlI
1642"
252U'
nUl

129601
iIIo7U.
"711

'''­9U97

n""
1571011

unol1

• Til. loY.
1'40-1'..,

, Til. loY.

1"'.-1"'1

,..,

u

"'000lU"_
<>"""U9000

21.)00
99970­

1060"
25799­

121"'2
Inn
41626

183120

11502
6.0.­
~n)9

...111
116M
12"1­
11010

5922
".0
n026.'.

1211.

111"032'

..
90100

214100
116000
U2~

lOl6!U
115806

1979"
1196'"
"U6,,"
10682
"on

1.50

u

ln'oo
1)1)000
'111600

12.15
211000

.'''00
960.1
320.0

6956­
1106'
1.18....

1211047

12110'"

"

u

25011.
"195
:!l'O,,­
6'U·

""".:un
7500"
n ..

171.0·
11'''2­
9110

1116
11011.
11111'00
2')100

'911­
10·'00
6"12
21).6
21112

.'.916
114272
lUI,.

"

19U

..
69100

145600
.9100
141.0~

6821
1)311

m­
'162
~182

59)'
ISO'
,~.

".,2
,"la".."'"31.U

,.100G
251000
119')8
115318
117110
)68"·
In••
,""

"

1'.7

"

"25000
17'300
361GOO

90'1tO
2'0000
'9000

271000
lilH

loon..
116n

"01100
SlT~T

.~1.00

111100
1'·100
I~.OO

211100
IU6

101~'
,~.

"".~112

11864­
21141

219'15'

"

..
161.H
160000
U1000
110)9

106000
218000
202UO

.916
H2~6­

Hn.
191n6
\21900

2n~

1"'02
14072
!onT

un6
179167
10181>2

16)26
1.720..,.
215'6­

127000

"IOHTHlY RU..ol"F ADJUSTED fOil PRESENT COIlOITI0II5 0' USE

,)

,)

TOUl

lOU.L

IIAttlI5IED 10. 1 !'RlJI'lTr !lIVER - SUllMSIII ! ntOl lU'aRSlIIlllolGl: TO LI!l<:lttY GAG!:, ARIA 1920 9Q. MI.

""D(,l,7E:) QT!IJJlIm 1JI.ACP.E_rur P'RCIl SlIIlllUIlI ADJUST'Ill QlllASlS 01 PRISUT CQllUlI"I'M llSU

~fED

ANNUAllJSE

_TOUL
STORAGE ADJUSTMENT
ADJUSTED ANHIJ,I,l TOTAL

"..

AEI'OlIIT£O-- ""
........,.......
""""-.~,...
~,

""""""" ""'""""""....-
,"aMD

................
"""""""~,

JUN[
~,

""""SEPTEMBER

""""'"....­""''''''''

AHNI.\I.L TOTAl.
STORAGE AOJUS'TIIVf'T
ADJusrto~ TOTAL

"..
TOUl »

1110.61

1110.61

1952

..

11)600'

1))1000'

1951

,

5U,5,

195.

"

U390n

1Il90n

1'55..
2011'U 21,,"019

,,,,

IoI()IrITHLY RUNOff AOJUSTED fOR PRESENT CONDITION5 Of USE­,.......
"""'""'"~,...
M>

""""SEPTEIII8ER
OCT06ER_.
'""'",.
___ TOTAL

ST~E 6DJUSTJoIEKr
AOJUSTED 6llJo1U6l.. TOT6l

5511
11518
60611
"86.

100"'
12611'
11.12
"00.
1022)1'.
392.·

'"
.....,..

6l6(l1
'U)2
62110
lZ919

~0T900­

linn
20186
1".2')9.
10116­
15510
nUl

16"21

166'23

"01'6
U610
11.)4
132M
96100
1'561
\)21.
31"2
.'10
"~2n­

92~.'
2un

n3222

H3222

."~O
110141
2U2'

2.0821
11141
1212.
1193a
"20
I.TO

ao••
61'0" ..

.01011

601011

10116
'UO'
11)96
u,n
12Ul­
132".,..
U~

'"...
"".932

1516n

151611

1292­
1191

'''lJ,9)1.-
212000
211000
15'100
201500

82101

'05'"

nu,
1.)9',..,.
'0'0'51'''­

102541
1261'
uno
'.0'
111'­

229.9
un.

""1160

""11'0

_JoIUW .lIOl'ffi4LT Al....OH
WINIMM GAUN06Il1UlJl IlUIClf'F
....EJUGE~ "'-"OfF

'0T900­
157o;U

1094461

~/U (tlIROO PI.(O)) t.oi' Il.UD 250 9/so
"',n<oO-n~.

__ TOT/IoLS FOIl PERlOOS

O¥ CONSECUTIVE JoI0f0'THS
flNolL MONTH
TOUl /ioCR[ FfET

.aru, I) 10 USl JJlJ\..'lmCDr JIA2

"."1
1....6.

AI,.I,.fl(o-f'l,.[NUIG. HOUSTON



WATERSHED NO. 7 TRINITY RIVER - SUllBASIN I FRCM GAGE ABOVE LIllERTY TO KOlm!
AREA 306 SQ. KI.

EsrD!ATED = AIiNIIAL-RUNOFF IN ACRE FEET FRCM SUBBASIN ADJUSTED ON BASIS OF PRESElfr
CONSUKPTIVE USF.S

year

Reported
Consump­
tive Use

Estimated
Historic
Runoff Adjustments

Adjusted
Runoff Averages

1940

41

42

43

44

195,125

147,497 1,079,687

16c,911 726,555

287,942 94,344

195,514 170,664

300,000- 198,977

779,687

426,555

205,656­

129,336-

45

50

51

1952

53

54

55

56

191,388

185,754

189,610

251,633

276,041

241,729

298,820

271,495

247,893

256,827

=,707

216,100

542,191

404,832

339,481

28,963

6c7,216

486,727

26,962

137,587

483,483 ­

86,464

150,400

24,177 300,000 -

242,191

104,832

39,481

271,037 ­

307,216

186,727

273,038 -

783,483 ­

213,536 ­

149,600 ­

275,823-

218,736

15,697

316,971-

6 Yr.Av.
1940-45

6 Yr.Av.
1946-51

5 Yr.Av.
1952-56

Min. Cal. Yr. Runoff 783,483-

Average Annual Runoff 10,486-

1953

1940-56



F-46
.ATD\S~ lJ:). 8 SA:! JAClr.:'O FMlI • MIlASIlJ A £AS7 ron AlI0VI: IU.'TH, MU 931~. I'.I.

ES'fI!'....n;:J t:tt IlllllCrf m A:::?.! n:r. F1l(»' SL'E!.ASIl'O. -Cl.-..:sn:o ~!;.ASIS cr pp.l:SDf!' ~v:E USD

,,~ 1941
eo Yll. ,..

19100 1941 19<'3 19"" 194~ 1940-1945

Il£PORT£O fOUL

~-"" 1," J , , lieD 1600 HOO aDo

"lON~"lY ~l"O~F "'~USHO F;)~ ""Es="r (0";)1 TIC..S o~ I"Sf-, Sib] 39n, 24,1>'1 ~9Z00 ass)) I".31e n009

FE8RU/I.fIY 2"Oas 95'79 29898 16CS4 H9!9 107S96 5S]5l

-'" sell 1'02/5 .. ;lao 329B Ton, HT99 '1062

~.. 20S56 2H6S5 l::llOza 21121 15699 ,2477" 13".U
~, IHH 9)595 o:JHT lUS! 9<;21>0 H091 S.,4B

N" 2.. 714 llnOl ,,2339 \4702 16510 )"on 6cen...., 17614 ! ~I!' "un .. °)14 59(10 23~"! 27010

'"''''' 3824 913& 43621 3B091 531, .. lH46 201>11

SEPTOlB£A '1031> 105885 5421>3 664- lOSOS 16760 42749

OCTOEIEII 21e9 6]IoSS 6399 4lH 4'<02 16BIO 16507_."'" 556:17) 110254 ~ ':23 951" 2(1683 " .... 1317"9,,,,..... 3"U6, Hoeo 4014' : 9~ Ie 74012 71192 '105 I!

ANNUAl. TOTAL 1024912 1246936 636330 322040 ~6634l> 912411 rUin
STOftAGE Ao.NSTMEN'T
AO,JUSTED ANNUAl. TOTAl. 1024'172 1246936 63(1)0 322040 466346 912411 768113

6 'I'~. «.

"-'" 1946 194 7 1948 19'-'1 1950 1951 1<146-1951

R9'0RT£D fOU.L
ANNUoll USE 1,2) 1633 1610 1600 1800 1800 1800

,",ONTHl 'I' ~U',OFF ADJUSTED FOR "'tESE"r (O..DlllO..s OF USE

""""" 133801 2H)41 18489 1248· \92582 (61) 9nn,,- 150B4! 1119) 5C634 (;H6~ 14C766 581C 717.&

-'" 9&1)0 B4222 l6071 lBMO ~6~ 2& 18499 73223

-" 11258 17748 28981 113400 )6266 94q 3718)

~, 132765 3551{ lB42 15073 79062 494 6 4678)

"... 99963 ~~92 4289 1]]52 141405 "~01 45100...., 11))87 65!8 ~087 13560 7276 n24 14712

'"'"" 8310 5)96 2857 ~142 4''I7 2330 5159

SEPTEMBEII 1167 3911 3)"9 4H9 2e67 5442 4583

OC108£R 18694 )925 27)7 393996 )958 2930 710"5

NOVEM!IER H5181 6559 3805 11584 3811 3253 100699

OEeOlBEA ~9"8\ 262H "067 157M3 47H 5796 43041

AIftUoL TOTAL 1415,n 443U" ) :370! 96029· (6)7" 72761 62161"

STORAGl ADJUSTIllEJII'T
AOo.IUSTEO AHHUAt. TOTAL 1415985 44)'.9 17He8 <l6C29~ 66P'-) 72761 621614

5 YR. «.
,,~ 1952 19H 195" 1955 1956 1957 \952·\956

"""'"'" ToaL

~- "" 1,2) 1800 11170 IlIZ 1071 '00

",o~rML 'I' RU~OFF ADJUSTED FOR PRE5oE"T (O"OITIO'l5o ::IF U5o~

_.~ 4893 18386 19245 157ll 660& 29"2 12969

FE~Il' 2U59 49629 9256 e220e 2248\ 6(7) )77175_.
7371 U949 5616 lHl65 4~31 4t1n6 9507

"""- 9"31 19554 8001 241U 11261 6075\ 3l2!1!>

~, 64864 2 4 13<12 lC~30 6711 34)] 66&02 65367

"'"' 10611 128"9 1124 2!n )722 ~az57 6483

NC' 5765 6hlO 56\97 2518 1..41 51998 )4484

'"'"" 2262 5PO (0)92 4568 lC65 51887 146<11

SEPTEMBER 2897 5"\5 17)2 2671 '" H146 2123

=-. 1770 )303 B4 00 .,V., HI 3))5_.
3800 72.... &157 \U2 581 ..469

OECEIolB[R 12535 246_12 6528 321"
, <;;0;6

Ai't'lUAl TOTAL 240218 41309' 19MH 159111 51!>'10" 199352 213413

STORAGE AOJUSTIolEI'!T

"""" '" Af'IHUAt. TOTill. "40218 "\)093 ! 96919 \59171 51>90" 399H2 21)413

IolINiIolUM IotONTMLY flUNoOFF 0 12/:6

flIINl1olU1ol CAUNQAR YEAIt IlVNClFF -~
~j';':;

AVEIlAC£ A.NM.IAL RloI'fCl"F 553282 1940-1956

__....... TOTALS FOIl PERIOOS

Of CONSl:CVTlV[ IolOHTIfS , • " " " '"
fiNAL IolOHTM 12f~!> 12/~~ 2151 U~7 21S7 ~ '51

TOTAL ACRE FEET 1"62 4169 374~O 12!479 \046121 310&'918

><ms, " on:r IUItIR !'ID'. • no. US£S " IQ :.sr u~:!:::'! !'.u:t .lL~rO-FLE"IJ\G· ..O\JSTO."
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F-47

....
MPOIIIT[O

~-""
TOUL

.)

19"0
6 YR. AV •
19"0-1945

"'O'lr;;LY IIU~OFF AOJJSHD Fall ~RESE~T Co..OITIOHS OF USE........,
f'EMUM:Y
.....RCtf
APRIL."
JUN[
~,......,
SEPTEMt!ER

0''''''."""....,,,,.....
~TOTAl""""" ...".,""".IOJU$lEO -....... TOTN,.

18:.7
~8U3

864~

H.80a
2~U'

lili'b 1
}5441
}a16
2~~2

276}
7"5~ll

~09619

130764

137~1l

234}1I
}4}198
IlBO~

21264 0
56887

8621
10631~

lon~o

2)94~4

226f7

23224
29595
33516

263413
I>249a
10911
11>936
14991
336U

7842
36'724
Ut80

12U19

12U19

l·e949
159}0
}8387
16051
32}51
4}223
910~~

53581
..151

"'6"
llt97
28"1>8

21U52
1781"
15"261

23081
lUlll

31033
5850
@023

16651
5512

66950
198694

232840
158204

591>35
"))"81>
iH379
HI))
13252

1<.1215
1442U

211>1"
9U4

!lO'51

1"'0121

t470T21

121>34!>
91>29..
93127

182772
928~"

95536
.. 7576
38263
51387
25374

11151"
151"16

1112519

1182519

TOUl .)

1951
6 Yll. AV.
19"6-1951

~ONTHlY IIUHOFF AOJU$TEO FOil ~IIESENT CO~)ITIONS OF USE

....­
""""'"...'"
"""..,,....
~,.............­
""...."""""",,,,....

22e222
243]35
189398
24199

286968
159259

980.83
lQn

135}6
66047

601925
6:Q6'

3246~8

2nd2
123306

155Q3
131036

:95?0
'O~9

6419
55"}
4011
6170

4345"

22'''9
63194
85256
]t22~

18181
4559
4366
2367
2oa4
2UI
396"
}UI

le417
91109

171540
1637))

26"0]
81~3

:"'51
1"168

8015
28"}24

12!1)1
HI)8H

20]'14
226061

SIOl7
1l"11
94915

3U061
29620

56"1
9663
5153
3983
"375

6925
IOU"
21320
15565
.912
"9"1
2656
16"1

13536
3520
nl>o
5999

IB831
110201
106973

55207
9.... 1..
1"907
26357
SUI
8816

6097"
]0545)
"6158

~ TOTAl.
ST(IRA(jf .&DJUSl/IIENT
ADJUST'£O ANMIAl TOTAl..

IIEPOInm

~- "" TOUl .)

198ZU"

1982n ..

19S2

117611

Ji 1611

969<;61

969961 10210.11

1956

839516

5 YII. AV.
1952-1956

~ONTHLY RU~OFF ~OJVS1EO FOR P~ESENl CONDITIONS OF USE

.........,
F[8RI./oloRY

""'"""...,
"....
"'"......'
SV'TEMllER

"'.............
QECE.. lI£It

.t.M«IAl. TOTAL
STQR,&G[ AOJUSTIoI[I'lT
AD.RJSTfJl AI'ltfUAL TOTAL

,..ttIolU" IIIOflTI1lY IllMOFF
... NllIll,)M CAL!N[)Il,R YEAR IllJNOFF
AVERAGE .ANNUAL RUNOFF

~011

36936
21956

lS1532
62?S9
16489
~511

2660
2346
U01
..956

1680)

n5750

I97J6
41S!·
20767
.4lJO

"11101
1637
5107
~010

1119'
516'>

231~<;

76.6"

671852

6Hh2

'""'~103967

HSlJ
I I ~.~

7251
7823

1"2)9
2T1l

,-son
15061
1"6~

170~5

189"5
11$25

111217

157211

2752J
1"8159
lJQ~1

'}411
e083
160;8
)~76

19~6

~1l6

20n
IUS
29"~

11/56

",'1940-1956

7816
32298

5612
22"0"
'99.
3905
1869...
1087.,.,.,
II e:l

12602

U2T
3n4

Bua
36an
ll146
4:]lal
"7651
41825
"6163

289968

11930
5"105
1372~

S326a
1000el

701ll
12364
un
"'Oel,.,.
91}::!

21783

3070"5

W-...oI TOTALS FOR PEJIllOOS
Of COl'ISECtJTIV( "ONTt1S

FINAL IIIOHTH
TOTAL ACRE FEET

lI:I'lES: 1 ) m RD'a!'l'!:D USES

,
11/56
2~20



F-48

WATERSHED NO. 8 SAN JAC!NrO RIVER - SUIlIV\SIN C FR<»< CONFWENCE OF EAST AND WEST
FORKS TO MOUTH AREA 101 SQ. HI.

ESTIMATED NET ANNUAL-RUNOFF IN ACRE FEET FROM SUBBASIN ADJUSTED ON BASIS OF PRESENT
CONSUMPTIVE USES

Reported
Consump­
tive Use

Estimated
Historic
Runoff

Adjustments
Use star.

Adjusted
Runoff' Averages

108,000- 9,600-

9,400

5,700­

5,100-

1940

41

42

1946

47

48

49

50

51

1952

53

54

55

56

o

o

6

6

6

32,804

41,808

51,357

58,568

49,666

59,270

63,358

58,665

53,614

40,890

89,323

108,052

44,000

148,000

61,000

81,000

108,000

93,000

152,000

44,000

12,000

87,000

52,000

9,000

22,000

44,000

25,000

19,000

10,000 108,000-

900-

100-

13,500

11,600-

19,700-

5,100

18,500­

9,400

59,500-

18,000­

141,000

o

o

73,600­

49,400

52,700­

32,100-

900-

15,000-

57,500

75,600-

115,700­

15,900­

74,500-

89,600-

145,500­

82,000-

58,000

89,000­

98,000-

6 Yr.Av.
20,833- 1940-45

b Yr.Av.
52,300- 1946-51

5 Yr.Av.
71,300- 1952-56

Min. Cal. Yr. Runoff 145,500-

Average Annual Runoff 46,782-

1952

1940-56
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.....'ttPSllD Ill. e SIJl JACl:T.U lUViJI _ Sl.'EBASU £l NJITIJD UIW AIOVE GoIGl llV.P. AroICI3, AREI, :nO!q. la.

!SI'!MA'tt:) m !!U:IIJfl" III AC!'.!: 1'!:E':' "'.oK _!!ASI'.~ OJ !.I.SIS fJP J'l!ES!lrf ccmIt.M'TItt tIID

"'" I> YR. ".1'''0 \9.1 \'42 \,.) \,.. I'.' 1"0-\''''
RO'ORT£D fOUL
,.,..MUAL USE ,)

MOI.TI-LV 'lW"'O~f ~DJ~51EO FOil: ""'ESE"n CG'<!H TIOHS Of UH-- '" 2")7' 2191 Inn 10098 61041 29396""""". tall 12t>U 3227 nOl 31"'. 2Ull U39'

"""" ,.. 4))81 "'06 9110 7250) U52 lin)&PAIL un 40501> 21"68 Ino 2131 50"" IUl.." '" 35"6 2072 1310 .6917 2/>02 1.115

""" HI>" a320~ 1955 20'" 110'. 2902 le079..'" 5555 16538 69661 17153 no '" 114'"......,
'" "59 1387 ll\o.U '" 66500 16253SV"TENBEA .., U926 19l16 221>0 1029 50690 2"169OCTOIlER lIn '",a.. U90 '" 2320 19370 12123....-

HU' 162~O 7071 "1116 1290e ", 2505'

'""""" 7"7)1 '''J'' 9211 lon, "ollO .9950 nU9

-.wt.l Tot.&L
152129 .. o,en UIH" tH95Z 299989 128527 2"'"''STORAGE AO.USTMENT

ADJUSTED --.w.. TOTAL.
152129 409151 lHT'" IH<UZ 299919 nun 2"'66

I> YR. "."'" 1'''to 1'47 1'4' 1'.' 1950 1951 19~'-lnl

REPORTED TOlALANNU,IoL USE ,)

MONTHLY ~U~OFF ADJUSTED FOR ~RESENT <ONOITIONS OF USE-- ....050 "990 0 523O "500 102)0 ." 190'12,,-- HOI0 ." J150 15")0 U")O m I)U2

"""'" 9UO ec.. ~ 516Cl 1"510 HClCl U20 un-" '" ... 1910 399"0 "no no 1911
~. 15230 11720 12.0 2no .000 '" 196)1.- 41"90 '" '" '" ) ....0 '" 1)166.....

11140 16.. 0 ,., 1020 lUO '" )959....... 1510 11l~0 " 1150 '" '" )121
SEP1'EN8EIl 7470 2"0 no 8970 )210 1100 5063
OCTOBER 15400 no ,.. 51900 '" ,.. IlT09......-,

10"00 lOBO 2160 '" .. ... UTn"',.-. 8280 2.050 " 450'0 ". m UT12

-.rAl. TOlAl,. )5..,01 I'" 114 21969 1""08 92T29 Inn 118086
ST(lIUoGE AOJUSl~
lIO.IUSTED __ lOlAl.

)5~)OI 141114 27969 19"60' 92129 Inn ue086

5 yrt. AV.
,,~

1952 195' In4 1955 1956 1957 In2-1956

REPOfllED 10lAL

~- "" >l

MONTHLY RUNOFF ADJUSTED FOR PRESE"T (ONO lTlONS OF USE

......... m 30..0 10170 66/00 5290 ", 5059

"""'"'" "2/00 5810 ". 26020 ""0 '" 82'0

"""" ,., '"
,,, ,.. " )"150 '"- )2620 491~ 6"60 '" )160 100120 9UI... 5020 82560 '" 1210 1270 13"90 UOIl

"'" 2180 ." ", 1110 2190 ~160 ])61
~ 2190 1)]0 I~I )Cl In:! no '" 40ll....., ICll0 8150 2 .. 700 5"60 '" '" U1l
SEPTENBER 2"50 0 2570 511:! lHO 5150 2~22

OCTDeER '" Il"Cl )5"0 '" '" 1301
HU>'UlBEA 5200 1<>"0 H2O " ,.. ~629

OECENBER 19040 18530 1100 ", 1110 .0)5

...,...\.II\L TOTAL 76n) 1"197b 611)7 "911 ! 212~9 nl02 nUl
STORAGE AOJUSTNE/'IT
AllJUSTEO ANNUAl. TOTAl. 1615~ 14 19/b 611)7 ~nu 21h9 7)102 71281

_.
~,. R\.I'IOFF 0 'JIB

..NlloIUfIl CAlfHOol.Il T[AIt IM'tOf'F : .... '}5 1'}51
A'lElUGE A.NM.IAL IlI.r'fOF1 15665b 19"0-1956

/ollNlIlll.tol TOTALS FOR PERIODS
OF CONSECUTIVE "'ONTI1S , , "

,. .. "0
FINAL "'ONTH 6/'" 2 '51 2157 2/ST 7/55 2157
10T4L ACRE FEET '" 3261 11618 ""Jb 3""91 7'0"07

llO'I!:S, ,) ID~US!S ALLREO+FLEM ING. ftOUSlOl\l





F-51
li./o.....= '0. 9 II\Ual JlIV'"..R • ~D' A~ l'lR[ AllOR MW!'I:, Al'!L\ 2.269 IIQ. XI.

!S!IKA-:1:I :liE':" 3UlCfT !» 4CPS PD':' n!Ol 5I!3I.SD J.!lJt19':lI:!l m' lllllIS lIP P!'ESD'! CCEaG'rIn usa

,.... .. 'I'lt. AV.
19"0 ,~, 1'.2 194' ,,~ ,~. 1..-.0-1'.. ,.",,"', lOU\.M_"" "

, , ,
" .. ,

1olO"'",-' 1tIl1ilO" AOJUSUO '0' 'RUUT CONDITIONS " '"......, U ... lUt. 12n '" '" ,..
n.IlUARY ... IOU '" ,.. m - ...,...,,," , 11677 no ,.. '" ,~. ,..,
APf'lIL U ..O 50'701 ,uo 1905 " '" 112'0.... )UZ h1SZT '" 2113 un , non
JUNE 10371 .Ut9 49n Z"OIU U50 1""11 nIDI...., ... 16181 21n 6382 '''I.. ".n llTU......, '!).2 UU USO " .... ... ....
Sfn[),j8ER )151 'UZI ZS990 " Ill" ••79 lSlO'"'.... '" 1.'5)5 2"91 " on nst .....
""".... 10.09 to_51 2151 .. ... '" 4021,,,,.... m U11 un '" .'10 .. ,,..
_TOTAl. 7'''t 511511 non ,n", 2910. TO... 1,.042
STOlUGE l0JUST1IlEHT
AD.lVSTUI ....'NJAl.. TOT...... 79t)6 511')7 190)) '77.' 29104 TO'" ,-,

• Tit. A'to,.... "... 1'41 " ... 19.., 1"0 1'" 1~1""1

IlV'OflTEO
TOUI.-"" "

, , .. .. .. ,
~THLY ItUJIIO"· oUlJUSTfO ". 'RUEHl COAD IT I0lIl$ Of un-- .. 10). ,.. ... ... ... ,,,

HlIRUAFlY '" ". ..)22 '" ... '" 1103

-" .. ... U11 ... " '" ......" IOU U,O " on 10" ... '"." un 10"21" 1089 ."u .....7 1...0 "217,.... 50519 '545 )6'15 nUl 9971 tlT.. 21505...., "92 on I"" n:n 16.95 lln ....
"""" 42,n .. 12'4 2'0) ..... ..- 102...

""".... lU." , .. 1'014 un, ,.... ,....
'"'''''' 21425 '" )". 42" " ... .. ....,- '" TO' )1'22 '" on " uu,,""... • 92) "42 .. ... ... " 16n

~TOlAl. Inn9 1171N 12001 118514 lJO]44 ••n" tU91l
U(lIlIU,G[ .lOJUS'IoIEJ1fl
oIO.IUSTIO AIftUAl TOTAL Inn, linn 12007 11"t4 un"" "114 lOZ'ftl

:5 'I'll:. ,.v•
,,~ 19'2 .." .... un 1",' .." 19'JZ~1~

AEPORTED
TOTAL

ANN\JoIIl USE " " " .. " "
1'I0HTHI. 'r II1JNOF' ADJUSTED ". PRESENT COfIOITIOtlS .. ""

JNfJARY " • '" '" 1110 " '"FEBIl'lIM'lY '" '" '" IOU un '" ,n
WARt" " ... .. 60ll '" ", nt'..,'" )104 '" l'o012 110' .. 211.' ....
~, 14n '" 10)142 4:911 100Z' Ion,. :n..,

"." '" 0 :1167 11''''' 2011 171'41 4.,02.." '.12 tnn " .41., 0 .." 'Ju•

""""
, UU) " ZU4 '" 1311 In''

SEPTEMBER ,
'"

, 9211] " ... ,"""''''''. • T0329 • 105019 ... JUO,

"""""'" ... 4291 '" Ill' .. 1"'0
OEalolllEll ". '" '" lUI ... '"
"~l fOr..1. lU3. 104'29 lllln 21644' un. Z20111 1101'"
5TOft.,\(,[ A!)JUS TIoIEfH
.lDJUSTm ANNUAL TOTAl. IU,6 10"929 nllSl Z866"'. un, 220111 un..

MININUIoI ""ONTHI.Y I'lUHOfF , A:' .005
".NI_ CALENCAll: YENl RUNOFF 115]6 ""AVERAG[ ANNlUll AI"tI~f ta1l6 19~-19U

!otf>1/dUl>! TOTALS fOR PE~

'"Of' CON5,[COTIY'E MONTHS , • " " ..
'1"'.1. ,I,l(lNTH 10"2 "52 61n 61n 1In 'In
lOT AL ACRE fEE 1 • '" 9""Z lnn ))09.' 1"'51""

.~, ,, 110 OS! ClJ'..lS'!'Ki:::r:' lIA:E ALl.R£o-t'UM I MG. HOU5TOM
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W.l.n:RSl!EtI 1Il0. 9 Il1'AZOO RIVUl • SUDA.SIJ' I :xl13!L Xl1lIr.'AtJ FeR!:.u.:J.'!: 1lCl.'!'II. MIU. 1,71931. XI.

DfIXUC II!': MlIl~ III ACIlI: n:r. T:«JC SlIlIllI.S::lI A:l..>"'.S7C (:. llI-SJ:S J ~C~ IIllU

_THl.Y A\J'40ff AOJVSTEO FOt'I PRESENT COIlOIT10flS Of USE

toUl.

.......,
""'""'"....."APRIL...
JUNE
~,

""""SU'TDoi8£A""',..,........
""""'"
-.w. TOTAL
SlCWoGE .AOJUS1MOtT
.lDJUSfED -.JAl. TO'.....

19~O

o

"no,
4690
nil
lon~

123'
.~'3Z

)412".
lO'U...
10921

'0921

1'41

"..
no

11103
511"

1512..
8501]
lliU

557"
3'.'5

1"13]2
10n3

5050

522779

U1T19

1'42..
lOll

'"'"10ln

".
510.
2292
, ..71

2""0
2un

2312
nu

1Z304

..
tnT

'"'"2291
)01"

2"'U
6282,

•
"",.,

'"0]
'"03

,..
on
'""1726

'''''5,...,..
10'32

'"'""'''0
:9610

29610

"
'".n

1131

'"o
17619,.....,
'".n,

'''0)"...
71101

71101

'"'"25'"
11526
261n

2"'"
11119...,
13151
30571
"UI
2UA

131111

U"'I

TOTAL

" "
I''''

•• "

Ino lUI

"

6 T/I:. AY,

1'.'-1''1

_1"LT It\JI'IOFf MlJlUSTEO fOil 1"flf5£HT COfoIOITIOtH. OF USE

....­
FEIlRUAR1'

""'''..."
~,

"...
~,

"""""'",....."'",.,.­"..,..
-..at.TOlAl..
STOl'Ua' ADJU5TIIlE/ifl
.to.IUSTED _ tOTAl,.

".,,,
"102'

.116
)0515
"60

4 .... tO
non
115'"

1061,,,..

19S2

III I

'"m
1318

108321
HZ:

•••
"o
'"'"391)

'"..u.
1)01

"Ion
31>613
20037

1216
H.

n60
uu

n

12294

122910

'"on..,
no

49tH
315912
s.n
2SS.

iSS6I
• ,91

'"."
121007

121007

IUS

...

."
"1041

'94S6
10'21
17".

411049
IoioU.

119•
m...

U,Io"

lU6

".
0"

'"..,
19960

9271
1200

10114
I17S..
""

19)1

on
1120

'"m
]<;Ill)

21176
nn

10UO
110110
SH9
1166
115'

S Til. AV.
lU2-19S6

•

-.w.. TOTAL
STClfUoGE 6DJUS,,.0I1
.oAlSTED .I.KHU.I.L. TOTAL

~NtHLY RUNOFF AOJUSTED FOil PRESENT CONDlllONS OF USE

REPORTED

~- ""

-­FEMU,lIIY

""""­~,"...
"""...,""
S£PTEW8£R

"''''''''.--,
"""'"

TOTAL ,

"u,
n

1611
1654

'"1306
o
o
•

'",n
11709

1170'

•

•...
'"...
'",

11070•
1.)71

".
1010'

.1076
,."

10655'

1065S1

H

no,,,..
211059

104202
10 1101....,,
'"'"

1)1210

1))210

..
'"101.

1>150
1018

Io2'H
UOOI
1)699
259.

91104
10UIo,

2'0'
1101.

"
1201
1201".
'"9992

20102
o...
•..,
",..

16121

16121

....,
'"U63T

101100
16lSl
)1l9
1l:t2...

222063

22206)

."
'"IUS

S)10
31862

490T
1160
)1070

11l1S
))16)
,~,...

111211

111211

... IDllJM MON'THl,.Y I'llWOI'F
IItHlMUIlI CALfNOAR YEAR I'lI1NOFF
AVEllAGf ANNUAl R~orF

_~ TOTALS FOR PfilllOOS
OF CONS£CUTJVE !ItOHT11S

FINAL IlIONtH
TOT"'L ...CIl£ FEET

lams, 1) 10 us ADJtI9nl!!'T II.tlm

,
10lU

•

,
11709

lU'U

U
6/))
9262

AT TIXi:.3
1952

.1940-1916

"7tH
)"152

'""n
759109)

ALLRED-FLEMING. HoustON
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F-53

~ IlE":' RL1IllF7 III .r.cu: l'ttT nltlIl SU"...EASIJI. AD.lU3ttD ClII !ASIa CIT ft!ISEII't tXElUNPt'IR tI9Ill
!ID 'oII7I ADlW. TO'!ALS Al:IJUr.C 1O!t En'!C'! at ~t COll"...r.!:tI (It mma COItmlrrT.c.

<EM • 'I'll. AV.
1'''0 '"' 19"2 19110) ,," 194' 1940-"110'

"'0'"'' TOUl " 0 1111 1095 ""~-""

~TI'fI..Y ll\J"'OFF ...oJUSTEO ",."RUE"'T COIIOITIOfIS OF US!........, 0 0 '" '" 0 0 '"FEBRUARY n, 0 3652 no un 0 "..~" 0 2412 0 296' '" 3111 lU'APRIL 0 19682 5142 110' '" '201 ,m..,
21'2 "6992 '962 "" 11867 IIoUI 1"12JU"'E 11962 31222 6712 T4., ")1 9101 11915...., n02 ,.., 0 '" '4"" "'141 11010

'.0"" nUl 163·2 ... '" 1921 '2'1 "'1SEPTEMBEIl 311092 2&'2 "12 0 I&n " ,",
""""" 0 62162 n7U 0 un llUl 1192t-- ", 90)2 '" 0 '" '" ,..,
,,<0«>0 0 ,.., 1122 0 '" "' '"olIIftJIl,l Tot..l '159& 2016&0 612'0 2)067 41995 "11' 77.,4
STO'lAGE AOJUStlllOfT 12'00 1'100 "".tOJUSTED -....... TOt..... 6409& 216'&0 uno n067 &1995 "11' U'ZI

• 'I'R. AV.

"'" 1'''6 '"' 19&' I'''' 1950 t"l 1......1.!H

"""""" TOUl 'J 6119 62&9 7'03 •••& "n 10107....."'''''
KOHTHlY RUNOFF ADJUSTED FOIl PRUE ..T CDHDITlOflS " ."-- ... 0 " 0 0 , .."....... ", 0 117. 0 0 0 n,

~" .. 0 lUI 0 0 12" '"..." 1171 0 0 "" IIloZl " no.., lOll n,,, '" 12'0& unl u" 10961

""" '" 662' ,." "" UTI 12'" .,......, .., ." ..... 0 ",. u" un....... 0 0 120. 0 20ll ,.. ..,
,.",-. .." 0 0 n .. "4' 0 "n
""""'" 8)61 170&) 11971 .... 0 0 'n.....- 120. 1'" 0 0 0 0 .n
""""" 6591 ..., 0 0 0 " .. un
~tOTAL. 26101 '0118 2'''7 2'020 )I"' 2.111 )4020
STO'lAGE ..DA.IS7NE!fl
iIlO.IUSTEO ..-w. TOT"'- 26.01 '010' ""7 29020 ,..... 2'1" :t4020

, 'R. AV.
<EM 1952 I'" 195& 195' 1956 1951 1952-1'"

REI'OIlTED
TOT4l ' J 100h ,,&, lU" 10'., 1"2U

ANNUAL USE

~HTHl'f RUNOFF ,o.oJUSTEO '" PRUEHT COfrlOITIOHS OF USE-- 0 0 0 0 n. ,
"FEIII'lI.Wt'f 0 0 0 " ,.. 26910 ..

"""" 0 0 0 0 " 1670 •.... ,n 0 .., 0 , 68"0 '"- 2)6' '" 12109 1"2' '120 2'''00 'Ul.... ", 0 '" 10&" 1190 12190 24)2...., 0 2119 0 2'&' '" 1100 ,..,...,,, 0 2"19 " .., 0 20'0 '"SV'TEaoIBER un 0 0 2"" 0 2"0 U02

OC""". 0 1619 0 &on 1130 un....- '" 0 ... 0 ,n ",

0«"''"'" 0 0 0 0 .., ..
~ TOTAL &"1 ".. 1&'" nU6 112'0 .. 110&2 19U9

"""'" "OJusniEKT
A.OJUSTm AHNUAL tOTAL &"1 "'6 1&'" nU6 "HO ""0"2 19639

aoIltlNtJN 1otOI'fTl-l.'f "'-NOfF 0 A'l'TDWl
",""MI,IM CAL£HD4A T[AII ItUrtOFF 'J .,,, ,~,

AIIERAGE JlNHUAl Ill.t+OFF 'J &6911 1940-1'"

__""lIM TOT.l5 1"01'1 PEItIOOS
noor CONSECUTIVE "'ClHTttS

, • " ,.
"flN.l MONT" 2/41 1'&& 6"~ 1/" "" ""TOUl .CRE FEET 0 ", )079 1016:. 19971 nUll

.om" , J a.'..Y KImIl IItlI~!CIl USES .llP.[D-¥L[HIHG. HOUSTON
'J A:l."U3'I'ED Pal S':Q1lAGl: -:TJ CCMi'tl':'! ::lflt~~::1()J



F-54
IlAD:RSml )I), 9 !!P.A1.OlI P.1'ml: - Sl!USII D ClLl.'l. 7a!X nIOIC JU;lDrf~ ttllOJnl, IJIU 3.S!;k SCI. XI.

l:SI'IW.nD JIEt RIJllOn' II' ACIZ Pttt PROX SUUASll'l, AD..'USTC OIl EJ.SU or PIU:Sl:Y!' CClll3WrM
USES .uo WIT! ASJlIAL 'roTALII A:lJtIS1D P'QlI unCi OF S'l'OIU.::E~ CIl lrT.l£R OOQ!llUmO!l'

19"1
to Vii. '"v.
19..0-19.'

II£I'OftTED-- ""
TOUl ,) Ill) 11917

­..-""'­
"""~,

.....'.....,.....,
S£PTEN8£1t

"""""-­"',.,..

15"­
3n6
2011­._n

'2UZ
101"0

90S5
62t-0_
5'.6
1535­

29519,..,

IH­
lZl~·

5l'i1)
.. ,nT

....... )3

191Z4!
20961
"90~T

14..... t
104'88
}5\l"Z
12958

2631
"02­",

113HI
"09'4
316952.'­

m
~2"22

101211
5121
3651

uu,,,
.5n

1611•
2626­

linD
l7U­
l.n­
1121­
no­

1168­
n6J-

)91­

'''24
52)5
1\116

195..9
6812
1103
39")
"OH

32569...
'"

"0­
"17­

33505
395t4
"I!»

20406
1"'03

"80­
2236­

125'"
531­
9'''-

'"52.102
120..

37101
\15.0..
1>21)6
121'

189"\
12149
51UT
11529
)"27

2152161
\.\101)­

261967

IOUIO"
6Iet-­

101130"

HTOJO
ICOOO­

)41030

"6nz
uoo­

2"'22

8252"
3200­

Tlln"

ulon
12100­

lOUIS

3111,n,
1233­

306422

19U 1950 19S1
6 YR, ..v.
19"'-IUI

IIfPOl'T'fD

-...."" TOUL 10202 'IOU 10181 7106 H'O

MONTHLY RUNOfF AOJUSTED FOR PRES["T CO~OITIO"S OF USE­"...­..-.
"".-........,......."",.....""", ........
"'..-

..,
11'1­
166­
1o,-

la,.
30",
n91­

19"7-.
'921'
1627!
1100'
1~6H

'",,0-

"5'1-
'II""

""~21-
711­

2008
'~41

))97
nIT

21"­
1000­
m

170Eo
115 II
)'i!00
PUl

"19­
110­

4142­
""Eo­
lEo'-

'"..,
1731
2EoH

a,092
42404

2459
7612

126H
liI'Eo'
1"09
'41-

7'Eo­..­
Eo91-

19... 1
42309

621S
6"1))

9509
U8~5

3U­
995­
952-

103a­
811­

22_0_
911-

29889
512'0

2471
19EoI­
1~3­

1019­
896­

2255-

U2­.....­
177­

H20
"6"n
25613
1"111

SS14
U255
65)"
UU
2921 •

-..w..TOl....
ST'ORoIa: "'OJUS"lfll[NT
AlO.IUST[O -...... TOT....

TOUl ,j

1l190Eo
11500­

122"OEo

"52

949'

1153U
U400­
"'I")

Eoa790
5900­

UI'IO

195..

1011"

17S~52

1500­
IU952

11212

151066
7100­

H9)66

"..
18012

5500­
72512

1951

121")2
'''17­

112015

5 Yll. "'V.
1952-1956

•

~ONTHlY RUIlOFF AOJUSTEO FOR PUSENT CONDITIONS OF USE-­"......,---~,"............,
SlEPTE/II8ER
00-._.
OE:U/IIB("

AN't\.IIIot. TOTAL
STORAGE AOJUS1/11011
AOAlST£D AMNUAl TOUl

802­
116­
153­

1098­
311­

262S
JU­
'''2­

2,o1­
6")­

1110­
121-

.,­
n .. -
"".nu

1110
91511

TIOI
!lSI

19300
illS

'"

30'­.. ,.­
481­

3TH
561'2

.. 000
216­
'''2­
552­
HI­
m
518-

60611

60611

3219

".)24-
m

lOTI)
11190...,.,
1200)
21n4n,,,,

'"'""..,,­
SOl­
101­
12T-

"119"-
nOI

'"
'",,,

"'1144
24H

1"0906
2"1016
'''516
"911
2249
1495

n.
165­n.­."

15066
6225

1929"

I""16062
1803..,..

61210

'"61520

2) A!\J1J37'£tI POl'; S~£ ll(lI; COlPl-.'TE
OR L'lall t'::1IS%1IUCT10J

10/'" (lXJllllC ,..000) LOI/Io;An:ft 168>- 8ft},,,.
1940-1956

"... ,,)
926282

..
1/55

)26111
"9/52

9279-

,
121~)

710e-

,
ll/"I
sUI-

~ TOTALS 'Of! PERIOOS
Of CONSECUTIVE _THS

"NO\l IIIONTH
TOT.... ACAf nET

IOnS: 1) 0IIl.1 IIlJOll: IRllI~':'IOIlIISIS

..- JrII()IIf11C.T ItI.NOfF
..._ CAl.£ND&It 'I'£,t,R ItUHOFF 2)

MJUI« AIM.IAL R\.ItClfl' 2)



F-55
.An:ft911£t1 MJ. 9!P.AZ06 RIVZll • SU!USU E !II.I.Z05 RIVDI P1'fCI( COJl7WIX1: fJt tnMLI 1OIrJ.IJI PClUC.uD llAL!' rc&IIB 10

sa1I'II !EIC [l[CL. ClLA!1 P'CIU, AR!A 2.~ SQ. KI.

.AN~ TOTliL
STO/Ul.G£ llDJUSTMEN1'
~USTED llNNU..... TO'.....

"lOtOITHLT RUNO" AOJUStEO FOR 'IIES£'" CotiOlTlONS OF US[

IlEPOftTEO

-=

.......
1'£8R1J,U1Y..."IU'IIIL
~.

JUNE
~."""'.SEPTDUlfIl
ocmo",

"""­"<V«R

TOUL
o

..
zsat,,-
"59­

)420.
'51.1
124.1
lOU.

]I'""
'"..on

60C4

161213

19U

o

...
lUU
"~16."l'

.... 1..'.
105182

)5119
zon5
uu-

191576
'U7)
lYOn

913707

913107

1942..
11.,,,
3929
2!H6

U4111
18n'
166U

1632
13102..­
9~'91

UI67

""
31'0'2

19'"

no

2112,,­
6160

15521'

'".,.,
nl1-

"..-
21',.
H­",-

)no)

3110)

19....

'"
,...,...

'IlU

"11)961
lOon
'In
4UZ

11"'­
IOU
lU"
]169-

...
1111
11'"

2......
lUI))

""In..,-
UIU-

'"1)61"-

"....."..,
U295

liZ"

.. YR. AV.
1'.0-19"

,..,
..no
n ..

",,,-,
nIl"
>on

""..,0

"on10l1ot.-
ZUllO

n"10

IilONTItLT RUNOFF AOJUSTEO FOf! Plt£5UT COlIIOITIOIlS OF US[

TOUl

.......
FEllRIJARY..."-"~.,-.....
'"'"",.,......
",n,...
""""""DECOUIER

NlNUo\l. TOTAl..
STORAGE llDJllSlWEHT
ADJUST£O AIUIUAl. TOTAl

,)

I'.'

U19
."

'"26U-
1167­

)on)­
11'''1
""lS­
40"09
21107
225'5

" .."
"'001

41001

In2

,n

))6}

1219
1,.,

'"16020.
11'11
.15),n
m

)l~'

.50)
'11.

200'"

200.... '

It...

2..11
1111
1961..,
5UO

lo.012
51311

5910

'"1'''2-
3725
",0

nU5

,,,.

"6'3" ..191.
no)

H.2n
1..31
5.32­....-

21206.,..,
)U5
1162

11995

Ino

o

'"115'...
n021
21105
551'

5T196
32064
32613
6)n
no

1122

112'52

112n2

In6

Ittl

•
1130
1115

'"...,..,
:nu..

5..,.
..616­

" ..
'"...,,-

5un

.. YR. AV.
1.....1'111

"..2025
nn
)011

))419....
201"
2al0­,....
6161
5.1..
1511

10.71..

5 YR. "'Y.
1952-1,",

""""".ANHI,Ull USE
TOUl

,) " o '"
MONTHLY RUNOFF AOJUSTEO F~ PRESENT CONDITIONS OF USE_.'"

FE8R\.IIl.Rl

""'"......
~.

"....,,,
"""'.SEPTEMBER
OCTOBER
NOVE....BER
OECEMBER

.,..LIAl TOTAL
STOft.AGE AOJVSTMUlT
ADJUSTED ANNJAl tOTA\.

,,­
'"..
121-

1.0"
5141
nn­
O'....-

3525
Ill.

111'1

U791

'"206-
.151
..,'u

",",12
212'-

11U,.
361.1
10110
'In'
10211

!981

215..50

2090

'"..,
49U1
'031'
251).

UTO

" ..,...
1505

118n
.,0

UTno

UTno

111'
.152

" ...on
'U26
12112
1'12.
13.19

11n20
591••
IUT
51'0

.,,.00

."'00

.... 2,..,
1602,..,
"'1.,..2
..0....­..,..

9119
69n

"....,....

'"" ..0'
5.'0

201452
6"044

5..2.2
UM5
5991

11026

101'411

1019.11

1111
1591
nn

11626
50156
n.n
2"U
10'""...n ..

""1610

'1"6 (tt!fII'" noool UllI V"'nII .e:.- a/~,,,.
1'.0-1956

JlljI'lMUM IoIOfoITIol.T ItI.NOff
IIINiMUM C./l.UNCWl lUR RUNOfF
AVERAGE ANNLlAl R'-"'Off

__ TOTAlS fOll PERIOOS

Off COHSEWTIY[ MONTHS
fiNAL MONTH
TOT4\. ACRE fEET

,
.1.'

'''11-

.. '115­
~9"

U6601

•'1.'
11111-

"" ..66121)-

..
""6

TO'''-

..
.1••

320155

"0./51
1.'915

"LLRED-FLENIN6. HOUSTON



F-56
lIATI:l'lSIl%D 110. 9 BRo\ZOS llmJl _ SUBllASnl r BlIAZOS IUVER J1lI()l SroI'II m::ro GAllE TO OlD ROSE Q,l,(lE, ~

}.2~O SQ. IU. ..
J:srDlAftII llI:'1' RlJJlOI'!' IN ACRt l'EE'l' FIlQl SUBllASDl, AI!J'IJ9I1:II QI IloI.SIS at PR!S&ll'l' Cc.SUXl'"I'M
USES AIID \1m AlQlI.IAL TOl'ALS AI)JU!n'ED Fal uncr CJ' Sl'av.cIE CCICl'1ET!:D aI U1IDER CQlS'nIlCTIClI'

".. " YR. "V.
1940 "" nil" 19.3 19.' 1'45 19'0-194'

AV'OftTED
fOUL ..,

'" "'" 40"2 4162 4154AHNUAL USE 1,2)

IoIONTHLY RUNOff AOJUSHO FOR PRESENT CONOIT1ON5 OF USE........ ". 29038 27'79 3lU5 11'.' nu.. 2HZ!",."..,,, 20n- 1'5"8 U69 67}4! 25.33 '850" 'lTD'-" HI!>] 2'918 nl' .419' 22123 llolon. "Z9,'APRIL
\IOU2 In982· 50'''' 'DoH 100'" U11' 11207

~,

11"2 26"562· 318529 )709' 865" 465" '9247"." U12U 210538 202029 11375- I"n- 3U- 97129......
.0522 "401- 15199 420" 4121- 271H Ill"...,,,,,
THH 11068 n61- '2773 lll'!! 322'" 29867

SD'TEileER 2U5Z .,08 5H9 lun 3261) ZOllo" 11217
OCTOBER 1512 H'36 171359 6657 ,0nT- 1327.. 36692........

132532 116018 31809 217t ZAOH 90.... BT26.."""'" 125112 8412- 1377. "67 21'" 1862. 2"5'
lINHlJ/U. TOTAL ',,",152 111126 12'''218 377773 209.S6 SO..091 S22.22
STORAGE ADJUSTMENT 110100- 6S1100 3STOO 7900- S300- .900- 94150
ADJUSTED ANNUAL TOT.-.L .S3352 140926 1331921 369873 204156 499191 611512

6 YR. AV.
"-'" 1946 1'47 Ihl 1949 19S0 1951 1946-1951

REPORTED
70UL 1,2) 2413 290(0 n7S 2583 2208 31S9

ANNUAL USE

MOHTHl. Y RUNO" ADJUSTED FOR PR!:sEJrIT CONO IT ION S OF USE

-~ 71509 .9110 40'41 7434 16392 34522 39935,,- un' 31210 'U81 30374 32712 2.902 43266-" 22n9 53_00 24161 4937. 20"2 1872 29971....." 24499 36910 22291 1542. 10lS2 9592 19111.... .,'U9 202880- 22hl 19069. 111891- .0918- 15489-,...
8739 u ....O 87029- 12'''. 47662 .1078- 19238...... 17239 354S0 70.69- 522'" 51762 (002.2 2.376..."'" 60381- 39015 .SUI .295. 80732 ."22 .1837

""''"'''' 28821- 36390 3HOI 8666- 12262 211512 lUOI

"""'" 909.9 2890- 3519- '012" 52122 19910 36233""',.... 131479 /0230 Illl 30U. 18692 14(071 33106..,""'" 99329 30690 11930 lUI. 221 T2 lUI7 32609 •
-.r.AI. TOTAL 5.9371 2011 i .5 10.421 (015408 U312" 18.936 318102
STORAGE ADJUSTMENT .900- UOO- 1300- 2700- .300- 7700- 5no-
ADJUSTED ~UAl TOTAl. 5"'.78 1945.' 9U21 U2701 24902. 177236 312352

5 YR • •••"... 1952 1"3 I". 19S5 195(0 Its7 19S2-1956

REF'OflTEO
roUL 1,2) .054 .213 5385 51.0 62(01...-"'"

MOHTHLT RUMOFF AnJUST£D FOR PRESENT COfoI,OITIQ,OIS OF USE

......... I(oU8 3H8 11187 Sl27 20520 lun H.78
FEIlAUARY 7100 m 79S7 303- 30500 12911(00- 919S""", 3613 21181- 18769 15723- .6820 7760 10120....... 11876 HII9 57913- 223- 31810 ".00- 2652-
~, 34316 2Hll- 2l5Tl- 80593- 19810 13nOOO /02.-

""" 120)(0 3569 ....97 65507 1."0 201600 3'192

~" un. 201701- .9797 2H7 61737 '11.00 8121-
....", .7093 .U91- '.727 228Tt lT055 h520 2l9T2
SEPTE".IIER ,n6 20%9 T2S7 1.1193- '''23 159"0 2117.-
OCTQ&ER '" 120931- 80.7 229307 7.U 2'01".....,," 73S6 .3389 H31- 12097 2160- 10710
O£CEM8ER .016 15659 lUI 3097 '''510 11819

ANl'IUAL TOTAl. 119358 303679- 161"30 10272" 382415 1"76123 10""0
STOItAGE AOJUSTMEHT 1500- 17900- 11900- 12200- 6900- 6900- 10010-..,,,,,,,'" ANNUAL TOTAL lUIS8 321S79- 1."30 90S2. 375515 1••9923 96370

y_.
MO!'iTHLY ItIMOFF 26.S.2- 5/ .. 1 (roRDlC FLOOD) LOI WATEll1133- 11/5~

JIINl_ CAUHDAI'l 'IE.6II "UNOFF J) "". ""/lNEAAG£ .IoI'lHUAL RI.HClFF J) )56200 19"0-1956

_UIIl TOTAI..S FOil PERlOOS
OF COtlSECUTIVE MOfoITHS , • " " " '"FINAl. IIIONTH 5/41 IOt'3 lOtS) 5/5. 9f55 41ST

TOTAL ACRE FEET 410S56- 36H96- 3HlS5- 229487- 1832S. 15251"S

.~: :l CllLI IlIJ'CfI IRlUGATICif USES 3' A1lJU5'n:l) FOIl ~t !lCW CCJll'WI't Cfl ALl.RED-FLEHIHG. HOUStON
SOCE RI:PalTT:D USES .IIOOD'IEO IIIlDER CClf3l'llUC'l'ICIf



1oI.U'SIlSIIED 110. 9 IIRoWlS RIVER - 5IIllBASDl 0 JlO6Wt RIVER UOVE ICM'II AlW. 16)9 SQ.KI.
F-57

!31'DloU'ZD ll!JIIllfJ" IJ AClU: n:E'l'~ SlJIlBASIJ AI!JUS'I'Cl 01 Bo\S18 07 PRI:lIDT CXlISUMPn'll: USFS
.lim VrrB Ul'UAI. TOTALS A1lJIlS'1'El) FOR !'J'nX.'TS 07 1l!SEllV0IR BTORAGE COIO'Lt'1'ZD OR UlIII:JI COJIS'DlUC'rIOI

,,~
,,.,

"'" "" "'" "....
6 n. AV.,,.., 1)110-19'05

REPORTED {1lI\ItI.1lI IND. "', '''' "" "50 "13 ""ANNUAl. USE IRRIG.4TlON " " " , ,
'"lIlr.m.r RiJIIOl'Y ADJIIS:"£D !'CR PRESDT CXlIlDITIOlfS 07 lISE

'"''"''''' " 327" ""' "''' ,,"" ."", ,-
fE8RUARY " 1)2725 "'" "'" "'" 617~3 '"'''-" " 17617 "" - """ "',"0 .......
APRIL '!{loa ,,"", 2l81~7 13511 mOo 21lO181 ""'0." 36B 170509 12l16Sf, 210165 18'7310 """ 91515
JUI'lE 101339 '''''' 13:fl18 "" """ l>9579 "'"~, lS~14 "'" "" '53 2~71 ''"'' '"''"""'"

,,,
""" "" " "'" "53 ,,,,,

SEPTE!Il8ER '" .,,, 1027l>9 "" .'" '''' ,,"""""'". " 96', 71"''' "75 "" ,,....
"''''..,,""" "oa, ~926 ""'" " "., "" "''''!l£CE!IlBER ",", "'" "".... T7' "'" "70 ,,,,,

ANHUAI. TOT.4L """ 78'7049 741768 ,..... "''''' 7l0l>97 ""'"ST0R.4GE AO,JUST!Il[NT 55347- """- "',- '50" ,,""'- 24956- 1~JI>2-

ADJUSTED ANNUAl. TOTAL ""..... T7"'" 735505 "'"
,.,,,,

68S~l 1063165

6 IR. AV.

"A' 19'-6 "" "., "'"
,,,. 1951 19'06-1~1

REPORTED {""..... IlIIHO. ,,'" "" loBS3 "'" 112'1" '''''ANHUAL USE lRRlGATIOI'l 8 , , .... '"
KlnllLY fllJlfOI'F A1IJ't.lSn:D rul I'lIESEIIT C<lIlDITIOIlS 0' lISE

""'""" 1"7~3 23547 "" '''''' ""
,,.

"""""""" J611'S 142'111 41740 ,m "". '" """-" """ "", '''''' liBo, "" 135 "'"..." """ ",,' .", ",,. 10170 ,,,,, ,...
." '''''''' "'," "", """

..., 5233 "''',- 23585 '''' 12855 "'" "" 16746 ,..."
JULY '" ,." ,.....,

"" "", " """""'" ,'" " ," " ., ..., ,"
SEPTElIlllER "" '''' "'" "'''

",,,
"" 1ll'

"""'" 133 " " "" "" ," "'0....-, 16378 '" "
,,,, ", ." "'"DEC[IIlllEl'! '''0 .", '" '''' '" " "50

.a-JAL TOTAL "'50' 139313 123651 1S0793 ..", "'" IJ10983
STllR.AGE AO,JUSTIII[NT 10631- "'''' 33563- =,,- 310201- 171112 ".,-
ADJUSTED .4I'lHUAL TOTAl. '''''' 163253 sooaa 139661- <om .."", 12'10)8

SIR.AV.
,,~ '''' 1953 ,,,..

l~SS "" 1'157 1\152-1956

REPORTED {IIlUI'l.8 11'l0. ",,, ,...." 16515 ,..,., 16162

"""'" "" lRRIGATIOH '" "" "" '" '"
IIlJrl'llLY RJJ'llOYY ADJ1JS'1'ED FOR PRESDIT COIIDITIO!lS or LISE-- " "'51 '50 ., • • ".

FE8RlJ,fl.RY '" 1591 'li ,", li6 ... au_. ,,,, ,..,., ..., ,..... " "'" ~~...C 28t02S ",6 "" "" "," 3SOOb
~, "'" ""', "'" 52015 ,- "",", 53367

''"' "'" " """, ,660 ". ,,,,, "".." " "" ", 1019 0 "" ."."",, ,
"'" 0 , 0 " ""SEPTEIIl8ER '" 1'>7~ '50 "., 0 " =,

OCTOBE:R
,

""
,.,. "OIl 0 ,,ao

NOV[lll9[R 7':118 " "" '" "'" ""DECE!IlllER ".,,, ", m ,08 1,,13 ""
AM'I\Jo\I. TOTAL ll lo712 "'''''' "'" ,- ",'" 65:;253 '"'"STORAGE ADJUSTIIlENT 53065- ""'- "'" 51667- ""'- 1751t
ADJUSTED ANNUAL TOTAL 616107 100796 .- = 7"S4~ 6S~2'S3 6!"

IIllHINUM MOHTHlY RtWOFF , AT tD1&9 a p~ 'o'ITlIJUT l':I"l'EC'1 07 l\E'JI S'rollAG!
,.N1I1lU!Il CALfNDAII '!tAIl RVHOFF g ","' 1955
INEIl.AG£ ANHUAL RlJiDFF "",,6 1;40-1956

!IllN"1J!Il TOTALS FOR PERl(l()S
OF COI'lSECUTIVE IIlONTItS , 6 " " 60 ""Fll'lAl MOI'lTH 10/5<"> ~" '('" ,/5' ~/ss '157

TOTAL ACRE fEET
,

'" "" ..." 357S1!S ""'"="-"""'. """""
..,." " J.1IJII9'J'ZD !'CR STORAGE -ow COKPLET:E OR IlJlDm COIS'IRUCTIOIl
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tu.m!SBII ... 9 !lPJ.ZClS ftf7I:P. - Sl'!3ASIJ" a llP,UCS !lttDI 71lQ( GlD IlQSZ. Co\(Z '!O WACO GIII2 nt:!DDIM~

lttvnI, JJlU. 2,Q:ll Sl.. KI.

.,..
IS'!'DtltCI m 1IIl:I~ III ACF.I n::r. nQ! SU1IMSI!I'. A::I.1UlnEll m SUD at Pl'lESD': cmlUG"l'M USES

AllD YlTlI .unn.w. T'O!ALS .t.!l.ltISfttI l'CIl uncr (]I S'!(fI"I.(aC~ (JI Ull!I:Il Car9:lM:TICll

19~O
.. YR. "V•
1'.0-19'"

MOHTI'LT ~"IO'f AI»)USI(D fDA PR£Sun COIoIDlTIOH5 OF USE----"""""....
~,

"""....,
'"'""SUfrM8ER

'"''''''''....-
,,~

" •

2:510
IH2
21U
~IH'l

1609
'.188
1'IGI27".­

2611­
<0101

146789
litH'..

•
10a09

1...250
10.6410
168289
112"1
27105
92950
3'Utl
5\1·~'

0.1231­
H195

3509

•
21380
.930
7740

'.2672
1"'471
175241

16130
16203
61979
zlIIn
21'"
13U3

13,.45
55'6
l'I~H

2"UI
nnl

3015
16H..

101'0
6737
29H.
n ..z

IH1.
5tlll
'4269
UI07

"52306
51119

1>211
110"­
\0290
5"71
1525

2'''20

966'4l.'c.·,
256135
"96"'"

lOSH
7319&
702U
\4003
324"

20962
16''''
21112

lnll
6606'
lo,n

IU4n
10.9089
67n4
.....73

4073
1lo9!l2

)089
)8146
.... ' .. 0

5H5U
..lU'·

d3.. U

19l"166
11635­

ilion 1

""10
2"556­

Inu..
112116

25107­
17019

72'511
69320­

660191

1290641
107))­

1219916

7)9114,.no­
704'"

MOHTNll' RUItO" "OJUST[O ,Of! PRES[IlT C(HiIOlTlONS or USE

REPClIIl[O

"""" ""

-­"""""""""....
*'........
""'""'""""",,,,,-..
""'.....".,.,.,.

(
...... 61,..O.
IItl'llCiAllOfl

1946

o

42219
nUl

unl9
49791
1090~1

6Z2~1

2lZ1-

'"79U-
IU9~

Zl4lZ
17319

,

66n5
36U6
••0"
172:1)
U~~.

U73)
7899
"169
1226
In­

"10
10,9)

,

761.
21217
n70'
12019
'U91
16'95
)915)

7007­
70"
2739...
2160

,

6"0
23109
)21.9
5'11'
51'·9
)90110
2261',,-
1'"
IU6-

Ill'"
222)

1950

,

966'
6780'
10791
3211'
15106
1517'
1~~'9­

26226
21778
10970
Ill2
2125

1951

o

'"2'0'
)UI

2'"91"
non

no
'9U
1.82
2172
Hl1

'"

6 lR. "v.
1946-19~1

2220'
390"
.4969
197U
~IU]

'09'0
.731
.'56
5672
·299
7217
9111

•
524411
41961­

.75'10

·0~91.

320Io1o­

31".'
IH097

'"17539'

H6216
76515­

1109701

I9IU6
15911­
IUI1~

116002
22100­

101902

279.0'
35175­

2.}5)2

""""""'l TOTAL
$T0RAGl AD,lUSTIII(NT
AO.lUSTm ANMJAl TOTAl

~7HlY RUNOff ADJUST[O fOR PR[SENT COHDITIO,..S Of USE

"..
"'..."'........ ""
................
""""--........
"" ..,,"' '"
<><mo<'........,
OECEMIlEIt

{......... '"D.

""""""" "

1952

505)­
HIO
41.'

21027
16150-

701­
50'6­

21479
2011'

21.9
5190­

loon

1126"
173900
H~I""

'590
}70l

"&41
1·19'

1115.9
161U
16059­
17.5·

2lo1'5­

"'12­sa'9)­
1'''5-

17905­
265700
2.7192

."

9217­
5)81­

10.11­
'425­
SIlO

13.71
2U07
5)92·

11659
1227.

1267­
364-

2'256
1'0700­
156....-

1955

'''9.­
521­

19'5
)}7-

'UH
22010
8136
1917-

102266­
.'06"

'"1'009'

'HO"

1956

U12

6.n
1214­

1638"­
3133

5n.0
1520l
21920
16U

11"62
19.... '

2866­
'0191-

10lH6

11056
"902­

n ';0.3
1"996­

'''1111­
1629''''
1."103
1"936

5811

10)2011

1031011

5 lR. AV.
Inl-1956

2120­
215­

2516
6059

41520
llUlo

7350
3809

12.95­
2011

13536­
2131-

....... ~l 1II,N)f'

......... CAl..£NDlWIt 'I£.I1II II\.IItOf"f

.wDll«~ II\,fl(Jff" 2)

__ TOTALS FOIl P£RlOOS

or COHSECUTlY[ IoIOf(THS
FlN"l MONT,..
TOT.t.l. ACIl£ FEU

l"l)ll­0,,,,
)"161

•Sl57
123101-

Sl57 (lllPx.:l F"..ocD) LCJj" VA':'lll 296- 1:)~T

""19'0-1956

..
3/37

560130-

IOISS: 11 sac IIID'ariED USES IIlD17ID
2 .lnIU9!I:D J'(Jl S!UWlI: 1(11{ CCMl'Uml at ImD CalS":'llllC'naJ

AlUI[O-fLENINCo. HOUSTO'l
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VA'mRSDD 10. 9 llRAZOS IUTElI • allIIllASII" I LIe.' IUTElI uon; CAllI lUIJl 1IKI4'aI, JJlZA 3,51) SQ. ICI.

SBl'IJU.'mD 1ft MJlM II ACllI n::r:r PROI lIJBBA.SDI, .\!lJl19nD III :MIllS at Pl!ISD'1' caIIlDO"l'IVI USES
AI'Il VI'!'!l AIIlUA.L 'farAL8 .f.tIJ\l9m1I r<J\ I7BCT at 9I'OlAGE CCIO'lZ1'I:rI (II tnlIBJl ClII9'1'llJC'l'IlII

ANHUAl TOT.Al
SlOR.AGE AOJU$TMENT
.AD.JUSTED At8..iAL TOUL

fIIOItTHl'l' /l:UNOFF AOJlJSTEO 'OR P/l:E$ENT COltOITIOI'IS OF US!

•"an"
ANNUAl. USE

......,
""""'"...."..."~,

JUNE......,
'UGU"
SEPTENBER"'",,,."""....
""'''''''

(
""-"'l.a !HD.
IRf'lIGAllOH " '",

,.,
1215

'"29i1l6'
6'05

989i1l3
iIl11lU

"'..1396
'05]

11a.U2
211937

,.9S08
'7676­

531832

19"1..,,
811"7

2i1l703S
217"32
131227
iIl15'3'
159"13
8n35
'2123
iIl1216
5llT&]
18102
IU27

152370'
3635

15213"0

1029,

10"31
9159

""289101
266609
187217

21788
27217

18i1lol.l0
1"6597
"'616
29111

12111132
857i1l­

1219558

2203i1l
14112
20'09
310811
20"2

8370
3021

'"7863

"'"2219
4264

li1l1850
17605

1"4"

,...
'",

linn
IIU90
1(17981

68102
537690
101368

20579
8118

10061
9088
7927

32312

1074184
.,002­

1027182

,...
"",

1095"
11109i1l
194"1
"DOl86

8102i1l
63172
3533'
68'2
9BiIlS

.26'2
158ll
38966

11102.2
7664­

H02578

11'1:8
n318
91520

UI211
221319
104192

35247
11U9
42417
iIl4926
"n91
"196

9...0 •
1661)­

927991

/
NUfl.a 11'10.
IRRIGATION "

1946

Ion, 1.10,
1950

1319,
1951

" ..
"

, '1'/1:0 AVo
19"-1951

IoIOItTHLY /l:UNOFF olOJUSTED FO/l: P/l:ESENT CDNDlTlo.lS OF USE

....­
FEMUARY...."..."~,

"..JULY

'"'""SEPTEN8ER
OC'TO&ER""""'.DECEPoIllER

4112'
82703

l'iIl910
43i1l65

14UU
41921

9263
2UI

25114
6511

26310
2'155

65083
24801
8871'
42283
'6751
11419

"'012i1l9

'"'"3258
1143

2892
19630
10957

7162
29i1l00
1032'
16659...
U11,,,

1573
4'01

6"88
'3123
7i1l211

'4""10'00
1259

'"6339
3i1lge
2.03

1"'6
lU3i1l

2211
12186
iIlUliIl
2i1l0ill2
2360.

'"30615,,,

,
m
."

15i1l0
15657
21927,,
14",,,

19788
23879
"50B
31"3
60ha
29361
10751

1058
UO'1

2111
5Ul
"O'

tlhNJAL lDTiItoL
STOR.AGE "OJUS"TMEHT
ADJUSTED .AHHUolI.l TOToll

621431
"100­

6IT3ll

30685]
2i1l231

HI08ill

105157
3529­

101628

306199
.0813

H1212

l ..nill
36269­

11200'

iIl1762
SiIll49

102'U

255979
12'49

268629

(
IIIUH. a IND.
IRRlGATlOH

"""""FE8RUA/l:Y

""'"-,
~,

"""..."."U"SEPTENBE/I:

0"0'"
MOVEPol&ER
DECfMaER

ANHlUI.L TOT"l
STORAGE "OJIJSTIIlEHT
ADJUSTED ANNUAl TOTAL

"
""

,,
.""'50

"'''"'""",,,
''''',,'"

1953

,,""
''''

""~.­
15861),',""",,,
""""=""'""'-,­om"·

153557

''''"",,,,,,,,,,
""""""'0'"

1955

"'""

".""."-"'"'"'"'"'"'""""',,,"'oou,,",

,,"
""""

51"
."
40,."

""'""'''',>]

'll;
>]'"

"'''"r""
162955,_.
109355

""

'"",
'""'"2~1500,moo

""""_il",,,.

1037166
,]600.

983566

5 YR. olV.
19S2-1956

11110."""76o,
613~,."
"'''llJl'o
m.,'"
'~

","'"6086
1111108

WlNlMUM MOHTHLl RUNOFF
IIINIMUM CALDlOoIIR YEAR RUNOFF 2)
jlWUAG( ANNUAL Rl."Ol'F 2)

,
"'''-,,,,,

""iIllS7
12"2126

olLL/I:£o-FLEMIHG. HOUSTON

"""iIl2J791
"""nat

•8/5i1l

,
121.8,

NlHlMl-"l TOTolLS FOR PEAlOOS
Of' CONsEcUTIVE MONTHS

FINAL ..OHTH
TOTAl ACRE FEET

1I01'1S: 1) SOll RJ!:P'(Il'1'Zl) USES 1tOllIJ'D:II
2) AIlJU!mm pm~ laf CQlI'LIlTIl m UlIDElI caII~IlII



F-60
~ -.:I. 9!AAZOS !'..I\nl • $J!:USIJ' : l.o.-r:-..z R!VEI'I A...~ XX-'!'JI, ac:u.'"JDC ;; 1, AllU. 3,562 SQ. IlL

IsTnCAtt:l D'T lmIl.~ !I .u:M: n:!:'f FJlCM !lJ~!A5III. U"Ulr.C 1:1 !ASts or PRI:SDrT COftIIC?In:E CSlS
..

AhNJAl.. TOTAL
STORAGE AGJUSTMENT
AOJUSTEO _ Tot"'L

REPOfITED
o\HHUAl. USE

.......,
"".­""""...."
~,

~,

~,.....,
SD"TDUIEII."",...-­".....

(
_.~

IRIIIGATlOI'I

1'''0

,,.
"

0."4'urn
5'.'

101 ..
122 ..

22'.'.
UHn
15'.2,no
ns.

U52J.

"''''·11
2161251

llunT

HO ••]
"611U
4n,,0
360561
JGlUt
:591150
299110

110)949
• .,.... 2
e,o",
42"5
11/.69

]].'.'1

lIBI

"
20"1
2UI9
196"5

:5911'"
"715'"
)11\'"
"))5
lU21

161)81
117'.)
116919
'0.....

2IHUO

2UIl/20

\9.]

nu..
60'05
]12"2
Ton,
92024
691'19
292"Z
1.,24

107"1
11292
19638

792"
12052

..u.
"

lH6C5
211120
Ho.. n
106111

1111921
)1109".\
6111)
lS062

''''1322775

5".'
1815'2

2770111

2770111

3161001
28H69
)16 ..77
758201
209140
10650)

10911
"026'
299\0.

122422
lllU6

11660.

2579707

2519101

'" TR. AV.
l'·O-19IU

15U31
U·)05
214411
lOU70
"'''12''02".'0
ISlT'l
1U15
9180'2
12197

1"19)"
1196!'"

22"'ln'"

21"19!'

•

{
IIUN•• I"O.----

19-'6

51n

"

19U

".55

'"

19'"

5116

'"

1950

HH

'"

6 111. AV.
19.6-1951

I'tOIlTHl' It\HIO,f AWU!itEO fOR PIIESEI'T COI'IOIIIO", Of USE-­,....-
""""...."~,,......,
'""'"SEPTEIllBEIl"",....-­,,~

IUOU
HUll
508"n
159136
562_"
150)2"

52030
1"598
6"."
36018

221509
151 ..9

lInn5

1I1un

312"37
10Hn
106"31
1"3111
165""

51100
1610'
lelH

B6al
"218

10010
11110

1065901

1065901

1308"
'0983
1"610
39301
an12
non
3695"

5103
9"91
3016
1911
Jln

ZlI"))

170.11
'''6n
8"591

329022
Illooa
1)990

''''h55'"
Z9U

nOI1
9161

""55

12J193

12..5

""13Ilan
12513
106'"
601'"
all9

9631
56196

5550
1106
1·91

"15591

1999
69'"

20010
5....

H6""
'3040

'""11"10
1622
1302
'120

In591

111591

1530"
1'641

1111 79
124"9
1"'09

69531
222)6

Baal
2'''6
10539
uno
525" •

5111
m

195)

22611,.. 1113

." 1311
'J'

1957
5 lR. AV.
ln2-ln6

~,,.yHl'l' IlU",OFf AOJUSTED FOil PREsE"'T CONDITIO"'£' Of US[

IN<<)ARY,......,
~.............
~.,.""
SEPTOO8EJI""_.........,,""...

lln
3541
69n

71"51
1"1311
"ZZll

5110
9n­
In.".

1036"
52030

..e.... l..,,,.
"19.1
·2691
"nll

2)'''29
1"901
a012

25569
182103

319C19
l653!)"

15489
81C11
"812
1661

35TCl5

"...-
un
1090
lUI

l1U"
1530

4320
3"15
1"18"_"18
9116"
12766
1'15"
2u50
"..,­
8120
215"n"

3990
lOIn
256"
10'_

9690"
1212
2UO­12'_
m

],..1
589U
29_06

1""6
22n

3U"1
694246
596598
651112
)Tn"
114'"
20011

1.. 892
15956
Hon
n351

145960
219.5

6791
61"
49]8

"In
2"'"
'OH5

~ TOTAL
STOAAGE AOJUSTIIIE"T
.tltlJUST£O NlNUA.L TOTAL

'"109 90"011

899"'1 214686

.._ loIOI'f1M.' IlUNOff
M_ CA.i..CI'IOMt 'lUll ItUNOff
W£JiUIG[ ,,""1JAl IIU'tOff

"

'")/51
39100)·

4llRED-FlEM'",G. HOUSTON

"1/55
11112

•12/51
16461

,
91"

161-

-.... TOTALS fOl'! P'EJIIOOS
OF COfISECUTIVE /IIONTH5

fl"Al WOIfT"
TOTAL ACII£ nET
.mES: 1) II1XiATIVt l«llfm.'l' rt.Ol/S:lIE 'l'O fliC.l'OJl't'Ia1U. 1'~ 01 P"..oo:l1'EAJl:

LOSSES 011 !R.U08 IlJVDI. LOW "Am MJIDf.."H !«lIlT'lI 5'- M 10/52



• 101t~ ID. Y!P.AWS R:yE1' • st:e.I.33 It n:cu... ::l'EJ!: D:m: Idm, AnA 1,112 SQ. ll! .

ESTD'J.:C E: f!II:IJn' III AL'II£ n£':' r.t::M ~ASIJI, Allo.'1,;1J:!J) 0' &l5!8 aP I'Ii!S!ln'~ UDS

F-61

6 'I'll. AV.
1940-1'..,

__ TOTAL

ST(lR,flGE &DJUSTIIIENT
ADJUSTED~ TOTAl

~IML'I' RU"IOff 100J1I5T1::0 fOil PRESENT COMOITIOfoIS Of USE

MONTHLY RUMorf "OJUSTEO fOR PR[SENT CONOITICWoIS Of USE

REPORTED
ANNUAl.. USE

.................-,.
-"...
,~,

~.

~.

$£PTE!ol8ER
OCTOBER"""....
'""""'"

IlV'OfITED
ANNUAL USE

-­"......._.._.
~....
~.

~,

SEPTEJoIBER
OCT06ER

"",,""­
DECEAlllER

TOTA~

TOTill ,)

."
'US...

•16632
55056

2201n

'"'"1118
77017

177.17

'603'3

...860
"'952

102165
13'.2
"'912
30110

)HO...
2]60
6199

nu.
IU!t1

]lUJ
2Un
,.OU
)2106,,,u

loon7
164078

1070

••IHSI
H9'

51UO)

SUeD)

1941

!t1l0)
6968

66'0~

U.U
2''''6606

)120
10601)

2160

'"1622
)112

""2269
1970

"210
162ft.l
10721
8l0J
."

n06
114)

un
2773

121697

121697

u.O......,.
29"
6217
)022
n.o

•...
'"m
'"

161'3
20U
un
2DI'
7"'l2
6110
lfIh
1)2_
1"82
U9.

'"2280

520U

5201'

1026
)U!t2
2UOO

tn6"
21100
1116'
2'40...
162)

3920)
6)4'

19138

50205
"In
4207.

"6'"2.0]
20762
2.29
nil
l"n...
60fU
10500

1950

12.... 1
660ll

6109
62!t72
292"
1'210
23,.
2242

lUH,.........

loun
2n..
Inn
, ..OM
20.11
2'Ul.

"'.U'99
112..
27'":un
"Ul

19'1

.",..
""un...
:'67...

n

'"...
'"...

.....
",n
UUI
51221
usn
'''05uses

"""21.."21291
U241

191.....
z....,
un6.....
znu
U,,1....
1un
nz.
'110

un•....
AAWUAl.. TOTAL
STORAGE .OJUSTNENT
ADJUSTEO~ TOTAl.

2191'6

21'1'6

216111

216111 ,,".
19n

lU'U

lU.U

ilI\tfUlI,l TOTAL
STQRAG( ADJU5T ... (NT
AOJUSTtD Al'lNUAl.. TOTAL

MONTMl'f RUNOFF AOJUST(O FO~ ~R(S(NT CONDITIONS OF US!

"'''''''''~-""

.-....
FtBROAR'f-..-~,
"'"~...",,,
SEPTtlol8(11

"'''''''"I'4CWEM9ER
OtCOlElEll

TOTAL

"
'"1/.17

2'6l
9657

1969.

n"
19211

'"...
'"'2117

20200

nut

2163)
9061
U"
6106

960~'

)711
6119...
!t159
In"
11619
17610

199'H'

199911

!t2"
19n

'"aOl
5915
2011
no

30"...
'"'"."

n006

n006

on
2~005..,
70U

•·032

'"'"•2701

'"...

m
1~U6

4168
7310

•
'"•.,.,..
'"..

.1 ....

...
'"14576

10.157
ll1716
610.,.

6592....
In61

Hun

)!un

nn
1015.

2196....2."2
Sf97
5"6
no>
" .."M31S.
.020

7"79

7"79

MlNMUliI liIONOtlY I'!t.I'IIlYF
"'_ CAUHDAIt YOR il!UHOFF
AVVUoGE .-uAl. IlU't(FF

~ TOT,t,lS FOfI PfRlOO$
OF CONstCUTIV( "'~THS

~INAl "'ONTI'I
TOTAL ,t,CR( F((l

lS01:S; I ) !to~ llSES

•
Ill"

'"

•
2U611

'")/57
1161190
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lfJdUSllEII 110. 9 mu.zos RlVDl _ SllBlIASIli L "A.V~A P.!VDI~ MOlITII, o.RLI. 2,159 SQ. IU.

l8TII'J.!'ED :tt't IMI01T 11 A.'"1J: P'tt7~ 5l.:eJS:JI, ,a:tlne «'f !AS!S OF PlES!3T COIISllICP':'IV U3I:s

-.w. TOTAL
STORAGE ADJUSTMENT
..c.JUSTED ANNUAl TOTAL

MO,HHLY RUlIOfF AD.IUST£O fOIt I'UUNT COI'OOI110"l$ OF U<;f

1220U
Ta! J9
9110'.
91155

1]5310
nooo
")15
150.)
, .... )8

20553

""5IJ"
151756

6 'I'll, AV.

1'."-1''>''

6 'I'll. AV.

1''''-lnl

.n

1'4'

328115
961'11

161576
32.011

15""
7''''12
1'90"
610"2

1260"
9057T
2lU.

101>25,

1571 ....

I'"

."

149112
201'12"
1553U

131>17
35911l.7
1!~~bl

11184
.0:"

"09'"
11.701

102.27
1925••

t.,.56C

,.,

227315

7"150
10008..,.
12051
13273
398110
18101
121.9
1620

9''''1190
1~4) I

221315

'"

1948

IU,lt
15548
tn..

182122
225111
113U6
....0)5

U85
lU'2
nn

.""'1
21n5

,

83e1l31

156090
'!S~l

2·''-'
6118",

110132
'""21

'"••66130.
22HlI

nanl

19~7

'"

,
1'''0

..,

6071
n'Ol
..... 1

•
'69'0•lS0T)9

"-327,....,
9662

H29:f2
,slon
U7971

98191l

"

,)

tOTAL

TOTAL

REPORTED

~-""

IlV'ORT£O........ ""

_...............,,,
-"~.

"'..
~.......
SO'U"SEA

00"""""""'....'«,....

l'IONfHlY lltJ"OfF ,t,OJiJSHO fDIll PRESENT COHDITlONS Of USE

....­,,­...'"_....­~........
$O'T[MIWl.,.....
"""""'""',.....
NftIAl.. TOTAl..
SfOflllG£ ,t,DJUSfIlEKT
AD.IUST!.D AHMJAt. TarAt.

16'~10

1,.081
226192

73791
512110
2091U
,un
s~.~

•
202~0

210910
7U7,

UU214

222105
~9028

UI02~

5113:5
161697
727~6

19290
n7~

HUS
U9S

16'79
11052

"'55'

11422
~'~16

5~UO

11182
17161
282~'
17171

•4706
1915
1907
'us

251215

257115

1I00~

7~101

11764c
100U6
'0202
69771
17H9
669~

102n
~21"
57816
7U76

15~199

U17~

2195])
~1191

11"197
&In.
l~71U

~371

112~1

U62
19IU
6504
5561

105UO

'051'0

2U.
421.
72A2
756~

7111
6el3...

•1279
11"
1076
2517

'17~1

101516
106690

69606
123760
uno
17017
16161
1502

23589
~9212

10712

TOTAL

ItS2 1"5

1001

1956

'"

19H
5 YR. "'V.
1952-1956 •

MONTHLY RUNOff AOJUSTEO 'Olll PRESENT CONDITIONS Of USE

"""'"fE8RVAIIY

""'",,'"
~.

"'"..,....,,,
S£PTOIfIEIll.,,,,"'".......,
OECOIIl£ll

..-JAt. TOTAt.
STOR"GE I.OJUSTNENT
ADJUStm MNUAt. TarAl.

211>0
10~Zl

16611
17825
145~5

28119

'"on
11 TO,n
15~5

21190

163961

~5756

15720
12642
16221

101555
BUI,"'.
1151
~392

13221
11021

126044

6lT510

2U15
170!
!~T1

~~T1

417U
~n1

1511
1111

'"126.
1152
1~61

91225

5179
4'501
12187
T:UIB

6759
5614
2612...

•5195
1113
Ul~

159179

2456
10617

S03:5
~615

21111
25I!

•U56

'"'"1191
1915

72119

72U.

'"49I!
20UI

219425
1~5451

55AI5
1150•
12~6,

lS~OI

21206
2213:5
27286
at 702
10029
1~97

1010
11~1

~n6

S~"
12099

un9l

....... IlICINTMt.Y RUJ«)l'f

...-... CAt.EJlOU'lYEMI: IlUflOf'f
WE1tAGE MNtIM. I'UIOf'f

-... TOTALS fOfl PERalS
0# COloISECUTIVE IIlClN1ltS

flNAl MOffTH
TOTAl.. ACRE: FEET

.:JDS: 1) om KIlKIR~.• JlID. lISlS

,
la/AI

'"
•IlI56

5654

,.
llJSZ

U51n

..
Ill"

101"Un

no
3J51

1~U512

ALLRED-flEMING. ~USTON



F-63
IIATDlSI!ED le. 9 BRAZOS RIVE:fl - SUIlBASIIi II BRAZOO RIVDl TROM WACO QJ,G£ 70 GlIOt If"J1I l!E2olPS'I"'..AD, E:l:CL. 9 I, 0>.

9 II: ""~ 9 L, A,.'lEA 3.37~ SQ. )0.

ESTD'..u'O m;'l' !llI$JFF III ACRE n:I:T ",ctl SUEtlASIH, AroUSTED ON BASIS OF PIlESO'l' C{):iSUXPTM USES

(0 YR, AV.
,,~ 19..0 \9"1 19"2 19"3 19.... 19.' 19"O~19"5

REPORTED lWUN a lrl'D 0 0 0 0 0 0
ANNUIJ. USE IRRIGATION 0 0 0 0 0 0

"'ONTHL Y RUNOFF "OJUSTEO '" PR[SE'lT (ONDITIONS 0- m
~ 73B 282599 16... 80262 205110 3_.'23 UUll
FE8RUllSIY 520400 153"~9 20281 26591 nun 150189 1090,"0
~RCtl 9639 287898 17297 ....75T 30558.. 191931 143851
APRil '" 39112 IOHTS 7"111 50566 "'''775 126165." .. 5757 55883 ."0118 631 .... 50961>8 190909 2lU9D
JUNE: 611H- 2581402 102560 66608 289085 lUlU 128118
~, 206556 18.125 "8119 23"29 27637 .06'. '''25,."." n"6- 30119 nUl> I'll'll 11252 .7935 19115
SEPTE/IIBER 15716 31,.68 87185 9239 8190.. 'Inn 5"811
"'"'0'" 18662 38938- s,ns- 35319 tun 113973 225..1
NOVEMBER 221526 11"221 110996 USB 110au Z0310 91255
OECEIIl8ER 62~063 25760 65268 17293 203530 137..26 179057

ANNUAl.. TOTAL 1133605 142'''58 101572" "7207'7 205U69 19"55"5 13..2UO
STORAGE AOoJUSTMEHT
AOJUSTEO AI'tNUlU. TOT.Al 1133605 1"'29U8 101372. .. 72077 20~1l"'69 19"55"5 13"2"80

6 YR. A~.

~ 19.6 19U 19"8 19.9 1950 1951 19.6-1951

REPORTED {MUIoI.a IND. 0 0 0 0 ,.. m
AtoWUAL USE, IRf!lCATIQN 0 0 '" '" '" 1075

Mo.o.TMl Y RUNOff ,,"OJUSTEO fOR PRESENT CONOITIONS Of USE--, 181797 25H92 21727 I.,.. 7753T 5619 92091
fEBRUARY 192760 _1891 268~' 5856... 2586)8 15165 99312..",," 308291 18136" 68"27 127693 "375 12891 1231541

~" 117.... 5 61790 .....591 115711 133121 2"1"6 e2'Cl2
~, 5.86..... 111366 52"72 632·2 96159 505Cl 1"6156,.... HUeo 87093 21781 .9ClU 155227 Hlll 9752'
~, .8277 23719 33188 52939 30235- '" 2HOO

""""" 9135 92261 6113- "562 5Cl059 11"8 25215
SEPTEMElEA 178~2- 28683 9220 8117 )80"- 13838 6367"'",,,. .315" 3317 1185 51955 2'''37 "8591 2.....0

"""'.... 235693 21729 .....30 "526 7"" 6578 55398
OECEhlllER lIll65 26887 55"8 85UO 1163 9089 ..0020

ANNl.Iofl,l70TAl 2027996 953592 289112 69.. 159 816116 126807 814'50
STORAGE AOJUSTIIlENT
ADJUSTED ANNUAl TOTAL 2027996 933592 289112 69"159 816116 126807 114630

5 YR. It~.

"'~ 1952 1953 1954 1955 1956 1957 1952-1956

REPORTEO {"","-8 IND. 2045 8796 9024 7078 917"

~- "" IRRlGATlON 1715 ... 123~ 1260 1696

f'WHTNLY RUNOFf AOJUSTEO FOR PRESENT COHOIT IONS OF UsE

~ 7615 \24116 521116 \2U5 11890 1382- 4165'
FE8AUARY 15143 67097 18519 102'6~ 3218'" .., UI62

-" 365 ...8 80597 al04 16270 183.... 3"'243 31969

~" 87'45 13300 9571 1"'3932 1211" 35014 53366
~, 62028 62UU 33777 "325- IHl- 973083 143026

".. 91002 519'" 19874 27UI 9697 71925 39998

~"
5971 22515 5289 23249 11980- 1·98.... 9009

""""" 'Cl2- 7958 1186~ 1591'" 3857 ..:nOI 1798
SEPTEMBER 15967 3J 725 5322 96Cl45- 16U 9113 828"-
DeloeER 5503 111"2 3189 6"'01 10517 1905"

"""'..." 60n 65806 1"918 17729 '''78 2Z190
DECEMBER "67]5 192312 9"69 7268 17096 54572

ArfllJAl TOTAL 379752 129332" 192083 331116 110717 1315591 "61518
STORACE AOJUSTIIlENT
AOJU5T£0 AMNUlL TOTAL 379752 129332" ]92083 331116 110717 1315591 "61518

IIIII'INUM MONTK.Y RUNOFF 96045- 9/55 (:mml:: FLOC;) Wi IIATDl 1156o-1!56
MNlMUM t.AL.£NOoIlJt l£AII RUHOff Il07H ,,"
AVEAACE ANNUAl RI"tIOFF 19101" 19"Cl-1956

.........LN TOTALS fDA PER:i005

"
,.

'" "0Of' CONSECUTIVE MONTHS
, •

fiNAL IlIOHTtl 9/55 10/56 2/57 4151 .. 157 4157

TOTAL ACRE fEET 56882- 12561 65.... 1 23"9" 2228"'96 ...696196

AlLREO-FLEM INC, t+OlJSTON



F-64

WATERSHED NO. 9 BRAZOS RIVER - SUBBASIN N BRAZOS RIVER FROM GAGE NEAR IIDo!PSTEAD
TO MOUTR AREA 2,000 SQ. MI.

ESTIMATED NET ANNUAl-RUNOFF IN ACRE FEET FROM SUBBASIN ADJUSTED ON BASIS OF PRESENT
CONSUMPTIVE USES

Reponed Estimated
Consump- HIstone Ad~us:ed

Year t.ive Use Funoff Adj-:,:,si"aient.s Runoff Averages

1940 67,244 1,171,400 326,756- 844,644

41 66,lll 2,730,900 327,889- 2,403,011

42 79,973 639,800 314,027- 325,773

43 293,630 219,100 100,370- ll8,730

44 238,508 842,200 155,492- 686,708

45 290,336 777,600 103,664- 673,936
6 Yr.Av.

842,134 1940- 45
1946 188,298 1,326,500 205,702- 1,120,798

47 250,492 397,000 143,808- 253,192

48 408,730 96,900- 14,730 82,170-

49 288,295 453,100 105,705- 347,395
•

50 296,637 151,400 97,363- 54,037

51 338,168 273,600- 55,832- 329,432-
6 Yr .Av,

227,303 1946.51
19c;.2 280,526 34,200- ll3,474- 147,674-

53 367,022 249,800 26,978- 222,822

54 363,129 259,400- 30,871- 290,271-

55 319,6ll ll5,300- 74,389- 189,689-

;6 302,741 260,300- 91,259- 351,559-

151,274-
5 Yr.Av.
1952·56

MIn Cal. Yr. Runoff 351,559- 1956

Average Annual R~~off 332,956 1940-56



F-65

WATERSHED NO. 10 COLORADO RIVER - SUBBASIN A COLORADO RIVER AEOVE COLORADO CITY GAGE
AREA 1,492 SQ. MI.

ESTIMATED NET ANNUAL-RUNOFF IN ACRE FEET FRet-! SUllBASIN ADJUSTED ON BASIS OF PRESENT
CONSUMPTIVE USES

Average Annual Runoff 23,910

* NO USE REPORl'ED

Min. Ca . Yr. Runoff 1953

1940-56

1,830

5 Yr.Av.
1952-56

6 Yr.Av.
1946-51

6 Yr.Av.
1940-45

24,480

26,710

19,868

Averages

8,380

3,540

1,830

8,010

39,050

46,910

36,250

18,650

89,630

4,070

3,280

13,530

39,680

45,960

15,830

25,470

6,410

Adjusted
Runoff

o

o

30,000-

23,000-

28,000-

o

6,000-

25,000-

37,000-

37,000-

24,500­

o

57,000­

76,000-

Storage
And Use
Adjustments

16,000-

67,100­

35,000-

3,540

26,330

39,050

46,910

8,010

73,250

Estimated
Historic
Runoff

34,650

156,730

39,070

9,280

38,380

38,530

96,680

1.21,960

38,830

62,470

34,410

20

22

8

*

*

*

*

*

*

*

*

*

*

2,145

13,053

18,621

Reported
Consump­
tive Use

53

54

55

56

43

44

45

42

1952

1946

47

48

49

50

51

194C

41
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llA'i'!lISll!tI ItO. 10 COUlII.I.!XI UVI:Il • SlIUASllIll ClltDllA:lO~ PlU»I COUlfWlO em GAGE 't'O !AU.m:;!Il CUGE, ARU 3.7'08 IlQ.XI.

~ Ill'!'~ Ill'~ P"!!'f 1RO!'l SU!SASII, u,'tlll1'C ar :aASIS or I'R!:S!n ClaIllIlP'JTn:
IIS!:S IJO IIl7! A..'l3'IJA!. 'f'O'IJ.rB AD..ltlr.c J'(llI !PnC!' C7 ftl:IlA:ir: CCI!PU'!'!tI OR t1lDDl Cl:I~

-.w. TOTAL
STORAGE AOJUSTNEHT
AO.IUSTEO A-..lAl TOTAl.

"'-'",,,..,,,,
......... ""

­""""'"""""....",m
"'".....
'""'"SflOfEIol8ER

""""'""""...,,,,....

/
........ 11'IO.

"""'-
1]7­
m
u-

12672
10~U

~2366

10283
20U9
6U5
2525
24'0...

11867)
h500­

tOIoP,

\9"1

'"12'1

,,­
nl9

166'4
78250

\4240·3
83824
2"758
20504
7)'4

812"4
7986
5620

472168
10700­

461"'8

'"...
I2l]
11",.,
, ..n

197'9
1"12
5H-

40000
21346
I8U9
2915
)001

122907
13200­

109701

19'"

120..,.

2019".
22)7

'"912'" ....
'711

711­
19\­
'21­
301>­
29'-

n020
1~00­

21'20

..,
2n

192­
2112
2"03
"U-

35a"2
70U

1I~41

9397
8'90

lU",.....
1131>1'

H'OO­
9811"

19"...n.

...
m...

1657..
610'

IlUll
9813
372'

2n"

'"'"
16632'
14aoo­

1'1'2'

'"1]U
3160

17710
3629)
2'''6
30603
1663.
ISU

231>31>
22'3
1627

169"'1
11700­

1'17'1

/
_....-,,- \"1>2.., 1941

lUO."
the

2097...
19'9

1777

'"

1950 19'1

3963...
6 Til. AV.
1946-19H

M(»ITHU FlUMOff ADJUSTED fOil ~'lUUH CO,..OITIONS OF USE­."""""
"""".....
*.................
"'"""'"0<"''''''''

"""""""'W«>

-........ TOTAl.
STOR.IGE ..aJUSlNEffT
AOJUSTEO~ TOTAL

'"m..­,,-
19042

"111-
SU9

'.569
ISH9
lnz

\1'''1

96701
15500­
11201

m,,­
no

9753
95C23
11145
lO~O

"."'29
21910
tH6
64"2

\669..2
1060(1­

156'''2

"'.
"'3~

"311...
"2U

11023
90021

3356
~710

2129....
Illno
I'~OO­

III>UO

..
'"..,

30'13
103521>

27091
1]92
1013­
uoo
~~26

'"""
177Ha

1>700­
17081a

,..
102­
2U-

11133
11114

3639
3299
1266
5691

'"2"-,u-
'0321>
6700

H026

,.,­
2U­
116­
201-

In"~

2U'9
16U­
571"

'"2U-
lU­,.,..

H.n
6100­

"1091

'"1'06

'"1195
"'169
1"37'
US27

"n
10033....

m
"on

11110­
7900­

103904

....
,,~'"....... "" {

_. IND.

-,,"""
1952

az<o...
1953

3651.., 21"9
lI2'

1951> 1957
5 TR • .loY.
1952-1956

HONTtlLY RUNOFF AOJUSTEO FOR PRESENT CON01710N5 OF U5E­"......
"""".....
*.,...
~.....,
lEPTa-Eli
0<"""""-,
"'''''''''...,...,.,. TOT....
S70ft.11G£ ..OJII5T/oIEKT
IoNUSTED ......."... TOT.....

3'9­
'31­no-
u"."9]01>
1367­
n9­

UU
2"­m
211-

IH"
3900­

111"

201>­
2'3­

2012
902-

19101
279­

70n
1>113'

373"
20"96

2303
113-

121011
7100­

113981

,,­
1'1>­
uo-

61169
101'81

15169
220.

311­
2"6­
211­
1"­
169-

11'650
"00­

110350

300­
m

10'0­...
nn6
un
9 ......
'060
30ll
lbl7
2H­
213-

.9977
2700­

.1277

,,­
u-

3'6~
2"70

12.0
3169..
'"n2l'

2103
'81"

13126
2100­

71626

"..,
)1)7

n070
2t,7190
1]0090..,..

n ...
16196

......030
2100­

.... 19)0

192­

"'­
"1"'"

"1916
671]
"110

1"2'''
1"'1
Ill"..,

n.
9T237
"220­

n017

.._ MOKfHLY "'-"'Of'

11II_ t.IIl.£J'IOUI 'I'EM IIIJI'IO" ~l
-~""""

16~'­

"."
119707

7151 (lllllDl' 11.OOD) LOI/1W'DI lCllJ- 8/l19

""U"0-1956

'""'''9,."1

AL""£O-FLEM!"G. HOUSTON

"71"
BOlli

""'H
1106"

•I""2122-

,
10/'"

1330-

.......". TOTALS ~ PElIIClOS
OF CONSfCUT/VE MONTHS

ml'A" II'ONT"
TOTAL ACIIE FEET

1CIT!8: 1) .IAIUSTEIl P'OIl S'laUGE l'OII C(Ioll'U'1'I: (II UIIDEIl COII3'!lIOCTIO~



F-67
•

\/ATERSIlE:D NO. 10 COLORADO RIVER - SUBBASIN C CONCHO RIVER AllOVE GAGE NEAR SAN ANGELO
AREA 4,217 SQ. MI.

ESTIMATED HEr ANNUAL-RUNOFF IN ACRE FEET FRGl SUllW>.SIN ADJUSTED ON BASIS OF PRESENr
CONSUMPTIVE USES

Reported Actual
Consump- Bjstorlc Adjusted

Year t1ve Use Runoff Adjustments Runoff Averages

1940 4,012 77,040 14,570- 62,470

41 3,275 242,690 37,380- 205,310

42 2,070 129,360 7,390- 121,970

43 5,411 30,410 3,950- 26,460

44 5,101 39,850 3,480. 36,370

45 5,157 91,500 49,500- 42,000
6 Yr.Av.

82,430 1940-45
1946 13,295 65,360 1,890- 63,470

47 13,380 35,040 18,930- 16,llO

48 14,550 124,610 83,200- 41,410

49 16,795 158,350 51,900- 106,450

50 8,974 35,120 18,700- 16,420

51 6,374 10,570 6,600- 3,970
6 Yr.Av.

41,305 1946-51
1952 10,749 960 ° 960

53 15,637 49,530 0 49,530

54 17,612 47,620 0 47,620

55 17,730 36,490 0 36,490

56 22,797 14,990 0 14,990
5 Yr.Av.

29,918 1952-56
Min. Cal. Yr. Runoff 960 1952

Average Annual Runoff 52,471 1940-56



F-68
'"An:2lSJl!:) 110. 10 COLOIl.l:XllUY!'! • SJ"..!.lSU j :OS::IC P:vI:" ",01 :;C[ nAil SU "...no ro 10-"1:9, 1."'rJ. 1,23'7 !:l. Y.!. •

ts'T'Dl.I...<'"n lET 1!I.'lI01'T til ACIlE n:r.: FPClM So'!.!JoSIlf. A:l..."':JS:ID Qll us:s or l'IlI:s:E:lI': CO!t!mF'r!\'t llS!:ll

"'M 6 YR. AV.
19.0 19'1 19... 196] 19•• 19.~ 1960-1'''~

IIE1'OftTEO lWUN I!Il IND. " " " " " "~-"" _illATION ,.,
'" ". lOll on '"

MONTHLY IIt/NOlfF ADJUSTED FO!'! PRESENT CONl>lTIOHS OF USE- U96 2501 ntl' 75]0 ..." 0.213 517"

"""""" ne. .." lUI ..nl 6270 39"6 ""-," 17tH 1711.'7 ,.., 60·1 5679 )7"\ 1016-" 189U 27606 16Zn 6en, uss lO6n 12.00
~, usn 101~" 2225" 6111> 11951 2119 20'"

'""' .....0' .. 113"\ BSO 1151 5SU 1629 23123
~, '''68 tU66 '" .,. • auu 1111..

'"'"" 1>01' IHUo 62025 • llll' on 1.0,.
SEPU"l'EII 19U 10369 lTH6 16"0 211175 '" loon""'..'" 2255 27162 12)85 14]' 11815 5<'96 9665""'.... 6047 \6'19 9084 '" 1981 2352 ""1.."""'" 5509 12136 7559 JlZS 2"'" 2"4" ""'"-.w. Tor.&l 122610 300)6' 172883 3822(1 7"" 12791) 11'391
SlQlW;E AO.l.ISTMENT
AD.A.ISTUl -w.. TOTAl. 122610 3(0)6" 11211111 11220 '.)6' 121913 139!191

6 TR. loY.

""" 194' 19U I'" 1'" Inc I9H 19.6-1951

RfP'OIIIIT(O {"""".• INtl. " " " " " "ANNUAL USE 1Rl'lIG,ATlOfl '" '" 1327 ... 13n 126"

MONTHL Y ~UNOFF .... OJUSTEo FO~ P~ESEItT CONOlTl01t5 OF uSE......... .12. 5.20 ", 2111 2861 ... 2729

""""'" 22.' 2~22 ." 2301 2T06 '" 19)0-'" 1322 n14 UO' 16016 ... m 3no
_.

3069 3256 1·5" 1339.T .2J8 '" 2.311
~, 5101 ·n99 n56 6·362 1061 TU5 22T6J..... ... 50TO Ton 12112 1690 ·69' 5261
~, .. .., 120522 ." '" " 20425

"""'" , • 1.27 ". ". H90 1.31

"""""'" Jn9J • 5713 "" 2456] '" 11905

""- 1919 226T 12.3 ISJl2 1.69 ., 4191
~..."" 3901 .., 1053 20·J ... " 1362
OE:tEMIlER 13.TO 1996 1114 1916 '" " 3211

~TOTAl.. 83926 61·31 1~O/o41 2~2r.l .9306 20.20 10.079
STORAGE ....1)JI)S7111[N7
AO.IUST'EO~ TOTAl.. .3926 6T.38 150/0.1 2521.\ "930/0 20420 10.019

5 YR • ..."'.. 1952 1993 19~. 1955 1956 19~7 1952-1956

""","m {_a INO. .. " "
,.

"-... "" ,....."'" m ". 1542 I." 1500

i'IONTHL Y WNOff ....OJU5HO FOR P~[S£NT COtoOITlO"lS OF USE

......... " '" '" " '" '" ,n
F£llRUAAT .. " ... '" ." no no

"""" • 15211 ... .. " 2720 309.- 2UJ .., 25014 DO • 106110 564J
~, 10019 11144 40900 3U]7 2.2.5 ]14705 245.]

'""' ,..9 " 12'U 20U. m ]1973 1]40.., , 2062 11.] ]6573 • 1613 1956

'"'"" • 16001 " 11373 1396 • ST"
5I[PT(fllBEl' 1J93 5]5. ,. 7.03 '" ·561 ·]1·"",... m 11693 '" 1.21 11512 6.20-- 1009 no '" '" 2111 ...
OE:COlllU ... '" .. ., ." no
jlNI'fUjl,l.. TOT,AL 26219 10]79 .ll07 \1·131 "1075 .69788 6UI!

"""'" AOJUST"'EHT
AO.lJST[ll ANNUAl.. TOTAL 26279 10]79 11701 11"1]7 41075 46978. 66115

IIlIHMJfll fllOfrfTN..l' ~F • A',:"DES
,.-.... CAlLHOAII I'UIt ItUNOf"F <'0.2,) 1951
"fAA« _u.u.. ItlJ'OIOFF 105555 19.0-1956

-.... TOYALS FOR PEiIlIOOS
M COHSEClJTIVE IllOHTHS , • " .. .. '"FIHAL "'ONTH 3/52 3/'2 ./52 21S] ./55 21ST

TOTAL ACRE FEET ,.. ". \6511 4'460 2313·0 1666.0

ALLREO-fLEMING. ItO\)stO'l
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'ilAttl':$!!EllIO. to COtQlWXlllIV!Jl • lll.lS!AS!I I: PIC.U BAYlJJ ucm: 101!11, ARU. 2,19'0 9Cl. ta.

ESTIM.A.n:t\ :Q;7 1lUlI:lF7 111 A:l\£ :£!'! PltOII 9l1RI!ASIIIl, AD.JlJS'!'tD c.. 110311 0' J'!l!S!If'! o::tI9UMP'J'.IV UllIll

"M 19·0 19.1 ' YR. AV.19": 19'" 19... U .., 1940-1'.. ,

REPORTED iWN a lNO ", m un 'I'" 61,. "0\ANNUAl. USE IIlRIG.6TION ". , '" un 5166 5....

J«)NTHLT RUMOFf ADJUSTED rOt! PFlUUll COl'IOITJOflIS or USE......, ,,.
'" un 2717 ,.,0 " .. un

""'""" ... l:51n '" "97 ..,.... .... ....
~ , 241" m ... )129 110. nn-" .,.... 100.11 74.1. un lU' 2.021 )0'15
~, 1''''2 1'''''1 102111 no: 11760 15'''' U.."

'"" 'Hit 13107 "'001 , 201'7 ,.., 270n...., 1121>3 17966 ''01 , , 1..53 1191......., 31"7 , on , , ... ,no
SlPTEIoIBER 12294 IU" ))60) UI0 7SU , 121..,

0'"'''''' , lT87r 6tHl lin 10"19 ... '''u-- 7l1!>7 9351 129'" , 16" '" "~"~""""'" 3101 n .. lon ... '011 '" 4125

-.w. TOTAL HOIII "'."H ' ..... 22 1929t '.050 nun 1"22.
STC::lIUGE .t.DJUSTMfI'fl
~ __ TOlAl. \40111 "'114" ' .....ll 1929' '''050 ulTn 1"22"

6 Til. AY...... I"" ,.., It... 19'" usa 1951 19....1951

R£POAlEO {~.IINO. 40'" 1!>I91> ..,... .... .... " ..,
ANNUAL USl IRRIGATlOtI 98\4 19.0 6361 Z7U 9753 lun

I'IONTHLY FlU,..,FF O\OJustEO FOIt Pltuun COfoIDITIONS OF USE-- ... un '" U61 ,..
" "..'''''''''' 38•• ,,,. , un 2.02 " ....

~ no 2.82 " .. 10'" ,.. , UZT-. , 1.92 "" 2212. UU .., ....
~, 9U, 3129 • S9. ·u,. .." 1.... IHJS... 10101 , IS•• U.5 '" U9500 zn.o...., , , , 2920 , , .......... , , , , , •SEPTE..8EA 2176 , '" , no , ,..
OC'T08E1t ... , , ".5 , , '"""""". 235. on , 'loU , , nu
,,~ , • 15(1 .. U, , .. ...
AHHUI.L TOTAl. ](1.2] 22.n 10721 102265 IUOI U"" 'Z:lTZ
STORAGE ADJUS1I1ENT
ADJUSTEO -.w.. toTAl. ]0.2] 22617 10721 1022" lUOl l,..U u,n

•
, Ylt. loY.

"M 1.52 l'S] 195. 1955 1'" 1957 l'51-IH4

.".."" {_a IND. 51" ",. 66U .21. "n
~"" -,,""" 12175 l]O~H 15.69 17066 l"n

I'IONTMlY ItUNOFf AOJUSTED FOR 'RESENT CONDITIONS OF USE- " ... '" m '" '" '"fEllAUARY , U. .., Ute ... .. '".....,. , n.o ... '" U, UII 16'0- un .15' 220" ]2]. , "257 ..,.
~, 1'017 109.0 29205 ·'10T 15.0]0 31"" UOIO... 1025 , ]1"2 61060 .,. 76250 lun
~

, ·111 .., 2"0' ,
'"' .."

"""'"
, IU7 , 1." I"· .., ...

SEPT£..BEJII 21") , ,
"'2. .., 29U 12265

"',.... , 21)71 '" l'OBO nu """"""". 312. ... 2..2 '" 17.1 1741
OECEMll£A 2017 ." '" ... 102• no

~ TOTAL 51221 59572 ".0.. 19906) 1668)' .58717 10721'
ST0ft4GE ADJUSTIIIOIT......'" ANNUAL TOTAL 51223 59572 5hO· 1990" 1668)' .51717 107219

...-... ~y iItI.WOf'f ,
" ""'"../rDII,IM CAI.DIOIJt 'I'£&R~F """ '...

....ERAGf ANNUt.L II'IJ'tOF'F 111569 19.0-1'"

_~UN TOTALS FOR PERlOOS , ,
'"OF CONSlCUfiVE MONTHS " .. "fINAL "ONT" ./.) 3tH ./'1 2/4' ]/51 2/5]

TOTAL ACRE rEn
,

" .... 25"2 171n. ,.0226

UlRfD-l"lE.. ING. HOU$1011
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\lA!!:I'IS!!!:IIO. 10 IXlLClPA1JO RIV&'l _ !IIJII.I,SIJ , SAl SAU. ttvIlI A!lO\-OZ M;IIJlI, .uw. 3,111] llCI. JCl.

ES'trJI.\!I:) lIE'l' RJlCr]I' II ACRI n:Et ntCJIt SlDASIJ'. A:I.'tiS'tC OJ IASI5 ar W.!S!n or::aB!M"nVIllSIlI

".. • fll. AY.
19i1l0 ,~, 19U ,~, ,- ,... 1....1..,

FlEFORTEO lWH.• 11'10. " " W "" ".7 '" 89,
N""1IAl.. USE: IRRIGATION no, 1160 ".. ..... .." on.

MOftTHLY RUNOlf,. "OJUSTEO 'OR PRESEHl COMOlTlOtls OF USE.......
~I" 10761 10476 UU ,..." U'~l 1""""""'" U2' 1."6 n .. 6,1) l'U5 ..... n,..-" 5076 2Ull 8101 nn 111.2 mn ,....-. 141'1 • ...2 20196 7'" .on ..... Ma't~,

IUC' "12) I"'" .m 'OWT mn .-..., ))102 "". 110) Ion.. UUI 111M nn.
~,

12"1' 11'10 lion 21'1 ]In ..... ,.........., .." 10267 115)3 • 1"0 .... -SV'TOI!lER 290. niH Han 4971 lon, "" .-.ocrnooo .. />3" 7'''21 )19)5 IOU ."'. ..... .....
"""""'" I.ooe 1)961 IU," UU "Ol' ,,.. ....
,,~ t6'69 12"2 1117 "" "2' .... _.
.IoNH..IAL TOTAL 141698 " .. 562 167...2 lO!I4" 16ZS" nnn .-STORAGE AOJUSTMENT
AGJUSTEO ANNUAL tOTAl. 1416" 394562 161.U IO~" 16un nun ..-

• ylt••Y.

"" 1'·' .~, .... .... 1"0 .... l~lftl

""""" {MIM.• !NO. " .018 '" '" "7 393 '"--"" .......... ..., ..H,I 2UI n" lOll -"':'TIfL'l' IlUI'KII'l' AOJtlSfll:O '011 JlRESflH 'OMItI T10000S 0' talE....... tltl 81117 "" .m "',. .... -'''''''''''' 1105 •no .... ,~. 6no ••• ........" ~'71 nn "no 112" ]0.' .- --" .... ..., U21 ,,1'" ..n "" usn
~, 111n un, 1"",. 1,.." IOU' 'UU -,... 6041 n2D ..., .... ..., n •• --~, • ... 12):1 un .... • ...."""', • • 1.19 11" • ... ..."'",- 217O] m u,o JIst .... ... -ocn>oBO nSf 129" .... .6no 16" .., ........... .'61 2"" 2UI n .. "" on -,,~ "In n" .... .," no• In. -IoN'lIJAlTOT..... "HZ '''91 "... 11100) on" ..- -"""'" """'""'"AOJUST[O """-lAI. TOTAl. 16142 ''''91 "... 111(0) ..... lUlU --, 11. A'Jt.".. 1952 "" " .. "" ".. ..., ....--
""""ro {..... ~o. " " '"

, • '"NlI<IUAl.. USE .,,,,,"'" .". "'21 lSlOt nOM u'"
",,/'ITHlY IlUfItO" ",OJUSf[O 'Olll PRESENT CQIIIDITJOIIS Of US[....... 2161 ,... un UIO 20U on "n,""""'" un 3191 ,... )10' un U'1 .-

~ Ut' ..., un ~. un ..n .......... 4010 22-., .... 2170 24111 1"'"" "'.~, 4"]) 72.. 1"'6 127140 .MII 1••SU ......,- ,tU ~. ... 45115 In) Ul9'r 11""...... • 1'15 ... nO'll m .... ""....., • 12"1 .. .... nl' ,... n ..""'...... ..... ... '" nln un .... ZMM
~. ,.u zzou ".. n·u ..., ....
"""""" "'9. 23" !1n un ... ...,
"..."... ..,. 2.00 U4' ,... un ""...-.&At. TorAl 1'.09) ""61 ,son UMU U"M )SlUt ,.....
STOR.AGE AOJIJSTMVlT
ADJUSTED AHNU..... TOTAL P4.9' " ..., "091 UMU 12"'" )51121 ......
AaHMlIIlI MOl'ffilll' RlMOff

""g " mas..._ CAlLNl)IoR 'IUR RUNOFF ""....E!UGE »INUAl.. IlU'IOf'f u"" t ....O·US6

~ fOULS FOfI PEIIOOS
OF COHSECUTlVt: fllOIfTH5 , • " .. .. no

FlNA\. a.IOHTII 9/~4 IUSl "'s' .,,: "In <I"
T(Jf41 ACM: f'[n ... ""1 31119 790.. 2..... ""..
10'ttS: " 1WJ IISZ AllJtIS'n!EJIT KAIl!: AI,.Ulbl-f'LOIM. -,..
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lIA!rnlSlI!:I) 11). 10 COUlIWXl RIVDl • SlIB&I.SU G COl.ORAOO IUYEfI nlOM~GAGt 'J'O GAGI IIU...I. SAIl' WA, £l[CUID.

10 C, 10 D, 10 I': &BIl. 107, AR!'.A 2,669 SQ. !G.

ESTIK/.nW !ItT Nl'On' II'I' ACRE n:ET fROM SUBBASIII, AllJUST!II 011 B.l.SIS OF ~FJIT CO:ISUMPnVI: USES

,,~ • Yll. AY.
1901\0 '"' 1942 1901l] "" 19·~ 19.0-19"~

REPORTEO TOTAL
AHNUAL USE

" •• " on on ,,.
'"

I'IOMTHl T RUI«lFf ADJUSTEO !'OR P'AESEHT COl'IOITIOfoIS OF USE......., 1769 2511 .006 1950 Ul91 9:U0 5.0Z

"""""" "" 25659 1407 3121 14309 1'224 11101..", .., "4918 2458 l2n 14921 lOIll'? 110.'-" 3.·104,2 6n" 61161 HIS 8962 HU. 35811." 30116 138285 112HZ 990" 1>8103 134" non
~" 4nQ) IH58'o 29990 '416 13819 21211 "11165
~,

58121 27309 8289 '" 3S10- HUI 20393

'""'" unz ')51 30<01... " 1151 "0" 9722
SEJ>TEMBER 11218 1110:>3 11189 17550 2Bat 1209- lU92

""""" 1692 'il" )0521 12111 1627" 6822 12163-- lU... '''90 6266 no 32'" 1999 8212

"'''''''''' lUll lOIS un 20415 5082 20'" Soil'S

AHNJAl TOTAL 259217 .... 2272 304227 62190 179000 1620'. 2'48'301
STORAGE AOJUSTMOIT
ADJusn:D AHNllAL TOTAl 259211 _zn2 3011227 62190 179000 1620~" Z3iWl37

I> YR. AY.- 19..1> 19.. 7 19'" 19..9 19~0 19!>l 1946-19!>l

""""''' TOTAL
AHHUAl.. USE

" I'" 107.. lZ·3 10~9 l"OZ l"'79

i'lCHITHL" RU*lFF ADJUSTED FOIl PRESEI'IT CONOITIONS OF uSE

""'""" 3l"" .321 ZZ!>9 .Tll 1~.3 ." n))

"""""" lS02~ 2~11 30~Z- 70~. 11962 ... 5366

-~ '''l'l 9lS6 11679 ""623 ." on 12"~...." 2B- ,... "" 99912 1001>~ 2156 Z012'

"'" "'0'"" l)'~. ZUTZ 65931 l"'085 ~••83 35008"... 1881 .". 387'" 22702 75"0 55775 17055
~, 1997 "067 II>Ul- 1792 70Z1 m 171-

'""'" 3039- 693- 1581' 7113 IOU ,"- 3260
SEPTEMBER 11118 '" 1988 25"9 9~63 2810 5116

"""'" 125'" 238'" 20"1 15619 2873 ... 51 ...0-- 1816 3977 .., ZUl '" '" 2191

"'''"'''' 536- 15831 1190 lZ0Z no ,.. U08

NM.IAL T01Al.. "'" 1>2171 5317~ 21.,.5 66U9 119032 11251'
STa:tAGE AWUSTMEHT
ADJUSTlD ANNUAL TOTAl.. 9...69 62111 '311' 21""'5 661>89 119032 llZ5U

, YR. AV.

"'~ 195Z 1953 19!>... 19'~ 1956 1951 1952-19'6

REPORTED TOTAL..""'"" " 1120 180~ 1.0. 2019 26"'7

_THLY RUIIOfF AOJUSTED FOil PREsE"T CONDITlOfrIS OF USE-- ,,. 37'0 ... 10"'2 '" 1561 1391
FElliRUARY '" '" '" "''''2 320. '" Z132
"""', " 3292. 170~ '" no 22162 72.2-, Z1651 1151 115.' 1888 1225Z- 81897 ,.""
"'" 13839 3"863 6"'211 19839'" 15624' 311290 10552'

"'" 1176 1025 2269 12'1"'3 lU6 61725 2825...... 166- 1678 62'" 716.3 716- "37 unl

"""" .0"'- '''''' '" ,.,,, 1609 32"'7 ...896
SU'TEMBER 10n15 2620 '" 10UM '" 1""9 .1859
OCTQ8EA 222'" .21'· "'619 16530 1.'15 16026

"""""'" 1.. 182 "~"I 10693 I"" 6980 7570
DECEMBER 'UI UO' on '" m. 2161

Nt'fUAL T01AL 231'18 1.2."'1 1100~' 537616 18Z2.0 509891 Z.0191

""""" AOJU'SlMENT

W"""" AHNlJAl.. 10TAL 2U'11l 1.2"''' 1100" 531616 1122"'0 5091191 Z..0197

MNlI«IW MOl'ffilLY RLWOFF 16151- " .. (00ll11t:;; fLOOO) toll IIArtR 7fi6- 8/51
"'_ CAl.DlOAR 'I"EAI'l RU/'lOFF 53TI5 '..'
.wERAGE .,..UAL IlU'Ia'f 193"11 19..0-1956

MNIIlUN TOTALS FOR PERIODS
OF CONSECUTIYE MONTHS , • "

,.
'" '"fiNAL MONTH .''li6 .. 156 11".1 1'''' v., 8152

TOTAL ACRE FEET 1270- 5....0- ...6"10 112.15 53"'339 123651.

"""', ,) 0n.I XIJOI 1CJll. .. DID. ~rn ALLRED-fLEMING. HOUSTOM
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WADRSlIED -:I. 10 COl.OPJ.IlO lUV!1I • SlIBBASIll II UJ.lI) !UVDl A!OVI: IOJTII, A!IEA k,k91 ~. I!I.

I:S'!'IlI.U1:Il I1T IIUlIOFr n ACI\l 1££':' n"..ett SlJ!3ASII, AllJUll'U;tI or BASIS 01' I'lI!:S:DT COJIl3lDCPTI"t un:s

TOTAL

" '"

1'''1

'"

l,U "..
I'lOIlTHLT In.11'lOff ilDJUST[O fOft 'RES£JIIT (0"0111011$ OF USE

....­-­""""-"~,

~,

~,.....,
stPTlENOER
oa""."""...........
MNUAL TOTAL
STOl'IAGE ,lI,GJUSTMEH'T
AOJUST£O ......UAl TOTAl

1141
12032
6U~

21219
21112
606~91

21132
127'
utO
'l00

2!U9
",.00

26..U23

uln
28296
399l'1S
'''20469'.'
26902
16"00
15250
11'25
50..)1
13983
11HZ

318210

318210

'HO

""6175
Uto'
2U'7
12"''1'.'6
3J17J
'5191
1112"
non
13050

262216

262216

101""
772"

'4"un
1,H
n~n..
20191
1001

10'''1
10351

7611
10614

192602

192602

22'"
nils
205'.
HI992
'62n
21012

""1
~619

l"'261
9H9
1109

12"2"

206996

206996

29791
2910"
22"'0
J1236

9210
U"2
nn
2092
2"62
8690
"'01
5116

1~290'

1~290'

15791
179..9
11700
1U19
U876
11305
12154
I11tz
1"l"'6
21160
1....2
17061

2..29 ..6

MOIl'"LT ItUNOff ADJUSTEO feM! P1'tESEN' COI'IOlTlOllS OF USE

....­,,­..".­~,-..,....,.,.....-
""""'"--­.......

TOTAL

TOTAL

"

"

9101
IIZD]
UU

)U'S
..nt6.".1101,
12'0)
uno
65'9
SU5

lS6Hl

1952

,,.

....2""
101161
1'942
10822
15..2'
15050

3)11
1651

"'"1119,....,n
1"218

11]278

19"

1632

1941

'"
..06
1,n
'Ut

o."
1"012

191923
11210
n ..

1..211

61'"
""n'l

'''0'0
UlOID

"o.

.."
772..

,...78
19630
"nil
22150
11551
10159

9111
12)11
10915
9"2"
9719

209917

209917

1692

19~0

lUI

10313
10'",,.,,
13787
17191
nn
"00
1U9

13753
"'01
"11"
"62'

10n7"

10117"

2U7

1951

1512

...,
"692
"511
"07"

11127
"75

'"2U9"'...
1130
U"
21"

1951

/I YR. ,,"V.

1'.'-1'51

,....
1191"
10UO
16709
21659
..0760
17215....
'M'
6291
52S1
5'~J2

117559

, YR. "'Y.
1952-1956

i'lOItTHlY RU~"f ADJUSTED !'OR PRESENT COfIDITIOIlS OF USE

....,.,.,,.-
""""-.~,,.........,...,.."""....."'-.._.
"''''''''
f4MtiI,L 7OT"'l
$TOMGE IDJUSTMEHT
ADAISTtD """""""- TOTAl

2112
2J:17
2715

non
15710
un

'",
2""15",.

1920
21170

"OUJ

127115,,..
5110
J216

19632.,,,
'M'""....
62..1
2111
n2"

19701

19701

J001
2215

" ..2....2
91n
2227
622",

•2516

''''un

1U16

..191
2996
J510
1299

" ..6 ..
11120
Inll
26""
592"
11061

"113

""5

2U05"

U~

""19"0-1956

1516
.... 56
250"
1666
nn

"",
'"""1077

1105
2051

29211

2'211

2069
103_
7629

1"1007
211566
n'7J
Ion

10U1.,.,

'''15
1102
12"

""""511
"079
5112
62U

611..

"'.."o.
7616

1....0 ...

-.... TOT"'LS FOI'! P£MXlS
01 ctlfoISECUTtYE /IIOfffitS

flN"'l WONTH
TOTAl "'CRt fEEt

1lOl'!:S, 1) OILY JmlmI KIll •• DfD. USES

,
9156
1061

•11156
6050

"2/57
26272

".. /55
107121

no
"/55

1511771

AllREO-FlEM1IlG. HOUSTOH
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1I~ 110. 10 CClLOllJ.:lO IU'm\ _ SUEaASIJ t I'!IlE!ilU.US IlI\'!B ABOVE JDmI. AllEA l,268I!1Q. MI.

ES't'Dl.l.TEIl ll!7 IlIlIOJ? tlf AClU: n:::ET 7IlOM !KII!IlASIl'I, ADJI.ISnn O/f BASIS or PIlESDn' COlI!UII'nVI!: usz:s

"M , YR. All.
1940 1'''1 19"2 "., ".. 'M' 19"O-lM~

REPOI'lTED TOTAL..,...lJoI,L USE 0 0 0 0 0 0

MOIOITHl T RUllO"" AOJUStfO ",. I'ttE5EJH CC*OI T10115 " '"...,...,
1"~5 U"37 n .. ,,~. .... 21261 ...."..- 99U "UGC Ull1 2U5 "OU znn ,....-" 11266 H"O 3106 '"0 .... ' .... 10 U".APRIL 2""2 19060 12"" .... 34152 .':111 lSI'"~,

12"26 n069 6n3 2906 91252 15161 .....
JUNE ..1661 22712 3971 11"92 105U ,... ",......., 12.15 10'36 ]In 95" 20"2 .. n6 Tut......., Ih6 un 22962 '" IllO. ,..,. ,....,..",,,,,. no '910 1616 IIU IIN19 2'520 ' ..n<><>""'" 9305 20321 ,.,]) 10:53 n60 15M. un,....- 1"91 ...., "13 '" "21 ,... .,.,
"'~ 5U'" ..., -, un ,.... 1011 16"1

A/oINUAl. TOTAL 201 ..02 ))0621 U2a,. "'4n 262859 2")~' lO2'nl
STORAGE ADJUSTM£HT
ADJUSTED MlNUAL TOT...... 20HOZ n0621 U2U4 "6411 2UO" Z'J:M. 202'911

• YA. "v.
""" 19.' ,.., 19'" 'M' 1.50 IIJU 1.......1"1

,.,c."" TOTAL....... "" 0 0 0 0 , ..
_fItLy 1tU1IOt" JIIOJUSTt!O ''''' PflESUT COIIOITIOMS 0' ""-- 10676 "14' 1890 un nn ... ,.."FEllRUAAT 10210 160'5 2662 '117 2U2 on ....-'" '152 162" 2.11 ""07 USI 26'0 ,,,...., 215'4 1....0' un... 1610'" 1'" un n.o.

~,

)0'" 11114 616 ... ",. "'511 ",. I ..TO,...
100" 10"'11 2'" 809'" .... un• ouo....., un "" 4'" ,... ... • ....

....." n' .." '" Ion 20,. • l'1U""'- ...no no ".. ,," ,m .." zou:<><>- 10"1 ." un ,- m n ,-....- 2n.6 1"'20 m n. ... ". ....
"''''''''' 204" 'U8 1116 1912 ... ... ....
AM«JAl TOTAt. 1,...0" U'020 40120 ,un 2154' 22"' ..,.
STORAGE P,OJU5TIoENT
AOJUSTEO illHNlW.. TOT",- l,...on 125020 "'0120 '14'" 2JM7 ,,.,. ..,..

, Til. Itw.
".. 19'Z 19" .... 19" .... ,.., l ..Z-l....

"""""" TOT.ll
~"" " " ... ,.. '"

MONTHLY lWNOFF AO.lUSTE:O FQolt PUSEI'IT COIIOIlIOlllS 0' US[

,...,,~ '" 802'" 1414 2097 '" .., """"""'" ... UJO '" 470J no ,.. ""~ ... 6159 .., '" '" .." .".- 1919 l172 .... no , U0704 ....
~, 2""4'

_.
2462. n"4 m ..07. no,.,... .... '" ... 4027 .., ....,.0 ........., ')7' m " "" • no, "..

"""" 0 )U7 • 7110 ,.. '" no>
SEJ'lE/IIBER 'U40" .... M' US., • 1"70 10U10

"''''." )0.0 54Z1 461. lU. lin ....
NUi£MBER "112 15" ". '" ,... US7
DECEMBER 10U5 1612 ". m ... ....
~ TOT.ll 600)2' 4980. 167" U .... l .'H 22....1 ..-SlQM.GE II.DJUSTNOIT
.l.DJUSTED ...,..MJ.ll.. T0711.l 600ll' "980S 167" n ...... ' 6911 22....1 ,.-
IIIlK/IIUlil frIIOrtTH..'I' "UNOf'f 0 ., m<s
MINiMUM c.Al..E~ TE.lR RlJN:;lff 6!fll ,,,.
AVERAGE ANHUAl I'I'IJ'fOf'f u.,n U40-ltW

_UIol TQTP,LS 'CIA P£AIOOS
Of CONSECUTIVE MOHTHS , • .. .. .. "0

FlN"l MOHTI1 ",. ",. " .. lin "/~U "n
TOTAL .alE fEEl .., .,.

"0'0 "un un" ",.....,
"'L.l.AEo-P'LDlIIIIG. """"..
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WAft:RSmI 110. 10 CC1.ORol.110 flIVDI • SUIlIlAS!lf J COlORAOO llIVD: 1'l\0It GIG! X!Afl S....'I WA 'nl AUS'nI' C<llir;, D:CWIl. 10 B

A£l 10!, AREo\ 2.CE1 SQ. Ia.

!STDlI.i'!II lI'!:T 1IIJlt:lF7 II Aau: FI:!:Z PROIt Sll!USII, CI.>'1J5n:I OJ' !lASts or I'!l!:SE:r!' C08llPl'l\'1: USZlI
.IJI:I 1l!TII ADl~t. !'T.AIS A:IJllS'i'C !'O!I l!J"'f!C'i" or~ C(IolPlZl'C til ts.lDl. COlI9'mUefIQII'

TOUI.

.......,­...'"-"~,

'"'"~,

""""SU'TENllllI

OCU>O'"....­"'..-.
AWlUtot. TOTAl.
STOftAGf 4D.USTMDlT
AOJUSTED ANNUAL TOT",,\.

1940

1,2) 10121

'lIU
]ln6
~n.n

37113­
].055­

1.'01092.­
12..97
H711­
n.50
50191
"02·

'osa
un:H
290300
.500:)1

9191

'Till
.7271

111.0"
12160.
2102.0
19611

121015
4310
5202

111030­
25574­
1.'99

118321
28100

146427

nuo
]9111
.3522

17U"­
Z4ZUZ-

nu·
52150

1.""'­.....,­
]1918­

!SZUT
110691

Ul172­
9UOO
161n2~

121319
10"16
laO'.'
12711'
nzn
1""­
UZ96
99161
15510
.. 1769
60U"
5'''09

817162
24000­

lUlU

19'"

14211

'''0
12291
un

)1....
126457­
.OfU

1:52273
14710
6619"
/1.8122
"nz
.un

36150"
UlOO­

'5n04

,...
In"

'.061U."
2305­

4091)­
15183

'.0"
13'&4)­
InT'O
9Ul.
40101
,un

IO"HI

523216
Z0700­

50U16

.....

..m
nUl
u"zn.]-

10,",0
6U41
26413
22''''....­
51111
?S9U

"005'9
~"61......

TOTAl. 1,2 ) lin 11100

1'41

21100

1'.9

lOIOO

1950

21100

1951

U'OO

6 YA. AY.
l'46~I'tl

MONTHLY ~MO'f AOJU$TED 'OR ~E'EMT CQNOITIOMS 0' USE-­'''''''''''...'"_.
~,......,......,.........
0'"''''''.......
"'..-.
AM«JAL TOTilL.
STOI'lAGE Ao.JUSTNEN'T
AOJI1STEO ANMUAI.. TOTilL.

"'UT
.un
U2"
.162.

"'1~
UTI7

10U16
161.10

'U1·
71T.O

107160
IU16

160ne
22900­

U7ne

6161'
7U12
'2742
11117

11920'­
64081

106467
110011
1041'
3021 •
~lIn

1116.

102221
n.ot
2""2Ull
~2n·

UOl33­
22""­
e0692
2UU
3·~"
n1l2
32069

3013'­
26200­
56939-

l0111
2.002~

41"'·
'.OOU~

26"n~

69n
11216
115)]

'.~U
nU9
'0.'4
~~~61

29111.­
1'100·

311114-

'154'
Ul04
101"..­
n·o­

16099
n.04
10610
3105'­
2U61
3·111
36111

]16Ul
29~00~

347151

420.,
2$1)1,...
nu,
16'''·1371.,-

10,..1
IU22

'''"2UU
loon

""
209020
"000

2H020

4'oa2.....,....
J2'"~
l121l·
no,~

."..
100'"
l6211
'2211
.10'1
]1311

211155
114n~

2"122

TOUt

1'53

21100 19100

1957
, YA. AV.

1"2-1'"

~THLY RU",OFF AOJUSTEO FOA PAESEHT COHOITIOMS OF USE--FEMVAIIY

""".-,
~,

"'"~,.".."SEl'TEJoI8fR

"'-.0....-.
D[C[JoIllOl

&MCJAt. TOTAL
ST(IR.I,G( ADJI1STNUfT
AD.l.ISTDl AN/'IU4l. TOTilL.

'61"
U91
6U'
.~276­

lU.~I­

60311
104n3
10~191

'4241~-

"15
UOO~

"790-

InOIO­
61000

111010-

1~60'

31612
51172­
'0166
·.131­

1146011
9)00'
3~70'~

• 612
1399'.­

1231
23052

21760
un

19)]6
105111­
16~07e­

7199)
113171
9)115
2950•
,no1".­

1".0

101]'0

10'''0

7142
9611

21722
Ion1.

50'."­

'.~'I­
25522­
61691

1.""­
76"'7
'U'I
l)~.2

12)72
1116.
2.e9)
.n19

)I"U­
llUll
14'••0

'.1"
11"1
'l~2.­

U7.­
no.-

104611

10461'

5010
301-

• 1699­
~)"11­

.16·2­
511031
l71)'"
1."1•
761.'

U5n
160"....
60U-

U2'956-

6""
"'6'~
UI"

2047"·
2109)­,.....u-

l'91S4­
U.OC

1"'BIo-

...NMUN NOHTM.Y ~F
iii...... CAl..OfOUI 'I'UII lI!JNOFF
,wVlAGE ANfOUAI. ~F

942475­
5l.9

199014

lIC/!'ES: 1) OIlLY KI:f0fl llUllGAnOIl USES 2) SOKE Rll'OR'ttD USESICIDlnCl
3) AtlJUStt[) 7'OR S'IQRAIlE 11(701 OOl':PU'l'! (II l,MIE.'t OO!lS1lIl.IC'I'10~

-..... TOT.lLS FOR PERlOOS
Of CONSECUTIVE frIIONTMS

FIH.lt MONTH
TOT.lL .I,FIt UH

U
lI"

'01110-

..
./~7

'2103.-

UO
415'

10'.'''­
"LLREO-FLEMING. HOUSTOH
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1iU!J'IS!!E1I 11:I. 10 COl.OR.l.:Xl RIYml _ ..usa l COLaWlO IllVD ,.. .wsru I;OAGE ':'0 COUMlllS G.l<lE. MiI.A 2,670 SQ. ".

J:8!DIA.~ n:r E:mlP7' II ...au: n:r:r :noc SllBBASIJ. A:I..'USIUI 011 !ASts OJ' P!l!SI::ft~ UIlES

,... ' ,.. ...
1'40 1'41 1'.2 19.) ,,- 1'''5 1••0-19.,

"""""" (~.e !NO " ."0- ""'0- ..00- "00· 6100- 5'5(>-....... "" -..- • • • >0. " •
MOHTH",T RUMorf ADJUSTED fOIl PRESENT CONOITIOflS Of USE....,..., lU16 10'321 "15 33017 101720 110131 1]471,,,.u.,,, 22.'2 18"11 lU2' 20214 7'617 104'" 520'"..." nOl· 1"114 n06 2'212 l1U13 101030 nn,-" tnn 166307 2.1 .... 89 '2"- 141926 191622 100.05..., 442n .... 111 T 12019 1701" 17.97 110n 1016......., 1111.0 'l30" 1I6U- ... 1921' .2·00 1168'\..... .7.60) 20'127 1.2990 910'1 41211 6UI- 1)'1120......., 10751 H115 11'0' 502" 22110 5H09 25'"

5EJO'TDlIER 5999 '81" uln 1..,12 1$0" 16119 U521

"""'" .2815 ."" 11312 625'- 11619 '4015 2'370""'.... .'01$9 30"1" "132' ,on .,521 enD 11121ll..~ ]]2T96 21171 2.0]] HUT 130400 110n 19119

~TOT.L 15UU" l"'Hl '''lI' 129191 190601 1'6271 9l6D09
STORlIlGE AO.AlSTIII[J(l"
.tIDJUST!D -.AI. tot.... nun" lI·u:n 5)63., lZ9191 190.01 186271 92'009

, TR. AV.

"'" "" 190,1 19~1 19~9 19~0 Ut1 1946-1951

"""""'. =.arNO. " 6100- noo- 9500- 1600- 10no- 11200-

-...."" IRI'llCiATlOH • • • • " ..
M0fI1HlT R\JltOff ADJUST£O fOR PRUENT C~OITIOfllS Of USE....,..., 19692 U9417 14n1 16512 30361 2015 4101~

""""'" nUl 4))13 21113 130611 105424 19662 U641...'" 111285 89110 10no ""5 11141 14850 56619_.
61011 51U3 2112 28n61 98U5 123"- 11590- 116981 24213 )7121 24131 23114 13141- 35488- 164155 101111 2520- 14956 121688 '4411 6341)..... 48991 12123 5411- 23498 13342 12196- 13211....... 6364 80690 115" 1166 1115 20420- 14101......-. 8624. 29140 15U' 11115 11169 36990 36350

"".... 11410 .... 2255 95170 5150 9169 22571-- 2U7U U740 6020 2515 42'1 '.80 41612..~ 65192 123n 5101 11392 ISOl 9305 22091

-..w..1OTAl. 1106107 SlUtz 125041 682711 4Ul63 106149 5005'12
STCll'ME .&DJU5TliEffT
MoIustEO -...... TafAl. 1106207 514492 125041 682711 ioU'" 10'149 500571

5 TR. AV.

"M 1952 ,... 1954 1955 1956 1951 1952-1956

""""'"' {-.a rHO >} 11600- 12300- 12900- 12.00- 14'00-

-.... "" -- no u. '" '" ...
MONTHLT RUNOff ADJUSTED FOIl ~RUENT COHOITIDfllS OF USE

....,..., 6222 16143 14193 "., 4910 2510 9251
FEIll'IUfoIIT 5459 12541 6513 34424 24020 8110 20101

"""" 5nl 2'489 ...- 2651- 1560 U690 ~U5..... 1&592 11445 10'4 5t10- 1190- 212100 1115.- 59129 125421 U)) 39174 1600 "'.. 46011- 5143- 1962 5064- .." 1100- 3111000 696-...,. 2621- 5121 10359- 554' 19600- 20~OO "22-

.U'"" 7176- 6259 9163 m 1540- 1600 1388
SEPTE.Eft 13129 "'" .411 1:"11- ~SlO lU800 10162

""'"'" n~7 10120 516' 1.....61 2560 19612-.. 11417 ll009 ... ~091- 1no 8871.."""" 90612 616ll lIn 9715 '070 '6181

-... "'".. 209712 492155 518906 "'929 llUO 992940 110236.,..... AOJUSTMEl'fT....,,,'" MlHUlol. TOTAl.. 209712 .92155 ",a. 11929 22UO 992940 1702)6

........ JIl()HJ)ol.Y IlUHOF F lO~lo- 1151
..-.JIll CAlDlOAR 'lUll IlVHOFF ~~. ,'"
IIIIEftAGE ANNUAl.~ 5'"'' 1940-19~'

~ TOTALS FOR ~EfllODS

no011 COftSEOJTIYE MOHTHS • • u " "FINAL IIIOIfTH 8/~' 1/56 lI~1 lI51 1151 3/51
TOTAl. ACRf FEET 21240- 26110- 4160 13110 141no 255.606

"""', "~ lIBIB KlOlnED llT IICWSICil or 1\J:'n.'!'lf AllllED-FlOIIHG. tfOUSTOIIl

"'" "'" """'
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WATERSHED NO. 10 COLORADO RIVER - SUBBASIN L COLORADO R FROM COllJMBUS GAGE TO MOUTII
AREA 693 SQ. MI.

ESTIMATED NEr ANNUAL-RUNOFF IN ACRE FEET FROM SUBBASIN ADJUSTED ON BASIS OF PRESENT
CONSUMPTIVE USES

Year

Reported
Consump­
tive Use

Estimated
Hi stone
Runoff Adjustments

Adjusted
Runoff Averages

Average Annual Runoff 12,313-

•

6 Yr.Av.
1940-45

6 Yr.Av.
1946-51

5 Yr.Av.
1952-56

60,625-

216,618-

71,444­

388,401

49,447

183,177­

37,646

3,351-

223,893

227,952­

409,951­

349,125

14,027

312,891-

97,936­

21,474­

169,951­

378,187­

415,543-

1956

1940-56

83,451-

47,551­

79,475­

49,473-

106,136­

71,874­

249

!58,887­

65,643-

80,100

87,100 158,536-

554,700 166,299-

186,500 137,053-

84,600- 98,577-

125,400 87,754-

347,800 123,907­

85,900- 142,052-

8,200

50 ,400

362,400­

428,600

63,500

252,400-

170,200-

1940 256,464

41 248,701

42 277,947

43 316,423

44 327,240

45 331,549

Min. Cal. Yr. Runoff 415,543-

1946 291,093

47 272,948

48 367,449

49 335,525

50 365,527

51 354,509

1952 308,864

53 343,126

54 415,249

55 346,1l3

56 349,357
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I3'!DI.I.n:D IE'l' !l1»ar1 1JI AaI: 1"I!::C' PllOM !UlUSII, A!l.'tm!Il 01 IASU 07 1'IlIl3I!:lI'! 00Il!UlP'!IVI tm:l5

".. ''''' '''''
6 Til. • .1.'1.,.., 19_' ,... '"' 1"0-1,.,

ROOIlT[D TOTAL
,\HNWlL USE

" 9ZU 5511 7469 7114 "20 711'

HOHTHL T RUNO" ADJUSTED 'OR PR[S£NT COflOITll)ftS 0' US[....,..,
1051 101n 5651 21692 1)1_28 51n, -.,,,,,,"'" un_ 410ll a6U U59 217.. 11521 191""

~ 219_ UI1.' 9519 ·.U5 21TH'5 110n .9010-" un 1Tn05 106711I .'01 "''' 111051 ''''0~, 279_ 211974 71'. 20020 I11n1 " .. "125..., 116J1 1••65. lOll. .In 127•• .._1 -......., 275161 1095-\5 129514 12.., 6520 lno 90111......, .2.9 .0155 IH67 IDOl .." .7620 ,...,
SlPTOI8[R 214' 11160 2"601 5195 ,..., 1_1., 14011"'"..'" 2_6n 51206 792. nu .". U71_ m ..-- ilI91l' .6076 11519 , ..0, 2..01 ,... 10'011"...... 212512 16301 .... ·915' 6·,49 ua96 10"'7

.t.'INl.lAlTOT.al 101l17_T 107972. '.9968 222700 Mnl5' "U51 1165,.
STOfIAG[ AOJUSTMEHT
ADJUSTED ...-JAl. TOTAL 10.17_T 101972. '''9968 222100 6047059 "Ull 111H1

6 Til.. A'I.

"" ,"', ,.., ,... 19_9 1950 ,.., 1....·1"1

""""''' TOTAL
-~""

,, UlJ 90n .... .... 9Z77 ....
_TNlT 1lU1lIO" Al)Jll51[O 'OR HUIENT cc..on Ic.S 0' .s~-- ,,.,17 10029. 19151 21" "''l_ N' un,,,,,."'" 7Mn 7911 40145 ".530 21U2 ,... --'" 52.12 2.211 ..." "... 4.7' un .....-" 19.12 13564 .... 141M1 UUl ,.,. .....

~, 5UII 66917 16071 16139 .... .... ....,... 1126041 5551 1152 .160 661" 118n .....
~, 21'19 ,.., 9112 U5., ..n 111'1! .....••0" 3."0 " ... 1141 lJ500 UI2 ,,.. ,-SEPTEMBER 106U9 88at 109" Ull. lU14 , ..SO '000'"".... 71104 1219 on 150Ma 1.0. .... '"'"""""'" 91U7 .121 1697 ..n "" m. ._.
"...... I11n I"" ... "'4' ,.. un Inn
-....t. 70TAI. lUI" 2659'2 194'11 .'21" 1""711 12"02 .-..SlORAG£ AOJUSTIENT
jlQ,JUST£O -..At. TOTAl. lU.51 265912 19"'71 ,n_ .,.... U".2 .-.

5 .,l. 1.'1•

".. In2 ,... .... ..., .... .... ,...--
""""''' Toal
~"" " 1521 ,on In, .115 U16

I'lOfl TNlT 11.1.11'10" AOJllSrrD '011. PIl[UIlT C01'1O IT I011I S 0' USE

~" '" 1201 IOU 1091 ,.. .. n",......, 1111 .... m ".n "0' 1090 1119'
~ 34'2 27o, ,.. on , ..... 1."-. 61911 2'" 1263 2U2 U .. 14nl1l 1'1110- 12560' H0604 6221 ."0' U 10'101 .....
"" 21122 2"'0 ,.. 1.0n .., lOUD TOn
~, ,... n_1 '" un " ,... --....", 1117 43019 ,on 1191 17110 ,N. ....,
SfPTE/IIIll[1I. '174 76'02 )lU 2UIl ,... 3"" 22907
"""'-' ... 322' 1171 '''1 .. ...._.

J0216 1"0 "
, .. ..,.

""C,,'" "lIS "21 "
, "0' .....

MHlIAt.TOTAl.. 529112 271'25 11611 160'16 lnll 49'059 ._.
STOfU,G[ 'OJUSTIIlEHT
ADJUSTED NlNUAl.. TOTAL 32"12 21Ul' 11611 160'16 11"2 4.,..", ,-,

~_. /IIONTM.T R\MOf'r , ..-~~ C.t.l.£.ll0AIl~ ItU,C)f'r ",., ".,w"'"" -~ """'" ''''''' 1'40-19501

-.... TOTALS FOR PEAIOOS
OIF COfIISEQITlVE frII()IrITltS • ,

" .. .. '"fiNAl.. MOtIT" 1'" 11'1 10',.. un 11'''' 1'"
TOTAl.. .tIGII.E ff[T ,.. "" 1·0n nun 1''''12 19524062

,.",,,
" .a USE JAIIlS'1'ICI'Jn JoIAl)E AlLRlEo-f'lOlIIl'. ......".



F-78
VA!Il:RS!I!:D 10. 11 tJ,.V.\C.\ IUVEIl - SU'llB.l.Sn I u..YI£J. IUVtlI UCIiE Itaml, ElCLUDIlIG ....VIlW) J1.rYD, AREA 1,051 !Ill..)U.

E9nMA.1%D 1ft 1lIJ1I1'1F II" ACJlI: PEr::' lJl(JI suuun,~ CB Ill.SlS CI" PJlESDT CalSllXP'tm U!ES

"M • YR. AV.
1"0 1'.1 19": 19'" 19." 1'''~ 19"o-19"~ •""""", fOUL........ "'" " lUO 3516 '''' '400 3000 3030

IoICll'tTltLY RUMOFF ADJUST EO FDA PIlEUM' COIolDITIONS OF USE......,
1241 .,IU '111 TOO' "'IU 2'011 2211!"........ 1)'1)2 Z9n.. ~20T 39)1 1"" Hn 1220'

"""" "" 91n7 5602 15166 '''''4 811" 31415..." 160_ .1509 621 '4 .. 115 9111 "':U11 , ...U." 26" 202605 UU 7692 599111 3910 "fl.9...., , HUZI )1" '530 "n 92" 2"22....,
296068 301U 803019 9'121 3692 zn: 19017'......, ..uo lUll .2" 40U 1186 un .."SUT[t,UI[R 2150 6277 191'6 25:J1 14111 1161 7100"".... IU61 11041 6D!! un 2'" 3025 6]15-- 2/01,.099 17"'0 6050 " .., 6n: 1423 "7092

'''''''''' 120... 7030 5o" In17 1113' B"" 2"7)

~TOTAL 6994., 69un ')2'" 98917 2790., 11210' 469"0STOfIAGE AD.lUSTME/lT
AD.lustOl AHHUAL TOTAL ..".15 6una nun '8917 2190.9 IUtO' ''''''0

6 YR. AV.

"'" 194' 19'1 I'''' 19·" 1930 1"1 19U-19!1

MPOflT[D
TOTAL

"""'" "" " 51<10' 'U99 nu u" uu S051

l'IIO,..tHL'I It\IIWFF ADJusttD fOIl l"IIUUT COIIDltl0ll5 OF use::......,
60U 46196 .... 2702 .499 IOU 114.6"........ )2660 791'5 12U2 11716 61'6 117J 12090

OM'" 17541 14425 11421 51114 J161 1402 '''6.... 7114 11500 2915 71016 742' IOU 17211

*' 110., 42716 I7HJ 11)03 5)56 '" 26600... 57414 4895 5150 4'92 8"86 2U79 1720J...., 7796 lSl7 )54' 4186 2099 .., J5)5

"""'" 52127 1920 ." 6109 on ,.. 10JOl..,.,....
115109 1184 n74 2412 .., 10059 21117

""""'" 1042" 1262 '" 27753 '" 21U 22770....- ..... 2372 '" 2717 ,.. no ..",,,...... n_ 3141 1165 31121 '" '" 8454

...-w. TOtAl. 471907 140013 112174 184611 44902 42610 169376
STCI'I.AGE AOo.IUSTNEJfT
AOJUSTlD ""'"'-""L TotoU. .71.07 140GB 11217. 114611 4"'902 42610 16"76

5 'Ill. AV.
"M 1952 1953 1954 1955 1956 1.57 1952-1956

REPORTED TOT.I,L
ANNUAL USE, " J490 4103 19.4 2724 lIU

MOHTHLT IlUMOff AOJUSt£O FOil PllE5ENT CONDltlotlS OF USE

""""" ." 1659 lin ... ... , n61
FE8RUART 2414 3n7 '" 42061 1158 5.07 10071

"""" 1752 2166 no 1155 ." n752 lI29

""" 16551 )260 5691 2219 '" 985llJ 5618

*' 94697 50260 6896 .9178 ... )290: "'125

"'" lUll ".. ." 76"'0 " nUJ 4862.., 2162 UfO ,.. '" 1121 113'" 1143......., 1463 17171 '" 10755 " no 5960
SEPTEJoI8ER 1222 !lOll .., 3616 " 10.21 2699

"""'" '" 17.5 '"
,.. .. '"....- 20492 un , ,.. , 4,.5,,,,,..,. 21265 11" n ,.. 1960 6356

...-w.. TOTAL 11""45 96124 U176 119197 6119 202466 84212
STtll'IIoGt AOJUStNEIfT
AD.,l,ISTlD AI'tNtIAl TOTAL 1"''''5 96124 15116 119191 6219 202466 8.212

.......... IIIClHTM.T ftl..N)ff , A7 ~:DeS

..~ GAlDIOtol'l TE.6R RUNOfF 6219 ,,,.
WEJlAGE _U.Al. ltU'IOFF 250201 19""'-1956

....-... TOTALS FOf! PERlOOS
Of GOHSECUTlYE frIIONT1ofS , • n ,. .. n,

n,..Al lIIOHTH 11156 12154 11/56 "52 1155 2157
Tot"'- ACRE FEET " 1200 .601 7)952 31".7 916647

,om: " 10 lJSI ADJU9DIII'T II.I.m: ALlll[O-FltMING. HOUSTON



F-79
\/An1'.5I!C 110. 12 GC~ JUVDl. • lK:UASll ... GIJ.I.:lAUln UVDI .QOIIt llDI IlllAllUE1JI CIIIlE (ABOVI: IDJn: at

COKA.!.l, A.~ 1.~L6 SQ;. JQ.

t:r.".N.:'CI S!': lli.~" !JI L'"R! rm 111:»1 ~~U. Cl.."tllm:l as USt5 or I'ItISDI'r >::oJBJlIP!'Jn tIID
AJlI) "o'I':'I ADt:A:. =J.:.5~ roJ'. U'!"£C": ::J7~! ~..r.nl l'; ":EO COIIll'illUCTlOJ'

"'"
" Tit. AVo

1'.0 1'41 ,~, u.s ,- m. l .....IM.

II'Ef"OItTEO {1oUH a lItO "
,.

" .. .. ..
~-""

VlftlGATIOH .. " "
,., ,.. ".

HOHTHl T 1I\JJ40" ADJUSTED '0' Pfl[$£IIIT CONOITIOflS 01" USE

"""''' ..,,, U3" 120'5 Inu u ..n ...., ,...."•.".,,, "n 111" lOllS 11'.' Z10.7 nU7 12'911
WAReH .", 7.58'0 tlU 126..0 '''Olt 16.07 4(1'"...." lun U'2... ,,'u, lUll 2"'0 n ••• ......., 1511. H' .... ' .. '2795 10713 IZlO': )0", ....,
JUNE 21019 512"0 16140 21161 "'61 1I4n ,-....., nou ,eon In15 1"'651 ZOU1 l.~t 19M1

"'"U" ...00 11212 "00 ".. 20217 ....01 ,...,
SEPTEIIl8ER lln 1,o60 .u,o 1'''0 nl" 1"0' ._.
0'''''''' 2179 :U569 nno .." 1176' znn n",- I,n) 1136" 21U' 5150 ,.." 12"1 .....
"'..... " ..1) Has 22605 6101 "'141 Uta? 1"916

_TOTAl 1"7'" 620013 nH.IO uun ....., "201Clt .....,"""'" .......... n6.,.- 31213- uu- 1711- u ....o- .....- .....-
AOJUSTEll~ rOflll 100126 511100 'lion. 114100 410205 .U:t91 S1'9151

.. YR. AY.

"'" 1'4' 1'''1 ,... ,.... 1"0 .", 1...·1"1

REPORTED {~.• '"0 ~ " " ., " "......., "" _GAl'lON '" ... '" ", '" ...
_THLY IIUMO'f ADJUSTED fOA PlIU£MT CQlIIOIT I OfIS 0' USE

....- 2096• 1n4e "06 )091 .... 1141 ,to"
FElIRUARY 26,o9 .....oe .... nU1 181" ,... 1""1

-'" lun )1100 U69 20510 "n "" 1"1'..... 2U.... 112'91 "21 "'82 noT " .. Ino,
~. ]1.06 2196) 681) )0))) UUI tun 21111'.... 2..... 21981 1".... 14266 .... ~.. 16191....., 9l"2 12992 "" 1410 ,,!!!! "n n"
"""'" 6'1' 10681 201.. .... 1912 ,., .."
""'''''''' 10n) ")0 2"02 .... 2":12 ... -""""'" "1510 "Tn "0" .,.. " .. .., .....- nUl )3-10 'H' "00 "" 122. ...n
"'..... )0)29 UTI "" l,fT .." UU .....
-.w..TOT..... "TTn 2992" 14'54 1TOll] 72440 ..... ,.-
S'TOIUa: iIlOJUSTJ«1fT ,..~ ]1"1 )7219- JU)Q 511.26 .....
IlO.IUST£D _ T01..... ]11111 2"") Ion" ".... luno 10179' >U...

5 u. Iv•
,,~ 1952 195' ,.... I'" ,.... .." ....--
""""". {..uN 1'I IND " " .. " ..
~- "" IRltlGAl'lON '"

,,, .n '" ...
..c»ITHLY IIUI'lO" ADJUSTED '011 "IIUENT CO'lOIlI"S 0' Uif

"""'" 2)1, 20)40 5162 "" '''0 ... -"...- 19U 9710 f,172 19" "to ,... -""', nn 8176 n09 "" 1210 19.11 -- 82f,1 1101 21" 1241 ". IU1. -~. 21220 "0' .,1ft In) .., 6U. -"'"
U ..I ,,.. 14" .... .. 61UO -....., un "" ..0 n .. , tOT40 ............ ... 182' m " .. ... .." "to

SEPTUIBER lilli' UITI '" no ,.. n ..B -,0<>_ 9Ul Ill" ,.. 11" '" -_.
11'2 1I!!6 "" ... .no ....

",roo... Inn 10110 1"2 JU!! n40 .-
A./'NJoIIoL TOTAl. nu..o 1100]1 116,., ,.." .." lOlU' .....
,n"..., ADJUSTIII(NT I"n"~ 2011 Tl991 66:122 '0'15 to.", ,....
"',.,,"" ANNUAl. TOT..... ll"'" 112IU 100'" loon.. tOO... ''''90 U ....

IIIIN1fr11UIll _Ttt.., MJNOFF oj , "..flIIINI_ CAL.£NO&R 'I'(AI'l IIUI'lOFF ,j "",,,, '''0
WEIIAGl ANNUAl.. RlJ'lOff 'j 2U!ll6 1940-1.,.

~ 101A1.5 FOR PERIODS
11 110Of COHS£CUTlV( IIIONTHS

, • .. ..
FINAl. WOfrlTH 1/)1 'I" 1/]1 21" 1/52 sIn
TOT..... ACR£ FEET ." 2119 9101 ..ono ""041 ...",
.""" ,j~ fOR nlJl'U,,:l£ l!iI1oI CCMi'tr.'t .:Il I.1IllEIl ~IOIl .u.UI:D-f'UM I II•• -,..

oj U PAST; VIU. DEI'£.'O O!I :mC!llUSEP'o'tlDl ~.A..-:~II \lllE!l ':"IA:' P!lO..-:E:':" :s :oIl".r.'m



F-80
ItURlSmII ... 12 ClUAD.W1PE IlI\'Ell • stl!BASIll 8 SA." lWlCXlIl IUVDl AMV:E )OJ11!, AllEJ. 1.350 ~. MI.

IS'rDI.UZ) Ill! I'1III07l' II: AC'llI P!'El" JROM Sll!3ASU,~ Olf !.ISIS 01 P!'..ESDl'!~ l,lS!l!I

{
_.a IItD......"""

-­........,
""""....
~,.........,
......n
stPTEMIlER

""''''."""........-.
NWJAL TOT.L
STORAGE AOJUStfotEJfT
ADJUSTED NlHUAI. TOTAl..

19.1o0

no)
7]"',
Ion

13"90
1147

U3U
11.5717
6HO
622)
9335

69&..9
10956\

)31376

n.316

31309
55..50
11056

139742
149\81
""9H
"5050
2014'
14390
2160..
1353)
12759

/>75660

1'42

I!n"
9H5

1(42)

30211
1.'47
10195

Hun
12213

109181
701 .. '
11879
26401

45914..

22274
lHU
18092
162'"
168'8
14'69
U,.. ,
9090

12781
9317
9899

10112

1710B

171075

114/>9
35H9
10n"
21011
12U4
HZ5"
20....9
\9510
2321'­
1271>5
29255
5'424

""9IT4

.... 9\7..

,..
o

10399
61l1U
79111
15"05
25148
25311
USl1
l2Il'
9939

1<oOH
11 HI
lHI3

I> YR • .loY.
19000-\945

29265
nzn
"2U6
5220..
47959
..0186
.3975
13251
29381
22871
ZHn
36507

4\9897

•

--""""""""""........-....,.......,
""""'"""'....--..~
~TOlAl.

STCllUIGE .l.DJUSTMEPfT
AOoIUSt!:O -.w.. TOTAl

MOHTHtT RUNorf AOJUSTED FOR PRESENT CONOITIO~5 OF USE

"'"
JIfIfPORTIEO-.... ... {

1IIl.ft.& IND._."""

{-.a IHD..,,,,,..

1,2}

1,2)

19'"

'"o

266])
)ZO~l

.0509
29120
UU6
)4182
un1
]] ....0
57332
HO'l
lun
n913

511617

H ?tIIT

lnz

"o

" ,

79111
33852
31>10·
JUU
29921
14826
129'1
5<;3.,l1
106111

9609
U ..,
971 7

'4)957

\953

"",

I''''
",,

93n
9160
9116
75103

198109
UU
1066
' ....0
'550
9613
5191
6106

105219

105219

"."

'"..

7632
l0255
1)627

I!UH
l!603
Il.... l
10"U

775l
1207

72U6
9111

10120

321110

327110

".
'"

\950

"o

1124
13075
'!Ill'

lnll
14964
'4'6_

9120
6015
627"
'0.12
5512
5571

117975

117975

1956

'"'"

lUI

"I,

5567
5"52
6257
5676
'259
~5792

56'5
"'02"
7629
"U6
51H
53"

120029

120029

1957

I> TR. "v.
1946-1951

22"2
20159
260'.
31196
23361
nUl
un

19!>7)
15119
22656
2026.7
U1U

2653211

26nZI

5 YR. AY.
1952-1956

MONTHLY RUNOFF AOJusTED FOR PRESENT (O/olOITlONS OF USE

....,.~,......,
"""'".......
"'"....,
""""""""'''"'-.-­..""...
......... TOTAL
STCIft.IG[ &DJU5TNEPJT
AOJUSTOl AllNUAL TOT&l..

.._ MOHtlf-T RlJrIOFf
__ CoI.l..£J'tOM 'I'EAo't R\JfIOfF

.[.11.1« _Uo\l..~

5'.2
5260
'tIl6
7966

21297
2176)

7922
51·!>

92153
lltolO
291033
znn

Z"IUJ

2292)
131 ....
113,,2
735100
2317'

9299
6719
1196

26319
27929
1"678
26561

262'101

3"51

""512U'52

Inn
'''3/>
9706
lSI'

lUIS
5505
·'01
4'.2
4123
404'
...... 0
Sill

"9l9
133"0
6265
7102

21355
1"096
"725
5229
"715
U05
l60•
5~ae

9lU7

500"
51te
.. 576
7C69
9370
l"51
l5"7
17"~

"'.. 9.. 752
3963
7515

62857

62157

.. 709
'UO

2 .. 6) ..
IH957
'''0''0
6U96
U6ca
10126
U90)

10155
9260
750~

20'53
1'02)
10123

556"
5tH

26326
10329
11260­
1")93

U9627

1"9627

2 ) SOME RD'Ofm:D US£S Kl:lIP'IED

...-.... foaLS '01'1 PERIOO5
OIF COfIISlCUTIVE NClfm6

fiNAL MOHTH
TOT.L ACRE nET

lIO'n:8: 1) ItO lISE .I.DJUS'D!EII'l IWlE

,
8/56

101'\

•II/56
H205

,.
2H7

lHlO"
"II/56

7"6006

no
)/57

1710179

ALLR(D-FLEM1~G. HOUS70N
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I1J.TEllSIIED '0. 12~it:rn:.~ - MIlA.SIIII' C FJlO( SZ"~ IlJ\AtIIlF!!.S GME TO a.D GalZA.IZS GAOl!: uctlJtII!la 123,

AP.EA 587!Q. XI.

ES'!D'.A':'!:!) lIE'! ,RU:'I(IT III ACRE nr.' ~()l SUBBASIlI' ADJ1.IS'nD (%( BASIS IJ1 PR!stlIT C(II5UMP':'M USI3

,,~ 6 ylt. loY.
1940 19.1 1942 19.' 19.... ".. IMO-IU,'

REPORTED {IIIU~ a INO '"
,,. 2"" lOT'? 2429 ,.,

ANNUAl.. USE IRIlIG.aTION ,,. n, '" '" ., ,,,
MONTHLY RUNOFF AOJUSTED FOR ,.RESENT CONDIT lOllS 0' USE:-, 1nZ! '5715 22250 29H2 : ..,.... H2O. znlo

FEBRUARY US5. 3li!'.' 19660 nl96 11"0" 2'1232 .40M

~'" 119.0 40aT2 2191U 21>007 29962 nU5 266H
APRil 111>96 25931 32981 127)6 2"61' urn 3D'"." 1685. 1300311 iU" zan 22210 27<010 '9967
JUNE 13500 .. r .. tl6 203n 2505\ "1S4 ••U50 27).9
~, 88162 '20'. 11'" 21217 23110 2l1l1 "'062

"""'" 11219 271:::!O 22795 20'.' 18560 20196 Iun
SEPfEIoIBER 1/10263 13041 42317 ZOO16 21022 18000 244U
ocr08ER 18330 23U3 320'" 19"1 19910 ."'09 HIll
HOVE"'1lER 15612 240'" 2&.,. 19UO 20952 20t59 31......,,""'" 5.. 120 22165 lUI' 20BOI nUa 21001 21ZU

ANNUAL TOTIIL 312599 ~6],"~ 36~Ul 210"6 2&8446 32111J 341103
STORAG£ AOJUSTMENT
ADJUSTED ANNUAl.. TOTAl.. 312'99 ~6'994 364111 2104" 281446 327113 34110'

, YR. AV.
~ 1946 ,~, 19.' 1949 19'0 19'1 1946-1951

REPORTEO {'IlUl'l.e. IND. 1!tT4 23.1 '618 6224 266' .,~

ANNUAL IJSE IRRIGATION '" '" ... '" '" '"
HOHTHlY RUN'OFF .o.OJU.5TED ~OR "RESENT COI'IDITIOI'IS O~ USE

-""', 21120 "'01 20182 161'4 19.'0 lil1,n zonl
"""""" 23000 2'261 20'69 116ZZ 1114' 12920 115Z0

~'" 311525 317il13 20926 26317 11.95 U'" 2llf2
~" 23570 30913 17966 3"31 2102' U'72 237"
~, 30153 HIU 26550 31271 l"Oill 131" 210.,,,..

lTilI'4 21211 16021 23201 26735 2'400 2'004
,~,

23531 211n 19ZilIl 2284' 16294 11199 19275

"""'" ZZOillZ 11134 11661 19706 14512 101.ilIl 11045
SEPTEMBER 63135 19"ilI 1!t211 1114' 14111 11411 zn41
OCTOBER 510Z5 19zn 15558 3356Z 14"3 10161 Z5176

"""''''''' llUl 19159 1'2'4 20113 13115 1160_ U."
OECOl8Dl 26071 2055' 15117 Z'ZZ, H'59 12311 unt
ANNUAl.. TOTAL '9211_ 296446 221045 2UOU 210115 162'01 Z6Z00Z
STORAGE ADJUSHoI£NT
AOJUST£O ANNUAl TOTAl.. 392784 296il14' ZZ10ill5 ZI9041 210U' 162'01 26Zool

5 YR. AV.,.., 1952 195' 195il1 1"5 1956 1957 I95Z-UU

REI'(lRTED {NUN.a IND. '836 5901 6Z42 'Z69 ""~-""
IRRIGATION '" •n .., ... ...

I'IOHTHL Y RUIKl'f ADJUSTED fOf!: Pfl£SENT C!)HDITIONS 0' USE

-. 1196Z Z3611 Ul01 "3il1 "91 2.171 12'U
f£8R\JARY 11'4' HI'4 11991 In" 5915 ,... 11616

~'" lU51 14119 109U 8671 4Z53 ,,~ ....,
~" 12661 31.4 10760 6179 2." 961Z 7161'
~, 11001 "'00 IIIZilI lilI09 l30Z '590Z ,~..
JUNE 11116 10ZlT "Ol lon, ,.. "In 9UilI.,,, 11671 9123 51" ,,~ '" 113'Z '131

"""" 750' 104,ilI ilI"l n" ,., 60n 53'6
SE"TENBER lln6 ZOO31 <>l 0' '491 m 34242 10UI
OCTOBER 1406il1 ZZ9l1 ,ea4 31'0 uu ".0
NOVE/ll8£R U671 Il1l1 '001 '15' ", nlo
DECEMBER 2"0' 13663 1913 5227 6il1" lUM

ANNUAL TOTAL 111157 19i11l'1 10196l 191'1' nU2 lon34 111'019
STORllGE ADJUSTMENT
AOJUSTEO Al'lNUAl.. TOTAl.. 111151 19i11l~n 10196l 7911' 31112 20"'ilI 111'019

NlteNUM MONTHlY RI,WQfF m 9/5.
....M..UM CALENDAR l'[AR RUNOFF 311.IZ 1956
AVERAGE ANNUAL Rl.t4OfF Z49643 19i110-19"

loIIffi"lN Tor.6lS FOf! PER!OOS
Of CONSECUTIVE MONTHS , • "

,.
" uo

FINAL MONTH 9/'6 11'56 2/51 lI'1' 4'51 4'"
TOl.6L .6CRE FEET 115' ,"065 27il115 96601 " .... 5il1 l""H

"LLRED-Fl£MIHG. MOUSTOH
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VA'r£IlSD':D 110. 12 GIJJ.IliUUPE IIIVDl • SUllBASIN 0 CUADAUIPE 1l:rvtll1tlOK GOn.u.£S CAGE 'ro OU> CUERO CA:lE, AREA 1,470 SQ. MI.

ES'I'IKl.T'!:D !ItT RIItlOF7 IN ACltt 1ttT PROt': aJ'nASII'l, ADJt/S'I'!:!l OIl !ASIS or PRESEIrr CO!I9UI'PI'IVt USES

.......,
""""'"..."-"~,........'....,
SflOTDtIEIII

"""................
AHI'«JAL TOTAL
STClW)[ AWJSTIIlOI'T
ADJUSTED AHIlUAL tOTAL

MON1Ml,.Y ~UNO" ~DJU$TEO FOR c~ESENT CONDITIONS OF USE

"..
Iltf'OllTEO........ "" TOTAL ,,

2216
1891
177t
2292
30./>

1"38­
223480

2.36
Ion
6'~6

un06
I ~OS2l>

S)S9H

1941

,,

5/>ll!
4'$23
6730f>
.4'8

3l19U
7H~'

31Z31
17182
10196

4256
13315

6619

,,

$6U
40'2
5HI

"0383
1695
!Ho

154HO
!lOO~

~091"

14289
1482"
100H

,,

\4131>
11209

\0"0
6073
4943

17164
.... Ill
4H!
3081
3793
3181
5'80

\9..

,,

9814
19"

23806
7003
1>668·

34808
1261
3840·

BUI
on

6237
5"39

,,

21131
210"6
UI,,-

10~62"

1863
8111
3182,,,
4"'1­
918'
)00"
213'

1769"8

I> YR • .oI,Y.
19"0-\9.'

19"91
15948
16U9
276lo6
5'.66
215"
7102 4

U27
1.118
'.'9

38"'9
21'16

un]?

]16937

MONTHLY RUNO"'f ADJUSTED rOil PRESENT CONDITIONS OF USE

TOUL

-­"........."-"."
"'"...,
"""""""....
""'"""-­..,....

,,

671 T
In"
34976
13.. 11
19'"
36077

2923
1168

116623
1011221

22792
H91

19U

,,

2~~"9

9~3)

2226"
2<08"6
33960

313"
60~0

'222­
3918
1319

3'U'
6011

Ih8

,
1190

"802
913~

8628
1401

28160
12'0­
9232
6106

"661-
391­...

."",,,­
30628

'2'98
'99U
13716
11681
29n
196)

"'lI6
12182
181"0

1"0,
1759

130~

69"~

'In
IHOO
1"~6

3321B
31"1
"30·,.. ,­
831­
6n­

1326

,
1910

."
136~

'"2182
1138

35674",
3011­
2213
12h-

'"213-

6 '1'1'1. AV.
19"6-1931

1,.."
62~0

170"1
113~9

23201
20'"

H63

'"20T04
2""8

61>08
5246

NN.lALTOTAl.
ST'OItAllE AGJUSTIlENT
ADJUSnD .t.HHI.W. TOTAl

MOlolTHlY RUNOff AOJUSTEO fOR PRESENT CONOITIONS Of U5E

REPORtED

......... "'.-­"""""""'""-,
"""......,...,,,
!iEJ'H:JoI8EII

"''''''''NO¥aIBEII........

TOTAL

)82005

38200'

1"2,
2020

."
3631...
S293
18~08

2)219
3616
2020­

'2162­
113'
S280

nus

134081

1953

,
nOl

2981S
1216
42~1

336n­
18130

869­
1218
8618

28018

) .."",o41
3~36

6601"

6601"

,
2 I ~8

3283
2089
1212
6216
8230

'"1821-
2192­
nH­
2800­
116"-

'"

195',
1619

'"18'42
2564
nS3
n40

16939
2050­
IHI

'"1461-
1'63­
Ul-

n9H

719H

165­
1589
21)­
652­

110'
421­
662­

1884­
1931­
2660
2016­

12'09

19H

921­
6561

non
31381­

114201
113130

'069..,
14322

HU6"

S yR. AV.
1932-19'6

6166
662'
1743
4603­

228"3
184'

'"'"'41'-
8030
HO'

10'23

•

Afft.Iofol TOTAL
STORAGE A(lJUST...fN'T
All.-..srm ANHUAl TOTAL

S3201

'3201

16~121 12028

12028 ~3886

9199

9199

IiINNUt1l IlIOfffiiIlT 1'II.JrlOP'~

IlIIHMJIIl CAl..£NOo\II 'I'tM 1lUttO~~

,/I/[ltA(l[ AN'lUAl I'tI.I'tOP'1

9/S2 (IMlDlC 1t()(jl) LOW lIA1Dl 2&:X).. 10/<)0,'"
19~0-19S6

......... TOTALS ~OII Pf:NCIOS
OF COf'ISUlITlVE MONTtIS

fiNAL WONTH
TOTAl. AClIlE FEU

,
9/52

"U06-

•11/52
12852-

"9156
120.5-

"41H
19901

'""/~T

n"S2

AllREO-flE~ING. HOUSTON



VA':%lISllZII 10. 12 ~"r- lUVDI • SI,!IllilA$Dl t auA:IlWP! Ill'9D FJJQl CUIlllO GoIIlJI TO 'fD:TCIUA GAGIi, IJI&l 2]8 51.
F-83...

ES'TDU.."'!:D Ill:': 1ltt'lCP7' n A.Cl! n::!:'l' PKOC~. 1>IIJtI9'!ItI af &1.918 r;, PflI!lZII!' C:(I;:!Dll'1'n1: llSIS

"M 1'''0 1941
6 'fRo .loY,

1'''2 19'" 19.... 1945 1'40-1'45, , , , , ,
REPORTEO {....N a INO , , , , , ,
M""''''' IRRIGATION

IolOlClHl Y ItVJoIOFF ,t.DJUSHO ... PIlUE'" CDMDIfIOfllS " ""
""""" '" '111 ... 2U' 15" 1492 .."......., 12U 1419 '" un 1236 )". un

-" '" 10'" '" 16'1) )190 1....- ,..,
-" '" '" '4'1 .., 10)1 nOll ..,.,
." '" '2100 aM ... II"· 1 )12 '0'4
JUNE 2'0'- lun ,,, UU o." 124' ):"0
~, 36106 '254 24':0 ... 104' '" lU.,

'"'"', '" n·., 1642 .., 1"- , '"WTEM6ER .. ,.., 8160 '" )151 82'- 2U)
OC1011ER '" '" 2222 '" .. 13'4 '"-- )0"'4 20n 2UJ '" un ", 61,.

"'...... 11." IOU 1569 ". ... '" '15'
__ lOlAl .,no 1051n 5140' 12'41 1.04' 1051'1 '0121
STe:IMGE AD.Il.I5TM£HT
IIO.I\..'STED~ TOl.t.L n1)O 10'121 '1409 Il."l n04' ,onl '0121

, Til • .loY.
'<M .... ,.., 1'4, 194' Ino 1"1 1'...·19'1

o'lEF'ORTED ("'UN.S IND. , , , , , ,
IlHNUAl us.E lRRlGATtON , , , • u no

_lHLY RUNOFF AOJUSTED '" !'IlESEIlT CONOlllOIU " ""- lOll ,m '" " Ul" .. un,,- 279. 147' 142) 1167- ".. ,.. ..,-" 5601 lU' nl' 4"6 '" .. ,...-, 201' )9U '" '4n ,M. ,o. U"
~, 1019 o." .... 9622 IOU >U "'fA.... 56., .., In- "', nil 6102 J16J
~, '" ." un n" m 114- ,..
'"'""

., ",. ." '" 270- ..,. U4-
SD'TE"'BER U.O, '" 122- ". 2ll- .., n40
OCTOBEIl 16101 '" 216- n19 241- )0'- ,..1
HOVDeEIl 3615 .., 115- 1990 201- " '""'...... '" '" ,. 2116 ... n· ,..
oIMA.I.t.L TOl",,- .OT62 20560 9121 JIIZ'2 111.2 '192 24121
STORAGE ADJUSTII€HT
ADJUSTEO -.w.. TOT.t.L .0162 20560 9321 31292 111'2 "" 24121

, YR. AY •

"M 1952 19" 1"4 1'" .... 1951 I.ll-19M

""""m {...... a INO. , , , '" '"
~""

_..""" ." IOU Ion Ion ",
MONTHL T IlUNOFF ADJUSTED FOR PRESE"l COfIOIfIOftS 01" US[

_M, .. 410' '" .. n· 14'· Ion

."""'" '" 114' '" )00' '" " .. "o.
"""" '" .., '" • a ... ,... n,- '" UIo- m '" 10'- 'Oli- n ..
~, 2911 121n 1295 lUI U, 21250 ,,,.
"... )104 11'- • 21"1 ... 1144' 1242

~ '" ,.. ,.,- ))1- 106- m ..
"""" "4- ,... 40'- H> 10l- '" ..
5(PTE,..OEIl "0'- 451' lZ6- '" 514- UOl: ....
,,,"". 1116 "1' 492- 241- ." In,.........., ." ". nJ- 25'- ))1- m
llECE,..Bt:R 6001 '" " u,- 20ll 1"6

II.NNllAl TOTo\L 10.' Z6)O' 1419 1063 n .. 51916 0000

STORAGE II.OJUSlNE"T
2n~~ 1419 106) n .. '1916 0000o\OJUSTED ,,"NU4I. TOUL IOU

_ fIIIONl}tl'f ~F 1509- "'2 (1lJRm:l n.olIl) LQ( VA!D 991- 81'1
.._ CAUPoO&It 1'E&R Il\ll'tOFF ""

,,,.
1I!f£lllAGE .r.N\Il"Io\L II\I'tOFF 2910) 1940-1956

........... lOTII.LS FOR !'EAIOO5 » " " »'01" CONSECUTIVE MOHl~
, •

FINlll "'ONTM 91'2 11152 91" 4151 4151 4151

TOTlll IlCRE FEn 1046- Z410- 111)- 3192 412M 115040

AllIlEO-f"l£loUNG. IofOUSlOfl
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WATERSHED NO. 12 GUADALUPE RIVER - SUBBASIN F GUADALUPE R. FROM VICTORIA GAGE
TO MOlJI'H AREA 872 SQ. MI.

ESTIMATED NET ANNUAL-RUNOFF IN ACRE FEET FROM SUBBASIN ADJUSTED ON BASIS OF PRESENT
CONSUMPTIVE USES

Year

Reported
Consump­
tive Use

Estimated
Historic
Runoff Adjustments

Adjusted
Runoff Averages

Average Annual RWlOff 300-

Min. Cal. Yr. Runoff 88,000-

1952 81,271

53 92,077

54 88,547

55 57,107

56 38,552

1946 3,200

47 43,188

48 100,000

49 50,155

50 59,315

51 71,241

6 Yr.Av.
1940-45

6 Yr.Av.
1946-51

5 Yr.Av.
1952-56

9,000-

43,000

41,000-

2,000

61,000-

36,000

70,000 -

11,000 -

23,000­

76,000­

33,000 ­

87,000­

48,000 -

73,000 -

88 000 -,

180,000

160,000

37,000

58,000-

211,000

1954

194C-56

92,000-

92,000-

81,000

3,821

22,168

18,840

271,908

252,144

129,471

34,354

94,309

31,266

304,696

69,461

15,820

58,504

5,307

43,513

127,751

°
2,400

°

1,500

1,667

3,20045

43

44

1940

41

42
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WATERSHED NO. 13 SAN ANTONIO RIVER - SUllBASIN A MEDINA ABOVE GAGE NEAR RIO MEDINA
AREA 623 SQ. MI.

ESTlMATED NET ANNUAL-RUNOFF IN ACRE FEET FR(jo! SUllBASIN ADJUSTED ON BASIS OF PRESENT
CONSUMPTIVE USES

Reported
Consump­

Year t1ve Use

Act.
Histone

Runoff' Adjustments
Adjusted
Runoff' Averages

1922

23

24

25

1926

27

28

29

30

31

1932

33

*
*

35

*

*

589

o

333

488

5,721

o

5,293

o

o

o

o

o

242

o

o

Avg.
1933-52

Inel. 12,744 lio Record

53

54

55

56

6,185

34,035

202

200

2,708

469

o o

Kin. cal. Yr. Runoff 0

Average Annual Runoff 1,148

* No reported use.

1922-33 " 53-56
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\/lJ!2lSlEtI RI. 13 SAJl A.-.r:llIlIO lUVD • ~!S ;; 1G:j1JlA. RIVDI nla': GIWE !n:AR l'lI~:JJ. :ll C.lC!: n»l SoU

A:m:lIlIO, .:JU:.l. 6:2 5':. Ia.

,"OHTHlf RUNOfF AOJUSTEO fOR "USE/iT COflOlTlONS OF USE

TOTAl,.

-,
""'"""~"APRIL

"'''"'"....,
'"'""SEPTEM8ER

""""'"-­""'"""
-.voL fOt,c,l
STC:flAGE AOoAISTMEKt
AWVSTED .t.HNUAL lOT.....

" ...
H20
)'7'0
2720
U~9

~~.,

16o,
6129
2229
UI9
5040
1590
1510

,~,

'"
...'0

20'''0
6080

13879
12219

5529
)139
In,
3319
40'0
3870
4''''0

8620"

JUO
4...,0
]120
745'
1019
33691.0.'
)919

505"
)f210
UI0
noD

.,

1610
5780
5.70
47<09.7.,.,.,
5289
34"
574'
4140
SUCU",

63204

1944

aHe
4"0
5060
4219
61'9
lB'
34.9
7139

5'.'
5710
4990
'010

6695"

13100
UIIO
8770
82"
6229
124'
4619
50.'
5519
6310
UfO
5600

6 fR. 4Y,
19.~19.5

63iH
8815
5)0)
721.
Ton
ssu
624'
4211

12127
10528

5915
'412

15199

15.99

"'OIlTHLT Il'UNOF' ADJUST EO FOR PRESENT CONDIlIONS OF USE

.."",..,
FEBRUARY

""'''-"~,.........,
'"'""SEPTEMB£R",,,....-­"W«R

tOUL ,,
1'.'

"
7240

"'061907."
7""..,39
un
~1.0'

""'69
15150
'110
15.0

1'.7

8160
6380
6120
~.39

~U9

5069
."'''9
loU'

"'9
50~0

"00.m

194'

n"

"10
6no
.990
.199
2.~9

3129
3199
'719
n"
2no

"""1180

1'.9

1102

2650
6630
2230

U669

""22'.9
3H9
2239
2329

16390
3.'0
6910

1736

6140
4000
.130
~"9
.619
6319
28.9
5'"
5139
3310

"""3160

"
12·0
3110
2900
1119
"0'
2119

'"...
3019

'""'.
""

6 YR. AV.
1'.'-1951

5383
~.u.6.,
6.'2
550'
1199
"35

11.0.
11112

1210
.h3
."'5~

21011

21013 183"'.

MONTHLY RUNOFF AOJUSTEO FOil PRESENT (ONOITIONS OF USE

"..",,,.,,.
ANNUAL USE

-,
FEllRUoAllY

""""_L
~,

"'""'"""""SEPTEMBER

"'-._.
""""""

10UL ,,
1952

."

1050
3.10
11'0
122'
13.9
."

""'"2'"

'"noo
2210

1953..
'""'.2193

1206

""."
2060

20862
1132

'"1200

"
1010

'"""2130
1100...
m
."•
'"••

"
13.0
40·1
23'00

'"3310...
'"2160

'"...
'"...

"
1290...
."
'"10.0

'"."
1120
1120
.'10

'"11'0

1951

'"H60
1510

28320
16991
HU'

'"",,,.

, YR. AVo
1952-1956

HOS
1963
1603
1119
1~00

'"'"un
519Z
H15...
1113

J.IN..\I.l. TorAl
STQftI.GE ADJUSTMENT
AOJU'STED IoNNUAl TOUl

JIiIIItMIM IItOI'lTHlY IIUNOfF
M1NllllUM CllL£r+DAIIlEA11 IIVNOFF
.wERAGE .IN/'lUAl RUl'lOf'F

16132

16132

31 161

11161

"8529
61233

nZ9

11661

11661 1.631 1155' 1716.

_"UN Tor_lS FOIl "EflIOOS
Of' COfjSECUTIVE MONTHS

FINAL MONTH
TOUl _eM: FEET

1O'ft3: 1) 10 USE .o.nJlrn(ElII'T I'.I.m:

•
71~3

'"
"121~·

1529
"6156

2)115
"'156

85109
""'/51

355922
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IIAn1lSlIUI 11:), 13 SA/( Ar.OIIlO RIVE:ll - flUaA3II1 C SA.I~ RIVtl'l AIIOVE GAGE II!AIl rAIU Cl'lT DCUIDtJD 13 II .. lJ •

.lJtt.A &-6 sq, III. •

rs:"DIA..~ IIET Bl,111;)" III Aca: rn:r PJIQM &...uDl, .O.:\lSn::::o c. BASts or PII!'SP¥t~ USES

,,~ • 'I. All.
1'.0 '"' 1942 ,.., .- ,... 1......1MS

REPORTED
lOUL

~-"" ., }50' 1101 2291 ,.., m, 1192

I'lONTlll' R1,11O" ADJUSTED FOR PftESf'" CONOITUHlS OF un_.
"102 12110 861) a ••• 1-.71 190• ., "...""'""" ~... H,l1 7610 ''In .,.. " ... .....-,- .'.7 1"12 T116 l11'IS I..U 20011 ..."...." 120n 27000 1"096 'lUI .... ,.- I''''~. S809 .OIU 9110 "" "... ,,- 11'710..... Ulll HieD 11" "" 101U un, won

~. In.. ) .,., 15919 1210' ,,~ ..,. tUM...",,, 7621 7100 90.. , ..n 4952 1219 n ..
SEPTEN8£1I ,... tUU 633n "'" .... .." un,"'.... 70'" 14920 HTII n,. .... ..... ,--- un, fUS 11>680 1162 m. .... 1.U"

"''''''''' 19562 9030 Inn 15n \2251 ,.., US"
ANNUAL TOT/l.L 1365'. 199•• ' 286052 1130.' 12,." uu.., no...
STl)RA(j£ ADJUSTMENT
ADJUSTED ,VlNUAL TOTAL

1365'" 19''''''' 2860'2 U,O.., llM" 1612.. no,..
, Til. loY.

"'" 19.6 19.7 1941 1'''' 1"0 .." 1"'-1"1

REPORTEO
TOTAL-, "" " 14U 211' ".. "n " .. ...,

I'IONTHlT IIU"fO'f A.D.IUSTEO 'Of! Ptl.ESEln CC*DITIc.S Of un
....- Ion. 2!920 161. e12-' m, -'119 -,"...... 10-.0-' 161n ,,~ "n n" 'II' '111_'" 1"" 1'05) 1l~9 1060 ".. 'M' .M"..... 11211 ue21 56"9 ..... "U .... 1M,•
~. 2..912 U,U .... ..... u" 10"" ........ 251'" 9261 "6' 51"" ".. 15'16 .....
~. 65'" "-'9 121U 1"001 ..'n ..'0' "51......, ,.. U6n l"U 10... ",-. ,... ....
""'''''''' 11'216 61" '211 5"1 ,e'l nil ....,
"'.... ...., un 916' lIM9 "" 61"1 ,--- 26091 ""'5 " .. 1111 2115 .... -."',...,. lUll • 0lD .... .... '''' no. ....
~TOTAl.. ''''"0 1-.-."1 96615 1""'''' .,129 .,,.., ,....,
STORAG£ ,t,0JU51Jllf:1fT
/oD,IUST£O AMNIJAl.. TOTAl..

"""0 1""" 9"15 1""'" .,129 .,,,., ,....,
, "'t. loY.

~~ 1952 19'\' ,- l,n " .. 1"" 1"2-''''

,"""W TOUL

~- "" " n:n noo ".. .... 1961

MONTHLT IlUi'tO" ,t,OJUliTEO fOR PIlES[NT COlilOtTlOM5 Of USE-- 5116 19-.2 6016 .." suo un U"
FE8RUART 1625 5152 .." .... .... ...0 ".."""- '051 5107 -'5n .." -.0... 10UO ......... Il1n 5115 5232 1907 32"5 -.9UO ....
~. 5715 1809 10416 ••11 -.no .,...0 """.... -.u. U]9 n .. un lin ..1.10 u ..
~" 110' 3U' " .. 2." 4196 .... ...,....,,, 2612 ""3O nu .." 3670 ,.., " ..SEPTEMBER 1296 1"" 25.0 5121 uno ..... ....
"'''''''' 3'" '00' ".2 2115 '250 -""""'" 5110 '251 ".9 'UI -'\1' .,n
."".." 1156 1301 n16 .". 11170 .."
~TOt.t.l nuo 11722 '1271 '1~2 661" 211352 ...U
STOIt.t.GE AD.lUS TM[M1'
Ao.M>TtO AfoIHUAt. 10UL 11'20 11122 51271 "'-'2 ..," nun ...u

..- fIIIOHTM.T I'I\MOff ". " .. (MU.. nooD) IDI IiAttR 1322 .,,..
"._ CAl..[M;)Ut 'I'EAIl IlUftOFF ~ '''"AVEIUGE~ ""'"'" 131-'21 19100-1'"

__ TOT,t,1.S 'CIA P£IIIOOS
Of COHSl:CUTlV[ NOHTHS , • u .. .. no

FINAL lllONTH 9"-' 111~ "" "51 " .. )151
TOTAL ACRE FEEl .196 1 TU1 -.5691 non U:5600 Ill...

IIC11'ES, ,, 0llLT KI IIOlI MJII. " Ull. US!S ALLIlEo-P'L£IitIIl(i. i'tOUSTON
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VAI1P.S1l!ll Ill. 1) SA:ll ~IO 1l1VDl • lllIIUSU D CI!Oto CI'lLD:: AIIO'I'E GoIIG! I!:AfI rAUB em. A!lU 831 9Q. KI.

ESTIlU.'!UI r.t7 JII.,"l'/O" L'l ACRE n:E'l F'l'OM lllJ!,!AS!!f, .un:= QII ll.I3IS 07 "ESCn' coastiMP'rfV! USES

".. 6 YR, ".19.0 1941 l'U I'·' u" 19.' 1940-19U

""""'''' TOTAL.._"" >'
~THt.T RUfllorr ADJUSTEo fOil PRU(IIIT CONDITIOfoIS or uS[-- '" 10260 1.50 )lt~ 7UO uue !Un

""""'" '" 16210 IUD noD ZOIO 1'·'0 .."-0- m '<070 1360 3020 5140 lono 'InAPAIL 6310 .'260 SH,O .." ,no 12160 12667." USC ."'1070 2990 4560 395.0 1690 15100

""" 2UI0 11160 1110 .250 33'0 4"0 9002...., 6130 30&0 n,uo 4 ..00 lUG 11"0 161U....., ... 2040 3610 1050 1740 1070 1678
SUT0l8ER '" 1011.60 87100 2320 2"20 '" nno
0=00< "'.0 10'790 '4.50 UfO 1230 '110 93.,-- :n590 '"' "" 2"'0 tHo "" l502.."""" 30930 1610 1240 1"'0 .,,, 1210 TO"

~TOT"'L 10"" 11"610 2)07"0 n'oo 13160 '''''I 114211
STCIfIA(jf AGJUSTMOO
AOJUSTED NlNUAt. TOTAl 10"" 17..610 230740 31900 ..".. 0 '.'61 11llll?

• Til. AV.

"'" u" un 1'.' 19.' 195O 1951 1946-1'51

""""'''' rOUL......... "" >'
~THl..T 1lU1lOl'" ADJUSTfD fOR ","UOT CO'll) IT I 0115 OF USE-- 1970 101'0 n ..o 11'0 1610 ... 2969

""'""" 2160 2220 1'20 29~0 1110 '" I'"_0-
'260 ~980 1310 1220 1~10 "" un..." 16100 "" 10'0 ~6200 )OIG ... U141.., n060 1'''0 "'0 "'0 1210 2~)0 11125".... 14140 2120 11'0 16UO 1'''0 104'0 10012

MY noo 14'0 zuo 21Z0 1110 '" un

"""'" ''''0 1100 '9'0 2210 1190 on 11921

"""""" 4'190 1100 '"' 1010 Ino 2120 '415

"".... 1~40 '" 2410 31510 '" .., "26........ "" 1110 ... 20'0 ", m 210'.."""" )650 nl0 ", )UO '" ... 1925

Aftl'tUAL TOTAl. 210160 4644. 28901 116210 30961 22411 nOlO
STORAGE ,IDJUSTfrllfP(T
.IOJUST'ED toHNUAl. TOTAL 210160 46441 28901 116210 )0.61 22411 n910

, TR. AV..... 19'2 19" ,,~ 1'" "" 19" 1"Z-1"6 •
"""""'" TOTAL......... "" "

MOIOITHt. T RUNOFF ADJUSTfD F~ P1tf$EMT CONDnION$ OF U$E- ... Ul0 1110 '" '" ... on,,"'""" 1610 10.0 ." 2210 '" 1310 1289
~ ." 1030 ... 31'0 ... '040 12'0- "', 3020 ... '" ." uno UI4.., "'0 42)0 "" 2910 H2O )9470 2n4

"'" 1020 ,.. ... 4050 ,n 2'420 un...., '" ". ... ." '" 1550 ..,....,,, ,.. "'0 m 1050 ", ... n"
5UTEN8U1 ..no uno '" 1490 1)70 3"10 131n

"'''"', 11'0 16'10 '" ... 2720 1440
HCN'EIII&II 1570 1050 '" '" ... ."
OEUlIIlIEII "00 3610 '" ... 1610 )643

.&/H.lI.l. TOTAL 61001 41510 10650 18904 115., 17510) 313)0
STOflAGE ADJUSTIIIEHT.,,,,,,'" ANNUAL TOTAL 6800} 41510 10650 U'04 17515 175103 313)0

..rt~1II "'""'" """'" '" 6/"

._ CAlOItlAII TEAR RlnlOfF IIb,O >".
/lVEII.IGE ANHUolL RI.J'I(lF1' 16)64 1940-1"6

-... TOTALS FOR PfRlOOS uo01F COH5t:CUlivE UOHTHS • • " ,. "FINAl. IIIONTH ",. "" "" "" '/5' 2151
TOTAL .ICM: rUT '" m. 1415 25517 146912 390111

""", " " """"" .... AlllIEO-FLfMIHc;. H(lIJ$TOH
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OIA~ 1t::I. 13 SAll AII'ro:fIO IIIVDl _ ~III E SAIl .cI'iOIrIO IUVEIl niCK GJlGE !lEAR rALLS em '1'0 1IXmI, EXCWlI,.1J D.

AAEA 1,315 S~. MI.

I:S1'IMATED m R\l!'Dn' I!I' ACIIl !"'nT !'ROM SlJlmASIl'I, ADJUsn:o 01\' RASIS 01' Pl'tISD'l' COIlillJ!o(f"1" tlSI:S

,,~
, YIIl. AV.

1940 "., 19~2 1911! 1'44 1'.' 1'40-1'"
REf'ORrEO TOTAL
Al<NUAL USE » , 0 0 0 0 0

MONTHLY RU/roFF AD.lVSTED ". PRE5£NT COIlDlTlOI'lS OF ""........
'" UUl ' ••1 U.O " .. n ..

F'EIlRUARY "168 t07H 4'" .... 2 .". 1600- .-.,,," • 15091 2110 un 10105 ••u- ""..." P41- U)02 "" 612:' .,,- un. ""... ..- 155240 "73 921/1 50211 ''f1Z ,?SO..
JUNE "715- 50•• ' uu "n"to u'n .", .,.,.
~. 580U ..,u. un"o 6112 3065 no

_...... 12328 In.2 3U06 !I'" "" n ,.."SEPTEIIl8EA nolo Z16U 103711 1919 17492 .. .....
"""''' '462 4229 6102 2H4 2'" ".. 4021_.....

&18'. 1'213 9191 !l22 un ... ,....
DEC£N8ER 416'" "51> '150 !11S 3211' UST n",
.IWlUAL TOfU len,t 3665.5 3193'4 98136 115622 40391 "....SlOAllGE Al)JIJSTNENT
AOJIJSTEO ANNU.Al TOTAL 205Hl 366585 119)'. 91156 UUU ..". ,.....

.. YR. AYo

"'" I'"' 1'''7 194' 19.' 195O ".. l ...-lt'~n

FlEPORTED TOTAL
AHNtJ.fol. USE >, 0 0 on " on ...,

..cHTHLY RVItOFf ADJUSTED FOIl PRESENT COflOITIOflS 01" USf

~~ '" 6115 1317 IS67 ... .." .",,,- 6256 3921 17119 2S67- .., .., ,...
-" 4785 "54 2237 .... .00 1042- ......." 254' 6239 20U '7215 '0'- 23ZZ ""... 2749<1> 36313 5322 19441 ." un 1.1"
"... 17535 3123 1436- 31691- on. ..... ....
~. 2684 2049 5140 21003 1319 ... ....
""'"" 56626- 1.:!9- 15354 1134 ... ... ._-
S£F>TflllBEA 33985- 2994 U02 2135 271- 4,n. un

"'."'" 28]210 .", " .. .... ... lno -NOYEIol8Efl 13753 1509 '"
,.,,, ...- 1410 .m

OfCEIIlllER 4404 1"7 .... 6194 .. .... nn

ANNUAL TOTAL 272815 691'J9 43978 79001 ll)On "'oo -.
STORAGE Ao.NSTMENT
AO,IUSTfO ANNUAL TOTAL 212115 69159 4"71 19001 loon "'" ,,",

5 Tit. AV.
..OR 1.52 1953 1954 19n 1956 1957 1M2-19M

REPORtED TOUl
ANNUAL USE >, 1361 ... .... 2434 2551

JolONTHlT ItUNOI"F ADJUSTED FOR PRESENT CotlOlTlOfiIS 01" USf

-~
... 5450 on ,.. 584- ... 14n

FEIIRUAl'IT 25'- 1501 HI 4708 '00 OM ....
"""" 1663 1054 '" 1"- ... 150)4 ......" 2743 1141 ... ,.. 1174 2nTl un... 2649" 4"67 ... 4360 6560 66115 167)4
,~, 3437 .., 21'5 m 761- 593" lUI

~"
,.. 211'19 lU' .., 19]7- 2240 '"

~"
.., 6111 '" 2919 IT05- lUT 1611

SEPTENBER 160056 29544 .. 6991 4596- 'Iletl '"20
OCT08ER 429' 10135 1437 '" 9210 ....
NOIIEJ,lBER 521) 1900 2364 ... 3961 ,m
oECENlIER 115" '" ... 141- 3601 11e9

~UAL TOTAL 206291 106730 11129 2un un2 2030., ",,,
STORAGE AGJUSTNENT
ADJUSTED ANHIJAl TOUL 206291 106730 11129 21215 15I]Z 2030" ",,,

"NI,,",UIIl MONTHLY RUNOfF U626- '/46 (WRIJ(G l'LOOD) LOW YAm 1931- 1/56
IIINIMUM CALENDAR YEAR RUNOFF 10013 ""AVERAG[ ANNUAL RltIOFF 122312 1'40-1956

_lML'oI TOTALS FOJ! PERlOOS
Of CONSECUTIVE IoIOi'ITHS

, • " .. .. '"FINAL folONTH "'6 "" "" 9146 lH2 2/57

TOTAL ACRE FEET 87921- '0355- 2'''7· 19n, 2n1l4 UZ120

"""', >, ''',"" '" nlD. USES
ALLItIED-I"LEMIMG. HOUSTOM
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WATERSHED NO. 14 NUECES RIVER - SUBBP.SIN A w. NUECES ABOVE GAGE NEAR BRACKETTVILLE
AREA 700 SQ. MI.

ESTIMATED NEr ANNUAL-RUNOFF IN ACRE FEET FROM SUBBASIN ADJUSTED ON BASIS OF PRESENT
CON~WTIVE USES

year

Reported
Consump­
tive Use

Act. & Est.
Hjstoric
Runoff Adjustments

Adjusted
Runoff Averages

Min. Cal. Yr. Runoff 0

Average Annual Runoff 13,380

1940

41

42

43

44

45

1946

47

48

49

50

51

1952

o

o

427

230

3,898

70

14

11

7,619

2,468

25,568

58,309

3

Ox

800x

8,70Ox

44,ooOx

75,18Ox

174x

o

o

1951

1940-56

J
u

j
•..
'"••
j

m

15,661

25,771

6 Yr.Av.
1940-45

6 Yr.Av.
1946-51

5 Yr.Av.
1952-56

x - Estimated
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10IAlDSIICl 110. l~ IM:CES RIVDl • SllBBUIS 11 Il1ECES lUvtll ~n u.cMlI. GAO!, AIIEA 16/0 9Q. MI.

!31'IJII.1'En lttT llIJR:l" HI AC!l! I'D."! nIQM SUUASIJ', .O.l\18tn1 OS BJ.SIS 07 PRlSDrr CCItSlJ'W'l'IVZ USE2l

"... 6 YR, AV.
1940 1'41 1hZ 19.' "" 19"S 19"0-19"5

""""''' TOTAL........ "" >, .. " '" a. a, ,.
I'IOHTHL T I!UNOFf AlIJUSTED fOR PRUEHl COfI1I1TlOfrlS Of USE.......

"20S '"' 41)1 Uf, ...... In! ...u

""""'" ..,.., nl' ]Ul nil 5181 5'" flU)

"""" 4121 ..... 1 )21' )9'5 T"n 5291 41n..." 5220 7)20 )2'" "'I' 62" 5Z19 5'09~, lon, hlU 5102 4t03 478) :un lill.....
~,

"20 "29 105t 611:5 374' 115. "'12..on un 2". ]1116 21166 1202 no........,
1020 "759 :un 115' un '" 2606

""'"".. 2.'2 4102 llUlI9 lUO unll no 71••ocroooo 19"'0 1'l,"O 2....5 20" UN .'19 ""....- 2)41 un 10)22 2]12 3752 )521 "'nO<<DftR 3505 5t65 1101 ]061 ..OU HOS 4U2

AfeUll. TOTAL 5nll "25' ' ....1 UUt 62]11 ",.. ")00"""'" ....,,"""IOJUSTED IoII'«JotlI. TOT...... SU•• IUS' ''''I "2011 unl ",.. 611J00

.. YR. AY •.... I'.' 1...1 1'·' 19419 1950 ItS) 1'.'-\''1
.,."'"" TO'6l-"" " .. ,n '" ,., m 'n

Ml)lIITH1.T RU/'IOf" AO.lUST£O fOlt "EUN' ((NIl! 111 0flI5 Of USE....... ]lllS .05. 24" loa 51" 20UT "Oll,- HI' 7900 U9l 643n '014 2175 14215

"""" 2UI ,M, 215' 19124 4'" 2'" un.... 2360 uu 2n, 10391 3'60 2'04 " ..~,

41" 1499 22U lU40 4412 2116 ,~.- ,,~ "" 211091 1)12 5251 1699 5624.., "'. 1199 lUOO 4123 "'0 1221 6114......,
1220 5625 U6I 21902 2841 ... U14""'.- un 22.. 1223 11419 2731 '" un

0<"<""'" 23"0 m, 140' 1111 2no ,.. uu- .." 1119 1514 1)13 244' m ,...
O<~ 4,n 2126 1639 u:n 2n5 .., 3096

-..ALTOTAL 65361 6U74 31204 112202 4U86 115'0 6920)
STOl'UlGIE AlIoJISll€ffT
M.lUSTEO ..-.w. TOTAl. 65361 64514 31204 182202 46286 115'0 6920)

5 TR. AV.

"'" In2 1951 1954 In5 1956 1951 1952·1956

"""'"" TOUL-"" >, '" .., '" no 1460

MOM'HL T RUMO'F ADJU$UO FOR PRESENT CONOlllONS OF USE

""""" 1020 .., 1641 1610 )010 no 1632

""""" 1215 1126 1416 164' 2'00 '" 1511

"""" lion 16100 un U63 2420 ." 17101
""'- 4610 ,no 2113 1421 IUD 10110 2566.., .." 104' 10,n 1213 IUD 10510 10101

"... 2UO '" 120" '" 1100 a930 545].., 11" no 10100 160' '" 196O 32n....., '" '" 1015 1922 '" 1000 1311
SEJ>TENllER .., 6150 160) 158n6 '" 1960 31627

"""'. '" 'N' 161" 10Ul ,.. 3211_.
." 119l 1392 n36 '" 2111,,,,,,,..
'" U4' 1341 3110 ,., 15'4

ANNUIoLTOTAt. 21524 21'" 5.... 1unl UT4, 41182 622107
SfORAGE AOJUSTMEKT
AOJUSTm IofrII'IUAl TOTAt. 21'210 2156' '1664 193111 1514' 41112 6Z2101

..- III0NT..:r IIIlNClFF '" 2151

.._ CAUICWt ltAR ItUItOFF lS...~·
,,,.

WDUGE NI'II.W- A\.RClFF .,014 1940-1956

-... TODolS FOA PE:M:XIS
Of' CONS£ClJTIV[ frIlClIiITI'I5 , , "

,.
" '"FINAL IilClWTil 2151 ,'" 1151 1/5:1 1/55 61n

TOTAt. ,tOIl[ FEET '" 2361 1167 311'45 145511 540UO

"""" >, 0llL1' Kl-::a lIII". " rlI1I. 1JS!S ALLRED-FLEMING. IQISTOH
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\1ATUlSII!D M:l. l~ IIUlX:£B RIVDI. ~A3IIl C IlUECtS n!(Jol £.,\,OOll.I, G.lG1: TO GolIGE BlIDII WAUlt, EXCWDlIG 110 A, ARV.l.83 SQ. Itt.

!STIMA.TtD lI!:T IIlIltO,., III ACll! PD:'! FROM ~ASI:l. ADJUSTE:tI 011 BASIS or COIBNI"rIY'! USES (lID: *'TIll

~THI.Y RUMOF'" AGJU5TEO FOR PRESENT CONOITIOIl$ Of US!

lOUL

­........'-"-"...
~,

~......
S£PTOI8EA

0<'''''''

""""""""'"""
AHNUIIll.lOt.&L
STOlUQ: ANJST..on'
AOJUSTED~ TOTAl.

,)

21>90­
)120·
)050­
.U7­
931S­
.967­
H20-"
U16­
1111­
1212­
1191­
26)1-

.o,o~­

40605-

19....

19iH

2n4­
2870­
3671­
'.50­
'911­

"'61­
6290­
nco­
''''GOo­
'152­
""4­
)070-

1'.1

l'U

2)90­
1951)­

'000­
2230-
~.­
In,­
1606­
2856­

16zn­
11690­
5993­
4 ..00-

2190­
2610­
uzo­
'"0­n4,-
nn­u·,­
Ill4­
I1n­
1161·
1"0­
2.'''-

311'4-

1949

19....

.215­.",­
6971­
n ...­
"1"1­
1911­
170'-..
9800­
4'40­
2140­
:U56-

"'91T­

."17-
19~0

15-'1­..,,0­
us,­
.692­
2UO­
1"21)­
9~n­

792­
11.76­

.575­
no)­
2123-

1951

.. TR. AV.
1'''0-1'45

STU­
:nn­,....
44'9­
54U­
3611­
Z68'­
1760­,...6­
.au­
nOT­
5120-

.. 'I'lt. AV.
19"'-19n

~TOTo1L

STOlUlGE AO,JUSTIIl£NT
AGJUSTEO o1.NHUAL TOTAL

MONTHLY RUNOFF AOJUSTED fOfl ""[5lln CONOlllOIU Of USE

A£I'OlI'lEO

-""

­,,,,,,..,-"_.
~.,.................
SEPT£1II9oER
octO&£R

"""'""""""'"

R£PORTW
AN_L USE

TOTAL

70TAL

')

,)

2920­
21'.­
n02­
2"'3­
3614­
U!!­
2629­
'02­
1'2-

U.60­
~402­

3HO-

~16n-

1952

1216­
nu­
6096­
4)T6­
69U­
11290­
6~39­

2266­
1210­
916­

101l3­

1"'-

1953

IT''­
2040­
2151­
1911­
1907­
!lTo­
7671­
960­....
U7­

1168­
1218-

27623-

19~4

1667­
19360
1170­
7176­
a610­
~••o­
u.o­
,uo­
1511­
62"­
5097­
4130-

4050­
'''0­
3410­
2610­
,~­

.624­,...­
2"~­2"'­
24'1­
214'­
2411-

'7."'-

2:161­
1942­
un­
2671­
1'0'­
1615­
1'50­
91'­
'4'-" ..6n·
'H-

lHn­

IH79-

1957

'291­,..
4265­
3591­.....
5217­
.151­
lI05­
22.... ­
6920­
2515­
117T-

S9H4­

3"...•

~ YR. AV.
1952-1956

~THLY RUNOFf AOJUSTEO fOR PRESENT CO"01110"S OF USE

"""~FE8RUARY

""'"-"~.",.
~".....
SEPTEIIIIlER

"'''''''NOYEMIl[R
DEa:1II1l£l1

lNNUoloL TOTAL
STORAGE o10JUSTIIIENT
MJUSTED ANNUAL t01AL

1060­
1230­
1510­
6no­
"530­
2'81­
1'32­
87~­

595­
454­.4'­
~21-

19627-

19'3­
1l~0­

11.10­
u"o­
1120­

T:!7­
"'11­....
~6'0­
2Uo­
2161­
1880-

20829-

2012'1-

1660­
1·30­
13~0­

2l~0­

7310­
19no­
6~90­

21u­
1531­
1619­
nu­
13.5-

4.112-

41712-

1660­
IlTO­
191)0­
1410­
1340­
1090­
3U4­
20)6­

17500­
'I~O­
5799­
1659-

uonl-

120"1-

2176­
2651­
Z.ZO­
1150­
Ino­
1100­
1~7­

~56­

512­
119­
12Z­
3.3-

15136-

15136-

')6­
2"­..n­

5921­
179Z0­
IU2­
'264­
lUO·
1TlZ-

162:6­
1~'6­

1772­
2406­
3200­."6­
2586­
132:1­

1915T­
2:970­
Z022­
1551-

MiI_U'" !olONTK.y lII.NOff
",._ CAUIlIDMllEAI! 'lU!'lOff
JlVER.t.G£ .e.......UAl. lI\I'tCIFf

Il:>TE:S, l' 'O1l! 11-:l'!El£l1'l'AL ~,.,. fl'Cf( ':1!1S Stl]l5ASl!l IS :s.:.u.:.r 'f$.u:vE !£'"-ALSI: LOSS
or .Am 1lICfC 1. I lJr.'O BJ.:-'"I:'Q:S rAL"L':' ;JSl;AU.'l' El:'!.IDB 1'1.;'1)'" J!I'J'II 1. ~

2:' JO I!tf"1l1'Et cstS

~ totALS fOR PEIllOOS
0# COHSEOJT1V[ MOllITl'5

flNoll,. lIIOOjTII
tot4L ACM: fEU

,
Il'"

10244'1-

•
u,,~

111791-

..
7/.7

25931T-
'""50

4"990-

'LLREO-fLENING. HOUS7OH
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IlJu.-n51lC *I. l~ Il\JI:CES R."VE!l. - llll!.BAS!!I D lC\IECES Rlvtl'l r.ao: QA!:E !£LO\/ UVAUlE TO cern;lr." GlGE, All!:A 3,m aQ. >tt.

ESr'D''''~ nt !MlO" II ACI!: P'!l:'Z "'OM. a.'UA9nr, A:l."'USfi:l 01 !MIS 01' PlUSElPl'~ tm:s

,,~

1'.0
• VII. IoV.

19"1 1942 19fo) 1'•• I'll·' t9llo-1'U

""""'''' tOtal

""'"""" ,) 1"221 ,.. 1']3_ 17ZU 21035 2U6,

i'lONTKLY ItU'IOff ADJUSTED FOil PRESUU (01001 TlaMS Of USE

....- 1550- 701- 1711- 1131- 579- 172- 1220-

""'""" 120'- 31100 1193- 111.. - "1- uz- """""" n20 ..,.- 1267- 1111- 1790 3103 '"""" 29120 '.tO 1620 tU)- .).- 60612 16196~,

38210 52950 115.0 llOI- 41338 12"'60 25900,~,

63'.0 640- ,,- 1120'0 ]!oU,D '''1- U,"2~,

28210 1661- 11116 "OU 5.'- ·'9- 77••."",,, 121- 1667- HZ- ns- 171·50 "1- 29061SEPTEM8ER 5'.1 4610 98no " 210000 Ul- HOOIOCT08E11 '.1- 8113- 30'0- Ull U70 1818.' 2UnNOYENIlfl" 612- 2042- 29/00- '" 966- 235- 10.'-
""""'" 890- 2131- 25]0- U\- 425- 392- 11)1-

AHNUAl TOTAL 1/.2591 lh'. 11"9'<0 431>63 465111 25U9) 116617STORAGE Ao.JUSTMENT
Al),JUSTEO ANNUAL tOTAL 162591 7e4,. 114'14 ~l663 465111 254193 116611

6 ylt. AY.
~ 19.6 19.1 19.1 19U 1950 1951 19"-19'1

REPOIllEO
TOTAL

-~"" ,) 23221 I lI90 1·570 13519 1nn 3151

MONTtll Y RU"'O~F AO.NsTEO ~OR l"RESEf'T COfolOlllOl'lS O~ USE

....- .01- 961- 7U- "'03- 11)9- 359- 111-,,- 31"- 1]2· .90- 129110- 1351- 25'- 1212"'--'" 1 .... - 96"- 662- ulno lUO- 291- US52

""" 13911 961~ 529- .1.]0 1020- 199- 2a.••
~, 361•• 5050 ·13- 5no 2166 2.,.6 US..,... 17920 67100 2UO .2570 2039· 3625 2nn...,

511- 9710 21,..,0 1550 )2"1 0 6190

""'" .., lU6- 1110- .110- '" 0 961-

"""""" 21050 959- 10190 ll"- 19150 0 1915"'"... 10no 9'.~ 5517 5650 1501 ." .m-- 170]- 167- ,.- lUI- 35.- " 791-
"",.. 1390- 1)7- .02- 11"- )99- 0 '15·
.&HNllAI. TOT4l 165125 5.0]2 .115) ..n, .0.,9 2T9"12 69US
STORAGE AO.IlJSTMlEJrIT
Al)JIJST[O --*- TaT4l 165115 5.0]l .\&53 IUTa .01)9 27972 69713

5 TR. loY.
,,~ 1952 1951 195. 1955 1956 1951 1952·1"6

REPOfUEO TOTAL
ANNUAL USE ,) 39190 6n6 12" 209T )9)5

I'IOMTtllY RUMO" AOJusTEO '" PRESEHT COltOITIO",s O~ USE

JA/«JIlItY 0 0 0 0 n.- 0 H-
FE8RUolJIY 0 0 0 0 .,- 0 ,,-
"""" 0 0 • 0 0 ,
~.. 0 , 2250 0 0 15151 ."
~, 115.0 U\lO 10520 1100 0 106110 1'10

"'" lUll 0 2960- " 0 130..0 11T6
~U' .- , )l050 1)69. ll990 n6- U7U

.""" , 1620 352- m .., 350- m
SEPTE".eElt , 71"'lO 113- "190- n· 109ll 5"'-
0"'_ 0 21750 "" )UOO 5510 1110616
"CN'EMIlER , '" ,,- .U- ., n-
OfCOtll[Jlt 0 , a- lOl- 0 .,-
ANtl,IAI. TOTAL 30.. ) 9UII U152 .nH- 29515 ))1901 )1691
STOR.IGE IlD.ltJ5T~T.>..,,,'" ANNU4l TOT4l 31;11·5 96511 .1152 oloT)l5- 19515 331907 )1691

....-JM MOl'ffiLT ltUHOfF 12UlO- 21 ..9 (::utna:; r..oco) !.CtoI ..J...."l:!l 2fl;,.. _ 9ft9...... C..I.LEJoIl)M 'IUlII IN,.,,f "", "" EX::"••u:m.:; lAICE toSSES ffil»! ,...000 PV.J:3
""[RAG[ ANNU4l ltlftOFF 99115 19.0-1956

IrIINM\,IIIIl TOTAU; ~OR PEJIlOOS
OF CO/tSlCUTIYE MOH1ltS , • " n " ,n

flNIlL ..oNTH 2/.9 2/.9 2/.9 2/·9 9/55 11;1156
TOTAL ACRt: fEET 130025- 113692· 810316- )19.5- 119913 .0'192

1I0'l'ES: ,) !IO US! AllJUS'nlE:lT IWIE ALlREO-FLEl'Ill'lG. HOUSTOM
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VA'!DSBIIl aI. l~ MIJECES RIVDl _ lMlllASU [mO RIVDl.lJlOVt COIIC,\,Il GAC!, AA£A"'05 1lQ. KI.

!STDlI<ttD IlJ:T l'lIJI)", Ill' ACU TfZr nKlM SU!BASrll, ADJ\]!rTED 0' !IASIS 01' PlU:SI:lrI' COEUMPTIVE USES

TOTAL

" '"

1941 1942

'"

I''''... 1'.'
no

_'HLT ItUMOf' il.D,JI,IST(O fOR 'RUEHl COfiDITIC*S or ust:

....­-­~
-~~.....
~.......,
""'.....ocrnooo-­.......

2nD
211'0
m.
".50...0
'.60
6190
2no
2210
Ino
2UO....

)6'0
4240
sno

15010
20'90

SUO
6050
'4&0

11600
13420
U10
6910

11 • .,0

114"0

5120
"'uo
""05610
lno
39tO
3410
)dO
9'50
904a
,no."0

61510

"nosuo
3210
"SO
)010
'ltZO
2UO
nTO
UTO
tUO
Ina
2.70

H050

noso

n ..o
3010
sno
•••0-."..]150
4510
5620
"nil
'''0
4010

"060

56060

""0
"20
U60
7050

'''0
'260
2110
1240

'")760
2UD
12'0

.)0'...,.,.,
6142.m
'382
..on
:lin
5UO
57"
..U
4212

61210

uno

....
""..".-'" TOTAL

" n.

1'41.., ""
•

1'150

"

6 Tit, AVo
19.'-1951

~T01AL

STORAGE ADJUSTM[NT
..oJUSTtD ANNUAL TOTAL

-.w. TOT"L
STOfIIoG( AOJUSTIIIEloIT
ADJl.lSTED MHU"'- TOTAL

MONTHLT RUNOFF ADJUST[O FOR PRESENT CONOITIOHS OF USE

MONTHLY RUNOf' ADJUST EO fOR PRESEN' COND'TIONS OF USE

)053
7UO....
3785
4752
4017
2650
1690
1957
4361
un
2403

13065

11"'6
1016
1053...
335)
1226
lin......
m...
m

13065

42'779

5 Til.. AV.
1952-1956

......
1710

10600
5590
"10
1910...
13"0

1290....
2030
2250
7520........"
2300

"",..
1230

23653

l0963

)0963

'"'"""."
'".....,
••••

3430
3220
3440
2860
2990
U70
n90
1430
U60
1460
1160
lUO

...1956

..,...
1070
on

2"0...
2210...
1910
1110......

nlo
21720
10960
U90
7010
U20
3no
:5140
3UO
3no
3190
3no

15087

15087

.0670

10670

2490
2470
2440
2010
1750
1900
lno..,...
1170

"..1420

202"

20256

1010

'"'"...
10710

3530
2700
IUD

'""....
'"

23352

23352

,..
1760
\320
12'0....,.
"n,u
""1290

1220
1110

'510
5'10
5140
5140
6UO
,no
.190
3420
2:510
19:50
2220
2no

57"!190

,..,

Ion ..

51"0

1260
IUD
1410
1900
2620
1610
m..........

1230

1952

'"

2120
2690

" ..2160
'060
2160
11511

"",...
nuo
UlO
4240

"loW'

.'.'1

"
TOTAL"""'""........ '"

....­
FE8Rl.IAIIY

"'"'"-"~,
"'"..,....."
SEPTElllaElt

""""'""""""'"Of:C£lIIllE1t

....­
"..­
-~-~.....
~,........
S£P'Ttlllevt
ocroouo-­.......

...,.,.,.. liIOl'ffioILy ItIMOl'F

.-... CAl.fHOtoIt 1'EMt ItUl'tOfF
W[ltAG[ AHMUAl It\.ftCI'1

-... YOTAI.5 fOIl PfI'lOOS
Of CONSECIJ1lVE ...cwTHS

FINaL WONTH
TOTAL ACRE nET

.:m:s: 1 ) 10 USE .clJt8DIUl' M.IJE

,
11/56

•
•

121"

'"
no

'lIn
U4947

ALLRED-flEMING. HOUSTOti
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'o'AIElISm:l 10. 1.10 arIC!S lU'n:lI • 9lIllBASD Y :ruo~ P!\QIC a:-:u G.Im: '!O O.tCI _ tENt, .QlU 3,c88l!1ll. "'.

ESTIll.UIII ur Il.""'" III IoCR! J'tn~ lKlBUSlJ', 1a'lllJ%C OJ IASU or PU8Dr!'~ UBIl!I
(SD: IO'l'I 1)

,,~

19"0 "., 1'''2
• Til .......

19·115 "" ".. IMo-IM'

"'0'"'' TOUL
~HI..IAlU$E

" ... no ,.. ... ", ".
MONTHLY RUHOFF ADJUSTEO F()lII PRESENT COIIO IT I Cl.lIS 01' UU-- Ul0- 2.'0- 3910- 2910- un- U20- ...,-n ....... 11..0- UIlO 251;0- '000- 2"'2- ..... ....

"""" lUI- 3600 U'C- 2"0- SUO- SSM- 192T-..." n80- 7..0 HOO- 2"20- ..,,- 1120- u ..-~, <lo'TC- 16610 "60- 21"- 2410- nOl- >n-
""" no- 2550- "'111- 12690 UfO- 2190- ..-.....,

")0- n90- 6160 1992- 37U- 1110- In,·......., 2182- 20"0- 2220- UTO- 1no lHO- 297-S£PTEIoI6ER 2210- U10- 2UI0 1216- 2110 TUI Itnl0'''.'" 1830- 2130- 4980 1""- 10"0 1"'0 ....-- no- 11':- 5fU- " n ..- 2120- ...0-

""""" 610- 5750- 4170- 2061- '619- SUO- 'Ml-
-.......TOlAL 21)20- )9"0 269' 101)- .015- 10691- ,...-
""""" .......,MOO
aoJUST£D ...-JAL TOT..... 27UO- 39150 2'91 101)- '015- tOt,?- 1926-

• Til. AV.

"'" 1I",6 1947 19'" 194' 1950 1951 t ...-uu
REPOfITEO TorALAHNUAl USE

" '" on ... '" ."
MOIITMLY RUNO'" ADJUSTED FOJl I'JlESENT COl<DIt!llIlllS 0' USE-- 2120- "tI- 2'190- 1710- :1410- ...... un-."""'" 2690- 5no- 2'1To- ,no- '220- ...... ,..,-

"""" 25~0- 5no- '''0- n,o- ....- 2OSO- ....-..." no 5no- 2010- n", ,..... 22,'0- "OT-
~, 2010- 6110- Ino- ....- 990- SIno .....- 2032- 10'130 22.00 ... un· a'l- .."....., Ino- UIC- m HU- 1127- ...- nu-
"""" 15.23 ,,..- 842· .'" 1'110- 'In- ....
"""""" 21220 2:51C- 5T6- 1210- 1"0- 2100- U ..

0'''''" 1..0- 1910- 'I02C 9150 1..0- .,,- ...-- t.30)- 2220- 1200~ n7'9- 11.0- ...- DOl-..""... .22'- 2690- 1'120- sno- USO· 1210- 2..1-

..-ull. TOTAL 10)6) 36934- 11152 10'126- 250"'- SU11 2.'-
STORAGE AWU$TMENT
IOJUST'EO __ TOTAl. 1(36) )6".- 11Tn 10426- 250"- Uln 2.'-

, YJI......
"'M 1952 1'153 ..., lU, .... ,.., ......-
""""'''' TOTAL
~""

,, .. .. .. .. •
I'KlfoITHlY JlUNOFf ADJUSTED '0' PRESENT COMOlTIOtIS 0' .."-- 1260- 1160- iOIO- lOT- us- 1.,- ,...-......... 1150- IUO- ..,- ..,- hI- .'1- 1011-

"""" 1410- 1230- TI1- 10TO- 126- 11.'- l1U-..... 1900- "0- ..0- "2- n- 'UIO ...-- 226T- 'IT'I- 1550 '1"0 19'- ....0 ,...
""" 1'1"- n- )'1"- ...- ..- '10).0 11M-...., TlT- ,,- lTOO- 2lTO- 61•• I"" ........., 2.1- ... 1(0)- ...- .... "0- ,-
SEPTEMllEII ... TU" 522- 510- • ''110 ,....
"""'" ..- '610 151- 1100- UlO U..-, '115- U21- '1"- '01- • n.-
OECOlllEII 1230- 1110- 561- ...- • ...-
ANNUAL TOTAL 11511- 11)19 1900- 61'1l'- ...0 166'111 .....,.,""'" AOJIJ5TNENT
AOAlSTED AHNUAt. TOTAL 11511- 11119 3900- nu- .... 166'111 .n..

.._ IIICNTM..Y III,NOfF ...0- 10/..

.._ CAUN:lAIt lEAIt IlUN)FF ""... 1910-0 LOS!' UIO a.wxms rADU ZOD

.wEltAGiE -.JAL IIl,ftOfF 2255 19'10-1"6

,.......I.tot TOTALS FOR PEfIIClOS
OF CONSECUTIVE MONTI't5 • • " " .. U.

FINAL "'ONTH 12/.' ".T ".1 '1.1 51'1' ./SI
TOTAL ACIt[ FEET 1'.01- )6606- .9502- ."'0- 62111- ''1299·

"""", " Tm: I£llDIElnAL 1lInOf'F l'llOIC 'inS smu.sIIJ 15 I.lSllAIU !Im.UT'iE BICAlISZ LOSS "lUlIHH'lVilING. """"~Of' ';IA'%D! IJml LI.I.oCOm:s rJ.l1l.':' nlCI!. I .. !: 1,SIAIJ.Y !:l:(:t!:llS 1IIJ!OF7 l'!lllIl'l lk r

" m USE A!lJUS'!XD'I" IWlE
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WA.ftllS1I!II 110. 110 _ !M:ClS RI'm'l • SUBSASIII' G nuo lUvnI !'ROI! GAClt IlE:AR EOlY TO 1OJTIl, I:XCllIDIlItl .lTA8COl3A RII'EII -.AREA 2,095 13Q. M!. '

E:SttIU.nD II!.'T RUIf01'J" Ili ACIU: P'EZT nlOK SUBIlASn. AI:IJUS!C 0:1" BASUI or PIl!S..."'fl' COlGUllP'I'IVt USES

""" I> Yll • .,.
1940 19"1 1942 19n 19.... 1945 1940-\945

""""". TOTAL........ "" 1,2) '" '" '" '" ." ..,
MONTi'll Y RUNOFF AOJUSTEO FOR ~ReSE"T CONOIlION!> OF use....,...,

193- 11805 '" '" ... 1480- 1951......., ... 5499- " '" '" <;IlllS '"..." ". 1993 In- ." 1193 2190 1074...." 28734 1>3001 lHI '" 1I1e 22705 191171."..'" 14392 107838 9594 2992 60788 2239 3297....... 65110 1794' ... H062 1474\ 18050 220.. 2
52963 '0.98 111261 27207 2004 2100 .'612......
198iO 2116- 9619 '" 1730- ,- loU"SEPTEMeER " , 106133 73599 2259 2861 1<036- 29768

""""" 4062 385- 1"878 '" 521>6- 22911 6100.......
8380 un 1632 '" ." '" 2119

"''''''''' 9938 '" ... '" 1503 '" 2HZ

-.w. rOTlll
206221 )09249 2BSSH 5UZ6 78269 11366 16 T002STORAGE AOJUSTIIIEHT

AOJUSTED~ TOTAL
20&227 309249 l8SHS 5HZ6 18269 71366 167002

"""
I> YR • .,.

194' 1947 1948 1949 1950 19~1 19.1>-19~1

""""'. TOTAL
"""""- "" 1,~) '" '" '" no ." ..,

MONTfllY RI,INOFF ADJUSTED FOR PRESENT CONDITIONS' Of USE....,...,
'" 11>~2 " '" '" ,- m

""""'"...'" '" ." '" 11>988- "
, 2~73-

2"06 11>43 '" 16421 " n- 3'lI37...." 119"0 1922 ,,- ~~81>9 .., .. 11711
~. 20H2 1671 107- 19376 8~61 ." 9471,...

16186 ·260- 22941- 42"96 11)233 3891~ 13....8.....
'" 101.. 2~200 13128 '" " 1731...... 2229" 1968 '" 21)2~ , • ....39

s&TElllBEII 80290 ,.. 316- " ~O.- ~6011 22608

"''''''' 113432 .13- 9192 3940 '" 1>414 22214.....-. 2!91> '" '" 2401 ,- ". 1113 •
"'''''''" 1300 3~3 '" 11100 p- H. 2HI>

ANM.IAl. TOTAL 272271> 191>·1 121 ~I> "0~~9 19~19 103199 91>225
S1lJfUiIGt AOJUSTIllENT
AD.IU5TED AfIINt.W. TOTAL

212271> 191>41 121~1> 150~59 19519 103199 91>225

~ YR • .,.".. 19~2 19~3 195. 1955 1951> 1957 19S2-19~1>

",a",. TOTAL

"""""- "" 1,2) ". 1601 1309 no '"
MONTflLY RUNOff "OJUSTED fOR PRESENT CONOI TIONS " '"-- .. " ,.. " p " ",- 1035 ,- " 1521 • " 1123

"""" 16~4 • " ,,- ,,- 6001 '"-, 7363 '" 6186 ,,- 29"- 8691> 21~3

"" 13645 32205 12"01- 21215 4.24 16680 !l816

"'" "126 ,,- 12380 2809 1268 6S5H 410~..... 115- m 6129 '" 3128- m .n"""'. ,,- 12304 101- 3960 II>DJ3 ,- 6434
SEPTEMIlER 121- 98180 ,,- '" 11523 26769 23211

"''''''' ,,- 21162 1121 1111 11~19 12"~

"""""" " 2·41> ", ,,- '" '"OECOUIEIl ,,- '" ,,- " ". "
~TOTAL 33031> 168·99 1"9~0 3201>0 41188 184160 59141
$T0ft.4GE ADJUSTMENT
AOJUSTm AfllJolIUAl. TOTAL 33036 IU.99 149~1) 3201>1) "1188 184161) 59U7

.._ IIIONTK.Y Itl.»IOf'F 229.\- 6/.8 (ImIllel FtOOD) LOW WATilI 2730- SAl,
"'MIllUIII CAl.DIOAII:~ IlIJr«:IFF "'56 ,,'8
...E1lAGf ~U#ol Il~OFf 11031)0 IHC-19~1>

-..J,I TOTALS fOIl PEIlIOOS
Of CONSfOJTM: MONTI'tS , • " " " '"fINAL IIIONTI'1 6148 6/"8 6/48 2/49 21~7 2157

TOTAL ACIlE fEET 2301>9- 22531- \211>7- 12627 2118111 H8611...., ,) 110 US! ADJU8'1'MZI'T HAIE ,) 90KE REPORttD USES MDDIJ'n:D ALLRED-FLEMING. HOUS TOl>
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WATERSlI!tIlfO. lk lll1ICE9 RIVUt _ 9JMASDI! ATASCOSA IUVEIl All(lV! 1IlUT!, AREA 1,1023 SQ. XI.

ESTIMATED IIET ~l'l" IN ACR! :P'E!:T PROM SUBMSI!, AIl.JlJll'n:!I 01 BASIS or PllJ:SElIT COIlBUMPl'IVJ: U9l!S

"""",no
AHNUAL USE

TOTAL

"

1940 ,.... ".. ,," ,... , ylt. AV.
19.0-1..5

ItOMTHLY ll'\J1'fO~F "OJUSTED FOil: P1l;ESENT CQMDITIC*S OF use:.......,
".,"'........".
APRIL.."
JUNE...,
""un
SEPTElIlBER
OCTOBER""".......""""
AHNJAL TOT.4L
STORAGE .4OJUSTMEHT
ADJUSTED ANNUAl. TOTAL

...
Ill'
1612

11667
8291

249n
22004
10'77

111'5
!>166

23190
11424

129301

""

!901
1064
n!>l

619S0
11111
32111

""6101
U576
10411
U"
1099

321M6

321666

19.T

1009
11'2

'"6141
3203
1012

189513
112&6

124353
l.H
2101
16U

3S08.2

,...

11'1$
1.01
n39
1221
2030

'''32596

'"8209,..
nil
un

2702.

""1368
!llo,...
n06

11198
1106
29510,
"n21o!>6
2711

1633
5319
21SZ

24111.,,,
14131...

to....
u~o

no...
6131'

19!>1

2801
'UO
5106

Ill"!>
11110
14n6
'7'564

$1"
,6UI
un
51'"
OliO'

1:56544......
REPOR1ED
MottUAl USE TOTAL

"
MOIlTHLY RUNOFF ADJUSTEO FOR P1l;EsENl CQMOIT1~S OF USE

~"""'""...........,,,,,
....."
~,,....
~"

""""SEPTE"'BER
OC10BER"""""...""""
a-IAl. TOTAL
STORAGE .4OJUSTIllENT
ADJUSTED AHNllAl TOTAL "

"

U11
UU
'OO!
5041

232!0
27'77

'"!>,T90
76'02
!>49~

.,09
Has

266!"

266546

1952

10520
1676
31'0
"u
11093
!020
21009
8114...
m

20]9
10.6

1011013

1011013

...
H!O...
'""2100

12661
6100..
<3110

'"'"
21663

21663

" ...

.......,
42960
lSOU
16700
$9"1

5008
1802

""2n6
41'0

162'"

161559

1070,..
no

1671

"..tI!9
106"

'",...
"'"

""

'",.,.,....
11193
221n,......
Ioo,n

"",,,.
'"

19!1

l.U
1101
2.70
9219

lOIn
uln,"..
1S250
1"99
10938,no....

10tsl1

101'11

5 YR. AV.
In2-1,!6

REPORTED....... "" TOTAL

"
NOHTHLY RUHOFF AOJ\JSTfD H)fl PRESENT CllIIlOtTlOl'lS OF USE

.........
FEBRUARY

""".....,,,
~,

"'"...,
""""SEPTEIII9ER.,,""."""",,,
OECE"'9ER

""'"'-lAL TOTAL
STOftAGE AOJUST"'EHT
.4QJUSTm AHNUAL TOYAL

"
"

1026
3031..,
""2923,
"110

'"I.'U......
1190

1.'9."
"""3119

'5"!
1414,,..
un

29164
1051
3113...

1))60

8)160

...
'"...

3257" ..,
1.999

",
1167
2476...

25936

1076
1i>T96......,
U7!
'789

'"2785
1"6,,..,..

24109

'"'"'"2267
5222
1336".
lIl!

U7)4
14"4...,n.
....90'

....90'

'"1096
10194
51'1....

10,,...T
4974)......
50016

nun

277132

on
24n,..
2745

loon
no."',...,

1132'
3.91
160•
1419

10'009

41.009

IIiINlWUM IIIOHTtt..T RlMlFF
"'_ CALENOolISl1'£,t,R RUNOFF :2)
,wERAGf: _UAl R\.ffCFl' :2)

_ ....... TOT.4LS FOl'I PERIODS
Of CONSECUTIVE IIIOHlHS

FINAL ...ONTH
TOTAL ACRE FEn

,
""..10"1.

"11!6
16241

" """,,,,
1940-1n6

"91!6
]99668

'"2/$7
55260'

~) ItO REl'CItTED USES
~} ~ nIOM 1951-56 IIICWSIV! IlICLtItES.um:sIAlf VE:LL PLOII TOO'ORARILY

DlVIRT!:D Dl'lT) RI'IEfI :Pal CORPUS CIIUSTI 1(ATD! &lPPLY

ALlIlED-FlENINC;. tlOUSTON
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\{t.nJlSED 110. l~ lIUIrIS JUVnI • S1YASlJI ! JIJD:lS lUVm n1aM OCI':\IUA (l,l,GJ: '10 tED lUVDII WiCI J:lCU/tl

nuO'" ll.lSCCISA lUVD9, J..'t!:o\ 3,329 SQ. KI. ' .

!STDVJC ltt7 RU:JCrJ' nr .t.Cll! n:ET fROM Sll!!ASrIf. AIlJllSTttI all BASIS or Pl'lESIM'~ lI!Ill

-.w. TOTAL
STOltAGE ADoAISTMEHT
.-oJUSTED~ TOT.....

I'lEJ'OI'ITED
ANNUAL USE

....,..,,,­...,...."...
,~,......
AUGUST
~TEfolBEFI

OCT08EJ11,,,,,,,....
"'.....

TOUl

,-
~H

l::U
"3178
l2~n

blUl
16e~12

Z~8C3

9~6"

6~8~

l~n

41 :.

12:'­
q~t­

I; .....
llCB­

19"UZ
TH~~

6~Tl1

'"2! OJ?
3tH
liS.
)11

".'"t'n
314­
693­

6293
;t5\109

J8S7-
ItlHI

1!6~

'''92."

19~3

'"!n...
195
..17-

2e!!C
44"9

50­
Hen
<""6
1298
19:2

"'"n~-..,
14tO-

108"26
1'-70

ITOH 9­
13598!

,DB

".,,-
15910

HiTO

...

."
lon

11881
20950
20"75

9865
2473

189­
."

12538....-
BI206

81206

" YR. AY.
1940-\9.,

,,­
192­

40ll

"")1527
49U8
61'940
2'0060­
.nn

5320
un
11)0

20047.

200419

2)MONTI-ILY FlU'l,FF 40J~SHD FOR P'lESENT CONDITIO'!! Of USE

TOTAL

-­".........'""".~,.........,.....,
SEP'TEIIIBER
OC1Q8ER,,,,.,,.....
DECEIIII!£R

.r.HNUIIt. T01.AL
STORAGE A0JUS1M[HT
ADJUSTtD~ TOfAl

,)

.­
"...

65591­
6"Tn
6"189
z.. n
U6~3~

~'~H

,~"oU

1139".

'"..
'"Il..n

In"~c
30"~­

~:21

lUll
~~,

".. 705

'"
HlCH

..,
,

HI

'"..-
Hj5

17032­
17213
nl~

)l 'b­
7597
1779

"."

H­
H27~

22671­
52~"0

9"b'I
H:;ll
3930

11D6
1330
H53
4262
4"21

149564

1950

'"
,..
'""11169

38922
711!l5

113­
630­

6111­
14278,,­..-

120169

120169

19~1

'"
.,­
>o­

m
11-

76000­
73166

'"213-
~6432

677"

'"IOO~
129~1l

129~1l

" YR. AV.
Ih6-tUt

..
10U~,..,o~

5....~
U~Ofo

2617"
U69

'"111.0
35911

2150."
139113

139113

A!POl'llED

-"" TOUl ,) .0> '00 un 1564

~ Vlt. AV.
1932-1956

21 I ~"T"lY Ilu""ff ADJUSTED fJIl PRES( COI<"IT[0>l5 Of USE-­Fr8R\.lAHY-,....
~,.........,
""""SEPT(fIII6EA

'"'''''',,,,,,,....
O(C(",1IOl

,lNttVAl TOTAL
STORAGe AOJUST"'EHT
ADJUSTED ANNUAl.. TOTAL

_UM IIIOHTrilT IIUNOff__ CAUJ«lAlIl TEAll: I'lUl'IOf'f

"(flJoG[ .-uAL "'-"OFf

_~ TOTALS fOR PERlOOS
Of CONSECUTIVE NOHTHS

flN,ll 1Il0NTH
TOTlll ACR[ fEET

129~...
6n-
'".. 7~7_

~:l I

I ~"-, ­
~ 16­
:".-

..
~(.­

~,-

1170\
.772

'1.. _

."
11·6~

6~13.

1:1 :6
• ;:23,

I1:H,­
1532:>­

1.. ~bJ'

"'".,-
1715~

,"il2b­
'~"6f>

~5:lt

~u

'"::>33
~212

111-

152­
4'4­.,­
lta­

6~38

113"1
~0;5­

1319
2511a-

6le­
n

"
13329-

,.
U5b

130: 1-

,,­,,­
50-

1041
~U4

m
DUb­
10:93
"520
4761.n
'"

12181

12117

""/57
274717

n­
'"8099

12169­
un4 3
ltah]

'".,-
49264

3U~05

322503

'"4/57
817180

,,­
"190-

2331
1176

19962
1119.u.
7937
30'3
5313

•

~6021

•

1ICI1ES: 1) (lILT IUJICl'I JollL'l "110 US!S J,llRED-fl(HI"'C;, HOUSTON
2' m;:ATIVt ~AL K1YrR:.Y RIJllOn' VAJ.J,lIS U ms SUUJ,SII ntElJID'i'LT I\ISlJL.T I'I!OK T'I!:

l'l!:t1Dll OF ESTIMA':1E ~fT IJ 11l! LOWE.'! I'I!IO • Ar:.sco6o\ RIYDlS AJlD Al'.E JOt ACTUA!U LOtlSI:S U SlJIlU5tJ Ik
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WATERSHED NO. 14 NlJECES RIVER - SUllBP.SIN J FRCM THREE RIVERS GAGE TO GAGE NEAR
MATHIS AREA 1,060 SQ. MI.

ESTIMATED NET ANNUAL-RUNOFF IN ACRE PUT FR<Jl SUBBASIN ADJUSTED ON BASIS OF PRESENT
CONSrnl'TIVE USES

Reported Actual
Consump- H:1storlc Adjusted

year tlve Use Runoff Ad,lua_nu Buncf! Averages
Use ~

1940 1 34,500 * 42,400- 7,900-

41 2 90,000 8,900- 81,100

42 2 136,400 11,900- 124,500

43 2 12,200- 37,100- 49,300 -

44 5 40,400 36,400- 4,000

45 5 34,800- 42,500- 77,300 -
6 Yr.Av.

12,517 1940-45
1946 2 112,160 28,400- 83,760

47 7 21,200 37,500- 16,300 -

48 4 14,700- 44,800- 59,500 -

49 3 96,900 30,000- 66,900

50 4 15,300- 58,200- 73,500 -

51 4 20,200 42,900- 22,700 -
6Yr.Av.

3,540- 1946-51
1952 4 11,000 45,800- 34,800 -

53 3 48,500 42,600- 5,900

54 7 1,900- 60,600- 62,500 -

55 34 19,700 77,100- 57,400 -

56 33 8,300- * 65,300- 73,600 - 5 Yr.Av.
44 480- 1952-56,

Min. Cal. Yr. Runoff 77,300- 1945

Average Annual Runoff 9,920- 1940-56

* - Inslgn.1.flcant
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WATERSHED NO. 14 NUECES RIVER - SUBBASIN K NUECES R. FROM GAGE NEAR MATHIS TO MOUTH
AREA 294 SQ. MI.

EST_TED NET ANNUAL-RUNOFF IN ACRE FEET FROM SUBBASIN ADJUSTED ON BASIS OF PRESENT •
CONSUMPTIVE USES

Reported Estimated
Consump- Historic Adjusted

Year t1ve Use Runoff Adjustments Runoff Averages

1940 14,795 26,749 72,000- 45,000 -

41 16,400 72,764 1,000

42 13,437 93,000 21,000

43 15,260 14,141 58,000 -

44 20,381 21,146 51,000 -

45 28,210 16,396 56,000 •
6 Yr.Av.

31,000- 1940-45

1946 26,680 34,014 38,000-

47 28,884 21,622 50,000 -

48 30,351 2,578 69,000 -

49 31,860 ll,l96 61,000 •

50 35,934 1,223 71,000 -

51 49,293 12,896 59,000 -
6 Yr.Av.

58,000· 1946-51
1952 53,492 33,712 38,000 -

53 56,616 17,491 55,000 •

54 47,129 2,025 70,000 -

55 51,990 1,771 70,000 -

56 45,099 3,692 72,000- 68,000 -

60,000 -
5 Yr.Av.
1952-56

Min. Cal. Yr. Runoff 7l,~ 1950

Average Annual Runoff 49,058· 1940-56



F-1Ol
\/AtDlS.:D JO, 15 IUO GI'lI.lC[ lUVm • &JUASII A l\IO av.J!lI: ll.'nB~ Il!:'~ JIlEUCO ft.UI UJ:E, J..R!.o\ :I'9.169I1Q. OQ.

ES'i'Dlo\'i'ED IIsrtlUCoU. I'IIJSOP7 IJ ACI'.£ n:r1' 7IlCII stn!ll.ASU

~ yp • .:..V •

"M 19<'0 • 9',\ 19<'2 1'''3 I'.... 1'''5 1940-\'''5

"O'lTolLl' 'l1,Jo;or"

......... 1:17'0 e,oc l)C~O Ulj" 11"'C" : l<.oe 1I1U.......... 11100 Tno 5UOO 2!tOO USC:) 16'0:1 11022
~

31100 2"OC 62500 52<'00 U2nc 4':lCO .. 5183

-" 'UCla 61""0 139000 71600 7.'CO ~"oo 79tH
~, 52200 5~~OC ]STODO 11500 71100 61&100 11"7!)
~, (1)00 61600 ]""000 81100 71800 6)100 1O'''!!
~, bS900 alOO 1~IlOOO "600 83900 TblOO 97800......, 611)00 82500 BlOC!) '<"00 94000 !lI>OO 9)1>57

SEPTENB£A 4!l00 71600 \71000 1015011 79200 ..0500 5tHc
ocrooao 19000 15800 ~1900 27UO 2'500 ~'400 31"'0......... 11900 16700 11000 21100 uno \'''00 176n

"..,.. 11000 IUOO 15600 16900 \7000 11600 18150

__ tOTAL "')900 H \")0 1"9200 6HIO:) 611900 5U900 nu"
STOItAGE ADoA.lSTMOfT

"'''900 '11430 1"9100 631100 611900 568900 712155IIl),AlST(ll -....a. 101-.

6 YR. ".
"'" 1946 19'" 19"1 19·9 1950 1951 1946+1951

1ol0~THLY RU~OFF

......... 1l00O 9860 1110 10100 91)0 8./,0 9181......... U200 91.0 6510 11"0 10200 U70 929)

~ "400 H)OO 22'0;1 )"'00 .1000 H600 )·16T- 61400 UOOO SI600 !>1200 SHOO ~2'00 S.200
U500 HIDO 4noo 56200 SUOO 1T900 49300~,

59100 6uoe 59100 59100 S9/,00 n900 S5TS)- 11100 n100 14.00 lHOO n"oo "5S00 uln
~,

11100 nlOo 11100 6HOO 6UOO "'100 U2n.........
.HOO .0600 :'1100 '1,o0 .... SOO 11100 .0100

"""""" 25200 1460~ 11900 20100 18)00 /,9]0 113)8

"''''''''' 15200 10400 13400 1"900 10900 S640 11140.........
14000 9"/'0 IHOO 12200 9100 HOO 10/,/,0""..,.

-..AI. TOTAl.. 497900 4S1660 4)1UO 46""0 .. 126)0 2S2000 .29.. )'

STC:IIWZ ADAISTIII£N1 .97900 451160 ~)l6i0 46""0 4126)0 252000 429."IIDolU5TEO -.w.. TtlfAl..

, Til. ".
"'"

19S2 19S3 19'" 19H 1956 1951 1952-19'6

1ol0~THLT R\;~OFf

......... 4290 4) ~O 3250 '"
,,. 100000 252'

)190 2610 2010 '" '" 100000 unfEIN'lIJAlIT 1970 )4900 ''''0 ""0 11000 100000 12914
~ 26100 nooo 21100 \0'00 17100 100000 22020- ) ....00 2.700 12100 2UO 1220 100000 1'0)0- 47100 "200 12500 6020 1)"0 100000 21U2- SI""O "2"00 1/,./00 1'000 9920 100000 2691.....,

'!l000 41>100 IHOel t2100 .. no 100000 26694......... 12100 26800 2"'0 InDo .)00 100000 1/,006""..... 7410 5HO "90 1"10 '" )bT2
""-" '120 "290 '" '" m 211"""""". ,o00 )b90 ." m ". 1921

""""" '/1)660 26.. '00 9)7./, 61069 " .. 81 900000 1"./95..-.w. TOTAL
STORAGE AllJUSTJoIEHT

28'i>lO 26.. .500 9H25 670H S'4S1 900000 15)295.....,.. .....1ICIAl.. TOTAL.

_ llIOl'tTItLT IlU'IClf'f m I~~
S7lo81_ CAl£NDA'll'£Mll IIUHOFf

"'1711 1"40-.1956
WElUiGE 6M'IUAL. M,IlIOfF

-... TOtALS fOA PEIllOOS , • " ,. " '"Of' CONSECU1W'E WOHlHS 12/S6 2/" 12/56 IU'6 IUS6 121S6
fiNAL IIIOHTtl ". SOil S7.. SI 124510 166415 ./145185
TOTAl.. ACRE fEET

.o.Ll'lEO-FL["ING. HousrOIl
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IlAftRSIl!lI l'IO. 15 RIO GRAllD! lUVDl • SU!!lAS!II !l RIO GlVJlD!: RlV!1l FROM StATE UIl! 1'0 GAllE AI nlR'l' 'lUIT!WI

(IJII ~l. AnA 1,1';1~. MI.

lS'TIKAn:D RET IllIllOrF III ....."lIE l'nT rflCf( SUBBASIN, A!lJtISTI:l OS BASIS or Pl\!SDfl' CO!C9lllG'TIVE lISF3

• YII. AV.
"'M 1'''0 ,... 1942 194) Ifill" 194' 1••0-1'"..,,,,,,,,

TOTiloL-"" "" " 220091 11'11104' 219111 28.6" nu1'9 31440)

I«lIITHLY ltulllOl"l" AOJUSUO ,,"OR I'Rf$ENT CQfltDIfIOIU 0' USE

""""" 2226 ... .... 210' 2'" ,... 2tol1

""''''''' 1017- ''11- 1011- un- "..- lU'- 1061--, u:uo- 9lU- l1'UZ- 15n4- 16147- lU91- 14'66-..." 26421- 24".- )0001- 30.,0- 29427- 231n- 2nn-." lU"- UI21- 23212- )1218- 2HOl- In.9- H7.7-

""" 264"- U922- )0916· 3000'- n,o,- 2""- 2""'-...... 21012- 2'165- ZIOTZ- Z40'4- 26162- nl12- 2"'0-
"""'" 19112- lIo250- 1'004- ,.'31- a:n- 35061- 24"'-
SEJ>TEMB£R 1610'- u.- 11616- 19.01- 1'·"- 2'.91- 15'''-
""""'" 4114- 9660 4162 1115- 2710- 11110 2•••

"""- 172- "" un 1936- t4n lin ...
"'''''''''' 52'- • "0 2614 •n- ,,'" ,... ,...
~TOTAl 159'20- ,n13- 139700- 192111- 164071- 17"117- UnOT-
STl)RA(;E AD..IJSTIlIENT
ADJUSTED ~UAl. TOTAl. 15"ZO- 17573- 1)9710- 192111- 16-\011- 1141lT- U:l10T-

• 'l'R. AV.

"'" ,... 19U ..~ 19.9 1950 19'1 1....-1"1

REf'Oft'l'EO
TOTAL""""'-"" 1) ZMZ" )OUOi Z60llT nozi 27...0 UU"

**THl.Y iIIUHO.... AO.JUSTED ..0lIl JI'iIIESE/1IT COI'lO IT 101'l$ 0" USE

""""" Z710 Z515 '" '" ... Ino- ...,,,...... UII· ", 7Zl- JZ5- Z04'- 1151- ".-
OM" 111419- 16011- 9196- 1...."- Z1151- 11078- 144"-..." 27,.Z- Z9lt1- z.z,,· Z5I1Z- Z''306- IS'lOZ· -,-
." z.,u- 22'07- 2)02.- Z.5OO- Z.Z15- .655- 21zn-,... Z6991- Z1901- Z5Z19- Z5111- ZS'lU- 16'''- Z.,..-
~, )2'0,- )21"'- )')Z'- nno- 22011- Z15U- 29Z21I-

'""'" '''OZ- Z,..,I- llZU- ZI109- Zlzn- 19311- Z90!J-

""'''''''' 15U6- 16991- 17Z50- 1050)- 1511Z'- 1656- U'lI-

""""'" un "0.· )969- Z90- .017- Z696· 21"-- znl- 1110.- In- 1113 ..- 1941- m-
"'".... ,,.- 901- 10n- '" 50"'- 1"'- 615-

AM«IALTOTAL 111')91- 171151- 1121168- 15911"· 161961- 1095))- Ull)O(1-
STORAG£ ADJUSTN£JrfT
ADJUSTED AHHUAL 70TAL 111'!91- 171151- 1121161- 15""- 161961- 10""- 161000-

5 'l'R. AV.

"M .." 1953 .... 1955 .... 19" 19U-l~

""""'" TOTAL
""""'-"" ., Zll64l1 21.79) 11671 52051 ","

1'l()lII7Hl'l' RUrro"" AOJUSTEO FOR PRESENT COfIO I T1OfolS OF USE-- 1211- 1)"11- 1'93- z.z- 101- 0 901-

"""""" 10"'1- 1115- ...- 121- n- o 65.-

"""" .180- 16691- Z519- ZZ12- "ZZ- 0 61.1-

""'- lZU2- 15'63- 10921- 501Z- un- o 10n... -

~'.
1"50- 11956- ".,- 1031- 559- 0 1105-,... ZZUO- 16990- 5ln- ZUZ- "5)- 0 10116-

~"
2)77"'- 1).01- 12U- .,..- "11- 0 lun-

."'.." Z79IZ- Z155Z- 1515- 5510- m 0 1124l1-

SEPTEN8EII 15701- 121.... - lll"'- 6150- ZOll- o 1no-

"''''''''
)116- a5Z- 151- ... ..- lZOT-

""""". 17.7- Z001- zza- lTl- 111- ".-
D[C£/IIEI£R 1)42- 172)- 190- llO- 100- 655-

ANNUAL TOTAL 1)1912- 111110- 31151- Z96Z0- 2.912- ""6-

"""'" AOJUST/IIENT
1)191Z- 111180- )8151- 29no- Z4UZ- ",,,-AO.NSTED ANNUAL TOTAL

..N/IIU/II /IIOHTHt.' RLHOFF
)8)11- AI"" I........ CAL£NCWl "fUll RUNOFF 192tlTI. ..., YIJ:1J DIVDlTED FOIl IRRIC;,l,nOIl

"''''''' ANNUAl. II1J'fCFF ))10Z5- 19.0-1956

_111M TOTALS FOil PEIIlODS , • " " .. no
OF CONSECUTIVE MONTHS

""'5 ,/U " .. '/"'5 11•• ZlU
FINAL /IIONTN

,1"71- 11S950- 1951l0- """- 819151- 1642za'-
TOTAL ACR£ FEET

""", " lID 115! AIlJ\JS'n<E1T IWlE ALLRED-FLEMING. I'!OU$TON



·o'Am'.sOllO. 15 UO GP.AIIIlI: IUVDl _ ll1JJIBASIJ' C PlCCI6 RIYEll UO\I1: !IOE'oI ICIXICO ftAD LDII:
F-I03

(UCW:lIllG fImI)" ClRmI!lU'DlG II ttus.)'
.uw. 19,751 8Q. III.

l:9'!'1MI.'rT1l ll::lSnF.IC.u. 1lUlt:JF7 DI ACRE I'U'l' PROM lIlIUo\,SllI

"'M 6 'I'll. AV.
19'"0 1''"1 1',"2 19'"3 19•• 19.' 1940-19.,

I'£PORTEO TOUL....... ""
MO/(Ti'lL Y RV/(OFF....... '''''55 '7""," ,"n..5 2"7H 15334 141930 1'610,,- eo', eon 2'791 15311> 1"""12 IOU' 141"-" ""151 '5.. ' lU1>9 13238 11iU H'5 HOn-" 5.'5 ""'51 "1)728 .089 7360 6262 12411... 13019 "320"7 71281 'no 771. 69" '0162

~, "50 U'812 1"61," 10." un 50n "1.1
~. ""'11 72156 10n5 15195 62n ".'1' 20........... 7091 50'H 10766 ""529 7176 '63' 1"06
sv>TrIlll8ER 6'1'1!>5 3e9151 10,"1!>27 91'0 IOU' 5.3" 1'1'10'
ocroo", 151!>5," '2351' 25"5 11033 9313 '1'31) ""'.11-- 7"01 '2342 ""'107 11512 111/>2 1>612 31U6
,,~ 9)14 50131 3031' 1311>3 12"0 e052 20Ul

-.ToT"L 103'l'el!> 1""3121!>4 .""'.8. 1"""5 121691 93026 .28Ul
SlOl'IAGE I.DoJl5TMOIT
AOJUSlEll -..tot. TOlllL 103101!> 11>3126" .. I!>,..... 1·"·5 121691 93026 .2UIl

6 1'R. AV.
~ 1'''6 1.·7 1'4' 1''1' 1950 1951 l'46~lnl

I'lD'OATEO
TOUL.-... ""

MONTi'll V RUhOFF

....- 132' 15U) 519) 755' 161"2 lIn, 10Ul"....... .,H 100>1) 5)28 110' 8517 HO' 7121
OM'" U.2 1120' 3'l"1 .815 11655 11020 ..55-, 3806 5195 1140 2700 5182 512' .016
~. 5103 6"," 1)01 66,"8 I!>'IO 661' 66'.,.... 3911 4)1· "617' 1152' .·.0 ••10 1247.
»J )817 2400 • 276 5511• 2'167 5821 8520....... 5231 2112 ·10' "·2 110'4 3611 5no,...,..,. nOli " .. 3000 ,""n 134•• "110 13111
oc>ooo<R 15190 31)2 5419 2)507 3061' 5'65 1.0..-- 1511' ·"2 50., 17)80 1'203 .... In61
,,~ '65" 5191 4'1'38 15535 13112 "'"2 91.1

ANNl./IIt. TOTAL 95751 11)11 96H8 156117 167385 76199 110648
STOAAGf "'OJUSl/IIE:NT
AD.lUSTEO -.w.. TOTAL '5751 713\1 '6.58 156H7 161185 76199 1106.'

5 'I'll. AV...... 1952 195) 1'5" 1955 1956 1957 1952-1956

""""'" 10TAL
~""

MONTi'lLY RUNOFF

....- 1158 ."8 33)0 6581 5'66 5...,....... 6·50 li!>H 285] 2'"18 '0" 1619
~ U59 282" 251l 1996 1315 n05- 2635 1150 U80 n .. 259" JOU... 3592 2175 3052 In. 2526 26)6.... 271" 1"13 l'UO 2161 1'0. 2050

~"
4281 1,,02 '" 4t,". 2115 2516

• n", 1)11 ... 10"1 3219 1'''8 3555
SEPTE:1III8Ei't 22 II!> 1230 10" 12016 18)0 "U
OCTOBER 3961!> un 1650U ""1"51!> 6'" .92••

"""'"", 3HI!> 26H 8no 6616 ,." .'.1,,""... "2tl 2270 521" 1111 ,"017
_.

-....... TOTAL '"71,"1 321"3 2112n 11164' 39694 81504

'"'''''' AOJUSTJlIf/IIT
81504.,,,,,,,'" AHNlIoIII. TOTllL 471'"1 127~3 211291 1116'" 19"'"

...-.1M MOl'ffiLV AlWOFF '" 7154

.-..w.l Cot.I...EfCWI 'I'[AIIl ItUHOfF 321" ""MERAGE IoI'lM.IAl. IM'ICIn' 216206 1940-195""

-... TOULS FOIl P(JIIOOS
OF CONSECVT1vr JIIONTHS , • " " " '"FI""'L loIONTH 9151 '153 "'4 7154 915'" '154

TOTAL ACi'tE FEET 3296 605· 101>)1 6'4U 41255~ '0)716

"OTES: "'ft! tnAl/AlI! 1UVDl, VIT8 Ill8T or lIS !lR,.I.UAG£ .IJIZo\ III TOAll, ""'"" """" ALLREO-fLEMING, HOlJSTC»I
.uti Dm:llS TIlE PIrOS III JD/ KtllOO



F-l04
IIAt!JI5l1ED Ik:l. 15 no CI\AIlDE IIIVDI _ !Il1RIlAllIII 0 PECOll fUVi2l nlQIl lIDI ICElCICO STAft UJI! ro GAGE IO'.A1I CII!VIII,

ARLI. 9,6dl SQ. MI.

ES'I"IJ(,\::'I:O IlZ':' PL'lr.'l'f III A..'"!l!: n::E":" nlOtI SUS!ASIlf, AllJU~ 011 !ASIS 0.. PIl!8DT CCJIISIolI"fl' t1SlS

,.... .. 111. AV.
1"'0 ,~, 1'42 19.' "" n ..! 194'-194'

MJ'(lRT(O
TOU~

""'"""" , l u"., 11"00" 90'4' 1'41" 11'9IH 11""
ItONIl'lLY F!U""lff ",{),IUSTED FOil PRUEHl COMOITIONS 01'" US!:......' 31" ""0 10"'" "If nu UJO tOil......., 5559 "C62 1955 tHO 2270 210"- ...,...'" 1681- Sll9 IllS 61.... - nz.- 12192- UH-.... 191'.- ZSTU- 212700- 2"-05'- ZUH- 11114- "'00-

~, un- 12.... 11- 2'155- 12lU- 11221- 20607- ,,"12-..... 5212- 1212 U,,",- 11901- 11'0'- z..:n- ..,,-
~, 201»]- H61I- 2164'- lUZl- zt..oz- ..uo- nln-..,." 268]- 11>211>- 1"10- )60"- lSl61- 260"'- 1"11-
!£Pl["OfIt 1>100- 312]58- 210)- uu- .]'1 10904- '"91-""- "'IT IHln z,., HOt .ass " .. ]SolU-- tn) 91120 10030- ,,4i " .. "'. usn

'"'''''''' S2'Z 22296 "'1 "]1 ":11 ]]l] no,
ANNJAl.T01&L 31007- 20""5- .2004- 9un- n1"- 1001"'- .....-
STCll'UICZ ADJUSTMENT
AO.lUST£D~ 10''''- )100}- 20.'25- 11004- '121]- 171"- IM1M- -..-

, YR. A'II.

""" 1,0.1I 190.7 190.8 no., 1'''0 I.H 1....-1"1

AEJ'ORTEO
TOU~........ "" " 115518 115"'60 lU2'o. 931n 1S6l0' HUU

*lHthU IW ..Off ADJUStED fOR 'R£S£IIT COfIOITlOllS OF us!!:

...- 60.'0. )523 2521 lin " .. .... ....
f£MUM'f '" 1916 no., .... 20U ).H- ..,...," HI1- 5H5- u .. IIn- 11514- ...- ....-..." 11981- 28160.- 1""'- 11 t02- UU1- 20)"- tMlJ-
~, U20.- 50.U- uu- '" 10.0'0- 20'\1- -,-
"... 1551- 0.711- 27270- 260)- 1"o60- UIO- .....-
~, UUO- 15020- 12"1- ln02- l"'U· 25....- ._-
....", UO- 5217- 7905· 0.75'- 2"1)- '''92- " ..-""'...... 52)6 10.)0- ".. o.n5 ... ,~. un,,,- 3186 l!14 1)11 nl2 1250 suo ....-- 1521 110.6 10,. 16fl '" ".. .-Dl;CDUIER 282) 2126 2"15 In, :"0 ",n ,...
A.-.aAL TOUL 20.7,.- 55262- so.76)- 20")0- 9110'- ...,...- um-
$1'C:IAAG£ "'DJUS1I1l(Jf1'
ADJUST(D AHMlAl TOTAL 2"796- 55U2- ,..76)- 20")0- "'0'- ...,.... IU.-

, YR. AV.

"'" 1952 l'U 1950. I'" " .. 1'''' 1"2:-1"" •

REPORT£D TOUL
AHNI.IAI. lISE " nU2 0.5582 671,. 1'''07 6"167

MONTHLY RUNOFF AOJUStED FOR 'RESENT (0Il0l7IOMS 0' VII!:

JAlWIlRY 6173 1620 m ,,- ... 1"2
fE8RIJ,IlRY 5611 1210 " ... '" 160'

"""'" "" ... Inc.· IU21- 1115- " ...-
APRIL 0.733- ." '069 22"2- 15115- ....-
~, 1169 ... 2999- 11226- 50.05- _1'-

"""
367- ,,- 311'· 21159- 120."- ....-

~"
30.29- 5~'· 1120'- 280.25- 115''''· 1n2l-

AUGUST '''0.- 725- 20.n- nou- n .....• 1....•
S(PTE"'8ER ... no "0.'- UOI- )n,- ....-
O(T08£R 1012 0.567 9312 60"5 H5- "~In

NOVE/IlBEA 132$ ... , JU- m ...
OEC£IoIIlVl Inz ... 111- no.· m ...
.NIOIJ,l.l,. fOUL m 11169 120.27- 72905- "'70.- .....-
STORAGE .OJUST"'E/'l'
.lOJUST(O ......MJ.l fOUL m 8169 22"21- 72'05- "no.- ''''1-

.~ /IlONTHlT Itl,N)ff " 312)'1- '/"1 (Mt,. noaa) tDo Nf..l~ 8A) ,
"''''/IlUfoI CIll.£NOol./t 1'£"'" l'lIIPlOH " ~ ..... '"c-_ ,..
w"""~ Rl,IolOff " 62571- Uo.o-l"6

-...~ fOf.~S fOR I'(I'IIOOS , • .. ,. '" ..,
Of GOO'oS[Cl.IT<vE JlllHTltS

f1 ....... L JoIO"'TH '/0.1 '/0.1 ""I )/0.5 ".. 5/St

TO"4L IoCllE fEEf 3U212- '1)6Z00- .70.5l7- 2no.27~ 515612- 121-0.52-

"""', l II;) USE u.~ IW:lE K\r. Jf :»"lC" ~:~:Jr.Dl P':)ll DtIU::..utCII ALL. £.O-t'L£M 1"&. ",.,,'"



F-I05
1I.uDS1IED ~. 15 AID GIl.UZlt AIVDt • SU!l!.l31. I I'DXIS RlVDI PlOt ~[ n:A.'l CDlVIlI 11;) GAGE IIEAR SIUCl.A, ARZ.\ 5.600 lllI:. KI.

!ST1XUT1l aT ~" II JoCllt rtt'f l1lllM SlmU3tJ. JAo'tlSn:O (la' IWltS or PllESDf'l' o::l!tiItIMPnv! usm

"M 19"0 1'''1
6 'I'll. AV.

1.... 2 19.' 19... I'" 1940·194'
REPORTED

fOUL
AHHUAl. US(

" '" ... ... >0' m ..,
..OIITKlT 11\1"0" ADJUSUD fOil PIIE$EHT COfoIDITIOH, OF USE-- 11519 119'5 10112 101021. n',. lU12 uno

""'""" 1011.16 10162 uuz 15415 110.. n.l 12T04

"""" 1000, lU"7 20Z•• 1"'01 10'02 10,., lUll'""''' 9121 36211 17112 12391 'f'.' un nnl..,
110'" IHOt 10'''0 un3 95" 70"1 I"Ul...., )lOll 15092- l7tn 10TU 9060 ..... ..,7• .u nut 2"16 12108 12'.... 7611 31'" 17U5.",,,,, U722 11572 32'60 76" 9171 12" 15229SEPTEMBER 10121 In)! 18110 7'21 2.ln 182' lUU"",,,. IOU" Jun- 19262 .u, 111.. ""11 "5.""".... 1211'9 29116 12)81 un 10561 1192" 1'201

""'""" 1155' 1 TU' 15"" uu. 11177 un 11'"
-...... TOTAL 1626]1 lH"" 21'.... t"UOI U6212 16'102 uu",STORAGE AOAISTMEHT
AD.lUSTU) ..,..,..". TOTAL

1'26)1 U5U9 215"' 141'01 136212 166102 un",

• YII. AV.

""'" 194' 1,.7 1....' I'·' 1950 IUt 1'''-1951

ItV'OI'lTEO
TOTALAHNUAl US4!

" 1196 t ...o. U'6 '" '" ...
1l0000THlT IlUI«lFF AOJUSHO FOil I'1ll!:SEJrlT COflOITIOJrlS OF US!-- 102U uno 10011 9911 ton, Itn, 101..,,- 106n "" 10551 lOU'" ......., tlO99 10152

""OM no.... 10165 91"'0 92'''' 15.. to I"" "'9""'. tU'l "90 61" n560 910' ,,,, n.62.., un, Z..05 .." 25"0 •sa• 1610• "'n... 1144' 1"11 611. 15201 100)9 "6) nOOl....., .... I1SJ )10.6 ....022 SI.'0 "'11' lI095......... n" 990' 51" 2,." ..10 sa" 10611
SD'Tl/llBE1l 11011 1'''2 "76 17002 117"'0 ..., no"""- 15171 "" 10"'19 190'0 .167 ".. lila'- nUl ",... '15'" U"... .U5 6912 10215""..... 12'" 10512 ~.n 10579 992. 7"'10 101U

AI'\H,JAl TOTAl. 21"'OTO 1"'''72 UU1. HOl69 1.09U .6672 UU"
$TOflAGE "OJUSTJ«NT
AO.IUSTEO JUNJAL TOTAL 21.0'0 1""512 uu" 2"'01" l"'O'U .66'2 l'U2'

, Yll. AV."M 1952 1953 195. 1955 195. 195' 1.52-1.56

"""""'" TOUL
~ ... " .., U • 296' 71.1 ."

/IlOI'ITHl T '"'ItO" AOJUSHO FOil JI1IlESEJrlT COflOITIOflS OF US!:-- 7150 7fI00 16'''' 10610 '710 nn
FElIR\.lAAT 7277 71 .... 1>27' • UO .050 ,...
"""" .016 "26 6759 '''0 1610 ,.,..- _.

52.... •n') .....0 UI0 192U." "n ""0' """"2 Ul10 .00. U772... 562. SIn 1106210 1.....0 'UI '.Tl'2......, "" ..,. ""251 21160 "'''0 uou......... 'UO H .... ,O 20U. 2.....10 ."1 ..."
SEPTEMBEl' 52"" Ion. n.n 21.'0 .... u ....,

"''''''''' ""0' IU'I Uti. 1"00 20""0 12671

""""'''' 5.16 7....... 1071) 10no '.'0 ....21

"aM'" 72.' 76\1 105" 10590 '620 1127

ANNIJII,L TOTAL 72099 9"03 InU.... 1'''50 970n ••OZ).
STORAGE ADJVST/IlEHT
AOJUSTlD AHNUAl.. TOTA\. 72099 9550' 19515.. 18.,'0 non ••on6

_ NIOffTIoIl.T IlI,IiIOFF ,.,n· 10/"'1 (1UlDC n.ocol LOi/ O'.uu 3'020 8/S2
__ C&l..LNDAIt T£MI ItIJfIIOf'f

""" ''''",£lUG[ AN'tLIAL. IlI,IlICiFF u"" 1,.c-19'.

,...,.. TOYALS FOR PERIOO5
OF CQHSfCUllVl MOHTl1S • • n .. " no

FlHAL /IlOHTtl 10/.1 11152 "SJ 6/53 ,,,... ",.
TOTAl. ACRE FEU 1066- Z."... .611. 1"'1"'7' U ...578 H21U2

.""" " om.r I(JJQl lIII• ."'. ""'" "lLRlo-FLEIUHG. tlOUSTOH



F-106

WATERSHED NO. 15 RIO GRANIE - SUIlMSIN F DEVILS RIVER AllOVE MWI'II
AREA 4,305 SQ. MI.

EsrIMATED NET ANNUAl-RUNOFF IN ACRE FEET FRCM SUBBASIN ADJUS= ON BASIS OF PRESENT
CONSUMPTIVE USES

Reported ActuaL
Consump- Historic Est. Spring Adjusted

Year tive Use Runoff F10v Runoff Averages

1940 * 245,800 llO,OOO 355,800

41 * 259,200 120,000 379,200

42 * j'4-7,500 245,000 592,500

43 * 268,000 140,000 408,000

44 * 255,000 85,000 340,000

45 * 288,000 70,000 358,000
6 Yr.Av.

405,583 1940-45
1946 * 229,900 75,000 304,900

47 * 180,000 70,000 250,000

48 * 808,510 85,000 893,510 •

49 * 638,700 265,000 903,700

50 * 267,400 llO,OOO 377,400

51 * 139,830 45,000 184,830

485,723
6 Yr.Av.
1946-51

1952 * 131,830 45,000 176,830

53 * 138,130 45,000 183,130

54 * 923,220 95,000 1,018,220

55 * 296,400 45,000 341,400

56 * 110,000 40,000 150 ,000
5 Yr.Av.

373,916 1952-56
Min. Cal. Yr. Runoff 150 ,000 1956

Average Annual Runoff 424,55 1940-56

* NO USE REPORTED



WA'I'!'J'SIlF:IlIlO. 15 IUD GRAIIDE RIVER - SUllSASIIl () RIO GIWlIlE IlIVDl F1l0l': C,lGE AT f'lIlT QUInwI 'to DlABLO D.IJt 81'1'11
E:(CWllI*, PEC06 A!lD!lEVI[s RIVDlS, AAE4 12,617 SQ. Ill.

l1ITDIAttD JIE1' IMIOPI" Ili' AtRE 1"ttT nil»! SUBIlASIM. MlJUSTED 01 SASIS OJ' PRESE?i'r ClJIC5lJ)lP'I'IVE US!S

F-I07

_UIll.. TOTAL
STOflAGE ADJUSTMENT
AOJVSTEO AHHUAL TOTAL

"O'lTHLY ~JIWFF ADJusHO FJ~ PR£SEr.r CC\)\TJOI'lS Of USE

REPORTED
A/'I~UAL USE

........-­MARtH
APRIL...
,~,

~.

""""SEPTE/rIl8EA

0"""''''HOYEMBfl'I

"""""

TOtAL >,

\940

14234
1~29l)

IblSl
236H
"b]19
<8lBS
22632
....93 ..
259....
52658
22542
IT9lZ

33114\

nBC

lSa~!

n<.rs
16469
<'S014
82172
32625
71623
....C.. S
29423

145464
50582
31>736

1942

5185

23510
\4654
22056

o
o

15749
21766

,,821
6051>1
69554
2:>b26
H725

290230

290230

T866

22699
Her..
184n
20724
33105
28025
29767
29611,
32102
22005
18669

19 ....

18928
200b6
\8082
141n
17863
29014

6995
3\ 0 34
27795
HH.S
20486
16289

260095

lb009;

9tH.

IHt."
1421>3
1"800
2491>5
1]568
12813
90148
20250
22964
49295
20509
nS77

319616

~19S1b

b y~ • .lv.
19"O-19~~

11996
16~12

18009
2159Z
nUl
2~"02

<01622
29"B<o
211Bl
6~1"0

26"59
23151

3"38BB

"ONTtflY RUNOFF ADJUSTED F::IR PRESEIliT (O"OITIO".S o~ USE

TOTU

........
"'" ........"
""'''~.

".."....
"""""""'''''''"'".'".,,.,,.....
"".....
AIftJAt. TOTAt.
STORAGE AOJUSTMENT
ADJUSTED AHNUAl. TOTAL

>,

1946

9661

19069
IH18
16797
22921
40Al"
82HI
3660~

20118
n821
6509T
2~150

2"9~1

~039H

~039~3

19H

105lJ

4513
4~0~6

288S6
23203
36831
23S13
2H55

8890
50808
2581~

13184
20981

307918

307918

10582

15391
16120
14993
19679
20116
38525
~0042

21609
t3176
26S81
1880T
16883

288088

11898

16342
5405 ]
31105
484"8
H2H
58189
41055
71110
4931B
42188
21480
231BB

1950

D6J3

22548
116B8
20213
19162
19715
]5640
31189
42830
64315
44428
16928
18"9"

360350

1951

IB23
12168
22645
16101
32025
41896
26402
11142
26685
1502"
16194
12953

258564

25BS64

6 Yfl. AV.
19~6-1951

15908
27182
22535
25lll
HOB
"6816
36241
31503
4121lo
3663"
1812"
19614

352621

352621

....UAL TOTU
STOftAGE ADJUSTNEMT
ADJUSTED ANNUAL TOTAL

MONTHLY RUNOFF AOJUSTEO FOR PQESE:n (ONOITlO".S OF USE

2) 270656

REP'OflTED

~- ""
........
fE8AUARY

""""........
~.

"""~""""'.SEPT(IllBER

"'roo<'
'""'"""OECEIllIlER

TOTAL .,
1952

10817

13970
13124
14154
19566
35640
16B63
89204
180BS

9506
14555
12311
12418

270656

1951

9B80

11517
10460
15869
142~3

11915
1124B
16175
23690
2B7~5

186,)2
129~9

13759

lB9112

189112

1954

1 ::l514

13204
1229'"
13570
71062
46796

233177
656~6

52612
55~ '0
44234
300BO
29131

10789

19452
179S1
1~618

ISl77
60~40

47529
38931
4216"
90350
35640
2"'2
20412

.<

1956

13098

19969
16908
17529
11154
2154l
18166
14 1,4S
16228
l6964
46 Q 24
163"7
15~5'

1957
5 YR. AV.
1952-1956

15622
14270
16268
28152
35288
65431
44878
30677
40175
31991
19118
18UB

}1>0264

(360264 )

""""""ro 337000

"NMUM IIIOH1'Ht.Y RtMOFf
IlIHIMJM CALDlOAR YEAR RUtlOFF
IllIERAGE _UAL R\.I'tOff

__ TOTALS FOR PEIIlOOS

Of COHSEcunvE IIIOMTH'S
fiNAL MONTH
TOTAL ACR'E fEET

""
o

( 1.6!il12)
(351789)

•
21"3

70827
"7/53

158332

AT TIMES
"53

1940-1956

,.
7/53

450651

A1lJUSTEil TO 110000
AD.;USTEil TO 3~

'"3/54
3131196

1tQ'1ES, 1) onT 1lI1CIl1«lll •• JlID. USES ALL~EO-FL£MJ"'{'. HOUSTON
2) VAWES III PAIlDITIISIS DlCWDE IIlTlD'O fROM SPlInGS !lEAR lllUTl! or OCVIts RI'ml REPORTEIl

UJllDl 15' . .l,t\J\IS1'm l'IGURUI &ll:CWDi: TIllS PLOII.



F-loB
IU.'i'DlSlI!:ll JO. 15 IUO GI'..IJI:E RIYDl • Sll!llAS!JI ! IUD GIWID! lL~ J1lOIt DI.fJl:.I) ~ sm 1\) UJlE:Xl GAi:3 (If ttlCAS)

.vlL\ 3, l»6 $I. K!. •

~~ I!'i !lUSlFP II ACI'Z n:r. r!UlIl !U!!A5!J1, A!:IJt9':'!:!I (lI' u.s:! 0' i':'.!::!I:I::r.' CCI:ISlIlPr:'n CS!S

"'" 19"0 \9"1 1'0.2 1941 19....
• YR, " .194' 1940-1,., •

""""" ( ......J'I a INO un '" 2124 : ..,. HI! 2503
AI'INUAl \IS[ IRRIGATlOPf 18605 7201 59]4 26614 n02 8007

MONHllY RUkOFF AOJUSHD FOR PR~S~"T CO\;:I1110N5 OF USE

"""'" \156- lUI "~9" lH7- "611- O'. 21"-....- 5697- 5l101- 10959- 7867- S7.9- ""4- lton5-
~'" "'24- 126H- 166'''- 12&93- IZU9- U9S- 11)10--. )920 40621>- 2923- Hac- \lI"- 17US nos-
~,

4'40S 39S9l 269Sl ...... 1 ""6 11190- U216....,
24"1 ~ll 18224- 32'1_0 IOIU- zn..o- 11"AU "51 2IZ11- 6691:) 129~'- nos,- lalOC· "no·.....,
9196- 1871<;:- '41:0:- llll!- IOPZ" 1996'- 2517-

SfJ'T[J.l8VI tn- 12972- S8~O- 5116- bC"S- 190U- 1114-

""""'" \ .. 71 S sal7:;- 19U) 10S6- 2.... ' ...... 36 3567-- IOzH- 2981- 111\2- '" 9132- 11226- 5111l2-
"w«>< nso- lons- lon- .... 77- U9S- 70S9- 4792-

.Il'H.lolIL TOTAL
~~730 190~11- 6260- 22167- 2"o6 81369- 36012-

STORAGE ADJUSTMEHT
AOJUSTEtl AHNUAl TOr,l.l HHO 190HI- 6260- 2.. 161- 2.206 81369- 36012-

6 YR. AV.

"'" 19~6 19~1 1"~8 19." 19~0 19~1 19~6-19~1

REPORTED f- 81NO 2e~\ 36.7 3~10 ·~63 31~:) HO'-, "" ~- 1112 ~37H 62il~ 1099:)" ! I"~~ 131o~102

I'lO"'T"l1' 1t~"Off II0J;JSTEO .-;<! PIlES£~' 'O"'JI'IO't~ Of uH-- a~H~- 1!:l3- 60Y2- a6l- H21 .. a2.- 2931-

"""""" 12399- 6126- il28- 6S,Io~ ~'l- 9890- ...n...'" 1'>301- 120h- 119~'- lOS,> SH6- 732S- "I~--. ~7ia IIS02- 1~~46- 2/0.9/0 sa/ol- .016- 1166-
~,

H18~ 173n IS16~- SS/ol 1001S ~3689 ,0666

"... /0916- 12a49 IT~18/o ~14}/o n.sz ,693 SI·.9
JULY sa,6- 8213- ~6a13 2/0316- 1/0211- 2<613- /olS0-
....." 2He- l~t6- 69~/o- ISU8 3031- 8/021- 1069-
S£PTOIIl£II 12266- 86H- 6~115 9~1Io l461- 8~66 9199
OCTOll£II In8~ ~~~~- '" Din 3187- 34T~- Ian_.

/03.8- 10738- 1362- 208~ 9/001- ~916- ~12"-",.-. 100Tb- 61"6- 19l~- ~081 8832- 3721- 3261-

_TOTA.!. Ion'- lnab 2161_~ Ilono 29/016- 8"1<10- 60~0·
STORAGE .t.DJt/STN[Nl'
AD.I1J5T[O "-IAl TOTAL. /on'- 1I9~6 2161<1o~ P0130 29~U- '·14- 60~04

\ YR. AV.
~M 19~2 I'>~~ 19~~ 19S~ 19~6 19S1 19S2-19S6

II£P01lTEQ {MUN 8 lNO, .282 1128 168. "ns 7193
.ANNUAL USE IRRIGATION 1611l1T 1621S2 16171S 14101" 156C":'~

"'O~THl1' RU'IOfF AOJU6TEO '-OR PRE6ENT 'O~JITIO!'lS Of USE

JAN.)AR1' 1880- 30710- 2937- 71~. ~8" '"fEllIIUAR1' 10110- ~UJ- ~096- ·81~ 3TO- IY2Y-
~ 6271- ... 101)7- 6~1~- 161~- ~9)2-...... 6121- l,>n- 16232- 10191- 1996- 9693-- 231S6 3bT'- )'>009 H96- 9162- a226

"'" 3026 113\'>- ..··~60- 1011:1- 1156·- 91431-.., 1000- 22<1>2- :'0)"" \8"9- ." 29161...." 6169- "UT6 .914 19316 IUIO- 'iS15
SV"TEJoIIEII n6"- 10'·97 _0_68 SII- 1<Io!4:) 31292oc_.

Illt!- IC~t.- ~2106'' 6t.22 luoe 12611-.-. S016- ~5~ - '67~ .'<'1 12l1- ...
OECOIlIElI '~I!>S- 1o} ...2- ~I!>O~ 6UO 221- 16)"

a-.IAl TOTAL nloh- a~()2 lIo1<.t.3- 13112 22299- 19969-
STORAGl:: AOJusTMENT
ADJUSTEtl .ANNUAL TDTAl 3)"19- 8.023 1~1~1»- 13H2 22299- 19969-

...._U.. MOfoITttl'f IILWOFF..~ CA.L.EIoIDAA T'EAR ItVHOfF " lilO')7:.. 1._1
wuua~ ......, ,, 2no 19~O-19~6

IrIW6rIIUM TOTALS FOR PERIODS
0" CONSECUTIVE MIlN1H5 , • " ,. " '"FINAL foIONTH 61~4 6/S~ 6/~1o "» 6/510 6/5~

TOTAL ACRE: nET "21713- "38'>3)- ]J'I~I- 3960.9- .O~Oll- )t."91o-

"""', " DIVDlSIOIlS PUIS ~l!A.'llln. l.OSSIS~ 0:= SIDt: IIlr..o'O' ALLRED-FLEMING. "OIJsto~



F-l09
IIU!:!'-SllEIlIO. 15 Ale GJ\..lJCllUV!':l\ • lKlDAStJI I ltD) ClWl3 lUTlII I'!lCtI~~ to ClW'IID GAaK, Al'l:IA 2.~ ". G.

!:S'!'DIUID 1IET 1L-.oP1 tlI AO':! P!Z1' n'DI SllIl!ASlI'. .t.nlIBftD e- aAS!S or PIlEZID'r CCIIlbP!In USI8

"'::",'''lY ~l.>M1FF ~OJUSlED FDA ;>~[H~t CO"OITIDNS OF US!

TOUl

-­~[&R\UlI'lY

-"APRil."
~,

~,.....,
S£PTOlll[A
ocrooDO........."...
-..... TOTAL
STCMGE AO.lJSTMEIfT
"'Oo.IUSTfO~ lor.....

,)

»

6'H7

~~91M

~"9­
~~!H

1)99
IOH!­
~20'~

l~IH

70.02­
22)91

""89
2"23
1510-

1946

32n
no

29~!t­

eo!>z­
U~68

"2 ')!
\930
I!e-

\1275­
IP"1

2n16
56)"

600"

604)­
6222·".5616­
II?l­
25"·

15164
5142­

38142
155.. 1
1791­

Il9be-

891U

19h­
1699­
5HI­
6B6­
"792_

10815
11630

1665
")719

7556
IOT03­
1881

I''''

19U.

11616

)087­
3n5­
1851
HB­

..,on
107.0
lUI­

12192­
".lo)95
1191>6...

1721-

f1e162

88162

Ino

11298

1523­
1085­
309..

1'01.70
>O­

m
1"811

3572
8051­

10016
2904­
360"-

34129

) .. 129

1951

" YII, AV.
lttoO-19,u

2124·
2T69­
852:0

220-
15811
17671
1930•
1172­

2055.
U960

2611
72:0-

910ll

UGH

6 YR. IW.
1'.'-1951

,,"ONT"'LY "U"OFF AOJUST!D "ll ,"IlEsHIi CONOITIONS OF USE

11£I'OII1[0....,,, ""
--,FEIlRUARY...,"-.~,...
~,.....,
"""'....
0''''''''-­.......

TOTAL ,) 9096

161­
1)93­
39"6·
201l­
!a"~4

715SS
1927­..,
54!1)

21134
495T­
U2l-

llUS

leSJ­
H8
627­

".
61151
111~2

'")2656
lFOS
I"SS

"I !..is
2006-

1141>2

1"21­..,
l!oll
lU9­

11509
621H­

8114.
IH6­

")3""nus
i716­
"36-

"4"_
16791­
lll"Z

2310112
19306
IH8
3221­

Inca
IHl1
11814
'454
6551

'"...
82'1­

8'911
51721
21102
9911­

"'ll­nos­
Ton
lIU­
1l89-

3834­
6520­
36'4­
46Si­
54'4­

lJUT
10897­
"Ba-

ltan
2302-".
10'4-

Dll­
HU­,..

]9067
21290
]9,,7­
S652­
5190

U020
unl
n012

598-

~TOTAL

STOl'lAGE .tl.DJUSl1EIII'T
.o.rusn:o -.w.. TOT.....

»
IOlUO

lDIS!O

1'52 19B

. In..•

Iln9- 6784'

19~6

ann
11788

In7
S YR. AV.
19SZ-1'956

TOTAL ,) ISSl6 16~36

¥CNTHlY IlU~OfF ADJUSTEO FOR '"RESENT CONDITIONS OF USE

""""'''''''''''""""-.
""".."»J

""""S£PTOlllER

""""".......
O(COIEIOt

.NHU4I. TOTAL
STOl'lAGl AOJUSTllI£l'IT
ADJVSUD ANNUAl.. TOTAL

»

US6­
4879­
BH­
6091-

'"11279
aSIa­
~:HS­

127­
5"21­
~~2~­

~924-

42,4­
~Oll­

22?8­
4!02
~ ..5 ..
1'15­
69'J1l-

2lq~61­

n6611­
21691­

"01l9
1:'!66

80101
138212
1'4548
873U­
11021­

916521­
3111)15­
n~91_

8335"­
121211­
16196­

2"61

1"9121
88098
H9H

Pll>92
206"29
181331
61882­
92689­

2118"81­
100041-

1989­
45sn

140561
l~H5a

65219
6..2 .. 1
10"96~

1431U
15..n­
6151­

31501­
7U17­
192)6­
U6;:14

5929n

5929n

28410­
33783­
32S4~­

2~1970­

1U255­
197969­
3360~­

"72~8­

8n~6-

72536
73968
~0"17
29..51
60"91

116"16­
1011I08­
9111I16­

1221)16­
65079­

9972­
2"611I0

1710563­

17'5'1-

-::tn3, 1) JO IL'I •• Illtl. USES 2) sa 1.1 II.C. :::.l:A 13 IJ'PEl:)IX G
3) lIOf~ Ie. rALCO. RJ'S!]M))Jl S'l'OIWZ

Illlr>llolUIll IllONTHlY 1lIJHOf'
/IIIINI_ CAlEHOAR \"EMI ~NO"
IWER4GE AI'IN~ 1nMOI"

-.... TOUlS '0l'I PERIODS
0If CONSECUTM: IllONI'I1S

fiN,I,l IllONTH
TOUl ACRE flET

2,3)
2,3)

,
8154

!':l4104 -

916527­".",.,­
B093

,
1l/~4

• "~'6-
"9151

14'35°:0-

,.
11154

1789443-

IlmAnvI: VAW!!I
IlIE TO DIV!RSIOIS TO LO\IER VAL!ZJ

120
9'51

15615~6-

;ll'lEO-'lEMI",r.. ttOUSTON



F-110
1oiA'l'DlSEID 10. 15 RIO C".lI.CmIE RIVDl • Sl.!!!ASDl J 110 CJ't.Ull! IlNlJl PROM CIlAfl30 GJGZ to 101TI, ~ 1,2(:6 SQ. XI.

~ R'l' JIlLII017 III AOIl: nrr nlCIl SU!!lASIJ, ,1.1l.1UlltD OJ L\SlS C. P!I!SDI1' 0CIlll!ll)F'fJV U5!ll

".. 6 'I'll. All.
1940 19<.1 19"2 19'" 19""" 19"~ 1940-19'"

IlEPOllTED {_ a IND

'" ... I'" JUZ.._"" 'l'lIGATION
6010 I)))

618l:2S 2SU.. ! U15U '''2315 6CU": 1160.0

"O'l-·tlT AIJ'lOFf ,l.OJUSlEO F,)11 PIIES£'l' C~~ITIO"S OF USE........" 17326- <HZ9l- 1!4\4. 10126- nnl- '6161- nU5-

""'"""..". 110754. 99861- 115'09- 950.. 2- 115581- 11702· 10419)-

-" 1"'1132- nuo'· !SliO"· 12I02C- 141'4'- \35'4'· 1405"·... 101145- 136051- IHI))- 1010113- 1)0199- 141193- 121101-
~,

133116- \40145- 11019"- 121172- 19UU- 101...4- 1"'35Z-..... 13"101- \75902- IUOU- 1027'4. 104691- 110"9)- 1355"·...... 951"'2- 135<09"- U"\61- 196UZ- aOU9- 206211- !S4719-

SUfE/II8£R 1530"\- 17061)- ,IUlI- I27U5- ' ..e.... l- 125911- 23)997-

ocroovo 10264'- 2C3691- 2366U- luno- 211!U- 15597- n0910-

"""""'. 1"'21"- 20\765- IlHU- III>OSI>- 1l~163- 2~9n7- 159120-

D£ClIol8E1l 7~"33- 1212~1>- 121390- 91>72~- 10S099- 12072~- 10710~-

1>1>372- 95701- IOU05- 731>44- 100n2- 927]9· S92SI·

ANH..IAlTOlto\.
1l!9618- 1719297- 1791>370- 11523I>S- 21T5U~- IH~822- 1653027-S70RAGE AO,JUSTMEH7

ADJUSTEO ANNUAl.. T07A\.
13391>18- 1719297- 1791>370- lJ523I>S- 2175665- 15)U22- 1653027-.... 6 YR. " .19"6 1947 1948 19'09 19~0 lUI 19U-1951

"""""" {M\,ft.1lo 11'0. 19022 111>32 25589 21>I>H 312" 28001-.... "" IAAlGATlON 878195 80~460 1025163 979012 1255862 nl9n

MONTHlY RUNOff ~OJUSTEO fO~ ""(SENT CO~OltIONS Of USE.......
7])22- 97850- 77106- 90)'1>- 19191- 955"5· 11)43-

""""'"...'" 72067- 1]"226- l>2t152- 191110- 99~55- 103051- 110190·

-" UU))- 1317"9- UU2- 29112- 17992- 121124- 963"-
1"089"- 1U71~- I;lM27- 325702- 9159"- 111126- 148876-...
23US"- 1"0107- Itl229- 979~0- 155986- 162157- 1""12-... 83172- 187057- 379592- 180"31- 86l""- IT9319- 112719·....,
1)$237- 137"95- 13U01- 15"80"- 135081- 91"19- ))3023-

"""" 17C)71- 181276- 127990- 1~~n6- 1262"2- 10679"- 1.....,..3-""'..... I )~i5"- 1~0"89- 271506- D9957- 161633- 155265- 17011"-
OCTOflf:R HH':2- 128957- 109775- 1 ]9140- 79252- 9276)- 112980-- 1126~2- ""60..C- 8~271- 96137- 89915- n092- 15202\-,,,,....

96879- 7~90l- 9~047- 17637- 7617~- nU2- 1.."0·

AIftJAt. TOJAI.
I~08lt7- :933889- 1630"o1- 1691632- \276359- 139"51~- 1572..5-

stOl'UoGE AOJUSlfllE:l(T
IoO.IUSTEO AHNUAl.. TOTAl..

1508107- 1933859- 16)0"01- 11>916J2- 1276H9- l39"U4- 1572"15-

5 Yit. " . ,..~
1952 1953 In" 1955 1956 1957 1952-1956

REPOfIl£O {IIIUN &. 11'0 26715 3I>ta9 36995 ~6908 65578..- "" IRRjGATlOH
59206" ~H317 1"93166 1~6""88 "",,

MONTH\.Y IlU"IOFF .OJUSTEO FOR PRUENT CONOITION$ Of USE

JAH.JAIlY 9'110- 67701- 208C5- 279"B- 24122- ~ 7~29-
fEllft\)ARY 10750B- B7220- 29325- 119'7- 2'116- 53625-
~ 140H6- 1l0270- 29U2- 13292- 11992- 61120-_.

lll"n- 98770- 1~145- 26226- 10681- 52659-... 18loH7- 986H- 30515- 39500- 16999- 7"015-

'""' lonls- 9'OjS- 31"60- 32180- 19971- 57837-
~" 2370,8- ,061,9- 1'529- 6169- 12<00- 73231-
....". 1210'22- I 0."9B- 19862- 153"9- 1831- 53212-
$£P1£IIIII(1'l ?19~7- 6298J- 1"1"3- 1797- 5137- 3un-,,,"'" 9)729- 7260B- 1979- 7725- 1923- 3'99)-_.

~97]]- B7704- 111>76- 9257- 2103- ~2295-

""""" h95]- 61~'1l- 1"2101- 1~12.- 13682- )92~3-

ANllloAl. lOla\. 1109J906- 1060016- 2.:.19\2- 21392"- 136197- 628603-

"""'" AOJUSUI[N7
40JUSTtD 4HHU41 70U\. 11o");l9~6- 106C10T6- 2"1912- 213924- 136197- 621603-

- IIION1M.Y R\.NClff 64C\UI- ""4 l.......-sill CAl.£.NOo,\Il YEAR ltUN:)F"f 13619"_ ,,,. OIVER3IOIll 1Xc:EC ImDlI
WDtAGIE~ Rl.H7F ;323299- 19"0-1956

_tN 70TALS fOR PE.RIOO5
OF COI'I$£cvnVE IIIOf{TI'tS , • " ,. " '"fINA\. lIlON7H

9'"'' 9'"'' 12'U "'''9 4'''9 1150
70U\. ACRE fHT 1059)78- lIo9l!"S- 2\ 75U'- 37IH57- 8930119- 1669"761-

.\.LIl[O-f\.[MING. HOUSTON



F-lll

\/ATERSHED NO. 16 COASTAL - SUllB'.SIN A FRCM NECHES R. TO TRINl'l'Y BAY DRAINAGE
AREA 926 SQ. MI.

ESTIMATED NET ANNUAL-RUNOFF IN ACRE l'EET FROM SUllB'.SIN ADJUSTED ON BASIS OF PRESENT
CONSUMPTIVE USES

Reported Ilstlmated
Consump- H1ator1c Adjusted

Year tive Use Runoff Adjustments Runoff Averages

1940 17,756 1,100,000 34,000- 1,066,000

41 19,411 1,221,000 1,187,000

42 22,548 918,000 944,000

43 23,550 689,000 655,000

44 24,458 673,000 639,000

45 25,948 1,022,000 988,000
6 Yr.Av.

913,167 1940-45
1946 22,218 1,604."(XX) 1,570,000

47 23,926 682,000 648,000

48 23,114 326,000 292,000

49 25,492 1,261,000 1,227,000

50 21,738 1,381,000 1,347,000

51 24,811 247,000 21),000
6 Yr.Av.

882,833 1946-51
1952 26,105 398,000 364,000

53 29,275 767,000 733,000

54 33,178 180,000 146,000

55 33,470 271,000 237,000

56 24,364 284,000 34,000- 250,000
346,000

5 Yr.Av.
1952-56

Min. Cal. Yr. Runoff 146,000 1954

Average Annual Runoff 735,647 1940-56



F-ll2

•
\/ATERSHED NO. 1.6 COASTAL - SUBBASIN B TRINITY R. COASTAL AREA EXCUJD. CEDAR BAYOU

AREA 536 SQ. MI.

ESTIMATED NET AIlNUAL-RUNOFF IN ACRE FEET FRQI SUBBASIN ADJUSTED ON BASIS OF PRESENT •
CONSUMPTIVE USES

Reported Estimated
Consump- Hjstor1c Adjusted

'[ea.r tive Use Runoff Adjustments Runoff Averages

1940 800 447,000 10,000- 437,000

41 2,162 757.000 747,000

42 944 462,000 452,000

43 4,206 314,000 304,000

44 5,382 404,000 394,000

45 4,801 606,000 596,000
6 Yr.Av.

1i88,333 1940-45
1946 5,254 1.,099,000 1,089,000

47 6,770 379,000 369,000

48 7,042 176,000 166,000

49 7;r81 708,000 698,000

50 5,546 666,000 656,000

51 7,225 125,000 115,000
6 Ir.Avo

~15.500 1946-51
1952 9,580 211,000 201,000

53 10,624 467,000 457,000

54 10,603 85,000 75,000

55 9,799 185,000 175,000

56 10,266 117,000 10,000- 107,000
203,000

5 Yr.Av.
1952-56

Min. Cal. Yr. Runoff 75 ,000 1954

Average Annual Runoff 414,000 1940-56



F-ll3

WATERSHED NO. 16 COASTAL - SUllIlASIN C SAN JACINTO COASTAL AREA, CEDAR BAYOU TO
CLEAR CREEK AREA 593 SQ. ){I.

ESTIMATED NET ANNUAL-RUNOFF IN ACRE FEEl' FRe»! SUllIlASIN ADJUSTED ON BASIS OF PRESENT
CONSUMPTIVE USES

Year

Reported
Consump­
tive Use

Estimated
Historic
Runoff Adjustments

Adjusted
Runoff Averages

Min. Cal. Yr. Runoff 45,000 1951

1946 4,931 1,022,000

47 7,050 355,000

48 1,509 1.22,000

49 10,6ll 467,000

50 7,696 266,000

51 12,141

6 'ir.Av.
194c-45

6Yr.Av.
1946-51

5 Yr.Av.
1952-56

534,000

370,000

199,000

258,000

926,000

347,000

299,000

648,000

723,000

110,000

455,000

254,000

45,000

191,000

406,000

201,000

146,000

53,000

1,010,000

12,000-

12,000-

270,000

938,000

359,000

311,OOO

660,000

735,000

203,000

57,000

418,000

213,000

158,000

65,000

*

*

*

*
3,400

3,786

7,515

6,462

3,073

4,644

4,327

42

43

44

45

53

54

55

56

1940

41

1952

Average Annual Runoff 377,000 194c-56

* NO REPORTED USE



F-1l4

WATERSHED NO. 1.6 COASTAL - SUBBASili D FR(Il DICKINSON BAYOU TO OYSTER CREEK
AREA 1,382 SQ. MI.

ESTIMATED NET ANNUAL-RUNOFF III ACRE FEET FRtIl SUBBASIlI ADJUSTED ON BASIS OF PRESEIfr
CO!lSUMPTIVE USES

Reported Estimated
Consump- H1stonc Adjusted

Year tive Use Runoff Adjustments Runoff Averages

1940 6,969 698,000 75 ,000- 623,000

41 9,459 2,009,000 1,934,000

42 12,076 732,000 657,000

43 13,781 577,000 502,000

44 14,572 1,379,000 1,304,000

45 13,756 1,575,000 1,500,000
1,086,666 6 Yr.Av.

1940-45
1946 15,728 2,147,000 2,072,000

47 17,468 789,000 714,000

48 15,018 261,000 186,000

49 34,980 1,419,000 1,344,000

50 37,491 505,000 430,000

51 40,1l7 131,000 56,000
800,333 6 Yr.Av.

1946-51
1952 46,544 495,000 420,000

53 50,195 893,000 818,000

54 58,927 283,000 208,000

55 47,757 343,000 268,000

56 75,092 152,000 75,000- 77,000
5 Yr.Av.

358,200 1952-56
Min. Cal. Yr. Runoff 56,000 1951

Average Annual Runef! 771,353 1940-56



F-115

WATERS!lED NO. 16 COASTAL - SUllBASIN E SAIl BERNARD RIVER BASIN
AREA 945 SQ. MI.

ESTIMATED NET ANNUAL-RUNOFF IN ACRE FEm FRCII SUllBASIN ADJUSTED 011 BASIS OF PRESENT
CONSUMPTIVE USES

Year

Reported
Consump­
tive Use

Estimated
H:istoric
Runoff Adjustments

Adjusted
Runoff Averages

1952 11,246

1946 5,987

47 7,119

48 7,69C

49 9,074

50 10,096

51 9,220

1940

41

42

43

44

45

6,319

6,034

6,49C

4,677

6,463

6,650

404,000

1,211,000

415,000

344,000

746,000

781,000

1lOU,COO

350,000

97,000

559,000

255,000

54,000

247,000

11,000- 393,000

1,200,000

404,000

333,000

735,000

770,000

1,000,000

339,000

86,000

548,000

244,000

43,000

236,000

639,000

377,000

6 Yr.Av.
1940-45

6 Yr.Av.
1946-51

Min. Cal. Yr. Runoff 2),000

Average Annual Runoff 409,800

1956

1940-56

53 9,598

54 10,604

55 8,017

56 5,946

392,000

99,000

155,000

34,000 11,000-

381,000

88,000

144,000

23,000
174,000

5 Yr.Av.
1952-56



F-ll6

WATERSHED NO. 16 COASTAL - SUBBASIN F LINVILLE CREEK AND LAVACA BAY IlRAIIlAGE
AREA 3,285 SQ. MI.

ESTIMATED rrnr A1lNUAL-RUNOFF III ACRE = FR(Jol SUBBASIN ADJUSTED 00 BASIS OF PRESEIlT
COIlSUMPTIVE USES

Reported Est1mated
Consump- Hjatorlc Adjusted

year tlve Use Runoff Adjustments Runoff Averages

1940 3,478 1,533,000 16,000- 1,517.000

41 2,198 3,685,000 3,669,000

42 3,515 2,578,000 2,562,000

43 3,426 842,000 826,000

44 3,351 2,353,000 2,337,000

45 4,099 1,901,000 1,985,000
6 Yr.Av.

2,149,000 1940-45
1946 5,482 2,722,000 2,706,000

47 6,674 1,317,000 1,301,000

48 7,915 391,000 375,000

49 8,619 1,545,000 1,529,000

50 5,490 588,000 572,000

51 13,629 229,000 213,000
6 Yr.Av.

1,1l6,ooo 1946-51
1952 11,980 687,000 671,000

53 16,299 1,135,000 1,1l9,OOO

54 13,805 657,000 641,000

55 13,787 374,000 358,000

56 9,723 186,000 16,000- 170 ,000
5 Yr.Av.

592,000 1952-56
Min. Cal. Yr. Runoff 170,000 1956

Average Annual Runoff 1,326,~oo 1940-56



F-1l7

WATERS!IED NO. 16 COASTAL - SUB!ll\SIll G MATAGORDA BAY TO MISSICII RIVER
AREA 803 SQ. MI.

ESTIMATED llEr ANNUAL-RUNOFF III ACRE FEET FReII SUIlBASlN ADJUSTED ON BASIS OF PRESEIlr
CONSUMPTIVE USES

Reported Estimated
CODSump- Historic Adjusted

Year t1ve Use Runoff Adjustments Runoff Averages

1940 * 240,170 0

41 * 474,340 0

42 * 463,900 0

43 * 52,890 0

44 * 148,040 0

45 * 73,950 0 ....
0 6 Ir.Av.
~ 242,215 1940-45

1946 * 236,940 0 u..,
0

47 86,080 0 ~

* +'•..,
48 50,020 0 ..

* ••
49 * 95,280 0 1
50 * 13,140 0

51 * 28,970 0
6 Yr.Avo

85,072 1946-51
1952 * 114,780 0

53 * 75,120 0

54 * 79,660 0

55 * 46,180 0

56 * 6,120 0
5 Yr.Av.

64,372 1952-56
Min. Cal. Yr. Runoff 6,120 1956

Average Annual Runoff 134,446 1940-56

* 110 REPcmED USE



F-ll8

WATERSIIED 110. 16 COASTAL - SUIlIlASili H HISSIOII RIVER AllOVE KOU'I'II
AREA 1,148 SQ. MI.

ESTIMATED !lET AIlNUAL-R1lIlOFF III ACRE FEET FRCII SUIlIlABili ADJUSTED 011 BASIS OF PRESENT
COIISIlMPTIVE USES

Reported Eet1.mated
Consump- Historic Adjusted

Year t1ve Use Runoff Adjustments Runoff Averages

1940 97,000 0

41 345,000 0

42 353,000 0

43 54,000 0

44 91,000 0

45 71,000 0
6 Yr.Av.

167,000 1940-45
1946 129,000 0 u..

""
~
0

47 G 86,000 0 ...,...,
~

~
....

48 Po 114,000 0
<l! ~•

49 G 47,000 0 •0 J0..
50 4,000 0

51 48,000 0
6 Yr.Av.

71,000 1946-51
1952 l08,oeo 0

53 78,000 0

54 9,000 0

55 7,000 0

56 13,000 0
5 Yr.Av.

43,000 1952-56
Min. Cal. Yr. Runoff 7,000 1955

Average Annual Runoff 97.294 1940-56



F-1l9

\/ATERSHED NO. 16 COASTAL - SUBBASIN I ARANSAS R. COASTAL AREA, IlISSICfi R. TO
NUECES RIVER AREA 1,109 SQ. Ill.

ESTIJlATED NET AIllIUAL-RUNOFF IN ACRE FEEr FRQI SUBBASIN ADJUSTED ON BASIS OF PRESENT
COIIlllH'TIVll USES

Reported ESTIIlATED
consump- His1;oric Adjusted

Year tive Use Runoff Adjustt:!ents Runoff Averages

1940 * 87,000 0

41 * 367,000 0

42 * 336,000 0

43 * 37,000 0

4 * 83,000 0

45 * 65,000 0
6 Yr.Av.

154,000 1940-45
1946 * 113,000 0

47 * 76,000 0

48 * 8,000 0

49 * 46.000 0

50 * 4,000 0

51 * 30 ,000 0
6 Yr.Av.

46,000 1946-51
1952 * 90,000 0

53 * 55,000 0

54 * 9,000 0

55 * 7,000 0

56 * 14,000 0

35,000
5 Yr.Av.
1952-56

Min. Cal. Yr. Runoff 7,000 1955

Average Annual Runoff 78,000 1940-56

* NO REPORrED USE



F-l2O

WATEllSIlED 110. 16 COASTAL - SUllBASili J SO. OF liUECES, TO & IIICLUD. LOS OIJIOS CR.
AREA 3,760 SQ. MI.

EsrIllA'l'ED lWr ANIlUAL-RUNOFF III ACRE FEET FROII SUllBASili ADJUSTED OIl BASIS OF PRESEIIT
CONStlMPTIVE USES

Reported Estimated
Con~ur.1.p- Historic Adjusted

Year tive U~e Runoff Adjustments Runoff Averages

1940 * 79,769 3,000- 77,000

41 * 456,610 454,000

42 * 122,404 119,000

43 * 134,782 132,000

44 * 70,142 67,000

45 * 20,630 18,000
6 Yr.Av.

144,500 1940.45
1946 237 124,294 121,000

47 3,120 127,906 125,000

61,889 59,000 •48 *
49 * 127,906 125,000

50 * 6,877 4,000

51 * 107,276 104,000
6 Yr.Av.

89,667 1946-51
1952 * 11,003 8,000

53 * 55,013 52 ,000

54 * 27,507 25,000

" * 59,139 56,000

,6 * 13,753 3,000- 11,000
5 'iT .Av.

30,400 1952-56
4,000 1950 ----Mln. Cal. Yr. Runoff

Average Annual ~~~off 91,588 1940-56

* NO REPORTED USE
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WATERSHED NO. 17 RIO GRANDE DRAINAGE
AREA 1,777 SQ. MI.

ESTIMATED NET ANNUAL-RUNOFF IN ACRE FEET FRGl SUBBASIN ADJUSTED ON BASIS OF PRESENT
CONSUMPTIVE USES

Reported Actual
consump- Historic
tlve Use Runoff at
Be10v Sebastian Estimated Use Adjusted

Year Gage Gage Net Runoff Adjustment Runoff

1940 * * 0 0 0

41 0 77,760 77,760 4,063- 73,697

42 0 30,800 30,800 4,063- 26,737

43 2,190 28,935 26,745 1,873- 24,872

44 2,570 158,550 155,980 1,493- 154,1f87

45 3 28,412 28,409 4,060- 24,349

1946 1,003 39,199 38,196 3,060- 35,136

47 1,159 43,795 42,636 2,904- 39,732

48 814 112,702 111,888 3,149- 108,739

49 896 82,520 81,624 3,167- 78,457

50 2,238 60,350 58,112 1,725- 56,387

51 2,435 56,210 53,775 1,628- 52,147

1952 1,658 * 0 0 0

53 1,916 * 0 0 0

54 1,636 * 0 0 0

55 4,063 * 0 0 0

56 3,790 * 0 0 0

Min. Cal. Yr. Runoff 24,349 1943

Average Annual Runoff 61,339 1941-51

* NO RECORD
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APPENDIX 0

ESTIMATED SPECIAL RUNOFF ADJUSTMENTS IN TIlE RIO ORANDE WATERSHED

PART 1. EXCERPTS FRQ! TIlE "WATER SUPPLY" SECTION OF THE UNPUBLISHED IlEPCRT OF
INTERNATIONAL EOUNllARY AND WATER CC»olMISSION ON "PROPOSED DIABLO !lAM AND
RESERVOIR"*

WATER SUPPLY

29. Historical River Flows. Collection of stream-flow records on the Rio
Grande below Fort Quitman began in 1900 when 11 stations were established at key
points on the river and its tributaries. These were operated until 1914 when,
except for a few months in 1919 and 1920, stream gaging on the international por­
tion of the river was suspended until 1923. In that year, gaging resumed with the
establishment of 18 stations which have since been operated continuously. Since
1931, when the present joint program of stream gaging by the Commission was adopt­
ed, 8 total of 23 stations have been operated. In order to obtain continuous dis­
charge data since 1900 flO\iS during the 10 missing years, 1914 through 1923, ....ere
estimated at the key points from U. S. Weather Bureau gage-height records and
other data available during that period.

The 57-year records of historical flows thus obtained at pertinent points,
from Fort Quitman to the site of Falcon Dam, are summariz.ed on the following page.

Historical River Flows - Rio Grande 1900-1956, Inclusive
Annual Quantities in Acre-Feet

Location River Mile Average Maximum Minimum

Fort Quitman 0 335,300 1,550,200 5,900

Lower Presidio 214 1,380,700 3,526,500 117,7OO
(Below Mouth of Rio Conchas)

Langtry 533 1,874,700 4,279,400 326,100
(Above Devils and Pecos Rivers)

Diablo Dam Site (Del Rio Station) 602 2,985,000 6,307,000 727,700
(Below Devils and Pecos Rivers)

Site of Falcon Dam 893 4,058,600 8,407,100 818,700

30. Source of River Flovs. The sources of historic inflows above the Diablo
site are tabulated as follows:

* Reproduced herein by special peroission of the IEWC
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Sources of Historical Flows
Passing the Diablo Dam Site 1900-1956

Average Annual Amounts

Source

Rio Grande, Fort Quitman
Rio Conchas
Terlingua Creek ))
Alamito Creek
Pecos River
Devils River
Goodenough Spring
Unmeasured Sources

Total

Acre-Feet

335,300
1,064 , (X)()

54,700
393,300
515,600*
97,700

524,400

Percent of Total

11.2
35·6

1.8
13·2
17·3
3·3

17·6

100

•

Included in the above total flaws are relatively small but important contribu­
tions from springs located along the Rio Grande upstream from the Diablo site, a
distance of about 300 miles, and along the Devils and Pecos Rivers. The largest,
Goodenough Spring, contributes a minimum annual flow of 60,000 acre~feet to the
river, and the combined average annual flow of all springs is estimated to amount
to about 400,000 acre-feet. The flows are relatively uniform and provide a mini­
mum base flow at the Diablo site of about 500 c.f.s.

The sources of inflows to the river from the Diablo site to Falcon Dam are
tabulated as follows:

Sources of Historical Flows
Between Diablo Dam Site and Falcon Dam

Average Annual Amounts

Source Acre-Feet Percent of Total

San Felipe and Pinto Creeks 63,600 5·9
San Rodrigo, Escondido, )
San Diego and Salado Rivers) 670,500 62·5

and Arroyo las Vacas )
Unmeasured Sources 339,500 31.6

Total 1,073,600 100

D~wnstream from Falcon Dam to the Gulf, the principal inflows to the river are
from the Mexican tributaries Rio San Juan and Rio Alamo, the waters of which are, by
the terms of the 1944 Water Treaty, wholly allotted to Mexico. The remaining in­
flows are from ordinarily dry arroyos which drain the narrow watershed bordering the
river below Falcon Dam comprising 2,440 square miles, and are estimated to amount
to an average of 226,000 acre-feet annually.

* Includes an estimated quantity of 100,000 acre-feet annually contributed below
the Devils River gaging station 4.5 miles upstream from mouth, as determined by
records secured since August 1954 at mouth of river.
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The river ~laws, largely derived ~rom the highly variable precipitation, vary
erratically over wide ranges ~rom year to year and ~rom month to month. Review of
the historic flows at Diablo Dam site shows that 5~ of the total flow in the 57­
year record period occurred in 30% of the years. Characteristic of the historical
flows is the occurrence of periods of up to 11 consecutive years of subnormal flaws,
usually separated by one or two years of much above-normal flows.

31. Channel and Other Losses. The records show that in the section of the
river from the Diablo Dam site to Falcon Reservoir, there are during ordinary flows
net gains in the river discharge, excluding measured tri,butary inflows; but at
times of floods large net losses occur in the same section. Net losses were espe­
cially significant during the 1954 flood when the records show a loss of about
405,000 acre-feet after taking into account seepage returns to the channel which
occurred for several months after the flood. Analysis of the records shows that
net losses occur in this section whenever river discharges exceed about 50,000 c.f.s.
and that the total of the net losses averaged about 30,000 acre-feet annually over
the 57-year period of record.

In addition, records of losses from Falcon Reservoir since storage began in Aug­
ust 1953, reflect large losses over and above those due to water-surface evaporation,
when the total quantity in storage exceeds about 1,000,000 acre-feet. Such addition­
al losses apparently due to seepage and transpiration amounted to an estimated
300,000 acre-feet during the 1954 flood alone. Study of such losses, assuming Falcon
Reservoir had been in operation since 1900 without upstream storage, indicates that
they may be expected to average about 145,000 acre-feet annually.

Since about 93~ of the flows of the 1954 flood were waters allocated to the
United States, of the total of about 705,000 acre-feet of channel and reservoir
losses incident to that flood, approximately 650,000 acre-feet of the losses were
suffered by the United States. In addition, this country suffered a loss of about
320,000 acre-fec"~ in 1954 by reason of a transfer, under Article 8(b) of the 1944
Water Treaty, of that amount of water to Mexico in Falcon Reservoir, since the United
States inflows in that year were more than sufficient to fill its portion of the
total conservation storage in Falcon Reservoir. Thus, in 1954 alone, the United
States lost nearly 1,000,000 acre-feet of water sorely needed in the years immed­
iately following.

32. Quality of Waters. The records available of chemical analysis of samples
of water taken from the Rio Grande below Fort Quitman are summarized in the follow­
ing table:

Total Dissolved Solids
In Tons Per Acre-Foot

Period Annual Annual
Rio Grande Stations of Record Average Max. Min.

Fort Quitman 1930 - 1956 2·36 5·25 0·5'
La Nutria 1936 - 1941 2.27 2·79 1.96
Upper Presidio 1935 - 1956 1.92 2·74 0·38
Johnson Ranch 1948 - 1956 0·92 1.29 0.84
Langtry 1945 1956 0·77 0.83 0.64
Eagle Pass 1935 1954 0·95 1. 53 0.49
Laredo July 1955 1956 0·71
Roma 1944 1954 0·72 0·95 0.51
Rio Grande City 1934 1946 0.88 1.15 0.68
Las Palmas 1946 - 1948 0.69 0·74 0.63
Lower Brownsville 1934 1936 0.80 1.03 0.69
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According to criteria developed by the U. S. Department of Agriculture, Bulle­
tin No. 962, the results of the sampling indicate that except for the flows in the
uppermost reach fram Fort Quitman to Upper Presidio, the waters of the Rio Grande
may be generally classified as "good".

33. Estimated Future River Flows. In order to develop the quantities of
probable future flows of the Rio Grande below Fort Quitnan available for regula­
tion and utilization by the two countries, the historical flows for each year were
modified by subtracting therefrom the estimated increased depletions which have
developed to the present over those which actually obtained in each year beginning
in 1900 and were further modified by deducting such additional depletions as are
contemplated in the future.

In addition to the historic river and tributary flows, basic data available and
used in developing the probable future flows, included information on areas histor­
ically irrigated on the United States side contained in the water bulletins of the
International Boundary and Water Commission, from an irrigated area survey made in
1932, diversion census in 1938, and irrigated and irrigable area surveys made in
1939 and 1940, all by the United States Section. On the Mexican side, in addition
to the irrigated area data contained in the water bulletins, a detailed field inves­
tigation was made in 1940 by the Mexican authorities. From these data, estimates
~lere made by each Section of the Commission of areas actually irrigated each year
since 1900 in the portions of the basin in its country. To develop the water re­
quirements of the irrigated lands, studies were made by engineers of the two Sec­
tions, developing consumptive use coefficients for each portion of the basin using
available temperature and precipitation data. In addition, studies were made to
develop the effects upon river flows of the reservoirs and regulation works con­
structed in the basin since 1900, assuming each had been in operation throughout
the past 57 years.

Future depletions in the United States portion of the basin were assumed to be
those required to serve existing developments. In the Mexican portion of the basin,
future depletions included certain increases over those for present developments
according to the advice of the Mexican section.

The future f'lows of the Rio Grande at Fort Q.uitman were estimated by adjusting
the historic flows to indicate the quantities which would have passed that station,
if existing works upstream had been in operation since 1900, including: Elephant
Butte storage dam (where storage began in 1915), Caballo storage dam (1938), and the
irrigation projects downstream therefrom, the American diversion dam and canal (com­
pleted in 1938), and the Rio Grande Rectification Project (1938) and Canalization
Project (1943)· The historic flows at Fort Q.uitman, estimated to average 335,300
acre-feet per year, were thus reduced to an amount averaging about 191,900 acre-feet
per year to reflect probable future f'lows which will consist principally of' irriga­
tion drainage and waste waters.

With respect to tributaries in the United States: on the Pecos River, account
was taken that its future flows at the mouth .... ill be liJ::l1ted largely to runoff' from
the watershed below Red Bluff' Dam (completed in 1936) plus return flows from the
irrigation project downstream theref'rom, with only occasional spills at that dam.
The resulting modification of historical flows, which averaged 393,000 acre-f'eet
annually, indicate that future f'lows of the Pecos River at the mouth will probably
amount to an average of about 325,800 acre-feet annually. The historical inf'1ows
f'rom Alamito, Terlingua, San Felipe, and Pinto Creeks, which together averaged
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118,300 acre-~eet, were modified on the basis that the acreage irrigated in the
future on these creeks may include the total area under existing works, amounting
to 7,700 acres. On this basis, future flows from these named creeks are estimat­
ed to average 109,100 acre-feet annually. Neither in the Devils River basin nor
near Goodenough Spring is there any irrigation existing or anticipated in the
future, and hence the historic flows from these sources which averaged 515,600
and 97,700 acre-feet, respectively, are assumed to obtain in the future.

With respect to tributaries in Mexico: on the Rio Conchos, estimates made
by the Mexican Section of future inflows assumed that each of the reservoirs ­
Boquilla (where storage began in 1914), La Colina (1940), Rosetilla (1940), and
Madero (1948), were in operation and that the full contemplated irrigation devel­
opment in the Rio Conchos basin comprising 286,394 acres was in operation through­
out the past 57-year study period. Accordingly, the historical inflows from the
Rio Conchos, which averaged 1,064,400 acre-feet per year, were modified such that
the average annual future inflows to the Rio Grande are estimated to amount to
about 622,500 acre-feet per year. The historical fIlms of the Arroyo las Vacas,
Rio San Diego, Rio San Rodrigo, Rio Escondido, and Rio Salado which together
averaged 670,800 acre-feet, were similarly modified to take into account existing
and contemplated future depletions, such that the probable future total flow of
these tributaries is estimated to average 556,200 acre-feet annually.

From the channel of the Rio Grande, Fort Quitman to Falcon Dam, total future
depletions on the United States side were assumed to be those required for irriga­
tion of lands presently under irrigation works which S~~~ indicate amount to
19,700 acres in the section above the Diablo Dam site, and 66,000 acres in the
section downstream therefrom to Falcon Dam. On the Mexican side, future depletions
from the main channel were reported by the Mexican Section to be the quantities re­
quired for irrigation of about 19,700 acres from Fort Quitman to Diablo Dam site
and about 89,500 acres in the section downstream to Falcon Dam. The total quanti­
ties of water diverted from the main stream for the contemplated future irrigation
of lands on the two banks of the river, estimated from consumptive use studies by
the two Sections of the Commission and taking into account the availability of flows
1n the main stream, amount to an average of about 108,000 acre-feet annually in the
section from Fort Quitman to Diablo Dam site, and 413,000 acre-feet annually in the
section downstream therefrom to Falcon Dam.

The estimated annual total future flows of the Rio Grande at the DiablO Dam
site and at the site of Falcon Dam, as developed from the historical flows on the
bases described above, are listed for the 57-year period, 1900 to 1956, in Table 2,
appended.

Below Falcon Dam, no depletions are anticipated in the runoff from the portion
of the watershed bordering the river (excluding the Rio Alamo and Rio San Juan whose
waters are allocated to Mexico), so that the historic inflows from this portion of
the watershed estimated to average 226,000 acre-feet annually are expected to obtain
in the future.

The resulting estimated average annual depletions and future flows at the key
points below Fort Quitman are sununarized as follows:
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Total FlOW's
(United States and Mexico)

Average Annual Quantities in Acre-Feet

1) At Diablo Dam Site

2) At Site of Falcon Dam

3) InflOW's BelOW' Falcon Dan
(excluding Rio Alamo
and Rio San Juan)

Totals 2) + 3)

Historical
FlOW's

2,985,000

4,058,600

226,000

4,284,600

Estimated Average
Increased Depletions

Over
Historical Depletions

691,000

1,171,600

°
1,171,600

Estimated
Probable
Future

Flaols

2,294 ,000

2,887,000

226,000

3,113,000

34. United States Share of Future River Flows. From the estimated total
future inflows to the Rio Grande, there were computed the allocations to this
country pursuant to the 1944 Water Treaty, which cocprise: All of the estimated
future waters reaching the main channel from the Pecos and Devils Rivers, Good­
enough Spring, Alamito, Terlingua, San Felipe, and Pinto Creeks; one-third of the
flow reaching the main channel from the Mexican tributaries, - Conchos, San D1ego,
San Rodrigo, Escondido, and Salado Rivers and the Arroyo las Vacas, taking into ac­
coant in accord with the terms of the Treaty that this third shall not be less, as
an average annual aoount in cycles of five consecutive years, then 350,000 acre­
feet, with the proviso that any deficiencies existing at the end of a five-year
cycle shall be made up in the following five-year cycle with water from said Mexi­
can tributaries; and one-half of all other flows in the main stream of the river
below Fort Quitman not otherwise allotted in the Treaty.

From the allocations thus computed which included allowance fer channel losses
chargeable to the United States, there were deducted the estimated future uses in
this country fran the river above Falcon Dam. These, assumed for the purposes of
this study to be the quantities of water required to serve domestic uses and lands
presently under irrigation works, amount to an average of 54,000 acre-feet annually
in the section from Fort Quitman to the Diablo Dam site, and 175,000 acre-feet an­
nually in the section from the Diablo Dam site to Falcon Reservoir, less shortages
in this country's share of the supply of natural flows esti.I:lated from monthly analy­
sis of available flows and requirements in each section over the 57-year study period,
to average 4,000 and 1,000 acre-feet per year, respectively, in the two sections.
The resulting estimated uses in the United States amount to an average of 50,000
acre-feet per year in the upper section and 174,000 in the middle section, and total
224,000 acre-feet above Falcon Dam.

The estimated United States share of future flows computed on a monthly basis
throughout the 57-year study period at the Diablo site and at the site of Falcon Dam
are listed by years in Table 3, appended, and are summarized in average annual
amounts in the following tabulation which also shows the esti~Bted United States
share of inflows below Falcon Dam:
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United States Share of Estimated Future Flows
of Rio Grande Below Fort Quitman

Average Annual Amounts in Acre-Feet
Total Allotted Estimated
Waters Less Future

U.S. Share of Upstream Future '1> or
Channel Losses Uses Flows Total

1) At Diablo Dam Site 1,536,000 50,000 1,486,000 80

2) At Site of Falcon Dam 1,971,000 224,000 1,747,000 94

3) Inflows Below Falcon 113,000 113,OOO 6

Tota15 2) + 3) 2,084 ,000 224,000 1,860,000 100

35. United States Future Usable Supply With Falcon Reservoir Alone. Under
existing conditions of storage on the main stream, the United States future usable
water supply from the Rio Grande consists of this country's diversions from the
river above Falcon Dam plus its regulated releases at the dam plus the portion of
its inflows below the dam which may be diverted as follows:

a. Estimated Future Quantities of Waters Diverted for Use in the United
States from its Share of the Natural River Flows Above Falcon Dam, which 8S describ­
ed in the previous paragraph, are assumed to amount to an average of 224,000 acre­
feet annually.

b. Estinated Future Regulated Releases of United States Waters at Falcon
Dam. The probable future flows belonging to the United States at the site of Falcon
Dam estimated to amount to an average of 1,747,000 acre-feet, were routed through
this country's share of the conservation capacity in the reservoir (1,430,000 acre­
feet*), with releases to the extent of the availability of waters in storage** cor­
responding to present irrigation demands, indicated to average 1,531,000 acre-feet
annually. Evaporation hom. the reservoir water surface and rainfall on the water
surface, in excess of that included in the stream-flow records, was estimated from
meteorological records in the area to amount to an annual average of 82 inches and
17 inches, respectively. The studies were performed by months throughout the 57­
year study period, 1900-1956, beginning with the reservoir empty in 1900, and nec­
essarily also included separate routing of Mexican waters a6 anticipated by the
Mexican Section. The studies were made in accordance with the terms of the 1944
Water Treaty relating to regulation of waters: Evaporation and other losses from
the reservoir were divided in proportion to the ownership of waters in storage; and
the ownership of inflows belonging to one country whose conservation capacity in
Falcon Reservoir was filled and in excess of that needed to keep it filled, passed
to the other country, to the extent that that country had unfilled conservation
capacity.

* During winter months, United States conservation storage capacity in Falcon
Reservoir increased to 1,654,000 acre feet.

** Except for 60,000 acre-feet, which it was assumed will be reserved in storage
by the State of Texas for domestic use.
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The results of the studies indicate that with Falcon Reservoir alone, the
United States annual regulated releases therefrom for the downstream will vary from
a minimum of about 410,000 acre-feet in a drought year like 1952 to a maximum of
1,878,000 acre-feet and average about 1,348,000 acre-feet.

c. Estimated Future Quantities of Waters Diverted for Use in the United
States from its Share of Natural Inflows to the River Below Falcon Dam. Studies
made of the records of inflows to the river below Falcon Dam allocated to the United
States, estimated to average 113,000 acre-feet annually, indicate that without addi­
tional storage and regulation facilities the United States users can divert amounts
averaging only about 29,000 acre-feet annually.

To summarize the foregoing: Under future conditions, the total United States
usable supply below Fort Quitman with Falcon Reservoir alone is estimated to amcunt
to an average of 1,601,000 acre-feet, comprising:

United States Usable SUpplY with Falcon Alone
Average Annual Amounts in Acre-Feet

a) Diversions from River Above
Falcon Dam •••••..•••••••••••••••••

b) Regulated Releases at
Falcon Dam .............•..........

c) Diversions from Natural Inflows
to River Below Falcon Dam•....•...

Total
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TABLE 2,
ESTlMATED FUTURE TarAL RIO GRANDE FLOW

AT DIABLO DAM SITE AND AT FALCON
(United States and Mexican Waters)

in Thousand Acre-Feet

Year At Diablo Dam Site At Site of Falcon Dam

1900 2,52° 4,758
1901 1,7 6 1,729
1902 1,692 1,645
1903 1,669 2,950
1904 3,083 4,028

i§§t
3,22

4
4,280

3,73 4,887
1907 2,131 2,544
1908 2,323 2,697
1909 1,667 2,746
1910 1,253 1,~
1911 1,613 1,7 2
1912 1,578 1,837
1913 2,088 2,636
1914 4,171 5,769
1915 2,340 2,740
1916 2,030 2,113
1917 2,323 2,396
1918 1,797 1,755
1919 4,860 6,335
1920 4'466 5,432
1921 1, 27 1,625
1922 3,419 3,746
1923 2,246 3,147
1924 1,933 2,720
1925 3,°3° 4,~~
1926 2,422 2, 3
1927 1,550 1,658
1928 1,721 2,300
1929 1,321 1,563
193° 1,75

4
2,800

1931 1,65 2,401
1932 5,287 6,877
1933 2,479 3,000
1934 1,324 1,429
1939 3,571 5,240
193 2,407 3,355
1937 1,803 1,607
1938 3,438 3,589
1939 1,627 1,924
1940 1,696 2,537
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TABLE 2 - Continued
,

Year At D1abl0 Dam Site At Site of Falcon Dam

1941 4,523 5,134
1942 3,582 4,068
1943 1,682 1,907
1944 1,733 2,785

i~t
1,700 1,8tt1,721 2,4

1947 1,395 1,968
1948 1,820 2,525
1949 2,204 3,511
1950 1,621 1,645
1951 1,159 1,469
1952 949 665
1953 633 1,154
1954 4,564 4,410
195t l'~i 2,523
195 759

Total 130,743 164,580

Average 2,294 2,887
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TABLE 3

ESTIMATED FUTURE UNITED STATES SHARE OF RIO GRAllIE FLa./
AT DIABLO AND FALCON DAM SITES

In Thousand Acre-Feet

Year At Diablo Dam Site At Site of' Falcon Dam

1900 1,810 2,8gJ
1901 1,257 1,2
1902 1,101 1,106
1903 1,151 1,758
1904 1,854 2,248
1905 2'01jg 2,555
1906 2,3 2,822
1907 1,388 1,593
1908 1,525 1,707
1909 1,088 1,588
1910

1,82g
1,2~8

1911 1,1 8
1912 969 1,087
1913 1,372 1,632
1914 2,439 3,150
1915 1,4~ 1,660
1916 1,2 2 1,354
1917 1,331 1,362
1918 1,156 1,173
1919 3,004 3,675
1920 2,577 2,901
1921 942 1,051
1922 2,184 2,380
1923 1,406 1,833
1924 1,230 1,530

i~ 1'i!I3 2,558
1, 12 1,613

1927 1,088 1,166
1928 1,184 1,441
1929 870 1,010
1930 1,220 1,660
1931 1,173 1,498
1932 3,524 4,025
1933 1,573 1,727
1934 883 933
1935 2,615 3,389
1936 1,675 2,137
1937 1,179 1,108
1938 1,995 2,095
1939 1,034 1,201
1940 1,058 1,458
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TABLE 3 - Continued

Year At Diablo Dam Site At Site of Falcon ~

1941 2,894 3,142
1942 1,983 2,224
1943 1,076 1,210
1944 1,062 1,499

i~
1,100 1,183
1,117 1,451

1947 875 1,139
1948 1,384 1,776
1949 1,589 2,225
1950 1,035 1,08~
1951 691 83
1952 598 444
1953 457 596
1954 3,768 3,326

i~gg
1,188 1,~10

512 78
Total 84,693 99,591

Average 1,486 1,747
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TARLE 4

REGUIATED SUPPLY, SPILLS, AND SHORTAGES WITH ONLY FALCON RESERVOIR
UNITED STATES SHARE OF WATERS

HELeM DIABLO DAM SITE
In Thousand Acre-Feet

Study Period 1900-1956, Average Annual Demand - 1,706*

Shortages Shortages
Below Above Falcon Total Shortages

Regulated** Spills Falcon Dam To Diablo Site Below Diablo Site
Year Supply From Falcon ~ ~ ~

1900 1,745 0 40 2.4 0 0 40 2.2
1901 1,999 0 0 0 0 0 0 0
1902 1,544 0 700 34.6 0 0 700 31.2
1903 1,376 0 78 5·9 0 0 78 5·4
1904 1,565 0 0 0 0 0 0 0

i%l 1,416 5~ 0 0 0 0 0 0
1,466 1,2 0 0 0 0 0 0

1907 1,961 42 0 0 0 0 0 0
1908 1,728 0 0 0 0 0 0 0
1909 1,917 0 0 0 0 0 0 0
1910 1,733 0 228 13·2 0 0 228 1l.6
1911 1,428 0 481 27.8 0 0 481 25·2
1912 1,165 0 517 35·5 5 2.2 522 30·9
1913 1,403 0 201 13·7 0 0 201 12·5
1914 1,447 445 0 0 0 0 0 0
1919 1,786 294 0 0 0 0 0 0
191 1,756 0 0 0 0 0 0 0
1917 2,053 0 267 12·7 0 0 267 11.5
1918 1,181 0 572 34·5 0 0 572 32.6
1919 1,380 666 0 0 0 0 0 0
1920 1,~ 1,055 0 0 0 0 0 0
1921 1, 0 0 0 0 0 0 0
1922 1,472 0 0 0 0 0 0 0
1923 1,650 0 0 0 0 0 0 0
1924 1,756 0 0 0 0 0 0 0
1925 1,343 328 0 0 0 0 0 0
1926 1,331 330 0 0 0 0 0 0
1927 1,879 0 0 0 0 0 0 0
1928 1,510 0 0 0 0 0 0 0
1929 1,506 0 63 4·5 0 0 63 4.2
1930 1,06,J 0 58 6.0 0 0 58 5·2
1931 1,4 0 0 0 0 0 0 0
1932 1,465 1,076 0 0 0 0 0 0
1933 1,404 400 0 0 0 0 0 0
1934 1,677 0 0 0 0 0 0 0
1935 1,)80 723 0 0 0 0 0 0
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TABLE 4 - Continued
•

Study Period 1900-1956, Average Annual Demand - 1,106*

Shortages Shortages
Bel"" Above Falcon Total Shortages

Regulated** Spills Falcon Dam To Diablo Site Below Diablo Site
Year Supply From Falcon 'fo 'fo 'fo

1936 1,334 673 0 0 0 0 0 0
1937 1,762 0 0 0 0 0 0 0
1938 1,799 0 0 0 0 0 0 0
1939 1,746 0 0 0 0 0 0 0
1~0 1,548 0 10 0·7 0 0 10 0.6

958 742 0 0 0 0 0 01 1
1942 1,773 523 0 0 0 0 0 0
1943 1,612 0 0 0 0 0 0 0
1944 1,566 0 0 0 0 0 0 0

i~t 1,5,1 0 320 18·9 0 0 320 16·9
1,5 3 0 190 12.1 0 0 190 11.0

1947 1,340 0 484 29·1 0 0 484 26·5
1948 1,379 0 464 27·8 0 0 464 25·2
1949 1,630 0 0 0 0 0 0 0
1950 l'~a 0 rJ,2 18.1 0 0

1,~~
16.6

1951 0 1, 7 59·0 0 0 52·5
1952 585 0 1,562 82.2 0 0 1,562 72.8
1953 748 0 1,528 75·1 36 13·0 1,564 67·6
1954 1,358 0 72 28.1 0 0 472 25·7mt 1,W 0 0 0 0 0 0 0

0 TI9 50·4 0 0 779 44.8

Total 86,756 9,166 10,453 41 10,494

•
Average
Annual 1,522 161 183 12 1 0.4 184 11
Average an!Ulal reservoir loss including evaporation and other losses: 238

* For irrigation and domestic use on United States side below Diablo Dam site.

** Regulated releases at Falcon Dam plus diversions from natural flows from
Diablo site to Falcon.

0-14



APPENDlX G

ESTIMATED SPECIAL RUNlli-.p ADJUSTMENI'S
IN THE RIO GRANIE WATERSHED

PART II

APPLICATlctl OF PART I TO STUDY



•



APPENDIX G PARr II

APPLICATION OF PARr I TO STUDY

The analysis made by the I.B.W.C. and described in Appendix G, Part I provides
8 determination of the estimated total flows available to the United States under
8 combination of Treaty provisions, present conditions of use, including anticipated
full use of existing developments, and storage in Falcon reservoir and those com­
pleted in Mexico.

The results are shown by the tabulation in paragraph 34 of Appendix G, Part I,
and subsequent paragraphs. The amounts of flow 60 determined as compared to the
cumulative total runoff obtained from the analysis in this study are 86 follows:

ALL QUANrITIES IN ACRE FT./YR.

Total
Available

to U.S.

ESTlMATED BY IBWC
Diversioos
not incl.
in flow

measurement Remainder
Results of
this study

Additional
Water not
incl. in
study

Avail. to U.S.

At Diablo Dam
Site (Subbasin
15G) 1,536,000 50,000 1,486, ()(X) 1,142,378 343,622

Inflow, Diablo
D.S. to Chapeno
Gage 15R & 151
Falcon Dam Site
Subbasin 151

Sub-total

Inf'low Sub­
basin 15J

Total Mouth
of River

435,000 124,000 261,000 37,843 223,157

1,971,000 224,000 1,747,000 1,180,221 566,719

113,000 1,560,000 -1,447,000 -1,323,299 -123,701

2,084 ,000 1,784,000 300,000* -143,078 443,078
(Deficiency)

The amounts shown in the right-hand column of the above tabulation may be taken
to represent the additional water available to the United States which is not in­
cluded in the runoff results obtained by this study.

These additions are included as separate items on the summary in Table 6 and
are indicated by notes on Map No.2.

* Deficiency exists in years when flow is below average.
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SUMMARY OF RUNOFF AND Drainage Area Dnhw.Cll Area Net. Mlll1mual Run-orr
RUNOFF RATES FOR WATERSHED SlIb- in '1'll ide.... "lit Avuage Run_otr
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SUMMARY OF RUNOFF ANO Drainage Area OraJ..n.ll.gt! Area Net Kin1llwll Run-otr Net A""rll~ Run_orr
RUNOFF RATES FOR WATERSHED Sub-
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SUMMARY OF RUNOFF AND Drainage .veil. DralMi:e ....... Wet lUlllmlm ~-ort If.t A'AI",p Run-orr
RUNOFF RATES FOR WATERSHED Sub-
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SUMMARY OF RUNOFF AND Drll1n&ge Area [lr1l11l8&e Area Net Min1ml..ml Run-ott Net Aftrage Run_orr
RUNOFF RATES FOR WATERSHED SUb-
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SUMMARY OF RUNOFF AND Dra1.llqe Arel Dn.1-.p Are. I.t K.101al.lll ftwl-Cltt let Aft,.... RIm_ott
RUNOFF RATES FOR WATERSHED Slolb.

1D"~ Ou.Ul4e or.n. Dally *,Dtbly ,.''''01NO. 6 NECK&S RIVER ..... c.r.s . Ae.", Ae-rt 1~2 - 19S6 1940-- 1956

Coot-rib. OlI_Con.trlb COlltrlb. lon-Contrlb ......, "'~, ......, 8\lb-a-Iln C\mllat1ve SUb-Buio 'cw.J..uve
Sq. N1. Ikl.. K1. Sq. )(1. Sq .•1. "".. """ "".. Ae-n/Tr. Ae-n/n. Ae-rt/'tr. Ae-nltr.

0 6, 205,7611, 1,903 ,j" ,j,. ,''' 1i77,951 ~77 951 891 135 891 135

0 -30 Idl,010

® • 1,6,36 9156 uj,. '''' t.69 ~12 9fT 369 ~3 138 1 861 47)

1 0 255,596
c 1,630 ,j,. At TiM' '''3 ,16 2T1 ,16 2T1 "" "" 9CB 2119

'.an 410,589
@ , 1,889 H.D.- ,j,. ,'" 71r.9,016 1 265 293 1,)84,9)6 2 29) l.85

118,'118
• 850 M.D . ,''' 510,967 2 723 6119 72'-,868 11 879 526

~~
1,580 183,290.,' F '37 N.D. ,j" ,''' )60,962

)6' '"
6Jl5,m "',m9-'

~,fo © 266,500

'" CO
.~ • 0 ~ 1.0. Il.D. ,''' 42,920 3,127,551 )47,910 5,813,273

IF. ~. ©.. ,.,'" ','" I..•~
~ -J,.

'" •

"•• 1'l.0•• 1'10 Delenl1ned• -
® @

~~ 011. Rel ll.Iea frc. SI':D." De orll8'", - -

• •



SUMMARY OF RUNOFF AND Dra11l.&8e ANa Dra1nqe Are. Bet Kiotmum Run-orr Net A...u.ge RIm-ott
RUNOFF RATES FOR WATERSHED SUb_

1D Texaa Ultltde Tex.a Daily Month.ly """"'"NO. 1 nUI'II'n RIVER ...,. e.p.s. Ac_rt Ac-I't 1952 - 1956 1940-- 1956

COlltrtb. on_Coll.trib Cootrtb. lon-Contrlb ..~, "~l ~l Sub-llet1n Cumlative Sub_Bado Cumlatlve
Sq. Nt. Sq. Hi. Sq. Mi. Sq. Ki. Dolo Dolo Dolo Ac-rt!n. Ae-rt/rr . Ac-rt/Tr . Ae_Pt/Tr.

0 0 8,270
211<l!1., 2,627 At TimeB At Time '956 21,794 2~,813 2\12 81]

@\V t 0 0 1<0,140
B 2,451 At TtlllCB At Tll"e '955 79,740 79,740 534,714 534,714

~O
_8

8
720 7,198

@
1

i(;fi c 1,0}6 /51 1951 34 ,1]4 1"-668 235,769 o6uo<

0 0 47,548
D 1,309 At Time 8/44 1956 130,192 130 192 510,c66 510 c66

0 0 65,853©h , 1,990 At Time. At Ttme 1954 252,774 252 714 661,914 661 914

1d;
0 878 261,224

p 3,493 At Time 8/42 1956 61:6,487 1,125,121 1,240,890 ],476,166

ZO@ 4 109 122,214

'"
G 2,707 8/54 1951 566,1a2 1,691,22] 1,1]1,111 ,601',m,

-->

I'~
250 157,631

• 1,920 N.D. 9/56 1956 ]4t,160 2,032,363 1,094,461 5,701,738

-783,1<83

®~ ~® I ,06 N.D. N.D. 195' -316,911 1,715,1<12 .10,486 ,691,252

t\~
It To'" 17,845

~~
Addition '01 ter conveYI! to Trinity aterllh frail Up er sabine 1 IlBllaa Arl! 112 000

Tot&l Inc . Babine iverdo 5,803,252

N.D .• Not p.etermined

~ .b
"

c
l....
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SUMMARY OF RUNOFF ANO Dr,lUi'" Area D!'duae Are.. J.t. klll1.Jl\llll !tl.w-ort let. ",.rap Run-oN
RUNOFF RATES FOR WATERSHED Sub_

1D Tllxal ().ltdu "'x.. Ddly Mol1thl7 """"'"NO.8 - So\lf JACIlm) RIVl2I ..." C,r.s. "<:-1\ At-" 1952 ~ 1956 l~•• 1956

Coatrib. oc_CoDtrlb COlltrlb. lon-Contrlb ......, ......, ".0'." eutHluln e-l.Uft 8I1tHl... l" C\a1.ath'e
9q. N1. Sq. N1. Sq. Ni. Sq. Ki. ,,,. Do" Do" At-n/Tr. Ae-ft/Tr • Ae-Ft/Tr. Ac-rt/Tr.

'31

, 0 56,904 21),413 213,41] 553,262 ~.. 12/56 "56

18'i6
0

ii7s6 ~~~602 307,045 ~ 803.967 ~
B 156

2
45,500 -71,300 ""9,118 .46,182 1,:8.0,'67

C 11ll I.D.- 11'.0. 1952
<>" ('hx 0 0 11,795 71,"" 11,287 156.6% 156,6~

"6~
~ , 310

,_.
9/" 1951

@ t<£~ @
,,"

90,000 115,000 ~ ....,000 620,653
• It.D. It.D. ";,

<-
ToW ],978 695,~5 1.9].1.,120

'"
.~

&, Ii: ©
.2
.<
B
'i

© E ~ N.D•• Ifot Det.enJ.ned

-!1':!-.a,o I/)

V H.D...... De ndII OD flel ae. rrCIII It "nolr
-S-", .
~C'~

" -

• •
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SUMMARY OF RUNOFF AND Dr......... Are. Dra........ An. ,.1. K1n~ Rw1~Cd't "
~~ -~ let Awrap ft\II:l-o

RUNOFF RATES FOR WATERSHED so.- .. _ •."... _
..... ~... :m. ......nll.. 1llI.1l)' Montb.ly Aml\IIIJ.

NO.9- BRAZOS RIVER BUb c.r.s. Ae-It Ae-" 1952 - 1~6 l~__ 1956

Coatrlb. OQ-Contrlb CODtrlb. lon..contrlb.tAOwlt MlOl.Itlt Aaaunt SIltHI,.. ln C\IItl.Unt 8Ub_lle.dlll Cual.UVll
Sq. tt1. Sq. )(1. Sq. lU. Sq. lU. DItta o.te 0." Ae-n/tr. Ae-rt/'1'r. Ae-nln. Ae-n./Tr.

0000000
X 2 590 1.800

~ ® @
~ y li8<;n 0 0 0 0 0 0 0

~ 0 0 11,536 110,24.l1. 110,244 U6,786 u6/766
© ~ 2~ ~2

o 0 11,709
B 1.nq t u.. At ti_. 1952 1ll,218 III 218 118,856 u8 856-

o 0 4.951 19,639 19,639 tt6,911 ~,911

C 2 220 At ti•• At tt-. 1952

~~
:-;:iY. 0 -1.665 117 67,520 ~ 167,5112 ~

@ 'VY; D 3 544 At t1Jlll1 B(4) 1956
'6'o~ V ® 0 -48lI 18,971 193,)66 414,628 186,606 422,250

:b ~~~...(,'O... I 2 5~ At t1JDe. 8~~133 :~24 96,370 ~ 356,200 ~
([) @ <f) r 3 ,'00 ,.,. ll/'" ""

<. @ I 0 22,272 63, TIll ~ 2Z7,~6 ~

~
C!>o~ ~ ~~ G 1,639 --t----+-'-'-'-.+'_'_''''_~'_'9~'~'__-t- -+ --j I----,---,---,~

,,' ""'.... ~ OJ -296 43.30'- 97,6.32 ~ )63,261 1,583,446
I ,,_~< U 2021 It.D. 10/~1 1955

~
~...~% @096,4561v.,loBill,loB"55,696 455,696

J-........ ~ I 3 513 II.D. I-At t1.llee 1952

$~Q) 10I ~ ,., ....'"0 2 q;; 0 ~3,923 69,9"1 )85,659 ~ 1,169,2~ 1,625,131
~ ~I ~ ...rJ J 3.982 At t1mee 9/55 1954

'\.® '~\ <0 l 0 0 15,1046 75,979 ~ 215,6lJ 2l5,611
~ ~ ~(J K 1 112 At t1lllee At t1Jlle 1951

~ 0 0 "3,390 223,391 223,397 661,431 661/434
L 2 159 At t1.lle At t1ae 1951

tn. -~!9BO 110,717 461,516 2,020,4211 697,07 4,962,702
~ M 1.174 !'l.D. 7156 1956

-351,559 -151,274 1,669,150 332,9~ 5,315,658
•• D. 1.0. 1956

l'l'ot&l 35,400 7,440 -0- 1,800 If•• _ Ifot III term1ned ".D.-" DolpeDeu OD Re e.a.u rrc. 8el"Yolr11



SUMMARY OF RUNOFF AND Drain.p Area Oralaqe Ar.. ,et Ml.ll~ Run-Ofr JI.t. A.... l"&p! RuD-ott
RUNOFF RATES FOR WATERSHED "'b- 1n texal (luUl4e Tex.. 1»11y MolltlUy AM...,NO. 10 _ COLOlWX> RJVDI Bo.'" C.P.S. Ac.rt. Ac-rt 1m - 1956 l~-- 1956

Coutrib. IID_Contrib CODtrib. lon_Coatrib """'" ..~, """'" Sub-Ba.in C.-laUve Sub-aulD C\alAthe
Sq. M1. Sq. Mi. Sol. M1. Sq. )(1. "". """ """ Ae-n/n. Ae-n/n. Ae-n./Tr. Ac-rt./Tr.

0 0 0 0 0 0 0, 2,000 1,870

@ 0 0 0 0 0 0 0
T 7.130--- r---'-

0 0 0 0 0 0 0, 300

© ---- ----
@ 0 1,8)0

• 1,492 At U. K.D. 1953 19,868 19,868 23.910 23.910

@~
0 B7~013 il,853 91.017 112,88:; 119.7177 143,611

@ B 3.748 At u •• '''' 1952.

~.,® <1).0 0 "" :19.918 29,918 52,471 52,471
C 4,217 At UlIlCll N.D. 195;

~
C © - -.. 0 0 20,420 66"(15 ~ 105,555 ~

0 " 1,237 At t.1I11CG At. UM 1951_
b -

7 .?, .. 0 ;~tl21 107,219 ~ 116,569 ~E 2,194

0 0 35,098 125,203 ~ 125,373 ~

~~
y 3,143 At t1Jl& At ti_ 1954

0 -766 53.775 21+0,797 682,m 193,417 ~
G 2,,,,> At tlile 6/51 ,,108

<. Q)
- .

0 0 29,2U 146,064 llW,06/I 187,~ '!tI,"'"

~
J

, 11,1191 At U. At U. 19>6

0 0
l:~ll 147,844 147,64ll 1)9,565 ~I l,2ll8 At U.e " ....

~ -9112,117 -818,080 185,7511 790,81)1 199.01. 1,265.1i25
J 2,021 II.D••• 9/52 1952

I~

,,"" S 6j,,4~ 22,44<> 110,2)6 96l.121 553,569 1.818.99Ii, 2,?70 tI.D. 8 51•. ~J5~_

K -1115,543 -216,618 7411.509 -12,313 1,146,681
L 69, If.D. If.D. 1956

ToW 29.66, 10 030 _0_ 1 870

.N.D•• at Deterl..tne4 II.D..... De nca 011 R.1 ••• hoII R er"'fOlr

• • • •
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SUMMARY OF RUNOFF AND Dralnage Area Otalnaa. Aret. lIet. Mln1mull Run-orr Ket A~rap Run-ott
RUNOFF RATES FOR WATERSHED Sub_

1n TeUB ().ltllde Tex.. Dany Moothly """"'"NO. 11 LAVACA RIVm s..alll. c.r.s. Ac-Ft Ae-n 1952 - 1956 1940-- 1956

Contrtb. on_Contrib COlltrlb. lon-Cootrtb ......, ..~, ......, 8ub·llealn CIAl.UV1l $lIb·aal1l1 'cu.1.Uye
Sq. H1. Sq. Nl. Sq. 111. Sq. Xl. .." .." "''' Ae.-Ft!Yr. Ac-n/Tr . Ac.rt/TT. Ac-rt/T'r.

0 0 11.582
A 1,424 to TIme_ At TilDe '956 159,561 159,561 J6ll,338 ]611,338

0 0 6,219
• ~ to Time' At Tll1lt '956 84 ,212 24],773 250,201 6]4 ,539

"''' 2,415

,
f

f

'\ b

! 0~ ~
0\

V'" \,
I:: @



SUMMARY OF RUNOFF AND
.-

Dreluge ArtIe D!'elDqe Aree lilt Mlllu.um Run·orr Met ...'nl ....p Run-orr
RUNOFF RATES FOR WATERSHED IlIlb- "' ...~ Outl14l1 '!'Ill" Da1l)' Monthl)' ""'''"'NO. 12 GUADALUPE RIVDI ...,. c.r.s. Ae-rt Ae-rt 1952 - 1956 l~ •• 1956

Coatrib. on-Cantdb COI'Itrlb. lon-(00t1'"1b ,....." ..~, ......., eub·Badn C\al.Uve 8Ub·lladD ~t1Ye
Sq. Ill. 3q. Ill. Sq. 1t1. Sq. 1(1, Do.. Do.. Do.. Ae-n/TT. Ae-n/rr . "cortln'. Ae-n/Tr.

3 100,128, 1,516 If .D.··· 7/56 '940 lCil,~18 Ice 478 212,386 212 386

'3 ]451 62,857
B 1,350 6/56 1956 149,621 14962i 265,852 265852

0 2TI ]1,112
C 587 9/56 '956 117,O19 375, l2lI 249,6") 1li1,881

0 0 _2,800 9,199
0 1,410 10/54 1956 56,128 4)1.,852 181<,262 932,143-

t 0 -991 1,419
q,< , 236 61'7 195' 6,900 440,152 29,103 961,246

o' _88,000

"
, 672 N.D. N.D. 195' .41,000 399,'/52 -300 960,9116

'" ©
Tot-a 6,033,

~10 ,
Iii

~

\.
~.g

@
'.0 .• , t IlI!tel"ll1oe

J
".0.'· • Depends on elelL&ea fl'o Reecnrolra

0-1
®

- --

• • •
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8,529

19"
51,2'/8

19"

I------

10,013
195'

10,650
19')4

•At TIIllC.

-1-+

Ket MID~ Run·Ott Net Anra£e Run_orr

.~. 1'" 1940-_ 1956
~ - --- ... _. ..- ..

~~:~/Y;'''1~c-~i~~
SUb_Bulll 'cwuattve
Ae-rt/,rr . Ac-,t./Tr.

N.D. I • 1.146 1 148

17"'" 17"'" 6) 211 " ""
66.612 84.476 137 428 201 809

)1,330 I ]1,330
76 '"

76 ,,,

72.373 J 186,179 122.372 400.545

o..U1d.e Texae

Dra1n&&il Area

,t Detera1n

;e Tor 1922~33 nnd 53-5'

....~Dra1Dage Area

• Aver

If.D...

@

©

t
"(j

"~.
(J

"\ \
~o

~

@

J1

@

/

'",I;;

- f-- -1-- -+-
-.----!- +- --1 I I I I

-,,
V©
",
Gl

I I I -+----
I--i I 1--

-+-- --1---1 I I I

I-

H I I 1 1---1 I I f-----J I I



SUMMARY OF RUNOFF AND Dra1Dage Area Dra1Dqe Area !fet M1n1llU= Run-orr !'let J,"J"aP RIm_ott
RUNOFF RATES FOR WATERSHED Sub_

1n Texa. OJ,tllde Tena Daily Monthly -""'-NO. l~ WECD) RIVER ..". e.7.S. Ae-rt Ae_rt 1952 - 1956 1940-- 1956

Contrib. OD_Contrlb COll.trlb. Jon_Contrib ..~t ..~t ,,",w>t Sub-Betin e-lllUve Sub-latin CumJ,atbe
Sq. 1t1. Sq. /Ili. Sq. Itt. 5<1.. Mi. """ """ "".. At-n/Tr. Ae-rt!rr . A<:.-Ft/Tr. Ae-rt/Tr.

~I\i/ ~ ~
0 0

A 700 At Time N.D. 1951 25,771 2577l 13,380 13]60

28) 15,7'-5® 5

~
B "" 8/53 2/57 1956 62,247 62 21q 65,074 65 074

K~© " V 0 .87,500 .120,938, c "'" At Times 9/55 1955 -45,168 42,850 -113,391 35.057

"
~© ' '. ® 0 _2,844 27,972

0 3,313 At T1IIles 9/49 1951 31,691 74 541 99,815 1)4672
•, 0 0 3,416

E "" At Tl.JIle8 At Times 1956 13,c65 13,c65 40,545 40,5liS

@ V 0 _8,880 -~,320

.F ],"", At Timell 10/46 ''''0 12,]86 25,451 2,255 42,600

@ @ ®
~@ • 0 _2,730 12,156.. • ". G ',095 At TUies 9/44 ,'''' 59,147 ... 5" llO,300 153 100,

~v «... O~
0 0 24,80')

B 1,423 At Times At T1.I!Ie 1955 1<3,009 ,,] 005 10),681< 103 684

.0 l?' 0 0 -15,329

0 0 ~ 1 3,329 At TilDeS At Time 1955 56,eel 258,169 1~3,639 535,295
~ ®

- T7.300
213,689J 1,<::60 N.D.·.. N.D. ,''', _~~,480 _9,920 525,315

@
_71,000

153,689 -~9,058 ~76,317K ,'" N.D. N.D. 1950 _60,000

[;t Total 16,9511

V
QJ Q)

N.D•• No DeteI'lll1ne<i

It.
~ends on RIf.D.- • leases trom Reservoir

, - , • •
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SUMMARY OF RUNOFF AND Dralna,e Area Dr.l"....c Area Ket It1n1ll\llo Run orr__ - "at. ""'Inp Run_orr
RUNOFF RATES FOR WATERSHED "b· .. _ _., '0. _ I-:--::--r - __+--------,-------I

...... o,,:o.e "'" ....... uxaa DaUy Monthly Annual

NO. 15 RIO GRANDE RIVER BuID c.r .5. Aeon. Ae-pot 1952 - 1956 1940-- 1956

COlltrlb. OIl_Contrib Cootrib. lon-Contrlb AaOwlt AIrlOWlt ~t Sub·Bulo eumlaUve IlUb-Jt,lln Cu.laUve
Sq. Nt. Sq. lit. Sq. X1. Sq. J111. 0.". Dale Data Ae-rt!TT. Ae-rt!rr. "c.-nlTr. Ae-n/Tr.

/

XT 8 211i 0 0 0 0 0 0 0

o . 151 57,481© A 2Q.IM AtT111e1 10/56 1956 1<;3295 153295 451 m 451,m

o <. 0 ,,,,,.3)8 "92,877 ..
~I D 1 1o~7 At. TIllMl. 8/41 194) -68.<;56 eli 719 -1)1,005 )20 752

t:iJ NAIf 0 4r,." _... 51J 32,7 3
N '" _,..."",~8",\ .. r~,lt1§ c 19745 At TiM_ 1/54 1953 88,5011 88,5011 216,206 216,208
~._- 0

u."co "'-..@ 1/ ~ , 36 052 201 '""'" It' @ D 9 808 lO/~1I 8';;' -1941 .10665 51 8)9 -62 577 153,6)1

r.\ _ -"'20 72,099
'16; E or; 600 'I.D. 8152 1m ~ 2)6 "'607" 255,573 iI09 2QIl

l:I; 150,000
~ @ ~ ® r 4.lO'i II.D. ILD. 1956 313916 313 916 42li 554 J.24,554

VI iii ® 0 170,000
.~ ~el.,r G 12 617 11.0. At. TiM' 1953 337000 1333130 309 000 1,ldi3,51~

S ~.115 0 .190,511G _ B U)28 11'.0. 19111 .19969 1313161 2,150 1,466,260

n~ :::::----............... -916 521 1,284 991
"( ~ I 2 044 ".D.6i;~ 195~ .114,563 1 139 196 35,093 1,501,35J-

tU:::. C'i\ -6"0 441 ·1)6.19'7
'CY & J 1206 •.D.8144 1956 .628 603 510,595 1.323.299 118.05-·

@ ([) -
hoM.' 4004<; 8214 I N.n .• 1I0t. Det.e 1ned

@0
II 0 in -,,,,, ..,,till no i'· •• 1•.1"".ld un!!. r "retell eOlJd1t1l1.1 that the CIlIaW.at1VI erue FlOI' availabll 0 the

.S. e.tter 1verl1on e.r ~I rollowl
t S\lbb..1n 1150 l,~. ~ Ae .rt./Yr
t ~'bbuin 1'''1 17li7 IflO Ae.'Pt./Vr
t S\lbbuin SJ )OO,p Ae.rt/Yr



SUMMARY OF RUNOFF AND Drainage Are, Oratn&l'l Ar1l. Ifet. kln1wla Run-orr lfn J,.,.r&«e Run.oft
RUNOFF RATES FOR WATERSHED Sllb-

16 _~ S'I'RFAMS 1.11 'l"eml ()J.Ulde Tna. 01111)' Mont.hI , ""'''''NO. 11 _ RIO CIlANOl!: rNIlWlE a.eill c.r.s. Ae-11 Ae-rt 1952 - 1956 1940.- 1956

Co'ntrib. OD-Cantrib Contrlb. .on-Contrlb ......, "'=, _." Sub.a.tin C\&lIUVIl SUb-!l&lln ewuaUve
Sq. M1. Sq. 111. S<!. M1. Sq. )(1. Do" Do" "." Ae-n/Tr. Ae-rt./Tr . Ae-rt/rr . Ae-n/Tr.

,,'
i~,ooo "",000 3~6,ooo 1J5,6Iq 735,6117

'26 J.D. K.D.

• ,,' ," -.' l!a.OOO 2'0),000 5~9,OOO 414,000 1,149,6117

e .., -, , " ,~~!ooo 199,000 748,000 :J'17,coo 1,526,&'1
1 1

" , ~o l~~OOO 358,200 ,106,200 TII,353 2,296,000
N.D. N.D. 1 1

• .>< _" _" ,~~OOO 174,000 1,260,200 409,Boo 2.701,800

-

• , ~, ;!~tOOO 592,000 p..872,200 1,326,500 4,034,300

" " 1 ,

'" FOR DlAClRAM • "",
6,120 611,372 ,936,512 134,446 4,168,746

• '.D " ~-
~ SE! APP!:tiDrx ,

7,000 4),000 ,979,572 "'''' 4,266,0160

'-"" ""'" • 1 ,48 N.D. 11.0. 1955

1.100
7,000 35,000 ,014,572 78,000 1+,3",040

I If.D. If.D. 1955

'-'60
',000 30,"'" ~ot.li,972 91,58e 1J,435,626

J N.D. H.D. '.50
,",,'.

0 0 0 ,04li,972 0 ",_35,628
K 11.11.

I ToW
14,467 4,936

-

24,J49 If .11. ,044,972 61,339· 4,496,967
117 117 I,m If.D. N.D. 1943

N.lI•• Not t1eteI'lll1ned .. , t Avema _rr or Per10d 1 41_~1

'. ~ • •
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""""414000

-"'~500
"46182.,"'"mooo

"""'"cr 464000

1779!.
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tT\ ... _ .
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'-e/ _ ..~__ ...,../' -

----'''''''-'...... ,....,.__...
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V 61339 r"
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