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SECTION 1. STUDY BACKGROUND 

This report presents the results ancffindings 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-flow 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 I. of Palmetto Bend Reservoir [1 n 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 jointly owned by the Lavaca-Navidad River 

Authority (LNRA) and the TWDB. The dam was completed 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 

1 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 commercial 

fishing industry in Texas. According to TPWO 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 playa 

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 

TWOB and TPWO 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 

TPWDfTWDB 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 TPWDfTWDB 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, different levels of releases from Lake Texana for alternative 

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

Phase I. 

Phase II. 

Documentation of TPWDfTWDB Release Program 

Evaluation of the Salinity Impacts 

Phase III. 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 TPWDITWDB 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 III 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 TPWDfTWDB 

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 TPWDfTWDB 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 level 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 resources are being undertaken as 

part of the State's overall cooperative program for investigating the freshwater needs 

of Texas bays and estuaries [3]. 
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SECTION 2. PROPOSED LAKE TEXAN A RELEASE PROGRAM 

The basic structure of the TPWDfTWDB 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 

TPWDfTWDB proposed release program as described and analyzed herein. 

The basis for the TPWDfTWDB 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 CE5 
January 84.5 

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 
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The consequences of making freshwater releases from Lake Texana in accordance 

with the initial TPWO release schedule described above have been evaluated by the 

TWOS 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 1. The 

necessary computations were made using TWOS's RESOP-II 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 

TPWO 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 

annual 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 TWOS 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 TPWO release program with regard to the Lavaca-Matagorda Say and Estuary 

System, whether ecological, economic or both, have not been evaluated by the TWOS 

or the TPWO, either quantitatively or qualitatively. 

As a result of the adverse yield impacts associated with the initial TPWO release 

schedule, three additional release programs for Lake Texana, as variations on the 

initial TPWO release schedule, have been developed and analyzed by the TPWO and 

TWOS. 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-

I It should be noted that the actual firm annual yield of Lake Texana, as determined by the lWOB, is 
80,984 acre-feetlyear; hence, some 6,000 acre-feetlyear of the reservoir yield 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 original 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, 1956, 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 ~chedule by TWOS-

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 TWOS. Since these releases are dependent on the daily stage 

condition of the reservoir, TWOS 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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TABLE 2-1 STAGE - CAPACITY DATA FOR LAKE TEXANA 

RESERVOIR 
STAGE 
LEVEL 

Feet MSL 

44.0 

42.0 

41.0 

40.0 

39.0 

Source: Reference [4] 

RESERVOIR 
STORAGE 
CAPACITY 
Acre-Feet 

165,900 

147,000 

140,250 

129,700 

125,000 

PERCENT OF 
CONSERV ATION 

STORAGE 
0/0 

100.0 

88.6 

85.1 

78.2 

75.3 



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 goal has been achieved has not been analyzed by TWOB or TPWO. 

The second variation on the original TPWO 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 

MLRS1, 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 still could be met from Lake Texana even under the 

worst drought conditions of record. 

The third variation in the TPWO'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 TPWO 

release schedule applies when the reservoir stage is between 40 and 44 feet MSL, 
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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 SIMOL Y 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 TWOB is 74,400 acre-feet. A 

visual comparison of the monthly flow frequency exceedence curves for MSRL 1 and 

MSRL3 as presented by TWOB [4], both mapped against historical flows, indicates no 

perceptible difference between the two sets. 

The MLRS3 release schedule, as described above, is the same release schedule 

referred to in this study as the TPWOITWOB 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 

levels 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 schedule over 

the entire depth of the reservoir are described in Section 5. These results have been 

developed through Phase III of the contract, following authorization from the TPWO 

andTWOB. 

-15 -



Navidad River I 
Mustang Creek 

RELEASE SCHEDULE 

EI > 40' MSL Median Flows - Jan., Feb., Mar., July. Nov., Dec. 
Mean Flows - Apr. May. June, Aug .• Sep., Oct. 

EI < 40' MSL 5.0 cfs 

E'apo,alloo t ~ P""pltation 

....... <: E140' MSL-----I ~IYield 
~ 74,400 AF/yr 

~ 

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

I Bay and Estuary 
Releases 



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 SAY INFLOW (ACRE-FT) 

Year Combined inflow 

1941 
1942 
1943 
1944 
1945 
1946 
1947 
1948 
1949 
1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 

2798189 
883265 
504855 

1452387 
727130 

1974102 
640216 
515117 

1060587 
343404 
265319 
808798 
574598 
52734 

445993 
38169 

2065694 
980220 

1549894 
2834351 
2228327 

453516 
266261 
538793 

1120440 
920530 

1331009 
~075177 
1564041 
1588943 
1125417 
1600797 
3245480 
1818849 
1068210 
1403443 
1093710 
1204806 
2559546 
724315 

2212538 
1383954 
1712436 
587440 

1601041 
874979 

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 

Xl: Combined Inflow 
Mean: Std. Dev.: Std. Error: 

1.241902404E6 7.627204397E5 1.112542104E5 5.81742469E11 61.415489419 

Minimum: Maximum: 

38169 3245480 58369413 

195%: 95% Lower: t 99%: 

2.239658652E5 1.017936539E6 1.465868269E6 2.989544143E5 9.429479899E5 1.540856819E6 

#<1Oth%: 10th %: 25th %: 50th %: 75Ih%: 90th %: 

5 363921.8 600634 1120440 1600980 2225169.2 

#>9Oth%: Mode: Geo. Mean: Kurtosis: 

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 
COLORADO RIVER INFLOWS [3] 

Lavaca Bay monthly combined inflow, 1941-1987 

X1: Comblnecllnflow 
Mean: Sld.Oev.: SId. Error: Cae!. Var.: 

1.03491,867E5 2.41489972E10 150.156220761 

Minimum: Maximum: Sum of Sor.: 

27 1218729 58369413 1.963664S0E13 0 

195%: 1990/.: 99% Upper: 

12853.9080742 9.063795895E4 1.163457751E5 16912.9410758 8.657892595E4 1.2040480816 

,,< 101h %: 101h %: 25lh %: 501h %: 751h %: 901h %: 

156 14633.2 113511 138595.5 1122895 1285684.1 

Mode: Gee. Mean: Skewness: 

56 8042 3.750048B54E4 4221.97650386 10.138966856 2.826106117 

Source: Reference [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 

cfs. 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 TWOB 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 annual 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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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 TWOB and the 

TPWO. 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 TWOB and TWC [6]. 

5. Historical inflows to Lake Texana from the Mustang Creek watershed as 
simulated by the TWOB [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 TWOB using the 
RESOP-II 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 TWOB 
using the SIMOLY model with inflows to the reservoir from Data Set No. 
3 above, with firm annual yield operation, and with daily releases 
according to the TPWOnwOB 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 

TPWDfTWDB 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 
TPWDfTWDB proposed release program. 

Case D. Historical inflows, with senior water rights recognized above 
Lake Texana and with Lake Texana in operation with the 
TPWDfTWDB 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 0 with the TPWDfTWDB 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 0) for the period 

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 TPWOITWOB proposed 

release program (MLRS3) in effect (Case 0), 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 TPWOITWOB 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 0 with the releases. It is apparent that the higher flood 

flows and spills dominate the average monthly flow values. The higher 1 a-percent 

exceedence flows exhibit similar characteristics for the same reason. Also, it should 

be pointed out that, although the median inflow for Case 0, i. e. with Lake Texana in 

operation with the TPWOITWOB 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 TPWDITWOB 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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TABLE 3·4 STATISTICAL COMPARISON OF LAVACA BAY TOTAL INFLOW CONDITIONS 

LAVACA BAY INFLOW CASE 

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 
TPWDrrwDB proposed release program. 

Case D. Historical inflows, with senior water rights 
recognized above Lake Texana and with 
Lake Texana in operation with TPWDrrwDB 
proposed release program. 

Mlf',IlMUM 
MONTHLY 

FLOW 
cfs 

o 

0 

0 

0 

MAXIMUM 
MONTHLY 

FLOW 
cfs 

15,908 

15,621 

15,493 

15,428 

AVERAGE -------EXCEEDENCE FLOWS-------
MONTHLY 10 50 80 

FLOW PERCENT PERCENT PERCENT 
cfs cfs cfs cfs 

1,012 1,576 370 55 

1,021 1,597 330 43 

891 1,316 161 15 

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 TWOB 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 

TWOB 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 because 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 TWOB (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 (Sl,J» to corresponding values in the 

lower to middle section of Lavaca Bay (SLM)' 

SLM = 3.883 (Sup) 0.73 

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 1\. 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 TPWDITWDB proposed 
release program. 
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Station 
y 

85-1"'3 

TABLE 4-1 MONTHLY SALINITY-FLOW REGRESSION EQUATIONS BASED ON LAVACA 
AND NAVIDAD RIVER GAGE SITE FLOWS (LP 106) 

Regression Equation Correlation Explained St.a.OOard Error 
Oass (St in Wt am ~ in cfs) Coefficient variation of Estimate 

r 1:
2 s e 

St" 2613.1 ~~7266 
29 

Daily ( I Ot-i) -0.440 0.81 0.66 
i-I 

-0.464 0.462t 
Jan. S • 200.14 0 e 30 ~ 0 ~ 3,700 0.82 0.67 0.462 

-0.498 0.572t 
Feb. S ,. 249.76 0 e 40 ~ 0 ~ 4,100 0.75 0.56 0.572 

-0.450 0.439t 
Mar. S -151.760 e 30 ~O ~ 4,100 0.81 0.65 0.439 

-0.412 0.436t 
Apr. S - 157.37 0 e 30 ~ 0 ~ 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 

-0.397 0.631t 
Jun. S 108.700 e 25 ~ 0 ~ 14,300 0.70 0.49 0.631 

-0.583 0.362 
Jul. S 280.58 0 e 30 ~ Q ~ 7,500 0.89 0.80 0.362 

-0.435 0.501t 
Aug. S 159.42 Q e 30 ~ Q ~ 2,000 0.68 0.47 0.501 

-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. S 157.44 Q e 25 ~ Q ~ 6,300 0.83 0.69 0.476 

-0.487 0.582t 
Nov. S = 206.21 Q e 30 ~ Q ~ 9,900 0.79 0.63 0.582 

F-test 

** 

** 

** 

** 

** 

** 

•• 

** 

** 

•• 

** 

** ---------------------------------------------------------------------------------
(continued) 



------------------
Station 

y 

85-1"'3 

85-1"'3 

85-1"'3 
vs 150.-4 

Class 

Dec. 

All 
!t:>nths 

Spatial 

Regression Equation 
(St in Wt am <>t in cfs) 

-0.597 C.467t 
S .. 413.74 Q 

-0.451 
S • 182.16 Q 

0..73 
S150 • 3.883 S85 

e 50. ~ Q ~ 4,40.0. 

25 ~ Q ~ 14,30.0. 

Correlation F.:xplained S tarilarrl Error F-test 
Coefficient Variation of Estimate 

r r2 5 
e 

0..86 0..75 0..476 ** 

0..78 0..61 0..533 ** 

0..83 0..69 ** 

.. * Indicates a statistical signfficanoe level of Qo< o:oT(nfghly slg.uficant). --------------
y See Figure 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 TPWDITWDB 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 TPWDITWDB 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 Table 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 
TPWDITWDB 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 
TPWDITWDB proposed release program. 

MINIMUM 
MONTHLY 

FLOW 
cfs 

0 

0 

0 

0 

MAXIMUM 
MONTHLY 

FLOW 
cfs 

14,275 

14,408 

15,382 

15,317 

AVERAGE -------EXCEEDENCE FLOWS-------
MONTHLY 10 50 80 

FLOW PERCENT PERCENT PERCENT 
cfs cfs cfs cfs 

878 1,365 301 38 

891 1,371 301 42 

880 1,281 159 15 

882 1,306 226 22 



M:mths 

Jan 

Feb 

Mar 

Apr 

May 

Jun 

Jul 

Aug 

Sep 

Oct 

Nov 

Dec 

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

Regression Equation Regression LLmits 
(S in ppt, Q in cfs) cfs 

Sm" 112.3 (Qm-l + ~)-.296 32.4 - 7,070 

Sm D 136.7 (~1 + ~,-.331 56.7 - 7,550 

Sm • 113.3 (~1 + ~,-.300 46.1 - 5,730 

Sm • 126.9 (~1 + ~,-.316 56.4 -10,280 

Sm = 629.6 (0.25 x om-~~l + om,-·565 115 -10,960 

Sm = 772.2 (0.25 x ~2 + ~1 + ~)-.600 192 -19,180 

Sm = 1,504 (0.5 x ~2 + ~1 + 0ID,-·729 337 -17,550 

Sm = 3,571 (0.5 x Qm-2 + Orirl + 0ID)-·814 288 - 9,840 

Sm = 846.9 (0.5 x Qm-2 + ~1 + 0ID)-·607 262 - 8,950 

Sm = 619.3 (0.25 x Qm-2 + om-l + 0ID)-·566 170 - 8,350 

Sm = 1,114 (0.25 x ~2 + Orirl + 0ID,-·647 170 - 9,830 

S :: 123.6 (Orirl + 0ID,-·313 41.3 - 7,180 

Cbrrelation 
Cbefficient 

( t:) 

.93 

.94 

.94 

.93 

.87 

.90 

.98 

.91 

.82 

.95 

.97 

.94 

Explained 
Variation 

(r2) 

.87 

.89 

.88 

.86 

.76 

.81 

.95 

.82 

.67 

.90 

.95 

.88 

Standard Error 
of EstLmate 

(Se) 

.165 

.157 

.142 

.168 

.388 

.328 

.158 

.328 

.432 

.238 

.174 

.152 

Source: Reference [6] 



Lavaca Bay (cfs) for the current month (Qm) and the two preceding months (Qm-1 and 

Qm-2) 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 inflow 

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 TPWDITWDB 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 TPWDITWDB proposed 
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release program and Cases D and D' with the TPWDITWDB proposed release 

program (MLRS3) in effect. The freshwater inflow conditions corresponding to Cases 

Band B', C and C', and D and D' all are based on the same total inflows into Lake 

Texana, i. e., 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 historical 

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-II or the 

SIMDLY models 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 aU of the 

monthly 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) 

TOTAL LAVACA BAY INFLOW REGRESSIONS 

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 TPWDfTWDB proposed release program. 

Case D. Historical inflows, with senior water rights recognized 
above Lake Texana and with Lake Texana in operation 
with TPWDfTWDB proposed release program. 

LAVACA AND NAVIDAD RIVERS GAGE SITE REGRESSIONS 

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

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 
TPWDfTWDB 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 
TPWDfTWOB proposed release program. 

AVERAGE 
SALINITY 

ppt 

14.46 

15.14 

19.77 

17.95 

15.58 

15.64 

20.15 

17.68 



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 TPWDITWDB 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 Band B', which reflects the impact of the lower inflows to Lavaca Bay with 

Lake Texana in operation. The Slight differences between the Cases Band B' 

baseline salinities and those corresponding to historical flow conditions (Cases A and 

/1\) are due to the adjustments for senior water rights in the inflows to Lake Texana for 

the baseline cases. The overall effect of the TPWDITWDB 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 TPWDITWDB 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 Band 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 TPWOfTWOB 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 TWOB [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 TWOB 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 TPWOfTWOB 

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 viability 

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 

Month 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

· · 

· · 

Salinity in 
Upper Lavaca Bay !y 

(ppt) 

Upper ij 
Viability 

Limit 

20 

20 

20 

15 

15 

15 

20 

20 

15 

15 

20 

20 

Lower c/ : 
Viability: 

Limit : 

10 

10 

10 

5 

1 

1 

10 

10 

5 

5 

10 

10 

Median 
Historic 
Salinity 

13 

12 

12 

13 

10 

9 

11 

17 

13 

13 

13 

14 

salinity in 
· · Eastern End of Matagorda Bay bl 

(ppt) -· · · · Upper c/ 
: Viability 

Limit 

30 

30 

25 

20 

20 

20 

25 

25 

20 

20 

30 

30 

Lower c/ 
Viability 

Limit 

10 

10 

10 

5 

5 

5 

10 

10 

5 

5 

10 

10 

Median 
Historic 

: Salinity 

19 

19 

19 

21 

19 

19 

21 

24 

23 

20 

19 

19 

Represented by the average of sanpHn:J sites 1, 2, & 3 en lfnesite 85 (Figure 
3-9) 
Represented by the average of sampling sites 1, 2, & 3 on linesite 333, site 
330, and sites 1, 2, & 3 en linesite 340 (Figure 3-9) 
These values estimate the limits of long-term viable ~ies activity at 
control points in·the system, am not irrlividual organisn survival limits 
(Table 9-1). 

Source: Reference [2] 
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respectively. These months have been identified by TPWO 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 Band B') and conditions with Lake Texana in operation 

without (Cases C and C') and with (Cases 0 and 0') the TPWOITWOB 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 

TPWOITWOB 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. Similarly, 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 TPWOITWOB 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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FIGURE 4-18 PERCENT OF TIME THAT AVERAGE MONTHLY SALINITIES DURING SEPTEMBER ARE 
LESS THAN A SPECIFIED VALUE BASED ON RIVER GAGE SITE REGRESSIONS 



TABLE 4-6 PROBABILITIES THAT THE LOWER SALINITY VIABILITY LIMITS WILL BE VIOLATED 

MONTH LOWER fBQ&A&ILIH ltiAl SALIHIH IS LESS ltiAH ltiE IHQI~AlEQ LQWEB SALIHIH ~IAIlILIH LIMll 
SALINITY 

VIABILITY IQIAL LA~A~A BAY IHELQW ~QHl2llIQH LA~A~AlHA~II2AI2 B. GAGE SIIE ELQW ~QHI2IIIQH 
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 0.000 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 0.000 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 0.154 0.154 

SEP 5.0 0.179 0.154 0.128 0.128 0.103 0.103 0.128 0.128 

OCT 5.0 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 fBQBABILIn: IHAI ~ALIHIn: I~ GBEAIEB IHAH IHE IHI2I~AIEI2 !.lffEB ~ALIHIn: llIABILIn: LIMII 
SALINITY 
VIABILITY TOTAL LAllA~A BAY It:lELQW ~Qt:lI2IIIQt:I LAllA~Alt:lAllII2AI2 B. GAGE SIIE ELQW ~Qt:lI2IIIQH 

LIMIT CASE A CASE B CASE C CASE 0 CASE A' CASE B' CASE C' CASE 0' 

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 probabilities that these viability limits will be 

violated are indicated based on the calculated monthly 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 Band 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 violations of the salinity viability limits are to be expected. 

The effectiveness of the TPWDITWDB 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 Band 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 Band 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 violations will continue to occur with Lake Texana 

in operation will be reduced. This is illustrated by the corresponding probabilities for 

Cases Band 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 calculated 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 TPWDITWDB 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 

-63-



Bay. Considering the same sets of calculated 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-S. 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 (46S-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-S 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 

TPWDITWDB 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.S percent (with Lake Texana operated in the full capture mode) 
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TABLE 4-8 

//.~b 
fty~ J~C() 

ANAL YSIS OF VIOLATIONS OF SALINITY VIABILITY lfMITS ()">'--

FOR VARIOUS CONSECUTIVE-MONTH EVENTS DURING(VJa.. l. I I~ 
1941-1979 SIMULATION PERIOD . J J 

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

CONSEC- MAXIMUM 

UTIVE NUMBER CASE A CASEB CASEC CASED CASE A' CASEB' CASEC' CASED' 
MONTHS OF EVENTS 

468 4 4 4 3 26 30 31 29 
2 467 9 11 13 12 3 3 4 5 
3 466 7 9 5 6 3 2 1 
4 465 2 2 2 0 0 0 0 
5 464 0 0 0 0 0 0 1 
6 463 2 1 1 1 0 0 0 0 
7 462 0 0 0 0 0 0 0 

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

CONSEC- MAXIMUM 
UTIVE NUMBER CASE A CASEB CASEC CASED CASE A' CASEB' CASEC' CASED' 

MONTHS OF EVENTS 

if" ~ 
V 

468 9 12 14 10 19 ~1T 28 fO 
2 467 4 2 5 4 6 6 11 ............ 
3 466 4 2 4 0 2 3 7 4 

4 465 0 3 2 1 3 1 

5 464 0 0 2 2 0 

6 463 0 2 3 1 1 1 1 2 
7 462 0 0 0 0 0 0 4 
8 461 0 0 2 2 1 1 0 1 

9 460 1 0 0 0 

10 459 0 0 0 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 0 1 0 0 0 0 

15 454 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 ~I 
19 450 0 0 0 0 0 ,..>0 



TABLE 4-8 

KE\J \ SE..O 

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

. 5 -2.-91 tZ:rec:D -
NUMBER OF CONSECUTIVE-MONTH EVENTS WITH SALINITIES LESS THAN 5.0 PPT 

CONSEC- MAXIMUM 

UTIVE NUMBER CASEA CASE B CASEC CASE D CASE A' CASE B' CASE C' CASE D' 
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 9 5 6 3 2 1 
4 465 2 2 2 0 0 0 0 
5 464 0 0 0 0 0 0 1 1 
6 463 2 1 1 0 0 0 0 
7 462 0 0 0 0 0 0 0 

NUMBER OF CONSECUTIVE-MONTH EVENTS WITH SALINITIES GREATER THAN 25_0 PPT 

CONSEC- MAXIMUM 

UTIVE NUMBER CASE A CASE B CASEC CASE 0 CASE A' CASE B' CASEC' CASE O' 

MONTHS OF EVENTS 

~ Ie> 
,....t.?- I' 468 9 12 14 10 19 ...}'r 28 

2 467 4. 2 5 4 6 6 11 ~Ic 
3 466 4 2 4 0 2 3 7 4 

4 465 0 1 3 2 1 1 3 

5 464 0 1 0 , 2 2 , 0 

6 463 0 2 3 1 1 1 2 
7 462 0 0 0 0 0 0 4 

8 461 0 0 2 2 1 1 0 1 

9 460 1 1 , 0 0 0 1 
10 459 0 0 0 0 0 0 1 

11 458 0 0 2 0 0 0 

12 457 0 0 0 0 0 0 0 

13 456 0 0 0 0 0 0 0 0 
14 455 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 ~I 
19 450 0 0 1 0 0 0 A-" 0 



TABLE 4-8 

lZE: \J \ SE-D 

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

. 5 -2.-Q( tZ:rSCD -
NUMBER OF CONSECUTIVE-MONTH EVENTS WITH SALINITIES LESS THAN 5.0 PPT 

CONSEC- MAXIMUM 
UTIVE NUMBER CASE A CASE B CASE C CASE D CASE A' CASE B' CASE C' CASE D' 

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 9 5 6 3 2 
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 0 0 0 0 

7 462 0 0 0 0 0 0 0 

NUMBER OF CONSECUTIVE-MaNni EVENTS WITH SALINITIES GREATER niAN 25.0 PPT 

CONSEC- MAXIMUM 
UTIVE NUMBER CASEA CASE B CASEC CASE D CASE A' CASE B' CASE C' CASE O' 

MONTHS OF EVENTS 

If? 
~I' 1 468 9 12 14 10 19 ...:I-r 28 

2 467 4. 2 5 4 6 6 11 ....o-Ic 
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 OJ 1 rn 
7 462 0 0 0 0 0 0 4 1 
8 461 0 0 2 2 1 OJ 0 1 

9 460 1 1 1 1 0 0 0 OJ 
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 

ffi 
0 OJ 0 0 0 0 

15 454 1 m 0 0 0 0 0 

16 453 0 0 0 0 1 CD m 0 

17 452 0 0 0 0 0 0 0 0 

18 451 0 0 0 0 0 0 CD ~ 
19 450 .0 0 <D CD 0 0 0 ...l--O 



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

SUM,IARY Uf MONrHLY SAL[Nlr[~S IN LAVACA BAY 8AS~D ON rnWR LAK~ r~XANA PI)ST-IMP"UNDM~Nr H-O REGRESSIONS IN PPT 

H.Af.: 

1.941 
1942 
1943 
19·14 
1.'I4~ 

1946 
1'141 
1948 
1.94,} 
1950 
ly51 
19!:J2 
1'15.5 
195'1 
I'>':;':; 
1956 
1.'1-:;1 
1958 
19::i9 
1960 
1 '>'61 
1962 
1963 
1964 
1 '>'6:i 
1966 
1967 
1969 
1'>'69 
1910 
1'171 
197::! 
1'1/3 
19i'4 
1'17~ 
1976 
1977 
19i'8· 
19/9 

AVE:.RAGE:. 

rlAXH1UM 

MHIlMIJ~, 

5 ro 1)0:\1 

JMI FE:.B "'Ir:l.~ M'I, MY JlIN .llIl AUf. Sf F' OCT ~IOV 

1~~ .. :20 9.69 8.1.17 1.60 3.:?5 '~.>'I0 t.8:'! .1.:'!4 1.1.4 7.16 6.WI 
11.17 18 .. ~J 15.94 10.41 7.36 1~.~6 3.4i' 4.~4 6.90 13.49 15.84 
17.111 l.7. J.l 14.1.~ 14.1:') ':'i. V 1::i.64 U."'11 l'I.~;\-I 2'l.Y:i ::!8.39 9.66 
9.~6 8.7b 8.42 8.~8 ~.20 ~,.~8 5.~~' 2~.16 13.65 14.52 16.57 

1.1.:'i9 1.2 • .57 1:'i./2 9.::i11 6.22 1\-1.92 17.>'14 8.ll' 9.\-1'1 1.4.\\727.111 
15.24 10.11 10.22 12.12 9.10 4.6:' 3.~7 4.~5 5.0J 4.1~ 3.82 
11.30 IA./5 1::i.S.:i 14.'.16 7.:'!3 7.10 1.6l 27.R~ 22.71 28.92 41.~6 
16.64 13.12 1:,.·1:; 1~.22 7.85 7.~'<; 7.f<7 3.1.:'7 2~,.fl7 3~.~1 4:5.1'11'1 
28.66 14.'70 1.1.<34 9. /l 6.'27 1\-1.66 lcj.~4 "'1.~,1. 1l./! 5.18 4.76 
11.2~ 12.4~ 15.4~ 17.82 17.28 1~.~4 fl.~~ 17.~1 28.~1 3~.46 45.00 
36.il6 .5:i.52 27.21 26.9/ 4~j.'l0 1\-1 •. 19 '3."14 17.:'!1 17.11 15.48 28.47 
3S .. -4& 2~_61 21.72 12.81 5~31 ~j.:'l ~,.45 2£LIJ ~9 .. 80 33.23 14.19 
13.':8 19.':;4 21.22 26.8:) 7.:\6 ,1,.>'15 l.ej(3 'l.I:~ 1.1.1. 9.49 ~2.9\\ 

11. ~i' 
14.28 
12.32 
8.71 

18.82 
17.24 
20.~4 

13.67 
13.12 
28.69 
9.61 

14.26 
l:? .. ~b 
26.94 
11.111 
2~.45 

10.1l8 
13. 13 
14.&9 
8.23 

14. 19 
9.09 

18.17 

4::J.~\l 

8.23 

?. ~"'.~ 

2.L IS 
7.98 
13.20 

11 .. ~::! 
7.1lJ9 

18.46 
14.115 
18.34 
~.5S 

11 .. 25 
29.67 
8.49 
t3. 19 

13.84 
26.:i~ 

10.32 
13. '70 
9.0~ 

14.30 
24.42 " .... .." 

11 .. ~i 
7.26 

15.40. 

36. IS 

7.09 

l .. a7 

28 .. "8 ~/.66 3:~ .. i'~. 4!'/.\'I(-) 45.~\y, 4~J.v.~ 45.0111 1\5.0~ 
30.8')- 10.1l6 :1.73 9. 43 2~j.c;l 17 .. -:1 19.38 4:!i.00 

.. ;ii3rl~ ... 4!c!.l!\O ·4tnHf·? .o1~J"'I1}'4~. \-104'5, {II, 4~. IIQI 45.00 .. 4~, 00 
Il.1" 8.Il" 4.32 4.:-.i5 4.n 12 .. 1>1 b.I,.1 4.~~ 3.24 
9.60 18.22 11.94 1~.:'6 11.~3 27.01 11.~B 9.47 11.81 
S.U;) 8.;)··S :'i. 00 6.4,1, 6.96 1"1.4.', It-R:i 6.96 5.95 
13.3~ 16.73 13.83 3.6~ ~.09 2.7b 6.~9 3.83 2.88 
8.~' 16.;)i 19.27 4.71 ~.42 3./4 3 .. 1~ 3.71 4.66 

19.17 12.62 9.69 11.:'1 10.0) lE1./iI 16.61 17.31 30.71 
15.63 27.02 .18.34 .3:-;.54 1:-.i.,I,7 ~2.~~ 24.J.! 42.24 41.21 
15.38 1/.53 ~~.96 1?411 9.49 17.34 11.81 11.47 20.64 
11.4.:i 21.2.5 S.50 4 •. 12 ,\./6 12.>'17 22.::;>1 17.76 6.74 
11.81 11.06 ~.22 5.06 4.64 10.66 14.74 2b.03 38.75 
30.21 23.18 22.66 2::;.~4 24.9(3 ~1l.41 .5.>1:-.i 3.58 
14.95 14.9~ ~.30 ~.61 1.62 J.~l 12.01 13.86 

8.413 8.1'l 3.78 4.38 4.87 2::i./\-I 21l.~:i 14.67 
11.47 10.97 5.09 4.411 3.83 12.~7 8.22 
2::i.60 26.I·S .32.07 U.::i5 21.10 9.1.:1 4.4/ 
11.61 16.64 3.82 :I.;':' ':'.i'7 10.1:1 14.:-'3 
9.S' 6.-.l!J ·3.60 ;·!.tt 1.,~3 '~.l\-l ';.1.:1 

15.0' 1~.46 7.31 5."9 4.\11 8.23 4.17 
16.'13 12.'Jl 4 • .38 .3.61 2.15 6. \:1 11l.:):i 
24.~¥ 13.:-'5 7.08 6.:~:I 4.~4 9.04 14.89 
10.2"J 9.81 6.28 7.l9 6.ej9 13.4:'; 21.9\-1 
14.72 16.13 16.50 l~.~J 9.~6 17.37 :1.70 
9.17 9.1l~ 3.66 3 • .30 2.AB I.~J 4.~'.1 

15. ~j~ 16 .. 23 1;>.4" 1~. :,/ 9.39 15. 7~. 14.99 

3..:1.";::; 4:i.'cloa 45.00 4::i."'0 4:i.\-I~ 4~;. >\0 4e;. "1\-1 

B. 'I:! 6.aR .., ..,. 
w .. _..J :'. I ) 1 • :.~~ :!. :Ii> 3 .. :'.~ 

.') .. /2 J. ',)3 t 1. 44 ,'. >12 1\-1.\-1,' l"'.:il 1."". :!'."' 

r rr 
..J • ..J..J 

4.41 
18.~~ 

3.86 
-1.38 

14.69 
8.76 

20.10 
3.84 
4.94 

15.45 

45 .. 00 

: .. 58 

1l.94 

~ .,., 
~ ....... -

16.64 
16.10 
6.42 
6.49 

2~ .. 66 
4.04 
4.93 

22.60 
7.01 

14.80 
6.6\ 
9.78 

lB.6.\ 

45.00 

2.88 

14,74 

DEC 

12.46 
16.913 
10.65 
1::!.41 
21. 77 
1~.67 

18.78 
33.66 
11.90 

45.0\l .•......... 
29,';'1:::::' 

9.96 
13.90 
11.:;7 
8.4~ 

10.47 
211.99 
19.51 
:27 .. :!9 
9.88 

32.94 
22 .. 35 
14.60 
14.17 
24.7'5 
11.95 
:!~ .. 1 J 
14.20 
9.69 

14.61 
7.76 

16.46 
15 .. 78 
21. 09 

19. ·13 

4:'i.1l0 

7 .. 76 

Uo\. l'~ 

ANHU"'L 

6 .. 8:5 
11.7'7 
16.21. 
10.89 
13.7'<1 
7.76 

17.88 
:'1!.81 
13.28 
21.34 
25.es 
\9.0:5 
1.4.8.1 
3a.28 
23.30 
41. 00 
llil. 98 
13.07 
8.79 
8. 15 
7.a2 

17.01 
26.12 
17.34 
11.60 
14. 911 
19.99 
9.Bl 

11. 99 
9.94 

18.66 
12.27 

7 .. ~'5 
8.12 

11. 31 
11.80 
12.03 
11.92 
7.70 

1'5 .. 14 



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

SUKMARY OF MONThLY SALINIlIES IN LAVACA BAY BASfD ON ThWR I AK[ TFXANA POST--JM~'('lINI)MENT S-Q RlGRESSJONS IN F'F'T 

YE,iR 

1941 
1942 
1943 
1'144 
194~ 

1946 
194/ 
19413 
194Y 
1'1::;il 
1951 
19~)2 

19~:l 
19:54 
19~!" 

19::;" 
19~i' 

1'1::;1l 
19~;S' 

1'1,,11 
1961 
1 %2 
196:J 
1~64 

196~J 

1966 
196/ 
19613 
196~' 

19/0 
1971 
1'112 
19n 
1974 
197~ 

1'176 
19/7 
19/8 
19/9 

AVE"AGE 

MAXIMUM 

MIIHMIJM 

51 D D!:.V 

Jc,N 

12"40 
1'1"27 
19 .. 1::'; 
9.33 

11.89 
17.S9 
11. ~6 
2~ .. 9b 
34.66 
11. 66 
42.'>'8 

11.89 
14.'>'9 
12./9 
8./8 

:22.11 
25 .. 83 
31.24 
15.\)8 
13. :55 
36.1l4 

9.71 
1~.::4 

13.29 
3:'.~.1 
11.34 
2/ .. i5 
hI. ~6 
l:S .. i:' 
16.23 

B.2S' 
15.~8 

9. 18 

21.114 

4!J .. b0 

:i.29 

11.9:; 

FI,~B ,"h-)I~ 

9.B8 8.96 
21. 'n 18.2::; 
19.26 1~.H\ 

13.8il B. '1'1 
D.0\1 17.2~ 
111.44 11<1.-\3 
11.\)7 17.28 
14. '17 13 •• )4 

23.~:~ 21..~8 

lJ. II::; 16 . .58 
43.10 38.21 
.3/.7:5 .32.>'9 
2~.1.1 29 .. 24 
41.,)3 --42.:.J0 
1~.9:\ 16 • .11 
4~.~~) "Ft'r 
3h~:5("16 : fJ i . 
8:06' 9.14 
8.3\! 8.99 

11.'17 14.07 
7.14 8.9:) 

2:.5.'18 24.:52 
17.~6 lFl.IH 
28.84 24 • .52 
9.98 1l.69 

H.61 12.24 
38.43 3~.34 

13.67 16.11:3 
8.93 8.~7 

14.:37 11.133 
33.~3 31.D 
111.62 12.~::; 

15 .. 38 9.ftt. 
,/.~1 16.31 

15.61 18.:;9 
.31l.53 23./9 

9.41'\ 11'\.~,:; 

12.~9 1:j .. .:i2 
7.:'2 9.94 

lll./4 18 .. 5::; 

4~.0b 43. 19 

7. 14 t~. 49 

\.1.41 9.78 

AI-'R 

7.64 
ilL .~,) 
15.2\? 
8.46 
9.65 

13. J;l 
16. :;fJ 
16. 3.) 
HI.12 
2LJI 
41.14 
18.16 
31. 4~, 
29.8,S 
3i .. :>5 

. 4:S;1)t,} 
9.68 

21. II 
8.91 

19.':;3 
1S'.95 
13.3.! 
31. 86 
;""!:) .. 'di 
2~ .. ~l 
11. 4.5 
29.45 
16.3·\ 
8.29 

11.3.'\ 
33.4.1 
19.':;6 
6.92 

17.6.5 
D.78 
1 s. :.s,', 
10."'~ 
ltl.:.lJ 
9.20 

I.J.6J 

4~ .. ~0 

.:). ')·2 

9. ;;8 

MAY . 11J1~ .IUI_ 

3.28 ;'.HJ 1.86 
7.74 1~.M8 .\.67 

20p54 22 .. 8/ 19 .. 73 
5.14 ~.R3 6.26 
.... 41 1;'.:'0 31.811 
9.87 4.7.', ·\.-21 
7.57 7.4~1 8.~? 

8. 'I:! 8.17 >' •. \6 
.... 63 12.09 27.43 

24.15 11.1l4 '1.84 
4~;.00 2:'.4<1 21.63 
6.~8 S.55 ~ .. 8J 
7.94 7.4'" 8.b6 

.\6.10 4~.~~ 4~.~0 

1~,.14 D./H 16.;9 
"~~00·4$;"01'$·~0 
··~.0:! ·4.f::' . 4.46 
13.73 14.~7 1~.~Fl 
~.17 ~.Y4 8.~~ 

1 ..... 90 .l.72 ·.?17 
?b.72 4 .. ~9 ~.~J 

10.69 1.I.cj5 1·\./6 
4~.00 4~.M\) 4::'.~~ 

4~.48 21./4 :!~.2Fl 

~'. 72 
5.35 

4:;>.0B 
5.46 
:~. 85 
S.2:?' 
4~.00 

3.89 
::1.66 
7.>l2 
~ .. 50 
7.89 
6.59 

::!~ .. 01 
3.71 

1:5.19 

4~. 0~1 

\. :~8 

14.3:' 

4.~;1 4.~9 

:5. ',?4 :5.16 
4~, .. ~~ 4~,. ~0 

";!.64 1.65 
4 .. ~j=, 
4. ~j4 

4::1.18 
.5 •. 30 
;'. 13 
'j.n 
:'./0 
6.70 
7 •• <, 

16 .. \8 
3. :-,"/ 

U.·.!4 

4~,. ~~ 

.~ .. 13 

1:;.41'\ 

5. ::i' 
4. \ 8 

45.\!~ 

2.'14 
1. ~~ 
4.4M 
~.89 
~ .. ~5 
8. N, 

\4.93 
2.81 

1 l. :58 

4~.~~ 

t .. 25 

14. :'1 

.'11 J I; 

3.4~ 

4 .. \ 1 
37.7:1 
4:i.I1M 
10.37 

cj. 11M 
45.V10 
4"; • 11 11 
4~,. fI(l 

:!"2.8t 
4:;. fl~ 
4M."" 

13.4~ 

4:5.1<\'1 
14. 61 

:2.'1\ 
4.04 

28. :ll 
~5.~~ 
4-j. ~M 
17.16 
t:;. 1.1 
4~.0~ 

3.4M 
45.e~ 

17.7:\ 
17.\)'" 
13 .~Il 

2.1S' 
I I!. ~'l 
7.21 

11l.1l\ 
1H.16 
JJ. :1:1 

B.34 

::!4.~\ 

45 .. ~¥\ 

.!. 1 'I 

16.91 

S'Y 

7.B::' 
7. :\,) 

39.36 
2'2. 7~ 
111.68 

:-j .. ;~ / 

4::'.110 
4:5."1'1 
39.~6 

4c;.1111 
4fl.99 
4:). ~\.' 

8. ]8 

35.98 
16.4~ 

16.40 
I. 1') 
3.:18 

~9. 4\ 
4~.~0 
1~. ~j:-j 

4~ .. t1~ 
2··~. A~l 
4.~6 

16.~'" 
4~.00 

'1.11 
5. 16 

2'2. \1, 

5.48 
4 • .!I, 
13.~5 

21! •. \ol 
42.42 

!. :1:; 
4.80 

:::!.s. I),! 

4S.~0 

.\ •. \'i 

16.2.7 

OCT 

7"59 
16.2\1 
4::;.00 
22.06 
19.06 

4.18 
4:,.011 
45.1111 

5 .. 39 
45.00 
33.39 
45. ~H~ 
10.46 

12.16 
7.48 
3.91 
3.79 

29.41 
1\5.e~ 

14.B7 
41.94 
36.75 

3.80 
20.50 
32.:::!2 
S.8~ 
4.74 

3B.34 
3.94 
4.51 

21. 19 
10.~B 

43.97 
3.98 
5. 11 

~:::! .. 48 

45.e0 

3.79 

16.';'9 

NOV 

6.39 
:)~ .. 6~ 
12.~4 

25 .. '\2 
45 .. 0~ 
3.90 

45.00 
40;.1\0 

4.9\1 
45 .. 0~ 
4:>.0Yl 
27.Y'2 
27.~\l 

4::'.00 
45.01'l 
45.00 

:1.34 
14.62 
6.27 
2.93 
4.8::> 

45.00 
45.01'\ 
29.97 
7.6~ 

45.00 
~ .. ~6 

26.21 
3~ .. 95 

6.78 
6.99 

45.00 
4.18 
5 .. 13 

38.72 
7.BB 

.:::!7 •• 95 
7.21 

10.78 

23.68 

4::>.110 

2.93 

17.:0 

DEC 

13 .. 10 
21. .. 24 
11.38 
13.18 
3:"j.23 
HI. 94 
3\l. 0.1 
4~ .. 75 
12.39 
4S .. 0B 
43.54 
13.38 
40.76 
45.0~ 

45.01'l 
41.!'i3 
Hl.16 
14.84 
12.03 
8.48 

10.7'7 
29 .. 02 
34.51 
44.03 
10. 15 
38.77 
26 .. 85 
16.09 
16.07 
31. 28 
12.47 
31. 30 
15.60 
9.87 

16.00 
7.83 

20.7'5 
17.68 
28.02 

23.78 

45.1I1l 

7.S3 

13.,,3 

AHHUAL 

7.il'7 
13.97 
::!3.11 
15. 11. 
18.5A 

B.24 
~~4 .. .23 
26.71 
2~.::J 

26.07 
38.5'1 
26.82 
18.S4 
4~.35 

31.20 
44. ~;5 
14.89 
16.51 
9.88 
8.87 
8.B3 

23.70 
37.00 
~8 .. 59 
lb.S5 
18.62 
29.76 
11. 94 
19.11 
11. 37 
~5.81 
17.72 
8. 17 
8.84 

14.03 
13.90 
17.85 
15. 18 
8.58 

19 .. 77 



TABLE 0-4 SIMULATED LAVACA BAY MONTHLY-AVERAGE SALINITIES FOR CASE 0 
BASED ON TOTAL LAVACA BAY INFLOW REGRESSIONS 

5U1',Mf.lf~Y OF MCJ~IlIiLY SALlNIllU; IN LIWA(;~' I<AY J<ASI'D ON lIlWF, U'\t([" TEXAHA F'OSl-IHF'('lI~IJ)Mt,Nl 5-0 REGRESr,]DNS HI F'f'T 

Yt:~)R 

1941 
1942 
1943 
1.944 
194::' 
1946 
194i 
194;3 
1949 
19511 
1 S'5J 
1952 
1'1~:.3 

1954 
19!j~ 

1956 
19~i' 
1958 
l'i'::' ..,. 

1960 
l'i'61 
1962 
1963 
1964 
196:'. 
1966 
196i 
196B 
196'>' 
1'110 
l'i'il 
19 !2 
1973 
1974 
19/~ 
19/6 
19i7 
1978 
l'i'i9 

AVt::RAGE 

MAX HilJM 

MINI;1UM 

Sl~ Df:.V 

JAI~ 

12.4., 
18.:;:; 
:?0. ~)0 

9.33 
12.88 
21. ..18 
11. ::'7 
24.98 
3:: .. 93 
11. 69 
39.110 
39.24 

12.85 
B./B 

19.40 
24.4~ 

..Ill. 11 
16.39 
13.5B 
3~.26 
9.85 

1B.18 
14.:;7 
26.S'4 
1l.47 
23.19 
10.27 
1~.6~ 
19.64 
8.29 

17.S2 
9.18 

20.49 

4~.00 

~~ .. :.19 

10.~9 

:;"t:B 

9.88 
1.'~. 11 
20.42 

tl. 18 
13.01 
1.11. '73 
HI. S'3 
Itl. l5 
2~.69 

1.5.114 
39 .• \::. 
,3':;,,65 
~1./'< 

1.28 
1::'.88 
lIJi»0 

x,;Jlk~lj 
8.119 
8.30 

1l. ']7 

7.14 
19.43 
17.84 
29.'42 
10.n 
11.61 
36.b2 
8.76 
9.0i 

1::i.1I6 
26.89 
11<).61 
17.S'1 
9.20 

15.15 
24.47 
9.38 

13.51 
7.:'3 

t'/.96 

4~.bl'\ 

7.14 

11l. ,10\ 

il!:"~ A::'R MAY 

8.96 7.64 3.28 
18.~7 10.8..1 7.68 
16.24 16.4::' 16.67 

,JIJI~ 

? fl3 
1:~ _ 6::; 
1~'. /~I 

8.49 8.4~ 5.34 ~.17 

17.31 9.65 ~.33 11.~3 
19.44 13.3Q 9.84 4.16 
17.03 16.27 7.61 /.43 
14.~6 15.91 8.49 8.2l 
19.8i 1~.~0 6.93 11.~8 
16.01 18.9/ 19.00 12.42 
3~.~9 3B~~0 4~;.0~ ~:'.)~ 

31.':;2 18.1:h) 6.41 5.79 
2:;.fj\:j 26.9~ 8.11 /.~;g 

J8.~9 29.~8 ,\4.90 45.~~ 

16.~4 3::'.38 1~.03 1~.~8 

;1f:~;""'" ··A~.:.~~· ... · ...... · .. ·?·1f.:n·············-··1~:tt~ 
9.6? 18.~6 13.62 14.23 
B.99 8.96 ~.17 6.~'i' 

14.~0 18.11 \5.95 J.J5 
B.9J li.69 l'i'.78 4.S'~ 

19./6 13.9~ \1.37 12.~3 

18.13 2i.~1 4~.00 4~.~0 
23.')0 24.61 ,18.61 \8.93 
12.19 21.~0 ~.76 4.~1 
12.24 11.4~ 5.34 ~.23 
33.41 2B.::'9 40.12 4::'.~~ 
lS.U} 15.5H 5.48 ~.6~ 

B.61 8.29 ~.84 4.43 
11.~3 11.36 ~.23 '4.49 
26.1/ 3b.~0 4~.00 4~.~7 
12.112 18.11 3.A9 J.J~ 

10.4~ 6.98 3.66 ~.13 

16.119 17.3~ 7.84 ~.3~ 

17.0'i' 13.82 4.55 3.i~ 
24.~? 14.J2 7.77 6.91 
1~.42 1~.0~ 6.51 l.i9 
IS.11 17.IIU 18.19 1::i.::;5 
9.94 9.20 3.71 3. :1.4 

17.'10 17.81el 14.:;4 \',!.17 

41 • 9~' 4~.11(>j 4:i.~11 4::,. ,,~ 

03.4? 6.9:) 3.28 ;~. \.3 

8.ti1 9.M l~ .. (1~ 1:~. 1 ~ 

,JUl. 

1 • 8~, 
:l. 7(;j 

13.14 
::i. 87 

17.88 
.l. 18 
8.~fI 

8.9:? 
16. '/9 

HI. 0;6 
2",84 

~j. y~ 

8.~!:' 

4::i.~~ 

·······l$i~4· 4; 38 ..... '. 
\1.4:? 

7.St::. 
~~. tR 
:".~9 

1 \ .. 19 
43.90 
\6.97 
3. 9~, 
::i."l~ 

4~,. ~0 

\.66 
4. S'3 
4.~0 

42.38 
:.~. 9:5 
1 .. ,,; 

.... ..J 

4. ~?7 
~.E<'i' 

~.J7 

7.64 
P.l:? 

'.F<1 

1'-' .. l7 

4~.~~ 

1. ~~s 

13.4\ 

,,\1,,; 

3. =',fl 
4. ,\oj 

23. ~~, 
~'? 7'9 
11. 3:-

:-i .. \.i 1. 

31.:'i 
41. t'.' 
25.84 
::!~. 7 \ 
4::'.£1\1 
28. H ~ 
12. flF< 

14.7'? 
~'. 'i' '\ 
4.1<1:' 

2\.64 
45.1<1£1 
37.~7 

13.36 
\4. /l 
45.00 
3. :\4 

:'/.74 
13. 7',~ 
1~. 3~, 

\2. ,j:j 
;". 1 'i' 
'1.19 
7.1'i' 

11. ;!9 
16. 1 \I 
:?3.4:\ 
7.9/ 

2\j.>l~ 

4~.00'" 

'2. \" 

14.:':\1 

SI::F' 

7.47 
J. c~ 1 

'2/.'<3 
14.6'1 
11. 49 

oj •. \.\ 
~~_39 

28.4-.! 
2".44 
29.1>1 
3'1.\13 
31.7:; 

8.17 
40,. \jlj 

3:t~."5 
"~;~h) 
21.\11 
1:?>1>1 
14.i5 
6.91 
3.37 

22.1~ 

4S.00 
18. '2:j 
26.~~ 

18. '\:', 
4.39 

12.6'1 
30.'14 

9.8·,! 
~.~6 

16.61 
5.47 
4.4',! 

12."9 
16.M 
22.'1'7 
J. 9',~ 
4.E<3 

IA.4',! 

4~.1l0 

,1. ,\1 

12.37 

OCT 

7.72 
1'.3.75 
44.73 
15.95 
lS.89 

4. 18 
3~.73 

31..56 
5.67 

31.51 
3~ .. 3:! 
36.99 
10.07 
45.00 
4~n!0 
4S.\l\l 

4.117 
10.70 
7.44 
3.91 
3.78 

2:!.37 
4S.00 
15.42 
23.80 
21.69 

3 .. B7 
14.22 
27.01 

6.,12 
4.85 

18.85 
3.94 
4 .. 55 

15. 17 
9.59 

23.96 
4.05 
5.12 

1B.42 

45.~0 

3.73 

14 .. 13 

NOV 

6.'59 
20.3:::! 
18.36 
27. l4 
27.45 

3.9\il 
45.0!J 
45. vH1 

5 .. ~8 
4::;.00 
45 .. 00 
25.Y5 
23.26 
45.00 

,- 4~.' 80 
ii4~.fl0 

3.41 
14.78 
6.37 
2.95 
4.90 

39.72 
4S.00 
26 .. 50 

8 .. 56 
38.75 

5.54 
20.04 
28.91 

6.95 
6'.97 

25.43 
4.20 
5.19 

:~.6:' 

8.41 
~5.16 

7.43 
10.~:! 

21.57 

45.~0 

2.95 

15.55 

DEC 

n.lls 
21. 04 
1~.44 

15.77 
27.51 
l0.93 
::'9.~6 

3<1.04 
1~.39 

44.56 

i 0. 12 
18.70 
12.10 
8.48 

11<1.87 
28.72 
32.85 
35.\3 
10.73 
33.14 
22.98 
19.00 
IB.01 
25.71 
1:::!.4~ 

24.49 
15 .. 54 
9.99 

19.63 
7.92 

20.83 
19.10 
22.28 

22.5" 

4S.0~ 

l.Y: 

11.:11 

ANNUAL. 

7.07 
1,3.15 
::':0.52 
12.36 
15 .. 17 
8.60 

21{) .. :::!4 
23.9\il 
15.88 
2:! .. 91\ 
36.81 
23.34 
16. ~("I 
41\' 37 
30.72 
44.30 
13.53 
15.22 
9.93 
!l.66 
8.08 

2".32 
36.33 
26 .. 20 
13.16 
IS.94 
~8 .. 54 
10.75 
15.86 
1111.73 
23.63 
13.38 
8.03 
8.70 

12.26 
12.99 
14.10 
14.03 
B.01 

17.95 



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

SUMMARY OF MUNrHLY SALINlflE3 IN LAVACA BAY BASED ON fWOB LP 1~~ s-n R~~R~SS[ON8 IN PPf 

YEN, 

1941 
1942 
1943 
1944 
194.5 
1946 
1947 
194E1 
194"1 
19~0 
1·,51 
19~:? 

1953 
19~4 

195Ci 
19~J(, 

1951 
19~fj 

195'J 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
19/2 
197.1 
19/4 
1975 
1976 
1977 
1978 
19/9 

AVI:.I\AGe. 

MAXIMUM 

IHHIMUM 

SfD DeV 

JAH 

6. ,"6 
19.91 
12./9 
5.~4 

8.02 
10.~7 

6.\10 
14.\-19 
2/ . .13 
10.~.,~ 

11 • .10 

FU< 

7.a1 
17.41 
21..64 
10.4;! 
1.'.\1.3 
6.24 

16.S2 
9. :~7 
9 . .14 

11. :Jo 
.19.18 

MM;; 

4. l.l 
13 .. ~4 

7.Ci4 
3.!J6 

12. 14 
7.02 
9.14 
8 •• \'( 

Hl.6l 
19.:24 
2~1. "12 

AI··f, 

::i • .I.' 
6.4~ 

21. ::j-.:i 
16. 14 
5. 'It) 

D.I? 
14.10'; 
2~ .. :-0 

IiAY 

4.-l6 
1"1.25 
12.83 

t"i .. 88 
2~. 18 

8.78 
7.12 
/.. 31 

S.8:J 1 '2.85 
1:;.B1 ;8.81 
31.11 34 •. 33 

41_~0 21.60 2~_0~ 8_~9 ~,.~2 

1·7.27 I.G.·JIl :2J.22 2/.I:.J 1,.~1 

4L3~ 39./8 32.84 23.81 )'(.03 
11.J\l 6.~8 32.84 29.1l/,55 

•.••••• ·· •. 11 ••• ~·.s~.( ........ /~jJ:·.f.i!f.:.;N~.~·~.~.i!n::: ~.£1.~.·(9.·{·i·?~().;·~11;;;. 
>\:{I;~J~:.i 17. '79 ~j. 1.' ::i. Ci 1 6. oS0 

6.:;1 1.81 11.44 20.4~ 8.93 
14.80 4.29 13.03 5.1~ 9.44 
9.39 8.48 13.4~ 14.01 11.90 
~.28 3.94 10.13 16.6U 1>1.68 

17.21 16.E12 16.04 8.24 1~.75 

l3.72 1~.10 20.32 .12.34 ~5.~0 

26.2~ 13.60 12.39 23.70 ?4.71 
7.56 ~.94 16.10 21.:2~ 4.1,9 

11.~'l 7.82 9 .. ~5 7./3 ~.73 

29.14 39./8 28.3~ 18.1V 17.63 
4.4~ 12.~0 10.37 12.46 ~.0~ 

12.54 4.48 S.~1 5./1 4.98 
9.j2 21.06 5.68 16.~2 ~.lS 

29.84 27.95 2l.U6 2~.~~ 22.99 
8.71 6.64 9.34 2~.18 3.71 

15.67 1\1.~4 4.~7 4.23 1.89 
4.8:J 11.09 11.~3 12.9~ 1.17 

11.65 
23.68 
9.28 
8.~4 
4 .. 15 

17.~5 

41 .• 30 

4 •. 1 ~ 

12 .. 45 

U.·:;i'! 
27./6 
4.99 

.10.16 
Ci.43 

14.46 

39.78 

3.94 

'7. ·71'1 

14.~2 

19.84 
11.62 
15.11 
6./3 

14.::!4 

.I~.84 

- .. 
~ .. ""o 

.. 1. l2 

8. ·11 4.59 
B.E12 6.82 
6.11 1:! •. 35 

l~ .. :B ::!~.76 
5.·J:! 4.26 

itt .. ;:):') 1:'.39 

3:J./6 30~. ::;4 

4.2~ J.71 

"1.0:5 :~ •. H 

JUN 

4. iii 3 
13.:~1 
P.Il'! 
11 • 1 1 
1'~ .. \1 

4 .. ~;) 
14.7~ 

1~.f,6 

1:i. 17 
6.'(\1 
6 •. 18 
9 .. 4=) 

~.1,7 

2~. 13 
1.1.\4 
3. Ii' 
4.1>\9 
fl. 7:1 

18.10 
7.6'" 
6.12 
B.:'4 

\8.9-l 
3. ~.~ 

tL.4!'1 
6.ft'( 

\5.\\6 
6. EO 
.• ~. 43 

5.::''' 
~.)~ 

b. I~, 
.s.l:! 
8. ;'4 
";.1>\3 

111. ~.9 

.I~. ·,!9 

~ .. 4:; 

.t,. :~3 

.IUl AUf. 

3.4,j '1. W; 
2.?~ 1~,~~)1 

11<1.1.\9 17.n 
16.~\1 17.89 
1~.15 9.<1<1 

SFP 

1 4. ,;1.\ 
10.87 
~ 1. 1.1 
11.52 
1.~. 91 

OCT 

B.0\\ 
J6.21 
25.32 
2~. 17 
15.77 

7.77 7.3Y ~_~7 5.13 
t.~.\\7 16.>11 1'1.:,:; 33.46 
13.:':' :'9.98 18.~,3 37.71 
tt."j4 14.1/ 17 .. 1' 5.15 
17.~:' 29.6~ 18.~6 38.57 
.1>1.~3 ll.~9 II.l1 20.06 

flDV 

7 .. 63 
J2.34 
B.39 

J0.82 
32 .. 6:, 

5 .. 14 
23 .. 15 
36.04 
1.9.43 
39.35 
35.7(1 

DEC 

13.34 
18.\\3 

6.84 
6.72 

17.03 
11 .. 53 
15.63 
4~.04 

~ 1 .. ,,~ ~5 .. 7~ ~~ .. 21 r-;:3~8~ • .,";5;.,;7.-_~;..:.;;~_~~~~ 
21.1,8 >1.,;:1 >l.41, 25.72 33~" "8E'" 
38./.~ 36.31 ~8.91 38.57 
.11,.92 \ 4 .. I'l 14.1>\:: ":'29.01 

(~~:%~<i~~;1~, ;tr~~~~» ;:\t~~ 
111.41 
1.3.62 

5 .. 48 
.1. 13 

11'1. 8~ 
u '-'''' Q • ..Jc.. 

16.M 
1 ,Sa ::;2 

9. ~.3 
18.24 
~J. <t? 

\::;.95 
9.,(~ 

f/.";3 
7. ~.0 
::; .. :-j4 

11.:''( 
4.99 
~ .. 48 

11.16 
13. ~;f1 
1.2\ 

14./ft 

.!H •. ~3 

::'.7:"' 

1.1.\ •. ;5 

;'I2.8~ 

1 L .~,j 

5a91 
h.1>\1.\ 
23.98 
'2~.?8 

19.:'6 
~~.?~ 

12.46 
1 1. oJ! 
15.99 
19.'lH 
18.41 
6. ""1 

13.09 
9."1<1 

1l.49 
1 t .. ~~~ 
22. 8~j 
24 •. "", 
21.74 
16.8/ 

18. 4~ 

V,.31 

5.S'1 

8.057 

~.E<2 
13.9/ 
13.~:::? 
4. \oj.! 

1:!.~:! 
26 .. ~~, 
10. 1~ 
17.'l.~ 

16.66 
4 •. V 

12. 16 
14.91. 

7.31 
~ •. 11. 

16.:'4 
/:' .. :""; ',~ 

4.28 
1·~~.1-f··~ 

16.18 
16.8'1 

3 .. '1'5 
,,;. 4,1 

13.~7 

11.\. "jH 

3. 9~0 

1, • . ~.; 

10.55 
7.04 
3.12 

13.61 
:1.44 
38.57 
1"7.45 
12.71 
~1.51 

5 .. 88 
13.58 
12 .. 25 
6.26 
6 .. 85 

18.88 
4 .. :!5 

11.26 
15 .. 23 
6.30 

16.89 
1~.~:2 

17.23 

17.83 

38.57 

3.4: 

ll. 44 

4.59 
4.84 

30.80 
19.81 
~7.:4 

4.75 
39.3'5 
17 .. 56 
14.98 
15.61 
21 .. ~4 
18.85 
20. :::!0 

8.67 
4.77 

2~.49 

7.83 
1.~.55 

11. 15 
21..09 

19.114 

39.35 

4.30 

1~.05 

15.49 
9.68 
7.~a 

4.80 
16.58 
15.80 
15.69 
40.04 
7.46 

40.04 
30.93 

8.48 
7.97 

34.57 
5.31 

34.96 
13.88 

7.5::! 
7.91 
2.34 

31. 24 
18.:;3 
24 .. 58 

19.53 

411.04 

2.34 

1.3.11: 

I\NfIU;,L 

7.33 
J3.60 
14.72 
1.1. 46 
14.98 
7.78 

16.02 
21 .. 0r,j 
1~.93 

=::! .. 16 
29 .. 27 
19. 19 
~~ .. 23 
34.06 
25.44 
34.97 
1:5.74 
12.37 
9.63 
8.~~ 

9.84 
1 .... 53 
21 .. 25 
19.99 
11. 61 
15 .. 87 
20.07 

9.91 
10.95 
13.46 
17.06 
14.05 
7.80 
8.66 

10.99 
12.84 
13.66 
14.03 
1.0.38 

l~ .. 64 



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

SUMMARY OF MONTHLY SAL[N[rI~S IN LAVACA 8AY BAS~D ON rWOB LP 1~6 S-Q R~GR~SSlnN'1 [N ppr 

n.Ak 

1941 
1 .... 42 
1'14J 
1944 
194:5 
1946 
1947 
1948 
1.94'l 
19::'11 
3,'):;1 
19~2 

19:53 
19~4 

1 ~:j:j 
19~6 

19:57 
19::'8 
19':;9 
19611 
1961 
1962 
l'I63 
1964 
196::i 
1966 
1967 
1968 
1969 
1970 
1911 
19i2 
19/J 
19/4 
197'; 
19/6 
1917 
19/& 
1919 

AVl:,kAGE 

MAXIMUM 

MlNIMUM 

STD D,,:V 

JMI 

6.4~ 

27.45 
14.00 

4.6:! 
8.41 

11 .38 
6.09 

29./4 
31.47 
10.::'0 
41 . .10 
4.1.3\1 

6.211 
16.39 
9.81 
4. '13 

24. 1'1 V 
2::;.76 
37. /3 
Il. 71 

11.8 .... 
41.30 
4.38 

14.:57 
9.::"'/ 

39.71 
B./l 

26.10 
4.B4 

12 .1l8 
32.61 

9.61 
9.il4 
4.03 

~".:!5 

4l..3e 

4.il3 

L 4. , 0 

FEB HM, M'I; I,AY JUN .Ill I AII(. SU' OLT 

1.::;8 J.~4 ~; . .34 3.91 4.llc .1.>1:: 'l.'Jb 1::.7:1 6.Vl0 
19.:)1 12.62 6_~4 ::-'J.='3 2:'.-13 2.:"!', ~4.(:1A 11 .. /7 2~.35 

32.41 7.11 29.2:' 17.49 14.46 t6.'.~9 V.9" 31.tI. 37.25 
1l.22 3.27 20.1~ ~_~9 13.6~ 28.1~ 29.:(~ 14.)~, 32.08 
1-\.77 l,2.''''' :5.:'!] '~8.29 t~.65 :\,1.~9 l.11 cl.'l'.! ~'I.94 

5 .. 91 6.'Y'~J 15.~JI 8 .. 39 4.l<t 9.1~( 7 .. Y8 5.5~ 4 .. 5\ 
22.:54 hl.21 16.~!:~ 6.20 :!>1.25 J,~.17 ',S .. !l 14.11. 3fl.57 

9.64 R.~2 33 .. ~fc 6.55 19.4~, 29.2j 3~.~] 34.11 38.57 
1~1.89 22.22 :5.91 1.';.1,7 cl.17 :!4.J2 :;:;.'11 .l4.U 4.12 
10.52 2/.79 17.38 ~4.43 /.:'/ 3A.6J 36.J1 34.11 J8.~7 
J'l.78 32.84 38.76 36.::;4 t>1.98 .58.1,3 .16.1' 20.1·.~ ~~6.lH 

39./8 32.U4 12.91 ~.~2 10.~~ 38.6~ 36.~1 34.11 38.~7 
.12.92 31.,~3 31.J:I 6. 13 '~9.29 .IH./d 1.')1 ll. h 38.04 
39.iS 3:?.fJ4 2~.21 ;'::".B3 31i\.;~9 38.63 36.:11 34.11 38.57 

....3;it~)::: ~§~t~i.I ~~: ~6i@ ;'\1~$1~~;~~Ti~~1~~> '1~;~i~!ti~i/~;:~; 
"0.2/d,",'" 9.'/4 :5.'/.'S 6.10 5.::;13 ,!>J.63 3,~ .. I'. Ill.61 3.78 

4.41 13.6~ 26.46 9.64 27.8~ 17.]1 36.l1 11.]5 10.97 
.1.32 1~.~4 S.~I t~.11 1.49 22.t8 1~.~1 1::; •. 11 5.62 
B.54 16.09 16.B6 1:'0.30 3.~"" 5.~,4 ::'."'::' 16.9.'0 3.29 
J.80 lJ.l13 22.1,; 2'2.84 ,1.ll7 .5.:54 2:1.4·,~ ,1.l6 t7.25 

2::'.69 22.1'1/ B.~6 18.39 10.~~ 14./3 36.J1 19.4~ 26.~6 
12.49 26.24 3B.7!, 31,.:54 :!>l.49 2·!.10 16 .. 11. .14.1.l 38.57 
29.44 20.1~ 26.67 36.30 10.8~ 38.6J 36.Jl l!i1.9~ 213.99 
S.89 20.14 27.14 4./8 6.42 28.~B JS.lI 34.tl 22.31'\ 
7.1~ 113.44 7.::'2 ~.~0 7.6~ 15.8] 14.~3 2B.l] 38.~7 

39.18 32.34 26.6~ 33.11 3~.l9 38.63 .16 .. 11 4.t1 5.71 
13.~3 11.7l 14.130 4.79 7 ..... 8 6.l4 24.99 16.49 17.16 

4 • .10 :5.~1 ~.31 4.72 17.79 2'1.15 31.~) 30.JY 19.20 
29.~6 5.26 1::'.42 4.74 ~.""6 18.82 30.5~ 7.43 
39.18 29.8} 38.76 .16.54 lB.tl! 3ll.63 9.~6 ::;.ll 

6.8::' 10.~6 28.36 3.60 7.3J ..... i3 16.14 31.::'5 
1>1.04 4.Jl 4.1<1:1 7.9B ·.~.·!7 6.49 P.t·; ,;.:5.; 
12.74 14./7 14.34 6.45 5.4~ 25.12 1~.~9 4.3~ 
1:.s.91 19.42 9.~4 4.27 ~.61 ~.~s II.H" 1~.A~ 
38,4/ 2~.~3 10.32 7.~~ 7.!il8 6.3~ 31.H3 27.09 

::i. 112 14 • .1'3 :5.93 l4.4? 6.74 21.17 :13.0.1 '27.39 
11'1.0& lB.62 14.B6 31.65 9.~6 31.3] 36.J1 3.90 
0.29 6.~') s. II 4. tB 'j.Io\4 1.12 :?5. "'; 4.6'1 

18.27 1/.39 lB.42 1 ~,. 05 ]~.El7 ::'3.4~ 2~, .. ~I? 19.93 

.1'7. lB 32.~4 :58.76 .~6. 54 1"1.29 .IH.,q .I,S •. It 14. I t 

3.B& ~. ::/ -1.0fj 3.61i\ ::".::'i' ::.:,~, 5 .. '1~ 3. i6 

I,J.~:! 'I., :J~ t J. • .:.~ 1, t .. ;.~~ : I. ',1 t 1 '~ •• ~:: I 1 • Y\i, 1,1..,1,1, 

5.~0 

6.49 
31. 69 

4. 17 
12.83 
24.62 

6.84 
37.33 
13.96 
24.13B 

::!.51 

38.!i7 

3.:9 

lJ. /3 

NOV 

7.45 
1~.76 

7.26 
14.64 
39.3S 
5.09 

36.54 
31f.3~ 

~5.87 

39.35 
39.35 
13.09 
3'1.35 
39.3~ 

:59.35 
'3~}ts~\ 

4.35 
14.96 
7.76 
4.44 
4.76 

36.19 
39.35 
39.35 

4.96 
39.35 
23.80 
21 .. 20 
27. 11 
31.96 
24.:28 
33.96 
9.5~ 

4.68 
31. 46 
8.16 

14.11 
11.B2 
30.B9 

23.31 

39.35 

4 .. 3~ 

I:T .. II~ 

DEC 

1'3.58 
29.92 

6.71 
6.57 

40.114 
1:3.69 
4l'1.04 
4\0\.1'14 

:5.33 
4~.~4 

21.!il7 
8.62 
7."'1.9 
3.BB 

23.11 
35.79 
40.04 
411.04 

7.51. 
40.04 
40.04 
9.40 
9.131 

40.134 
5.41 

4i1.\!4 
lB.78 

7 .. 45 
8.75 
2.31 

40.114 
~:.:20 

36.24 

:4.36 

40. '~4 

~~. 31 

I'!' ',r, 
• j ..... ,. 

;\~ 
.::. 

r.H,IUAL 

6.98 
18. 1 a 
211.30 
15.3~ 

21. 83 
8 ., .... 

:25 .. 33 
':'.7.14 
19.82 
:7.2:! 
34.27 
2:'.85 
27.::!~ 

35 .. 18 
29.B13 
37.21 
18.30 
15.65 
113.84 
8.98 

12.3:! 
::!3.::!e 
31. 76 
~9 .. 02 
17.26 
lB. 9::; 
29.39 
12.20 
16.29 
17.04 
24.26 
19.04 
9.29 

10.69 
13.75 
16.8B 
19.57 
17.90 
13.~7 

:0.1 S 



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

SIJKHARY OF HONTHLY SALINI1IlS IN LAVACA BAY BAS~D ON TWDR I P 1'6 S-Q REGklSSIONS IN PPT 

YI:'AR 

1941 
1942 
1943 
1944 
1945 
1946 
1941 
1948 
1949 
1'1511 
1S'~1 

1'}52 
19~3 

1'}5'1 
19S~j 

1. 'J5tS 
19~/ 

19;:;9 
19~Y 
1960 
1961 
1 'll6~ 
196:> 
1'>'64 
196~ 
196'; 
1967 
1968 
196'i' 
19J0 
l'i'71 
1912 
l'i'73 
1914 
19/~ 
1916 
197i' 
1'11tl 
19i9 

AVE,;:AGE 

MAXIMUM 

rlll~IMUH 

STU D~:V 

JAI-l 

6 .. 42 
20.02 
18.1\6 
4.62 
8. ~~~ 

11. I~ 
6.14 
~4.S1 

3~ .. 33 
1.\\.19 
41.:'0 
41 • .111 

1::::[" 

7. ~,8 
11.'7] 
22.10 
HI.?1 
14 .. ~9 

::;.'l3 
16 .. ~J~ 
11.47 
18.6:' 
111.63 
39.i8 
o5~1.:34 

,'I:~R 

3. (:., 
l.3.·n 

9 .. 22 
J. '28 

13.3!1 
6. 'J;:; 

11. 31 
8.)4 

16.12 
1'1.21 
32.84 
32.tH 

:~I:'i~ 

~ .. 34 
6. ",0) 

2:1 .. ::'5 

HAY .JlJN JilL (\1]1 ; Sl':~· OCT I-IOV nEC 

3.93 4.~2 3.~' 9.~1 11.60 6.32 7R3::? 14.\:\7 
17.25 t:.~.9:-j ·,~."5 l~.':;j't 11,.~:j l6.=.!0 1.7.67 2:! .. ~6 
12.94 11.9~ 11.99 19.63 33./7 34.59 10.39 6.71 

16.1~ 5.36 1~.94 \6.36 '~.'ll 11.J1 25.57 20.4~ 9.17 
5.67 ~0.18 12.2/ 1~.85 8.3l 17.~8 15.20 32.65 31M40 

1.:O.'j:] 1l.44 4.\9 8.16 'l..~,j ,j.~;:' 4.49 5.l3 1.2.96 
14.18 ~.33 14.~5 17.8i 18.J~ 21.40 38.57 34.23 40.84 
22.'.'» 6.70 1.',.66 t/.67 2'1.9:1 tfl.'J'} 38.::;7 3'1.35 40.04 

6.29 12.85 1::'.7;) 14.~,J 1:,.94 IB.14 4.38 21.36 5.41 
14.93 18.44 1.14 2t.~9 29.6\ l:l.6~ 38.57 39.35 4~.04 

38.76 ~6.54 1'.~4 38.~3 36.31 19.83 34.18 39.35 40.04 
1.2.~1 ::;.47 9.17 2.1.~8 2~./~ 2t.j~ 38.57 12.96 8.64 

20.12 23.51 23.33 27.18 6.27 19.94 2/.98 8.~2 8.48 25.72 33.36 36.6~ 
4l . .I0 J'>./B 32.J4 24./:) 2:0.10 .3~.·.~9 .\.-1.1,] .56 .. \1. 14.1.1 38.~7 39.3::' 411.04 
11.30 I .9.S·\j 32.134 .. :1~.86 ..... 9~87 .. H.~·4 .38.1,3 17.7:;> .. 3h~938~e;739'J:'Y"0.0.o1 

~~:~;~~;~; ;J;:~~"~~:~'f'~1:;13~:~!g~:1r ;~~ t!~'~~:p,J~:~~ 3t~~i':~r 
6.29 4.41 12.18 2~ • .I1 to.~4 1~.11 1.!.~4 22.H~ 9./1 10.74 19.46 14.03 
15.4~ 3.83 13.98 5.01 10.15 7.~~ 14.61 14.~~ 1~.~5 5.77 7.70 7.54 
9.65 tl.67 11.27 15.5~ t3.25 3.3\ ~.48 H.97 13.61 3.32 4.44 3.88 
1.93 3.80 12.19 16.~2 18.68 3.94 3.~6 1~,.~2 3.7A 13.61 4.92 17.32 

ltl • .10 Itl • .l2 16. ~1 9.11) 1:0.46 Il. :17 \"j.96 2",. ·S:l l"j. '2:; 25.63 33.95 34. l3 
2~.~8 
J:i.::i5 
10.01 
11.11 
41.30 

4.45 
17.66 
10.08 
29.U4 
8.96 

20.01 
4.91 

12 .. ::;1 
2.5.80 
9.61 

12.13 
4.~~ 

19 • .!2 

41.30 

4.115 

13.09 

13.28 
21:1.49 
6.46 
7 .. 15 

39.78 
13.115 
4.35 

:.2k1.62 
28.9'i' 
6.17 

14.76 
11.9~ 

13.1l 
2J.16 

5.01 
~.96 
5.~9 

16.17 

39.79 

05.80 

11. '10 

20.3~ 
1'J.64 
16. 11 
10.44 
31.92 
11. o5'? 
5.0/ 
:0.:.56 

24.64 
10.tll 
4.49 

13.69 
14.9:! 
19.:M 
12.18 
l:O.J3 
6.86 

15.l8 

32.&4 

:5.29 

8.89 

34.i'4 34.51 2i'.19 22.::'2 36.31 34.11 38.57 39.35 40.04 
25.·M .\4.08 "'.Ill .\'1.63 ·!H.~j1 11.>l·~ 17.18 36.87 411.04 
21.24 4.84 6.::'1 14.34 2~.~0 22.9~ 16.12 5.6\\ 7.56 

7.':;:' 5.49 1.",0 l'-! •. \6 b.".1 16 ..... ~ 21.51 39.3::; 40.04 
2~.9\j 31.66 3~.~9 38.63 36.31 4.29 5.67 18.71 30.93 
12.1I1) 4.1l5 ~~.98 ,S .. 14 1"'.>1'; Ie?til 13.84 20.53 14.28 
~.37 4.70 10.6~ 16.71 22.4~ 25.60 17.58 20.81 12.42 

14.:!.', 4.17 6.",9 t.!.",4 1>1.11 7.9:; 5.60 23.43 34.57 
36.37 36.54 17.k0 38.63 9.~~ 5.~6 6.47 18.42 5.53 
22.11 3.69 1.·.?9 \11 •. 17 11.·.!e~ 16.>1"; 16.69 21.02 

4.0& 7.79 ::'.37 6.2~ 11.::'3 5.54 4.17 9.79 
14.::;1 1,.46 :0.19 1.!.49 14.6:1 4 .. \9 11.31 4.81 
9.~7 4.29 ~.~l ~.~~ 13.64 1~.82 15.07 
9.':;:\ 7.25 I •. P 1,.76 22.,14 11,.1>1 6.84 
6.0~ 12.~9 6.99 13.4'i' 24.6~ 16.88 23.69 
1~.~Y 2:0.31 "'.~7 t4.t9 25.61 J.9H 11.87 
5./8 4.18 4.9/ 8./i' 14.8~ 4.75 16.60 

16.61 U.81 1 t. 41 

38.76 3~. !.4 3~.29 

'1.118 .1 •. S0 .~ .. 17 

If!. ;:,~> J~.78 7 .. ~/4 

Iii. 17 .<~. :',;.3 

38.6:, 36.:'.1 

:~ .. ,,:-j ,.;. 'J7 

1 1 • 91 9.::8 

t~;.:--jt\ 

34.11 

\. III 

0;'. ill 

19. 19 

38 .. 57 

- -.., ..) .. .,)-

I::!. 61:1 

:: .. 56 
9.85 

15.15 
15.15 
::! 1. 97 

21.79 

39 .. 35 

4.36 

1:.57 

34.96 
16.54 
7.46 

14.86 
2.31 

30.1:l1 
19 .. 54 
2:::!.34 

2::!.98 

40.04 

~.31 

13 .. S8 

AI~rlur,L 

6.9\\ 
ll\ .. ~::! 
17.6'1 
1~ .. 51 
16 .. 37 

8.6::! 
19.97 
::!3. HI 
1 !;. 36 
2'2.58 
34.06 
22.60 
~1.72 

35.08 
29.48 
37.21 
17.19 
13.68 
9.93 
8.41 
9.93 

19.88 
30.39 
27.87 
I::!. 67 
16.36 
27.94 
11.114 
13.67 
13.73 
21.42 
14 .. 42 
8.91 
9.42 

12.02 
13.31 
14.85 
14.76 
10.08 

17.68 



Salinity with Inflows 8' & 0' 
40 
41 
42 ® ® * 43 ® ® ® 
44 ® ® * 45 ® ® til til * 46 * 47 ® ® ® * 48 ® ® ® ® til til ® 
49 ® ® * 50 ® * ® ® ® ® ® 
51 ® ® ® ® ® ® * ® ® ® 
52 ® ® ® ® ® til 
53 * ® ® ® ® til til til 
54 ® ® ® ® ® ® ® ® ® ® ® 
55 ® ® * ® * ® ® ® 
56 ® ® ® til ® ® til til ® til ® 
57 * ® ® 
58 ® ® ® 
59 
60 * 61 ® ® 
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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 CASE A CASEB CASEC CASED CASE A' CASE B' CASEC' CASE D' 

MONTHS OF EVENTS 

468 6 5 11 12 9 8 19 8 
2 467 3 3 7 3 7 6 16 9 
3 466 2 3 1 3 3 2 
4 465 0 1 4 2 1 4 6 

5 464 0 0 0 1 1 6 2 
6 463 0 0 0 0 0 0 0 

7 462 0 1 2 0 0 0 0 

8 461 0 1 0 0 0 0 

9 460 0 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 0 0 0 0 

13 456 0 0 0 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 0 0 0 0 



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 TPWDITWDB proposed Lake Texana 

release program to be finally determined. 
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SECTION 5. ALTERNATIVE RELEASE PROGRAMS 

The TPWDfTWDB 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 TPWDfTWDB proposed release program (MLRS3). The 

SIMDLY reservoir daily operations model of Lake Texana has been operated by the 

TWDS 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 TPWDfTWDB 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 period when the upper and the lower salinity viability limits 

listed in Table 4-5 for upper Lavaca Bay are violated. These results 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 TWOB. 

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 

TPWOfTWOB 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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TABLES-1 

STAGE 
TRIGGER 

LEVEL 

FEETMSL 

10 
14 
19 
24 
29 
30 
34 
35 
36 
37 
38 
39 
40 
41 
42 
44 

SUMMARY OF RESULTS FROM ANALYZING THE EFFECTS OF VARYING STAGE 
TRIGGER LEVELS ON RESERVOIR YIELD AND LAVACA BAY SALINITIES 

FIRM 
ANNUAL 

YIELD 

AC-FT/YR 

50,500 
51,000 
51,500 
52,850 
53,500 
54,000 
57,000 
62,500 
66,200 
68,800 
70,555 
74,100 
74,400 
74,600 
75,300 
80,984 

NUMBERS OF MONTHS 
WITH VIOLATIONS OF THE 

UPPER SALINITY VIABILITY LIMITS 
1941-1979 PERIOD 

TOTAL INFLOW GAGE SITE 
REGRESSIONS REGRESSIONS 

CASE D CASE D' 

174 171 
175 171 
175 171 
177 171 
177 171 
177 171 
177 173 
180 178 
181 179 
181 179 
181 182 
183 185 
184 189 
185 193 
191 200 
196 237 

NUMBERS OF MONTHS 
WITH VIOLATIONS OF THE 

LOWER SALINITY VIABILITY LIMITS 
1941-1979 PERIOD 

TOTAL INFLOW GAGE SITE 
REGRESSIONS REGRESSIONS 

CASE D CASE D' 

89 87 
89 87 
89 87 
89 86 
89 86 
89 86 
89 86 
88 85 
88 84 
88 84 
88 84 
88 83 
88 83 
88 85 
87 87 
90 92 
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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 1 , 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 simulation 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 yield 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. 

-72-



The occurrence of the threshhold trigger level at elevation 34 feet MSL relates 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 simulation 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 acrfe-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 TPWOrrwOB proposed release program (MLRS3) for Lake Texana that has been 

described and evaluated in this study 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 Oecember, 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 TPWOrrwOB 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 

TPWOrrwOB 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 TPWOrrwOB 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 

TPWOrrwOB proposed release program in effect. These salinity results indicate that 

violations of established salinity viability limits (upper and lower bounds) for estuarine 

organisms would occur in Lavaca Bay between 20- and 50-percent of the time even 

without Lake Texana in operation. With the TPWOrrwOB 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 TPWOrrwOB proposed release program in effect. 

The basic question to be addressed with regard to the effectiveness of the 

TPWOrrwOB 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 capt~re 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 TPWO/TWOB 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 should 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 level 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 purposes (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. 

1 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 



(" 

(' 

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

LA&lD FLOWS IN lHE LAVACA RIVER NEAR EDNA IN tFS 

YEAR 

1941 
1942 
1943 
1944 
194~, 

1946 
1947 
1941l 
194'-" 
1950 
19~1 

H'~j:? 

19~3 
19:54 
195~ 
1956 
195/ 
1953 
1959 
19611 
1961 
1962 
1963 
1964 
196!) 
1966 
1967 
1968 
1'-"69 
19711 
19/1 
1972 
19i'3 
1974 
197~ 
1976 
19/7 
1978 
19/9 

AVERAGE 

MAXIMUM 

MIIHMUM 

SlD.Df:.V. 

JAN 

607. 
72. 
9/. 

682. 
36/. 

83. 
63~. 

61. 
37. 

116. 
1 ~. 
11. 
~0 .. 
16. 
10. 

6. 
0. 

668. 
6i1. 

t1l7. 
951. 

96. 
8:5. 
36. 

:5S·5. 
123. 

2::". 
9 ... 8. 
113. 
2/0. 

3:S. 
3:57. 

71. 
11118. 
1/6. 
J0. 

346. 
l52. 

1~64. 

2:3~. 

1564. 

0. 

3,0. 

::EB 

45/. 
79. 
60. 

195. 
113. 
500. 
122. 
1/9. 
179. 
107. 

lB. 
37. 
59. 
13. 

649. 
\8. 
8:S. 

111:17. 
1169. 

:.!23. 
1148. 

96. 
318. 

73. 
10et .• 

290. 
22. 

l';4. 
1130. 

J3. 
37. 

~62. 
171. 
239. 
174. 

43. 
1093. 

168. 
80'1. 

332. 

11B7. 

1..3. 

384. 

;l:)R 

1341. 
16. 

208. 
UII.l. 
12/. 
:.! 4J. 
2h6. 
15::5. 

71. 
4J. 
20. 
21. 
33. 
l2. 
16. 

7. 
447. 
166. 
1115. u., 
,,~. 

163. 
lJ. 
49. 
89. 
83. 

l::5l1. 
27. 

1.S::;. 
719. 
,56':;. 

37. 
22]. 

1063. 
l2J. 
96. 
:53. 

185. 
h16. 
392. 

227. 

1341. 

7. 

3:'8. 

AI:O~~ 

126/. 
'7;!\.l. 

59 .. 
lJIl. 
617. 
llel/. 
171. 

'\.l. 
1044. 

11 :!. 
16. 

2-\IJ. 
50. 
35. 
32. 

.\ . 
1424. 

J~. 
1328. 

116. 
116. 
&~,\. 

30. 
J·I. 
71. 

;::;3.'j. 
7:). .,.,., ......... 

1403. 
tH. 
30. 
64. 

25111 • 
'7,) • 

588. 
:53\1. 
934. 
2.::i6. 
107~. 

44J. 

2:::·8] .. 

4. 

~.J/ 1. 

MAY 

::>783. 
1l7. 

112. 
8t9. 

56. 
1~5. 
!,8~. 

t 11:19. 
] ~4 .. 
79. 
11. 

1295. 
682. 

69. 
69::'. 

8. 
460. 
387. 
34':'. 
as. 
93. 
96. 
30. 
30. 

1621. 
734. 

38. 
1361. 
1424. 
t251. 

;?4. 
JU8. 

L'£"C' 
• 1.,)"". 

5"13. 
1727. 
826. 
211. 

42. 
::>460. 

672. 

3108. 

8. 

8i11 • 

.JUN 

20::'8. 
";3. 
13~. 
\.15. 
13:! • 
tI~~7 • 
6't. 
72. 
6:". 

1.J5. 
3~~1 

:.1"12. 
:>7. 

6. 
11 II. 

l. 
:U0. 

.51. 
141. 

t.,>l4. 
136~;. 

')..19. 
'2'1. 

'>..96. 
61<6. 
t43. 
1~!. 

t 9:10. 
113. 
440. 

9\1. 
:S97. 

50~!,j. 

tI~4. 
4~~. 

:.1:j6. 
':196. 
t4'2. 

1513. 

::5t9. 

5fi'(1:). 

1. 

9K,. 

. JUl. 

417. 
1 ~/:;. 

132. 
S':!. 
32. 

t"l7. 
33. 
41l. 
66. 
29. 

7. 
29. 
18. 
2. 

I:? • 
17. 
1~,. 

t21. 
~9. 

t1l3. 
564. 

:S5. 
7:>. 
HI. 
~9. 

97. 
. 4. 
:.1"18. 

49. 
61. 
19. 

t0/. 
3Ee~. 

6J. 
445. 
?9::i. 
64. 
43. 

161. 

tJ4. 

107~ .• 

:"! .. 

~~~'. 

!'lU'; 

j ~·7. 

"j", • 
LC 
.. I.J .. 

4'7. 
43. 

I U. 
:.)~. 

t ·, ' .. 
86. 

.~. 

2. 
;..~~. 

232. 
~ ". 

151. 
~. 
5. 

t::i. 
71. 

1,·09. 
82. 
2t. 

Ee. 
2.S. 
3:>. 
1::i. 
,'-'' . 
6~~. 

37. 
4;';. 

64~. 
t~/. 
l6;~ .. 
t~/. 
98. 
4t. 
:0. 
2~. 
/3. 

t"l4. 

713. 

0. 

:172. 

,,1':;" 

8'-". 
'~tI'l. 

36. 
~~~ I. 

16. 
t6·,~.1. 

17. 
:.!~, .. 
3:'. 
I. 

141. 
tI. 

11 :? 
tI. 

44. 
~l. 

16'-". 
.SOl/. 
7~,. 

/'I. 
2073. 
t~j4 .. 

7. 
t .... l. 

:;>1. 
:M. 

188!:.. 
tt l. 
~3. 

:l6/. 
139'-". 

4:1. 
243. 

t::ilY. 
/7. 
,w. 
6a. 

:It-i,,:! .. 
Ee3l. 

.1'1.\. 

21342. 

0. 

69f1. 

OCT 

159. 
82. 
27. 
3c]. 
42. 

1413. 
17. 
11. 

386. 
~ .... 

::!9. 
4. 

:6. 
2. 
~ .... 
1. 

1904. 
229. 
~65. 

3631. 
157. 
59. 

r ". 
41. 
88. 
19. 

841. 
45. 

123. 
264. 
360. 
39. 

1793. 
145. 
57. 

896. 
27. 

125. 
66. 

344. 

:631 .. 

1. 

717 .. 

NOV 

245 .. 
88. 

133. 
t02. 

:20 .. 
662. 
35. 
14. 
3B. 

6. 
14. 

287. 
18. 

0. 
~. 
0. 

115B. 
67. 

234. 
852. 

1097. 
36. 
20. 
ll. 

819. 
t 9. 
84. 
49. 
64. 
41. 
81. 
41. 

217. 
636. 

48. 
379. 
160. 
134. 
49. 

204. 

1158. 

'l. 

3.1 I. 

DEC 

96. 
70. 

326" 
161. 
32. 

176. 
44. 
16. 

441. 
11. 
14. 

3A6. 
17. 

0. 
5. 

33. 
120. 
116. 
170. 
594. 
125. 
60. 
39. 
15. 

279. 
22. 
46. 

202. 
297. 

35. 
~r~ 
..J ... hJ .. 

35. 
128. 
281. 
207. 

2400. 
47. 
73. 
59. 

198. 

2400. 

0. 

3Y~. 

ANNUAl. 

809. 
245 .. 

.116 . 
325. 
133. 
54? 
16:). 
153. 
216. 

54 • 
50. 

214 .. 
Ill. 

18. 
141 • 

8. 
~~tl .. 
282. 
327. 
650 .. 
652. 
133. 
56. 
74. 

442. 
187. 
256. 
457 • 
456. 
277. 
276 • 
4t9. 

1028 • 
472 .. 
350. 
493. 
282. 
338. 
753. 

320. 



TABLE A-2 HISTORICAL GAGED FLOWS AS MEASURED AT THE GAGE ON THE 
NAVIDAD RIVER NEAR GANADO [6] 

GAG~D FLOWS IN THE NAVIDAD RIVER NEAR GAN~DU IN CFS 

YEAR 

1941 
1S'42 
1943 
1944 
1.94'; 
1946 
1941 
1S'48 
194'1 
1 9~J0 
1951 
1952 
195.3 
19~4 

1~5:) 

1956 
19:;7 
19~8 
19:;9 
1960 
1961 
1962 
1963 
1964 
196:; 
1966 
1967 
1S'6R 
1969 
1S'/1! 
1971 
1972 
19/.3 
19/4 
197:5 
19/6 
1971 
19/B 
1979 

AV~RAG~ 

MAXiMUM 

MUll MUM 

srD. D;:'J. 

JAN 

8'n. 
/2. 

2/6. 
16'i~ .. 

6.SB. 
50.2. 
L~/8. 

244. 
..l6. 

437. 
11. 
9. 

1~6. 

14. 
14. 
9. 
O. 

1033. 
214. 
540. 
1~2S. 
102. 
240. 

44. 
S/0. 
33/. 

.36. 
2723. 

2/9. 
460. 

28. 
476. 
1 ie. 

1946. 
·288. 

~0. 
41<!B. 
686. 

26..l7. 

53S'. 

2/23. 

B. 

10\\. 

FEB 

:i19. 
121. 

16. 
392. 
:26l. .. 

1121. 
112. 
5::'/. 
J;:j8. 
36S' • 

1.5. 
100. 
117. 

10. 
B..!I. 

79. 
114. 

1::'3l. 
2212. 

6611. 
2'166. 

129. 
~\l7 • 
2~2. 
3~4. 

727. 
18. 

250. 
21:1.3.3. 

69. 
44. 

992. 
..la7. 
281. 
2.32. 

40. 
1-18\1. 
44l. 

l..l46. 

5Ef~. 

2'166. 

10. 

.:..82. 

HAf~ 

l.642. 
121. 
:5 7 J.. 

2769. 
l~\I. 

66S' • 
:.5\19. 
441. 
2'18 .. r., 

..,J..;. .. 

oS:;. 
44. 
.3';. 

9. 
:l. 
O. 

lloS6. 
1::'0. 
l..l2. 
13~. 
l·J<3. 
76. 
~9. 

1::'8. . . ., 
OJ •• 

35~ .. 
17. 

226. 
1:2:52. 
lEl7/. 

24. 
261.. 

1/~1:). 

179. 
13/. 
41. 

l. ~!~. 
69. 

6;'!~. 

393. 

2"/6'1. 

0. 

:'.-14. 

Af-'k 

;'!..lU. 
1406. 

6:!. 
12~~ .. 

2121. 
2~6. 
1/'}. 
12 .. 

WoS:! • 
248. 
JJ. 

.9118. 
.3 ... 
17. 
;.!,) • 

2~. 

19H. 
811. 

2)~J. 

249. 
12:J. 
66E<. 

.31:1. 
38. 
7,\ • 

895. 
111. 
2~7. 

loS..l'\. 
1~J3. 
oS·l. 
73. 

.5<341:1. 
33/. 
62'). 
576. 

16')/ • 
242. 

1161. 

71::'. 

J<3 <Ill. 

17. 

'iJ". 

MAY 

. 5012. 
92. 

.., ... -1:'" 

... . J..J .. 

l4?9. 
66. 

7')"') 

854. 
ft42. 
212. 

51. 
18. 

'601. 
t410. 

79. 
6t9. 

1. 
1.349. 
~.12 .. 
446. 
375. 
83. 

, 52. 
50. 
53. 

~ .. -C'., 
c. • .J..J4, .. 

lR01. 
1 "~ • ..J. 

~'019 .. 
2125. 
1985. 

68. 
4163. 

6..l6. 
948. 

:'!51,4. 
889. 
211-
3'. 

2757. 

9!'J~I. 

41 1,3. 

l. 

1.043. 

JUN 

t'h7 • 
141. 
t 1.4. 
lloE< • 
t07. 

:·)2i' 4 .. 
1.3. 
42. 
~:5 .. 

871. 
947. 
281. 

.52. ,. 
HI:;. 

9. 
Ul2. 

~./ . 
t-J~j::i. 

34/4. 
~4.5:;. 

3~/. 

69. 
494. 
n6. 
497. 

67. 
49~::i. 

110. 
54? 

!;4. 
66/. 

9·,~1~. 

S'0f<. 
ttl,6. 
8l2. 
800. 
49~,. 

11,9. 

9HI'I. 

9'.'/0. 

., 

1.104. 

Jl1l 

t:l'>'6. 
16~1. 

t~~9 • 
ft3. 
9.3. 

348. 
9:;. 

1'5. 
173. 
7l. 
15. 
49. 
9~. 

3. 
2:i. 

1'1. 
ts. 

1~7. 
1.12. 
6M. 

10\"'2. 
237. 
:H8. 
117. 
t:51. 
262. 
t0~. 

530. 
97. 

::>49. 
t1l2. 
3BE<. 
41,3. 
1 E<8. 
553. 
55~. 

189. 
126. 
.1:5:;. 

293. 

160j 1. 

1'1. 

. V, -I. 

All[. 

~jt oJ. 
:J 59_ 
t" ',~ . 
8~ •• 

1,0 I. 
43f<. 
1.18. 

1 ~i. 
tn. 
='~. 
.~::> • 
40. 

~j4'1. 

21. 
1WI. 

:?3. ., ... ~ 
~~ -;:J .. 

63. 
.111.. 

13\\ .... 
t 1,:1. 
73. 
7'J. 

11 ~I. 
99. 

30 .... 
.11, t • 
j 42. 

90\. 
lill. 
",n. 
::>10. 
41,:1. 
322. 
.3:50\ • 

41'1. 
!--;~. 

::> l • 
?OJ. 

::>)S'. 

t.l01, • 

15. 

!j,:>. 

Se ~' 

u.s. 
3::'4. 

1:1. 
309. 
1:1/ • 

l39'f. 
11./. 
145. 
t Mf. 
146. 
40 ,\. 
1?1. 

to t'~. 
48. 

;~8'1. 

'lB. 
:50') • 
61l-. 
;~:~4. 

287. 
441\1. 

280. 
/1,. 

507. 
t /:-;. 
190. 

3~J-I~!. 

36/. 
~!:~=~ • 

1204. 
19:·~""! .. 

191. 
1 11. ~. 
4::>lf<. 

.141,. 
1/5. 
1::> t. 

40::>3 • 
2·.?t~ t .. 

83/. 

441.'). 

40. 

1.'. ~" • 

OCT 

653 .. 
101. 

40. 
rot 
..J..J. 

149. 
1003. 

16. 
13. 

1919. 
l8. 
84. 
12. 
41. 
24. 
46. 

1-
3109. 

253. 
859. 

2680. 
119. 

42. 
20. 

114. 
233. 
80. 

983. 
223_ 
206. 

1259. 
913. 

79. 
2056. 

272. 
154. 
689. 
138. 
220. 
92. 

486. 

3109. 

1 • 

76~ .. 

NOV 

607. 
231. 
511 .. 
324. 

24. 
1281. 

54. 
2:! .. 
90. 

t 
..J. 

23. 
398. 

24. 
0. 
0. 
1. 

1660. 
189. 
637. 

1591. 
1101. 

14. 
103. 
~3. 

1487. 
10. 
73. 

166. 
136. 
65. 
52. 
70. 

450. 
1630. 

47. 
443. 
277. 
2~6. 

57. 

363. 

1660. 

~. 

51[\. 

DEC 

208 .. 
121. 
626. 
820. 
177. 
227. 
190. 

12. 
871. 

HI. 
15. 

704. 
72. 

0. 
0. 

45. 
125. 
398. 
623. 

1060. 
93. 

177. 
202. 

14. 
550 .. 

17. 
31. 

471. 
443. 
29. 

907. 
28. 

167. 
530. 
541. 

3410. 
28. 

103. 
49. 

361. 

341\1. 

Il. 

5U'-;. 

ANHUAL 

li6? 
379. 
241 .• 
6'J9 " 
381. 
846. 
288. 
210. 
534. 
189 • 
137. 
356. 
295. 

19. 
174. 
19. 

951. 
"Ill. 
769. 

10B4. 
1168. 

191. 
130. 
163. 
621. 
455. 
457 • 

1023. 
715. 
605. 
407. 
635. 

1768. 
977. 
583. 
648. 
450. 
~53. 

1064. 

558. 

( 

( 

( 

( 

( 



, , 

") 

) 

) 

) 

) 

) 

) 

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] 

lWI>B RE5DP TDIAL ADJUDICAT[D INFLOWS INTO LAKf IEXANA IN C~S 

Yf.AI~ 

1941 
1942 
194:i 
1944 
1945 
1946 
194i' 
1948 
1949 
19::;11 
19~1 
19'52 
19::'3 
19~j4 

19~5 
19~6 

1957 
19'5:3 
19::'9 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
196!l 
1969 
191tl 
1971 
1912 
19/3 
1974 
1975 
1976 
19/7 
1978 
191'5' 

AVERAt;E 

MAXIMUM 

HIIHMUM 

SH.DF_V. 

JAI~ 

1142. 
14. 

296. 
2727. 

6611. 
549. 

12S'~. 

244. 
36. 

';:it34. 
1l. 
9. 

1e!:,. 
14. 
1~. 

9. 
II. 

12U. 
215. 
::;74. 

2064. 
11l2. 
241. 

44. 
571. 
J'l7. 
3/. 

2971l. 
27B. 
576. 

28. 
6111. 
181. 

2~23. 
302. 

:51l. 
43:>. 
8::;0. 

302/ .. 

629. 

302/. 

II. 

8;'9. 

j:"t::B 

1'38. 
'J"'''' ....... .c... 

76. 
411. 
2/5. 

1 '\.33. 
11 ::!. 
656. 
5~6. 
~6e. 

15. 
99. 

143. 
Ill. 

899. 
79. 

114. 
21'J0. 
331'2. 

1:53. 
3392. 

129. 
324. 
219. 
916. 

111:54. 
18. 

JIIlIl. 
2436. 

tl4. 
4". 

t1ll1l7. 
, 5~1l. 

:.!S:5. 
267. 

40. 
1~6;;. 
045. 

1570. 

l1Il5. 

33~2. 

1.11. 

8,,6. 

~IAi~ 

22i'(i\. 
2')7. 
68::!. 

3S12. 
2104. 
UIH. 
3li!. 
;:)J2. 
291:;. 
~.:;. 

64. 
\3::;. 
32. 

!l. 
6. 
Od. 

1552. 
13J. 
12&. 
176. 
194. 

70. 
38. 

3J l. 
74. 

J;:)l. 
10. 

2:.!~. 

1306. 
1:5 lJ. 

24. 
216. 

178/ • 
In. 
85. 
J'). 

117. 
oj. 

69/. 

483. 

381 ~. 

0. 

7/'/. 

,VR 

2476. 
14J l. 

66. 
121. 

2640. 
281. 
18). 

/'\ . 
195.2. 

"2Ul. 
3!'J. 

111l3·\. 
21. 
U. 
34. 
1:;. 

2513. 
6/. 

3013. 
23::;. 
122. 
111l1. 

17. 
25. 
5&. 

1123. 
11l1. 
2,)-1. 

23;;3. 
JIII<). 
~6. ."., "4. 

4612. 
J!l:!. 
616. 
:56'\ • 

2f!5~. 
2;:i{J. 

20/7. 

t:l.l6. 

4612. 

l3. 

J 11 ~ .. 

MAY 

3667. 
95. 

261'1. 
2413. 

711. 
970. 

j 625. 
8 ... 1. 
:!16. 

76. 
24. 

2111.36. 
1809. 

1l0. 
/43. 

4. 
1 "9/. 

:502. 
-l37. 
361'1. 

58. 
141. 

44. 
46. 

~~87. 
2193. 

135. 
?7~2. 
;'793. 
7.898. 

67. 
4974. 

1'53. 
t561. 
3"0". 
871. 
'01. 

. !0. 
314;>. 

1199. 

45'/4. 

4. 

1314. 

.JIJN 

214:>. 
159. 
'::'6. 
t 9<!. 
11:' • 

2."I:.~7 .. 
.,.~. 

"'0. 
"5' • 

9t 9. 
5'4:' • 
''.72. 

44. 
t4. 

182. 
6. 

16~;~ .. 
.19. 

fl"6. 
:51S:) • 
3~''>'11. 

:141. ... 
• ' ... 1. 

!)J'll. 
7:']. 
IH4. 

7it. 
679:5. 

2:<4. 
:146. 

!):). 

1,:52. 
10~0~,. 

12~~8. 

141'>'. 
J'I:?~. 
l7'~fI. 
!)il3 • 
9:'~~. 

1~~t5. 

1~~,~~. 

6. 

:' J 1. f<. 

.Idl. 

2111. 
2673. 

175 .. 
fI~ . J. 

5'4. 
:18::;. 
1 ~:'. 
t41!. 
1/2. 

1'17. 
18. 
52. 
6:'. 
6. 

'o. 
4. 
~ .... 

t60. 
1 ~'0. 
J'l49. 

141113. 
;;!~9. 
330. 
t09. 
133. 
?4:5. 
lil4. 
1,42. 

BE< • 
1.4:5. 

9E<. 
.196. 
4!:,.4. 
tJ'l6. 
5~2. 
::;,1,6. 
181-
~~t 7 .. 
46:'. 

·!"ill. 

:16/3. 

1. 

~,~4 .. 

:)111 ; 

!J~,3. 

lid. 
1 11<1. 
1.1,:5 • 

140~. 

~':i>l. 

14'1. 
. 5::; .. 

l 71>. 
41. 
39. 
4.'S. 

1144. 
;.~~. 

101. 
~~~~ .. 
;;;.\ . 
I ·, ' .. 

~2E<. 
tHt. 

147. 
:S/. 
6!. 

hH. 
El3. 

.I'J:!. 
4011. 
1.16. 

Ell • 
9:1. 

68". 
:l~/. 

4"4. 
.J?.,. • 
;.\45'. 

4,S. 
:<6. 
4 .... 

, 6:". 

)7t. 

1431. 

?\!. 

-c". 
.,),' ........ 

S":F-

4/1. 
.H'l. 

89. 
.5.,.1. 
196. 

t:,)lI. 
129. 
t ;-;.1 • 
1to7. 
tS.!. 
411. 
t ·J.1. 

1 il41. 
~:~. 

31l1. 
5~~ .. 

504. 
,1,41. 
36~. 

?J'I>l. 
5904. 
?':V. 

70. 
11,j. 
16~. 
HII,. 

4775. 
,5/,:! • 
237. 

t.l'J /. 
:l81l5. 

1.,.:;. 
297'i' • 
4c!·,!I,. 

339. 
16" • 
14/ • 

41,1,/. 
3941. 

t o.\"j.). 

~,904 .. 

~.I2 • 

J~7C;· .. 

OCT 

1685. 
99. 
31l. 
54. 

172 .. 
2076. 

17. 
15. 

J895. 
lEI. 
83. 
14. 
37. 
23. 
43. 
12. 

33:38. 
321. 

1891. 
3432. 

114. 
37. 
16. 

130. 
~29. 
76. 

1266. 
249. 
31l2. 

20110. 
1239. 

131. 
2394. 

294. 
158. 
685. 
163. 
267. 
11l7. 

69~. 

3895. 

12. 

107~:;. 

NOV 

787. 
290. 

1241. 
323. 
24. 

1425. 
54. 
22. 
90. 
~ ..... 

:22 .. 
506. 

24. 
11. 
0. 

14. 
1697. 

250. 
717. 

1898. 
1335. 

t6. 
1113. 
56. 

1497. 
10. 
74. 

197. 
136. 
65. 
79. 

135. 
480. 

1835. 
47. 

482. 
384. 
345. 

70. 

429. 

18';'8. 

,~ . 
5:'9,. 

DEC 

319. 
121.. 
741. 
947. 
178. 
227. 
265. 

12 .. 
1180. 

9. 
15. 

710. 
72. 

II. 
0. 

47. 
125. 
643. 
811. 

1964. 
94. 

t77. 
203. 

41. 
610. 

t7. 
31. 

471. 
~11. 

29. 
1922. 

28. 
170. 
648. 
616. 

3613. 
30. 

155. 
99. 

435. 

3613. 

~. 

,,; 1 .. 

ANHUAL 

1 :>37. 
498 • 
326. 
98l. 
502. 

11385. 
366. 
233 .. 
737. 
229 .. 
139. 
418. 
381. 

20 .. 
190. 
22. 

1105 • 
510. 

1017. 
1474. 
1482. 

189. 
124 • 
206. 
635. 
568. 
583. 

1274. 
884. 
838. 
518. 
725. 

21l96. 
1095. 

702. 
667. 
510. 
662. 

1351. 

689. 



TABLE A-4 INFLOWS TO LAKE TEXANA FROM THE MUSTANG CREEK WATERSHED, 
RECOGNIZING SENIOR WATER RIGHTS, AS DETERMINED BY TWDB AND TWC [6J 

rWdB SIMULArED ADJUDICATED FLOWS IN MUSrANG CREEK IN C~S 

Y!:Af( JAN FE.I< MAli A~'k MAY JlIN JlIl AUr, SH' OCT NOV DEC AN~!UAL 

1941 221.. 14.3. ;;67. 11;:; • 56~. 1:)4. oS.H. 1>3. .~"!~j~. 930. 162. 100. 327. 
1S'4~ 

., 90. 158 • 21'1. e. 11'1. 910. ~. 2. e. 53. I!. 105 .. 4. 

194.3 18. I!. Hll! • Q. 9. 4. 7. ~. .,. 0. 657. 103. 74. 
1944 94!J. 17. 93S'. e. ftl". l" 1'. 6') 64. I!. e. 114. 2'51 .. 
194:; e. 12. ':;3. 4M. e. 2. 9. IIl>L .,. 21. 0. L 106. 
1946 4:S • 261. 121. 19. nil. !:.I'l2. ;>2. 7. 144. 965. 130. e. 209. 
1947 15. 9. 1. II. 677. 4. e. ~. .,. e. 0. 68. 65. 
H4B 0. 89. 81. e. 2. e. ~. !to e. e. e. 0. 14. 
1949 e. 0. e. 1'1. e. l. 0. t. .,. 1775. e. 277. 18 L. 
19~e 131. 1 i'1. II. 26. 7. 1 b. e. it. 0. I!. I!. 0. ~8. 
19:;1 0. I!. I!. ~). e. ~. 0. ~. I .. I!. I!. e. 0. 
19~2 0. 0. 3i'. 132. :~88. ~. 0. It. 3. I!. 98. 6. 56. 
195J 9. 23. I!. Q. 368. 16. 0. :-;49 .. '!'l. 0. 0. 0. 83. 
19~4 II. 0. 0. 0. ~ 

.J. 3. I!. e. it. 2. e. e. l. 
195::; 1- 63. II. U. 1'19. 1. ~. 'I. 1\. 0. 0. I!. 16. 
19~6 0. e. 0. e. e. it. e. it. I!. I!. I!. 0. e. 
19:51 e. e. .3:;4. ;:Sol'::' .. 319. '2oSe. e. ~. '). 21'19. 34. e. 142. 
1958 161!. 593. ~. l. iI. tt. I!. it. 15. 65. ~~ 

.J-I. 2~e. 91'1 • 
19:59 1. Hl44. 1. :'!6U. 2. ·~e. ~. 11,4. 1*). 931. 72. 169. 226. 
1961'1 3b. 83. 411. e. 0. 2e6SO. 176. 123. 1. 678. 276. 813. 356 .. 
1961 4:35. .383. II. .l • I!. ':n. ,H6. 16. t.!:?i. 0. 211!. 1. 288. 
1962 0. 0. 0. 44. 11'1. 6. I!. iI. l. 0. 2. e. ~ .... 
196J 1 2. 15. Il. II. I!. I!. 1. ~. ". I!. I!. 1. 2. 
1964 0. 7. l::'S. I!. 0. 7S'. e. 1 • 211. 1j. 3. 24. 42. 
196:5 1. 11!0. :.?2. II. 37. 4. e. II. ., . 0. 9. 54. 18. 
1966 ~4. 294. II. 218. 355. ~92. iii. 8~. 0. II. e. e. 1116. 
1967 e. II. II. 1. e. II. II. ,H. 11016101. 256. 1. e. 112. 
1968 2:!1. 45. 2. 5. 611. 16S'tt. 1111. it. 1. 22. 28. e. 226. 
1969 e. :562. II!. 6.31. 6\11'1. 59. 0. 101. \.I. 81'1. 0. 62. 153. 
19/1'1 lIiJ:S • 14. 397. 142. f121. 1 B:~. 0. 0. 16S' • 661. 0. e. 211'1. 
1971 9. 0. 0. II. 0. ~. ~. .5. 7~;l. 293. 24. 103. 10\!. 
1 so/:! 112. 14. 12. 0. i'3B. it. 4. it. 7. 42. 58. e. 83. 
19/3 11'1. 146. ::d. 699. 112. t 1~2. 0. . 5. 11;~" • 302. 27. 3. 295. 
1974 66. 4. II. 49. 561. 29/. 2. 13. 2. =0. 184. 107. HI9. 
1975 12. .31. II. II. 946. ~~~9. 14. 1. ., . ~ .... 9. 67. 110 • 
1S'76 0. e. B. 2. B. l:? <I. it. 0. 0. 34. 181. 21'1. 
1977 29. I'S. II. J·~9. 5. 14::;. 0. I!!. ., . 25. 96. ., 

~8. 4 • 

19i'B 14S' • 93. B. .,. 
4 .... 3. 71. 'B. ll. 57? 45. 78. 47. 97. 

1979 .3':;0. :.III 1. 1.3. :.1')3. 357. 1:)1!\. 96. I,I!!. 14'>"). 14. 12. 45. 21,0. 

AVE.RAGE B1. 113. 83. 11'16. 22:1. :'1:1. 61. <1/. 1 BS'. 189. 59. 66. 119. 

MAXiMUM 91:5. 11!44. '1.39. 69'1. 946. '),\11,9. '119. 11l8. t491oj. 1775. 6~7. R13. 

MINIMUM 0. 0. B. 0. 0. II. 0. il. 0. I!. 0. 0. 

STD. D'"V. il7. 202 .. 18';'. I. ;ll. '.!99. 4i8. 1.81- 14.i. 4"''''. 33~::j. J.1 'J • 14:. 



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

TW~B SIMULATED HISTORICAL FLOWS IN MUSTANG CR~EK IN CfS 

Y£AR 

1941 
1'142 
1943 
1944 
H4~ 

1946 
1947 
1948 
1949 
1950 
1S'51 
1952 
19::'3 
1'154 
19~5 

1956 
19t.7 
1958 
19::'9 
1960 
1961 
1'162 
1963 
1964 
196::' 
1966 
1967 
1968 
1969 
1'1711 
1971 
1972 
1973 
1'174 
197::; 
1 '1l6 
1977 
1'178 
1979 

AVEKAGE 

MAXIMUM 

MINIMUM 

SlD.DEV. 

JAI" 

l!Jj. 
6~ .cJ. 

45. 
0:; 1.. 
~6. 

189. 
224. 

48. 
74. 
tit. 
15. 
12. ..,.., ...... 
3. 
2. 

D. 
£I. 

1::56. 
8S' • 

356. 
279. 

10. 
62. 
28. 
68. 

t25. 
16. 

21l1l. 
26. 

t::;0. 
13. 

110. 
36. 

269. 
64. 
.6. 

143. 
t1l5. 
876. 

129. 

876. 

Il. 

193. 

;'"£B 

69. 
~23. 

23. 
19. 

132. 
179. 
27. 
98. 

107. 
119. 

2. 
12. 
27. 

1. 
7. 
B. 
B •. 

142. 
844. 

'16. 
615. 

14. 
19. 
36. 

llB. 
310. 

2B. 
llllS. 
354. 

12. 
19. 

l.55. 
82. 
:39. 
4~. 

5. 
137. 

76. 
379. 

125. 

844. 

0. 

174. 

i-IAK 

396. 
07. 
8~. 

::i']11 • 
34. 
82. 
27. 
64. 
30. 
l ·, 
~. 

l L ' .,. .., 
~. 

27. 
1. 
B. 
II. 
2. 

"'., ~~. 

47. 
')2. 
97. 
2/. 

7. 
24. 

9. 
21. 

1. 
27. 

2B2. 
.514. 

2. 
I. 

040t;. 
33. 

8. 
J. 

44. 
3. 

Ill. 

77. 

59&. 

0. 

134. 

~):;'K 

74. 
65. 
lB. 
:.W. 

47111. 
'II. 
15 .. 
I " ~. 

H184. 
4.:.1" 

6. 
.511. 

1. 
II. 

20. 
1 .... ... 

197. 
" ~. 

278. 
1<). 
1~. 
'.12. 

II. 
II. 

19. 
24-1. 

1. 
2&. 

228. 
;5.3. 
82. 

U. 
:535. 
111.) • 
144. 

LU. 
89. 
IH. 

125. 

ll<). 

1084. 

Il. 

2FJ:). 

MAY 

566. 
3. 

15. 
Sll. 

14. 
243. 
:>13. 

76. 
2. 

13. 
2. 

4:>0. 
370. 

2. 
78. 

3. 
:<16. 

31. 
7. 

86. 
34. 
76. 
II. 

16. 
339. 
216. 
34. 

416. 
292. 
159. 
27. 

368. 
31'16. 
454. 

36. 
51. 
30. 

4. 
255. 

1::58. 

571. 

0. 

176. 

.JIlN 

590. 
';0. 
P. 
';3. 
~ .... 

>19. 
3"/. ... ' .. 
87. 
40. 

:H4. 
16. 
1:'. 
49. 
2it. 
12. 

3111. 
\1. 

15J .. 
1:141. 
401. 

1-
EI. 

1114. 
:>8. 

tl4. 
31. 

n.!:!. 
~9. 

2'12. 
:>. 

t~:? 
1 ~r,r', OJ~ ..... 

t~!8. 

528. 
t.l1. 
4H3. 
~14. 

42. 

:?~7 • 

I e "'I'" 
OJ ..... 

0. 

346. 

.JUI. 

74~,. 

!-';'l9 .. 
] 2. 
t4. 
7. 

51. 
9. 

27 .. 
:'lH. 

42. 
8. 
r 
J. 

16. 
4. 

91. 
6. 
4. 
Ill. 

l5. 
>14. 
73. 
19. 
8B. 

6. 
11 EI. 

7. 
L3. 

1-35. 
:>::.. 
65. 
12. 
t~5. 
37. 
4::5. 
19. 

:5'16. 
7'2. 

.JII4. 
1 EI. 

'15. 

74~. 

0. 

]67. 

AIJI; 

:>6. 
II. 
II. 

').1.4. 
304. 
.~6. 

21. 
.J. 

9::>. 
t :.~ .. 
9. 
!"j .. 

405. 
1. 
6. 
6. 

44. 
?. 

176. 
?91. 
143. 

;~:-). 

21. 
16. 

211. 

" t. 
155. 
;:!t. 

!:i. 
.J'I. 
It-. 
s. 

36'1. 
64. 

188. 
1;1. 
:'4. 
t 1. 
11. 

n. 

40~. 

0. 

] 09. 

,,":p 

117. 
t h. 

0. 
.~ . 

48. 
2:~:.!. 

37. 
1/ • 
4i. 
4:;~ 

62. 
\I,. 
31. 

t,; '\. 
189. 

!-; • 
19. 
!if, • 
53. 

tu. 
11181. 

t 11. 
23. 

ttl<!. 
33. 
Ii. 

447. 
5'1. 
37. 

.H:!. 
2::'3. 

41i. 
14t>7. 
.'!i'l. 
187. 

Ii. 
1112. 
t'1li. 
3110. 

lI,>l. 

14~."/ • 

0. 

:8~. 

OCT 

653. 
It. 
11. 
1'5. 
12. 

478. 
1. 
2. 

HI. 
1-
3. 
3. 
5. 

27. 
23 .. 

0. 
471. 
66. 

350. 
496. 

711. 
1. 

13. 
39. 
23. 
15. 

105. 
123. 
42. 

748. 
208. 

89. 
512. 
101. 
109. 

47. 
159. 

60. 
23. 

t31. 

748. 

0. 

:01. 

NOV 

125. 
121.. 
820. 

30. 
37. 

.,.,~ 

"-"- oJ. 

3. 
7. 

10. 
1. 
2. 

82 
10. 
Il. 
II. 
0. 

218. 
56. 

165. 
382. 
330. 

72. 
10. 
17. 
63. 
26. 
18. 
::;0. 
87. 
17. 
15. 
18. 

289. 
150. 
66. 

163. 
~2. 

146. 
4. 

99. 

820. 

Il. 

153. 

DEC 

71. 
138. 
72. 

266. 
67. 
27. 

111. 
1. 

3::;3. 
9. 
1. 

231. 
r .... 
0. 
0. 
0. 

28. 
129. 

913. 
367. 

36. 
58. r., 
..J.:.. 

11l. 
129. 
S6. 
16. 
40. 
99. 

3. 
178. 

46. 
58. 

254_ 
43. 

331. 
2. 

25. 
76. 

89. 

36"7. 

0. 

:03. 

AHNUAL 

31ll. 
113 • 
92. .,.,n 

,,-.:..0. 

98 • 
157. 
61. 
32 .. 

175. 
34. 
31. 
99. 
79. 
20. 
36. 

6 . 
135. 
66. 

184. 
269. 
259_ 
50. 
25 . 
32. 
81. 

103. 
72_ 

210. 
12B • 
18? 
69. 
91. 

465. 
172. 
119. 
115. 
11l8. 

86. 
184. 

12:2. 

~ 

( 

( 



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) 

UN&A&Eb ~UNOf~ BELOW LAVACA RIVER EDNA GAGE AND BFL(IW LAK~ lEXANA IN CFS 

Y';:AR JI~N ~-EB ~11~1~ AF'H MAY JIlN ,JilL I\IJ'; SEe OCT HOV DEC ANNUAL 

1941 1~. 14. 'lB. 12. 60. 46. 70. . 
-'. 2. ~., 

oJ .... .. 71. B. 34. 
1942 0. 7. 111. 2. 0. 1. al. ~. >i. 0. 0. 0. 10. 
1943 4. 0. 13. 0. 0. 0. 1. 0. 0. 0. 66. 12 .. B. 
1944 'JII • 6. Ill. 1. 133. ., 

~. II. ~. U. 0. 0. 13. 24 .. 
1945 0. 3. 0. 68. 4. ' 4. 0. 48. 0. 1. 0. 2. 11. 
1946 7. '12. H. l. 19. 66. ?1. t. :..!,' .. ~9. 15. 0. 23. 
1947 9. 0. 0. 0. 23. 1. 0. 0. 111. 111. 111. 12. 4. 
19413 6. ~2. 17. 1- 4. ~. II. ~. 'J. 111. 0. 0. 6. 
1949 I!. 2. 0. 36. 0. II. 111. 1 • 111. 133. 111. 19. 16. 
1930 23. 9. 0. I. 0. t ::i. 0. ~. "'. 0. 0. 0. 4. 
19::'1 0. 111. 0. 0. 0. 2 .. 111. iI. iI. 3. Il. iI. Il. 
19:52 Il. iI. II. 1'1. 17. 0. 0. e. ". iI. 2. 4. 3. 
1953 Il. Il. 0. 0. 51. 0. 14. 14. 43. Il. Il. Il. Ill. 
1954 0. 0. 0. ~. 0. 111. 0. ~. ". 0. 0. 0. 0. 
19~.t'!J 0. ~. 0. II. 3. 6. fl. 0. 111. 0. 0. Il. 1. 
19:56 Il. Il. Il. ~. Il. ~. II. 0. 'i. Il. Il. Il. 0. 
1957 0. 1. 'I jI. 1313. 55. ='5. Il. II. 0. 31l. 19. 0. .,., ....... 
1958 34. :52. 0. " 3. 0. ~. 0. Il. II. 1. 0. Il. 8. 
1959 27. 77. 1. 29. 4. H. II. 6. 2. 35. Il. 1. 16. 
1960 6. :21l. 1. ij. 0. 194. ).1. 1/. o .. ! .. 41. 3S. 38. 3l. 
1961 33. 3i' • 0. 1. 0. ~e. 26. Il. 126. 0. 13. 0. 24. 
1962 Il. 0. 0. U. 2. 'I. II. II. e. Il. 0. Il. l. 
1963 Il. Il. 0. Il. 0. 0. 0. II. 0. 0. Il. Il. Il. 
1964 II. 0. 6. 0. 0. 1. II. II. Ii. 1. 0. 1. 2. 
1'165 B. 2. 0. Il. 20. S. 0. Il. 0. 0. 2. ., 

3. ~. 

1966 3. 25. ::i. 12. 31. B. ?. 1 ,~. .i. 0. Il. Il. 11l. 
196i' 0. 0. 0. Il. 1. 0. iI. 0. 81. 25. 1. 0. 9 • 
1968 6. 6. 3. . 1. 61. 11.,7. 22. II. :~ . 5. Il. 1. 23. 
1969 0. 29. 36. 046. 25. 1. 0. iI. 0. Il. 1. 4. 12. 
1970 7. 0. JJ. 16. 23. 045. II. e. 1~!. 76. Il. 0. 18. 
19i'1 0. 0. 0. 1. 0. II. 0. Il. 6'1. .,~ 

~J. 2. B. B. 
1912 13. 13. 1. Il. 77. 0. 5. II. e. 0. ~ 

J. Il. 11l. 
1973 1. 23. 36. i'A. 23. lll. ~I. II. 158. 169. 11. 0. 51. 
1974 14. 3. 'I. Il. 38. 17. 0. . -.... t 1 • Il. 3. 7. 9 • 
1975 2. 2. 0. 0. 6. 113. 0. fl. II. 0. 0. 0. 10. 
19/6 0. 0. 0. ij. 0. 6. 4::;. II. 1. B. 13. 44. 10. 
197i' 3. 9. 0. 7. 0. 11. 0. 0. 2. 2. ~ .... 0. 3 • 
1978 S. 19. II. " iii. iii. ~. Il. ~. '? l. Il. UI. 1. ~ 

J. 

19i'9 6i'. 52. 11l. 8. 36. 15. 0. iI. 97. 0. 0. 6. 23. 

AVERAGE HI. 13. 9. 1" ~. 17. ?4·. tl. :5. hI. 17. 7. ~ 
J. 12. 

MAXIMUM 90. n. 70. 8B. 83. 194. 87. 48. 158. 169. 71. 44. 

MINIMUM Il. 0. 0. ij. 0. ~. II. II. e. Il. Il. 0. 

SlD.DEV. 19. 19. 1/. 23. :-'4. 46. j 9. 8. -,- . 
~/. .l/M .16. 10 • 



TABLE A-7 FLOOD SPILLS FROM LAKE TEXANA AS SIMULATED BY THE TWDB USING THE 
RESOP-II MODEL WITH INFLOWS TO THE RESERVOIR FROM DATA SET NO.3 AND 
WITH FIRM ANNUAL YIELD OPERATION AND NO BAY AND ESTUARY RELEASES [4] 

lWbB RESOP SPILLS FNO" LAKE TEXANA WITHOUT THf B&f RELEASE PNOGRAM IH DP~RAT)('N IN CFS 

Yt:AR JAN Ft:B ~IAR At-":~ HAY .JIJN .JUL ,'U,; ""f' OCT NOV DEC AN"IUAL 

1941 104S'. 660. 2195. 2410. 3586. 203'. 19"3. :<1:<9. 33i1. 16i19. 670. 210. 1432. 
11142 0. 92. 1J~. 1.53(,). 2. 0. 2:j~~. til. :!:\'I. ~ 109. 12 • 381. .... 
1943 212. 0. ~44. 1. 65. 2". 0. fl. 0. 0. 831. 669. 197. 
1944 2689. :5l3. 3i'46. 11. 2311- ::i0. ~. ~. '>''''. 3. 127. 872. 863. 
194~ 5!i9. 17S'. 108. 2549. iii. iii. fl. 11 1/. 1~5. 2. 0. 0. 384. 
1946 .599. 1:541 • 7kl4. 16:1. 866. ·.~:lt 6. 2:;~. ·J.6 c~. t4'Jt. 1986. 1337. 126. 971. 
194/ 1219. 3. 19/. 78. :1545. iii. 0. \0. 0. 0. 0. 0. 258. 
1941J Il. ~11l. 446. 0. 681. 4. Il. \I. \I. iii. iii. 0. 13;'. 
1945' 0. I!. iI. 1838. 76. iI. II. fl. fl. 3787. 33. lil21. 568" 19:5i1 432. 472. III. '10. iI. 114. ~. 0. .1. iii. iI. iI. 149. 
19::'1 iI. Il. iI. iI. iI. 0. Il. fl. 0. 0. 0. 0. 0. 
111:52 0. Il. III. 1,}:!. 1926. t84. III. II. II. 0. 0. 536 .. 239. 
1S'::'3 t.S'. Il. II. 0. 1::'07. iI. 0. /48. 9::>4. II. 0. 0. 272. 
11154 0. 0. 0. g. 0. 0. III. ~. \I. 0. 0. 0. 0. 
19~5 0. 0. iii. II. 0. II. iii. iii. iI. 0. 0. 0. 0. 
1956 0. 0. III. g. 0. II. III. II. .1. 0. 0. 0. iii. 
1951 0. II. II. 1433. '595. 1531. II. II. iii. 3194. 16117. 27. 785. 
1958 lL21. 2121. 4;:;. g. 3~2. iii. ~. II. t 9.1. 215. 152. 539. 384. 
1959 160. 32::'2. 53. 28::'S'. 316. 7M. 19. ?74. 1S'7. 1789. 608. 697. 889. 
1960 478. 6':;6. 61. 111. 256. 5~\l6. 1,:55. 1 '!8\1. t.l~ • 3335. 1793. 1899. 1352. 
1961 19B0. 3316. 68. 1. 0. 3\oE<~~. 1245. II. 5768. II. 1196. 0. 1360. 
1962 0. 0. III. ;:;4<). 61l. 146. t~2. 101. 101. 0. 0. 0. 71-
1963 0. 92. 8. 0. 8. fl. 0. 0. 0. II. 0. Il. 7. 
1964 0. iii. III. 0. 0. . !9. 0. II • 4U. 60. 0. Il. 42. 
1965 264. 844. 6. 0. :>369. 5~6. 0. II. Il. 0. 1291. 546. 487. 
1966 316. 965. :.!32. 101/. 2111l. loll. :52. :>'\It. ;.!>I. 0. .0. 0. 462. 
196i' 0. 0. iii. 0. II. iii. 8. to. 4139. 1134. 8. 0. 437. 
19613 2J73. :.!il. t31. 133. 2603. 66>10. 4!58. II. tt i'. 114. 58. 365. 1136. 
1969 170. 23~5. 119i1. 2224 .. 2678. 11l7. iii. 0. fl. iI. 0. 311. 742. 
1970 463. 1. 13''''. 0!0\1. ?812. S14. 42. 101. 11"'·j. 1887. 5. iI. 720. 
1971 0. 0. 0. iii. iii. iI. 0. II. n49. 1113. iii. 875. 362. 
11112 S1II2. \105. 147. 0. 4776. 495. 21 '2. 87. >1. iii. 0. 0. 597. 
1973 6. 463. 167::'. 4503. 609. l1i1371. 254. 29\0. 28t.i8. 227'5 .. 339. '50. 1960. 
1974 1 \l38 •. 1;:;4. 51. 2:5';'. 14.37 • 11166. 101. tt II. 4\1W!. 165. 1735. 554. 95? 
197::' 2111l. 1~'. 0. 440. 3493. 12M. 392. )76. 1/3. 13. 0. 431. 566 • 
1976 Il. 0. .a. ~15. 743. -'>86. . V~. 101. '1. 411. 379. 3530. 533. 
19n 350. 14::'8. 4. 192~. 70. El1I4. iii. 0. II. iI. 86. 0. 379. 
19/8 641. 463. 0. ~2. 0. .!::;4. 0. ~. 4:l.n. 131. 221. 61. 514. 
1975' 29~1. 1487. 583. 19i'3. :<1iI29. 7n. 31l7. S'. 3715. 8. 0. 0. 1235. 

AVEKA~E 5:58. ,5/6. 3·5.5. .sa l. 10/4 • t..,,, 1- :'!:'~8 .. t;~fl. 841. 596. 322. 342. 569. 

MAXIMUM 2S'SI .. 3316. 3746. 4!J~:) .. 4716. l0::17i' • 2~Et~. 12E10. Si'6fC. 3787. 1793. 3~30 .. 

MINIMUM 0. 0. 0. Id. iI. ~. ~. '-I. II. iii. I!!. B. 

SlD.I>EV. 8::9. 87El. 75~J .. 11'1i S'. 131'1". ::'.1 1 'f • 544. ::'94. 154i. 1065 .. 53.1 .. 60;) .. 



TABLE A-a FLOOD SPILLS AND RELEASES FROM LAKE TEXAN A AS SIMULATED BY THE TWDB 
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] 

TWDB RESOI" SPIL.LS ANI) RELE:r~St::S .... Rlli·1 LAKt:: T':XANA WIrH THE BI.F=: REU=':ASF=: f'RI)GRAM [N nF't:F,AT(I)N IN CFS 

YEAR 

1941 
!s'42 
1943 
1944 
194:5 
1946 
1947 
1948 
194') 
19~il 

1951 
19::'2 
1i'5J 
1954 
1i':5:5 
19~6 
1951 
1958 
1i':59 
19611 
1961 
1962 
1963 
1964 
196.5 
1966 
1967 
1961'1 
1969 
19/0 
1971 
1972 
1973 
19/4 
19/:5 
1976 
1977 
197£1 
19N 

AVE-RAG!: 

MAXIMUM 

MIIHMUM 

srn.Dt:v. 

JAN 

1~49. 

71. 
31. 

26tJS'. 
:533. 
104. 

1189. 
31. 
5. 

497. 
~ .... 
5. 

n. 
14. 
2. 
2. 
0. 

1063. 
1139. 

.5il3. 
19/9. 

7/. 
:24. 
~. 

42. 
314. 

5. 
264/. 

74. 
35i'. 

28. 
471. 

72. 
18S'~. 

:224. 
49. 

J.50. 
269. 

2918. 

511. 

2918. 

0. 

B l6. 

FE.B 

660. 
119. 
l0. 

342. 
ltv. 

13:5(;1. 
ill. 
126. 

5. 
45Ci. 

s. 
5. 

:57. 
7. 
5. 
2. 
3. 

2121. 
3219. 

630. 
3J16. 

93. 
44. 
s. 

;532. 
965. 

5. 
221. 

2U5. 
i7. 
38. 

94L 
121. 
212. 
198. 
'III. 

1472. 
477. 

1 ~tl7. 

564. 

JJ16. 

2. 

:366. 

MAR 

219;;;. 
124 .. 
29J. 

3719. 
"';;. 

70~. 
11';;. 

"D. 
H. 
55. 

:;. 
~. 

J" 
5. 
:5. 
0. 
:So 

106. 
9.:1. 

10 .... 
h!ltI. 
7~. 
33. 

S. 
63. 

23:5. 
:i. 

151. 
1L9~. 
1320. 

:29. 
12£:. 

1'1:3::;. 
87. 
l.s. 
39. 
tl7. 
,L' ..... 

::itjJ. 

35!l. 

3l19. 

0. 

lJll . 

M'I, 

2'1111. 
128:5. 

.s~. 
121. 

:2:;65. 
189. 
17.l. 

74. 
14.5<1. 

192. 
oj. 

200. 
~1. 

4. 
~. 

1. 
L!J'I. 

67. 
:234:5. 

162. 
10)#' •... 
399. 

9. 
5. 

:iU. 
1921. 

5. 
219. 

22'''-1. 
259. 

5. 
52. 

4:511. 
22l. 
3;;;'1. 
374. 

llHl. 
162. 

1'JJ:!. 

687. 

4:ll 1. 

1. 

liHtl. 

MAY 

:5'5B6. 
95. 

,,)..:;-.., 
.:,...;,} ...... 

;'211. 
70. 

fi51. 
1445. 
~83. 
216. 

76. 
4. 

1~,87 • 
1392. 

~ .... 
4. 
3. 

16:!6. 
?o82. 
319. 
:!59. 

:S8. 
141. 

5. 
S. 

2256. 
~121. 

4. 
:;>493. 
27';!6. 
n48. 

s. 
4751. 
676. 

1428. 
.34.58. 

[,39. 
201. 

30. 
3~47. 

106:1. 

41:51. 

3. 

I'Yl. 

.IUN 

~!~.I\! • 
159. 
t~~6. 
1 S'(;I. 
H2. 

28::-':<. 
9\!. 
[,0. 
1,9. 

~194. 

11. 
::!66. 

44. 
4. 
~ .... 
1. 

t:51l0. 
:~S' • 

6f1:5. 
M ... 6. 
~~1i1l3. 

31~. 
4. 

132. 
666. 
671. 

s. 
667/. 

:1.14. 
n8. 

:5. 
S~6. 

l\l:It 2. 
10K~. 
1346. 
607. 
lllJ7. 
3~1;!. 

AS:). 

108S'. 

IIl.H2. 

I. 

?\.1:~6. 

JUt 

199\!. 
?329. 

91. 
79. 
92. 

308. 
80. 
66. 
9:5. 
5!. 
s. 

<43. 
,3<4. 

:>. 
S. 
fl. 
S. 

61i1. 
11:10. 
671. 

1:.!2tl. 
82. 
5. 
6. 

11:5. 
1"L' • oJ. 

5. 
458. 

lB. 
llB. 

S. 
179. 
?9 7. 
1:'0. 
.149. 
3f12. 
U8. 
124. 
'7.1<4. 

~~17 •. 

n·,'9. 

0. 

~j~.3. 

Aur. 

4~:). 

15' • 
I, '1. 

j 54 .. 
fI.l::; • 
]91. 
tt'1. 
3~ •. 

t u. 
41. 
j. 

46. 
1,:5 1. 

:? 
!). 
3. 

.3.1. 

". t'l'4. 
126:;. 

141,. 
411. 

:$. 
~. 

Ii.!. 
1M. 

,5. 
134. 
~.I. 

9/. 
91. 

1 s:~. 
l.>.!.l. 
134. 
Ui6. 

41-. 
.I.S. 
41-. 

t61. 

16:'. 

U6S. 

.., 

}4",. 

sn' 

44". 
313. 

!';. 
306. 
l'il. 

149] • 
1 I-\:i. 
145. 
t 4,~. 
162. 

~j .. 

103. 
l1-\Wi. 

5. 
~:i .. 
4. 

'l·H. 
415. 
.11,:! • 
280. 

~1,4'i • 
121. 

:i. 
312. 

1:1.1. 
186. 

:\8.1 t. 
359. 

:.!:I. 
936. 

211011, • 
195. 

~B'5I. 
3BE<7. 

.3.!\I. 
169. 
til. 

39S'9. 
:\I,.5.! • 

886. 

"I, "Ill. 

4. 

1.4.1,; • 

OCT 

1412. 
99. 
5. 

29. 
16B. 

2013. 
5. 
5. 

3242. 
6. 
4. 
<4. 

37. 
3. 
4. 
3. 

2887. 
237. 

1664. 
3194. 

114. 
w .... 
r .... 

118. 
97. 
76. 

1173. 
216. 
28. 

1801. 
1127. 

131. 
2264. 
:69. 
158. 
411. 

49. 
246. 
197. 

601!. 

3242. 

3. 

965. 

NOV 

704. 
68. 

329. 
14. 
24. 

1309. 
~ . , . 
5. 

67. 
r .... 
~ .... 
6. 

24. 
0. 
0. 
3. 

1586. 
61-

622. 
1794. 
1050. 

5. 
5. 

24. 
824. 

10. 
S4. 
/'6. 
46. 
46. 
62. 
68. 

306. 
16119. 

47. 
136. 

53. 
80. 
50. 

286. 

1794. 

0. 

507. 

DEC 

192. 
61. 

669. 
430. 

43. 
1 '::-1:' 

... oJ. 
~ .... .. 
oJ. 

98R. 
r .... 
r 
oJ. 

266. 
42. 

B. 
0. 
2. 

85. 
173. 
649. 

1898. 
78. 

r .... 
r .... 
5. 

537. 
16. 
3t. 
79. 
58. 
29. 

822. 
28. 
92. 

553. 
55. 

3530. 
30. 
93. 
74. 

3B2. 

3530. 

0. 

649. 

ANNUAL 

1433. 
40B. 
173 • 
867. 
40B. 
947 • 
290 • 
13B. 
543. 
176 • 

~ .... 
213. 
283. 

4 . 
4 • ., 
~. 

774. 
380. 
890. 

1353. 
1367 • 

105 • 
13 • 
52. 

446. 
48B • 
425. 

1141. 
740. 
717. 
368. 
636. 

1922. 
957. 
568. 
533. 
413. 
487 • 

1252. 

562. 



APPENDIX B. 

1941-1979 MONTHLY TOTAL INFLOWS TO LAVACA BAY 
FOR CASES A, B, C AND D 



TABLE B·1 MONTHLY TOTAL INFLOWS TO LAVACA BAY FOR CASE A 

SUMMARY OF TOTAL INFLUWS INfO LAVACA BAY IN CFS 

Yf Ak 

).941 
1942 
1943 
1944 
194:5 
1946 
),941 
1948 
1949 
19!A1 
19~1 
19:,2 
19~)3 
1 "'::)4 
ly5::t 
1956 
19::;7 
19~J8 
19::;9 
1961! 
1961 
1962 
1963 
1964 
196::; 
1966 
196J 
196!J 
1969 
19711 
1971 
19/2 
19/3 
1 '0'4 
197c; 
1976 
19J1 
19/8 
l.97'J 

AVlf.:AGl 

MAXIMUM 

MHIlMUM 

S fll.l)'::V. 

JAN 

16J0. 
2Hl. 
422. 

327'8. 
1.083. 

7!l1. 
2146. 
3~9 .. 
147. 
I.>!:t 1- .. 

41. • 
~2. 

lJ7. 
32. 
.,~ 

....... 1 .. 

28. 
0. 

1891. 
3'111. 

10e'>' • 
2189. 

291U. 
,~84. 

11!8. 
1.24l. 
58/ .. 

J8. 
39:::1. 

417. 
88/. 

J3. 
9tJ6. 
'2.77. 

33;'7. 
~j24 .. 
11!6. 
8n. 
947. 

:;]. 4:;. 

9~8" 

J.1.1\5. 

0. 

1223. 

FEB 

11.19. 
4;;'1. 
1~i9. 

67:'. 
::;1\1. 

1843. 
260. 
876. 
'~I\~. 
60~j. 

34. 
148. 
20.3 • 

24. 
1'\1l9. 
10~ .. 
1 'J8. 

31311. 
43112. 

998. 
41M. 
n9. 
644. 
381. 

1'}3 I.. 
13~2. 

,S0. 
51~. 

,5':;46. 
154. 
l1<}0. 

160::'!. 
,SM. 
613. 
4:;4. 
88. 

2119. 
704. 

2::;:37. 

10~0. 

4/66. 

24 .. 

UiU. 

MAl': 

3"27 •. 
26~ .. 
8J6. 

4731. 
:.I~j2. 

11!fW. 
~4'2 .. 
67£l. 
3'19. 
108. 
')1. 
70. 
'} 1. 
22 .. 
21. 
7. 

166!. 
368. 
2f:i..:i. 
;;'j0. 

441. 
176. 

'}6. 

277. 
143. 
531 .. 

'\,:-i .. 
421. 

2 L89. 
1849. 

6:.1. 
496. 

3233. 
339. 
1 'J2. 
97. 

:.14:3. 
178. 

lU~I. 

706. 

4J:Il. 

7. 

J.\bl. 

Ar'l~ 

3b6(J. 
2393. 

lJ<) • 
2i·~.i. 

32/6. 
411. 
36". 
127. 

4026. 
413. 

'j ~l. 

1~,39 .. 
8:1 

1132. 
:H. 
44. 

36~) l • 
1 ~J9 .. 

43';1. 
38:,. 
26\}. 

139J. 
6il. 

112. 
L6';. 

1767. 
L8/. 
~j~8 .. 

331L. 
302. 
1/U. 
144. 

J0j·,. 
546. 

D.H. 
1124. 
2121. 
5t:1~ .. 

2'}6'J. 

128'1. 

l0,3'). 

44. 

1.,,4J. 

MAY 

6442. 
182. 
382. 

:'971.. 
t40. 

1149. 
1674. 
::111-

. 169. 
143. 

32. 
:1333. 
2513. 

150. 
1395. 

13. 
218.a. 

't32. 
799. 
~46 .. 
210. 
326. 

79. 
99. 

4532. 
:"782 .. 

198. 
:~857 .. 
,5866. 
:<418. 

119. 
7716. 
1::;19. 
1944. 
4132. 
1767. 
4
~., 

J~. 

78. 
5::'j~7 • 

1801. 

1716. 

13. 

t'J65. 

JlIN 

46<'1'l. 
24::-,. 
::!,S2. 
3~'("/. 

:·~49 . 
32~,~. 

1:10. 
1l tI. 
C!"l.l. 

11M" • 
t";t5. 
499. 

12. 
~7. 

.12l. 
?1. 

21o\t8. 
/9. 

t 1.62. 
~,e,t.t4. 

4·.~~;1. 

60:'. 
99. 

894. 
144~. 

8?:'. 
110. 

83:13. 
:14.3. 

13;'0. 
117. 

121/. 
1';9"18. 

19117. 
2;·!93. 
12:~5 • 
1 ~i9\l. 
6t1l. 

;~.HB. 

1778. 

1~;9~B. 

21. 

;.~'7 1.S" 

JUL 

26~!8. 

3321. 
:l"ll. 
149. 
1.1~. 

5'). 
t1/. 
200. 
1iB. 
14:'. 

11<}. 
84. 

t.11. 
9. 

t 27. 
23" 
.1/. 

?i'C)'. 
'~\.36. 
9~jeJ. 

t l·.~::;. 

3:1l. 
!)~9. 

14". 
.It 9. 
3"58. 
1 ·,~8. 
894. 
17l. 
37~, .. 
H3. 
6"tI. 
89l. 
296. 

11o\tJ. 
1486. 

.126. 
474. 
';4>1. 

~;:;,t.t. 

.3.1'~ 1. 

9. 

1,98. 

ALII. 

l47. 
:>18. 
'. ~j/. 
:~4H • 

t"llo\:'. 
11 HI. 

in::;" 
31'1. 

I '~- ., 
• ..J"" 

39. 
46. 
6b .. 

11. '1'1. 
3R. 

;.'1,4. 
:'9. 
14. 
80. 

~j\J4 .. 

2:"59 .. 
:i'T~~ .. 
1 1 'i. 
1,1o\:j. 
142. 
1 cit. 
4:?3. 
:-j.i!) • 
"''"1L. " ..:..~. 

1..1',' • 
H<4. 

t:l4cj. 
:~2;1. 

991. 
497. 
1,.1/ • 

9:> • 
1, 1 L. .-. .. 1 ... 1. 

1, :110\. 

39S'. 

'.~·"!~59 • 

::9. 

17:1. 

5H' 

:5H>i" 
7;<8. 
1, H. 
5:53. 
'2~j t .. 

3283. 
17 L. 
21 :L. 
' .. ~ 4 » .. 
1913. 
1,10\:1. 
1 ~,~:J .. 

119:1. 
2113. 
:-j) I ... 

4:-). 
I,'J/. 

11367. 
.5,~ ~. 

481'1. 
JAY,}. 
57~ .. 
110\' i. 
818. 
.~? .. ~.). 
235. 

599;; .. 
539. 
,l)/. 

1 91 ~J. 
3/..1/. 

287. 
.~.~jl·.~. 

61"8. 
AH'. 
2~3. 

T·?·.! .. 
7084. 
,5cj"H. 

1417, 

I,~'n. 

45 .. 

::>Io\H t. 

OCT 

1516. 
195. 

7B. 
10~) .. 
204. 

29:53. 
3~1 .. 
26. 

2448. 
:24 .. 

119. 
19. 
72. 
t', 
...J ...... 

74. 
2. 

~j51.5 .. 
549. 

1,509. 
6848. 
346. 
H)2. 

3B. 
195. 
344. 
114. 

1954. 
396. 
371. 

2347. 
1507. 
2~7. 

4530. 
519. 
321,. 

1641. 
325 .. 
404. 
180. 

979. 

6B4B. 

1587 .. 

NOV 

104B .. 
439. 

1.531. 
456 .. 

81.. 
2183 .. 

9';) 

43. 
1.38. 

12 .. 
39. 

'J69 .. 
~" .... ..:. .. 

1. 
2. 
1. 

~~\\ci4. 

.lIt. 
10,~6. 

:C860. 
2541.. 

121-
133. 
81. 

23713. 
55 .. 

1,76. 
265 .. 
288 .. 
123. 
1.5\\. 
133. 
967. 

2419. 
160. 
998. 
46~5. 

546 .. 
1.11. 

67:3. 

3jj)54 .. 

1. 

9\\ :.'. 

DICC 

382. 
;3213. 

11<1.17. 
1260. 

279. 
430. 
35~L 

29. 
1685 .. 

30. 
311. 

1324. 
93. 

1. 
.< 
" . 

T7 .. 
274. 
644. 
B92. 

211611. 
254 .. 
296. 
293. 

40. 
960. 
9~5. 

93. 
714. 
842. 

67. 
1648. 

109. 
353 .. 

1072. 
792 .. 

6.18:5. 
T7. 

202. 
190. 

654. 

6185. 

1. 

10:;3 .. 

AHNUAL 

2313. 
7'16. 
4~j7 ~ 

.1276. 
623. 

1574 .. 
51 (~ .. 
40.1. 
941. . 
2B2 .. 
219" 
672. 
495 .. 

~)"7 .. 
'l:i3 • 

32.. 
1.617 .. 

767 .. 
1.296. 
2034 .. 
2102. 

37Ci. 
21,0. 
271. 

1147. 
756 .. 
794. 

1715 .. 
131H. 
101lfl. 

761. 
1155 .. 
3312. 
1629. 
1062. 
1266. 
843. 
91l2 • 

2025. 

11312 .. 
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TABLE B·2 MONTHLY TOTAL INFLOWS TO LAVACA BAY FOR CASE B 

SUMMA~Y OF TOTAL INFLOWS INTO LAVACA BAY IN CFS 

Y':AR 

194J 
1942 
1943 
1.944 
1945 
1946 
1947 
1948 
1949 
19:50 
19~1 
19:52 
19tj3 
1954 
195~J 
1.956 
19~7 

19513 
1959 
1960 
1961 
1962 
1963 
1964 
1'i'6~ 
1966 
1967 
19613 
1969 
19/0 
19:11 
19n 
19/3 
1974 
19:1~J 

1976 
19/7 
19713 
1979 

AVEi~AbE 

MAXIMUM 

MINIMUM 

STI!. D!-_V. 

JAN 

1:164. 
147. 
39:1 • 

34'}B. 
1027. 

639. 
1939. 

3J.1.. 
13. 

723. 
26. 
20. 

1~~. 

30. 
2~. 

15. 
b. 

1913. 
3~2. 
167. 

3049. 
198. 
324. 

80. 
11:14. 

,;..~.,.., .. ,,,~. 
61. 

oJ?/4. 
391. 
853. 

60. 
'Ill. 
25~. 

J145. 
4n. 

99. 
7E1l. 

10116. 
46:"~. 

9l9. 

·\6~jR .. 

iii. 

l~fj:'. 

~-t:B 

12~9. 
:5\18. 
D6. 
oS I. 2. 
391. 

1.,.73. 
234. 
877. 
136. 
6/5. 

33. 
Ll7. 
2&l. 

23. 
15~0. 

97. 
198. 

3'129. 
41119. 

.,.9'5. 
4t,,/1' .. 

226. 
643. 
J,52. 

1925. 
1 :5,<,B. 

40. 
460. 

3595. 
1:57. 
Ell. 

1 ~83. 
74~. 

5:.28. 
443. 

132. 
2666. 

IJ2. 
2432. 

111.:j0. 

461 S'. 

23. 

1240. 

HAj~ 

36~)S' • 
:58:5 • 
904. 

:i LtlJ .. 
3~2. 

10,S\). 
~16 .. 
111';. 
36<;'. 

9ti. 
84. 

11. \). 
6~. 
2\0). 

"" .:.,..:,. .. 
I. 

2046. 
J<!\). 
234. 
<!.;'} • 
35/ .. 
1-I:i. 
87. 

4:26. 
15i'. 
::;07. 

42. 
J9~. 

2061. 
191:5. 

61. 
:.i1ll:5 • 

28EJ6. 
JI1'<1. 
181. 
92. 

302. 
1'<"). 

109<;'. 

1211l. 

518:='. 

7. 

IH'4. 

AI;'i~ 

3/5~J .. 
<!J3:l. 

125. 
:2..5 :.! .. 

3326. 
:58<). 
3~2. 

111. 
30:':-:>. 

~1Il'<l. 
5) .. 

13110. 
/1-
'/U. 
66. 
2U .. 

402~j. 
14};";. 

43/0. 
J,; 1. 
239. 

13·Hl. 
47. 
'J') • 

129. 
11'; l. 

1 i'5. 
4:1<). 

3782. 
4'<1':;. 

BB. 
11':;. 

72/~. 
48 I.. 

1204. 
111l"'·1. 
2996. 

.:.i1:::;. 
31 ~9. 

12tH. 

727'2. 

211l. 

lose .. 

MAY 

6~,10. 

182. 
37:'. 

~315. 

129. 
11:53. 
?232. 
~054. 

371. 
tS~j .. 
35. 

3348. 
?~43. 

149. 
1440. 

13. 
::'213. 

fl91. 
:lB4. 
445. 
, 51. 
239. 
73. 
77. 

42~8. 
2959_ 

;74. 
4123. 
4~'4? .. 
4172. 

91. 
1l1:;9. 
; 331. 
21~3. 
53311. 
11,97. 
412. 

13. 
~638" 

1B1l7. 

Rl ~.9 .. 

13. 

~\0'i'~). 

. .JIJN 

4;'1 f'. 
21.'3. 
;'f" • 
. P7. 
;'4f<. 

.~H:~~. 
, ~.9. 
1..l2. 
130. 

1069. 
j ::'6<". 
4/4. 

7~_' 

;!0. 
29f1. 

7. 
19f<:I. 

70. 
:10;'2. 
1~·5.1. 
4/~~,. 

:;1l4. 
fl4. 

1i77. 
14';0. 

91,5. 
~" 
,,~ 

1l892. 
34f'. 
e~32. 

:J 4~,. 

10:;0. 
156~'1. 

:>'~"'9. 
201 1<. 
1 1 13. 
12[,11. 
1.~5 .. 

::'4[,11. 

17',7. 

1 ~:;b?:I. 

I. 

:'991<. 

. lUI. 

'5S'fr .. 
.!>1.I4. 

31<1. 
t.l7. 
126. 
!-j t.3 .. 
135. 
1'~9. 
238. 
t15 .. .,L 

" oJ. 

''11. 
S'~,. 

8. 
3~'. 

'!0. 
?l. 

~~8'2 .. 
179. 

1~i4. 

199:<. 
'>,1>4 • 
403. 
tn. 
1 B:'. 
.113. 
109. 
~7'2 .. 
D7. 
.106. 
U6. 
ill9. 
Et4~. 

'149. 
10'7. 
9~6. 

?4~. 
,!,~~, 

6;'9. 

';00. 

3f134. 

Il. 

'/113. 

(11)1; 

i'~,4 .. 
:.!:~:) 

.164. 
;'H. 

1491<. 
1 U·.!. 

j 7~ ... 
4/. 

~b:· ... 
41l. 
41. 
J,.S .. 

D8S<. 
:U .. 

~5:··. 
:>,1, • 
:3f1. 
'I i' • 

b0~i. 
,~~,U. 

229 .. 
Ill. 
69. 

1..1~. 
11 [,. 
44.,.. 
41S<. 
t ""l. 
)] H. 
14;! • 

l::n;'. 
:\1.1. 
II?? • 
41\. 
44:1 • 
Ill. 
n. 
,S/. 

~'3~, .. 

.Illl. 

;:>087. 

:16. 

Ali:? • 

sl~e 

56:1. 
6).;. 
125. 
I, 1. ,.; • 

'1 ;'. 
:-L~:-)f..l, 

146. 
17·!. 
;:>1<3. 
1.1,'1. 
55:.0"). 
1. <'\ t •• 

1196. 
iv. 

344. 
!";;! .. 

6/3. 
1 ~.IY. 

440. 
.\1, v. 

B11<3. 
411 .. 

77. 
"'4,~. 
If16. 
.").).) 
"-".'." 

6740. 
4h. 
290. 

171,~. 

42<17. 
"4.;. 

3381<. 
51iH. 

416. 
~?~'/ .. 
217. 

7ci.3H. 
48[,3. 

1.4.~4 • 

810;<,. 

:-=j~! .. 

224:.' .. 

OCT 

1895. 
I.B2. 
65" 
89. 

21 ~) .. 
3548. 

35 .. 
26. 

4414. 
24 .. 

115. 
18. 
63. 
24. 
48. 
1.3. 

5273. 
~)51 .. 

2190. 
7105. 

271-
96. 
21. 

1.72 .. 
317. 

95 .. 
21:31. 

29(";'. 
425. 

2340. 
1625. 

170. 
4356. 

439. 
21:i. 

1589_ 
1<,12. 
392. 
172. 

Hl57. 

710!~. 

1.3. 

1 'J~7. 

I~OV 

IH13 .. 
377. 

.1440. 
425. 

44. 
21102. 

89. 
36. 

128. 
l.1. 
36. 

796. 
43. 
0. 
2. 

14. 
2874. 

316. 
951 .. 

2785. 
2444. 

51. 
123. 

67. 
2:317. 

29. 
159. 
246. 
201. 
106. 
16l. 
181. 
708. 

2475. 
9 ·-.J. 

974. 
549. 
489 • 
120. 

640. 

2874. 

0. 

877 .. 

DEC 

423. 
190. 

1080. 
U:>1. 
2)3. 
403. 
322. 

28. 
1640. 

20. 
::9. 

1.100. 
88. 
0. 
c 
.J • 

80. 
245. 
760. 
982. 

2596. 
220. 
237. 
242. 
58. 

8']1. 
39. 
77. 

674. 
812. 

64. 
1585. 

63. 
298. 
936. 
824. 

6058. 
7B. 

229. 
164. 

638. 

60~:;8 • 

iI. 

1056 .. 

t,NHUAL 

2:380. 
754 .. 
450 .. 

1.3:10 • 
64~j. 

1.6'57. 
534. 
3(";'2" 
969. 
288. 
189. 
635. 
503. 
38. 

332. 
30. 

1636. 
800. 

13613. 
2155_ 
2157. 
323. 
180. 
282. 

.101313. 
765. 
847. 

1756. 
13::j1 .. 
1133. 

80:3. 
U53. 
3175 .. 
1576. 
1062. 
1170. 
795. 

1004. 
2128. 

1.021. • 

.. 

.. 
( 

( 

( 

( 
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TABLE B·3 MONTHLY TOTAL INFLOWS TO LAVACA BAY FOR CASE C 

SUMMARY OF fOTAl INFLOWS INfO LAVACA BAY IN CFS 

YEAf~ 

1941 
1942 
1943 
1944 
1945 
1946 
1.941 
194& 
194') 
19~0 
19:51 
19~2 

1953 
19~4 

19:'.:; 
1956 
19:'.1 
195& 
19::;9 
1960 
1961 
1962 
1963 
1964 
196::; 
1966 
1967 
196fl 
196') 
1970 
1971 
1972 
19/3 
1974 
19/:5 
1976 
1917 
19/8 
1919 

AVlRAG~ 

MAXIMUM 

MINIMUM 

S rD. J)t::V. 

JAN 

1671. 
72. 

312. 
3460. 

926. 
4~'b. 

1863. 
67. 
37. 

621. 
15. 
11-

1\18. 
16. 
10. 
6. 
0. 

1823. 
246. 
6/1. 

2%4. 
96. 
~3. 

36. 
861. 
441. 

".:-". 37/7. 
2t:J3. 
74l. 

33. 
8/2. 

71. 
3060. 
31\. 
~0 .. 

698. 
7'17. 

4;;82. 

821). 

4::;132. 

0. 

LJ.'J2. 

FE.B 

11.51.. 
17&. 
61. 

514. 
295. 

18Ks. 
12~. 

731. 
113\!. 
5B7. 

18. 
37. 
:'.9. 
13. 

6::;1.. 
18. 
~4. 

336ft. 
4498. 

8'1'( • 
4:5111. 

96. 
4L0. 
74. 

11l:53. 
1279. 

22. 
371. 

3,)14. 
74. 
37. 

1380. 
6:-;8. 
397. 
333. 

43. 
2:;)61. 
6~0. 

2349. 

921. 

4::i\! 1. 

13. 

J.245. 

MAR 

3:;;S4. 
261. 
'166. 

511 'I. 
:2J6. 
'I6i1. 
40.5. 
618. 
Ii. 
43. 
2~. 
24. 
33. 
12. 
l6. 
7. 

491. 
2:11. 
[::;9. 
14/. 
2.51. 
n. 
49. 
9~. 

13'7. 
38&. 

2J. 
299. 

191:;. 
1792. 

3/. 
375. 

2113. 
181. 
96. 
5:). 

!l3'J. 
10<',. 
913';. 

t.f:19. 

:511'7. 

7. 

1.\!79. 

WI< 

J,SS,) • 
22~j .. 

,SIl. 
14fJ. 

323;i. 
2i5. 
'2 4f). 

44. 
29LJ. 

217. 
16. 

446. 
Sil. 
85. 
3 " 

4' 

4. 
:.2.] .. \~. 

7B. 
'I''! L5. 

226. 
118. 

1182. 
JIl. 
74. 
lL. 

1645. 
15. 

3!'JS. 
36/3. 
29/ . 
31. 
64. 

'1163. 
335. 

hl:W. 
74~J. 

2t16:i. 
309. 

3l<1S:i. 

11~;6. 

1163. 

4 .. 

161,; • 

MAY 

1,429. 
89. 

177. 
3::>14. 

60. 
11149. 
2153. 
1874. 

2.30. 
79. 
11. 

~/.;)38 .. 
2240. 

69. 
697. 

8. 
2111. 
742. 
662. 
341. 

93. 
358. 
30. 
30. 

40t0. 
:1876. 

39. 
4024. 
4127. 
4086. 

24. 
7961. 
11137. 
1979. 
5225. 
1~69. 

281. 
42 .. 

5525. 

176~'. 

1961. 

8. 

2~82. 

JUN 

4t05. 
~4. 

\,S!.. 
HI/. 
ll6. 

3711'>'. 
10. 
76. 
62. 

9~'3. 
.3::!4. 
31<';. 
~!8. 

';. 

!t5. 
1-

t>l66. 
:<1. 

>1';9. 
6874. 
4497. 

391<1. 
29. 

3:-\5. 
t?4 7. 

8:'2. 
12. 

8777. 
2c?0. 

10~·'I. 
90. 

8'12. 
1';493. 

19:'7. 
1>11,::;. 
978. 

u t2. 
4%. 

:H"I6. 

160: •• 

1';4'13. 

1 • 

:'9'1"1. 

JUL 

:~4ie .. 
374:!. 

t\:!. 
'''l .. J,",- .. 

.\2. 
3n. 

:\.5. 
4[~. 

66. 
:>9. 
7. 

;>9. 
.53. 

2. 
12. 
17. 
t 5. 

I ~. 1 • 
If.!. 

8~.9. 
t>l,\S. 

157. 
7'2. 
1 B. 
49. 

141. 
4. 

688. 
49. 

103. 
t 9. 

324. 
1,4::;. 

63. 
.n7. 
710. 
64. 
43. 

415. 

370. 

.5l42. 

? .. 

7::;:? 

Alii. 

~)9 t .. 
77. 
~t::j " 
49. 

1 ?I1H. 
'I7~. 

21,. 
:t~, .. 
>II. 

b. 
~! • 

2~ .. 
'1'/4. . -,. 

1. '; 1. 
0. 
:1_ 

15 .. 
.S~j t. 

lS'3'; • 
':P. 
21. 

>I. 
26. 
J " 

' .. 
='5£t .. 

\9. 
71. 
.\1. 
4!"1. 

64,S. 
194. 
4:';.5. 
:~31. 

~~l~ .. 
41. 
.V. 
;>~. 
,',' n~ .• 

::>34. 

19.56. 

0. 

41.1. 

SEt' 

4 ·?'l. 
518. 
:V,. 

312. 
t :~'.! .. 

3144. 
tI. 
/0. 
.~~j .. 

7. 
tH. 

18. 
tWI'J • 

8. 
44. 

0. 
t!'II. 
588. 
'2/4. 
215. 

791,/. 
1~4. 

I. 
611'1. 

~! t .. 
64. 

6 t"l:';. 
231. 

5.;. 
1544. 
31'111. 

'lB. 
,3:~~j~ • 
5614. 

:.~~jtr' • 
70. 
6,). 

7196. 
46'111. 

125~ .. 

7967. 

0. 

~:!' .. ~~ . ., .. 

OCT 

11'11. 9" 
87. 
27 .. 
38. 
45" 

3458 .. 
1

"· 
, . 

11. 
4305 .. 

~ 
-'. 

32. 
4" 

26. 

~ 
-'. 
1. 

5128 .. 
44~.i .. 

20t18. 
7007. 

158_ 
59. .' -'. 

102. 
88. 
19. 

21'100. 
164. 
123_ 

222Y. 
1499. 

40. 
4237. 

311'1. 
70. 

1316. 
2B. 

256. 
73. 

957 .. 

71301'. 

1. 

1695 .. 

~IOV 

9B6. 
196. 

H'130. 
229 .. 

20. 
2014. 

35. 
14. 
71. 

6. 
14" 

291'1. 
lB. 
0. 
2. 
1'1. 

2784. 
219. 
842. 

2681'1. 
2305 .. 

36. 
20. 
11. 

2111. 
19. 
85. 

107. 
65 .. 
46. 
1'13. 
4~ CJ. 

567. 
237~). 

'lB. 
771. 
'll:' 'l 
4;::,14. 

365. 
49. 

534 .. 

2'784. 

0. 

8~;\1 .. 

DEC 

313. 
82. 

1.008. 
11'146. 

35_ 
302. 
~;7 • 
16. 

1482. 
11. 
1.4. 

9'1~ 
~...J. 

17. 
0. 
~ 
.J. 

3:3. 
147. 
655. 
868. 

2531. 
126. 

60. 
39. 
16. 

827. 
22. 
46. 

568. 
612. 

3!:;. 
1439. 

35. 
178. 
842. 
6.W. 

5975. 
47. 

13~:;. 

65. 

54~:;. 

5975. 

0. 

104B. 

A~INLJAl 

2275. 
636. 
321.. 

1212 .. 
527. 

1542 .. 
427 .. 
295. 
801. 
21'1'7. 
51. 

4~:;6 .. 
394. 

18. 
142. 

8. 
1316. 

674. 
1232 .. 
2033. 
2035. 

205. 
63. 

118. 
932. 
661'1. 
701. 

1618. 
1209. 
1015. 

647. 
1026. 
3038. 
1440. 

926. 
1036. 

664. 
B~)6 .. 

2012. 

891. 



'" 

( 
TABLE B·4 MONTHLY TOTAL INFLOWS TO LAVACA BAY FOR CASE D 

SUMMARY OF TOTAL IN~LUWS INfO LAVACA BAY IN CFS 

YlAf.: 

1941 
1942 
194,5 
1944 
194:5 
1946 
1941 
1948 
1949 
19~Ai! 

1951 
19~2 

19::;3 
19~4 

19::i5 
1956 
19:57 
195B 
19::;9 
1960 
1961 
1962 
1963 
1964 
196::; 
1966 
1967 
1968 
1969 
1970 ' 
1971 
19/2 
1'17,5 
19/4 
19/5 
1976 
1977 
19/'B 
1919 

AVlRAGl 

MAXIMUM 

MHIIMUM 

S rD. Di:~V. 

JAN 

1 i>J 1.. 
14:; • 
1\32. 

3461'1. 
"J\!0. 
194. 

18.53. 
99. 
12. 

6:;6. 
20. 
16. 

141 .• 
30. 
l.2. 
7. 
0. 

1765. 
:2/5. 
696. 

2964. 
1/3. 
h!1. 
41. 

644. 
441'1. 

.30. 
36:>0. 

1137 • 
6:;4. 

60. 
B4:!. 
144. 

31'117. 
.5',>:5. 

9E!. 
698. 
42!J .. 

4::;49. 

81'11. 

4::;49. 

1'1. 

1 l.7ll. 

FEB 

1.131. 
20~. 

1.50. 
54:S. 
.3'1l.3. 

181'2. 
2~13. 

347. 
185. 
~75 .. 
2~~ • 
42. 

11~;. 

21. 
6:;6. 

21. 
1l7. 

3~,60. 
4465. 
8n. 

4::;01. 
190. 
362. 
/9. 

1~1! • 
12:19. 

27 .. 
3Bl. 

34,54. 
15~ .. 
76. 

1416. 
.316. 
4~~1. 

3/4. 
82. 

2515. 
664. 

2,549. 

909. 

4~jl61.. 

21. 

12.5';~ .. 

MAf( 

.5584. 
219. 
::i HI. 

:=j0S'1 .. 
'")"''l 
..:;. ......... 
961-
.321. 
586. 
1'16. 
98. 
,"),'.' 

~". 
2S'" 
6-1. 
li'. 
::!\-). 

7. 
49'). 
272. 
2k11. 
192. 
:2:12. 
14B. 
~l. 

100. 
1'16. 
38B. 

.32 • 
319. 

191:1. 
1718. 

51. 
351.,. 

2::;3J. 
214. 
1/3. 
92. 

2'/2. 
151 .. 
9U::i. 

591. 

::i\l'1!. • 

7. 

11653. 

Af'R 

36tl'J • 
22~4 .. 

123. 
")L ~I 
,oJ ..... 

32j\). 
29/. 
.3" 'I. 
1]:1 • 

2S1;';j. 
311. 

2\). 
4:=.14 .. 

71-
89. 
.36. 

6. 
21~~~ .. 

145. 
42~"l .. 

277. 
"23Y. 
942. 
39. 
79. 

129. 
1649. 

1l1<I. 
444. 

36/3. 
3!:16. 

.56. 
1l6. 

117:.1. 
:~26. 

942. 
99:,. 

2/~JU .. 
420. 

.3\!5·1. 

1142. 

Jl/I<I. 

6. 

1,',0'1. 

MAY 

1,429. 
182. 
31,4. 

:<113. 
129. 

1035. 
20):53. 
1:176. 

.571. 
155. 

16. 
:'f<99. 
21::!5 .. 

74. 
701. 

11. 
2142. 
672. 
656. 
344. 
1:51. 
:>39. 

34. 
35. 

.3897. 
:'886. 

43. 
3914. 
41/5. 
~022. 

29. 
7936. 
1254" 
1969. 
5171. 
1464 .. 

412. 
73. 

:5542 .. 

1751'\ .. 

1916. 

:Il. 

'1147. 

JIIN 

4 t114. 
;'1 3. 
~!"'1. 
3::')'. 
:~4>'1. 

37)/'. 
t';9. 
13:'. 
t.511. 
743. 
.5~:; • 
46f<. 
l2. 
HI. 

12~. 

2. 
191:5. 

70. 
>141. 

6//4. 
4·.~9 7. ..c 

OJoJ .. I .. 

.S.3 • 
4:'ft. 

U:57. 
8:"2. 

17. 
87/3. 

.\48. 
1213. 

9:;. 
90:<. 

1,j4:~8. 

19~,:.f,. 

1944. 
899. 

1..,1.4. 
494. 

:n84. 

1631. 

1";4··~8. 

:? .. 

:~9:~j9 .. 

.IUL 

21l7. 
34'111. 

'2'~~ 4 .. 
131 • 
12i. 
4:'>'<'>. 
11..l. 
115. 1.., t. 

79. 
12. 
/:~. ..,7. 
4. 

17. 
17. 
21. 

1 Ell. 
t59. 
f<7~,. 

t:lt 7. 
137. 

77. 
;>4. 

11,4. 
21 4. 

9. 
6ft8. 
126. 
179. 
24. 

29? 
687. 
1 f<:'-'. 
194. 
M:' • 
t82. 
''':1. 
.1>12. 

39Y. 

.149\!. 

4. 

/l1fl. 

AU!. 

M;J • 
21 iI. 
t·.'!!. 
2i1:;. 
9U. 
C;O~)~) .. 

1. ~,;. 
4:1 • 

)1111. 
4ft. 
/. 

M. 
91111. 

7. 
1.~j6. 

4. 
.\: I. 
El/ • 

'-!J t. 
:J92? 

:'!:'!~·l .. 
61. 
1\. 
3l. 

1.1.., • 
~2~~. 

:~:.~ .. 
196. 
'Jt • 

)42. 
l.3/ • 
~·~9. 

44:;. 
:"45. 
:~)-J:-j .. 

87. 
7.5. 
67. 

',~:\4. 

;'69. 

1. '1~'.~. 

4. 

11.1. 

SrF' 

,; .l!.\. 
60L 

41.. 
5?i' .. 
:~11 4 • 

3143. 
t ~t,! .. 
164. 
till.. 
169. 
1. 4.~. 
121. 

11611. 
1~. 

49. 
4. 

.\9:1. 
810. 
4111. 
361. 

184/. 
274. 

1 ., 

514. 
111'\. 
222. 

5791-,. 
473. 

>'Ill. 
1315. 
3:;6tl. 

::'43. 
3:~::;!-I. 

5470. 
41,S. 
239. 
?1I. 

6862. 
4~j:»j~ 

1297. 

184/ • 

4. 

·.·~~·I-,!. 

OCT 

1622 .. 
182. 

32. 
64. 

211.. 
3485. .. .. .:. . .:. ... 

16. 
3761. 

12 .. 
36. 

B. 
63. 

t .... 
9 .. 
4. 

4821.. 
467. 

1964. 
6866. 

271 .. 
64. 
10. 

160. 
184. 

95. 
2039. 

265. 
151. 

2141. 
1512. 

170. 
4~!27 .. 

414. 
215. 

1316. 
78. 

371. 
172. 

962 .. 

6866. 

4. 

J.612. 

NOV 

1020. 
155. 
'52B. 
116. 

44. 
1986. 

40. 
19 .. 

J.0::i. 
I'll. 
1.9. 

2'16. 
42. 
0. 
2. 
3. 

2763. 
127. 
856. 

2681. 
21.60. 

41. 
25. 
34. 

1644. 
29. 

139. 
114. 
1.12. 

8,7. 
144. 
113. 
533. 

2248. 
94. 

529. 
21.8. 
223 .. 

99. 

49'7 .. 

2763. 

0. 

80~~. 

DEC 

296. 
131. 

1008. 
6\H. 

7B. 
331. 

62. 
:2:t .. 

1449. 
16. 
19. 

b5~j. 

58. 
0 • 
~ 
• J. 

3 1:-
" . 

205. 
290. 
821i1. 

2'530 .. 
203. 

6 '" ,J. 

44. 
21. 

81.B. 
38. 
77. 

282. 
358. 
64. 

1.385. 
63. 

220. 
841. 
26.~. 

597~:; .. 
78. 

16'7. 
139. 

5e5. 

591'~j • 

0. 

!.iB{;. 

A~I~IUAL 

2276. 
663. 
2'17. 

1216. 
':;51 ... 

1519. 
459 • 
288. 
776 • 
234. 

::'.i6. 
430. 
410. 

22 .. 
146 . 

10. 
1.30,;. 
670. 

1.232. 
2033. 
2042. 

239 .. 
68. 

128. 
B91. 
686. 
689. 

1623. 
1207. 
1012. 

645. 
1Il6:, • 
3001.. 
1437. 
928. 

1037. 
698. 
829. 

2029. 

8'13. 



APPENDIX C. 

1941-1979 MONTHLY TOTAL FLOWS 
AT LAVACA AND NAVIDAD RIVER GAGE SITES 

FOR CASES A', B', C' AND D' 



TABLE C-1 MONTHLY TOTAL INFLOWS TO LAVACA BAY FOR CASE A' 

SUMMAF<Y ilF TLHAL f.f'I:ECTIVI~ f'Ll1w:; Af nit: LQI.~.:R GAG!': SIIES f1N TH>: I_AVAI:A ANI) NAV[OAO R[VI,~R:·; IN CFS 

YEAf~ 

1941 
1942 
1943 
1'f44 
194:; 
1'f46 
1941 
1'f48 
1949 
19:00 
1.951 
1952 
19:5..1 
1954 
195;:; 
19ti6 
19cil 
1'f58 
19~i9 

1960 
1961 
1962 
1963 
1'f64 
196.3 
1'f66 
1961 
1968 
1969 
19/0 
1911 
19/2 
19/3 
1974 
1915 
19/6 
19" 
1978 
1919 

AVl:.f<AGl 

MAXIMUM 

~aH1MUM 

SrD.DI'-V. 

JAN 

l:jIH. 
144. 
• ~13. 

23~7. 

110121. 
~8~. 

1913. 
30~J. 

13. 
5!J3. 

26. 
20. 

1.55. 
30. 
24. 
1~ .. 
0. 

1701. 
214. 
7::7. 

24/6. 
1911. 
..123. 

80. 
1.165. 
460. 

61. 
37::1-

391. 
7:;0. 

60. 
83:;. 
241. 

3(ij~5. 

4';8. 
9« • 

145. 
8:; 7. 

4202. 

8i'f. 

42~2. 

0. 

h!':;6. 

FE.l< 

1.~)36. 

200. 
1.36 • 
58/ .. 
..II:;. 

1622. 
:.:~J4 .. 
73~Jo 
136. 
476. 

.53. 
137. 
116. 

23. 
1430. 

97. 
1. 9 7. 

271/ .. 
..I:m0. 

883. 
4114. 

",,,,)L .:. .... ;;). 

625. 
34~. 

ItlLl. 
10l7. 

40. 
404. 

3163. 
142. 
81. 

1454. 
~..)a. 

520. 
4~6. 

82. 
2:513. 

609. 
2136. 

912. 

411.4. 

23 .. 

1.1l45. 

MU,: 

2'lH2 .. 
198. 
1/'}. 

407!. 
26Ll. 
'f12. 
::; 1'\. 
597 .. 
j6'l. 
9~ .. 
l3..:j .. 

68" 
67. 
21. 
21-

7. 
16l.2. 

3:l6. 
L5J. 
218. 
0561. 
149. 

139. 
241_ 
U::i. 
50~. 

4-1. 
391. 

19~il. 
1442. 

6 L. 
488. 

2J~2. 

302. 
184. 

94. 
..Il<1i. 
175 .. 

1 1<1 J.2. 

620. 

4~111. 

7. 

') i.0. 

Af'I< 

J~~j!~2 .. 

23::!t<. 
121-
2~4. 

2J~a. 

3M. 
34'1. 
114. 

2')\0),.:">. 

360. 
4:1. 

1 i 411. 
Ll:! • 

102. 
61-
29. 

3..16". 
1~6. 

41<1':;; L. 
364. 
24'l. 

1292. 
61l. 

112. 
l·\J. 

1482. 
18~. 

480. 
o5~:5/. 

2:;3. 
<J ·l. 

13/ • 
6421.. 

436. 
1211. 
Il06. 
2631. 

4«/. 
2Llo5':;;. 

1 i 58. 

6421.. 

2'f. 

1 'l'l 1 • 

MAY 

5815. 
179. 
367. 

::>318. 
122. 
~86. 

14,58. 
;'~:32 • 

.366. 
130. 

29_ 
:'896. 
2092_ 

149. 
1314. 

9. 
t809. 
899. 
7138. 
4"0. 
116. 
249. 

79. 
83. 

4t73. 
?~36. 

loS3. 
3380. 
..I:'i49. 
3:>36. 

92. 
7271. 
t191. 
1452 .. 
4290. 
:J 715. 
42l. 

74. 
5217. 

162/. 

12/1. 

9. 

1'12.5. 

JUN 

.19>!~j. 

19~,. 

·.~i~. 

3(i13. 
~~:w. 

311!1l. 
t 42. 
114. 
t 1.6. 

10116. 
121,9. 

48;' • 
~j9_ 

8. 
294. 

111. 
tM!2. 

"'8. 
996. 

4::'~ift. 
.IIiI-j'l. 

596. 
99. 

7'f0. 
t 11 2. 
640. 

19. 
68~'\~ .. 

:~':l.3 • 
98:1. 
1. 1:5. 

1~6~I .. 
14:~1:i. 

17"'2. 
1 ,~,j t. 
1098. 
1'196. 
"3/. 

2i!8,3. 

1498. 

t 4:~15. 

B. 

.'~-j66 • 

JUl 

t :HI. 
,;)7~'c.. 
~~n. 
:J ~l,~,. 

L?~. 

4!"Jeir 
U8. 
1/3. 
).39 .. 
H'I!I. 

22_ 
/0. 

1<\8. 
~ .... 

.16. 
17. 
.14. 

279. 
1. 9 t. 
849. 

16:16. 
~'9~!. 

VI. 
13~J. 

i~~~ .. 
349. 
1~4. 

73fl. 
1.46. 
310. 
t :~1. 
49~J. 

848. 
?::"l. 
'>'9B. 
845. 
2~j4. 

1 6«. ..-. .,.., 
.J .... "- .. 

4;>6. 

:U2,S. 

L.... 
S:-;7. 

AlI(; 

1 t7. 
;'18. 
1.:'iI. 
'34. 
!'~."j~ • 

1. 151 It 

t,~ '\. 
::)6 .. 

. .. ~~-,: l. 
27. 
\/. 
60. 

l:lt. 
21:. h 

"?~j:~ .. 
23. 
,I t. 
78. 

1L~. 

:l94~J .. 
~~~j~ .. 

94. 
Ill. 

1 4:'. 
1..11. 
35:1. 
,IH~. 

:>03. 
LY. 
14~, .. 

t!;~>l. 

317. 
6 ·,·-~ .. J • 

4:>8. 
44'1. 
80. 
8/. 
4?_ 

16,). 

323. 

194:5. 

:'3. 

4'1:3. 

SE F' 

?,~~, • 
604. 
t '. 'I.. 
516. 
:.~"'f{. 

30::>2. 
1.\ 1. 
164. 
l'lli. 
1~3. 
51~'j _ 

1313. 
1 t·.·~». 

~,6. 

3T~ .. 
40. 

I, 7'l. 
1003. 
.I~'l. 

366. 
oS4":~ • 

433. 
:f2. 

701'1. 
t'>'l,. 
226. 

';46/. 
478. 
'~'11 • 

15"/? 
.5.I:·~') • 

239. 
19'j/. 
5737. 

4 ... ~:~ _ 
244. 
..~ 1.>1. 

6865. 
.\t t 1. 

1231. 

I,>lc~:'i. 

,\I' • 

I. :1:1.;. 

OCT 

8ll. 
183. 
67. 
90. 

192. 
2416. 

34. 
24. 

23135_ 
23 .. 

113. 
16. 
67. 
..,~ _ .... 
51.. 

2 .. 
50J.4 .. 

4132. 
1l24. 
6312. 
276. 
101. 

..,~ 

L .... 

155" 
321. 

99. 
1824. 
268. 
329. 

1523. 
1274. 

118. 
3849. 

418. 
212_ 

15fl6. 
165. 
~345. 

158. 

831. 

6J12. 

" 

1422. 

NDV 

8 <:·,..' 
... 1...:-. 

318 .. 
64~;. 

426. 
44. 

1943. 
89. 
36. 

128. 
11. 
T7. 

68~:j .. 
43. 
0. 
2. 
1. 

281.7. 
'")1;"0:
......J,J .. 

871. 
244:3. 
2198. 

49. 
123 . 
64. 

2305. 
29" 

157 .. 
215 .. 
201. 
106. 
133. 
111. 
666. 

2266. 
9~j. 

822. 
437. 
39~. 
1.07. 

567 .. 

28J.1'. 

0. 

[J(j8. 

DEC 

3"4. 
19~. 

'/53. 
9fl 1. 
21.0. 
40:3. 
234. 

28. 
1.31:'. 

20. 
29_ 

1 ~fl'i. 
88. 

1. 
~ . , . 

7/. 
245. 
51 ~). 
7'/3. 

1654. 
21.9. 
238. 
241.-

29. 
82B. 

3'l. 
7/. 

6l3. 
740. 
M. 

1'462. 
63. 

295. 
811. 
741l. 

5fJ 1t. 
75. 

176. 
1"B. 

560. 

::';8.1.1_ 

1. 

971'1. 

AN~IUAL 

1.978 • 
624. 
3:;7. 

11!124 • 
514. 

13(,5 .. 
453 .. 
3{'3. 
T51'1 .. 
243. 
188. 
570 .. 
406. 
37. 

31.5 • 
27 .. 

1460. 
6'l3. 

1095. 
17:34 .. 
181? 
324. 
185. 
238. 

1063. 
642. 
712. 

14112. 
1170. 

8132. 
683. 

1054 .. 
2795. 
1449. 
933. 

1141 • 
732 .. 
891. 

1.81.8. 

BlB. 

l 

( 

( 

( 



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

LIJHMARY OF TOTAL ~F~ECTIV~ FLDWS AT THE LDWlR GAG~ BITFS ON lH~ 1 AVArA AND NAVIDAD R1VFRS IN eFS 

Y£AI~ 

1941 
1942 
1943 
1 'i'4 4 
194~ 

1946 
1947 
H48 
1949 
19~,i<1 

19~1 

1. 'J~j2 
1953 
195'\ 
19~J~ 

1956 
19~J i' 
19:',8 
19~9 

19MI 
1961 
1962 
1963 
1964 
196~ 

1966 
1967 
1968 
1969 
1911<l 
19/1 
1972 
1973 
1974 
197~ 

1.976 
19/7 
1978 
1S'79 

AVERA(;E 

MAXIMlm 

MINIMUM 

SlD.D~V. 

.I.)I~ 

1 ~)29 .. 
145. 
3i'~. 

246~~. 

10~7. 
::;89. 

19 1~ .. 
3>15. 
i~. 

::j6B. 
26 .. 
20. 

15~. 

30. 
24. 
15. 

0. 
1719. 
2/4. 
730. 

2~~l. 
1.98. 
323. 

80. 
1 j ')5 .. 

466. 
6!. 

3747. 
391. 
742. 

6i1. 
tH6. 
242. 

J063. 
4!J9. 

99. 
74S'. 
8.53. 

4241. 

828. 

4241. 

0. 

HJ69. 

j·",;:B 

1 ~~J2 .. 
210. 
1~,6. 

::;89. 
376. 

J.,',53. 
234. 
140,. 
7~~.h 
4'1:3. 

3:3. 
136. 
liB. 
23. 

1484. 
97. 

197. 
2/84. 
3497. 

892. 
415i' .. 

.".,f:' 
~_..J. 

627. 
.:l4:5. 

1822. 
U50. 

40. 
<l1!9. 

32&~J .. 
143. 
8t. 

11::;6. 
5/5 .. 
520 .. 
41l1S' • 
8" 

2582 .. 
.'.20. 

217B. 

12:5. 

4:t ~/. 

~~.3 .. 

HJ6:'. 

j-l,!'tl\ 

3\144 .. 
".!Lj. 
790. 

4J.N,. 
274. 
'J" .. !:). 
~14 .. 
6,)1. 
36S' .. 

'18. 
8:;. 
12. 
6!J .. 
2td. 
22. 

7. 
1644. 
31J. 
232. 
218. 
3~/. 
148. 
8/. 

262. 
1~5. 
;:;102. 

42. 
389. 

1956. 
14tH. 

61. 
491. 

27'i'6. 
2%. 
18!. 

']2. 
302. 
169. 

1016. 

6n. 

4P6. 

1. 

92i. 

A;:'t·~ 

gJS'Il. 
2331. 

125. 
2,jl. 

2792 .. 
3/\1. 
3::;:~ .. 
11 .. , • 

2923. 
3,',1. 

5.1. 
ll,',J. 

7!. 
'7!J. 
57 .. 
2\J. 

341 1. 
14:!. 

40/3. 
3::;t. 
23!J. 

128/ • 
47. 
9'J. 

129. 
1.5\l\l. 

174. 
4/1. 

31116. 
24!J. 

86. 
11 .. ;. 

649~. 

43:!. 
12114. 
11!'Ji • 
2660. 

4tl(J. 
2B~9. 

ll6'\ • 

64S'~. 

• ~~I. 

1 ~,i.1 E\" 

MAY 

5fC88. 
lR2. 
372. 

~~4t9. 

:1.25. 
9:~4. 

:1 ~132 .. 
"1'149. 
:'/~. 
1413. 

35 .. 
:~943. 
;)124. 

t 44. 
j 3::>9. 

13. 
1B38. 
888. 
/77. 
445. 
150. 
2~7. 
73. 
7'7. 

fl.170. 
'2573" 
)/3. 

.1451. 
3617. 
.1:3:?8. 

91. 
1.544. 
1196. 
t5~3. 

4386. 
t697. 

41'17. 
10. 

5245. 

11,49. 

7:<44. 

t 3. 

'84fl. 

.IIJI~ 

41'11 f .• 
:~w:~. 

/~.B. 

·11.2. 
::'4:). 

.H'H. 
1 ~)-1 .. 
t.l:? . 
1 ;>S' • 

t >1·\8. 
126J. 
4/4. 
~.A .. 
17. 

2S':t • 
7. 

171<3. 
70. 

91'<7. 
4111'l. 
3f:/3. 
5/4. 

1'<4. 
7'17. 

14K'. 
1,1,4. 

8;>. 
7IB::;. 

2f<f<. 
HI>l4. 

] 4~ •• 
1>149. 

1441'11'<. 
t791. 
16/6. 
tI19:5. 
1111<. 

1,1,4. 
/29~j. 

t ~:~2. 

144\11<. 

7 . 

261<4. 

.JUI. 

1 [1Y~)~ 

:?>J.ll. 
3\11'>. 
IV,. 
1 ;>6. 
4.~<}. 

13, •. 
189. 
::>:;13. 
1.15. 
..,~ 

• ' J. 

'H. 
81. 
8. 

3? 
'2~. 

'1 .. 
~~W2. 

179. 
8::;6. 

16~.1<. 

'~1,4. 

4\11-
1'.17. 
lB;- • 
.1.31. 
109. 
149. 
13'7. 
.1~6. 

116. 
::;>lIl. 
B39. 
'~4 7. 

1111\13. 
8';6. 
245. 
t"~. 
533 .. 

4H. 

='t~3'j • 

:~. 

~)'/t-i • 

~IJG 

'/3j • 
):~:~ . 
164. 
1:':,.1. 
741. 

t 1.1,1. 
1 -; I~ . .... 

41. 
;;Id .. 

4:1. 
41. 
I,.S. 

8:1 / .. 

:~.~. 
;)~:.-). 

26. 
38. 
fi/. 

434. 
t 91/. 
~~9 .. 

18. 
6'1. 

t;.~'1. 

116. 
.5e'l1. 
3B~,. 

19:i. 
11 fl. 
1.1·.·. 

132S'. 
:n.\. 
623. 
4;~1. 

444. 
81. 
n. 
.,;' , 
,J,') .. 

17~ •• 

:nR. 

1 S'4 /. 

2,S .. 

·HI7. 

S:'~F' 

3 HI. 
6t/'. 
125. 
';1/. 
~12. 

.I>I';.~ • 
J 'It.. 
t /-~~ • 
2\'13. 
11,,/. 
5~!1. 

tl:1. 
11:'4. 

~jY ~ 

334. 
:)1 

6/3. 
tl1l!. 

3:<B. 
.5M. 

6653. 
44H. 

7'7. 
nl. 
186. 
:-~' .. ~:! .. 

56110. 
47;~ • 
290. 

l:--j')~'j~ 

3472. 
;~:I/' • 

2093. 
511·.~ • 

416. 
2,3H. 
215. 

6Y.\/. 
3282. 

l?:'"j/. 

t8~j. 

~~'.! .. 

J917. 

OCT 

914. 
J.B:!. 

65 .. 
B9. 

194. 
2523 .. 

~35 .. 
26. 

2506. 
24 .. 

112. 
18. 
63 .. 
23. 
'If). 
13. 

5034. 
485. 

1224. 
6386. 

271. 
96. 
21. 

153. 
:317 .. 

95. 
18~50 .. 
272 .. 
345. 

1603. 
1306. 

128. 
38B4. 

419. 
210. 

1581. 
165. 
347 • 
1~~8 .. 

851.. 

6386. 

13. 

~. 44~). 

I~OV 

Bi0. 
325. 
717. 
425. 

44. 
1. 9:'S. 

fl9 .. 
3t.. 

12B. 
11.. 
36 .. 

696. 
43. 

iii. 
2. 

14. 
2B21. 

261.. 
879. 

2474. 
2221 .. 

50. 
123. 

64. 
2307. 

29. 
15"7. 
218. 
200. 
106. 
136. 
11. 8. 
669. 

2287. 
9::;. 

827. 
44B. 
400. 
108. 

0;74. 

;:821. 

'iI. 

B 1.3. 

DEC 

315. 
1.9'3. 
964. 
994. 
209. 
402. 
242. 

;·B. 
1 :144. 

20. 
29. 

1090. 
88. 

0. 
r 
~ .. 

BI1. 
24~). 

539. 
812. 

1.740;. 
219. 
237. 
240. 

32. 
835 .. 

39. 
77. 

673. 
747. 
M. 

1474. 
63. 

~9::i .. 
823. 
7C;j} .. 

5833. 
76. 

I.B2. 
113. 

567. 

5833. 

,~. 

9'7'7 .. 

AolNUAL 

~'0:t 9. 
637. 
369 .. 

10 155 .. 
528 .. 

1425 .. 
46:~ .. 
3 ····..., . _. 
773. 
255. 
1 B9 • 
577 .. 
41<l9 .. 
37. 

31 ~j. 
30. 

1472. 
702. 

1118. 
1767 .. 
1f)45. 
3l6. 
17B. 
238 .. 

H15fJ. 
649. 
726. 

1507. 
1186. 
905. 
695 .. 

l060. 
2828 .. 
1458. 

942. 
U41. 
734. 
9\\3. 

1845. 

89 J .• 



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

SUMfiARY Of TOH,L EF FlCll VE FLOWS Al 1 fll LOWER I.AI.F Sl TES [lI~ 1 HE LAVACA A~II> NAV! PAll RI VERS IN CFS 

YEAR 

1'141 
1942 
1943 
194'1 
1945 
1946 
194i' 
1.948 
1949 
19~,0 

19~1 

19:-j2 
19~3 

19~54 

1$f:'"Jt,. 
19:56 
195'/ 
19513 
19::'9 
1960 
1961 
1962 
1963 
1964 
196::' 
1966 
1967 
1968 
1969 
1970 
19/1 
197J 
19n 
1974 
19/5 
1976 
1977 
1978 
19/9 

AVt:RAGt: 

MAXIMUM 

MINIMUM 

S11J.DlV .. 

JAN 

16~6 .. 
12. 

313~' • 
J.U0. 
S':~6. 

482. 
18~~. 

61.. 
3/ • 

:598. 
l~J .. 
l1-

HIt;. 
16. 
113. 

6. 
0. 

1789. 
22"'. 
665. 

2931. 
'J6. 
83. 
J6. 

8~S·. 

439. 
",' .:...J. 

3771. 
28~. 

733. 
33. 

8';9. 
i'l. 

J046. 
36~'. 

.'i0. 
69~.h 

In. 
4~.J.1 ~. 

81.8. 

4~)15. 

0. 

1.1 iH. 

I:I,:B 

111 6. 
171. 

6V1. 
.:iilB. 
2'12. 

1841. 
125. 
689. 
1 :i"S' • 
.;j19. 

18. 
.~ 7. 
59. 
13. 

649. 
lB. 
83. 

3,507. 
4421. 
8/9. 

4464. 
96. 

410. 
13. 

18~Jl. 
I "-'~ . ,,"..J~. 

22 . 
J6:5. 

348::'. 
)4. 
3/. 

1367. 
63!J. 
3'13. 
330. 

43. 
2!:r52. 

631. 
22S'/' .. 

')08. 

4464. 

13. 

12;;r~. 

i1:~R 

3~:l6. 

2~'j I. .. 
752. 

:51<14') • 
2~s6. 
')4) • 

'lIB. 
'!'Ii\ I. .. 

71. 
'IJ. 
20. 
24. 
3~,. 

1.2. 
16. 

7. 
44i'. 
211. 
1 trB. 
1-\6. 
231. 

1.1. 
49. 
89. 
89. 

38J. 
27 .. 

'2.'76. 
190.,.. 
113'1. 

3/. 
J74. 

2/3&. 
111. 
96. 
,;J. 

1&9. 
IB6. 
97!:r .. 

':;80. 

504~' • 

7. 

11364. 

Aj~'I~ 

36/7 .. 
2~49. 

61'l. 
l·1 I. 

316i' .. 
21·1. 
2"lS'N 

4.>. 
28fl2 .. 

21B. 
16. 

43'5. 
5~ .. 
a:::i. 
32 .. 

'1. 
2R~8. 

I,; . 
418/. 

:.:!2·:' .. 
117. 

111-1. 
30. 
/-1. 
71. 

161d'1. 
/~.J. 

J:::;~. 

362/. 
2S1. 

30. 
6'1. 

71'lt;::i. 
33:;. 

1028. 
14ei. 

2B~JS' .. 
Jill. 

304B. 

1124. 

70&~ ... 

4. 

16::!:? 

MAY 

0'0369. 
89. 

)70'0. 
Illl. . 

56. 
to.50. 
::'130. 
t870. 
~29. 

79. 
11. 

.~221. 

::'189. 
69. 

695. 
8. 

~0~j~. 

7.\9. 
6~8. 
.141. 
9~. 

1:;6. 
30. 
.l0. 

~990. 

~~845. 

38. 
.l963. 
4102. 
41163. 

::!4. 
7884. 
:1 1"5. 
t940. 
522~. 

t~i69. 

::'80. 
42. 

5489. 

1 )45. 

7884. 

8. 

;:'~6~. 

.JUN 

41'l~;9 • 
~;.3_ 

1M. 
ttl5. 
, 3:" .. 

.11,1'3. 
At:; .. 
16. 
6:') 

'IWJ. 
3':)'" 

:\tl6. 
';'/ .. 

6. 
HI'l. 

t • 
1841. 

.11. 
84~" 

61,80. 
4441. 

:ltl6. 
::'9. 

:3.14. 
l'4;·'. 
~lt4. 

1~! .. 
I'll, to. 

;> 1'1. 
tll1.4. 

911. 
892. 

15382. 
t'l".'0. 
175~ .. 
'N?. 

111011.. 
49:5. 

22S'~ .. 

1. "i79. 

1~j3k? .. 

1. 

;'S'~,4 • 

.JI JI. 

::!38t1. 
.3/)55 .. 

13? .. 
52. 
3~) .. 

.~ei6. 

3:~. 

411. 
6". 
29. 

7. 
29. 
18. 
~ .. 

1 "'. " 
t7. 
:1 ~'. 

Pl. 
78. 

tl:~8 • 
IB09. 

t:57. 
7::'. 
18. 
49. 

\.19. 
4. 

1,1,6. 
49. 

t1l3. 
19. 

.It 9. 
6411. 

1,.1. 
8:0. 
I",::i • 

64. 
43. 

475 .. 

. \62. 

36~i~J .. 

:? • 

~<~4. 

:'!IJG 

~,fli' .. 
ll. 
• < ..hJ .. 

4'1. 
116V1. 
')J:;. 

:,Ib .. 

t:~ . 
8/ •• 

,'-

::'. 
?~. 

980. 
::J. 

1 ~d_ .. 
0. . 
d. 

t:j. 
346. 

t"'<~II. 
k2. 
;~ t. 

B. 
26. 
32. 

?4,S. 
19. 
It. 
:<7. 
"~j .. 

"4!: .• 
t 9.1. 
4::-,~". 
:2:~I). 

:'75. 
4t. 
:':7. 
',~Io\ • 
8~' 

:·~:i::! .. 

192\1. 

0. 

40~, .. 

s!~:e 

419. 
!-j I. 1. ~ 

36 .. 
.N I. 
1 --,,,, 

.Hh. 
17. 
' .. _~\t) .. 

:~~·I .. 
I. 

141. 
1./ • 

11336. 
>1. 

44. 
'I. 

169. 
ei>1l • 
'72. 
c~ 1..i. 

7841. 
t :-j4 • 

I. 
I,HI. 

21 .. 
I, 4. 

60?4. 
:'?' .. !l-I .. 

53. 
l~.S:! .. 
3748. 

4:1. 
3HI1. 
:51,11-1. 
~)50" 

~'1 .. 
68. 

11.14. 
461'16. 

L'.ll. 

7B4:t • 

-I. 

:' 17'1. 

OCT 

1768 .. 
87. 
2l .. 
38. 
45 .. 

3~"19'1. 

17. 
11. 

4112. 
,~. ., . 

~9. 

4. 
::6. 

2. 
.J. 

1. 
5098. 

444. 
2053. 
6966. 

158 .. 
59 .. 
5. 

101. 
88. 
19. 

1975. 
159. 
1::>3 • 

21~jl .. 
14"14 .. 

39. 
4068. 

310. 
70. 

1308. 
27. 

256. 
"13. 

940. 

6')66 .. 

l... 

1669. 

NOV 

91 ~5. 
196. 
965. 
229. 

20 .. 
199'1. 

3~5. 

14. 
71. 

6. 
14. 

287. 
18. 

0. 
2. 
0. 

2'165. 
219. 
842. 

2645 .. 
2293 .. 

36. 
20. 
11. 

2110. 
19. 
84. 

107. 
64 .. 
46. 
81. 
4l. • 

t='C" 1:
,J,J,.J .. 

2372. 
48. 

758. 
24? • 
354. 

49. 

~j27 .. 

2'765. 

0. 

843 .. 

DU: 

3\:16. 
81. • 

996 . 
1\n~~. 

:3~ .. 
302. 

44 .. 
l.6. 

1463. 
1.1. 
14 .. 

921. 
17. 
~" 
~ 
J. 

3~~. 

147. 
6~j5. 

B67. 
2493. 

126. 
60. 
39. 
1.5 .. 

8 '')C' 
.:....J .. 

"'"' " . .:.. .. 
46. 

567. 
60.,.. 

35. 
1430. 

35. 
1 "18. 
835. 
639. 

5931." 
4/ • 

I.H. 
59. 

5411. 

593:1 .. 

0. 

1039. 

AN~JUAL 

2241 .. 
627. 
313. 

11.88 .. 
~)16. 

1520" 
423. 
2B9. 
785. 
2\\3 • 

5v). 
453. 
384. 

18 .. 
14!. 

8. 
1293. 

666. 
1216. 
2002" 
2012. 

204. 
63. 

U7. 
929. 
649. 
6(12 .. 

159~; .. 
119"1. 
997. 
63B. 

liH6~ 
2987. 
1431-
916. 

1026. 
661. 
8··~ ~..:..-

19139. 

B80. 

( 

( 

( 

( 

t 



, 

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

SU;1MAF(Y OF ro rAL 1::FI't:C r [VI:: FLOwS A r rI-it: I.UW;.:F( GAG,o: SI rICs nN THe. I .• AVA';A AI~() NAV [I)AO R [W:;<:; U~ CFS 

YLAk 

1941 
194~~ 

1943 
1944 
194.5 
1946 
1.'141 
194B 
1949 
19~0 

1.'151 
1 ~~~2 
19:i3 
19~4 

1~5:i 

19~6 

19.57 
19~B 

1.959 
1960 
1961 
1962 
1.%3 
1964 
196::; 
1966 
1967 
196B 
1969 
19"10 
1971 
19"12 
1'173 
19/4 
1'll:;; 
19i'6 
1971 
19/8 
197'1 

AVE.f.:A(,E. 

MAXIMUM 

MINIMUM 

STD. iYV. 

JAN 

16;:;6. 
143. 
l78. 

33;1! • 
9110. 
18~. 

1824. 
9'-
42. 

61~ .. 
211. 
16. 

141.. 
3i1. 
1·, 
~ 

/. 
0. 

1731. 
249. 
6£19. 

2'73l. 
1 i'3. 
11l 7. 

4 j • 

637. 
438. 
J0. 

364ti. 
L87. 
62"1. 

60. 
82'>'. 
1.43. 

3003. 
J'74. 

98. 
6']5. 
420. 

4482. 

791. 

44112. 

1'1. 

1164. 

~E.I< 

1. L 1.6. 
1'>'i'. 
1.30. 
53'/. 
3\1\1. 

IB30. 
2J3. 
30~.I. 

L84. 
566 .. 

23. 
42 .. 

L1"'. 
21. 

6':;3. 
21-
86. 

3:){!!i' • 
4~188 • 
B~:!. 

4464. 
191!l. 
362. 

7B. 
1539. 
12:=;5 .. 

27. 
3'/5. 

34115. 
1~0. 

76. 
1403. 

2'}3. 
4~Ji .. 
372. 

82. 
2:j66. 

645. 
22'17. 

896. 

4464. 

21. 

121.5 .. 

MM< 

J:i:S6. 
21'10. 
:j\<j5. 

!:i~22. 
) ")'1 .... .:.. ...... 
94/. 
32l. 
56S'" 
146. 

9[:. 
2.:j. 
29. 
64. 
11'. 
..~\J • 
7. 

4 ... )2. 
272. 
2~1ti. 

1<;>1. 
2J I ... 
148. 

8 I. 
94. 

14,S. 
383. 

J;2 
316. 

191i!9. 
168~. 

.:i/. 
3 ·'· ... ". 

2 4\}) .. 

2111). 
L/J. 
9~. 

27'2. 
151 .. 
'lle, • 

582. 

:5~22. 

7. 

lIi1J3. 

APf( 

3,'>17. 
22~2 .. 

1 ) ... 
.... ..J. 

2~ll .. 
Jl~l:~. 

297. 
J4<I. 
1l6. 

24J'). 
31!4. 

;21). 
441. 

11. 
89. 
36. 

6. 
2 .. 'l;5i3. 

14:; • 
411L. 

2"17. 
'238. 
934. 

3,}. 
79. 

121) .. 
161'1i' • 

Illl. 
442. 

3621. 
34(». 

3Ci. 
116. 

Ill,]:!. • 
326. 
9~2. 

903. 
2181. 

41 fl. 
JIi!4;;. 

1l3Q1. 

lli!'l:!. • 

6. 

1'.:i'l2. 

MAY 

6~69. 

1B2. 
.164 • 

30:~0. 

1~5. 

11116. 
:?0,10. 
1/73. 

370. 
~ 55 .. 
16. 

:!BB3. 
:~074. 

74. 
698. 

11. 
21186. 

669. 
6~j:!. 

:<44. 
151. 
:>37. 

.34. 
35. 

J877 • 
~8~,5. 

42. 
3853. 
4151. 
3999. 

29. 
78::'9. 
1231. 
1931. 
:5165. 
1464. 
412. 

73. 
j5~7. 

J"/:~(I. 

78,;9. 

11. 

:>1110. 

JlIN 

411,,8. 
~1? 

?.I)l. 
3::.~:-j .. 
·,~4J. 

36~,1. 

1:-';8 .. 
13:) • 
t:l<i • 
7:'8. 
.1.1.3. 
468. 

7:: .. 
1 iI. 

1t5. 
::'. 

1890. 
i'iI. 

8·.~6. 

6~,H"'. 

4;~4 7. 
5~1. 

.13. 
4;'/,. 

1.3!-i2 .. 
81 ~. 

t7. 
861'1i'. 

.347. 
1168. 

'75. 
91'13. 

1';J17. 
1 9:~:I. 
1 'Ht. 

B94. 
t01\3. 

4'>':<. 
~V)9. 

1611/ • 

l'i,H7. 

2. 

-.~·r:,5. 

.lUI 

;'40/. 
3411:< • 

:·~2.5 .. 
DJ. 
t.:~5. 

4~~:). 

11.3. 
11 S. 
t6t. 

/<;>. 

1:2. 
73. 
:5 '.?, .. 

4. 
11. 
17. 
',~ t. 

1 f' j • 

1.';9. 
8~;4. 

t7n. 
13i' • 
ll. 
24. 

t"'4. 
? j :.' .. 

9. 
666. 
U6. 
179. 

;'~4. 

::'86. 
6'l2. 
18:" • 
7'14. 
596 .. 
182. 
j 6"1. 
.\:1:? • 

3'J) • 

.14WI. 

4. 

.WI\. 

Allf; 

6~52 .. 
2111. 
1. "I. 
:'113. 
>11:1. 
9~14. 

1, t}~j .. 

47. 
t '/9. 

4f:. 
I. 

6". 
8>1'<'. 

7. 
t~,S .. 

4. 
.\>1. 
8/. 

2 . .s~:i .. 
1 S·0~,. 
2;~8. 

'-'1-
tl. 
31. 

11.6. 
::'11.. 

;~'.,! .. 
196. 
'7t. 

:J I!~! .. 
?l6. 
:"5~. 
41~:i .. 
='-10. 
:.!)~!-; .. 
8/. 
1.1. 
67. 

:n~. 

::'M. 

t 'llil';. 

4. 

V,8. 

S~ f' 

~j~!fL 

~J93. 

~ I.. 
~j 13. 
:.~~ 1\ .. 

3114. 
1 -.."!; ~ .. 
164. 
t8t. 
H9. 
1. 4'<,. 
t~1. 

tt tl. 
1? .. 
19. 

4. 
:l9·I. 
81'13. 
4J:J • 
359. 

77:!1. 
274. 
u. 

505. 
tll'l. 
;'2:'. 

571.1). 
470. 

>1>1. 
1303. 
J~""'l. 

243. 
.It 111\. 
5406. 

4 t.', .. 
23B. 
;.~ t :'j .. 

6B41. 
441,1. 

12B"'. 

ll'~ I.. 

4. 

::!vV,:j. 

OCT 

t~j71. 

182. 
3') 
64. 

211. 
J425 .. .,.) 

.:...:. ... 
16" 

3627. 
12. 
33. 
fl. 

63. 
~ 
.J. 

'I. 
4. 

47'11 • 
466. 

192'1. 
68~'6. 

2'71-
64. 
10. 

159 .. 
184. 
9~5. 

2014. 
261. 
151 .. 

:065 .. 
1487. 

170. 
4057 .. 

414. 
215. 

130fl. 
76. 

3'l1. 
1.72 .. 

945. 

6826. 

4. 

1 ~;3~5" 

NOV 

94'1. 
155. 
462. 
116. 

44. 
1971. 

40. 
19. 

105. 
10. 
19. 

294. 
42. 

1'1" 
2. 
3. 

2744. 
127. 
856. 

2646. 
2147 .. 

4l. 
')~ 
..... 1 .. 

34. 
1(,43. 

29. 
1.38. 
114. 
1.11. 

B'l. 
14]. 
11'19. 
L~· .., ... ) 
..J "-.:.. .. 

2245. 
94. 

515 .. 
2U. 
213. 

9'1. 

490. 

2744. 

0. 

'l97. 

Df':C 

2H8. 
1:31 .. 
9'/6. 
~j91 .. 

75 .. 
33~ ... 

49. 
21. 

14.30 " 
16. 
19. 

6!=j2. 
~j8 .. 

0. 
~ 
J. 

3~:j. 

20::';" 
289. 
81 'I. 

2492. 
2\\3. 

6 •· d. 

44. 
20 .. 

81.5. 
:38. 
77. 

281-
355 .. 

64. 
1377. 

63. 
22~. 

8:34" 
2'<'3. 

5931" 
78. 

166. 
1.33. 

5v)1 .. 

0;931.. 

fl. 

l0::~B" 

A~I~IUAL 

2242 .. 
653. 
289" 

1l9~'. 
540 • 

1496. 
4 1:-":"-

..J ... ; .. 

202 .. 
760. 
230 .. 

,:"r.,." 
..J...J .. 

427. 
397 .. 

22 .. 
14~j .. 
10. 

1283. 
662 .. 

1217 .. 
::':002. 
2"'1. ('l. 

2313. 
68. 

126. 
8BB. 
675" 
680. 

1MJ0. 
11. ,>,oj. 
'~94. 

636. 
10~~5 .. 
2950" 
1428. 
917" 

1I'l27. 
69:5. 
824. 

2006. 

88:~ • 



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 0-1 SIMULATED LAVACA BAY MONTHLY-AVERAGE SALINITIES FOR CASE A 
BASED ON TOTAL LAVACA BAY INFLOW REGRESSIONS 

'; 

SU~MARY OF MONTHLY SALINITIES IN LAVACA BAY RABID ON TI)WR lAKE TfXANA POST-IMP(IIINDMfNT S-Q RLGRESS]ONS IN PPT 

Y!OAR JAr! fEB ;'1:-~j< A::'R MAY .)UN .JUI. AUI; SI':F' OCT NOV DEC ANNUAL 

1941 12.40 9.89 9.06 i'./0 :<.28 ;>.i'~ 1.7~ 3.14 7.43 8.19 6.78 12.72 7.08 
1942 16.97 16.10 15.91 10.5'" 7.14 L'.~6 .5. >I~ 4.49 I. t ~i 12.58 14.55 15.45 11.37 
194:, 1~.B2 16.63 14.12 14.24 1::'.07 1 ~,. <4~ 11.99 19.81 2].",0 28.46 9 .. 28 10.59 16.09 
1944 9.42 3.130 8 • .!>0 13.6111 5.48 5.~7 "j.91 17.11 1.5. t:-i 14.89 16.15 12.01 10.56 
1945 11.30 11. 91 15.1& 9 .. t.6 ~.27 11'1.9:< 17.46 10.7'" 10.E<1 15.13 25.30 19.58 13.69 
1946 14.28 11\.09 10.42 12.81 9.08 4.96 .5 •. !4 4.In 4.9:1 4.29 4.02 10.53 7.80 
194/ 10.'18 10.39 15.24 14.76 Ii. 19 ~ .. ;~1 8.8\1 26.53 21 .. 51 27.0B 40.19 18.26 17.53 
1948 16.04 12.96 12.:':;0 15 • .3l 7.73 7.:51 1./6 .!~ .. ii 24.5">' 27.55 45.00 32.39 20.42 
1949 24 .. :!8 13.93 13.36 8.94 !' .. 44 9. :<1 11.1'15 13.9;> 14.:<9 6.96 6.80 11. 79 11.68 
19::;0 11 •. !0 12.87 15.130 17.5t1 17.25 \0.13 >I.:?0 17. "14 26 .. t:.j 28.40 45 .. 01a 38.58 20.74 
1951 31.Cl 32.67 26.1'I!J 2tJ .. B5 44.00 'I. :<1 1.1'17 14.9i' lb.32 14.74 27.23 32 .. 82 23 .. 55 
1952 .33.01 24.48 22.01 12 • .51 5.18 5.t6 :5.4'2 2/. :.~:} 2>3.>1"1 31. 76 14.43 11.29 IB.47 
195~ 12.1:19 19.14 20.53 24 .. i'5 i'.38 "'.1i9 7.40 9.97 7.39 9 .. 02 22 .. 24 26.01 14.47 
19:54 26.87 .5::;.92 .35.91 2/.613 ~7.33 '),9 •. 55 4~./4 45."I~ 3~."I>I 26.07 45.00 45 .. 00 34.58 
1 S'~J~ 42./6 12.11 12.60 29.38 ] "'. 18 !t./9 8.E<~ :>0.91< 14.14 l:i.69 35.39 45.00 21.39 
1956 40.10 27.11 27.53 .36.6::; 4:5.00 45."10 45.00 45.~~ 45.0" 45.00 45.00 31.61 39.87 
19::'7 30.97 23.73 11.84 8.44 4.51 4.~0 4.'4 11. 7~ 14.75 4.41 3.14 9.76 10.94 
19::;8 1l.56 8 .. 21 9.'10 17.:)1 tl.55 11. >38 tt.26 27 •. H 11l.9>1 9.40 11.81 14.43 13.02 
1959 14.39 8.33 9.03 8.81 4.99 6.·n 6.4t. 9.93 1::>.34 8.33 6.82 11.58 8 .. 95 
1960 11.87 Hl.89 1.3.16 16.116 12.66 4.08 ;~. 41 .5. ~"I 6. ~~') 3.86 2.91 8.64 7.98 
196] 9.11 7.11 8.69 1::'.95 D.26 4.9::' '.62 3.91< 3.38 3.79 4.62 10.31 7.66 
1962 113.26 113.13 18.jl 12.41 9.22 t~.:S7 B.9t lS.6~~ 1.5. >I:l 15.11 24.40 18.70 15 .. 29 
196~ 16.29 13.76 15.61 2~ .. 72 3~,. 39 3;' .1<7 13.43 17.91i 21'1.31 33.83 36.40 18.58 23.37 
1964 19.1115 17.60 16.17 19. '.18 26.05 t·2. ~B 9. ~1'2 16.6:1 1'2.~i6 12.118 20.49 27.53 17.41 
196::; 13.51 9.48 11.46 211./6 ~,. 28 4.17 3.54 11.18 lE<."0 16.41 6.60 9.76 10.89 
1966 12.77 11. l6 11.1:10 11.llil 5.31 S.?9 4.91 it.19 t4. :.!'·i 19.40 33.22 25.73 13.84 
196?- 24.~4 26.80 28.07 22.70 :>1.46 2~.1<0 21.62 16.89 4.07 3.811 5.54 21.45 18.28 
1968 9.63 13.48 14.:55 14.6'\ 5.45 '2.71 1.69 .5. :~.~ 11 •. !>i 12.48 14.79. 14.32 9.44 
1 S'6~. 14.112 8.81 8.4::; 8.35 ~.1I0 4.M 5.119 :>3.6i' 18.49 14.Bl 15.49 13.69 11.65 
1971cl 12.36 1.5.71 11. :S8 11.2.'S S.66 4.77 4.~0 1IiI. 9>1 1./1 5.43 6.34 23.92 9.80 
1971 2~.f.J9 24.81 24.59 22.44 24.53 24.73 21. ~;4 9. 0:~ 4.79 4.74 6.94 11.84 17.13 
1912 10.95 10.18 11.42 16.4<. 3.93 .5. ~18 ?./6 9.t"l 1.5. ",:l 16.99 22.64 22.16 11.94 
1973 19.:.!6 14.17 9.4B 6.85 :~. 59 ? .. f18 1.21 2.01 4.Ell 3.73 3.84 13.04 6.98 
1974 9.88 13.32 14.413 14.:31 7.45 5 •. ~4 4.21 B.?>I 4.>lt 4.21 4.85 9.62 7.99 
197::; 12.66 14.00 16.2i' 12.45 4.73 3.1i2 :'.Et3 5.~fC 9.09 11.82 17.14 14.44 10.37 
19/6 1:5.00 ·2.5.92 23.67 13.4J 6.94 6.00 .!. >14 6.>it 1~~.t:-j 8.59 6.71 7.67 11.18 
1971 8.14 9.0& 111.19 111.03 6.51 6.71 5.61 10.89 17 .. ~,0 15.50 13.96 17_23 10.95 
19/8 14.43 11.17 14.131 1:5.61 1'5.52 t.5.tB 8.10 14.6~ .5.1l"l 3.97 6.68 15.58 it.57 
!S'79 8.85 7.116 9.62 9.16 3.73 3.37 ;>.77 7.69 5.~~ 5.89 11.55 20.71 B.01 

AVt:RAGE 17.27 15.00 15 • .55 10.'!>':; 12.05 . 1>1.06 >i.91 14.1.1 t.5. l'J 14.23 17.67 18.83 14.46 

MAXIMUM 42./6 3~. S'2 35.91 36.65 4::'.11111 4~i. k'l0 4::'.1111 45.01'1 4::'.00 45.e0 45.00 45.00 

MINIMUM 8.14 7.06 8.45 .s.13.; .3.28 o1.~B to 21 :'."t .~ •. 1>1 3.73 2.91 7.67 

5'1 D DE:.V 8.69 7.30 6.40 6.9::: lf1.79 '{. J I< 9. ·11 1~.53 H.f<1'1 11l.0B 13.6" '~. 80 



TABLE 0-2 SIMULATED LAVACA BAY MONTHLY-AVERAGE SALINITIES FOR CASE B 
BASED ON TOTAL LAVACA BAY INFLOW REGRESSIONS 

SUMMARY UF MONrHLY SAL[NlrI~S IN LAVACA BAY BASED ON rQWR LAK~ rEXANA POST-IMPnUNOMENr H-O REGRESSIONS IN PPT 

YLr~" 

1941 
1942 
1943 
1944 
1"4~ 
1946 
1"4) 
1948 
194'1 
19510 
1.951 
19~2 

1'153 
19::14 
IIJS.:i 
1956 
1":5) 
1958 
1"59 
19610 
1"61 
196~ 

1963 
1964 
1'l6:i 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1" 13 
19/4 
1970; 
1976 
1977 
19/8 
19)9 

AVlRAGE 

MAXU1UM 

MHIH;IJ~·, 

li rD 1)t::V 

JAN 

U .. 20 
17.17 
17.01 
9.~6 

1.1. 59 
1~J.24 

11.30 
16.64 
28.66 
11.2/ 
36.06 
35.48 
13. ~9 
2?~5 

'U.15 
4t..1l1'! 
3~). 74 
11 .. ~i' 
14.28 
12 .. 3:! 

8.71 
18.82 
17.24 
20 .. ~4 
l.3.67 
13. 1~ 
28.69 
9.61 

14.26 
12.~" 
26.94 
11.111 
2~.45 

10. 118 
13. 13 
14. fJ8 
8.23 

14.19 
9.09 

18.1'17 

4~j.00 

8.:!~ 

?.6(~ 

FE:.F 

9.69 
IB .. 1l3 
17.11 

8.71'1 
12.37 
10. 11 
Hl./S 
13 .. 12 
14.?0 
12. 4:l 
Jj".:i2 
2~ .. 6i 
19.';4 
36.i'~ 

1! .. '/5 
28.67 
23 .. J5 
7.98 
8.20 

ll .. ~2 
7.09 

lB.46 
14.\15 
lB.34 
'1.55 

11 .. 25 
2".67 
8.49 
13./9 

13.B4 
26.52 
10.32 
13.10 

9.1'13 
14.31l 
24 .. 42 

9 '.l,) 

11.51 
7.26 

15.46 

36.)5 

7 .. 69 

/ .. ~i/ 

"'I(~~~ 

8. IV 
l~J .. 94 
14. l.i<l 

B.42 
15./2 
11'1. 2:~ 
Ij.J;:j 
12.43 
1.1 •• 34 
1 ~J .. 4~ 
27.21 
21 .. 72 
21. :..~2 
36.5!J 
12.46 
28.13 
11. 1') 
9.60 
8.3;3 

13.33 
8.34 

19.1" 
15 .. 63 
15.38 
11.4'; 
1l. 81 
30.2) 
14.95 

8.413 
11.4" 
2:5 • .s1t1 
1j.61 

9 •• ~') 
15.0? 
16. '\3 
24.0'>' 
10.2') 
14.72 
9.17 

15.~J:5 

3~) .. 35 

B.42 

S.12 

Af'F, 

). ';0 

10.41 
14.1:] 
8.38 
9. ::;,) 

12.'/2 
14.?0 
1 L ",'., oJ .. .:... .,. 

9./l 
1 j'" 82 
26.'11 
12.8) 
26. tJU 
28.~B 

30.8\1 
4::'.00 

8.lrlY 
18 .. 22 
8. ;3:j 

16.73 
16. ;3'; 
12.62 
27.02 
17.53 
21. ·2.~ 
11.06 
23. ill 
14.9:S 

8.1.') 
10.97 
26. U 
16.64 

6.3rJ 
1t..46 
12.'7l 
13 .. ~5 
9.S1 

16.13 
9.IlCi 

16.23 

4~;. 110 

6.811 

,j. ~l3 

MAY 

7 '.,1:0' 
J .. _.J 

7.36 
15.27 

~,. 20 
6.22 
't.10 
7.:.>3 
7.85 
6 .. 27 

17. :!8 
4:).~0 

5.31 
7.16 

::'7.66 
10.136 
45.00 

4.32 
11.94 
5.00 

13.83 
19.27 
9.69 

.18.34 
?~,. 96 

5 .. 50 
L ..,.., 
.. J. ok. ... 

22.66 
!).30 
3.78 
5 .. 09 

.32.07 
3.82 
.3060 
7.31 
4 •. 38 
7.08 
6.28 

16.50 
1.66 

1::'.4<'> 

45.'10 

-, ..,. 
.J .. ... .,J 

11.44 

,JlI~1 

::.~. '10 
1:'. :<6 
1:).64 
~'" ~i8 

1>1.9;! 
4.6:' 
7.10 
7. ~,,>, 

1>1.61, 
1 ~. :,4 
1 >I •. \9 

~J .. :'1 
1,,,85 

3:-~ .. i'~, 
'1.73 

4t..1'1' 
4 .. i5 

12 .. :'b 
6.46 
3.6:< 
4.71 

11.:·~1 

.3:-~. 54 
1;~. 4~ 

4.12 
5 .. 01'4 

'2~j ..... ~ 4 
::'.61 
4.1>'1 
4.41' 

;.~l. ~5 

3 .. :.':,' 
:.!. 1. 1 
~, .. ~9 
3.6 t 
6. :~;.\ 
7. 19 

1:' .. /::.~ 

3.30 

j ~. :</ 

4~j. >10 

;'. J ) 

'l .. ~2 

.Il1l 

1. >'I::> 
:<.4/ 
t?~l 

5. Cat, 
17. >14 
3.~7 

I . . S1 
/.1<7 

1"j. >14 
8. :?~. 
>1.04 
~;, .. 45 
I. ';0 

4~,.~0 

1.43 
4~."'0 

4.::>7 
11 .. ~,3 
"'.96 
::'.119 
~ .. 42 

10.0) 
1';.67 
9.49 
.1. )6 
4.64 

24."0 
1.62 
4.87 
3.B3 

2.5 .. 10 
::'. /7 
1.n 
4.~J 

~~. J5 
4.~4 

6.'59 
9. t.6 
::>.1,8 

9.39 

4". >1'1 

J • ;·3 

111.111 

AUf. 

.L :~4 
4.!il4 

1 ~ .. ~-;~ 
22 .. 16 

8.1'1 
4 .. ~i~ 

27.>'10 
34. ;~7 
2LL ~jl. 

17. :<1'1 
17. ;'1 
2B.:) 1 

". 1:~ 
4::-; .. ~H1 
2~ .. ~;1. 
4~j. "l~ 

12 •. 1'1 
2}.01 
l\it~ 4.-; 
2.}6 
3.)4 

lB.711 
2~ ... ~~~ 
17.34 
12.>11 
10.66 
c!0.41 

3.::'1 
2~;. I~ 

12. :'7 
9. 1.:1 

HI. 13 
:~. 1 >I 
B.n 
6.1.'1 
9.04 

13.4:-j 
P.37 

).01 

15 .. 7~J 

4~j .. ~0 

2.111 

1>1.H1 

SfP 

1.1.4 
<'>.<to 

',~" .. '1:-; 
13.65 

9. ,\1 
5.03 

22.7t 
2~1. 87 
t7. l~ 
28.~1 
17 •. -n 
29.80 

).1. I. 

4~,.~0 

17.,!:l 
4~J .. ~Vi 
b.I," 
11.I'IB 
it. fl:j 

6 .. ~9 
3 •. 1') 

16.61 
24 .. 3) 
11.81 
22. S •• 
14.;>4 

.3. A~j 
12.1'1' 
2~. ~:j 

8.22 
4.41 

14. ~,3 
';.1.:1 
4.17 

1"'. :=j:-j 

14.89 
21. ,,>I 

3"70 
4.";'/ 

14"'1'1 

4',. <\'1 

3 .. =I.~ 

PL ',~.:~ 

OCT 

7. 16 
lJ.49 
28.39 
14.52 
14.07 
4.10 

28 .. 92 
30.01 
5.18 

30.46 
15 .. 48 
33.23 

9.41' 
45.010 
19.3[1 
45.00 

4 .. 52 
9.47 
6.96 
3.83 
3.71 

17.31 
42.24 
11.47 
17.76 
20.03 

3 .. 58 
13.86 
14.67 
~ ~~ 
..J • ..J..J 

4.41 
18.55 
3.86 
4.38 

14.69 
8.76 

21'1.11'1 
3.84 
4.94 

15 .. 45 

4~j .. 0e 

:-;. ::;8 

1. J.. 94 

~IOV 

6 .. 0'1 
15 .. 84 

1'"66 
16.5/ 
27.1.0 
3.82 

4l.. 66 
45 .. 00 

4 .. 76 
4:,.100 
28 .. 47 
14. 19 
22 .. 90 
45 .. 00 
45 .. 00 
45.100 

3.24 
11.81 
5.95 
2.88 
4.66 

30 .. 71 
41..21 
20 .. 64 

6.74 
38.75 

5 .. 22 
16.64 
1.6.10 
6.42 
6.48 

22 .. 66 
4.04 
4.93 

22.60 
7. I'll 

1.4.80 
6.61 
9.78 

18 .. 61 

4::';.00 

.2 .. 88 

1.4.74 

DEC 

12.46 
16.913 
l~L 65 
12.41 
21 .. 77 
10.67 
1.8.78 
3:;.66 
1l.. 90 
42.20 
33"31l 
11.64 
26.89 
45 .. 0(.1 
45.1'10 
29.91 
9.96 

13.90 
11. .. 57 
8.40 

10.47 
2\\.99 
19 .. 51 
27 • .29 
9.88 

32.94 
22 .. 35 
14.610 
14.17 
24.75 
11.95 
22 .. 13 
14.20 
9.69 

14.61 
7.76 

1.6.46 
15.78 
21 .. 09 

19.4:3 

40;.00 

7 .. 76 

U·L l'7 

A~IHUAL 

6 .. 8:'; 
11.79 
1.6.21. 
H'.8? 
13.70 
}.76 

17.88 
:·:0.81 
1.3.2B 
21 .. 34 
':;'~5 .. ~5 
19" 0:, 
1.4.83 
38 .. 28 
23.30 
41.00 
10.9[1 
13.07 

8.71' 
8 .. 15 
7.82 

P.01 
26.1.2 
17.34 
11.60 
14.90 
1.9.99 
9.81 

1.1.98 
9.94 

18.66 
12.27 

7 .. 25 
8. 12 

I.l.. 31 
11.80 
1.2.03 
11.92 
7.70 

15 .. 14 



TABLE 0-3 SIMULATED LAVACA BAY MONTHLY-AVERAGE SALINITIES FOR CASE C 
BASED ON TOTAL LAVACA BAY INFLOW REGRESSIONS 

5UliMAf~Y OF MONTHLY SALINIlIES IN lAVACi, BAY "AS! D ON Tl>WR I AKF TFXAI-IA F'OST-JM"(Illl~I>M{m S--Q F(lGRESSJOI'S HI F'F'T 

YE.\R 

1941 
1942 
1943 
1944 
194:> 
1946 
194i' 
1948 
194'>' 
19:50 
1951 
1952 
19::;;l 
19:54 
195~ 
19:56 
19~i' 

19:58 
19:oS' 
196\! 
1961 
1962 
196;S 
1964 
196::; 
1966 
196i' 
19613 
196~' 

19/0 
1971 
1912 
197:s 
1974 
197::; 
1976 
19i'7 
19i8 
19i9 

AVEi(AGE 

MAX) MUM 

M II'iI MUM 

S1D DE-V 

JAN 

12.40 
19.27 
19. 1::; 

9 • .3.3 
11.89 
17.:59 
11.::;6 
26.96 
34.66 
11.66 
42.98 
43.34 
14.39 
40.00 
4::;.ldfll 
4::i.11I0 
40.111 
11.89 
14.99 
12./9 
8.i'8 

22.)1 
25.B3 
31.24 
15. iii 8 
U. ::55 
36.114 

9.71 
15.~4 
13.29 
32.::;1 
11.34 
2'.i'5 
1101.26 
B. i2 
16.23 

8.2S· 
1:5.28 
9.18 

21.04 

4::;.110 

8.29 

11.9:., 

FI::B 

9.88 
21.'17 
19.26 

13.80 
13. 0~ 
HI. 44 
11.07 
14.97 
23.0:1 
1.5.111:5 
43.10 
31.95 
2~. 11 
44 • .53 
15.93 
4::i.1!l1!l 
31.!J5 

13.1116 
B.31i1 

11.97 
7.14 

2J.98 
17.56 
2B.84 
9.98 

11.61 
38.43 

13.61 
8.93 

14.87 
33.::;3 
1\1.62 
15.38 
9.:a 

15.61 
31<1.';3 
9.4~ 

12.29 
7.;S2 

18./4 

45.0& 

7.14 

11.41 

Nt-ll~ 

8.96 
18.2:5 
1~.1~ 

8.<\9 
1_, ~I.,' 

/ ..... 1:) 

lIa.43 
17.28 
U.\J4 
21 .. ~B 
16 • .58 
38.21 
32.99 
29.24 
42.00 
16.11 
43. [9 
16. fll 
9./4 
8.99 

14.1117 
8.9~ 

24.32 
18.1<11 
24 • .52 
11.69 
12.24 
3::'.34 
16.0:] 
8.57 

11.83 
31.1:> 
12.11:5 
9.B~ 

16.31 
18. ~19 
28./9 
1ft. !" .. 3 
1::5 • .:i2 
9.94 

18.55 

4~1. 19 

13.49 

9.7El 

AI"R 

7.64 
111 •. s') 
1~.2~ 

8.46 
9 .. 65 

1.3 • .5:) 
16.:>& 
16. 3~J 
10.12 
21.81 
41.14 
18.l6 
31.4~, 

29.136 
3i' .. 35 
4S.Il') 

9.6fJ 
21.11 

8 .. 9i' 
19.':;.1 
19.95 
13.3.! 
31.86 
2:5.~;) 

2~ .. ~l 
11. 4.5 
29. 4~j 
16. J.\ 
8.29 

11. :n 
33.41 
18.56 
6.92 

17.6.5 
B.78 
1:5. J.~ 
10.0::; 
113.88 
9.20 

1.8.68 

45.110 

6. ·l~·! 

9 .. 88 

MAY 

3.28 
7.74 

~.'0~ 54 
:5 •. H 
.... 41 
9.87 
7.5; 
8.42 
.... 63 

:~4 .. /5 
4~i. 00 
6.08 
i'.94 

.16.10 
1 ~-. 14 
45.00 
~.02 

13.73 
~i .. 17 

1<S.90 
:>b.72 
10.69 
4~.B0 

4~.48 

~I. 72 
5.35 

4:>.08 
5.46 
:~. 85 
5.22 

4::;.00 
3.89 
:1.66 
7.82 
.'!.S0 
7.89 
6 .. 59 

2::?01 
3.71 

t::i. 19 

45.0~ 

:1. ?B 

14.32 

.JIJN 

~J .. k:S 
l"j. ~8 
22.ffi 

"j.83 
1;' .. :-'0 
4.76 
/ .. 4~, 
8.17 
12.~9 

t 1. 1'!4 
2;<.41'1 

... ~ ~-~ 

~ •. .JJ 

7.4'" 
4~j.00 

1:<./1< 
4::;.110 

4. K< 
t4.~7 

b.'>'4 
.S.72 
4.1<9 

1.!. !'5S 
4~;" ilI'I 
21.14 

4. !'iJ 
:5.:~4 

4~,. (.I\~ 

,~. <S4 
4. ~i2 
4.::;4 

43.18 
.5 •. 30 
~'. 13 
"j •. 303 
;S.illl 
6.70 
7. 1<;-

16 •. 58 
3. :'./ 

U. "4 

4~,. ~'" 

:1. L3 

13.41<1 

.JUI_ 

1. 8" 
l •. S7 

19.73 
<S. ··~6 

3J.8[1 
l. '21 
f<.bi' 
v . . 56 

2'7.43 
9.84 

21. b3 
"j.8.3 
fl. M 

4~j.110 

16.79 
4~j.110 

4.46 
1::;.1,8 

B.?::' 
'.~. 17 
~.!:J~ 

1.!./6 
4::'.[1~ 

~11. :~8 
4.119 
::i. 16 

4e .. ~0 
t.65 
5. ~~/ 
4. 1.8 

45.00 
2.94 
J ".< ... ' ~ 
4.40 
:>.1<9 
::5.~5 

8.111'1 
14.93 
?81 

t.l. ::;8 

45. iiiI'! 

t '.,..:.-
.. ..:....J 

14. ;- j 

Alji~ 

3.4~ 
4 •. It 

37 .. 7:~ 
4::;.110 
1111.37 
,j .110 
45.~0 
4L.j.~hi 

4~-. 1'10 
2~:!.8t 

4~':;. e~ 

411.% 
12 .. t;~ 
4"j.110 
44.11 
4"j. 110 
13.4? 
4:5.011 
14.61 

2.91. 
4.04 

28.'H 
45.~f't 

4"j.110 
17.16 
b. ·~.l 
45.01'1 

3.411 
45.0~ 

17.7:l 
17.0'" 
1.3 •. ~0 
2.19 

10.60l 
7.21 

10.8.1 
Hi. 1.6 
.5.1. :1:1 
8.34 

?4.61 

45.0{<\ 

'.!. 1. ';' 

16.9/ 

S~:f' 

7.85 
7. :W 

39.3~ 

22.71, 
10.68 

:";. :~J 
4~). f10 
4:>.1')'1 
39,,~6 

4";.1111 
41'1.99 
4'j. 11" 
8.18 

4::;.011 
33.f<7 
4:;.0'1 
35.98 
16.411 
16.40 
1. t'J 
3.:18 

29.4:l 
45.11111 
ItS. :-j>i 
45.01'1 
2'~~ .I,l-~ 

4.26 
16.1,') 
45 .. 00 

9.11 
5.]6 

22.11, 
5 .. 48 
4.V. 

13.?5 
20 •. l<\ 
42 .. 42 
.l.Wi 
4.f<1iI 

2.5 .. 6~,! 

45.~I'I 

l.l:-J 

16. :'.7 

[JCT 

7 .. 59 
1.6.20 
4:,.00 
22 .. 06 
19.06 
4.l8 

4:'.00 
45.00 

5 .. 39 
45 .. 00 
33.3'1 
45 .. 00 
10.46 
45.fII0 
45 .. 00 
45.0111 
4.83 

12.16 
7.48 
3.91. 
3 .. 79 

29.41 
45.0111 
14.87 
41.94 
36.75 

3.80 
20.50 
32.22 

. 5.85 
4.74 

38.34 
:;.94 
4.5l 

21.19 
10.28 
43.97 
3.98 
5.1] 

22 .. 48 

45.00 

3.79 

16.99 

NOV 

6 .. 3'l 
:~2 .. 6:! 
12 .. 24 
25 .. 42 
45 .. 00 
3.90 

4~:; .. 00 
45.00 
4.90 

45H00 
45 .. 00 
27.92 
27.00 
45.1110 
45.00 
45.1110 
3.34 

14.62 
6.27 
2 .. 93 
4.85 

45.1110 
45.00 
29.97 
7.65 

45.1110 
5.56 

26 .. 21 
35 .. 95 
6.78 
6.99 

45.0111 
4.1B 
5 .. 13 

38.72 
7.88 

27.95 
7.21. 

10.78 

23.68 

45.00 

2 .. 9J 

17 .. 20 

DEC 

13.10 
2t~24 

11. 38 
1.3.1B 
3~j.23 

10.94 
30.01 
42 .. 75 
12.39 
45.00 
43 .. 54 
13.38 
40.76 
45.00 
45 .. 0~ 
41. .. 53 
10.16 
1.4.84 
12.03 
8.48 

10. T7 
29 .. 62 
34.51 
44.03 
10.1:, 
38. T7 
26 .. 8~) 
16.09 
16.111'7 
31.28 
12.47 
31.30 
15.6111 
9.87 

16.00 
7.83 

20 .. 75 
1.7.68 
28.02 

23 .. 78 

4~j.00 

7.83 

L3.~:> 

AI4HUAL 

7.0'1 
1:>.97 
23.17 
15. 1.l 
18 .. 58 
8.24 

:'"!4 .. 23 
26.71. 
~0 .. 25 
26.101'7 
38 .. 59 
26 .. 82 
18 .. 54 
42.3~5 

31. 20 
44. ::';5 
14.89 
16 .. 51 

9 .. 8B 
8.87 
8.83 

23.70 
37.00 
28 .. 59 
16 .. 5~) 
18.62 
29.76 
11.94 
19.11 
1.1.37 
25 .. 81 
17.72 
8.17 
8.84 

14.03 
13.9111 
1'7. 85 
15 .. 1.8 
8.58 

19 .. 77 



'-

.J 

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

SUMM~RY OF MUNlhLY SAlINIlllS IN LAVACA BAY RASID ON lDWR I.AKL TEXANA POS1-IMP(IUNDM~NT S-Q REGRESSIONS IN PPT 

Yt::rlR 

1941 
1942 
1943 
1944 
194~ 

1946 
194i 
1948 
1949 
19:5\!1 
is'51 
19j2 
19~:,:5 

19:54 
1955 
19:56 
19tti' 
19:58 
1959 
1960 
1961 
1962 
196~ 

1964 
196~ 

1966 
196 i' 
1968 
1969 
191~ 

19i'1 
19}2 
1973 
1914 
19i'~ 

1\>16 
19/i' 
1978 
19i'9 

AVEI~AGE 

MAXHiUM 

MIIHi1UM 

SlD DloV 

JAI~ 

12.4li! 
ltl.55 
20.~J0 

9 • .33 
12.b8 
21. 38 
11. ~7 
24.98 
32.93 
U.69 
39.1<10 
.39.24 
1!:..~4 

29.84 
4~.00 

4Ci.\!I0 
39.:'4 
11.89 
1/.~1 

12.85 
8.78 

19.40 
24.45 
31!1.11 
16.~9 

13.:58 
32.26 
9.85 

18.18 
14.:57 
26.94 
11.47 
23.19 
10.27 
13.65 
19.64 
8.29 

17.82 
9.18 

20.49 

45 .. 00 

~i .. ;..~9 

l0.~9 

::,::B 

9.88 
U.ll 
20 .. 42 

8.18 
13.0;
Ilil. °'3 
10.S':' 
18.1.5 
22.69 
1.l.1!I4 
39 .. 4t. 
.. ~,) .. 65 
21./'1 
31.28 
15.88 
4c;. \!I0 
31. 21 

8.119 
8.30 

11.\>7 
7.14 

19.43 
17.84 
28.tl2 
10.72 
11. 61 
36.il2 

8.16 
9.0i' 

1!:i.1!l6 
26.89 
Hl.61 
17.97 
1.20 

15.15 
24.47 
9.~8 

U.51 
7. :>:1 

1./.16 

4::'. ill' 

7. 1.4 

lIiJ. 1 " 

i'-1r~i;: 

8.96 
18.oj7 
16.24 
8.49 

17.31 
Hl.44 
17.0:> 
14.;:;6 
19.8/ 
16 .• 11 
3~..I. ~.J9 

31. .. .52 
2::'i.88 
31l. \I" 
16.IH 
41..'''' 
1 rl. 75 
9.69 
8.99 

14.1!l0 
8.9;; 

19./6 
18.13 
23. ']0 
12. 19 
12 • .24 
33.41 
15.87 
8.61 

11.83 
26.1i' 
1.2. 1!12 
10.42 
l6.119 
17.09 
24. \!I'J 
HI.42 
15.11 
9.94 

1.7. }0 

41.9S' 

8.49 

8. (~1 

A:"R 

7.64 
10.8:.5 
16. 4~ 
8.4'! 
9 .. 6~) 

13. ;\'J 
16.27 
l~j.'7? 

1~ .. ~(i} 
18.9} 
38.20 
18. Ill<! 
26.92 
21.Il,j 
3~,,3B 
4::;.!tH) 

9.8<'> 
18.86 
8.96 

18.1l 
1/.69 
13.'J:! 
21 .. ~.:t 
24.61 
21.~0 
11.4·! 
28 .. t.9 
15.5U 

8 .. 29 
11.36 
3il.30 
18.1'1 

6.98 
17.38 
13.82 
14.J2 
HI. (1!:, 

11. \!IU 
9.20 

17. ,~icl 

45 .. ft~j 

6. 'Ill 

9. \')4 

MAY 

3.28 
7.68 

)6.67 
5.34 
"'.33 
9.84 
7.61 
8.49 
t..93 

19.00 
4~j .. 00 

6.41 
H. 11 

.\4.90 
:J ~I. 03 
45.00 

~I. 11 
1.3.62 

~'. 17 
15 .. 95 
19.78 
11.37 
4~,. 00 
.\8.61 

~i. 76 
5.14 

40.12 
5.48 
:<.84 
5.23 

4~.00 
3.fl9 
3.66 
7.84 
4.55 
7.77 
~.51 

18.19 
3.71 

14.'14 

45. lit I" 

,I. ',~H 

:i.~ .. f.~2 

. JIJI~ 

::'.83 
t:~ .. 6~j 
1 ~'. i'~. 

";. 17 
11. ~3 
4.16 
7.43 
'1.2.\ 

11.:',1< 
C~ .. 42 
2:'./60 

:0.79 
? .. :-i9 

4:5. \!I 0 
1 :<. MI 
4";. ~0 

4.H1 
14.23 

t..'iS' 
:5./:5 
4.9t. 
12.~3 

4~1. "'0 
18.93 
4.~j 

::i .. 2.3 
45.~1'I 

~~ .. 6:-j 
4.43 
4.49 

4~.'i7 

.3.31<1 
::'.13 
::).3) 

3.i'~ 

6.\>1 
i'.i'9 

1:5.55 
3. :',4 

1? 77 

4~,. 0~) 

;~. 1..3 

:l:~_ :I:~ 

.JUI_ 

1 .. 8~1 
:l. 7"l 

13.14 
c;.87 

17.88 
.1.18 
f<. litH 
8. 0,>:! 

16./9 
H\. '16 
21it.1'<4 

~j. 9:~ 

8 .. ~5 
4:O.11~ 
16.4S' 
4:).110 
4.38 

11.4< 
7.S'::' 
~~. 18 
::'1.59 

11. .J9 
43.9(1 
16.97 
3. 9~1 
::i.0S 

4~,. 1'1(1 
1.66 
4. S'3 
4.~0 

4::'.38 
~.!. 95 
1 .. ;~5 
4.D 
? 8("1 

~j • .57 
7. t.4 
1~.72 

::'.81 

1·.!.l7 

4~,. "'1'1 

.1.. ':~5 

13.4:1 

:'\111.; 

3.3f< 
4 •. \"; 

23 .. ~:;~, 
2·.? 7\J 

11. 3:' 
:j. 111. 

3:J. ::'i' 
4.1. t? 
2::).84 
22. 7,~ 
4~ .. 0~ 
28 .. ~~'.~ 

12. Ell'< 
4::;.1111 
4:'. :If< 
4~j .. ~~ 

1::'.74 
34. 11 
14.7? 

',' .1\ 
4. 0~1 

2.\./,4 
45. o lit 
37."j7 
13.3t. 
14.17 
45.00 
3. :\4 

::';-.74 
13.7c~ 

15.3~, 

12. 'hI 
::'.19 
'1.11 
7.:19 

11. ;>9 

16.1~ 
2,3.4:\ 
7.9/ 

211.>I~ 

4::'.HI'I 

:~. t 9 

14.3\1 

SI'~P 

7.47 
1.,1 

:!1.93 
14.6'1 
11.49 

~j .. . ~\r) 

2!:J .. 39' 
213 .. 4.~ 
~~.,. 44 
29. 1 II 
39.~3 
31.7'; 

8.17 
4";.1111 
3/ .. 65 
4";.11.) 
21. ill 
1".>111 
14 .. ;5 
6.91 
3.37 

22.1H 
45.(10 
IB.2::; 
26.~'" 
18 •. \:j 

4.39 
12.6'1 
30.94 

9.8'.1 
5./6 

16.'<'1 
5.47 
4.4:' 

12.09 
16.M 
22.9'/ 

,5.9:> 
4.83 

lH.4,! 

4:O.ilI:1 

.1. ,\! 

1:'> .. 37 

OCT 

7.72 
13.75 
44.73 
15. <"/5 
15 .. 89 
4. 18 

32.7:3 
31..56 

::j.6} 
31 .. 51. 
J2 .. 32 
36.99 
10.07 
45.01il 
45.00 
45.00 

4.87 
10.70 
7.44 
3.91 
3.78 

22 .. 37 
45 .. 00 
15 .. 42 
::!3.B0 
21.69 

3.87 
14 .. 22 
27.01 

6. 12 
4.85 

18.85 
3.94 
4 .. 55 

15. 1 '7 
9.59 

23.96 
4 .. 05 
5 .. 12 

18.42 

4:,.00 

3.78 

14. 13 

NOV 

6 .. 59 
20 .. 32 
18.36 
27.14 
27 .. 45 
3.90 

4~j.00 

45.011 
5 .. ~8 

45.1'111 
45 .. 00 
25 .. 95 
23 .. 26 
45 .. 0~ 
45.00 
45.00 
3.41 

14.78 
6.37 
2 .. 95 
4.90 

39.72 
45.00 
26. ~j0 
8.56 

38 .. 75 
5 .. 54 

20.04 
28.91 

6,.95 
6'.97 

25 .. 43 
4.20 
5 .. 1.9 

22 .. 62 
8.41 

25 .. 16 
7.43 

10 .. 22 

21. .. ~j7 

45 .. 00 

2 .. 9~:j 

15 .. 5~:; 

DEC 

13 .. Y.\:~ 

21..04 
12 .. 44 
15~ Ti' 
27. :;:i1 
Hl .. 93 
29.IM 
~~'l. (14 
12 .. 3<, 
44.56 
3Y .. 65 
14.45 
29.22 
4::' .. Illil 
45 .. '1'1 
3'1.73 
11'1.12 
18.70 
12 .. 10 

8.4B 
111.87 
28.72 
32.85 
35 .. t3 
11~. 73 
33.14 
22.913 
19.0\1 
IB.01 
25 .. 7J. 
12 .. 45 
24.49 
15 .. 54 
9.99 

19.63 
7.92 

20.8~3 

1.9.1.0 
22.=~8 

:~2 .. 50 

4~j .. 00 

} .. 9:~ 

11 .. 2~ 

ANNUAL. 

7 .. 07 
11 .. 1.5 
:::0.52 
12.36 
15 .. 17 
8.60 

20 .. 24 
23.91il 
1::;.8fJ 
22.94 
36.81 
23.34 
16.:'9 
40.37 
30.72 
44.30 
13 .. 53 
15 .. 22 
9.93 
8.66 
B.013 

20 .. 32 
36.33 
26.20 
13.16 
15.94 
28 .. 54 
10.75 
JS .. 86 
10.73 
23.63 
1.3.38 
8.03 
8.70 

12.26 
12.99 
14.10 
14.03 

B.01 

17.95 



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 

SUMMARY OF MON1HlY SAlJNI1I~S IN LAVACA BAY BASfD ON TWPB IP 106 S-Q R~GRESSJnNS IN PPT 

YE:AI~ 

1941 
1942 
1S'43 
1944 
194~ 

1946 
194"1 
1~48 

1S'4S' 
1930 
19~1 

1'132 
19~3 

1954 
19~~j 

19:36 
141'5'/ 
19:58 
19~9 

1960 
1S'61 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1.974 
1S'7~ 

19/6 
19i? 
19/8 
1979 

AVt:I~AGE: 

MAXiMUM 

Mll~IMUM 

STD D!:.V 

.JAN 

6 .. ~i"2 
19.92 
12.&2 
5.45 
B.1l2 

1.0.41 
6.101 

14.08 
27 .. :l:-:S 
hl.68 
41.310 
41.30 
19.2~ 

41.30 
41.311 
4J..30 
41.30 
6.34 

14.7S' 
9.41 
S .. S3 

17.21 
13./2 
26.20 
7.56 

11.64 
29.,10 

4.41 
12.54 
9.39 

29.!J4 
8.83 

1~ .. i'1 
4.83 

11.66 
23.68 

9. ~;0 
8.131 
4.17 

1.7.27 

41. :,10 

4. l7 

1~.44 

;:t:B 

7.8, 
17.83 
21.64 
111.44 
13.~~ 

6.29 
16 .. ~2 
9.33 
9.33 

11. .. 5 t] 

3S'.,B 
21. .:i8 
19. IO~J 
39.78 

6 .. ~9 
2:1 .. ;)4 
17.97 

4.87 
4.37 
., 0'., 
o.:J.:.. 

3.96 
16.81 
10 .. 12 
1.3.61 
5.96 
7.94 

3S'.7B 
12 • .5B 
4.51 

21. [9 
27.94 
6.65 

10.70 
11.09 
12.!J!J 
27./6 

. 5 .. 00 
J.~ .. 25 
5.46 

14.51 

39./8 

.3.96 

S'. Elf) 

i·lf-)l~ 

4 .. 1~.i 
14.06 
7.58 
3.61<1 

12.27 
7.'lJI 
9.14 
B .. ~5 

11'1.61 
19 .. 32 
20.5S' 
22. I.~ 
22.86 
32.84 
32.fJ4 
32.84 
5.4i' 

11. .59 
12.96 
13.47 
10.72 
15.'1'7 
20.15 
12.12 
16.70 

9 "", ...... .:. 
27.61 
10.34 
5. 0~' 
5.7';; 

23.86 
9.36 
4.27 

11.63 
14 .. 53 
19.64 
11 .. 57 
14.86 
6.74 

14.24 

~2.84 

;l.60 

~.01 

A:~'I' 

5 .. 4V\ 
6.1:; 

21. 83 
16.'lJ/ 
6.04 

1.5. ,1,; 
14. H) 
2:2 • .5'" 
~ .. 89 

13. 'F! 
31. B:l 
8.6j 

2:). 6~J 
2.3.4OS 
28.98 
38./6 
b.~4 

19.66 
5.14 

13.86 
.16.~~J 

B. 2~·! 
29.12 
22 • .3:S 
20 .. 23 
7.11 

18.28 
12.3/ 

!:I.'B 
16.6:; 
24 .. 19 
2~. /Cj 

4 .. 25 
12.8) 
8.43 
B.)) 
6.1:; 

12. i '} 
'5 .. 9~ 

15.Ir1U 

38 .. i'6 

<l .. 2j 

8. '7:~ 

MAY 

4.09 
17 • .19 
I ;>. 89 
5.99 

2il.39 
8.93 
7.30 
6.B 

1:'.91 
19.88 
:~6. 54 

:0.46 
6.25 

18.79 
7.58 

.16.54 
b.64 
B.B8 
9.3B 

11.?4 
17.52 
15.16 
:"I! .. 41 
2.3.91 

4.69 
5.77 

18.09 
5.12 
~,. 02 
5.21 

?2 .. 96 
3.72 
i.90 
7.28 
~.64 

6.79 
)2.17 
~5. 11 

4.27 

12.40 

3"'.~4 

I. n 

H.(-.) 

. JUt; 

4.04 
1.5.41 
12. :I ~J 
11. :~4 
1:'.:16 

4.47 
l~,.)S' 

16.60 
1(,.44 
6.99 
b. :17 
9 •. 3:, 

21.48 
.\"1. ',19 
11.38 
3'lJ. ',?9 

~'" /0 
:?1i!.31 

7. !ill 
.5.'H 
4.);:> 
,~. 60 

17. ~I/ 
7.f>9 
6.11 
8 •. \6 

19. :!0 
:1. ',?6 

1] .. ~,~ 

1 .. 05 
1~.!il9 

6.83 
~' .. 44 
~j. ::;9 
~J .. /4 
6. )'j 
t..7-e', 
8.18 
5. ~~.i 

11i!.M 

3~ .. ;'9 

2.14 

.4.IB 

.JUI. 

3 .. ~3 
:~. 79 

110. :'/ 
t6.11)9 
16.8:-

1.9'/. 
16.b1 
11.89 
11 • ~.:,j 
1'1.13 
38.b3 
:~2. ~7 

18. :";1 
.38.63 
34. S') 
.1'1.63 
36.101 
1"'.:53 
13. 13 
~j. :-50 
3.71 

11". '26 
8.2S' 

16.11)9 
12.77 

~:l '1-=-
7."-~ 

18.b7 
'j. '17 

1~.:~6 

9. '}0 
17.n 
I. :5.3 
5 .. ~~ 

11.20 
5.0] 
!l.5::? 

11 • 12 
14.11)8 
/.31 

t 4.61 

38.6:-

'? 79 

:l~.1<\7 

:'\IJI; 

S'.13 
t5 •. \4 
1?6S' 
1'1.9.l 
9. ::;3 
7.4\ 

37.3:
.36 .. Il 
14. ::>3 
.3" •. It 
33 .. 2~ 
2,0). I'} 
8.8~ 

.16. :It 
14.:-4 
.\6 .. ll 
36. !ill 
2.3 .. 9~j 
11.b2 
:5.91 

14.44 
2:.!~ ~.t, 

22. ffi' 
18.48 
19.10 
12.46 
12.!iI:.I 
1:5. N 
19.3S' 
If1.)'l 
6.98 

13.11)" 
9.6S' 

11. 1i 
11. 19 
2.3.6,S 
n.86 
.31.~j~ 

17. :l :.' 

1,j.'r~ 

36.31 

!-j.91. 

9. ;,~ 

suo' 

15 .. ·1B 
1 Ii! • 'Ii, 
22 .. ~5 
1 t. 11. 
17. ;:>'} 
~;. ~jl) 

2".610 
Ifl.91'1 
17.S7 
19. 1:; 
11. 4~j 
2\03 •. ~~~ 
8.46 

·.,9. ,S.\ 

14.100 
34. It 
10.45 
8.81 
14.~0 
1.\. ::j:l 
4. 06 

U.M) 
2~ .. ~6 
Iii! •. \1. 
17.5/ 
16.:5:l 
4.3, 

U.II)'.1 
14.89 

) .. \:.; 
5.38 

16.11 
6.71 
4. :18 

12 .. 72 
16.li!t 
16.78 
.5.9/ 
~. ~J3 

13.7'1 

34.1 :l 

.\. 'J/ 

6. ()H 

OCT 

8.4:3 
1.6.14 
2~). 08 
21.. 99 
15 .. 84 
5.23 

3:3.87 
38 .. 5"7 

5 .. 34 
3B.57 
19.94 
38.57 
2:).07 
38.29 
2B.25 
38 .. 57 

3.80 
1.0.59 

'7.31 
3.44 

13.51 
20 .. 95 
38 .. 27 
17.39 
12.64 
21 .. 15 
5.92 

13.67 
12 .. 50 
6.40 
6.92 

19.58 
4.27 

11.27 
15 .. 16 
6.29 

16.91 
1.2 .. 25 
n.24 

1.7.B2 

38 .. 57 

3.44 

11.:"" 

NDV 

7.'71 
1.2 .. 46 

8 .. 8:3 
10.81 
32 .. 65 

5 .. 16 
23 .. 15 
35 .. 99 
19.42 
39 .. 3~J 
35.72 

8 .. 58 
33 .. 21 
39.35 
39.35 
39 .. 35 

4.31 
13.87 
?63 
4.62 
4.86 

30 .. 84 
19.79 
27.29 
4.75 

39.35 
17.56 
1.5 .. 09 
15.60 
21 .. 24 
19 .. 0:) 
2~.B2 

8 .. 69 
4.7'1 

22 .. 49 
7.85 

10.67 
11. .. 29 
21 .. ~3 

1.9. 10 

;W.3:'j 

4.31. 

L~. 0~ 

I)I::C 

13.63 
111.03 
6.8'1 
6.77 

1'7. v)2 
11. .. 53 
15 .. 93 
40.04 

5 .. 69 
40.04 
4\') .. 04 

6.36 
28 .. 51 
40.04 
40 .. 04 
30.86 
15.49 
9.95 
7 .. 69 
4.96 

16.60 
15 .. 79 
15.66 
40.04 
7.49 

40.04 
30.93 

8.4B 
8.02 

34.57 
5.34 

34.96 
13.88 
7.59 
'7.96 
2 .. 34 

31.38 
IB.B6 
25 .. 25 

1.9.61 

40.04 

2.,H 

1:3 .. 01 

ANtolUAL 

} .. 51 
1.3.73 
14.91 
1.1. .. 59 
15 .. 10 

7.B4 
16. 2'} 
21. .. 7 el 
13 .. 03 
23.0[l 
29 .. 62 
1.9.38 
19 .. 72 
34 .. 0:; 
25 .. 13 
35 .. 31. 
15.81 
12.46 

9 .. 68 
8.22 
9 .. 67 

16.22 
210.49 
1.9.75 
11.33 
1.5.83 
20.0? 

9.91. 
10.89 
13.52 
16.98 
1.4.04 
7.84 
8.6:; 

10.98 
12.87 
13.49 
1.4.39 
10.510 

15 .. 68 

( 

( 

( 

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

SUMMARY OF MUNrHLY SALINlr£ES £N LAVACA BAY BASED ON rWOB LP 106 a-a R~I;R~SS[ONS £N PP1' 

YEAI< 

1941 
1942 
1943 
1944 
1.94;; 
1946 
1947 
1948 
194'J 
19~0 

I. 'Joil 
19~2 

1';153 
1954 
1.95::; 
19~J6 

1951 
1958 
195" 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
19/IiJ 
1971 
19/2 
1973 
19/4 
1975 
19/6 
1'177 
19/8 
1919 

AVERAGE. 

MAXIMUM 

I·..:INIMUM 

S fD De:V 

JAIoi 

6. ,~6 
19.91 
12.19 

5 .. :'-.4 
8.02 

10.::'7 
6.110 

14.1\9 
21.33 
10.~-,~.J 

41.30 
41. 31iJ 
1'J.27 
41. 30 
41. • .30 
41.:>0 
41 • .30 

6. :H 
14.80 
9.39 
.:i. 28 

17.21 
13.72 
26.20 
7.56 

11.5i' 
29.14 

4.41:1 
12.:54 
9.32 

29.B4 
8./i' 

15.67 
4.83 

11.65 
23.68 

9.28 
B./4 
4. 15 

17 • .25 

41 .• 30 

4 •. 1 ~ 

12,,45 

FlB 

7.Bl 
17. '11 
21..64 
HI. 'I;! 
1_~. 133 
6.24 

16 .. :52 
9.2;
';1.34 

11.36 
3';1.18 
21.60 
W. '113 
39.i8 

,".58 
POlL l. r 
.... J •• .JJ 

17.99 
4.81 
4 .. 29 
8.48 
3.94 

16.82 
h1.10 
13.60 

::;.';14 
7.82 

.l';l.18 
12.~0 

4.48 
21.06 
2).~'5 

6.64 
111.;;4 
11.09 
12 •. ~j0 
2/./6 

4.99 
10.16 
;).43 

14.46 

.l9.78 

3.94 

'J. 'J0 

I'IM;: 

4.1.1 
13.54 

7.':;4 
3.56 

12.14 
7.02 
9.14 
B.4<;' 

10.61 
19. :'4 
2~1. n 
22.0S· 
2J.22 
32.84 
32.84 
32.84 
5.12 

11.44 
13.08 
13.45 
10./8 
16.04 
20.J2 
12.39 
16./0 
9.25 

28 • .l:> 
10.37 
5.01 
5.68 

23.U6 
9. :54 
4.27 

11./3 
14.62 
19.84 
11.62 
1 ~j. 11 
6./3 

14.24 

.l~!. 84 

3 .. !.J6 

i..l. L 2 

A!-'f, 

o; • .l';l 
6. 4~) 

21. j-j 

16.14 
5. '}9 

0 .. /7 
14.I<lS 
2~,,20 

::5 .. ,~~) 
13. Bl 
31.11 

8 .. ~9 
2/" lU 
23.Bl 
29./l 
38."/6 

;:;,,:')1 
2B.4~ 
s. 1',-! 

14.B/ 
16.6') 

8.24 
32 •. H 
23./0 
21.:2:::; 
7./3 

18. N 
12.46 
5.n 

16.22 
25.0.S 
22 .. 18 

4.2J 
12 .. 92 
8. '\1 
8.82 
6.11 

12.28 
5. '/:5 

1~,,35 

38./6 

4.n 

'J • ~J:l 

liAY 

4.IM 
1/ .. 25 
12.83 

~;. 88 
20.18 

B.78 
7.12 
.... 31 

12.135 
lB.81 
34 •. 33 

~,. 42 
6. ~~ 1 

)9.03 
1 .. 55 

3 .... ~4 
6.60 
8.93 
9.44 

1 ] • 90 
11'1.68 
j5.75 
,;?5 .. ~0 
;'4.71 
4.69 
~.73 

17.63 
~.0B 

4.98 
5.15 

22.99 
3.71 
7.89 
/.17 
4.:59 
6.82 

1~ ... 35 
?::'.76 

4.26 

j::'.39 

3,<,.:;4 

3.7:1 

:~. ,<,1 

JI.IN 

4."'3 
] 3. 2] 

P."'''' 
11. 1 ] 
U •. l1 

4 .. ~:.~ 

14.70 
1~."'6 
1:;.17 

6.<;'1-1 
6 •. In 
9.4;' 

:~'.~ It ~ 1 
31-1.29 
11.44 
3~. :'9 
'j.67 
2~.13 

1."'4 
3. // 
4."'9 
1'<. n 

18.7'" 
7.M 
6.12 
8. ;'4 

18.90 
3 .. :"3 

11.48 
6. <;'9 

15.06 
6. EO 
c? 43 
5.~A 

~.J0 

t.. /~, 
6. J2 
8.:~4 

:;."'3 

1"' .. !"c9 

.l~. :)9 

~,). 43 

.". :1:'; 

.lUI. 

~I. 4::; 
2 .. 7:-' 

1"'.~9 
16.0~ 

16./5 
7.// 

1..~. "'7 
13. :.';, 
t t. ";4 
17.6;' 
.18 •. S3 
21.61'\ 
21.Ml 
38.6:< 
.16.92 
3B. "':< 
.IB.63 
Hl.4/ 
t.3.62 

~/ .. 40 
.1./3 

llil.88 
J~. ~2 

16.M 
l.l. :;2 
9. !',3 

IH.24 
!'J. S'? 

t:-j.95 
9.9'/ 

11. 'j1 
7. ~,0 
S.~4 

11.;>9 
4.99 
5.4B 

11.16 
13. ~;'" 
/.21 

14./<;' 

.IH.63 

:"' .. ?:-' 

1. 101 •. \:5 

AUI. 

'J .. ~:-j 
1 !' •• ~'l 
17.n 
1/.89 

9.101101 
7.3'>' 

16. III 
;>9.98 
14.1.1 
29 .. 6:-" 
.H. :5';1 
2S.77 

H. :;:1 
36. :<t 
14 •. l'l 
36.3] 
.3'2.7-:-; 
72.8~ 
11. .~:; 

5.9:1 

l,j. "'''' 
23.98 
'2:) .. ~~8 
19.26 
2~. ;.!~ 

12.46 
It. 'n 
15.99 
19.911 
18.4/ 
6. '1:1 

13.09 
9./'" 

11.49 
1 t . '.~:-j 

22. Bti 
24.1,1, 
27.74 
16.81 

Hl. 4~ 

.\1,. ,ll 

~. '>':1 

:1 •. 11 

SI: F' 

11. ,;'! 
HI. 8"/ 
21. 1.1 
11 .. 52 
1.". ';I'J 

~j .. ~7 

to.) .. :.~:,; 

18 .. ~,3 
1l .. 1' 
18 .. M 
11. .~'J 
2~ .. 31 

>J. 41, 
::'8.91 
14.Wi 
3". ~,B 
1 "i. 411 
8.82 

1.3.9'1 
13 .. ~2 

4.W! 
12 .. ~2 
26. "'.) 
1 B. 1~, 
17.'1 .. \ 
16.66 

4 •. I.! 
12.16 
14. ';11. 
I. :\1 
:-j • . ll. 

1<\. ;>4 
~. :-j} 

4.::'1'< 
1:~ .. }·r.~ 

16. ] 8 
11,.H'J 

3.<;'5 
'j.4'1 

13 .. !'J7 

.I"i. :'ill 

:3. 9~, 

1,.6." 

OCT 

8.00 
16.21 
25 .. 32 
22.1"7 
15 .. 77 

5.13 
33.46 
:37.'11 

5. l:; 
38. ~j} 
20 .. 06 
38.57 
25 .. 72 
38 .. 57 
29.04 
3a .. 57 

3. a I'! 
10 .. 55 
7.04 
:3.42 

1.3.6], 
2:1.44 
38.57 
17.45 
12.71 
21.51 
5.88 

1:3.58 
12.25 

6.26 
6 .. 85 

18.BB 
4. 2~j 

11.26 
1.5 .. 23 
6.30 

16.89 
1" "., 
],7.23 

17.83 

Ja .. 57 

~~. 4:~ 

11.. 44 

~IIJV 

7 .. 63 
12.34 

B. :W 
10 .. 82 
32.,65 

5 .. 14 
23. 1. ~j 
36.04 
],9. 4_~ 
39 .. 35 
:l5 .. 7[J 

8 .. 51 
J3 .. 20 
3'>'. :l5 
39 .. 3:i 
39 .. 3~) 

4 .. 30 
13.71 
7.60 
4 .. 59 
4 .. 84 

30.80 
],9.81 
27 .. 24 

4 .. 7~j 
39.35 
1.7.56 
14.98 
1.5.6l 
21.24 
]'8.B5 
20. :':0 

8 .. 67 
4.'77 

22 .. 49 
7.a3 

1.0 .. :;:;5 
11 .. 1~J 
21. .09 

19 .. 04 

:l9 .. 3~j 

4.30 

1.2 .. 05 

DEC 

1.3.:l4 
18 .. 133 
6.84 
6.'12 

1.7.03 
11 .. 53 
1.5.63 
40. ~.i4 

5 .. 61. 
4~\ .. 04 
40.04 
6.36 

28 .. 54 
40.134 
40 .. 04 
3"1.34 
1.5 .. 49 

9 .. 6B 
7 .. 58 
4.80 

16.58 
15.813 
15.69 
40.134 

7.46 
40.04 
30.93 

B .. 48 
7.97 

34.57 
5 .. 3l. 

34.96 
],3.88 
l.52 
7.91 
2.34 

31.24 
18 .. 53 
24 .. 58 

19 .. 5:3 

4'n.04 

::' .. :14 

1.3 .. \'l:.> 

ANNUAL 

7.33 
13.60 
14.72 
11.46 
14.98 
7.78 

16.02 
21.. 13v) 
12.93 
22 .. 16 
29 .. 2"l 
19.19 
2\-\ .. 23 
34."16 
25 .. 44 
:34.97 
15.74 
12 .. 37 
9.63 
8 .,., 

9.84 
1 .... 53 
21 .. 25 
19.99 
11.61 
15.87 
20.0'1 

9.91 
1B.95 
13.46 
17.06 
14. 0:, 

7.80 
8.66 

],0.99 
12 .. 84 
13.66 
14.03 
10.38 

.15.64 
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TABLE E-3 SIMULATED LAVACA BAY MONTHLY-AVERAGE SALINITIES FOR CASE C' 
BASED ON LAVACA AND NAVIDAD RIVER GAGE SITE REGRESSIONS 

SUMMAF(Y OF MONTHLY SALT.IH rIt:S IN LAVACA BAY BASI,D ON fWOO LF' 1<16 S-Q F(>:GRlo"SIf1N:; [I, F'f'f 

YtAk 

1941. 
1S'4~ 

1'14J 
1944 
1945 
1946 
1947 
1948 
1~4'J 

19::'0 
1'1~;1 

19~2 

1953 
19::'4 
1 ~:)::j 
19~6 

1957 
19~8 

193~ 

196" 
1961 
1S'62 
1 '16.5 
1964 
1~6::; 

1966 
1~67 
1968 
1969 
1970 
19/1 
19/2 
19/J 
19/4 
197':; 
19/6 
1917 
19/8 
19/9 

AVF.:.f(A('E 

MAXIMUM 

MINIMUM 

STD D,,:V 

JA~I 

6.42 
27 .. 45 
14.09 

4.6::! 
8.41 

11 .38 
6.09 

29./4 
]/.47 
10.30 
41.J9 
41.30 
2~~.76 

41.30 
41.. 30 
41. 30 
41.. ,~9 

6.211 
16.J9 
9.Bl 
4. '13 

24.0~· 

2::i.76 
37. /3 

t!. 71 
11.8S' 
'It. J0 

4.3Ef 
14.57 
9.37 

39.71 
8.71 

26./0 
4.B4 

1.2.88 
32.61 

9.61 
9.04 
4.IIJ 

20.25 

4 I.. ~~0 

4.b3 

l.4.10 

FEB 

/.::;8 
19.31 
32. 4l. 
1:, .. 22 
14. 77 
5.91 

22 .. :54 
9.64 

1.l •• l9 
10 .. 52 
.l". 78 
39./8 
J2.92 
39./8 
9.n 

39.78 
21.66 

4.41 
J .. ,32 
8.54 
J.80 

2!:1.l9 
12.49 
29.44 

:5.89 
7.1!:i 

J'J./8 
13.~3 

4.J0 
29.36 
J9./8 
6. 8~J 

111.1114 
12.74 
IJ.91 
38.4/ 

S .. W12 
10.08 
~ .. 29 

18.27 

,I". 18 

3.80 

U. <12 

MM{ 

J.84 
12. 6~) 
7./1 
3.27 

12. 'J9 
6 .. S'~;, 

h) •• !1 
8.~2 

22 .. '.:.~2 
27.79 
32.84 
32. !H 
31. ,S.5 
32.B4 
32.84 
32.84 
~.'J4 

13 .. 65 
1::;.::;4 
16.09 
1.5. 10 
22.0/ 
26.~4 

20.1:s 
29.14 
10.44 
J2.a4 
11.n 
5. \,)/ 
5.26 

29.87 
10.:;6 
4.Jl 

14.:/7 
19.42 
2!' .. ~3 
14. J'J 
18.62 

6.ll.!> 

11.39 

32.~l4 

:).2:1 

'j .. :3~·; 

AF'I~ 

~j. 34 
6 .. !i4 

2'1.2:! 
20.12 

::i ... '.l!.t 
15. ~.J/ 
16 ..... ~:! 
33 .. ~.Jfc 

:).91, 

17.38 
38.76 
12.91 
31. J(I 
25.21 
J/.I.; 
38.76 

5. '/:\ 
26.46 

:5.1<)1 
16.86 
22.1.S 

8.56 
38. ]f. 
26.67 
27.1') 

7. !".I 2 
26.6\) 
14.00 
5.31 

1~ .. 42 
38.76 
28.36 

4. thO 
14.34 

9.1<),1 
Hil.32 

:5.9.5 
14.86 
5.11 

IB.42 

:~8. 76 

4.08 

lJ..6~ 

HAY 

3.9.~ 

?:~ .. 73 
17.49 
~ .. 29 

)8.29 
El.39 
6.20 
6. ~j5 

1",.67 
:'4.43 
36. ,,4 

L .,.., 
.. I. a' "-

6.t3 
;I~. 83 
9.89 
36.~4 

6.30 
9.64 

to.11 
1:.1.30 
22 .. ~4 
18.39 
36.54 
36.30 

4./B 
~I. 50 

3.3.11 
4.79 
4.72 
4.74 

.~6 .. 54 
3.60 
7.9B 
t..45 
4.::?7 
7.~5 

t4.4:" 
31.65 

4. t8 

1.~'" 05 

~6. 54 

3.Ml 

l.l. .. ?:::i 

JUN 

4. W~ 
2:-' .. J!3 
14. 46 
13.61< 
t!-j.65 
4.19 

::!~.::?5 

19. 4~, 
:>to t7 
/. :.'/ 

t>l.98 
1,0.~:' 

~~9 .. ::?9 
31i1. ;'9 
t6.>J:'l 
30. ;,S' 
5.50 

27 .. 8:·~ 
1.49 
3.2S' 
'\. li7 

10. :-~, 
21i.49 
10.f<~' 

6 .. 42 
7.l>1iI 

.3~. ~~9 

?S'f< 
12.79 
6.96 

tl3.18 
7.3:' 
'.~ •. l7 
5.4~ 

',.61 
7.9f< 
6.74 
9 • ;~ l> 
"j. <14 

1;'.87 

1"1.29 

~~ .. :',"/ 

:1. ') ! 

.Il1l 

.1. >12 
? :4,~, 

16. ·.~9 
28. 1 ~J 
:1/. <19 

9. :1 ~< 

3/ •• 17 
2q.2~ 

::!4 .. J2 
3B.6:' 
.1>'1.63 
38.6:' 
.1>1. 6~ 
38.(,3 
.1'1.63 
38.6:' 
.\13.6:3 
17.11 
2·,·~. \8 

5. ~14 
.5. :54 

14. /3 
2.5 .. 10 
38.l>:< 
2>l.~8 

15. Ell 
.113.63 
6.34 

'2"J.15 
18.82 
.313.63 

S'./3 
6.49 

25.12 
:-'j. i5 
6.3~ 

21.17 
31. :.11 

1.1'2 

23.4:' 

.lll. /,3 

2. 3~1 

1. '5" :~? 

AII[. 

'I. '16 
?4.1'16 
2l.~6 

29. :<0 
1.11. 
7.9B 

.l.~ .. It 
36. ;q 
22 .. '71 
3(,. :<l 
.16.11 
3(..:-:1 
I. 'Jl 

36. ;q 
17. '/:1 
36. :H 
3.~ •. 11. 
36.~1 

1:.:! .. !-i1 
5.'t~ 

2:i, 4~~ 
36.;Q 
16 •. 11. 
36. :.11 
.l:5. ;~ 1. 
14. ~,3 
.l6 •. 11. 
24.99 
3.3 .. ~;~ 
30.56 

9. ".<, 
16.14 
11. • t,; 
15.119 
1.1. 116 
31.1<3 
:\3.0.1 
36. :q 
2.3.1:-; 

2~,. ~8 

.16 •. \1. 

5.9::-, 

11. OJ.', 

SFf-' 

P.l:l 
1] • /'7 
31. t I. 
14 .. /~I 
::? 1 .. 0\: ~ 

t:' ~." ;"J.d.' 

:34.11. 
34.11 
.~4. 1 I. 
34.11 
20. U 
34.11 
8.h 

34. 11 
3·,~. 'H 
34.11 
Iii. /,/ 
11. 15 
1 ,j •. \1. 
16.9(, 

.l. /6 
19.4:> 
.14.1.1. 
19.5'? 
34. t I. 
2B.11 

4. t" 
16.4" 
.30 •. 1'1 

7.43 
:5. t 1. 

31 .. ~~ 
1-' ~~. 

• J .. .J.,) 

4.3;' 
1 ~;. :I:-; 
27.09 
27.3'1 
3.90 
4.1,'l 

19.93 

.14. t 1. 

3. :'6 

1. 1. ~ lJ i. 

OCT 

6. 'MI 
22.35 
37.25 
32.08 
29.94 

4 .. 51 
38. ~j7 
38 .. 5} 

4. 12 
38.5'7 
~~6. 1ll 
38~57 

38.04 
3H .. 57 
38.57 
38.57 
3.7ll 

10.97 
5 .. 62 
3"29 

17.25 
26.56 
38.57 
20.99 
~~2 .. 3~ 
38.57 
5.71 

17.16 
19.20 
5.50 
6.49 

31.69 
4 .. 17 

12.83 
24 .. 62 
6.84 

3'7.33 
13.96 
24.08 

22.51 

3B.57 

3 • .2<"1 

13.73 

NIlV 

"l.45 
15 .. 76 
7.26 

14.64 
39. ~~5 

5 .. 09 
36. ei4 
39.35 
25.8"i' 
39.3:5 
39. 3~; 
13.09 
39.35 
39. 3~j 
39.35 
3'1'.35 

4 .. 35 
14.96 

7.76 
4.44 
4.76 

36.19 
39.35 
39.3::; 

4.96 
39.35 
23.80 
21 .. 20 
27.11 
31.96 
24 .. 28 
33.96 

9 .. :'j0 
4.68 

31..46 
8.16 

14. 11 
11. 8~' 
30.89 

23 .. 3:1. 

:8.35 

4 .. 3:'; 

1.3.04 

DEC 

13 .. 58 
29.92 

6.71. 
6 .. ~:;7 

411.1'14 
13.69 
40 .. 04 
41'1.1'14 
5.33 

40.04 
411 .. 114 

7.1,13 
40.04 
4~. 04 
40.04 
40.04 
21.~7 

8.62 
7 .. 29 
3.88 

23 .. .11 
35 .. 79 
40 .. \l4 
40.04 

7 .. 5'-
40.04 
49.04 
9.40 
9.01. 

40.04 
5 .. 41 

40 .. 04 
18.78 
7.45 
8.75 
~~. 31 

40.04 
22 .. 20 
36.24 

24.36 

40 .. 'A4 

~~. 31 

1. ~j .. ~? 

AH~ILJAL 

6.98 
lB. Ifl 
2f1.30 
1 ~:i .. 32 
21.83 

tL :~2 
25 .. 33 
2'7.14 
19.82 
2"7 .. :22 
34.27 
25 .. B5 
27 .. 20 
35 .. 1fl 
29.80 
37.~~1 

18.30 
15 .. 65 
19.84 
8.98 

12.32 
23 .. 20 
31. 76 
29 .. 02 
17.26 
18.95 
29.39 
12 .. 20 
16.29 
17.04 
24 .. 26 
19.04 
9.29 

10.69 
13 .. 75 
16.88 
19 .. 57 
17 .. 90 
13 .. 27 

::0 .. 1~:; 



'"l 

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

blmMAf,Y OF ~iONTHL Y 5,~LI NI 11 lS HI lAVA C., BAY BASFlJ ON TWDf< I F' 1 it6 S-Q REGkFSS J ClNS J N PPT 

YlcAR 

1941 
1942 
1943 
1944 
1945 
1946 
1947 
1943 
1949 
19~~\:1 

1S'~1 

l'}52 
19~3 

1 '~5'1 
19~:=j 

1.956 
19~i' 

190;8 
19~"" 
1960 
1961 
1.,,62 
1963 
1.,,64 
196~ 

1.,,66 
1967 
19613 
196~ 

19/13 
l'nl 
1972 
19n 
1974 
19/5 
1976 
197/ 
1 'l78 
19/9 

AVERAGE 

MAXlMUM 

MINIMUM 

5TlJ DEV 

JAN 

6 .. 42 
20.02 
18.fl6 
4.62 
8. ~1~ 

17.10 
6.14 

24.51 
3~.33 
1.1'1.19 
41 • ;'1\ 
41.J0 
20 .. :12 
4l. JB 
41.313 
41. J0 
41.313 
6.29 

15.48 
9.65 
4.9:1 

13.30 
22.88 
.3:5. ::i5 
10.01 
11.\11 
41.30 

4.45 
17.66 
10.08 
29.ll4 
8.86 

20.01 
4.87 

12 .. 51 
23.80 

9.61 
12.103 

4 .. ('itJ 

19.32 

4.1. 30 

4.0:5 

13.09 

I:!~B 

7 .. ~..I8 

1l.97 
22.10 
111.91 
14.~9 

::;.'13 
16. ~)~ 
1'\.47 
1 B. 6:, 
HI.63 
39./8 
.ltl .. :34 
23.51 
.N.18 
9. S'0 

39./8 
27.20 

4.41 
3.83 
13.67 
3.80 

18.32 
13.28 
23.49 
6.46 
7 .. 15 

39.78 
U.05 
4 .. 35 

2~1. 62 
28.9~ 

6./7 
14.'l6 
11.90 
13.1l 
21.16 

5.01 
"'.96 
5.29 

16./7 

39.78 

J .. th~ 

11.40 

I'I:')R 

3 .. 84 
lJ.·J} 
9.22 
J.,~8 

13.3~ 
6.'1'5 

11.31 
3.14 

16 .. 12 
19 • .:!l 
3:~.84 
32.34 
23 .. ~3 
32.d4 
3~'. 134 
J2.d4 
~ .. 69 

12.18 
13.99 
14.27 
12.19 
16.1<14 
20.32 
1".64 
16.11 
10.44 
31.92 
11. J" 
5.0/ 
'5.J6 

24.64 
10.81 
4.49 

13.6" 
14.n 
I". :l4 
12.18 
1::i.d8 
6.B6 

1~;./8 

32.B4 

S.28 

8.89 

:~Pl~ 

5 .. 34 
6. 6~1 

21 .. ~5 
16.1·\ 

=".67 
1.::;.1<1:1 
14 .. 18 
22 .. 2~l 
6.29 

14.9J 
3B.76 
12.:31. 
27.18 
24.1fl 
3!:.. .. B6 
38.7.; 

6.11 
20.031 
5.0/ 

15.:50 
II". ~J2 
9. 4\) 

34./4 
25. 'J,S 
21.24 

7 .. .s:~ 
25 .. 9~ 
12. ':I~) 
~.37 

14.:l.'J 
36 .. 37 
22.11 
4.08 

14.::;1 
9 .. :>7 
9 • .:;:\ 
6.01'\ 

1.3. \l') 

5 .. iB 

16.61 

38.76 

'1. ilB 

10.:>~l 

MAY 

3 .. 93 
17.25 
J 2. 94 

5 .. 36 
;'0.18 
8.44 
10.33 
6.70 

J 2. B~::; 
lli.44 
36.54 

:;.47 
b.27 

2:).10 
9.8i' 

.36 .. 54 
10.26 

10.\14 
HI.15 
13.2:5 
lEl.68 
1 !:i. 46 
34.51 
.54.08 
~.84 

5.49 
31.66 

4.85 
4.70 
4.77 

310.54 
03.60 
7.79 
1,.46 
4.29 
7.25 

1?::"9 
2::-;. ;31 

4.18 

t:l.81 

3"' .. ~J4 

.\ •. ~0 

:lit.78 

.JlJN 

4. ~~! 
1 '.!. 9"j 
1 1 • 9:>
lCol.94 
12 .. 2/ 

4.19 
14 .. ~;5 
1,:5.1,6 
1 ~J. 73 

1.94 
lit. [.4 
9.17 

19.94 
.l~. '->9 
1~. ~;4 

3i!. ~!9 
~). 44 

:.!\I.1:3 
7. !J~; 
3.31 
3.94 
Ii. 'j7 

2/.19 
"'.131 
6. ~'1 
1.1,0 

3it. ;!9 
,~. 98 

III.M 
6.";8 

1/. fill 
I. '~9 
?oo3i' 
::i. :19 
~I. ~; 1 
1 .. P 
6.~9 

9. ?7 
4.97 

1 1. 4t 

3~.29 

:' •. 57 

7.'/4 

.JllL 

3. iii it 
:~. 45 
1'.~9 
16.36 
110.85 

13.:31, 
1'l.8/ 
tJ.67 
14. ~ •. 1 
} too :-.J~1 

3E1.';3 
::!.l. !ol8 
2i'.91'< 
.\8.63 
38.63 
.38.63 
38.63 
t.l. :54 
14.101 

'j.48 
3.56 

l"j.96 
"")" '"I'", ...... oo ...... 

. \8.63 
14.34 
1 '.~ .56 
3E1.63 

.S •. 54 
16.71 
t.l.M 
38.6:!o 
1~ •. 17 
6. 2~J 

13.49 
5./2 
1,.76 

13.4'1 
14. 18 
8. 'l/ 

1'1.17 

38. 6~~ 

.~. 4~j 

'1 :1 • 9:1 

AUI; 

~. ~,l 

1S.~~j9 

19.6;,1 
1 " • :11. 
8.3'; 
:~ .. '.~~j 

18.31i\ 
2'1. \,:J 
15.94 
'29.6\ 
36.:11 
2:--j .. l·.·~ 

R. :"'-2 
.51, •. \1. 
17.n 
.36.:H 
3~ .. i'5 
22 .. t1.S 
14.1i\'; 
~j. 97 

1~,. "'2 
26 •. S:l 
36.31 
Sj. ~:;7 
2~. ;)0 
lej. ",.5 
36.31 
11,. Col:; 
22 .. 4~ 
18.11 
9. ~;1 

11. :.!;.~ 
11 • :'3 
14.1,:1 
13.64 
2"2.:~4 

24 .. 6~, 
2S • ..s1 
14.81-

'.:?~ .. 5:~ 

3';. :'.l. 

:-;.97 

9.28 

SE~' 

11.61'1 
11 .• Col:; 
33.17 
11. 1'1 
17.:'8 

:--..1 .. ~j .. ~ 

21.41'1 
18. :N 
113.14 
t:J. ,so'; 
19. 1<3 
21.. ::)1.-1 
8.48 

14. 1, 1 
31.:<9 
.54. 11. 
13.1~· 

9.11 
12 .. ~~ 
13.6:S 
3.78 

1 ~j •. ,~:.; 

34.11 
I1.W! 
22 .. 92 
16.1,.~ 

4.~9 

1'~.1 .. 1 
25.60 

7.9:; 
~.26 

16.W·; 
5.54 
4 •. \9 

12 .. 82 
II,. 1>1 
16.88 

.5.9'1 
4.75 

t ~j .. :--..iA 

34. lJ 

:S. 'Ill 

9. ~ll 

OCT 

6.32 
16.20 
34 .. 59 
25 .. 57 
1 ~) .. 20 
4.49 

38 .. 5'7 
38 .. ~j7 

4 .. 3B 
38.57 
34.18 
38.57 
2~:';. 72 
38.57 
3B.57 
.3B.57 

3.813 
10.74 

5 .. 77 
3.32 

13.61 
25.63 
38.57 
17.1B 
16.12 
21.51 

5.6"7 
1.3.84 
17 .. 58 

5 .. 60 
6.47 

16.69 
4.17 

11.31 
15.07 
6.84 

23.69 
11.87 
16.60 

1. 9. 19 

38.57 

3 .. 3~~ 

12.68 

NOV 

7.3:' 
1.7.67 
10.39 
20.40 
32 .. 65 

5 .. 1.3 
34.23 
3'1 .. 3~) 
21. 36 
39.3:'; 
39.3~j 

1.2 .. 96 
33.36 
39. 3~) 
39. 3~j 
39.3:'; 

4.36 
19 .. 46 
7. '70 
4.44 
4.92 

33.95 
39. 3~l 
36.B7 
5.60 

39 .. 3:'; 
18.71 
20.53 
20.81 
2~~. 43 
18.42 
21 .. 02 
9.79 
4.81 

22.5/.> 
9.85 

15.15 
15. 15 
21. 97 

21. 7'1 

]<1 .. 35 

4 .. 36 

1:! .. 57 

DEC 

14.1:l7 
22 .. 56 

6.71 
9.1.7 

31 .. 4~) 
1.2.96 
4,1. 114 
40.1'14 
5~41 

41i1 .. IH 
4.) .. 04 

8 .. 64 
36 .. 6~) 
41i1.114 
40.04 
40.04 
1"7 .. 25 
14.03 

7 .. 54 
3.88 

17.32 
34.1.3 
4\0.04 
411.04 
7.56 

40.04 
30.93 
14.28 
12 .. 42 
34 .. 57 
5.53 

34.96 
16.54 

7.46 
14.86 
2.M 

30.B1 
1.9 .. 54 
22 .. 34 

22 .. 9£1 

40.04 

2 .. ~~ J 

L-'.Mi 

AI~~lllAL 

6.90 
14 .. 5~ 
17.69 
12 .. 5l 
16.37 
8.62 

19 .. 97 
23. HI 
1:, . .06 
22 .. 58 
34.06 
22 .. 60 
:1 .. '72 
35.IiIEJ 
29.48 
37.21 
17.19 
13.68 
9.93 
8.44 
9.93 

19.88 
30.39 
27.87 
12.67 
16.36 
27.94 
11..04 
13.67 
13.7'.3 
21 .. 42 
14.42 
8.91 
9.42 

12 .. 02 
13.31. 
14.85 
14.76 
10.08 

1.7.68 

( 

<. 

l 



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 
TOTAL LAVACA BAY INFLOW REGRESSIONS 

R"I-IGE 
NO. 

1 
2 
3 
4 
::; 
6 
7 
8 
9 

h1 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
2ll 
29 
050 
31 
32 
33 
34 
35 
36 
37 
058 
39 
40 
41 
12 
43 
44 
45 
46 
47 
48 
49 
:.-j~ 

51 
;)2 
53 
-j<l 
00-.:' 
JJ 

UF'F'~F< 
RMIGIo. 
VALUE 

.00 

.25 

.. 50 

.75 
1. 00 
1.25 
1 .. 50 
L.75 
2.00 
2.25 
2.50 
2.75 
3.00 
3 .. 2'5 
3.50 
3.75 
4.00 
4.25 
4 .. 50 
4.75 
5.00 
:5.2:5 
5.~0 
:5.75 
6.00 
6.25 
6.50 
6.75 
7.00 
7.25 
7.S{1 
7.75 
8.00 
8.25 
8.50 
!I. 75 
9.00 
9.25 
9.50 
9.7'5 

11'1.00 
10.25 
10.50 
10.75 
11. 00 
1t .. 25 
1 j .. 50 
11.75 
12.011 
J.2.~5 

12.50 
1 ~!. 7:5 
1 :':. .. m" 
I..L2:.:j 
1 ::; .. ~! 0 

JAN 

.000 

.11100 

.000 
• \100 
.000 
.000 
.000 
.000 
.000 
.\100 
.000 
.\l01! 
.000 
.0110 
.000 
.000 
.001! 
.1100 
.000 
.000 
.000 
• \100 
.000 
.1100 
.000 
.000 
.000 
.000 
.0011 
.000 
.000 
.000 
.000 
.026 
.026 
• .,26 
.0!";! 
.077 
.103 
.128 
.154 
.1;;4 
.154 
.1;;4 
.205 
.205 
.2~6 
.282 
.308 
.308 
.359 
.3135 
.. "~~h 
.. '13,0) 

.. ·l~6 

f'r<llEtABfLLTY 'l"o1:'.T MDNTHI. Y SAl. (N (lY [S lI':SS THAN fHI-: INOICAfI·:O VAL.U:: 

FEB 

.0011 

.000 

.000 

.000 

.0110 

.000 

.000 

.000 

.000 

.111tl0 

.000 

.1100 

.000 

.\100 

.000 

.000 

.000 

.\1110 

.000 

.000 

.000 

.0\10 

.000 

.0110 

.000 

.\11110 

.000 

.1100 

.000 

.051 
.. Bt,l 
.051 
.Btll 
.1l77 
.128 
.128 
.205 
.:231 
.256 
.2:56 
.282 
.333 
.~59 
.3;;9 
.385 
.410 
.410 
.410 
.. 462 
.487 
.487 
.487 
.. !;;~,8 
.. :~j,~tl 

• c .. ~H 

MAR 

.000 

.\!J00 

.000 

.1II'~0 

.000 

.\!J011 

.000 

.111110 

.000 

.000 

.000 

.1100 

.000 

.\1\111 

.000 

.1l1l0 

.000 

.1100 

.lIfJ0 

.1100 

.11011 

.001l 

.0011 

.000 

.1100 

.1100 

.000 

.1100 

.1100 

.1100 

.1100 

.Illtlll 

.Illlll 

.0110 

.826 

.077 

.1l77 

.128 

.154 

.179 

.20!1 

.:231 

.2'56 

.. 2::i6 

.256 

.256 

.308 

.3J3 

.385 
.. Jtl5 
.410 
• 4.16 
_ ·136 
• 'h"'l.! 

.. ·If-f? 

Ai:'I~ 

.0130 

.0ih) 

.00(>1 
• \!Jill\) 
.000 
• \1\l\,1 
.000 
.1111\) 
.000 
.1II111l 
.000 
.01111l 
.00i! 
.11111l 
.000 
.1II01<l 
.000 
.1l111l 
.1l00 
.0\!1\) 
.0013 
.\111\) 
.0110 
.0111l 
.0B0 
.\1I11<l 
.0011 
.0\11<l 
.026 
.026 
.1l26 
.1l:51 
.0t,1 
.0:>1 
.103 
.128 
.179 
.2\:1j 
.20b 
.231 
.231 
.256 
.. 256 
.282 
.3118 
.33J 
.333 
.3JJ 
.333 
.3JJ 
.411'1 
• 41,J 
" ... ,j,J 

.'\3 ... 

.. ·t6::' 

MAY 

.1100 

.000 
• 110 iI 
.000 
.0i11l 
.000 
.01113 
.1l00 
.000 
.000 
.00i1 
.000 
.000 
.000 
.0/6 
.077 
.103 
.128 
.128 
.179 
.205 
.231 
.359 
.385 
.. 385 
.38S 
.410 
.436 
.462 
.462 
.538 
.564 
.564 
.590 
.590 
.590 
.590 
.641 
.641 
.641 
.641 
.667 
.667 
.667 
.667 
.667 
.667 
.692 
.692 
.69~ 
.. 69:·~ 
.7tB 
• ;11.l 
.11:) 
· :.,:! 

.JUI~ 

.0"0 

.~00 

• il00 
• III 130 
.0110 
.000 
.000 
.<100 
.1l1l0 
.'326 
.0;>6 
.. 051 
.077 
.077 
.128 
.128 
.154 
.~05 

.. 205 

.~56 

.333 

.359 

.411l 

.411il 

.462 

.462 

.4117 

.';13 

.538 

.538 

.538 

.564 

.564 

.591l 

.590 

.590 

.615 

.615 

.667 

.667 

.667 

.667 

.69? 

.718 

.744 

.744 

.744 

.744 

.769 
.821 
.. 821 
.8::1 
• :1:' 1 
• ;~'J"; 
• :(4r) 

.JIJI. 

.0110 

.~11~ 

.0110 

.~11~ 

.011101 

.0::!6 

.0;:>6 
• <1'; 1 
.07/ 
• U,7I 
.1113 
• 1 :~~ 
It ~0~, 

.. ';!~:-j 

.. 23' 

.. 2:")6 

.30f< 
• .,>3:; 
.. 38! • 
.:\~~ 
.4111 
• 4.1~ 
.462 
.4>37 
.513 
• ~1:l 
.53R 
• ";3~ 
.!:.3fi 
.564 
.. ~9~ 
.590 
• 61~i 
.~41 

.641 

.667 

.744 

.769 

.76't 

.7~9 

.76't 

.769 

.76't 

.1~9 

.76't 

.79'; 

.. 821 

.8::!! 

.84b 

.>l4~ 

.E<4b 

.>l4~ 

.. (!4"; 

• H,l.':' 
.. H'·:·l 

AIJI; 

.0i10 

.~~I! 

.000 
• 00~ 
.0011 
.00~ 

.illill1 

.0U,1l 

.000 

.. 0~h 

.1126 

.. ~2.S 

.051 
.1!I77 
.1133 
.103 
.128 
.12>1 
.. 154 
.154 
.179 
.179 
.179 
.20:5 
.205 
.20::; 
• 20~, 
.20:5 
.231 
.231 
.231 
.. 25~ 
.'56 
.28':! 
.:?82 
• 28~~ 
.282 
.3JJ 
.333 
.3:\.3 
.385 
.. 385 
.385 
.410 
.462 
.. 51.5 
.:'13 
.51.5 
.538 
.538 
.~38 
.. ';;,~A 

.. ~.:38 
· ~.~.5H 
., ~. >:f~ 

SEF' 

.000 

.1l0" 

.1100 

.01l0 

.11011 

.0"" 

.1100 

.1l0" 

.1100 

.01\13 

.I10i1 

.01313 
• 0110 
.0"<1 
.1126 
.02~ 

.051 
• 11!11 
.103 
• 11!1.1 
.179 
.179 
.179 
.205 
.~05 
.20'; 
.:>31 
.211 
.231 
.25" 
.3il8 
.3.!o5 
.333 
.J.n 
.333 
.3.n 
.333 
.359 
.. 359 
• .359 
.359 
.359 
.359 
.J;;9 
.410 
.41'1 
.436 
• 4.\~ 
.436 
.46'.' 
.4fl7 
.5 t ; 
· ~.) 3 
· :;.-;: I 
~ ~.:~ 8 

1](; r 

.1100 

.!!~Il 

.Ml~ 

.I!<l" 

.~00 

.0'l~ 

.1100 
• II!! II 
.~'lil 
.f,Jf,JIoj 

.~0~ 

.0<l~ 

.0~0 

.0~f,J 

• ~00 
~ 0:~,t, 

.1~8 

.1::;4 

.205 

.2,H 

.:131 

.2.51. 

.=''56 

.. '251, 

.'82 
• 2tJ:.~ 
• :182 
.28? 
.3i18 
• .313ll 
.308 
.3'11'1 
.308 
.3.n 
.359 
• :3F1'j 
.385 
• :31'1'; 
.410 
• 4.3~ 
.436 
• 4\~ 
.436 
.43~ 
.436 
.4.\1, 
.436 
.4.\1, 
.4b2 
.41'1/ 
• ~,13 
.::i ~H 
• ~·.:'.H 
... :; ~~:! 

• :·::.H 

Nnv 

• ~011 
.011'1 
.1100 
.00" 
.110111 
.01!10 
.1100 
.00" 
• ~1'l0 
.'l0" 
.~0~ 

.011" 

.026 
.. 051 
.051 
.051 
.0/7 
.1Il.! 
.103 
.12a 
.154 
.154 
• '54 
.179 
.179 
.179 
.. ~'~5 
.28~ 
.385 
.385 
.385 
.385 
.385 
.385 
.385 
.385 
.385 
.3B5 
.410 
.410 
.411l 
.411!1 
.410 
.41!l 
.410 
.41'1 
.411' 
.436 
.462 
.46~ 

.46:' 
· 4/)~ 
.4i,:! 
.4r")·.' 

· ~A:~ 

0'=:(: 

.000 

.11>10 

.~00 

.11>10 

.1100 
• "<10 
.000 
.11>10 
.1100 
.11<10 
.11100 
.11>10 
• ~Vl0 
• I! <1 Ii! 
.1100 
• 1!>10 
.000 
• ~»0 
.000 
• 1!»0 
• il00 
.>i>l0 
.~00 

• <11!0 
.1100 
.>i<11i1 
.1100 
.>i<10 
.000 
.11»0 

• 000 
.~?6 
.026 
.1ol'.!6 
.026 
.>i:;j 
.0!:i1 
.• hl 
.. 051 
.1317 
.128 
• t '?8 
.154 
.. ::?")S 
• :'05 
.. :·?~5 
.. 231 
• '.!:·i6 
.30C 
.1>3 
.33: 
· .~-i9 
· ..,);.:,':, 

~: l:-:i 

· ~n:~ 

TOTAL 

.000 

.00Q 

.000 

.00Q 

.000 

.002 

.002 

.004 

.006 

.011 

.013 

.017 

.030 

.034 

.047 

.056 

.079 

.10Q 

.107 

.12Q 

.141 

.147 

.167 

.. 177 

.186 

.186 

.197 

.207 

.226 

.23::; 
.. 248 
.261 
.263 
.278 
.291 
.303 
.. 325 
.348 
.363 
.374 
.389 
.400 
.408 
.419 
.43B 
.447 
.464 
.474 
.~~e 

.513 

.~30 

.5'\3 
• ..J0,' 

, :':1,:): 
• :_,,')n 



(~ 

(l 

(. , 

::;6 
57 
58 
59 
6~ 

61 
62 
63 
64 
65 
66 
67 
68 
69 
I~ 

71 
12 
73 
74 
75 
16 
77 
18 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
9~ 
96 
97 
98 
99 

l.1!0 
101 
11:12 
103 
l.1!4 
105 
106 
1Il7 
1~8 

Hil'l 
1H1 
111 
112 
113 
1. t 4 
1 .l !"J 

IS.7:' 
14.00 
14.25 
14 .. 50 
14.75 
15.00 
15.25 
1~.50 

15.75 
16.00 
16.25 
16.~0 

16.75 
17.00 
17.25 
1/.50 
17.75 
18.00 
18 .. 25 
18.50 
18.75 
19.00 
19 .. 25 
19.~0 
19.75 
20.00 
20.25 
2~.50 

20.75 
21.00 
21.25 
21.50 
21.75 
22.00 
22.25 
22.50 
22.75 
23.00 
23.25 
23.50 
23.75 
24.00 
24.25 
24.50 
24.75 
25.00 
2:;.25 
2~.J. 50 
25.75 
26.00 
26.25 
26.tJ0 
26.75 
27.00 
27.25 
:2/.~0 

27.75 
::8" ~v., 
.?fl. 2;) 
2fl.::>(l 

.462 

.462 

.487 

.. 564 

.564 

.564 

.59~ 

.590 

.590 

.615 

.641 

.667 

.667 

.692 

.692 

.692 

.692 

.692 

.692 

.718 
• J 18 
.718 
.744 
.769 
.769 
.769 
.769 
.769 
.769 
.769 
.769 
.769 
.769 
.769 
• /69 
.769 
./69 
.769 
.769 
.769 
.769 
.769 
.769 
.821 
.821 
.821 
.821 
.82:1 
.821. 
.846 
.846 
.846 
.846 
,,872 
.872 
.872 
.8/2 
.872 
.nJ2 
• B72 

.564 

.64:! 

.667 

.667 

.667 

.667 

.667 

.667 

.667 

.667 

.692 

.692 

.718 

.718 

.718 

.718 
• J44 
.744 
• J69 
.769 
.769 
.769 
.. 795 
.. 79:::.1 
.. 795 
• 79~j 
• J95 
.795 
• J95 
.795 
• /95 
.79~ 

.. 795 

.795 
• /95 
.795 
· n5 
.79~ 
./95 
.795 
.821 
.846 
.846 
.872 
.872 
.897 
.897 
.897 
.897 
.897 
.897 
.897 
.897 
.. 92~) 
• 1'49 
.949 
.949 
.949 
.949 
• 9'\'1 

.407 

.487 

.5 J.3 
• ~j38 
.~64 

.. ~j90 

.641 

.641 

.667 

.71& 

.144 

./69 

.769 

.769 
• /69 
.769 
• J69 
.i69 
• J69 
.769 
.NS 
.. 795 
.. PJ'5 
.. 795 
.7'J5 
.795 
.195 
.79~ 
.821 
.821 
.821 
.. 821 
.821 
.. 821 
.821 
.821 
.B46 
.846 
.846 
.846 
.. 872 
.872 
.812 
.872 
.89J 
.897 
.897 
.897 
.897 
.897 
.. '723 
.92:> 
.923 
.. 923 
.923 
.. 923 
.949 
.949 
• '114 
" 974 

.462 

.. 462 

.487 

.4fJ? 

.51.5 

.564 

.56 '\ 

.590 
• 61.:i 
.641 
.66/ 
.692 
.692 
.692 
.692 
.692 
.74'1 
.744 
• /4'1 
.744 
.744 
.744 
• /44 
.769 
.76') 
.769 
.76') 
.769 
• J6') 
.795 
.795 
.795 
• /9:' 
.. 795 
.79:' 
.821 
.846 
.846 
.846 
.846 
.846 
.846 
.846 
.846 
.872 
.872 
.872 
.872 
.89J 
.923 
.923 
.923 
• ~2~ 
.923 
.92..5 
.92:> 
.94'J 
• ';>49 
• .,,4,/ 

" "'''19 

.71B 

.718 

.1'18 

.7)(1 

.718 

.71 n 

.744 

.744 

.769 

.769 

.769 

.769 

.769 

.769 

.795 

.821 

.821 

.El21 

.1321 

. El::>1 

.821 

.821 

.821 

.821 

.821 

.821 

.. 821 

.821 

.821 

.821 

.821 

.846 

.B46 

.846 

.846 

.846 

.1346 

.846 

.846 

.846 

.846 

.846 

.846 

.846 

.872 

.872 

.872 

.872 

.872 

.872 

.897 

.8'n 

.1397 

.897 
• R97 
.923 
.923 
.. 92:" 
.923 

Y")7 

.fl46 

.fJ46 

.846 
• fJ46 
.846 
.846 
.846 
.872 
.872 
.872 
.872 
.87:> 
.1372 
.Bn 
.872 
.872 
.872 
.87:' 
.872 
.87:> 
.872 
.872 
.872 
.872 
.1372 
.872 
.872 
.872 
.872 
.Bn 
.872 
.8n 
.872 
.81? 
.. f:l72 
.8n 
.872 
.897 
.R97 
.1<97 
.897 
.897 
.897 
.B'n 
.n3 
.923 
.923 
.923 
.9::?3 
.923 
.923 
.9::>3 
.923 
• S-;'3 
.9~B 

.9:.'3 
· 'r~3 
.9:'3 
• '';>'~3 

" ~:')=" 

.1-l7:·! 

.H/? 

.87:> 

.8T' 

.81'.' 

.872 
• 8T~ 
.8/2 
.Rr! 
.872 
.1-l7·~ 

.. fri'~' 

.87? 

.R7? 

.872 

.8'17 

.897 

.1<97 

.897 

.891 
• >197 
.fl97 
.897 
.897 
.897 
.897 
.891 
.Et97 
.R9l 
.897 
.891 
.Et97 
.949 
.949 
.949 
.949 
.949 
.94'>' 
.949 
.949 
.949 
.94'>' 
.949 
.94'>' 
.949 
.949 
• .,,49 
.949 
.949 
.949 
.949 
.949 
.949 
.949 
.949 
.949 
.949 
.949 
.'149 
.. 94S' 

• ')3:j 

.564 

.. 564 

.564 

.59~ 

.615 

.613 

.615 

.641 

.641 

.64 t 

.641 

.667 

.692 

.718 

.718 

.744 

.769 

.769 

.769 

.769 

.769 

.769 

.769 

.769 

.795 

.795 

.. 795 
• J9'; 
.821 
.ln1 
.821 
.821 
• B21 
.821 
.821 
.821 
.821 
.821 
.8?1 
.R46 
.fl46 
.846 
.846 
.841, 
• R46 
.R4", 
.846 
.841, 
• 846 
• 846 
.846 
.8n 
.£J72 
.>In 
.. 9:?3 
.91 
.9 3 
.'i 
.. 9 3 

.. ~j64 

.. ~,9~ 

.61e; 

.667 

.667 

.. b9'J 

.69'7! 

.69? 

.69? 

.692 

.6n 

.718 

.718 

.718 

.718 

.718 

.744 

.744 

.744 

.769 

.. 79:-j 

.79::

.795 

.795 
• 7ge; 
.. /9~, 
.79'; 
.821 
.821 
.821 
.8:!1 
.821 
.87~ 

.8n 
• 87~ 
.872 
.8n 
• Et72 
• 87~~ 
.872 
.8n 
• Etn 
• 87C~ 
• Etl2 
.1391 
.897 
.897 
.897 
.891 
.ft97 
.9?1 
.923 
· 9~n 
• 9;:>3 
.n.1 
.. S·~3 
• 9:!.~ 
.923 
.. 9:·!.~ 

.9;-3 

.. :~dn 

.. 538 
.. 5.~8 
• ~3f1 
• :564 
.. 615 
.661 
.667 
.7ll1 
.?I£J 
.71.8 
.744 
• J44 
.769 
.7",9 
.769 
.71,1' 
. 769 
.761' 
.769 
.769 
.769 
.769 
.795 
.79'; 
.. 79~, 
.79:-) 
.. 795 
.. 79~5 
.. 795 
.795 
.. 795 
• 79'j 
.. 79!"J 
.. 79~; 
.i95 
.79'; 
.. 795 
.79'; 
.795 
.79::; 
.. 795 
• 79'i 
.. 795 
.79'; 
.795 
.79'5 
.795 
.79:; 
.. 7gei 
.8~t 

.1<21 
• 8'.! 1 
.821 
.841, 
.846 
.87:! 
.R!:' 
· ,lr' 
.. f)~)3 

.. 46:~ 
.4(1) 

• 4B 7 
.. ~d3 
.538 
.. 564 
.564 
.. !:,9~ 
.59~ 

.. 590 
.. 615 
.61:j 
.61:; 
.615 
.641 
.641 
.641. 
.641 
.641 
.641 
.641 
.641 
.641 
.641 
.641 
.641 
.641 
.66? 
.667 
.667 
.6",7 
.66? 
.667 
.667 
.692 
.692 
.71>1 
.718 
.718 
.718 
.718 
.718 
.718 
.744 
.744 
.744 
.744 
.769 
.769 
.769 
.769 
.769 
.769 
.769 
. 79c; 
.795 
.795 
~ ~'9~ 
· /y' .. j 
• } 9:·:.; 

• 41.~ 
.411'1 
.410 
.4B7 
.4,r7 
.4B7 
.4'·17 
.. ~13 
• "dB 
.538 
.. l..j.~8 

.530 
• "j18 
.. 530 
• 'i1,4 
.. ~6'l 
.ojl,4 

.564 
• ~j/)4 
.5ge 
.1,<\1 
.641 
• I, 41 
.641 
.1,1,7 
.667 
.M7 
.667 
.6')2 
.69: 
.1,92 
.71.B 
.718 
.718 
• /14 
.744 
./44 
.744 
./14 
.744 
.714 
.767 
./1,9 
.. 767 
.71,9 
.769 
./1,9 
.769 
.. 7')5 
.795 
.. w.~ 1 
.R2:! 
• :J..!1 
.fl21 
• rJ·) 1. 
.821 
.>1% 
~ H4,-::' 
.'Hi> 
• H4/) 

.::jT? 
• ~:.19~ 
.6\\1! 

6')'·1 

.. 63~ 

.1)50 

.662 

.671 

.686 

.694 

.. "70::j 

.716 

.720 

.726 

.735 

.739 

.750 
7 '··· .... 

• J.:.. 

.. 75~l 

.761 

.769 

.769 

.774 

.780 

.782 

.784 

.. 784 

.788 

.793 

.79} 

.797 

.B01 

.810 

.810 

.814 

.816 

.823 

.825 

.82::; 

.. 825 

.831. 

.835 

.835 

.B44 

.855 

.857 

.. 857 

.859 

.863 

.861:1 

.B7B 

.878 

.88\\ 

.. 885 
• £J91 . 
.897 
.906 
~ 906 
.. (10~! 
.. 9:t~ 
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125 31.00 .897 .949 .974 .9/4 .923 .949 .949 .923 .974 .923 .. 7(t~J .846 .923 

(~ 126 31..25 .891 .949 .n4 .974 .923 .949 .94'? .9:n .914 .921 · 79~) .846 .923 
127 31.50 .897 .94.." .974 _ 974 .9:>3 .949 • ..,,4'1 .9:'3 .974 .9:'3 · 79~, .846 .923 
128 3l.. 75 .897 .949 .914 .n') .923 .949 .'?4'? .9:n .974 .. 9:~.~ .795 • ,j/2 .925 

0 129 32.00 .923 .949 .974 .974 .9:>3 .949 .94'1 .923 .974 • 94'J .. 79~) • [17::: .929 
UI<\ 32.25 .923 • '?49 .914 .97'1 .923 .949 • '149 .92.3 .974 .949 .795 • >l/2 .927 
131 32.~J0 .923 .949 .974 .974 .9;'>3 .949 .949 .923 .974 .949 .. 795 .897 .932 

( 132 32.75 .923 .974 .974 .974 .923 .949 .949 .921 .974 .949 .795 .8'J7 .934 
133 33.0111 .923 .974 .974 .974 .9::'3 .9/4 .94.." .. 923 .974 .949 .. 795 .. 92:3 .938 
134 3.3.25 .94'1 .... 74 .914 .91') .923 .974 .'?49 .921 .974 .941 · fJ21 .1:.13 .942 

C 135 33.~0 .949 .974 .974 .974 .973 .974 .94'1 .9:'3 .974 .. 949 .821 .. 9?3 .942 
136 33.75 .949 .974 .914 .91'1 .. 923 .974 .94'1 .921 • '>'74 • ... 49 .. 821 ~ '/".'3 .. 942 
137 34.00 .949 .974 .9/4 .9l4 .9::'3 .974 .94'>' .923 .974 .9/4 .8:' 1 .. 9?:; .944 
U8 34.25 .949 .974 .974 .91'1 .923 .974 .949 .921 .974 .914 .821 .. '/:?3 .944 
139 34. ~J0 .949 .974 .974 .974 .9::>3 .974 • ..,,4'1 .923 .974 .974 .821 .. 92~ .944 
14\! 34.75 .949 .914 .']/4 .914 .923 .974 • 94';1 · 92.1 .974 .914 • B21 .1:)3 .944 
141 35.0111 .949 .974 .974 .974 .9::'3 .974 .94'1 .923 .974 .974 .821 .. 923 .944 
142 35.25 .949 .974 .'174 .'?l4 .923 .974 .949 .923 .974 .974 .821 .9?3 .944 
143 3~.~0 .949 .974 .974 .974 .949 .974 .949 .923 .974 .974 .Fl46 .923 .949 
144 .3::-j .. 75 .949 .974 .9/4 .91~ .949 .974 .949 .949 .974 .914 .841, .9·!3 .951 
145 36.00 .949 1.011111 1. 000 .974 .949 .974 .949 .949 .974 • ..,,74 .846 .923 .. 95~j 
146 36.25 .949 1.0\!\! 1.000 .914 .949 .974 .949 .949 .914 .974 .846 • ... :'3 .955 
147 36.~0 .949 1.000 1.000 .974 .949 .974 .949 .949 .974 .974 • f<7:? .923 .957 
148 36.75 .949 1.0~0 1.~00 1.\!0\! .949 .974 .949 .949 .974 .914 .B7::! • 9:~3 .959 
149 37.0111 .949 1.11100 1.000 1.000 .949 .9l4 .949 .949 .974 .9/4 .872 .. 9?3 .959 
1:50 37.25 .949 1.\!00 1.\!00 1.\!\!0 .949 .974 .949 .949 .974 .974 .8?:! .9:)3 .959 
151 3/.50 .949 1.000 1.000 1.0011 .949 .974 .949 .949 .974 .974 · FIn .923 .959 
152 37.75 .949 1.000 1.0\!0 1.0\!0 .949 .974 .949 .949 .974 .974 .8n · "':'3 9o: n • .n 

153 38.00 .949 1.000 1.000 1.000 .949 .974 .949 .949 .974 .974 • FIn .9:>3 .. 959 
154 38.25 .949 1.\!0111 1.\!00 1.\!00 .949 .974 .949 .949 .974 .974 .8?:! . .,.n .959 
155 38.5111 .949 1.000 1.000 1.000 .949 .9/4 .94'>' .949 .974 .9/4 .872 .9?3 .. 959 
1:56 38.75 .949 t.0\!\! 1.0\!0 1.\!1<\0 .949 .974 .949 .949 .974 .914 .8n • '/'19 .962 
157 39.1110 .949 1.000 1.000 1.000 .949 .974 .949 .949 .974 .974 • ftl::' .94'9 .962 
1:)8 39.25 .949 1.\!~\! 1.\!1<\0 1.\!\!0 .949 .974 .94'? .949 .974 .974 .Bn .... '19 .962 
159 39. ~JIiI .949 1.000 1.01110 1.000 .94'1 .974 .949 .949 _ 974 .974 .8n .949 .962 
160 39.75 .949 1.000 1.~1<\1<\ 1.\!00 .949 .974 .949 .949 .974 .974 .87::! • '?49 .962 
161 40.00 .949 1.000 1.000 1.000 .949 .9/4 .94.." .949 .974 .974 .872 .949 .962 
162 40.25 .974 1.~11I\! 1.0\!0 1.\!\!0 .949 .974 .949 .949 .914 .974 .897 .... 49 .966 
163 40.50 .974 1.000 1,000 1.000 .949 .974 .94.." .949 .974 • ..,,74 .897 .949 .966 
164 40.75 .974 1.0\!0 1.000 1.0\!0 .949 .974 .9/4 .949 .914 .971 .897 · ""19 .968 
165 41.00 .9/4 1.000 1.000 1.000 .949 .9/4 .9/4 .949 .974 .9'74 .897 .949 .96B 
166 41.25 .974 1.\!00 1.0\!0 1.\!1<\0 .949 .974 .... 74 .949 .974 .914 .897 . .,.0\9 .968 
167 41.~0 .974 1.000 1.000 1.1110111 .949 • ..,,14 • ..,,74 .949 .974 .974 .. B9} .947 .9,.,8 
168 4t. 75 .974 1.01110 1.1<\\!0 1.000 .949 .974 .9/4 .949 .974 .974 .897 · ... 19 .96B 
169 42.00 .974 1.000 1.000 1.0011 .949 .974 .9/'1 .949 .974 .974 • f<'f7 .94'7 .9613 
lJ0 1\ ,OJ '")1:." 

.:. •• .;..>.J .914 1.\!0\! 1.\!00 1.~\!0 .949 .974 .'914 .949 .974 .'1/4 .891 · .,. '19 .96B 
171 42. :=:J'lJ .974 1.000 1.000 1.00" .94'1 .9'?4 • ..",?4 .949 • 974 .974 • [<97 • 949 .960 
1..'2 42.75 .9/4 1.0~0 1.\!1110 1.~1<\0 .949 .974 .974 .949 .974 .91" · fl11 • ... '19 .96C 
173 -);,. M0 1.000 1.000 1.000 1.000 .94'1 .9,?4 .9'14 .949 .9'14 · '1/4 • B9} .. t-.~'7 .'n~J 

1.14 4_~.~~;) 1 .• )01<\ 1.000 1.1<\00 1.000 .94? . 'i 74 .. '7/4 · <)49 • '1'14 .. '.f /4 .flY? • '.> 'l9 .. (J7~ 

1}5 '.3. :')0 I.MBM 1.0M0 1.0MM 1.IiIBH • ?4i:) . ',·'-.. 4 .. '1 .. ;'4 .. 9'\9 ~ (;0/4 • rl] 4 ~ Hll',"? • ',J4? • ':>'?~~ 



176 4;\.7::; I.~~H 1.0B~ 1.0H~ l.~.H .94'7 .974 .974 • 94'1 .974 .914 • fl97 .9'19 .970 
In 44.00 1.000 1.010 1.000 1.000 .9/4 .974 • '>'14 .949 • '174 .9/4 • R97 .949 .972 
118 44.25 1.00~ 1.000 1.000 1.000 .974 .974 .974 .949 .974 .974 · flY7 .9'19 .97~ 

179 44.50 1.000 1.0~0 1.000 1.000 .974 .974 .974 .94'1 .974 .'04 .897 • S'4? .. 9l::'~ 
180 44.7::; 1.000 1.000 1.00~ 1.00~ .974 .974 .974 .949 .974 .97·j .8'17 • '119 .lJ7~ 

lB:I. 45.00 1.000 1.000 1.000 1.000 1.000 1.0~0 1.000 1.000 1.~0~ 1.000 1.00~ 1.0~0 1.000 
1:32 4::5.25 1.000 1.. 1100 1.1100 1.000 1.00~ 1.000 1.0~0 1.~00 1.000 1.000 1.~0~ 1.000 1.001<1 
lB3 4~ .. t,0 1.000 1.000 1.000 1.000 1.0~0 1.0~0 1.000 1.~00 1.000 l.b00 1.000 1.000 1.000 
U34 4~j .. 75 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.~00 t.~~0 l.~H~ 1.000 1.0!"') 
185 46.00 1.000 1.000 1.000 1.000 1.00~ 1.0~0 1.0M0 1.0~0 1.000 1.00M 1.00M 1.000 1. 00!~ 
136 .00 1.000 1.000 1.000 1.000 1.000 I.~~~ 1.000 1.0~~ t.00~ 1.0~~ 1.0~~ t.0~0 1. ~0" 
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TABLE F·2 SALINITY FREQUENCY·DURATION RESULTS FOR CASE B BASED ON 
TOTAL . LAVACA BAY INFLOW REGRESSIONS 

RANGe: 
1-10. 

2 
3 
1 
5 
6 
7 
B 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
.50 
31 
J2 
33 
J4 
35 
J6 
37 
..!B 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
:;0 
51 
':;2 
53 
".)4 .. 
~., 

UF'F'£R 
RAHGE 
VALUE 

.00 

.25 

.ti0 

.75 
1.~0 
1.25 
1.50 
1.75 
2.00 
2.25 
2 .. ~0 
2.75 
3.00 
3.25 
3.~0 
3.75 
4.00 
4 • .25 
4.~0 

4.75 
~.Be 
5.25 
~,. ~0 

5.75 
6.00 
6.25 
6.~0 
6.75 
7.00 
7.25 
7.M! 
7.75 
B.00 
B.25 
B.:'0 
B.75 
9.00 
9.25 
9 .. ~0 
9.75 

10.011 
10.25 
10.~0 
10.75 
11.80 
11.25 
11.~0 
11.75 
12.110 
12.:!S 
1~.~0 
12 .. 75 
1~. 0~) 

IJ.~::i 
1 ~ .• ~.0 

JAN 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.00~ 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 
.1110111 
.000 
.000 
.0011 
.0011 
.001'\ 
.000 
.000 
.026 
.1l26 
.. 0S1 
.. 051 
.017 
.103 
.129 
.129 
.1:54 
.154 
.154 
.154 
.179 
.231 
.232 
.. 282 
.308 
.. 3::;9 
.. .559 
.. 359 
.4hl 
• 41 (l 

F'I~OE<,~BiLITY rHAT MflIHHI.Y SAUN(TY is U:SS THAN rHI-: [NO(I:AT':O VALU: 

FIOB 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.00'1 

.11100 

.000 

.01il0 

.00'1 

.00111 

.000 
:000 
.000 
.000 
.1100 
.000 
.000 
.011111 
.1100 
.01il0 
.0011 
.926 
.0~1 
.1151 
. In 
.103 
.128 
.154 
.179 
.231 
.231 
.282 
.292 
.J08 
.333 
.359 
.359 
.359 
.38!. 
.436 
.462 
.462 
.. ~13 
.513 
.513 
.. 538 
.. 538 

MAR A:'R MAY 

.000 

.1II1il0 

.000 

.000 

.000 

.11I1il0 

.01'\0 

.11100 

.000 

.\<100 

.000 

.11100 

.000 
.11100 
.000 
.000 
.0i11'1 
.01il0 
.B0~ 
.01110 
.000 
.111110 
.000 
.000 
.000 
.0011 
.11110 
.11100 
.B00 
.11100 
.1100 
.1II1il1l 
.1101<1 
.0011 
.1~1 

.11151 

.128 

.129 

.1211 

.179 

.20~ 

.. 231 

.256 

.256 

.256 

.282 

.333 
• .559 
.385 
.. .585 
.. 436 
.4.!6 
.4::'6 
• 'L16 
.40:2 

.000 

.\<I0~) 

.0011 

.0011 

.000 
.1110\) 
.000 
.000) 
.000 
.001<1 
.000 
.001tl 
.000 
.001tl 
.000 
.0011 
.001<1 
.00\) 
.0011 
.001! 
.0~0 

.000 

.000 
• 00~1 
.001'\ 
.00\! 
.000 
.. 0~~' 
.026 
.02,(, 
.026 
.0:51 

." 851 
.11113 
.128 
.. 1:l~ 
.IM 
.1l? 
.20~ 
.231 
.256 
.2:56 
.282 
.28:.:! 
.301) 
.33J 
.333 
.33.5 
.333 
.33:1 
.. 333 
.385 
• 43() 
~ 4.3.-) 
• '12.;" 

• ~~111 
.0~1il 

.111111 

.0"'~ 
.110111 
• 000 
.000 
.01'10 
• 01111 
.000 
.110111 
• 000 
• 1100 
.0::!6 
.02" 
.077 
.128 
.128 
.179 
.179 
.205 
.282 
.333 
.359 
.359 
.385 
.436 
.436 
.43" 
.497 
.564 
.564 
.S9~ 
.590 
.590 
.590 
.590 
.615 
.615 
.641 
.641 
.667 
.667 
.667 
.661 
.667 
.661 
.667 
• "9':' 
.692 
.69::' 
.69:> 
• ~""9:'" 
• .'J9:-~ 
· ~9:' 

_IUN .1111. Allr. 

• 1I~11I 
.000 
.ilill'I 
.~00 

.011i1 

.0~0 

.110111 

.000 

.0i10 

.0'26 

.1>2" 

.051 

.07/ 

.103 
• l::'B 
.179 
.179 
.179 
.?56 
.333 
.333 
.410 
.410 
.436 
.436 
.46'2 
.4B7 
.487 
.513 
.564 
.5M 
.S9B 
.~9i1 
.590 
.~9~ 
.615 
.6'::; 
.615 
."1~ 
.615 
.615 
.615 
."67 
.. /,92 
.7lB 
.744 
.744 
.744 
.744 
.744 
.8~1 

• >146 
.. :1.1(\ 

• 141, 
>-!4A 

.ililil 

.1l0"1 
• 01'iI 

· "~1" 
.0~I' 

• 111::>,(, 
.111':'6 
.0i1 
.0t7 
• liB 
.1::>8 
.\7~ 
.. '0~, 
• '~3 1 
• :?~Ib 
• 2~;h 
.308 
•. !.!.! 
.359 
.4\"1 
.43'" 
.431, 
.46':' 
.4fl7 
.487 
.481 
.4117 
.:iU 
.538 
.i3f1 
.538 
.5911 
.61~ 

.1,41 

.6"7 

.1,6/ 

.667 

.6!,7 

.718 

.744 

.744 

./6~ 

.769 

.769 

.769 

./,(,9 

.769 

.79i 

.795 

.1-1?1. 

.8:"1 

.W!t 
• fl~' I 
· : I~) t 
· :l:' \ 

.00111 

.1110101 

.0110 
• ~'l" 
.001> 
.'l01l 
• il0i1 
.IiH1" 
.000 
• 0~I, 
.O;>6 
.026 
.051 
.11H 
• liB 
.1'2>! 
.12B 
.154 
• 1 '54 
.179 
.179 
.179 
.179 
.179 
.179 
• '20i 
.205 
.?0i 
.205 
• 231 
.~31 

.23t 

.231 
• ?8? 
.2~2 
.28~ 

• :!8:? 
• .$'59 
.. 359 
• J59 
.359 
.39:; 
.410 
.43,(, 
.436 
.43,(, 
.436 
.43/' 
.436 
.43/' 
.4ff7 
.4'11 
.. ~d3 
.. ~-j t " 
.. ~~:::fl 

SlOP 

.110" 

.01011l 

.0110 

.0'10 

.I>iI~ 

.0'l~ 
.111110 
.1l~<1 
.1100 
.0<1<1 
.0110 
.011)~ 

.11011 

.0~~ 

.iI:16 
• 0:>\ 
.1177 
• 1~.5 
.128 
.1S4 
.'54 
.. 2~~j 
.205 
• ?'e;)i 
.'05 
.2e;)5 
.~05 

.231 

.2~6 

.308 
• :'01) 
.30F1 
.3119 
.3U 
.333 
.3U 
.333 
.J59 
.359 
.359 
.3~9 
.359 
.3~9 
.38'; 
.3tf5 
.41e;) 
.410 
.410 
.46::' 
.4>17 
.4f<7 
.4[11 
.. ·Hl'· 
.ltH), 

.. ·~H~' 

I]r; .. 

.il01! 

.0101~ 

.01110 

.<1'1101 

.1>111111 

.0"" 
• ~00 
.1>1<1" 
• ~00 
.0"" 
.0"0 
.0"" 
.IIQlI1l 
.'l"" 
.111110 
• VJ::) 1 • 

• '29 
• \';4 
.205 
• '2.H 
.'56 
.282 
.:>82 
• .!Il>! 
.30E! 
.311>1 
.309 
.3">1 
.333 
• .Ji~ 
.359 
• 3~'1 
.359 
.3';9 
.359 
.3!-i9 
.. 38~, 
•. 1Wi 
.436 
• 4.1/' 
.436 
.4.\/' 
.436 
.4.\/, 
.436 
.4.\/' 
.4"2 
.41,? 
.46;' 
.4/'c 
.4(\::! 
.. 4., ~ 

.·U<" 
• 41," 

• ·H-(/, 

NflV 

.I!~~ 

.0<111 

.~~0 

.0~~ 

.~0~ 

• 0~~ 
.000 
.00~ 

• ~00 
• ~0~ 
.0~0 

.00<1 

.~26 

.05\ 

.1151 

.05\ 
• ~77 
.103 
.1i13 
.1'213 
.179 
.205 
.. ~'05 
.205 
• :>31 
.256 
.308 
.359 
• 3~,9 
.385 
.385 
.385 
.3!!5 
.385 
.385 
.385 
• 38~ 
.395 
.3f15 
.410 
.436 
.436 
.436 
.436 
.436 
.436 
.436 
.436 
.462 
.462 
.462 
.. 46:~ 
.46~ 

.46:" 

• 4t-.:1 

O~r. TOTAL 

.~00 

.""e 

.1111110 

.11;)0 

• 000 
• ">10 
.11100 
.11»0 
.M)1il 

• "»0 
.01110 
• 110)0 
.1100 
.11»0 
.l1l11e 
• 11.10 
.1100 
• "»0 
.000 
.0.)0 
.1100 
.11"0 
.1100 
• 110)0 
• 1100 
• "'10 
• 000 
.11"0 
.000 
• 11..,11 
.1\00 
.11»0 
.0?6 
• if.! 6 
• 0~,1 
.I!:H 
.. e51 
.11:·;1 
• cas 1 
.1>117 
.1?8 
• \·.!9 
.154 
.. :'~"''S 
.205 
• :'!~15 
.205 
.. :~~'j6 
• :<08 
· .1"8 
.357 
.. . Ij·'j9 

• :':39 
• . Ii ~-j9 

.001l 

.000 

.000 

.000 

.000 

.00~ 

.0~2 

.004 

.006 

.013 

.015 

.021 

.03\l 

.043 

.049 

.066 

.085 

.096 

.115 

.135 

.145 

.167 

.173 

.182 

.184 

.192 

.203 

.212 .. ,," •• 4'" 

.244 

.252 

.261 

.269 
• 286 
.299 
.306 
.318 
.339 
.350 
• 372 

.• 382 
.3?5 
.410 
.. 423 
.427 
.438 
.4:)1 
.468 
.483 
.491 
.519 
.526 
• ::';32 
.. :;32 
.. 5·l:~ 



~6 

5"1 
::i8 
59 
6~ 
6j 
62 
63 
64 
6~ 

M 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
18 
7S' 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

I. iii 0 
Ii'll 
102 
11'13 
104 
10~J 

1.06 
10i' 
I.I!t1 
11'19 
1.1 iii 
111 
112 
113 
1.14 
l.l ::.. 

13.75 
14.1'10 
14.25 
14.~0 

14.75 
1::'.00 
l '~~ ")1:" 

.J .. .:. . ..J 

15.50 
15.75 
16.01'1 
1.6.25 
16.::'0 
16.75 
17.01'1 
17.25 
1/.~0 

1.7.75 
If3.01'1 
1.8.25 
18.~0 

18.7:5 
19.1'10 
19.25 
19.::'1'1 
19.75 
20.1'11'1 
20.25 
20.50 
20.75 
21. 1'10 
21..25 
21.51'1 
21.75 
22.1'11'1 
22.25 
22.50 
22.75 
23.00 
23.25 
n.~0 
23.75 
24.00 
24.25 
24.o!:J0 
24.7:5 
2~j. 00 
.').::- ").:
,,- .. J .. a.....J 

2~ .. ~0 
25.75 
26.00 
26.25 
26 .. ~0 
26.75 
27.01'1 
27.25 
2/ .. ~0 
2.7. 7:5 
:!8.00 
20.25 
::B.:.,!'j 

.462 

.462 

.487 
• ~J3B 
.538 
.564 
.59ij 
.590 
.51]0 
.590 
.5?0 
• 590 
.61.:5 
• 61 ~J 
.692 
.692 
.692 
.692 
.692 
.692 
.692 
.718 
.718 
.718 
• 718 
.71B 
./18 
.76S' 
.769 
.76S' 
.769 
.769 
.769 
.769 
.769 
.769 
./69 
.769 
.769 
.769 
.769 
.769 
.769 
.769 
.769 
.769 
.769 
.769 
.769 
.769 
.769 
.76S' 
.769 
.. 795 
• 7'1:5 
.. 821 
.821 
• fJ2 j 
• >L!l 
.821 

.:538 
• ~J90 
.615 
.641 
.641 
.66'7 
.667 
.667 
.667 
.66"1 
.667 
.667 
.667 
.667 
.692 
.692 
.692 
.692 
.718 
.769 
.169 
.769 
.769 
.. 769 
.795 
.. 795 
.795 
.. 79~ 
.795 
• 79~ 
.795 
.79~ 

• /95 
.795 
.795 
.. 7(75 
.795 
.795 
.. 795 
.790 
.795 
.821 
.B21 
.B46 
.846 
.846 
.846 
.846 
.872 
.8/2 
.8n 
.872 
.897 
.8'17 
.897 
.89"1 
.897 
.897 
.891 
.897 

• 46:? 
.487 
• :51.3 
.513 
.:B8 
.564 
.::i90 
.64.1 
• IL8 
.744 
.744 
.769 
./69 
.769 
.169 
.769 
.769 
.769 
./.69 
.769 
.169 
.769 
.. 795 
.79~ 

.795 

.795 

.195 

.. 79~ 

.195 

.79::' 

.321 

.B21 

.846 

.846 

.846 

.B46 

.1346 

.846 
• 1;146 
.846 
.846 
.846 
.872 
.. 8'72 
.812 
.8'72 
.872 
.872 
.897 
.897 
.8'17 
.B'17 
.897 
.897 
.9'.2.3 
.. 92:i 
.n.! 
.9:-:1 
.949 
.. 949 

.462 

.462 

.48} 

.487 

.481 
.. 53f-{ 
.56-} 
.5S'0 
.591<) 
.. 590 
.61.::; 
.. 61!J 
.661 
.6S'2 
• 69::! 
.6'J2 
.7 trl 
.744 
.769 
.769 
.76') 
.769 
• 76') 
.769 
.76') 
.769 
.76') 
.769 
.76') 
.769 
.. 79ti 
.i'9~ 
.79-::; 
.. 790 
.79;; 
.. 79~ 
.79:5 
.79~ 

.821 

.821 

.821 
• B21 
.821 
.821 
.821 
.821 
.821 
.82j 
.821 
.821 
.846 
.B46 
.84.S 
.89"1 
.923 
.92:1 
• '123 
.'123 
• '14') 
.. <;4~' 

.1192 

.718 

.718 

.718 

.718 

.718 

.718 

.744 

.'744 

.744 

.744 

.769 

.'769 

.769 

.769 
• 79~, 
.795 
.795 
.795 
• 79~, 
.'795 
.795 
.795 
.821 
• B21 
.821 
.821 
.821 
.8:11 
.821 
.8:11 
.821 
.821 
.821 
.821 
.821 
.846 
.846 
.846 
.846 
.846 
.846 
.846 
.846 
.846 
.846 
.846 
.846 
.846 
.A72 
.872 
• A?? 
.872 
.B?? 
.8'12 
• A?? 
.8'17 
• fl9'i 
~n9"? 

• EI <.?I' 

• >]4(, 

• [146 
· >146 
.846 
• f146 
.846 
.846 
.846 
.8'72 
• fin 
.872 
.8n 
.872 
.87:' 
.8'72 
.. B7::> 
.fl72 
.8'7:> 
• fl12 
.8/2 
.872 
.872 
.872 
• fin 
.872 
• fin 
.8'72 
.87;'> 
.872 
• fi/? 
.872 
.foi7? 
.872 
• Et7? 
.872 
.87:> 
.87'2 
.8n 
.872 
.87? 
• fl72 
.8n 
.072 
.El7? 
.872 
• fin 
.897 
.897 
.897 
.8S''7 
.897 
.1-<97 
.B97 
.897 
.1197 
.897 
.9:?:3 
.. '1:'3 
• q?:~ 

(}'.) .... 
, . ...:. 

• '1;>t 
.. E<;'l 
.w!! 
.8:'] 

• '1:> t 
.8;"1 
• 84.~ 
.84<'> 
.87'.' 
• Eli;.> 
• fJ12 
• Bi;') 
• fl7·.~ 
• Bi'~1 
• 8l'-' 
• A7;" 
.812 
• 89"1 
.8'l7 
.8S''7 
.'WI 
.El9"1 
.897 
.89"1 
.897 
.89"1 
.891 
.89"1 
.891 
.8S'} 
.li91 
.897 
.891 
.897 
.891 
.897 
.897 
.IW7 
.921 
.9::>3 
.n.! 
• S';'>:\ 
.92.1 
.9::):1, 

.92.\ 

.S'4\1 

.949 

.94S' 

.949 

.94<; 

.949 

.~4S' 

.949 

.S'4<; 

.94'1 

.949 

.'149 

.94'/ 

.'14'1 
• '14(/ 

.:-i 3H 
" 53fl 
.5.3>J 
.538 
• 5.3~~ 
.538 
.5.38 
.538 
.538 
.538 
.:5Jfl 
.538 
• :5.38 
• ~j38 
" 538 
.641 
.64t 
.641 
.64t 
.641 
.661 
.66/ 
.667 
.692 
• 69:~ 
.. 69'2 
.69:> 
.718 
• '744 
.744 
.744 
.744 
.744 
.744 
• 79"j 
.. 795 
" 795 
.795 
• 79"j 
.795 
• 79"j 
.795 
• 79"j 
.795 
• 79"j 
.795 
.79:; 
.795 
.841, 
.846 
.84,1, 
.846 
.841, 
.846 
• I'll:> 
.872 
• !1F'! 
.897 
N 9:·.'.~ 

• 9;":3 

• :j t:'l 
.. ~J13 

• :BFl 
• ~,3l~ 
" ~'j64 
.. ~i90 
.590 
.!',Y0 
.6t:, 
• 61 ~3 
.61') 
• to :15 
.64t 
.641 
• t,1,7 
.692 
.7t8 
.7113 
.71fl 
.718 
.7tfl 
.718 
.718 
.718 
.718 
.7HI 
.744 
.744 
.744 
.769 
.71,9 
.76'1 
.71,9 
.795 
.795 
" 795 
.846 
.846 
.846 
.846 
.846 
.846 
.84,1, 
.872 
.87:> 
.El72 
.87:> 
.8/2 
.87'-' 
• fi9"1 
.891 
.89/ 
.897 
.897 
.897 
.8S'7 
• '191 
.fl9/ 
" 9:?:3 
· q~3 

.4Hl 
• ~,:L 3 
• ~.~~i 
· 53l~ 
• 61.:-j 
• 61 ~j 
• 6 t~j 
.641 
.641. 
.641 
• 1,4! . 
.641 
.641 
.641 
.641. 
.6(,7 
• 6/,/ 

.692 

.69',' 

.f-.9,} 

.7t8 

."118 

.ltH 

.744 

.744 

.744 

.7(7':) 

.795 
• 79~j 
.. 79~i 
• 79,j 
.795 
.79"; 
.795 
• 1'7':-~ 
• 79~j 
.79"; 
.795 
.n:'; 
.795 
.79':-; 
.795 
. 79"j 
• 795 
" 7'11:-; 
• 795 
• 79'; 
.. 795 
• 79"; 
• 7~7~, 
• 79~; 
.795 
.79"; 
.795 
.79"; 
.. 79~~j 
• 7~1':-i 
• ~/9~~, 
.. ?9~~j 

• H?1 

.. 4()~ 

.462 

.481 

.487 

.487 
• ~.:l:to 
.513 
• !'.13 
.51.3 
.5313 
.5{,4 
.. ~"64 
.. 615 
.. ~.15 
.615 
.615 
.615 
• 61 ~s 
.615 
.. ~15 
.. 61:-:; 
.b1.5 
.615 
.615 
.615 
.615 
.615 
.615 
.641 
.641 
.64t 
.641 
.641 
.641 
.641 
.641 
.692 
.7113 
.71B 
.718 
.718 
.718 
.7tfl 
.718 
.711l 
.718 
.7111 
.7IB 
.718 
.718 
.7 t Il 
.7IB 
.7t8 
.'l1B 
.144 
.744 
.744 
.744 
• /44 
.. ,/f,tl 

· V;? 
.. ~~n~ 
.4.16 
.4:36 
.1>l7 
.48'7 
.1:17 
.40'7 
.1:17 
.. 51 J 
.. ~; 1.3 
• ~,~~8 
• ";.i8 
• ~,64 
.. :-j/) 4 
.564 
• ";1,4 
.564 
.. ~;"",4 
• ~,64 
.. -;114 

• ~J90 
.. ~j'l0 
.590 
.. I, t 5 
.615 
.. I, 1.5 
.615 
~1,1.5 

.Ml 

.. 1,/)7 

.667 

.1,1,7 

.692 

./t8 

.744 

./14 

.744 

./14 

.744 

./14 

.744 
• J14 
.744 
.J14 
.. 767 
.11,7 
.769 
• /1,9 
.i69 
.. 1/,9 
.7b9 
· /·~9 
.. 795 
.. 7'/5 
.82::' 
• H.' 1 
• 8::,~:~ 
· : r ~ 1 
.. ~{.:. J. 

r.:' '::-'7 
.... J...J ... , 

.56/::

.. ::iB5 
• ~j92 
.. 6VJ;' 
.622 
.63\) 
.64.1 
.654 
.. 660 
.665 
.671 
.684 
.6Sf) 
.699 
.714 
.718 
.724 

7 '>0 .. .;..1 

.'733 
.. 737 
.741 
.744 
• '7~)0 
.'754 
• ]:,4 
.761 
.767 
.7'7J. 
.776 
.782 
.782 
.784 
.788 
.7"15 
.797 
.808 
.B10 
.814 
• B14 
.814 
• B16 
.818 
.823 
.823 
.827 
.. 829 
.829 
.838 
.842 
.El44 
.B44 
.B46 
.. 8~)5 
.863 
.868 
.. B7~ 
• B'i'4 
• [JB:~ 
.. 81l7 



1.16 28."75 . H12 .92.\ .94<) .'J4'J .897 .923 .949 .9::!.1 .9,'1 .8:> t .7A9 · >1 ~ 1 .093 
1:17 29.00 .872 .923 .949 .949 .897 .9::>3 .94'>' .923 .923 .846 .769 .. 821 .. 8<75 
1.18 29.25 .872 .923 • 'J49 .941 .897 .923 .94'" .921 .. <J".?3 .846 .7A9 .:f'1 .. 895 
119 29 .. ~J0 .872 .'123 .94'i' .949 .89i' . 9::>3 .949 .9:'3 .9::>3 .846 • 7~'? .8::'1 .. 89~ 
12~ 29.75 .872 .949 .949 .94? .897 .923 .949 .9::!.\ • 9~'3 .841\ .76Y .}j'1 .. 89? 
121 3".00 .872 .949 .94'i' .949 .897 .9:'3 .949 .9::>;3 .949 · B4t, • 7~'? .846 .9(,12 
122 .30.25 .812 .949 .949 • 94'l .897 .923 .949 .n.l .949 .8J-.' .769 .>H6 .9.,4 
123 30.t.0 .872 .94'1 .974 .949 .897 .9::'3 .949 .923 .949 .89i' .769 .846 .9013 
124 30.75 .897 .949 .914 .949 .897 .923 .949 • 9:~.1 .949 .891 .795 · >1 'l6 .912 
125 31. 00 .89? .949 .974 .9i'4 .897 .9:'3 .949 .923 .949 .897 .. 79::1 • 84t, .915 
126 31..25 .897 .949 .914 .974 .897 .923 .949 .9:n .949 .891 .79:'; .'116 .. 915 
127 31.t.0 .897 .949 .974 .974 .897 .9?3 .949 .923 .949 .897 .. 7C?S .846 .. 91 ~5 
128 .31.75 .897 .949 .974 .971 .897 .923 .949 .9:!.1 .949 .891 .79:'; • :]16 .. 91 ~j 
129 32.00 .897 .949 .9/4 .9i'4 .897 .9::>3 .949 .9::>3 .949 .8'?! .. 7C"1~ .846 .915 
130 32.25 .897 .949 .974 .97-\ .923 .923 .949 .n.l .949 .8U .. 795 .>146 .917 
131 32 .. ~0 .89i' .949 .974 .974 .9::>3 .9::>3 .94'>' .9:'3 .949 .897 .. 79:5 .846 .917 
132 32 .. /5 .897 .949 .9)4 .974 .923 .923 .949 .9::>! .94'J .891 .79" · >]16 • 917 
133 33.00 .B97 .949 .974 .974 .9::>3 .949 • 'i'4'i' .923 .949 .897 .795 .87:: .921 
1.34 33.25 .89) .949 • '174 .914 .923 .949 .'J49 .9':>\ .94'? .9:>.1 · 79~ .8/2 ,,923 
135 33. ~J0 .B91 .949 .'i'74 .974 .9::>3 • 'i'49 .949 .9::'3 • '/49 .9::>3 .795 .897 9"t:" .. ~J 

136 33.75 .(9) .949 • '}74 .91'\ .923 .949 .'J49 .92\ .949 .9"\ .. 791) • ." .'3 .. (/27 
137 34.110 .89i' .1'49 .974 .974 .. 923 .949 .949 .9::'3 .949 .9::>3 .. 79 ~:; .9~:: .927 
UB 34.25 .897 .949 .914 .914 .923 .949 .94'J .nl .949 .9:>.\ .795 • ""3 9")' .. .:..., 
139 34.50 .B97 .949 .974 .974 .9:>3 .949 .949 .949 .949 .923 .795 .. 9~:: .929 
140 34.75 .89J .949 .'774 .97 '\ .923 .949 .94'J .949 .949 .9c.l .795 .. II ,~3 .929 
141 3~.00 .897 .949 .974 .974 .9::>3 .949 .94'i' .949 • 94'? .9::'3 .. 79:5 .. 9?~ .929 
142 35.25 .897 .949 .974 .971 .923 .949 .949 .94'7 .949 .9:n .795 • '/·.!3 .. 927' 
143 3~.~0 .923 .949 .974 .974 .9:>3 .949 .949 .94'7 .949 .9~3 .. 795 .9::>:: .932 
144 35.75 .923 .'774 • '774 .971 .9::!3 .'J74 ."'49 .949 .949 • 9~.1 .795 .. ,)',~3 .936 
145 36.00 .923 .974 .974 .974 .923 .9/4 .949 .949 .949 .9::>3 .795 .973 .936 
146 36.25 .949 .974 .9J4 .974 .923 .974 .949 .949 .949 .nl .. 795 .9<'3 .93B 
147 36.~0 .949 .974 .974 .974 .9::>3 .9/4 .949 .949 .949 .923 .795 .. 923 .938 
148 36.75 .949 .974 1. ~1616 .974 .92:1 .974 .949 .949 .94" .9:n .795 .9:'3 .94~ 

149 37.00 .949 1.000 1. 0011 .974 .923 .974 .949 .949 .949 .9::>3 .. 795 .. 973 .942 
1::i0 37.25 .949 1.0~0 t.16016 .974 .923 .974 .'J49 .949 .949 .9::>:\ .795 • ",·,'3 .. 942 
151 37.51il .949 1.00~ 1.000 .974 .9:>3 .974 .94'>' .949 .949 .9::>3 .. 795 .. 923 .942 
152 37.75 .949 1.000 1.~00 .974 .923 .974 .949 .949 .94'" .92.\ .. 795 .9<'3 .942 
153 38.00 .949 1.1il011 1.1100 .974 .923 .'i'74 • 'i'4'>' .949 .94'7 .9::>3 .795 .. 9'3 .942 
154 .38.25 .949 1.0016 1.000 .97'1 .923 .974 .949 .949 .949 .9:n .795 .'/:'3 .942 
155 38.:'.0 .949 1. 1il011 1. 000 .974 .949 .974 .94'i' .949 .949 .9::>3 .795 .. 973 .944 
1:56 38.75 .949 1. 0~0 1. 1600 .97 '\ .949 .974 .'J49 .949 .949 • 9·,~.~ .795 • '/·.!3 .944 
157 39.00 .949 1.1100 1.11160 .974 .949 .974 • 'i'49 .949 .949 .9::>3 .8n .973 .947 
I::iB 39.25 .949 l.0~0 1.161/10 .974 .949 .974 .949 .949 .949 .9;>:\ · B21 .9:'3 .. 947 
159 39.t.0 .949 1.000 1.0160 .974 .949 .974 .949 .949 .949 .9;>3 .821 .. 973 .947 
16k! 39.75 .949 1.~~1il 1.0~1il .974 .949 .974 • 94'? .949 .949 .923 .82 t • 9:~3 .947 
161 40.00 .94'i' 1.000 1. 000 .974 .949 .974 • 'i'4'i' .949 .94'7 .9::>3 .8::>1 .9'3 .947 
162 4~.25 .949 1. 0~0 1. 000 .914 .949 .974 .949 .949 .949 .9:n .82t • "':~3 .947 
163 40. ~j0 .949 1.000 1.000 .974 .949 .974 .94'>' .949 .949 .9;:>;3 .821 .. 9?3 .947 
164 40.75 • 949 1.1600 1. ~~0 .91'\ .949 .974 • .,,49 .94'J .94'7 .9?1 .B:?t ."'·.'3 .947 
165 41. 00 .949 1.1I1I1!! 1.000 .974 .949 .974 .949 .949 .949 .9;-3 .8::>1 .923 .947 
166 41.25 .949 1.1600 1. 0.,0 .974 .949 .974 .949 .949 .949 .9::>:1 .846 · 9·~3 .949 
167 41.t.0 .949 1.1100 1.000 .974 .94'i' .974 .949 .949 .94'7 .9;>3 .846 .973 .949 
1.68 41 .• 75 .949 1.000 1. ~160 .97-\ .949 .974 .94'J .949 .949 .n.\ .8n • "·.>3 .951-
169 42.00 .949 1.1100 1.000 .974 .949 .974 .94'i' .949 .'i'49 .9::>3 .1172 .. 97:- .. 9~Sl 

110 42.25 .949 1. 016(,1 1. ~00 .97'\ .949 .974 .949 .949 .949 .94'1 .An . .,,19 91:'r;-· .,., 
171 42.~0 .949 1.000 1.00~ .974 .949 .974 .949 .949 • 'i'49 .949 .8n .. 949 .. 9~5~~ 

112 42.75 .94'J 1. ~~0 1. 16~0 .914 .949 .974 .949 .949 .949 .'J4." .R7? • '1'\9 91;.''':-· .,., 
1.73 43.0(1 .949 1.000 1.1il1l0 .974 .949 .9i'4 .94'>' .949 .949 .949 .872 .949 .955 
114 43.25 • .,,74 l.00~ 1.16~16 .97') .. 94(? .974 • '94'7 .. 949 .949 .94'1 .. :-17? · ""\9 .. (1'57 

175 ·l3.~)0 .974 1.000 1.00~ .. 974 .94'1 .. 974 • S'.)'>' .949 • '/4'1 ~ (»4(1 .. B7~-:? .. 94? " 't::;? 



(' 

1/6 43. "75 .974 1.000 1" 0'l\0 .97'\ .94'1 .974 .-;>49 .-;>4',1 .949 .94<) • ~3 7~! • ',1'1'1 .. '15'? 
( 177 44.~0 .974 1.000 1.0B~ .974 .949 .974 .94'1 .949 .949 .94'1 .812 .. 949 .. 9::;} 

1/8 44.25 .974 1. 000 1.00\1 .974 .94'1 .974 .949 .949 .949 .94'1 .872 · "'\9 .. 957 
179 44.~0 .974 1.001'1 1.000 .974 .949 .974 .949 .949 .949 .949 .1'<7:' .949 .. 95} 
I.ll0 44.75 .974 L 000 J.. \\00 .97'1 .949 .974 • '~49 .949 .949 .949 .8n • 'J'19 .957 
181 45.00 1.0~0 1.0~0 1.000 1.000 1.000 1."0~ 1.~0" 1.000 1.0~0 1.0MB 1.000 1.000 1.000 
1112 4:;.25 1.\100 1..000 1..0\\0 1.000 1.000 1.000 I.M00 1.000 1.000 1.000 1.000 I.MM0 1 .• 01il" 
183 4~J .. 50 1.0~0 1.0~0 1.000 1.000 1.000 1.~0M 1.00~ 1.000 1.000 1.0~0 1.000 1.000 1.000 
184 45 .. 75 1.000 1.000 1.000 1.000 1.000 1.000 1.0M0 1.000 1.000 1.000 1.000 1.000 1.001) 
lB~.1 46.00 1.000 1.000 1.00~ 1.000 1.000 1."00 1.00M 1.000 J.0~0 1.0~0 1.000 1.000 1.000 
186 .00 1.000 1.000 1.0\\0 1.000 1.000 1.000 1.000 1.000 1.000 1.0M0 1.000 I.MMIil 1.1il00 



• 
() TABLE F-3 SALINITY FREQUENCY-DURATION RESULTS FOR CASE C BASED ON 

TOTAL LAVACA BAY' INFLOW REGRESSIONS 
(-, RANGE Uf'f'~R PROBABiLITY 'f:h,T HONTHI.Y "AI,£J-/(TY {" '-F:55 THAN n·Ii·: INDICAf::!) VALU:: 

NO. RAN('E 
VALUE JAli FEB MAR APR HAY ,JUli .JlJI. AIlG SF:P DCI' NOV Ol~r: TOTAL 

( 
1 .00 • 00 iii .000 .000 .000 .000 .Nl0 .0i10 .000 .000 .11110 .1100 .1100 .000 
2 .25 .000 .000 .000 .001<1 .000 .000 • "Iihl ."11(1" ."10"1 .0"1"1 .0011 ."'-10 • 00\} 

(' 3 .50 .000 .000 .001<! .001(1 .1100 .0~0 .0011 .£11(10 .1100 • !llill; .000 .000 .000 
4 .75 .000 .000 .000 .001<1 .000 .000 .'-I1l1ii .01l"l .0'-1'-1 .0"1'-1 .000 • '-1'-111 .00\l 
5 1. 00 .000 .000 .000 .000 .01l0 .000 .0"'11 .1100 • lliil'" • 1100 .£100 • 000 .001'1 
6 1 . .,c-., .... .000 • 0t10 .000 .000 .000 .1100 .01l0 .0"11'1 .00"1 .0011 ."I0!! · ""Il .0'il1l 
7 1.50 .0110 .000 .000 • !!I 00 .000 • !!Ill'" .1126 .00~ • ill'Ill .000 .0~0 • 000 .002 
8 1.75 .11100 .000 .000 .001<1 .1100 .000 .,,~t .00"1 .11"1"1 • 11 'I iii .000 .""0 .004 
9 2.00 .000 .000 .000 .000 • 0~0 .000 .1171 .1I0~ .1100 .000 .000 • 000 .006 

10 2.25 .000 .000 .0110 .01110 .001'1 • ~26 • 1 iii.! .0::?6 .Il!!" .01'1" .00" .""10 .013 
11 2.~0 .000 .000 • !!I 00 .000 .0110 .026 • H\:I .026 .1100 .000 .1100 .000 .013 
J.2 2.75 .000 .000 .0k'l0 .001<1 .000 .051 • 1 '213 .026 .0""1 ."1"1'-1 .1'10"1 • '-I"1l .017 
13 3.00 .000 .000 .000 .01'10 .0110 .017 • ?0~1 .051 • 00~ .1100 .026 .1100 • 03~) 
14 3.25 .000 .1'100 • 000 .001<1 .000 .077 • ·.~3 1 .051 .00'-1 .0"''' .026 .""0 .032 
15 3.50 .000 .000 .000 .000 • 0?6 .1~8 .nl • liB .~26 • 000 .IaS1 .000 .047 
16 3.75 .000 .000 .11100 .001<1 .077 .179 .. ·2:5~ .10,1 .0<6 .01l~ .051 .11"0 .058 
17 4.00 .000 .1100 .1iI00 .000 .178 .179 .:?56 .103 .051 .128 .0/7 .1100 .077 
18 4 .. 25 .I'hlll .000 .1600 .001<1 .128 .179 .:l01'! .1213 .05t .1';4 .103 • ""0 .088 
19 4 .. 50 .000 • iii 00 .000 .000 .1;>8 .179 .359 .154 .103 .154 .1~3 .000 .098 
20 4.75 .000 .000 .1600 .001<1 .154 .'256 ... ~~9 .1:;4 .10:! • 2~'; .101 .~"'0 .111 
21 5.00 .0110 .000 .000 .000 .. 1~4 .333 .. 359 .179 .128 .231 .154 .000 .128 
22 5.25 .000 .000 .1'100 .000 .. 231 .359 .~1\l .17'1 .154 .. 2::56 .179 .>1>10 .147 
23 :'.50 .000 • iii 00 .000 .01'10 .3~ff .385 .~3i- .179 .'05 .. 282 .179 .000 .165 
24 5.75 .000 .000 • 1'It10 .00111 .333 • ~10 .4.!1" .179 • 20'; .28:! • Olll5 • >I'l0 .171 
25 6.00 .000 .000 .000 .000 .333 .436 .46~ .179 .'05 .308 .205 .000 .177 
26 6.25 .000 .000 .000 • \1\1101 .359 .~36 • ~6'! .179 .205 .3"1>-1 .20'; • >1"0 .17? 
27 6.58 .000 .000 .0il0 .000 .. 385 .436 .487 .179 .'05 .308 .256 .000 .188 
28 6.75 .000 .1'100 .000 .lllIoll<I .436 .462 .4137 .179 .205 • 3~ll .256 • >1"0 .194 
29 7.00 .0110 .000 .!l00 .026 ."~6 .~87 ."87 .179 .:'05 .301l .308 .000 .203 
30 7.25 .000 .026 .000 .026 .436 ."87 .487 .. 20i .2J1 '. J0>-1 .333 .>1"0 .212 
31 7.:'0 .000 .e~l .000 .026 • "36 .538 .48" .'0~, .'56 .333 .333 .1100 .222 
32 7.75 .000 .051 .1IIk'l0 .0:;1 .487 .538 .481 .20'; .2:56 .3';\1 .359 .>1"0 .233 
33 8.00 .000 .e~l .000 .0!11 .. ~64 .564 .4B7 .205 .?B? .359 .385 • 026 .248 
34 8.25 .000 .077 • 000 .0:;1 .564 .590 • 5:11'1 .205 .:1"11'1 .359 .385 • >I'!6 .259 
35 8.50 .026 .103 .026 • 103 .. 590 .590 .538 .231 .308 .. 359 .385 .851 .276 
36 8.75 .026 .128 • 0:'i1 .10:5 .598 .590 .59>\ .231 • .1"11'1 .359 .385 • "';1 .284 
37 9.00 .0!1! .H9 .128 .128 .. 590 .590 .59~ .231 .30E< .359 .. 385 .851 .299 
38 9.25 .077 .205 .128 • 1::;'\ .590 .590 .59'" .23t .108 ... !'59 .385 • >I"; 1 .306 
39 9 .. 50 .103 .2;S1 .128 .154 .590 .590 .61~ .:>31 • ;'33 .. 359 .385 .051 .314 
40 9.75 .103 .231 .154 .20::; .590 .590 .61"; .231 .J,n .359 .385 .~:H .321 
'II 10.00 .128 .282 .205 .. 20!"J .. 61~ .590 .641 .231 .333 .. 359 .385 .077 .3313 
4:2 10.25 .128 .2132 .2~5 .2:56 .615 .';90 .641 .231 .3:1.3 .359 .385 .1:!8 .340 
"3 10.~1l .15" .308 .231 .256 ,615 .590 .64' .256 .333 .410 .385 .128 .359 
44 11l.75 .154 .333 .256 .2132 .641 .';90 .641 .28~ .359 .4111 .313"; • \ '~8 .37: 
4~ 11.01l .1~4 .333 .2~6 .282 .6'11 .590 .641 .308 .359 .410 .410 .179 .380 
46 11.25 .154 .359 .256 .282 .641 .:;90 .64t .308 .159 .41" .410 .119 .382 
47 11.50 .179 .3~9 .256 .333 .6'11 .590 .641 .3011 .359 .410 .410 • :'05 .391 
48 11.75 .. 231 .J85 • :.:!82 .333 .641 .590 .641 .:'1013 .359 .41" .41~ .. :'~"'5 .400 
49 12. il0 .282 .410 .308 .333 .64:[ .615 • .... 41 .309 .359 .410 .410 .. :05 .410 
::;0 12 .. 25 .282 .410 .J:;9 .333 .641 .1,67 .64\ •. !01l .1'0'1 • 4~1, .431> .:~.H .. 425 
51 l.::!.50 .31i1B .4~6 .3!.19 .333 .641 .667 .i-41 .333 .. 359 .436 .43(\ .. ;'0:2 .. 4.36 
!::i~ 12.75 .308 .436 .3';9 .3JJ .1>41 .667 •. H1 .3,!.! • ,\:0;" .4\.', .431, · :~H2 .436 
53 1;,. 00 .333 .4~6 .. 3!'J9 .. 33=.' • ';'4'1 .6~'i' .. 641 .. ~33 .. :·.~Y .43(, .. 43/, · :'s:: .430 
::J4 1 ~~ .... ~5 .3JJ .. '187 • ..s.\:; .33j .64\ .667 • /,41 .. ,.n ... ; .. l:-j .4).') .-H . ., · ,(3 .. 4':j~. 

55 l~ .. ~(i'\ .. 3~J9 • 'lEll .. 38~:, • 38~, • .';'41 .M? .. ,")4-1 .. :::8~ .. :~n~, .. ·L::(, .4:"" .. :. ~.,., .. -\64 



• 
• 
o 

o 

56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
6~ 

69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
B6 
87 
88 
89 
90 
91 
92 
93 
9~ 

95 
96 
97 
98 
99 

100 
101 
1Il2 
103 
1.04 
105 
H16 
l!il7 
11<18 
109 
1.10 
1..11 
1.1.2 
1:13 
1.14 
1. :l ~j 

13.75 
14.!il0 
14 .. 25 
14.50 
14.75 
1 ~J.!il0 
15.25 
1t..50 
15.75 
16.00 
16.25 
16.50 
16.75 
17.!il0 
17.25 
17.50 
17.75 
lei. 00 
18 .. 25 
18.50 
18.75 
19.!il0 
19.25 
19.50 
19.75 
20.00 
2~ .. 25 
20.50 
20.75 
21.00 
21.25 
21.50 
21.75 
22.00 
22 .. 25 
22.50 
22.75 
23.00 
2.3.25 
23.50 
23.75 
24.00 
24.25 
24.50 
24.75 
25.00 
25.25 
2~J. 50 
25.75 
26.00 
26.25 
26.50 
26.75 
2}.00 
27.25 
21'.50 
1.1.75 
2B.00 
-23.25 
:-~B. 50 

• 41.11 
.41!il 
.410 
.436 
• 4.~6 
.462 
.513 
.538 
.5.58 
.538 
.564 
.564 
.5b4 
.564 
.564 
.564 
• ~i.,,0 
.. ~90 
.:590 
.. 590 
.:590 
.54(0 
.615 
.641 
.641 
.641 
.641 
.641 
.641 
.641 
.641 
.641 
.641 
.641 
.641 
.641 
.667 
.667 
.661 
.667 
.667 
.667 
.667 
.667 
.667 
.667 
.661 
.667 
.661 
.692 
.692 
.692 
.692 
.718 
./1.8 
.718 
./44 
• ;'"44 
.)44 
.1"4'1 

.487 

.48/ 

.487 

.4B7 

.487 

.538 

.538 

.564 

.:590 

.. 61~) 
• 61:5 
.615 
.61.5 
.61~ 

.. 615 

.. 61 ~j 

.641 

.641 

.641 

.641 

.641 

.641 

.641 

.667 

.667 

.667 

.667 

.667 

.667 

.667 

.667 

.667 

.667 

.692 

.692 

.6S'2 

.692 

.692 

.71B 

./18 

.718 

.744 

./44 

.744 

./44 

.744 

./69 

.769 

./69 

.769 

.769 

.769 

.769 

.769 

./69 

.76S' 

./69 
.. 769 
./69 
" 7 t~9 

• .513:; 
.. 38~ 
.4111 
.41!il 
.410 
.410 
.4.16 
.436 
.. 462 
.462 
.!s13 
.. 538 
.. ::-j38 
.590 
.61:5 
.641 
.641 
.641 
.667 
.71B 
• I J.8 
.718 
.718 
.718 
.7113 
.71B 
.718 
.718 
• 11B 
.71B 
.IlB 
.71B 
.744 
.744 
./44 
.744 
.744 
.744 
.744 
.744 
./44 
.744 
./44 
.795 
• 79:5 
.795 
• l'l:5 
.. 795 
./9:5 
.. 795 
.. 195 
.7S'~ 

· /'):5 
.. 795 
.. J'JS 
.. j'95 
.1'15 
" ~"95 
• l'J5 
,,?9~ 

.385 

.4:10 
• 411<) 
.4H:l 
• 411<) 
.41!il 
.4.56 
.. 462 
.462 
.462 
.462 
.538 
.5JB 
.538 
• :5.58 
.538 
.564 
.. 564 
.5.,,\<l 
.. 590 
.615 
.641 
.641 
.641 
.667 
.692 
.692 
.692 
.692 
.692 
.718 
.718 
./IB 
.744 
.74'\ 
.744 
.741 
.744 
.144 
.744 
.74'1 
.744 
.144 
.744 
.744 
.744 
.769 
.769 
.795 
.. 79~j 
• 79~ 
.. 795 
• 19:; 
.. 795 
.79';;j 
.. 79~J 
.7"l;J 
.. 7(l~J 
.N.' 
.. ;; (?~) 

.(,67 

.667 

.667 

.M7 

.M7 

.M7 

.692 

.697 

.692 

.692 

.692 

.69'2 
.. /)92 
.71 B 
.71B 
.71B 
.718 
.718 
.71B 
.718 
.718 
.71 B 
.718 
.718 
.718 
.7lB 
.71B 
.71 B 
.744 
.744 
.744 
.744 
.744 
.744 
.769 
.769 
.769 
.769 
.769 
.769 
.769 
.769 
.769 
.769 
.769 
.795 
.. 795 
.. 795 
.795 
.. 795 
.795 
.. 795 
.821 
.821 
.821 
• B?1 
.1l21 
.. n;):L 
. fl21 
.. n:-'" 

.. 6{";~ 

.7:18 

.744 

.744 

.744 

.744 

.769 

.769 

.769 

.769 

.769 
.. ·795 
.. 795 
.. 79~ 
.795 
.795 
.795 
.. 7(?~J 
.. 7'15 
.. 79~ 
.. 795 
.795 
.. 795 
.. 7Cj>~ 
.. 795 
.795 
.. 795 
.795 
.795 
.79:' 
.795 
.795 
.821 
.821 
.fl21 
• B:? 1 
.821 
.846 
.fl46 
.B7? 
.872 
.8/? 
.872 
.8'/2 
.872 
.8/7. 
.872 
.872 
.872 
.B72 
.872 
.8i'2 
.872 
.872 
.872 
• Ell? 
.812 
.87:> 
.. ~r7:~ 
M Fc/~) 

.641 

.6(,/ 

.6,s1 

.(.(,/ 

.667 

.l>9:> 
• 69c~ 
.69:> 
.71fl 
.718 
• ) 1 fl 
.7HI 
• 718 
.744 
.144 
.744 
.744 
.744 
./44 
.744 
.744 
.744 
./44 
.744 
.769 
.7{'9 
.769 
.. 79~, 
./(7S 
.. 79~, 
.79:5 
.. 79~, 
.1321 
• El21 
.821 
.8:·'1 
.821 
.821 
.821 
.ft21 
.821 
.. 8:!) 
.1321 
.. 8:!:1 
.821 
.. 8;" 
.821 
.8:'1 
.821 
.8;'1 
.821 
.821 
• 8:~1 
.fin 
.13?1. 
.ft4-' 
• ''141, 
.H4-' 
.. :,46 
.84-' 

• :38:) .3Wi 
.3B5 .3H5 
• .511:'; • :38:-; 
.. :~8~ .. 3El~ 
.41~ .. 3Wi 
.410 .385 
.41"l .38::; 
• 4~,6 .385 
.4:36 .:38::; 
.4:36 .38:') 
• 4.36 •. \8'; 
.436 .4:36 
.4:36 .487 
.436 .4B7 
.481 .481 
.487 .41l7 
.51.1 .487 
.513 .4fi7 
.5:3fl .487 
.538 .487 
.5:18 .4'11 
.538 .4B7 
.~j.;1l .41l1 
.538 .4B7 
.53fl .41l1 
.538 .41l7 
.::d8 .487 
.. 538 .. ~13 
.538 .5U 
.538 .513 
.5.38 .50 
.53B .~,13 

.. ~,5t3' .. 51.3 

.538 .513 

.538 • ::il8 

.. b38 .!:'3~ 

• ::i.l8 • 564 
.. 564 .. :-,90 
.. 51,4 .. 59'1 
.564 .590 
.. 564 .. 59~ 
.. ~64 .. ~,9~ 
.564 • 59~ 
.. ~64 .. ~,90 
.. :-j64 .. 59~ 
.. 564 .. !:',90 
• ~j64 • 59~ 
.. ~64 .. ~90 
.564 .j9!.i 
.. ~64 .. ~.90 
.. 5/,4 .. 59'" 
.. ~64 .~.i9f\ 

.. 564 .. ~:;~~ 

.. ~164 • 59~ 

.564 .. ::'j9~ 

.. :,64 .. ~9~ 

.. 564 .. ~)'}~ 

.. 564 .. ~:..9H 

.. :-j(,4 .. ~j'?I" 

.. ~c.4 .. ~:!9('i 

.4V, 

.436 

.431, 

.436 

.436 

.462 

.4/'? 

.462 

.46:! 

.462 

.4fll 

.487 

.481 

.4117 

.481 

.487 

.481 

.487 

.41l1 

.487 

.481 

.487 

.51.\ 

.. 513 

.51:"5 
• ~.13 
• 5 t·~ 
· ~3a 
• 5.~H 
.538 
.564 
.564 
.. 564 
.. ~64 
.59>1 
.. ~J9~ 
.590 
.590 
.:59~ 

.. 590 

.59~ 

.590 
.. 59~ 
.. ~80 
.59~ 

.590 

.59~ 

.590 

.59~ 

• ~f9~ 
.5Y"i 
• ~9~ 
.59>1 
" 590 
· 59~ 
.. ~"j90 
.59Cl 
.. ~~~ S'I/\ 
• ~;j'f11 

· :'8(~ 

.41A 

.436 

.436 

.436 

.462 

.462 

.462 

.462 

.46~ 

.. 462 

.. 4/12 

.4b2 

.46" 
• 462 
• 46" 
• 462 
.462 
• 462 
.462 
• 462 
· 462 
· 462 
· 46:> 
.462 
· 462 
• 46::' 
.462 
• 462 
.462 
.462 
.462 
.46:? 
.462 
.462 
.462 
.46'2 
.487 
.4B'i' 
.4B7 
.487 
.4B7 
.487 
.4B7 
.487 
.487 
.48l 
.487 
.. 513 
.513 
.. 513 
.. ~38 
.. 538 
• :,:38 
.. 53B 
" ::ib4 
.. ~jb4 
.. L")b4 
.. ,':)1:·:; 
.. .') l::i 
~ ,) :I : .. ;~ 

.. ~':.j c; 

.. 359 

.T-;? 
3

~·,.., · .. " 
• .\:';9 
.385 
~ :i:!5 
.385 
.41.0 
.436 
• 4>17 
.4B7 
· 4'17 
.487 
.4H7 
.487 
• '; t3 
.013 
• ~j 1 3 
.~13 

.',1.3 

.513 
• ~'1.3 
.513 
.,.j 13 
• ~.J! 3 
.. ~j1.3 
.. 513 
• 'i.lB 
.538 
~ ~64 

.. 564 
• 'j64 
" 564 
.. ~j.s4 
.. ~64 
.~64 

.. 564 
• ~;64 
.564 
.. ~j,(,4 

.. 564 
· ';.~4 
.. 564 
.. ~j.44 
.564 
.. ~j,,4 
.. ~64 
.:'iM 
.. 064 
~ !-j.'A 

• ~,(,-I 
.. ~j64 
.. 59(":) 

• ,,'III 
· ~,90 
.. :·;i'lr.1 

• :'.80 
, , .... i.:) 

· i.I~. 

.. 472 

.479 

.483 

.485 

.489 

.502 

.. 51:i 
.. 524 
~ ~;32 

• ~,36 
.. 549 
" ::;64 
.568 
.577 
.. 503 
• ~j85 
.. 596 
.. 596 
.6'i\3 
.61ll 
.6~9 

.611 

.615 

.620 

.624 

.626 
.. 626 
.632 
.637 
.6:1'7 
.643 
.643 
,,65~ 

.654 

.6MJ 

.66!il 

.667 

.67:3 

.673 

.677 

.677 

.1,79 

.679 

.b84 

.684 

.686 

.690 

.. 692 

.694 

.697 

.697 

.69',1 

.701 
• 70~:i 
.707 
.709 
.. 712 
.. 7:1.6 
., "7 1. ~~: 
.. .;. :I f) 

( 



• 
• 
o 

o 

(' 

11.6 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
1 ,~I! 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
I'll 
142 
143 
144 
145 
146 
147 
148 
149 
151! 
151 
152 
153 
154 
155 
156 
157 
158 
159 
160 
161 
162 
163 
164 
165 
166 
167 
168 
16'} 
ill! 
171 
J.l2 
173 
il4 
1}5 

28 .. 75 
29.1'11'1 
29.25 
29.51'1 
29.75 
31'1.1'11'1 
30.25 
30.50 
30.75 
31.1'11'1 
.31..25 
31.51'1 
31. 75 
32.1'11'1 
.. i2 .. 25 
32.~0 

32.7:5 
3;l.ee 
3 .. ~. 25 
33.51'1 
33.75 
34.1'10 
34.25 
34.51'1 
34.75 
3~.ee 

35.25 
3~J. S0 
.35.75 
36.1'11'1 
.. ~6. 25 
36.50 
36.75 
37.00 
37.25 
37.50 
37.75 
38.00 
38.25 
38.50 
38.75 
39.00 
39 .. 25 
39.50 
39.75 
40.00 
40.25 
40.50 
40.75 
41.1'11'1 
4t.25 
41.50 
41. 75 
42.00 
42.25 
A2 .. ~0 
4'~' 75 
4;,.00 
4J.25 
4=:' .. ~J0 

.144 

.744 
• 144 
.744 
.744 
.744 
.744 
.744 
.744 
.744 
.769 
.769 
.169 
.769 
.169 
.795 
.795 
.. 79~ 
.195 
.795 
.195 
.795 
.195 
.795 
.821 
.821 
.821 
.821 
.. 821 
.821 
.846 
.846 
.846 
.846 
.846 
.846 
.846 
.846 
.846 
.846 
.846 
.846 
.846 
.846 
.846 
.872 
.897 
.897 
.897 
.897 
.897 
.897 
.891 
.897 
.S'l1 
.897 
.891 
.. 923 
• '72.1 
.949 

.769 .795 

.. i9~ .. 821 

.79S .846 

.79::' .846 

.19S .846 

.795 .846 
• 795 .846 
.79::' .846 
.821 .846 
.821 .846 
.821 .812 
.821 .872 
.846 .812 
.846 .872 
.846.812 
.846 .872 
.846 .872 
.846 .897 
.846 .8·n 
.846 .897 
.872 .8'l7 
.812 .897 
.812 .897 
.872 .897 
.872 .397 
.872 .897 
.872 .397 
.8/2 .923 
.872 .923 
.872 .923 
.872 .'>'2.3 
.872 .923 
.. 872 .. '723 
.872 .923 
.872 .923 
.872 .923 
.812 .n3 
.897 .923 
.a97 .949 
.923 .949 
.923 .949 
.923 .949 
.923 .949 
.923 .949 
.923 .949 
.923 .949 
.923 .949 
.923 .949 
.923 .949 
.923 .949 
.923 .949 
.923 .949 
.923 .949 
.923 .94'} 
.923 • 'J49 
.923 .949 
.923 • 'J49 
.923 .9/4 
• '149 1. 01'l'~ 
.. ,(4,( 1 .. 1300 

.NS 

.. 79~ 

./9':i 

.821 

.821 

.846 

.846 

.846 

.846 

.846 

.846 

.872 

.812 

.891 

.897 

.897 

.897 

.89/ 

.897 

.923 

.923 

.923 

.923 

.923 

.923 

.923 

.923 

.923 

.923 

.923 

.923 

.923 

.923 

.. 923 

.923 

.949 

.949 

.949 

.949 

.949 

.949 

.949 

.949 

.949 

.949 

.949 

.949 

.949 

.949 

.949 

.971 

.974 

.914 

.9/4 
.971 
.974 
.91'\ 
.9i4 
.'0'1 
.. 9~'4 

.821 

.821 

.821 
• 8? I 
.821 
.8:' 1 
.821 
.8;>1 
.821 
.821 
.821 
.821 
.821 
.8:;>1 
.821 
.821 
.821 
.8:;>1 
.821 
.821 
.821 
.821 
.821 
.821 
.821 
.821 
.821 
.821 
.821 
.8::>1 
.846 
.846 
.846 
.846 
.846 
.846 
.846 
.846 
.846 
.846 
.846 
.846 
.846 
.846 
.846 
.846 
.846 
; 872 
.872 
• B72 
.872 
• B72 
.872 
• EO:' 
.897 
• fl97 
.897 
• fl9? 
.. fJIJ7 
.097 

.8"7:! 

.87:> 

.812 

.8n 

.812 

.8n 

.872 

.87:' 

.872 
• E<n 
• H12 
.8n 
.872 
• Ern 
.872 
.8n 
.872 
.87::> 
.872 
.812 
.. B72 
.872 
.872 
.872 
.872 
.87::> 
.. 872 
.. 8/2 
.872 
.872 
.872 
.B7? 
.872 
.872 
.1l72 
.872 
.872 
.Bl:> 
.ti72 
.812 
.. 872 
.87:' 
.. 1372 
.. er7? 
.872 
.872 
.872 
.872 
.872 
.812 
.8n 
.81'2 
.B72 
.872 
• fl72 
.872 
.fll2 
.012 
· :~97 
.8'17 

• fl46 
• F<46 
.1l46 
• fl,16 
.846 
• F<46 
• H46 
• F<46 
.1l46 
.F<46 
.846 
.846 
.846 
.8?~ 

.872 

.. 9:''-:) 

.8r> 

.. ff/:" 
· flr~ 
.8t;> 
.87:0 
• Eli::' 
.Iln 
.. 8/::~ 
.8l'-' 
.. 8'/:" 
.8n 
.B12 
.an 
.B"i':> 
.8n 
• F<7::? .an 
.. 87~! 
.812 
.Ai'? 
.Iln 
.fl72 
.8J2 
.8/' 
.8n 
.. Et/~! 
• I'll:> 
.. ~?;I 
.87:0 
.81::' 
.1l7:! 
.B7:' 
.Iln 
.B?? 
.87::> 
.B7;> 
• >'In 
• Bi'? 
.Iln 
.R!? 
• :l /'., 
.. H:I;") 
• :lJ»> 
.. f~/~) 

.564 

.. 590 

.590 

.. e,90 

.59~ 

.590 

.5')l0 

.590 

.59~ 

.590 

.590 

.. 59'0 

.5')l~ 

.. 590 

.. 590 

.590 

.. 59~ 

.590 

.590 

.615 

.61.5 

.. 615 

.61 "j 

.. 615 

.61:5 

.615 

.61::; 

.615 

.61::; 

.615 
• 61 ~j 
.615 
.61::; 
.615 
.615 
.615 
.641 
.641 
.641 
• [,41 

.641 

.641 

.641 

.641 

.641 

.641 

.641 

.641 

.l..4t 

.66"1 

.667 

.667 

.667 

.667 

.667 

.667 

.b61 

.. f.67 

.. /)(,)/ 

.66l 

.5Y~ 

.590 
• ,,90 
.615 
.615 
.615 
.b15 
.615 
.6 t'j 
• 61~:i 
.615 
.. 615 
.61,j 
.615 
.615 
.615 
.615 
• 61 ~, 
.61::; 
.61.~ 

.61::1 
• [,41 
.641 
.641 
.641 
.641 
.641 
.641 
.641 
.M7 
.667 
.667 
.661 
.667 
.667 
.M7 
.667 
.667 
.667 
.M7 
.661 
.667 
.667 
.692 
• 71 Il 
.718 
.71H 
.71B 
.711l 
.744 
.744 
.744 
.744 
.744 
.144 
.769 
.71,9 
.. 769 
· //)9 
.. //\(? 

.,,9'; 

.. ~S90 

.. ::-j91.1 

.. 6:15 

.61. ,; 

.615 

.615 

.615 

.61."; 

.615 
• 61.,"j 
.. 615 
.61,.; 
.615 
.641 
.641 
.641. 
.641 
• b41. 
.M7 
.661 
.667 
.661 
.667 
.661 
.667 
.661 
.66"1 
.667 
.667 
.661 
.66'1 
.69:0 
.692 
.6n 
.692 
.6n 
.692 
• 69c~ 
.718 
.71>'1 
.718 
.711l 
.718 
.718 
.718 
.718 
.718 
.71fl 
.718 
• 71 Il 
.71B 
• 11 >l 
.744 
.744 
.744 
.741 
.. 744 
,14'1 
_ /4·\ 

.6b 

.. 61 ~~ 

.b15 
.. 615 
.615 
.641 
.1..41 
.641 
.641 
.641 
.641 
.641 
.641 
.641 
.1.41 
.641 
.641 
.641 
.641 
.641 
.641 
.641 
.641 
.641 
.641 
.641 
.641 
.641 
.641 
.667 
.667 
.667 
.667 
.667 
.667 
.667 
.667 
.667 
.661 
.667 
.692 
.692 
.69? 
.692 
.692 
.69'2 
.6n 
.69:;> 
.692 
.692 
./.,92 
.692 
.69::! 
.69':' 
.69:! 
.. 6<J"! 
.b9? 
.. A9') 
• ")<jI'? 

.. /,9:-' 

.. 61,:; 

.615 

.61.5 
.. 615 
.1, 41 
.641 
.M7 
.667 
.61,7 
.667 
• I,,~ 7 
.718 
./18 
.710 
· /18 
.718 
.71.8 
.718 
.71.8 
.118 
.11.8 
• 71 fJ 
.71.8 
.718 
./14 
.744 
.11,9 
.769 
.11,9 
.769 
.169 
.769 
• /1,9 
.76S' 
.11,9 
.769 
.11,9 
.769 
."/69 
.769 
.11,9 
.. 795 
• J95 
.. 795 
.. r,5 
.795 
• J95 
.. 795 
.. 7'715 
.821 
• >l::> 1 
.821 
• >l'16 
.. 84b 
.:J-16 
• f<4b 
· : J/:2 
.. 87:-:: 
• :1 .... 2 
.. ~~/:: 

.718 

."724 

.726 

.73;, 

.733 

.739 

.741 

.741 

.744 

.744 

.748 

.754 

.756 

.761 

.763 

.765 

.765 

.767 
.. 767 
.774 
.776 
.778 
.778 
.778 
.782 
."782 
.784 
.786 
.786 
.791 
.795 
.795 
.797 
.797 
.797 
.799 
.801 
.803 
.806 
.810 
.812 
.814 
.814 
.816 
.818 
.821 
.823 

8 ,")1:-
• ... .. J 

.825 

.831 

.833 

.833 
.. 835 
.8313 
.840 
.842 
.. 84·~ 
• :J4U 
NB55 
.. D~} 



r-
176 43.7:j .949 .949 L 0\1iil .974 .8'77 .fl\l7 .1172 .61,7 .. 7/jl} .744 .. 69'.-' .. l1'ii' • 8~;? 

(' 177 44.00 .949 .949 1.000 .974 .897 .897 • t<;::> .66/ .769 .769 .. 692 • Wi7 .861 
1/a 44.2:5 .949 .949 1.i<liil0 .91'1 .897 . ~197 .8n .692 .769 .7f.'1 .b9'2. · '1}3 .. B65 
179 44.tJ0 .949 .94'1 1. 000 .9/4 .897 .897 .. 8/7 .. 692 .769 .. ;6(7 .69::> .. 923 .86:'; 
we 44.7:5 .949 .9/4 1. "h10 • 97-\ .897 .11'77 • fl7:~ .69" .169 .71>IJ .692 • \10.>3 .B68 
181 45 .. 00 1.000 1.000 1.0~0 1.000 1.000 1.010 1.000 1.000 1.000 1.000 1.000 1.0~0 1. 00.; 
182 4~ "l':'-

.. J • .:..J 1.000 1.\100 1.\100 1.\1\10 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 
183 4~i. 50 1.0~0 1.0~0 1.000 1.000 1.000 1.000 1.~0~ 1.000 1.000 1.000 1.~00 ].~00 1.000 
Ul4 4:5.7:5 1.000 1.000 1.i<liil0 1.\I\l\l 1.000 1.000 1.000 1.000 1.000 1.000 1.000 t.000 1.000 
185 46.130 1.1300 1.000 1.000 1.000 1.000 1.000 1.~0~ 1.000 1.000 1.000 ].000 1.~00 1.mm 
l.86 .0i! 1.000 1.00\1 1.000 l.\l\l\l 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1. 00~1 



• 
TABLE F-4 SALINITY FREQUENCY -DURATION RESULTS FOR CASE D BASED ON • TOTAL LAVACA BAY INFLOW REGRESSIONS 

0 RANGE Uf'F'~R I"RllBABItIrY r:IAT MilNfHI.Y »AUN(TY IS U::55 fHAN fHF. !NOrI:A r:'1) VALUe 
~IO. RANGE 

VALUE JAN FEB MAR APIl MAY .JUN · JUl. AUI; SEP or. r NOV O:'~I; TOTAL 

0 1 .00 .000 .000 .000 .000 .000 .000 .00i1 .000 .000 • 0~'0 .000 .000 .000 
:.! .25 .000 .111110 .lehl0 .0110 .000 .11100 .000 .0111111 .0111111 .1110111 .001l • 111'1\1 .0111) 

0 3 .50 .000 .000 .000 .000 • 1i10i1 .0i10 .0011 .000 .01'0 .il1'0 .ill'Il'I .il00 .000 
4 .75 .000 .000 .1100 .11\1\1 .000 .'1\10 .111011 .0011 .0'1" .00'1 • \lid" .Il>l0 .00\1 
5 1.00 .000 .000 .000 .000 .1>01> • 011 iii .0i10 .0111111 .!l00 • lleJ" .1100 .1'100 • 000 

(' 6 1.25 .000 .000 .001i1 .0110 .000 .1100 .0'10 .01d0 .00'1 .'10111 .001l .>!Ill) .001) 
7 1.S0 .001'1 .001'1 .O110 .000 .1100 • OO0 .0:.16 .000 .111'1111 .1101'1 .l'Iil0 .1100 .002 
U 1.75 .000 .000 .000 .001) .000 .'100 .051 .1l1ll0 .0>-1111 .001\ .0!!1\ .>-1>-11) .004 

( 9 2.00 • O00 . ° 1'1 iii .O00 ,O110 • il00 • O00 .1iIl/ .00111 .000 .il00 .000 .1100 .O06 
10 2.25 .O00 .11110 .1100 .0\h) .000 .0:16 .10! .026 • '10>-1 .0'1>1 .I!IIIII! .101>-10 .013 
11 2.50 .O00 .001'1 .001'1 .01'10 .11100 .026 .1113 .0:>6 .ilill1I .1100 .000 .1100 .013 
1:2 2.75 .000 .000 .0\10 .01d\!! .000 ."iS1 • 128 .026 .0,;)>-1 .0\'\" .00>-1 • >-1>-10 .017 
13 3.00 • 000 .001'1 .1'100 .011i1 .1'100 .071 .2~5 .051 .1100 .1>00 .1126 .1>1'l1O .030 
14 .3 I")1t.." 

.~ ... • 1!101! .01lia .0110 .011,! .O00 .11177 .2.31 .051 .00111 .1101\ .~:y, .>-1>\., .. 03::! 
15 3.50 .000 .000 .1000 .000 .026 .12B .231 .103 .1126 .1<01\ .~51 • ~00 .047 
16 3.15 .1100 .1100 .11110 .01l1.) .077 .179 .256 • til-! .1!·2<S • 0~<! .05t .101>10 .058 
17 4.01'1 .000 .0110 .000 .000 .12B .179 .282 .103 .. b5J .103 .077 .1100 .077 
lB 4.:25 .000 .1100 .000 • Ilia\) .128 .179 • .!101>3 .12~ .0:5t • 1:51 .103 .101>-10 .08B 
19 ".~0 .000 .01'10 .000 .01'10 • 12B .231 .. 3~}9 .154 .103 .. 154 .103 .~00 .103 
:20 4.7:5 .000 .1100 .1100 .00\) .154 .256 •. J5~ .154 .111:\ .1/9 • 11\3 .>1>10 .109 
21 ~.00 .000 .000 .01'10 .0110 .154 .333 .385 .154 .128 .. :'31 .. '28 .1100 .126 
22 5.25 • 00 iii .1l1l0 .0110 .01d1) .231 ... 359 .4111 .179 .. 121-1 .256 .154 • \I II I! .143 
23 5.50 .001'1 .01'10 .000 .000 .308 .3E!5 .436 .179 .:>05 .. :'56 .179 .1100 .162 
24 5.15 .000 .1l1l0 .000 .01110 .308 ... 585 .4.36 .179 .2ih .28'. .-:!0:S .>1"'0 .167 
25 6.00 .000 .0110 .01l11 .000 .333 .436 .4E17 .179 .205 .:>82 • :>05 .!l00 .177 
:26 6.25 .11100 .11100 • 1100 .00111 .333 .436 .481 • 17'>' • '21'1"; .30') .205 .""0 .17? 
27 6.50 .000 .000 .0110 .000 • 38!. .U6 .4E17 .179 .205 .30B .. ;~31 .1'1011 .186 
28 6.75 .000 .1100 .1100 .0ill<1 .410 .436 .487 .179 • 2115 .31'113 .256 .\l00 .190 
29 7.80 .000 .0110 .00i1 .026 .436 .487 .4ff7 .179 .231 .308 .30B .000 .. :!05 
J0 7.25 .000 .026 .1100 .026 .436 .487 .481 .'20:5 .2i6 .31!B .3013 ."Ill! .212 
31 ".~0 .100 .0~1 .01'10 .026 .436 .513 .4E17 .205 .2B2 .333 • :<33 .1100 .222 
32 7.15 • 1100 .11:51 .1II1l0 .0:51 .487 .:;39 .513 .20::; .2tic1 • .359 .J3.! .\llll! .233 
33 8.10 .000 .0~1 .000 .0~1 • ~3E1 .564 .538 .231 .28? .359 • :<33 .. 1'26 .248 
34 8.25 .01110 .077 .1100 .1151 .564 .590 .:;64 .".3t • 3013 .3:59 .333 .IP6 .259 
35 8.50 .026 .183 .026 • 1IIJ3 .~ge .590 • 564 .231 .308 .. 359 .. 359 .051 .. 276 
36 8.15 .926 .1113 .1l51 .103 .590 .:;91! .:;9111 • ?.ll .311Fl .359 • .3135 .1I"j 1 .282 
37 9.10 .0~1 .1~4 .128 .1.29 .t.90 .~90 .615 .231 .30E1 .359 .. 385 .051 .. 299 
3>1 9.:25 .1l77 .205 .128 .1:;4 .590 • :;90 .61:5 .. 2.51 .31113 .359 • .38:5 • ,,"jl .308 
39 9.50 .103 .231 .128 .1~4 .~90 .591'1 .635 .231 .308 .359 .J8~ .fl51 .312 
40 9.75 .103 • :231 • 1:;4 .1/9 .599 .:;91! .61:; .2.31 .31118 .385 .385 • ,,:; 1 .31B 
41 10.00 .128 .2!'6 .179 .205 .61!, .590 .615 .256 .333 .38~ .385 .077 .335 
42 11il.25 .128 .256 .1/9 .231 .615 .590 .~t::; • ?'56 • 3.1.3 .410 .410 .103 .344 
43 11'1.~0 .154 .256 .256 .2S6 • 61~ .590 .615 .256 .333 .410 .4111 .103 .3'55 
44 10.75 .154 .JIaI3 .2:56 .256 .615 .590 .<S4t .2:5/' • J.3.l .436 .41O .1:.18 .36:; 
45 11.00 .154 .3~9 .256 .282 .615 .590 .641 .'56 .333 .436 • 41 iii .179 .376 
46 11.25 .1:;4 .3::59 .2::56 .282 .615 .J..1S .Mt .256 .3J.3 .4:3<S .4111 • \ 7? .378 
47 11.~0 .179 .359 .2~6 .333 .641 .641 .667 .308 .359 .436 .410 .179 .397 
413 11.75 .231 .JI3:5 .2::;6 .33J .641 .641 .661 • .30>3 • .~S'l .4.!6 .4\1\ .119 .404 
49 l::!.1l0 .2~6 .410 .282 .333 .MI .641 .66"/ .30E! .359 .436 .410 .179 .410 
::;~ 12.25 .256 • 410 • J59 .3.33 .641 .<S67 .1,61 • :~IIFl .3R:5 • 41,~ .4\11 • '.·!~5 .423 
~1 1:!.S0 .282 .410 .35Cf' .33;; .641 .. 6 f/=' .66'/ .308 .385 .436 .411'l .:'S:: .4:;4 
52 1~. 15 .. 282 .. /I L0 • .~~9 • .3J.3 .641 • 11~ .1,9:> .3.\1 .4\1\ .431, .4t~ • :"}'i~ .. 44~ 
53 13.00 .. 333 .410 .3'59 .;}3~ .64:1 .. 71 fl · ,,9:' .JB5 .. 436 .. 436 • -\ 1 " · :'IJ: .. 4:3::; 
::;4 L~.2:) .333 .. -\62 ... k~9 .3.\.1 ,641 ,71.[3 .. .' 1.:1 ... 5n:-J .. ·1.<''' · ·l ;l) · ,II .; · .'1~8 .. 462 
~~ 
~., 13 .. ~,0 .. 333 .. 462 .. :-~~9 .3!J9 .<'>41 .. 7i B • :' llJ • ·1 l il _403':' · 4:~ • .:. .H~ .. :'1<1:1 .. 466 



o 

o 

n 

(-

, 

56 
S"7 
58 
5'7' 
61<1 
61 
62 
63 
64 
65 
66 
67 
68 
69 
10 
7:l 
12 
73 
74 
75 
76 
77 
7:.1 
79 
81<1 
81 
82 
83 
81 
85 
86 
87 
138 
89 
90 
91 
')2 
93 
94 
95 
96 
97 
'78 
99 

101! 
101 
102 
103 
104 
10~ 
!.II6 
1117 
11118 
1119 
110 
111 
11.2 
113 
114 
1:(5 

1.3.75 
14.00 
14.25 
14.50 
14.75 
1~.00 

15.25 
1~ .. 50 
15.75 
16.00 
16.25 
16.50 
16.75 
1/.00 
17 .. 25 
17.50 
17.75 
18.00 
18.25 
18.~0 

19 .. 75 
19.00 
19.25 
19.50 
19.75 
20.00 
:.:!0 .. 25 
20.50 
~0. 75 
21. 00 
21.25 
21.50 
21. 75 
22.00 
22.25 
22.50 
22.75 
23.00 
23.25 
23.50 
23.75 
24.00 
24.25 
24.~0 

24.75 
2!J.00 
"'l"'- .,)e." 
.:.. .. J .. .o:;.U 

2~.50 

25.75 
26.00 
26.25 
26.50 
26.75 
2/.00 
27 .. 25 
2;'" 50 
27 .. J~:; 

28.00 
28 .. ~~5 
2n .. ~0 

• .\85 
.. 385 
.. .385 
.38::' 
.41.0 
.410 
• 410 
.410 
.436 
.436 
.436 
.462 
.462 
.462 
.4131 
.487 
.487 
.. ~J13 
.. 5,58 
.538 
.::>64 
.. ~64 
.~64 

.. 590 

.. 615 

.615 

.6tS 

.641 

.641 

.641 

.641 

.667 

.667 

.667 

.667 

.667 

.667 

.667 

.692 

.692 

.692 

.692 

.692 

.718 

.118 

.744 

.744 

.744 

./44 

.744 

./44 

.744 

./44 

.769 

./6'1 

.769 

./69 

.. 76'} 
• /6'1 
.76~ 

.487 

.487 
• 41J J 
.48/ 
.487 
.487 
.5.58 
.. ~J38 
.538 
.. 564 
• S64 
.564 
.564 
.564 
.564 
.564 
.564 
.. 615 
.641 
.641 
.641 
.641 
.641 
.667 
.6'12 
.692 
.692 
.718 
.718 
• 7 lEI 

• 718 
.718 
• /18 
.744 
.744 
.744 
./69 
.769 
.769 
.769 
.769 
.769 
./69 
.. 79t, 

• 1'15 
.i'9~ 
.795 
.795 
.. 795 
.. 7S'~ 
.. 195 
.. /·95 
./95 
.821 
.1321 
.821 
• l121 
.. t3=~:i 
• 1146 
.. 846 

.3:09 
.. 38~, 
.3:.15 
.. 38~ 
.4l0 
.410 
.4.56 
.43f, 
.4.56 
.462 
• S64 
.564 
.5"I! 
.. 5S'0 
.641 
.667 
.667 
.1,67 
.6'72 
.. 692 
.7L8 
.718 
.718 
.718 
.118 
.769 
.769 
.769 
.769 
.769 
.769 
.769 
.769 
.769 
.769 
.769 
.769 
.769 
.769 
.769 
.769 
.821 
.846 
.846 
.846 
.846 
.846 
.846 
.1346 
.846 
• :.172 
.872 
• tl72 
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181 4!:..il0 1.000 1.000 1.000 1.000 1.~0~ 1.0MIO 1.0~0 1.000 1.00~ 1.~00 1.00~ 1.1100 1. 0\Hl 
182 4::-i.25 1.000 1.01<11<1 1.1<100 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 
183 4~. ~0 1.000 1.0~0 1.000 1.000 I.M0~ 1.IOM0 1.000 1.000 1.0010 1.~011 1.~00 1.000 1.000 
184 45 .. 7::5 1.000 1.000 1.01'10 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 l.000 1.000 
185 46.00 1.1'100 1.000 1.000 1.000 1.~I'I~ 1.10110 1.1'I~0 1.000 1.1100 j.~.10 1.~00 1.01'1. 1.000 
186 .00 1.1'101'1 1.01<11'1 1.1'11<10 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 
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TABLE F-5 SALINITY FREQUENCY-DURATION RESULTS FOR CASE A' BASED ON 
LAVACA AND NAVIDAD RIVER GAGE SITE REGRESSIONS 

RAriGE 
NO. 

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

.22 
23 
24 
25 
26 
27 
28 
29 
J0 
31 
J2 
33 
l4 
35 
36 
37 
It! 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
~0 

51 
:'52 
53 
.)4 
<c· ...... 

UF·F·t:R 
RANGE 
VALUE 

.00 

.25 

.50 
l~ . -' 

1. 00 
1 .,~ . ,-, 
1.50 
1.75 
2.00 
2.25 
2.50 
2.75 
:'.00 
J .. 25 
3.50 
3.75 
4.00 
4.25 
4.50 
4.75 
5.00 
5.25 
:l.50 
5.75 
6.00 
6.25 
6.58 
6.75 
7.00 
1.25 
7.50 
7.75 
8.08 
8.25 
!l.58 
8.75 
9.08 
9.25 
9.50 
9.7S 

1 II. BB 
10.25 
18.:'0 
18.75 
11.00 
11 .. 25 
11.~0 
11.7S 
12.B0 
12.25 
1::!.'50 
1::!.75 
13. ~(l 
13.~5 

13.50 

JAN 

.B00 

.00\!! 

.000 

.0110 
• B00 
.01l\!! 
.000 
.000 
.0011 
.1I1l!! 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.026 
.0~1 
.0:51 
.077 
.077 
.12B 
.128 
.128 
.154 
.179 
.21lS 
.205 
.2115 
.295 
.231 
.231 
.2S6 
.256 
.2S6 
.308 
.J0t! 
.385 
.JSS 
.3B5 
.38S 
.410 
.4l6 
.436 
.4l6 
.436 
.41l1 
.4B7 
.487 
.487 
• SJ..l 
.. :-J38 
.:dH 
.. ~j3A 

PROBAIl (Un [H:H MONTHI. Y SAI.II~ [TY IS U::SS THAN Hi,: INOLl:A [":1) VALue 

FEB 

.B00 

.01!l1! 

.000 

.000 

.000 

.001! 

.0B0 

.000 

.B00 

.1100 

.11011 

.000 

.000 

.000 

.00i1 

.1!l0B 

.026 

.1126 

.051 

.077 

.103 

.128 

.1~4 

.154 

.179 

.179 

.20~ 

.256 

.2~6 

.256 

.2:16 

.256 

.3118 

.308 

.3118 

.lJ3 

.333 

.3.33 

.3&5 

.J85 

.385 

.4111 

.462 

.487 

.487 

.513 

.513 

.:53B 

.. !'lj3f.i 

.:5l8 

.5:)8 

.590 

.. ~'i0 

.615 

.. 0.1 ~ 

MAF~ APi< 

.000 

.\1011 

.000 

.I!lllll 

.000 

.I!I!1l 

.000 

.11110 

.0110 

.\!I00 

.000 

.I!ll!lll 

.000 

.1l1!l0 

.1100 

.026 

.026 

.11:51 

.1177 

.1177 

.1177 

.1113 

.128 

.154 

.IS4 

.154 

.154 

.119 

.179 

.21lS 

.2115 

.2l1 

.231 

.2l1 

.231 

.2:56 

.256 
• lllB 
.333 
.JJ3 
.333 
.lJ3 
.359 
.4111 
.410 
.4111 
.436 
.4Bl 
.4B7 
.41l1 
.513 
• ::;.18 
.. 564 
.. ;:;64 
" ~90 

.000 

.01l1<! 

.1100 
• II Ill<! 
.000 
.0111<! 
.000 
.01'l1<! 
.000 
• I!llll<! 
.000 
• \!Ii'll<! 
.000 
• \l1l0 
.000 
.0\!1IJ 
.1100 
.. 026 
.0~6 
.026 
.026 
.1151 
.077 
.11l~ 
.179 
.231 
.256 
.2S6 
.2!J6 
.256 
.2::'6 
.256 
.282 
.lll:J 
.333 
.. 35') 
.385 
.38;:; 
.385 
.38:; 
.3B~ 
.3B5 
.3E15 
.lB:; 
.38~ 

• JIl::i 
.385 
• 31l~ 
.385 
.411!l 
.436 
• 4..!~ 
.. 462 
.462 
.. 4r>2 

MAY 

.111110 

.000 

.01111 

.000 

.~011 

.000 

.000 

.000 

.000 

.000 

.0110 

.000 

.01110 

.000 

.0110 

.026 

.0;>6 

.051 

.077 

.128 

.128 

.205 

.231 

.231 

.2A2 

.282 

.333 

.359 

.385 

.385 
• 4~6 
.462 
.487 
.487 
.487 
.4B7 
.538 
.53B 
.564 
.564 
.564 
.564 
.!J64 
.564 
.564 
.564 
.564 
.590 
.590 
.615 
.615 
.615 
.. 6bi 
.667 
• .')f-,'7 

.JUN .JUI. AIJG 

.000 

.000 

.0011 

.1100 

.0110 

.1l00 

.0i10 

.000 

.000 

.000 

.026 

.1126 
• 0~16 
.026 
.. 051 
.051 
.077 
.128 
.154 
.154 
.154 
.179 
.179 
.256 
.256 
.282 
.308 
.333 
.410 
.. 462 
.462 
.487 
.487 
.4B7 
.539 
.564 
.564 
.::;64 
.590 
.590 
.590 
.:590 
.590 
.S90 
.590 
.615 
.641 
.667 
.667 
.6n 
.71B 
.718 
.71 8 
.71.11 
.744 

• 0~0 
.0011 
.ililil 
.00'! 
.0110 
.1»1111 
.00~ 
.01l11 
.001< 
.0>111 
.1111111 
.11<111 
.0:'6 
.1126 
.02b 
.lIIe; 1 
.07/ 
.077 
.07/ 
.077 
.0/7 
• 1111 
.103 
.119 
• ,a!', 
.211::; 
.;>0~ 

• '-0::; 
.20~ 

.'2~5 

.231 

.256 

.. 28;' 

.'28,:! 

.301< 
• :51l1l 
.301< 
.l31 
.33:< 
• J1.l 
.359 
• .!59 
.4'0 
.4.!6 
.436 
.487 
.41<7 
• ::it! 
.~13 
.5t.! 
.. 51 :4, 
.. ~i t,~ 
.S:·B 
.. ~6·l 
.. ~.i.4 

.00111 
• 'HI>I 
.000 
.000 
.000 
.00'1 
.000 
.'l01! 
.011111 
.'l'l~ 
.000 
.000 
.00111 
."11»11 
.00" 
.0"111 
.000 
.0011 
.800 
.0011 
.11011 
.0011 
.000 
.118"1 
.126 
.926 
.1126 
.026 
.051 
.951 
.077 
.077 
.1117 
.077 
.077 
.077 
.103 
.1'-8 
.12B 
.179 
.179 
.179 
.179 
.179 
.179 
.'205 
.231 
.256 
.:'56 
.28::! 
• 3(~fI 
• :~t!>l 
• :10f1 
· .I.n 
_ 33:"{ 

SEf' 

.000 
• '1 II I! 
.000 
.110'-\ 
.1100 
.01!1I 
.11011 
.001! 
.111110 
.01111 
.000 
.0011 
.000 
.0011 
.1100 
.01111 
.,,26 
.'lSI 
.103 
.\I!.3 
.103 
.10.3 
.229 
.179 
.179 
.179 
.179 
.205 
• '0~J 
• 20!-j 
.nl 
.2.lt 
.231 
.231 
.256 
.256 
.282 
.29'2 
.2B2 
.2a~ 

.~82 

.28:! 

.333 
• .51.! 
.359 
• .3::;9 
.385 
.4111 
.410 
.41.s 
.43b 
.481 
.. 41i? 
.. olH / 
_ 4f~ 7 

Ill: f 

.11100 

.01l>l 

.00[1 

.110<1 

.Ml0 

.O10\<1 

.000 

.00"1 

.000 

.0';11 

.000 

.111110\ 

."00 

.'11111 

.1126 

.026 

.051 

.0';1 

.07/ 

.071 

.117/ 
• III.! 
.12B 
.1:2~ 

.154 

.154 
• :?05 
.20::; 
• :131 
• '231 
.7'56 
.2i,s 
.256 
.2:56 
.282 
.2B:! 
.282 
.28:! 
.292 
.28::! 
.282 
.'28~ 

.:'82 

.31l>! 

.30B 

.308 

.333 

.3.1.! 

.3:33 

.3.\.\ 

.. ~8:::1 

.41" 

.4Hl 

• 4 I" 
~ ·H(i\ 

HOV 

.000 

.1l0~ 

.000 

.1l0~ 

."0!i1 

.000 
• 000 
.000 
• 000 
.000 
• 000 
.00'\ 
.~00 

.!iI00 

.1100 
• 00~ 
.000 
.000 
.026 
.077 
.128 
.154 
.154 
.154 
.154 
.154 
.154 
.154 
.'54 
.154 
.154 
.205 
.231 
.231 
.231 
.282 
.308 
• .101l 
.308 
.308 
.3!i18 
.J0B 
.308 
.333 
.359 
.359 
.38~ 
.38:'; 
.. 38~ 
• ..!S:'; 
.4111 
.41<1 
· ·1l0 
.410 
• ·1)(0' 

O,·:r: TOTAL 

.000 

.>1110 

.000 

.1I'l0 

.1100 

.11>10 

.000 
• >1'10 
.00!i1 
.11110 
.026 
~":~6 
.0.26 
.lo\e~6 

.026 

.0?6 

.026 

.lIe!6 

.026 

.0e·~6 

.~51 

.0ejl 

.077 

.t>l3 
• 10~ 
.1>13 
.128 
• 1~8 
.179 
.179 
.205 
• "~~~j6 
.2B::: 
• .!>18 
.333 
• .1.13 
.333 
.n3 
.333 
• .1.!3 
.359 
• .3e;9 
.359 
• .l::;9 
.359 
• .!e;9 
.359 
... iHS 
.. 38:="; 
• .iH5 
.. 385 
• .;:15 
· :' Il:, 
· :~:l5 
.3f15 

.000 

.000 

.000 

.1100 

.000 

.00\J 

.000 

.Il!illl 

.0~0 

.1l0\J 

.004 

.004 

.006 

.006 

.011 

.1117 

.028 

.043 

.062 

.073 

.083 

.105 

.124 

.147 

.167 

.175 

.194 

.209 

.226 

.233 

.248 

.267 

.282 

.2BB 

.303 

.316 

.333 

.342 
.. 359 
.363 
.368 
.370 
.387 
.40~ 
.406 
.417 
.429 
.4:';3 
.. 453 
.464 
.. 479 
~ 4':';>1, 

H :~06 
.. 31~; 
•• J L, 

• 



.) 

-) 

::'.i6 
57 
:58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
n 
18 
79 
80 
81 
8 " 
~ 

83 
84 
85 
86 
87 
813 
89 
90 
91 
92 
93 
94 
95 
'16 
97 
98 
9'1 

100 
101 
1112 
103 
104 
105 
1.06 
107 
108 
109 
1l~ 

111 
112 
1:13 
114 
L.t ~j 

lJ. 7~] 
14.00 
14.2~ 

14,,~0 
14 .. 75 
15.00 
15.25 
15.50 
15.75 
16.00 
16.25 
16.50 
16.75 
17.00 
17.25 
1/.50 
17.75 
18.00 
18.25 
18.50 
18.75 
19. 00 
19.25 
19.50 
19.75 
20.00 
20.25 
20 .. ~0 
20.75 
21.00 
21.25 
21 .. 50 
21.75 
2~.00 
22.25 
22.50 
22.75 
n.00 
2.3.25 
23 •• 50 
23.7:5 
24.00 
24 .. 25 
24 .. 50 
24.75 
2!':t.00 
25 .. 25 
2t. .. 50 
25.75 
26.00 
26.25 
26. ~J0 
26.75 
27.00 
27.2j 
:!,/' .. 50 
27 .. 7'5 
2E<.00 
2i:.' .. ~~:5 
:~Ij. ~:';0 

.:)64 

.. ~j64 

.:59il 

.590 

.590 

.615 

.615 

.615 

.641 

.641 

.641 

.641 

.641 

.641 

.667 

.667 

.667 

.667 

.667 

.667 

.667 

.667 

.667 

.692 

.692 

.718 

.718 

.718 

.718 

.718 

.718 

.718 

.ltB 

.71B 

.718 

.71B 

.718 

.718 

.718 

.718 

.744 

.744 

./44 

.744 

.144 

.744 

.744 

.744 

./44 

.744 

.769 

.769 

.769 

.769 

.769 

.79~ 
.. J95 
.. 79~J 
.. 1'J5 
.. 79:"j 

• 641 
• 64 j 
.641 
.641 
.641 
.641 
.641 
.641 
.641 
.641 
.641 
.64j 
.667 
.692 
.692 
.692 
.692 
.744 
• 144 
.744 
./44 
.744 
./69 
.769 
.769 
.769 
./69 
.769 
.769 
.769 
.795 
.795 
.1346 
.846 
.846 
.846 
.846 
.846 
.846 
.B46 
.846 
• B46 
.B46 
.846 
.846 
.846 
.846 
.846 
.1372 
.872 
.872 
.872 
.. 872 
.. 872 
.872 
.872 
.872 
· 'I:~~, 
.923 
.923 

.. 59'a 

.. 590 

.61:5 

.. 61 ~j 

.641 

.667 

.667 

.66"/ 

.66/ 

.692 

.6'12 

.692 
• /18 
.718 
.1l8 
.718 
.lt8 
.718 
• /18 
.718 
• /18 
.718 
.718 
.718 
./69 
.769 
.. /'1'0 
.. 79r;J 
.B21 
.821 
.821 
.821 
.821 
.821 
.821 
.821 
.1321 
.872 
• B72 
.872 
.. t372 
.897 
.H97 
.897 
.8'n 
.897 
.891 
.897 
.8'17 
.897 
.H97 
.897 
.897 
.897 
.:397 
.89i' 
• '123 
• '123 
.723 
.. 923 

.46::> 

.. 538 

.. 56'} 

.. 564 

.564 

.. 564 

.564 

.. 564 

.S64 

.. 564 

.S91<1 

.615 

.641 

.641 

.641 

.641 

.641 

.641 

.641 

.667 

.66/ 

.667 

.667 

.667 

.69:2. 

.692 
• /18 
.718 
./41 
.744 
.744 
.744 
.744 
.769 
.76'1 
.795 
.821 
.821 
.821 
.846 
.846 
.846 
.8n 
.872 
.87,! 
.872 
• B72 
.8i'2 
.81:/ 
,,89i' 
.8'1/ 
.8'17 
.891 
.8'17 
.81; 
.89i' 
.13'11 
• b'li' 
.891 
_ 8'1/ 

.667 

.667 

.667 

.Mi' 

.667 

.667 

.692 

.692 

.692 

.692 

.692 

.692 

.692 

.692 

.692 

.718 

.744 

.744 

.769 
• /6'1 
.769 
.. /9~, 
.795 
.795 
.795 
.821 
.821 
• E<46 
.846 
.846 
.846 
.846 
.846 
.846 
.846 
.846 
.846 
.8l:? 
.872 
.872 
.872 
.8'1'l 
.897 
.92;3 
.923 
.923 
.949 
.949 
.949 
.949 
.949 
.949 
.949 
.94'7 
.949 
.949 
.949 
.94'1 
.. ("14~'> 

.. 949 

· /44 
.744 
.744 
.744 
.744 
.744 
.. 795 
.. 79:' 
.795 
.795 
.795 
.821 
.846 
.846 
.846 
.846 
.872 
• Ell? 
.872 
.872 
.872 
.8/2 
.897 
.897 
.897 
.897 
.897 
.923 
.923 
.923 
.923 
.949 
.'149 
.949 
.949 
.949 
.949 
.949 
.949 
.949 
.949 
.94'1 
.949 
.949 
.949 
.949 
.949 
.949 
.949 
.949 
.949 
.949 
.949 
.949 
.94'1 
.949 
· '~49 
.949 
.149 
.949 

.. ~:ib4 
.. ~J(i~ 

.. 6 t.:-j 

.. 615 

.6 te] 

.61~ 

.61::; 
• b41 
.64t 
.641 
.f,(?:~ 

· 69:~ 
.718 
.744 
.769 
.7[,9 
.769 
.76'1 
./69 
.7S'5 
.8'2t 
• El21 
.846 
.E<4lo 
.846 
.846 
.846 
.846 
.846 
.846 
.1346 
.846 
.846 
.846 
.a7;.'! 
.87~ 

.8J:! 

.872 

.8n 

.B"/? 
• 8/~~ 
.8l? 
.8n 
.8i'::! 
.8r? 
.8n 
.l3n 
.8/2 
.8n 
• ftn 
.8n 
.ft?? 
.l3n 
.E<,/? 
.. ~1r~ 
.. 8"/;' 
• 'J ;:~ 
.. 8;":"' 
.. iL""? 
· fO;' 

.,IB 

.333 

.38:5 

.410 

.41~ 

.41~ 

.41~ 

.436 

.43'" 

.462 

.. 4t)·.~ 

.462 
• 4"'~~ 
.462 
• 48/ 
.513 
.::i38 
.. 538 
.5.18 
.590 
.. 59~ 
.. 615 
.64t 
.66i' 
.667 
.667 
.667 
.667 
.667 
.667 
.667 
.667 
.667 
.667 
.69::! 
.692 
.6n 
.744 
.744 
.744 
.769 
.. 795 
• 7ge] 
.. 7 C75 
.79:5 
.795 
• 7ge; 
.795 
• 79'; 
.. 795 
.79'; 
.. 7(75 
./9'; 
• f<21 
.821 
.821 
.1l21 
• B?:I 
.. !12t 
.. fC? 1 

.~jn 

.. ~f13 
.. 5.;8 
.. ~;j3B 
.564 
.. ~.90 
.S9~ 

.. 615 

.61 :) 

.. 615 

.1,"'/ 

.667 

.69~ 

.718 

.7tl3 

.744 

.79:) 

.79~ 

.. 79 .... j 

.. 79~J 
.. 79:5 
• 8::> 1 
• 8;! t 
.846 
• 13 4f, 
.E<46 
• 134'" 
.872 
.897 
.897 
.89/ 
.897 
.897 
.E<97 
.. 92.! 
• '123 
.n,! 
.923 
• 9~,1 
.923 
.. 92.i 
.923 
• 9:~,1 
.923 
.9:n 
.923 
• 9~,1 
.949 
.949 
.949 
.141 
• '149 
.949 
.949 
.94'7 
.949 
• '14'J 
.949 
.949 
.. ~,~q 

.46? 
.. 462 
.. 4/l? 
• 46:~ 
.46? 
.462 
.481 
.4E<7 
.487 
.513 
.. 5:~B 
.. ~3a 
• S1:' 
.. ~64 
.59~ 

.615 

.6 t ,j 

.. 615 

.6t::; 

.. 615 

.. 6 t I..j 

.. 615 
.. 6 t~.i 
.. 615 
.641 
.6bi' 
.667 
.667 
.667 
.[,9'2 
.71B 
.718 
.718 
.744 
.744 
.744 
.744 
.744 
.744 
.744 
.744 
.744 
.744 
.744 
.744 
.744 
.795 
.795 
.79::; 
.795 
.79'; 
.. 795 
• 79"j 
.. 795 
.. 19!:; 
.795 
.79:) 
.. 79~:'; 
.. 79:-; 
.. 8~:l 

.410 

.436 

.436 

.436 

.436 

.436 

.46::! 

.462 

.487 

.48} 

.487 

.487 

.487 

.487 

.487 

.4137 

.513 
.. 513 
.51.3 
_~l3 

.. 513 
_~13 

.. 538 
.. 564 
.. 564 
.. 590 
.590 
.. ~190 
.590 
.. b15 
.667 
.667 
.667 
.667 
.667 
.692 
.692 
.692 
.718 
.718 
.718 
.718 
.718 
.71B 
.71B 
.718 
.718 
.718 
.718 
.718 
.718 
.718 
.718 
.718 
.718 
.. -;'4 Al 
.744 
.. ?44 
.. 744 
.744 

.41.1'\ 

.436 

.4;6 

.436 

.4:16 

.436 

.416 

.462 
~4H7 

.. 538 
• ~;lB 
.. 538 
• ,j64 
.564 
.. !"590 
.. ~''?0 
• :'i'l0 
.. 590 
.61.5 
.[,15 
.41.5 
.641 
./dl 
.641 
• "'41 
.641 
• ,t,41 
.641 

· "'11 
.641 
.641 
.641 
.1,41 
.641 
• "'41 
.641 
."'41 
.641 
• ,t,41 
.641 
.641 
.64i 
• ,t,41 
.641 
."'41 
.641 

• "'41 
.667 

· "''''7 .667 
.M7 
.667 
.M7 
.667 
.h117 
.667 
.. . ~/)7 

• .067 
.. ,'"oj ";' 

.. ,:,6;' 

.. 539 
• ~:;43 
.558 
• 56(! 
.. 564 
.571 
.581 
.. ~j90 
.596 
.",137 
.. 62ftl 
./J24 
.. 639 
.1,47 
.. 658 
.667 
.679 
.684 
.688 
.697 
.699 
.707 
.718 
.. 726 
.. 735 
.744 
.. 74B 
.754 
.761 
.. 76~) 
.774 
.7'16 
.780 
.784 
.791 
.. 795 
.797 
.813B 
.810 
.812 
.816 
.823 
.. 825 
.827 
.. 827 
• fl27 
.833 
.838 
.842 
.842 
.B44 
.844 
.B44 
.846 
.846 
.. B~:i0 
.. B:.i3 
.. 8~3';' 
r"~'-' 

.. w •. I, 

.. ~.~ :)c/ 

t 



116 28.75 .19'5 .923 .92J • B17 .949 .149 .872 .8~1 .949 .82! .744 .. 1,<,")'2 .861 
1.17 29.00 .79~ .923 .923 .923 .94'1 .949 .. 8'/? .821 .949 • B:' 1 .744 .692 .B6:> 
l.l8 29.25 .. 795 .123 .'72,3 .94') .949 .949 .872 • 82 t .94') .82! .744 ~ 1,92 .865 
119 29.50 .. 795 .923 .923 .949 .94') .949 .8/;> • 821 .949 • 8:! 1 .744 .69:: .fl65 
120 29.75 .821 .923 .12,3 • 94'} .949 .949 · 8r~ .82t .974 .821. .744 ~ 1,92 .870 
121 30.00 .846 .923 .92J .949 .949 .949 .. 8/~) .821 .974 .821 .744 .69'2 .872 
122 30 .. 25 .B46 .923 .12J .14') .949 .949 .872 .B2t .974 .B::>1 .744 .1,'12 .B72 

0 123 30 .. 50 .846 .923 .923 .949 .949 1.000 .B/2 .B21 .974 .821 .744 .692 .876 
t24 30.75 .846 .923 .923 .949 .949 1. ..,00 .an .B21. .971 .82 t .744 .",92 .876 
125 31. 00 .846 .923 .923 .949 .949 1.0<10 .Bn .B21 .974 .821 .769 .744 .8B2 

( , 126 3l.. 2~j .846 .923 .92.3 .94') .949 1. ..,00 .BI:' .8:>1 .974 • 8:~ t .. "769 .144 .8[12 
127 31.50 .846 .923 .923 .949 .949 1. 000 .8/::' .821 .974 • B21 .769 .769 .. 88~) 
l.2B 31.. 75 .846 .. 92.3 .123 .94') .949 1.1i100 • a 7:' .a4", . 974 .821 . 769 · 7",9 .. 887 
129 32.00 • 846 .. 923 .923 .974 .949 1.000 .B/2 .B46 .974 .8:~1 .769 .. 7/J(~ .889 
1.30 J2 .. 25 .846 .923 ."123 .974 .949 1. 000 .an • 84", .174 • 8?1 . .769 • /1,9 .88? 
131 32 .. 50 .846 .923 .923 .9,4 .949 1. 000 .Bn .846 .974 .821 .769 .76') .8B9 
1.32 ~i2 .. 75 .1346 .123 .92.3 .91'\ .949 1. 'I1'l0 • a I:' .846 .914 .8::>1 .. 795 .1",9 .[191 
133 33.00 · 846 • 92~; 1.000 .974 .949 1. 000 .87:> .846 .974 .821 ./95 .769 .B97 
L.34 33 .. 25 .846 .123 1. 111<10 .974 .949 1.000 • fin • BT.' .974 .B21. .821 .li>9 .. t'J02 
135 33.50 .846 .923 1.000 .974 .949 1. 000 .872 • B/2 .974 .821 .821 .76') .902 
136 33.75 .846 .923 1. 000 .97-\ .949 1.0'10 .872 .Bn .974 .921. .821 • /1,9 .902 
137 34.00 .B46 .923 1. 000 .974 .949 1. 000 .. 8/;) .BI::? .9l4 .846 .821 .769 .904 
1.513 34.25 .846 .923 1. 1<100 .914 .949 1. ..,00 • fin • fin 1. 0..,.., .841, .821 .11,9 .906 
139 34.50 .846 .9n 1.000 .974 .Sl49 1.000 • B72 • B72 1. 000 .846 .821 .76'1 .906 
140 34.15 .1346 .923 1.I/h!1<I .97'1 .949 1. ..,00 .812 • Bn 1.1il1il1l .841, .821 .795 .908 
141 3~.00 .846 .923 1. 000 .974 .949 1.000 .B97 .872 1. 000 .846 .R21 .821 .912 
142 J5.25 .846 .923 1.1<I~0 .97-\ .949 1. 000 .897 .8n 1. 0"'~ .841, .821 .,.P1 .912 
143 3~.50 .846 .923 1. 000 .974 .949 1.000 .B97 .8n 1.000 .846 .821 .821 .912 
144 3::-i.75 .B46 .92.3 L 001<1 .97-\ .949 1.~00 .897 • B72 1. 0..,0 .841, .846 • 8·~1 .. 915 
14~j 36.00 .846 .923 1. 000 .974 .949 1.01\0 .BSI:I .8n 1.000 .846 .872 .821 .917 
146 36.25 .846 .923 1.1<100 .974 .949 1. 000 .923 .897 1.000 .846 .872 • 1'):' 1 .921 
147 36.50 .846 .923 1. 000 .9:14 • Sl49 1.000 .9;"3 1. 000 1. 000 .846 .8n .821 .929 
148 36.75 .846 .923 1.~1<I0 .974 1.000 1.'100 .923 1.1i11i10 1.0~~ .846 .872 . lin .934 
149 37.00 .846 .923 1. 000 .974 1.0fil0 1.000 .9:>3 1. 000 1. 000 .846 .A72 .821 .934 
15~ 3J.25 .846 .923 l..0~0 .974 1.000 1 • ..,00 .923 1.0..,0 1.00'1 .84'<' .872 • 8;.~1 .934 
151 3/.50 .846 .923 1.000 .974 1.000 1.000 .923 1.000 1.000 .846 .872 .821 .934 
152 37.75 .846 .923 1.1<100 .974 1. 000 1. ~00 .92.5 1. 000 1.0~0 .846 .872 .ln1 .934 
153 38.00 .846 .923 1.000 .974 1.000 1.000 .9:'3 1.000 1.000 .B46 .8n .821 .934 
1:54 38.25 .846 .923 1.000 .914 1.000 1.1i100 .92:3 1 • ..,~.., 1. 000 .846 .8"72 . lin .934 
155 38. ~0_ .846 .923 1.000 .9/4 1.0011\ 1.000 .9n 1.000 1.000 .897 .872 .1l21 .938 
1:56 38.75 .846 .923 1. 1<11<10 .97. 1.000 1.000 1.00'" 1.000 t.000 1.000 .B72 • fl".~ 1 .953 
157 39.00 • B46 .923 1.000 1.000 1.000 1.000 1.000 1.000 1.0011\ ).000 .ft?:? .821 9C.-r:' • ,."J 

1:58 39.25 .846 .923 1.~~1<I 1.0~~ 1.000 1.000 1 • ..,00 1.000 1.0",0 1.00O .872 • f):~ 1 9C.·~ . ... ... 

159 39.50 .846 .923 1.000 1.000 1.000 1.0~0 1.000 1.000 1.000 ).000 1.000 .821 .966 
160 39.75 .846 .923 1.1<1110 1.1<101<1 1.000 1.000 1.~00 1.00'" 1.0"'0 1.0~0 1.000 .1i21 .966 
161 40.00 .846 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 .821 .972 
162 40.25 .846 1.0~0 1.1<I~0 1.001<1 1.000 1.000 1.~0'" 1.01<10 1.00'" 1.000 1.000 t.1\00 .987 
163 4~.~0 .846 1.000 1.000 1.000 1.~00 1.000 1.000 1.000 1.000 1.000 1.000 1.000 .9B7 
164 40.15 .846 1.01<10 1.01<10 l..000 1.000 1 • ..,00 1.0~0 1.0~0 1.0~0 1.000 t • ..,0.., t.0..,0 .987 
165 41.00 .846 1.000 1.000 1.000 1.0fil0 1.000 1.000 1.000 1.000 1.000 1.000 1.000 .987 
166 41..25 .846 1.~1iI0 1.~1iI0 1.001<1 1.000 t.0'10 1 • ..,00 1.1<100 t.0..,0 t.000 l..1100 1.",,,,0 .987 
167 41.50 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.0fil0 1.000 1.000 
168 4t.75 1.01<10 l.~00 1.~1<I0 t.01<11<1 1.000 1.000 1 • ..,00 t.",IiI.., t.0"'''' t.00'1 t.000 1..",,,,0 l.00" 
169 42.00 1.000 1.000 1.000 1.000 1.~fil0 1.000 1.0~0 1.000 1.000 1.000 1.000 1.000 L 1100 
1.11<1 42.:25 1.00~ 1.000 1.1<100 1.1<1011 1.000 t.~00 1.",0.., 1.1\00 1..00'" t.0..,,,, 1.0'11l 1.0",0 1. 00~J 
171 42 .. 50 1.000 1.000 1.1l00 1.000 1.~00 1.000 1.000 1.000 1.000 1.~00 1.000 1.~00 1 .. 0~)11 

112 42 .. 7'5 1.0~0 1.01i10 l..~00 l..0~0 l.00'1 t • ..,00 1."'0~ t.0"'~ 1."'~'" t."011 1."'~H 1."H0 L00~; 

17:3 4:'.0v) 1.00'0 1.000 1.'000 1.000 ).~00 1.~00 1.000 j.0~0 1.000 1.~0~ I • Y,~II\ ,,, ~00 1.. ~~)\l 
114 4J.2:5 J.. "JllIl 1" ~1iI0 1.1<100 t.\l00 1.000 l.M00 1."0M t."~~ 1..M0H 1..B0~ 1.0~0 1.000 1. ()0~' 
17~j 4;' .. ~vJ 1.00~ I.B~0 ].000 1.0~0 1 .. 000 1.~00 1.000 1.000 1.01\1\ I.H00 1.~HM 1,,"00 .I. •• ~WI\t.l 



176 43.7j 1.~0~ 1.00~ 1.000 1.000 l.000 1.000 I.MII 1.0H0 1.00~ I.H0~ I.M~H I.MM~ 1.~00 

177 44.10 1.0~0 1.000 1.000 1.000 1.000 1.~00 1.000 1.000 1.000 1.000 1.000 1.0~0 1.000 
1/8 44.2S 1.00~ l.000 1.000 1.0~0 1.000 1.000 1.00H 1.0H0 1.00M 1.000 t.MMH t.MM~ 1.000 
179 44.50 1.000 1.000 1.0~0 1.000 1.000 1.000 1.000 1.00~ 1.000 1.00~ 1.000 J.0~0 1.000 

(. 180 44.75 1.000 1.~0~ 1.000 1.000 1.000 1.000 1.00H 1.000 I.H0M t.000 1.000 1.0M0 1.000 ( 
181 45.00 1.000 1.000 1.0~0 1.000 1.000 1.0~0 1.000 1.000 1.0~0 1.000 1.~1~ 1.000 1.000 
182 45.25 1.00~ 1.~00 1.000 1.000 1.000 1.000 1.000 1.000 1.00M 1.000 1.000 t.000 1.000 
183 4~.50 1.000 1.000 1.000 1.000 1.000 1.0~0 1.000 1.000 1.~0~ 1.00~ 1.000 1.~00 1.000 
184 45.75 1.000 1.~00 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 I.MM0 1.000 
185 46.00 1.000 1.000 1.000 1.000 1.~00 1.000 1.000 1.000 1.000 1.00~ 1.0B0 J.000 1.000 
186 .0~ 1.0~0 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.00M 1.000 1.000 I.M~0 1.000 
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TABLE F-6 SALINITY FREQUENCY-DURATION RESULTS FOR CASE B' BASED ON 
LAVACA AND NAVIDAD RIVER GAGE SITE REGRESSIONS 

RA~IGE 

NO. 

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
t8 
19 
:.!0 
21 
22 
23 
24 
25 
26 
27 
28 
29 
Jil 
31 
J2 
33 
J4 
35 
J6 
37 
J8 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
!j0 

5:1. 
':;2 
~J:; 

::54 
.J -;J 

Uf'Pt:R 
RAN&E 
VALUE 

.00 

.25 

.50 

.75 
1.1111 
1.25 
1.~0 

1.75 
2.00 
2.25 
2.50 
2.75 
3.1111 
3 .. 25 
3.50 
3.75 
4.00 
4.25 
4.511 
4.75 
5.00 
5.25 
~.5B 
5 .. 75 
6.1l1l 
6.25 
6.~0 
6.75 
7.011 
7.25 
7.511 
7.75 
8. 1111 
8.25 
S.!.B 
8.75 
9.011 
9.25 
9.!i0 
9.75 

111.1111 
111.25 
1".~1I 
111.75 
1l. 1111 
11.25 
11 .. 56 
11.75 
12.011 
12.25 
1:1 .. 50 
12.75 
Ll. ~0 
1.3 • .25 
L~ .. ~~, 

JAN 

.000 

.000 

.1100 

.000 

.000 

.11011 

.111111 

.111111 

.000 

.1'1110 

.000 

.111111 

.000 

.1111'113 

.000 

.1'100 

.00~ 

.026 

.051 

.951 

.077 

.077 

.128 
.• 128 
.128 
.1~4 
.179 
.205 
.205 
.21'15 
.20~ 
.2Jl 
.231 
.256 
.256 
.2132 
.30l! 
.J08 
.385 
.J85 
.38~ 
.J8:5 
.410 
.436 
.436 
.4J6 
.436 
.487 
.487 
.487 
• ·187 
.513 
.. ~:-:,B 
.. ;:-j,38 

" !J::';8 

PRIJ[<ABILITY 'fH:IT MONTHLY "AI.[I~(TY (S LICSS THAN TH": (NOII;Ar:·~I) VALUe 

F£B 

.1100 

.0110 

.1100 

.000 

.01111 

.000 

.111111 

.000 

.000 

.11100 

.000 

.111110 

.1100 

.000 

.0011 

.000 

.026 

.026 

.e77 

.077 

.128 

.128 

.154 

.154 

.179 

.205 

.20~ 

.2:56 

.256 

.256 

.256 

.256 

.308 

.J08· 

.333 

.JJJ 

.333 

.3J3 

.385 

.385 

.385 

.436 
.. 462 
.4a} 
.487 
.513 
.538 
• SJ8 
.. 539 
.:;38 
.. ~j6·1 
.S9\\ 
_59~ 

.61.:5 

.. 61 ~J 

liAR APR 

.000 

.11100 

.000 

.000 

.000 

.11100 

.0110 

.000 

.000 

.11100 

.000 

.0il0 

.00fi1 

.01'10 

.000 

.026 

.026 

.. 051 

.077 

.077 

.1177 

.103 

.128 

.1:;4 

.154 

.154 

.154 

.179 

.179 

.205 

.205 

.231 

.231 

.2Jl 

.256 

.256 

.256 
• .308 
.333 
• .333 
.33:1 
• JJ3 
.3~9 
.385 
.410 
.410 
.436 
.4037 
.487 
.S13 
.5~B 
• ~39 
.:)38 
• .J64 
.. ~JY~ 

.000 

.11101<) 

.0110 
.001<) 
.000 
.01'11<) 
.000 
• \lllll<) 
.000 
.11\<11<) 
.000 
• I!l.ll<) 
.000 
.0~01 
.001'1 
.01/101 
.001'1 
.026 
.026 
.\1126 
.1126 
.051 
.0n 
.128 
.20~ 
.2Jl 
.256 
.256 
.256 
.2:;6 
.2~6 
.282 
.282 
• .311103 
.333 
• JS'} 
.385 
.303:;; 
.3E1S 
.393 
.385 
.38::i 
.. 385 
.38:; 
.385 
.303:; 
.38~ 

• J9j 
.3Et5 
.38';; 
.... rjo 
• 4.1,:> 

\ ", ... (') ..... 

.. 46.~ 

... \ ri::: 

MAY 

.1100 

.000 

.11011 

.000 

.000 

.000 

.0011 

.000 

.0IH' 

.000 

.0"'0 

.000 

.000 

.000 
• 000 
.026 
.026 
.051 
.077 
.128 
.. 154 
.205 
.231 
.256 
.282 
.308 
.333 
.359 
.385 
.436 
.436 
.462 
.4·117 
.487 
.487 
.487 
.538 
.538 
.564 
.564 
.. 564 
.564 
.564 
.564 
.. 564 
.564 
.564 
.. 564 
.590 
.59~ 
.. 615 
.. ta~"'j 

.66] 

.667 

.. ~l..,6~' 

.JIJI~ .JIII. AUG 

.0110 .111'1'" 

.000 .~0~ 

.000 .0111'1 
• 000 .1I0~ 
.000 .00~ 

.000 .11011 

.000 .0\11'1 

.000 .1'100 

.0011 .1I0~ 

.01'10 • ~I!~ 

.026 • II it I'! 

.026 • 1126 
.02/01 .i'2b 
.051 .~2h 

.. 0~ll .. 051 

.051 .1/071 

.077 .0/7 

.128 .lIll 

.154 .0n 

.154 .1/071 
• 154 • 10:>' 
.179 • 10.~ 
.179 .154 
.. 256 .179 
.. 756 .. 20~i 
.292 .20~ 
.. 308 .. '0~1 
.. .333 .. 20:5 
.. -436 .. 20~1 
.462 .23t 
.462 .256 
.487 .2S"
• 487 • :>8:
.538 • ?'8'~ 
.. ~3B .. 28:' 
.564 •. 1~1l 
• ~64 .301< 
.564 •. 11l1l 
.590 .308 
.590 .33.! 
.. ~90 .. 359 
.590 .31l::i 
.590 .41 \I 
.590 .411/0 
.590 .436 
.615 .4\6 
.667 .4a:l 
.667 .5t! 
.692 .~13 
.692 .:;1.1 
.7H1 .~d3 

.7til • ';1\ 

.. ;., 1l:i .. ~, J : .. 
.. 744 .. :'j ,:4 
.. :~.i 4 .. 5~·.:1 

.0011 

.1l01l 

.000 

.~111~ 

.0011 

.1l0~ 

.000 

.001! 

.001il 

.1l0~ 

.0011 
• 1\01! 
.0110 
.III~I\ 

.0110 

.1II01l 

.000 

.001! 

.000 

.001\ 

.000 

.1111110 

.000 

.000 

.026 

.926 

.0:?6 

.926 

.051 

.05t 

.1177 

.017 

.077 

.071 

.077 

.10.1 

.129 
.. 154 
.154 
.179 
.179 
.179 
.179 
.179 
.179 
.20i 
.. :?56 
.2'56 
.282 
.. ::?8:~ 
.31ilE< 
•. 11'111 
.3101< 
.. -{,~ ,; 
.. ,~3:'~ 

SEP 

.11011 

.01!~ 

.11"'0 

.0~0 

.000 

.01!0 

.000 

.000.\ 

.000 
• 0"1 I! 
.1100 
• 01'11! 
.1'11'10 
• 01'1 I! 
.~00 
.01111 
.0~6 

.0St 

.103 

.1113 

.103 

.103 

.154 

.179 

.179 

.179 

.179 

.'20:5 

.'05 
~ 21!1S 
.231 
.23t 
.. 231 
.23t 
.. 2~6 
.256 
.. 282 
.28~ 
.282 
.28::! 
.. :?82 
.308 
.333 
.333 
.. 359 
.J59 
.385 
.410 
.4]0 
• 'lSI.. 
.436 
.4/):"'1 

• -1l0 
• -lH/ 
• ·,87 

nl~ r 

• 11011 
.01>l0 
.11011 
.01>l~ 

.000 
• 0~1>l 
.110'" 
• 0.., I! 
.000 
.I!I"'I! 
• 000 
.01>l~ 

.0110 

.00>1 
.1126 
.lIIc~6 

.051 

.IISt 

.077 

.077 

.077 
• 1 c!fl 
.1~8 
.12~ 
.154 
.1";4 
.205 
.2~~ 

• :;>J] 
.2:ib 
.256 
."2S-S 
.756 
• "21.1'~ 
.292 
• 213~,! 
.282 
.213::! 
.!'82 
• 21-:!:~ 
.282 
• 2~:.'! 
.282 
.3..,8 
.30E! 
• 31l:1 
.333 
• .3.1-! 
.333 
• .S';" 
• ~R~I 
_ 4 1 " 
• .\ 1(1 

.41·" 
• ·l1H 

Nf)V 

.110\\ 
.0..,.., 

• ~011 
.1il0<1 
.000 
.1il..,13 
.110'" 
.001! 
.01il1'l 
.00.., 
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lI6 28. '75 .795 .<;123 .923 .89 ! .949 .949 • 87-~ .1141, .94'7 .79', .744 .1,')2 .B61. 

• 1:17 29.00 .795 .. 92:i .. 92~ .897 .949 .949 • ft7:-~ .846 .974 .. 79~j .744 .69:: .863 
lI8 29.25 .795 .923 .723 .891 .949 .949 .8n .84;' .974 • 8~ t .744 .1,'J'2 .06:, 
119 29.50 .. 795 .923 .92:, .8lfi .949 .949 • 87;~ .£146 .lf74 .ft21 .744 .. ~'72 .B65 

• 120 29.75 .821. .92.5 .923 .0;>2.5 .949 .94'7 .8n .8/-> .974 .8:' 1. .744 .1,'J2 .812 
121 30.00 .846 .923 .923 .923 .949 .949 • 87;~ .897 .974 .8:> 1 .744 .69::: .B76 
122 30.25 .846 .923 .923 .92.5 .949 .949 .8n .891 .974 • 8'~ 1. .744 .1,'/2 .B76 

• 123 30.50 • B46 .923 .923 .. 92;j .949 1. 000 .. 8/~~ .897 .974 .8:>1 .744 .71B .882 
Ll4 30.75 .846 .0;>23 .'123 .923 .949 1.1<100 .812 .897 1. 0011 .w't .744 ./tB .B8~ 
1 "le' 
~", 31.00 .B46 .923 .923 .923 .94'J 1.000 .. B'I'? .8'17 1.0110 .8:> 1 .769 .744 .889 

0 126 31..25 .B46 .923 .923 • 94'J .949 1. 000 .1:ln • IFJ I t.I.l00 • 13".' 1. .769 • Ii.? .893 
127 31. ~0 .846 .923 .. 923 .949 .949 1. 01'10 .. 8/? .897 1.1000 .ft21 .769 .. 767 .893 
Ll8 .H.75 .846 .923 • '723 .949 .949 1. 1Il00 .872 .923 1.. 000 • 8,"~ 1 .769 • /1,9 .. 895 
129 32.00 .846 .923 .'123 .949 .949 1.11130 .. 87~1 .923 1.000 .821 .769 .769 .. 895 
130 32.25 .846 .92.3 .923 .949 .949 1.. 000 .8n .9:n 1. 'l1.l11 • ac~ 1. .769 • 11,9 .895 
131 32.50 .846 .923 .923 .974 .949 1. 01'10 .. 8/:' .9:>3 1. 000 .821 .769 .767 .897 
1.:52 ~~2. 75 .846 .92.3 .'723 .911 .949 1. 1'I'l0 .8n .949 1.0'l1.l • 8'~ 1 .795 .. J,I..,9 .902 
133 3:,.013 .846 .923 1.000 .974 .94'7 1.01'10 .87:-' .949 1.000 .821 .. 795 .769 .908 
lJ4 .~3. 25 .846 .92.5 1.000 .9/1 .949 1.001'1 .872 .949 1.. ~1111 • 1:l~~ 1 .821 ./1,9 .9H1 
135 33.!J0 .846 .923 1.1300 .974 .949 1.000 .B/? .949 1.000 .846 • fl21 .76';' .912 
136 .33.75 .846 .923 1.001il .9/4 .949 1. 1'101'1 • 87:~ .949 1. 000 .fl4,~ .8:!1 ./1,9 .912 
137 34.130 .846 .923 1.1'I1'l0 .974 .949 1. 000 .87;' .949 1.I'IH0 .846 • fl:> 1 .769 .912 
tJ8 34.25 .846 .923 L 00i1 .974 .949 1.001'1 .872 .941 1.000 .1341, .821 • 1,~9 .912 
139 34.513 .fl46 .923 1.1300 .974 .974 1.000 • 8 i'~, .949 1. 1100 .846 .82:1 .769 • 91 ~j 
141'1 34.75 .846 .923 1. II III 1'1 .971 .974 1.001'1 .872 .949 1. '100 .84;' .821 ~ 1'J5 .917 
141 3~j. 00 .846 • 92~ 1.000 .974 .974 1. 01'l0 • fii':·~ .94'7 1.0H0 .846 .821 .8:>1 .919 
1.42 35.25 .846 .923 1.000 .9/4 .974 1. 000 .::In .94'7 1.. 001.l .84;' .821 • 8'-' 1 .919 
143 3~.h 50 .846 .923 1. 000 .974 .974 1.000 • ft/:> .949 1.001'1 .846 .821 .821 .919 
144 35 .. 75 .846 .92.5 1. 000 .9/4 .974 1.000 .8/2 .949 1.. 0~0 .84;' .821 .1j:~1 .919 
14::1 36.1'10 .846 .923 1.000 .974 .974 1.000 .87:' .949 1.000 .846 .846 .821 .921 
146 36.25 .846 .923 1. 001'1 .9/4 .974 1.01'11'1 .'312 .949 1.0110 .841, .872 • a-- ~ 1 .923 
147 36.50 .846 .923 1.1300 .974 .974 1.000 • ftn 1.000 1. 000 .846 .872 .821 .927 
148 36.75 .846 .0;>23 1.000 .9/4 1. 01'10 1.000 .872 1.000 1.'l00 .841, .872 .:Pl .92? 
149 37.00 .846 .923 1.000 .974 1.000 1.000 .89/ 1.01'10 1.000 .846 .872 • 8:>1 .932 
1513 J7.25 .846 .0;>23 1.1100 .9/4 1.0130 1.000 .897 1.'1'10 1.0'l0 .84;' .872 • 9'~1 .932 
151 37.50 .846 .923 1.000 .974 1.000 1.000 • fi9/ 1.1'100 1.000 .846 .8/2 .821 .932 
152 37.75 .846 .92.3 1.001'1 .974 1.001'1 1.000 .89/ 1. 1300 t. 000 .8n .872 .• Pl .934 
153 38.00 .846 .92~ 1.01'10 .974 1.0011 1.1300 • BS'/ 1. 000 1.0110 .872 .872 .B21 .934 
1:54 .58.25 .846 .92.3 1.01il1il .974 1.000 1.0013 .897 1.000 1. 'l00 • 8l",~ .872 • >I ~ 1 .934 
1~5 38.50 .846 .923, 1. 000 .974 1.000 1.001'1 .8'17 1.1\00 1.1100 .872 .872 • f<21 .934 
156 .58.75 .846 .923 1.111110 .9/4 1.1'100 1.001'1 1.0110 1.000 1.000 1.000 .872 .• Pl .. 953 
157 39.00 .fl46 .923 1.000 1.000 1.1300 1.0111'l 1.000 1.000 1.000 1.000 · fin .821 .. 955 
1::i8 .59.25 .846 .923 1.11100 1.00~ 1.000 1.000 1.1<11111 1.000 1.'100 1.0011 .8n • :1:' 1 .955 
1~9 39.50 .846 .923 1.000 1.000 1.000 1.000 1.0100 l.il00 1.1100 1.01'1~ 1.000 .821 .966 
1.60 J9.75 .846 .923 1.0011 1.0110 1.000 1.000 1.1100 1.1.l00 1.0~0 1.01111 1.~~0 • :f.-> 1 •• 966 
161 40.00 .846 1.1300 1.000 1.1301'1 1.000 1.1100 1.000 1.000 1.000 1.000 1.000 .821 .972 
162 40.25 .846 1.000 1.0111'1 1.01110 1.1300 1..001'1 1.1100 1.000 1.1Il00 1.'l1111 1.000 1.11110 .. 987 
163 41'1.50 .846 1.000 1.000 1.000 1.000 1.000 1.1100 1.000 1.000 1.01'10 1.~0 1.1'100 .987 
164 40.75 .846 1.000 1.000 1.01111 l.000 1.000 1.000 1.1.l00 t.000 1.0011 1.000 1.0110 .987 
165 41.00 .fl46 1.000 1.000 1.000 1.000 1.01'10 1.000 1.01'10 1.000 1.01'10 1.000 1.000 .9fl-? 
1.66 41. 25 .846 1.000 1.0'l0 1.e0~ 1.1'11'10 1.001'1 1.000 1.'l1.l0 1.000 1.01111 1.01'10 1.0110 .987 
167 41.51'1 1.000 1.000 1.000 1.000 I.H00 1.01'10 1.0100 1.000 1.000 1.1'100 1.1'100 1.0013 1.000 
168 41.75 1.000 1.01'10 1.0111'1 1.011~ l.1iI00 1.001'1 1.0110 1.0011 1.'l00 1.000 1.000 1..11110 1.. 00f, 
169 42.00 1.001'1 1.000 1.000 1.01'10 1.001'1 1.01'10 1.000 1.000 1.1000 1.000 1.0110 1.0013 1.I'H10 
1.11'1 4'1 ",;-..... .:..;;:.1 1.1'100 1.~0~ 1.~00 l.~~~ l.000 1.000 1.1100 1.01.l0 1.1101.l 1.01<111 1.000 t.11110 L \100 
171 42.~0 1.000 1.000 1.001'1 1.000 1.000 1.000 1.0010 1.001'1 1.01'10 1.00H 1.000 1.~1'I0 1" 000 
!l2 42.75 1.000 1.~01? 1.~00 1..000 l.01.l0 1..000 1.0110 1.1'l00 1..1.l1.l0 1..0011 t.~00 1.0110 l.. 00,; 
173 4:,.00 1.000 1.~00 1.001'1 1.1'100 1.0~0 1.000 1.~00 1.~00 1.~00 1.000 I.R00 1.080 L.I-\(10 
114 4.3.2:) 1. l11?'a 1. I?l10 1..000 1..1<101<1 1.000 t.~00 1.11110 t.1.l00 1..0110 1.~011 1..H0~ 1.~00 1 .. !;~0fi 
1·"'::-, ", 43.~j0 1.000 1.000 1.000 1.~00 1.000 I.H00 1.000 1.000 1.000 1.~~M I. V10V> I • \1f'~ i ... V:I~"'~ 



176 43.7~ 1.~00 l.000 L.0~0 1.000 l.000 1.000 1.000 1.000 t.000 t.H~~ t.~00 1.000 1.00~ 

177 44.00 1.000 1.000 1.00~ 1.0~~ 1.0~0 1.000 1.~00 1.000 1.000 1.000 1.000 1.006 1.001 
1}8 44M25 1.~~~ 1.000 1.0~0 1.0~0 1.000 1.000 1.000 1.~00 t.000 1.000 1.0~0 t.000 1.000 
179 44.~0 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 
180 44.75 1.000 1.000 1.000 1.00~ 1.000 1.000 1.0~0 1.000 1.000 1.000 1.000 1.000 1.00~ ( 
181 4~.00 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.0M0 1.000 1.000 
182 4~ ~~ 

J.~~ 1.000 1.000 L.000 t.0~0 1.000 1.000 1.000 1.000 t.000 1.000 1.000 1.000 1.00~ 

183 45.50 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 
184 15.75 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 t.000 1.000 1.000 1.000 1.000 
185 46.00 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.0H0 1.000 1.00~ 

136 .00 1.0~0 1.000 1.0~0 1.~00 1.000 1.0~0 1.000 t.000 1.000 1.000 1.000 1.000 1.000 
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( 



c' 

I.) 
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TABLE F·7 SALINITY FREQUENCY·DURATION RESULTS FOR CASE C' BASED ON 
LAVACA AND NAVIDAD RIVER GAGE SITE REGRESSIONS 

RANG': 
NO. 

2 
3 
1 
5 
6 
7 
(3 

9 
Hl 
11 
12 
13 
14 
15 
16 
17 
1B 
19 
20 
21 
22 
23 
24 
25 
26 
27 
20 
29 
30 
31 
32 
33 
.34 
35 
36 
37 
3B 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
5kl 
51 
~:; .! 
~3 

.~4 
~~

",J 

Uf'~'ER 
RAN{'E 
VALUE 

.00 
2~ . ~ 

.50 
7~ . .. 

1. 00 
1 ..,~ 

.~ .. 
1. 50 
l.75 
2.00 ., .,~ 

4.._£.,.) 

2.50 
2 .. 75 
3.00 
3.25 
3.50 
3.7:; 
4.00 
4.25 
4.:50 
4.7:5 
5.00 
5.25 
5.50 
5.75 
6.00 
6.2:5 
6.~0 
6.7:5 
7.00 
7.25 
7.~0 
7.75 
B.00 
B.2:5 
8.~0 
B.75 
9.00 
9.25 
9.50 
9.7:5 

10.130 
10.25 
HI. :50 
10.7:5 
11. 1313 
11 .. 25 
11.50 
11.75 
12.00 
1~ .. 25 
12.~0 

1.~.75 
13. 1'l0 
l ~L 2:5 
l:~.~J~j 

JAN 

.000 

.000 

.00il 

.000 

.000 

.01!11l 

.000 

.000 

.000 

.0110 

.000 

.000 

.000 
• 00 I!! 
.000 
.000 
.000 
.926 
.051 
.071 
.129 
.129 
.128 
.\2B 
.128 
.179 
.205 
.205 
.. 205 
.205 
.205 
.205 
.205 
.205 
.231 
.2B2 
.282 
.31!1B 
.333 
• .559 
.385 
.395 
.410 
.410 
.410 
.411!1 
.436 
.436 
.462 
.462 
.. 462 
.462 
.487 
• 'Ill , 
.487 

PROBABILITY fH:n MIJIHHI.Y SAUtHTY IS U::SS THAI, THF: [NO!r.Afl':') VALU: 

FEB 

.000 

.000 

.000 

.000 

.000 

.0110 

.000 

.000 

.00'" 

.1!!00 

.000 

.001!! 

.0i10 

.01!10 

.0i10 

.000 

.0~1 

.051 

.103 

.103 

.103 

.129 

.1~4 

.154 

.28:'1 

.2""5 

.205 

.205 
• 2~1 
.256 
.2~6 
.282 
.282 
.282 
.282 
.308 
.311B 
• .50B 
.3itB 
.333 
.3~9 
.410 
.410 
.4.56 
.436 
.462 
.462 
.462 
.462 
.462 
.487 
.513 
.. ~,13 
.. ,-j ... ~a 

.~::'8 

MAf( 

.00i1 

.0013 

.1300 

.01l0 

.000 

.000 

.000 

.01l1!! 

.001'1 

.0110 

.000 

.1l1l0 

.000 

.1l1l0 

.026 

.~26 
.. 0:)1 
.051 
.0/7 
.011 
.0/7 
.11.13 
.128 
.128 
.128 
.1·2B 
.128 
.128 
.179 
.179 
.179 
.:lIAS 
.205 
.205 
.205 
.2.31 
.231 
.231 
.231 
.256 
0.2~6 
.282 
.308 
• .5.3.3 
.333 
• .5.33 
.333 
• .559 
.3!J9 
• .~S." 
.3!J9 
.3,1::; 
· ,.1 \j 
.. 436 
.. '-.36 

AfR 

.000 

.001a 
.0011 
.01l1a 
.000 
.0;10 
.000 
.00~ 

.000 

.01l0 

.000 

.1l1!1a 

.0i1v) 

.1!I1l0 

.0011 

.01l0 

.000 

.026 

.026 

.026 

.026 

.0:;1 

.103 

.128 

.231 

.2J1 

.23! 

.256 

.2~6 

.256 

.2!:1h 

.282 

.282 

.282 

.~a2 
• .5IlB 
.30B 
.3.53 
.333 
• .5.53 
.333 
.333 
.3!J9 
.3:;9 
0.3!:'9 
.359 
.359 
.3:;') 
.. 3!J9 
• .3j9 
• 3~9 
.. ~ki'" 
.. 38~J 
~ .5:L:i 
.. 3 ,~~:, 

MAY 

.000 

.000 

.000 

.0"0 

.000 

.000 
• 0~0 
.000 
.1t01t 
.000 
.001'1 
.000 
.0i10 
.000 
.0011 
.026 
.051 
.077 
• 103 
.154 
• 2~5 
.231 
.282 
.282 
• :?82 
.333 
.385 
.410 
• <In 
.436 
.4:<6 
.436 
.462 
.462 
.4B7 
.487 
.487 
.4B7 
.4B7 
.513 
.538 
.564 
.564 
.564 
.564 
.564 
.564 
.564 
.. ~,64 
.564 
.564 
.564 
.. 564 
.. :,"j64 

.. 59~ 

. Jim 

.000 

.000 

.000 

.000 

.0\'10 

.000 

.000 

.1!t00 

.000 

.1100 

.026 

.026 

.0~1 

.051 

.077 

.077 

.103 

.154 

.154 

.154 

.154 

.\79 

.. 231 

.256 

.2~16 

• ~S6 
.282 
.308 
.333 
.Jj9 
.436 
.462 
•. 462 
.462 
.462 
.462 
.462 
.. 462 
.4El7 
.487 
.48i' 
.. 538 
.538 
.538 
.59B 
.590 
.59B 
.590 
.590 
.!l90 
.:)90 
.. "j9~ 

.. 1,.15 

... ~ 1 ~-:J 

.. ,')1 ~j 

.JlJI. 

.01'10 

.1100 

.0110 

.001! 

.0il0 

.0011 

.00i1 

.01'10 

.000 

.1't00 

.026 

.026 

.B26 

.1l5\ 
• 0~;1 
.\177 
.077 
.017 
.077 
.017 
.077 
.077 
.07/ 
.. t 28 
.1211 
• 12Ft 
.20~1 
.2~:; 

.2Et5 
• '~!Ia:; 
.~0~ 
.23\ 
.231 
.2.St 
• 2:~1 
.'23\ 
.231 
.25..s 
.2!J6 
.282 
.282 
• 28~~ 
.2B2 
.::?A::! 
.28:" 
• 28~~ 
.78:" 
.. ::?t.f.~ 

.~fi2 

.. ~e~ 

.:'8:.! 

.. 28~ 
~ :'H2 
· ',~:~', ~ 
· ;,r<' 

AUG 

.000 

.1I1l" 

.000 

.00"1 

.000 

.1't0<1 

.0011 

.001! 

.01'0 

.000 

.000 

.010<1 

.000 

.<10" 

.000 

.1't0<1 

.000 

.01't1! 

.1100 

.001! 

.01'10 

.00<1 

.000 

.000 

.026 

.026 

.026 

.026 

.026 

.026 

.051 

.05t 

.103 

.10:l 

.103 

.10.1 

.103 

.11't3 

.103 

.128 

.154 

.154 

.154 

.154 

.154 

.179 

.179 

.179 

.179 

.119 

.179 
• ::!~~j 
.. ~y)::" 
•. _~~':i 
_ :'tA~ 

SEF' 

.llil0 

.0"1't 

.000 

.I'tIN 

.\101\ 

.0ill! 

.11011 

.110" 

.000 

.01l" 

.111'0 
• <lilt! 
.1101' 
.0"<1 
.il00 
.01!<I 
.051 
.011 
.103 
.1'28 
• 128 
.1:54 
.254 
.205 
.~0S 
.2<1S 
• ~B5 
.=!~~ 

.:'05 

.:105 
• :>31 
.23\ 
.~31 
.23t 
.n1 
.231 
.:'56 
.2';1. 
.:'56 
.256 
.256 
• 2~6 
.'56 
.2:-j6 
.~8? 
.111>1 
.3011 
• .11l8 
.333 
• .l-l.\ 
.333 
.. .3. i ~ 

~ :\~)9 

~ .~~j'/ 

_ :~.~j 9 

nr.r 

.000 

.0e" 

.1100 

.1!0" 
• 1100 
.0<1" 
• 000 
.1010" 
.01il1' 

."0'' 
• il00 
.1iJ0" 
.N!0 
• 001<1 
.£126 
.021. 
• &51 
• 11'J! 
• 103 
.1'2ti 
.128 
• L!8 
.128 
.2~t:i 

.231 

.'231 

.256 

.25..s 
0.~82 
.2f.1;! 

• ~82 
.28~ 

• ~182 
• 28',~ 
.287 
.2F3~ 

.'82 

.'282 

.'8:! 

.'28~ 

.282 

.28:"! 

.282 

.28~ 

.308 

.3">1 
• 308 
.3"8 
.30ft 
• .ILl>l 
• :,.vHl 
.1"'>1 
_ 333 
_ .,Ti 
• .,,".,j 

NOV 

.\100 

.0110 

.\100 

.1'10" 

.1100 

.00'1 

.000 

.1't00 

.1100 

.00<1 

.000 

.000 
• il0\'1 
.001't 
.11011 
.001! 
.1100 
.01iJ1I 
.051 
.077 
.128 
.154 
.154 
.154 
.254 
.154 
.l54 
.154 
.254 
.154 
.205 
.205 
.n1 
.. 256 
• :'56 
.256 
.256 
.'256 
.'82 
.282 
.282 
.282 
.. :"82 
.282 
.282 
.. 282 
.282 
.282 
.30El 
.10>1 
.308 
• .H~H 
.3eH 
.3.")'; 

• ..J~)'~ 

O::C 

.il01\ 
_""0 
.\100 

· ""0 
• il00 
.,,1oj0 
.000 
.1l"0 
.1100 
· "'Ill 
• 026 
• \.L~6 
• il26 
• W!6 
.1126 
• "!6 
.. E151 
.1It:-jl 
.. 051 
_ ":-a 
• 051 
.II:-il 
.203 
.\"3 
.103 
.\"3 
.103 
• t~i4 
• l54 
.1/9 
.231 
.2!-j6 
.'56 
• ~~:-j6 
.~56 

• .108 
.30B 
•. 1.13 
.359 
• .\:;9 
.359 
• .\>;9 
.3'59 
• .\:-i9 
.359 
• .\:;9 
• 3~9 
• .1::;9 
.. 359 
• .1:-;9 
.. 2.59 
.h9 
.3:''.1' 
• ~:;9 
.. ~~./? 

TOTAL 

.000 

.0011 

.0~(.j 

.00\1 

.000 

.000 

.000 

.00r, 

.000 

.00\J 

.006 

.0"6 

.009 

.011 

.0!7 

.021 

.04! 

.058 

.07'5 

.088 

.100 

.115 

.137 

.156 

.173 

.IB2 

.199 

.20'7 
• 22~ 
.229 
.248 
.261 
.269 
.271 
.276 
.291 
.293 
.301 
.310 
.323 
.331 
.344 
.350 
.355 
.363 
.370 
.372 
.374 
.380 
.38.) 
.. 38:2 
.. 3D9 
.-102 
• 4;\,; 
• ·.1(:'1 



( . 

# 

:56 
5'7 
~8 

59 
60 
61 
62 
63 

.64 
65 
66 
67 
68 
69 
J0 
7:l 
12 
73 
14 
7~) 

76 
77 
18 
79 
80 
81 
82 
83 
84 
85 
86 
87 
a8 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

1~>'I 

101 
102 
103 
11!4 
105 
1136 
107 
1~8 

109 
110 
1:1.1 
112 
11:3 
114 
115 

13.75 
14.00 
14.25 
14.50 
14.75 
15.00 
L5.25 
15 .. 50 
15 .. 75 
16.00 
16 .. 25 
16.50 
16.75 
17.00 
17.25 
17.50 
17.7:5 
lB.00 
18.25 
1 B. !l0 
18.75 
19.00 
19.25 
19.50 
19.75 
20.00 
:20.25 
20.50 
20.75 
21.00 
21..25 
2:t.tJ0 
21.75 
22.00 
22.25 
22.50 
22.75 
23.00 
23.25 
23.50 
23.75 
24.00 
24.25 
24.50 
24.75 
25.00 
2S .. 25 
25 .. 50 
25.75 
2 .... 00 
26.25 
26.50 
26.75 
:'27.00 
27.25 
2;' .. 50 
27.75 
2B.00 
2B. :~::-j 
::8.50 

· 487 
.487 
.513 
.513 
• 5.~B 
.5313 
.5.58 
.. 538 
.:B8 
.. ~j3B 
.:BB 
.564 
.:;64 
.564 
.564 
.564 
• :;64 
.564 
.564 
.. 564 
,,~64 

.564 
• :;64 
.. 564 
.564 
.. 564 
.564 
.564 
.564 
.564 
• ~64 
.564 
.564 
.. 564 
.564 
.564 
.564 
.590 
.590 
.. 590 
.:;90 
.590 
.615 
.615 
.615 
.615 
• 61~j 
.615 
.615 
.641 
.641 
.641 
.667 
.667 
.667 
.692 
.692 
.692 
.. 6\i~~ 
.692 

• ::;313 
.~64 

.:;64 

.. 564 
• :;64 
.. 5S'0 
.590 
.. 59@ 
• :;9>'1 
.590 
• :;'70 
.. ~90 
.:;90 
.590 
.590 
.590 
.::;90 
.~90 

.::;9'" 

.. ~J90 

.. 590 

.61tJ 

.615 

.641 

.641 

.641 

.641 

.641 

.641 

.641 

.641 

.641 

.641 

.641 

.641 

.641 

.667 

.667 

.667 

.667 

.667 

.66/ 

.667 

.667 

.661 

.667 

.667 

.667 

.. 6']2 

.692 

.692 

.6'12 

.692 

.692 

.692 

.692 

.718 

.718 

.118 

.718 

.462 

.462 

.462 

.487 

.4131 

.513 

.:;13 

.513 

.538 
.. 538 
.564 
.. 564 
· :;64 
.564 
.564 
.564 
.:;64 
.564 
.. ~j64 
.564 
.510 
.. ~90 
• =j90 
.615 
.61::; 
.615 
.667 
.667 
.667 
.667 
.667 
.667 
.667 
.667 
.l!8 
.718 
.1HI 
.718 
.118 
.718 
.718 
.718 
· 718 
.718 
.118 
.718 
.7I8 
.744 
.144 
.744 
.169 
.769 
.169 
.769 
• /69 
.769 
.169 
.. 79~j 
· /')'5 
M /' 9~) 

.... ~n5 

.. 3B~) 

.410 

.4:56 

.4.56 

.462 

.462 

.487 
.. 5L~ 
.. ~j.t 3 
.. 5.58 
.. ~J38 
.'538 
.. 564 
.::;6~ 

.59~ 

.590 
.. 590 
.591<1 
.59f\ 
.5')0 
.. 59~ 
.. 5'}\f.) 

.. 590 
• 59~ 
.. 590 
.61::; 
.615 
.615 
.. 6j 5 
.615 
.61~ 
.61;;; 
.615 
.641 
.641 
.641 
.641 
.641 
.641 
.641 
.641 
.641 
.641 
.641 
.641 
.667 
.667 
.667 
.667 
.667 
.. 692 
.744 
• i44 
.16" 
.769 
.769 
.. 769 
.16? 
.. 79~J 

.::;90 

.. 59~ 
.. 590 
• 6:1~, 
.615 
.. ~15 
.61:5 
.. 615 
.641 
.641 
.641 
.641 
.641 
.641 
.641 
.66} 
.667 
.667 
.667 
.. b'"l '2 
.692 
.692 
.692 
.&9'2 
.692 
• b9'2 
.692 
.692 
.692 
.6'12 
.692 
.692 
.692 
.69'2 
.692 
.692 
.692 
.718 
.744 
.744 
.744 
.744 
.744 
.769 
.769 
.769 
.769 
.769 
.769 
.. 795 
.795 
.. 795 
.l95 
.. 79:5 
.795 
.. 79~, 
.. 795 
.. 79:") 
.. 79 r-j 

.. B~~ 'I 

.641 

.641 

.b4I 

.6b7 

.667 

.667 

.667 

.667 

.692 

.692 

.1,92 

.69? 

.692 

.718 

.118 

.718 

.118 

.718 

.}44 

.744 
· 744 
.744 
.744 
.7&9 
.769 
.769 
.. 795 
.. 795 
.795 
.795 
.821 
.8?1 
.821 
.13:'1 
.. 821 
.846 
.846 
.846 
.846 
.846 
.1346 
.846 
.846 
.846 
.1'146 
.846 
.846 
.846 
.1'146 
.846 
.84b 
.1346 
.846 
.B46 
.846 
.846 
• .346 
.O!::> 
· :172 
.B97 

.. ~8~ 

.. 2(~:! 

.. ·.~B? 
.. 28:~ 
• .5<1:~ 
.30B 
• :3<1>3 
.3i18 
• .1118 
• 33~~ 
• .33:3 
.3::,'1 
• :159 
.359 
• .513::; 
.. 38e, 
• .58:; 
.. 3fi~, 
• .18," 
.. 3fl5 
• .~135 
• 4 1 i1 
.410 
.410 
.410 
.410 
.41'" 
.4H" 
.410 
.41i1 
.410 
.4Ht 
.411ol 
.41i1 
.4.\6 
.436 
.4.36 
.436 
.462 
.462 
.462 
.4"':' 
• 46~? 
.48/ 
.41'17 
.513 
.. ~.3B 
.. 538 
.:538 
.. 538 
• ::;.3'1 
.. !:I~'\H 
• oj .113 
.. ~/:~R 
.:;18 
.. 538 
.'j.'>1 
.. ~J::~H 
.. :~jb4 
.. ~)A4 

.. ~~ 1.1~"j 

• '231 
.231 
.'231 
.. 2:,)6 
.. 256 
.. 28<~ 
.2B2 
.. 28~~ 
.'2132 

.3"''' 

.308 

.:3013 

.308 
• .\013 
.308 
• :3~18 
.3:33 
.B..I 
.3:33 
•• 3.Ll 
.333 
.3.n 
.333 
• .5.\.1 
.333 
• .\.1I 
.333 
.33.5 
.333 
.3.3:3 
.333 
.331 
.333 
· .I.n 
.333 
• .13.3 
.359 
.359 
.41i1 
.410 
.410 
.436 
.436 
.436 
.. 462 
.46::' 
.462 
.462 
.462 
.462 
.462 
.462 
.4b2 
.46:> 
.462 
.46? 
.4137 
.48/ 
• ·107 

.:359 

.. 359 
• .3-j',/ 

.. 359 

.3W; 

.3R~ 

.313:; 

.410 

.410 

.43& 

.4:31) 
· 46:~ 
.462 
.48, 
.487 
.487 
.41'l1 
.4137 
.487 
.487 
.. 51.5 
.~13 
.. 5 t.3 
.. ~J3ft 
.5.1>3 
.~38 

.51,4 
• ~64 
.::;fo4 
.. ~,64 
.564 
.~9~ 

.. 59lol 

.59~ 

.59~ 

.~90 

.590 

.. ~,90 

.:590 
.. ~,90 
.59<1 
• ~;90 
.59" 
.. ~J9~ 
.59~ 

.590 

.590 

.. 590 

.. 5~~ 

.. ~90 
• ::;90 
.. ~i9~ 
.:59"1 
.. !",9~ 
.bb 
.641 
.641 
.Ml 
.66.' 
.. t-.b'j 

• ,33, 
.. 359 
.. 35<? 
.3:59 
.359 
.. 359 
.359 
.359 
... ~59 
.. 359 
• .559 
.3~9 

• .359 
.359 
.41'-1 
.410 
.41'-1 
.4·10 
.41<1 
.410 
.410 
.410 
.431, 
.436 
.416 
.436 
.4.16 
.436 
.41fo 
.462 
.46:> 
.46:' 
• 46~~ 
.46:' 
.46:> 
.513 
.. 51.i 
.. 513 
.51.l 
.. 513 
.. 51.S 
.. 513 
.. 5.~8 
.. 538 
.564 
.564 
.51,4 
.~64 

.564 

.. 564 

.51,4 

.. 564 

.'59~ 

.0090 

.59~ 

.. ~J90 
.59<1 
.. ~.9fi1 
.. 5911 
.. ~("/l1 

.. HI 

.333 

.3~9 

.3:W 

.385 

.410 

. 410 

.410 

.410 

.436 

.436 

.436 

.4'\6 

.436 

.436 

.436 

.436 

.436 

.436 

.436 

.436 

.436 

.436 

.436 

.436 

.436 

.436 

.436 

.436 

.436 

.46;> 

.462 

.462 

.462 

.4fo2 

.462 

.462 

.462 

.462 

.46'2 

.4b2 

.487 

.487 
.. 513 
.. 513 
.513 
.513 
.. !:d3 
.. 513 
.. 538 
.538 
.. 538 
.5.38 
.. 53H 
.. ~jb4 
.~64 

.. ~;64 

.. 564 

.. ::.~6A 

.. ~J64 

· 41>'1 
.4:10 
• 410 
.4:lYJ 
.410 
.410 
.410 
.410 
.41i1 
.4J0 
.4Hl 
.410 
.41.0 
.410 
.410 
.4Hl 
.410 
.4HJ 
.410 
.410 
.41.11 
.436 
· 416 
.436 
.4.16 
.436 
.4.16 
.436 
.416 
.436 
.462 
.462 
.462 
.462 
.487 
.487 
.4.17 
.487 
.:513 
.. 513 
.. ~; 1.3 
.. 513 
.. ~j 1. 3 
.. 513 
• 'i 13 
.. 51:; 
.. ~j 1.3 
.. ~,13 
• ';13 
.. 513 
• ';1.3 
.. 513 
.:-i1.3 
.. ~13 
.. '-i 1. 3 
.. :d;~ 
· ~j1.3 

• ~01 :.l 
• '-j1.3 
• '-01:; 

.419 
.. 42'5 
.43:! 
.440 
.451 
.459 
.462 
.466 
.474 
.481 
.4[17 
.494 
.494 
.500 
.506 
.511 
.511 
.513 
.. 5l~ 
.. 517 
.. 521 
.52FJ 
.. ~j30 
.. 538 
.. 538 
.53fJ 
.549 
.. 54(7 
.549 
.551 
.558 
.560 
.. 560 
.. 560 
.571 
• '577 
.579 
• 58~) 
.592 
.. 596 
.596 
.590 
.605 
.611 
.613 
.6113 
.. 622 
.S24 
.626 
.632 
.635 
.637 
.. 645 
.645 
.. 652 
.6:,6 

6 -="0 
.. ..J\-, 

• .~·J6:5 
.66 1

",\ 

• 67'5 



116 28.75 .692 .718 .. /';5 .7'):5 .821 .897 .~64 .487 .1>67 .5"'0 .. 564 · ',t3 6-''''-" 'u 
117 2'1.00 .692 .718 .795 .795 • 821 .897 .. ~;iS'0 .487 .66/ .~9~ .. ~,64 .. ~.13 .671 
118 29.25 .692 • 118 • l'J5 .821 .821 .897 .64t .481 .667 .. 59~ .. 5.44 .',13 .684 
119 :!'1.50 .692 .769 .79~ .821 .821 .923 .64) .. ~,:L 3 .M7 .. 59<1 .. 564 .. 51:; .. 692 
120 29.75 • liB ./69 .i'~5 .B21 .821 .923 .641 .. 51.3 .667 .. 59\.1 .564 .. ~j 1. 3 .694 
121 3iJ.00 .71B ./69 .B21 • B;.~ I .821 .923 • [,41 .. 513 .667 .615 .. 564 .538 .701 
122 30 .. 25 • liB ./69 .821 .821 .. 821 .923 .Ml • '; 1.l .667 .61~ .564 • :5·\8 .70J. 
123 30.50 .718 .769 • B21 .B21 • 821 1.000 .641 .513 .69') .. 615 .. ~64 .538 .709 
l.24 30.75 .71B .769 .821 .821 .821 1. ~00 .Ml • ~,!8 .. 6(7~ .61'; .564 • ';.18 .712 
125 3),00 .718 .76'1 .821 • B21 • B? 1 1. 01'10 .641 .. ~j3R .. bf;;? .. 615 .. 590 .. ~38 .714 
126 31. .. 25 · liB .169 .821 .821 .821 1.'100 .Ml .. 5:3~3 .69:> .61 " .. 59~ • ~j:i8 .714 
127 31.50 .718 .769 .B21 .846 .821 1.01'10 .667 .. ~j38 .. 61;1:' .. 615 .. 615 .. ~38 .720 
12ll 31..75 • 11 B .769 .846 .846 .846 1. 000 .667 .. 5.~8 .718 .641 .61::> • :;\8 .72? 
129 32.00 .718 .769 .846 .846 .846 1. 000 .M7 .. ~,64 .718 .641 .641 • ~,38 .733 
1.50 .32.25 .71.8 .169 .846 .846 .846 1. 000 .667 .. ~64 .718 .667 .641 · ,,:m .'733 
131 32.50 .718 .795 .846 .846 .846 1. 000 .66/ .. ~64 .718 .667 • MI .. ~3B .737 
1.!2 32.75 .744 .. '195 • :346 .846 .846 1. 000 .661 .::>64 .7111 .667 .641 .. :--;:~8 .737 
133 33.00 .744 • B21 1.000 • B46 • f:!46 1.01'10 .66/ .. 564 .744 .667 .641 • ~,38 .. 7~)6 
1.54 33.25 .744 .821 1.1!l00 .846 .872 1. '100 .1,61 .615 .144 .66/ .641 • ';,18 .763 
135 33.50 .744 .821 1. 000 .846 • 872 1.000 .66/ .615 .744 .667 .641 .. ~,J8 .763 
136 33.75 .144 .821 1. 000 .8l2 .872 1. ~00 .667 .615 .744 .667 .641 .. ~j"~8 .763 
137 34.00 .744 • 821 1. 000 .872 .872 1. 01'10 .66/ .615 .744 .667 .667 .. 538 .767 
1.58 34.25 ./44 .1:!21 1.~00 .872 • B72 1. '100 .1,1,7 .61:5 1.0~'1 .661 .667 • "ilB .788 
139 34.50 • 744 • 821 1.000 • Bi:! .872 1. 01'10 .66/ .615 1. 001'1 .667 .667 • :'38 .78B 
140 .34.75 .144 .821 t. ~~~ • I:! 72 .872 1.000 .661 .615 1.0~~ .661 .667 · ~18 .788 
141 35.00 .744 .821 1.000 • B72 .1372 1.O00 .667 .615 1.000 .667 .667 .. 5:50 .71l8 
142 J:5.25 .744 .821 1. ~0~ .. 872 .872 1. 000 .661 .Ml 1. '10'1 .661 .667 .5lB .791 
143 35.50 .744 .. 821 1.000 .B72 .872 1. 000 .66/ .641 1.1>00 .66'7 .667 .. 538 .791 
144 .35.75 .144 .1:!21 1.O00 .872 .872 1.000 .667 .641 1. '1~'1 .667 .667 .5,18 .791 
145 36.00 .744 .. 821 1.000 .8/2 .872 1. 0110 .667 .641 1.1>011 .66'1 .667 .:'64 .793 
146 36.2:5 .744 .821 1."'00 .872 .872 1.000 .MI .641 1.~'10 .69~ .692 .. ~\10 .79? 
147 36.50 .744 .821 1.000 .872 .8'17 1. 000 .66/ 1. 000 1.000 .6'12 .692 .. 590 .831 
148 36.75 ./44 .821 1. "'00 .812 1.000 1.000 .667 1.000 1. 0'1'1 .69',' .718 .. ~i~0 .842 
149 3i.00 .744 .821 1.000 .8/2 1. 1101> 1. 000 .6'12 1. 01'\0 1. O00 .692 .ilE! .. ~90 .844 
1:5~ J7.25 .'/44 .821 1.0~0 .872 1.000 1.000 .118 1.0~0 1.0'10 .69~ .718 • :;'l0 .846 
151 37.:'0 .769 .821 1. 000 .8i2 1.000 1.000 .71 a 1. 1100 1.000 .744 .71E! • :'90 .. 853 
1:52 3/.75 .7'15 .821 1.000 .872 1.000 1.000 .718 1.00'1 1.11'1'1 .744 .718 .i'l0 .. 853 
153 38.00 .. 79~..i .821 1.01'\0 .89/ 1.01>0 1.000 .71~ 1.000 1.000 .744 .718 .. 590 .85'7 ( 
1::'4 J8.25 .795 .821 1. ~00 .897 1.000 1.000 .711i 1.00'1 t.~0'1 .76'1 .718 .i'10 .859 
155 38.50 .79tJ .846 1.000 .897 1.000' 1.000 .718 1.000 1.1'\00 .769 .718 .. ~,90 .861 
1:56 38.7:5 .795 .846 1.~00 .8'17 1.000 1.000 1.1100 1.'100 1.0'1'1 1.0'10 .7113 .~90 .90'1 
157 39.0111 .795 .846 1.000 1.000 1.0~0 1.01110 1.1100 1.000 1.001'\ 1.0110 .718 .. 590 .912 
1:58 39.25 • l'J:5 .846 1.00~ 1."'0111 1.000 1.'100 1.0~0 1."'0'1 1.~00 1.00'1 .718 .. !"j'}0 .. fJ 12 
159 39.50 .. 795 .846 1.01'10 1.01110 1.1'100 1.0i10 1.0i10 1.01'10 1.001'\ 1.111'111 l.il011 .~90 .936 
160 J9.75 .. 821 .846 1.1!100 1.1!I~0 1.000 1.000 1.'10'1 1.01'10 1.00'1 1.00'1 1.0'111 .. :-j90 .938 
161 40.00 .821 1.000 1.000 1.000 1.1'\00 1.01'10 1.000 1.1'11'111 1.1'1011 1.1'100 1.000 .. ~.80 .95l. 
162 40 .. 2::-i .821 1.000 1.0~0 1.0~0 1.000 1.~00 1.000 1.1'1'10 1.00'1 1.000 1.000 1.111'1111 .983 
163 40.5111 .821 1.000 1.0110 1.000 1.~00 1.0i10 1.01'\11 1.~00 1.1100 ).000 1.1'100 1.000 .985 
164 40.75 .B21 1.000 1.0"'0 1.001'1 1.000 1.111'10 1.~00 1.'10'1 1.0'1'1 1.0'1M 1.000 1.'1'10 .985 
165 41.00 .B21 1.0~0 1.000 1.000 1.il0~ 1.0~0 1.00~ 1.000 1.01'1i1 ).~00 1.11100 l.iI~0 • 9a~) 
166 41 ~ 25 .821 1.000 1."'00 1."'0~ 1.000 1.'1'10 1.000 1.00'1 I.M~'1 1.0'1'1 1.000 1.IIlM0 .985 
167 41. 50 1.01110 1.00~ 1.000 1.0110 1.~00 1.000 1.000 1.000 1.~00 ).000 1.0M0 1.1'100 1.1!100 
16B 41. 75 1.000 1.000 1.000 1..0~0 1.000 1.'100 1.000 1.01'1'1 1.1'1'1'1 1.0'1'1 1.000 1.1111110 1. 00~J 
169 42.00 1.B~0 1.0~0 1.0110 1.000 1.filil0 1.01'\0 l.il0~ 1.~00 1.000 1.000 1.00~ 1.~~0 1.000 
110 4'" ")..: .;. ...... ~ 1.000 1.000 1.00~ 1."'0~ 1.00111 1.'100 1..011'1 1.00'1 1.111'1'1 1.0~0 1.000 1.11100 1.00@ 
171 4:~. 50 1.0~0 1.B00 1.000 1.00~ 1.000 1.1!1~0 l.il00 1.001'\ 1.~0i1 1.M0M ].~M0 1.'00 ·1.1i\0~) 

1./2 42.75 1.000 1.000 1.0"'~ 1.01!10 1.01'10 1.'100 1.~'10 1.000 1.1Il'l~ 1.0'10 1.000 I .• 0'~0 1.00fl 
.t i:--'; 4 3. B~J 1.01'10 1.000 1.001'1 1.B00 1.0MM 1.0M0 1.0M0 1.00~ l.B00 ).MM~ 1 . 0iW :I. 1100 , .110(?' 
l/4 4.3.25 1.000 J..001'1 l.~00 1.000 1.000 1.01110 1.~0M 1.00~ 1.111~"1 1.000 1.000 1.~0~ I.~ '~HH, 

1 7~.:; 4;~. ~..i0 1.000 1.0~0 1.0M0 1.0M0 I.HilH 1.0~0 1.~0M 1.~00 1.000 ).~00 1.0~B !" vl!(H:) .t. D~(/I 



1/6 43.75 1.0~0 1.~00 1.000 1.000 1.~0~ 1.0~0 1.~~~ 1.M~~ 1.10M 1.0~0 1.~0~ 1.~M0 1.0iH 
177 44.0~ 1.0~0 1.0~0 1.000 1.000 1.0~a 1.0~0 1.00~ 1.~0~ 1.~0~ ).~00 1.00@ 1.~00 1.000 
1/8 44.25 1.000 1.000 1.000 1.000 L.000 1.000 1.0~1 1.00~ I.IIM 1.0~0 1.MM0 t.MM~ 1.~00 

179 44.50 1.000 1.0~B 1.000 1.0e0 1.~0~ 1.0~0 1.0~0 1.000 1.~0~ 1.00~ 1.~0~ 1.~00 1.000 
180 44.75 L.000 1.000 1.000 1.000 1.000 I.M00 1.000 1.000 1.00M I.M0M I.M0~ I.M00 1.000 
181 45.00 1.0~0 1.000 1.0~0 1.0~0 1.000 1.0~0 1.00~ 1.000 1.~00 1.~00 1.000 1.000 1.000 
182 45.2~ 1.000 1.000 1.000 1.000 L.000 1.000 I.MMM 1.000 1.0MI 1.0MM 1.01M 1.000 1.000 
183 45.50 1.000 1.000 1.000 1.0~0 1.000 1.000 1.00R 1.000 1.00~ ).~00 1.~0~ 1.~00 1.000 
184 45.75 1.000 1.0M0 1.000 1.000 L.000 I.M00 1.0M0 1.0MI I.MMM 1.10M 1.00M 1.0M0 1.00Q 
185 46.00 1.000 1.000 1.000 1.008 t.~00 1.0~0 1.01. 1.00~ 1.011 1.00~ 1.000 1.000 1.000 
186 .00 1.000 1.~00 1.000 L.000 1.000 1.000 I.M0M I.M0M 1.0MM 1.0HM I.M0M I.M~0 1.009 
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TABLE F·B SALINITY FREQUENCY·DURATION RESULTS FOR CASE 0' BASED ON 
LAVACA AND NAVIDAD RIVER GAGE SITE REGRESSIONS 

RANGE 
NO. 

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
2'1 
:50 
31 
32 
33 
3~ 
35 
36 
37 
J8 
39 
40 
41 
42 
43 
44 
45 
46 
47 
-IR 
4') 
::i~ 

~l 

:J_. 
~~ :~ 
-j<\ 

UPF'C:R 
RANf.E 
VALUE 

.00 

.25 

.. 50 

.7"5 
1. 00 
1.2S 
1.50 
1. 75 
2.00 
2.25 
2.50 
2 .. .75 
3.00 
3.25 
3.50 
3.7:5 
4.00 
4.25 
4.50 
4.75 
~.00 
5. '.2:5 
~.~0 

5.75 
6.00 
6.25 
6.50 
6.75 
7.00 
7.25 
7.50 
7.75 
B.BB 
8.25 
8.50 
B.75 
9.00 
9.25 
9.50 
9.75 

10.00 
10.25 
10.50 
10.75 
11.00 
11..25 
11.50 
1 L .. )5 
12.00 
12.25 
1::.50 
I. -, .,. ... __ I..J 

1 ::. .. \~vJ 

J :~ .. :: ':j 

L:. ~.0 

JAN 

.000 

.000 

.000 

.000 

.000 

.000 

.001'1 
• o Ill! 
.000 
.000 
.000 
• 0iH! 
.000 
.</I1!0 
.000 
.000 
.000 
.026 
.0~1 
.077 
.128 
.12B 
.128 
.128 
.129 
.1:54 
.205 
.205 
.205 
.2~5 

.. 20'5 

.205 

.205 

.20:5 

.205 

.231 

.2~6 

.. 256 

.256 

.J</I8 

.308 

.385 

.385 

.385 

.. 385 

.385 
.. 385 
• ,385 
.410 
• 4.~6 
.436 
.. 4n2 
.. -.6:2 
.. 4.').! 
.. ·16',2 

PRLlBAIl1l_LTY r:~:\T MONTH'. Y 'iAI.[N [Ty [5 L€SS THAN rH'~ [I~DI':A rio I) VALU[ 

FEB 

.000 

.</1</10 

.000 

.1100 

.000 

.0011 

.000 
• 0</1 I! 
.000 
.000 
.001'1 
.01l1! 
.000 
.000 
.000 
• 1!1l0 
.051 
.1l:;1 
.103 
.103 
.103 
.128 
.1:-;4 
.. 154 
.1/9 
.179 
.20!:. 
.205 
.2~1 
.2:56 
.2~6 
.282 
.282 
.2B2 
.282 
.J0B 
.308 
.JIilB 
.30E! 
.JIlB 
.3~9 
.3:;9 
.3~9 
.385 
.410 
• 4111 
.410 
.410 
.4:;6 
.436 
.436 
.436 
.. 4::'(", 

• 4;] / 
.. ~J 1:'; 

MAf( 

.000 

.1l;j0 

.0110 

.1l1!1l 

.000 

.1l;j0 

.lIlilfd 
• 1l1l0 
.00A 
.Illli! 
.0B0 
.01li! 
.000 
.1l1!1l 
.026 
.1l26 
.0~1 
.1l51 
.077 
.1l77 
.017 
.1!a3 
.12B 
.128 
.128 
.l28 
.128 
.129 
.179 
.179 
.179 
.179 
.179 
.1/9 
.179 
.205 
.20~ 
.231 
.231 
.256 
.256 
.256 
.2B2 
.:.282 
.30B 
• JIl8 
.359 
.J:;;9 
.3~9 

• -1.36 
.436 
• ·lJ{; 
.. ·"::'6 
.. 'lj.':' 
... f6=-' 

Af'i-< 

• B01il 
.1!1l1l 
.01'0 
.Ilili! 
• 00~ 
.01!1l 
.0B0 
.01liil 
.000 
• IlIl.J 
.0BB 
.01l1il 
.0013 
• 1l1l0 
.00fd 
• ;jill! 
.000 
.026 
.0:!6 
.026 
.1326 
.0:;1 
.103 
.128 
.179 
.20:;; 
.231 
.2:;;6 
.2~6 
.. 256 
.2~6 

.282 

.282 

.282 

.2B2 

.282 

.282 

.282 

.333 

.3:;9 

.359 

.359 

.359 

.3:5'1 

.3~9 

.3:;9 
.. 3~9 
.3:59 
.3~9 
.. Jjll 
.3~9 
.. J~~''> 
• 4HJ 
• 4~~() 

.. -'::.,':' 

MAY 

.0130 

.000 
• 0\10 
.001il 
• 0\10 
.1301! 
.0i1e 
.13013 
.0,,1'1 
.0Bil 
• 11.1 fd 
.000 
.131\0 
.130B 
.000 
.1126 
.051 
.077 
.103 
.12B 
.'0!: • 
.205 
.282 
.282 
.. 282 
.282 
.. 385 
.410 
.410 
.436 
.436 
.436 
.462 
.462 
.4B7 
.487 
.487 
.487 
.4f!7 
.4B7 
.. 513 
.564 
.. 564 
.564 
.~64 

.564 

.. 564 

.564 

.. 564 
.. 564 
.. ~.90 
.5?~ 

H "-'+"1 
• !Jill 
H ~-.r.,. 

,JUI~ 

.1100 

.000 

.il0~ 
• ..,1l0 
.0110 
.000 
• il0A 
.000 
.I\B0 
."'00 
.026 
.1126 
.051 
.~51 

.077 

.077 

.103 

.154 

.154 

.154 
• 179 
.179 
.. 231 
.256 
.2~6 
.282 
.292 
• ,108 
.333 
.333 
.385 
.436 
.462 
.462 
.46:> 
.462 
.487 
.487 
.538 
.538 
.564 
.. 564 
.564 
.590 
.641 
.641 
.641 
.641 
.667 
.667 
.692 
.. ,';9:~ 

.. "71 B 
· 11!l 
• ,"'1Il 

, JU'. 

.1\0" 

.!!I!I! 

.0~1I 

• 1/1 I! II 
.0"" 
."'010 
.0~" 
.<lil~ 
• 00 iii 
.0011 
.K'6 
• 1!26 
.i\5J 
.1II5t 
.. 051 
.0/7 
.07, 
.017 
.071 
.0l7 
.017 
.011 
.1i13 
.128 
.12B 
.12~ 

.179 

.179 

.205 

.2(;\:5 

.20::' 

.:.10:5 

.. 20~1 

.. 2~5 

.231 

.'23l 

.. 256 

.. 256 

.256 

.2:56 

.256 

.. 2~~6 

.2B~ 

.28) 

.2ff' 

.. ;:!8·,~ 

.2B2 
• ::!9;~ 
.31i<R 
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.1\011 
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.026 
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.103 
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.12El 
.154 
.154 
.154 
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.179 
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.179 
.179 
.. 179 
" J "79 
• 1 }'1 
.. j '/9 
.. t i' '.J 
,,]79 

SEF' 

.000 

.111101 
· "o0 
• I! <1.., 
• ~00 
.Illlltl 
.ilB0 
• 0111 I! 
.0i1B 
• Ill! II 

• eil0 
.1il~1! 

.111'10 

.111001 

.\11'10 

.1'1'1'" 

.051 

.0~t 

.103 
• Ill:! 
.128 
.12>3 
.154 
.2"1:; 

.'0~ 
• ~0::i 
• '0~J 
.2t.\~ 

.705 
• 2~:-j 
• :'05 
.20:5 
.nl 
.231 
.256 
.2::;6 
.. ~56 
.. 2::;6 
.756 
.. 28~~ 
.28' 
• 28:·~ 
.. ::'82 
.. 28~ 
.282 
.3118 
.308 
.. 359 
.:SB~ 
.4 t.., 
" 4l ~ 
" 4 ';/, 
· ,\,,~, 
" ·l:"/ 
.. 4H .. 
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.0i10 

.01101 
" 0i'iI 
.01l11) 
.000 
• '111 I! 
• "00 
.01!<l 
.il00 
.01!0I 
.000 
.01!11! 
.0\1B 
.01!111) 
.il26 
.0~6 

.. 051 

.077 

.128 

.128 

.128 
• 1,!,j 
.128 
.179 
.205 
.205 
• :156 
• 2~6 
.282 
.28::! 
.282 
.29:! 
.. :?-82 
.282 
.:182 
.28~ 

.. 282 

.282 

.. 782 

.28~ 

.282 

.. 28::! 

.. 282 
• .30>1 
.308 
.308 
.333 
· ,HI 
" 359 
" 3~~'i' 
" :~59 
.. ,'-;9 
• ::::';9 
.. . 3:-;(1 
, :-::~ .. ;Q 
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.i1Ii1i1 

.01!0 
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.0il0 
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• o I! I! 
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• o I! II) 
• o iii 0 
.000 
.051 
.051 
.103 
.128 
.128 
.1:54 
.154 
.1:;4 
.154 
:154 
.154 
.154 
.179 
.20:5 
.2il5 
.20:5 
.205 
• 20~j 
.205 
.2~S 
.205 
.205 
.256 
.206 
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.28'2 
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.308 
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57 
~8 
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6~ 

61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
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73 
74 
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/8 
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80 
81 
82 
83 
84 
85 
86 
87 
IlB 
89 
90 
91 
92 
93 
94 
9~ 

96 
97 
98 
99 

1110 
Ii'll 
102 
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105 
1116 
10"7 
108 
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1.10 
III 
11:! 
1:i 3 
11. '\ 
l.l5 

13.75 
14. I'! 0 
14.25 
14.50 
14.75 
15. I'! 0 
15.25 
It,.50 
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16.00 
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17.00 
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116 28.7~ ./44 .846 .846 .872 .1346 .92.3 .. 195 .. 769 .87? .744 " 6,~/ · ~i 1,4 .79J. 
117 29.00 .744 • B72 • B46 .. 8/2 • fl46 .923 .. 79~ .769 .072 .744 .66/ .. ~JA4 .7'73 
118 29 .. 25 ./44 .872 .1346 . 11/2 .B46 .923 .79:0 .769 .B?:' .744 .667 • ';64 .793 
119 29_~0 .744 .8/2 .B46 .B72 .846 .923 · 7 S":, .769 • f<7:' .744 .667 .. ~64 .793 
120 29.75 .744 • B72 .846 .872 .846 .923 ./95 .. 79~j .8?:' .744 .667 · ';.<'4 .795 
121 30.0~ .769 .8'/2 .B46 .. 8;-2 .846 .923 .. 79~i .821 .8?2 .744 .667 .. 564 .79'1 
122 30 .. 25 .769 .872 .846 .872 .846 .923 ./9', .B21 .8?:' .744 .667 .. !:j·.t,4 .799 

0 123 30.~0 .769 .8i'2 .846 .872 .846 1. 0!'10 .. 79~1 .821 .87::> ./44 .M/ .. ~164 .806 
124 .30.75 .769 .872 .846 .872 .846 1. ~00 ./9':5 .821 .BI? .744 .667 .!:i.'14 .81<16 
125 31.00 .769 .. 8/"2 .846 .8/2 .846 1. 0!'10 .. 79!:, • f<:~ 1 .8'12 .744 .667 .. 61~..i .811<1 
126 31. .. 25 .769 .812 .846 .872 .846 1. ~00 .79', .821 .8n .744 .667 .1,1.5 .810 
127 31.50 .769 .8i2 .846 .Bn .846 1. 01'10 .795 .821 .891 .744 .M} .Ml .814 
128 31.. 7':5 .769 .872 • B46 • B72 • B72 1.000 • 79~:; .821 .897 .744 .667 .1,41 .816 
129 32. filiI .769 .BI2 .812 .812 • B72 1. 0Q\0 .. 79~ .821 .8'n .744 .667 .641 .81B 
130 32.25 ./69 • B72 .. 812 .872 • B72 1. 0.)00 .79':5 • B21 .891 .744 .667 ./,11 .818 
131 32.50 .769 .B72 .872 .872 • B72 1. 0100 .. 795 .821 .897 .744 .661 .641 .B1B 
LJ2 _~2. 7':5 .769 .8/2 .812 .872 • B'12 1. "00 .195 .846 • 8'~7 .744 " 6("12 .641 .fJ23 
13:3 3;,.00 .769 • Bi2 1. 000 .872 .872 1. 0"'0 .795 .846 .89/ .744 .692 .641 .833 
134 .3J.25 .769 .872 L 000 • 8 I:? • fJ72 L 0.)00 .79':5 .846 .1397 .744 .69? • 1,41 .833 
135 ~3.50 .769 .8i2 1. 000 .. 8/'2 • 8'12 1. 001'1 .. 79~J .846 .89'/ .744 .718 .641 .03:'0 
1..16 J3.75 .769 .872 1. lala~ .872 .872 1..000 .79'5 .846 .8'77 .744 .718 .1,4l .835 
137 34 .. 00 .769 .8i2 1. 00~ .8/2 .ff?::' 1.001'1 .. 7c;o~; .846 .923 .744 .i44 .64.l .840 
US J4.25 .169 .872 l.. 000 • 8 I:? .897 1. 0.)00 .. 79:-j .841, 1. 00.)0 .769 .769 .1,67 8':"1;": . "''' 
139 34.50 • 769 • 8i2 1.1'100 .8i2 .89/ 1. I'I~I'I • 7S'~, .846 1.000 ./69 .i69 .667 .853 
140 34.75 .769 .872 1.000 .1397 .923 1."00 .79':5 .846 1. OO" .79':5 .769 .6'12 .863 
I'll 35.00 .769 .8/2 1.000 .8S'1 • S':'3 1. 001'1 .. 79~1 .846 1. 11011 .. 795 .769 .71B .86:" 
142 .3~ ,.,~ 

"J .. .:..,J .769 .872 1.1100 .1397 • 92.3 1. 000 .79':5 .841, 1. 00.)O • 79c; .769 .718 .. 865 
143 35.~~ .. 795 .812 1. 01'l1'1 .897 .923 1. 1100 .. 795 .846 1.01'11'1 .. 7(jl5 .769 .7113 .868 
14 .\ 35.75 .821 .812 1. 000 .897 .923 1. 01'10 .795 • £i72 1. 1'10" .79':5 .769 .718 .872 
14~ 36.01'l .821 .812 1. 1'l00 .. 923 .923 1. o iii II .. 79!'i .872 1. 1'11'10 .795 .769 .718 .8}4 
146 36.25 .821 .872 1.000 .923 .923 1. 000 ./9':5 .8n 1.0"0.) . n~-; .769 .718 .874 
147 36.~0 .821 .812 1. 000 .949 .923 1.000 .79~ 1.000 1.000 .795 .769 .71B .887 
148 .36.75 .821 .872 1. 000 .949 1.01'l0 1. 0.)00 .79':5 1.00" 1.0"~ .79';) .769 • 1'\4 .893 
149 37.00 .821 • 8n 1. 000 .949 1.1100 1.1'101'1 • 79~ 1. 1100 1. 0~)0 .. 795 .795 .744 .897 
I ':50 .17.25 .821 .872 1.0110 .949 1.000 1.000 • 79'j 1.000 1. 0"0 .795 .79'5 .744 .897 
151 37.50 .821 .8i2 1. 000 .949 1.000 1.1'11'10 .795 1. 000 1.001'1 .795 • 79~ .744 .897 
152 Jl.75 .821 .812 1. 000 .949 1. 001'l 1. 000 .79':5 1.0.)00 1.00.)" .79'; .795 .7 'l4 .897 
153 38.00 .821 .8/2 1. 000 .949 1.000 1.01'10 .7S'5 1. 1'100 1. 000 .795 ./95 .744 .897 
154 .38.25 .821 .812 1. 0110 .949 1.000 1.0.)00 ./9':5 1.00.)0 1.00" .79':5 .795 ./44 .897 
155 38.50 .821 .8i2 1.000 .949 1.000 1.000 .7S'5 1.01'11'1 1.000 .. 7t.?~ .. 795 • :144 .897 
156 J8.75 .821 .812 1.000 .949 1.000 1."1'10 1.000 1.0"0 1.000 1.0.)1'10 ./9', ./44 .932 
157 39.00 .82:1 .8S'7 1.000 1.000 1.~00 1.01'\0 1.000 1.01'11'1 1.1'100 ).000 .. /95 .744 .9:58 
LiB .39.25 .821 .897 1.001a 1.000 1.000 1.000 1.000 1.0.)00 1.0"" 1.00.)" .795 .114 .9313 
159 39.50 .821 .897 1.000 1.01111 1.000 1.0110 1.00~ 1.000 1.001'1 1.001'1 ).01'110 .744 .. 95!5 
160 .39.75 .821 .897 l.la00 1.000 1.1'100 1.000 1.""0.) 1.000 1.0"" 1.000 1.00.)0 .144 .953 
161 40.111'1 • B21 1.000 1.000 1.000 1.01'10 1.000 1.000 1.000 1.1'101i1 1.01'10 1.000 .744 .964 
162 40.25 .821 1.000 1.~0~ 1.000 1.000 1.0.)00 1."0.)0 1.~00 1.~00 1.00" 1.0"0 1.0~0 .. ~85 
16~ 40.~0 .821 1.000 1.000 1.000 1.00~ 1.~00 1.1'I~1'I 1.000 1.1'100 1.1'100 1.1'11'10 1.000 .9135 
164 40.75 .821 1.000 1.000 1.000 1.000 1.00.)0 1."0" 1.000 1.000 1.00.)0 1.00.)0 1.~~0 .985 
165 41.00 .821 1.1'I1i10 1.000 1.000 1.01'10 1.000 1.1'I~1'\ 1.1'101'1 1.01'10 ).000 1.000 1.~1'I0 .. 98!:; 
166 41. .. 25 .821 1.000 1.000 1..000 1.000 1.~00 1.000 1.0"0 1.000.) 1.0.)0~ 1.~0~ 1.000 .983 
167 41.50 1.000 1.0110 1.000 1.000 1.~00 1.~01'1 1.0!'10 1.1'I!'10 1.000 ).~00 1.000 1.~00 1.000 
16,) 41. 75 1.0.)1'10 1.000 1.000 1.00~ 1.000 1.00~ 1.~00 1.000 1.0"" t."0~ 1.0.)0" 1.~00 1.000 
169 4:!.00 1.1'100 1.0~0 1.000 1.000 1.001'1 1.1'IQ\0 1.000 1.000 1.00!'1 1.~00 1.~00 1.0!'10 1.0010 
iI~ 4'2 .. 2'.) 1. ~00 1.000.) 1.000 1.000 1.1'100 1.~00 1."00 t.0"0 1.00" 1.000 1.~0~ 1.~~0 I.il00 
171 42.::'0 1.000 1.0110 1.000 1.000 1.00~ 1.01'11'1 1.0!'10 1.00~ 1.000 ].000 ].00!'1 1.000 1. ~JI'IB 
1/'2 42.73 1.000 J..000 1.000 1.000 1.000 1.0~0 1."00 1."00 1.00~ 1.00~ I.O~0 1 •• 00 J.. 00;,) 
1 ;'3 4: •. 0~) 1.000 1.0~0 1.000 1.00B 1.~0~ 1.000 1.000 1.000 1.000 1."00 1 .. ~0H 1 .. "'00 1.000 
1/4 4 ,"L ~~:) I. ',HIll 1.000 1.00~ 1.000 l. o I'} v) L.~00 1 •• ~~ 1."00 1.OOO 1.00~ I ... '(:h1~~ l. 11) IJt~ 1 .. 'JId'/, 
1 :,'~J .~~ .. ~v) I .. 0.'\1 l.0~0 1.010 1.000 1.~0" 1."00 1.0~0 I.H"0 1.~00 1_~0~ I ,,"I('i~ ~,,{;1~\0. j. @~j~ 



( . 

116 4,~. 75 1.. 0~0 1..000 1..0~0 1.000 1.00B 1.000 1.00~ 1.~B~ I.~~~ 1.0~0 1.000 1.0M0 1.00,) 
17; 44 .. 00 1.0.~ 1.01~ 1.00@ 1.0.~ 1.MB~ 1.~.0 1.0M0 1.0~R 1.~RM ).~R~ ].~01 ).~00 1. 001' 
1/'3 44 .. 2~j 1.000 1.0~0 1.000 1.000 1.000 1.~B0 1.00~ 1.000 1.000 1.~0~ I .• ~B0 1. ~00 1.0010 
179 44.t.0 1.000 1.000 1.010 1.0~0 I.MII ].~10 1.001 1.101 1.101 j.01~ ).~0~ ).~00 1.000 
1l1~ 44.75 1.000 1.000 1.000 1.000 1.000 1.000 1.~00 1.000 1.0~0 1.00~ 1.~0~ 1.~~0 1.0010 
lSI 4~.00 1.0'll0 1.0~0 1.0'll'll 1.000 I.M0~ 1.010 1.0~0 1.011 1.011 ).~00 ].~00 1.~00 1.000 
182 45.25 1.000 1.000 1.000 1.000 1.000 1.~00 1.~00 1.0~0 1.0~~ 1.000 1.~0~ 1.000 1.il0e 
183 4~.~0 1.000 1.000 1.000 1.000 1.~00 1.~10 1.0~0 1.00~ 1.~00 1.~0~ 1.10~ ].100 1.000 
U3'l 45.75 1.000 1.000 1.000 1.000 1.000 1.~00 1.~00 1.~00 1.000 1.000 1.~0~ 1.000 1. 00B 
IB~ 46.00 1.000 1.000 1.000 1.000 1.01~ 1.10~ 1.0~0 1.0~0 1.0~0 ].~00 ).000 1.100 1.000 
186 .00 1.000 1.000 1.000 1.000 L.000 1 •• 0~ 1.~0~ 1.000 1.000 1.000 1.~00 1.~00 1.00f.l 


