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SECTION 1. STUDY BACKGROUND

This report presents the results and findings of a study conducted for the Texas Parks
and Wildlife Department (TPWD) and the Texas Water Development Board (TWDB) of
the potential effects on salinities in Lavaca Bay of proposed low-fiow release programs
for Lake Texana. This study effort has been funded through a TWDB research and
planning grant, and the work has been conducted by R. J. Brandes Company, in
association with Michael Sullivan and Assoc., under Contract No. 330-0644 with the
TPWD.

Lake Texana (formerly called Stage |. of Palmetto Bend Reservoir [1]') is located on
the Navidad River between the towns of Edna and Ganado in Jackson County (see
Figure 1-1). The dam and reservoir are jeintly owned by the Lavaca-Navidad River
Authority (LNRA) and the TWDB. The dam was compieted in 1981, and since that
time, the LNRA has operated the facility primarily for water supply purposes.

By virtue of its financing of the project, the TWDB owns 57.33 percent of the water
rights for Lake Texana, and LNRA owns the balance {(42.67 percent). A certificate of
adjudication for the project has been issued by the Texas Water Commission (TWC),
which authorizes an impoundment with a capacity of 170,300 acre-feet and an annual
diversion of 75,000 acre-feet. The certificate has a priority date of May 15, 1972, and
is subject to all superior and senior water rights in the Lavaca River Basin, including,
“as may be determined by the Commission, the release of water for the maintenance
of the Lavaca-Matagorda Bay and Estuary System”.

The Lavaca-Matagorda Bay and Estuary System covers about 350 square miles of
water surface area in Calhoun, Victoria, Jackson and Matagorda Counties (see Figure
1-2). It includes Matagorda Bay, Lavaca Bay, Cox Bay, Keller Bay, Carancahua Bay,
Tres Palacios Bay, several smaller bays, extensive fresh and salt water marsh areas,
and the estuarine segments of the Lavaca and Navidad Rivers and several other
tidally-influenced creeks [2]. The overall bay and estuary system receives inflow from
over 44,000 square miles of drainage area that includes all or portions of the Colorado

' Numbers in brackets refer to corresponding items in the List of References.
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and Lavaca River Basins and the Colorado-Lavaca and Lavaca-Guadalupe Coastal
Basins. The Lavaca River Basin, which includes the Lake Texana watershed,
encompasses about 2,260 square miles, or approximately 51 percent of the total
system drainage area.

The Lavaca-Matagorda Bay and Estuary System provides habitat areas and food
sources for an abundance and variety of estuarine-dependent aquatic species,
particularly fish and shellfish, and it serves as a significant resource for the commerciai
fishing industry in Texas. According to TPWD records, the Lavaca-Matagorda Bay and
Estuary System ranks second only to the Galveston Bay System in annual commercial
inshore catch (all species).

Freshwater inflows from rivers and streams and from adjacent land areas play a
dominant role in influencing the environmental behavior and condition of all estuarine
ecosystems. Salinity gradients throughout an estuary or bay are directly related to the
quantity of fresh water that flows into the system, with the lowest salinities (typically
less than 1.0 ppt) occuring at or near points where freshwater inflows are discharged.
Salinity levels gradually increase toward the Gulf where ocean salinities (on the order
of 33.0 to 35.0 ppt) prevail. It is this broad range of salinity that tends to provide stable
and suitable conditions for various aquatic species during critical stages of their life
cycles. Without enough freshwater inflow, salinities can become too high for many
organisms to effectively function; conversely, too much fresh water can cause
depressed salinities that are too low for certain marine organisms. Freshwater inflows
to bays and estuaries also transport sediments, nutrients and other food materials that
are essential for species survival. The influx of these constituents, at the proper times
and in the proper amounts, is critical with regard to the preservation and maintenance
of a viable estuarine ecosystem. Generally, these constituents are transported into the
estuarine system with flood flows.

Because of concern regarding the potential adverse impacts that Lake Texana may
have with respect to reducing the normal freshwater inflows to Lavaca Bay and its
associated estuarine water bodies, extensive studies have been undertaken by the
TWDB and TPWD for the purpose of developing an effective program for releasing
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water from the impoundment. To date, considerable data and information describing
the estuarine resources and historical inflow regimes of the Lavaca Bay system have
been compiled and analyzed [2,3], and a wide range of alternative schemes for
operating and for releasing water from Lake Texana have been proposed and studied
[2,4,5]. Still, no program for releasing water from Lake Texana for bay and estuary
purposes has been adopted and implemented.

Over the past year or so, however, the TPWD and TWDB jointly have established the
technical basis for a proposed release program for Lake Texana that appears to offer
the potential for finally being accepted and possibly resolving the freshwater inflow
issue [4]. This proposed approach is founded on the concept of maintaining, as a
minimum, certain monthly median and mean inflows to Lavaca Bay from the Navidad
River alone, based on historical pre-project hydrologic conditions, including the
extreme low flows that occurred during the drought of the 1950's. In effect, depending
on the natural hydrologic conditions that may be occurring within the Navidad River
Basin and on the amount of water stored in Lake Texana at any given time, the
TPWD/TWDB proposed release program defines the specific rate of inflow that is to be
maintained into Lavaca Bay from the Navidad River, i. e., released from Lake Texana,
for each month of the year, such that historical hydrologic influences on the estuarine
ecosystem are mimicked. The theory underlying this release program is that if the
historical freshwater inflow regime is maintained, or at least approximated, then the
estuarine ecosystem also will be preserved.

The purpose of the study described herein, in general, has been to examine the effects
of the TPWD/TWDB proposed Lake Texana release program on the Lavaca Bay
ecosystem. Specifically, this effort has focused on salinity as the indicator parameter
for the overall condition of the estuarine ecosystem, and projected salinity levels within
the bay under various release and inflow regimes have been investigated. Salinity
comparisons have been made assuming various “with” and “without™ project
conditions, as well as, difierent levels of releases from Lake Texana for alternative
release programs. |



Pursuant to the contract with TPWD, this study has been undertaken in three phases:

Phase|. Documentation of TPWD/TWDB Release Program

Phase ll. Evaluation of the Salinity Impacts

Phase ill. Modification and Analysis of Alternative Lake Texana
Release Programs

This report presents the results from the first two study phases in Sections 2, 3 and 4.
Projected salinity levels for Lavaca Bay for different cases of reservoir releases and
freshwater inflows are presented in tabular form, and plots are provided that illustrate
the effectiveness of the TPWD/TWDB proposed release program with respect to
salinity compared to conditions without Lake Texana and with Lake Texana, but
without dedicated releases. Results from performing Phase I!l of the contract, as
authorized by the TPWD and TWDB following review of the initial findings, are
contained in Section 5. These results describe salinity conditions in Lavaca Bay for
different levels of releases corresponding to operational variations in the TPWD/TWDB
proposed release program. Section 6 presents a summary of the overall study, with
conclusions.

It should be emphasized that this study has focused solely on salinity as the indicator
to test the effectiveness of the TPWD/TWDB proposed Lake Texana release programs
with regard to impacts on the Lavaca-Matagorda Bay and Estuary ecosystem. In this
sense, this effort is considered to provide an initial and preliminary assessment of bay
and estuary impacts, which should be useful in weighing current options regarding the
required releases. Certainly, there are other parameters and analyses that could and
should be considered in evaluating the overall effectiveness of the release program
that ultimately is adopted. The potential effect on nutrient loadings to the estuarine
system is an important factor to be evaluated, and an assessment of impacts on the
fisheries resources of the estuarine system would provide the ultimate test of the ability
of the release program to maintain a stable and balanced ecosystem. Other issues
include the overall effect of a fluctuating lake ievel with respect to the viability of the
inlake ecosystem, the impacts on public recreation and other uses of the lake, and the
mechanical/operational aspects of how the proposed release program can be
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physically implemented using the existing gate structures and outlet works at the dam.
These types of analyses are beyond the scope of this present study; however, they will
need to be considered and evaluated. Some of the broader issues pertaining to
impacts on estuarine nutrient loadings and fishery rescurces are being undertaken as
part of the State’s overall cooperative program for investigating the freshwater needs
of Texas bays and estuaries [3].



SECTION 2. PROPOSED LAKE TEXANA RELEASE PROGRAM

The basic structure of the TPWD/TWDB proposed release program for Lake Texana
has evolved through an extensive analytical process involving investigations of
historical hydrology, alternative release schemes and reservoir yield impacts. To date,
very little emphasis has been placed on evaluating the bay impacts of the various
alternatives for the proposed release program. Studies conducted by the TWDB [4)
have addressed as many as eight different release schedules for Lake Texana, with
the primary focus being on the development and hydrologic assessment of the
TPWD/TWDB proposed release program as described and analyzed herein.

The basis for the TPWD/TWDB proposed release program was originally formulated
by the TPWD in its initial effort to define an appropriate release schedule for Lake
Texana. The release schedule, as initially proposed, calls for the release from the
reservoir of all daily inflows up to the historical (1940 - 1979) daily equivalent of the
monthly median inflows during the months of January, February, March, July,
November and December. During April, May, June, August, September and October,
all daily inflows- up to the daily equivalent of the historical monthly mean inflow
amounts would be released. The monthly median and mean flows corresponding to
the TPWD initial release schedule are listed below:

MONTH ELOW. CFS
January 845
February 142.4
March 86.8
April 806.8
May 1,169.3
June 1,191.4
July 126.5
August 265.7
September 1,029.3
October 708.1
November 68.8
December 79.3



The consequences of making freshwater releases from Lake Texana in accordance
with the initial TPWD release schedule described above have been evaluated by the
TWDB in terms of the ability of Lake Texana to supply the permitted annual withdrawal
of 75,000 acre-feet, after having first satisfied the release requirements’. The
necessary computations were made using TWDB’s RESOP-Il reservoir operations
model, which simulates the hydraulic behavior of a single reservoir subject to monthly
inflows, demands, evaporative losses and, in this case, releases for freshwater inflows
to bays and estuaries. The results from this analysis indicate that, with the initial
TPWD release schedule in operation, only 70 percent (52,421 acre-feet) of the
authorized annual diversion (75,000 acre-feet), or only about 65 percent of the firm
annuai yield of the reservoir without releases (80,984 acre-feet), would be available as
a water supply during the critical drought period.

It has been concluded by the TWDB that such a decrease in the firm annual yield of
Lake Texana could cause the project owners to have to charge a higher price for the
remaining yield in order to pay for the reservoir and its associated water supply
facilities, which, in turn, could adversely impact financing of the project through water
sales. Lake Texana currently is operating with water sales far below the permitted
75,000 acre-foot amount. The potential benefits of the freshwater inflows under the
initial TPWD release program with regard to the Lavaca-Matagorda Bay and Estuary
System, whether ecological, economic or both, have not been evaluated by the TWDB
or the TPWD, either quantitatively or qualitatively.

As a result of the adverse yield impacts associated with the initial TPWD release
schedule, three additional release programs for Lake Texana, as variations on the
initial TPWD release schedule, have been developed and analyzed by the TPWD and
TWDB. For the first of these, instead of releasing inflows up to the historical median
flow level for the winter months and the month of July and up to the historical mean
flow level in the remaining months, release amounts are adjusted depending on the
amount of water stored in the reservoir at the beginning of each day. This storage-

' It should be noted that the actual firm annual yield of Lake Texana, as determined by the TWDB, is
80,984 acre-feet/year; hence, some 6,000 acre-feet/year of the reservoir yieki remain unappropriated.
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dependent release schedule works as follows (see Figure 2-1): (1) when the water
level in the reservoir is between elevations 42 feet MSL and 44 feet MSL, daily
releases are made in accordance with the originai TPWD release schedule, i. e. all
inflows up to the historical median flow are released during months of November-
March and July and all inflows up to the historical mean flow are released in the
remaining months; (2) at reservoir water levels between 39 feet MSL and 42 feet
MSL, daily releases are made at a rate equivalent to the historical monthly median
flows; and (3) when the reservoir water level is below 39 feet MSL, all inflows up to
the historical annual median daily inflow for the critical drought period from January,
1954, through December, 1958, or 5.0 cfs {cubic feet per second), are released. The
reservoir storage capacities and their relative portions of the total conservation pool in
Lake Texana corresponding to the various stage levels used in this release schedule
are indicated in Table 2-1.

This modified release schedule, called the multiple level release schedule by TWDB --
which for purposes here will be identified as MLRS1 -- results in a reduction in the
volume of water released downstream compared to the initial TPWD release schedule.
The effect of these reduced releases on the firm annual yield of Lake Texana also has
been analyzed by the TWDB. Since these releases are dependent on the daily stage
condition of the reservoir, TWDB developed and applied a version of the RESOP-II
model, called SIMDLY, that performs daily reservoir operation simulations with
multiple-level releases [7]. This model uses daily inflows to the reservoir and
distributes the monthly evaporation and monthly demand evenly over each month.
During a simulation, releases are determined daily as a function of the simulated
reservoir stage.

Results from operating the SIMDLY model for Lake Texana using the MLRS1 release
schedule indicate that the firm annual yield of the reservoir during the critical drought
would be 74,400 acre-feet, or slightly greater than 99 percent of the currently permitted
diversion mount, i. e. 75,000 acre-feet/year. This level of yield also is equivalent to
approximately 92 percent of the total yield of the reservoir without any releases being
made (80,984 acre-feet/year).
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RELEASE SCHEDULE

El >42'MSL Median Flows - Jan., Feb., Mar., July, Nov., Dec.
Mean Flows - Apr. May, June, Aug., Sep., Oct.
39'MSL < El <42'MSL  Median Flows - ail months
El <39'MSL 5.0 cfs

Navidad River

Mustang Creek . : N
Evaporation Precipitation

- — |
3 \ El 42' MSL 74,400 AF/yr
|

El 39' MSL

Bay and Estuary
Releases

FIGURE 2-1 SCHEMATIC OF MLRS1 LAKE TEXANA RELEASE SCHEDULE




TABLE 2-1 STAGE - CAPACITY DATA FOR LAKE TEXANA

RESERVOIR RESERVOIR PERCENT OF
STAGE STORAGE CONSERVATION
LEVEL CAPACITY STORAGE

Feet MSL Acre-Feet %
44.0 | 165,900 100.0
42.0 147,000 88.6
41.0 140,250 85.1
40.0 129,700 78.2
39.0 125,000 75.3

Source: Reference [4]



The formulation of the MLRS1 release schedule appears to consider three primary
interests: (1) to allow the maximum permitted municipal and industrial diversions from
the reservoir; (2) to provide adequate downstream inflows to Lavaca Bay; and (3) to
be sensitive to the onset of a drought. The first seems to have been accomplished in a
determinate manner, viz., firm annual yield equal to 99 percent of the authorized
diversion amount, and the third perhaps has been met, in at least an approximate
sense, though it is not tied to any recognizable drought definition. The extent to which
the second goai has been achieved has not been analyzed by TWDB or TPWD.

The second variation cn the original TPWD release schedule has been formulated by
making a minor modification to the MLRS1 release schedule. This second variant,
designated MLRS2, has the same release rates as MLRS1, but expands the range of
applicability for the highest release-rate zone from a minimum cutoff elevation of 42
feet MSL to 41 feet MSL (see Figure 2-2). At elevation 41 feet MSL, the storage
capacity in Lake Texana is 140,250 acre-feet, which represents 85.1 percent of the
total conservation pool. The extra foot of capacity in this highest release band is taken
from the middle range, which for MLRS2 is reduced to the elevation range between 39
feet MSL and 41 feet MSL. The zone for the lowest release rate (5.0 cfs) is unchanged
from the MLRS1 release schedule.

Because the only months impacted by the MLRS2 release schedule with respect to
MLRSH1, i. e., shifted from the middle zone to the upper zone, would be those requiring
median-based releases anyway in the upper zone, the potential effect of MLRS2 on
the ability of the reservoir to supply the authorized annual diversion amount of 75,000
acre-feet is virtually unchanged from that of MLRS1. Hence, more than 99 percent of
the authorized diversion amount stili could be met from Lake Texana even under the
worst drought conditions of record.

The third variation in the TPWD’s original release schedule, designated MLRS3, has
been produced by further adjusting the release-zone definitions. For the MLRS3
release schedule, the middle zone has been eliminated and the upper zone has been
extended downward to a minimum cutoff level at 40 feet MSL. The original TPWD
release schedule applies when the reservoir stage is between 40 and 44 feet MSL,
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RELEASE SCHEDULE

El > 41'MSL Median Flows - Jan., Feb., Mar., July, Nov., Dec.
Mean Flows - Apr. May, June, Aug., Sep., Oct.
39'MSL < El < 41'MSL  Median Flows - all months
El <39 MSL 5.0cfs

Navidad River

Mustang Creek
ghree Evaporation Precipitation

Yield
\\ El 41' MSL » I 74,400 AF/yr
El 39' MSL

Bay and Estuary
Releases

FIGURE 2-2 SCHEMATIC OF MLRS2 LAKE TEXANA RELEASE SCHEDULE



and the lowest-level release amount of 5.0 cfs applies whenever the daily stage falls
below 40 feet MSL (see Figure 2-3). At elevation 40 feet MSL, the storage capacity in
Lake Texana is 129,700 acre-feet, which represents 78.2 percent of the total
conservation pool.

Results from operating the SIMDLY model using the MLRS3 release schedule indicate
essentially no change from MLRS1, or MLRS2, with regard to the ability of Lake
Texana to supply the authorized annual diversion of 75,000 acre-feet. For the MLRS3
release schedule, the firm annual yield as determined by TWDB is 74,400 acre-feet. A
visual comparison of the monthly flow frequency exceedence curves for MSRL1 and
MSRL3 as presented by TWDB [4], both mapped against historical flows, indicates no
perceptible difterence between the two sets.

The MLRS3 release schedule, as described above, is the same release schedule
referred to in this study as the TPWD/TWDB proposed release program. The
freshwater inflows to Lavaca Bay from the Navidad River that result from this release
program are described in Section 3, along with corresponding inflows from the
remainder of the Lavaca Bay drainage area. The impacts of these inflows on salinity
leveis in Lavaca Bay are analyzed and discussed in Section 4. The effects on Lavaca
Bay salinities of varying the minimum cutoff level of the MLRS3 release scheduie over
the entire depth of the reservoir are described in Section 5. These results have been
developed through Phase Il of the contract, following authorization from the TPWD
and TWDB.
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RELEASE SCHEDULE

El > 40' MSL Median Flows - Jan., Feb., Mar., July, Nov., Dec.
Mean Flows - Apr. May, June, Aug., Sep., Oct.
El <40'MSL 5.0 cfs

Navidad River

Mustang Creek . N
Evaporation Precipitation

- |
74,400 AF/yr

El 40' MSL

Bay and Estuary
Releases

FIGURE 2-3 SCHEMATIC OF MLRS3 LAKE TEXANA RELEASE SCHEDULE
(TPWD/TWDB PROPOSED RELEASE PROGRAM)



SECTION 3. LAVACA BAY INFLOWS

Lavaca Bay historically has received inflows primarily from the Lavaca and Navidad
Rivers, which join together to form a single watercourse approximately ten miles above
the upper reach of Lavaca Bay (see Figure 3-1). The flows in both of these rivers
have been measured since the late 1930’s at gages located just above their
confluence, with the gage on the Navidad River near Ganado relocated in May, 1980,
to avoid backwater effects from Lake Texana. There are approximately 2,950 square
miles of drainage area that contribute inflows to Lavaca Bay [2]. Of this amount, about
1,880 square miles (or 64 percent) are above the lower gages on the Lavaca River
(817 square miles above the gage near Edna) and the Navidad River (1,062 square
miles above the gage near Ganado). For purposes of this report, the portion of the
drainage area above the lowest gages on the Lavaca and Navidad Rivers is referred
to as the “gaged area”. The remainder of the drainage area below the two lowest river
gages is called the “ungaged area”.

The historical total annual inflows to Lavaca Bay and Matagorda Bay (1941 - 1987),
excluding Colorado River inflows, as compiled by TWDB [3] are listed in Table 3-1. As
shown, they have ranged from a minimum value of 38,169 acre-feet in 1956 to a
maximum of 3,245,480 acre-feet in 1973, and they have averaged 1,241,902 acre-
feet/year over the period of record. The statistical characteristics of these annual
inflows to Lavaca and Matagorda Bays are presented in Table 3-2. Analysis of the
arithmetic mean, standard deviation and skewness coefficient indicates a relatively-
normal distribution of these annual data. The median of the data (1,120,440 acre-
feet/year) is only slightly smaller than the mean, which suggests that the arithmetic
mean is an appropriate measure of the central tendency of the total annual inflows to
Lavaca and Matagorda Bays.

Corresponding statistical parameters for the historical total monthly inflows to Lavaca
Bay and Matagorda Bay [3] are presented in Table 3-3. As indicated, the historical
minimum monthly inflow to the bays was only 27 acre-feet, which is equivalent to an
average daily inflow of less than 0.5 cfs (cubic feet per second); this occurred during
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TABLE 3-1 HISTORICAL TOTAL ANNUAL INFLOWS TO LAVACA-MATAGORDA
BAYS, EXCLUDING COLORADO RIVER INFLOWS (3]

ANNUAL LAVACA BAY INFLOW (ACRE-FT)

Year Combined inflow
1941 2798189
1942 B83265
1943 504855
1944 1452387
1945 727130
1946 1974102
1947 640216
1948 515117
1949 1060587
1950 343404
1951 265319
1952 808798
1953 574598
1854 52734
1955 445983
1956 38169
1957 2065694
1958 980220
1959 1549894
1960 2834351
1961 2228327
1962 453518
1963 266261
1964 538793
1965 1120440
1966 920530
1967 1331009
1968 2075177
1969 1564041
1970 1588943
1871 1125417
1972 1600797
1973 3245480
1974 1818849
1975 1068210
1976 1403443
1977 1093710
1978 1204806
1979 2559546
1980 724315
1981 2212538
1982 1383954
1983 1712436
1984 587440
1985 1601041
1986 874979
1987 1550393

Source: Reference [3]



TABLE 3-2 STATISTICAL ANALYSIS OF HISTORICAL TOTAL ANNUAL
INFLOWS TO LAVACA-MATAGORDA BAYS, EXCLUDING
COLORADO RIVER INFLOWS [3]

Lavaca Bay annual combined inflow, 1941-1987

X1: Combined Inflow

Maan: Std. Dev.: Std. Emror: Vatiance: Cosl. Var.: Count:
1.241902404E6 | 7.627204397E5 | 1,112542104E5 | 5.81742469E11 [ 61.415483419 |47
Minimum: Maximum: Range: Sum: Sum of Sar.: # Missing:
38169 3245480 3207311 58369413 9.92492679E13 |0
t 95%: 95% Lowaer: 895% Upper: t 99%: 99% Lower: 99% Upper:
2.239658652E5 | 1.017936539E6 | 1.465868269E6 | 2.989544143E5 | 9.429479899E5 | 1.540856819E6
# < 10th %: 10th %: 25th %: 50th %: 75th %: 90th %:
5 363921.8 600634 1120440 1600980 2225169.2
# > S0th %: Mode: Geo. Mean: Har. Mean: Kurtosis: Skewness:
5 . 9.482451127E5 | 4.885326245E5 | -.135410139 625440613
Source: Reference [3]



TABLE 3-3 STATISTICAL ANALYSIS OF HISTORICAL TOTAL MONTHLY

INFLOWS TO LAVACA-MATAGORDA BAYS, EXCLUDING
COLORADQ RIVER INFLOWS ({3]

Lavaca Bay monthly combined inflow, 1941-1987

X4: Combined Inflow

Mean: Std. Dev.: Std. Error: Variance: Coef. Var.: Count:
1.03491867E5 | 1.553994763ES | 6543.438375544] 2.41489972E10 | 150.156220761 | 564
Minimum: Maximum: Range: Sum: Sum of Sar.: # Missing:
27 1218729 1218702 58365413 1.96366450E13 |0
t 95%: 95% Lower: 95% Upper: t 99%: 99% Lower: 99% Upoer:
12353.90307424! 9.063795895E4 | 1.163457751E5 | 16912.94107589] 8.657892595E4 | 1.204048081E5
# < 10th %: 10th %: 25th %: 50th %: 75th %: 90th %:
56 4833.2 13511 38595.5 122895 285684.1
# > 90th %: Mode: Geo. Mean: Har. Mean: Kurtosis: Skewness:
56 8042 3.750048854E4 | 4221.976503867] 10.138968856 | 2.826106117
Source: Reterence [3]




the month of January, 1957. The maximum monthly inflow to the bays occurred during
June, 1973, when 1,218,729 acre-feet flowed into the system. For the 1941-1987
period of record, the total monthly inflows to Lavaca and Matagorda Bays have
averaged 103,492 acre-feet, which is equivalent to a mean daily flow of about 1,740
cts. Comparison of the arithmetic mean, standard deviation and skewness coefficient
indicates a non-normally distributed data set skewed significantly to the right. The
median of the data (38,596 acre-feet/year) is considerably less than the mean, and the
variance is about 200,000 times larger than the mean. What this signifies is that the
arithmetic mean is not an appropriate measure of the central tendency of this data set.
More appropriate measures of central tendency would be the median (50%
exceedence frequency) or the geometric mean. In this case, these parameters are
nearly the same, and both are only a fraction of the arithmetic mean.

The historical exceedence frequency relationship for the combined annual flows of the
Lavaca and Navidad Rivers from the gaged area [3] is shown in Figure 3-2. The curve
drops off markedly at about 92-percent exceedence frequency indicating the presence
of very few periods of extremely low flows. The relative horizontal nature of the curve
illustrates the tightness of the flow variations from year to year.

The TWDB has analyzed flows for the Lavaca and Navidad Rivers from the gaged
area with respect to the total inflows to Lavaca Bay and Matagorda Bay [3]. Figure 3-3
illustrates the historical relationship between these annuatl flows since 1940 until the
time Palmetto Bend Dam was closed to form Lake Texana in 1980. As shown, the
contribution of inflow to Lavaca and Matagorda Bays from the ungaged area has been
substantial compared to that from the gaged area. This is significant because it
suggests that the salinities in Lavaca Bay are influenced, to a large extent, by flows
from the lower portions of the overall drainage area, particularly from below Lake
Texana.

The drainage area for Lake Texana encompasses approximately 1,400 square miles,
all of which, of course, is within the Navidad River Basin [6]. Of this amount,
approximately 76 percent contributes inflows to the reservoir directly through the
Navidad River, with the balance coming primarily from the Mustang Creek watershed.
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FIGURE 3-2
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The incremental drainage area of Lake Texana below the gage site on the Navidad
River includes about 340 square miles. With respect to the runoff from the entire
drainage area that contributes inflows to Lavaca Bay, Lake Texana controls
approximately 47 percent. Hence, about half of the freshwater inflows to Lavaca Bay
presently are uncontrolled (see Figure 3-1).

For purposes of analyzing Lavaca Bay inflows, several different sets of monthly flow
data have been compiled from the previous studies conducted by the TWDB and the
TPWD. These include the following data sets, each of which is tabulated for the period
1941 through 1979 and contained in the Appendix A of this report:

1. Historical gaged flows as measured at the gage on the Lavaca River
near Edna [6].

2. Historical gaged flows as measured at the gage on the Navidad River
near Ganado [6].

3. Total inflows into Lake Texana, recognizing senior water rights and
including rice irrigation return flows from water diverted from the
Colorado River Basin by the Garwood Irrigation Company [4].

4. Inflows to Lake Texana from the Mustang Creek watershed, recognizing
senior water rights, as determined by TWDB and TWC [6].

5. Historical inflows to Lake Texana from the Mustang Creek watershed as
simulated by the TWDB [6].

6. Total inflows to Lavaca Bay from the ungaged area below the gage on
the Lavaca River near Edna and below Lake Texana [6].

7. Flood spills from Lake Texana as simulated by the TWDB using the
RESOP-Il model with inflows to the reservoir from Data Set No. 3 above
and with firm annual yield operation and no bay and estuary releases

[4].

8. Flood spills and releases from Lake Texana as simulated by the TWDB
using the SIMDLY model with inflows to the reserveir from Data Set No.
3 above, with firm annual yield operation, and with daily releases
according to the TPWD/TWDB proposed release program, MLRS3 [4].
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From these various sets of flow data, four different cases of inflows to Lavaca Bay have
been established to provide a basis for evaluating the inflow and salinity impacts of the
TPWD/TWDB proposed Lake Texana release program. These are:

Case A. Historical inflows.

Case B.  Historical inflows, with senior water rights recognized above
Lake Texana, but without Lake Texana in operation.

Case C. Historical inflows, with senior water rights recognized above
Lake Texana and with Lake Texana in operation, but without
TPWD/TWDB proposed release program.

Case D.  Historical inflows, with senior water rights recognized above
Lake Texana and with Lake Texana in operation with the
TPWD/TWDB proposed release program, MLRS3.

The Case A inflows represent historical conditions as reflected by the gaged flows for
the Lavaca and the Navidad Rivers (Data Set Nos. 1 and 2), plus the simulated
historical Mustang Creek inflows to Lake Texana (Data Set No. 5), plus the total
ungaged inflows to Lavaca Bay from the drainage area below the lower Lavaca River
gage and below Lake Texana (Data Set No. 6). For Case B, the total inflows to Lavaca
Bay have been established by adding the gaged flows for the Lavaca River (Data Set
No. 1) to the total inflows to Lake Texana {Data Set No. 3) and the total ungaged
inflows to Lavaca Bay from the drainage area below the lower Lavaca River gage and
below Lake Texana (Data Set No. 6). For Case C with Lake Texana in operation but
without any provisions for bay and estuary releases, the sum of the gaged flows for the
Lavaca River (Data Set No. 1), the simulated spills from Lake Texana (Data Set No. 7)
and the total ungaged inflows to Lavaca Bay from the drainage area below the lower
Lavaca River gage and below Lake Texana (Data Set No. 6) has been used for the
total Lavaca Bay inflows. Similarly, for Case D with the TPWD/TWDB proposed
release program (MLRS3) in effect, the total inflows to Lavaca Bay have been
determined by adding the gaged flows for the Lavaca River (Data Set No. 1) to the
simulated spills and releases from Lake Texana (Data Set No. 8) and the total
ungaged inflows to Lavaca Bay from the drainage area below the lower Lavaca River
gage and below Lake Texana {(Data Set No. 6).
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The monthly inflows to Lavaca Bay for these four cases (A, B, C and D) for the pariod
1941 through 1979 have been calculated and are summarized in tabular form in
Appendix B of this report. Corresponding statistical parameters for these four sets of
monthly Lavaca Bay inflows are listed in Table 3-4. Minimum, maximum and average
monthly values are indicated in the table, along with the 10-, 50- (median) and 80-
percent monthly exceedence flows. These exceedence flows represent the average
monthly inflow levels that are exceeded the indicated percentages of the time. For
example, 80 percent of the time the historical average monthly inflow to Lavaca Bay
(Case A) exceeded 55 cfs, whereas with all senior water rights satisfied within the
Lake Texana watershed (Case B), an average monthly inflow of only 43 cfs is
exceeded 80 percent of the time. With Lake Texana in operation without any low flow
releases, i. e. with only flood spills discharged into Lavaca Bay (Case C), the 80-
percent exceedence flow is reduced to 15 cfs. With the TPWD/TWDB proposed
release program (MLRS3) in effect (Case D), the 80-percent exceedence flow is
increased to 22 cfs. These are the trends that would be expected with respect to these
different data sets.

It is interesting to note that the effect of the TPWD/TWDB proposed release program
(MLRS3) on average monthly flows is minimal, i. e. 891 cfs for Case C without the
releases and 893 cfs for Case D with the releases. It is apparent that the higher flood
flows and spills dominate the average monthly fiow vaiues. The higher 10-percent
exceedence flows exhibit similar characteristics for the same reason. Also, it should
be pointed out that, although the median inflow for Case D, i. e. with Lake Texana in
operation with the TPWD/TWDB proposed release program in effect, is about 30
percent less than the baseline median flow (Case B), it is approximately 42 percent
greater than the median inflow without the release program. This increase in the
median flow condition of 68 cfs (229 - 161 = 68) is equivalent to about 49,000 acre-feet
per year of additional inflows to Lavaca Bay that are the direct result of the low-flow
releases. Hence, the TPWD/TWDB proposed release program for Lake Texana does
provide for significant increases in the median inflows to Lavaca Bay compared to the
no release (full capture mode) condition, which is significant with respect to the overall
salinity conditions in the estuarine system.
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Case A.

Case B.

Case C.

Case D.

TABLE 3-4

LAVACA BAY INFLOW CASE

Historical inflows.

Historical inflows, with senior water rights
recognized above Lake Texana, but without
Lake Texana in operation.

Historical inflows, with senior water rights
recognized above Lake Texana and with
Lake Texana in operation, but without

TPWD/TWDB proposed release program.

Historical inflows, with senior water rights
recognized above Lake Texana and with
Lake Texana in operation with TPWD/TWDB
proposed release program.

STATISTICAL COMPARISON OF LAVACA BAY TOTAL INFLOW CONDITIONS

MINIMUM MAXIMUM AVERAGE

MONTHLY MONTHLY MONTHLY 10 50 80
FLOW FLOW FLOW PERCENT PERCENT PERCENT

cfs cfs cfs cfs cfs cfs

0 15,908 1,012 1,576 370 55

0 15,621 1,021 1,597 330 43

0 15,493 891 1,316 161 15

0 15,428 893 1,337 229 22



SECTION 4. LAVACA BAY SALINITIES

In this study, the determination of salinities in Lavaca Bay corresponding to different
levels of freshwater inflow has been made using previously developed regression
relationships relating monthly salinity concentrations at specific locations in Lavaca
Bay to specified monthly quantities of freshwater inflow. Two different sets of monthly
regression equations have been applied for this purpose. One set was developed
during the late 1970's by the TWDB during studies of the influence of freshwater
inflows on Texas bays and estuaries [2]. In this report, these equations are referred to
as the “gage site” series of salinity-flow regressions because they are based on the
sum of the flows that occur at the lowest gage sites on the Lavaca River (near Edna)
and the Navidad River (near Ganado). The other set, which was developed by the
TWDB as part of the Lake Texana Post-impoundment Study in the early 1980’s [6], is
called the “total inflow™ series of salinity-flow regressions bacause they utilize the total
inflow to Lavaca Bay as the independent flow parameter.

The two different sets of monthly salinity-flow regression relationships for Lavaca Bay
have been used in this study primarily because of their availability. Inasmuch as both
sets of equations were specifically derived for and are directly applicable to Lavaca
Bay and since both sets can be readily utilized to predict salinities using
straightforward computer processing, both have been applied in this study to project
the salinity effects of the various inflow regimes. Based on the results from statistical
analyses of the salinities determined with the two sets of regressions as originally
performed by TWDB (see Tables 4-1 and 4-3), the total inflow series of equations
(Post-Impoundment Study) would appear to predict salinities in Lavaca Bay that are
more representative of actual historical conditions than the gage site regressions (LP
106). Still, the monthly coefficients of determination (r2) for the gage site regressions
indicate that these equations are capable of explaining a majority (average r2 of 0.62)
of the variation in the Lavaca Bay salinities.

Both sets of regressions are considered to be appropriate for purposes of this
investigation since it is primarily the relative change in salinity conditions with inflows
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that is of most concern. In effect, the relative trends exhibited by the results from one
set of monthly salinity-flow regression relationships have been used to verify
corresponding results from the other set of equations. Results from both sets of
regression equations are presented herein.

The gage site series of monthly salinity-flow regression equations [2] is listed in Table
4-1. As indicated, these equations relate the salinity concentration in Lavaca Bay in
parts per thousand (ppt) to a single value of monthly flow expressed in cubic feet per
second (cfs). In these equations, this flow is equal to the sum of the mean daily flows
passing the lowest streamflow gages on the Lavaca and Navidad Rivers during a
given month. The salinity concentration calculated with a particular equation for a
given month of the year represents the average value of salinity for the month
corresponding to its specified average flow value. The location of the calculated
salinity value is in the upper end of Lavaca Bay. The following equation relates these
calculated salinity values in upper Lavaca Bay (Sp) to corresponding values in the
lower to middle section of Lavaca Bay (S ).

S = 3.883 (Syp) 073

In applying the gage site series of salinity-flow regressions to evaluate salinities in
Lavaca Bay for different inflow conditions relating to Lake Texana releases, four
different sets of monthly flows at the Lavaca and Navidad River gages have been
determined. These correspond to the four different cases of total inflows to Lavaca
Bay as defined in the previous section, i. e. Cases A, B, C and D. These flow sets for
the Lavaca and Navidad River gage sites are referred to as follows:

Case A'.  Historical flows at the lowest Lavaca and Navidad River gages.

Case B’. Historical flows at the lowest Lavaca and Navidad River gages,
with senior water rights recognized above Lake Texana, but
without Lake Texana in operation.

Case C'. Historical flows at the lowest Lavaca and Navidad River gages,
with senior water rights recognized above Lake Texana and with
Lake Texana in operation, but without TPWD/TWDB proposed
release program.
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TABLE 4-1 MONTHLY SALINITY-FLOW REGRESSION EQUATIONS BASED ON LAVACA
AND NAVIDAD RIVER GAGE SITE FLOWS (LP 106)

H : Regression Equation Correlation ° Explained Standard Error F-test
Station : (lass : (S, in ppt and Q_ in cfs) : Coefficient : Variation : of Estimate :
a/ : : r O : s :
- - - - - - e -
~0.266 49 -0.440
85-1~3 Daily Sy = 2613.1 Q.3 (I Qeg) " 0.81 0.66 - o
i=1
-0.464 0.462t
Jan. S =200.14Q e ' 30 <0< 3,700 0.82 0.67 0.462 wh
-0.498 0.572t
Feb. S = 249.76 Q e ' 40 £ 0« 4,100 0.75 0.56 0.572 **
-0.450 0.435t
Mar, § = 151.76 Q e ' 30 Q< 4,100 0.81 0.65 0.439 k¥
-0.412 0.436¢
Apr, 5 = 157.37 ¢ e ' 30<Q< 6,400 0.81 0.65 0.436 **
* -0.416 0.673t
May S = 150.41 Q e ' 30 <0< 7,300 0,68 0.46 0.673 *x
-0.397 0.631t
Jun, 5 =108.70 Q e ' 25 < Q < 14,300 0.70 0.49 0.631 *x
-0.583 0.362
Jul. S = 280.58 Q e 30<Q< 7,500 0.89 0.80 0.362 *k
-0.435 0.501t
Aug. S =159.42 Q e ’ 30 <0< 2,000 0.68 0.47 0.501 *x
-0.418 0.443t
Sep. S =159.42 Q@ e ' 40 < Q < 6,500 0.77 0.59 0.443 **
-0.437 0.476t
Oct. 5 =157.44 @ e ' 25 < Q< 6,300 0.83 0.69 0.476 **
-0.487 0.582t
Nov, 5 = 206.210Q e ’ 30 <Q< 9,900 0.79 0.63 0.582 *k

{continued)



Standard Error :

H Regression Equation - Correlation Explained F-test
Station : Class : (St in ppt and Qt in cfs) : Coefficient : Variation : of Estimate :
a/ t : r :  r? : S, :

-0.597 0.467t

85-1n3 Dec. S = 413,714 Q e ’ 50<0< 4, 400 0.86 0.75 0.476 *k
~0.451

85-1n3 All S = 182,16 Q ’ 25 < 0 < 14,300 0.78 0.6% 0.533 *k

Months

0,73

85-13 Spatial = 3,883 SBS 0.83 0.69 —_ wh

vs 150-4

*#  Indicates a statistical significance level of o= 0.01 (highly significant}.

a/ See Pigure 3-9,

Source: Reference [2]



Case D’. Historical flows at the lowest Lavaca and Navidad River gages,
with senior water rights recognized above Lake Texana and with
Lake Texana in operation with TPWD/TWDB proposed release
program (MLRS3).

The Case A flows represent historical conditions as reflected by the historical gaged
flows for the Lavaca and the Navidad Rivers (Data Set Nos. 1 and 2 in the previous
section). For Case B’, the appropriate sum of the flows at the gage sites has been
established by adding the gaged flows for the Lavaca River (Data Set No. 1) to the
total inflows to Lake Texana (Data Set No. 3), less the Mustang Creek inflows to Lake
Texana adjusted for senior water rights (Data Set No. 4). For Case C’ with Lake
Texana in operation but without any provisions for bay and estuary releases, the total
of the gaged flows for the Lavaca River (Data Set No. 1) and the simulated spills from
Lake Texana (Data Set No. 7) has been used for the sum of the flows at the gage sites.
Similarly, for Case D’ with the TPWD/TWDB proposed release program in effect, the
appropriate sum of the flows at the gage sites has been determined by adding the
gaged flows for the Lavaca River (Data Set No. 1) to the simulated spills and releases
from Lake Texana (Data Set No. 8).

Tabulations of these four sets of flows representing flow sums at the Lavaca and
Navidad River gage sites are presented in the tables in Appendix C for the 1941
through 1979 period. The corresponding statistical parameters for these data sets are
listed in Tabie 4-2. As expected, the trends exhibited by these different flow cases
under low flow conditions, i. e., 80-percent exceedence flows, are similar to those
indicated by the statistical analysis of the total inflows to Lavaca Bay for the
corresponding cases in Table 3-4 in the previous section. The average monthly flows,
however, indicate some inconsistencies between the historical flows (Case A’) and
those for the other cases which include only unappropriated inflows to Lake Texana. It
is possible that the flow values used for the ungaged and tributary flows in the various
data sets are not based on consistent data.

The monthly salinity-inflow regression equations for total inflows to Lavaca Bay are
listed in Table 4-3. As shown, these equations utilize values of the total inflows to
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TABLE 4-2 STATISTICAL COMPARISON OF FLOW CONDITIONS FOR THE

LAVACA AND NAVIDAD RIVER GAGE SITES

LAVACA AND NAVIDAD RIVER FLOW CASE

Case A'. Historical flows at the lowest Lavaca and
Navidad River gages.

Case B’. Historical flows at the lowest Lavaca and
Navidad River gages, with senior water
rights recognized above Lake Texana, but
without Lake Texana in operation.

Case C'. Historical flows at the lowest Lavaca and
Navidad River gages, with senior water
rights recognized above Lake Texana and
with Lake Texana in operation, but without
TPWD/TWDB proposed release program.

Case D’. Historical flows at the lowest Lavaca and
Navidad River gages, with senior water
rights recognized above Lake Texana and
with Lake Texana in operation with the
TPWD/TWDB proposed release program.

MINIMUM MAXIMUM AVERAGE
MONTHLY MONTHLY MONTHLY
FLOW

FLOW FLOW
cfs cfs

0 14,275

0 14,408

0 15,382

0 15,317

cfs

878

891

880

882

10 50 80
PERCENT PERCENT PERCENT
cfs cfs cfs
1,365 301 38
1,371 301 42
1,281 159 15
1,306 226 22



TABLE 4-3 MONTHLY SALINITY-FLOW REGRESSION EQUATIONS BASED ON TOTAL
INFLOWS TO LAVACA BAY (POST IMPOUNDMENT STUDY)

Months Regression Pquation Regression Limits Correlation Explained Standard Error

(S in ppt, Q in cfs) cfs Coefficient Variation of Estimate

() (r?) (Se)

Jan S =112.3{Q_ . +0 ) 29 32.4 - 7,070 93 87 165

m : m—1 Qm . ’ . . .
Feb s = 136.7 (Q_, + Qm)‘-”‘ 56.7 ~ 7,550 .94 .89 .157

N ‘0300 8
Mar s, = 113.3(Q , +Q) 46.1 - 5,730 .94 .88 .142
-.316 _
Apr S, = 126.9 (Q_, + Q) 56.4 -10,280 .93 .86 .168
May 5, = 629.6 (0.25xQ £Q ; + Q) 115 -10,960 .87 .76 .388
_ -.600
Jun S =772.2 (0.25xQ_, +0Q _, + Q) 192 -19,180 .90 .81 .328
~ -.729 :

Jul S = 1,504 (0.5xQ ,+0Q | +Q) 337 -17,550 .98 .95 .158
A S =3,571 (0.5x0_ . + +0)° 8% 288 - 9,840 .91 82 .328
vg m ' : 2 Qm-l Qm ! *

Se S = 846.9 {(0.5xQ_ . + + g ) 807 262 ~ 8,950 .82 67 432
p m * : m-2 Qm—l Qm ' * )
Oct S = 619.3 (0.25xQ_ - + +0)7°%%0 190 - 8,350 95 .90 238

m * . m-2 Q-1 Qm ' - )
N s =1,114 (0.25 + + 0% 470 - 9,830 97 95 174
ov m = 1 B x Qo5+ 0 Y, ’ . . .
Dec s =123.6 (Q_, + Qm)"'3'3 41.3 - 7,180 .94 .88 .152

Source: Reference [6]



Lavaca Bay (cfs) for the current month (Q,,) and the two preceding months (Q,.; and
Qo) to calculate the current-month average salinity concentration (ppt) in the upper
end of Lavaca Bay. These inflows correspond to those presented for the four cases in
the previous section, i. e., Cases A, B, C and D.

Examination of the statistical parameters listed in Tables 4-1 and 4-3 for the two sets of
monthly salinity-flow regression equations for Lavaca Bay suggests that the total infiow
regressions (Post Impoundment Study [6]) may provide a better characterization of the
relationship between monthly inflows to Lavaca Bay and the resulting salinities than
the gage site flow equations (LP 106 [2]). Based on the indicated values of correlation
coefficients and explained variations (r2), it would appear that the total inflow
equations produce fairly accurate estimates of the bay salinities. It should be noted,
however, that both of these sets of regression equations were derived using salinity
data corresponding to a limited time frame and a limited range of flow conditions. The
total inflow salinity data set (Post Impoundment Study) included 115 salinity
measurements made during the period 1960 through 1980, with most of the data
obtained during 1974, 1975 and 1976. The salinity data used to derive the gage site
equations were based on 87 values measured during the period February, 1968,
through August, 1976. Neither of these data collection periods included extended low
flow conditions similar to those that characterized the critical drought of the 1950’s;
hence, the utility of the regression equations has not been fully verified and tested for
these types of extreme flow conditions. Although salinity data corresponding to the
1950’s drought conditions are not available for Lavaca Bay, extensive salinity
measurements in the bay have been made since 1980, and these data should be
used to update and refine the existing salinity-flow regression equations. The TWDB
has initiated efforts to make these analyses, but they have not been completed.

For purposes of evaluating the effectiveness of the TPWD/TWDB proposed Lake
Texana release program (MLRS3) for maintaining acceptable salinity conditions in
Lavaca Bay, salinities corresponding to the freshwater inflow conditions for Cases B
and B’ are considered to be the baseline. These are the salinities that should be used
for comparison with the salinities associated with the freshwater inflow conditions with
Lake Texana in operation, i. e., Cases C and C’ without the TPWD/TWDB proposed
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release program and Cases D and D' with the TPWD/TWDB proposed reiease
program (MLRS3) in effect. The freshwater inflow conditions corresponding to Cases
B and B, C and C’, and D and D’ all are based on the same total inflows into Lake
Texana, i. 8., gaged flows adjusted for all water rights senior to the Lake Texana
permit, and the same Lavaca River flows, i. e., historical gaged flows.

Salinity results for freshwater inflows corresponding to Cases A and A’ (historical
flows) are presented solely to provide a reference condition with respect to historicai
inflows to Lavaca Bay. Reservoir simulations of Lake Texana operated assuming
historical inflows were not available from the TWDB for this study. Because the
primary focus of TWDB’s investigations to date has been primarily to examine the
effects of Lake Texana releases on the firm annual yield of the reservoir, which
requires the consideration of only unappropriated inflows that are junior (with respect
to water rights) to the impoundment, simulations with either the RESOP-Il or the
SIMDLY modsels have not been made by TWDB for the purpose of evaluating the
behavior of Lake Texana under historical inflow conditions with alternative release
schemes. In the absence of these simulated results, the analyses in this study have
been limited to evaluations based only on the unappropriated inflows to Lake Texana.

The salinity regression equations listed in Tables 4-1 (gage site) and 4-3 (total inflow)
have been applied using the four corresponding cases of gaged river flows and total
Lavaca Bay inflows for the 1941-1979 period. Two computer programs have been
developed, one for each set of monthly regression equations, to perform these
calculations sequentially from month to month beginning in January, 1941. The basic
output from these programs is an array of average monthly salinity values for all of the
monthiy flows and inflows analyzed, i. e., 1941-1979. The results based on the total
Lavaca Bay inflow regressions are presented in the tables in Appendix D. The
corresponding results determined using the gage site regressions are listed in the
tables in Appendix E.

The average salinity concentrations calculated for each of the gaged river flow and
total Lavaca Bay inflow cases are listed in Table 4-4. As expected, the trend in
salinities shows an increase from the highest freshwater inflow conditions (Cases A
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TABLE 4-4 LAVACA BAY AVERAGE SALINITIES DETERMINED
WITH THE TOTAL INFLOW AND THE GAGE SITE
SALINITY-FLOW REGRESSIONS (1941-1979)

AVERAGE
SALINITY
ppt
TOTAL LAVACA BAY INFLOW REGRESSIONS
Case A. Historical inflows. 14.46
Case B. Historical inflows, with senior water rights recognized 15.14
above Lake Texana, but without Lake Texana in operation.
Case C. Historical infiows, with senior water rights recognized 19.77
above Lake Texana and with Lake Texana in operation,
but without TPWD/TWDB proposed release program.
Case D. Historical inflows, with senior water rights recognized 17.95
above Lake Texana and with Lake Texana in operation
with TPWD/TWDB proposed release program.
LAVACA AND NAVIDAD RIVERS GAGE SITE REGRESSION
Case A'. Historical flows at the lowest gages on the Lavaca and 15.58
Navidad Rivers.
Case B'. Historical flows at the lowest Lavaca and Navidad River 15.64
gages, with senior water rights recognized above Lake
Texana, but without Lake Texana in operation.
Case C'. Historical flows at the lowest Lavaca and Navidad River 20.15
gages, with senior water rights recognized above Lake
Texana and with Lake Texana in operation, but without
TPWD/TWDB proposed release program.
Case D'. Historical flows at the lowest Lavaca and Navidad River 17.68

gages, with senior water rights recognized above Lake
Texana and with Lake Texana in operation with the
TPWD/TWDB proposed release program.



and A’, historical flows) to the lowest freshwater inflow conditions (Cases C and C’,
with Lake Texana, but without any release program in effect). The average salinities
with the TPWD/TWDB proposed Lake Texana release program (MLRS3) in effect
(Cases D and D') are somewhat higher than those for the baseline inflow conditions, i.
e., Cases B and B’, which reflects the impact of the lower inflows to Lavaca Bay with
Lake Texana in operation. The slight differences between the Cases B and B’
baseline salinities and those corresponding to historical flow conditions {Cases A and
A) are due to the adjustments for senior water rights in the inflows to Lake Texana for
the baseline cases. The cverall effect of the TPWD/TWDB proposed release program
(MLRS3) is to reduce the average salinity level by about 2.0 to 2.5 ppt compared to
conditions without any release program in operation (Cases C and C’).

The variations of the monthly salinities corresponding to the various flow cases and
regression relationships over time are illustrated by the plots in Figures 4-1 through 4-
4 for Cases A, B, C and D and in Figures 4-5 through 4-8 for Cases A’, B’, C' and D'.
Although it is difficult to make meaningful comparisons of salinity variations indicated
in these plots, it is apparent that the TPWD/TWDB proposed release program for Lake
Texana (Cases D and D' in Figures 4-4 and 4-8, respectively) is effective in eliminating
many of the elevated salinity conditions, or spikes, that are prevalent in the salinity
results corresponding to the no release conditions (Cases C and C' in Figures 4-3 and
4-7). Certainly, the salinity-time graphs with the releases from Lake Texana are more
reflective of the baseline conditions (Cases B and B’) than the corresponding plots
without the releases.

One point of significance that is illustrated by the salinity-time plots relates to the
baseline salinities that are indicated for the critical drought period during the 1950’s
without Lake Texana in operation (see Figures 4-2 and 4-6). The baseline salinity
levels during this low-flow period regularly exceed 35 ppt. Even the projected
salinities corresponding to historical flow conditions are substantially elevated above
normal Gulf salinity levels (see Figures 4-1 and 4-5). This suggests that releases from
the reservoir during critically-low flow periods such as those which occurred during the
drought of the 1950’s probably can not be effective in lowering the bay salinities to
acceptable levels. There simply is not enough water available from all sources to
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significantly reduce the bay salinities.

A more definitive measure of the effectiveness of the TPWD/TWDB proposed Lake
Texana release program for maintaining acceptable salinity levels in Lavaca Bay is
provided by a comparison of the predicted salinities with established salinity viability
limits for the organisms that typically use Lavaca Bay for habitat and nursery purposes.
Such limits (upper and lower salinity concentrations) have been determined through
previous studies conducted by the TWDB [2,6]. These bounding salinity
concentrations for upper Lavaca Bay for each month of the year are listed in Table 4-5,
along with those previously established by TWDB for the eastern end of Matagorda
Bay. While other investigators may prefer some other variations of the salinity viability
limits for Lavaca Bay, the values in Table 4-5 are considered to be appropriate for use
in this study for the purpose of evaluating the relative effectiveness of the TPWD/TWDB
proposed Lake Texana release program (MLRS3).

To provide a basis for comparing the Lavaca Bay salinity viability limits with the
calculated salinity results corresponding to the various freshwater inflow cases and
salinity regressions, monthly frequency-duration analyses have been performed for
each set of predicted salinity data. Using all of the calculated monthly salinity values
for a given month of the year for a particular freshwater inflow case and regression
formulation, the frequencies at which specified levels of salinity are exceeded by the
calculated values (or are less than) have been determined using a modified monthly
flow-duration computer program. With this information developed for each freshwater
inflow case and regression equation form, the exceedance frequencies of the
calculated values have been be determined for the specific monthly salinity viabiiity
limits listed in Table 4-5.

The results from the salinity frequency-duration analyses are summarized in tabular
form for each freshwater inflow case and for both of the salinity regression formulations
in Appendix F. Plots of the frequencies (percent of the time) at which the calculated
monthly salinities are less than specific values based on the Lavaca Bay total inflow
regressions are presented in Figure 4-9 for all months of the year and in Figures 4-10
through 4-13 for the individual months of March, May, June and September,
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TABLE 4-5 SALINITY VIABILITY LIMITS FOR THE LAVACA BAY ECOSYSTEM

: Salinity 1in : Salinity in

: Upper Lavaca Bay a/ : Eastern End of Matagorda Bay b/

(ppt) (ppt)
Month Upper ¢/ : Lower ¢/ : Median Upper ¢/ : Lower ¢/ : Median

: Viability : Viability: Historic : Viability : Viability : Historic

: Limit : Limit : Salinity : Limit : Limit : Salinity
January 20 10 13 30 10 19
February 20 10 12 30 10 19
March 20 10 12 25 10 19
April 15 5 13 20 5 21
May 15 1 10 20 5 19
June 15 1 9 20 5 19
July 20 10 1 25 10 21
August 20 10 17 25 10 24
September 15 5 13 20 5 23
October 15 5 13 20 5 20
November 20 10 13 30 10 19
December 20 10 14 30 10 19

a/ Represented by the average of sampling sites 1, 2, & 3 on linesite 85 (Figure
3-9)

b/ Represented by the average of sampling sites 1, 2, & 3 on linesite 333, site
330, and sites 1, 2, & 3 on linesite 340 (Figure 3-9)

</ These values estimate the limits of long-term viable species activity at
control points in ‘the system, and not individual organism survival limits
(Table 9-1).

Source: Reference [2]
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respectively. These months have been identified by TPWD staff as being critical with
regard to inflow effects on estuarine ecological activities in Lavaca Bay.
Corresponding plots based on the salinities predicted with the gage site salinity-flow
regressions are presented in Figures 4-14 through 4-18. ‘

On each of these graphs, frequency curves for the three flow cases corresponding to
baseline conditions {Cases B and B’) and conditions with Lake Texana in operation
without (Cases C and C’) and with (Cases D and D’) the TPWD/TWDB proposed
release program (MLRS3) are shown. As expected, the curves consistently indicating
the highest levels of salinity in the bay are those with Lake Texana in operation (full
capture mode) without any release program in effect (Cases C and C'). The lowest
salinity values, of course, are associated with the baseline flow cases, i. e., without
Lake Texana in operation. The curves resulting from operating Lake Texana with the
TPWD/TWDB proposed release program in effect fall in between. The sets of salinity
frequency curves based on all of the monthly data (Figures 4-9 and 4-14) suggest that
with the release program in operation, the salinities in Lavaca Bay will be less than 15
ppt about 50 percent of the time {median condition), instead of less than about 13 ppt
under the baseline conditions. Without the release program, the average salinities
would be less than 15 to 17 ppt about 50 percent of the time. Simiiarly, 80 percent of
the time, the average salinities would be less than about 22 to 23 ppt under baseline
flow conditions, but would rise to a level less than 28 to 30 ppt with the release
program in operation. Without the release program, the corresponding 80-percent
salinities are considerably higher at levels less than 36 to 37 ppt. Viewed in another
way, if salinities less than 20 ppt, for example, are considered to be essential for
certain species utilizing Lavaca Bay, these conditions would prevail about 75 percent
of the time under the baseline conditions and about 65 percent of the time with Lake
Texana in operation with the TPWD/TWDB proposed release program (MLRS3) in
effect. With Lake Texana in full capture mode operation without any releases to the
bay, salinities less than 20 ppt would occur only about 55 to 60 percent of the time.

A summary of the salinity frequency-duration results compared to the lower salinity
viability limits for individual months of the year is presented in Table 4-6, and a
corresponding comparison for the upper salinity viability limits is provided in Table 4-7.
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TABLE 4-6 PROBABILITIES THAT THE LOWER SALINITY VIABILITY LIMITS WILL BE VIOLATED

MONTH LOWER PROBABILITY THAT SALINITY JS LESS THAN THE INDICATED LOWER SALINITY VIABILITY LIMIT _
SALINITY
VIABILITY | TOTAL LAVACA BAY INFLOW CONDITION | LAVACA/NAVIDAD R. GAGE SITE FLOW CONDITION
LIMIT CASE A CASE B CASE C CASE D CASE A’ CASE B' CASE C CASE D

JAN 10.0 0.154 0.128 0.128 0.128 0.385 0.385 0.385 0.308
FEB 10.0 0.282 0.282 0.282 0.256 0.385 0.385 0.359 0.359
MAR 10.0 0.205 0.205 0.205 0.179 0.333 0.333 0.256 0.256
APR 5.0 0.c00 0.000 0.000 0.000 0.026 0.026 0.026 0.026
MAY 1.0 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
JUN 1.0 0.000 0.000 0.000 0.000 0.000 6.000 0.000 0.000
JUL 10.0 0.769 0.744 0.641 0.615 0.359 0.359 0.282 0.256
AUG 10.0 0.385 0.359 0.231 0.256 0.179 0.179 C.154 0.154
SEP 5.0 0.179 0.154 0.128 0.128 0.103 0.103 0.128 0.128
OCT 50 0.231 0.256 0.231 0.231 0.077 0.077 0.128 0.128
NOV 10.0 0.410 0.436 0.385 0.385 0.308 0.308 0.282 0.256
DEC 10.0 0.128 0.128 0.077 0.077 0.359 0.359 0.359 0.256
AVERAGES .- 0.229 0.225 0.192 0.188 0.209 0.209 0.196 0.177




TABLE 4-7 PROBABILITIES THAT THE UPPER SALINITY VIABILITY LIMITS WILL BE VIOLATED
MONTH UPPER  |____PROBABILITY THAT SALINITY IS GREATER THAN THE INDICATED UPPER SALINITY VIABILITY LIMIT
SALINITY
VIABILITY | TOTAL LAVACA BAY INFLOW CONDITION | LAVACA/NAVIDAD H. GAGE SITE FLOW CONDITION
LMt CASE A CASE B CASE C CASE D CASE A’ CASE B' CASE C' CASE D’
JAN 20.0 0.231 0.282 0.359 0.385 0.282 0.282 0.436 0.410
FEB 20.0 0.205 0.205 0.333 0.308 0.231 0.231 0.359 0.308
MAR 20.0 0.205 0.205 0.282 0.231 0.231 0.231 0.385 0.231
APR 15.0 0.436 0.231 0.590 0.564 0.436 0.436 0.538 0.462
MAY 15.0 0.282 0.179 0.333 0.333 0.333 0.333 0.385 0.333
JUN 15.0 0.154 0.128 0.256 0.231 0.256 0.231 0.333 0.256
JuL 20.0 0.103 0.103 0.231 0.154 0.154 0.179 0.590 0.308
AUG 20.0 0.205 0.308 0.462 0.462 0.333 0.359 0.667 0.436
SEP 15.0 0.308 0.282 0.615 0.513 0.410 0.385 0.615 0.487
ocT 15.0 0.385 0.256 0.538 0.513 0.538 0.538 0.641 0.590
NOV 20.0 0.359 0.385 0.538 0.538 0.410 0.410 0.564 0.538
DEC 20.0 0.333 0.385 0.487 0.487 0.359 0.359 0.564 0.487
AVERAGES -- 0.267 0.246 0.418 0.393 0.331 0.332 0.508 0.404




In each table, the corresponding Lavaca Bay salinity viability limits from Table 4-5 are
listed for each month of the year, and the probabiiities that these viability limits will be
violated are indicated based on the caiculated monthiy salinity values for each of the
different freshwater inflow cases and salinity regression formulations. In reviewing the
information presented in these tables, it important to consider first the probabilities that
the salinity viability limits are violated under historical flow conditions (Cases A and A’)
and the baseline flow conditions without Lake Texana in operation (Cases B and B’).
As indicated, violation probabilities for these cases in the 0.2 to 0.3 range are
common, with the probabilities for violations of the upper viability limits during the fall
and early winter months on the order of 0.4 to 0.5. Stated another way, this means that
even with freshwater inflows to the bay under historical and baseline conditions, there
is a 20- to 50-percent chance, depending on the month of the year, that the salinities in
the bay will exceed the upper viability limits. Hence, even without Lake Texana in
operation, significant violaticns of the salinity viability limits are to be expected.

The effectiveness of the TPWD/TWDB proposed Lake Texana release program for
maintaining proper salinity levels in Lavaca Bay can be evaluated with the information
in Tables 4-6 and 4-7 by comparing the viability limit violation probabilities for Cases D
and D' (with Lake Texana in operation with the MLRS3 release program in effect) with
those indicated for the baseline conditions (Cases B and B’) and for the case with
Lake Texana in the full capture mode without the release program in effect (Cases C
and C’). Although the evaluation of violations of the lower viability limits is somewhat
obscured by normal over-freshening of the bay during flood flow periods, it is
interesting to note that the violation probabilities that result from the inflows associated
with the proposed Lake Texana release program actually are less than the historical
(Cases A and A’) and baseline (Cases B and B’) probability levels. This is because
inflows to the bay during normally high-flow periods (when the lower salinities would
occur) will be reduced with Lake Texana in operation, even with the release program
in effect; consequently, salinities will be correspondingly higher. Under these high-
flow conditions, if violations of the lower salinity viability limits normally would have
occurred, the probabilities that these vioiations will continue to occur with Lake Texana
in operation will be reduced. This is illustrated by the corresponding probabilities for
Cases B and B’ and Cases D and D’ in Table 4-6.
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At the other end of the salinity scale for the upper salinity viability limits (Table 4-7), the
effect of having Lake Texana in operation with the proposed MLRS3 release program
in effect generally will be to decrease the violation probabilities with respect to the
case without the release program. With the release program in effect, lower
probabilities of violations of the upper salinity viability limits are indicated for practically
every month for both of the salinity regression formulations. For example, in
September, the probabilities that the 15-ppt viability limit will be exceeded with the
proposed MLRS3 release program in effect are 0.513 and 0.487 based on the salinity
values caiculated with the total inflow regressions (Case D) and the gage site
regressions (Case D’), respectively. The corresponding violation probability with Lake
Texana in operation without the TPWD/TWDB proposed release program in effect is
0.615 for both sets of regressions, i. e., Cases C and C'. Hence, the effect of the
proposed releases during the month of September will be to reduce the periods of
violations of the upper salinity viability limit by more than 10 percent. Instead of
violations occurring over 60 percent of the time without the releases, they will occur
about 50 percent of the time with the release program in effect. Considering all
months, the proposed MLRS3 release program (Cases D and D’) reduces the average
monthly probabilities for violations of the upper salinity viability limits by 2.5 percent
(Case C) and 10.4 percent (Case C') overall in comparison to the current full capture
mode of operating Lake Texana without dedicated low-flow releases.

In considering the probabilities for violations of the monthly salinity viability limits as
presented in Tables 4-6 and 4-7, it is important to recognize that the critical periods
with regard to estuarine salinity conditions occur during the spring (March through
May) and early fall months (September and October). TPWD staff have indicated that
these are the times when proper amounts of freshwater inflows to the bay are essential
in order to maintain acceptable salinity levels for indigenous and transient estuarine
faunal species.

Another way to evaluate the effectiveness of the proposed Lake Texana release
program is to consider the numbers of consecutive-month events during which certain
salinity levels are exceeded (or less than) for the various cases of inflows to Lavaca
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Bay. Considering the same sets of calcutated monthly salinity values used to develop
the probabilities of viability limit violations presented above (Cases A through D and
Cases A’ through D’), the specific numbers of consecutive-month events during which
the calculated salinities are less 5.0 ppt and greater than 25.0 and 35.0 ppt are
presented in Table 4-8. These figures have been derived based on the results from
the entire 1941-1979 simulation period that was used for all of the analyses.
Maximum numbers of events for various consecutive-month durations ranging from
one month to 19 months are indicated based on the entire 39-year (468-month)
simulation period. It should be pointed out that the numbers of consecutive-month
events listed in the table are mutually exclusive, in that, none of the shorter-duration
events that may be contained within longer-duration events are accounted for and
included in the numbers of events specified for the shorter-duration consecutive-month
periods.

Examination of the figures presented in Table 4-8 indicates trends similar to those
exhibited by the violation probabilities in Tables 4-6 and 4-7. The numbers of
consecutive-month events during which bay salinities exceed either the 25.0 ppt or the
35.0 ppt limit are less for the cases with the proposed Lake Texana release in effect
(Cases D and D') than for the cases without the releases (Cases C and C’). These
data also indicate that, with Lake Texana in operation, most of the higher numbers of
consecutive-month events characterized by elevated salinities occur as short term
events, i. e., only one or two months in duration. Generally, for consecutive-month
events longer than three months, the numbers of events when salinities exceed 25.0
ppt for the case with the Lake Texana release in effect are about equal to the figures
corresponding to the baseline case without Lake Texana in operation.

The basic question to be addressed with regard to the effectiveness of the
TPWD/TWDB proposed Lake Texana MLRS3 release program is whether or not the
proposed releases will adequately reduce the chances that the salinity viability limits
for Lavaca Bay will be violated. For example, considering the salinity results in Table
4-7 derived with the gage site regression equations, is it acceptable to reduce the
average percentage of time that the salinity levels in the bay will exceed the upper
viability limits from 50.8 percent (with Lake Texana operated in the full capture mode)
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TABLE 4-8

/l / / b 7
il JBcY
ANALYSIS OF VIOLATIONS OF SALINITY VIABILITY LIMITS

FOR VARIOUS CONSECUTIVE-MONTH EVENTS DURING M% ¢
1941-1979 SIMULATION PERIOD

/%

NUMBER OF CONSECUTIVE-MONTH EVENTS WITH SALINITIES LESS THAN 5.0 PPT

CONSEG-  MAXIMUM
UTIVE NUMBER CASEA CASEB CASEC CASED CASEA' CASEB CASEC CASED
MONTHS  OF EVENTS
1 468 4 4 4 3 26 30 31 29
2 467 9 11 13 12 3 3 4 5
3 466 7 g 5 6 3 2 1 1
4 465 1 2 2 2 0 0 0 0
5 464 0 0 0 0 0 0 1 1
6 463 2 1 1 1 0 0 0 0
7 462 1 0 0 0 0 0 o 0
NUMBER OF CONSECUTIVE-MONTH EVENTS WITH SALINITIES GREATER THAN 25.0 PPT
CONSEC-  MAXIMUM
UTIVE NUMBER CASEA CASEB CASEC CASED CASEA CASER CASEC CASED
MONTHS  OF EVENTS
N 4(/ A
iT. &
1 488 9 12 14 10 19 ‘17 28 77
2 467 4 2 5 4 6 8 11 a7
3 466 4 2 4 0 2 3 7 4
4 465 0 1 3 2 1 1 3 1
5 464 0 1 0 1 2 2 1 0
6 463 0 2 3 1 1 1 1 2
7 462 0 0 o 0 0 0 4 1
8 461 0 0 2 2 1 1 0 1
9 460 1 1 1 1 0 0 0 1
10 459 0 0 0 1 0 0 0 1
11 458 0 0 2 1 0 0 1 0
12 457 0 0 0 0 0 0 1 0
13 456 0 0 0 0 0 0 0 0
14 455 1 1 0 1 0 0 0 0
15 454 1 1 1 0 0 0 0 0
16 453 0 0 0 0 1 1 1 0
17 452 0 0 0 0 0 0 0 0
18 451 0 0 0 0 0 0 1 o/
19 450 0 0 1 1 0 0 0 A

y



TABLE 4-8 ANALYSIS OF VIOLATIONS OF SALINITY VIABILITY LIMITS
FOR VARIOUS CONSECUTIVE-MONTH EVENTS DURING
1941-1979 SIMULATION PERIOD

CEVISED @ 5-2-9 RTRW

NUMBER OF CONSECUTIVE-MONTH EVENTS WITH SALINITIES LESS THAN 5.0 PPT

CONSEC- MAXIMUM
UTIVE NUMBER CASEA CASEB CASEC CASED CASEA' CASEB' CASEC CASED

MONTHS  OF EVENTS

1 468 4 4 4 3 26 30 R 29
2 467 9 11 13 12 3 3 4 5
3 466 7 9 5 6 3 2 1 1
4 465 1 2 2 2 o] 0 0 0
5 464 0 a 0 0 0 0 1 1
6 463 2 1 1 1 0 0 0 0
7 482 1 0 0 0 0 0 0 0

NUMBER OF CONSECUTIVE-MONTH EVENTS WITH SALINITIES GREATER THAN 25.0 PPT

CONSEC- MAXIMUM

UTIVE NUMBER CASEA CASEB CASEC CASED CASEA' CASEB CASEC CASED
MONTHS  OF EVENTS
iy i I
1 468 9 12 14 10 19 A7 28 A3
2 467 4 2 5 4 6 6 11 I
3 466 4 2 4 0 2 3 7 4
4 465 0 i 3 2 1 1 3 1
5 464 0 1 0 1 2 2 1 0
6 463 0 2 3 1 1 1 1 2
7 462 0 0 0 0 0 0 4 1
8 461 0 o} 2 2 1 1 0 1
9 460 1 1 1 1 0 0 0 1
10 459 0 0 0 1 0 0 0 1
11 458 0 0 2 1 0 0 1 0
12 457 0 0 0 0 0 0 1 0
13 456 0 0 0 0 0 0 0 0
14 455 1 1 0 1 0 0 0 0
15 454 1 1 1 0 0 0 0 0
16 453 0 0 0 0 1 1 1 0
17 452 0 0 0 0 0 0 0 0
18 451 0 0 0 ] 0 0 1 o |
19 450 0 0 1 1 0 0 0 A0




TABLE 4-8 ANALYSIS OF VIOLATIONS OF SALINITY VIABILITY LIMITS

FOR VARIOUS CONSECUTIVE-MONTH EVENTS DURING
1941-1979 SIMULATION PERIOD ‘

LeWWSED @ S5 -2-9( RTRWD

NUMBER OF CONSECUTIVE-MONTH EVENTS WITH SALINITIES LESS THAN 5.0 PPT

CONSEC- MAXIMUM

UTIVE NUMBER CASEA CASEB CASEC CASED CASEA' CASEB' CASEC' CASED
MONTHS  OF EVENTS
1 468 4 4 4 3 26 ao 31 29
2 467 9 11 13 12 3 3 4 5
3 466 7 9 5 6 3 2 1 1
4 465 1 2 2 2 0 0 0 o
5 464 o] 0 0 0 0 0 1 1
6 463 2 1 1 1 0 0 0 0
7 462 1 0 0 0 0 0 0 0
NUMBER OF CONSECUTIVE-MONTH EVENTS WITH SALINITIES GREATER THAN 25.0 PPT
CONSEC- MAXIMUM |
UTIVE NUMBER CASEA CASEB CASEC CASED CASEA' CASEB' CASEC CASED

MONTHS  OF EVENTS

2
1 468 9 12 14 10 19 A7 28
2 467 4 2 5 4 6 6 11
3 466 4 2 4 0 2 3 7
4 465 0 1 3 2 1 1 3
5 464 0 1 -0 1 2 2 1
6 463 0 2 3 1 1 m 1
7 462 0 0 0 0 0 0 4
;! 461 0 0 2 2 1 (03 o
9 460 1 1 1 1 0 0 0
10 459 0 0 0 1 0 0 0
11 458 0 0 2 1 0 0 1
12 457 0 0 0 0 0 0 1
13 456 0 0 0 0 0 o . 0
14 455 1 0 0 0 0
15 454 1 0 0 0 0
16 453 0 0 0 0 1 @ ]
17 452 0 0 0 0 0 0 0
18 451 0 0 0 0 0 0 @
19 450 0 0 ® ® 0 0 0

:%ooooooo-g-a-a@o—h\a¥
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TABLE D-2 SIMULATED LAVACA BAY MONTHLY-AVERAGE SALINITIES FOR CASE B

BASED ON TOTAL LAVACA BAY INFLOW REGRESSIONS

SURAARY W MOMITHLY SALENITIES N LAVACA SAY 8ASED ON (DWR LAKE TEXAMA FOST-IHFNUNOHENT $-0 REGRESSIONG IN FFT

YEAK

1941
1942
1743
1944
1945
19446
1947
1948
19479
1950
1951
1952
1953
1954
1933
1956
1937
1958
17359
1958
1761
1962
1963
1964
1943
19646
19467
1968
1969
1770
1971
1972
1973
1974
1975
1976
1977
19v8.
1979

AVERAGE
HAXTHAUM
MIMIMUN

STD nev

JAN FER T Ark HAY JUn o ALIL, SEF ocT MOV DEC
12,20 9.47 8.137 .52 3.5 2.49 1.892 4.74 7.14 7.16 6-99 12.46
17.17 16.03 15.94 18.41 7.36 17,46 347 4.04 6.90 13.49 15.34 16.98
17.01 17.11 14.19 14,19 15.27 15.44 12,91 17.54 20,95 28.39 9.66 19.65

7. b 8.7k 8. 42 8.38 L. 20 5. bk 5. 4t P16 13,65 14.52 14.57 12. 41
11.59 12.47 15.72 9.5 .22 1v.9n 17.84 8.19 9.44 14.07 27.10 21.77
15.24 10.11 10.2% 12.72 ¥.10 4.4% 3.a7 4,55 5. 03 4.18 3.82 19.67
11.3@ 19,75 135,53 14.70 7.73 7.19 .51 27.99 22071 28.92 A1 A 18.78
16,84 13.12 1243 15.00 7.85 7.09 Y 34.27  D2E.B7 39. 81 A%5. 29 33. 64
29,66 14.70 13,334 9.1 6.27 .46 15.94 29,51 17,72 5.18 AL76 11.9@
11.27 12.43 15. ah 1762 17.28 16,32 g, 0L 17.36  28.6) 30. a6 A%5. 80 42,20
36,86 335,32 27.21 26.97 43,90 1. 49 H.n4 17.2/ 17.3% 15. 48 28.47 33.38
35.48 2567 21.72 12.81 5.31 5.1 5. 4% °8.1) 29. 89 33.23 14.19 11.44
13,39 19.354 21,22 24.4Y 7.36 4.85 /.59 7.13 2.1y 9.49 22.94 [ 26.89
37.35 57 3L 7% 4% . e 5. 0n 45. 69 45, Vi A5.99 __ 4%5.84
28.15 T 4,73 7.43 25,50 17.2% 19.38 . ¢ :

R 45000 o BRI TTAB 00 T A5 R TR 0
.55 4.27 12. 49 13, A 4.52
120 11.532 27.9 11.08 9.47
b.4b 4. 96 19. 44 1.8 6. 96
3,61 7,89 2,74 6.59 .83
4.71 2.42 3.74 3. 3 371 4,66 19.47
11.: 18.0) 16.78@ 16.61 17.31 39.71 20.99
345,54 1%5. 47 2709 24,30 42.24 a1.21 19.51
171 4@ 9.4 17.34 11.81 11.47 29. 64 27.29
4,42 3.76 12.87 22,34 17.76 6.74 9.88
5.6 4.44 10. &4 14.74 20.83  38.75  32.94
25.74 24.99 2. 44 3.4 3.58 5.22 22.35
2.61 1.62 301 12. 89 13.86 16. 64 14. 60
4.39 4.37 25.M 0 29, 14.67 16.10 14.17
4. 4k 3. 83 12.07 8.22 5.55 6.42 24,75
27.55 24.10 9.1 4.4/ 4,41 .48 11.95
Lz P77 18.13 14.53 18.35 22.46 22,13
2.1 1.23 2.1 5.0 3.86 4,04 14.20
5. n9 4.u1 .23 4.17 1.38 4,93 .69
3,61 275 6.1 19, 35 14.69 22,69 14.61
6.2 a.54 9.04 14.69 8.76 7.01 7.76
7.19 .59 13.45%  21.94  29.19 14.89 16. 44
12,73 9.%6 17.37 370 3.84 .61 15.78
3.39 2. 58 7.9/ 4.5 4.94 9.78 21.09

18. 67 15. 46 15.53 16.23 17, 44 10,37 9.39 15. 7% 14.99 15,45 18.61 19.43
4. 99 35.75 36.355 45.99 45.00 45.v9 45.4@ aL.ve 45w 45,00 45,08  45.90

8.23 7.69 8. 42 6.98 328 o1 1.0 2l 3.00 .58 .88 7.76

?. a4 .37 5.22 4.3 11.44 7.492 .47 M. 91 14,20 11.74 14.74 1817

ANMUAL

6.85
11.79
16.21
10.89
13.70

7.76
17.88
Du.Bl
13.28
21.34
25,45
17.85
14.83
58.28
23.3@
A1.90
19.98
13.87

8.79

8.15

7.82
17.01
26,12
17.34
11.40
14,99
179.99

.81
11.98

7.94
18. 64
12.27

7.25

8.12
11,31
11.89
12.083
11.92

7.79

15,14



TABLE D-3 SIMULATED LAVACA BAY MONTHLY-AVERAGE SALINITIES FOR CASE C
BASED ON TOTAL LAVACA BAY INFLOW REGRESSIONS

SUKMARY OF ROMTHLY SALIMITIES IN LAVACA EAY EASID ON ThWk | AKE TEXAMA FPOST--THMEOUNDMENT S-G RLGRESSIONS IN FFT

YEAR JaN Fiig HAK AR HAY JUN UL Al SEF ocy NGOV DEC ANNUAL
1941 12.48 9.68 8.94 7.64 .08 ToH3 1.8¢4 3.4 7.8% 7.59 6.39 13.19 7.89
1942 17.27 2L.97 18.23 10,57 7.74 15.v8 3.57 4..41 7.9 14.20 02,42 21.24 13.97
1943 19.1Y 19.26 15,10 15. %% 7R, 54 pele i V7 19.73 27.7% 39. 34 47,00 12.24 11.38 23,17
1944 9.33 8.39 8.9y 8.46 5.34 5.83 A6 45,9 22,74 22,04 25.42 13.18 15.11
1945 11.49 13.08% 17.25 Y.65 b, 41 10,0 33,80 10.37 19. 48 19.84 A5. 00 35,23 18.28
1944 17.39 14,44 19, 43 13,44 9.87 4.75 5.2 S.u9 5.0/ 4.13 3.98 19.94 8.24
1947 11.56 11.87 17.2¢ 14.3H 7.57 7. 4% H.o7 45. ha 4%, 90 47,09 435,89 39.9) 24.23
1948 24.96 14.9%7 13.04 14,39 8.42 8.17 V. 38 45,49 435. 04 45. 80 4500 4275 26.71
194y 24,64 23.03 21.58 19.12 A 43 12. 069 27.43 At 0B 39.564 4.99 12,39 20.23
1939 11.44 13.93 16,39 21,437 D475 11.34 9.44 2291 4%5. ¥V 45.00 AS5.00 24.87
1951 42.98 43.19 38.21 41.14 A%i. 80 24,40 21.43 4% @n 49.99 15,89 43.54 38.59
1952 43.34 372.%5 32.99 18,18 &.98 5.55 %.13 AU v4 AT 27.92 13.33 26.82
19453 14.3¢% 25,11 29.24 31.4Y 7.94 7. 46 H. b4 12,50 8.18 27.0¢ AR 76 18.54
1954 AT Y 40,53 43,309 29.856 35.149 4. Y9 45,40 45 . 4wd 45.94 4%. 09 45. 90 42,375
1954 A5. 64§ 37.35 14,14 134, 7H 16.79 084011 CBALHF SA5, 80 A% 00 | 31.20
19354 Y P 1] g1} TTAS. AN e e ATLRG 0 aL.m3s 44,55
1997 5.92 13,42 35.98 3.34 10.16 14.89
1938 13.73 4%, WY 16. 44 14,42 14.84 16.51
195¢ L.17 ek 14. 41 14.49 6.07 12.93 9.88
1964 14.99 5.72 2.17 2.9 o1 2.93 8. 48 8.87
1964 04,72 4. k9 Dobl 4.84 3.28 4.85 19.77 8.83
1942 19. 49 1.5.55 14.76 4.1 09,44 A5_00 29.462 23.79
1963 4%. 09 4%, ve 4%, a0 4%, @n 45. 6@ A5. 90 34.9) 37.089
1964 44, 48 21.74 .08 45, u% 14.5 29.97 44,93 28.59
1965 £.72 4,%) 4.09 17.14 45. b0 7.65 18.15 16.55
1956 .35 5.74 .16 15.13 2244 A5.00 38.77 18. 62
1967 42.08 4%, fk 4%, h@ 4%, 8h 4.26 5.5 26.85 29.76
1963 5. 44 2. 44 1.45 3.44 16.4Y 26,21 16.89 11.94
196y 3.85 4,%2 5.07 45, Bh 4%, 00 35.9% 16.97 19.11
1979 5.22 4.%54 4,18 17.73 9.7 4.789 31.28 11.37
1971 45, 88 43.18 45. b@ 17. 06 5.14 4.74 6.99 12,47 25.81
1922 3.89 3. 39 2.94 13,39 27014 38.34 45. 080 31.38 17.72
1973 .44 i 1.0% .19 5.48 2.94 4.18 15.48 8.17
1974 7.82 5.33 4.49 4. 51 4. 34 4.31 5.13 9.87 8.84
197% 4.50 3.79 .89 7.2 13.25 21.19 318.72 14.080 14.03
1976 7.A9 4.79 5.93 19,44 9. 49 1e.28 7.88 7.83 13.99
1977 &. 5% 7. HY 8. 0o 16.16 42,42 43.97 27.9% 29.7% 17.85
1978 27.081 14..38 14.93 33,80 501 3.98 7.21 17.48 15.18
1979 3.71 3.2 ool 8.34 a_0Q 5.1 18.78 28,02 8.50
AVERAGE 15.19 14,24 15.38 n4.41 24,60 2248 23.68 23.79 19.77
MAXTMUM 4%, B0 4%, an 45. @h 45. AR 45. b0 45.09 45,90 45.09

o LM [MUM 1.29 7.14 3.47 St f.9 .13 1.23 Y {44 3.79 2.93 7.93

S1D DRV 11.93 11.47 9.78 9. 28 14.322 15.48 14001 15.97 16.37 16.79 17.29 1Z.R3



TABLE D-4 SIMULATED LAVACA BAY MONTHLY-AVERAGE SALINITIES FOR CASE D
BASED ON TOTAL LAVACA BAY INFLOW REGRESSIONS

SUMMARY OF HOMIHLY SALINITIES IN LAVACA EAY RASED ON IDWR LAKE TEXAMA FOST-IMFOUMDMEMNT $-0 REGRESGIONS INM FFT

YEAR Jan PR AR AR HaY Jun JuL Alh; SEF ocT NOY DEC ANNUAL.
1941 12,46 9. B8 8.94 7-64 .26 2. B3 1. &5 3,28 7.47 7.72 .59 13.085 7.07
1942 18.53 19.21 13.57 19.33 7.48 1. 63 $.79 4,85 J.24 13.75 23.32 21.984 13,15
1943 28,48 26. 42 16.24 16. 4% 14.467 15,75 13,14 23.5% 27.93 44,73 1B. 34 12,44 0952
1944 9.33 B./8 8. 4% 8. 47 5.34 S5.77 S.87 23,79 14. 4% 15.95 27.14  1S5.77 12.34
194% 12,68 13.67 17.31 9.46% 4.33 . 11.h3 i7.8H 11.32 11.49 15. 89 27.45 27.51 15.17
1945 21.38 19.73 18. 44 13. 359 ?.84 4.74 4.18 5w R L) 4.18 3.909 18.93 .49
1947 11,47 184.%3 17.03 16.27 7. 61 7.43 H. B 31.07 04,39 32.73 45.99 29.04 29.24
1943 24.98 18- 15 14.3% 15. 9% g.49 B.23 B.Y7 4310 8.4 31.54 A% 09 I7.04 23.909
1949 32,93 20,49 19.87 1R. 59 4.93 11.%0 16.79 2%, HA4 2p. 44 %. 67 5.28 12.3% 15.88
19359 1l. 49 13.84 16.97 1a.97 1y.920 1. 42 14. 54 22.7% 29.19 31.91 45.00 44.54 20,94
1550 39. 60 39.4Y 35.59 3B8.40 4. 60 274 0. H4 4%, Bia 19.03 32.32 45. 80 39,65 34.81
1952 39.24 3. 65 31-32 18. vy 5.79 H5.90 .M 3.7 34.99 25,95 .45 23.34
1953 15,54 21,79 23, By 7.59 B.4% . 8.17 10.97 23.26_ ] 29.22 16.29
1954 29.84 38. 87 2 : 44, 45,90 45, j 45, UW 45.00 45.08 A%5.008 40.37
1955 Ay, 60 | R CBAVAST T AT RR T CUABLTRBCE 39072
1956 4L 99 25,84 B¥LIT . 4830
1997 ALB7? 7 9 o 2 13.353
1958 18.70 18.79 15.22
1959 17.21 7. 44 12.19 9.93
19460 12.83 3.91 8.48 8. 48
1961 8.78 2.78 18.87 8.88
1942 19,40 22.37 28.72 20.32
1943 24,45 45.00 32.8% 34.33
1954 a9, 11 15.42 35.13 26.29
196% 146,39 23.80 1%.73 13.16
1946 13.358 21.49 38.75 33.14 15.94
1987 32.26 .87 .54 29,98 28.54
1948 ?.85 14.22 20.94 19.988 18.75
1949 18.18 27.81 28. %1 13.91 15.86
1979 14.57 6.12 5.95 25.71 18.73
1971 24.94 4,85 .97 12,45 23.463
1922 11.47 18.85 25.43 24, a9 13.38
1973 23.19 3.4 4.29 15.54 8.03
1974 18.27 .55 5.19 9.99 B8.70
197% 13.4% 15.17 22,62 19.63 12.26
1976 19. 464 9.59 B.at 7.92 12.99
1977 8. 29 23,94 2%5.16 . 20.83 14.10
1978 17.32 4.85 7.43 19.18 14.03
1479 9.18 5.12 18.22 22.78 8.081
AVERAGE 29. 49 17.96 17.79 17.39 14,54 127 11,37 24, 4K 18,4 1B. 42 21.57 22.59 17.9%
MAX THUH 15. B8 44, b@A 41.9¢ AS . #0 47, B0 4%. bo 4%, 0 4%, B 4y, 00 45,49 45,00 45. 36

MINIMUM 3.20 7.l4 3.47 $.99 3.3 A3 1.5 2.1 3.3/ 3.73 2.95 7.92

$1. DLV 16. 59 1¢. 14 8.61 7.P4 13,62 15,12 13. 41 14,30 12.37 14,13 15. 55 11.29



TABLE E-2 SIMULATED LAVACA BAY MONTHLY-AVERAGE SALINITIES FOR CASE B’

SUMAARY OF MUNTHLY

YEAK

1941

1942
1943
1944
194G
1944
1947
194y
1747
1990
154

1952
19353
1904
1956
1904
1957
1958
193¢
19460
ival
1962
1963
1964
1963
1966
1v67
19468
1769
197%
1971
1972
1973
1974
1975
1976
1¥77
1978
1979

AVERAGE
MAX IMUM
RIMINhUM

STD Dev

BASED ON LAVACA AND NAVIDAD RIVER GAGE SITE REGRESSIONS

Jak FEE MAR
b. 84 7.31 4.11
19.91 17.41 13.54
12.79 21.464 7,04
S5.24 16. 4% 3. 56
8.02 131.93 12.14
18,357 4.4 7.62
5.98 15.32 ?.14
14, 49 .27 8. 4%
27.33 V.54 1d.481
10. L0 11.36 19.24
4).50 Jv./8 29,72
41,350 21,40 20,09
17.27 1.3.79 23,22
41.30@ 57. /8 KT
AL. 30 i $.98 32.84
S 3

14,44

3?9.78
3. 94

?.79

AFR

.87
6.4%0
Al.350
16-.14
S.0Y
13.77
14,5
22,20
5.3
15.81
31.1/
8.59
27.10
23.81

SALLINITIES M LAVACA BAY BASEYD OM

HAY

4,94
17.25
12.83

.88
2118

§.78

7.12

&, 31
12.85
iB8. 81
34.33

5. A2

A.21
19.@3

7.355

12.3%

H.41

TWOR LP 184 S5-0 REGRESS{0NS IN F7

JUN UL AUL SEF oeT MOV nee
4.93 3.4%5 7.9 14.%54 8.89% 7.63 13.34
13. 21 2.77 MPLS | 18.87 16.21 12.34 18.93
11.99 14.99 17.33 21.1/ 25.32 8.3% 6.84
11.11 14. 00 17. 89 11.52 22,17 19. 82 b.72
12..31 14.75 7.y 14,97 13.77 J2. 45 17.e3
4. A2 2.77 7.3% S-u7 5.13 5-14 11.53
14.79 145.47 146.97 17.835 33.446 23.1% 15.463
1h. kb 13,00 29,9 18.43 37.71 d6.84 49.04
15.77 11.54 14,17 17..32 S.15 19.43 9-61
6. 90 17,462 27,60 16,44 SH.S 39.3% 40.64
4..38 33,43 1.5y 11..37 20.084 $5.749 49.04
9.4 21.40 2T.77 20021 38. 57 8.51 6.36
2231 21.489 H.53 H. 44 25.77 33.29 28,0
. 29 3H. As 34,31

Jh.92

4%.04

-
—

13.92

ANMUAL

7.33
13.6486
14.72
11.446
14.98

7.78
16.82
21.0%
12.93
22,14
29.27
19.19
29.23
34.96
23. 44
34.97
15.74
12.37

?.463

oy

-

.84
14,53
21.3%5
19.99
11.61
15.87
26.87

7.71
19.935
13. 44
17.06
14,05

7.8¢

B.66
18.99
12.84
13-64
14.083
18.38

15. 64



TABLE E-3 SIMULATED LAVACA BAY MONTHLY-AVERAGE SALINITIES FOR CASE C’
BASED ON LAVACA AND NAVIDAD RIVER GAGE SITE REGRESSIONS

SUHAMARY OF MONTHLY SALTNIMIES IN LAVACA BAY EASKD ON TWOR LF 194 S-0 REGRESSINNG [N FPT

YEAK JA FEE HAk AT KAY JUN JuL AlIC SEF ocT NGV DEC ANNUAL
1941 b.42 /.58 3.34 S 34 3.93 A.02 4.u2 V.74 12,74 4,78 7.45 13.58 6.98
14z 27.45 19.31 12,62 4.54 23,73 2143 eIt D4, A 11.77 22,15 15.76  29.92 18.14d
19434 14.98 32. 41 7.21 29,20 17.49 14. 46 14.2 27.94 3.1 37.25 7.26 6.71 29. 3@
1944 4.6z 11.22 z.27 29,12 .29 12. 6% 26.15 2%. 4@ 14.7% I2.88 14,44 .57 15.32
19435 8. 41 14,77 Ld.we 5.5 28.29 15.65 17,99 7.4 2192 29.94 39.35 48. 04 21.83
1944 11.38 5. 91 6.5% 15.57 .29 .19 9. 44 7.8 5. 50 4.51 5.99 13. 69 g.02
1947 6,99 20,54 1d. 21 16,22 6.20 24. 25 3477 34,31 3411 38.57 34,54 48.04 25.33
1948 29.74 Q.64 B8.uL2 33.5u &6.55 19. 4% 29.03 T4 51 27.14
1947 3/7.47 13.39 22,20 5.9 15.47 217 24.32 27,94 19.82
1956 18.28 13.52 27.99 17.38 £4.43 7.7 3A. 4% 3401 27.02
1751 4130 39.78 32.84 38.76 36.54 14. 99 43,43 35,31 34.27
1942 41.36 39.78 32. 84 12,91 L.02 19. 07 38. &% 34. 21 25.85
1953 22,74 32,92 31.85 31.350 413 29.29 44.43 2.92 27.24
1944 43,56 7 32.84 2521 75. 83 30,09 36, 43 3431 .18
1953 Lad : 3775 9.A9 1. 43 v 29.80
1956 X 37.21
1957 _ 6.30 S : 18.38
1948 4.41 13.465 24,46 9. 64 27,83 17.11 36,31 15. 45
1959 16. 39 s.082 15, 54 3.9 19.11 7.49 22.18 12054 10.84
1960 9.81 8. 54 16.99 16.86 13.30 =l 5,44 5.9y 8.98
1961 4.93 $.80 15,19 22,15 22.14 3.47 354 24, 42 12.32
1962 24.8% 25,49 22.87 B.54 18.39 18,07 14.73 36.%1 23.2¢
1964 25. 76 12.49 26,24 38.74 35.354 M. 49 25.10 35..51 31.76
1944 37.73 29. 44 20. 13 26.67 36.30 18. K2 38. 64 36,31 29.92
1965 8. 71 5.99 20.14 27.19 4.8 4.42 28.98 55,01 17.26
1966 11.8% 7.15 10. 44 7.52 t.58 7.66 15.8] 14.43 18.95
1967 41.38 3v.789 32,04 26. 60 33.11 39,29 38.43 34,31 29.39
1948 4,28 13.2 11.73 1400 4.79 298 b.34 24.99 2.2
1969 14.57 4.8 5.9/ 5.3/ 4,72 12.79 .18 33.u2 14.29
1970 9.u7 29.36 5.26 1542 4.74 b Y6 18,82 30. 54 17.04
1971 39.71 39./9 29.37 38.76 36,54 18. 18 38.43 9.54 24.264
1972 B.71 6o EG 18.56 2R. 36 3.48 7.34 9. 73 16.14 19.04
1973 26./9 19. 04 4.1 4,40 7.98 2,37 4. 49 1.1 9.29
1974 4.84 12.74 14.77 14.34 4,45 5.4 25,12 15. h9 18. 49
1973 12.48 13.91 19.42 9.94 a.77 S.41 5.55 15,44 13,75
1974 32.541 38, 47 25,3 10,32 7.685 7.8 6.3% 31.43 14.88
1977 9.61 5.92 14.53 5.94 14. 42 h.74 21,77 3388 19.57
1974 9. 04 16. 86 18. 62 14.86 31,65 9.4 21.23 36.33 17.90
1979 4,93 5.29 6.3 S.77 4.18 5. 14 2.22 25, 4% 13.27
AVERAGE 26.25 18.27 17.39 18.42 1%.05 10,87 23,43 24,47 20.13
MAXIHUN 41.39 37,78 32,34 38.76 36.54 9. 29 3M. 43 54. .51

M1N1BUM 4.03 3.80 3.7 4.98 z.4@ n.uv 2.5% 5. 7% 3.78 3.29 4.33 2.3
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YEAR
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1946
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19501
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MINIMUM
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TABLE E-4 SIMULATED LAVACA BAY MONTHLY-AVERAGE SALINITIES FOR CASE D’
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S-Q REGRESSIONS TN FFT

BASED ON LAVACA AND NAVIDAD RIVER GAGE SITE REGRESSIONS

SURMARY OF MONTHLY SALINITIES

HAY JUN Juc A, SEF ocT MOV DEC
4.02 2. 00 Y.l 11.68 6.3 7.32 14,07
12,95 2.45 15,59 11,90 16.29 17.467 20.548
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l.74 21.49 29.44 13,45 38.5 39.3% 46.084
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TABLE 4-8, Cont'd.

NUMBER OF CONSECUTIVE-MONTH EVENTS WITH SALINITIES GREATER THAN 35.0 PPT

CONSEC- MAXIMUM

UTIVE NUMBER CASEA CASEB CASEC CASED CASEA CASEB CASEC CASED
MONTHS  OF EVENTS

1 468 6 5 11 12 9 8 19 8
2 467 3 3 7 3 7 6 16 S
3 466 2 1 3 1 3 3 2 1
4 465 0 1 4 2 1 1 4 6
5 464 0 0 1 0 1 1 6 2
6 463 0 0 1 0 0 0 0 0
7 462 0 1 1 2 0 0 0 0
8 461 1 1 0 1 0 0 0 0
9 460 0 ¢ 2 0 0 0 0 0
10 459 0 0 0 0 0 0 0 0
11 458 0 0 0 0 0 0 0 0
12 457 0 0 0 0 o 0 0 0
13 456 0 0 o 0 0 0 0 0
14 455 0 0 0 0 0 0 0 0
15 454 0 0 0 0 0 0 0 0
16 453 0 0 1 1 0 Q 0 0




to 40.4 percent (with the proposed release program in effect), considering that
violations of the upper saiinity viability limits probably have occurred historically about
a third of the time? If such salinity reductions could be realized, what effect would they
have on the overall estuarine ecosystem, particularly with regard to fish and shellfish
resources? These are questions that estuarine biologists and ecologists will have to
answer in order for the acceptability of the TPWD/TWDB proposed Lake Texana
release program to be finally determined,
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SECTION 5. ALTERNATIVE RELEASE PROGRAMS

The TPWD/TWDB proposed release program (MLRS3) for Lake Texana that has been
described and evaluated in the previous sections provides for a two-phased release
schedule that is dependent upon the daily stage of the reservoir. When the level of the
reservoir is above elevation 40 feet MSL, releases are made to pass all inflows to the
reservoir up to: (1) the daily equivalent of the historical monthly median flows in the
Navidad River for the months of November through March and July, and (2) the daily
equivalent of the historical monthly mean flows for the remaining months. For
reservoir stages below elevation 40 feet MSL, all inflows up to the annual median
daily flow in the river for the historical critical drought period from January, 1954,
through December, 1956, or about 5.0 cfs, are released. The reservoir stage condition
at elevation 40 feet MSL is referred to herein as the “trigger level” for the proposed
MLRS3 release program.

To investigate the effect of varying the elevation of the trigger level on the low-flow
releases from Lake Texana, on the firm annual yield of the reservoir and on salinity
conditions in Lavaca Bay, analyses have been performed similar to those described in
the previous sections for the TPWD/TWDB proposed release program (MLRS3). The
SIMDLY reservoir daily operations model of Lake Texana has been operated by the
TWDB to simulate the daily releases from the reservoir for stage trigger levels ranging
from elevation 10 feet MSL up to elevation 42 feet MSL. For these simulations, the
same inflows to Lake Texana (1941-1979 hydrologic conditions) that were used for the
previous analyses of the TPWD/TWDB proposed release program (MLRS3) were
specified as the inputs to the reservoir. For each trigger level analyzed, the firm annual
yield of the reservoir was determined, and the resulting daily releases from the
reservoir were summed by month over the entire 1941-1979 simulation period. Using
the several sets of simulated monthly releases from the reservoir for the various trigger
levels analyzed, the corresponding monthly salinity concentrations in Lavaca Bay then
were determined using both the total inflow and the gage site monthly salinity-flow
regression equations.
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To assess the effect of varying the stage trigger level for the Lake Texana releases on
salinity conditions in Lavaca Bay, the sets of calculated monthly salinities for the
various trigger levels have been analyzed to determine the numbers of months during
the 1941-1979 simulation pericd when the upper and the lower salinity viability limits
listed in Table 4-5 for upper Lavaca Bay are violated. These resuits are listed in Table
5-1 for both sets of the salinity regression equations, together with the corresponding
firm annual yield figures as determined by the TWDB.

The variations of the numbers of months with salinity viability limit violations over the
specified range of stage trigger levels for the Lake Texana releases are illustrated by
the graphs in Figure 5-1. For both the upper and the lower salinity viability limits, two
curves are indicated; one based on the total inflow regression equations and the other
based on the gage site regressions. Also plotted in this figure is the variation of the
firm annual yield of the reservoir with changing trigger levels.

To understand and interpret the meaning of the various curves plotted in Figure 5-1, it
is important to recognize that, in general, a decrease in the elevation of the stage
trigger level results in a corresponding increase in the amount of water released from
the reservoir during non-flood periods. Based on the general formulation of the
TPWD/TWDB proposed release program, when the water surface elevation of the
reservoir is above the specified stage trigger level, releases are made equal to the
inflows to the reservoir up to either the 1940-1979 historical daily median inflow or the
1940-1979 historical daily mean inflow, depending on the month of the year. For
reservoir elevations below the stage trigger level, releases are made at a rate of 5.0
cfs, which is the historical daily median flow condition that occurred during the drought
of the 1950’s. Since the 1940-1979 daily median and mean flows are significantly
greater than 5.0 cfs (see tabulated flows in Section 2), considerably more water
potentially can be released from the reservoir when the water surface elevation is
above the specified stage trigger level. It follows, then, as the stage trigger level is
lowered, more water can be released from the reservoir.

Higher releases of fresh water from the reservoir translate to lower salinities in Lavaca
Bay, which, in turn, results in fewer violations of the upper salinity viability limits. This
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TABLE 5-1 SUMMARY OF RESULTS FROM ANALYZING THE EFFECTS OF VARYING STAGE
TRIGGER LEVELS ON RESERVOIR YIELD AND LAVACA BAY SALINITIES

STAGE FIRM NUMBERS OF MONTHS ‘ NUMBERS OF MONTHS
TRIGGER ANNUAL WITH VIOLATIONS OF THE WITH VIOLATIONS OF THE
LEVEL YIELD UPPER SALINITY VIABILITY LIMITS LOWER SALINITY VIABILITY LIMITS
1941-1979 PERIOD 1941-1979 PERIOD
FEET MSL AC-FT/YR TOTAL INFLOW GAGE SITE TOTAL INFLOW GAGE SITE
REGRESSIONS REGRESSIONS REGRESSIONS REGRESSIONS
CASED CASE D' CASED CASED'

10 50,500 174 171 89 87
14 51,000 175 171 89 87
19 51,500 1756 171 89 87
24 52,850 177 171 89 86
29 53,500 177 171 89 86
30 54,000 177 171 89 86
34 57,000 177 173 89 86
35 62,500 180 178 88 85
36 66,200 181 179 88 84
37 68,800 181 179 88 84
38 70,555 181 182 88 84
39 74,100 183 185 88 83
40 74,400 184 189 88 83
41 74,600 185 193 88 85
42 75,300 191 200 87 87

44 80,984 196 237 80 92




OF SALINITY VIABILITY LIMITS

NUMBER OF MONTHS WITH VIOLATIONS

250

T T T T 85,000

l— 1T v 1 L Tt L
225 |- 1 80,000
200 1 75,000
- UPPER SALINITY VIABILITY LIMITS ]
= f Total Inflow Regressions - Case D -
175 e, f 1 . L -0 oo AN S A —{ 70,000
& 1.9 Gage Site Regressions - Case D' ﬂ
710 N ST OV SNSRI IO S USRS B A ] 65.000
£ / ¥ FIRM ANNUAL YIELD ]
Y72 AU SNUPUUUUU S S MU S— | SU————— S— 1 60,000
F LOWER SALINITY VIABILITY LIMITS B
100 ' . ‘ 55,000
[ jga Total Inflow Regressions - Case D rd ]
- e == ———0000000000 :
75 i) Gage Sité Regressioné -Case D' e — 50,000
: . 1
50 1 4 1 | F I O | | S I | | A L1 1 ! Ll 1 | I | ! 10 | | | S T T | 45’000
50 10.0 15.0 20.0 25.0 30.0 35.0 40.0 45.0 50.0

STAGE TRIGGER LEVEL, FEET MSL

FIGURE 5-1 VARIATION OF RESERVOIR YIELD AND SALINITY VIABILITY LIMIT VIOLATIONS WITH
RELEASE STAGE TRIGGER LEVEL BASED ON 1941-1979 SIMULATION PERIOD

HY3A/1334-3HOV ‘TT3IA TVNNNY WHI



trend is reflected by the curves in Figure 5-1 for the upper salinity viability limits. As the
stage trigger level is lowered from elevation 44 feet MSL' , the numbers of months with
violations of the upper salinity viability limits uniformly decrease from maximum values
of 196 based on the total inflow regressions (Case D) and 237 based on the gage site
regressions (Case D’). For the 1941-1979 simuiation period, there is a total of 468
months when potential violations could occur. Hence, the maximum numbers of
monthly violations that occur with the trigger level at elevation 44 feet MSL represent
41.9 percent and 50.6 percent, respectively, of the total number of possible violations.

The reductions in the numbers of violations of the upper salinity viability limits as the
stage trigger level is decreased are directly attributable to corresponding increases in
the releases from the reservoir. As indicated by the curves, this trend continues down
to about elevation 34 feet MSL, below which the curves flatten and no pronounced
decreases in violations occur. Below this trigger level, the numbers of violations of the
upper salinity viability limits remain between about 170 and 175 for the two sets of
regressions. These minimum numbers of monthly violations represent between 72
and 89 percent of the maximum numbers of monthly violations that occurred with the
trigger level set at elevation 44 feet MSL. This is equivalent to reductions on the order
of about 11.0 to 18.0 percent of the maximum trigger level condition, i. e., full capture
mode without releases.

The flattening of the upper-limit salinity violation curves below about elevation 34 feet
MSL suggests that no measureable benefits with respect to salinity may be realized by
lowering the trigger level for the release program below this stage condition. As
indicated by the firm annual yield curve in Figure 5-1, the yield of the reservoir at this
threshhold trigger level condition is about 60,000 acre-feet. This magnitude of yield
represents a reduction of approximately 20 percent in the currently-permitted
authorized diversion for the reservoir (75,000 acre-feet/year) and a reduction of about
26 percent in the total yieid of the reservoir when operated in the full capture mode
without any releases for bay and estuary purposes (80,984 acre-feet/year).

' Since elevation 44 feet MSL is equal to the maximum conservation pool level of Lake Texana, this
trigger level condition corresponds to a no-release condition whereby the reservoir is operated in the full
capture mode.
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The occurrence of the threshhold trigger level at elevation 34 feet MSL reiates to the
relative magnitudes of the required monthly release amounts, as dictated by the
proposed release program, and the available monthly inflows to the reservoir during
the 1941-1979 simuiation period. It is apparent that the patterns of releases from the
reservoir for trigger levels below this threshhold condition remain fairly consistent, with
no appreciable difference in the overall inflows to the bay and no corresponding
changes in violations of the upper salinity viability limits. At the lower trigger levels,
this occurs because, under the general rules of the proposed release program, the
releases from the reservoir are controlled more by the magnitude of the inflows to the
reservoir, rather than by the required release amounts dictated by the release
schedules. In other words, the inflows to the reservoir are much less than the required
release amounts, and only these reservoir inflows are released to the bay. Hence, the
predicted salinities in the bay based on the regression equations do not change
appreciably as the trigger level is lowered.

The appropriate stage of the reservoir at which to set the release trigger level remains
to be determined. It is apparent from the shape of the upper-limit salinity violation
curves presented in Figure 5-1 that setting the trigger level below about elevation 34
feet MSL does not result in appreciable benefits to Lavaca Bay with respect to salinity.
Furthermore, it is questionable whether setting the trigger level at elevation 34 feet
MSL is reasonable considering that this operation results in reductions of only 11.0 to
18.0 percent in the numbers of monthly violations of the upper salinity viability limits,
but causes the yield of the reservoir to be reduced to a level (60,000 acre-feet/year)
that is approximately 20 percent below the currently-permitted authorized diversion for
the reservoir (75,000 acre-feet/year) and about 26 percent below the total yield of the
reservoir when operated in the full capture mode without any releases for bay and
estuary purposes (80,984 acrie-feet/year). Considering the shape of the yield curve in
Figure 5-1, it appears that elevation 39 feet MSL may represent the optimum condition
for the stage trigger level for releases from Lake Texana.
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SECTION 6. SUMMARY AND CONCLUSIONS

The TPWD/TWDB proposed release program (MLRS3) for Lake Texana that has been
described and evaiuated in this study provides for a two-phased release schedule that
is dependent upon the daily stage of the reserveir. When the level of the reservoir is
above elevation 40 feet MSL, releases are made to pass all inflows to the reservoir up
to: (1) the daily equivalent of the historical monthly median flows in the Navidad River
for the months of November through March and July, and (2) the daily equivalent of the
historical monthly mean flows for the remaining months. For reservoir stages below
elevation 40 feet MSL, all inflows up to the annual median daily flow in the river for the
historical critical drought period from January, 1954, thrcugh December, 1956, or
about 5.0 cfs, are released. The reservoir stage condition at elevation 40 feet MSL
has been referred to herein as the stage “trigger level” for the TPWD/TWDB proposed
release program.

In effect, depending on the natural hydrologic conditions that may be occurring within
the Navidad River Basin and on the amount of water stored in Lake Texana, the
TPWD/TWDB proposed release program defines the specific rate of inflow that is to be
maintained into Lavaca Bay from the Navidad River for each month of the year, such
that historical hydrologic influences on the estuarine ecosystem are mimicked. The
theory underlying this release program is that if the historical freshwater inflow regime
is maintained, or at least approximated, then the estuarine ecosystem also will be
preserved.

The effectiveness of the TPWD/TWDB proposed Lake Texana release program has
been analyzed and evaluated with respect to its impacts on salinity conditions in
Lavaca Bay. Projections of salinity levels in Lavaca Bay have been made using
previously-developed salinity-flow regression relationships for the bay with different
conditions of inflow. These inflow conditions have included: (1) historical flows; (2) a
baseline case with historical flows from the Lavaca River and historical flows adjusted
for senior water rights above Lake Texana; (3) inflows similar to the baseline case, but
with Lake Texana in operation without any bay and estuary release program in effect;
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and (4) inflows similar to the baseline case, but with Lake Texana in operation with the
TPWD/TWDB proposed release program in effect. These salinity results indicate that
violations of established salinity viability limits (upper and lower bounds) for estuarine
organisms wouid occur in Lavaca Bay between 20- and 50-percent of the time even
without Lake Texana in operation. With the TPWD/TWDB proposed release program
in effect for Lake Texana, the impacts of the reservoir on the salinity levels in Lavaca
Bay will be reduced, with the average percentage of time that the viability limits would
be violated lowered by as much as 10 percent. It is apparent from the projected
salinities, however, that salinity conditions in Lavaca Bay will be affected by Lake
Texana, even with the TPWD/TWDB proposed release program in effect.

The basic guestion to be addressed with regard to the effectiveness of the
TPWD/TWDB proposed Lake Texana release program is whether or not the projected
salinity changes in Lavaca Bay with the release program in effect are acceptable
relative to the salinity conditions that would occur in the bay both without Lake Texana
in operation and with Lake Texana operating in the full capture mode, i. e., with no bay
and estuary releases. For example, is it acceptable to reduce the average percentage
of time that the salinity levels in the bay will exceed the upper salinity viability limits
from 50.8 percent (with Lake Texana operated in the full capture mode) to 40.4 percent
(with the proposed release program in effect), considering that violations of the upper
salinity viability limits probably have occurred historically about a third of the time? If
such salinity reductions could be realized, what effect would they have on the overall
estuarine ecosystem, particularly with regard to fish and shellfish resources? These
are questions that estuarine biologists and ecologists will have to answer in order for
the acceptability of the TPWD/TWDB proposed Lake Texana release program
ultimately to be determined. In this regard, the information describing salinity impacts
developed in this study and presented in this report shouid provide much of the
technical and supporting data needed.

Alternative release programs also have been considered in this study. Analyses have
been performed to investigate the effect of varying the elevation of the trigger ievel on
the low-flow releases from Lake Texana, on the firm annual yield of the reservoir and
on salinity conditions in Lavaca Bay. Based on the simulated releases from the
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reservoir for different trigger levels, corresponding salinity conditions in Lavaca Bay
have been projected and analyzed to determine the numbers of months during the
1941-1979 simulation period when the upper and the lower salinity viability limits for
upper Lavaca Bay are violated. In general, a decrease in the elevation of the stage
trigger level results in a corresponding increase in the amount of water released from
the reservoir during non-flood periods, which, in turn, generally results in fewer
violations of the salinity viability limits in Lavaca Bay. As the stage trigger level is
lowered from elevation 44 feet MSL', the numbers of months with violations of the
upper salinity viability limits uniformly decrease. This trend continues down to about
elevation 34 feet MSL, below which no pronounced decreases in violations occur.

It is apparent from the results of these analyses that setting the trigger level below
about elevation 34 feet MSL does not produce appreciable benefits to Lavaca Bay
with respect to salinity. Furthermore, it is questionable whether setting the trigger level
at elevation 34 feet MSL is reasonable considering that this mode of operation results
in reductions of only 11.0 to 18.0 percent in the numbers of monthly violations of the
upper salinity viability limits, but causes the yield of the reservoir to be reduced to a
level (60,000 acre-feet/year) that is approximately 20 percent below the currently-
permitted authorized diversion for the reservoir (75,000 acre-feet/year) and about 26
percent below the total yield of the reservoir when operated in the full capture mode
without any releases for bay and estuary purpcses (80,984 acrfe-feet/year).
Considering the relationship between reservoir yield and the specified trigger level as
developed in this study, it appears that elevation 39 feet MSL may represent the
optimum condition for the stage trigger level for releases from Lake Texana.

' Since elevation 44 feet MSL is equal to the maximum conservation pool level of Lake Texana, this
trigger level condition corresponds to a no-release condition whereby the reservoir is operated in the full
capture mode.
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APPENDIX A.

1941-1979 MONTHLY FLOWS FOR VARIOUS LAVACA BAY DRAINAGE
AREAS



tAGED FLOWS

YEAR

AVERAGE
MAXTIMUM
MINLIMUM

S1D.DEV.

TABLE A-1 HISTORICAL GAGED FLOWS AS MEASURED AT THE GAGE ON
LAVACA RIVER NEAR EDNA [6]

IM THE LAVACA RIVER

JAN

487,
72.
@7

632,

367.
83,

A3L.
b1.
37.

114.
is.
11.
58.
14.
19.

b,
a.

&58.
b0.

137.

951.
96.
84.
34,

595,

123.
20,

ova.

113,

2/9.
35.

337,
71.

1188,

1/3.

346.
152,
1Ué4.
249,

1864,

a7,

VER

457.
79.
68.

193,

113.

599.

122,
179,
179.
1@7.
1s.
37.
59.
13.
649,
18.
83.
1l87.
1149,
223.
1148.
P4,
318.

1664,
2ve.
22,
L4,
1138,
3.
37.
1562,
171.
239.
174,

1893.

L48.
8aYy.

1187.

13,

AR

1341,
758,
28e.
1384,
127,
245,
bl T
133,
71.
43,
26.
2.
33.
L2.
14.
7.
447.
164,
18%.
g2,
143.
74.
49,
89.
83.
Ldd.
27.
145,
71%.
363,
37.
227.
1863,
124.
96.
S53.
185.
1vé.
392.

127,

1341.

3I8.

NEAR EDNA

AR

1267.
7249,
5%.
L34,
617,
137.
171.
13,
1844,
112,
14.
249,
S50.
35,
32.
1.
1424,
24.
1328.
1la.
116.
$24,
38.
4.
71.
334,
75.
PLIUA
1483.
8.
38.
S,
25861,
?29.
588.
3530,
?34.
234,

1875,
444,

2541,

IM CF&

JUN

2008,
53,
135,
155,
134,
HY7.
&Y.
72

'.r
.

115,
Jaz.
292,
27.
é.
116.
i.
318.
41,
14).
1vn4,
1345,
259,
2%.
296,
6HE.
143.
1'.
19:40.
113.
440,
Fh.
iv7.
Saasi.
o354,
A4S,
234,
/96,
142,
1513,

$18.
Se6s.
1.

@@L,

i

417.
1475,
132.
S,
32,
197,
33.
449,
&b,
29.

29.
18,

12,
t7.
1.
121,
ne.
183,
SéA4.
55.
72.
118,
49,
87.

amg.
47,
L3
19.
187.
3us.
&3.
445,
A9s.
b4,
43.
167.

134,

16/«.

oo,

Al

1%7.
NY.
L5,
47.
43,

/14,
Dé.

S

8%.
LN
34.
AU/
14,
1424,
17.
24,

3u.

147,
1/.
112,

44,
W.
16%.
g1/,
75.
.
2073.
1454,

1v4.
21,
45,
1885,
1L,

139?.

&96@.

ocTY

159.
8‘1
ﬁ?.
35
42.

1413.
i7.
11.

286.

S.

9.

26.
)

S.

1984,
229.
265,

3631,
157,

a
4l.
88.
19.

841,
45.
123.
264.
Js8.
39.
1793.
145,
57.
896.
27.
125.

b6,
J44.

S431.

NOV

240,
8.
133.
182,
29.
662,
35,
14,
a8.

14,
287.
18.
8.

—e

1158,
7.
234.
a52.

1897.

81%.

THE

DEC

Gb.
73.

326.
161,
32.
174.
44,
16,
441.
1.
14.
384.
17.
a.

S.

33.
128.
114.
17@.
594.

23.

68,

39.

15.
279.

22.

Aé.
292.
297,

35,

S55.

3.
128,
281.
207.

2400. .

47.
73.
59
198.

24H09.

392,

ANNUAL

899,
245.
S116.
325,
133.
547,
163,
153.
216.
S4.
on.
214,
111,
18.
141.
8.
o,
282.
327.
458.
652,
133,
Sé.
74,
442,
187,
256.
457.
456.
277.
274,
419.
1928,
472.
359.
493.
282.
3348,
7353.
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YEAR

174l
1942
1943
1944
1945
1946
19472
1748
1947
1958
1951
1952
19253
1944
1955
19546
19357
1958
19359
1966
1961
1962
1943
1964
19263
1964
1967
1948
1949
1776
1971
1972
1273
1974
1973
1974
1977
1978
1979

AVERAGE
MAX {MUM

M1MIMUM

STh. DV,

TABLE A-2 HISTORICAL GAGED FLOWS AS MEASUREb AT
‘NAVIDAD RIVER NEAR GANADO [6]

GAGED FLOWS IN THE MAVIDAD RIVER NEAR GAMADU IN CFS

JAM

8 7.
72,

. 276,
1675,
650.
582,
1278.
244,
34.
437,
11.
9.
196.
14,
14,
9.

8.
1933,
214,
540.
1525.
10z,
249,
a4,
5/70.
337.
3s.
2723,
279.
440.
28,
476.
L7e.
1946.
. 2u8.
L9.
440,
486.
2637.

FER

5HA.

2744.

1a.

832,

MAK

14642,
121.
57).

2769.
14w,
66%9.
10y,
441,
2743,

o2.
s3.
44,
3.
9.
G.
0.

11586,
154.
L32.
13L.
L7d.

76.
KL
158.

[
vi2.

asu.
Lz,

226.

1242,
1a77.
24,
241.
17389,
179.
87,
41.
L29.
69.
b4,

AFK

2314,
1406.
53,
124.
2121,
254,
L29.
72
14382,
244,
13.
Je8.
332,
17.
27,
2%.
1741,
80.
27248,
249,
124,
66k,
34.
38.
7.
8935,
1il.
247,
1544,
153,
S,
73.
Jya4d.
337.
627,
S74.
14672/,

a4
- “ .

L7581,

MAY

ie.40.
2.
2353,
1499,
&b,
702,
8s4,
042,
212,
o1,
18.
1601,
1419,
79.
619,
1.
1349,
hi2.
446,
A75.
83.
1s2.
Sa.
53.
2352,
i8e1.
125.
Y019,
2125,
1985.
48.
4163.
A38.
948.
2544,
88%9.
211.
32.

2757.
Phtia
4143,
1.

143,

867,

yak.
L1h6,
812.
Hu9
4%%,
259,

60,

9278,

ALtk

Silv.
159.
1y,

&
e

hW/,
43H,
115,
14,
172,
Sa.
39,
49.
n4Y,
21.
147,
23.
23,
&3,
A4,
1304,
1A,
73.
7?.
114,
9.
384,
J41.
j4z.
.
191,
443,
?la.
LLX
322,
kST
40.
4,
o1,
5.

736,

L.3n4.

441,
280.
7A.
oe7.
1/,
194.
3hst.
3é7.
ERTN
1204,
1922,
191.
1714,
40140,
344,
175.
151.
4873,

2241,

12244,

THE GAGE ON THE

3168%.

85%.
2688.
119,
42.
20.
114,
233,
ge.
783.
223.
296.
1259.

?13.

2854,
272,
154,
68%9.
138.
226,

?3.
484.

3189,

762,

146,
136,
43,
92.
78.
458.
1638.
47.
443,
277.
256.
57.

J463.

146464,

DEC

268,

121,
6264.
824.
177.
227.
19@.
12,
871.
14,
15,
704.
72,
a.
8.
435.
125.
398.
623,
1860,
v3.
177.
202.
14,
550.
17.
31.
471,
443,
29.
967.
28.
167,
518.
S41.
3410.
28.
183,
49.

3é61.
1416.
B.

S84,

ANNUAL

1167,
379.
241,
699,
331L.
844.
238.
218.
534,
189.
137.
RV
295.

19.
174.
19.
9ul.
411.
769.

1984,

1148,
191.
139.
1563.
421,
4355,
457.

1823,
715,
685.
487,
6335,

1748.
?77.
583.
648.
458.
553,

1844.



TABLE A-3 TOTAL INFLOWS INTO LAKE TEXANA, RECOGNIZING SENIOR WATER RIGHTS AND
INCLUDING RICE IRRIGATION RETURN FLOWS FROM WATER DIVERTED FROM THE

COLORADO RIVER BASIN BY THE GARWOOD IRRIGATION COMPANY [4]

TWhE RESDE TOTAL ADJUDICATED IMFLOWS INTO LAKE TEXANA TN CFS

YEAR
1741

1942
1743

MINLMUM

STD.DEV.

Jan

1142,
74.
2946,
2727.
bé0.-
549,
13295,
244.
36
34,
11.
?.
16%.
ia.
ib.
9.

b.
1211.
218,
a74.
28464.
le2,
241.
44,
v71.
327.

3827,
629.

3@y,

659.

“EH

MAR

2274,
227,
4B2.

3312,
2h4.
HI L
316.
332,
296,

55,
64.

28,
13ﬂ6.
1513,

24.
274,
1787.
L74.
85.

32,

117,

LR
697.
483,

36812,

Ntk

2474.
1451,
6.
121,
24646,
2d1.
181.
/.
1952,
2431,
35,
1854,
21,
13,
34.
165,
2513,
&7.
30633,
235,
122.
297.
17,
23.
8.
1124,
101,
234,
2333.
399,
5.

¥
~n

4612,
392,
614,
561,

2055,
2543,

2877.

85,
4612,
3.

111G,

1497,

MAY

3467,
95.
240.
2413,
78.
?70.
1620,
BAL.
216.
76.
24.
2¥346.
lgav.
8a.
743.
4.

5082.
A37.
J4Q.
8.
141,
44.
46.
2587,
2193.
335,
A792.
’793.
2898.
67.
4974,
753.
1561.
3604.
871.
201.
40.
3142

1199.
ay74.
a.

1214,

N

2142,
1457.
126,
174,
31,

2727,

Ya.
A,
69,
L9,
942,
2722,
44,
14.
182.
é.
1655,
9.
Réé.

5755,

kg LU
341,

[ A3

53L.
7).
H14.
76.
6795,
234.
748,
bo.
A5,
1@Leh.
ta.g.
141%.
H24,
Go6.
593,
.

12213,
1505,
4.

T1IH.

AUt

2111,
2673.
175,
3.
g4.
4335,
102,
144,
172,
B7.
i8.

)
-

42,

2.
4.
S.

148,
18,
H49.
1443,
239,
336.
149y,
133.
245.
1G4.
A42.
a&.
435,
Pu.
396,
454,
136.
S72.
Sh4.
161.

4562.
458,

2673,

Al

o3,
1435,
1t1@.

14@6.
AsH.
14y,
&1
174,
41i.
39.
45,

1144.

JB].

33.
22,
L2,
1441,
1427,
57.
61.
Lu4,

RSN
400.
154,
BI.
?7.
b84.
2%/,
444,
329,
344,
45.
d6.
445,
187,

271.
1431,

4.

ocy

1485,
79.
38.
S4.

172.

2874,
17.
15,

o8%5.
14.
83.
14,
37.
23.
43.
12.

=338,

321.
1891.
3432.
114,
37.

13e.
229,
76.
12684,
249,
Jaz.
2900,
1239,
131.
2394.
294.
158.
683,
163.
267.
147,

4695,
387Y5.
12,

1075,

NOV

787.
290,
1241,
323.
24,
1425,
4.
22,
?A.
S.
22,
S04,
24.

Q.

14.
1697.
259.
717.
1894.
1335.

183.
S6.
1497,
10,

197.
136.

DELC

319.
121.
741.
?47.
178.
227.
2435,
12.
11849.
9.
15.
71a.
72.
9.

47.
125,
643,
811,

1944,

177
203.

410,
17.
31.

471.

w1,
2%.

10‘&-

170.
648,
616.
3613,
38.
155,

9?.

ArfMUAL

1537,
498.
326.
981.
w02,

1083,
366,
233.
737.
229,
137.
418.
381.

28.
196.

22.

11@3.
S1@.
1917,
14724,
1482,
189.
124,
2@4.
6353,
568,
583,
1274,
884.
838.
S18.
725.
2896,
1095.
782,
667.
518,
682,
1351,
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TABLE A-4

TWOR SIMULATED ADJUDICATED FLOWS IN MUSTANG CREEK I[N CFS

YEAR

1941
1942
1943
1944
1945
1944
1947
1948
1949
1950
1951
1952
1953
1954
1955
19964
1957
1958
1959
1948
1961
19642
1963
1944
1943
1946
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979

AVERAGE
MAX [HUM
MINIMUN

STD. DEV.

JAM
221.
2.
18.
P44,

INFLOWS TO LAKE TEXANA FROM THE MUSTANG CREEK WATERSHED,

RECOGNIZING SENIOR WATER RIGHTS, AS DETERMINED BY TWDB AND

FEE

143.
?6.
8.
17.
1a.
261.
.
89.
a.
171.
a.
a.

23.

MAR

G967,
158.
1va,
939.
33.
121.
t.
81.
8.
e.
9.
37-
4.
8.
V.
0.
$54.
7.
le
44.
9.
8.
B.
158,
22,
8.
9.
2.
79.
397.
a.
12,
ot
o.

v39.

1835,

AR

143,
20.
.
.
465,
19.

HAY

TS

-
2
a.

JuL

A34.
?10.

22,

18,

1391,

AU

9.

18.
vy,
1.
1324,
1.

v.
211.
UN

28.

184.

TWC (6]

DEE

19@.
B.
183,
114,
1.
a.
é8.

813,

145,

ANMUAL

327.
1pS.
74.
251,
186.
299.
65.
14.
181.
28.
e.
56.
a3.
1.
16,
9.
142,
98.
226.
356.
288.
5.

2.

42.
18.
186.
112,
224,
153.
214.
180.
83.
295.
18%.
11a.
29,
S8.
?7.
240.

11%.



TWDE SIMULATED HISTORICAL FLOWS IM MUSTAMG CREEK IM CFS

AVERAGE
MAX1MUM
MENLMUM

STD.DEV.

TABLE A-5 HISTORICAL INFLOWS TO LAKE TEXANA FROM THE MUSTANG CREEK
WATERSHED AS SIMULATED BY THE TWDB [6]

JanN

151,
63.
45.

8391,
V6.

189,

224,
48.
74.
gi.
15.
12,
22,

3.

2.

13.
6.
156.
B%.
356.
27%.
10.
42.
28.
é8.
12s.
16.
2va.
24.
150.
13.
110.
34.
269.
b4.
b
143.
1985,
874.

129,

876.

VER

69.
L23.
23.
79.
132,
1729,

HAR

396.
57,
83,

379,
34.
82,
27.
b4,
39.

L2.
15.

2.
27.

L.

AR

MAY

5é4.
3.
15.
571,
14.
243,
”13.
74.

-

13.
2.
420,
370.

2.

78.
3.
316,
31.
7.
B84.
34,
74,
8.
16.
339.
214,
34.
416.
292.
159.
27.
348.
306,
4354,

UN

576.
A,
12,
n3.

S.
B,
7.

)

B7.
49.
244,
L6,
12,

49.

31.
1332,
ue.
292,

-

.

152,
1522,
128.
528.
151,
443,
N4,
42,

133,
5.
&3.
12.

145,
37.
33.
19.

578,
72.

34,
1&.

?5.

167.

Al

D6,
v,

A4
304.
45,
21,

?2.

r

)

405,

176,
7.
143,
An.
21.
Y.
20,
Al.
So.
21,
S
39,
14.
3éY.
54,
188,
12,
24.
4.
11.

73.

40%.

189,

a47.
4.
62.
14.
31.
154,
18%.

19.
5.
S53.
114,
le81.
11t.
23.
11id.
33.

447,
5v.
3z.

550,

253.
44.

1457,
A5,
187.

H.

182.

194,

380.

148.

1447,

ocT

653.
11.
11.
15.
12.

478.

1.

10.
1.

3.
9.

27.

23.

A71.
6.
2508.
4%6.
78.

13.
39.
23.
15.
195.
123.
42,
748.
2u8.
89.
Si12.
101,
189.
47.
1Z9.
60,

23.
131.
748.

0.

cel.

NOV

125.

121.
829.
3B,
37.

225.

J3e.

26.

289.
150.

b6.
163.

fade]

)

144.
4.

99.

B28.

DEC

71,
138.
72,
266.
67.
27.
111,

353,

231.

129.

129,
Sa.
16,
49.
99.

178.
46.
8.

254,
331.
25,
6.
89.

3467

ANNUAL,

341,
113,
?2.

~
225.

98.
137.
41.
32.
175.
34.
31.
9%.
79.
29.
Jéb.
é.
135.
64.
184,
269.
259.
wa.
25.
32,



TABLE A-6 TOTAL INFLOWS TO LAVACA BAY FROM THE UNGAGED AREA BELOW THE GAGE
ON THE LAVACA RIVER NEAR EDNA AND BELOW LAKE TEXANA [6]

UMNGAGED RUNOFF BELGW LAVACA RIVER EDNA GAGE AND ERFLOW LAKE TEXAMA IN CFS

YEAR JAN FEER MAR AFR MAY Jun JUL alN; SEP ocT MOV DEC ANNUAIL
1941 15. 14, 4g. 12, 40, 44. 78, 5. 2. 52, 71. 8. 34.
1942 a. 7. tv. 2. 8. 1. 8. u. H. 8. e. T 8. 18.
1943 4, e. 13, G. 8. 6. 1. B. 8. 8. 6. 12. 8.
1944 . &. 9. 1. fa3. 2. 2. ¢, L. 2. a. 13. 24.
1945 a. 3. 0. 48. 4. 4, ?. 48, a. 1. 8. a. 11.
1946 7. 42, 14, L. 19. 44, 21, 1. 2. 59. 15. f. 3.
1947 ?. 8. 8. 0. 23. 1. e. p. a. @. a. 12, 4,
1948 &, 42, i7. 1. 4. a. a. q. v, 8. e. 2. é.
1949 8. 2. 8. 36. 2. e. e. 1. a. 133. 2. 19. 16.
1939 23. ?. 2. /. e. 13. 9. v, V. a. 8. 8. 4.
1991 9. e. 2. 0. 8. 2. 8. B. a. 3. a. 8. 9.
19352 a. e. W. 14, 17. a. Q. W. . a. 2. 4. 3.
1953 a. 2. 8. @. s1. f. 14, 14. 43, 0. 9. a. 19.
1954 9. a. e. o. @. 3. W, a. V. a. a. 8. a.
1954 a. . Q. 9. 3. é. o. 8. f. @. 8. 2. 1.
19354 8. e. e. O. e. a. d, a. W, Q. a. 8. Q.
19487 a. 1. 47, as. 55. 5. 0. B. Q. 3a. 19. a. 22,
1938 34, 32, 8. 2. 3. e. 8. v. 3. 1. a. 3. 8.
1959 27. 77. 1. 29. 4, 14. @. 6. 2. 35. a. 1. 14.
1940 é. 20. 1. 9. 2. 1v4. 21. 1/. . 41, 35. 3a. Il
1941 33. 37. @. i. 2. 0. 26. a. 124, 2. 13. e. 24,
19462 8. 8. e. g. 2. 4, e. Q. ", e. 9. 8. L.
19643 8. a. 8. a. 2. e. @. a. Q. 8. 8. 8. 8.
1964 a. 8. b. 9. 8. 1. 8. a. H. 1. a. 1. 2.
196% 8. 2. 8. 8. 29. 5. B. f. a. 8. 2. 2. 3.
19464 3. 23. . A2, 31, 8. 2. 1. W. a. 2. a. 1@,
1967 8. a. a. a. 1. 0. a. 8. 81. 25. 1. 8. Q.
1948 b. é. 3. . 61, 147, 22, 3. 5. S. a. 1. 23,
1969 8. 29. 3é. 446, 25. 1. a. f. a. 8. 1. 4, 12.
1979 7. @. 34, 1s. 23. 435, d. v. 12, 76. : 2. g. 18.
1971 A. 0. 8. 1. 8. a. 8. f. 4. 25. 2. 8. B.
1972 13. 13. L. o, 77. a. 3. d. ¥. 8. S. e. 18.
1973 . 1. 23. 36. 78. 23. 111. 5. #. 158. 149. 11. 8. =1,
1974 14, 3. 4, o. 38. 17. 8. S 14, 8. 3. 7. ?.
1975 2. 2. 8. o. é. 113, a. 0. @. 8. 9. . - 10,
1926 8. 8. 8. 9. 8. b. 45, R L. 8. 13. . 44, 10.
1977 3. ?. e. 7. o. T 11, a. 8. - 2. 2. 5. 8. 3.
1978 S. 19. 3. 2. a. e. a. g. 2. 2. 10, 1. 5.
1979 é7. 52. i@. 8. 3s. 15. 0. 0. 97. 8. 2. b 23.
AVERAGE +9. 13. 2. 12, 17. 24, 8. 3. 14. 17. 7. 5. 12
MAXTMUM 90. 77. 70. B8. 8%. 194, &7, 45, 158. 14%. 71. 44,

MINIMUM a. 8. 2. 9. W. a. 3. a. v. a. 8. a.

S1D.DEV. 19. 19. 17. 23, na, 16, 9. 8. 37 KN 146, i@,



TABLE A-7 FLOOD SPILLS FROM LAKE TEXANA AS SIMULATED BY THE TWDB USING THE

YEAR

1941

1942
1943
1944
19448
1946
1947
1944
1949
19350
1941

1932
1903
1954
1935
19356
1957
19358
1959
192409
1961
1942
1963
1944
1945
19464
1967
1948
1949
1979
1971
1972
197%
1974
197%
1976
1977
1978
1979

AVERAGE
HAXIMUM
MINIMUM

STD.DEV.

JAN

RESOP-Il MODEL WITH INFLOWS TO THE RESERVOIR FROM DATA SET NO. 3 AND
WITH FIRM ANNUAL YIELD OPERATION AND NO BAY AND ESTUARY RELEASES [4]

TWLE RESOF SFILLS FKOM LAKE TEXANA WITHOUT THF E&F RELEASE PRDCRAMlIN BFERATION IM CFS

FER

640,
?2.
9.
413,
179.
1441.

MAR

2195,
175,
S44.

3746,
1Q8,
7v4.,
197.
1448,

AFR

2418.
1339,
1.

|
2549.
187,
78.
o,
1838.
V8.
8.
172,
a.

Q.

0.

©.
1433,
o.
28L%.
1Lt.
i.
549,
e.

8.

8.
19i/.
8.
134,
2224,
204.
Q.

9.
4503.
244,
4408.
215,
19254,
ud.

1973.

$38l.

MAY

3586.

~

é5.
2311.
e.
B&é.
1545,
681,
76,
0.

a.
1724,
1587.
8.

a.

8.
1593.
332,
318.

206,

AQ.
a.

236%.
211e.

2693,
2678.
2812.

4776.
489,
1437,
3493.
743.
78.

4829,
1074,

4776,

JUN
2831,
9.
2h.
o8,

L¥s1,
16377,
a.

2119,

Jun

1943.
2589,
@.

Al

IH9,
19.
Q.

3.
1117.
RA2,
.

Y.

124,

1286,

294,

SEF

330,
A3,
a.
9v.
185.
1471,
8.

Y.

@,

ocT

14B97.

DEC

219.
12,
489,
872.
8.
126,
a.

ANMUAL

1432,
_3sl.
197.
B&3.
3B4a.
971,
238.
134,
5é8.
149,

8.
239,
272.

9.

a.

a.
785.
384.
889.
1332.
13466.
71.

7w -
42,
487.
452,
437.
1134,
742,
728.
342.
597.
1948.
?357.
Ubb.
S533.
379.
Sla.

1235,

360.



TABLE A-8 FLOOD SPILLS AND RELEASES FROM LAKE TEXANA AS SIMULATED BY THE TWDB

TWDR RESOF SFILLS AND RELEASES FROM LAKE TEXANA WITH THE RAFE

YEAR

1941
1542
1943
1944
1945
1946
1947
1948
1947
19506
1951
19592
1953
1954
1953
1954
1957
1958
19459
1946@
1941
1942
1943
1944
1943
19464
1967
1948
1969
1979
1971
1972
1973
1974
1973
1976
1977
1978
1977

AVERAGE
MAX [MUM
HINIMUM

STD. D=V,

JAN

1849,

71,
14,

2.

2.

1843,
139.
 Sh3.
L9729,
77.
24.

[
42,
314.
S.
2647,
74.
357.
28.
471.
72.
18%0.

224,

3358.
26%.
2918.
S11.
291i8.
0.

g16.

USING THE SIMDLY MODEL WITH INFLOWS TO THE RESERVOIR FROM DATA SET
NO. 3, WITH FIRM ANNUAL YIELD OPERATION AND WITH DAILY RELEASES

ACCORDING TO THE TPWD/TWDB PROPOSED RELEASE PROGRAM [4]

FER

&80,
119.
79,
342,
1a7.
1330,
i1,
1264,
5.
45%.
5.

5.
57.
7.
5.
2.
3.
2121,
3219,
430.
3514,
93.
A4,

J32.
P65,
S.
221,
2275.
77.
38.
?41.
121,

212,

Ly8.
4Q.
1472,
477.
14d7.

Sé4.

3316,

364,

AFE

2119,
1285,
S5.
121.
2545.
189.
17X,
74.
14354,
192,
4.
2046,

21,

MAY

3586,
G5
252,
211,
79.
O,
1445,
uel.
214,
76,
4.
1.87.
1392.

S.

4.

3.
1626.
282.
319,
ASe.
%8.
141,
S.

2234,
2321,

2493,
2726.
2748,

4751.
676,
1428.
3418,
639.
201.
3a.
IN47.

1867,

JUN

ELRT.H
159.
126.
1va.
112,

28274,

9.
40.
AS.
L94q,
11,
264,
44,
4,
S.
1.
1548,
k1%
483,

S4%4.

2833,
312,

4.
132,
Ahb.
671.

S.

&4677.
234,
7?28,

S
ShA.

18412,

1003,

1344,
607,
M7,
34,

o

A34.
186%.
ivsia.
1.

2ils.

Jtii

1994,
2329,
?i.
79.
2.
20k,
1
86.
?5.
S1.
3.
43.
34,

AUG

455,
1571,

AYe
154.
B35,
191,
11y,

3
e

114,
41.
S.
A6,
ABA,

2.
S.
3.
33,
72.
194,
1265,
144,
4a.
3.
Y.
Hi.
164.
1.
134.
54.
9.
J1.
152,
A8,
134,
135,
44,
A5,
464,
141,

142,

12635,

249,

SEF

444,
313.
Y
3pb.
143/,
1491,
14,
145.
144,
142,
Y.
103,
1w,
5.

.

4.
224,
415,
3454,
280,

Y444,
121.

e

312,
gi,
184,
83,
359.
A7
?3b6.
214¥A.
193.
235/,
3887,
349,
1569.
14/.
399%9.
34834,

BHS.

S5A44.

14.45.

RELEASE FROGRAM [N NFPERATION IN CF3S

oCcT

411,

187.

408.

MOV

784.
68.

127,
14,

1389.

286.

1794,

587,

DEC
192,

6469,
430.

43.
155,

-

g88.

S

266.
42,
B.
8.

wta

173.
649,
18948,
78.

537,

AMMUAL

1433,
488,
173.
B&67.
488,
P47,
294.
128.
543.
176.
S.
213.
2886.
4.



APPENDIX B.

1941-1978 MONTHLY TOTAL INFLOWS TO LAVACA BAY
FOR CASES A, B, C AND D



SUMMARY OF
YEAR

1941
194z
1943
1944
19435
1946
1947
1948
1949
1950
1951
1992
1958
1954
1953
1954
1957
1958
1959
1968
1961
1942
1963
1964
1963
1966
1967
1946
1969
1976
19714
1972
1973
1974
1973
1976
1977
1978
1977

AVERAGE
MAX EMUM
H1M1MUM

HIh.DeV.

TOTAL

JAN

14678.
218.
422,

3298,

1833,
761,

21464,
359,
La7,
bL7.

41,
32.
177.
32,
25.
28.
8.
i8%1.
79,
108Y.

2739,
298.
334,
168.

124],
Se7.

/8.

3927,
447,
887.

/3.
T
277,

3357,
H24.
104,
871,
Q47,

G146,
FuB.
3145,
A.

1223,

INFLUWS

FEE

1119,
431,
152,
7%,
5la.

1843,
240,
876,
349,
483,

34,
148.
243,

24,

1489,

MAE

327,
2650
374,

4731,
LR T

1008.
b4,
&78.
399,
10§.

AN
70.
Ve,

20,
24,
7a
1681,
348,
240,
31@.
449,
176.
76,
277.
143,
531,
15.
A21.
2139,
1849.
$4.
494,
32353,
339.
123,
97.
$43,
178.
1134,

706,
473,

s

[T

2864,
2393,
139,
27%.
3276,
411.
3464.
127,
4925,
413,
3.
1539,
gl.
182,
31.
44,
60l
159,
4357,
36,
250.
i39s.
54,
112,
L85,
1767,
13/.
ShRe.
REJE
362,
170.
144,
7844,
S46.
18461\,
1124,
2237,
S69.
2264,

1289,
7939,
44.

L54U.

MAY

4442,
182.
332,

971,
149.

1149,

14674,

2111,
389,
143.

32.
$333.

2513,
158.

1395.

13.

2184,
¥32.
79%.
44,
210.
326.

79.
9.

45332,

o782,
198.

4857,

3366,

4414,
119.

7716.

1519,

1944,

4332,

1767.
452.

78.

5597,

1801,
7714,
13.

1945,

118.
H33S,
343,
1308,
147,
1217,
15v08.
1907,
293,
1235,
15v4a.
a4é1.
1448,

3778,
159243,
21

=l

A6,

TABLE B-1 MONTHLY TOTAL INFLOWS TO

[MTO LAVACA BAY [N CF5

JUL

2428,
3321,
BUEN
149.

e
Loz,

LAVACA BAY

1197,

SEF

334,
778,
1149,
543,
2591,
3283,
171,
211,
EL RS
1983,
4Hhd.
185,
11943,
216.
20
45,
A2/,
1847,
344,
406k,
24897
574,
v,
818,
.
235,
S99
o93%.
32/,
1915,
348/,
287.
3570,
sl68.
AL,
253,
37,
7084,
RET R
1417,

7597

FOR CASE A

ocT

1316.
1%5.
78.
1835,
294,
2953,
35,
26.
2448,
24.
119.
19,
72.
52.
74.
2.
55159,
549,
1599.
6848.
346,
ie2.
8.
1945,
344.
114,
1934,
I94.
371.
2347,
1567.
207.
4538.
519.
321,
1641,
325.
464,
188.

7.

4848 .

2541,
121.
133.

2378.
&3,

176.
260,
288.
123.
159.
133.
P67,
2419.
168.
?98.
445,
544,
111,

&73.

892,
2060,
254,
296.
293.
40,
?68.

714,
842,
67
14648.
1e9.
353.
1872,

792. .

6185,
77.
282,
194.
[VE
4185,
1.

1953,

AMNUGL

2313.
746,
457 .

1276.
623,

1574,
918,
A1,
Fal.
282,
219.
672,
495,

37.
353.
32.

1617,
747

1296.

2034,

2182,
3745,
210.
271.

1147.
756.
794.

1715.

13a1.

1888,
7461.

113%.

3312,

1629.

19462,

1266,
843.
?B2.

2023,

1612,



TABLE B-2 MONTHLY TOTAL INFLOWS TO LAVACA BAY FOR CASE B

SUMMARY OF TOTAL IMFLOWS IMTO LAVACA EBAY IMN CFS

YeEAR JAN FER Mt At MAY JUN NN ALl S ocT MOV
i74] 1764. 126%. 3405 3750. 45,18, A716. POYE, 704, S541. 1895. 1193.
1942 147. 498, S35, 23548, 132, 213. EHELN ERAN A5, 182. 377.
1543 397. 136, Q4. 125, 3722, nal. 367, 164. 125, 65, 144B.
1944 3478. 412, k35, 252, 3315, 327, 137. 24, Al 8%. 42%5.
1945 1827. 391. 352, 3326. 129. AR, 126. 1494, 210, 215. 44,
1946 649, 1¥73, 1vse. $39. 1153, 31324, H513. tv/. KPR UM 3548. 2182,
1947 1939. 234, w16, 352. 2232, 199. 13%. 175, 144, 35. 89.
1943 111, 877, ¥4 L7, 2054, 132, 1997, a/. 171, 26. 34.
1749 75. 736. 369, 3@LE. 371. 13@. 238, néhA. 203, 4414, 128.
19508 723. 673, Jd. o . 155, 1969, t15. 44. th7. 24, 1.
1951 26 33, g84. 5). 35. 1744, Ao, 43, S5, 115. 36
19352 28. 137. liv. 1304, 3348. 474, g1, L4, 1416, 18. 796.
1953 1bb. 261, &Y. 71. 2543, 7. G5 1389, 1194. 63. A3,
1954 38. 23. 29. 3. 149. . B. A, N5 24, 0.
1955 2. 1558, 2. b6, 1448. 298. 32, LTI 344, 48. 2.
1956 15. 7. /a 28, 13. 7. 23, 24, Hita 13. 14.
1957 b. 196, 2046. 4025, n213. 1987, 1. JH. 673, S273. 2874.
1954 1913, 3429, 3.2v. 1445, A971. 79. 283, H/. 14.3v. SS1. 316.
1959 302, 44619, 234. 4378, 784, 1822, 179. AL, 444, 2190. P51,
1948 767, Y3, 237, Jal. 445, niz, ty54, 2W/. 3AY. 7185. 2785,
1941 3849, A477. 357. 239. 151. 4705, 1994, 229, 8103, 271. 2444,
1962 178. 226, L3, 1348, 23%9. 514, 254, a3, 441, 4. ol.
19563 324. 643, 87. 47. 73. 64, 403, 69. 77 2i. 123,
1964 J30. 3352, 425, 2. 77. H77. 127, 114, 745, 172. 67.
1965 1174. 1925, 157. 129. 4228. 1417, 18z, 114, 16, 317. 2317,
1966 H22. 1458, 387, 174L. 2959. 9435, 333, 449, 2.4, ?5. 29.
1947 61. 49. 42. 175. i74. S 189. 41%. 6740, 2131, 139.
1943 4774, 4469, 374. 479, 4123. #3932, A7a. 174, 47, 299. 246.
19469 391. 3595, 2h61. 3782. 4742, 344, 147. 114, 294. 428. 2a1.
1979 833. 157, 1913, 496, 4172. 1232, BT 142, L7745, 23449, 186.
1971 68. &1, 61, 88. 1. 14%. 116, 1330, 4267. 14625, 161.
1972 ?7%. 14933, a3, LiG. 31159, 19:9. B9, 314, 244, i7a. 181.
1973 285. 745, 2886. 7272, 1331, 18421, 845, &7, 3360, 4356, 708.
1974 J14a5. 3a8a. Jud. 431, 2193, PAYe. 249, 41t. 9754, 439. 2475.
1975 A75. 443, 181. 1284. 5338. I01H. 1917, 447. 416. 219, ?5.
1976 99. 32, ?d. 1994, 1497. 1113, 4. 3/, 23V, 1589. 874.
1977 781, 2666, 382. 29%96. 412, 12464, 2405, 73, 217, 192, S49.
1974 Lové. 732, L&9. Sl 73. 735, ELT 57, 7534, 392, 489,
1979 45604, 2432, 189%. 3109, L5438, 2440, &0%. »3h. 4843, 172, i2a.
AVERAGE L9, 1950, 729. 124). 1847, L7537, 503, 379, L454. 1057, &40,
MAXIMUM 4650, 4615, 5185, 7274 R1LY. 15421, 3834, RR7. 816, 7180, 2874,
MINIMUM 8. 23. 7 29. t3. 7. H. 26, il 13. @.

5TD. DtV. 1200, 1246, 1104, 1688. ,BYh. 2590, 763, Auz. 2045, 1767, 877.

245.
7468.
982.
25964,
220.
237.
242,
S58.

871,

77.

874

812,
&4,
1585.
63.
298.
?34.
824,
6858,
78.
229,

164.
438.

&HBE8.

ANRUAL

2389,
754.
450.

1330.
G645,

1657,
S5354.
392.
F46T.
288.
189.
635.
S563.

38.
332,
36.

1636.
8080.

13480.

21585.

21%57.



TABLE B-3 MONTHLY TOTAL INFLOWS TO LAVACA BAY
SUMMARY OF TUOTAL INFLUWS INTO LAVACA BAY IN CFs
YEAR JAN FER MAR AR MAY - JUN Jut AllG SEF
1941 1671, 1134, 3534, $53v. 4429, 4105, 2450, hivl. 424,
1942 72. 178. 261. 2261, 89. S4. 3742, 77. J18.
1943 312, éi, 785, S 177. 141, 134, S59. 4A.
1944 3460, S514. S119y. 14§. 3214, 167, 2. 49. 312,
1945 V24, 295. 234, 3235, 4Q. 114, 32. 12ud, 1,
1946 4%0. 18835, 950. ars. 1049, X7y, 377, §74. 3144,
1947 1863, 1235, 4a4. 247, 2153. /9. 3.3, 24. 17.
1948 67. 731, 618. 44. 1874, 76. A8, (P 28,
1947 d7. 1y, L. 2913, 238, 62, LT R EHA
1950 621, §87. 43. 217. 79. 923, 9. & 7.
1931 15. 18. 29, L&, 1i. 324, 7. A 14L.
1992 11. 37. 24. 445. %238, 3Ré. 29. 2. 18.
1933 148. 5. 33. S9. 2249, 8. 33. Y4, 1477,
1954 16. 13, 2 85. 67. b. 2. Se 8.
1953 la. 651, Lé. 32, 4697. 115, 12. 151, 44,
1956 b, 18. 7. 4. 8. 1. 17. . a.
1957 a. g4, 494, 27968, 2111. 18364, 13, Y. Lav.
1956 1823. 3360, 211. 78. 742. u1. 101, 15. 588.
1959 246, 4498. L59. 42135, 6462, 159, /8. A5, 2/4.
1940 671%. 8yYy. 147, 226, 341. 6874, 8hY%. 1936, 215.
1941 2964, 43501. 251, 114, 3. 4477, 1835, "o, 7947,
1962 - ?6. 73. 1182, 3158. 390. 157. 21. 154,
1943 33, 419. 47. $9. Ja. 29. 72. 3. /-
19464 34. 74. 94. 74. 36. I35, 16, 26. 618.
1963 867. 1853, g7. /. 4210, 1247, 49. 32, Ly
19646 44]., 1279. 388. 146435, “B76. 8r2. 141. Aut. 4.
1947 25. 22, 27. 24, 39. 12, 4. 9. SiWi.
1948 3777. 371. 299. 3u8. 4624. 8777, SHE. 71. 251,
19567 283, 3514, 1943, 3875, 4127. 228, 49, 47. 33,
1970 741. 74. 1792. 297 4pB& . 1849, 1a3. 4L, 1544.
1971 33. 37. 3. 31. 24, va. 19. 645, 3811,
1972 8r2. 138606. 375, 64. 7961. av2. 324, 194, 48.
1973 77. 658, 2773. 71863, 1187, 15493, 445, 454, 324y,
1974 3068. 397. 181. 335. 1979. 1937, 63. 231, S614.
1973 3721, $33. vé. 19208, 5225. 18445, 337, 275 A,
1976 ua. 43. EM 740, 1L469. 978, 7168, a3, 70.
1977 698, 2561. 137, 2885, 281. t1ta, A4, 37. 4.
1978 ' 797 653, 1@é. 3a9. 42. A494. 43. e, 7196.
1979 4582, 2549, P84, 93538, ua25. 2594, 473. q2, 4494,
AVERAGE BZE. ?21. HE9. 1136. 1762, 1604, 379. 734, 1255,
MAX IMUM 4632, 459 1. G117 2163, 7941, 15493, 3742, i34, 7947.
MINTMUM a. 13. 7. 4. ], Ja o a. 8.
SID.DeVv, LL22, Las. 1879, l&4qi. 2u82, 99d, 753, 411, 24,

FOR CASE C
neT MOV
1819%. F84.
87. 196.
27 1834,
38. 229.
45. 20.
3458. 2014,
7. 30,
11. ia.
4305, 71.
S. b.
32. 14.
4. 2909.
26 18.
2. 8.
S 2.
1. 3.
a128. 2784,
445, 219.
2088. 842,
7807, 24680.
158. 2300,
59. 34,
S 2a.
182. 11.
84d. 2111.
i9. 19,
2000. 83.
164. 187.
123. 65.
2227, 44.
1499. a3.
49. 435,
4237. S567.
31a. 2375,
78. 48.
13164, 771.
28. 2052,
256. 365
73. 4%.
957, 534.
7ve7. 2784,
1. A
L69S. 859,

DEC

I.3.
82.
1988,
1044,
35.
B2,
S7.
16.
1482.

14,
925,
17.
A.

S
33.
147.
655,
848,
2531,
126.
60.
39.
14,
827.
44.
568,
612,
33
143%.

35. 7

178.
B842.
639.
5975.
47.
133.
43,

G4,

5975,

19483,

ANMUAL

2075.
6364.
3.

1212,
527,

1542,
A27.
295.
801,
267.

51.
456,
394,

18.
142,

8.

1316.
674.

1232,

2833.

2035,
205.

63.
118.
932.
460.
701.

1618.

1289.

1815.
647,

1026,

3038.

1448.
924.

1836,
564,
856,

2912,

8?1.



TABLE B-4 MONTHLY TOTAL INFLOWS TO

SUMMARY OF TOTAL INMFLOWS [NTO LAVACA BAY [H CF3

YEAR JAN FER MAKR AR MAY JUn WUl

1941 L&z, 131, 3a84e., 3537, A429. 4144, 477,
1942 145, 2oL, 210, 2204, 182, 13, 34940,
19445 132, 138, 514, 1235, 344. 241, 224,
1944 34468, S4%. 1% 1o W 247 4113, 307, 131,
1945 799, Jal. 222, J250. 129. 413, 125,
1944 194, 1872, P61, 297. 1835, 3717, 434,
1947 1833, 243. J2i. 344, 2053, 159, 113,
1948 ?9. 347, oB6. 1t7. 1776. 132, 115.
1947 12, 185. L45. 2310, 371, 134, 141,
19506 456, 575, 28. 311. 155. 743. 79.
1951 20. 23. 23. 20. 16. S35, 12,
1952 16. 42, 29 454 2HT9. 446K, 73,
1953 141. Li3. S4. 71. 21725, 73, 47.
19u4 36. 21. 17. 8%9. 74. 1p. 4.
1955 12. bub. 28, 35, 701. 129. 17.
AT 7. 21. 7. b. 11, 2. 17.
1952 a. 87. 490, 2745, 2142, 1913, 21.
1958 1745, 3340. 272 1435, 672. 7@, 1a1.,
1959 275. 4455, 291, 42499, 636, HBa1. 199.
1v60 676, 872, 192. 277. 344, 6774, H7%.
1961 27644, 4501, a72. 239, 131, 4297. 1317,
1962 173. 19@. 146. 942, 239. Dol 137.
1963 147, 362, uyl. 39. 34, 33. 7.
19464 41. 79. 164. 79. 35. 40K, 24,
1963 644, 1541, 146, 129. 3897, 1357, 144,
1966 440. 1279. 388. 164%. ’88s. 22, 214,
1967 38. 27. 32. 8d. A3, 17. P
1948 34658, 381. 31%. 444, 3914. 8773, SHH,
1949 137, 3434, 1245, 34678, 4175, 548, t124.
1976 634. 156. 1718. 356, AB22. 1213, 179.
1971 60. 75, a/. 34. 29. PS. 24,
1972 84, 1416. 3586. 116. 7936. F@a. 292.
1773 144, 316, 23534, 2179, 1254. 15428, 687,
1974 3n17. 455, 214, 326. 1969. 1904, 182,
1975 475, 374, 173, 242, S5171. 1944, 794.
1976 8. B2, 92 ?85. 1464, 89%. 440,
1977 678. 2075, 272, 2744, 412, 1u14, 143,
19786 LN 664, 151. 28, 73. 494. 167.
1979 4549. 234y, UG Jdaq. 9942, 2334, 342,
AVERAGL 881. o89. u91. 1142. 17564, 1631. 399,
MAX [MUM 4549, 4541 . G99 L. 2L79. 7984, 15428, 3499,
M1MI1MUM 8. 21. 7. & 13. 2. 4.

STD. DV, 1i78. 123, 1WE3. 1587, 2R47 . AVE59. /443,

LAVACA BAY

FOR

acT

14622,
182.
32,
&4,
211,
2485,
22.
16,
3761,
12,
34.
8.
43,
5.

?.

4.
4821.
467.
1964,
6864,
271,
64.
19.
148.
184,
95.
2839.
265.
151,
2141,
1312,
170.
4227.
414,
215.
1216,
78.
371.
172.

P62
5866.
4.

L6122,

CASE D

MOV

1026,
155.
528,
114.

44,
1984.
4w,
19.
185,
10.
19.
296.
A2,
f.

AMMUAL

2274,
ab3.
V7.

1216.
S5l

1319,
459,
288.
776.
234,

56.
439.
41@.
1446,

18.

1385.
478,

1232,

2933,

2842,
239.

68.
128.
891.
686.
68%.

14623,

1267,

1812,
645,

19635,

3a01.

1437,
928.

1837.
498.
82%9.

2827.

8Y3.



APPENDIX C.

1941-1979 MONTHLY TOTAL FLOWS
AT LAVACA AND NAVIDAD RIVER GAGE SITES
FOR CASES A’, B’, C’ AND D’




TABLE C-1

SUMMARY UOF TOTAL EFFECTIVE FLOWS AT

YEAR

1941
1942
1943
1744
1945
1746
194/
1948
1949
198
1951
1952
1933
1904
1953
1906
1957
1948
1949
19450
1961
1762
1943
1964
1963
1966
1967
1968
19469
1979
1971
1972
19273
1974
1973
1974
1927
1978
1979

AVERAGE
MAX LMUM
HINIMUM

STIH. DEV,

JAN

15va,
144,
373,
23L7.
1427,
SE8Y.
1913,
385,
73.
553,
26,
20.

135,

1406,

FER

1Y34.
Zes.
136,
587.
3735,
1622,
244,
735.
736.
476.
43.
137.
L76.
23.
1438.
97.
1?7
2717.
3408,
8g3.
4114.

y L5
220.

625.
345,
1all.
1817.
40.
404,
3183,
142,
8l.
14%4.
539.
520,
406,
82
2573,
499.

21356,
Gi2.
41).4.
23.

1945,

MéR

g2,
198.
277
4071.
2543,
G12.
Hid.
597.
347,
.
=K
b8.
67.
21.
2.
7.
1612,
3la6.
257.
218.
S51.
147,
37.
247.
135,
585.
4.
371,
1761,
1442.
Sla
488.
ar92.
3n2.
id4.
4.
Jai.
175.
lala,

620,
471,
r

2B,

MONTHLY TOTAL INFLOWS TO LAVACA BAY FOR CASE A’

MHe LDWIR GALE STTES

APR

533,
2324,
124.
264,
27449,
344,
349,
114,
2S5,
340.

143,
1482.
1845,
486.
K{" K ¥
233,
P
137.
442).
4364.
12/,
1166.
245831,
497.
23I5.

MAaY

3815,
179.
387.

72318,
122,
K864,

1443,

32,
386.
130.

2.
r896.

2092,
149,

1314,

9.

18897,
HY9.
788.
440,
174.
249,

79.
83.

4173.

2536,
143.

3389.

3549,

323s.

?2.

7271,

1191,

1452,

4290.

171G,
421,

74,

5217,
1427.
/271,

?.

1923,

NN TH

JUN

3985,
194,
54,
In3.
239,

Jinl.
142,
114,
114,

100hé6.

1249,
460,

NP,
8.
204,
1.
1682,
AL
P56,

A5NH.

Aava,
594,

?9.
7%a.

1412,

&40,
9.

A8,
233,
QHX.
145,

1065,

14274,

1742,

1451,

JIAPH.

1994,
&a37.

2233,

1494,
14275,
8.

Mibb.

Ut

1313,
PPA.
2?1
14%.
125,
455,
178,
173.
A39.
19@.
22,
78,
v,
5.
14,
17.
A4,
279.
191.
#4Yy.,
146254,

nen.

957,

ALIG

217.
J1E.
135/,
134,
Ak,
1151,
144,
246,
A,
27.
x/.
60.
73t.
264.
LN
23.
1.
74,
412,
19454,
A54.
94.
37,
142,
1.31.
a51.
RE{/8
283,
127,

8EF

2485,
6R4.
114,
K-
ELEW
3pra.
1.44.
164.
174,
153.
SAN.
1328.
112,
So.
33,
4.
LY
1983,
AUy,
344.
AR,
433.
Hl.
784,
194,
226.
B4A7.
478.
P
1572,
33,
239.
1997,
5737.
435,

LAVACA AND NAVIOAD RIVERS IN CF3

ocT

Bl1.
183.
67,
0.
192,
2416,
34,
i
23835.
23.
113,
16.
&7.
Q5.

Si.
l

S@14a.
482.
1124.
6312,
276.
1@1.
29
155.
321.
99.
1824,
268.
329.
1323,
127 4.
118.
3849.
418,
212,
1584.
165,
345,
158.

831.
6312,

5
o]

1422,

43,
a.

el
Ao

2817,

255,

871.
2443,
2198.

49.

123,

64.

2385.

157.
215,
201.
106,
133.
111.
bbb,
2266,
?%.
822.
437.
374.
167.

S567.

2817,

3ua.

DEC

344.
194.
933,
981.
216.
483.
234,

1312,
20.

1689,

AMMUAL

1.978.
424,
357.

1824,
514,

1395.
453.
363,

.
243.
183.
S70.
485

37.
315.

27.

14468,
693.

198945,

1734.

1817.
324,
185.
238.

1853,
4642,
712,

1482,

1176.
882,
483.

1054.

2795,

1449,
?3I3.

1141,
732.
891.

181.8.

87/8.



TABLE C-2 MONTHLY TOTAL INFLOWS TO LAVACA BAY FOR

CURRARY OF TOTAL EFFECTIVE FLOWS AT

YEAR

1941
1942
1943
1244
1945
19446
1947
1943
1949
1958
191
1752
1953
1954
1954
1956
1957
1954
1909
19468
1961
1962
1963
1964
1965
1966
19467
1963
1969
1979
1971
1972
1973
1974
1974
1974
1977
1978
1979

AVERAGE
MAX 1MUM
MIMIMUM

S1D.DEV.

JAN

1529,
L4a5.

375

2463,
1Qz7.
oB9.
1910,
95,
7h.
588,
26.
28,
15%.
38,
24,
15,
A.
1719.
274,
730.

1369,

R

1852,
219.
156.
G939,
376.

1653,
234.
744,
705.
495

33.
134.
178.

23.

1484.

92,
197.

2734,

3497.
gy,

A4157.

a0
225.

427,
345,
1822,
1938,
4Q.
499,
3200,
143.
81.
1466,
575
320.
185,
32,
2582,
A28,
2178.

P25,
A157.
23,

1086s.

AR

3044,
2.
798.

4175,
274,
P25,
514.
W/,
369.

?3.
85.
2.
&5,
29.
22.

7.

14644,
JL14.
232,
214.
357,
144,

87.
2462,
135,
gv2.

42,
339,

1956,

1484,

é1.
avl.

2796,
275,
181.

7.
38,
1469,

1616.

627,
4176,
2

927 .

THE LOWER GAGE SITFS OM THE | AVALA AND MAVIDAD RIVERS

AR

InYE.
23354,
125,
24l.
3792,
379,
SuZa
Lio.
2903,
357.
51.
11585,
71.
V4t
57.
29.
3411,
142,
4973,
Jut.
23%.
124/,
47.
9.
129.
1594,
174,
474.
3i@é.
241,
86.
Lls.
649,
412,
12904,
1904
2660.
433,
28L9.

LLaAd.

455,

2.

1516,

MAY

A178.
W73,
173.
3451,
3617.
3328,
?1.
7544,
11946,
1593,
4286,
1697,
407.
9.

5245,
1449,
7144,

13.

iR4AR.

N

4914,
2.
204,
412,
"42,

EEE N9
104,
152,
12%.

19343,

12463,
A/4,

Sa.
17,
2%1.
7.
17h3.
74.
Pu7.

4774,

3873,
574,

&4,
797.
14h3.
ALy,
2.

7034,
a4,

1uv4,
145,

1449,

14404,

1791.

1676,

1993,

11164,
hhH4.

T2Y.

14404,
7.

Dén4.

JUt.

1695,
2937,
3An.
1.34.
126,
459,
1386,
1499,
218,
113,
0o
31,
K1,
3.
a2,
29,

b I
232,
17%.
H56,
1450,
A4,
aal.
127,
182,
RES N
16%.
749,
137,
LT
114.
599,
839.
247,
1003,
HY4.
245,
1832,
533,

431.
3.
3

BIH.

Al;

VY3A1.
ERRE
144.
15.5.
74i.
1144,

vl -4
Fa.

47,
263,
L
a3,
LS
807,
R
P2,
26,
3n.
A7,
434,

S

314,
AlAh,
125,
5.8/
212,
AVnib.
146,

IN CFS
OcT

?14.
182,
b6l
89.
194,
2523,
35.
26.
2506.
24.
112,
18.
&3.
23.
48.
13.
SA34.
4835.
1224.
6386,
271,
Pb.
21.
133.
17,
?5.
1818,
245.
14683.
13836,
128.
3884.
419,
219.
1581,
145.

.

1458,

CASE B’

NOV

879.
325.
717.
4235.
44.
1958,
a9e.
3é.
128.
11.

&94.
43.

14.
2821.
261.
879.
2474,
2221.
56.
123.
64,
2387,
29.
157.
218.
208.
164,
136.
118.
6469,
2287.

a27.
4483,
490.
188.
Ti74.
oB21.
A

813,

ARMMUML

2019.
637.
36%.

1855.
528.

1425,
465,
3V2.
773.
258.
189.
G777
409,

-
-

315,
ia.
1472,
782.
liis.
1767.
1845,
314.
178.
2338.
1858,
647.
726.
1547.
118é4.
785,
695,
18568,
2828.
1458,
942.
1141,
734,
FU3.
1845,

891.



TABLE C-3 MONTHLY TOTAL INFLOWS TO LAVACA BAY FOR CASE C’

SUMNARY OF TOTALL EFFECTIVE FLOWS AT THE LOWER LAGE SITES ON THE LAVACA AND NAVIDAD RIVERS IM CFS

YEAR JAN FER AR AR MAY JUN Ji AlG SEP ocT NOV DEC ANNUAL
1v41 1606. ti14. 3036, 3&677. 6389, 4459, 23kh. niv. 419, 1768. P14, INné. 2241.
1942 2. 171. 2al. 22499, 89. 53, 34585, 77, St 87. 194, 81. 627.
1943 389 . 6@, 7o2. 68, 176. 141, 132, L5, 34. 27 EX-H 994. 313.
1944 J37a. a8, 5947, LAz, 4151, 115, S92, 4. 7. 38. 229, 1033, 11488.
1945 §26. 292, 236. 3167, 5é. 132, 3. 11464. 122, 445, 20. az. Glé.
1945 432. 1341, 247, 274, 18.10. 3443, 334, P72 it J39%. 1999, 302. 1528.
194¥ 18%0. 12%. 485, 249, 2130, &%, 33. i, 17. 17. 35, 14, 423,
1944 &1. 439, 1 N 43, 1876. 76, 44, L. g 11. 14, 14, 2489.
1949 37. 17%. 71. 28Rz, 029, &7, b6, 84, 3h. 4172, 71. 1463, 7889.
19359 78, al9. 13, 219. 7%. v, 29. B /. 5. 4. 11. 283.
17591 15. 18. 28. 16. 11, 320, 7. 2. 141, 29. 14, 14, Sa.
1952 L. 374 24, 433, 4221, 356, 9. M, 1/, 4. 287. 921, 453,
1953 1at. 59. 35. ok 1189, 27 18. 7RG, 1834, né. i8. 17, 384.
1954 16. 13. L2 35. 69, 4. 2. 5. H. 2. B. 8. 18.
1905 10. 649. 14, 32. 695, 116. 12. 151, 44. G- 2. 5. 141.
1956 - 18. 7. 9. g. 1. t7. 9. Y. 1. 6. 33. 8.
1957 B 83. 447 . 28u8. ol L 1841. Th. S, 16%. SR98. 2745, 147. 1293.
1953 1739. 3307, 2LL. 2. 739. d1. L21. 14, S8, 444, 219, &55. b66.
1909 220, 4421, 158, 4187. 458, 8450, 78, 3464, n72. 2833, 842, B47. 12164
19468 465, 8/9. 146, s, 341, A4H8B. 334, 1739, EARE 69466, 2645, 2493, 2082,
1961 2931, 4444, 231. 117. 92 4447. i8a%. 8. 7841, 158. 2293, 126. 2012,
1962 vé. 5. 735, 1174, 154, 316, 157. 2. 154, S9. 34. 68, 204,
1943 B3. 418. 4. 308. 8. 29. 72, 8. 7. T 29. 39. 63,
19264 35. 3. B8?. /4. 3. 334, 18. 2h. ALy, 181. 11. 15. 117.
1969 85%. 1851. 89. 71. 3798, 1240, 49. RICH 23. 88g. 21iie. 825. ?29.
19246 439, 12335, 184, 16U, 2845, 314, 139. 45, A4, 19. 19. 22. 649,
1967 25. 22, 27. 7. 38. v, 4. i9. 4024, 1975, 84. 464. 692,
19463 3771. $635. 294, 3385, 3963, B4193, LT-T-1 1. a2, 15%. 187, 5467, 1595,
1969 28s. 3485. 198Yy. 34627. 4102, 21%. AY. A7, 03. 123. b4, 40y, 1197,
1970 733. 4. 1737, 281. 4n63. ivi14, 193, A, 15.3:0, 2181, 456. 35. 297,
1971 33. 37. 37. 38. 24, Fu. 9. b4t 3744, 1474, 81. 1430. 638.
19272 839. 1347. 374, 44, 7884, Hya. 319, 194, 4. 37. 4). 35. 18165
19754 77 635, 27386. 7985, 1145, 15382. 440, AT4, 3inl. 40468, 9955, 178. 2987,
1974 3046, 3v3. 1727. 3335, 19443, 1924, A3, 274, S4. 319. 2372, 835. ° 1431,
1975 36% - 358. - 1828, 5224, 1751, 847, 275, »oe. 79. 48. 639. ?16.
1975 30. 43, JS. 7435, 1569, v LN a1. A 1398. 758. S9231. 1826.
1977 49%. 2802, 189. 2859. RO, 11ht. b4, a7, bH. 27z. 247. 47. Gdol.
1978 773. 631. 1ns, Ju’/. 42. 495, 43. 4. 1/4. 254. 354, 134, 8o2.
1979 451 5. 2297. §7%. | 3048, 5489. 2290, 475, 8r. 4b06. 73. 49. S9. 1989.
AVERAGE 818. 798, 339, 1124, 1745, 1579. 382, A N 1237, ?48. 527, 549, 880.
MAX 1MUM 4815, 4444, 049, 7885, 7884, 15380, 3650, IR 7841, 6746, 2745 5921,

MINIMUA . L3. 7. 4. g. 1. 2. 9. Y. L A. 8.

S1D.DEV. 1178. 1230, 1864, 1627, FR&L. reha, a4, 40h. 217y, 1669. 843, 18439,



TABLE C-4 MONTHLY TOTAL INFLOWS TO LAVACA BAY FOR CASE D’

SUiMARY OF TOTAL EFFECTIVE

YEAR

1941
194
1943
1944
1945
1246
1947
1948
1249
1500
1751
195
1953
1704
1933
1906
1957
1908
1959
1968
1941
1962
1963
1964
19463
1946
1947
1968
19469
1970
1971
1972
1973
1974
1973
1976
1977
1978
1977

AVERAGE
MAX IMUM
MINIMUM

STD. vV

JAN

1456,
143,
178.

3370.
700,
1646

1844,

]
anm

42,
G13.
29.
16.
143,
3.
L2.
7

9.
1731.
249,
66%.
2731,
173.
187,
41.
637.
436,
1a.
36449,
187.
427,
50,
82y.
143,
30b5.
374.
8.
&75.
424,
4432,

791.

4432,

FEE

1.
197.
139,
S537.
399,

1834.
233.
385,
L84,
ST-T-

23,
42.
115,
21.
653,
21.
8é.

3507.

41338,
8o,

4454,
1%94.
362,

78.
1339,
1255,

27.

375,

4485,

158.

6.
14R3.
273,
451,
$72.

]
ala

2ub6.
645,
2297,
8%46.

44564,

FLOWS Al THE LUWIR

MAK

Sa456.
2088,
a9,

5h23.
223,
47,
$21.
S6%.
144,

e
2.
29.
b4,
17.
Bl
7.
452,
272,
299,
1%1.
271,
148.
a/.
?4.
148,
283,
33,
314,
1997,
1484,
57.
350,

24997,
218.
175,

273
151.
725,

582,

1933,

AFK

3677,
2202,
L235.
251.
$1372.
297.
344,
i16.
2477,
34,
24,
441.
2.
89.
35,
b.
2454,
143,
4171.
277,
239,
?34.
).
79,
L29,
1607,
BY.
442,
3527,
340.
33,
1164,
7972,
326.
?A2.
903,
27814.
418.
JV40.

1136,

7ave,

L&72.

GAGFK SITES
MAY

43469,
182,
344,

1034,
125.

lal4.

29549,

1773.
370.
155.

15.
2883,
2074,

74.

698.

il.

B4,
469,
452,
344,
151.
237,

34,

35.

3877.

nRasS.

42,

UG5S,

4151,

999,

29.
7RLP.

1231.

1931,

5185,

14464,
412,

73.
BavM7.

P7A9.
7859,
1.

239,

NN THF
JUN

4958,
212,
241,
M
243,

3601,
158.
132,
134.
700,
533,
448.

72,
1@,

113,
o

1399,
70,
324,
Sith,
4247,
o123 I8
53,
27,
1352,
Bi4.
17,
8407,
347.
1144,
3.
nd.
15417,
1937,
18331,
Bya.
tvn3l.
494,
2349,

1607,

15317,

~

<

2023,

LLAVACA ANO NAVIDAD RIVERS

S

2407,
3404,
223,
131,
125,
415,
113,
115,
tAtL.
7Yy.
12.
73,
R
4,
17.
17.
2.
181,
159,
/Y4,
1792,
137.
7.
24,
1h4,
bl A
9.
bbb,
126,
1729,
24,
284,
AR
18X,
794,
596.
132,
167.
B8

g,
4493,
4.

594,

alic

AH2.
210,
123,
“93.
H73.
yna.
145,
A7
179,
a4t
/.
bé.
334,
7.
ths.
4.
A8,
7.
255,
1905,
228,
a1,

SkF

.
593.
4.
513,
B
3114,
120,
164,
131,
149,
145,
121,
1117,
12,
L
a4,
493,
8B3.
444,
359,
7211,
274.
12,
8o,
144,
02,
S714.
479.
s,
1385.
JShivd.
243.
Sy,
S404.
4.
234.
A,
6841,
4444,

12860,
72,
e

2U85,

IN CFES
OcT

1571.
182.
2.
&4 .
211,
a0,
20,
16.
3627,
12.
33.
8.
43.
5.

9.

4,
4791.
466.
1929,
8826,
271.
44.
1@.
159.
184,
95,
2814,
241,
151.
2065.
1487.
170.
4057.
414,
215,
1308.
74.
371.
172,

F45.

L1535,

MOV

?49.
155.
4452,
116.

1971,

2.

3.
2744,
127.
a546.
2646,
2147,
a1,

-
25.

34,
1643.
29.
138.
i14.
113,
87.
143.
18v.
G20,
22435,
?4.
515.
213.
213.
9?.

499.
2744,
8.

797

LEC

283.
131.
?96.
G991,
73,
331.
49.
21.
1439,

S22,
58.
B.
S.
Ja
2e5.
289.
81%.
24%92.
283.
65
44,
28.
815.
a8.
77.
281.
358,
b4,
1377.
463,
220.
B34.
243,
5931.
78.
166.
133,

S01.

P31,

1828,

AMMUAL

2242,
453,
249.

1192,
540.

1496.
A55.
2632,
760,
o34,

55,
427.
397.

-y

145,
1e.
1283.
G662,
1217,
2882,
2819,
238.
68.
126.
888.
675,
4£89.
1408.
1195,
794,
634.
18G5,
2956.
1428.
917,
1827.
693,
824.
28046,

882,



APPENDIX D.

1941-1979 SIMULATED LAVACA BAY MONTHLY-AVERAGE SALINITIES
BASED ON TOTAL LAVACA BAY INFLOW REGRESSIONS
FOR CASES A, B, C AND D




TABLE D-1 SIMULATED LAVACA BAY MONTHLY-AVERAGE SALINITIES FOR CASE A
BASED ON TOTAL LAVACA BAY INFLOW REGRESSIONS

SUMMARY OF MONTHLY SALINITIES IN LAVACA EAY EASHD ON TDWR L AKE TEXAMA POST-IMFOUNDMEMT &-Q RLGRESSIONS IM FPT

YEAR Jar FER AAR AR MAY JUN JUL Alhs SiF 0cT NOV DEC ANNUAL

1741 12. 44 9.89 ?.06 7-79 3.28 .76 1. 74 3.14 7.43 8.19 6.78 12.72 7.88
1942 16.97 16. 18 15.91 18.59 7.34 12.9%4 4.89 4. 49 Aot 12.58 14.55 15.43 11.37
1745 1. 82 156.63 14,32 14.24 14.87 15. 45 11.99 19.81 21.40 28. 44 7.28 18.59 146.8¢9
1944 9.42 3.39 8.49 8.6% 5.48 $5.87 G.71 17.74 15,16 14.89 16.13 12.81 18.5¢6
1745 11.30 11.91 15.18 ?.ué .27 16.53% 17.44 16.70 18,012 15,13 25.30 19.58 13.49
1746 14.28 1v.99 19.42 12.81 ?.98 4.948 3..34 4.8% 4,943 4.29 4.982 19.353 7.88
1947 1.8 18.39 15.24 14.76 H.19 Ho1 8.8h 26.53 21.51 27.88 46.19 18.24 17.53
1948 15.084 12,946 12,59 15.32 7.73 7.151 7.76 35,95 24.5Y 27.55 45.99 32.3%9 20.42
1949 24.28 13.93 13.34 8.94 U. 44 .43 11.85 13.92 14,39 6.96 6.809 11.79 11.48
1750 11..59 12.837 15.808 17.358 17.25 14. 43 H.26 17.44 26.1% 28.439 45.09 38.58 28.74
1951 31.¢1 32.67 26. A 2485 44,08 .47 7.7 14.97 14,32 14.74 27.23 32.82 23.55
1952 33.01 24.48 22.51 12.34 S.18 .16 .42 7.2 23.8Y 31.76 14,43 11.29 18.47
1955 12.89 19.14 28.53 24.7% 7.38 & HT 7-40 ?.97 7.39 ?. 62 22.24 26.081 14,47
17354 256.87 35,92 33.71 27.64 27.33 29.35 49. 74 45. 94 33. v 24.87 45.80 45.08 JA.58
1950 42.74 12.11 12. 40 29.38 1. 18 tH.79 8.04 70. 9% 14.14 15. 469 35.39 45.99 21.39
1958 48.19 272.11 27.33 34,435 45.90 45.99 4. 99 45. 94 45.094 45. 90 45.08 31.461 39.87
1947 38.597 23.73 11.84 8.44 4.51 4. 4@ 4.24 11.74 14.7% 4.41 3.14 .76 18.94
1958 11.56 8.21 .79 17.351 11.355 11.88 11.24 27.51 14.98 9.49 11.81 14.43 13.82
195¢ 14,59 8.33 ?.83 8.81 4. 99 6.77 6. 44 ?.93 12.34 8.33 6.82 1i.58 8.93
1949 11.87 19.89 13.14 14.95 12.46 4.08 A.41 5. 94 4,27 3.86 2.91 8.64 7.98
1961 .11 7.11 8.4% 15.95 17.26 4.9% P.42 3.9% 3.38 3.79 4.62 18.31 7.66
1962 18.26 18.13 18.357 12 ?.22 14.57 g.91 15.42 13.4% 15.11 24.49 i8.70 15.29
19635 16.29 13.76 15.41 ‘u.72 30. 39 37.H7 13.43 17.94 2p.31 33.83 36.40 18.58 23.37
19564 19.45 17.460 16.17 19.28 26. 85 12.98 ?.22 14. 41 12,44 12.88 28.49 27.53 17.41
1968 13.51 9.48 11.44 28.74 w. 28 4.17 3.54 11.18 16.40 146.41 6.60 974 10.89
1v66 12.77 11.16 11.88 11.49 5.31 5.29 4.91 1t.1¢ 14,24 19.48 33.22 25.73 13.84
1967 24.44 24.8a 28.47 22.79 21.44 22. 48 21.42 14.8% 4.87 2. 88 O« 54 21.45 18.2

1948 ?.53 g. 48 14.55 14.46% 5.4%5 2.71 1.49 3.384 11.38 12.48 14.79 14.32 .44
156Y 14, 09 8.81 8. 45 B8.35% 4.80 4.44 5.09 Q3. 47 18.49 14.81 15.49 13.46%9 11.45
1979 12 13.71 11.358 11.273 3. 646 4,77 4.8 19.v4 2.24 5.43 6.33 23.92 7.8@
1971 25.99 24.81 24.5% 22.44 24.53 24.73 21.%4 F.03 4.79 4.74 6.%94 11.84 17.13
1972 18.95 18.18 1t.42 16.45 3.93 3.28 2.26 ?.14 1.5.5% 146.99 22.44 22.14 11.94
19734 19.2 14.17 ?. 48 6.85 3.59 .08 1.23 2.01 4.81 3.73 3.84 13.84 6.99
1974 .88 8.32 14.48 14,37 7.45 Y. 54 4.1 8.2v 4.4t 4.21 4,85 ?.62 7.99
1975 12.64 14.00 16.27 12,45 4.73 3.42 2.83 5.8 9.89 11.82 17.14 - 14,44 . 18.37
1976 15.80 -23.92 23.47 13,43 6. 94 6.90 .14 6.91 12,15 8.5%9 6.71 7.67 11.18
19727 8.14 ?.80 18.19 18.63 6.31 4.71 5.1 1Q.8Y 17.40 15.58 13.94 17.23 10.95
1978 14,43 11.77 14.81 135.61 15.352 15.118 3.79 14. 49 3.4v 3.97 6.68 15.58 11,57
197¢ 8.85 7.86 9.62 ?.16 3.73 3.37 277 7. 6% 5.5 .89 11.55 28.71 g8.81
AVERAGE 17.27 15.¢0 15.35 1U. 46 12.85 - 14,96 H.91 14.73 t3.72v 14.23 17.467 189.83 14.44
MAX 1MUM q.76 3u.%2 35.91 36.645 45, 80 4%. h@ 44. 00 45. 06 4Y.00 45.90 45.909 45.09

MINIMUM 8.14 7.84 8. 435 $.83 3.23 2.8 1.721 2aa 3..34 3.73 2.91 7.47

$1D DRV B8.459 7.30 6. 40 6.92 .79 Y.1H .41 18,353 B aA 1p.08 13,664 7.80



TABLE D-2 SIMULATED LAVACA BAY MONTHLY-AVERAGE SALINITIES FOR CASE B
BASED ON TOTAL LAVACA BAY INFLOW REGRESSIONS

SUMAARY UF MOMTHLY SALINISTES TH LAVAGA BAY BASED OM IMUR LAKE TEXANA £O0ST-TMPOUNOMEINT 5-0 REGRESGIONS IN FFT

YAk JAM FEER MAk AFK MaY JUM e AL SEF oCT MOV DEC AMMUAL
1941 12.28 ?.469 .37 7.89 3.5 2.3 1.832 4024 /.14 7.16 6. 09 12,44 &6.8%
1942 17.17 18. 063 15.94 18.41 7.36 120346 X.47 4. @4 &, 90 13.49 15.84 16.98 11.79
1943 17.81 17.11 14,109 14,13 15.27 15.464 12.91 1959 203,90 28. 39 ?.66 10.65 16.21
1744 F.lb 8.706 8. 42 8.38 S h@ St 5. 6% 2T.16 13,45 14,52 16.57 12,41 16.89
1945 11.39 12. 37 15.72 ?.59 AL 22 1B, 92 17.34 8.1y ?.94 14.607 27.19 21.77 13.78
1944 15.29 18.11 18.232 12.72 ?.10 4.6 3.7 4.55 S. 08 4.1 3.82 10.67 7.76
1747 11.10 19.75 19.439 14,75 7.3 7.10 /.51 27.89 22,71 28.92 A41.46 18.78 17.88
1948 14,64 13.12 12.43 15,22 7.85 Z.0Y 7.R7 34.27 20,87 38.91 415. 08 33.66 B.81
194y 28. 64 14,79 13.34 9.7t 6.27 14. 44 15.94 2.5 172,21 3.8 4.76 11.99 13.28
1959 11,27 12,43 1%5. 44 17.62 17.28 1. 34 /.00 17. 40 28. 01 30. 46 45.00 42,20 21.34
1951 35. 86 33.92 27.31 26.97 45.90 19 39 3.94 17.27 17.3% 15. 48 28. 47 33.38 25.95
1952 35. 48 2. 67 21.72 12.81 5. 31 5.1 P 208.11 29.80 33.23 14.19 11.464 19.9835
1953 13.59 1v.34 21,22 26. 834 7.348 A.15 7.9 ?.14 FARA ?.49 22.99 26.89 14.83
19354 27.35 36,70 34. 50 28.68 R7.64 Eye e AL.0h0 A%, 45. 00 45.00 45,98 A5.06 38.28
1953 45,19 1L.75 12.44 38.89 19.96 .73 ?.43 23,0 1724 19.38 45.008 45.00 23.389
1954 45. b0 28.67 28.10 45.900 1%.00 45, fh 45. 00 45, Ap AL, 45.08 45. 09 29.91 41.06
1957 3. 74 23.75 ) T 8.4v9 4.32 4,55 4.7 12..343 15. 44 4,352 3.24 F.96 1%.98
1958 11,47 7.98 9. 68 18.22 11.94 12. 26 11.53 27.81 11.08 .47 11.81 13.99 13.87
19359 14.28 a..29 8.33 8.33 5.0 4.46 4.94 1%, 44 1184 4.%96 S5.95 11.57 8.79
1950 12.32 11.502 13.33 16.73 13.83 3. 64 2.89 2.764 6. 59 2.83 2.88 B.4B 8.15
1961 g.71 7.89 8.34 16.33 19.27 4.71 2.42 3.74 3.3 3.71 4. 46 19.47 7.82
1962 18.42 1B. 46 19.17 12.62 G467 11.:1 18. 81 16.70 146.61 17.31 Ja.71 28.99 17.81
1963 17.24 14.45 15.63 27,82 48.34 35.54 1%9. 47 2,329 24,32 42,24 43.21 19.51 26.12
1964 28. 54 18.34 15.38 17.593 .96 i7. 40 ?.49% 17. 34 11.81 11.47 20.64 27.29 17.34
19435 13.47 .35 11.435 21.2% 5.50 4. 32 S.726 12.87 22,94 17.76 6.74 ?.688 11.468
1966 13.12 11.25 11.81 11.86 L. 22 5. 84 4. 64 10. 464 14.24 20.83 38.75 32.94 14.90
1967 28. 49 29.67 3a.27 23,19 22.46 25.24 24.90Q 2. 44 3.85 3.58 5.22 22.35 19.99
1968 ?.61 8.49 14.95 14,95 5.309 2.61 1.42 .01 12. 01 13.86 146.564 14,460 ?.81
1769 14.26 4.79 8. 43 8.17 3.78 4.738 4.87 25./9 29, v 14,67 16.18 14,17 11.98
1979 12.50 13.64 11.47 14.97 5.89 4. 4n 3. 63 12.27 .22 5.359 6.42 24.7% F.94
1971 26.94 24642 25.59 26,13 32.97 A7.95 23.19 v. 14 4.4/ 4.41 6. 48 11.95 18.64
1972 11.01 18.32 11.61 14.464 3.82 R, 2 .77 164,13 14,43 18.55 22.66 22.13 . 12.27
1973 2¥. 45 13.79 ?.87 6,30 3.60 LR § 1.23 .14 S.148 3.86 4.84 14.29 7.25
1974 10. bt .83 15. 6% 1b.44 7. 31 5. Y 4,0 3, 23 4.17 4.38 4.93 ?.69 8.12
1975 13.143 14. 549 14.13 12,21 4_38 3.461 Q.75 4.1 1. 55 14,49 22,460 14.61 11.31
1974 14. 568 24.42 24, (Y 13,55 7.08 6. 22 4.%4 ?. 04 14. 89 8.76 7.01 7.74 11.86
1977 8.23 .22 19,27 9.081 6.28 7.19 4.19 13,45 21.94 2e.1@ 14.89 16.446 12.63
1978 14.19 11.57 14.72 14.13 16,509 12,73 2.06 17.37 3.704 3.84 6.61 15.78 11.92
1979 ?.69 7.28 .77 7,95 3.66 3.38 2.48 ’.07 4.5 4.94 ?.78 21.69 7.79
AVERAGE i8.07 15.46 15.53 16.23 17,464 1o, 4” 2.39 15. 7% 14.9% 15. 45 18. 61 19,43 15.14
MAXTAUM 45.09 35.75 35.349 4.9 45.00 435,90 45,402 4. w8 4. W1 45.909 45.08 45.90
MIMTNUN 8. 25 7. 89 8.42 6.88 .20 P LIt 2.1 3.4l 5.8 2.688 7.76

GTD v 7,59 .37 Sa 22 3.3 11.44 V.32 14,497 1431 W22 1L.94 14.74 14.1%



TABLE D-3 SIMULATED LAVACA BAY MONTHLY-AVERAGE SALINITIES FOR CASE C
BASED ON TOTAL LAVACA BAY INFLOW REGRESSIONS

SUNMARY OF MOMTHLY SALINITIES IN LAVACAH EBAY RAGED DN TDWR | AKE TEXAMA FOST-IMFOUNDMENT S-Q RLGRESSTONS IM FFT

YEAR JAN FiZk BTN AR MAY - UM Jui. Al Sty ocy NOV DEC ANNUAL
1741 12.46 ?.68 8. 96 7-64 2. 28 e HS 1.86 3.4 7.83 759 6. 39 13.10 7.09
1242 17.37 2L.97 13.25 18.4Y 7.74 15.48 3.47 4.3 7.4 16.20 22,862 21.24 13.97
1943 19. 1% 19.26 ib.10 15.20 v@. 04 22,47 19.73 37.73 39. 346 .90 12.24 11.38 23.17
1744 9.33 8.39 8. 49 8.46 5.34 5.33 A, 24 45.94 22,74 22.86 20. 42 13.18 15.11
1945 11.69 13.06 17.20 P.65 .41 17,80 31.80 18.37 18. 48 19.86 45. 80 35.23 18.58
1944 17.39 1d.44 19.43 13.43 7.87 4.74 3.21 . U9 5.3/ 4.8 3.98 19.94 8.24
1947 11.56 11.67 17.28 16.38 7.57 7.4 H.&7 45. e 4%, bY 4%.08 4%5. 89 39. 081 24,23
1948 25.946 14.97 15.94 16.39) 8.42 8.17 V.34 45,99 435,04 45.99 4%5.08 42,79 26.71
194Y 34.46 23.85 21.5%8 16.12 6. 463 12. 09 27.43 A%, WO 39,56 5.39 4.99 239 0.25
1959 1).564 1.5.935 16.33 2L.37 4,75 11.34 7.84 232.81 45.W9 45. 89 45. 28 45.00 26.67
1951 42.48 43.1@ 38.21 41.14 45. 00 2k.40 21.43 45, 6h 40.99 33.3% 45. 89 43.54 38.59
1952 435.34 37.25 32.99 18.16 46.48 9.55 5.4893 40,74 45 .49 45. 09 27.92 13.38 26.82
1953 14.3% 2u. 11 29.24 31.45 7.74 7. 4646 H. b6 12. 50 8.18 1. 446 27.08 A4Q. 746 18. 54
1954 49. 089 44,53 42,09 29.86 36.18 45,40 45.98 45.49 45,94 43,08 45.08 45. 09 42,35
195% 4%5. 048 15.93 14.11 37435 15,14 13.7R 16.79 44.11 3367 45.9089 45. 04 4%. 00 31.20
19356 45.92 45.98 43.19 45.99 45. 00 45,90 45.%0 45.v4 45. 4y 45. 068 A%5.00 43.53 44,35
1907 48. 81 31.50 146.81 7. 68 w. B2 4. 838 4. 44 13.42 35. 98 4.83 3,34 10.14 14.89
1938 11.89 8. 046 ?.74 21.17 13.73 14.9%7 15. 48 45. 34 15. 44 12.16 14.62 14.84 16.51
195% 14.99 8. 38 8.99 8.97 Y.17 b.%4 iy 14. 41 14.40 7.48 6.27 12.83 .88
19469 12.79 11.97 14.87 19.53 14.90 J.72 2.17 2.71 7.1 3.91 2.93 8.48 8.87
1941 8.r8 7.14 8.9% 19.95 672 4. 49 e 4. 04 3.38 3.79 4.B3 18.77 8.83
1962 22,71 24.78 24,32 13.32 19.469 1.5.55 14.76 28.41 29,44 29.41 45.008 29,62 23.7@
1963 25.83 17.%54 18. 081 31.84 AL. 00 4%. he 4% . 45. 00 45.00 45.980 45.080 34.51 37.00
1764 Jl.24 28.984 24.32 25.94 44. 48 21.74 24,28 435.449 140050 14.87 29.97 44.63 28.59
1965 15. 68 9.8 11.69 25. %1 S.72 4. 51 4. 09 17.16 45. 060 41.94 7. 65 18.15 16.55
19546 15.55 11.561 12.24 11.43 S5.35 H.24 S5.16 15.33 22, 44 356.75 45.008 g.77 18.462
1967 36.04 3B8.43 35,34 29.4% 42.08 4%, g 45,00 45.00 4,26 .50 5. 56 26.85 29.76
1968 ?.77 4.4/ 16.43 16.44 S. 44 2. 464 1.6%5 3. 44 14.4Y 20.50 26.21 16.89 11.74
1269 15,224 8.93 B. 57 8.29 $.85 4,52 5,07 45. B 45. 86 32.22 35.93 16.97 19.11
1979 13.29 14.37 11.83 11.33% 5.22 4.54 4.18 17.73 9.7 + 5.85 6.78 31.28 15.37
1971 32.31 33.53 31.13 33.41 4%. 00 43.18 45. b0 17. 84 5.16 4.74 46.99 12.47 25.81
1972 11.34 19.42 12.435 18. 36 3.89 5..30 2.74 13..33 22,14 38. 34 45.00 3.3 17.72
1975 -~ 27.75 15.38 9. 80 6.92 .64 .13 1.2% 2.1% o.48 2. 74 4,18 15- 68 8.17
1974 1v. 24 Pa21 16.381 17.64 7.82 5433 4.49 14. 483 4. .34 4.51 S5.13 ?.87 8.84
197% 13.72 15.61 18. 3% 15.78 450 3.78@ .89 7.2 13.25 21,19 38.72 16.006 14.03
1974 16.23 3v.33 28.79 15.45 7.89 4.70 5.95 14.83 24,39 18.28 7.88 7.83 13.98
1977 8.2% 9.40 10,53 16.065% 46.59 7. H2 /. hb 13.16 42.42 43.97 27.93 20.75 17.85
1978 15.28 12.29 15,52 18.483 27.81 14..48 14.93 33,44 4.3 3.98 7.21 17.68 15.189
1979 ?.1d 7.32 ?.94 - 29 3.71% 3,87 2.8l 8.34 4. HO 5. 11 16.78 28-82 8.58
AVERAGE 2i.94 13.74 13,59 13. 643 15.19 14.24 13.58 24.41 23549 22.48 23.48 23.79 19.77

MAXTMUM 4% .08 45. 00 435,19 45. 008 45. b 4%, 45,80 45. BH 45. 0B 45. 00 45. 68 415.809
MIMIMUM 3.29 7.14 3.49 SaPL £.28 2,13 1.23 2w $. 54 3.79 2.93 7.83

S1D DEV 11.93 11.47% 9.78 . B8 14,22 13,40 14,01 14.97 16.37 16.99 17.29 13.03



TABLE D-4 SIMULATED LAVACA BAY MONTHLY-AVERAGE SALINITIES FOR CASE D
BASED ON TOTAL LAVACA BAY INFLOW REGRESSIONS

SUMMARY OF MUMTHLY SALINTIIES IN LAVACA BAY KASID ON 1DUR LAKL TEXAMA FOST-IMEOUNDMENT &-0 REGRESSIONS IM FRT

YEAR oM FER MAR AR MAY JUN JUL Al G p ocT NOY pEC ANNUAL.
1941 12. 4@ 9. 86 8.96 7.64 3.28 2. 83 1. 8% 3.2 7.47 7.72 6.59 13.85 7.87
1942 19.55 19.21 13,457 18,33 7.48 12,45 579 4,35 7.4 13,75 28.32 21.84 13.15
1943 28,48 28. 42 16.24 16. 45 16,67 1. VS 13.14 23,55 07,93 44.73 18.36 12.44 oL
1944 9.33 ¥./8 8. 4% 8.4 5. 34 5. 27 5.87 2279 14.67 15.95 27.14 15.77 12.34
1944 12. b8 13.87 17.31 9.65 6.33 11.m3 17,68 11.3% 11.49 15.89 27.45 27.51 15.17
1945 21.38 19.93 19, 44 13. %0 9.4 4.74 £.18 5.1 SRR 4.18 3.90 19.93 8.40
1947 11.57 18,93 i7.83 14.27 7. 41 7.43 . BH 31.07 2539 32,73 45.09 29.06 20.24
1943 24.98 19.15 14. 356 15.97 8. 49 H.23 q.90 A3 LD 23.42 31.56 45.06 39,64 23.90
1949 32.93 22,49 1%.87 1R.50 6.93 11,24 16.79 25, 44 2b. 44 5.87 5.00 13,39 15.88
19359 11.49 13.94 16.97 18.97 19.89 12,42 14,54 2273 29,14 31.51 45. 99 44.54 22.94
1951 3%.80 39. 45 35.5% 38,20 4%, 89 274 28, 64 45. B0 39.03 32,30 45.00 Iy.65 34.81
1952 39.24 33. 45 31,352 18. 04 &.41 5.79 S92 253.140 31,75 36.99 25,95 14.4%5 23.34
1953 15,54 21.79 2%. BY 24.92 H.11 7.59 B.55 12, fg “.17 10.07 23.24 2902 16.29
1954 29.84 37.28 3a. 47 29. 44 34.989 45.90 45,90 45. w0 4%.vv 45.80 45,00 4%. 00 4B.37
1955 A%, bR 15. 66 16.04 35.38 15.83 13, AR 14.4% ar. ik 37,45 45,90 45. 09 45. B4 38,72
1956 A5.99 4..90 41,79 45,94 45.@9 45.90 45,40 4% .40 45. w9 45.00 45. 80 39.73 44.39
1957 39.04 31.21 16,75 9.6 t.o 11 4,H1 4.3R 12.74 21. 61 4.87 3.41 19h.12 13.53
1939 11.89 8.99 9. 69 18.86 13.42 14.23 14,42 34.11 172.84 19.79 14.78 18.79 15.22
1959 17.21 B.30 8.99 B. 96 5,17 4.9y 7.9% 14,77 14,75 7. 44 6.37 12.18 $.93
1948 12.85 11.97 14.90 18.17 15.95 3.75 2.18 2.93 6.9/ 3.91 2.95 8. 48 8.66
1961 B.78 7.14 8.93 17.49 1%.78 4. %64 7.y9 A 07 3.37 Z.78 4.99 iA.87 8.88
1962 19.49 19.43 19. 26 13,92 11.37 12.983 11.39 23.44 22,14 22.37 39.72 28.72 20.32
1963 24.45 17.84 18.13 27.51 44, 80 45, he 43,99 45, A 45. 00 A5.088 45.48 32,85 36.33
1964 39.11 29.92 23.78 24. 51 39,61 18.93 14.97 37.57 18,25 15.42 26.50 35.13 24.29
1965 16.39 18.72 12,19 21.50 5.76 4.51 3. 9% 13.36 26.56 23.8@ 8.56 10.73 13.16
1966 t3.s58 11.61 12.24 11. 42 5.34 5.23 5.05 14.77 18. 35 21.69 38.75 33.14 15.94
1967 22,06 36.82 33. 41 28. 59 48,12 45, i 45, 0p 4%, Be 4.39 3.87 5.5 20,98 28. 54
1968 9.35 8.76 15.47 15.358 S.48 .45 1. 44 3,54 12,49 14.22 20.04 19. 00 18.75
196% 18.18 ?.87 8. 61 8,29 1.84 4.43 4.53 27.74 38.94 27.81 28.91 18.81 15.86
1979 14.57 15.86 11.33 11.35 5.23 4.49 4.%0 13.72 9.3 .12 6.95 25,71 19.73
1971 26.54 24.89 26.17 36.39 4%, 0@ An.y7 42,386 15. 35 5.76 4.85 &.97 12.45 23.43
1972 11.47 18. 41 12.82 18. 14 3.R9 3.39 2.95 12.134 14.44 18.85 25.43 24.49  13.38
1973 23.19 17.97 12,42 6. 98 3. 46 2,13 1.0% "1y 5.47 2.94 4.29 15.54 8.83
1974 18,27 ?.29 14.99 17.30 7.84 5.3 4,27 9.9 4.4 4.55 5.19 9.99 8.7@
197% 13.65 15.15 i7.8% 13. 82 4.5 .78 PoHY 7.1% 12,89 15.17 22.62 19.63 12.26
19726 19.64 24,47 24.99 14,82 7.77 4.91 5.37 11,29 14.44 9.59 B.41 7.92 12.99
1977 .29 9.38 14,42 10,85 6.51 1.79 7.64 16,10 22.97 27,94 25,14 2p.83 14.19
1978 17.92 13.51 i5.17 17.94 18.19 15.55 17.72 23,454 3.9 4,85 7.43 19.1@ 14.83
1979 9.18 7.53 9. 94 9.28 3.7 X 44 7R 7.97 4.63 5.12 18.22 22.28 8.81
AVERAGE 20. 49 17.96 17.70 17.34 14.54 12,77 1. 37 2449 19,42 18.42 21.57 20,50 17.95
MAXTHUM 45. 06 4. 80 41, %% A5 fp A%, ap A, BY 45, p@ 4%, fh 4%, oo 45,08 A5, 08 45. 90

MIMIHUM 3.9 7.14 3. 49 4,93 3.8 .13 1.5 219 3.3/ 3.78 2.95 7.92

S1D DRV le.0y 18.14 g.61 9. 04 4. 82 Ta.12 13.41 14,30 12,27 14.13 15. 59 11.29



APPENDIX E. -

1941-1979 SIMULATED LAVACA BAY MONTHLY-AVERAGE SALINITIES
BASED ON LAVACA AND NAVICAD RIVER GAGE SITE REGRESSIONS
FOR CASES A’, B, C’ AND D’




TABLE E-1 SIMULATED LAVACA BAY MONTHLY-AVERAGE SALINITIES FOR CASE A’
BASED ON LAVACA AND NAVIDAD RIVER GAGE SITE REGRESSIONS

SUKMARY OF MOMIHLY SALINITIES IM LAVACA EAY BASEFD OM TWDE LF 105 5-0 REGKESSIONS IMN FPT

YEAR JAN VEH AR AR MAY SN Ju. Al SR ocT NOV DEC ANNUAL
1941 6.2 7.67 4015 T 4.89 4.94 .53 §.13 15. 4R 8.43 7.71 13.63 7.51
1942 19.92 17.33 14.96 ba 43 17.3% 13,41 2,79 15. .44 W, 95 16.14 12. 44 18.03 13.73
1943 12. 62 21.64 7.58 21.83 17,89 12.1% 10. 57 17. 69 29, 8% 2%, 98 8.83 6.89 14.91
1944 5.45 16. 44 3,469 16.9/ 5.99 11.24 14.%9 19,94 11. 74 21.99 19.81 b6.77 11.59
1945 8.02 13.89 12.27 6.84 20.39 19,34 16.62 9.5% 17.0% 15.84 30,85 17.92 15.19
1944 18.41 5. 29 7.9 13,35 8.93 4.47 7.9 7.43 5. 59 5.23 5.14 11.53 7.84
1947 6. 61 16.52 9.14 14,10 7.2 15, 1% 16.61 17.30 D@, 40 33.87 23.15 15.93 16.29
1943 14.98 9.33 8.55 2244 6.33 14.40 13.39 34. 31 19.94 38.57 35.99 46.04 21.79
1945 27.53 9.33 19,61 5.89 17,91 14,44 11.%1 14,22 17.57 5.34 19,42 5.69 13.83
19350 19. 68 11.359 19.32 13,93 19.88 6.99 19.13 35,41 19.45 38.57 39.35 49.94 23.94
1951 41,38 39.78 20.5% 31.83 36,54 &. 37 36,63 33,00 11,45 19.94 35.72 40.94 29,42
19352 41,30 21.458 22,74 8.53% 5. 84 9.3 ,B7 24,79 23, 33 38.57 8.58 6.736 19.38
1953 19.2% 19.065 ¢m.so 25. 45 6.25 .48 £, 07 B. 86 B. 46 25.87 33.21 28.51 19.72
1954 41,30 39.78 32 23.43 18.79 30,29 39,43 34,41 29,44 38.29 39.35 40,04 34,05
1945 41.730 4.99 32.&4 28. 99 7.58 11. 34 34.91 14.74 14. 08 24,25 39.35 49.64 25.13
1956 41.3@ 25.354 32.84 38. 74 36.54 39.29 33,43 36. 51 34,11 38.57 39.35 36.86 35,31
1957 A1.30 17.97 5.4y L.54 h. b4 £ 70 36.91 36. @1 18.45 2.80 4.31 15. 49 15.81
1938 6.34 4.87 11.39 19,465 8.88 2. 31 14.53 23.95 4.3/ 18.59 13.87 .95 12. 46
1949 14.7% 4.37 12.96 5.14 9.38 7. @1 13.13 11,42 14,50 7. 31 7. 63 7.69 9. 68
1940 9.41 B.52 13.47 13.3% 11.74 3.83 5.50 5. 71 13,58 3. 44 4.62 4,94 .22
1961 5.33 3.96 18.72 . 16.35 17.52 4.17 3.77 14. 44 4,06 13.51 4.86 16.60 9.67
1962 17.21 14.81 135.97 a.2% 15.16 3.40 14.26 20,94 12. 4% 8. 95 38.84 15.79 16.22
196% 13.72 18.12 20.15 29.12 DAL 41 17.57 B.2% 22,47 25,06 38.27 19.79 15. 46 20.49
1944 26.29 13.61 12.72 22.5% 231.91 7.49 14.99 iR. 43 14, 31 17.39 27.29 46.94 19. 75
1965 7.564 5. 94 16.78 28.23 A.69 b.11 2.77 19.18 17.57 12,64 4.75 7. 49 11.33
1966 11.64 7.94 9.2 7.77 5.77 3. .36 9.25 12. 44 14.5% 21.15 39.35 49.084 1.5.93
1967 29,76 3%.78 27.63 18.28 18. 09 19.50 18, &7 12.03 4,37 5.92 17.56 20.93 20,07
1964 4. 41 12.38 19,354 12.3/ 5.12 1.4 5.97 15.79 129y 13.67 15.99 8.48 9.91
1949 12.54 4.51 5. 8% 5.78 5. 02 11,55 15.3%6 19. 3% 14.8% 12.50 15. 40 8.82 18.89
1979 9.39 21.19 S5.73 16,65 5.21 7.95 7.90 18,213 735 b. 48 21.24 34.57 13.52
1971 29.14 27.94 23.86 24.19 02,96 15. 49 17.17 6. 94 5.38 4.92 19.85 5.34 16.98
1972 8.83 5.65 9.36 20. /5 3.72 5.13 753 13,92 14,17 19.58 20.82 34,94 14.04
1973 15.71 18. 70 .27 4,25 7. 99 .44 5. 50 9. 69 5.71 4.27 8.69 13.88 7.84
1974 4.83 1189 11.53 12.97 7.728 5.59 11.20 11.42 4.8 11.27 4.79 7.59 8. 65
1975 11.64 2.55 14.53 8.43 AL b4 5.74 5. 81 11.19 10,72 15.16 22.49 7.%6 18.98
1976 21.48 27.76 19. 464 8.2/ £.79 b.75 5.52 23. 44 16.u1 6. 29 7.85 2.34 12.87
1977 9.38 . 5.00 11.57 6.13 12,17 &, 75 13.12 02,846 14.78 16.91 10. 67 31.38 13. 49
1978 8.81 19.25 14.36 12.19 25,11 3. .48 14.98 31.59 3097 12.25 11,29 18.84 14.39
1979 4,17 5.46 b.74 5. 9% 4,27 5. @Y 7.31 17,12 Y 17.24 21.23 25, 2% 18.59
AVERAGE 17.27 14.31 14.24 15. 90 12,49 16. 44 14.41 13,90 13.73 17.82 19.14 19.67. 15. 68
MAX 1MUM 41.38 39.78 32, 84 38,74 34,54 20,09 38,62 36.31 34,91 38.57 39.35 240,04

M LN LMUM A.L7 3.96 5. 68 4.25 3.2 2.44 .79 5. 91 3.9/ 3. 44 4.31 2.34

§TD DEV 1. 44 Y. 68 B.G7 B. 7o Y & B 19. 67 9.0 6. 9K 11.3Y 12,02 13,81



TABLE E-2 SIMULATED LAVACA BAY MONTHLY-AVERAGE SALINITIES FOR CASE B’
BASED ON LAVACA AND NAVIDAD RIVER GAGE SITE REGRESSIONS

SUMMARY OF HMUNTHLY SALINITLES [N LAVACA BAY BASKED ON TWOR Lr 184 S-0 REGRESS{ONS IN FFT

YEAK Jal FEk Ak AFR HAY JUN SUL AUl SEF oeT MOV DEC ANNUAL
1941 b.56 7.81 4.11 G 39 4.94 4.03 3.45 Y. @5 14,54 8.90 7.63 13.34 7.33
1942 19.91% 17. 41 13.54 6. 4% 17.2%5 13.21 .72 1L.01 1. 87 146.21 12.34 18.03 13.68
1943 12.79 21.64 7.4 LD N 12.83 12,69 14.49 17.33 210/ 25.32 8.39 6.84 14.72
1944 5.34 16.42 3.06 16.14 L. 688 11.11 16. 00 17.89 11.82 22.17 19.82 b.72 11.46
12435 8.82 13.83 12.14 5.9 21.18 1. .31 16.75 ?.Ww 15.99 15.77 32.85 17.03 14.98
1946 18.37 6.4 7.82 13.77 q.78 4.0 2.77 7.3% S.97 .13 5. 14 11.53 7.78
1947 6.8 15,352 ?.14 14.45 7.12 14.79 14.47 16.17 Ty 33. 46 23.15 15.63 16.82
17946 14.49 P27 B. 4% 22,20 4. 31 15. 64 13,00 9. 98 18. 503 37.71 346.084 40.604 21.08
1947 27.33 F.34 19.461 54434 12.85 15.77 11.54 t4.17 17,52 S 13 19.43 0.61 12.93
1900 10. 54 11.36 17.24 13.81 18.81 6. 90 17.62 29.464 18. 66 38,57 39.35 40. 64 22,16
1261 41,30 3v./8 2972 31.1/ 34.33 4..48 413,43 31.199 t1.37 28. 08 X5.78 49.04 29.27
1952 41.50 21.60 22.08% 8.09 D42 F.4 21.40 285.72 20,21 38.97 8.51 4.36 19.19
1753 17.327 13.79 23,22 27.108 4,21 .91 21.48 H.m H. 44 25.72 33,29 28.54 29,23
1954 41.30 39.76 3. 64 23.R81 19.083 3. 29 3. b1 36.231 28.91 28.5 3%. 35 10. 04 34.06
193545 41.306 $.58 32.84 29.71 7895 11.44 346,92 14,3y 14,6 29.04 39.35 49 .84 25,44
1956 41.350 25.00 32.84 36.76 34,04 3., 9 IR &N 36,33 3.8 38.5 39.3%5 3. 34 34.97
1957 41.30 L7.99 S.42 G 31 64459 5.47 38.43 32,75 14. 44 3.89 4,30 15.49 15.74
1958 6.31 4.81 11.44 26.4A H.93 20,12 18.47 22.86 K. 02 14, 55 13-71 ?.68 12.37
195v 14.30 4.29 13.93 Sl ?. 44 7-¥4 13.42 11..345 13.v7 7.84 7.49 7.58 9.43
1960 ?.39 8.48 13. 4% 14,67 11,94 3.7 5. 48 .91 13.52 3,42 4,59 4.80 8. 22
196l 9.28 J.94 19. /73 146,69 183.48 4,47 $5.73 15,94 4.4 1.3. 61 4.84 16.58 ?.84
1962 17.21 16.82 146.04 8.24 15.75 .73 198. 68 23.94 12.52 21.44 JB. 66 15. 80 14,53
1763 13.72 1v.18 29. 32 32,354 25.729 13.70 3.52 25.78 25.44 38.57 19.81 19.49 251.25
1964 26,28 13.48 12.39 23.79 n4.71 7.664 16. 46 19.24 16. 1% 17.45 27.24 46.04 19.99
1763 7.56 J.74 16.78 21.25 4.46% 6.12 13.452 .09 17.94 12.71 4.75 7.46 11.61
1966 1t.57 7.82 ?.25 7.73 9.73 8.04 9.543 12.44 16. 66 21.35 39.35 40.84 15.87
1947 29.74 J7.78 28. 30 18.7v 17.63 18.99 13.24 11.77 4.5 5.88 17.56 38.93 29.07
1948 4. 40 12.50 19.37 12.44 S.08 3.03 5.9 15.99 12,16 13.58 14.%8 8. 48 ?.91
1949 12.34 4.48 5.91 S5.74% 4.98 11.48 15.95 19.¥3 14.91 12.25 15.61 7.97 18.95
1970 P32 21.66 . 668 16.22 .15 &, 9% 9.7 18. 47 7.31 6,26 21.24 34.57 | 13.46
1971 29.84 27.935 23,436 25.8% 22.99 15.4%6 1/7.53 &1 Se 51 6.85 18.89 5.31 17.86
1972 8.77 6.64 F.34 22.18 3.71 b, 8H7 7.0 13.09 14. 04 i8.88 2. 20 34.96 . 14.0%5
1973 15.67 19.34 .32 4.24 7.8%9 2.43 S.54 ?./9 bt 4.25 8.67 13.88 7.89
1974 4.85 11.89 11.73 12.92 7.17 5.54 11.29 11.49 4.280 11.246 a4.77 7.52 B8.66
1975 11.65 12..59 14,42 8.4/ 4.359 5.70 4.99 11,3y 12,482 15.23 22.49 7.9 18.99
1976 23.48 27.76 19.84 8.682 6. 82 ba 7S .48 22.8u0 16.18 4. 38 7.83 2.34 12.84
1977 .28 4.99 11.62 6.1l 12,135 b.72 11.34 24,44 14.87 16.89 1.8, 5% 31.24 13.66
1976 B8.74 18.164 15.11 2.28 A 76 8.4 13.56 27.74 3.95 12,22 11.1%5 18.53 14.83
1979 4. 15 G.43 b.73 5.5 4.26 %. W3 7.21 146.437 S Ay 17.23 21.09 24.58 10.38
AVERAGE 17,25 14.46 14.24 19,35 17,39 10,09 14.79 18. 4% 13.5%7 17.83 19. 04 19.53 15.64
MAX [MUM 4).38 39.78 32,084 33.76 345.54 R 1 iv) 53,43 34,351 R 1Mt £ 18.37 39,35 49,94

HINIMUM 4,05 3.94 3.6 4.23 3.71 243 P .91 3.9% 3.4 4,39 2.3

STD bev 12,45 P79 3. 12 7.0 3. 41 4.33 1¥.35 3.37 Ao bHE 11.44 12,83 13,82



TABLE E-3 SIMULATED LAVACA BAY MONTHLY-AVERAGE SALINITIES FOR CASE C’
BASED ON LAVACA AND NAVIDAD RIVER GAGE SITE REGRESSIONS

SUMMARY OF MONMTHLY SALTNI(IES I[N LAVACA BAY BASID ON TWDE LF 146 8-0 REGRESSINNG [N FFPT

YEAK JAM FER Mat AFR 1Ay JUN JU ALlG SEF ocT MOV DEC AMNMUAL
1941 b.42 /.58 S. 34 ) 2.93 4,497 4,92 VeVé 12,74 4.98 7.45% 13.58 6.98
1y4z 27.45 19.51 12.62 6,54 .23 2043 2edh 24. 04 11.77 papuin vt 15.76 29.92 i8.18
1944 14.99 32,41 7.71 29,22 17.49 14. 46 15.29 27.%4 3404 37.25 7.26 6.71 28.36
1944 4.6 11.22 3.27 28.12 5.29 13. 6k 28. 1% 29. 4 14.7% 32.88 14.64 6457 159.32
1945 8.41 14,2727 12.79 T 28,29 15.65 37.99 7. M 2147 29.94 39.35 40. 04 21.83
1946 11.38 5. 91 4. 5% 15.57 8.39 4.19 ?.14 7.%8 5,52 4.51 5.89 13.469 8.22
1947 6. 09 22,354 ly. 21 14600 6.29 U285 34,77 34,81 34,110 38.57 36.54 46.84 25.33
1946 29.74 ?. 64 8. 02 33. 00 6.55 19. 4% 29,23 34051 34.11 3B.57 39.35 44, 74 27.14
1947 37.47 13.3¢9 22.22 9.91 15.47 2l.17 4,32 22,74 4. 11 4.12 25.87 3.33 17.82
1959 16.30 19.52 27.79 17.34 4,43 YEvivs 38, &% 36.2) 34.11 I8.57 39.335 4@. 94 27/.22
1251 41.50 32.78 J2.84 38.75 34. 54 1¥.93 33.43 346..5% 2812 36.18 392.35 46. 04 34.27
1942 41.30 39.78 32.84 12.91 .22 10. 20 38, &4 3401 34,11 38.57 13.09 7.03 25.85
1933 22.76 J2.92 31.835 3. 43 4013 29.29 AH.A3 7.97 B. /4 38.84 39.35 44.04 27.20
1904 41.30 37.78 32.84 25.21 Po. B3 3a. 9 JH. 63 34,43 34,11 IB.57 39.3% A7, 04 35.18
19335 4).39 ?.73 32.44 37.75 ?.089 146.83 AH3.A3 17.943 32,44 38.57 39.35 48.94 29.8606
19256 41.30 39.78 32,84 3B.74 3é6.04 3.9 JH. 63 34001 34.1) 38.57 37.35 A3. 94 37.21
1957 43.30 27.66 P.74 J.75% 6.38 5.50 53,43 34. .91 18.4/ 3.78 4.35 21.97 18.30
1908 . 20 4. 41 13.65% 24,44 ?.64 27.84 17.11 36.31 11.1% 18.97 14.96 8. 62 15. 65
1939 14.39 5.32 15.34 5.9/ 14.11 7.49 22.18 12.%54 15. 414 5.62 7.76 7.29 18.84
1960 ?.81 8.54 16.89 16.86 12.38 3.9 5. 04 S.Yo 16.%4 2.29 4,44 3.88 8.98
1961 4.73 S.80 13.1@ 22,15 22.84 5.H7 S.54 24,42 3.76 17.25 4.7246 23.11 12.32
1942 24.0Y 24,49 22.07 8.56 18.39 19,00 14.73 36. 41 19.42 24.56 346419 353.79 23.26
1744 25.76 12.49 26.24 38,74 34.54 2. 49 23.10 35,5 F4.11 38.57 32.35 49.64 31.764
1764 37.73 29.44 20.13% 26.67 36.30 10, &2 38. 64 34. 21 16.92 20.99 39.33 40,04 29.92
1véy g.71 5.39 29.14 27.14 4,78 b 42 223.98 5. 34,11 22.30 4.96 7.51 17.26
1964 11.8% 7.14 19. 44 702 v 50 7.60 15.81 14,53 28.13 38.57 39,35 40.04 18.905
1947 41.18 3?./78 32.034 26.69 33.11 33,229 33.43 4,31 4.1y 5.71 23.99 40.04 29.39
17468 4.38 13.23 11.73 14,04 4.79 2.9H 6.34 24,99 15.4% 17.16 21,28 ?.40 12.29
1969 14.57 4.10 .97 S5.37 4.723 12.79 29.15 33.42 30.37 19.28 27.11 7.6 16,29
1978 Pu? 29.36 J.26 15.42 4.74 b. %6 18,682 3n. 56 7.43 S.0e 31.946 40.64 17.84
1971 39.71 39.78 29.97 38.756 46.54 t3.18 34,43 ?.54 S.11 6. 49 24,28 5.41 ° 24.26
1972 8.71 - ] 10.56 28,36 3.68 7.3% Y.73 16.14 31.55 31.69 33.96 4. 34 19.04
1973 26.79 14.94 4.51 4.44 7.98 2,47 h.49 11,195 Y. 4.17 ?.58 18.78 ?.29
1974 4.84 12.74 14.77 14,34 6.45 S.4h 25.12 15.0h9 4,32 12.83 4.68 7.45 18. 49
1973 12.488 15.21 17.42 2.9 4,737 H.61 .55 13.44 145.3% 24,62 31.46 8.75 13.75
1976 32.61 38. 47 25.33 1p.32 7.05 7.088 6. 3% 31.43 27.89 6.84 8.16 2.31 14.68
1977 ?.61 5. 92 14.33 5.94 14.42 5.74 24.77 33.83 27.39 27.33 14.11 40.84 19.57
1974 ?.04 16.98 18. 42 14.84 31.65 F.04 31.31 Jé6. 21 3.90 13.96 11.82 22.20 17.98
1979 4,93 5.29 6.38 3. /7 4.18 T 7.722 23,45 4. 49 24.98 30.89 36,24 13.27
AVERAGE 28.2%5 18.237 17.3%9 18.42 15,85 12,87 23.43 Qn. oy 19.93 22,31 23.31 24.36 2815
MAXTIMUM 4).38 52,78 32,34 38.76 316.54 34,29 34,43 34,41 d4.11 38.57 39.35 4%. 04

MINIMUM 4.063 3. 656 3. 27 4.08 2. 60 DLy 2,35 5. 9% 3.76 3.29 4,35 2.31

STD Drv 14.10 14,82 V.30 Li.&d 11,75 e 175,42 11.44 ti. 4l 13.78 12.84 15. 2%



TABLE E-4 SIMULATED LAVACA BAY MONTHLY-AVERAGE SALINITIES FOR CASE D’
BASED ON LAVACA AND NAVIDAD RIVER GAGE SITE REGRESSIONS

SUBMARY OF MONTHLY SALINITIES IN LAVACA ERAY BASHFD ON TWDR | P 166 S5-Q REGRESSIONS TN PRT

YiZAR JAN ViR MAR AR HAY JUN S Al sSEF ocT MOV DEC ANNUAL
1941 6.42 7.0l 3. 84 5.34 .93 4,02 3. AR .01 11.68 6.32 7.32 14.07 6.9
1942 20.82 17.77 13.77 &. 54 17.25 [ S 2,45 15.59 1.9y 16.20 17.67 22.54 14,32
1943 18. R4 32.19 .22 21.55 12.94 11.93 11.99 19.4632 33.77 24.59 18.39 6.71 17. 6%
1944 4.62 19,71 $.23 16,14 S.36 14,94 14.346 15. 4831 11.7% 25.57 28.406 ?.17 12.51
1945 8,052 14.5% 13.3% w67 ra.1e 12,27 1685 B.34 17.08 15.29 32,45 31.49 16.37
19246 17.79 G9.73 b.0% 15,43 B.44 4.19 3.34 3,3 . 4.4% 9.13 12.946 B.62
1947 6.14 16.0% 11.31 14,18 4.33 1455 17.87 18,30 21.48 38.57 34.23 4.4 19.97
1943 24.31 14,47 3.74 22,24 6.70 15,466 17.47 2v.vY 18.32 38.57 39.35 4.94 23. 16
1949 35.33 18. 65 16.12 .29 12.8% 15.73 14,01 15.94 18.14 4.38 21.34 5. 41 5,36
195w 10,19 19.43 19.27 14.94% 185.44 2.74 2199 29.43 13,44 38.57 39.3% 44.84 22.58
1951 41,58 39.78 32.84 38.76 36. 54 10, ¢4 38.43 36.31 19. 43 34.18 3%.35 10.84 34.086
1752 4).30 J3.:34 J2.49 12031 S.47 V.47 24.98 F.72 2154 38.37 12,946 8. 64 22,69
1903 20.12 23.51 23.33 27.18 6,27 19.94 27.96 R.32 8.48 W2 33.34 36.60 21.72
195 41.38 Jv.78 32,34 24.70 25.19 vy 38,63 345..51 F4, 11 38.57 39.35 43.94 35.98
1955 41.30 7.0 32.84 35. 86 9.87 14. 54 38.63 17.7%2 31.39 38,57 39,35 an. 04 29.48
1736 41..30 39.78 32,34 38.725 36.54 34,29 38.4A3 38,751 4.1 38.57 39.35 46.04 37.24
1957 41.30 27.2 9. 69 6.11 .26 .44 34. 62 32,75 13.10 3.88 4.36 17.25 17.19
19458 .29 4.41 12.18 28.%/ 19.494 24.13 1.3.54 22.845 V.74 18.74 19. 44 14.03 13.48
194% 15, 4y 3.83 13.98 S.87 18.13 7.50% 14,41 14,04 12,55 5.77 7.70 7.54 ?.93
1960 P.65 .47 14.27 15.59 13.25 3.31 5. 48 5.97 13.64% 3.32 4.44 3.88 B.44
1961 4.93 3.80 12.19 16.52 ig. 48 3.94 3. %6 15,02 3.70 13.61 4.92 17.32 7.93
1942 18. 30 13. 32 146.9%4 Fa Y 15. 44 H.137 15.94 24,54 15.24 25.63 33.95 34.13 19.88
1963 22.48 13.28 2. 32 34.74 34.51 27.19 22.02 346.31 34.11 38.57 39.35 49.84 30.39
1764 35.39 24. 49 17.464 25.7% 44,08 .81 34,63 35h.57 11.82 17.18 36.87 40.04 27.87
1945 18.01 b.446 16.11 21.24 4.84 b.21 14. 34 2a.20 22,92 16.12 5.60 7.06 12,467
1944 1i.91 7.15 19.44 7.0 F.49 7.59 12. 34 1.3 14. 44 21.351 39. 35 49.04 16,34
1967 41.30 39.78 31.92 25.90 31.66 3. 19 IB.63 36.31 4.29 S.67 18.71 39.93 27.94
19648 4.45 13.95 11.37 12,34 4.85 2.98 $..54 14.%35 12,14 1.3.84 28.53 14.28 11..084
1969 17.466 4,35 5.87 .37 4.79 10. 464 16.71 22.4% 25.68 17.58 20.81 12.42 13.67
19789 194.88 29.462 5.386 14,24 4.77 6.458 1.35.564 13.47 7.9 5.460 23.43 34,57 13.73
1971 29.t4 28.9¢9 24. 64 346.37 34. 54 17.48 38. 63 g.ay .26 &.47 18.42 5-93 21.42
1972 8.36 &5.77 19.43) 22.17 1. 49 7.29 14. 37 14,202 169 14.6% 21.62 34.96 14,42
1973 28.91 14.76 4.49 4.08 7.79 .37 6.2 11.73 5.54 4.17 g.79 16,354 8.91
1974 4.87 11.99 13.67 14,51 A. 48 5.739 14.49 14,564 4,49 11.31 4.81 7-446 9.42
1975 12.51 13.11 14.93 ?.a7 4.29 Sl 5.72 13. 44 12,82 15.87 22.56 14.86 12.82
1974 25.88 27.76 19.:34 LR 7.25 7.32 A.78 22,44 14.19 6.84 ?.83 2.3 13.31
1977 ?.61 5.01 12.18 6.0 12.79 6.9Y9 13.4¢ 24, 4% 146.88 23,69 15.15 I8.81 14.8%
1778 12,13 V.76 13.33 13.49Y 25.31 V.7 14.18 25.47 J.v4 11.87 15.15 19.54 14.74
1979 4,00 529 6.86 5.78 4.18 4.97 8.77 14. 84 4.75 146,468 21.97 22.34 10. 68
AVERAGE 19.32 LAL 77 13.78 15,61 13.81 11.41 13.17 MW.353 15,594 19.19 21,792 22.98 17.468
MAX1MUM 41.30 3P. 7€ 32,84 38.76 34,54 2. 29 I8. 4% 3é. &1 24.11 38.57 39.35 4. B4

MINIMUM 4.85 3.39 $.28 4. U8 4a40 .37 P t. 7 4.8 3.32 4,36 2.31

STD DRV 13.89 11.48 8.89 16.55 1. 78 7.74 T1.91 ¢.08 S0l 12, 68 12.%7 13.468



APPENDIX F.

RESULTS FROM FREQUENCY-DURATION ANALYSES OF LAVACA BAY
SALINITIES FOR DIFFERENT CASES OF FRESHWATER INFLOWS
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TABLE F-1 SALINITY FREQUENCY-DURATION RESULTS FOR CASE A BASED ON

RAMGE

NO.

VONCIASEWND-

UFFER
RANGE
VALUE

.80
.25
.50
75
1.066
1.25
1.508
L.75
2.08

2.25

2.58
2.75
3.980
3.25
3.58
3.75
4.00
4.25
4,50
4.75
. Ba
59.25
5.%0
5.75
.00
6.25
.58
6.75
7.00
2.25
7.54
7.75
6.00
8.25
8.50
8.75
?.80
?.25
.50
?.75
14,90
18,25
18.50
18.75
11.00
11.25
11.58
11.75
12. 06

12.25

12.5
L. 73
15,00
13,25

100

TOTAL LAVACA BAY INFLOW REGRESSIONS

JAN

. 809
. MO0
.00
-969
. 080
. Be9
1014
. 083
. 080
11
. 800
.99
- 608
- 893
:11%]
. 809
. 880
- DR
. 800
. 200
. 860
« N30
- 8089
. 400
. 000
. 000
. 009
- 804
.08
. 808
. 008
. 000
. 080
8248
.824
-826
«@51
.977
. 1083
.128
«154
. 154
» 154
. 154
- 205
. 2835
. 258
.282
.508
- Sa8
. 359
. 3833
e
.38
.56

FRODABLILITY
FEER MAR AR
.88 .660 .06A
.080 ,998 .00v
-.080 .0800 60w
808 w38 [ vay
.B80 .08 .Q00
I 1.0 B I 1 I . 1+, ¢
.800 .008 .0060
.80 ,v88 .9vy
.B800 .9080 .00
.39 .908 .vdy
.00 ,080 .0ea
.808 .V¥88 .9vY
-0PQ .0006 .04b
[ 11" IR 1V, T, B 17 TF
.800 ,000 .BG0
9121~ I 1" 1 N - 1 11
.800 .9000 .08
11 IR 1. 1 I - 15 10
.80 .0pB8 .800
.088 .48 .09y
.00 .069 _.800
.0¥0 ,9238 .u¥vv
.80 .86A .@6n
LO%8 .908 .02vyY
.8@0 .98 .08A
P L0 B 1 1 R 7 1%
.0ea ,080 ,0Q0#s
.088 ,900 .Bvy
.000 80868 .B24
.851  .¥88  .824
.85%1 .808 826
.851 .948 .@351
.8%1 .000 .85%1
.877 .v8@ .85l
.128 .9246 .1@3
.128 .977 128
.28% .877 .179
2231 L1288 .2vG
.256 .1594 204
L2586 L1179 .231
.282 .28% .231
L3337 .231 .234
«359Y L2596 D254
L3539 2056 L2882
. 385 .25%6 368
ALY 256 L334
.41@ .308 .333
L4190 333 343
442 385 .333
.487 .38% (333
LAB7 L4108 .41R
487 L4936 L4alw
PRSI A B - S S
PRV LY DU Y
PRvIcE: BT o AT

MAY

. 008
. 703
- 060
. 38
.80
. 0ag
. 800
. 269
-9800
- haa
. 88@
. B8
. 0006
. 200
P 1)
.877
.1083
.128
. 128
179
« 205
<231
. 359
. 385
« 385
« 385
«410
« 436
<462
<462
- 538
+544
- Sh4
« 570
590
.998
. 598
. 641
-441
- 641
. 641
<667
Pr-1-¥4
5467
« 867
<567
. 667
. 492
- 692
672
. 592
.718
.18
. /13

AR B

JUN

0]
)
. 20a
.MA9
. D00
. 08
. 800
. Aee
. a0a
. 324
.876
. 851
-a77
Q77
.128B
.128
-154
. 285
- 285
» 2564
+ 333
- 359
-418
-418
442
«R62
. 487
« 913
=538
-538
- 538
- 544
. 544
. 590
. 598
. 590
.5615
-413
667
447
Y -Y-¥4
Y-1-Yq
- 692
.718
. 744
. 744
« 744
<744
.769
8321
821
.o
LM
R
e

Jin,

A 151)
L]
. BhG
. Aug
- B0t
« A28
- 028
- a51
-a77
977
.103
-1328
. 285
-2V
.23
- 2546
- 3BH
. 3335
« 385
« 385
L4160
-4.34
« 442
«437
« 213
«513
538
=538
« 93K
- 564
. 090
- S5979
415
541
-441
8687
. 744
o769
. 76%
. 749
. 76%
. 769
. 7469
. 759
. 749
795
-H2)
=871
~HAL
.HaA
-HA4A
-H44
LA
A8

LHTD

alG

. BRG

L]

L]

. 008

. %0
.20
.90
.00
.28

a
4]
o]
@
9

. 008

.02

A

. 0246

.82
.85
.87
.19
.18
.12
.12
.15
.15
.17
.17
.17
.20
.20
.28
.20
.29
.23
.23
.23
.25
25
.28
.28

. 287
2

.28
.55

5
1
7
3
3
8
2]
4
4
9
9
e
b
S
b}
5
1
1
1
5
é
2
2
P

3

- 333

.33
.38
.38
.38
.41
.46
.51
3
.51
.53
.33
.53

-3

3

]
S
]
*]
2
E]
3
3
8
L]
|
S
a

SEF

.PRe
-Aay
- 080
. 900
. hoe
. B9y
-heg
. 304
- 008
.89
. hoa
. 6ue
)
-A0d
-0h26
-024
. 851
.10
.183
.18
-179
.179
=179
« 283
« 285
- 285
- 231
.23
. 231
. 255
. 308
. 353
. 333
. 353
. 333
. 333
. 333
. 359
. 359
. 359
« 359
339
. 359
- 559
.410
. 414
. 436
. 434
. 436
. 467
.87
Gl
Lold

.33

TAAT MONTHLY SALINITY (S LRSS THAN THE

ner

. g
« VY
- 000
. AUy
. 058
. B0V
. 006
. ARy
. BB
. Bly
. hEa
. ¥y
.00
- 0wy
.00
025
.17°8
1954
. 285
« 2510
. 231
. 241
356
. 254
- P82
« 2H2
. 282
.282
. 3088
P {-1H
. 388
- 3ua
. 368
353
. 359
. 385
, 385
. 385
.418
. 434
-436
<434
- 436
- 434
-4364
-434
. 436
. 434
. 462
<487

TNDTICATED VALUZ

NOV DI
L3111 1]
P96 vV
10 B <] 1
.BB3 .uwug
.06 008
.ABB  .vua
517 1" I 53
L% Ve
. 008 . @09
L L . T 1]
.00 . bUB
PO 1%L B 101 ]
.0246 .00AQ
~851 (WU
-851 ., 0600
051 LvYug
077 .000
185 .4ve
.183 .000
~128  .vvg
.154 .080
.154 .vve
«154 L0009
179 (vue
.179 .wGa
179 .¥Wv@
.85 .B00
.282 .vve
.385 .900
.385 .vva
.385 .0909
L3853 W2
.385 .028
L38% W24
.385 .8246
.385 .l
. 385 .851
.3B5 .95l
-.418  .B51
-418  .4/7
.41 .128
.41 .18
-418  .154
- 418 . 2¥5
.418 285
-416 L5
.41 231
L4346 N6
. 462 .3@C
<4467 L343
462 333
R -SSR el
R 7 S R
A Yo LAnE

R FA PR

TOTAL

- 880
. 300
. Bu6
.800
. 099
. 082
.02
.084
.84
L0111
213
817
.p3Q
B34
047
254
.87
. 120
.187
. 126
.141
<147
. 147
177
. 184
. 186
«197
. 207
o228
«235
.248




L3. 72
14.940
14.25
14,50
14.75
15.00
15.28
15,50
13.75
16.80
16.25
146.58
14.75
17.08
17.25
17.508
L7.75
18.00
18,25
18.58
18.75
19,00
19.25
19.508
19.75
208. e
20.235
29. 508
28.73
21.00
21.25
21.508
21.75
2:.00
22.25
22.58
22.75
23.00
23.25
23.58
23.75
24.00

24.25

2R, 54

A2
<462
- 487
- 564
. 264
564
.99
. 590
. 590
615
- 641
.67
- 667
L5692
« 692
A e
.492
592
« 692
.718
.718
.718
. 744
. 769
. 769
. 769
- 769
- 769
. 749
7867
- 269
749
. 7497
769
. 7469
. 769

- 769

.769
. 749
- 749
. 749
. 7469
. 749
.821
.821
-821
.821
.82t
L0821
.B44
. 848
. 846
.844
.872
.az22
872
.872
872
422
LB72

- 564
. 641
-y
- 667
. 687
667
« 6467
- 667
. b57
667
- 692
- 692
. 718
.718
.718
.718
-744
- 744
. 769
- 769
- 7469
«76%
7935
» 790
. 795
795
. 795
- 795
» 795
- 795
- 795
790
- 795
795
- 795
795
« 775
795
» 7939
- 795
.821
.B446
.B44
.872
-872
.B897
.897
897
-897
.897
897
.87
897
- 923
- 749
.949
. 249
.49
.94y
e

- 487
. 487
.53
. 938
LYY
570
. 641
. 641
-Y-v4
-718
744
. 759
. 269
. 769
7469
. 769
. 2469
“TEY
769
. 769
. I95
. 795
W 793G
. 795
. 775
. 795
VA 4~]
- 799
821
.821
. 8921
~B21
-821
.B821
.821
.821
. 846
-.B4é
.8944
.B4s
.872
.872
.872
.872
.897
.B97
. 897
.897
897
.857
. 723
.923
923
.92
923
. 923
. 749
. 949
ey
.97 4

462
.62
.487
A7
Lal3
T
T
. 590
610
641
-Y-¥,
- 692
. 692
692
492
«H92
. 744
744
. 7449
. 744
744
.744
. 744
. 769
-
. 769
. 767
- 7469
. 767
- 795
. 793
w77
. 7293
$ 795
. 7295
.821
846
. B46
. 846
.B46
.B44
.BAa4
.844
-844
.872
.B872
. 872
.B72
. 897
.923
. 9235
. 9Y3
P28
923
. P28
923
. 9249
. 749
P4
wPng

. 718
.718
.718
. 718
.718
. 7218
- 744
. 744
. 7269
. 769
. 749
. 769
. 269
. 769
. 793
« 821
. 821
821
.A21
.821
- 821
. 821
.821
. H2
821
.B21
.B21
.821
.821
. 821
.B821
. B44
.B446
. B4s
B44
. 844
844
.B46
. 8464
. HAb
.B4s
. 844
.B44
. B4s
.872
. 872
. 872
. 872
.872
.B72
.B%7
. 897
.A97
- 897
.R97
. 923
. 923
.28
223

B ge)

.872
. 872
.A72
.872
«372
. 897
- 8397
- 97
. 897
.897
-897
.897
723
. 903
P23
L9073
223
.923
923
. 903
. 923
.93
923
.223
723
. 723

et

. 749
. 749
. 749
-« 749
. 749
. 749
. 749
. 749
- 24Y
. 749
-74Y
. 249
- 749
. 749
. 749
-949
. 949
- 949
. 749
. P49
. 949
. 249
. P4y
.74y
L 749
. 949
. 749

. 13343
64
-5464
- 564
. 599
615
615

Lhal
- 641

-1-Y4

- G5A4
ey
615
667
.YV,
S
.42
L6927
L hYD?
692
. 46972
. 718
.718
.718
.718
718
. 744
. 744
. 744
. 769
. 795
7959
. 795
« 795
795
A4
L7953
. 821
. 821
. 821
.87
. 821
.B72
872
-872
072
.872
872
.872
.872
«B72
LEB72
872
872
.89/
.B%7
H?7
«HPY
-f97
. H97
.923
« 933
923
.973
.93
L9003
.?03
.93
W P34
S

L5548
538
. 538
. 538
. 944
-615
647
. 667
L7t8
.718
.78
. 744
. 744
. 769
. 7569
- 7469
. 2H9
. 769
.76
. 749
. 749
. 7469
. 769
. 795
. 795
. 790
7P
. 795
795
. 795
. 795
. 795
. 795
. 795
. 79N
. 795
. 795
. 795
. 795
. 795
. 794
. 795
790
. 795
. 793
. 795
795
795
. 79
« 795
.82
«H21
. 821
.821
. B44
. A4
872
LRID
L7

AN

L H21
2L
B2
L
.R21
818
L HAB
e
.44

vy
]
. 600
L6222
632
4650
.662
.671
- 686
«674
- 785
716
. 728
726
. 735
. 739
759
752
. 754
761
.76%
. 769
774
. 780
. 782
. 784
. 784
.788
. 793
797
797
.801
.8180
.810
.814
.816
. 823
-B2%
.825
.825
.831
B35
- 835
.B44
. 855
857
.B57
. 859
.8463
. Béls
-.878
.878
. 8806
- 885
- 891
897
. 204
)
. 780

o



)

&

O

116
117
118
119
129
121

1'1‘1

123

125

126

175

28.73
2v.008
29.25
2¢. 50
29.79
30.00
.29
39.50
39.75
31.60
31.25
31.568
31.75%
32.00

12.25

32,58
J2.75
335. 00
33.25
33.50
33.75
34.00
34.25
34.50
J4.75
35.080
35.25
35.50
35.75
36.00
34.25
36. 08
36.75
37.00
37.25
37.5@
37.75
3H. 00
18.235
38.50
18.75
39.00
39.25
37.58
39.75
40,08
49,25
4Q. 50
44.75
41. 86
41.235
41.50
41.75
1Z. 06
4225
407,50
42,75
A5, WG
43,25
43,08

822
.872
-872
. 872
-872
872
-872
.B72
.82
. 897
. 897
-B97
.897
.723
.723
923
.923
923
. 949
. 749
- 949
749
- 749
-949
<949
- 749
.949
- 749
- 949
. 949
- 749
. 249
749
- 949
« 749
. 949
- 749
. 949
.949
747
. 749

749

. 749
. 947
. 749
. 949
<974
-974
P74

.274

774
- 974
. 274
974
P74
974

774 1

1.869
1. 9wy
1.060h

1.660
L)
1, pAan

1,900

.94y
.49
.74y
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i8S
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45. 50
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1.066
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P74
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974
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1.880
1.090
1.@84
1.486
1,060
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113

115

13.75
14. 88
14.25
14.50
L4.75
15. be
135,25
15.00
15.75
16.60
14.25
146.58
L4.7%
17.09
17.25
17.08
17.75
18.00
18.25
18.50@
18.75
179.08
12.25
19.56
19.75
2p.09
28.235
28.56
20.75
21.08
21.25
21.50
21.75
22.00
22,325
22.56
22,75
25.00
23.25
23.8
23.75
24.086
24,25
24.509
24.75
25.80
25.23
25.u8
25.78
26.84
26.2%
26,59
26.75
27.80
27.35
27,08
27.73
268,60
29,25
26.009

. 442
. 462
. 487
. 538
.538
-564
. 099
.590
.570
. 578
.78
. 378
L4155
L4105
692
692
. 692
L6792
.692
. H92
492
.718
.718
.718
.718
.718
. 718
. 769
. 749
769
. 749
. 769
. 769
. 7469
. 7469
7469
. 749
7869
749
. 749
. 7869
. 769
. 7469
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. 789
. 749
. 749
. 749
. 769
. 769
. 749
769
. 7489
795
A 3]
821
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- 821
.H21
~ 821
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-415
. 641
. 641
. b667
- 667
- 667
- 667
wbb7
467
667
667
- 667
692
492
4692
. 692
718
- 769
. 789
. 769
« 769
749
- 793
795
- 793
799
« 795
. 790
- 795
- 790
- 795
- 795
=793
« 795
- 795
- 795
- 795
- 795
. 795
-B21
.821
-846
- 846
.B46
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.872
.B72
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-897
~B97
-897
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-8997
. B9V
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. 897
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769
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.872
~B72
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« 692
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. 767
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129
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29.235
29.50
29.75
30.90
30.25
38.58
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31.680
31.25
31.50
J31.75
32.80
32.25
32,08
32,79
33.09
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33.40
33.75
34.00
34,23
34.50
34.75
35.09
35.25
30.00
335.75
36.088
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36,00
34.75
37.00
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37.50
37.75
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38.25
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38.75
37.00
32.25
39.50
32.75
40.00
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40.58
490.75
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41.39
41.59
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42. 04
42,29
42,59
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43. 00
43,25
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723
923
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- 249
.49
949
749
. 949
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949
. 949
949
. 949
. 949
749
. 749
949
. 949
. 949
. 949
749
. 949
-949
. %49
« 749
- 949
- 949
<774
- 774
974
«974
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1.840
1.e00
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1.0v0
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|. 080
1.000
1. 009
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1.008
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1.000
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. 949
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.974
.974
.974
.974
.974
.974
.974%
~974
L9724
.974
.974
.974
974
L9774

. 897
- 897
897
. B9V
. 897
- 897
.B97
. 897
. 897
- B9
. 897
- 897
-897
. 897
-923
.9223
. 923
- 923
. 923
. 923
-923
- 223
723
. 923
.923
. 273
.923
. 923
. 723
- 923
. 923
- 923
.923
. 723
.923
. 773
923
. 923
. 923
. 949
« 749
. 949
.9249
. 749
. 949
. 749
. 749
. 749
-949
. 749
-949
- 549
. 949
- 949
. 749
- 749
. 949
-249
. 749
.24y

923
233
.923
-973
P23
973
.923
. P23
- 923
.93
. P23
]
- 923
. 773
. 923
.923
. 923
. 249
749
-749
. 749
. 749
. 949
-949
-949
. 749
-749
. 949
.774
974
<974
. 974
-974
<774
974
974
. 974
974
.974
. 974
974
974
974
« 974
.974
.974
.974
274
. 974
. 9?74
<974
. 974
974
.974
.974
. 974
-774
.974
274
.774

. 949
. 24Y
.74y
. 74Y
. 749
- 749
.74y
. 749
. 249
.94y
. 749
. 749
- 749
. 749
. 749
«74Y
. 949
.74y
- 749
.74y
749
.24y
«7AY
. 749
.74
. 249
.74v
. 949
« 747
. 749
. 749
.74y
. 949
. 749
. 749
« 749
-949
- 74y
. 749
.949
. 749
. 749
.749
. 249
. P49
- 749
. 749
« 749
.49
. 949
. 249
. 249
. 749
. 949
.49
.49
.74
.74
. 747
LS4y

ACR
- 723
-723
- 973
.93
.93
723
723
.23
.923
.223
.723
.73
.93
L9023
923
903
- 923
.923
.923
.724
- 723
.923
. 749
. 749
. 249
. 749
. P49
- 249
. 949
« 949
. 949
.949
« 749
. 749
. 747
- 249
. 749
- 74
.47
- 949
. 749
.749
-749
. 749
.949
. 749
- 749
-74?
. 749
- 749
- 749
. 947
. 749
«?49
. 749
.24y
. P49
.94y
.49

=724
- 923
. 923
923
.223
. 749
-249
- 749
-949
749
- 949
- 249
« 249
. 749
.249
- 249
. 949
.49
. P4y
- 749
. 749
. 749
. P4v
. 949
. 249
. P49
.249
.949
. 249
. 749
. 749
- 749
.94
. 749
. 749
. 749
. 74
. 249
- 249
. 249
. 249
. 749
.949
. 749
. 249
- 749
. 249
. 749
. P4y
. P49
.47
.49
» 249
. 749
749
. 949
949
- 749
. 247
. 747

AL
L B20
L3l
. 821
LHO
. 8448
414
. R46
CHAS
L ET
. 316



1746
177
178
179
140
181
132
183
184
18%
186

43.75
44,08
44.25
44,50
44,75
45. 00
43.25
45.508
A5.75
46.09

- a8

.974
974
. 774
- 974
.74
1.8640
1.0v9
1.8040
1.98v3
1.000
1.8u8

1.0
1.804d
1.9v9
1.060
1.98v0
1. 840
1.avd
1.0A0
1.0v0
1.608
11

L. @ad
1. 08660
1.904
1.8060
l.vve
1. 006
1.9¥9
1.800
1.90v0
1. 866
1.9v8

-974
« 974
.?74
-274
- 9749
1.800
1.vv9
1. 468
1.0%9
1.800
1.4y

. P49
. 949
947
- 749
. 749
1.666
1.099
1. 684
1.900
1.000
L.200

9?74
.974
974
774
P74
1.008
1.490
1. b6
1.9689
1.hoa
1.84029

. 749
.74y
. 749
. 749
-749
1. 460
1.vv9
1. 40k
1.9%49
1.800
1.9%4

« 747
. 749
-949
» 749
. 749
1. 0060
1.349
1.0840
1.488
1.ene
1.900

. 249
. 249
. 949
949
. 949
1.060
1. 694
1. 007
1.804%
1.060
1.8vv

.49
. P49
.74Y
. 749
749
1.0606
1. 4v4
1.000
1.909
1,960
1,449

322
L8722
.872
L B72
872
1.8@a0
1.0%4
1.000
1.400
1.08¢
1. 004

949
. 747
<749
. 947
749
1.009
1.%40
1.060
1,948
1.060
1.4wv@

vy
-9u7
« P57
. PG7
« 297
1.P689
1.806
1.600
1.008
1.046
1.08%4



TABLE F-3 SALINITY FREQUENCY-DURATION RESULTS FOR CASE C BASED ON
TOTAL LAVACA BAY' INFLOW REGRESSIONS

RAMGE  UPFER FROBABLLITY TAAT HONTHLY SALINITY 15 LESS THAN THE INDICATTO VALUZ
NO. RANGE
VALUE JAN FER HAR APR MAY JUN NN AlG SFEP ocr NV 0rC TOTAL
1 .80 -800 .000 .000 .AOM .POD .0OB .0GB .QGRG .PBE .p0d .000 .0HOO -1
2 .25 .808 .000 .d¥3d .vd¥Y  _2RR .96BB .ABM 069 _WBY  _9vw 823 . Wu@ . Baa
3 .56 .86 .8en .0800 .00M .0B0 .0RB .B00G .008 .kWD¢G _Wpd .B0@ . @O0 . 800
4 .75 -908  .003 908 .00Y .AGE W98 .vOM  .BGV  .8ud . GWY  .B808 .uvd . 000
g i.00 -Be3 .PeH .PER .G0E .60R .DAB .BGH .B0A .ROQR L, HDB .REA . 606 "1:19]
-] 1.25 -008 .P92 .988 .evd .e9R .vBB .20A .evR  ,84% 304 .89 . vug . 800
7 1.58 .8008 .8%D .000 .PGB .@bRA .BGA .R24 .0P@AM .BA@ .0G@ .660 .BOO .Bp2
8 1.75 -V00  .¥20 .900 .00y ,000 .GR2 .AS1 .04 .UBg L BOR  .0600 .vuD . 884
9 2.60 -868 800 .900 .00A .0MP .B0RA .77 .h0E .00 .008 .00Q .@80 .88
i@ 2.25 -908 .903 .¥93 .8Y9 .eAd .9¥26 .1u3 .B24 .0v¥ .09 .0Q" .vua .813
11 2.5%8 -.hue  .B0O  .PE@ .000 .BW@ .B26 .16G3 .82¢ .WO0 .ROG .60 .008 .813
12 2.75 -990 .998 .898 .80Y .888 .B51 .129 .0624 644 ,v3¥ .88 . uvuva .817
13 3. 08 062 .00R .000 .0RG .0W@ .B77 .20 .851 .p@k .RGE .B76 .DOA -820
14 3.25 .0u3  ,008 .94 .@0Y .@e8 .877 .31 w51 .80y .44 @826 .vve .832
15 3.56 B2  ,P00 .600 .000 .B74 .128 .231 .193 .@6246 .800 .0B51 . Dod .B47
1é 3.73 900 L2020 .¢YP3 .¥¥¢ .877 .179 .2334 .183 .8256 .0¥4 .B51 .sv8 .@58
17 4.80 «B00 .000 .0600 .68 .178 .179 .254 .1B63 .851 .128 .Gr7 . @ee .877
18 4.25 099 .908 .vvR .@¥wY .128 .179 .393 .124 .@51 ,154 .183 .4uv@ . 888
19 4.508 .823 .009 .pO¢ .PO® .178 .179 .359 .154 .1@3 .154 .183 .06e0 .B978
29 4.75 828 ,9080 .¥d@ .80Y .154 .254 .359 .154 .1035 .2845 .183 ,0uvd =111
21 5.00 .800 .800 .P08 .@@P .154 .333 .35% .I179 .I128 .231 .154 .006 .128
2 5.25 D80 .000 .088d .9v¥% .231 .359 .41 L17Y 154 2354 ,179 .vv@ 147
23 $.50 -809 .00 .000 .00k 306 .3IBS 434 ,179 .P05 .282 .179 .008 «165
24 4.75 -903 .ved 880 .0wd .333 .418 .454 .179 205 .287 285 .48 171
22 6.828 .003 .000 .00@ .P@M .333 .434 .44¢ ,179 .705 .38 .205 .eee 177
26 6.25 .00 .800 .U88 .vid L3359 434 L4427 179 .205 399,205 .vuv@ 179
27 6.58 -800 ,000 .00 .08B .3HD .436 .487 179 .2@5 388 .256 .B0O «188
28 6.75 -003 .V00 .990 .8¥Y L4384 L4462 437 179 .25 .3I¥d L2546 .4v8 194
29 7.08 000 .000 .B0R .026 .434 .487 .487 .179 .25 .398 .388 .000 .283
38 7.25 098 .925 .800 .028 L4386 .487 .487 .203% .231 .39 .333 .vv8 »212
a1 7.%0 009 .8L1 .e@8 .B26 .434 .538 ,487 .29% .054 .333 333 .000 222
32 7.75 -988 .@51 .v¥v¥d .@31 .487 .538 .48 .263 .255 359 .359 448 «233
33 8. 00 .088 .@L1 .80@ .BL1 .L44 564 .AE7 L2005 .PB87 .3TY .3B85 .B26 . 248
34 8.25 .02 .877 .088 .@31 .S64 .598 .SIA ,205 .3IM8 359 .385 .46 - 2592
as 8.58 .826 L1863 .B826 .183 .599 .598 .53R .231 .3@8 .359 .385 .851 «276
34 8.75 -B26 ,128 .8351 .188 .598 .59@ .59 .231 .33 359 .385 .wi1 « 284
3z 7.08 L85 J1V9 L1280 .128 .5P@ .598 .5% .231 .388 ,359 .385 .851 . 299
38 ?.25 <877 .295 .128 .154 .S5%8 .598 .S94 .23t .38 L35Y  .385 (w5t . 384
39 ?.508 «183 .231 .128 .154 .5¥y@8 .598 .461% .231 .333 .359 .3B5 .951 .314
40 ?.75 183 221 154 .295 .S99 .598 (613 .231 L343 ,3SY .3B5 .51 321
41 18.00 .128 .282 .25 .285% .41% .598 .641 .231 .333 .359 ,3B5 .877 - 338
42 19.25 -128 .282 .285 .256 .415 .598 .641 .231 333 ,359 .385 .i178 . 346
43 19.50 -154  ,388 .231 .254 415 .598 .441 256 .333 .418 .38B5 .128 - 359
44 18.75 <154 333 .256 .282 .4641 .H5%@8 .441 .287 .359 419 385 .18 .372
A5 11.00 «194 333 2% ,.282 .4641 .599 .441 .3@8 359 .41@ .418 .179 . 380
45 11.25 <134 L3597 256 .2B2 .441 G99 441 .308 357 419 (418 L L79 . 382
47 11.50 2172 .39 .206 .333 .441 L5990 .64)  LIRA L3599 L4168 420 285 391
43 11.75 <231 .J383 L2822 L3333 L4441 .598 LA4L L3808 359 L4td L4190 UMW . 400
49 12.00 282 .418 .38 .333 .441 .415 .641 308 .359 .418 .418 .7@S . 419
59 12.25 .282  .418 (459 333 .441 467 AL L3888 L3570 (4340 (434 8L - 425
a1 2.50 .368 L4364 349 L3333 .441 .467 L4641 L 3I33 .AB® .4346 434 .82 <436
52 12.75 .308 L4386 L339 L3388 L4410 L4887 L5410 L3330 L 39Y 0 L4340 L4340 M2 434
53 15.00 333 JABG L3L9 0 L3535 L44AL L6AV L6841 L3330 LkbLy L4340 L4360 L T8T 138
a4 13,25 L3330 Lad2 L8050 L3335 L6410 L8647 L4410 L4330 L3Rn L 4ds 0 L d3s (34D AL
55 15.50 399 L4870 L38% (38N L4410 LS4V (o4l L3BS 0 JUBL 0 La340 LTS IO L e



13.75 418 487 L8850 L3858 L6867 LA JA4L U385 L3850 L4434
14.06 L4108 .48 L 38b 418 L4667 716 66y 3BT L3RS L 436
14,25 SA10 487 418 L4190 L6467 744 LA47 0 LB L33 L4344
14,056 L4346 487 418 410 (667 744 L6467 3BT J28L L4346
14.75 436 487 ALY LALY L6477 L7440 L 4A7 0 L A1B L 3BN 434
1%5.006 <462 .5038  .418  .41@ 447 744 L4692 416 .38D .462
15.25 L1300 L3380 LA36 L4386 L4692 L7469 LAPT LALB L3REG L4452
15,58 538 544 L4346 L4462 L4697 L7469 L6927 L4346 385 L4462
15.75 538 L0908 L4462 L4482 L4692 L7847 2718 434 .38F 0 447
156.69 538 L4615 442 462 L4692 L7469 L7180 436 L3895 .462
16.25 L0564 615 LHL3 L4682 L4692 749 /1B L4344 . 38Y . 4a8)
146.58 964 610G U538 W53B 492 L7955 718 (436 L4346 487
16.75 964 615 538 .5358 492 795 .718 (43456 (487 .4y)
17.08 L5464 L4610 WU9B .53B L7188 .790 .744 L4346 .487 .47
172.25 .564 L6155 615 533 718 793 .744 447 L4837 497
17.50 5464 (615 .641  .53B 718 795 .744  .ABY  .487 . 487
17.75 OB L6410 L4641 L5464 L7188 795 J744 LGLS 0 .487 .437
16.00 .998 L4641 Lé41  .564 718 W70 .744 ,513 LAR7 . ARY
18.25 -578 441 L6667 .5YW .718 L7985 .744 L5380 487 (487
18.58 -.598 .641 .71B .5%98 .718 .79 .744 538 .487 ., AHY
18.7% 2598 L4410 L 20B 0 L4610 L7188 L795 W744 L5380 487 487
19.08 5% .4641 .718B  .é41 L7188 L7955 .744 538 .487 .4B7
19.25 2413 641 L7208 L4641 L7188 L7985 744 G380 L4870 U514
19.508 L4641 6467 .718  .4641  .718 .790 744 538 .487 (513
19.75 64L L4667 718 L4467 718 795 749 .G538 447 L5613
2. 00 641 667 718 692 .718 795 749 L5338 .4B7 L0113
29. 25 «HAL 667 L7188 L4692 718 L7955 L7249 L5480 (487 G4
20.50 L4410 L6867 718 L4692 .718 .795 .79% .538  .L13  ..38
28.75% L5641 L6467 L7218 L4692 744 795 L7950 .538 0 .S513 .538
21.098 641 L4667 718 692 744 .79% 790 .538  .T13 .3538
21.25 641 L6467 L7188 L7718 744 795 L7950 LG8 L0130 L5644
21.56 641 667 L718  .718 744 795 .79% .538 013 .064
21.75 641 647 .744 718 . 744 .821 .821 .553 .51F .544
22.00 541 L4692 . 744 .744 744 .821 (821 538 L0133 L0464
22,35 JA41 0 L6922 L7744 L74% L746%9  .A21 .B21 L5388 . G839
22.5%0 .41 L6%2 744 .744 L76%  .821 .8YT .L38 L5038 .594
22.75 667 692 744 L7444 L7469 .821 821 .538 544 . 59€
23.80 5667 692 744 744 7469 .B446 .82 .5464 90 .59@
24.25 <567 J718 L7444 744 7469 .H44 .82 .5h4 .59 .599
23.58 667 .71B  .744 .744 .74% .B72 JH2Y1 544 090 594
23.75 LB67  L718  L244 0 (740 (769 .872 .B21 L5464 L5908 LG99
24. 068 667 L7744 744 744 749 .8B77 .BI1 .5464 .LP® .5%76
24.25 JH67 L7844 744 744 (749 .A72 .B21 544 .3v9 .OYY
24.58 L6467 L7440 795 .744 (7469 .82 LEIT O U564 LLPR U594
24.75 L8667 744 L7993 744 7469 872 B2 LHH4 L5900 . 599
25.00 LH67 744 L7995 744 795 .B72 JBEY LU64 090 L U98
25.35 L& L7269 W775 0 L7467 _.793 JA72 .821 L5644 LGVB L59W
25.598 LHE7 L7869 795 L7469 795 .872 .821 .44 L0900 .0V0
25.75 Jh67 L7469 LFPD L7953 793 LA72  .821 .544 LGP LG99
26.08 LH692 769 795 L7955 L7795 .872 (B .064 L0980 .L90
26.25 LE92 L7469 L7793 L7900 L7935 .872 .81 (564 LG9WM 599
26.50 LA92 LT6F L79% L7955 L7955 .BY2  JRID O L0464 LUFR L L98
26.759 JA92 L2489 L77% L7993 L8210 .872 .91 (364 TR LG9
27.00 L7180 L7469 WF98 L795  .821 .872 WBE1 .U44 L0YR L TY0
27.25 L2180 L26% LJ79S5 L795 L8210 .872 .821 L3544 LG99 599
27.50 S7I8 LF6Y LF9R LY L8210 LR7D -BAA 564 L5PR L0590
27,75 LA L269 L7750 L7950 L8210 .72 .34 L0664 LT399 599
IR0 Y4 LT69 LT9S LT9S L8Pl LB7D JBAA L3564 JLOG L E%Q
28. 25 L2440 U289 L7730 L7753 L8210 JH72 0 83460 L8440 L9 LYY
I8.56 LFA4 L7689 LFYS LF%R L8l BT LR4E LLA4 B9 L BYA

PRI I

+

P .

.

PO



115
117
118
119
129
121
122
123
124
125
1246
127
128
129
139
131
132
133
134
135
136
137
138
139

1446
167
1639
169
179
171
172
173
174
175

28.75
29.80
29.25
2%.50
29.75
36,00
33,25
3@.50
1a.75
31.00
31.25
31.50
31.75
32.00
J2.25
32.00
32.75
34.09
33.28
33.50
33.75
34.00
34.25
34.50
34.75
35,00
35.25
3IL.50
33.75
346,00
36.25
346.50
36.75
37.080
37.25
37.50
37.75
38.00
38.25
38.50
389.75
37.00
39,25
39.50
39.75
46,00
49.25
40,50
403.75
41.88
41,23
41.508
41.75
42.80
42,28
42,50
42,75
45. 00
43.25
435,58

- 744
. 744
.744
«744
=744
«744
. 744
- 744
« 744
- 744
. 749
. 769
. 769
. 7469
. 749
- 795
- 795
- 7959
. 795
- 795
. 795
- 795
« 795
795
.821
.B21
-.821
.821
. 821
.B21
« 846
<844
. 844
.B4s
- 8944
.B4é
-846
.B846
. 844
. 846
- 8446
. B46
.846
. 846
- 846
.872
.897
. 897
.897
.897
«897
.8%7
. 897
- BY7
-897
- B?7
897
923
723
.94y

7469
795
793
799
. 795
« 795
. 795
.79
-821
.821
.821
.82
.844
. 844
- 844
«B44
.844
« 8464
. 844
.B4s
.872
.872
.872
.872
-872
-872
.872
-872
.872
.872
.872
-B872
-872
.872
-872
.B72
-B72
-897
877
. 923
923
. 723
. 923
.923
. 223
.923
923
923
. 923
.92

« 923
.923
. 733
.923
.923
.923
.923
923
.49
. 749

775
«BZ1
846
.844
- 846
846
. Baé
. B46
. 844
- 844
.8722
872
.872
.872
.822
-872
.872
-B97
-897
-BY7
827
.897
897
«B97
-3v7
.B97
L3797
-923
- 723
923
-923
=723
.723
- 923
.923
«.?723
.723
-923
. 749
- 949
. 749
.949
. 949
. P49
749
. 949
-4y
. 749
. 749
-949
. 749
.49
- 742
. 749
. 749
. 749
. 749
P74
1.494%
1. 0048

.723

-974
774
~974
.974
9271
374
P74
. P74

. 821
- 821
.821

- B4s
-844
« 872
.872
. 872
. 872
. 872
872
W H7D
.8%97
. HP7
-897
.a97
897
. B9

372

-R72

.872
870
.72
.872
.R72
872
.872
-.872
372
.872
«H72
.872
.A72
.872
-H72
.872
.72
.872
.872
872
.a72
.872
-8B22
.872
3272
072
.872
. 872
.372
.872
.72
.87
.H72
LHB72
LHA97
L8977

LB772
8377
877
HB72
.87
.32
872
.H77
JRYD
3377
LRYD
PRSPt

e
. R

667
667
-867
. 667
667
467
y-Y-Y4
Y-Ye
.Y ¥
«Hh7
y-1-%

=615 LA4L
L641 .44
«H41 LAAT
= Y Y4
641 L6A7
-641 647
<641 L AS7
«641  .718
-541 .78
641 .718
-A41 .718
-641  .718
-641  .718
-641  .718
641 718
.641 .718
L6041 L7118
-641  .718
.641 .718
641 .718
<541 /744
.641 744
441 L7479
641 L 769
641 749
867 769
<6867 749
L6677 LT769
667 749
L4667 L76%
L6467 749
667 L7649
L6677 L7469
<667 L7699
667 J/AT7
647 749
692 U749
AP L7958
-6 L7295
492 .795
692 799
492 L7990
-492 L7295

L4692 .81
492 .HY6
492 LR4AS
692 L1346
AP LHAS
- HPD 1322

.718
L 724
. 726
733
. 735
. 739
741
« 741
744
- 744
. 748
» 734
736
761
763
- 765
« 785
767
. 7467
. 774
776
.778
.778
.778
. 782
.782
.784
. 784
.786
791
- 795
A s
797
797
797
799
.88l
.803
. 804
-.B816
.812
.814
.814
816
-818
. 821
.83
L B2G
=825
. 831
-833
. 833
- 835
. 838
. 8549
. 842
- 844
. 3413

B35S

857



176
177
173

138

134

186

43.75
44,80
44,25
44.50
44,75
A%. 08
45,25
45i. 50
A5. 75
44. 00

.99

. 249
. 949
- 749
- 749
. 749
1.680
i.00a
1.006
1.0400
1.680
1.099

LY
. P49
- 749
. 749
-974
1.868
L.v03
1.600
1.099
1.608
1,409

1.60v9
1.60086
L8902
1,606
1.vv8
1.800
1.v9a9
1.000
1. 4999
1.0600
1.v08

L9724
. 774
974
P74
~97%
1.000
1.89y
1. 800
1. 899
1.006
1.0898

897
. 897
-.B97
. B?7
. 897
1. 000
1. 208
1. 00@
L. 278
1.86¢
1,060

LRY7 8372
LB97 LRV
-B97  .872
LBY7 .ev?
L8970 L8722
1.800 1.bb0n
1.980 1,909
1.060 1.0n0n

1.408 1.vvv
1.906 1,000
1.966 1.949

«bET
Y-
. 592
AP
L6977
1. b6
1.90v
1. 000
1.04v
1.008
1.v4v

. 7AY
M e-Y4
. 747
. 7469
. 749
1000
1.494
1. 6000
1. B0
1. 000
1. 094

. 744
. 769
. 7AY
769
.74V
1. 606
1.09%
i. 000
1.40ud
1.0p0
1.844

LAY
. 692
- 672
- 692
492
1.006
1.4388
1.000
1.0606
1.epa
L. 2un

. RY7
. ReY
L3
L9323
eSS
1.6060
1.948
1.0802
1.9
1.0066
1.948

857
LB
865
.86%
.868
1. 086
1. 060
1,780
1.0606
1. 6180
1.600
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TABLE F-4 SALINITY FREQUENCY-DURATION RESULTS FOR CASE D BASED ON
TOTAL LAVACA BAY INFLOW REGRESSIONS

RANGE UrFER CPROBABILITY THAT MONTHLY SAILENLTY [S ILESS THAN THE [NDICATTO VALUC
MO. RANGE
VALUE Jan FER MAR AFPR MAY JUN U AU SEF ey NOYV [P TOTAL

1 .88 -998 .600 .0R0L .000 .09PR .P0W .0BG L0608 .BRG .00DD .BEeB .880 . 0006
P 25 U923 P93 .PY8 .0v¥3 .008 .vAG .0V3 ,Quw ,BUVM 9BV . 684 . AuY . 8u0
3 -1 -0 .PBB .P0@ .6G00 .GAA PP .000D ,000 .OPD .WBD P0G .Qu0 . 8006
4 =75 -G08 .908 .088 .v¥B0 .ed@ .JY¥d VYUY @BV uvv . 8aY . Bud . vue « 000 -
S 1.90 -2%08 .00 .009 .00 .vOh .0ed .O0D .80k .BBG .WOB .PBO . BER - 009
-] 1.25 -003  ,v98 .8vd .8¥e .000 .ve0a .OuA .Bve .evy  .v09 B804 .vuQ . 006
7 1.568 -2  .Q00 .PRG .QB0G .000 .@00 .66 .Q00 .6P¢ .6PR .BRD . RDO . 842
4] 1.75 008 .908 .¥ve@ .80 .090 .ves .851 .98 .8wd .¥0Y  .09849  .vdo -804
g 2.00 P00 .00 .P0O .BOO .000 _.@EQ .07y .BB@ .80G .0DD .@DQ .BOG - 094

10 2.25 009 (998 .¥0D .09 .000 .824 .1983 .924 .68 .89Y  ,9vud  .vvD -013
11 2.58 .00 .000 .800 .00 .P0B .824 .163 .B26 .0AQ 000 .pE8 .hE8 .813
12 2.75 908 .O¥8 ,2v08 .¥¥d .0G8 .vS1 .128 .924 .8¥Y  .G04  .6BY  .v4e -817
13 3.00 -.B800 .96p .00 .POA .0B@ .87y .205 ,BS1 .0@0 .0DB ,024 .0@8 . 830
14 3.25 VW08 .993 .980 .0V3 .88 .v77 .231 .851 .09 .99d (324 W0 ~.@32
15 3.08 .909 .00Q .8688 .P6H .RA26 .128 .231 .183 .824 .008 @651 .0ee .847
15 3.75 -V23  .008 .099 .980v .077 179 .236 .103 .@24 .@94 @851 .4ve . 858
17 4.080 -200 .0b0 .808 .68 .128B .17% .28 .1@83 .837 .183 .677 .6@0 . 877
i 4.25 090 .u¥8 .¥eY .evy .128 .179 .3¥3  .124 .6851 L1374 .183 .vve .88
19 4.%8 -.900 .Q0R .009 .980 .128 ,.231 .3%9 .154 .183 .154 ,183 .heQ 1083
29 4.75 -908 .va9 .vee .088d  L154 L2546 L3579 L154 .193 L1279 143 .vvQ .1089
21 5.08 .284 .Qh6 .Q06 .Q668 ,154 333 .38S .154 ,128 .31 .128 .608 «126
22 .29 900 .¥90 .890 .0¥0 .231 359 .419 .179 .128 .256 .154 W40 .143
23 .59 -200 .000 .POE .0BO .3068 385 .434 .179 .285 .056 .179 .0e8 162
24 9.75 008 .v00 090 .9¥O0 ,388 .485 4346 .179 .20 .282 205 .wWi0 - 167
25 6.80 ,000 ,0uA8 .00k ,B00 .333 ,434 487 ,179 .205 .282 .2@5 .pee@ - 177
26 6.25 999 900 .¥20 .0800 .333 .434 .487 .177 .20 L399 205 .wd8 1772
27 6.50 .200 .900 .80 ,088 .38L 434 .487 .179 .25 .28 .;31 .b@e - 184
28 6.73 208 .¥¥0 .¥Ye@ .909 .410 .434 .487 .179 .295 .308 234 .90 -198
29 7.08 .808 .90 ,80A .B24 .436 487 .AH?7 L1799 .231 .2P8 .3@8 .04 « 205
J8 7.25 L0800 .026 .¥B0 ,0256 ,4356 .487 .48/ .205 .294 .3@08 .30 .w98 »212
31 7.50 .000 .9L1 .@BO .026 .436 .5:3 .487 .205 .282 ,333 .333 .p08 2222
32 7.75 «909 951 993 .8351 .487 3538 .513 .295 242 359 335 .v99 « 233
33 B.¢@@ .988 .81 .@ea .@b1 .03& .544 .538 .231 .280 .359 .333 .834 « 248
34 a.2s5 990 .077 .¥8@ .95l .564 .59 .564 231 .30 (359 333 .0 - 257
35 8.5a .826 .183 .8246 .103 .L98 598 .544 .231 .38 .JIS? ,.359 .851 « 276
35 8.75 226 L1893 .95%F .183 .590 .45%9@8 .57 .241 .388 359 .385 .eu6l =282
37 ?.008 +851 .1L4 .128 128 L0900 (590 415 .231 .3ea L3359 .38% .@51 . 299
34 ?.25 -¥77 .265 .128 .154 .598 .598 (415 2351 .398 .359 .383 .¥51 . 303
39 9.50@ .183 .231 .128 .1%4 .bL9@ .59@ .435 .231 .38 .359 .38% .aoi 312
49 ?.75 .183 .231 .134 .179 .598 .59@ .4615 .231 .3vw8 ,.385 .385 w5l .318
41 19.80 2128 ,2% .179 .285 .415L .598 .4615 .2%5%6 .333 .38L .385 .w77 =335
42 18.25 128 .2346 179 .231 L4615 .598 .41 .2586 L3333 .418 410 103 «344
43 16.50 -154 .254 .25%6 .284 .415 .59@4 .5615 .256 .333 .410 4190 .1082 « 355
44 18.75 <154 SR8 L2386 .256 .615 .S98 .AA1 .24 . 333 L4346 419 128 + 363
45 il.ee .154 .3%9 .25 .282 .415 .S59Y8 .443 .2B4 33T .434 .418 .179 - 376
45 11,25 154 L3359 .236 .282 .415 (415 .A41 (286 L3353 .4358 419 127 +378
47 11.59 .179 .35% .206 333 .4641 ,44) L6467 308 359 .436 .418 .177 397
48 11.75 231 .385 .23%46 L334 641 441 667 .33 LASY L4356 LAl 179 . 484
49 12.00 L2%4 L4180 .282 .333 .441 .441 847 .3BB 339 L4346 .4A10 179 410
59 12.23 L2536 A0 L339 333 641 LAE7 AL . 3MR L3RG (435 LA LU . 423
51 12.58 .282  .418  _35% .333 .641% 492 46y 308 .38T  .434 L4180 0BT 434
52 12.75 .282 .43 L3309 L3333 441 L7190 LAY L3337 J41M L4340 41y o2 442
33 13.006 L3333 .40 359 L3335 L4641 LIRS 49 L38L L4346 416 La1w LB 05
G4 13.25 2333 Laed L3920 L3331 Le4a1 L7180 Lo L8850 LA L3480 (1Y L 4uE e
S5 13.58 L3333 L4A62 J3B? 3L L4410 LTI LT3 Jau0 S35 L43s 0 Jath L LaR - 360
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112
113
114

115

13.75
14, 80
14.25
14.580
14.75
1L.80
15.25
15.58
15.75
16.00
16.25
14.50
16.75
i7.ea
17.25
17.50
L72.725
18.90
13.25
18..8
18.75
19.89
19.25
19.59
19.75
28.09
28.25
20.50
20.75
21.09
21.25
21.50
21.75
22.00

22.25

22.50
22.75
23.84
23.25
23.50
23.7%
24.00
24.25
2458
24.75
20.0a
25.25
25.50
25.79
26.80
26.25
26.00
26.75
27.88
27.25
27.50
27.7%
28. 00
28.2%
a.00

. 484
« 385
. 385
. 385
-41%
-418
-410
.419
. 436
. 434
- 436
-462
- 462
- 462
. 487
- AB7
- 487
513
-.548
. 038
.564
T
. 964
. 590
<615
-615
» 613
. 641
- 641
. 641
« 641
. 467
. 667
. 6467
« 667
- 467
« 6467
- 667
. 692
. 692
- 4692
- 692
692
.718
.218
- 744
. 744
. 744
. 744
. 744
. 744
744
. 744
. 769
767

- 437
. AB7Y
-A87
. 487
. 437
. 487
. 588
. 538
. 538
- 564
- 064
564
« 364
-564
364
544
<064
615
- 641
. 641
. 641
<641
. 641
. 647
. 692
- 692
. 692
.718
.7.8
.718
. 718
.718
. 218
. 744
. 744
. 744
- 769
. 7469
. 749
« 769
. 769
L7469
. 769
799
. 795
- 795
. 7?93
799
- 795
759
. 795
. 795
795
. B2
.321
- 821
- JeR
. B21
. 346
. B46

. 359
. 38Y
- 395
. 3849
.419
.41@
X T
.4364
. 434
L4462
1Y ]
.9é4
. 379
591
541
«hS7
.667
rY-¥a
L &P2
692
.718
.718
.718
- 718
. 718
. 789
. 749
. 749
. 769
. 749
. 769
. 7469
. 769
. 7649
. 769
. 749
- 769
. 76%
. 789
. 749
. 789
.B821
. B4y
. 846
.B4s
.844
. 844
. 846
.844
. Bas
L3872
.B72
.872
.B72
.872
872
872
.872
L3772
872

. 309
-410
. 419
~A%é
. A36
L4364
. 454
. 4364
4462
.487
. 487
.38
. 9533
. 53R
<564
)
8135
. 641
. 692
. 692
LAY2
. 744
. 744
. 744
<744
. 744
. 744
. 744
. 744
. 744
. 744
. 744
. 769
. 7462
. 769
. 769
. 769
. 769
. 269
769
. 769
. 7469
. 767
. 769
L 775
. 795
773
.795
775
. 795
. 7?05
- 795
A ]
. 821
. 821
.B21
LBAs
. 846
. B46
- 846

MR T
. 434
434
436
. 487
- AB7
- 487
. 487
. 4437
- 487
« 437
« 487

692
.718
.78
.718
718
-744
. 744
- 744
- 744
744
.744
. 76Y
. 749
.79

. 442
- 462
- 487
487
. 487
487
=313
- u38
-3534
« 90
999
=578
- 599
. Noe
- 599
- 5708
599
. ofe
. 590
. 590
. S99
610
615
-615
« 615
615
wbh1G
615
<615
.615
515
415
641
« 641
. h41
y-T-¥4
867
-667
. 687
w867
8467
.718
.718
.718
.718
.718
-718
.718
. 719
.718
.718
.718
. 718
-718
. 744
. 744
. 744
W 744
. A
.44

ARV
.41@
410
.16
419
~438
. 434
LA34
. 438
=436
. 434
. 434
- 4348
L4364
. 434
-434
-436
434
.A34
- AL
L4462
- 462
467
- 462
447
LA4bH7
. 487
-513
513
013
.513
.513
.53
.913
=513
~5l13
.538
. 038
. 538
. b4
.964
964
L5564
Y
- 564
. 564
. 599

.3ug
. 308
. 443
L343
. 533
. 233
. 333
.333
309
. 38375
« 3435
. 383
. 385
. 285
N th 1
. 385
. 485
. 385
.16
. 419

L913
- 913
-513
. 538
64
- T-%]
. 944
- 564
. 364
. 590
. 590
LA1S
615
. 615
. ALS
. 415
.ALD
641
Al
. 641
.Hal
. 641
. ALT7
. 647
« /b7
. &67
vy
. 647
. 547

. 647

481
an7z

L4971

498
5947

.513

-

524

-528
L 936
- 593
964
973
. S8L
. 98%
.94
. 098
. 698
<611

629

4632

. 637
. 650
« 604
. 658
- 663
. 671
673
. 682

682

« 5686
. 699
. 492
697
. 699
. 781

-

795
712
728

722

726
. 731
. 739
. 741
. 748

700
752
7G4
739
761
765
787
769

775
778

. 782

7834
794

793
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Sy

-
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116 28.75 769 8446 .8B72  .872 .B21 .87 .872 L7188 .7vS L7440 U714 718 . 831
117 2v. 080 769 .BAG  .BYZ  .BYIZ LB21 LBYD LRYD .744  .795 .744 744 U718 . BRBS
118 29.25 =769 .846 .82 .87 .821 K72 .872 744 831 .744 1744 /749 .814
119 29.58 769 .8BAS6  .B72  .8¥Y7 .8BP1 RYVD  _R/D ,744 821 744 744 749 .B14
129 29.75 769 .B44 B2 897 .821 .H72 L8772 L1744 gL L7440 L7440 L7479 .814
121 3b.00 795 .B4é  .B72  .B%7 JE21  .B72 LRYD L744 LEH21 V44 744 767 .816
122 39.25 -821 .844 .872 .8Y7 .821 872 .872 744 .8 744 .744 /4% .818
123 38.50 -B21 .844 .872 923 .R21 L8Y2 82 744 ,B21 .744 .744 .76% -821
124 3v.75 «B21 .8B44 872 .923 .821 872 .877 744 .82 744 .744 . /69 «B2L
125 31.08 «B21 .846 .BYZ  .923 LE21 .87 .BYD .744 .B4AS 744 744 L7699 . 823
125 31.25 -821 872 .872 .923 .821 .8372 .87 744 844 744 744 749 825
137 31.%50 L8211 .8¥2  .BY2 .93 B2 .8Y2 JBYD L7469 .B46 L7444 744 7467 .827
128 31.75 .821 .872 .49v¥7 928 .821 .872 .H872 L7469 .8BAS5 795 L7444 L7469 » B33
129 3:.00 .821 .BY2 .87 .923 L.HR21 .BY2 .BYD (769 .87 795 .744 747 . 835
139 32,28 -821 .872 .877 L9248 .821 .872 .87 749 .87 795 .744 749 . 835
131 32.50 8446 .8B72 .B97 .93 LH21  .BY2 .BY2 7469 L8772 .B21 744 769 -840
132 32.75% .846 .872 .4v7 .923 .B821 .872 .872 .76% .8BY7 845 744 749 . 844
133 33.80 -872 .82 897 .23 .821 .87 .8r2 .769 .BY7 .846 744 VWG - 848
134 33.25 872 .872 .897 .923 ,821 872 877 L7697 .8Y7 .Bas 744 HOL . 859
135 34.00 872 .8Y2 .933  .933 LRI LBYI .8 L7469 897 k46 744 8D . 853
1356 33.75 872 .872 ,923 .923 .821 .872 .87 .7A9 .897 .B4as 744 8L . 853
137 34,06 -872 .8¥2 .923 923 821 _B72 .8YD 749 _.BP7 .HAL .744 L_H21 . 853
138 J34.25 872 .872 .v23 .923 .821 .872 .83/ (799 .89 .B4As 744 .HOY . 835
139 34,58 872 .872 923 .93 B3l .8B/2 .BYD? L7995 897 .B44& V44 HID -BU5
149 34.75 -872 .872 .v23 .923 .821 .872 .872 .795 .897 .848 744 ¥ - BSG
141 3b. 008 872 .8Y2 923 .93 JR46 .B72 .8Y2 .795 .BP7  .H46 .744 L HII . 857
142 35.25 L8722 .872 .923 .923 .846 .872 .972 .79% 897 .BAS6 L7444 . 859
143 35.50 .872 .B72 .923 .94%9 .H4A4& .BYD2 .8YD L7953 .H?7 AL .744 . B4S <881
144 35.75 ~872 .877 .%49 .249 .B4é6 .H72 .B7?2 795 .897 .RBAs 744 444 . B65
145 346.00 <872 .897 .949 .949 .H46 L_B7D? .8BY2 .795 .BP7 .HAS6 744 .B44 - 863
146 34.25 2872 .923 .949 .94Y .8446 872 .872 .7935 .B97 .B46 .744 B4 .B48
147 36.00 «B72 923 .949 .94% .BA& H72 .B72 L7995 .B97 .B46 .744 (B4 - 868
148 36.75 -872 .923 .949 .949 .846 .872 .872 (795 .BY97 .B4S .744 .HAS .B68
149 37.08 872 .22 .949 .94% .HAS .B72 .BY2 L7905 WLH?Y .872 .744 .B4S - B8790
159 37.25 -872 .923 .¥49 949 .846 872 872 .795 897 .872 744 _HAb .878
131 37.50 872 .94%9 .949 .94%9 .846 .B72 .8Y2 .795 .897 .H72 .744 .B846 . 872
152 37.75 -872 .949 .94%9 .94%9 .844 .H72 .87 .821 .897 .877F .744 _H4ab .874
153 38.00 .872 .949 .949 .949 .B46 .872 .8¥2 .B21 .89 .BH72 .744 .H4S -B874
154 38.25 .872 .949 .974 974 .844 .872 A7 .B21 .897 .B7T /744 .H44 . 878
154 38. 50 872 .94% 974 974 .H44 .H72 .BY2 .B21 .8B97 .H72 .744 .BAS . 878
158 38.75 .872 .949 974 .974 .872 872 .37 .821 LABY7 .B72 744 .H44 .B86
157 J39.00 872 .49 974 974 LJHT7? .8Y2 .B72 .821 .897 .H72 .749 .H44 . 882
158 39.25 7?23 949 .974 974 .B872 .8B72 .87 .821 .923 .872 .76% .B72 .89
159 39.050 L9249 .974 .974 .974 .B72 .HT72 L.R72 .B21 .923 .87 .76% .H72 . B95
169 .75 -Y49 974 974 .974 .872 .872 .87 .g21 923 _BYV? 793 .¥23 .782
161 40.080 .949  .974  .974 .974 .H72 .B72 .BY2 .R21 .923 L.R7Z .79a .923 . 982
162 49,25 749 .974 .974 .974 .897 .A72 .872 .821 .921 872 793 .93 « PR
163 49.50 949 .974 .974 .974 .B97 ,.B72 .BYP? .B21 .¥23 .72 .795 .923 . 904
1564 4@.73% 949  .9724 974 .974 .897 .372 .872 .821 933 .8772 .7¥5 .93 .704
165 41. 60 749 .974 974 .974 K97 .8Y7 .BY2 .B21 .933 _&72 .79L .9023 - 704
166 41.25 947 o974 .974 .9/74 .8B97 .R897 .87 .821 .923 .871 .795 .933 - 286
167 41.58 949  .974 974 .974 897 BY7 8¥Y2 LHZ1  .9R23 872 .795 .9320 - 706
164 41.7G P49 L9724 974 974 .B97 .H97 .872 .82 .923 .87% .79G .93 - 905
169 2. 08 949 .974 1.8860 974 .97 .BY7 L_8FP LH21 923 87D .790 .923 . 783
179 42.25 P4 Jv74 L.V8B L92% U897 897 .A72 .R44 9235 877 795 .73 210
171 4250 .949 974 1.8 974 .H97 (897 .BY7 .844 .P23T  HTD LYVPL LYID 712
172 A2.79 9479 .974 1,090 .24 .897 .397 .49/ .H46 923 BV 7Yy B L9212
173 43.¢0 .549 974 1.8B0 .9?¥4 .97 LHB?Y .RYF  .B44H  LYD3 LH7D  LURE P12
174 43,23 2 TR 2 T WA T R P S - AR b VA © L S DA K S © VAL A< LG
175 45,5 949 L9v4 L.@Bh L9974 JHRY Q97 WY LHVT O L9R3 LUED LR G




43,79
44.60
44,25
44,508
44,75
4b. o8
45.25
45,58
45.75
44,008

1]

-947
« 949
- 949
- 949
- 749
1.080
1.9v9
1.600
1.488
1.060
1.089

P74
. P74
974
.74
7274
i.0640
1. 098
1,008
1.969
1.000
i.v98

1.9v9
1.06@
1.093
1.0en
1.0v8
1.860
1.8v4
1.860
1.968
1.p6en
1.8v4

. 897
«BY7
-897
~HPY
.B97
1. bide
1.064a
1. 4va@
1.0800
1.08606
L. 9BA

897
R
i
.8%7
. R97
1.b00
1.9e0
1.000
1.4008
1.000
1.40@

LHYP7
-923
. 923
903
. 923
i.baw
1.999
1.BaA
1.v99
1.84h0
t. AV

.872
-B72
.B72
.B72
.822
1.800
1.v91
1.800
1.904%
1.808
1.9

. 923
. 723
-923
903
.923
1. 0960
1.¥94
1.8060
1.4494
1. 0G0
1.994

8773
B
L8727
.B72
.39/
1. 0680
1.0v6
.00
1.0v3
1.006
1.v06

AL
PR
793
795
. 795
1.006a
1.990
1.008
1. 0848
1. 600
1.0494

L7215
917
P17
917
721
1.000
1. 006
i.006
1.006
1,206
1. 099



TABLE F-5 SALINITY FREQUENCY-DURATION RESULTS FOR CASE A’ BASED ON
LAVACA AND NAVIDAD RIVER GAGE SITE REGRESSIONS

RANGE UPPER PROBARBULITY FHAT MONTHLY SALINCITY IS LFESS THAN THE TNOICATED VALUZ
MO. RAMGE

VALUE Jap FEB MAR AFR MAY U L AllG SEF ey NOV 002 TOTAL

1 -84 -8R .90B .9R6 .G .Q00 .6G0 .vMG .@28 .POK .000 .60Q0 .BOD . BYB
2 .25 899 .098 .v00 .P¥y .0G@ .908 .8vy 4B .BBB  .93¥ 0B WV . 0068
3 .58 -000 .000 .00 .90D .0k6 .B0B .v00 L0000 .00G .0b0 .@9R .008 - B65
4 « 75 -892 .0080 .9¥40 .Yy .288 .¥R9 .095 Q@A .AYY  .WAY . PBG  ,9ud ]
S 1.e0 .80 .68089 .08 .800 .k06 .AUG PN .000 .BVG .kPB 6P} . 0G5 . 809
& 1.25 -2¢9  .090 .048 .0YY .A02 .9RB .9Y9Y  .0R0 .BUVM . BUY  .08Rd  .9ud . 860
7 1.50 -0060 .R6A ,000 .0P00 .0BO .0UB .POKW .000 .@RG .Q98 .RAG .80R - @8y
8 1.75 -009 .003 .v¥¥8 .89y .@00 .908 .wuy .08 003 998 .08 .wug - 8980
9 2.4 .00 ,008 .0p3 .90G0 .0RQ .6PB .60k .0QA .GO@ .uAA .00@ @90 .04
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TABLE F-6 SALINITY FREQUENCY-DURATION RESULTS FOR CASE B’ BASED ON
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13.75
14.00
14,25
14,50
14.75
15.60
15.25
15.58
15.79
15.00
L4, 25
146.50
16.75
17.08
17.25
17.08
172.75
183. 86
18.25
18.58
18.75
19.60
192.25
19.58
19.75
20.60
20.2%
20.58
20.73
21.006
21.29
21.58
21.7%
22.89

22.25

22.45@
&Ll 7b
23.08
23.25
23.50
23.75
24.00
'-’4- ‘.-J
4.50
“4 73
25.00
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25.50
25.75
26.00
246.25
26.5€
26.75
27.00
27.25
27.5e
27.75
8. 09
28,29
2B.00
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.564
e
. O90
999
o618
L4135

641
. 641
641
.641
b4l
.641
647
6467
667
-4
-Y-¥4
w687
-6467
867
. 667
692
- 492
.718
.718
-718
.718
.718
.718
-718
- 718
.718
.718
718
.718
718
.718
.718
. 744
- 744
. 744
.744
. 744
. 744
« 744
« 744
. 744
« 744
. 7469
. 769
- 7469
« 769
. 749
795
- 7935

7P

TP

641
- 641

-613
w6l
«AHLS

.641
- 641
867
Y-Y:%4
. 647
567
. 492
. 692
.718
.718
.718
.718
.718
.718
.748
«718
.718
.718
. 744
.744
=744
. 769
Y4
. 795
~321
. 821
.821
-821
L8321
821
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. 844
. 346
« 846
.872
.872
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«B97
. 897
897
-897
.897
. 897
. 897
.397
897
897
.B97
-« 897
. 897
. 397
-B97
. 397
. 897
=397
. 923
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7959
. 795
-79%
- 775
=795
.B824
. B44
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. 845
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-872
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.B72
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.87
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. 897
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. 897
. 897
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. 744
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. 744
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795

L7290
-821
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. B44
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-.897
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418
.436

. 538
-547
- 958
S6B
T-Y-
. 575
. 583
.S85
.5%46
611
626
- 626
- 641
» 654
. 6462
671
677
. 686
690

- 754
. 756
. 756
- 765
- 769
.782
. 782
- 793
799
- 795
- 801
. 884
. 896
.8l1@
-B1é
-816
.B1é
. 823
-823
.827
831
.038
-B42
. 344
.844
-844
-844
. 843
83

-B8353
. 857
.8&7
. 859



116
117
118
119
129
121
122
123
124
125
126
127
128
129
138
131
142
133
134
135
136
137
158
139
140
141
142
143
144
145

28.73
29,08
29.295
29.59
29.75
30.080
39,25
30.50
38.75
31.00
31.25
31.00
31.75
32.00
32.25
32.50
32.75
33.00
33.239
33.09
33.75
34. 00
34.25
34.50
34.75
35.060
35.25
35.54
35.75
346.00
346.25
36.50
36.75
37.80
37.25
37.50
37.75
38.680
18.25
38.50
38.79
39.00
39.25
3v.50
39.75
40.008
48,25
40.50
48.75
41.00
41.25
41.50
41.79
42.08
42,235
42.00
42.75
45.08
43,49
43,50

P 795
795
795
7905
.82}
.B4s
.B4s
.84
. 844
.B44
. 846
.B46
. B44
846
-844
. 846
.Bas
-B4a
. 846
-845
. 8446
. B4s
.8446
«B44
. 844
.B4s
846
.B44
846
.B44
. 846
. B446
844
.B46
844
.B4é
.B46
.B44
. 846
. 844
-LY-
« 844
. 8446
.B4s
.B46
-844
. 846
.B4s
-B46
. B4
.84
1.808
l.2008
1.000
1.988
1.0800
1943
1.008
1.v99
1.006

9323
P23
923
923
. 723
.923
P23
P23
733
.923
-923
-923
-923
925
-923
723
- 223
.923
. 923
«923
. 923
-223
-¥23
923
<923
- 923
. 923
923
923
. 723
. 9223
-723
- 723
923
«923
-923
923
-923
.923

. 923,

. 923
. 923
-923
.923
723
1.08A0
1.909
1.800
1.909
1.060
1.900
1,660
l.e08
1.9800
1.0
1.0608
[ 1 1
1.060
i.999
1. 000

w?23
L2
.723
L9223
. 923
P23
723
-923
.723
923
.923
.923
.23
.923
. 723
. 923
L2233
1.600
1.9¥4
1.006
1.0%9
1.0608
1.0v8
1.000
1.998
1.0606
1.498
1.608
1.992e
1. 000
1.080
1.800
1. 040
1.006
}.v¥0
1. 0686
1.998
1.004
1.v94
1.604
1.vve
1.009
L.vad
1.600
1.4y
1. 608
1 .98
1. 046
] .986
1.600
1.909
1.80e
1.949
1. 0600
1.vv9
1.008
1.9V
1.060
[ 1% 1]
1. 8@

.897
-897
.89/
By
. 724
723
.223
925
«723
923
.74
. 949
« 749
- 749
-949
- 974
-9724
.974
- 774
. 974
274
w774
- 974
.974
=271
974
« 774
-274
.974
«974
.974
«974
. 274
974
.974
.974
.974
- 974
<774
974
. 974
1.000
1.344
1.0066
1.0v8
1.008
1.8v9
1.848
1.v9v
1.600
1.29y
1,040
1. 04y
1. 006
1. 9¥9
1.pRR
1«0y
1.ahk
1. 439
1. 8ha

. 949
. 949
. 747
. 749
.949
. P49
- 749
. 949
<949
. 749
- 949
- 949
. 749
. 949
. 749
. 949
. 749
. 749
. P49
. 949
. 749
. 949
. 949
<774
<974
974
974
. 774
. 974
« 774
774
974
1.809
1.009
1.004
1.008
1.0048
1.0p060
1.80a
1. 869
1.000
1.600
1.900
1. 860
1.800
1.800
1.0208
1. 809
11
1. 804
1.6948
1.0008
L. 299
1.008
L. 606
1.800
i.0002
1. 068
[ 1517
1. @an

.49
.949
.49
. 949
. 249
.949
. 949
1.6
1.909
1.806
1.908
1.6406
1.400
1.000
1.94006
1.080
1.0800
1.006
1.9400
1.080
1.643
1.0680
1.468
1.006
1.0082
1.0600
1.4908
1.0080
1.600
1.000
1.968
1.808
1.400
1. 0600
1.408
1. e
1.090
1.000
1.008
1.008
1.v00
1.0300
1.900
1.800
1.408
1. 0600
1..0849
1.0068
1.400
1.060
1.000
1.06G80
1.0440
1,808
1.0098
1.0608
1.909
1.000
1.400
1. 0A6
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. 844
- 344
.R4s
.87
. 897
.R97
8927
.A97
. 897
897
. 897
L9323
. 923
.923
.923
.949
. 949
. 949
. 749
P49
. 249
.94y
. 949
. P49
. 949
.949
.749
. 949
. 249
. 749
1.0060
1.089
1.000
1.00m
1. 000
1.949
1. 060
1.004%
1.0600
1.409
1.000
1.899
1.044
1. 9944
1.069
1.v84%
1,600
1.999
1.009
1.000
1.080
1.904
1.400
1.469
1.000
1.90uw
1. 0BA
1. hGu
1.00h6k

1.
1.
1.
1.
1.
1.
i.
1.
1.
1.
1.
1.
1.
1.
1.
1.
1.
1.
1.
1.
1.
1.
1.
1.
1.
1.
1.
1.
1.
1.
1.
1.
1.
1.
t.
1.
1.
1.
1,
1.
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1,
1.
1.
1.
1.
1.
1.
1.
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P
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152"
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wiG
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By
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any
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aun
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Avn
ana
waag
51417}
Wy
(A7)
713"
[91] 4]

. 795
« 79
821
. H2D
L8201
.81
.82
.B821
<821
.821
.81
. 821
.H21
.821
. 821
. 821
921
.821
L8321
. 346
.A44
. 844
. 8345
. 844
. 844
. B44
.844
. B446
. 844
. B44
. 344
.B4s
.B44A
. 844
.B45
.B44
.87
.872
877
LH72
1.9064
1.9080
1.994
1.000
1.0844
1.060
1.044
1.0664
1.434
1,008
1.4
1.060
1.604%
1.804
1. 99y
1,600
1.8V
1. @
1. WAy
T.ann

744
. /744
. 744
.744
. 744
. 744
744
. 744
. 744
. 749
. 7469
. 769
. 749
.74
. 769
. 769
. 793
. 795
.821
L6821
. 821
. 871
821
. 821
-821
. 821
821
. 821
.821
. B44
872
.B72
.872
-B72
. 872
.872
.872
.872
.872
872
.872
. 872
.877
1.066@
1.400
1.060
1.0860
1. 800
1.804
1.000
1.0894
1.086
1.040
1.006
1.404
1.0
1.994
1. @R
1. YA
1. 00h@

A2
690
.AP2
L6920
LAY
. 692
. A22
718
./18
. 744
789
. 769
. A9
.76%
. 749
769
Y
. 769
. /AT
. 769
. /59
. 769
/89
. 769
295
.871
.3
.B821
LS
.B21
FRE ST
.821
S 35 §
.821
.32
.821
.2
.821
<H2L
- B21
.33
. B21
Pt Rt
. 821
.32
.821
1.449
1.08@0
1,448
1. 0088
1.vva
1. 0608
1,440
1.06008
1,948
1.080
1.9ve
1. 008
1. AWy
1.0he

861
863
8385
. 885
.872
-B76
.874
- BH2
. 885
. B89
. 893
.893
- 875
. 895
. 895
.897
. 982
.48
.910
912
~912
212
712
P15
917
219
.919
.919
.919
. 921
.923
927
927
932
-?32
-9232
734
-934
. 934
. 934
. 953
. 955
. 995
-1
. 966
972
. 787
P67
.987
. 787
. 987
1.000
1.0684
1,008
1.099
1. 600
. 006
. AlA
. DBE
L0
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43.73
44,30
44,25
44,50
44.75
45. 06
45.25
45.50
AG.73

44,00

1.90%
1.08640
1.999
1.0606
1.8v9
1.808
1.0v8
1.0860
1.0w8
i.008
1.0v¥9

L. 999
1.670
1,600
1,800
1.400
1,860
1.0800
1.060
1.289
1.660
1.904

1. 839
1,600
1.0v9
1.000
1.984a
1.600
l.206
1.000
1.¥v0
1.878
1.8vad

1% 1)
1.8k
1.9vY
1.000
1,494
1,606
1% 1%)
1,808
1.89%
1.848
1.9

L. BB
1. Ba®
1.298
1.800
1.000
1. 269
1.008
1.060
1.p0B
1. 880
1.609

1.009
1.000
1.649
1.0kB0
1.408
1.060
1.9408
1.800
1.908
1.0006
1.448

1.v48a
1. 4060
1.9%9)
1. b0
1.444%
1. bRk
1.vuvn
1. 000k
1.499
1. o0
1.9v49

1. 4wy
i.80a
1.004
1.000
1.089
1.000
1.009
1.806
1.094%
1,006
1.9w9

1.4
1. 06@
1.94v8
1.0600
1.9466
1.066
1.8u9
1. b0
1. 009
1. 0600
1. 941

1,490
1,400
1.avw4
1. 660
1.6v4
1.680
1.804
1,003
1.vud
1.86060
1.0vy

1.09%0
1.G66
1.004
1. 008
1.904%
1.008
1.009
1.860
1.09%
1,084
1.0804y

1.4l
i.900
1.448
1.060
1,448
1.008
1.we
1.008
1. W8
1. 688
1., via

1.608
1.606
1.680
1.800
1.980
1.000
1.000
1.040
1.600
1.6406
1. 000



TABLE F-7 SALINITY FREQUENCY-DURATION RESULTS FOR CASE C’ BASED ON
LAVACA AND NAVIDAD RIVER GAGE SITE REGRESSIONS

RAMGE  UPFER FROBABLLEITY THAT MOWTHLY SALINITY IS LESS THAN THF [NOICATED VALUZ
NO. RANGE

VALUE JAnN FER MAR AFR MAY JUN U ALIG SEF ner NDV [ TOTAL
1 .90 .000 .00@ .000 .Q0b .P02 .PQ0 .GGG ,006G .PUB .B00 .600 .00 - BOG
2 « 23 908 .999 .990 .930 .@ee .ved VARG . 3AY . 04A  .89% 098  .v4g - 900
3 -5 .000 .068 .600 .@6n .RO0 .008 .PRO .POD .00@ .BO8 _LBA .bEO . B8Rk
4 .79 -009 298 .eY8 .0vY .090 .vGA .euu .4va  .A0Y  .¥BR .8BH .uug . 200
S 1.00 -908 .%68 .000 .06d .600 .OMp .PDB .006 .pDL .POD QB0 .008 . B8H
-3 1.25 ~9¥08  ,300 .603 .0We .900 .808 .vuvy B0V .83V .BaV . BR8 . W4va . 0806
7 1.59 .663 .060@ .Pe0 .0GR .GLG ,PBO .QA0R .PP@ .QOG .0GO .@0D .0OQ 004
3 1L.75 -@08 .93 .evd .80y .98B .4RA 008 008 A0y .90Y 030 .9Ye . 086
9 2.00 -809 .8 .Q0M .AEB .WOb PO .00k 008 _@00 .BAQ .00 .0P0 . 808
19 2.25 .800  .3a8  .9v0  .9v¥3 .920 .v00 .60 093 .Yy .HeY . 604  _wug . 800
11 2.59 .B00 .0ee .96 .8060 .6086 .8246 .624 .000 .kEG 000 ,80@ .824 996
i2 2.75 .003 .98d .9v¥3 .v¥d .080B@ .8256 .025 .BYY B9 .06B8  .800 .98 . 005
13 3. 080 .90 .0860 000 .96H .8W0 ,AL]1 .824 .OU0 .EOR . 0P0  .6RQ  .824 . 389
14 3.25 009 . 9¥¥  .0¥3 .vvd .0R3 ,051 951 VB4 Q9% . 8B 886 w4 .BLlL
15 3.50 -888 .B6® .Br6 .B6A .@B0 .B377 .@451 .PRO@ .00 .B246 606G .024 817
i6 3.75 .092  .@8¢ .¥26 .0v8 .G24 877 .97 009 QU4 .0B24 .88 .44 021
17 4.0 .08 851 .@51 .8V .857 L1033 .077 .6@A@ .851 .651 .600 .651 - 241
18 4,25 826 951 .¥51 0828 .877 .154 .677 .eevw .@/7 .14 .@en (vl -858
i9 4.58 @51 .183 .877 .8zé 103 ,1%4 .877 .wBQ .13 .183 .851 .@51 875
29 4.75 -87/7 .183 .977 .926 154 .154 .@77 ,09% 123 128 .@877 .45t . 288
21 5. 00 <128 .13 ,077 .82 .205 ,1%4 .877 .e0® .28 .128 .128 .@51 . 189
22 S.25 128 .128 .193 .@31 .231 179 .¥77 .68y (154 (129 (1S4 451 115
23 5. 50 .128 .1%4 128 .1@83 ,.2682 .231 .@a77 .9@@ ,154 .128 .154 .183 . 137
24 5.73 128 .154 .128 .128 .282 .256 .128 ,089 ,205 .25 ,154 .43 1356
25 é.08 -.128 .205 .128 ,231 .22 .2% .iz@ ,B2& ,265 .231 ,154 ,193 173
26 6.25 179 .25 128 . 231 .333 .796 128 024 .2uF  .231 .154 L 1u3 .182
27 6.50 «285 205 .1328 L2371 .385 .282 .2@bh .B2& .20T .2U54 .154 183 199
28 4.75 «205  .205 .120 .2356 .419 .388 .205 .024 .95 (254 154 1454 . 289
29 7.080 «205 .231 L1799 .2%4 .41B 333 L2605 .02% .75 .282 .154 154 . 220
30 7.25 2285 L2586 179 .256 L4346 L3359 .95 .@246 295 .282 154 .tY/9 . 229
31 7.50 205 .2%8 179 .2%% 4346 ,434 295 .85 231 ,.282 ,2@85 .23 . 248
32 7.75 »205 .282 .295 .282 .4346 .4462 .231 .@S1 231 .28 .289 .26 . 263
33 8.0 <285 .2082 L2005 .282 .462 462 .231 .183 231 .282 .231 .254 « 269
34 8.25 «285 .282 295 .282 L4482 L4462 231 193 231,287 254 .56 271
3% 8.50 -231  .282 205 .262 .4B7 .4462 .231 .183 .231 .28? ,2G& .7S6 . 276
34 8.75 -282 .308 .231 L5488 .487 .442 .231 .13 231 .2R7 254 .4v8 291
37 7. 08 .282 .368 .231 368 .48B7 .442 .231 .103 .254 .2B2 254 .3e8 293
38 .25 .388 .JS98 .231 .333 .487 .462 .75A .103 254 ,.282 .25&6 .333 .38
39 7.50 .333 .388 231 333 .487 .AR? 246 .163 _2356 .282 .082 359 . 319
42 ?.75 L3559 .333 L2346 .333 .513  .487 .282 .128 .254 21872 282 .359 .323
41 18. 088 .385 .39 .284 .333 .538 .48y .282 .154 254 .282 .282 .359 .32
42 18.25 .385 .418 .282 333 .5464 .538 .28 .154 23546 .28 .282 (399 .344
43 1a.58 .418 .418 .388 .3x9 .544 .538 .282 .154 054 .282 .82 359 - .350
44 18.75 418 L4346 L 333 L339 .S64 .538 .M 154 236 .28 .282 (369 « 335
45 11.00 -418  .4346 .333 .39 .564 .5%98 .08F .154 287 .3B68 .282 .359 363
46 11.25 L4198 L4482 333 359 .S464 .59 .2A2 177 .38 348 282 . 4559 . 379
47 11.58 .434 .462 .333 .359 .95464 .S5%8 .28r .179 .38 .3@8 .282 .3:59 .372
48 11.75 L4346 L4462 359 L3357 .S44 .97 282 179 .3¥8 .349 282 (359 0 .374
4% 12.080 462 442 .34F (359 LLéH4 590 .282 (179 (333 .308&  _3BR 359 . 389
59 12,25 462 482 L35Y L3359 .S964 NG ,287 179 L3330 .4¥8 4ps L3N . 389
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