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ABSTRACT 

This is one of a series of annual basic-data reports that have been prepared by the U.S. 
Geological Survey since 1970 presenting results of systematic measurements in principal 
estuaries along the Texas coast. Approximately 170 designated data-collection sites were visited 
during the 1976 water year. The report contains field measurements of dissolved oxygen, specific 
conductance, temperature, pH, transparency, and turbidity at several points along a vertical at 
each site. Also listed are the results of laboratory analyses of samples from selected sites, 
including the principal inorganic ions, biochemical oxygen demand, phenols, organic carbon, 
insecticides and herbicides, ammonium, nitrite, nitrate, phosphate, and other selected ions such 
as aluminum, arsenic, cadmium, chromium, cobalt, copper, iron, lead, lithium, manganese, 
mercury, nickel, strontium, and zinc. Water and sediment sampling is represented. Objectives of 
the continuing investigation are to define: the occurrence, source, and distribution of nutrients; 
the physical, organic, and inorganic water-quality constituents and their areal distribution and 
time variations; the chemical and physical characteristics of gulf water that enters the estuaries; 
the occurrence, quality, quantity, and dispersion of drainage entering the estuarine systems; and 
the current patterns, directions, and rates of water movement. 
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CHEMICAL AND PHYSICAL CHARACTERISTICS OF 

WATER IN ESTUARIES OF TEXAS 

OCTOBER 1975-SEPTEMBER 1976 

By 

William B. Lind 
U.S. Geological Survey 

INTRODUCTION 

Purpose and Scope of the Investigation 

The Texas Water Plan (Texas Water Development Board, 1968) proposes development and 
utilization of water resources in Texas and includes provision for the use and preservation of 
water in the estuaries of the State. Management of estuarine waters requires knowledge of the 
hydrodynamics and of the continuing changes in the chemical and physical characteristics of 
water in the estuaries. 

In September 1967, the U.S. Geological Survey and the Texas Water Development Board 
(now Texas Department of Water Resources) began a cooperative water-resources investigation 
of the principal estuaries along the Texas coast (Figure 1) except the Rio Grande estuary, which is 
under the jurisdiction of the International Boundary and Water Commission, United States and 
Mexico. 

The objectives of the investigation are to define: (1) the occurrence, source, and distribution 
of nutrients; (2) the physical , organic, and inorganic water-quality constituents and their areal 
distribution and time variations; (3) the chemical and physical characteristics of gulf water that 
enters the estuaries; (4) the occurrence, quality, quantity, and dispersion of drainage entering the 
estuarine systems; and (5) the current patterns, directions, and rates of water movement. 

The coastal waters of Texas are not classical estuaries, but are similar to them in ecosystems 
and mixing phenomena. A description of various types of estuaries is presented in " Estuaries," 
edited by Lauff (1967, p. 3-11). The term estuary, as used in this report, refers to concomitant 
water bodies in which streamflow mixes with seawater. 
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Status of the Project 

The first three objectives of the project are being met by a three-phased water-quality data
collection program of: (1) reconnaissance for establishment of an optimum data-collection 
network; (2) repetitive surveys throughout this network to determine the general chemical and 
physical characteristics of the estuarine systems; and (3) continued data collection at a reduced 
number of sites or at a reduced frequency to maintain definition of the chemica l and physical 
characteristics of each estuarine system and of the relationship between systems. The first two 
phases have been completed and the third phase began in September 1973. 

The fourth objective of the project is being met by data collection at six continuous 
streamflow-measuring stations and 11 stations at which monthly data on streamflow and water 
quality are obtained. The dispersion of water entering an estuary is being documented under the 
data-collection activities to meet the first three objectives. 

The fifth objective of the project is being met by short-duration, intensive studies of inflow. 
Two such studies w i ll be completed for each estuary. The studies on the Guadalupe estuary were 
completed in November 1970 and August 1973; the studies on the Lavaca-Tres Palacios estuary 
were completed in March 1971 and October 1972; the studies on the Mission-Aransas and 
Nueces estuaries were completed in November 1971 and May-June 1974; the studies on the 
Sabine-Neches estuary were completed in September 1974 and July 1975; and one study on the 
Trinity-San Jacinto estuary was completed in July 1976. These studies are providing data on 
inflow and exchange of water through the passes. 

Previous and Related Reports 

This report, which presents data collected during water year 1976, is one of a series of annual 
basic-data reports that have been prepared since 1970 (Hahl and Ratzlaff, 1970, 1972, 1973, 
1975; Ratzlaff, 1976; Lind and Ratzlaff, 1979; and Lind, 1980). A report by Grozier and others 
(1968, p. 47-61) includes data collected during flood ing caused by Hurricane 8eulah . 

Metric Conversions 

Metric equivalents of English units of measurements are given in parentheses in the text. The 
English units used in this report may be converted to metric units by using the following 
conversion factors : 

From To obtain 
English units Multiply by metric units 

inch 2.54 centimeter (em) 

foot .3048 meter Iml 

mile 1.609 ki lometer Ikm) 

square mile 2.590 square kilometer (km2) 

cubic foot per .02832 cubic meter per 

second Ift' / s) second Im'/ s) 
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DATA-COLLECTION METHODS 

Approximately 170 data-collection sites were visited during the 1976 water year. About 50 
percent of these sites are located adjacent to or between navigation aids, bridge piers, power 
poles, survey platforms, well structures, or other landmarks and can be reoccupied exactly. About 
19 percent of the sites are close to shore features or reefs and are located by onboard radar or by 
compass heading and distance from the feature and water depth at the site; these sites can be 
reoccupied within 100 feet (30.5 m). About 31 percent of the sites are remote· to any reference. 
They are reached by traveling from a known landmark at a known speed on a predetermined 
compass course. Verification of site location is made by checking the alignment of one or more 
distant landmarks by visual observation or by onboard radar. These sites can be reoccupied within 
0 .25 mile (0.4 km). 

At each data-collection site, field data are collected from several points along a vertical. 
Samples for laboratory analyses are collected from a predetermined number of data-collection 
sites and at other sites in the network when significant changes in field data indicate a need for 
additional samples. 

The properties or constituents that are measured in the field are dissolved oxygen (DO), 
specific conductance, temperature, pH, transparency by Secchi disk, and turbiditv. Analyses 
conducted in the laboratory include the principal inorganic ions, biochemical oxygen demand 
(BOD), phenols, total organic carbon (TOC), dissolved organic carbon (DOC), suspended organ ic 
carbon (SOC), chlorophyll , insecticides and herbicides, ammonium, nitrite, nitrate, total 
phosphate, and other selected ions such as aluminum, arsenic, cadmium, chromium, cobalt, 
copper, iron, lead, lithium, manganese, mercury, nickel, strontium, and zinc. 

Field Instruments 

The field instruments used in this investigation are given in the following table. The mention 
of the names of the manufacturers of the instruments is for identification purposes only and does 
not constitute an endorsement by the U.S. Geological Survey. 

Parameter measured 

pH, dissolved oxygen, temperature, 
specific conductance 

pH 

Instrument 

Surveyor 

Specific ion meter 

- 4 -

Model Manufacturer 

6 Hydrolab Corporation 

401 Orion Research 



Parameter measured Instrument 

pH pH meter 

Dissolved oxygen Oxygen meter 

Specific conductance Solubridge 

Temperature Research the rmometer 

Turbid ity Colorimeter 

Model 

7417 

54 

RB-3 

ET-l00 
Marine 

DR 

Manufacturer 

Leeds & Northrup 

Yellow Springs 
Instruments 

Industrial Instruments 

Applied Research 

Hach Chemical 

The instruments used for pH measurements were calibrated daily during each water-quality 
survey by using three standards: pH 4 .0 , 7.0, and 10.0. The dissolved-oxygen meters were 
calibrated at least twice daily by using the oxygen-saturation data compiled by the American 
Public Health Association and others (1971, p. 480). The conductivity meters were calibrated 
periodically by using at least two standards in the conductivity ranges of the instruments. The 
electrical thermometer was calibrated weekly. The colorimeter was calibrated at each site. In 
addition, the pH and DO calibrations were rechecked at the end of each day. 

Treatment of Samples 

All water samples except those for TOC, DOC, SOC, insecticide, and herbicide analyses were 
collected in plastic throwaway bottles. The BOD, TOC, phenol , and nutrient samples were chilled 
to about 1 °C, stored in an ice chest. and shipped to the laboratory as soon as possible. Phosphoric 
acid (to pH 4) and copper sulfate were added to the phenol sample before chilling . 

Samples for SOC and DOC analyses were collected in specially treated glass bottles and were 
filtered through 0 .45-micrometer silver filters in the field. Residues on the filters for SOC 
analyses and filtrates for DOC analyses were chilled to about 1 °C and shipped to the laboratory as 
soon as possib le. 

Chlorophyll samples were filtered through 0.45-micrometer membrane filters and the 
residues on the membrane fi lters were kept chilled until they cou ld be analyzed. 

Water samples for the principa l dissolved inorganic anions, except carbonate and 
bicarbonate, were filtered through 0.45-m icrometer membrane f ilters . Water samples for the 
principal dissolved inorganic cations, heavy metals, and other selected trace constituents, were 
filtered through 0 .45-micrometer membrane filters into bottles prewashed with 1 O-percent nitric 
acid. Two mi ll iliters of concentrated nitric acid were added to each liter of filtrate. 

Suspended-sediment samples and bottom-sediment samples to be analyzed for herbicides 
and insecticides were collected in specially treated glass bottles, kept coo l, and shipped air mai l to 
the laboratory as soon as possible. Most herbicide and some insecticide samples were depth
integrated water samples; however, most insecticide and some herbicide samples were taken 
from bottom sediments. Most sediment samples were collected directly into a weighted sample 
bottle. 

- 5 -





QUALITY OF WATER IN THE ESTUARIES 

Sabine-Neches Estuary 

The Sabine-Neches estuary, which has an area of about 100 square miles (259 km2), consists 
of the tidal parts of the Sabine and Neches Rivers and other tributaries, Sabine Lake, the Sabine
Neches Canal, the Port Arthur Canal, parts of the Intracoastal Waterway, and Sabine Pass (Figure 
2). Water depth at mean low water is greater than 40 feet (12.2 m) in dredged parts of the rivers, 
canals, and pass; about 1 5 feet (4.6 m) in the Intracoastal Waterway; and generally about 10 feet 
(3 .0 m) in Sabine Lake. 

Water-quality data (Table 1) were collected during October 1975 and February, April, June, 
July, and Augu.st 1976. 

- 7 -
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TABLE lA-- QU ALlT Y OF WATE R I N THE SABI N[ -NECHES ESTUARY, 

19 7e WA T ER YEAR 

F I E. lO DE Tl RI'I IN ATl ONS 
------------------------------------------------------------------------- -------------------------------------. 

I I I I I I 
I I SPEC IFI C I I I I 
I I CONDUCT -I I I I TRAN S-
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LINE 15 
-- --- ---

OCT 21 . " 1555 2 . 3 leaD 2 1 . 2 7 . 2 ••• 76 '0 
1 . 5 leOO 2 1 • a 7.2 ,. 7 " 3.0 2000 20.5 7. 1 •• 3 70 , .. 9000 22 . 0 7. 1 3.5 '1 
b·7 19000 23 .1 7 . 0 . 7 • 

FEB 0 2 . " Ib50 2 • 3 100 13.9 '.8 7. 0 67 30. 
3 . a 110 1 ,. . 0 ••• .. , .. 30. 
• • 1 1 20 1" .8 ' .' ••• 65 30 . 
'01 lao 15.0 7.2 '. 2 61 500. 

'" ' 1 3 • 7b 09115 2 .3 160 20 . 9 ••• ' 01 90 80 . 55 
3 . 0 170 20.9 1.0 • • 0 " 20 . 

b· l 170 20 . 8 7.2 803 " 20 . 
'.1 1 80 21 . 8 7 • • "0 102 70 . 

J," OS . 76 1505 2 . 3 120 211 .0 ' . 5 ' . 2 76 so. So 
1 . 5 1 20 2 11 . 0 • • 5 '.0 73 so. , .. 1 10 211 . 2 b . 5 ' . 0 73 '0 . 
7. b 120 25'0 ••• ' . 0 " 65. 

110J 120 26.0 ,. 7 5 . ' H 85 . 

.". 17. 76 11 05 2 • 3 160 28.8 7.0 .03 83 o. '1 
1. ;) 160 28 . 8 .. , . 01 80 10 . , .. 17 0 28." ' .' • • 1 79 20 . 
7 • • 1 80 28 . 5 .., • • 3 " I S. 

llf>;E " -- --- ---

OLl 22. " 0935 2 .3 17000 21 .9 7. , •• 7 Bl 77 
1 . 5 18000 22 . 0 7 . , ••• 82 
3 . 0 19000 22 . 2 7.' •• 2 " • • 1 22000 22.b 7.' S • • " 9.1 23000 22.8 7 . ' s ol 63 

fE, n. 7. lH O 2 . 3 8000 13 . 2 7 . 7 10 . 6 102 30. 
3.n 12000 13.2 7 . 5 7.7 7S 25 . , .. 1e OOO 13 .1 7 . 5 7 .0 " 10 . 
• • I 23000 III . 3 7.5 ..3 .. 50. 

1001 1700C 111 .5 7.5 ' . 0 63 20 . 

". 13. " 1030 2 .3 2eOO 21.1 703 7 . b " 80 . 51 
3 . 0 11000 21 .2 7. , 7.0 79 20 . 
•• 1 15000 21 .1 7 . 5 5.3 b2 20. 

Ie . ,. 2COOO 2 1 . 1 7.3 503 63 20 . 

JL.:, oe . 76 tellS , . 3 ' 80 25 . 2 <.7 ' . 0 " " . 50 
3. !1 820 Z5.1 ••• 5 .' 67 35 • 
'01 HO~ ZS .1 .. , ••• 58 25 . 
7 • • 9300 2b.!] 7 . 2 ' .8 61 60. 

12 . 2 21000 28.0 7.' , .. " 55 . 

" G 17 . " 1 1 SO 2 • 3 2800 30.0 703 •• 5 B7 o • 51 
3 . 0 1000 29.8 7.' 5.5 H o. , .. 12000 30 . 0 7.' 5 · 0 .9 O. 
7 • • 211 COO 30 . 0 7 •• ' . 0 58 

10 . 11 25 0:JG 30 . 0 7 • • 3.7 " 20 . 

LINE 10 7 
- - --- - --

OCT 22. " 1050 2 . 3 150 20·5 7.2 • • 3 91 '0 
1 . 5 170 20 . 5 7.2 .03 91 
3 . 0 15 0 20 . 2 7 . 2 8. 1 .. 
5. , 17 0 20.2 701 . 01 .. 

·9-



TABL[ lA-- QUU lTv OF WAHR IN TH' ~ABIN[-NECHES (StU.o,RY . 

1970 "A t [1\ Y[ AR --CON TI NUED 

fI(Ul D[TE RHINATI O ~S 

------------------------------.--------------------------------------------------------------------------------
I I I I I I 
I j5PEClfICI I I I 
I JCON oU c T-J I I I TRANS-
I I ANC[ I IDIS- I IPARE NCY 

OA TE I I I MICRO _ I TEP'lP(R - ISOLVED I PERCEN T TUR - I SECCHI 
OF I I I DEPTH I MHOS I I ATWRE I I OXyG EN I SA TUR - BID I TY I 0 151( 

COLLEC T IuN ITIH( 15ITlI I METER51 1 IFIELO I II DEG. Cli PH I I KG/L I I AT 1 ON (J TU) I C CI'.) 
------------------------------------------------------------------- ----- ----------- --- ------- ------------------

LINE lOT CONTINUED 
------- ---- --------

FIB 02 . " 111 10 • J 16e 10.0 6 .5 1 . 2 12 15 • 
I. S 160 10'0 ,. , 1.2 12 sa . 
3 . 0 110 16 . 0 6 .S 1 . 2 12 as . 
, • 6 110 16 . 0 ,. , 1.2 12 110. 
6 . 1 190 16 . 0 6 . , 1.2 12 11 5. 
7,6 ISO 10.1 6.S 1.2 12 105. 

'PO 13. 16 121D .3 1 8 0 22.0 6 .1 T'] '" 60. " 3. :J 190 23 . 0 6 . 8 1 . , as 60 . 
6 .1 2 00 23.0 6.' 7" as 60 . 

JUN 0 1 • 16 160 0 2 • J 120 211.5 6 . 2 6 . 6 80 170. ' 1 
1 . 5 120 24.2 6.1 6 . 3 1T 115. 
3 . 0 120 211 . 2 6.1 6,] 1T 05 . 
1i . 6 110 24 . 1 6 . 1 6 .3 1T 1 110. 

6 " 11 0 211 .1 6.0 6 . 3 1T 

'uo 1 / • 16 13I1 J 2 • J 110 29 . 1 1.0 1 .2 05 J5 
1. S 110 29 . 0 6.9 1 .3 96 , . 
3 . 0 litO 29. 0 6 . 9 6" 89 S. 
5.S 190 33 . 0 1.1 '.1 65 20. 

LI t.E 21 ' 
-- ------

DC! 22. /, 1135 2 . 3 19000 211 . 3 1. , 3.1 ,. 9 1 
3 . !J 20000 23.8 1. J , ., " 601 22000 23.2 1.' , • 1 " <; . 1 z ~ooo 23.0 1 . , , .8 60 

Ilt.. ~ 27000 23 . 0 1. , , .0 OJ 

ru, 02 . h 1525 2 . 3 9000 10.2 6.1 6 . 9 11 '0. 
3 of] 11000 10 . 0 1.6 6.1 " 3 0 . 
6. 1 230 00 16.0 1.6 6.2 61 
< . 1 211(,00 16 . 0 1.1 6 . 2 61 30. 

1 2.2 28000 16.1 1 . 9 6·0 61 250. 

'PR 13 . " Ill5 03 9000 22 . 8 1.1 6.9 81 250. 65 
3 . a 12000 22. 6 1 .1 '.2 62 20. 
6 .1 14 000 22.11 1 .1 ,. 8 " 1 S. 
9 . 1 17t:O O 22.5 1 . 1 , .0 " 20. 

13.1 23(,0 0 23. 0 1.6 3 . 9 " 20. 

JUN a I , 16 17 0 5 .3 3200 25.11 6 . 8 , . 6 10 10. 52 
1. , 11000 25.2 6 . 9 '.3 " 6'. ,. , 16;:;0[; 211 . 8 101 '.1 " 6 0 . 
9.1 200CO 25.11 1 . , 3.6 ,9 60. 

12 . 2 30ilQu 25 . 8 1.1 3.8 53 " . 
,uG 1 1 , 16 1 220 2 .3 SGOO 32 . 5 S.2 ,., 19 1 ,. 61 

3 . a 15000 30 . 8 7.6 ' . S " 10 . 

601 23CO(' 30 03 1.9 ' .1 " 10 . 

' 01 31000 30. 1 8.0 3.1 so 10 . 
1 2 . 5 32 00(, 31. 0 1 . 9 '.3 " so. 

LI t.E 2", 
----- ---

OLI 21, " 1055 . 3 18DOG 2 1. 5 1.' '.6 19 I" 
1 . B 1 9000 21 . 5 1.' '.S 11 

FE8 OJ , 16 0925 .3 19UOO 1 Z . 5 1.' 1.3 12 25. 
1. S 19QOO 12.5 1 . , 1.8 11 3 D. 

,PR 12. 16 II/DO . 3 11(00 25.3 8.' 9.0 l OB 110. S> 
1 . , 100 0 22 . 8 1. , 8.6 100 200. 

JUN D' . 16 081/5 .] 3800 23.8 6 . 9 101 81 l' . " . 9 3800 23.8 ,.9 6. , 80 105 . 
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OA l( 
Of 

COL LE e 1 lOt, 

JUN 08 , 16 

AUe. 16, 16 

OCl ZI, 1'; 

rES 03 , 7b 

JUN OB , 1b 

AU6 I e , 76 

OCT 21 , 75 

f"(B 0 3. 76 

'J.'''' 1 2 , 7b 

JUN 06 . 76 

AUG 16, 76 

OCT ZI, 75 

FE: B 03 . 76 

AP~ lZ, 76 

JUN 18 , 70 

AUu 16, 7b 

OCT Zl , 15 

H B OJ. 76 

APR 12 , 7 6 

JUN 0&, Tb 

AU G 16 , 16 

TABLE: lA- - QUAlITY Of" WATE:R IN THE SABI"E - NE:CHES (S T UA~Y, 

1976 wAT[~ YEAR--C ONT INUE: Q 

f"IE lD DE: TERM INATI ONS 

I I 
] SPEC IfI C ] 
]CON OU CT-] 
]A Ne t I 
IIMICI? O_ ] TEMPER-

I , ' DEP TH IMHOSI IATU~E: , 
ITIMEISIHlfM[l[RSllfFl(lDI IfOEG . CI I PH 

I 
I 
I 
'DIS-
I SOL VEO 
I OnGEN 
I (M OIL, 

LIfo;( Z'+4 CONTINUED 

08'+ 5 

1310 

1125 

0 955 

09 10 

1330 

11 J 5 , 
101 0 , 
144S 2 

09 25 2 

1340 , 
11'; 5 

1020 , 
1500 

09 50 , 

1200 

1030 

151 ,1 

1000 " 

1'+00 

201 

· , 
201 

· , 
1 . 2 

., 
1 .1 

· , 
• 9 

2 01 

· , 
1 . , 

. , 
2.0 

.3 
1 . , 

'.7 
., 

1. e 

· , 
1. , 

., 
1 . 6 

. , 
1 . 2 ,. " 

03 
1. , 

. 3 
1.7 

03 
.6 

1.2 
2 01 

· , 
1. 6 

5200 

3500 
e OOo 

1300(, 
15000 

15000 
16(;00 

3400 
3700 
3900 

55~O 

5000 

19000 
14COO 

15000 
15000 

2JOO 
5000 

2800 
2800 
2800 

6000 
boa a 

15000 
15000 

1'+000 
1'+000 

2900 
3000 

JI,jOO 
J200 
J'+oo 

5000 
5000 

16000 
1'+ 000 

14 000 
1 5000 

2800 
J2CO 
2900 
J200 

5500 
bOOO 

2'+ . 0 

31 . 9 
32 . 0 

21 . a 
2 1 • a 

13 . 0 
13 · 0 

25 . 8 
25 . 8 
25 . 2 

31 . 7 
32·0 

20 . 5 
20 . 5 

14.0 
13 . '+ 

23 .0 
2 1. 2 

2b . 0 
Z6.0 
26 . 0 

JO . 8 
3 1 • a 

ZO.5 
2 1.0 

13.5 
1 J.l 

23 . 5 
23.9 

26.1 
26 . 0 
26.0 

Jl.0 
31.0 

21 . a 
2 1.0 

23 . 9 
22 . 3 

26.0 
26.0 
26 . 0 
2b . O 

30.9 
30.9 

• • 9 

'.0 
7. , 

L1 NE nl,j 

7.' 
7 . ' 

7 . 5 
7 .5 

7 •• 
7.' 
7 . 5 

7 . 5 
7.' 
7 •• 
7 •• 

7.7 
7.5 

7.9 
7.2 

703 
703 
703 

7 . 0 
7 . 0 

7 •• 
7 •• 

7. ' 7., 
7.6 
7. , 

7 .2 
7.2 
7.' 
7 . 8 
7 •• 

7.' 
7 •• 

7 •• 
7 • • 

7.9 
7.5 

7.' 
7 . 2 
7.2 
7 .2 

7.7 
7 • • 

- 11 -

' .2 
5.9 
5.' 

7.2 
7" 

801 
8.1 

' .0 
5 .7 
5 . 7 

8.2 
6 . 2 

7.2 
7.' 
8.7 
9 . 0 

7 • • 
7 .1 
7.5 

•• 1 
5 . 9 

8. , 
8.3 

7.8 
8.6 

10.9 
8 . 9 

7.' 
7 . 2 
7.2 

• • 1 
'.0 
8.' 
8 •• 

7.8 
7.7 

9 .1 
8.8 

7.3 
7 . 3 
7. , 
703 

' .1 
• • 3 

I 
I 
I 
I 
IPERCE:NT 
I SATUR 
I A TI ON 

76 

82 
79 

" 88 

71 
72 

103 
1 0 3 

75 

79 
79 

" " 
73 

" 
101 
101 

" 90 9, 
8. 
8! 

98 
97 

77 

" ". 
10' 

" " 9 1 

" 82 

l eo 
100 

76 
77 

1 08 
1 0 1 

" " 9, 

" 
" .. 

TUR
BIDITY 
I JTU I 

O. 
120. 

10 . 
20. 

'0. 
'0 • 
80. 

5. 
5. 

10. 
5. 

80 • 
25. 

70. 
30. 
75. 

O. 
10 . 

2 0. 
is. 

90. 
115. 

70 • 
10 0 . 
105 . 

, . ,. 

ZO . 
20 . 

90. 
90 . 

195. 
105. 

O. 
10 • 

I 
I 
, TRA NS 
IpAR( Ney 
I S Ec eH I 
I DISK 
I (CI':I 

55 

120 

59 

130 

100 

88 

175 

61 

'0 



HaLE 1A --QUAL IT Y " w' TlR 'N TH ' ~ ' 6IN[ -N t:C H ES ES TUARY , 

191b w, TtR YE,R - -CON T 1 NUED 

r I tLO DE T(RH I N' TIOhS 
----------------------------------------------------------- --------------------------- --- ----------------------

I I I I I I I 
I IS-P[CHIC I I I I I 
I ICONOUcT -1 I I I I TR' NS -
I I A/IoCt I I 101 5 - I I p ' ~E~CY 

OATf:: I I tKICQO- I TEMPER - I I SOLVf::O /P[RCENT lUR - I SECCH! 
or I I I Of::PTH IMHOS I I AlURE. I I anGEr. I SATUR - BIOI TY I DI SK 

COllECII0"l ITIM[ISI T[IIH[TERSliIFIELOI IIOEG . Cli PH I IHGIl J I AliON t JTUJ I I C"' 
-------------- --------------------------------------------------------------------------------------------.----

LI~E 300 
----- - --

OLl 21 , " I US 2 , 3 16000 21 . 0 7 " 7 , 9 " 82 
1 , • 1"000 , 1. 0 7, • 7 , 8 91 

". (} 3 , 7. 1055 2 .3 louoa 111 . 0 7 , 8 7 . 3 " s . 
1. . 1900a 1" . 0 7 . 6 7.7 7 9 s. 

>P. 1 , . '. IbI D , .3 15000 22.0 7.8 8.6 102 30 . 51 
1 . , !bOOO 22 .0 7.8 9 . , 110 100 . 

JUN D' , " 1035 , 
03 .... 00 26 . 0 7.7 ' . 7 97 ... SO 

1.5 11"00 2& . 0 7 . ' 7. 7 97 110. 
2 . 7 .... co 25 . 1 7 •• 7.6 9S 1"0 • 

~ IIG '"' " 11125 2 . 3 5000 30 . 0 7.5 6.' " s . 
2 . 1 saGO 30 . 2 7.5 6.0 .1 O. 

U"'[ 3Z 3 
---. . ---

Oll ' 1 , 15 1 .. 35 . 3 17000 23 . 2 7 . ' 7.5 9 1 87 
3 . e 18000 22 . 5 7 •• 7.5 91 
• • 1 20000 22 . a 7.6 5 . 6 69 

9. 1 22000 22 . 9 7 . 6 5 . ' 7Z 
12.2 aOOO 23.0 7.7 5 . ' 6S 

". 03 , " 1 .. 3 0 , . 3 17000 1 5 . 0 7.6 7.6 79 30. 
3 '0 180QO I ii . 9 7.7 '. 5 " 3 0 . 
'.6 200 00 1" .0 7.7 7 . 3 15 30 . 
7 . 6 3000 0 14 . 0 7 • • 6 .3 " 30 . 

10.7 50000 1" . 0 • • 0 5 . ' 69 ' 0 . 
13 . 7 50000 I1.S 7.9 5 , ' 69 300 . 

'PR 13, " 1~2 0 , . 3 11 000 22.1 7 . 9 ' . 2 96 1 0, 6 1 
3 . 0 1&0000 22 .] 7.7 6 . 5 " ". 
6 .1 19000 22 . 1 7 • • ,., 53 20 . 
9 .1 22000 22.6 7.' 5 . 1 " 130. 

12 . 2 220 00 23.] 7 . 8 ' .' " 22S . 

JUN 08 , " 1II0S , .3 3&00 26.2 • • 9 5 . 9 75 so, 60 
1.5 11 000 26 . 0 6.9 6 . 0 " SO . 
, . 6 6900 2s . a 7 . 1 5.6 7Z so . 
9 . 1 211000 26 . 0 7 •• 5 · 0 .. " . 

13 . 7 31[;'00 26 . 0 7.9 5.' " 75 . 

JUl ZZ , " 0551) , .3 Beoo 29 . ~ 7. , 5 .3 7Z 30 . 
1. 5 B500 29.5 7.3 5.3 7Z so . 
3 . 0 8500 30 · 0 7.3 5 . 0 " '0 . 
C ol 16000 29 . 1i 7 , 5 3 , 9 55 so . 
' . 1 22000 29 . 0 7 . 5 3.3 " 60 . 

13 . .. 2 3eoo 29 . 0 7 . 6 3 . ' " 1110. 

JDl lJ, " 1200 , .3 11000 30 . a 7 .3 5 . 0 69 
3 . 0 111000 30 . 0 7 ., ' . 5 " •• 1 20000 30 . 0 7.5 3.9 s. 
9 .1 28000 29 . 9 7.7 3. 0 " 1'1 . a 30000 29 . 8 7 . 7 3 . 3 " 

JUL '" ' 7. 0030 2 .3 9500 30 . 0 7.1 ' .7 " 1 .5 9500 30 .0 7 . 1 3 . 7 5 1 
3 . 0 95:10 30 ' 0 7 .1 '.7 " 6.1 9500 30.0 7 . , ' . 7 " 10.7 17000 29 . 8 703 , '0 56 

AUG 1 . , 76 Ibl~ 2 • 3 900 0 31 . 1 '.0 7.0 99 O • 
3 . 0 10COO lIoi 7 . 8 5.' " O. 
• • 1 18000 30. 1 7.8 , . 5 " O • 
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HSlE lA--QUALlTV OF WATER IN THr SABINE-NECHES ESTUARY, 

1976 VATER Y(AR--CONTI NUED 

fIELD OETE RHINATIONS 

-------------------------------------------------------------------------------------------------------------. 
I I I I 
I SP EC IFI C I I I 
ICONOUc T-1 I I TRANS-
lANCE I 10I S- IPARENCy 

DATE I (HICRO- I TEHPER- I SOL YEO IPERC(NT TUR- I S[CCHI 
OF I I I DEPTH I HHOS , IAT uRE I I OXYGEN I $ATUR- SIOITY I DISK 

COllECTION I TIHE I SITE I ( HETERS) I C fInOI 1 tOEG. c'l PH I (HG/l) I AnON f ..l TU I I (CH) 

--------------------------------------------------------------------------------------------------------------
LINE 323 CONTINUED 
-------------------

'uG 16. T6 1615 , 9" lOOOO 30.0 7.9 3.8 " O. 
12.2 35000 30·0 7.9 3.3 50 60. 

LINE 339 
--------

OCT 21. TS Il55 2 .3 25000 22.9 7.7 '.9 61 5' 
3.0 25000 22.8 7.7 •• 7 59 

." 26000 22 .7 7.7 •• 5 5. 
9" 28000 22.7 7.7 5 . 1 '5 

10.7 31000 22.5 7.7 '.8 .2 

FE. 03. 7. IHO 2 .3 21000 Ift.S 7.7 7.2 7. 80. 
3.0 25000 13 .1f 7.9 7.1 '" 50. 

." laOOO 13 . 0 7.' '.5 71 '0. 
10.7 42000 13.8 8 . 0 ." 70 70. 

'P. 13. 7' I ftlf5 2 .3 17000 22.2 7.7 •• 1 '" 3. .8 
3 . 0 17000 22.0 7., 5.7 ., 5. 
•• 1 26000 22.0 '.0 5 •• ., 100. 

1l.3 32000 23.0 '.1 •• s " 3S0. 

J UN 0' . 7. 1330 2 . 3 9700 25.ft 7.2 •• S 83 75. 60 
1.5 11000 25.ft 7" .., B! 70. 
'·6 30000 25.9 7 •• 5.' " 60. 

'" 30000 26.0 •• 0 6.' • 6 .s . 
12. 8 32000 26·0 7. , 5 •• 7. 35. 

.UG 1 •• 76 1545 , .3 16000 lO.7 7.' 5 • • so O. 
3· 0 18 0 00 lO.O 7.' .. , .9 O. 
'.1 32000 29.9 8 .0 '.0 '1 O. 
9" 42000 29.8 '.0 3 •• " D. 

12.2 /f2000 29.6 "0 3.5 ss 120. 

L I HE: 3'9 
-- --- ---

OcT 21. 7> Il25 , .3 21000 22.0 7.8 ." " 70 
3.0 27000 22.0 7.8 • • 1 7. 

." 29000 22.0 7.8 "0 75 
9.1 31000 2 2. 5 7 •• 5.8 '" 12.2 34000 22.5 7.9 5.9 7. 

FE . 03. 7' III J , .3 1/f000 14.1 7.9 7 •• '" 50. 
3 . 0 25000 13.0 7.9 7" 73 50. 
." 29000 13.0 '.0 6.7 70 50. 
9" l1000 1301 8'0 6.9 n 30. 

11.6 28000 15.0 8.0 6.8 75 500. 

AP. 13. 7. 142 0 , .3 18000 22. 1 8.0 7.0 s- 10. •• 
3.0 21000 22 . 0 8" 6.' '0 10. 

." 29 0 00 22 .0 8.2 7.5 .. 10. 
' .1 34000 22.5 .. , 7.8 100 120. 

11.6 l4000 2l.9 8.' .. , 83 500. 

'uG 1'. 7. 1515 , .3 14000 lO.1 •• 0 '.9 9. O. 
3.0 18000 30.0 '.1 .. , 87 O. 
•• 1 24000 lO.O 7 •• '.9 71 O. 
7 •• 2TOOO lO .0 ' . 0 5 . ' 85 O. 

12.8 lOOOo lO . 0 ' . 0 5 •• Bl '0. 

lIN( 377 
----- ---

APR 12 . 7b 16lS , .3 20000 22.7 ." '.9 110 30. 3B 
3.0 26000 21 .9 .. , 9.0 111 'D . 
•• 1 3/fOOO 21.5 ••• 10.5 135 75 • 

11.9 36000 21 .0 '.3 10.1 130 'D. 
Ju' 08 . 1& 12'45 , .3 8600 26 .0 7" 7.' 101 '0. '0 
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TABLE lA--QUALITY Of WATER IN THE SAS INE- NECHES ESTUARY, 

FIELD DETE RMINATIONS 

I I I I I I 
I I SPECIFIC I I I I 
I I CONDUCT-I I I I TRANS-
I ANCE I I 10 I S- IPARENCy 

DA TE I I (MICRO- I TEI'IPER- I !S OLV ED l P [RCENT TUR- I SECCHI 
.f I I I OEP TH I MHOS ' I HURE I I OXYGEN I SA TUR - S IOlTY I OISK 

COLLECTION IT lME I S lYE JII'IETERS I I I FIE LDI I IOEG. CII PH I II'IG/ L I I AlION IJTU I I ICI'O 

LINE 3" CONTINUED 
----------- --------

.J LoN 08, 16 12~5 2 1.5 11000 26.0 7 . 9 703 95 65. 
'.6 25000 26.0 '.1 6 . 7 92 65. 
9 . 1 32000 26 .0 8.2 6.9 97 

13. 7 ~OOOO 26.0 ' .1 6.5 9. 

AIJG 16 , 76 1445 2 •• 1~000 29.9 7.9 6 •• " o. 
1.5 1600 0 29·8 7.9 6.2 87 o. 
3 . 0 20000 29.7 8.0 5.6 • 0 o • , .. 27000 29.9 8.0 '.S .. o • 
6 .1 ~2000 29.5 6.0 3 •• 59 o. 
901 3~OOO 29.8 6.0 3.9 59 o. 

12 .2 ~2000 29.8 '.0 3.6 57 o. 
15.2 ~7000 29.9 6.0 3. S 56 70. 

LH.E 903 
- .... . --

.JUN 08 , 76 lIla .3 38000 26. 4 '. 2 '.3 122 6S 
3 . 0 ~~OOD 26.1 8.2 7.' III 
6. 1 44000 26.2 ' .2 7. , 110 

12.2 44000 26.2 6.2 101 106 
16.5 ~2000 26 . 0 '.2 7.2 106 115. 
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DA TE 
OF 

CO LLE C TION 

TABLE IB--QUALITY Of WATER IN THE SABINE - NECriES ESTUARY, 

197& WATER YEAR 

N~TOIEN T AND OTH EQ ENVIRONHENTAL CHA RAC TE RISTICS 

I 
I 
I 
I 
I 

I I I Olp TH I 
I TIHE I SITE IIMETERS II 

OIS 
SOL vCD 
SILlCA 
(51 02 1 
( MG/LI 

TOTAL 
INI HU TE 
I IN I 
I (MG I Ll 

I 
I 
I 
JAMMONIA TOTAl 
INITROG[NINITRITE 
I o,q I I NI 
I I HG/L I I I "GIL J 

DIS 
SOL YEO 
pHOS 
PHORUS 
OR TH O 

<P I 
I HGI L I 

TOTAL 
PHOS 
PHORUS 

< P I 
(M G/ LI 

aIO
ICH (MI CALICHEI1ICALI 
I OXYGEN I OXYGEN I TOTAL 
I O£I1ANO I D£HAND I ORG ANIC 
I IBODI I ICOO I I CARBON 
I IMG / L! I iHG/LI I 'HG/L! 

--------------------------------- --- ----------------------------------------------------------------------------

O( r 2 1, 75 

fE B OZ , 1& 

APf: 13. 7 t: 

Jut< ue. 7& 

OtT 22. 75 

fEB OZ . 7b 

APIl 13. 1b 

Jt.N Db, 7& 

At. G 11, 7& 

OC T ZZ . 75 

fES OZ , 7& 

AFP 13, 7b 

J L"! 01. 16 

AuG 11 , 7b 

OCT ZZ . 1S 

fE8 OZ. 71> 

.J lIN 0 1. 7& 

AUG 11, 1& 

OCT 21, 15 

fEB 0 3. 11> 

.aP R 12, 16 

1555 

1651) 

09~5 

150 5 

1105 

0935 

IHO 

1030 

1614 5 

11 50 

105 0 

114 10 

121 0 

1600 

I HO 

1135 

1525 

In 5 

11 05 

1220 

10 55 

09Z5 

1'100 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

• J 

• J 

oJ 
• • 1 

• J 
10 . 1 

• J 
10 .14 

oJ 
l Z. 2 

• J 
10 . 11 

• J 

• J 

• J 

• J 

.J 
111 .0 

• J 
lJ.t 

oJ 
12 . 2 

• J 
1 2 . 5 

• J 

• J 

15 . 0 

111 . 0 

7 . 7 

' .7 

, ., , .. 
11. 0 

13. 0 

11 . 0 

8 . 7 

11· 0 

7 .8 

J.' 

• 08 

. 0' 

• 0
7 

• al 

.\7 

.12 

.28 

." 

.12 

.17 

• 0, 
• 08 

.12 
• 0 7 

. 00 

.02 

• OJ 

• 02 

.12 

.0' 

." . 22 

• 20 
. 18 

• D. ." 
• D· .0' 

· I' 

." 

.12 

LI hE 15 

.0' 

.O J 

.0 1 

.0 1 

• a I 

LINE 67 

.0' 

.lJ 

oJ2 
. 51 

.0' ." 

.0' 

.2 8 

.\5 ... 
L J 1\( 101 

.00 

. 0 1 

. 01 

. 0 1 

. 01 

LINE ZIII 

.02 

.21 

,'S 
." 

. 12 

." 

.0' ." 

.01 

. IS 

LI NE ZII'I 

.11 

.51 

.OJ 

. 15· 

.0 1 

. 00 

. 00 

.00 

.0' 

. D' 

.02 

. OJ 

. 0 1 

.0 2 

. 0 1 

. 0. 

. OJ 

.02 

.0 1 

. 00 

. 00 

. 0 1 

. 00 

.0. 

.0' 

.0' 
. 0 2 

.0 1 

.02 

.OJ 

.OJ 

.02 

.02 

.0. 

.01 

. 0' 

.02 

.0' 

.02 

.0' 

. 0' 

' 0' 
.11 

. OJ 

.0 ' 
' 0' .0 ' 
.O J 
• 0' 

.OJ 

.0' 

.0. 

.09 

.D' 

.0' 

.lJ 

. 01 

.17 

.0' .0' 

.07 .0, 

. D' .0' 

. D' 

.0' 

I.' 
1. 0 

I .' 
I . J 

I. , 
1.0 

.9 

.7 

J.O 
1.1 

1.8 
1.2 

I.' 
1.2 

2.' 
.9 

,. I 
S •• 

'.9 
9.0 



HBLE. IB --QUALITY OF WATER IN TH' SAS INE-NECHES ESTUAR Y, 

19 76 WA T ER YEAR--CONTINUEO 

NUTRIENT .NO OTHER ENVIRONMENTAL CHARACTERISTICS 

----------------------------------------------- ----------------------------------------------------------------
I I I OIS - I 
I I I Sa l VEO I BIO- I I 
I DI S- I I PHOS - TOTAL I CHEMICAllcHEHICALI 
I SOL VEO I TOT Al I AHM ONIA I TOTAL PHORUS PHOS- I OXYGEN I OXYGEN I TOTAL 

OA T( I SILIC A INITRATE INIT ROGEN IN I TRITE OIHHO pHORUS I OEHAND I DEMAND IORGANIC 
OF I I I DEPTH I I SI02 1 I ' N I I HI I I N I IP I 'PI I I Baal I I COO l I CARBON 

COLlEC T ION ITIHEISITEIIHETERSII IHG/LI I (MG/L I I t M Gil I I I MG/L I I"' G/ l) I HG/ LI I I "'Gill I II'1G/l) I I,. G/ LI 

----------------------------------------------------------------------------------------------------------------

LINE 240 CON TINUED 

-------------------
J UN 0' . " 0845 · , • D· . Ob .0 I .0' 

'uG l b. 1b Ili a oJ . Ob . 0' .00 .02 

LI NE 2" --------
OLT 21. " 1135 ., , ., . 0' . 0' .02 . 0' 

1 •• . 0' .0 I .02 .0' 

FE9 0 3. 1b 10 10 2 oJ 503 .23 .07 .01 .O b 2.2 
1.1 . 23 .0' .0 1 .0' .5 

'PR 12 . 1b H4S 2 oJ b.b .11 . 0 1 . 0 1 .02 ., 
2.0 .11 ·Ob .01 .18 1. 2 

JLN D' . 7b 0925 2 oJ b.5 • D. .07 .0 1 .02 .1 
2 .1 . 08 .01 . 0 1 .08 . b 

, uG lb. 7b 114 0 2 · , 5.1 . 0 1 . 01 .00 .0' ., ,., 
1.8 .02 .01 .00 .0 ' .7 

Llr.;E '00 ----- ---
0(1 2 1 . 15 1225 2 ., . 00 .01 .01 .0 ' 

H8 0 '. 7b 1055 , 03 • '0 . l b .01 .Ob 

APR 12. 7b Ibi D 2 · , . 20 .13 . 01 . 0' 

J ON 08. 1b 10lS 2 · , '0' .01 .01 . 08 

'UG lb. 7b 14 2 5 2 oJ . 0 2 .01 · 00 .02 

LI NE 339 -- --- ---
OU 21. " 1355 2 ., .12 .11 .0' . 0' 1.0 

10 . 7 . 0 1 011 .02 . 0' . 8 

"8 0'. " 1340 2 · , .25 ." .02 .13 1. ' 
10. 7 . 02 .11 .01 .Ob .1 

'PR 13. 1b 144 5 2 · , 01 ' .19 .0 1 .0' 1 .2 
ll.l . 0 1 .15 .01 .23 2 . , 

J UN D •• 1b 133 0 2 ., .10 . 18 .0' o1 b 1.8 
12.8 . 01 .1' .02 .08 1.0 

'UG lb. 1b 1545 , · , 010 .07 · 01 . 0 ' 1 .0 5 . 1 
12.2 . 0' .11 .02 .08 .7 b.O 

LINE '0, --------
'PR 12 . 1b 113 0 · , oJ .00 . 0 1 .00 .01 1. 1 

10 . 7 .00 .2b .01 .05 l.b 

J UN D' . 1b 113 0 · , 1 .2 .0' .08 .01 .01 l.b 
16.5 . 02 .1' .02 .11 1. 2 

·16· 



OA TE. 
OF 

COLLE C HON 

TABLE I C--QUALITY Of WATER IN THE SABI NE -NECHES ESTUARY, 

I I 
I SPEC IfICI 
I CON - I 015 -
l aUCT ANCEI SOLVEa 
I (MICRO _ ICAL CIUM 

I I I DEPTH I MHOSI I (CAl 
I1H1EISIlEI(Mf:TERSiI CLAB) I 'MG/LI 

1976 WATER YEAR 

CHEMICAL ANA LYSES 

DIS
SOL VED 
M.GNE -

SlUM 
'MG I 

'MG/L I 

I 0 1 S - I 
t SOLVED I 
I SOD I uM" t 
I POTH- I 
I SlUM I 
, tNA"K I I 
, ,H G/ L I , 

BICAR 
BONA TE 
C HCD3) 
IH G/LI 

I 
I 
, OIS-
I SO L yEO 
, SUL FAT E 
I IS Olt I 
I ,HG/LI 

, I DIS-
I r SO LVE D 
I OI S- 1 SOLIDS 
I SOLVED 'ISUH OF 
ICHLORIO[ICONS1I
I ICLI I1U[N1SI 
I ,HG/LI , (MG/L) 

---------------------------------------------------------------------------------------------.---------------.. 

OCT 2 1. 15 1555 

FEB 0 2 , 76 IbS O 

09'+5 

JUN Do, 7b 15 05 

AU G 11, 1b 1105 

OtT 22 , 7~ 0935 

FlB J2 . 7b 

1030 

J lJ N oa . 76 

AuG 17, 76 1l5 'J 

Citl 22, 75 1050 

FE B e 2, 76 1'+1 0 

A,, :J 13, 76 1 210 

JIJII 07 , 76 

AU6 1 7, 76 13 11D 

Ot T 22 , 75 11 35 

fl c 02, 76 1525 

AP~ 13, 7b 131 5 

JLN :]7. 76 1705 

Aui,i 17.7b 1 220 

01...1 21 . 1~ 11 35 

fEB 0 3, 7b 101 0 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

, 
2 

2 

2 

2 

2 

2 

, 
2 

2 

2 

.3 

.3 

.3 

.3 
9.1 

. 3 
10 .1 

.3 
12 .2 

.3 
10.11 

.3 

. 3 

.3 

. 3 
11, , 0 

.3 
12.2 

.3 
13.1 

.J 
12 . 2 

.3 
12.5 

. 3 
1.7 

lb20 

141 

153 

125 

206 

lb900 
23200 

769() 
lbltOO 

211 80 
1970 0 

"8 
21300 

2511 0 
25600 

154 

1 63 

1 91 

'" 
170 

19300 
25bDO 

9 11 00 
27bOO 

9120 
23800 

322 0 
29200 

8080 
33300 

18700 

11111 00 
1117 00 

17 .0 

4 . 3 

6.3 

7.8 

23 . 0 
200 . 0 

7 . 8 

6. 1 

•• 5 

b 7. 0 
250.0 

1 '+0,0 

11 0.0 

LIN[ IS 

28.0 

1 • • 

2.2 

3 •• 

3.1 

'+8 . 0 
b I 0 .0 

LI N( 107 

2.8 

1 •• 

2.5 

2. 0 

3.1 

t..I NE 2111 

160 .0 
790.0 

LI NE 2111 

'+50 .0 

3 00 . 0 

- 17 -

38 

17 

25 

24 

31 

34 
8. 

Z2 

19 

19 

" 
25 

" 10' 

73 

'0 

72 

11 

14 

" 
15 

100 
1200 

17 

14 

24 

17 

19 

350 
aoo 

850 

590 

20 

17 

23 

71 0 
8700 

18 

" 
21 

14 

21 

2500 
12000 

b 3 0D 

'+ SOD 

.43 

81 

'0 

72 .. 

1310 
15700 

" 
'0 

1 04 

" 
, 2 

11560 
21100 

111100 

8150 



TABL E 1 C- - QUA U Ty Of WATER IN I H( SABI NE - Nt; CHES eSTUA RY , 

1971> ..... T (R YEAR --C ONTINUEO 

CHEtU C.el ... NAL YSCS 
-------------------- ------------------------------------------------------------------------------------._-----

I I I 0 15 - I I I 0 15-
I I Sp[CIFIC I 0 15- I SOL vE 0 I I I SOLV ED 
I I CON - I DIS- SOLVE D I SODIUM • I I DI S- DIS - I SOLID S 
I I DU CTU<iCEI SOL V[ O I'U GNE - I POT AS - I B I CA R- I SOL vEO I SOLV ED I (SUM 0' 

0 .1. TE I I ( I1IeIlO_ I CALC I UH Sl UM I SlUM I SON ... TE ISUL f' ... a ICHLORIDElcONSTI -
or I I I O(P TH I MH OS I I IC" IMG) I 1 Hi . K I I tHC Oll I 15014 1 I ( Cli I TU[NT S I 

CO LLEC 1 rON I TIME I S ITE II H(JER $ I I tLAB) I (MG IL , (" GIL ) I ("GIL I I IM G/L I I tl1G/Ll I t HG/LI I II1G /L I 
----------------------------------------------------------------------.----------------------------------------

LI tIo[ 2,. COI'<f T INUeO 
-------------------

AP' 12 , " 11111 5 2 .3 2"110 22 · 0 II~. D " 100 " 0 13140 
2.0 5000 

J"N 08 . " 09 2 5 2 " 277 0 211 .0 50 1. 0 31 120 ",0 IS 10 
2 , 7 2800 

". " , " 11110 2 " 8210 S7 . 0 16 0 . a " 3'0 2S 00 11550 
1 .8 897C 

Llh( 339 
----- ---

0(7 21, 75 13 55 .3 2116 0 0 
10 .7 30000 

rE 8 0 3. " 1314 0 2 ., 21600 
10 . 7 '1 1000 .. ' 13. 7. 111 '15 2 " 1710 0 
11 . 3 3S 100 

JLN 0' . 1. 1330 2 .3 86 70 
12 . e 33000 

.u, I •• n 1 S14S 2 . 3 16000 
12 .2 '+3100 

U NE 90 3 
______ a_ 

'P' 12 , " 1730 " '+1000 310·0 98t;. 0 133 2200 I" 000 2&000 
10 .7 II&SOD 

J UN 0' . 7. 113 0 " "0000 290.0 880 . 0 12 4 1900 1'1 000 25000 
16.5 '1'1000 

. 18 · 



TABLE I E--QUA LIT Y Of ~ATER Jh THE SABINE-NECHES ESTUARy, 

1976 ",TER YEAR 

INSECTICIDE AND HERBICIDE AhALYSES 

------------------------------_.----.-------------------------------------------------------------------------I I I I I I I I 
I I I I I I I I 
I I I I BOTTCH I I I I 
I I BOT TOH I TOTAL I OEPOSIT 1 I BOTTOH I I BOTTOI1 

CATl I TOT AL I OEPOS ITI CHLOR - I CHLOR - I TOTA L I OEPOSI T 1 TOT AL I DEPOS IT 1 
0 , I I I DEP TH I AL(jR IN I ALORIN I OANE I DANE I 000 I 000 I ODE I DOE I 

COLLECTION ITIHEI511 [ IIH[1[1<511 IUG/U I lUG/KG II I UG/UI fUG/MGII I UG/LII IUG/MGII f UG/L >I (UG/MGII 

--------------------------------------------------------------------------------------------------------------
u,.( Z7'+ 

O{ T 21, 7S 1135 2 .] .00 . 0 .00 .00 

Ll"'r 339 

OtT Z I, 7S 1355 2 . 00 .0 . 00 .00 

. 19 · 



TA Bl C l[--QUAlITy Of WATER IN THE SABI NE -NECHE S ESTUA RY. 

19 1& .ATER YEA R--CONTINUE O 

I Ns e CTI CI DE AND He RB I CI DE ANA LYSE S 

I I I I I I I I I 
I I I I I I I I I 
I I I I BOTT OI'1 I I I I BOTTOI'1 I 
I I BO TT OI'1 I TO TAL I DE POS IT' I BO ll OH I TOTAL I OepOSITi 

DATE I TO T Al I DEP OSIT j OI E.l- I OIEl- I TO T Al I DEP OS ITj HEPTA- I HEPH - I 
OF I I I DEP TH I DO T I 00 T I OR I N I ORI N I EN OR IN I (NO R I N I e Hl OR I eHlO R I 

e Ol lC e T I ON I TIHEj SI T( III'1[T[ RS Jt IUG/ ll j I UG/IIG I I ( uG/ Lit I UGIKG )t I UG/ l11 IUG/IIG II ( UG/ul lUG/KG) I 

----.-- -------------------------------------------------------------------------------------------------------
LI NE 21'1 

OCT 21 , 1~ 1135 , .3 . 00 . 0 0 .00 . 00 

LI N( 339 

OlT 21 , 75 13 55 , . 3 . 0 0 . 00 . 0 0 .00 

· 20 · 



TABLE lE--QUALITY OF WATER IN THE SABINE-NECHES ESTUARy. 

191b ~ATER YEAR--CONTINUEO 

I NSECTICIDE AND HERBICIDE ANALYSES 

I I I I I I I I 
I I BOTTOH I I I I I I 
I TOT AL I OEPOS1TI I I TOTAL I I I 
I HEPU- I HEPU- I BOTTO" I TOTAL I HETHYL I TO T AL I TOTAL I 

OnE I CHLOR I CHLOR I TOUL DEPOSIT I PARA- I PARA- I "ALA- I OIAl- I 
Of I I I OEPTH I EPOxlOE I EPOXIOEI L1NDU;£! LI NDANE I THION I THI 0N I THION I 11010101 I 

COLLEe lION ITl"EISITEII"ElERSII tUG/L I I I UG/kG II IUG/LII CUG/kG II IUG/L II CUG/L11 I UG/L11 IUG/Lil 

-------------------------------------------------------------------------------------------------------_. 
LI HE 214 

OI..T Zl, 1S 1135 , 0 00 000 000 000 000 

LINE 339 

OCT 2 1, 15 1]55 , 0' 000 000 000 000 000 

o 21 . 



TABLE lE--QUALITY OF WATE R IN THE SABINE-NECHES ESTUARy. 

197& WA TER T[AR --COhT IN UEO 

INSEC TICI DE AND HERBICIDE ANALYSES 

I I I I I I I 
I I I I I I I 
I I I I I I I 
I I BO TTOH I BOTTO H I BOTTOH I I BOTTOH I 

OAT[ I TOUL I DEPOS IT I TOTAL DEPOS IT I TOT AL OEPOSITI TOTAL I DEPOSIT I 
OF I I I DEPTH I PCB I PCB I 2 . "-0 2," - 0 I 2 .... 5-11 2,",5-T I SIlYEX I SILV[X I 

COLLEC TION I TIHE I S IT[ I (ME TE RS II t uG/LJ I I UG/KGI I I UG/ll IUG/KGII t UG /LI ' IUG/KG'I C UG/ L II IUG/KGII 
--------------------------------------------------------------------------------------------------------------

LINE B7 
----- ---

'(1 ZZ, 7S 0935 , , , . 0' .00 .00 

LINE '" --------

'Ll ZZ , 75 1135 , · , .00 . 00 . 00 

LINE ,,. 
--------

'Ll ZI , 75 I1JS , · , . 0 . 00 . 00 .00 

LINE '" ---- - - --

OL T ZI, " 1 3S5 , · , . 0 . 00 .00 .00 

· 22· 



TABLE lE -- OUA LITY OF WAT[R IN TH[ iABI~[-NECH[i ESTUARy, 

197b ~AT[R rEA~- -CONTINU[O 

INSECTICID[ 'NO ~[R6ICID[ ANALY~[~ 

I I I I I I I I 
I I I I I BaTTaH I I I 
I I BOI TOI1 I I TOT AL I D[POSIT I I BOTTOH I 
I TOT.tL I DEPO~IT ! I BOTI011 ~ETHYL I ME THY L I TOT AL I DEPOSI TI 

D ~T[ I TOH- I 10KA- I IOTA l I DEPOSIT! TRI- I TRI - I TRI- I TR I- I 
0' I I I D[PTH I PHEN[ I PH[t,[ I t THIOIl I [THION I iHIOJ'i I TI110N I THION I HUO,. I 

[OlltCTION !TlHE!SITE I [ METERS II loG/L I I IUG/KCd! I UG/ll I IU G/KG I! I ue, Il 1 1 IUG/KGII I UG/L 11 I UG/I(G I I 

--------------- -------------------------------------- ---------------------------------------------------------
l I 1.[ ,,. -- ------

0<1 21. '5 11 35 .3 . 0 .co . 00 

LI N[ 339 
--------

0<1 21. " 1355 , . 3 . 0 . 0 0 .00 

·23 -





Trinity-San Jacinto Estuary 

The Trinity-San Jacinto estuary, which has an area of about 520 square miles (1 ,350 km2), 
consists of the tidal parts of the Trinity and San Jacinto Rivers and other tributaries, the Houston 
Ship Channel, part of the Intracoastal Waterway, Galveston Bay, East Bay, West Bay, and Trinity 
Bay (Figure 3). Water depth at mean low water is less than 10 feet (3.0 m) in East Bay, West Bay, 
and Trinity Bay. Galveston Bay is generally less than 10 feet (3 .0 m) deep except near Bolivar Road 
where the depth increases to about 40 feet (12.2 m). The Houston Ship Channel is more than 40 
feet (12 .2 m) deep, and the Intracoastal Waterway is about 15 feet deep (4.6 m). 

Water-quality data (Table 2) were collected during July 1976. Data for the San Jacinto River 
and for the upper part of the Houston Ship Channel are being collected by other agencies. 

- 25 -
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T t.8lE 2 ",~~o u "'LITY OF ..... 1( 1<: I N T"' TRI NITY·SU,," J"'ClhlTO ESTu ... RY • 

I 97b .. ' ... T ER YE ... R 

r IELO DETERMIN "'TlONS 
------.. -~------------------------------------------------------~----------------------~------~----~----------

I I I I I 
IS PEC IfICI I I I 
IC ONOUCT-I I I I TR"'NS -
I AIIICE I 10150 - I Ip"'RENCY 

OAT[ III'IICRO_ I TEMP ER- ISOLVED IPERCENT TUR- I SECCHI 
Of I I I DEPTH II'IHOS I I "'TURE I I OXYGEN I SAlUR - 81DITY I OISK 

COLLEC liON I TIME I SITE t IMETER S J IIF IE l O) II DEG. col PH I I HG/l' I ... rION IJTU I I I CHI 

-.----~-----------------~.----------------------------------------------------------------------------------_e· 

LI~E 180 
--------

"Cl 19 . To 13:'5 20 . 5 6500 29.0 7 •• , • 7 bJ 5. " 5 . 0 9000 29.0 7 .5 5.7 50 O. 
1;.1 1 5000 28 . 7 7 •• , .. lb O. 
5 . I 25000 28 . & 7.9 ,., " 15. 

13.14 BOOO 28 . 11 T •• I.' " 50· 

Jl'l 'I. 1& 1&3J '0 . 3 10COO 28.8 7.5 5 . 9 .0 " 1.5 13(' 00 28.8 7 .' 5.5 J; 

' .' 11100 (, 28.& 7. , 3.' " 7.0 2000 0 28.'4 7. , I.' 25 

11. 6 20000 28.6 7. , 3.1 51 

" LL 'I. 1& 18UO 20 .5 1000.1 28 . 8 7 . 7 5.1 .9 '0 
1.5 IOQO O 28 . 7 7.1 '.7 b5 , .. 1"(,00 28.6 7 •• 3. , " 7.' 190 00 28.1+ 7 •• ,. , " 11.6 29000 28 .1+ 7 •• 3 . ' " 

"'L 'I. 1& 20 1+ 0 20 • 3 I3 00C 26.0 b . O 5.' '0 
3. 0 11+ 0 00 26 . 0 7 •• , .. .-
•• I 1& 000 28 . 0 7.' , .1 " 9 .1 19 0 00 28. 0 7 •• , .. ., 

13." 21+00 0 30 . 0 7" , .. b7 

" o L 21. 1& I 31+ ~ ,0 .5 11 0 00 29 . 0 7.' '.1 b2 37 
1.5 1"000 28.9 7.7 3 •• " , .. 1& 000 29.0 T •• 3.0 " 7 •• 19COO £8 . 9 1.7 ,., " 1l.6 200 0C 2 9 . 1+ 7.1 '" 38 

"" 'I . 1& C9 00 20 • J 12000 28 . 6 7.9 , .. .- '0 
1. 5 13000 28.5 T.9 , .. b2 

'.0 17030 0 28.8 • • 0 ,. I 57 
7 •• 16(, 0 0 28 . & 7 •• 5. , 72 

11 . & 2300(; 28.1+ 7 •• 5.5 ,9 

JLl ,I. 7b 1100 20 . 3 1200C 26·0 '.0 5.0 " " 1.5 12000 28.0 7 •• , .9 .. , .. 13000 28.0 7.9 , .. .-
7 •• 17000 28.0 7., , .. b5 

II.b 22000 28.0 7 •• , • 1 " 
"-, 21. 1& 22150 20 .3 1000 0 28 . 50 1 . 9 '.' " 3. 0 13000 28.5 7., 5. , " •• 1 I"CO ;: 28.5 7.' 3 . J '5 

9.1 1& 000 28.0 1.' , .. " 1301 25000 27.5 7 • • 3.5 " 
Jl'l 22 . 1& 0 235 " .s 9500 28 .0 ' . 0 3.9 " 3 . 0 11 000 2 8 . 0 7 • • 3.' " •• 1 150000 28.0 7 • • 3 . ' " 9 .1 19 0 00 27 . 5 7 • • 3.' ,7 

13.'1 2'1000 2b.5 7.9 3.5 " 
JLl 2Z. " Oil 10 ,0 .3 10000 28.0 7 . 9 3.' 51 

3 . 0 11000 28 . 0 1.9 3.7 50 
b.l 15000 28.0 1.9 3 . 5 " 9.1 19000 28.0 7 .9 3.' " 13.1+ 22COO 26.5 7.9 ,.7 " 

" LL 22. 1b 0&15 20 .3 12000 28'0 •• I '.0 " 3.0 13000 28.0 '.0 '.I 55 

• .1 13000 27.5 •• 0 3 . ' 51 
9 .1 19000 27 . S 6.0 3.7 51 

13.'4 22000 26.0 7.9 '.9 .. 
"LL 22 . " 0800 20 • 3 12GOO 27.8 .., 3·' " 

- 29· 



T ASLE lA--OUAL! TY Of WA TER I. TH' TRINITY -S AN JACIN TO ESTUARY. 

197& lolA TER YEAR--CONTINUEO 

F IELO DE TE RMINATIONS 
--------------------------------------------------------------------------------------------------------------

I I I I 
I SP ECIFIC I I I 
ICONDUC T-I I I I TR A NS-
lA NCE. I I t Dt S - I PARENCY 

OAT( I ,MICRO- I TEMPER- I t SOLV ED IPERC[N T TUR- I SECCHI 
Of I I I DEP TH I MHOS I IAT URE I I OXYG EN I SATUR - S l 01 TV I OISK 

COL LE C 1 I ON 111", E ISIT [1 ''''[T[ RS I I I FIELO ) I I OEG . e . 1 PH I ' '''G ill I A1ION IJT U ) I ICHI 
------------------------------------------------ ---------- -----------------------------------------------------

LIN[ 180 CONTINUED 
--- ----- --- --------

"Cl n. " 0800 20 3. 0 13000 28'0 '.2 3.7 50 
• • 1 15000 28.0 •• 2 3.' " 9 . 1 zzooo 21 . 8 • • 0 3.3 ' . 

12.2 23000 21.5 ' . 0 3. , " 
"ll n. 7. 0020 20 .3 9000 28 . 0 ' . 0 Sol .. 

3 . 1) 11000 28.0 7 • • 3.3 " . 01 1300 0 28.0 7.7 3.3 " 9. I 17000 28 . 0 7.7 3 .1 " 13.1 2 .. 000 21 .0 7 • • ••• .7 

" Cl " . 7b 0905 20 .3 12000 30 . a 7. , 5 .1 71 " 3 . 0 1"000 30.2 7 •• , .. b7 
• • 1 18000 30 .1 7.7 , . 5 .. 
9 . 1 23000 30 .1 7.7 , .0 " 12 . 5 2900 0 29 .5 7.7 3.9 " 

LIN[ 215 
----- ---

" bl 19. 7b 1320 20 .3 360 28. b ' . 3 7 . ' 99 70 . 
3.' 3'0 28 . b .. , 7 . 3 95 '0. 

" Ul ". 7b 12"0 20 03 390 29.5 ••• 91 
, . 1 360 29 . 5 ••• .9 

l t HE t20 
--------

"Cl 19 . 7b 1 310 3D .3 310 28 .b .. , 7.3 os 100. 
2 .1 310 28.b ' . 5 7 . 3 95 180. 

" bl ". 7b 12]0 3D . 3 380 29.5 ,. , " ' 01 390 29.1 '.3 83 

lIhE 230 
----- ---

"ll 19 . 7b 1255 ' 0 .3 12 00 29 .3 ' .7 7 . 9 105 '0 . 
'01 12CG 28. 6 ••• ,.9 90 100 . 

JI ,L ". 7b 1220 ' 0 03 1200 29.9 7 . 5 100 
1 •• 1200 28 · 9 ' . 0 79 

lIh[ 237 --------
jLL " . 7b 12 .. 5 50 03 220 0 29.2 • • 7 7.' 103 70 • ,. , 2 500 28.5 ,.7 .. , 83 70· 

" " l " . 7b 121 0 50 .3 2500 29 . 8 7 •• 101 
2 .1 2bOO 28.9 ' . 2 " 

LINE "2 --------
" "l 21. 76 2"00 20 .3 3100 30·0 ••• 7 . 0 93 

" Ul 21. 7b UJO 20 .3 2900 10.5 ' .2 7.5 101 

" UL 21 . 76 1800 20 .3 29 00 31 ·5 ,.' •• 0 110 

J l 'l 21. 7b 2000 20 .3 1000 31.0 .. , '., 115 

" " l 21. 7b 2200 20 . 3 3000 29. 5 ••• 7.5 100 

JLl n . 7, 0200 20 .3 31 0::: 29.0 , .. 7.0 " 
J ... L n. 7b 0" 00 20 03 29 00 29.0 .. , ••• " 
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HIU..E ZA~-OUALlTY OF WA TE R ,N THE TRINITY-SA N JACINTO ESTUARY. 

1976 lolA TER YEAR --CO NTI sUEO 

FIELD DETER MINATIO NS 
-~~~~~~~~--~~~~--~~~~-~~~~---~-----~~-~------~----------~-------- -- ~~- ------~-----~--------------------------. 

I I I I 
!SPECIFICI I I 
!C ONDUC T-! I I TRANS-
'ANCE I 101 S- ! PAREHCY 

OATE I01lCRO _ I TEHP(R- I SO LVED IP[RC(PH T UR~ I SECC HI 
OF I DE-PTH I HHOS, 1 A TURE I I OXYGEN I SATUR- BI O!TY I DISK 

COLLEC lIO N ITI HEISITEICHET(RSlltFIELO I I I DEG. Cli PH I (HG/L I I AlI ON CJTU I I ( CHI 

~- ------------------- ---- ---- -- -~-----------------------~~~---------~----------- ----------~------------------~ 

LI NE zq, CONTINUED 
---------~~--------

"Ul 22, " 0 600 ZO .3 29 00 .29.0 ... 80 

" UL 22. " 1200 ZO .3 3200 31.0 8.3 7 .. 97 

J I,;L 22, " 16 00 ,0 .3 290C 33 . 0 •• 7 8·0 113 

LINE 2'5 
--~-----

" uL 19 , " 1235 SO .3 11000 29.4 8.8 8.3 110 .c. 
,.7 6S00 28.6 8 .' 5 •• 7Z ". 

J ut. ,. , " 1200 " . 3 31 00 29 01 7.8 103 , .. 11900 .29 . 0 • • 5 " 
LI NE 'SO 
------~~ 

"UL " , " 1145 ,0 .3 490 0 29.2 7 • • 99 
' . 1 6500 .2B.9 ... 81 

"" 19 , " 1125 SO ., 6500 29.0 '.7 7.7 10 3 30 • 
' . 7 71100 28·5 8.' 5.' 7. 70 · 

"" zq, 76 1135 SO .3 700e 29.2 7.0 95 
, .1 9200 29 . 0 S •• 77 

LINE '" --------
Jt,L l', 76 121 0 . " • 3 6500 29.0 ' .7 7 • • 101 35 . 

' .1 7900 28.5 8 .' S •• " 90' 

"VL " , 76 IllS ., ,J 10000 29.] '.S sa , .. ssoe 3D ./:> ' .3 ., 
LIHE 1I0 
----- - --

"" 19 . 76 1325 " .3 Jl DDO 29 . 4 .. , ••• 91 30. '0 
3 . 0 III DOIj 28.9 7.9 '.3 S9 S. ,,, 20000 2B.1I 7.9 3 .3 ' 5 10. ... 35000 lB.2 8 . 0 , .. 31 !S. 

lli. O 37000 2B . 2 7 . 8 1.7 " loa· 

"" " , 76 09110 '0 . , 15000 ]0. 1 '. S 7. , 101 51 '., 16000 ]0.1 .. , ... as 
• • 1 19000 ]0. 1 7 •• •• S .. 
9 . 1 25000 ]0.1 7.' '. , bl 

12·8 21000 ]0.2 7 . 8 ••• .. 
L I"'E 320 
--------

"" 19, 76 ll05 3S .3 13000 29·0 8 .3 7.7 lOS O. 5, 
3.0 13000 28.9 8 .. ... .. '0 • 
• • 1 22000 28.5 8 .0 3 .. .. 1 0. 
'.1 29000 28 . 2 7 , 9 1 . 8 " 15. 

lz . a 2900 0 28·2 ',0 1. ' " 80' 

"LL zq, 7L 10JO 3S . , 16000 ]0.0 8 .' ' " .5 38 
3 . 0 1900 0 3001 7 . 9 ' . 8 " •• 1 27°00 ]0.6 7.8 ' . 1 bl 
9 .1 ] 1000 30.4 7.7 '.0 60 

1].1 .HOOO ]0.9 7 .7 3 . ' '9 

LIN( !21 
--------

"" >" '" 1205 10 ., 1S 0G 29.0 8 . ' 8.0 107 O. 55 
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TABLE ZA -- QUALIlY OF ,lATE R I" TH' TR I NI T T -SAN JACINTO ESTUARY, 

197b "A TER TE AR--CON T I NUEO 

fIELD O( TE RIHNATlONS 
------------------------------.--------------------------------------------------------------------------------

I I I I I 
I ~P( CIFICI I I I 
IC ONDUCT-I I I I TRANS -
I U.C( I I 10 IS- IPARENCY 

OAl( IIMIC RO - I TEMP(R - I I SOL VEO I PERCEN T TUR- I S(CCHI 
OF I I I OEPTH [MHOS I IHUR( I I OXYG EN I SIT UR - 8101 TY I DISK 

COLLEt TI ON [TII1 E I S ITE III1E TE RS) I I F lELa ) I 10EG. ell PH I II1G/LI I A T I ON IJTU, I I CHI 
---------------------------------------------------------------------------------------------------------------

LINE 321 CON TINUED 

-------------------

"" 19 . 7' 120 S 10 1.2 9000 29 · 0 ••• 7. ] 99 , . 
z. , 9S00 29 .1 ' . 5 ,. , " O. 

""l ". ,. 10 15 10 · ] 6000 JO.O ,. ] ••• " " Z • • 9500 JO 01 ,.1 ,. ] 59 

L I hE 3]0 
--------

"eL I , . " 11 JO 20 · ] 11000 29 . 0 .. ] ,., 75 20 . " ] . 0 12000 29.0 ' . 2 '.1 " 20. 
• • 1 12000 29 . 0 .. ] ] .. " 50. 

"ll " . 7b lOll S 20 " 13000 J 1 . 6 ,. ] •• 1 " " 2 .7 1 30 00 31.8 8.1 '.' ., 
5.2 111 000 Jl.2 '.0 ]., " 

LINE "0 --------
J UL I • • ,. 1050 ,. · ] 111000 28 .S ,., ,., 11 , 20 . " 1. , 1"000 28 . 8 ,., 7.1 . 7 10. 

] . 0 15000 28 . S , ,] '.2 " 20. 
•• 1 28000 28.2 '.0 ] ' 0 " 20. 
9 .1 3"000 28.1 '.0 2 .1 ] 1 60 . 

13.'1 3" 000 28.5 7 •• ].2 " SOD· 

J " l ". " 112 S " · ] 19000 32.0 7 •• 7.7 1" .1 
]. 0 29000 32. 0 7.7 ,. ] az 
•• 1 35 Ci OO J2 . 1 7., ,. , " • • 1 35000 32.1 7. , '.2 •• 

U.7 3700 0 J 1.0 7 •• ]. , " 
J "l 19 , " 111 0 .0 " 13000 29.0 ' .5 ••• 91 a. " 1. , 13000 28·9 ,. , 5.' " '0' ]., 13000 29.0 .. , '.1 8] '0. 

" Ul ". " 110 0 " " 111000 32.0 .. , .. ] 1 ]] " 1.5 l S000 31. S ,. , .. , 9Z 
] . a 1&000 31 . 0 7 •• 1.7 " 

LINE " 5 --------

" "l 19 . " 1030 '0 · ] 11000 ~8 .9 ,., ' .7 9Z a. '0 
1.5 11 000 28.8 ,. , ••• 91 '0 • 
].0 11000 28.8 .. , 5 •• '0 '0 . 

"eL ", " 1200 '0 · ] 16 000 J 1 .5 ,., T.l 10] 59 
]. a 1500 0 31.0 .. , 5.1 7] 

J " l 19, " 10 1 0 ' 0 · ] 130 00 28.7 ••• '.' " 10. " ]. a 1800 0 28.5 8. , ,. ] bC 10 . 
• .1 J 3000 2803 8.1 '.' " , . 
9. 1 3& 0 0 0 28.3 "0 1 • • " 2a . 

1,. 2 36000 2 8 . S ' . 0 "0 ]0 70. 

J IJL ". " 1111 5 " " 18000 32.1 .. ] 7.' 112 78 
] . 0 2 " 000 32.0 7., 5,] 79 
' .1 33000 32.0 7.' '.7 " 9 . 1 311000 32 . 0 7 • • '.5 71 

13 . 7 J5000 31 .8 7. , , .. 71 

L J I.E 350 
--------

J Ul I , , " 09 "5 50 · ] 15000 28 .7 ' . 7 7.' 1'1 ]0. 72 
]. a 21000 28.5 ,. , ] .. 5' 50 . 

." 311000 28.1 ' . 0 '.' " o. 
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TABLE 2 A-~QUALITY OF ,..A TE R " THE TRINIlV-SAN JACINTO ESTUARY. 

197& iliA T ER yEAR -- CONTI NUE O 

F I EL 0 OCTERHINATJOtoS 
--------------------- -------------------------------------------------------------------~-------------------_. 

I I I I I 
I SPE CIFlcl I I I 
IC ONO UC T-I I I I TRANS -
I A/<iC E I 10IS- I IPARENC y 

(J AT E I (MICRO _ I T£I'IPER - ISOLVEO I PERCEN T TUR - I SECCH I 
uf I I I O(PTH I HHOS I ItTUR( I I OXYGEN I SAT UR - 8IOIlY I o I SIC: 

'Oll EC TION IT IHE I SI TE IIHEHR S I I i FIUDI I (OEG . col PH I (H G/ l J I AT ION (JTUI I ((I'll 

-------------------------------------------------------- ---- --------------------------------------------------

Llh"( "0 CON TIN UED 
-------------------

J b l 19, " 09~5 5C '" 31000 28 . 11 8.0 Z.5 " 5. 
10.7 360 00 28 . 0 8 . 0 1.7 Z. 5 . 
13. ~ 3&00 0 28.2 ' .0 1 .8 Z7 2110 . 

J Ul '" , 7. 1225 50 • 3 1700(, 33.0 8 . , 8 • • lZ. ' 0 
3 . 0 27000 32 . '1 8 . , 5 . ' 19 
u .l 3J[;OD J2 . 5 8.5 , .7 75 
9 .1 35000 32.6 '. 3 '.7 75 

1J . 1I 3700 0 32.9 7.8 ,., " 
l I HE 353 
--------

J Ll 1" n 13]5 50 . 5 17000 29 . 9 .. , ' . 8 137 ' a. '0 
3.0 JOOOO 29.0 8 . ' '.0 88 ZOo 
, 01 110000 28.11 8 . 0 3.5 53 'a. 
9 . 1 IIJOO O 28 01 7. 9 Z. , 37 zo. 

1301 "2coo 28 .1 7.8 z.o 31 50. 

J 'l '"' " 12 50 50 . 3 17000 3 1 . 0 Ei .& 9.9 1'2 10 . 81 
3 . (; 36000 30. J 8 .3 ,.' 97 15 . 

' " 39000 30.2 8. 3 ' 01 " I J. 
' .1 38000 JO • b 8 . 3 ,.' 97 10. 

1:;: . 5 38000 30 . 9 8 . 3 ' .' 10' 100· 

LI "'E 359 --------
J Ul 1, , " 123 5 70 .5 16000 29.0 8.' 7.7 10 ' 30 . '0 

Z . 3 16000 29 . 0 8" '" 08 ". 
Jbl ", " 123 5 70 " J 7000 3 1. 0 8 ,5 ' . 5 1 Z 1 10. 73 

1. 5 170 00 30 .2 8 . , 7.' 10' ZOo ' . , 17 COC JO.7 8 . , 7.' 105 15. 

LINE HO 
--------

J Ll 19 . " 11105 za " 11000 30 .I ' . , ' .. 1'" ZS. " '.' 28000 28 .9 '.0 '. , " 3 0 . 

J" '". " 131 0 ' A ., 13000 30 . 9 8 . 5 ' . 8 138 1 a . " 1. 5 19000 30 . 6 '. , 8.8 1Z5 15. ' . , , 1000 31.0 ' .3 '.9 10 I 3G . 

J 'l 19, " 1205 50 .3 2 10 00 29. 11 8 . , 8. , p7 10. " 3.0 ]11000 28 .8 8 01 ,. a 59 10 . 
• • 1 113000 28.2 ' · 0 ' .. '0 10 . 
' . 1 '111000 28 .1 7. , 1. , '" 10 . 

12 . 5 "2ooe 2801 7.8 1.7 Z7 ' a· 
JI..:L " . " 1215 50 " 20000 30 . 2 8 .5 9 .3 133 10 . " 3 . 0 3 100 0 :;:9 .9 e.3 7. I 10 . 10. 

o. I 11 0000 29.9 8. 3 701 III 5. 
' 01 11 0000 29 . 9 8" 5.5 81 O. 

13 .7 110000 30 .0 ' .3 ' .' '1 5 0 . 

LI t.( 375 
--------

J l l !9, " 11" 5 , 0 .5 22000 29 oJ 8 . , ' . , 1" 10. 73 
3.0 38000 28. 11 • • 1 3.' " 10. 
0 . 1 "1000 28 ." 8 . 0 3'0 " 5 . 

' " .... 000 28 .1 7 . , 1 . 8 '8 10. 
12.2 "2000 28 01 7 • • , .0 " 30' 

Jll '" " 12 00 ' 0 • 5 2&000 30 .1 ' .5 .. , lZ 1 o. '8 
3 · 0 "0000 29 .8 ' .3 ' .' 103 5. 

." "0000 29.8 , .3 ' . 5 1 a 1 o. 
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TABLE 2 A--QUA ll TY OF WAH R IN THE TRINIT Y-SAN J AC IN TO ESTUARY I 

197 & loA T ER yE AR--C ON Tl Nu EO 

F I ELO OE TERHI NATIO NS 

--------------------------------------------------------------------------------------------------------------. 
I I I I I 
1 SPECI fi C I I I I 
1 CONDUCT-I I I I TRA NS -
1 ANC E I I DIS - I IpUE NCY 

DAlE I( MIC RO _ 1 TE MPER - I SOL VE O I PERCEN T TUR - I SE CCHI 
or I I I DEP TH I MHOS I IUURE I OXYG EN I SA TU R- BIDITY I OI SK 

COllEC TI ON I TI ME I S H E II MET ERS III F I(. LO I I lO [ G. OIl PH I ( MG/ LI I A TI ON (JT U I I ( CH I 

---------------------------------------------------------------------------------------------------------------
LINE 315 CONTINUED 
---------- - --------

J H '" " 1200 '0 ,. I I.tDODO 29 . 9 ' .3 '. 5 10 I o. 
12.8 1100 0 0 29 . 9 '. 3 ••• 10 3 S. 

L1N[ 377 
-- ------

J UL 19 , " IllD .0 .3 20000 29 . l ••• •• 5 12 0 10 . " 1 . 5 28000 29 . 0 .. , • .1 •• 10 • ,., 32000 29.1 • • 0 3.' 58 '0. 

JLL '" " 115 0 '0 . 3 20000 30.2 •• 5 1 . 1 11 0 10 . " 1.5 lOOOO 3001 ••• 1. I 10 1 10 . 
'.7 30000 lO.3 ' . 3 •• 5 " , 0 . 

LI NE 380 
------- -

J UL 19 , " 11125 '0 " 32000 29 . 9 .. , a •• 1 " 10. 112 
1 . 5 3&000 19.0 a. ' .. , 125 10 . 
3.' (j 0000 28 . 9 l . , 

• · 0 " '0. 

J LL ", 16 13 30 '0 ol 27eoo 31 . 0 '.5 10 . 9 162 O. '7 
1 . 5 310 00 30.9 ••• ' . 5 III o. 
3.1 38000 30.8 '.3 1· , 115 5 . 

J LL 19, " 1(j(j0 ' 0 . 3 32000 29.9 a . 3 11 . 11 III ,0 . 105 
3 . 0 HOO D 29. 1 ' .2 ,., 131 10. 
b,j 113000 28 . 11 "0 1. , 119 ' 0. 
'. I 1111000 28.2 •• 0 5.2 " ' 0. 

ll . 7 1I(j000 28 . 2 1 . ' • •• " '0 · 

J LL " . 16 1130 ' 0 •• 3800 0 29 . 9 a. ' '. 5 101 O. 10' 
3 . 0 11 0 000 29.9 a •• ' .2 " O. 
, .1 110000 29 . 5 • • 3 ' . 0 " O. 
'i . 1 110000 29.7 ' . 3 ' " " O. 

13 . 11 110000 29.9 ." 5.' " O. 

LINE '" -- --- ---

Jl'L 19. " 1055 '0 .3 311000 29.0 '.2 1 • • 116 5. " 3.0 I.tOOOO 28.& •• 0 3 . ' 57 10. 
,.1 1111000 28 . 5 •• 0 .. , 77 10 • 

' " IIbCOO 28 . l •• 0 
• • 2 " 5. 

12.8 113000 28.2 • • 0 3.3 51 '0' 

J l:L 21, " 0020 '0 1 .5 32000 29 . 0 ' . 0 '" 122 
7.0 38000 28 . 0 6.1 5.' " ID ol 39000 28 . 0 ,.1 5.5 8l 

13 . 1 110000 28 . 0 6.1 · ., " 
Jel 21 , " 0230 .0 1. 5 38000 28.50 5 . 2 " 5 . 2 38000 2 8 .0 5 .3 .0 

' .2 38000 28 . 0 5.5 " 11.3 38000 28.0 5. ' .. 
JLL 21, " 01120 '0 1 . 5 112000 28 . 11 ,., 102 35 . 

••• "'2000 28 . 5 ••• 105 '0. 
1 • • 1111000 28 . 2 ,.7 103 50 . 

10 .7 1111000 28.2 1 . 0 10. '0. 
13 . 7 1111000 28.0 , .. " ' 30 . 

JLL 21, " 0730 .0 .3 3&000 28.2 ' .3 l . 3 10' 
3 . 0 11 0000 28.2 .. , .. , 105 
'. 1 "'1000 28.2 ' .2 , .. " ' . 1 "'1000 28.5 '.2 ,., 10 1 

13.7 "' 1000 28 . 0 ' .1 ' . 7 103 

J UL 21 . " 10115 ' 0 •• 11 0000 29 . 2 1. , 5 •• " 
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TABLE 2A--QUALIl Y Of lilA TE A ,. THE TA I N IT Y-S ,U~ ,JACINTO ESTUARY t 

19 7 60 WA TE A YEA A __ CON TI NU EO 

F IEL O OEH RMI NAn ONS 

-----------------------------------------------------------------------------------------.--------------------. 
I I I I I I 
I I SP ECI FI C I I I I 
I I CO"'OUCT-I I I I UANS-

I lA NCE I 10 1 5 - I I PARE Ney 
OA T[ I I tMI CRO _ I TE MP ER - I SO L VED I PE RCE ... T TUR - I SECCHI 

Of I I I DEP TH I MHOS I IU UR [ I I OXYGEN I SH UR - BIOIl Y I o I SI( 
COLL EC TlON I TI M[ I 5 JT[ I ' MET ERS I I t FIELDI IIO[ G . e l l PH I ( HG/ L I I ATJ ON I .J Tu I I ICHI 

-- ------------------------------------------------------------------------------------------------------------. 
Ll NE 389 CO"'TINUED 
--------------- ----

J CL 21. " 10145 • 0 2 . 1 'WOOD 29.0 1 • • 5.3 82 
5.2 '+ 1000 29 . 0 7 • • 5 . ' " 7 • • '+1000 28 . 9 7 . ' 5 .1 78 

11 . 9 110000 28.2 7 •• 5. ' 82 

JcL 21 . " 1230 " .3 314000 2 9 . 9 • • 0 •• 7 10 I 
3.0 110000 30 . 8 ' . 0 '. 3 100 
•• I 110000 30.7 ••• 5.' 92 
, . I 110000 30 . 7 ••• 5 . ' •• 

13 .! 11 1000 29 . 8 ••• 5 . 2 " 
.JlJl 21 • " 1'+ 30 ,. . 5 32000 30. 0 '.2 7 . ' I •• 

3 • • 36000 29 • 9 • • 2 • • 2 os 
• • I 38000 29. 5 ' . 2 5 . 1 .. 
• • I 39000 29. 8 •• 2 5,7 89 

12 . 8 IIOOoe 30 . 0 • • 1 5. 1 •• 
J" 21 . " 160'+5 ,. · , 29000 30 . 0 •• • ••• I " 

3 . e 311000 29.9 ••• •• 5 ... 
, . I 36(;00 29 . 9 ' . 2 •• 1 1 25 
• • I J60000 29.9 '.2 1 .5 11 5 

I jol 1100 00 2 9 . 9 ' . 0 •• 3 99 

J CL 21. " 193,: •• ., 260000 29 . 9 '.2 ••• 117 
3.' JOOOO 29.8 ' .1 7. 3 I " 
, . I 311 000 29. 2 '.0 
• • I 3bOOO 29 . 2 7 •• '.' 97 

12 . 2 JIIOO O Z9 • J 7 •• , . 1 92 

J "L 21. " 2 125 •• · , 23000 29.S ' . 2 1 . ' 113 
3 . 0 23000 29 . ,+ ' . 2 •• 5 IZ I 
, . I 2bOOO 29.D ' . 0 7. ' 10. 
• • I 31000 28 . 8 •• 0 ' . 2 " 12.2 3110 00 28 . 8 1 •• ••• 13 

J cL 22. " 00 35 '0 · , 30000 26 . 11 '.1 1 .. 100 
3. 0 3 JOOO 260 .2 ' .0 .. , os 
• • I 35000 2b . 3 7 •• s •• " • • 1 36000 27.0 1.' S • • '5 

12 . 2 3bC OO 2b.O 1.' 7 .1 10 3 

J " L ZO. " 11 15 " • • 36000 29 . 9 •• • '.5 100 S. 108 
3 • • '+ GOOo 29.8 ••• '.2 97 S • 
• • 1 1; 00 0 0 29 . 9 •• • , .1 " •• 
• • I 11 0 000 29.9 ••• , .1 " S. 

13.7 '+0000 30 . 0 .. ' , .1 " S. 

Ll NE 392 
--------

J "L 1> . " 1035 20 . 3 l8CiOC 29 . 0 0 . 2 ••• 1Z' 10 • " ' ' . 0 II JOOC 28 .2 ... 5 . ' 92 10 . , ,, 116000 28. 2 ••• 3. 7 SO 10 • 
• • I '+6000 28 .1 0.0 3 • • " 10 . 

12 . 2 116rlOil 28·1 0.' 3.' 52 20 • 
1 11 . 6 I;bCOD 28 . 1 '.0 3.2 so 25 . 

J Ul 2' . " 11 JO 20 · , Jacoo 29 . 9 •• • •• 5 10 1 5 • I " 
3.' '+OOOD 2 9 . 8 O • • ' . 2 97 S. 
•• I It 1000 29 . 8 ." 5 . 7 91 O. 
•• 1 '+luOC 29.8 ." 5.' 89 O. 

12 .2 '+1000 30.0 •• 3 5.' 9Z S . 
15.a '+ oooa 30 . 1 0" 5.3 " 10 . 

LINE: ," -- --- ---

JLl I • • " 10'+0 zo .3 1100rl 29.2 '.2 7 . 2 99 &0. 
1. 2 1200 0 29.1 .. , 5.' 80 '0. 
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T"'SLE 2"' --QUALITY or .... TE R IN TH' TRINIT Y-S AN J"'CINTO ( ~T U _ ln. 

l'i1H> wA TER yE A R--C ON TlNUE D 

F I EL O O(T£RH INHI O N~ 

-------------------------------------------------------------------------------------------------------------_. 
I I I I I I I 
I I ~P ECIF I C I I I I I 
I IC ONOUC T- I I I I I TRAN~-

I 1 APiCE I I 10 I 5 - I IP AREN CY 
DA TE. I 1 CHICQO- I TEMPER- I 1 SO LVE D I PERCENT TUR- I SEC CH I 
or I I I DEP l H I "'I"IOS I 1 A TuRE I I OXYGEN I 5'" TUR - BIDITV I 01$1( 

[OLLECtI O,," ITIHEISITEIIHET ER SIIIFIELO I II OEG. Cli PH I (H G/L I I A T I ON IJT UI I I CHI 
---------------------------------------------------------------------------------------------------------------

LI/I,E ",0 CONTINUED 

-------------------
Je L ", 7. 09 14 5 '0 · , 13000 29 . 0 7 . , 100 

1 . , 13 000 29 . 0 7.7 1 05 

LINE 430 
--------

JeL 1, . 7. 1050 '0 · , 12000 29.0 ' .7 7.0 " '0. 
1. , 1:?000 29.0 ••• ..5 " 70 • 

J U " . 7l 100 0 '0 ., 1 3000 29.60 5.' 81 
1. , 13000 29.& 5.' 79 

LINE " 0 
----- ---

JeL lY . 1b 1100 30 " 18000 29.1 ••• •• 5 " 10 • 
1. , 111 000 29.0 '.7 '.3 87 20. 

J UL ,. , ,. 10 15 30 .3 15000 29 . 0 ... •• 1.5 15000 29 . 0 5. , 81 

LIPiE "'0 
----- ---

JUL 1" 
,. 112 0 '0 " 111000 29 . 14 ' .7 7 .1 " 15. 

' .1 if:OQQ 29 . 1 ••• 5 . ' 78 '0. 

JLl ", 76 1 0 30 30 ., 11000 29.3 ' .7 " 1 • • 11000 29. 2 ." .. 
LI/I, E "0 ----- ---

J U 19 , 76 1135 50 .3 13000 29.11 ' .7 7 . , " '0 . 
, .1 13000 28.B ••• .. , .. 50 • 

Ji ll ", 76 1050 50 .3 1600u 29.2 ' .1 85 
1.' 20000 29.3 3. 3 .. 

LINE '70 
-- --- ---

J e L 19, 76 11 45 .0 .3 11000 28.9 •• • 7 •• 10 ' 
' .1 10000 28.5 ••• ." " 60 • 

JUL ", 76 11 05 • 0 ., 12000 29. 0 . ., 87 
' .1 III OOQ 29.0 3 •• 52 

LI/I,E 68 0 --------
JLL 1" 76 1330 10 " 370 2B .5 ." '.5 " 50. 

1 •• 25 0 28.T ••• .. , 8Z '0. 

JL"L Zl, 76 1035 ' 0 • 3 380 28 .1 7. , ••• 87 '0. 
,. 7 380 28.1 7.' '.5 " '0 . 

J UL Zl, 76 1215 10 · , '" 0 28 .0 ••• '.7 .. 25. 
1 .7 3" 28.0 ••• '.1 79 55. 

JUL ZI, 76 141 5 10 .3 '"0 28.5 '.3 .. , '0 '0. 
;: .1 '"0 28.5 ••• .,' '0 50. 

J UL ZI, 76 1615 10 · , "0 28.5 ••• 7 •• 10 1 10. , .. '" 0 28.5 '.7 7 •• " 25. 

Jul ZI, 7, 1820 10 • J 370 21.6 5.7 73 '0. 
1.' 360 27.8 5.5 71 50. 

J"L '" 7, 2200 '0 .J 33 0 2&.5 5.' 71 '0 . 
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TABLE ZA--QUALITY OF wATER !N THE TRINI TY- SAN JACINTO ESTUARY, 

1976 lolA T ER y(AR --CONTINUEO 

F tE.L 0 QETER "INATIONS 
--------------------------------------------------------------------------------------------------------------

I I I I 
I SJ>[ClfIC I I I 
I CONouty-1 I I I TRANS-
I ArICE I I 10r S- IPAR( NCy 

OAT( IlIoIICPo _ I T(KPER- I I SOL VE 0 IPERCENT TUR- I SECCHI 
OF I OEPTH I "HOS I I ATURE I I OXYGEN I SA TUR - BIOITY I ot SK 

COLLEC TION I TI"E I StTEII"ETERS lj tFIELD I 1 t QEG. <> 1 PH I IHG/ L. I AlION CJTUI I C CH ' 
--------------------------------------------------------------------------------------------------------------

Ll,..E •• 0 CON TINUE D 
--- -------- --------

JeL 21. " ZZOO 20 1 . ' 35 0 26.B 5 . 7 7Z 
2 . , 330 25 . 5 5.7 71 

Jcl 21. " 21i:)D 20 " 380 Z7.0 5.5 70 '0. 
1. , ]8 0 26 . 7 5.' •• ,. , 35 Cl 26.0 5" •• 

JLL 22. " 0200 20 " 37e 26.7 5 •• 71 50. 
1. , 39O 26.2 5.7 71 
2 . , 3'0 25.9 '.0 r; 

J LL 22. " DIiOO 20 .3 "0 27.3 6 . 0 77 50. 
1.' 360 27.3 5 •• 72 

2.' 360 26.7 "0 " 
J LL 22. 7, 051i5 20 ·3 "0 27.2 5.' 71 20 . 

1.' 3' 0 27.0 5.7 72 
2 . , " 0 26 .6 5.' 75 

JLL 2'. 76 1250 20 " 38 0 29.0 6.' " 2.7 380 29.0 ••• " 
JLL 21 . 76 1000 '0 .3 '00 28 .6 .. , 6.0 78 ... 

3 . a 28·8 s. , 
." 28.9 .. , 

J OL 21. 7b 1200 '0 .3 350 28.5 ••• • •• .. 35· 
3.0 37 0 28.9 •• T ••• 87 350. 
• • 1 370 29'0 .. , 6.' " 200. 

J LL 21. 76 IliOn ' 0 " 35 0 29.0 .. , 6 . 5 " '5. 
3. CI 360 2901 .. , • • 5 .. 105 • 

'" 3 5CJ 29.11 ' .3 . " .. 105. 

JLL 21. 76 1600 ,a .3 36 0 29.9 ••• 7.2 .. ". 3.0 360 29 .1 ' . 5 ••• 91 25. ." 3'0 30 . 0 ••• , .. 'I 50. 

JLL 21. 7b 1·800 '0 " 370 27.9 5 .5 71 3D. 
3.e 360 2a.2 5. , .. ". 
' " 360 28.6 5" .. ,0. 

J'L 21. 76 ZZIiS '0 .3 360 27.5 5. , " 70. 
! . C 360 27.3 5.' .. 
, .1 3' 0 25.5 5 • • 72 

JOL 22. 76 003:) ' 0 .3 390 27.0 5.7 72 '0. 
3 . 0 390 26.8 5 •• 73 

." 350 26." 5.' TS 

Jcl 22. 76 0240 '0 . 3 35 0 27.5 '" 78 'D. 
' .0 350 27.5 5 • • " '.1 350 26 .7 5.7 72 

JLL 22. " 0440 ,a ., "0 21.0 5.' 71 60. 
3. a "0 26 .8 5.7 72 
'. 1 3'0 26 .1 5 •• 72 

JLL 22. 76 06 10 '0 .3 3'0 27.5 5.3 .. 50. 
3 . 0 3'0 27.4 5.' ., 
." "0 27.0 5.7 72 

LIr.E '0' -- --- -.-
JI.L 19 . 7' 1000 20 .3 48000 25.3 '.2 ." 95 1 O. 

3.0 118COO 25 oJ • • 2 '" " 1 O. 
• • 1 48000 25 ol •• 2 5.' .. 10 • 
9 .1 "6000 2503 ." .. , " 15. 
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TABLE 2A--QUALITY Of WATE R IN THE TRINITY-SAN JACINTO ESTUARY, 

1916 ~ATER YEAR- -C ONTINUED 

f I EL D DE TERMINAT I ONS 
------------------- --------------------- -------------------------------- -----------------------~-------------

I I I I I I 
I ISPECIfICI I I I 
I IC ONDUC T-I I I I TRANS-
I lA NCE I 1015 - I IPA RENO 

DATE I 1 IHICRO- ITEHPER- ISOLVED IPERCENT TUR - I SEC CHI 
OF I I I OEPTH 1 HHOS I IlT UR E I I OUG EN I SAT UR - BIOITy I DISK 

COLLECTION ITIHEI51TEI IMETERSII (fiELOI IIOEG. C) 1 PH I ("'GIL) I "TtON IJT U) I I CHI 

LINE 90' CONTINUED 
-------------------

Jt.:l 1'7, 7. 1000 '0 11. ] 118000 25 .3 •• 0 ,.7 5. 15. 

J e l Z4. 7b 0900 '0 •• 110000 29.3 '.5 .. , 97 5. 91 
' . 0 110000 29 . 5 .. , .. , 95 10 • 
. 01 110000 29 . 2 .. ' .. , 95 5. 
9.1 411000 28.8 'd 5 . 0 78 5 . 

13 .4 117000 28 . 0 '.0 1.1 ,. 15. 
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OAT( 
or 

tO LLEe liON 

TABLE ZB--QUA LITY OF .,T[R IN THE TRINITY-SAN JACINTO ESTUARY, 

1~1& -.-,TER YEAR 

NUTRIENT AND OTHER ENVIRONMENTAL CHA RAC TE RISTICS 

I 
I 
I 
I 
I 

I I I DEpTH I 
I TIMEISl TE I(H(TERS) I 

OIS 
SOL vEO 
SILICA 
ISloZI 
("'GIll 

I 
I 
I 
I TOTAL 
INITR.t.TE 
I I NI 
I ,,,,GILl 

I 
I 
I 

IAMH ONU I TOTAL 
INITROGENINITRITE 
I INI I on 
I IHG/L) I IH GI LI 

DIS
SOLVED 
pHOS
PHORUS 
OIOHO 

(PI 
t MG/L I 

TOTAL 
PHOS
PHOR US 

(P I 
I "'GIL I 

I 
I B 10- I I 
ICHEHICALICHEMICALI 
I OXYGEN I OXYGEN I TOTAL 
I OEHANO I DEMAND I ORGANIC 
I IBO OI I ICOOI I CARBON 
I (I'lG/LI I (I'lG/LI I ""GIll 

------------------------------------------------------------------------------------------------------._------. 

13S5 ZO 

J L<L ZI, 76 lb3Q 20 

J uL ZI, 7f: 18 00 2 0 

JUL 21 , 7e Z040 20 

JL.l Zl, 76 134 0 2 0 

JL.L 2 1, 7& 0 900 20 

..I u l 21, 1e 11 00 ZO 

..IL.l 21, 7& 22 15 20 

..I LL Z2, n 0235 20 

J l. l 22, 7C 0410 20 

..I Ll.. 22, 1& Oe15 20 

Jut Z2, 7e C8 00 20 

JlL 22. 1& OOZ O 20 

JU I.. 21.1. 7& 090 5 2C 

,Jt.l 19 , 1& 1255 11 0 

1220 1.1 0 

..IUl 21. 1e 2400 20 

J UI.. 21. 1b leo o 20 

Jut Z I, 1e 1800 20 

2000 20 

JLI.. Z I. 1e 2 200 ZO 

J Ll 2Z. 7e 0200 ZO 

J LL 2Z. 1t.. Oil 00 20 

,J uL ZZ, 1e 0& 0 0 zc! 

.J 
11. & 

oJ 
11.& 

oJ 
11.& 

oJ 
11. e 

• J 
11. & 

• J 
1301 

.J 
1].11 

.J 
13.4 

• J 
13 .1.1 

• J 
13 .1 

oJ 
12.5 

• J 

. J 

• J 

• J 

.J 

• J 

• J 

.ZJ 

. 01 

.1. 

• O' 

• l' • 08 

." 
• 12 

011 
011 

011 
.10 

011 
010 

olJ 
o1J 

015 
• O. 

.os 

. G6 

• 01 
. Db 

.C8 

. 0 1 

015 
010 

. 00 

. 01 

.00 

.00 

. 00 

. 00 

• 00 

. 00 

• GO 

. 00 

LINE 18 0 

.55 
016 

." .21 

• 52 

." 

.52 

.2b 

• '1 
.29 

.'2 

. 2S 

.,. 

.J> 

oJ6 
01' 

.2J 
016 

.22 

.1 ' 

.53 .2. 

.21 

.15 

Llt.[ 230 

.01 

LI NE 2 112 

.01 

.OJ 

.05 

. OJ 

- 39 -

.J> 

.1 J 

.21 

.2' 

.21 

.22 

01 • 
.2' 
.21 
.2' 

.22 

.2J 

.11 

.2J 

.18 

.21 

.11 
01 0 

. 0 • 
011 

.10 

.12 

.1' 

. 2b 

.01 

.05 

.01 

. 00 

.01 

. 0 1 

. 01 

.00 

.01 

.01 

.01 

.01 

.8b 
• 4b 

••• 
• 48 

.as 

.54 

• • 0 
.1 • 

.81 

.52 

.so 

.61 

••• .,. 
•• J 
• 62 

••• .11 

. 8b 

.58 

.so 

.55 

•• J 
.15 

.8b 

.51 

.28 

.2J 

.2' 

.25 

.28 

.2 5 

.22 

• 2b 

.25 

10.0 
1 •• 

••• 
5 •• 

11.0 

••• 
1.2 
•• 0 

' .1 
•• 0 

••• 
b.6 

•• 2 
1. J 

• •• 12.0 

· .0 
1 •• 

'.2 
10.0 

' .0 
S.l 

6.' 
5.6 

b.' 
•• 0 

1.0 
13.0 

10.0 

b.' 

••• 
1.0 

15.0 

•• 2 

••• 
' .b 
1 •• 

1.1 



DATE 
Cf 

(Oll£( TICI'. 

J ul 22. 7& 

J l. l 22, 7& 

..I l l 1'7 . 76 

..I LL 2'1. 76 

..IL L 19, 7t 

J l l 2'1. 76 

..I ll 19, 76 

JL L 2", 76 

J Ll 19 . 76 

J lJ t 2'1. 70 

J UL 1 9 . 7 L 

J LL 2'1. 70 

..ILL 1 9 . 7b 

J UL 21+. 76 

JIJL 1'7, 16 

J LL 24. 7c 

J l.I l 1 9 . 76 

J l. L 24. 7b 

J lJL 19 , 70 

J l L 24, 7b 

TABLE ?S --OUALITY Of .AT[R IN THE TRINITY-SAN JACINTO ESTUARY , 

197b .AT[R Y[AR --(ONTI~uEO 

NUTRIENT AND OTHER EN VIRO~HENTAl CHARACTE RISTICS 

I 
I 
I 
I 
I 

I I O[PTH I 
ITI"EI S IT [ /IM[T£ RS II 

lZ00 20 

160 0 ZO 

1210 4 0 

1125 li D 

1325 li D 

0 91+ 0 li D 

120 5 Ie 

10 I 5 10 

IUD ZO 

10'15 ZO 

1050 '1 0 

lIZ 5 Ii '=! 

111 0 60 

11 00 60 

1235 10 

12lS 7 0 

lli05 ZO 

11'15 '1 0 

1200 '10 

.3 

.3 

.3 
14. 0 

.3 
12 . & 

.3 
2. , 

.3 

.3 

03 
13.11 

.3 
13.7 

.3 

.3 

. 5 

.3 

.3 

.5 
12.2 

.5 

01S 
SO L VEO 
SILlCA 
ISI021 
I HG Il I 

TOTAL 
!NITIi'ATE 
/ IN I 
I (H G/ l I 

I 
I 
I 
IAMM ONIA TOTAL 
INITRO GEN INITRITE 
I ( NI I INI 
I IM G/ L I I ( HG/ LI 

lINE 2"2 CON TINUE D 

' 00 

. co 

. ':;0 

. 00 

01 8 
• os 

. 02 

. 0 2 

. 00 

.00 

. 00 

.07 

.00 

. 00 

.06 

. 00 

. 00 

• 00 

.00 

.00 

. 00 

· 00 

. 00 

. 00 
• 0' 

. 0 0 

Ll r.[ Z60 

. 02 

. 02 

LI~[ 310 

.20 

.12 

lH,[ 32 1 

.02 

. 02 

. 02 

Ll NE BO 

... 

.06 

Ll NE 3'1 0 

.03 

.13 

. 0 3 

.0' 

'0 5 

Ll NE 359 

.0' 

. 02 

Ut.[ 370 

. 03 

. 0 3 

LINE 375 

. 0 2 

. 09 

. 02 

·40 · 

.01 

.01 

. 0 1 

. 00 

.Z1 

.10 

.03 

.03 

. 00 

. 00 

. 01 

.01 

.01 

.08 

.00 

. 0 3 

.01 

. 01 

. 0 1 

.01 

. 0 1 

. 0 1 

.08 

. 0 1 

DIS_ 
SOLVED 
PH OS 
PHORuS 
OR TH O 

IP) 
(HG/ll 

TO TAL 
PHO S
PHORUS 

I P ) 
(HG/LI 

.25 

.,. 

.35 

. ., .,. 

.32 

. 55 

. 53 

. 51 

.38 

.'0 

.18 

.55 

.53 

." 

.38 

03 0 

.31 

.25 ... 

I 
810- t 

I CHEMICA LICHEHI CAl! 
I OXYGEN I OXYGEN I TOTAL 
I DE HAND I DEMAND IORGANIC 
I (B OO I I ICOOI ! CARBON 
I IHGILI I (HG/l) I (HG/li 

9 . 0 

8 .5 

1.2 

801 
8.' 

9.2 
1.2 

8.0 

10.0 

9.2 

8.8 
17.0 

8.2 
1.2 

9.' 
8.8 

10.0 

'.8 

,., 
8.9 

'.8 
8.2 

9.0 



TABLE ZB --QUALITY Of wATER Ih THE TRINITY-SA N JACINTO ESTUAR Y , 

197b ~AT ER YEAR- - COHTINUED 

NUTR IE NT AND OTHER E NVIPO~HEN T 4 L CHARACT[RIS TICs 

---------------------------------------------------------------------------------------------------------------
I 
I 
I 
I 

v ATE I 
Of' I I I O(P TH I 

C.O LLECTIOh ITIH[ISI TE: IIH [ T( R~ 11 

JLL 24 , 76 1200 itO 

JLL 1 9 , 76 1130 fie 

JlL 24 , 7c 

J ul 19 , 76 14ZS ZO 

J l,. L 24, 7t, 133 0 20 

J LL 1 9 . 7b 1 05 5 6 0 

J .. L 2 1, 16 002;:) bO 

Jll 21, n 02 3 0 bn 

J UL 21, 76 olt zo 60 

JLL 21 , 16 0 13 0 bO 

J vl 21, 1 t, 10 11 5 bO 

J L L 21 , n 123 Q bO 

J l.J l 21, 16 143 0 t,:J 

J l, l 21, 16 1645 be' 

JL l 21, 76 193 0 6 3 

J lll 21, 1b 21Z5 bO 

J UL 2Z, Tb 00 35 6 0 

JI.JL 24, 76 111 5 bO 

JLl 1 9 , 76 1100 30 

.I LL 24. Tb 1015 3 ('] 

JIJl lV, 16 1145 6 D 

12.B 

. 3 

.3 

.3 

.3 
12 . 8 

1.5 
11.3 

1.5 
1] .1 

.3 
13 .7 

.5 
12 . 8 

.6 
1301 

.6 
ll.2 

.6 
12 .Z 

.6 
1 2 .2 

. 6 
1307 

.3 
1.5 

.3 

015 -
~Ol V[O 
SI L rcA 
151021 
IHG/LI 

I 
I 
I 
I TOTAL 
INIl RAT£ 
I 110 
I (",G I L I 

I 
I 
I 

IA H~ON I A I TOTAL 
INIT ROGLNINITRIT[ 
I (NI I (N, 
I t "'GIL I I I HG/L I 

LINE 375 CONT I NUEO 

. 00 

• 00 

. GO 

. 00 

• 0 0 

. 00 

. 00 

. 00 

.01 

• DO 
. 00 

.01 

. 00 

. 01 

. 00 

.01 

. 01 

. 01 

.01 

.01 

. 0 1 

.01 
• 01 

. 00 

. 00 

· 00 
. 00 

• oa 
. 00 

.00 

.01 

. 0' 

. 01 

LI p.,E JeD 

.OJ 

LI hE 389 

.05 
ola 

. 01 

. 01 

ola 
.01 

• 03 
. 01 

• a 3 
.OJ 

.01 

.05 

.01 

.0' 

. 01 

.06 

. 13 

.06 

. 05 

·0' 

.QJ 

.OJ 

.01 

- 41 -

.u' 

. 01 

· 0 1 

.01 

.01 

. 00 

.05 

.01 

.01 

·01 
.00 

.01 

.01 

. 00 

.01 

.00 

.01 

• 00 
• 00 

.00 
• 00 

. 00 

. 00 

·aa 
. 00 

. 01 

.01 

. 0 1 

.0' 

. 01 

.01 

. 01 

DIS 
SOLVED 
pHOS 
PHORUS 
OR THO 

(P ( 

IMGILI 

TOTAL 
PHOS
PHOR US 

(P) 

I H Gil I 

. 01 

.2 9 

.11 

.20 

.11 

.as 

.25 
. 20 

.13 .. ' 

. 09 

. " 

.12 

.Qb 

.09 

.ab 

ol3 
.07 

." . 07 

.19 

.11 

.z

.13 

.25 

.11 

ol7 
.21 

.13 

. 05 

.15 

.11 

.n 

I 
I BIO- I I 
lCH(HICAlICH(HICALI 
I OXYGEN I OXYGEN I TOTAL 
I OEHANO I O(HAND 10RG ANIC 
I tB OOI I ICOOI I CARB ON 
I (HG/LI 1 IHGILI I tHG/lI 

'.6 

6.2 

6 . 2 

6 . 6 

6., 

10.0 
2.0 

6.5 
'.2 
7.3 
5.6 

b •• 
6 .0 

5. b '.2 
10.0 
5·0 

5.b 
•• 0 

••• • .1 

7.2 
7.7 

b.' 
b •• 

'.2 
5.0 

2·' 

b.3 



DATE 
Of 

( OLLEC H ON 

JLL 2 11. 16 

", LL 19 . 7 6 

JUL 21. 1 6 

Jul 21 , 7t. 

J LL 2 1 , 7t:. 

J Ll Z 1 . 7 & 

J l: l 21 . 7t:. 

J LL 21 , 7 b 

J Ll 21 , 7b 

J Ll 22, 1b 

J l.. l 22 . 7 6 

J Ll 2 2, 7b 

JUL 211 , 76 

J LL 21. 1b 

J I. L 21 . 76 

JL"L 2 1. 7t> 

JLL 21 . 76 

J l.: L Z 1. 7b 

J I. L 21 , 76 

J t. L 22 , 76 

JUl 22 , 76 

J LL 22 , 7 6 

J l l 22 , 76 

Jul I., . 76 

JLL 211. 7b 

TABLE Z6 --gU ALITT Of wATE R I N THE TRI NITT-SAN JAC I NTO ESTUART, 

NUTRIENT AND OTHE R EN VIR ONHENTAL CHARACT[R ISTICS 

I 
I 
I 
I 
I 

I I I DEP TH I 
ITI HEIS IT EIIH ETE RS ! I 

11 05 bO 

133 0 20 

10 35 20 

l Z1$ ZO 

lit I S 20 

16 15 20 

18 Z0 2 0 

220 0 ZO 

2110 0 20 

OZOO 20 

01100 20 

0 $115 20 

125 0 4:0 

1000 110 

1200 11 0 

111 00 ItO 

Ib OO 11 0 

1800 11 0 

2 21t5 40 

0 0 30 11 0 

0 6 1 0 "0 

1000 ZO 

09 00 ZO 

.3 

. 3 
2 . , 

• 3 

. 3 

.3 

.3 

. 3 

. 3 

. 3 

. 3 

.3 

. 3 

. 3 
2 . 7 

. 3 

.3 

. 3 

.3 

.3 

.3 

.3 

. 3 

. 3 
11 . 3 

•• 13 . 11 

OlS
SO L VED 
SILI CA 
ISI DZ ! 
IH G/ LI 

I 
I 
I 
I TOT AL 
INIT RATE 
I IN I 
I I HG/ L I 

I 
I 
I 

I,H HQNIA I TOTAL 
\ NIT ROGEN INIT RIT ( 
I I NI I INI 
I IHG/ L I I U1G/ L I 

LI NE 1t7 0 CONTINU ED 

. 0 0 

. 00 

.01 

. 0 1 

. 0 1 

. 00 

. 00 

.00 

. 00 

. 00 

. 0 0 

. uo 

. 00 

. 0 1 
• ' 0 

· 00 

. QO 

. uO 

. 00 

. 00 

. 00 

• QD 

. 00 

. 00 

. 02 

LI Nt 68 0 

.0 1 
·0 1 

. 07 

. 0 3 

. 02 

.0 1 

. 02 

. 01 

. 0' 

• 0 1 

.0 1 

. 00 

. 0 1 
• 00 

. 01 

. 0 1 

. 0 1 

. 02 

. 01 

. 0 1 

. 0 2 

. 0 1 

.0 1 

. 0 3 

LI NE 90 11 

011 
01 3 

.0' 
01 0 

- 42-

. 0 1 

.00 

. 00 

. 00 

. 0 0 

. 0 0 

. 0 0 

. 0 1 

.01 

. 0 1 

. 0 0 

. 00 

.00 

. 00 

.00 

. 0 0 

. 00 

. 0 0 

. 00 

. 00 

· 00 

. 00 

.00 

'00 

. 00 

. 0 1 

. 0 3 

. 01 

.11 

DI S
SOLv eD 
PH OS
PH ORU S 
ORT HO ,p, 
( "G Ill 

TOTAL 
PH OS
PH ORU S ,p, 
(H G/LI 

03 3 

.18 

. 1 9 

01 5 

.15 

01 5 

01 5 

01 5 

ol b 
01 • 

01 5 

01 5 

01 5 

.1 , 

.1 , 

. 16 

. OJ 

. Ob 

• 0 2 
olD 

I 
I B 10- I I 
\CHEHICALlcHEHICALI 
I OXyGEN I OXYGEN I TOTAL 
I DEMAND I OEHAN D 10AGANIC 
I ( BOOI I I COOl I CUBON 
I IHG/LI I (H G/LI I I"G/LI 

'.2 

b.2 
9.2 

, .. 
b. ' 
9.' 
9.2 

7 •• 

5·. 
5.2 

5.' 
b. 2 

11.0 

7.' 
• • 7 

b .J 

b.2 

7.' 
b.' 
b . O 

.7 

7.0 
5.1 

' .b 
2.S 



TABLE 2C--QUALITY QF WATER IN THE TRINITY-SAN J ACI NTO ESTUARY. 

1 9 H . ...... T (R YE ... R 

CHEMICA L "' N"'L YS ES 

I I I DI S- I I I I DIS-
I SPEC IFICI OIS- I SOL VE 0 I I I I SOlllEO 
I CON - I DI S- SO LVE D I SOD I UH + 1 I DIS- I DIS- I SOLID S 
I QUC T ANCE I SO L VEO Mi GN E - I POTA S- I BI C"' R- I SO LVE D I SOL VED II SUM OF 

D"' TE II MIC RO _ I CAL C I UM S l UM I SIU J1 I BO N"'TE I SU LFATE ICHL ORI OElc ONST I -
OF I I I DEP TH I MH OS J I I C"' I I MG I I 1 Ni .. K I I IHC Oll I I SO I+I I fCLI ITUENTSI 

COL LE C lI ON ITIH(IS lT E IIMEl( RS li ILA 8 1 I ( "'Gi ll ( HG/ LI I U 1G/ LI I (" Gi ll I IHG/LI I 01 G/LI I I "Gill 
-------------------------------------------------------- -----------------------------------------------------_. 

LI NE 180 

Jl,l 19. 76 1lS S ' 0 . 3 8 11 60 
13 .'1 32900 

J Li l 2l . 76 13140 '0 . 3 113 QO 

" ' L 
22 . 76 0800 '0 .3 126 00 

" CL 22 . 76 C020 2a . 3 9 33 0 

" UL " . 76 09050 , a • 3 12500 
12 · S 28300 

LI "'E 260 

"CL l ' • 76 1210 ' 0 .3 638G 

" UL " . 7. 1125 ., ., 922 0 

LINE 330 

"LL l' . 7. 1014S 20 .3 125000 

LINE 3509 

"U l' • 76 1 2 350 70 . 5 16000 

L INE 389 

JH 2l . 76 0 0 20 .0 13 .1 1I09QO 

"Cl , 1 . 7. 0 230 " 1 .5 19GoO 
11 . 3 389CO 

JIoL 21. 76 0 11 20 • 0 1 . 5 112 10 .. 
13 . 1 1111500 

LI NE 1140 

" CL , .. 7. lOIS 30 . 3 150000 

LINE 680 

" c L , 1. 7. 16 1 50 20 .3 3' 1 

" LL 2 1. 7. 2200 20 .3 3 " 

J"l " . 7. 1 2 50 0 20 • 3 3.3 

" L L 21. 7. 18 0 0 '0 • 3 ' 78 

LINE 90 11 

" uL 1, • 76 1000 20 .3 1+1500 

" UL ". 7. 09:,)0 , 0 • • 39800 
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Brazos Estuary 

The Brazos estuary, which has an area of about 3 square miles (8 km2), consists of the tidal 
parts of the Brazos River and parts of the Intracoastal Waterway (Figure 4). Although Freeport 
Harbor is not directly connected with the estuary, wastes from industrial operations around the 
harbor are discharged into the estuary. Water depth at mean low water is about 10 feet (3.0 m) in 
the river and about 15 feet (4.6 m) in the Intracoastal Waterway. 

Water-quality data (Table 3) were collected during October 1975 and February and August 
1976. 
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TABLE: H--QUlLITY Of li/AlER IN TH' BRAZOS ESTUARY. 

1916 li/ATE:R YEAR 

F IE:lO OE:TERMINATIONS 
-------------------------- -------------------------------------------------------------------------------------. 

I I I I 
I S-PECIFle l I I 
I CONDUCT -I I I I TRANS-
I A NCE: I IDr S- I I pAR ENey 

OA T£ II HICRO _ I TEMPER- I SOLVEO I PERCENT lUR- I SEC CK 1 
Of I I I DEPTM I HHOS I l 'lURE I I OXYGEN I SA TUR - BIDIlY I DISK 

COLL(CTION IT IHElsITEI I HE: TE RS I I IFIEl OI I( OEG. eol PH I I MG/l I I , TION (JTU I I ( CMI 
---------- ----------------------------------- -- -----------------------------------------------------------------

LINE '0 
----- ---

0" 2J. " 0930 Z ., 10000 23.9 8. I 8.0 ., 7S 
1. 5 11000 2'+ .2 8. I ,., 80 
,.0 3& GOCi 28 . 0 • • I 1 . 5 zz 
5 · . 3&000 28 . 11 6.0 I. Z 17 

flB 0' • " 1320 Z · , 2700 17.2 B.2 ,.7 70 '0. 
1.5 30 00 18 . 0 6.' '.1 " '0. 
2 . ' 5000 17 .0 '.2 ,.7 70 
' . 0 113000 19.1 B.' Z •• " 5. , ., '1 300 0 20.0 ,., 3 . Z , I 35. 

'uG 16. " 1230 Z 03 3700 30.8 6.2 '.2 . 7 l8 
1.5 '1700 30.1 6 .1 5 . 0 7. 
Z . I 11000 31.0 T •• 5 . 0 70 
'.0 '+2 000 34.9 7.' 1.0 17 
5.2 1120 00 34 . 6 7. I I . I I. 

LINE 110 
----- ---

0(7 2J. 7S 0955 03 laO 00 25.2 Bol 7. Z •• 8. 
1. 5 39000 28.2 8 . 7 5 . ' 78 ,. , '10000 28.5 8.' 5. I " 

fE8 "' . 7. 11100 · , 11000 18.8 8 .' 5. , " SO . 
1.5 20000 1901 6.' 5.B b. 25. 
,. a 110000 19.5 B. ' 507 7Z 25. 

,uG 16 . " 11'+0 03 1'1 000 31 .2 7.5 5. I 13 " •• 18000 31 .2 7.' , .. 70 
I •• 30000 31.0 b.' '.B 13 

OCT " . 7S 1000 Z 03 18000 25.2 803 7.' 9Z 
1.5 JIDDa Z7 .0 ,. , 5 •• 78 
'.0 110000 28.5 8.B 5.5 B2 

fE B 0'. " 1 II 1 5 2 · , 97 00 18.11 B.2 ' . b 7Z '0. 
1.5 :<'1000 19·0 8.' 5 . 7 " '0 . ,., '+ 0000 19.0 8 . ' 5 . 5 •• " . 

ALG 16. " 1130 Z 03 111000 31 .9 7.8 '.8 •• 5. 

• • 111000 
1. 5 32000 32.0 '.' ,. b 7Z ,. , 112000 31 . 5 .. , ,., 70 

OCT 2J. 7S 1020 J 03 19000 25 . 5 8.2 b.' .. '0 
1.5 26000 21 .1 8·' , .. 53 
, . a '+0000 28.2 8 .7 '·7 b' 

fE, " . 76 11130 , ., 111 000 18.9 8 . ' • • 5 7Z ,0. 
1. 8 3500 0 18.7 8 . 5 •• 1 " 25. 

' uG 18. " 11 So , 03 18000 31.9 7.5 '.5 65 " 1.5 112000 31 . 0 ,.b ' . 5 73 

LI NE: 118 
-.------

0(7 ". 75 10J5 Z ., 28000 26 · 0 8.' b .1 8Z 
1 . 5 JOOOO 26 .1 8. , 5.' 77 
,.0 JeDDO 21.e 8.' J •• 57 
5 · 5 112000 26.6 8.' Sol 78 

fEB "' . " 111115 Z 
• 3 

13000 18 .0 8 .' ••• " '0. 
1. 5 21000 18·5 b.' b.O " 30. 
, . a 31000 19 . 0 8.' 5.7 ., 35. 
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TABLE 3A--QUALITY Of ~ATER IN THE BRAZOS ESTUARY. 

1 9 1b ~ATER YEAR--CONTINuEO 

fIELD OETER~INATIONS 

I I I 
ISPE CIfICI I 
ICON~ueT -1 I 
,A NCE I I 
"~ICRO - I T[~PER - , 

I I I DEPTH I ~ HOS I 'ArURl I 
ITI,..EISIT E IIHEJ[RSJllfIll OI IIOE G. e)1 

144 5 , 5,' 34000 19'0 

101 5 , ·3 l aOOO 31.4 
1.5 37GOD ]Z.O 
3.0 42000 31.] 
' .9 30000 31.1 

104 5 31 .5 53000 29 .4 
3 . 0 53000 29.5 
•• 1 53000 29 .5 
9 .1 530 00 29.4 

11 .2 53000 29.5 

PH 

8.' 
7. , 
7.5 
7. , 
7.7 

I 
I 
I 
101 S-
I SOL VEO 
, OX YGEN 
I '"GIll 

'.0 

'.5 , ., 
, .2 ,. , 

LI~E 903 

'.2 '.2 '.2 
• • 1 
' .2 

· 48 · 

7.0 

••• , .5 
' .5 '.0 

I 
I 
I 
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IPERCENT 
I SATUR
I A TION 

1Z 

., 
70 

•• •• 

117 
113 
10' 
10' 
1 00 

TUR-
810ITY 
IJTU) 

30. 

I TRANS_ 
,PARENey 
I SEeCHI 
, 0151( 
I I CHI 
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TABU: 3B~-OU.t.LITY Of W .. T (R " THE BRAZOS ESTUARY. 

197& WA T (R YEAR 

NUTRIENT "0 OTH(R ENVIROt.MENTlL CH .. RAC TE RIS TICS 

------------------------~--------------------------------------------------------------------------------------
I I I DIS- I 
I I I SOLVED I BIO- I I 
I OIS- I I pHOS- 101 AL ICHEHICALICHEMICALI 
I SOL VEO I TOlAL I .. HHONIA I TOT AL PHORUS PHOS- I OXYGEN I OXYG(N I TOTAL 

OATE I SILICA l"llT RATE INITROGENINITRI1( ORTHO PHORUS I O(HANO I OEH .. NO I ORG ANIC 
Of I I I O(PTH I I SI021 I I.' I I •• I I.' IP. IP. I , Baal I ICOO) I CARBON 

COLLEC liON I TIME: I SITE IIH(TERS I I tHG/LI I 'HGILI I I HGIL I I I HG/L I tH G/L) ,HG/l) I I HG/L) I IHGIL I I IHG/L ). 
---------------------------------------------------------------------------------------------------------------

U"E 90 --------
Oll Zl. 15 09JO 2 .J 7.8 . 01 .09 .00 . ., 1 .s 

5.' Jol • J5 .J> .0' .08 

fl' O' • " 132 0 2 • J J.5 . 00 . ., .01 .15 2.2 

••• 1.0 .19 .71 .Is .11 

,uO 10. " 1 200 2 • J 9.' • O. .OJ . 00 • a 7 •• 8.0 
5.2 J •• ." .26 • 09 .01 

Ll h ( 110 
--------

OCT Zl. 15 1000 , 
• J '.7 • 0' .11 .01 .07 '.5 ••• 

J.O J.o ... 1.50 • oJ .0' •• 1 8 •• 

FE ' 0 '. " 11115 , oJ 'ol . 00 .25 .05 • 1J , .. 
J •• loJ • O. '-.50 .., .08 , .1 

,uC 18 . " 11 JO , .J 7.5 • D' .08 .01 • 0. •• ' .5 
J.' '.7 • 07 1.& 0 .OJ .08 •• J 101 

Ll HE lJ8 ----- ---
OCT 23. " 10J5 , 

• J .12 .' J . 02 .07 1. 8 1.0 
5 .5 .08 1'00 .0' .11 

fl. O •• " 11111 S 2 • J .01 .,. .0' . ., 2.0 
5 .2 • oJ ,,010 .09 .0' 

,.c 18 . " 1015 2 .J • 07 .18 . 01 .0 • 1.0 '.1 
•• 9 • D • .78 .02 .a. 

LINE 90J 
----- ---

..... ~ la . " 1o,,5 Jl • 5 •• · 00 01 5 . 01 .0' .7 ••• 
12.2 .CO 011 . 01 • OJ 1.0 1.J 
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HBLE 3C --CUALITY .F \II AT ER ,N TH[ BRA ZOS ES TUA RY. 

1916 ""A T ER YEAR 

CHEMICAL ANALYSES 

--------------------------------------------------------------------------------------------------------------. 
I I ' I I DIS- I I I DIS-

I I SPECHIC I D1S - I SOLVED I I I SOLVED 
I I CON - I DI S- SOLVED I SODIUM -I DIS - I DIS- I SOL IDS 
I I ~UCT ANCE I SO L VED MAGNE- I POHS- I BICAR- SOLVED I SOLVED I (SUM ., 

OAT( I II MICR O_ I ClLC I UM Sl UM I SlUM I BONATE I SULFATE ICH L ORIOElcONS TI-., I DEP TH I I1HOS , I ,CAl (MG, I 'NA +K , I (HC 0 31 I ISOI4 , I I CLI I TUENTS' 
COLLEC liON I TIH E I S ITt I I",(TE.RS' I I LAB' I I "'G/LI , HG/LI I I HGIL' I (H G/L I I fHG/LI I I" G/ L' I I MG/LI 

-------------------------------------------------------------------------------------- -----------------------_. 
LINE 9. --------

." 23, " 09 30 2 oJ 10 300 120.0 19 O. 0 "9 "'. 3UO'0 5120 ,. , 3650 0 330 .0 860.0 "9 1800 1 3000 Z'l000 

H B .-, " 132 0 2 ,3 21 00 80.0 50 . 0 212 ". "0 11410 

-.. 14 26 00 330.0 914 O. 0 2" 2 000 15000 2 76 00 

-". lB . " 1200 • 3 352 0 82.0 66.0 2 .. lB. 1000 2010 
'.2 111500 31 0 · 0 910 . 0 IS. 190 0 1 5000 27200 

LI t;[ 110 
----- ---

." 23 . " 1000 2 oJ 180 00 130.0 350 .0 2" " 0 5800 10700 
3. 0 3960 0 320 . 0 8 1 0 ·0 2 •• 1800 1140 00 25300 

H B .-, " 1141 5 2 · , 10UOO 120 . 0 19 0 .0 2 12 ". 3000 5150 
3. _ 42600 320 .0 900 .0 2._ 2 100 15000 27Z00 

Al.l G 18, 1. 11 30 2 oJ 13800 1"0 . 0 27 0 .0 , 9. .30 11600 8 330 
3._ 1414600 340.0 1000 . 0 91 2300 16000 2950D 

L I /l,E 138 
-- - -- ---

.CT 23 , " 1035 2 " 28200 

H B . -, ' . 1144 5 2 · , 11300 

' uG 1 S . ,. lOIS 2 03 178 00 

LINE 9. 3 --------
A~ G I , , ,. 10'tS 31 ., 5250 .. 11 0 0 · 0 1 300 . a ". 2600 20 0 00 35 8 00 

12.2 5210 0 
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TABLE JO --QUALITY OF WATER IN THE BRAZOS ESTUARY, 

19 70 WA T ER YEAR 

SELECTED IONS ANALYSES 

I I I I I I 
I DIS- I I I 0150 - I I 
I 5.0L YEO I OH - I I BO TT OM I SOLVED I BOTTOI'I I 
I ALUMl- I S.OL VEO I TO T AL I DEPOSIT I CAO - TOTAL I DEPOS.IT I 

OI.T [ I NUH I ARSENIC I ARSENICI ARSENIC I MIU" I CAOI'IIUI1 I CADHIUMI 
or I I OEP T H !AL I I I A 50 I I I AS I I I AS I I ICOI I (COl I ICO I I 

COLlEe n ON I TJI1[ I 50 IT[ I I"£TE RS II t UG/ ul IUG/U I I UG/lJ' I uG/Gl1l1 IUG/L II IUG/UI IUG/GI1I! 

--------------------------------- --------------------------------------------------------------------------

Ol t ZJ. 150 1000 2 .J 
J.O 

2 2 
1 

LI NE 110 
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TlB L ( 30 --0U lL I TY OF WAT (R I N THE BRA ZOS ESTU ARY , 

19 1 6 WATER YEAR -- COhT!NUEO 

I I I I I I I I 
I DIS - I I I I I I I 
I SO L V[D I TOTA L DIS - I I 60TTOM I OI S - I I BO TT OH I 
I CHRO - I CHRO- SO LVED I TO TAL I OEPOSITI SO L VEO I TOTA L I QEPOSITI 

DATE I HIUI1 I I1 I UI'! COB AL T I COB lLT I COoA l T I COPP ER I COPP ER I COppE R I 
OF I I I DEP TH I t CR I I t CR I ( CO l I teO I I ceD I I ItU I I I CU I I I CU I I 

COl l Et TlON I TI ME I SIT[ I ( I1[lERS) I IUG/L11 luG/L11 I UG/ II I I UG/l l I I UG/GI1J I I UG/l J I I UG/ LI I I UG /GHII 

------------------------------------------------------------------------------------------------------.------_. 

OCT 2} , 7S 1000 2 . , 
,.0 1. 00 

10 . 00 

LI NE 110 

o 
o 
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TA BLE 3D--QUaLITY OF waTER IN THE BRAZOS ESTUARY. 

1976 waT ER YEaR--CONTINUED 

SE LE CT ED IONS aNaLY SES 

---------------------------------------------------------------------------------------------------------------
I I I I I I I 
I I I I I I I 
I DIS - I BOTTOH I DIS- I BOTTOH I DIS- I BOTT OH I 
I SOL YEO I DEPOSIT I SOLV E D I TOUL DEPoSIT I SO LVED I TOTAL DEPOsIT I 

DATE I CYANID E I CYANIDE I IRON I IRON IRON I LEao I LE AD LEAD I 
OF I DEPTH ICN) I ICN) I If[ I I { FEI {FE I I IPSI I C PSI IPSI I 

COLLEC lION I T I"E I S lYE I '"EHRSII IHG/UI CUG/GHII C UG/LJ I {UG/L) CUG/GH II I UG/ul I UG/ LI I UG/GH' I 

---------------------------------------------------------------------------------------------------------------

OCT 23, 1S 1000 2 .3 
3 . 0 

LINE 110 

30 
70 
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TABLE 3D-~QUALITY Of ~ATER IN THE BRAZOS ESTUARY . 

197& ~ATER YEAR--CONTINUED 

SELECTED IONS ANALYSES 

I I I I I I 
I 015 - I 015- I BOTTOH I 015- BOTTOH I I 015-
I SOL VEO I SOLVED TOTAL I DEPOSIT] SOLVED TOTAL DEPOSIT J 015- I SOLVED 
I LI TH- I HA"'- HAN- I HAN- I HER- HER- I'IER- I SOLVED I STRON-

UA T[ I I UM I GANES [ GUES( I GAN[S( I CURY CURY CURY I NICKEL I TlUH 
or I I I DEPTH III I I IH HI IHHI I IHHI (HG) IHGI ( HGI I tNI' I t SR J 

COLLEC T ION I TIH( ] SITE ltH ET(R SII IUG/ll] (UG/LI I ( UGIL )] IUG/GHI J I UG/L) j IUG/LI CUG/GHII CUG/Llj I UG/l.) 

---------------------------------------------------------------------------------------------------------

OCI 23. 75 10 00 2 • J 
J.O 

50 
11 0 

10 
50 

LI N( 110 
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I 
I 
I 
I 

DAT E I 
vf I I I OEPTH 

CO LLECTI ON ITH1CI5IT ( IC"(TER S II 

TABLE 3D--OU1LI TY OF _,T ER IN THE BRAZOS ESTUARY, 

197& WArER Y(AR--CONTINUEO 

SELE:C1E O I ONS ANALYSES 

I 
I 

015 - I 
SOLVED I TOTA L 

ZINC I ZINC 
I ZN I I I ZN J 

lUG/LIt IUG/lI 

aono " I 
O(P OS IT I 

ZINC r 
I IN J I 

I UG/GH II 

--------------------------------------.-------------------------------------.----------------._----------------

O(.T 23, 75 10 00 2 . 3 
3 . 0 

LIt.lE 110 
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TABLE ]E-- OUALITY Of WATER IN THE BRAZOS ESTUARY, 

1976 .ATER Y(AR -- CONTINUEO 

I NSECTICIDE AND HERBICIDE ANALYSES 

I I I I I I I I 
I I I I I I I I 
I I I I I I I I 
I I BOTTO" I BOTTO" I I BOTTOI1 I I eOTTOM I 

DATE I TOT AL I OEPOSITI TOUl DEPOSIT I TO T Al I OEPOSIT I TOT Al I DEPOSIT I 
Of I I I DEPTH I PC. I PC . I 2,14 - 0 2,14-0 I 2 ,Ii, 5-T I 2," I S-T I SILVEx I SIlVEx I 

C. OLLEC T Hi " r TIME 1 SITE II"ETER S )I l u G/L11 I UG/KG II I UG/L I l UG/KG I I I UG/ll I lUG/KG II I uG/ lIl I UG/KGI I 

---------------------------------------------------------------------------------------------------------------. 

Ll"'E 110 

Ot T 2 3, 75 loaD 2 . 3 . 00 . 03 • 00 
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East Matagorda Estuary 

The East Matagorda estuary, which has an area of about 56 square miles (145 km2), consists 
of East Matagorda Bay, part of the Intracoastal Waterway, the tidal reaches of Caney Creek and 
Live Oak Bayou, and the tidal part of small tributaries (Figure 5) , The maximum water depth at 
mean low water is 5 feet (1.5 m) in East Matagorda Bay and about 15 feet (4,6 m) in the 
I ntracoastal Waterway, 

Water-quality data (Table 4) were collected during October 1975 and February and August 
1976, 

EXPLANATION 
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Base by U.S. Geologicol Survey, 1956 

LocaTion mop 

Figure 5.-0ata-Collection Sites in the East Matagorda Estuary 
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DA TE: 
Of 

COLLEC lI ON 

OCT Z3, " 
"Uj ~ 5 , " 
<C O 19, 7b 

OU Z3, 15 

rt E OS , 7b 

. LO 19, 7b 

Oll Z3 , 15 

rE , :;! 5 , " 
' LO 1 9 , 76 

TASLE ~A--OUALITY Of WATER IN THE (AST MATAGORDA ESTUARy, 

197& WATER YEAR 

FI ELD DETERMINATIONS 

I I I 
I I SPECIFICI 
I IC ONOUCT-I 
I ,ANC( I 
I III'HCR O_ IT(HP(R-
I DEPTH IHHOS) IATUR ( I 
ITlHEISIHIIHEHRS}lcrIELDI IIOEG. CII 

I~SO , .) 3500 0 2~. 0 

,9 30000 23.9 

11 00 . , 3800 0 1801 

12 00 , ., ~~coo 28.9 
. 9 ~2c c o 2 9 . 0 

1520 , . , 2600 0 2 3.0 
1.5 2B OOO 23.0 

112 S ., 35(; 00 1801 
. 5 3~OOC 1801 

122 S . 3 31000 29.0 
1. , JI 000 2 9.2 

I S ~S " 270 00 23. 1 
1.' 220 00 23.2 

115 J , oJ 3500 0 18 .5 
.8 35 uOQ 18 . 5 

125 (; , .3 38C CO 29.3 
1. , 38 00 0 2 9.2 

PH 

LI"'E 

I 
I 
I 
10r S -
I SOL '.1(0 
I OXYGEN 
I I HG/L I 

58 
----- ---

5. , 8.7 
8. , 8.' 

,.' •• 1 

5.' 3,5 ,. , , .0 

LHE " ----- ---

,. , 11.2 
8 . , 8 . ' 

8 . 5 • • 8 
' .5 '.9 

'.' 5.5 
5. , 5.3 

LI~E 9' --------
5. , 1 0 .5 
5 . , 8.' 

,. , 7.0 
,.5 •• 9 

,., ' . 9 .. , , .9 

- 58-

IP(RCENT 
I SATUR
I nl O'" 

TUR
BIDITY 
{..ITU I 

I TRANS
IpARENey 
I HeCHt 
I 0 I SI!; 
I I C ~'1 

116 68 
1 0 9 

714 ~O. 

55 16 

" 

82 30 • 
82 30. 

81 32 
78 

133 So 
101 

8'1 5. 
83 S . 

75 35 
75 



TABLE 46--oUALITY OF ~ATER IN THE EAST HATAGORDA ESTUARY, 

191& IoATER YEAR 

NUTRIENT AND OTHE R ENVIRON"ENTAL CHARACTERISTICS 

I I DIS- I 
I I SOL VEO I 810- I I 
I 01 s- I pHOS- TOTAL ICHEMICALICHEMICALI 
I SOL VEO TOT AL I APU10N!A I TOTAL PHORUS PHOS- I OXYGEN I OXYGEN I TOTAL 

DATE I SILICA IN ITRATE INITROGENINITRITE ORTHO PHORUS I DEMAND I DEMAND 10RGAlrUe 
Of I I I DEpTH I ( s1021 I 'N' I 'N, I ,N, ,p, ,p, I 18001 I ICOOI I CAR80N 

COLLECTION I TI"E ISITE IIMETERSlt (MG/L) I I "GIL I I 'MG/LI I , ... G/LI I MG/L I ("Gill I ''''GIL I I (MG/L I I I"'G/L I ' 

---------------------------------------------------------------------------------------------------------------
LINE 58 
--- .. ----

Olf 23. 75 14 SO 2 ., . 01 .00 .00 .01 ld e.e 
fLB O~, " l1 a~ 2 .l .00 .05 '0

' 
.Ob 2.l 

ILG ". " 1200 2 .l .02 .11 .01 .22 1.' 8.l 

LIhf: ,. 
--------

Olf Zl. 75 152 0 • l b • • .G' .Ob .01 .10 1 .' 

" 8 OS. 18 IllS 2 .l .1 .CO . Ol ·0' .Ob 1.' 

IL . 19. " 1225 2 .l b.' . 00 .Ol .01 .1 0 1.5 1.' 

LI~E " --------
0 (1 Zl. 15 1 S~S 2 ., . GO .0' . 0 1 .08 1.' 10.0 

FEB 05. " I1S 0 2 ., .0 1 .0' .00 • O' .1 

'.G 19. " 12S 0 2 ., . CO .01 .01 . 07 "0 7.l 

·59 · 



TABLE ~C--O UA LITY Of .AT[R I~ THE (AST MATAGORDA ESTUAR Y, 

CHEMICAL ANALYSES 

I I I OIS- I I I I OIS -
I SPEC IfICI OH - I SOLVED I I I I SOLI/EO 

I CO N- I OIS- S OL\/( D I SODIUM ·1 I 015 - I 015- I SOLIDS 
I OUC TA NCE I SOLVED tU GN [- I POhS- I BICAR- I SOL I/EO I SOL VEO II SUM Of 

OATl II MICRO _ I CALC IU M SI U" I SIU" I SONATE ISULfAl( ICHlO RIOElcONSTI -
0' I DEPTH I HHOS I I ICA I I"G I I I N A.K I I IHC O 31 I I SOIlI I ICU ITU[NTS I 

CO LLEC TION I TIME I SPE I (,,(HR S II IUBI I I "GILl ("GIL I I IMGIlI I O'G/LI I I"G /ll I I "GILl I I "Gill 

L I N£ " --------
ccr 23. 75 1~5 0 , .3 35300 

'Ee OS . " 11 00 , . , 3900 0 

' cO '9. " 12 1.1 0 2 .3 .... II oc. 

LIt'.£ " -- ------

ocr 23 . 75 152 0 .3 28 3 00 2" 0 . 0 69 0 . 0 ' 68 1300 9S 00 }7700 

'" 05 , " 1125 2 .3 33200 270.0 16 0 . 0 18' 1500 12 000 21300 

AlG '9, " 122 5 .3 3 21 DC 260 . 0 71 0 .0 '" 150 0 1100 0 2 0000 

LIt-E .. 
--------

OCT 23 . 75 1SIl S 2 .3 21000 

f[ S OS , ,. 11 50 2 . , 33500 

Al'G , 9, " 12 50 .3 3820 0 
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TABLE 4Q --QUALITY OF WATER IN THE [AST ~ATAGOROA ESTUARY, 

19 70 .A T[R YEAR 

SELECTED I ONS ANALYSE S 

I I I I I 
I o 1 S - I I I DIS - I 
I SOL VEO UIS- I I SaTTa", I SO LH D SOllO" I 
I ALu"'I- SOLVED I t OUL I OEPOSIT , CAD- TOTAL OHOSI T' 

OA t E. I _UH ARSENICI ARSE~I C I ARSENIC I ",IUH , CAOHIUH CADH I UHI 
or I I I DePtH I'll U S ) I I AS) I I AS) I leo I I (COl I CD) I 

tO LLE C 1 I ON ITIHEISITE I' MET[R S II ( UG!L) I IU GIL I I ( UG /L) I I UG/GI1) I I UG/L II I UG/lIl IUG,GHII 

---------------------------------------------------------------------------------------------------------

OCT 23 . 1 5 

aL! 2> . 75 

aL! 23. 75 

145 0 2 

152 0 2 

1 S4 S 

.3 

•• 

1. 5 

1.2 

LIII.E Sa 

G o 
< 10.00 

LI NE " -.------
7 < 10.00 

LIII.E .' --------
8 < 10 . 00 
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DATE 
Of 

COL Le c lI ON 

OC T 23, 15 

OCT 23 , 75 

OC T 2J, 1 5 

TABLE 4D--QUALITV Of WATER IN THE EAST "ATAGORDA ESTUARV, 

I I 
I OIS- I 
I SOLVED I 
I CHRO - I 
I 'HUM I 

I I I DEPTH I IC R I I 
ITIME ISlT E I'"(1E RS I I I UG/ LII 

1"50 2 .. . 00 
.9 

152 0 2 1.5 

15" 5 2 1.2 

1976 ...-AlER VEAR--CONTINUED 

SELECTED IONS ANALYSES 

I I I I 
I I I I 

TOT AL I DIS - I I BOTTO" I 
CHR O- I SOL VE 0 I TOTAL I DEPOSITI 

"IUH I COEiAL T I COBAL T I coa,LT I 
teR I I (CO I I ICO I I C CO I I 
I UG/L I I I UG/ll I IUG/LII IUG/GM)I 

LI NE 58 

o 
( 10.00 

LINE H 

( 10.00 

LINE 9" 

( 10 . 00 

·62· 

DIS-
SOLVED 
COPPER 

I CU I I 
I UG/L I 

2 

I I 
I I 
I BOTTO" I 

TOT AL I DEPOSIT I 
COPPER I CoppER I 

ICUI I leU) I 
{UGIL I r IUG/G"' I 

< 10.00 

( 10.00 

( 10.00 



DAy( 
OF 

COlLEC lI ON 

Ot T 2 3 , 75 

OC T 23, 75 

Ol T 23, 15 

TAB L E ~O -·QUALITY OF w,TE R Ih THE EAST "'T'GORO' ESTU,RY, 

I 
I 
I 
I 
I 
I DEPTH 
I TlKE IStyE I tKETERSlj 

11150 

1520 

15115 

2 

2 

. ] . , 

1. 5 

I 
I 

015- I 
SOL VEO I 
CY'NIDE I 

I CN I I 
tH G/UI 

197& ~'T ER Y[AR-- CONT IN UEO 

SoELECT[ D I ON S 'NAlYSE S 

I I I I 
I I I I 

BOTTO H I 015 - I SO TTOK I 015- I 
OE P OS ITI SO LVE D I TOT'L DEpoSIT I sOL VED I 
CYANIDE I IRON I IRON IRON I LEA D I 

le N ) I t FE ) I IfE I I FE I I t PB I I 
t UG/G HiI I UG/l 11 I UG/LI t UG/GKl 1 t UG/L I t 

L I hE 58 

80 o 
.0 

lI,..E 7~ 

.0 

L INE 911 

. 0 

· 63· 

TOT AL 
LEA D 
I PB I 
I UG/LI 

I 
I 

80TTO" I 
OEPOSIT I 

LEAO I 
IPSI I 

IUG/GHI I 

10 . 00 

( 10 . 00 

( 10 .00 



TABL( ~O --QU ALIT Y Of WAT(~ I N TH ( (AS T MATAGORDA ESTUARY , 

S(L(CTEO I ONS ANALYSES 
---------------------------------------------------_.----------------------------------------------------------_. 

v At( 
OF 

COLLEC lION 

OCT 23, 7!> 

OlT 23. 7S 

O( T 23. 75 

I 
I 
I 
I 
I 

I I I O[P TH I 
IlIH(ISIT(II"[T[RSII 

1~50 

152J 

15 .. 5 

z 

z 

z 

.3 

. 9 

1.5 

I I I 
OIS - I OIS - I I 

SOLVED I SOLVED I TO TAL I 
LITH- I HAN - I MAN _ I 

IUM I GANES( I GA N[ SE I 
III ) I (ti N) I lti NJ I 
(UG IL ) I IUG/LI I ( uG/LII 

LI ~( 58 

110 40 

1I NE 74 

L I /'o[ 9'1 

·64 · 

I I I I 
BOTTOM I DIS - I BO T TOM I I DIS -
D(POSITI SOL'I(O I TO TAL D(POSI II DIS - I SOLV(O 

MAN- I HER- I !'t(R- MER - I SOLVED I STRON -
GANES( I CURY I CURY CUQY I NICilEl I TIU " 

(loiN) I (H G) I ( HG) IH GI I PHI I ( SR I 
I UG/G") I (UG/LII I UG/L) ( UG/GM II IUG/U I (UG/L I 

. 0 z 50 00 
120 .1 

3' 0 .0 

280 .3 



[)j,T£ 
OF 

CO LL EC TI ON 

OCT 23, 75 

etT 2 3 , 15 

OCl 23 , 15 

TABLE IID--QUlLITY Of IUTER IN THE (lS T tUTiGOROl ESTUlRY, 

I 
I 
I 
I 
I 

I I OEP T H 
IT IM E ISITlll~ E TE RS '1 

1 1+ 50 2 

1520 2 

IS11 5 2 

.3 

. 9 

1. S 

1.2 

1916 ~AT[R YEAR --CONTINU[D 

SELECT EO I ONS ANlLYSES 

I I 
I I 

DIS - I BO TTO~ I 
SOL IIEO I TOT j,L DEPOSITI 

I I Nt I l Illie IINC I 
I IN ) I I IN I I IN) I 
t UG/ L) I t UG/ LI I UG/GM II 

LI ~E S8 

3C 
20.00 

LI NE 111 

20.00 

lll'o£ 911 

20 . 00 

·65· 



TABLE "[--QUALITY OF WATER IN THE EAST "ATAGORDA ESTUARy, 

197b dT ER YEAR 

INSECTICI DE AND HERBICIDE ANALYSES 

I I I I I I I I I 
I BOTTOH 1 I I I 

BOTTOH I TOtAL DEPOSITI BOTTOH 1 I BOTTOH I 
DA T [ I TOT AL D[POSlTl CHlOR - C"LOR- 1 TOUL OEPOSITI TO I AL I OEPOS 111 

CF OEPTH I ALDRIN ALD RIN I DANE DANE I DOD DOD I DOE I DOE I 
tO llEC liON I TIMEISITE I tMETERSl1 IUG/LII IUG/KGII luG/L11 IUG/KG,I IUG/ll I tUG/KG'1 fUG/l, I I UG/I(G II 

--------------------------------------------------------------------------------------------------------~--- ---

LI NE: 58 

OCT 23, 1S 111 50 z .9 .0 .0 • 0 •• 

OCT 23, lS 1 S20 , 1.5 .0 .0 .0 .0 

OlT23 ,lS ISIIS z 1. Z .0 . 0 .0 .0 
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TABLE IjE--OUAUTY Of .... TE .. IN THE EAST M"TAGOROA ESTUARY, 

1 976 ... TlR YEAR--CONTINUE D 

I NSECtICIDE "NO HERBICIDE "N"LYSES 

-------------------------------------------------------------------------------------------------------------- ~ I I I I I I I I 
I I I I I I I I 
I I I I BOTTOM I I I I BOTTOM I 
I I BOTTOM I TOTiL I DEPOSITI I BOTTOM I T OT "L I DEPOSIT I 

a" r[ I TOT"L I DEPOSIT I a IEL- I DIEL - I TOTAL I DEPOSI T I HEPU- I HEPU- I 
Or I I I D [P TH OOT I OOT I a"IN I OR IN I [NDRIN I [NDRtN I CHLOR I CHLOR I 

COLL[C liON I TI ME I S IT (I fMETER S I I f UG/ L) I f UG/MG) I f UG/U I fuG/MGII f UG/ul f UG/MGI (UG / l I I (UG /MG I I 
--------------------------------------------------------------------------------------------------------------. 

LI t.E 58 

OlT 2 3 ,7!l 2 . , . 5 .0 . 0 .0 

0 (1 23, 1~ 15020 2 1.5 . 0 . 0 . 0 .0 

LI NE 9'4 

OlT 23. 15 2 1 . 2 . 0 .0 .0 
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TABLE ~l --CUalITY Of WATE~ I N THE EAST MATA~O ~ DA ESTUARY, 

I NSECTICI OE A~D HERBICIDE ANAlYSE5 

I I I I I I I I 
I I Bo TtOM I I I I I I 
I TOT Al I DEPCoSITI I I TO T AL I I I 
I HEPTA - I HEPTA- I BO TT OM I TO T .6 l I METHYL I TOTAL I TOTH I 

DAlE I CHlOR I CHLOH I TO HL DEPOSITI PA~'- I PAR,!,- I HAlA- I DUZ- I 
OF I I I DEPTI-, I [PO )(IDE I EPO.(IOEI LI~DANEI LINDANE I TI-IION I THION I THION I INOH I 

(. OLlECTI ON ITIMEj SlT(1 (METERSII I VG /l) j IUG/KGlj I UG I L I j (UG/KGII (UG/lll ( VG/l1 1 I VG/l11 WG/l) I _______________________________________________________________________________ ______________________________ . 0 

LII-.t 58 --------
Oel 23. " 1~5 0 , .9 .0 . 0 

LI NE ,. 
-- --- ---

OLI 23 . " 15Z 0 , 1 . 5 .0 .0 

LINE " --------
Oel 23. " 15~5 , 1. , . 0 .0 
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TABL E ~[--QUALJT' OF ~AT[ R IN T HE [AS T ~AIAGORDA ESTUA RY, 

197b WA T [ R Y[AR --C ONTINUED 

I~SECTICIOE AND HERB I CIDE ANA LYSE S 

I I I I I 
I I I I I 
I I I I I 

BOTTOH I BOTTOM I 80TTOH I I 80TTOM I 
DA TE TOTAL O[POSIT! TO TAL OEPOSIT! TOTAL DEPOSIT I TOT AL I DE P OSIT I 
0. D[PT H PCB pea I 2 , "' - 0 Z ,"'-0 I Z,'I,;-1I 2 , ",,5- T I S ILVE X I SILVEX I 

t OLLt:C TlON ITIM E I SITE t IMET[RS) I I UGIl1 1 l uG/KG I! IU G/L I I uG/I("G) I l UG/lit I UG/KG I I I UG/ L) t IUG/KGII 

--------------------------------------------------------------------------------------------------------------_. 

U"'E 58 

Ot l ZJ. 15 , . 9 .0 .00 .00 .00 

LIt-.[ 7~ 

Ot T Zl. 15 15Z 0 , 1. 5 . 0 . 00 .00 .00 

L INC 911 

Ot T Z3. 15 15115 , 1. , 
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TA8L~ ~E--OUALITY OF WA TE R IN THE EAST "ATAGOROA ESTUART, 

1976 _ATER YEAR- - CONT INUE O 

INSECTICI DE AND HERBICIDE ANALYSE S 

------------------- --------------------------------------------------------------------------------------------
I I I I I I I I 
I I I I I I BOTTO" I I 
I I SOTTOH I I I TOTAL I DEPO SIT 1 I BOTTOM I 
I TOT AL I OEPOSITI I BO TT OM I ME TH YL I HETHYl I TOT AL I DE POSIT I 

DATE I TOXA- I TOU - I TOTAL I DEPOS IT I TRI- I TRI- I TR I- I TRI- I 
or I I I DEPT H I PH[N!: I PHEN!: I ETHI ON I [THION I THIOh I THI ON I THI ON I THIO,. I 

(OLLEe lION 1 TIME ! 5 ITt 1 {ME HRS II (UG/l I ! I UG/KGII I UG/ll 1 I UG/KG I! IUG/l II l UG / KG ) ! IUG/LII I UG/I<G II 
---------------------------------------------------------------------------------------------------------------

Ll NE 58 

OLl 23. 15 I~SO 2 . 9 o. .0 . 0 

L I hE 1" 

ocr 23, 1S 1520 2 1. S o. .0 .0 

0(T 23 , 15 15"5 2 o. . 0 .0 
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Colorado Estuary 

The Colorado estuary, which has an area of about 2 square miles (5 km2), consists of the tida l 
part of the Colorado River and part of the Intracoastal Waterway (Figure 6). The minimum depth at 
mean low water is about 6 feet (1 .8 m) in the river channel and about 15 feet (4.6 m) in the 
Intracoastal Waterway. 

Water-quality data (Table 5) were collected during October 1975 and February and August 
1976. 
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T E )(AS 

Localian map 

MATAGORDA 

8A Y 

FM.521 

73 

Of 
901 

Figure 6 

EXPLANATION 

_ 18 Do !a -co llection li ne number 

0i=",,==~==iJ K!LOIojETERS 

Data-Collection Sites in the Co lorado Estuary 

Bose by U S. GeoIOQlCOI Sufw~, 1956 
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TA BLE ~A--QU"'LITY Of Iii TE R ,N THE COL ORADO EST UARY , 

197 6 _A T ER YEAR 

fIELD DETE RH INATJOJrrtS 
---------------------.------------------------.-----_.-----------_.--------------------------------------------

I I I I I I 
I SPECIfIcr I I I I 
IC ONDUC T-I I I I I 1R A NS-
IA,.C[ I I IOt S - I IPARE NCY 

DUE I'HICRD_ I TEHPER- I I SOL VEO IPER CE NT TUR - I SECCHI 
or I I I DEPTH I HHOS I I AlURE I I OXYG E N I SATUR- BIOlTY I OISK 

CO LLEC liON ITIH E I SIT( IIHETE RSlllfIELO) r ( OEG. COl PH I (H G/ L I I A lI ON IJT U I I I CPO 

---------------------------------------------------------------------------------------------------------------
LINE ., 
--------

OtT 23. " 1350 2 .3 6500 23 .5 • • 2 ••• 105 •• 
1.5 11000 22 . 9 ' . 2 7.7 91 
3 . 0 36000 23.5 ' . 2 5.9 79 
• • 1 '+1000 23.2 8.1 • .1 82 
9.1 36c,,00 23.2 ' .1 b . 2 82 

12.2 43000 23 .3 b.t •• 0 '2 

H. 05. 7. 1 25~ 2 • 3 5aOO 18.0 8.2 9.8 105 5 • 
1 . 5 5aoo 17.0 8 .0 7 • • 82 10. 
3.0 114000 16.0 8.1 7.0 " 5. 
' . 1 1+6000 16.a , '0 7.2 89 20. 
9 • • 1+1000 18 . 9 •• 0 '.5 88 '0. 

'L' 19 . " 1415 2 .3 3000 30.0 ,. , , .. " 5. 
1.5 17000 29 . 9 •• 1 2. 9 " 3· 0 47000 29 . 5 • • 2 2 .' " • .1 47000 29.4 •• 1 2 . 2 " 9. , 47000 30.0 7 . ' 2 . 0 32 

LINE 130 
--_.----

H' O~ , " 1535 2 .3 39000 17 . 0 ' .1 • • 5 77 20 . 
1.5 '18000 17. a •• 1 5. , .. 25 • 
2., '18000 18.0 • • 0 5 . ' 73 30 • 

'"' 19. n 1'1115 2 ., 23000 30.0 8 . , 5.2 75 70 
1 •• 1+ 90 00 29.9 .. , ' .3 70 
,. a "9000 30.0 '.3 3.7 " 

LINE 137 
--------

OCT 23. 75 1655 2 .3 21000 23.6 '.2 9 .2 115 " 1.5 36000 23.2 8.2 •• 0 105 
3.0 39000 23.'1 ' . 2 7 •• 101 
5.5 1+6000 23.1+ 8.3 7.' 10' 

LINE '" -- --- ---
OtT 23. 7> 1650 " 34000 23 .2 ' . 2 • • 5 110 '0 

1. , 36CiOO 23.2 '" 7 . , 99 
3.0 39000 23.8 • • 2 7.3 99 

fLa a' . " 1550 2 ., 1+8 COO 16.2 8.1 5 •• 71 '0. 
. 9 118000 17.0 •• 1 5.7 71 50 . 

. LG ". " 1505 2 .3 " 0000 30.0 .. , 3.' " 59 
1.2 'I9QOO 30.0 • • 3 '.5 51 

LINE '" ----- ---

OtT 23. " 1620 2 " 30000 2'1 .0 8.1 7.7 101 '5 
1. , 30000 23.3 8.1 7.7 100 
, . 0 30000 23.0 8.1 7.5 9. 

fEB G' ". " 121S 2 ., 30000 17 . 8 •• 2 , .. 78 SO . 
1 . 5 3nuoo 18 . a 8.2 7.0 " 50. 
3 . 0 31000 18 .5 ·.2 ••• 79 '0 . , .. 35000 18.5 •• 2 b.' '2 100. 

HG " . " 1320 2 .3 310CO 30 · 0 ' . 2 , . 9 " " 1.5 32000 29 . 8 8.2 3. , " ,.0 ncaa 29.8 ' . 2 3 •• ss 
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0 /1.1 E 
or 

COllEC TI ON 

Alo e. 19 , 16 

OCT ". 15 

H. OS . 7b 

Al e 19 . 7b 

TA BLE ~ A·-OUA LITY Of ~AT(R IN THE ' O L O~ A DO ES TUA RY. 

FIELD OET ERMINAT I ONS 

I I 
I SPEC IFICI 
I CONOUCT ·I 
I AI\CE I 
IfMICIl O.ITE MPER -

I I I DEP TH IMHOS) IA TUIH I 
I TI"EiSITE II I1ETERS llf fI£LOI II O(G. "I PH 

I 
I 
I 
l o n~· 
I SO L VEO 
I OXYG EN 
I 'HG/l I 

LI~E 1611 CONT I NUED 

1J2 0 , '.9 112000 

13JO , • J 2 11 000 
1. 5 29000 
J . , 211000 
• • b 29000 

151 0 , • J 33000 
1. 5 3E-OOO .. , 11 0000 

1350 , oJ ZlI QOO 
' .1 27000 
'.J lIzooe 

211 .1 
ZJ . 0 
23.0 
23.9 

17 .8 
18 . E-
19.0 

30 . 0 
30·0 
30 .0 

.. , 
LI ~E 175 

S ol 
. 01 
• • 1 

'. 1 
' .0 
•• 0 
' .0 
s. , 
b.' .. , 

· 74· 

J . 5 

7 . , 
7., 
7. , 
b . 9 

5 .9 
5 .J 
5· • 

• • 1 
J .9 
J.J 

IPERCENT 
I S.I,T UR · 
I A TI DN 

" 

99 
89 
89 
90 

70 
b 5 
b • 

bO 

" " 

TUR 
BIDITY 
(JT U I 

5. 
JO . 
JO. 

I 
I 
I TRANS
IPARENCY 
I S ECCHI 
I 0 I SI( 
I I CH I 

b1 



TA BLE 5B-- QUA LlTY or WATE R IN THE COL OFiAO O ESTUARY, 

19 76 "AT [R YEA R 

Nu TRIEN T AND OTH E R [NV I RONH[NUL CHARACT[RISTICS 
------------------------------------------------------------------------------------- -------------------------_. 

I I I DIS - I 
I I I SOL V[O BIO- I 
I 015 - I I pHOS- TOTAL ICH[MICALICH[HICALI 
I SOL YEO I TOT AL IAMMONl" I TOUL PMORUS PHO.5o- I OXYGEN I OXYG E N I TOUL 

OAT [ I SILICA I NITRAT E IN lT ROG£N I HI TRITE ORT MO PMORUS I OEHAND I DEMAND IORGANIC 
or I I I OEF TH I 1.50102 ) I IN' I '" I I", , PI ,p, I tB OO I I t COO ) I C AReON 

CO LLE C T ION I TIME I SIll I tM [lERS ) 1 t Hc,/LI I (H GIL ) I (H G/ L) I I HG/L) I HG/L) (H G/L) I "'1 G IL ) I (HG/L) I "'16 IL ) 
--------------- ------------------------------------------------------------------------------------------------

Ll hE 8 1 
--------

at T 23. " 13 .500 Z .3 , . 3 . 22 .00 .0 1 .11 1·1 , .. 
12.2 . G3 ' 0 ' . 01 .01 103 

fEB " . 16 12 55 Z " z •• ." .02 .01 .06 .7 
' . 8 . 00 • Z 1 .01 .37 1. , 

A ... G 19 . " 1 ~ 1 5 Z .3 '.0 . co .00 .00 .os 103 '.1 
9 • • . 0 1 . 50 . 01 ." ., 

Ll NE 130 
--------

f EE 0; . " 153 S Z .3 101 . 01 . 08 . 0 1 .06 .' , . 7 .ao .10 . oc .06 •• 
>CO 19. " 111115 , 

" , .. . 0 1 • 02 .00 .0 • 1.' '.3 
, .0 . 00 .1 • . 0 1 .11 1.3 

LI NE 137 
--------

0(1 23. " 1& 55 , .J , • 3 • l' . 00 . 00 . 0' 1.S 3.8 
5.5 . 00 . 0 1 .0 1 . 1' 1 ., 

Ll hE 1" --------
aLl 23. " 1620 .3 3.7 017 • 0' . 0 1 . 07 1.1 , .. 

1t . 0 3.' 01' ·0' . 01 .08 

f EB ::1 5, " 12 1 5 Z .3 . 00 . 0' . 01 .0 ' 1.1 , .. 1. , . 0 1 . 08 .01 01 0 

" G l ' • " 1320 Z .J '.8 . co . 10 • 01 .os 1. , 3 •• ,., , .. • CO .11 . 01 .01 
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T AflU St --OUALITY or WATE R IN TH[ COL ORADO ES TUUY. 

1916 WA T ER YEAR 

CHEJilICAL ANALYS ES 

---------------------------------------------------------------------------------------------------------------
I I I OI S- I I DIS-
I SPEC IfIC r OIS - I SOLVED I SOLVEO 
I CON - I DI S- SOLVE D I sODlu '" • I DIS- DIS- I SOLlD S 
I DUC T ANeE I SOLVED "AGNE - I POTlS - I BleA R- SOLvED S OL 'lEO II SU" or 

OATE (,"ICRO_ I ClLC IUH SIU" I SIU" I BONA TE ISUL FATE ICH LO RIOE ICONSTI-
or I I I DEP TH I HH OS I I eCA, 'MG I I ,NA. K , I I HCO 3! I I SOIf I I I CLI ITUEHTS! 

CO LLE t l ION I TIME I SIT( ('"ElERSI r ILAB ' I I "GIL I (HGIL ! I {"GIL ! I (" GIL ' I , "GI L I I '"GILl I I "GIL I 
---------------- -----------------------------------------------------------------------------------------------

LI HE 81 -- --- ---
OCT 23. 's 13 50 , · , 6250 99 . 0 130.0 '51 ZSO I BOO 3450 

12.2 113 100 

FE , 05. " 1255 , · , 565 0 110 .0 130.0 "5 "0 110 0 3260 
9 . ' 117 000 

.L. 19. " 1141 5 , · , 2920 614.0 70.0 ZZ, 130 770 1590 
9 . , "11200 

LINE 130 
--------

rE ' 05 . " ISH , · , 39300 280 · 0 850 . 0 19' 1500 12000 21700 
2.' 1i1700 

. c. 19. , . Iii Ii 5 , 03 22&00 200 . 0 550.0 19> 1100 8300 111900 
, .0 "6800 

LINE 131 
--------

OCT 23, 15 1655 , · , 211000 1&0·0 550. a '0' 1100 7900 hsOO 
5 .5 1f5600 

LI "'E 1 .. -- -- ----
OCT 23, 15 1620 2 03 2910 0 230·0 750 . 0 1 " lliDO 10 0 00 18500 

'.0 29900 260.0 77 0 .0 lB' 1500 110 00 20000 

rE' as , " 1215 , ., 31140 0 

'.' 320 0 0 2 70.0 79 0 . 0 '0' HOD 11000 20000 

H. 1 9, ,. 132 0 , · , 31500 2bO.0 720.0 I., 1500 11000 19700 
',9 39600 HO.O 990.0 ,.5 2000 1500 0 27100 

·76 · 



HBl[ :,E -- OUALIT'f Of WII,T[R IN THE COlNiAOO ESTUARY, 

197b WATER YEAR --CONTINU(O 

I ~S(C TICI O( .~O H( RBICID E ANALYSES 

---------------------------------------------------------------------------------------------------------------
I I I I I I 
I I I I I I 
I I I I I I 
I I BOT TOM I BOTTOM I BOTTOM I I BOTTOM 

OAT[ I TOl AL I DEP OSITI TOTAL OEPOS IT I TOTAL I DE POSIT I TO T AL I OEPOS IT I 
or I I I O(PTH PCB I PC B I 2.11-0 2.11-0 I 2 .11 • S- T I 2. II. 5-T I S I L .... EX I 51 L .... EX I 

tOLLEC T ION I TIM(ISIT ::: II"ElE.RSII IUG/LI I I UG/I(G I I I IJG/ L I (UG/KG,I I UG/L II (UG/ICG t I I UG/LI I IUG/KGII 

---------------------------------------------------------------------------------------------------------------
LINE 137 

16 55 , . 3 . 00 . DO . 00 
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Lavaca-Tres Palacios Estuary 

The Lavaca-Tres Palacios estuary, which has an area of about 350 square miles (907 km2), 
consists of the tidal parts of the Lavaca and Navidad Rivers, Tres Palacios Creek and other 
tributaries, Lavaca Bay, Cox Bay, Keller Bay, Carancahua Bay, Tres Palacios Bay, Matagorda Bay, 
Matagorda Bay Entrance Channel, Pass Cavallo, and part ofthe Intracoastal Waterway(Figure 7). 
Water depth at mean low water is 13 feet (4.0 m) or less in Matagorda Bay, except in the 
Matagorda Ship Channel , which is more than 40 feet (12.2 m) deep. Lavaca and Tres Palacios 
Bays are less than 8 feet (2.4 m) deep at mean low water, and Cox, Keller, and Carancahua Bays 
are less than 5 feet (1 .5 m) deep. The r ivers are generally less t han 15 feet (4.6 m) deep. 

Water-quality data (Table 6) were collected dur ing October 1975 and February, April, June, 
and August 1976. 

T 

'EO =======E======31O 
MtLES 

0"======3'E====aI6IULOfrllETERS 
Bow by u. s. GeolOQlcol Survey, 1956 

EXPLANATION 

- 8 5 or - 17 Oo\O-colieclion line number 

2- Dolo - tOlieClion sit. number 

Figure 7 .-Data-Collection Sites in the Lavaca-Tres Palacios Estuary 
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TABLE. (, .t--tU ALITY Of WA TE.R " THE LAVACA-T RES PALACIOS ESTUARY , 

197 6 .. A T (R YE AR 

n£LO DET ER MINATIONS 
----------------- --------------------------------------- ----------- ------------------------------------ --------

I I I I I I 
I SPECIfiC I I I I I 
I CONOUC T-I I I I I T R.t~S -

lA NCE I I 10r S - I IPARENCy 
OA TE I'MICA O_ ITEMPEA - I I SOLV(O IPERCENT TU R- I SECCHI 

Of I I I DEP TH I"'H OS I IU UR[ I I OXYG (N I S H UII - BIOITY I 01 SII 
COLL(C T I ON ITIH ( IS ITE I(H[T[R S II (fI(L O) I (O( G . Cli 'H I {I"IG/L I I ATI ON IJTU I I ( CM) 

---------------------------------------------------------------------------------------------------------------
LI t.( 17 --------

OCT 23, T; 1225 03 17 00 25 . 0 ' , 5 ., . T' 1 0 . 77 
1. 5 170 0 2 5.2 .. , 5 . 1 " 10 • 
3. ' 8600 25 .7 1.' .1 1 1 5 . 

fEB ' 3 , TO 113 0 2 · , 1000 111 . 3 ' .2 11 . 1 11 , 'D. " •• 22 00 111 .7 •• 2 10 . 9 l OT 
1.5 26!J1I 15.0 6.2 ' .1 .0 3 0 . 
3 . 0 3300 15 . 0 '.1 B.2 '1 '0. 

AP ' 13, TO 11110 2 · , 310 22 . 0 1. B ' .' 13 '0 . " 1.5 , 10 2 2. 0 1 . ' ' . 0 " 50 . 

,.' , 10 22 .0 1 .1 5 . ' " 50. 

J ," 10 , n 12 55 2 03 370 28 . 0 b.b 10 .11 133 ' 5 . · , " 0 27.5 B03 B.' II ' " . 1 • , ", 0 26 . 8 B. , T • 2 ' 1 " . 
3.1 II 7 u 27 .1 ' .1 5 . ' 15 50 . 

'" 17, " 1 330 2 • 3 150 3 0 . 7 6.0 1. , ., O. 53 
1. 5 150 .30 . 0 T. B 5. , 11 O. ,. , 75 0 30.0 T .1 ' .1 " 1 0 . 

LI NE 22 
- - --- ---

OU 23 , " 1211 0 2 · , 160 2 11 • 3 '.2 5.' .. '0 • " 1 . 5 .00 2" • 3 •• 2 5.' " ' 0 . 
J . 0 .SO 2 ". 6 B. l ' .. "- '0. 

fE. 0 3, 1b 11 00 2 03 600 1" .2 ' 03 13.3 ". 35. T. 
1 . 5 600 111.1 '03 12.9 1" 20. 
, . 0 .00 111 .1 '.3 12.11 II. ' 0 . 

.!P R 13 , 1& 11 0 5 2 03 ,,0 Z2 .5 1 • • .. , 13 '0· 31 
1.5 "0 22.0 1 • • •• 0 bB '0 • 
, .1 "0 22.0 1.5 5 • • " '0 . 

J t. fI 10 , 1b 12lS 2 . 3 '90 2 8. 0 ' .2 1 •• 10 1 . 0 . 
1. 5 ' 00 27.0 1.' ' . 1 B5 1 05 . 
3.0 370 26 . 9 1 . ' b . ' 8T 5 0 . 

"G 1 1 , 1b 1315 2 03 '50 ll. 0 , .1 8 . 2 III O. bl 
2 . ' '50 lO . o , . 0 5 . 8 11 5. 

LI lliE " --------
OC! 23, T; 1 200 2 03 11 000 2 11.5 8 .5 103 8. 10 . 83 

2 .1 15000 2 ".5 8.5 5 . 1 11 1 5. 
' . 3 nODe 211.5 .. ' 5.5 1 0 16 0 • 

FlB 0 ', 1b 1 200 2 03 1 7000 III .5 8.2 9.1 10 0 50 . 12 
1. 5 1 7000 1" . " ' . 2 ' .3 .. 60 • 
3 . 0 19000 1" .l '.2 8 . ' 8T 1 0 , 

'P. 13, 1b 103,:] 2 03 7000 22 . 0 ' .1 '.B 1 9 30. " 1 • • Il OilO 22.0 B .1 '.2 12 25 . 
; . 7 160 00 2 1 .5 '.0 3.' ' 0 20. 
'.1 2 1 000 20 . 0 1.8 . 0 0 20. 

J u t. 10 , 1b 1210 2 • 3 "0 28.7 ' . 0 1 . 0 91 50 . 
2.1 "0 27 .3 1. 8 5 . 5 11 5 0 . 

' 03 " 0 27 ." 1. 8 "0 77 55 . 

AUG 11. 1b 12"5 2 03 26 0 0 .31.0 ,. , • • 0 10 7 50 . " 1 . 5 .3 0 00 .30 . 0 803 ••• .. 20 • 
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OAT( 
O. 

CO LLECTIO N 

TAbLE 6 A--~UALITV Of WATER IN Th( LAVAC A-T RES PA LA CIOS ESTUARY, 

1976 ~ AT ER VEA R--C ONT INUE O 

fIE LD OE TER HINATI ONS 

I I I 
ISPEC l fiC I I 
I CONoUCT - 1 I 
I Ar.c( I I 
I CHICRO _ ITEH PER- I 

I I I DEPTH IHH OS ) I AT UR E I 
ITIM(/SlT( I IHET(RSlllfIElOI II0EG. (II PH 

I 
I 
I 
10150 -
I SOLVED 
I OXYG [ N 
I (l'1G/L) 

IPE RC ENT 
I SA TUR 
I AT I ON 

TUR 
SI 0 1 T't' 
IJT U I 

I 
I 
I TRANS
IPAR ENCY 
I $EC CH I 
I 01 SK 
I ICHI 

----------------- -- --------- -----------------------------------------------------------------------------------

Alo f, II, 76 12~5 

OC T 23 , 7~ II OS 

fE G J 3 , 76 l C'30 

.!o~p 1 3, 76 1005 

JloN l a , 76 Ih5 2 

ALG 17, 76 1055 

0<.T 23,75 113 5 

fla e 3 , 7b 10 10 

API' 1 3. 7b 0 955 

J lJt. 10 . 7b 11 3 5 

ALG 17 . 7€- III :J 

0( 1 2 1, 75 1~ 25 2 

153 J 

.HI:: 12, 7b 1535 

J lJN 1 0 , 7 6 0845 

AI,.G}7. 7b Oe55 2 

OCT 23, 75 1020 

f( B 0 2 , 7b 151 0 

tPI:: 1 3 , Ib 0920 

3 .1 

. 3 
1.~ 

·3 
1.2 

.3 
1. 5 

• 3 
1 . 5 

. 3 

. 9 

03 •• 

03 
1.5 
3. 0 

" 1.5 
3 . 0 
• • 3 

03 
1 . , 
3 . 0 
• ·0 

" 1 •• 

. 3 
1.2 

. 3 

5200 

250 00 
24G Oo 

2 BOOO 
28(.0 0 

310 00 
35 000 

660C 
7UOO 

11 000 
11 000 

IBCOO 
19000 

2BOOO 
26(;00 

28 000 
33COO 

1000 
14 00 

lOaD 
7000 

26000 
HOOD 

38GOO 
39000 
4 0000 

40000 
40000 
40000 
'10000 

15000 
16000 
11 000 
21000 

2 11 000 
26000 
26000 

32000 
311 000 

36000 
36000 

'+3000 

LINE 65 CONTINU(O 

30.2 

211 . 2 
211. 2 

23 . 0 
22 . 5 

21.3 
26 . 5 

29 .5 
29 .2 

13 .8 
1 3 • 6 

22.5 
2 2 .5 

27.6 
2701 

29 . 1 
29 .0 

23 .5 
23 . 0 

15 . 2 
111 .8 
111 . 5 

23 . 6 
23.5 
23.4 
23 . 5 

26.6 
26.9 
21 01 
2 1.1 

29'0 
29 . 0 
29.0 

24.0 
24 . 0 

15 . 4 
15 .7 

22 . 5 

." 
LI!IIE 85 

••• ••• 
• • 2 
6 . 2 

6" 
•• 2 

1·0 

••• 
••• • • 5 

' .1 ' .1 .. , 
• • 1 

." 
•• 2 

'.1 
••• 
6.' .., 

LINE 129 

' .3 
• • 1 .. , .. , 
• • 1 

• • 0 . ·0 
• • 0 
' .0 .. , 
• • 2 
• • 1 
1 •• 

• • 2 

'.1 
1 •• 

••• • •• .. , 
'.3 . " 

. 81 . 

' .3 

1 . 1 
1.2 

1 •• 
• • 0 

1. 3 
' .3 
1 • • 
•• 5 

•• • ' .. 
1. I 
101 

1. , 
1. , 

1 .1 
5.1 

••• '.0 
••• .. ' 
• • 3 
' .0 
• • 0 
, . 1 

. 01 

1.0 
1. 0 
• • 3 

"0 . " 5 . 2 
• • 9 .. 
5.9 
5 •• 
3 •• 

' .1 
' .' , .. 
• • 1 

••• 

91 
92 

9, 
• 2 

101 .. 
93 

•• 
" • 9 

,. 
15 

.9 
13 

.9 , . 
91 ., 

105 
19 

10 3 
111 

" 
" 95 
.5 ., 
•• 
11 .. 

5 

•• 19 
55 

•• .5 

10 1 
100 

., 

'D. 

20. 
15. 

90. 
.0. 

ZS. 
'D • 

10. 
.0 • 

50 . 

3D . 
30 • 

80 • 
150. 

3D . 
'0. 
55. 
1 0 . 

10 . .0 . 

95. 
35. 

5 • 
1 0 . 
30 . 

3D • 
105. 

80 • 

' 0. ' 0. 
IBO. 

o. 
O. 

'D . 
90 . 

25 • 

10 

31 

5 • 

' 0 

31 

"' 

3. 

50 

5. 

65 

.5 

"' 



OA T[ 
Of 

COLLECTI ON 

APR 13, 1& 

.JlJ N la, 1& 

AUG 11, 1& 

OCT 21 , 15 

flB 0 2, 7& 

AP R 13, 1b 

.JL N 10 , 1(. 

AUG 17, 1& 

OC T 23. 15 

AI'''' 13 . 1b 

.Jt.:tl 10. 10 

AUG 11, 76 

OCT 21, 75 

rEB 03 , 16 

.JUN l a , 16 

ALGI1,16 

OCT 21, 15 

OlT23, 75 

TABLE 6A --QUALIT Y Of WA TE R IN THE LA VACA-TRES PALACIOS ESTUARY. 

1976 WATER YEAR-.CONTINUED 

FI ELD DET ERH I NATIONS 

I I I I 
I SPECIfiC I I I 
I CONQUCT - I I I 
lA NCE I I 
InHCRO- ITEHPER- I 

I I I DEpTH IHHOS) IlTURE I 
ITIHEISIT f l ( HE TER S ) J (fiELOI I (OEG. CI I PH 

1015-
I SOUEO 
I OXYGEN 
I (HG/LI 

0920 

1025 

1025 

1"00 2 

1500 2 

0915 

lOIS 2 

1015 2 

09"5 2 

C930 2 

0900 2 

1000 2 

1000 2 

1335 2 

0900 2 

0830 2 

09"0 

2 

1305 

OhS 

1 .8 

• 3 
2.1 

• 3 
1.8 

• 3 
1. ; 

03 
1 . ; 

• 3 
2 . 1 

.3 
2 01 

. 3 
201 

.3 
1 . 2 

03 
. 9 

. 3 
1.2 

03 . , 
.3 

1. ; 

03 
I. ; 

03 
2. I 

.3 
1.2 

. 3 
1. ; 
3.0 
4.' 
7 •• 

11.0 

.3 

"1000 

21000 
25000 

29000 
30000 

35000 
15000 

35000 
35GOO 

'13000 
.. 3000 

25000 
26000 

31000 
31000 

3"000 
3"000 

35000 
3500 0 

"3000 
.. 3000 

33000 
33000 

l .. OOO 
2"(;0 0 

36000 
36000 

37000 
37000 

.. 2000 
"2000 

32000 
32 0 00 

32000 
32000 

36000 
36000 
3&000 
39000 
.... 000 
.. 6000 

3&000 

LINE 1"3 CONTINUED 

22.5 

27 . 0 
26.6 

15.0 
1 5 ol 

23.0 
22.5 

26.8 
26 . & 

29.6 
29 .8 

23.5 
23.6 

1l.S 
13 oJ 

22 .S 
22.S 

26.9 
26 . 8 

28.8 
28.8 

23.0 
23.9 

12.9 
12 .9 

22· 0 
22 . 0 

29.0 
28 . 8 

23.0 
23.0 
23.0 
23.0 
2" .0 
2q.O 

23.0 

8 . 3 

7 •• 
7.' 
'.4 ••• 

LINE ISO 

8.4 
' .4 
8.2 
. 01 

' .3 
8.3 

7.9 
7.9 

8 .5 

••• 
LINE 1&0 9 

••• 8 . 8 

803 , .2 
8 . 4 
' .4 
803 
'.3 
8.2 
• • 2 

LlNE 190 

8 . 3 
803 

8 . 3 
803 

8.3 
8.3 

8 .3 
• • 3 

803 
8 . 5 

8.4 
8.4 
8·4 '.4 
803 
8.2 

8.3 

- 82-

'01 

' .7 '.4 
••• ••• 

'.4 
7.8 

8.' 
8 .1 

••• •• 1 

,.4 
5.' 
••• '.3 

'.4 ,.4 
7.4 
7. 0 

'.0 '.0 
'03 '.4 
5.' 
5 . 7 

••• 
• 03 

'01 
7 • • 

• • 7 
'.5 
5.' 
5.9 

' .' ' .9 
7 •• 
7 •• 
8.0 

••• 3.9 
4.3 

'.8 

I 
I 
I 
I 
IPERCENT 
I SATUR
I AT I ON 

" 
91 
89 

97 
95 

'" 104 

" 92 

,0 

" 
89 
78 

99 

" 

84 
84 

81 
77 

81 
81 

91 
92 

83 

" 

11 0 
III 

88 
as 

89 
87 

as .. 
97 

10 I 

103 
103 
105 

88 
55 
61 

89 

TUR
Bl DITY 
'.JTUI 

30. 

SO. 

20 . 
25. 

20 • 
S. 

10. 
10. 

'0 • 
so . 

10. 
30. 

IS . 
IS. 

O • 
0. 

30 . 
lS. 

25. 
30. 

IS. 
zo. 

IS. 
3D. 

0. 
10 • 

10. 
30 . 

30 • 
70. 

20. 
'0 • 

20. 
20. 

S. 
10. 
10. 
20. 
45. 
75. 

IS. 

I 
I 
I TRANS
IPARENCy 
I SECCHI 
I a I SK 
I {CHI 

" 

93 

71 

102 .. 
SO 

91 

112 

71 

110 



TaBLE bA --QUALITY 0' WATER IN TH' LAIIAO - TRES PALACIOS ESTUARY , 

1976 WA TER yEAR--CON TI NUE O 

F IELO DETERMIN ATIONS 
------------------------------------------------------- . ----------------- ---------------- ----------------------

I I I I I I 
i SPECIfIc l I I I I 
I CONoUcT -1 I I I I TRANS-
lANCE I I l o r s - I IPA RE NCY 

OAT[ I (!iJCR O_ I TEMPER- I I SOL VEO I PERCENT TUR - I SECCHI 
OF I I I OEPTH I MHOS) I ATURE I I OXYGEN I SA TUR - BIOI TY I D I SK 

COLLECTION ITI HEI Sl TE.1 4METERSI14FIElol I (OEG . Cli PH I (MG/L) I ATI ON IJTU I I ICHI 

------- --------------------------------- ----------------------------------------------------------------------. 

LINE 190 CONTINUEO 

-------------------
OcT 23 . 7; O9~S 1 . 5 36 (jOO 23.0 ' .3 T . 0 92 !D . 

'.6 4 ~OOO 23.6 '. 3 6 .1 85 10 . 
7.6 44 {l0C. 23.5 6 .2 ••• 61 35. 

11.6 440CiD 23 . II 6.2 5.0 69 

FE. J 2 . 7b 1420 .3 39000 III .6 '.2 • •• 97 15 . 94 
1.5 ~1000 III .5 6.' • • 3 95 ,.. 
3. ° 41000 14 .2 .. , 7 . 9 90 10. 
6 . 1 ~7QOO l~ ." 601 7.5 88 '0. 

10.1 ~6000 14 . 8 '.1 6.9 82 '0. 

FE. , 3. 76 08 10 • 3 39000 13 .2 6.' ••• " 30. 110 
3 .0 4Z00 D 13 . S 6.' 7.7 8d 10 . 

10 . f.I 11800 0 13 . " 6 .2 7.3 85 10 . 

A ... .. 12. 76 15J5 . 3 42000 23 . 3 6 01 6 . ' 93 58 
1.5 "IZC:'OO n.3 ' .1 6 • • 93 
3.0 42000 23.2 6.0 6.' 93 
6 01 42 000 23 . 2 6 .1 6 . 7 " 10 . 7 112000 23.2 ' .1 6 .5 89 ,.. 

t F .. 13. 76 0 825 .3 4 1C OO 22.7 .. , 6 • • 85 60. ., 
3 . 0 41 000 2207 • .3 6 . ' 85 60· 
b ol "zuoa 22.7 ." 601 " 60. 

11. 3 11200C 22.6 • .3 5.9 '0 65 • 

J Vt.: 10. 76 09 15 • . 3 30000 26.7 '.1 6 . 0 85 '0. 
1. 5 32000 26 . 7 . 01 5 . 9 85 '0 . 
• • 6 32000 26.6 ' . 0 5 . ' .. '0 . 
7.6 32000 26 . 8 7.7 5.5 '0 'D. 

11 . 0 39000 27 . 0 7.5 ••• 66 110 . 

hG 10 . 76 151 0 • .3 33000 30 .3 '.3 6 . , 95 5. 10' 
5.3 "17000 29 . 5 ' . 1 ••• 71 O. 

10.1 Slaoo 29.5 . 01 •• 1 68 '0. 

ALG 17. 76 0915 .3 29000 29.4 ••• 5 . 5 " O. 95 
5 . 3 30 000 29 .3 • .3 • • 6 61 105. 

Hi . 7 30000 29 .3 '.3 ' . 5 61 ". 
LINE ZOO --------

OtT Zl. " 1220 5 · , 28COO 23 . 0 ' . 5 7 • • " 5. " 1 . 8 28000 23.5 ' .5 7.9 10 1 O. 

FE. 03 . 76 0 830 " 111000 13 . 6 .. , 6 . 0 " ZOo 100 
. 9 "1 000 13.b e.' '.0 89 '0' 

H P 13 . 76 0 85 0 5 . 3 112000 2Z.7 ' .. ' . 0 81 90. 41 
1 . , "2000 22 . 7 , .. 5.9 '0 90. 

,J lJt. 10. TO 12" 0 5 .3 3"'000 21 .5 '.5 124 ZO o " 1., 311000 27.9 ' . 6 127 30 . 

'LO 17. 76 C9~O 5 · , 34000 29 . ... 8.' 5.7 87 80. 80 
1 . , 33000 29. " ' .. , .1 " 10. 

LINE '" --------
ocr 21 . 75 111 0 , · , 21000 2'" . 2 '.5 7 •• 94 O. 45 

1. , 2 l ODe 2 1! .2 e. , 7.5 " 155. 

FE . ". " 153 1) , · , 2bO OO 1'" .5 ••• '.' 90 80. " · , If.liJOiJ 1 .... 7 , .. 8 . 1 " 100 . 

<P R 12. 76 1115 , · , 36000 23.0 '.' 7.8 100 115. " 1. , 36,:)00 23 . 0 '" 7 • • 9. 70. 
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Ol.T[ 
or 

COL LECTION 

JU. 09 , 1b 

AuG I b, 1b 

O<. T 21 , 15 

fEB 02 , 10 

AP~ 11, 76 

J l.. .~ 09 , 16 

AU, 1(. , 10 

rEB 02, 7& 

tl' P 12 , 16 

,)uN 09 , 1b 

AI G I b , 7b 

0<.1 21. 75 

r[ 6 02 , 7& 

ArP 12, 7b 

J ut" 09 , 7b 

Oll 21, 75 

FlB 0 2, 7b 

lABL( &A --QUALITY OF WATER IN THE LAVAC A-T RES PAL ACIOS ES TUAR Y, 

19 7 b wATER YEAR--CON TI~UE D 

I I 
! SPECIF I C! 
le ONoUC T-1 
! ANeE I 
!(MICRO _ IH"P(R-

I I I DEPTH I MHOS ( Inu RE I 
ITI"E/SIlEIIH ET(RSlllfiEL OI IIO[G. e ll PH 

I 
I 
I 
10 1 S
I SO LVED 
I OXYGEN 
I ( "GI L ) 

LINE 229 CONTINU ED 

I Sla , 
163S 2 

1550 , 
IbliJ , 
Ib2 J , 
1'10 0 , 
1735 2 

1200 

lZ5 .:l , 
11115 , 

11 J5 , 

0910 

121 0 , 
11 0 0 , 
1113 5 

1215 

111 0 , 

, 

.J 
1.5 

· , 
I. , 

.J 
1 .2 

· , 
• 9 

oJ 
1.2 

., 
1. 5 

.J 
I . I 

ol 
. 9 

ol 
1. 2 

· , 
• 9 

1. 6 

ol I.' 

· , 
1.6 

ol 
I. , 

ol 
1. 5 

., 

.9 

I.' 
· , 

1 . 8 

03 I. ' 
'd 

. , 
1.6 

'.7 

,5000 
25000 

11000 
1 1000 

29000 
37000 

13000 
330DO 

19COO 
39(.100 

Z800C 
30000 

Ib OOO 
16 COO 

HuOO 
39000 

111000 
IIZOOO 

32000 
32000 
32000 

211000 
210 00 

39000 
19000 

39000 
39000 

112 0 00 
112000 

33000 
32000 
32000 

25 0 00 
211 0 00 

3bDOO 
37000 
36000 

33000 
330 00 
33 0 00 

28 .3 
28.0 

15 ,J 
15.0 

23.5 
23.5 

28.2 
10 .2 

29 . 0 
29.0 

211.2 
211 . b 

28.0 
28 . 0 
28.b 

23.0 
Z3 .0 

23 ,'1 
23.11 

27.b 
27 .b 
27.8 

29.3 
29.1 

2 3. 0 
23.0 
23.0 

13 .5 
B·b 
13 .5 

803 
'03 

803 
803 

Ll"E 2bll 

s.' 
s . , 

6 . , .. , .. , 
603 

6.' 
803 

7.8 
7.8 

8. , 

6.' 

803 .. , 
8 .2 

.03 
S . , 

LI NE JOO 

6 .5 
8 . 5 

.03 
S ol 

803 
Sol 

8 .2 
s.' 8.' 
' 03 
803 

LINE 320 

8. 1 
801 
Sol 

,., 
8 . , .. , 

- 84 -

701 
7.' 
7.7 
7 . , 

7 . , ,., 
'.2 
•• I 

'.9 
7 . 5 

,., 
5 . 9 

801 
8 . 5 

8 . , 
8 . 9 

,., 
'.8 
Sol 
'.0 
5 . 9 

,. , 
,. I 

,., 
' .5 
8.' S.' 
7 . 0 
701 

'.8 '.S ,., 
,., ,., 

5 . , 
5.1 
5.S 

8. , 
8 . I 
7·9 

I 
I 
I 
I 
I PERCEN T 
I SA JUR 
I AT I ON 

10' 
10, 

9' 
100 

92 
91 

9, 
101 

91 .. 
110 
II' 

97 
100 

92 
9' 

.2 .. ., 
" 87 

85 
87 

., ., 

., 

.7 

I DO 
99 
9' 

9' ., 

" 75 

" 
8 • .. .. 

TUR -
8IOITY 
IJ TUI 

50. 
lS . 

'D. 
SO . 

25 . 
'D. 
85 . 
85 • 

55. 
'D . 
70 . 

10 5. 

". 50 . 

o. 
o. 

55. 
15. 

130. 

'D. 
25. 

25 . 
30. 

o. 
o. 

o. 
o. 

15. 
lO. 
'D. 

5. 
1 JO . 

IS. 
lS . 
lS. 

85 . 
as. 

105. 

I TRANS 
IpAQ[Ney 
! SEeCHl 
I DISK 
I It"' 

10 

'0 

" 

"' 
2B 

90 

J8 

80 

19 

IJJ 

85 

80 

55 



O,\T[ 
OF 

COLLEC n ON 

~P J:? 12. 7& 

J UJ l a , H .. 

Al.f, 16 . 76 

Olf Z I. 75 

Fr s ,J Z, 7 l. 

.c.f l:' lZ. 76 

J I.'" 1 J , 76 

l l.G 16 . 76 

OC T ZI, 7~ 

FE B nz , 7& 

APP Ii, 7& 

J IJ o,: la, 7& 

AuG 16, 7& 

Ol f 21, 15 

Af' P 12, 1& 

JL N l a , 1& 

AUG 10, 1b 

TABLE 6A- - (jUlLITY OF ilATER IN TI-lE l.A'lJACA - TRES PALACIOs EST UARY , 

197& ~A T (R YEAR--CONTINUED 

FIllD DETERMINATIONS 

I I I 
JSPECIFICI I 
jC ONDU CT-j I 
j AIliCE I j 
I (MleRO _ I T[MPER- I 

I j j DEPTH tM HOS) tAI URE I 
ITlI1(\S P EltHET(RSl ttF" }ELDI [tOEG. CII PH 

I 
I 
I 
[ OJ S -
I SOL 'olE 0 
I OXYGEN 
I {H G/LI 

LI~( 32 0 CON TINU[D 

153 0 

11 S5 , 

ISH 

1255 

1300 

1'1115 

1025 

12'15 

1'1 ;)0 

13115 

1500 

123 0 , 
1350 , 

1355 , 
11 00 , 

15 0 5 , 

-3 

•• ' .1 
, . 0 

., 
1.5 ,. , 

· , •• ., 
1.' 
., 
.' 1 . , 

· , 
1.2 

-3 · , 
1. G 

· , 
1 .2 

· , 
1.2 

· , 
1. , 

.5 
1.5 
2.7 

-3 
2. , 

· , 
1.5 
2.7 

· , 

24 CO O 
:310 00 
2900 0 

11 000 
25 COQ 
211 000 
25000 

2110 00 
211(i 0 0 
2 ... 0 00 

38000 
38 0 00 

3%00 
35000 

39000 
390 00 

30 00 0 
2&00 0 
3eo oo 

28000 
2 8000 

380 00 
380 00 

36000 
H OOD 
35 00 0 

35CO O 
35 0 00 

113000 
4200 0 

311tiOO 
31 (; 0 0 

3000 0 
30000 

311000 
H COO 

35000 
350 0 0 
35000 

11 1000 
380 0 0 

31 00 0 
31 0 0 0 
31 0 00 

29 0 00 

23 . 0 
23.0 
23.0 

21.S 
27.S 
21 . 0 
27.5 

29.S 
29 . 5 
29 . 0 

22.6 
22.& 

14.0 
14.3 

211.0 
2'1.0 

25 . 8 
25. a 
25·6 

29.0 
29.0 

22.S 
n.5 

14 . 0 
14 . 0 
1" • 0 

14.1 
14.4 

23.0 
23.0 

26. 0 
26.0 

26'0 
29 . 0 

23 . 0 
23.0 

13.1 
13 . 1 
13.1 

22.5 
23.0 

29.0 

' .2 .., .. , ,., 
,., 
' .2 
a. s 

LIN[ 333 

,., .. , 
' .2 
a.2 
,. , .. , . ., 
c .2 ,.2 
' . , ,. , 

LI~[ 3'15 

a., . ., 
,., 
a. , a., 
,., .. , 
,., 
6 . , 

, .1 

' .2 
'.2 
b.2 

,., ,. , ,., 

'.2 '.2 '.2 
,.1 

·85· 

7.1 
S . S 

5.' 
5 . S 

7.1 

s.' 
5 . , 

S.7 
S.7 

•• S , .5 
7 . , 
7. , 

5 .S 
5 . , 

S ol 

b·b 
b.1 

b.1 
b.1 

'.0 7.' 
7. , 

a.o 
7. , 

7.2 
7.2 

5-3 
5. , 

7. 1 
7.1 

b.5 
b.' 
' .0 
' .0 
7. , 

5., 
5.2 
5.2 

b. a 

IPERCENT 
I SI. TUR 
I ATlor~ 

111 
1 0 1 
Sl 

95 

" " 79 

10J 
100 

7' 

" " 
" 95 

" " 
78 
75 

" 
9b 

" 

'0 
'0 

" S7 
S7 

" " 
" " 
7b 

" 

" " as 

" " 
77 
75 
75 

100 

TUR 
BIDITY 
(..ITU) 

is. 
20. 
70 . 

bS. 
bOo 

105 • 
155. 

'0. 
225 . 

'0. 
lS. 

20 • 
20. 

5. 
20. 
bO. 

15. 
o. 

15 . 
15. 
25. 

". zo. 

20. 
15. 

15. 

". 
35. 
'0. 

O. 
5. 

5. 
5. 

10. 

O. 
o. 

bS. 
19 5. 
1 00 . 

15. 

I TRANS
I PAR[NCY 
I SEeCHI 
\ 0 1 SK 
I I CI1I 

bl 

'1 

7S 

55 

53 

41 

7S 

'S 

79 

l OS 

'0 

" 

2DO 

173 

bl 



DATE .r 
COllECTION 

TABLE 6A --QUALITY OF WAT~R IN THE LAVACA-TRES PALACIOS ESTUARY. 

19 76 WATER YEAR--CONTINUED 

FIELD DETERMINATIONS 

I I 
ISPECIfICI 
1 CONOUCT -I 
1 ANCE I 
I IMICRO- I TEMPER-

I I I OEPTH I HHOS I I AlURE I 
ITIHEISITEICHETE RS l ilFIELOI IC DEG. CII PH 

I 
I 
I 
10IS -
I SOLVED 
I OXYGEN 
I IHG/LI 

I 
I 
I 
I 
IPERCENT 
I SA TUR
I ATION 

I 
I TRANS_ 
IpA RENey 
I SECCH! 
I DISK 
I f CHI 

-._-----------------------------------------------------------------------------.------------------------------

AliG 1 6 . 16 1~05 , 
OCT 21. 75 122 0 , 
APP 12 . 16 

JL. ~ 10 . 76 1110 

A,., G H" 76 151 0 

OL l 21. 7~ 1135 

FEB 0 2, 76 1235 , 

it R 12, 76 IHO , 

J Ut.: 1 0 . 7b 112 5 , 

, 

OCl 2 1, 75 1025 

FEB 02 , 76 1300 

1355 

111 5 

a l;G I b , 7b 135 0 

Ol T 2 1, 1 S 0950 5 

Fl B 0 2, l b 1 HO 5 

tP P 12. 16 1'125 5 

JLN 10 , 16 11'1 0 

1.8 

· , ., 
· , 

1. 8 

· , · , 
1 · 8 

" 1. , 

.3 , .. .. , 
· , 

1.5 

•• • 
· , 

1.5 ,.0 
" ., 
· , ' .1 

,. a 

· , ,., 
,. b 

· , 
' 01 

· , ' .1 
· , , .. 
· , ' .b 
· , 

1.5 
, . a 

" 1.5 ,. , 
· , 

1.5 

'.' 
· , 

31000 

36000 
35 00 0 

31000 
HOO~ 

25000 
25000 
28000 

25000 
250 00 

.. 200 0 
"0000 
'12000 

39000 
39000 
38000 

"2000 
102000 
'12000 
112000 

37000 
37000 
37000 

31000 
3 1000 
J8000 

"3 000 
113000 

,,0000 
J9000 

JeDDO 
38 DOO 

112000 
31 00 0 

39000 
.s ~ OOO 

380 00 

111000 
"1 000 
"1 000 

11 " 000 
11111:100 
1111 000 

35000 

LINE JII5 CONTINUED 

29 · 0 

2J.6 
23.6 

23.5 
23.0 

26.8 
26.8 
26.8 

29.0 
29.0 

23 . 2 
23.2 
23.2 

111 . '1 
111 .1 
1'1.3 

23 · 0 
23.0 
22.9 
22.8 

21. 'I 
21.0 
260.8 

29.6 
29.'1 
29 .5 

23.8 
2'1 . 0 

14 .4 
14.6 

23.2 
22.8 

26.2 
26.1 

29 .1 
29.8 

23.iI 
23.3 
23.5 

III .11 
13 .9 
1 J . 9 

23 . 3 
23 oJ 
2J.'I 

21.0 

B.O 

8. , 

8. ' 
8.' 
8 . , 

8.' 
8.3 
8.3 

6.0 
8.0 

LINE 350 

6 . , 
8. l 
8 . , 

8·' ,., 
8.' 
B.l 
801 
' 01 
8.1 

'. , 8.' B., 
B.3 
B.' B., 

U ", E 36J 

.. , .. , 
8 .3 
8.3 

8.' 
Bol 

B.' 
Bol 

6 .5 
8 . 5 
8 .5 

8.3 
6.' 
8" 

8.' 8.' 
' 01 

·86· 

b.1 

b.' 
b . , 

7.5 ,.1 
'.b ,. , 
5 .1 

7.b 
7.5 

5.7 
5.8 
5. , 

8.' 
8" 
1 . 8 

,., 
b.8 
b .8 
b. , 

,.' 
5 .8 
5.' 
b.' 5.' ,., 

' .0 ' .0 
, .1 
8.' 
7 • • 
'.8 
7.' 
7 . , 

'01 '. , 
'.0 ' .0 
"0 

8.' 
8 .7 
8.' 
7.' ", 
7. 0 

8. a 

BS 
BS 

" .. 
91 
87 
80 

1 0' 
107 

76 
78 

'" 
" " 89 

95 

" " .. 
95 
85 

" 
" '1 
75 

8J 
83 

100 

" 
101 

" 
116 
116 

97 

" 
80 
80 
81 

97 

" 95 

101 

" 97 

110 

50. 

90. 
130. 

20. ,0. 
80. 
BS. 

110. 

70. 
130. 

10. 
30. 
BS. 

o. 
O. 
O. 

5. 
O. 
O. 

15 • 

5 0 . 
60 . 
95. 

1 5. 
15. 
25 . 

O. 
1 0 . 

o. 
0. 

10 . 
25. 

15. 
1 5. 

5. 
O. 

o. 
O. 
5. 

o. 
° . 
O. 

10. 
5. 
5. 

'0. 

" 

50 

28 

87 

83 

1 05 

1 '1 

11 , 

108 

136 

83 

" 



~Hl 

OF 
COLLECTICJN 

TABLE bA--'UALITy Of WATER IN THE LAYACA-T RES PA LACI OS ESTUA RY, 

197& WATER yEAR--CONTINUEO 

I I I 
ISPECIfICI 1 
ICONOUCT-I I 
lANCE I I 
IIHIC RO- ITEHPER - 1 

I I I OEPTH IHHOSI I ATURE I 
ITIHEISITEII!4[T[RSIIIFIELOJ II OEG . CII PH 

I 
I 
I 
IOIS -
I SOLVED 
I OXYGEN 
I ( !4G/L I 

I 
I 
I 
I 
I PERCENT 
I SA TUR 
I AT I ON 

TUR
BI OIT Y 
I.JTUI 

I 
I 
I TRA NS
IPARENCY 
I SECCH! 
I 0 I 51( 
I I CHI 

---------------------------------------------------------------------------------------------------------------

J l." 10 , lb 11~O 5 

lil2S 5 

ocr 21, 15 10115 , 

OCT Z3, 75 1 0 35 , 

fl " 03 , 7b 0 855 , 

AP r 13, 7 b 0 92 0 , 

J lJN 10 , lb 1050 

I.L G 11 , l b 102 0 , 

OU 21, 75 11 II 5 

F lS 02. It> 1355 

AP" 12, 7b 1445 

J V ! 10 , 7 6 1215 

10 0 0 

Ot T 21, 75 112 0 , 
H6 0 3, 1b 13 0 0 , 

"P P 13. 1& 0 955 , 

JLN l a , 1b (; 915 , 

03 
1. 5 
3 . 0 

. 3 
1.5 
3.' 

• 3 
1.5 
3.' 

• 3 
1. 5 
3 . 0 

• 3 
1 . 5 
3.7 

03 ,. n 
11.0 

.3 , .. 
·3 

1 . 5 

.3 
1.5 
3. 0 ,. , 
.3 

35 0 0 0 
350 0 0 

28000 
23 0 0 0 
2500 0 

'+300 0 
'+3 0 0 0 
'+4 0 00 

113 0 00 
"' 3000 
"'3 0 00 

10 11000 
11800 0 
4 10 0 0 

112 000 
112000 
'12"00 

II JOOO 
'+J OOO 
IIJOOO 

IIzo a a 
"'II DOil 
10 10 0 0 

IIJ['O O 
IIJ\)OO 
'+J OOO 

1120 0 0 
1020 00 
"'1000 

,,2 eO D 
"'2 0 00 
"2 e oo 

He eD 
3aooe 
37000 

III~ O O 

41eoo 
'+00 0 0 

""' 0 0 0 
""' 0 0 0 

1160 00 
1+6 000 
'+8 0 00 

114 0 0 0 
II II O!) O 

1011 00 0 
111100 0 

11 11 0 00 

LINE 3b3 CONT I NUED 

23 .9 
2J.9 
211 . 0 

2 3 .2 
23 . 0 
23 . 0 

13.7 
14 . 0 
111 . 11 

Z2 . 7 
'l2 .7 
22 . 6 

26 . 8 
26 .5 
26 . 5 

1'" . 4 
1"'.11 
1 II .5 

2J .5 
2 J .5 
2J.5 

27. 1 
26 . 9 
27.3 

29 .6 
29 . 5 
29.4 

24.2 
25 . 0 

15 . 9 
IS .6 
IS . 6 

22.1 
22.1 
22. 1 
22.2 

8 .3 
803 
8 .3 

LI NE )75 

6.3 
8.' 
8 " .. , .. , 
6.' 
••• 8 • • 
8.' 

8 .3 
8.3 

'" 
6.5 
8 . 5 

'.5 
8.' 8.' 6.' 
8 . 2 
8 . , 
8 . , 

••• 
6 •• 

' .3 
LI NE 3&2 

6 .5 
' .5 
•• 2 , .2 
8 .2 

8 •• .. , 
8.' 6.' 

·87· 

8 .1 
8.1 .. , .. , 
'.' 

••• ••• 
• • 5 

•• 7 

." 5., 
7 . , 
7 . 5 1., . " .. , 
••• 
7 . 3 
7.1 
7.1 

• .1 
5 •• 

5.' 

••• • • 5 

5.' 
a.4 
6 . 5 
'.2 
7 . 0 .. , 
•• 8 

8 .3 
1.' 
8.1 

'.0 
5.8 

••• 

• • 3 
• .3 

8.8 
8 . 8 
7. , 

7 . 5 
1 . 5 
7 • • 
7 • • 

•• 3 

11. 
11 . 

101 
100 
100 

., 
" " 
" 86 
81 

' 1 
88 
86 

85 ,. 
86 

110 
108 
10. 

" 89 

•• 
" 90 
83 

" '9 

" 
97 

" " 
IU 
116 
121 

" '1 

" 

89 
' 0 

10 7 
107 

" 
1 0 1 
1 0 1 
l Ou 
1 00 

2 0 . 
25. 

105 . 
1 JO. 
.s. 

10. 
1 5 . 
20. 

20. 
115 . 
.s. 

1 0 • 
80. 
75 • 

20. 
'0. 
25. 

O. 
10. 
15. 

5· 
5 . 

.0. 

s. 
O. 

5 0 . 

10 . 
O. 

50 . 

10. 
15. 

5 . 
15 . 
15. 

O. 
O. 
O. 
O . 

10. 

8Z 

155 

183 

132 

100 

71 

98 

I" 

122 

325 

103 



TABLE bA -- OUAlI TY OF WATER IN THE LAVACA-T RES PALACIOS ES TUARY, 

19760 WA TER YEAR--CO~TINUED 

fIELD OETEIH'!INA TI ONS 
--------------------------------------------------------------------------------------------------------------. 

I I I I 
I SPECIf ICI I I 
I CONOUC T-I I I I TRA NS _ 
IANC( I 1015 - I I PARENCy 

0 ,1. TE I II'IICRO- I TEMPER - ISOLVED I PERCENT TUR- I SE C CH I 
OF I I I DEPTH I MHOS' IlTURE I I OUGEN I S1 TUR - BIOI TV I 015K 

LOLLEC T Iii ... lIlliE I 51 tE IIIiE TERSlllfI£LDI fIOEG. ell PH I I MGlll I AT 1 ON I.JTUI I I CH I 
---------------------------------------------------------------------------------------------------------------

lIr-.C "2 CONTINUED 
--- ----------------

JeN IG, 70 09 15 2 3 . 0 .... ODD 26 . 3 '.2 '" 10. 
5 . 5 ""000 26.2 . ., 94 10 • 

OCG 17, " 1320 2 ., 50000 30.3 ,., •• 5 10' 20 • 117 
T. O 50000 30.2 6.2 •• 3 105 10 . 
'.4 ~oooo 30 .3 ' . 2 •• 2 103 25. 

L I t.r 397 
----- ---

FE. 03 . n 0955 2 . 3 4S00 0 15.5 ' . 2 7.2 68 5. .. 
T. O "SOOO 15.2 '.2 1 . 2 87 20 . 
b ·l 4S000 15 . 2 ' . 2 7.2 87 20. 

10.1 4 aOOD 15.2 '.2 7.1 85 25. 

JLN I G, n 1010 2 ., 460000 26 .1 7.2 109 20. " 3 . 0 46000 2601 7., lI G 20. 
9 . 1 "beoe 26 . 0 ' .1 122 20 . 

12.2 45UOO 26.0 7 . ' Il 9 15. 

' LG 17, " lOSS 2 . 3 50000 19.5 • • 3 5.5 91 25 • 163 
5 . 3 50000 29.5 . ., 5.5 91 15. 

10 . 7 4S000 29 . 11 (;.3 5 •• 91 20. 

U"'C 400 
--------

rC 3 03 , " 1245 2 ., '+sooo 15 . 1 •• 2 .. , 102 5 • 50 
T.O '+6000 15 . 6 '.2 .. , 102 , .. 46000 15.6 '.2 . ., 101 20 • 
• • 1 4S000 15.6- '.2 .. , 102 25. 

.,. 13, " 1010 2 ., 114000 22 . 3 6 •• 7.' 100 O. '" 1.5 44 000 2l.2 ••• 7.5 101 O. 
3 . , 411 00e 22.I ' .' 7 . ' 103 O. 
• .1 '+4000 22. 1 ••• 1 •• 103 O. 
6.2 '+ <;000 22 01 ••• 1 •• lOT O. 

.JU: 10, 7, 0930 2 ., 11<; 000 26.1 ••• 99 20 • 93 
3.0 ,,<;000 26.2 .. , 95 10 • 
b . l 'I4 UOO 26 . 2 b . , 95 10. 
'.2 4<;000 26.2 ••• 101 " . 

',G 17, " 13 0 0 2 . 3 115 00 0 30.0 .. , . ., 101 20. 114 
T.l 45000 29.6 ' . T '" 101 '0. 
7.3 <;600 0 29.8 . ., b.5 107 50. 

LI/I.( 903 
--------

FE, 03, 7b 0930 ,. ., 48000 1<; .9 • • 2 1 . ' 89 20 . 
3 . 0 <;S OOO 15 . 5 '.2 1 .1 87 20. 
b.1 51000 1601 8 . 2 b . ' " lC07 52000 16 .2 '.2 '.5 81 30. 

.J uN 10, " 1010 " . 3 '16000 26.0 1.1 10' 10. 100 
3 . 0 <; SOOO 26 . 0 '.5 100 10 ' 
b .1 'ISOOC 26 . 0 • • 1 " 2iJ • 
9 01 <;sooo 25.9 5.' '1 20. 

12.2 48000 25.8 5.1 .. 50 • 

" " 1 7. 7b 1120 " .3 50000 29.S • • 3 b.1 101 20. 132 
3.0 50000 29 .5 .. , 5.9 9b 20. 
b ·l 5"000 29.<; • .3 5.1 9T 20. 

11.3 50000 29.5 '.3 5.5 91 50 . 

·88 · 



TA6l( oS-e QU ALITY OF WATER IN THE lA VACA -T RES PALACIOS ESTUARY. 

191& .AlE " Y[AR 

NuT~I £ N T AN D OTHER ENVIRONMENTAL CHARACTERISTICS 
---------------------------------- -------------------------- ----------- -------------------------- -----------.-_. 

OAT[ 
0 ' 

tO LL EC TION 

I 
I 
I 
I 
I 

I I I DEpTH I 
ITIMEISIT E liM~TERS)1 

DIS 
SOL Yl:D 
S I L I CA 
I SI02 1 
01 G/ U 

I 
I 
I 
I TOTA L 
INl1 RATC 
I IN t 
I IHG / LI 

I 
I 
I 

IAM~ ON I£ I TOT AL 
I~ITROGENINITRITE 
I I N) I IN) 
I tM G/ L) I IM GIL) 

DIS 
SO lvE D 
pHOS 
PH ORUS 
OR TH O 

, p, 

I MG IL I 

TO TAL 
PHOS
PHORUS ,p, 
(M G/ L) 

I 
BI O- I I 

ICHEHIC AlICH(MICALI 
I OXYGEN I OXYGEN I TO TAL 
I DEHANO I DEMAND 10RGANIC 
I leOOI I ICOO) I :;ARBON 
I tHG/L! I (MG/L! I CHG/L! 

------ --------- --- ------ --------------- ------------------------ ------------------- ---- -- -----------------------

OlT23 , 75 1225 

F[ S :)3 , 7 b 1 1 JJ , 
AP ~ 13 , 70 1111 'J 

JLN 1 0 , 7 " 1255 , 
A ... G 17 , 70 13J 1J , 

OtT 2~ , 75 , 
FE,6 0 3, 7& 11 ::;0 , 
A" ~ 13 , 70 11 05 , 
.JL .. ~ I ll . 7(" 1235 

AL G 17, 7& 1315 , 

0( 1 23, 1~ 1200 , 
H E OJ, 76 1200 , 
H IO! 13, 7& 10 30 , 
J liN HJ, 10 1210 , 

, 

OlT 23, 7~ 110 5 , 
r U I 0 3 , 7t 1030 

JF' ;; 13, 70 1005 , 
.n .. ,," 10, 7b , 
Alo e. 17. 76 1055 , 

O(.T 21 , 15 , 

• "3 
3 . 0 

. 3 
3.' 

03 
3. 0 

. 3 
3 . 0 

., 
3 . 0 

. 3 ,. , 

.3 
, • 3 

.3 
3 . 0 

., 
3 . 1 

.3 
' .3 

03 
3 . 7 

. 3 

03 

.3 

. 3 

23.0 

1 3 . 0 

19 . 0 

211 . 0 

J2 . 0 

19. 0 

32.0 

10 . 0 

. 00 
• CO 

. 0 1 

. 00 

03 1 
.33 

. 01 

. 02 

• CO 
. 00 

.01 

. 01 

. 00 

. 01 

.53 
• ~2 

. 0 1 

. 03 

• ;:;0 
. 00 

· 0 0 
• CO 

. 211 

. 03 

.11 

.1' 

· 00 
. 00 

.00 

.00 

. 00 

.00 

LI NE 17 

. 01 

. 0 ' 

.03 

. 02 

. 01 

. 03 

. 0 I 

. 05 

u,..[ 22 

. 02 
• Db 

. OJ 

.os 

.C' 
. 11 

.03 

. Db 

. 01 

.09 

L I N[ 6 ~ 

.11 

. bl 

.0' 

.Ob 

. 01 

. OJ 

LlfloE &5 

.OJ 

LI t.[ 129 

.D' 

- 89 -

. 00 

. 00 

. 00 

.00 

.02 

.02 

. 00 

.01 

.00 

. 00 

. 00 

. 00 

.01 

. 00 

.0' 

. 05 

.0' 

. 0 3 

.01 

.03 

.00 
. 00 

.01 

. 00 

. 02 

.01 

.03 

. 01 

.00 

. 01 

.01 

.01 

.01 

. 00 

.00 

. 08 

· " 
. Ob 
.1 , 

.10 

.09 

• I 1 
.11 

.Db 

.DS 

.l' 
. 19 

. 2S 

· " 

.11 

. 29 

.1 0 

.51 

.Db 

." 

. 08 

. 23 

. 11 

.11 

.09 

.05 

.13 

.11 

1 . 0 
I . s 

I ., 
1., 

1.1 
1 ., 

'·0 .s 

, .' , .. 
I.' '01 

, .. 
1 . 5 

,., 

I.' 

I.' 

, .1 

, .. 

.8 

2.0 

b.8 

5.' 

8.0 

5.8 

b.b 

, .3 



TABLE 6B--QUALITY OF WATER IN THE LAVACA-TRES PALACIOS ESTUARY, 

19 76 WA TE R Y[AR--CONTINUEO 

NUTRIENT AND OTHER ENVIRONHENTAL CHARACTERISTICS 

I 
I 
I 
I 

OAT( I 
OF I I I DEPTH I 

COLLEClION ITIHEISITEIIH[lERSII 

FE-B 02, 76 151 ') 

Ap e 12, 76 1535 

JLN 10, 1b 0811 5 

lL G l1,76 0855 

OCT 23, 75 1020 

rE B 0 2, 76 ISl a 

AP I; 13, 7b 

J mJ l a , 7b 1025 

At. G 17, 1b 10 25 

0 1... T 23, 15 09115 

FE B OJ, 76 

Ape 13, 76 0900 

1000 

.a Lii 11, 7b 1000 

~ C! 21, 75 1335 

fE_ B OJ, 7b 0900 

AP P IJ, 76 0 81 0 

Jt.N 10 , 16 0 911 0 

.al e; 17, 16 091 0 

DC! 21. 75 1305 

fE e <) 2, 7b 1ll2 n 

tPIol 12, 16 1505 

Jl.N l a , 76 

AU G I L , 11:> 1510 

2 

2 

2 

J 

J 

2 

2 

2 

2 

2 

2 

2 

2 

• 

• 

• J 

• J 

• J 

• J 
1.8 

oJ 
2.1 

oJ 
1.' 

• J 

• J 

• J 

• J ., 
• J 

1.5 

• J 
1.5 

• J 
2. 1 

• J 
1.2 

.J 
11.0 

• J 
10.7 

oJ 
11,0 

• J 

OIS 
SOL VEO 
SIL lCA 
l SI 02 I 
IHG/LI 

.2 

1 •• 

8.2 

5.' 
6. 0 

.2 . , 

. 8 

.8 

6.' 
5.5 

1.5 
101 

,. , 
' .J 

.2 

.1 

.5 

.5 

J • J 
J.' 
6 . 2 
6. 0 

5.5 
1 • • 

· 2 
.5 

'.2 
1. , 

6.0 

I 
I 
I 
I TOTAL 
INITRATE 
I IN I 
I I HG/L I 

I 
I 
I 

IAHHONI 1 I TOUL 
INITR OGENINITRITE 
I (NI I INI 
I ("GIL I I (l1G/L, 

LINE 129 CONTINUED 

. 00 

. 00 

. 00 

.01 

. 00 

.00 

.01 

. 00 

.00 

.00 

. 0 1 

.01 

.01 

. 01 

·00 

.01 

.00 

. 00 

.01 

.00 

.00 

. 01 

. 0 0 

. 0 0 

. 00 

.00 

.00 

. 0 1 

. 0 1 

·00 
. 00 

.01 

.00 

. 0 0 

. 00 

. 0 0 

. 00 

. 0 1 

.OJ 

.07 

LINE 1"3 

. 02 
·01 

. 06 

.l' 

. D' 

. 05 

. OJ 

.0. 

Ll,..[ Ib9 

.02 

.07 

.05 

.OJ 

LINE 190 

.00 

.01 

.06 

.0. 

.09 

. 05 

.09 

.06 

.01 

.12 

.05 
011 

.08 

.06 

.06 

.le 

- 90-

.01 

.01 

.01 

.00 

.00 

.00 

. 00 

. 01 

. 0 1 

.01 

.00 
· 00 

.00 

.00 

.00 

·00 

.01 

.00 

.00 

.00 

.00 

.00 

.01 

.01 

. 00 

'00 
.00 

. 00 

.00 

.00 

. 00 

.00 

.01 

. 00 

.01 

'00 
.01 

.00 

DIS
SOLVED 
PHOS 
PHORUS 
ORTHO , " 
(HG/LI 

TOUL 
PHOS
PHORUS 

'PI 
'"GILl 

.06 

.0' 

.08 

'09 

. 05 

.0& 

. 0& 

.09 

• 05 
. os 
. 05 
.05 

.06 

.05 

. 02 

. 06 

.06 

." 
'0 6 
.06 

.07 

. a. 

.OJ 
• O' 

. os 

." 

. 06 

.10 

.OJ 

. OJ 

.05 

I 
BI0- I I 

ICH[HICALICHEHJCALI 
I OXyGEN I OXYGEN I TOTAL 
I OEHAND I DEHAND 10RGANIC 
I (B OOI I ICOOI I ClRBON 
I '"GILl I (HG/LI I I" G/LI 

2.8 

1. J 

2.1 

.5 

1 .6 
2.6 

2.0 
2 . 6 

1 •• 
1.0 

2.8 
1.8 

.8 
1.0 

1 • J 
1.0 

1.6 
.9 

. 8 
1.0 

1 • J 
1 .5 

.9 

.1 

1. , 
1 •• 

1.6 
1. , 

1.0 
.8 

1 .5 
2.2 

1.0 

5.2 

5.8 

6. 1 
7.6 

••• 
20.0 

9 .7 

5.8 
6.J 

'.8 
5.8 

6. , 



TABLE &a- - QUALITY or WATER I~ THE LAY ACA -T RES PA LAC I OS EST UARY , 

NUTRIENT AND orHE~ E~vlR ONM(NT A L CHARACT ERISTICS 
------------------------------------------------ ------------------------------------------------- --------------. 

I 
I 
I 
I 

OAT( I 
uf I I I OEp T H I 

CO LLEC TION ITII'1E ISITEI(HETERSII 

AuG I t. , 1& 151 0 

OtT 21, 1~ 1220 

Fl B 0 3, 7t. 0 83 0 

API;! 13, 7& 8 85 0 

JLN 10 , 7& 12~O 

Allf. 17 , 7(: 

0(TZl , 7~ 1710 

rl B 02 , n IS3 0 

171 5 

Jt.N J 'iO . 76 IS20 

1635 

OCT 2 1, 15 155 0 

rER C2, n 1630 

'J' I; 1 2 , 1& 162 Q 

JL 'j D9 , 76 I~O O 

.ll r. 1 L> , 76 1735 

fE S. OZ . 1L 1200 

12 0 5 

OCT ~ 1. 75 0930 

Fl B .) 2, 7& 121 Q 

A I'-~ 1 2 , 76 13 00 

J UN 09 , 76 11135 

.l I.G 16 , 76 12 35 

OtT 21, H 111 0 

, 
, 

, 

2 

2 

2 

2 

2 

2 

2 

2 

2 

3 

2 

10.7 

.3 

.3 

.3 

.3 

. 3 

.3 

. 3 

.3 

., 

.3 
1 . 8 

03 
1.2 

.3 
1. , 

., 
1 • • 

.3 

DIS 
SO L VEO 
S ILICA 
( SI 0 2) 
(MG/LI 

1.8 

13 . 0 

' .9 

13 . 0 

., .. , 

I 
I 
I 
I TOTAL 
INlTRATE 
I (N) 

I (I'1G/L I 

I 
I 
I 

UHHONIA I TOUL 
INITROG(NINITRIT( 
I 0., I IN I 
I (H G/L I I (H~/ L I 

LINE 19 C CONTINUED 

. 00 

. co 

. 00 

. 00 

. 0 0 

. 00 

· 00 

. 00 

. 00 

. 00 

. 00 

. 00 

.00 

. 00 

. 00 

. 00 

. 00 

.00 

. 00 

. 00 

. 00 

. 0 0 

. 00 

. 00 

. 00 

. 1: 1 

.14 

Ll NE ZOO 

. 0 1 

. 0 7 

. 0' 

. 08 

.07 

LJhf 229 

.01 

.01 

.0' 

. 0. 

. 0' 

LIr.( 26~ 

. 0 1 

. 0 2 

. 0. 

.0' 

LJ t.E 299 

. 0 2 

.02 

LI t.E 300 

.01 

. 02 

.04 

.01 

. 0 7 

. 0 7 

.02 

.0' 

.0' 
Ll NE 320 

.0' 

- 91 -

. 0 1 

.00 

.01 

.0 1 

. 00 

.01 

.00 

. 01 

.01 

.00 

.0 1 

.00 

.01 

. 0 1 

.00 

. 0 1 

. 01 

.00 

.00 

.01 

.01 

.01 

. 00 

.00 

.01 

.00 

. 0 0 

OIS
SOLVEO 
pHOS
PHOPUS 
ORTHO 

IP, 
II'1G/LI 

TO T AL 
PHOS 
PHOR US 

IP I 
I H GIL I 

.0' 

. 06 

. 0' 

. 03 

.09 

.0 ' 

. 0' 

.0 3 

.06 

. 09 

. 06 

. 0' 

.04 

. 04 

. 0 7 

.0' 

.07 

.04 

.03 

. 0 3 

.02 

. 0 1 

. 0 3 

.0' 

.07 

I 
I BIO - I I 
!CHfHICA LI CH (H ICAl! 
I OXYGEN I OXYGEN I TOTA L 
I OEHAND I DOUNO IORGANIC 
I IB OOI I ICODI I CARBON 
I (HG/LI I IMG/LI ! 'MG/LI 

.7 2.' 

3.6 

1 . 6 

1.1 

1 . 4 11 . 0 

.9 3.0 

2.5 '.6 
2.7 

1.6 

2.3 6 .2 

1.2 6 .4 

' .4 
1.' 
1 ., 

1.3 9.2 

1.0 ' .0 

101 

1 .0 9 . 2 

1.2 

1.3 

·7 

101 

.9 6·0 

1 . 3 



TASLE 63 --QUALITY Of WATER IN THE LAVACA-TRES PALACIOS ESTUARY, 

1976 ~ATER yEAR- - CONTINUEO 

NUT RIENT AND OTHER ENVIRO NMENT AL CHARACTERISTICS 
-~------------------- -- ---- - -------- ---------------------------------------------------------------------------

I 
I 
I 
I 

OAT( I 
or I I I DEPTH I 

CO LLECT ION ITIM[ISIT['IP~[T[RSII 

fEe 02, 7t, 1'+15 

AP~ 12, 76 1530 

Jl.N 1[,. 76 11 S5 

Olf 21, 75 1255 

rt.B 0 2 , 76 1300 

t.H~ lZ, 76 

Jl.t. l a , 76 1025 

Oll 21, 75 IllS 

fl B OZ , 70 IZlS 

IHO 

JLN I e , H. 11 Z5 

AI,..G 16 , 76 1115 

oc r ZI. 7~ 10'+5 

fEB 03 , 7b 0855 

AFR 13, 70 0920 

JlJN 10 , 7b 1050 

10Z 0 

FEB 03 , 76 0955 

JlJN 10, 7& 1030 

llJG 17, 76 1055 

2 

2 

2 

2 

2 

2 

1 

2 

2 

2 

2 

2 

1 

. ] 
1.2 

.] 
1 •• 

· ] 
1.2 

· ] 
'. 9 
· ] 

, . 0 

· ] , . c 

· ] , .. 
.] 

]. , 
· ] ].' 
· ] ]., 

.] 
].7 

· ] 
3.7 

10.7 

· ] 
l Z.2 

.1 

0 1S
SOL VEO 
SILICA 
ISI0Z1 
IH('/LI 

.9 

2.S 

. 7 

•• 
2.S 

2 . S 

• S 

.2 

3 . S 

• S 

I 
I 
I 
I TO 1 AL 
INITRATE 
I INI 
I IMG/L. 

I 
I 
I 
'AMMONIA TOTH 
INIT ROGEN INITRITE 
I t Nit IN I 
I IMG/LI I 'MG/LI 

lI~E 320 CONTINUEO 

. 0 1 

.00 

. 00 

.uO 
· co 

. 00 

. 00 

. 00 

• .. 0 
. GO 

·GO 
.GO 

, liD 
. GO 

. GO 

. 0 0 

.00 
• 00 

.00 

. 00 

·00 
.00 

• 00 
• CO 

. 00 
• 00 

. 00 

.00 

.01 

.00 

.00 

. 00 

.00 

.CO 

. 0 1 

.01 

. OS 

LINE 3D 

.01 

. 10 

. 0] 

.05 

·OS 
.OS 

. OS 

.21 

LINE 350 

.02 

.01 

. 02 

. 0' 

.OS 

.0' 

.os 

. 07 

lIN[ 375 

. 01 
'01 

.0] 

. 0 • 

.O S 
oi l 

.0. 

.1 0 

.Il 
• 09 

LI NE 397 

.09 

.0 ' 

.07 

. OS 

.Il 

·92· 

.01 

. 02 

.00 

.00 

.0 1 

.00 

.00 

. 01 

.00 

.00 

. 0 1 

. 0 1 

.00 

.01 
• a 1 

.00 

.00 

· 00 
.01 

.01 

.01 

. 00 

.00 

.01 

.0 1 

. 00 

.01 

'00 
.01 

.00 

.01 

. 01 

.07 

. 01 

.01 

. 00 

DIS 
SOLVEO 
PHOS 
PHORUS 
OR TH O ,p, 
IM6/LI 

rOTAl 
PHOS
PHORUS ,p , 
I HGIL I 

. OS 

. 0' 

.OS 

.09 

• aS 
.05 

.OS 

.OS 

• a 7 
• a 9 

.02 

. 0 ] 

. 02 

. 0] 

.OS 

.O S 

. OS 

. 0' 

·0' ." 
.02 
.0] 

. 0] 

. 0 2 

.OS 

.05 

. 01 

.02 

. 0] 

I 
6 I 0- I 

' CHEMIClLICH EHI CAl l 
, OXYGEN I OXYGEN J TOTll 
I OEHANO , OEHAND 10RG ANIC 
'16 0QI 'I COO I ' CARBON 
, IHGILI I {HG/ L I I I",G/LI 

2 .1 

1.2 

1. ] 
1.] 

1. 9 

1 .2 
101 

. 9 
1.2 

.1 

.1 

1.0 
.S 

.9 
1 • a 

.' 1. 0 

.1 

•• 
.9 
.9 

•• .. 
.' 1.2 

1.1 
1.2 

.5 

5.' 

s.s 

5.2 

S. 7 

1 •• 
3.' 

'.2 



OAT[ 
Of 

COLLECTI ON 

TABL[ bB - -~UALITY Of WATER I h TH E llVlC A- TRES PlL l CIOS ESTUARY , 

I I I 0[, TM 

191b _IT[R TEAR -- CO~TINUEO 

NUTRIEhT A~D OTHER ENVIRONMENTAL CHARACTERIS TICS 

I I I 015 -
I I I SOLVtO 
I 0 1 5 - I I pHOS - TO T lL 
I SOL VEO I TOTAL [ lH"'CNU I TOTA L PHORUS PHOS -
I SILICA ["' I TRAT( [NIT ROGE~ I NI T RITE ORTHO PHORUS 
I 151021 I tN! I 'N t I t N t !PI tP t 

ITIHE ISITE IIHETERSII IM G/l) I I HG/ L I I 1t' (> 1l1 I ( I'!G/ LJ (H Ci/ l) (HGIlI 

I 
I 810 - I I 
ICHEHICAL ICH[MIC AL I 
I OXYGEN I OXYGEN I TOTAL 
I OEM AND I OEHANO I ORG ANI C 
I IB OO) I ( COO) I CARBO N 
I PtG/l) I I l'lCi Il I I (HG/ l l 

--------------------- ------------ --------------------------- ----- --- ---------------------------- ---------------

AL r:. 17. n 10 55 2 10.7 

'" 0' . " 12115 2 · , . s 
6 .} · , 

". lJ . 76 101 0 2 oJ .} 

6 . 2 .1 

,J llj 10 . n Q93 J ., · , 
6 . 2 · , 

& lo r. 17. 76 1300 ., ' . 7 
7 . , 1 . , 

fUi OJ . 76 09JO " oJ . 5 
10 .1 

JLN Ie . '0 1010 '. · , .} 

12 . 2 

ol e 17. 76 112 0 " · , •• 11.3 

l I~ E 397 CONTINUEO 

. 00 . 10 

lI/·E '00 
- -------

. 00 .1 1 
• CO · 0' 

. 00 . 05 

. ;::0 . 0& 

. 00 .05 

. 00 .21 

. OJ . 09 

. 00 . lJ 

Ut.E 90 3 
- - --- -- -

· 00 . 08 
. 00 .07 

. 00 .11 

. OJ .t5 

. 0 1 . 09 

. OJ .lJ 

- 93-

. OJ 

. 0 1 

.01 

.OJ 
• 0 1 

. 00 

.OJ 

. 00 

. 01 

. 0 1 
• 0 1 

.00 

. OJ 

. 00 

. 00 

. Db 

.06 

.OJ 

. OJ 

. OJ 

.0' 

. 05 

.OS 

.0' 

.06 

'0 1 
. 0' 

." . OJ 

., 

1 .2 
1.0 

.9 

•• 
•• 

1 . 2 

1.1 
1 . 2 

1·' 
•• 

1 ., 
1.t 

., 

.5 

'.2 
5 . 0 

103 
1 . 5 

,., 
7.2 



OA'E 
or 

COLLEC TION 

OLl 23. 7~ 

rlB 0 3. 7b 

A"' M 13. H. 

.J1.>N 10 . 16 

AliG 1', 7b 

Ol T 2l.75 

rE e Ol , 76 

,,~~ ll. 1t: 

.JLN Iv. 16 

lL G l7, 76 

OCT 23, 15 

u :. !;> ll. 7t. 

Oll 23. 15 

HB OJ. 76 

"P I< 1]. 7b 

.JL N la, 1& 

ALG 17, 1b 

OlT 21,75 

rl f!. J 2 , 7t> 

/IF' .. 12. 76 

TASLE t>C--QUALITY OF WATER IN THE LAVACA-TRE~ PALACIOS ESTUaRY, 

I I 
1 SPECIFIC 1 
1 euN- 1 DIS 
louCHNCE I ~OLVEO 
1 ("leR D. ICALCIuM 

DEPTH 1 MHOS) 1 ,(,\1 
ITIMEISITEI(p'l(TERSIi ILAB) 1 (MG/L) 

1225 

113 0 

11,, 0 

1255 

IH O 

12 11 0 

1100 

11 05 

12]5 

1315 

1200 

10l O 

12 115 

1105 

10] 0 

1005 

1111 5 

1055 

III 2 5 

ISH 

08 11S 

08S5 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

It>70 
]... 8&20 

" 3. 0 

• 3 
3.' 
., 

' .7 
· , ,. , 

3.0 

.3 
2 . 7 

.3 
3.0 

.3 
2. , 

. 3 

· , 
· , 

• 3 

.3 

• 3 

. 3 

.3 

.3 

977 
3200 

'0' 
'" 
,"' 
"1 

7" 

'" 

760 
'76 

'I , 

"5 

'" 
357 
3.2 

,97 

'93 

llG OO 

699 0 

211 00 

lllbO O 

27200 

296 00 

2&1100 

]51100 

11 00 0 0 

11l&0C; 

2]5 00 

9 5.0 

8 11 .0 

l8 . 0 

55.0 

86.0 

61.0 

110.0 

220·0 

290. 0 

330.0 

120.0 

190.0 

1976 WATER YEaR 

CHE"ICAL ANALYSES 

DIS
SO LVED 
HAGNE -

SIUH 
(MGI 

tHG/LI 

1 OIS- 1 
I SOLVED I 
IsO OIuM "I 
1 PDTAS- 1 
1 SIu,", 1 
1 (HA"I() I 
1 (HGIl) 1 

LINE 17 

25.0 

Ib.O 

, .. 
3. , 

7 . 5 

LIJI,E 22 

11. C 

'.' 
'.7 

12.0 

LI NE t>5 

LINE 8 5 

LlJl,E 129 

590.C: 

880 . 0 

960.0 

]00 .0 

5]0.0 

·94· 

BICAR
BONATE 
( HC031 
(MG/LI 

332 

310 

122 

1'0 

305 

Z32 

1 28 

155 

283 

159 

13. 

l' 1 

II, 

1'1 

I 
I 
I D I 5-
I SOLvED 
IsuLFaTE 
1 I ~041 
1 IHG/ll 

.1 

39 

12 

1. 

1. 

15 

12 

21 

12 00 

1600 

210 0 

.20 

1000 

I DIS-
I S OLVE D 

015- 1 ~OllOS 
SOLVED I ISU" OF 

ICHLORIOEICONS TI
I tell fTUENT$) 
I (M G/ L I I '"GILl 

370 

230 

.3 

38 

7J 

" 

5. 

35 

8500 

13000 

14 000 

II 900 

7800 

'.7 
.7. 

253 

, 15 

, l' 

23 5 

21' 

51' 

15600 

2]'100 

25800 

88 30 

114200 



DATE 
Of 

C.O LL [C liON 

OCT 23. lS 

fE B ~2 . 10 

JUN 1 ..... lb 

AuG 11. lb 

O(.T 21. lS 

J LN l L. . lc 

AL.G 11 . lc 

00 11 . 15 

feB 0 2 , lc 

AP t? 1 2 , lb 

JIN I e. , lc 

AuG I b , 16 

Ol T 2 1, 15 

f[ S OJ , lb 

Af- ~ 13, 70 

JL. tI 10, lb 

.f. I. G 11 , 10 

OtT 21 . 15 

ru'l [' 2. 16 

TABLE bC --OUA LITY Of WATER IN THE LAVACA-T R ES PALACIOS ESTUARY. 

I I 
I SPECIFICI 
I CON - I OIS-
10uC TU.CEI SOLVED 
11HICR O- I CALCluM 

I I I DEPTH I MH OS) I teAl 
ITIHEISITEllI"IETE.RSli IUBI I IHG/LI 

1020 

15 1 0 

0920 

1 025 

1335 2 

0900 2 

OB30 2 

2 

09 3 0 2 

1305 

-
15 05 

09 1 5 

15 1!J -

1220 5 

081 0 5 

0850 5 

12"0 5 

5 

1710 

15 JO 2 

. 3 
1.2 

" 1. 8 

" 2.1 

· , 
1. 8 

., 

.9 

., 
1. 5 

· , 
1.5 

· , 
201 

· , 
1.2 

" 11. 0 

· , 
I e . I 

.3 
10.7 

03 
10.7 

. 3 

.3 

" · , 
· , 

. 3 

31500 
33500 

3S400 
J5800 

42 70e 
4 28 Ga 

22 100 
2b200 

28300 
29 100 

J5600 
35700 

.30bOQ 
31 1 00 

.3 1300 
3 1200 

35800 
4SS0( 

30600 
41600 

33300 
SO bO O 

28500 

'10900 

'12300 

3S600 

339 00 

2 100 0 

27300 

25 0 .0 
230.0 

300.0 
290.0 

HO.O 
350.0 

170.0 
210.0 

230 . 0 
2110. 0 

210. 0 
ZlO.D 

300.0 
3 10 . 0 

3 50.0 
350.0 

250.0 
260 . 0 

250.0 
260.0 

130.0 
380 . 0 

290.0 
370. 0 

200.0 
330.0 

200.0 
390. 0 

220.0 

197b WATER YEA R--CONTIHUEO 

CHEMICA L ANALYSES 

DIS
SOLVED 
MA GNE

SlUM 
I MGI 

CH Il/ L I 

I at s - I 
I SOLVED I 
I SODIUM .. I 
I POTAS- I 
I SlUM I 
I C NA"II, I I 
I IH~IL' I 

Lll\E 14 3 

880.0 
670 . 0 

1000.0 
1 OOtio 0 

410. a 
570.0 

be 0 . 0 
71 0 .0 

UH 190 

79 0 . 0 
8 2 0 .0 

930 .0 
940. a 

990 . 0 
99[; . 0 

120.0 
7 50.0 

100.0 
7 50 . 0 

600.0 
130 0 . 0 

920 . 0 
1 2CO.O 

73 C. a 
1000 . 0 

780 . 0 
1 1100.0 

L lt.( 200 

Ll NE 229 

bl O. O 

·95 -

I 
I 
I OIS 

SICAR- I SOLVED 
80NATE I SULFATE 
CHe03) I IS 04 ) 
II'tG / U I CH G/U 

161 
160 

13_ 
131 

12_ 
13_ 

1_' 1_' 
" 0 1 _ , 

,,8 
150 

1" 
1" 

1" 
1" 

159 
1" 

1" 
151 

190 

138 

1600 
1500 

16 00 
1600 

2200 
2200 

1000 
1300 

1300 
1400 

1600 
16 00 

1900 
2 00 0 

2200 
2200 

1500 
150 0 

1500 
1500 

1600 
2300 

17 00 
11100 

1400 
2000 

16 00 
21100 

8_0 

1200 

I I 01S-
I SOLVED 
I OIS- I SOLIDS 
I SOLVED IISUM OF 
ICHLORIOEleONSTI
I c eLi I TUENTS, 
I CMG/~) I IMG/LI 

11000 
110 00 

13000 
13000 

160 0 0 
15 000 

7200 
9300 

10000 
10000 

11 0 00 
110 00 

140 00 
14 0 00 

150 00 
15 0 0 0 

11 000 
11000 

11000 
11000 

1 2000 
15 000 

14000 
lI!!O OO 

11 000 
15000 

11 0 00 
20000 

6 4 00 

9400 

20600 
20000 

23100 
23100 

13100 
16100 

17900 
18400 

20600 
20000 

25200 
25 4 00 

27300 
27300 

1 9 800 
19800 

1 9 900 
19900 

2 1900 
27600 

211600 
32200 

19 5 00 
Ib600 

20300 
35700 

11500 

Ib9 QO 



U ,l.Tl 
OF 

CO LLEC T I ON 

I\fJ l'i 12, 70 

J LtJ C9 , 7b 

6 1..6 I b , 76 

Oll 21, 1!1 

HB U2, 7b 

AP lt 12. 76 

JlJ'J O~. 16 

A ( {. 16, 16 

rE e 0 2 , 1b 

AI..G 1 6 . lb 

OCT 2 1. 75 

6J-R 12, 7b 

J l.'1 09 , 7b 

h G 1b, lb 

all 21. 7!. 

H S 0 2 , 70 

AP R 1<:. lb 

.lV' 10. 10 

OlT 21. 15 

FEB 0 2, 16 

A,.. P 12, 1b 

.l lJN 10. 76 

OCT 2 1 . 1!1 

HBLE 6 C--C UALlTV Of · .. ATER IN THE U 'OCl-lRn PALlCI OS ESTUARY, 

I I 
I SP(C lrtcl 
I CON - I DI S-
10UC TANCEI SOLVE D 
IIM!CP O. ICALCIUM 

I I I DEPTH I ",HOS I I lCAI 
ITI"' E ISIT(III1ET(R S II ILA B I I II1G I LI 

1 976 .ATE R YElR -_ CO~TINUE D 

CHEHICAL ANALy SE S 

DIS
SOLVE 0 
H,6. GN E -

Sl UM 
I KG I 

I HG/L I 

I DB - I 
I SOLVE D I 
ISODIUM ·1 
I POllS - I 
I SIUH I 
I I NA. K I I 
I I"G/ ll I 

6IOR 
SON A lE 
I HC031 
I "GILl 

LINE 229 CONTINUED 

171 5 

152 a 

163 5 

155 0 

lbl O 

162 0 

1" 00 

1735 

1200 

12 05 

09 30 

12 Hl 

13 00 

l11l5 

1235 

111 0 

1" 1 5 

153 0 

1155 

1255 

1300 

1025 

1,,"0 

IU S 

, 

, 

, 
, 
, 
, 
, 

, 

J 

J 

, 
, 
, 
, 

, 

• J 

• J 

.J 

. J 

• J 

.J 

• J 

• J 

• J 

oJ 

• J 

• J 

• J 

• J 

• J 

• J 
1. , 

.J 

• J 
• • 9 

36800 

2!.200 

llioa 

29100 

~3200 

39 100 

28000 

15 000 

36'+00 

2"100 

38700 

32900 

25200 

3611 00 

311 1 00 

2 JII 00 

2bll OC 

38300 

39900 

II OICO 
39900 

30200 

27300 

It 1500 
II 1600 

32 0 . 0 

210.0 

as.o 

120.0 

300.0 

200.0 

290 . 0 

280.0 

210 . 0 

210.0 

lbO·O 

310.0 

330 .0 

2'+0.0 

230 . 0 

88(, . 0 

22U.O 

34 0 . 0 

L Jt..E 299 

51 0 .0 

L1""E ~oo 

LI N( 320 

820 . 0 

830 . 0 

5 4 0 . 0 

600.0 

LINE 3JJ 

9bO . 0 

700.0 

bbO·O 

L1~E 350 

- 96-

1", 

1' . 

lSI 

152 

1 so 

1'5 

180 

19' 

1" 
,"5 

"9 
1.1 

1" 

1 " 

I 
I 
I 0 I S -
I SOL vEO 
I SULFITE 
I 150 .. 1 
I II1G/L) 

1900 

1100 

.50 

1700 

11 00 

1100 

1500 

1100 

1300 

1800 

2000 

Z100 

HOD 

130 0 

I I 015-
I I SOLVEO 
I 015 - I SOLlOS 
! SOLVED !IS U" Of 
ICHLORIOE!CONSTI
I I Cll ! TUENTS I 
! II1G/LI I I"G/LI 

13000 

8800 

3500 

52 00 

111000 

8500 

12 000 

12000 

7900 

9100 

13000 

1'+000 

1'+000 

110 00 

HOD 

ZJ600 

151100 

9320 

211800 

1 S200 

21800 

211100 

111600 

16100 

2lS00 

2St/OO 

25500 

19300 

175 00 



CAll 
or 

COLL.EC tION 

rl p 02 , H. 

t. fdJ 12, 7(0 

Ji-t l a , 70 

AL e. It., 70 

OlT 2 1, 7S 

rlE :J 3, 70 

J lN l a , 7b 

AL(' 11,7b 

f[ E 01, 70 

JLN l a , 7 ... 

AL G 17. 71. 

HB 03 . 70 

UR 13, 76 

Jl' N la , 7b 

,ILG 17. 7b 

rlB 03 , 7l 

J LN la, 76 

,IUCo 1 7 , 76 

TABLE 6t--QUALITY OF WATER IN tHE LAVACA - TRES PAlAtIOS E STUARY, 

I I 
t SPECIFIC t 
1 CCoN- I DIS 
l OuC lA Ncrl SOL VED 
I (MICRO- 1 CAlCI UM 

1 1 I DEPTH I MHOS , 1 CCAI 
I TIME I SI T[ IIJ1 E TER S II ILABI 1 IHG / LI 

DIS 
SOLVE 0 
HA GN t -

SIUH 
I HG I 

( MG/ L I 

I 01 S- I 
1 SO LVED 1 
I SODiuM '1 
1 POllS- I 
I SI UM I 
I I NA. II) I 
I (MG / LI I 

LINE 35C CONTINUED 

123 S 2 

1 33 1) 2 

1125 

1315 2 

10115 2 

0855 2 

0920 2 

1050 2 

10 2 0 

Q9S S 2 

1030 2 

105 5 2 

1 245 2 

10lD 2 

0930 2 

1300 2 

0930 119 

1010 49 

11 20 11 9 

· , 
· , ,. , 
· , ,. , 

.3 , .7 

· , 
10.7 

· , 
12.2 

· , 
10.7 

· , ' .2 
· , ' .2 
., 

7., 

· , 
10.T 

· , 
11.3 

38&00 
36700 

43&0[; 
43000 

3&3CG 
37 4 00 

3&TDO 
37900 

42700 
1111300 

43 200 
49 '400 

1IZ70G 
4 2900 

39900 
1118 00 

1i1SO O 
1i73CO 

S0'400 
50600 

II~SOO 

115900 

SQlloe 
SOlDO 

11350 0 
'i lo OO 

4 114 00 
1111600 

411900 
48100 

50800 
52S00 

" 118 00 
4811 00 

~ 3 GOO 
52 100 

3S0.0 

340.0 

3~0.0 

300.0 

330.0 

390 · 0 

350.0 

II 10.0 

310.0 
390.0 

330.0 
330.0 

330.0 
3110 . 0 

330 . 0 
li OO .O 

"00.0 

420 . 0 

U f'II( 375 

93 0 .0 

11 00 . 0 

1000.0 

93 O. a 

1000.0 

U"E 397 

1200.0 

1000.0 

1 300. D 

1 2C(; . 0 
1200 . 0 

1 000 . 0 
1000 .0 

11CO.O 
1 000 .0 

990 .0 
1300.0 

1200 . 0 

11 00 . 0 

1100.0 

·97· 

BICAR 
BON ATE 
(HC031 
("GIL I 

16 0 

152 

1'2 

1" 

152 

IS O 

1" 

151 

ISO 
ISO 

1 38 
139 

1,. 
1" 

1 6 1 
IS' 

1" 

I 
I 
I OIS-
I SO L vED 
ISULFATE 
I (Salt' 
I (HG/L) 

1700 

2200 

2200 

19 00 

2000 

2&00 

2700 

2500 
2000 

23 00 
2300 

2200 
2200 

2 00 0 
2600 

2600 

2200 

2 6 00 

I I OH-
I I SO L VEe 
1 OIS - I SO L IOS 
I SOLVED I (SUM Of 
ICH L QRIOE l tONST I
I ICLI I TUEHTS) 
I ("G I ll I (MG/ L ) 

15000 

16000 

IS OOC 

14 000 

Iso ao 

18 000 

17 000 

20000 

18000 
18000 

1&0 00 
1 &000 

1&000 
17000 

1 5000 
19000 

18000 

1 TOOO 

21000 

26600 

29100 

27ltOO 

25100 

27100 

3 2 7QO 

10200 

3590 

JZ600 
32700 

28800 
28800 

285 0 0 
3000 0 

27100 
33800 

33700 

30100 

36800 



TASLE 60--QUA LITY Of WATER IN THE LAVACA-TRES PALACIOS ESTUARY, 

1916 WATER yEAR 

SELECTED IONS ANALYSES 

-----------.--------------------------------------------------------------------------------------------------

DATE 
Of 

COL LE C tION 

Oll 23 . " 

OCT 23. " 

ell 23. " 

OCT Z3. 15 

OlT ZI. 15 

Oll ZI, 15 

OCT 21. 75 

Oll 23. 15 

I 
I 
I 
I 
I 

I I I DEPTH I 
'TIME' S 1TE leMETERS)' 

1105 2 

10Z0 

C9~5 2 

09~5 

1110 2 

1550 2 

1255 

1035 2 

" 1.5 

" 1.8 

.J 
1.2 

• J 
11.6 

1.2 

1.2 

1. , 

oJ 
J. , 

I I 
OIS - I I 

SOL VEO I OIS - I 
AlUHI- I SOLV EO I 

HUH I ARSENICI 
tAli I U S) I 
IUG/LI' tUG/lll 

10 2 

20 2 

2 

, 

I I I 
I OIS- I I 

BOTTOH I SOLVED I BOTTOH I 
TOUL DEPOSIT I CAD- I TOTAL OEPOSIT I 
ARSENICI ARSENIC I MIUM 'CA OMIUH CAOMIUM' 

lAS ) I (AS) I ICO) I e CO) I ICO) I 
CUG/U I IUG/GHII I UG/ ll I I UGIL H IU G/GHJI 

LINE B5 

o 
( 1 0.00 

LINE 11+3 

1 0.00 

LINE 169 

o 
< 10. 00 

LI NE 190 

o 
8 ( 10. 00 

LINE 229 --------
( 10. 00 

l I liE 2.------ ---
, ( 1 0.00 

lINE JJJ --------
7 ( 10. 00 

LINE 31S 

o 
7 10. 00 

·98· 



TABLE bD--QUALITY Of WAT(~ IN THE LAYACA-TR ES PALACIOS ESTUA RY , 

191b WATER Y[AR--CONTINU[O 

SELECTEO I ONS ANALYSES 

---------------------------------------------------------------------------------------------------------------

DATE. 
or 

tO llECTI(jN 

Of l23,15 

OCT 23, 1S 

OCT 23, 15 

Oll 23, 1S 

OCI ZI . 75 

0(1 2 1, :"5 

ocr 21 , 75 

Ol T 23.15 

I 
I 
I 
I 
I 

I I I DEPTH I 
ITIM[JsITEII~[T[RS)1 

1105 , 

1020 

0945 , 

0945 " 

1710 , 

1 S SO , 

1255 

1035 , 

.3 
1.5 

• J 1. ' 

.3 
1.' 

• J 
11.6 

1. , 

1. , 

1. " 

• J 
J.4 

I I 
01S- I I 

SOL vEO I TOUL I 
CHRO - I CHRO- I 

tUUM I "IUM I 
ICR) I te R) I 
IUG/l) 1 CUG/l) I 

1.00 

. 00 

.00 

.00 

.00 

I I I I I I 
I I I I I I 

OB- I I aonOM I DIS - I I SO TTOM I 
SO L VE D I TOTAL I DEPOSIT I SOL VEO I TOT AL I DEPOSIT I 
COSAll I COSAl T I COSAlT I COPPER I COPPER I COPPER I 

I CO) I ICOI I ICO) I teu) I I CUI I teu) I 
I UG/LI I IUG/LII IUG/GI111 I UG/l) I I UG/l) I IUG /GI1) I 

LINE 85 

o , 
( 1 D. 00 10.00 

LINE 14 3 

o " ( 10.00 ( 10.00 

LINE 169 

o , 
( 10.00 < 1 0 .00 

LINE 190 

o 
( 10.00 ( 10.00 

l I"'E 229 

( 10.00 ( 10.00 

lINE 26 11 

( 10.00 ( 10.00 

LJt.E 333 

( 10.00 ( 10.00 

LY "'E 37S 

o " ( 10.00 < 10. 00 

·99· 



TABLE oD-~QUALITY OF WATER IN TH( L'YACA-T R(~ PALACIOS ESTUARy, 

197& ~'tER YEAR ~~CONtINUEO 

SELECTED IONS ANALYS!:S 

I I I I I 
I I I I I 
I 01S - I BO TTOH OIS~ BOTTO~ I DIS~ I BOTTOH I 
I SOL YEO I DEP OSIT I SOLYEO TOTAL DEpOS IT I SOL YEO I TOTAL DEPOSIT I 

DUE I (UNIOEI OHle(1 I RON IRON IR ON I L(A D I LEAD LEAO I 
uf I I I DEp TH I I CN. I IC NI I I FE I I FE I I FE I I t PB I I IPS I IPa l I 

COLlEClION I T IH( I SITE I !HET(RS I I IH G/UI I UG/GH II I iJGI L I I (UGIL I tUG/Gl'Il1 IUGIlII IUG/L I I UG/GI'II I 

-------~ --~-~- ~-------------------------------------------------- -------- --------------------------------------

LI"'E as 
------~~ 

Ol , 23, " 110 5 , • J 50 o 
1.5 .0 ( 10.00 

LINE '" -------~ 

OCT 23, '5 10lO .] 10 
I • • . 0 

LINE I.' --------
OCT 2], " 0 9145 , .] 50 

I.' '0 

LIIVE 190 
--------

OCT 2], 75 09 11 5 • J '0 
11.& · 0 

LI NE '" ----~---

ocr 21, 75 1710 I. , . 0 

LINE '6' 
-- --- ---

OCT 21, " 1550 , I. , .0 

L- I NE JJJ 
--------

OCT 21, TS 1255 I. , . 0 

LI NE 315 
----- ---

OCT 2], TS 1035 , .3 '0 
J.' . 0 10.00 

·100 · 



TA B L ( QO ··QU AL I T Y OF WAT ER IN THE LA VACA ·T R(S PALACI OS (STUARY . 

19 7 b loA T EI< Y[AR ··C ONT IN UEO 

SELECTED I ONS ANALYSES -_ .......... • ..• --_ . ... _._---_ . . _------------_._ .... _-----_.- .. _ .. _-----_._._._----_._-_._-----_._-------_ .. -_. 
I I I I I I I I 
I 0150 - I 0 1 50- I I BOTTOM I 0150 - I BOTTOH I I 01S -
I S.O L VEO I SOL VED I TOTAl I DEPOSIT I SOLVED I TOTAL DEPOS IT I DIS · I SO LvED 
I L I IH - I "AN · I "'AN- I "AN · I ME.R . I HER- M( R- I SOLVE O I STROH -

OA IE I IU'" I GAN[S( I c,.,,[S[ I GANE.SE I CURY I CURY CURY I NICKEL I nu" 
" I I I DEPTH I Ill) I IH HI I I H") I IMNI I (H G) I ( HG I (HG I I INI) I (SRI 

COLLEC TlON ITlH ( I s.IHI IH(l(RSII IUG/L 1 I CUGIl II I UG ILl I C UG/G" I I C UG/ L I I I UG /ll CUG/G HII tUG/lIl CUG/ l) -------_._--_ .... _._-----_._._ ... _-_._- .-.-._------ ---_. _ ..... _ .. _-------._-----_ ........ _._-._-.-----_._----_. -

LIM: 85 
------ - -

C" 23 , 75 l105 , .3 , 0 10 . 0 0 3300 
1 . 5 170 .5 

LI NE I" -_ .. __ .. 

ct , Z j I 15 1020 .3 100 3D . 0 0 3300 
I . e 300 1.5 

LIfo( Ib, 
-- --- _.-

OU 23, 15 0945 , .3 100 30 . 0 0 3300 
1.' 220 .2 

LI"[ I,D -----_ .. 
C" 23, 75 0 9 1+5 • 3 100 3D .0 0 3500 

11.6 b' O •• 
LI/.r 229 
- .. -- ---

0" , I, 15 1110 1.2 200 .0 

LIN( ' b ' .. _--_.-
0 " 2 1, TS 1550 0 2 1.2 150 . 0 

LJ t: ( 3ll 
.. . -----

Oll Z I, T5 1255 1 • • zo .2 

l J t.( 375 
.. __ ._--

0 " 23 , 75 1035 .3 120 " .0 0 3800 
3 •• 450 .3 

. 101 . 



TABLE &0 --OU AL1TY OF WATER IN THE LAVACA-TRES PALACIOS ESTUARY. 

I 
I 
I 
I 

OATE I 
OF I I I CEPTH 

COLLECTION ITII1EISJTElt~[TER511 

OCT 23, 7, 110 5 

OtT 23 , " 1020 

OtT 23, 75 09"5 

Ot T 23. 15 09"5 

OC T 2 1 , 7!> 1710 

OtT 2 1. 15 15 50 

OCT 2 1, 15 1255 

OCT 23, 15 103 5 

, 

3 

, 

2 

2 

2 

,3 
1. , 

.3 

. 3 
1.2 

1.2 

1. , 

.3 

3·' 

19 7& WATER YEAR--CONTINUED 

SELECTE D I ON S ANALYSES 

I 
I 

OIS- I 
SO L V(O I TOT AL 

ZINC I ZINC 
I ZN I I f ZN I 
I UG/Ll I f UG/lI 

20 

, 

'0 

10 

20 

I 
I 

BO TTOI1 I 
DEPOSIT! 

21'-1C I 
I ZN J I 

I UG/GI1I I 

LI NE 85 

10.00 

LINE 1"3 

20 .00 

Uh[ 1&9 

10 . 00 

LI NE 190 

20.00 

LINE ZZ9 

2[) . QO 

LI NE 26" 

20.00 

LI fIi[ B3 

( 10.00 

LI NE 315 

20 . 00 

- 102-



TA8LE bE--QUALITY OF WATER IN THE LAVACA-TRES PALACIOS ESTUARY. 

197b WATER YEAR 

INSECTICIOE AND HERaICIOE ANALYSES 

-----------------------------------------------------------------------------------------------.---------------I I I I I I I I I 
I I I I I I I I I 
I I I I 80 TT 01'1 I I I I I 
I I 80 TT OH I TOTAL I DEPOS IT I I BOTTOM I I BOTTOM I 

Cl ATE I TOT AL I DEPOSIT! CHLOR - I CHLOR- I TO T AL I DEPOSI T I TOTAL I DEPOSIT I 
0' I I I DEP TH ALDRIN I ALDRIN I DANE I DANE I 000 I 000 I OO( I OO( I 

COLLECTION I TIME I SIT E I (H (T(RS J I (uG/L I I (UG/KG II ( UG/L II {UG/KG I I { UG/ LI I IUG/KGJI (UG / LII IUG/KGII 

---------------------------------------------------------------------------------------------------------------
LINE Ib9 

OC T 23. 15 09"15 , .0 .0 .0 .0 

LIN( 190 

oc r 23. 75 Q9~5 11 . b . 0 .0 .0 .0 

LIN( 375 

OtT 21, 15 10"15 , .0 .0 .0 .0 

·103· 



197b ~AT ER YEAR- - CONTINUEO 

INSECT IC IDE AHO HERBICIOE ANALYSES 

I I I I I 
I I I I I 
I I BOTTO H I I BOTT OP1 I 
I BO TT OH I TOTAl DEPOS IT I BOTTOP1 TOT AL I DEPOS IT I 

~UTE I TOTAL DEPOS IT I OIE L- DIEL- I TO T AL O(P OS IT I HEPH- I H(PlA- I 
Of I I I DEP TH OCT 00 1 I ORIN ORIN I ENORIN ENORIN I CHLOR I CIoIL.OR I 

COLLECTION 11 1"(ISITCI'"ETERS II IIJG/ L I I I UG/IIG II IIJGI LI I I UC, /IIGII I UG/LI I IUG/IIG II I UG/ LII 1 UG /II G I I 
---------------------------------------------------------------------------------------------------------------

LINE , .. 
--------

'" Z.!. " 09115 2 '. 2 . 0 . 0 . 0 .0 

LI N[ ,90 
----- ---

at 1 ". IS U9 115 11 .6 .0 . 0 .0 .0 

LJt.( 31S --------
00 21 . 15 101,j5 2 , .. . 0 .0 . 0 . 0 

- 104 -



)976 ~A T [R Y(AR--CONTINUED 

I NSECTICID [ AND H[RaI CID[ ANA LYSES 
------------ ------------------------------------------------------------ ---------------------------------------

I I I I I I I I I 
I I BOTTOM I I I I I I I 
I TOl Al I O(POSITI I I I TOTAL I I I 
I H(P T6 - I H(PTi - I I gOTTOH I TOTA L I HE THYL I TOU l I TOTAL I 

ti ArE I (MLOR I CHLOR I TOUL I DEPOSIT I PU~A - I P ARA - I HALA - I DIU- I 
or I I O(PTH [POlCIOEl [POlllO(1 LI "O ANE I L1NOANE I TH! ON I THION I THI ON I INON I 

COLLECTION I TIME ISlT r IIH[TERS) I lUG IL ) I I UG/KG " lUG / l I I I UG/KG II l uG/ul I UGtL) I ( UG IL) I IUG t lll 

--------------------------------------------------------------------------------------------------------------_. 

LI "E 169 ----- ---

OtT 2J , 75 09~5 2 1.2 .0 .0 

Ll NE 190 
----- ---

OCT 2J , 75 09~ 5 • 11.6 . 0 . 0 

II NE 375 
--------

OCT 21 , 15 1011 5 2 J •• . 0 .0 

- 105 -



TAB LE b E--QUllITY OF WATE R IN THE LAVACA-T RES PALACIOS ESTUAR Y. 

I NSE CTI CI DE AND HERB ICI DE ANALYSES 

-------------------------------------------------------------------------------------------------------------_. 
I I I I I I I 
I I I I I I I 
I I I I I I I 
I BO TT OH I BO TT OM I I BOTTOM I I BOTTOM I 

OAT( I TOTAL DEPOSIT I TOTA L DEPOSIT I TO 1 AL I DEP OS IT! TOTAL I DEPOSITI 
OF I I I DEP TH PCB PCB I 2 . "- 0 2 ."-0 I 2.".5-11 2._.5-T I SIlVEX I SlLV[X I 

COUEe lION 11IHEISITE!IM£TERSII I UG /L1! luG/KG II I UG/ll IU G/KGI I C UG/l il IUG/KGI! C UG/L II I UG/K61 I 

l I N[ ., 
--------

OCT 23. 7, 1105 Z .3 . 00 .0 0 . 00 

Uh[ '"3 --------
OCT ZJ, 75 1020 3 .3 .00 .00 . 00 

L. I /liE 109 
--------

OCT ZJ, 75 09115 Z 1. Z . 0 

II r.E 190 
----- ._-

OCT ZI , 75 1305 03 . 00 . 00 .00 

OCT 23 , 75 0 9115 • 11. f> . 0 

LI NE 229 
--------

OCT ZI, 7; 171 0 Z .3 . 00 .00 .00 

lI"'E ZO. 
--------

OCT 21 , 75 1550 Z 03 . 00 , 00 .00 

lI"'E 333 
--------

OcT 21, 75 1255 .3 .00 . 00 .00 

L.I"'E 375 
----- ---

o(.r 2 1. 7S lOll 5 z . 00 . 00 .00 
. 0 

- 106 -



TAB LE 6[--wUALlTY o r WAT£R IN T I-( LA VACA-TRES PALACIOS ESTUARy, 

197& WA TER Y(AR--CONTINU[D 

INSECTICIDE AND HERBICIDE ANALYSES 

--------------------------------------------------------------------------------------------------------------
I I I I I I I I I 
I I I I I I BD TT 014 I I I 
I I BOT TOM I I I TOTAL I DEPOSIT I I BOTTOH I 
I 101 A L I o ( POSITI I BOTTOM I ME THYL I METHYL I TOTAL I oEPOS IT 1 

OAl[ I TO)' A- I TOX A- I TOUL I DEPOS IT 1 TRI- I TRI- I TRI- I TRI - I 
OF I I I DEPTH I PH[NE I PH[ NE I ETHIOh I ETHION I THION I THION I THI ON I THION I 

COLl[C lION ITIMEISIT[ICH [ T[R$II CUG/L II IUG/KGI I IUG/lIl_ I UG/MG II I UG/LI I IU G/KGII I UG/L II IUG/KGI I 

LI NE 85 
----- ---

OCT 23 . 75 1105 2 1. , .0 .0 

LI NE. '" -- --- ---
OtT 23. 75 1020 1.' . 0 .0 

L I N( 169 -- --- ---
OCT 23. 75 0914 5 2 ,.2 O. 

LI NE 190 
----- ---

OtT 23. 75 09145 11.& O· .0 . 0 

L J I.E 229 
----- ---

OtT Zl. 75 1710 2 1.2 . 0 .0 

LI NE 2.' 
----- ---

OtT 21. 75 1550 , 1 . 2 . 0 .0 

L 1 "'E ;;53 
----- ---

OtT 21 . 75 1255 1 •• . 0 .0 

LIN( :75 ----- ---
OtT 21. " 10"5 , .. ,. . 0 .0 

. 107 . 
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Guadalupe Estuary 

The Guadalupe estuary, which has an area of about 210 square miles (544 km2), consists of 
the tidal parts of the Guadalupe River, Mission Lake, Guadalupe Bay, Hynes Bay, San Antonio 
Bay, Espiritu Santo Bay, Mesquite Bay, Victoria Channel, and part of the Intracoastal Waterway 
(Figure 8). At mean low water, the Guadalupe River is about 10 feet (3 .0 m) deep; Mission Lake, 
Guadalupe Bay, and Hynes Bay are less than 3 feet (1 .0 m) deep; San Antonio Bay is less than 6 
feet (1 .8 m) deep; Espiritu Santo Bay is about 8 feet (2.4 m) deep; Mesqu ite Bay is about 4 feet (1.2 
m) deep; Victoria Channel is more than 8 feet (2.4 m) deep; and the Intracoastal Waterway is about 
15 feet (4.6 m) deep. 
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Figure 8.-Data-Collection Sites in the Guadalupe Estuary 
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------------------------ ------------------------------- ---------------------- --- ---------- ------- ------------.-

Ll NE '" C ON TlN UEO 
-------------------

FL . c:. , " 0830 , '" J8000 16.9 8.3 7.' " '0. 

AP" 13. " 1?2 0 , .3 ... 3000 Z .... 2 .. , ••• " 10 . " '" 43uOO 24 . 2 .. , •• 1 " '0 • 

"IN 0" , " 125 5 oJ BODO 21 01 7. , 1 0 ' 1 0 . •• , .. 37eoo 26.8 0 .0 sa 30. 

". 17. " 151 .] . , 27(.00 29.7 ••• 7.' 10' O. 112 
1 . , 2%00 29.7 ••• 7 . ' 1 0' O. , .. 31000 29.8 8.3 S .S S3 S. 

OCT 23. 1S 13 !)O .3 40000 24 . 9 8 .S ••• •• O. 100 
1. , 40000 25.0 , . S 7.0 97 O . 

Fl 8 >i5 , 7b C815 .3 32000 17 .4 ' .. 8 . 0 " 10. 1 0 . 
1. S 32[,00 17.3 8 •• 8 . 0 93 3 0 . 

~ I ~. 13. " 1245 3 .3 43eo;:; 211 .6 b.2 •• 8 " IS • .3 
1. R 43eoo 211 . 6 .. , •• 7 '" IS • 

J UIll J' . 7b 1211 0 .3 32000 2 7. 0 •• 7 97 10. 1"' 

'" 2900U 27. 0 • • 7 " 10 • 

'C . 17. 7b 1!:> 3 C .3 220°0 29 . 9 b .1I 8 • • 12' 10. 79 
1 • • 211 000 30.2 8 .3 ••• 93 7S. 

l.I NE ". ----- ---
OCT 23 . 1S 121 0 3 .3 37000 24 .9 • • S •• 8 ., 'o . 10' 

1. S ~OUOO 26 . 0 ••• ••• 97 '0. 

Fl R " . n 11115 3 . 3 '+ 3C 00 16.2 •• 2 8 .8 l OS 20 • 118 
1. , '+bC,O O 16.2 ' .2 8.2 " ZS. 

," 13. " 120 !:> .3 4'+['00 2'+ .6 S.2 '.2 .. 10. 53 
1. S 430co 24 . 9 8.2 •• 2 87 10 • 

,.h .. N U'. n 132 5 3 . , '+ 3000 27 . 0 7 •• lIS '0. " 1.8 42000 21 .1 7. S "' 30. 

" C 
17 . " 1445 . 3 36JOO 10 01 ••• •• 7 103 O • lOS 

1. a 36 000 30.3 S . ' S" " 0. 

. 115· 



QATE 
OF 

COLLEC TIIiN 

TABLE 18--QUALITY OF WATER IH THE GUADALUPE ESTUA RY . 

1916 luTER YEAR 

NUTRIENT AND otHER ENVIROHHENTAL CHARACTERISTICS 

I 
I 
I 
I 
I 

I I I DEpTH I 
I TlHE I SI H IIHETERS) I 

OIS
SOLVED 
SILICA 
ISI021 
OIG/LI 

TOTAL 
INITRATE 
I IHI 
I I ",Gill 

I 
I 
I 
UHHOHI A TOTAL 
INITROGENINITRITE 
I IN) I IN) 
I IHG/L) I IHG/LI 

DIS
SOLVED 
pHOS
PHORUS 
ORTHO 

(PI 
"'IG/L I 

TOTAL 
PHOS
PHORUS 

(p I 

IMG/L I 

I 
SIO- I 

ICHEHICALlcHEMICALI 
I OXYGEN I OXYG EN I TOTAL 
I OEKANO I OEHANO IORGANIC 
I ISOO) I I COOI I CIRSON 
I IMG/L) I (HG/L) I tHG/L) 

------------------------------------- -------------------------------------------------------------- ------~-----

OCT 23, 75 

flB O ~, 76 

.lLN G9 . 76 

O(.T 23, 75 

fEB O~ , 1& 

API( 13, 1b 

.lU Oj 09 , 76 

AU G 18, 76 

0(.' 23, 15 

APf; 13, 16 

.l uN 09 , 1 6 

OCT 2'1, 15 

fEB 0'+, 16 

AP I( 13, 16 

Au,," 18 , 16 

OC T 23, 15 

fEB 0 3, 16 

AP ~ 13, 16 

15'10 

1505 

IHS 

1625 

101,j5 

16 00 

1305 

1050 

1710 

1010 

1530 

123 5 

1010 

ll25 

0920 

1'+1 0 

1115 

1600 

1355 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

3 

2 

2 

2 

.3 
, .0 

.3 
3.' 
.3 

3 .7 

.3 
, .0 

. 3 

.3 

.3 

.3 

.3 

.3 

. 3 

.3 

.3 

.3 
I. I 

.3 

. b 

.3 

. 9 

.3 
1.2 

. 3 

. 9 

.3 

. 3 

8 . 2 

,., 
11. 0 

13.0 

13.0 

• '0 
.53 

1.20 
.30 

.57 

.33 

.07 

. 08 

2.00 

1.10 

1. 80 

1.60 

• b, 

.17 

lol a 

·co 
. 0 1 

1 .50 
.87 

.OJ 

." 
• 08 
,)0 

.)9 

.23 

· 00 

. 00 

. 00 

L1 NE 80 

.02 

.Ob 

.0' 

. 07 

.09 

.10 

.02 

.0' 
LI HE 160 

.0' 

.Ob 

.01 

.0' 
LINE 110 

LJ""E ,00 

.03 

.0' 

.03 

. Ob 

.02 

.0' 

.03 

.0' 

.02 

.02 

.0' 

. 02 

. 02 

.0' 
·0' 

LI HE 27'1 

. 02 

.00 

. 03 

. 116· 

.01 

.0 2 

.03 

.02 

· 01 
.01 

.02 

. 02 

.0 1 

.01 

.01 

.01 

.02 

.01 

.01 

.01 

.01 

.03 

.01 

.0' 

.02 

.01 

.01 

.01 

.01 

.01 

.00 

. 01 

.31 

. 27 

.35 

.52 

.11 

.11 

." 
•• 7 

. 59 

.31 

.2' 

.57 

.62 

." 

.18 

.20 

." • 37 

." .11 

." .15 

.19 

.18 

2 .3 
2 .0 

2.3 
3.0 

1 .b 
103 

2.2 
1.3 

1 . ' 

1.2 

2. , 

1,) 

.b 

1. 7 

1 •• 

2.b 

2.7 

.b 

3.3 
3.' 
2.2 
1.9 

2.' 2.' 
2.' 2.' 
1.1 
1.0 

2.7 

1.8 

7.2 

3.0 

11. ° 
1.0 

b . b 
7.b 

10.0 
12. ° 
1.8 
3. , 



TABL[ 78- -QUA LITT Of WATE~ IN THE GUADALUPE ESTUART, 

1976 WA TER YEAR--CONTINUEO 

NU TRIE NT 'NO OTH ER E NVIRO~MEN TAL CHARACT ERISTICS 
-----------------------------------------------------------------------------------------------------------.-.-

DA lE 
(iF OEP TH 

COLLECTION I TI:04E ISITEI1METERSII 

JLf, 09 , 76 

0 910 2 

OC T 23. 75 151 0 , . 3 

H E 03 , 76 1540 , . 3 

' Ph 13 , 16 14 lO 

J loN ~ 9 , 76 III J 

i t-I"> It. , 7b 0 935 , 

Ot T 23,15 1355 .3 

Fl B J 3, 7b 

0920 . 3 

JLJ~j 00;., 76 1010 . 3 

09 3 0 3 

Oll 23 , 75 1 '15 0 9 

fE I' J5 , 76 1 000 9 . 3 

1000 9 · , 
J L'j 09, 76 10'15 9 

1010 9 

01...1 Z3 , 750 I11l5 2 . 3 

fE B OS , 76 0 930 2 · , 
1 0 25 2 

J I,;N J9 . 76 105 0 2 

2 

Gl lZ3,1!) 1325 

fE B u S. 76 0 90 0 . 3 

1305 3 . 3 

J IN 09 , 7b 1200 . 3 

1550 

rl!~ C. S, 16 10'1 0 2 .3 

11 25 2 · , 

OIS
SOL VED 
SILICA 
ISID21 
IHG/L I 

'.6 
1.6 

4.7 

12.0 

•• 2 

3 . 6 

4 . 6 

11. 0 

13. 0 

3 . 2 

· 7 

TOT AL 
INITRATE 
1 IN I 
1 t I1 GI L I 

I 
I 
I 
IAMM ON IA TOTAL 
INJTROG ( NINITRlTE 
1 I NI 1 (N I 
1 'M G/L I 1 IM G/ LI 

LINE 214 CONTINUED 

. 14 

. 0 1 

. 0 7 

. 0 0 

. 02 

.27 

. 0 1 

.00 

. 00 

. 00 

.01 

. 00 

. 0 1 

. 0 0 

. 01 

. 0 1 

. OQ 

. 00 

. 00 

.00 

. 00 

. 00 

.00 

. 00 

.01 

• DO 

. 00 

.02 

.07 

.02 

.02 

. 09 

. 0' 

. 01 

LINE ': 67 

. 00 

.00 

.07 

.03 

.0 1 

.00 

. 06 

.0 4 

.01 

. 00 

. 0 4 

.0
' 

LINE .!0 1 

. 02 

. 00 

.0 7 

. 03 

·0' 
L I~[ 314 

.02 

olD 

. 117· 

.02 

.00 

.01 

.00 

. 0 1 

.0 1 

. 00 

. 00 

·00 

.01 

• DO 

.0 1 

· 00 

. 00 

. 01 

. 0 1 

·00 

.00 

.01 

.01 

. 01 

.01 

. 0 1 

.01 

.01 

. 0 1 

.00 

.01 

. 01 

DIS
SOLVED 
PHOS 
PHORUS 
OR THO 

'PI 
I MGIL I 

TOT AL 
PHOS
PHORUS 

'PI 
I"G/ L I 

.2 0 

01 3 

.11 

. 21 

01 6 

.09 

. " 

. 13 

.0 6 

.18 

. 18 

.16 

. 11 

·06 

. 09 

.20 

. 11 

.0' 

. 06 

. 06 

.0 9 

.13 

.0 7 

• D. 

I 
1 81 0- 1 , 
ICHEMICALICHEMICAll 
, OXYGEN I OXYG EN I TOTA L 
, DEMAND' DEMAND 'OR GA NIC 
,(800) 'C COO I 'CA RBO N 
, ( "GIL l' CI1G/L I , I"G/LI 

2.2 

1 .3 

1.4 

2 .6 

3.2 

2.0 

.9 

1.4 

2., 

1 . 1 

1.3 

2 . 3 

2 .2 

1.0 

.9 

1.1 

2.' 
2.2 

1 .0 

1.2 

2.2 

3.4 

7. , 

6.2 

6.6 

9 .4 

7.1 

'.9 

10. 0 



DATE 
0 , 

COLLEe T ION 

•. Il .. ,,- 09 , 76 

ocr ". " 
AL G 18, n 

,cr 23. " 
". 05 , " 
AF I< 13 , 7b 

JUN 0 9 , n 

AloG 17 , 7b 

'ABLE 7B- - QUA LIT Y OF WA TE R IN THE GUADALUPE ESTUARY, 

NUTRIENT iNO OTHER ENVIRO~HENTAL CHARACTERISTICS 

I DIS-
I SOLVED 

0 1 S- I pHOS- TOTAL 
SOL VEO TO T AL jAHH ON I , I TOTAL PHORUS pHOS-
SILICA INITRATE j NITROG EN INIT RI 1[ OR THO PHORUS 

o EP TH I Sl 02 ) I IN) I I N I I IN) <PI Ie ) 

I TIHE ISIT[IIHET[RSJ I II'\G/U I IHG/L) I t HGI L , I I HG/L) I HG /L) IHG/U 

1015 , 9.5 

1130 , ., 1 . , 

l1Z0 , .] 7.' 

12110 ., • b 
, . 1 

0810 , ., 1 . , 
:2.1 

1220 , .] ., 
,,) 

1255 . ] ]., ,. , 
151 :) , .] ',0 ,. , 

LINE 3111 CONTINUED 

.00 

. 0 1 

. 00 

.00 

.00 

.00 

.00 

. 00 

.00 

. 00 

.00 

.00 

.01 

.02 .00 

. 01 .00 

. Ob • 0 1 

LIN[ JIIZ 

.01 .00 

.01 .00 

. 02 . 0 1 

.DZ .01 

.05 .01 

. 08 .01 

010 .00 
.1 J .00 

- 118 -

. 01 

.00 

." 

.07 

.10 

." 

.0' 

.Ob 

.Ob 

.0' 

. 05 

• 0' 
.Ob 

.09 

.0 9 

I 
I BIO- I I 
]CHEHICALlcHEHICAll 
I OXYGEN I OxyGEN I TOTAL 
I OEHANO I DEMAND 10RGANIC 
I t BO D) I I CO Ol I CARBON 
I I HG/LI , C HG/LI , "''1G/LI 

] .0 

1.' 

1 .] 10.0 

1 • 0 

1 . , 

1.' 

1 •• 

1. Z 7.' 



OATr 

" (OLlE C TIO'" 

I I 
JSPECtf ICI 
I CON - I 015 -
JOUCTANC EI SO L VE O 
II HICP-O - I CALCIUH 

I I I DEP T,", I MHOS I I ICA) 
ITIMEISITrlll1[T(RSIl IU B) I (I1G/LI 

19760 "AHR YEAR 

CH EMICAL ANALYSES 

0 15 -
SOLVEO 
H.-ciNE -

SlUM 
IMG) 

IH G/ lI 

I DIS - I 
I SOLVE D I 
I SODIUM 4 I 
I PO TAS- I 
I SlUM I 
I (Nl4K) I 
I (HG/L) I 

B tCA R
BON ATE 
IHCOJI 
(HG/L) 

I 
I 
I 0 15-
I SOLVED 
I SULfATE 
I (SOI4) 
I ( HG/ L) 

I 015-
I SOLVED 

0 15- I SOLIDS 
I SO L VED I(SUM OF 
I CH L ORlor ICON STI
I IC ll ITU[NTSI 
I I"G/LI I IHG/LI 

---------------------------------------------------------------------------------------------------------------

LI N( 80 

all 23 . '; 15140 , · , 142140 
•• 0 bJ 14 0 

fL B r:: '1 , " 1111 5 " 3112J , .. 715 (J 

'" 13. " 1505 , 
" 121 0 ,. , bGI0 

J uN !j\l . " IJ55 · , '71 

Llt-;[ IbO 

OtT 2 J. 7; 1625 " ''1 

'L' U' • " 10'15 , ., ,;; 

A f-101 13. " Ib (JO , 
" ;0' 

.JL...N 0'. " 13 0 5 , . J '7; 

LI NE 110 

' CO 1 8 . " 105J , 
" ," 0 

Lrt.( lOa 

0 (1 23. " 1710 " '" 
flO '"1 '1 . " 101 ) , · , 8'1 

' F' 13 . " 153 ~ · , ", 
J'-' ''' 09 . " 1235 , .3 14 1 8 0 

," 6 1 a. " 1030 .3 ." 
LINE '" ----- ---

o tT ,.. " 1325 .3 41 17 00 17 0.0 500 . 0 '00 910 67 00 121100 
1.1 11100 

flB 0 • • " 0920 " 3530 9b . O 80 . 0 "B lbO 950 1990 

•• 3830 

, po 13 . " 1 11'1 0 ., 13 70 52 .0 29.0 ". ., 
"0 Bl0 

. 9 Uill O 

JUN 09. " 11110 , 
" ,, ; II b .O B •• 1 .. '1 " '" 1 ., " , 

. ut l B. " 1115 · , '56 
. 9 'B' 5 1. 0 2 0 .0 , O' " B. '" 

LI'l[ ,,. ----- ---
OtT 23 . 7; 1600 , · , 20800 

rt:~ OJ , " 111 115 , ., 114 8 00 

>e, 13. " 1355 , 
" 28800 

. 119· 



DA TE 
Of 

eOLLEC TI(;N 

AL G 1 6 , 7& 

OCT 23, 75 

fES 0 3, 76 

~f'Q 13, 7& 

Ju,," 09 , 76 

AL.G U l , 1& 

oc,r 23, 75 

rE S 0 3, 7& 

AP P !II, 76 

JLIt 09, 76 

AUe. 1 &, 76 

OCT 23, 75 

flB 05 , 7b 

Jl.:N 09 , 16 

Al' C. 18 , 7b 

OtT 2 3 , 75 

rE E, iJ5 , 76 

J lI"- 09, 76 

AL I> I S , 76 

OtT 23, 75 

FEB 05 , 7b 

AP W 13, 7b 

.1.1,. ( 17,76 

rlS 05 , 16 

tl- P 110, 76 

TASLE 7C -- QUALI TY Of WATER IN THE GUADALUPE EST UARY , 

I I 
I SP EC IfIC I 
I CON - I 015 -
10 u CTAhCEI SOLVED 
lonCRO_ ICALCIUM 

I I I OEPTH I MHOSI I ICAI 
ITII4EISIlEIIMElERSII (LASI I (HG/Ll 

191b .ATER yEAR--CONTINUEO 

CHEMICAL ANALySES 

DIS
SOLVE 0 
HAGNE -

SlUM 
IKGI 

IMG/L 1 

I OI S- I 
I SOLVED I 
1S00lUM ., 
I POTAS- , 
I SlUM I 
I INA.I() I 
I IMG/ L) I 

SICAR 
aONATE 
1 HCOJI 
If1G/LI 

LINE 2 7 4 CON TI NUED 

11100 

0 910 

152 n 

15100 

IIJ2D 

1110 

09.35 

1.355 

0920 

1010 

09.30 

110 5 0 

1000 

1000 

lOllS 

1010 

11125 

09.30 

1025 

1050 

10110 

1.325 

0900 

1305 

12:30 

1550 

10100 

1125 

2 

2 

5 

5 

5 

5 

5 

J 

9 

9 

9 

9 

9 

2 

2 

2 

2 

J 

J 

2 

o J 

oJ 

oJ 

oJ 

oJ 

oJ 

oJ 

oJ 

oJ 

oJ 

oJ 

oJ 

oJ 

oJ 

oJ 

o J 

o J 

oJ 

oJ 

oJ 

o 1 

oJ 

oJ 

oJ 

blJ 

810 80 

18S00 

22500 

221100 

1650 

7380 

20700 

23900 

0:6 2 00 

5910 

b311 0 

210600 

28b OO 

31900 

.3100 

6410 

261100 

28400 

25300 

378 0 

15700 

J6500 

3GJOC! 

16 7 00 

111900 

HGOO 

1010 00 

160·0 

220.0 

2100.0 

76.0 

220.0 

2&0.0 

2110.0 

5b . O 

71 . 0 

290.0 

3110.0 

LlI,E 281 

500 . 0 198 

511 0 . 0 201 

610.0 

120 . 0 

580 . 0 

b80 . 0 178 

610 . 0 

5'+.0 171 

120,0 189 

LI r.E 294 

LI ""E 307 

LINE 3111 

780 . 0 ' 80 

990 . 0 ,,, 

. 120 · 

I 
I 
I 0 I 5-
I SOLvED 
I SULfATE 
I 15041 
I IMG/L) 

9.0 

1000 

1.300 

JlO 

1200 

130 0 

1.300 

280 

1500 

21 00 

I 1 015-
I I SOLVED 
I 015 - I SOLI05 
I SOLV EO IISUH or 
ICHLORIorlcONSTI· 
I lell ITUENTSI 
I I MGILI I (MG/lI 

6600 

7900 

8100 

2000 

811 00 

10000 

BO~O 

'"a 
1 800 

12 000 

111000 

12.300 

1115 00 

16100 

.J7 70 

15S00 

18.300 

15900 

1650 

31120 

21S00 

25800 



OAT[ 
OF 

t OLLEC lION 

J L."l 0 9 , 76 

oe l l'. " 
, u( IS. 76 

OCT 23. " 
'" )S . 76 

' P. 13. 76 

"" 0 9. 76 

A .. G 17 . 76 

TASLE 7C -~ QUALITY Of WATER IN THE GUAOALUPE ES TUARY , 

I 
ISPECIfIC I 
I C(iN- I lllS
IOUCTANC[1 SOLVED 
IOUCRO _ ICALCIUM 

I 1 DEPTH I "HOS, I ICAI 
/TIMEISITEIIt1ETERSli ILABI I (/'ICi/L) 

CHEMICAL ANA L ySES 

DIS 
SOL .... EO 
/'IAGN( -

SIUH 
I MCi) 

I HG/L I 

015- I 
1 SOLVED I 
I SODIuM ·1 
I POTAS - I 
I SI UM I 
I C NA.J() I 
I (MG/L) I 

LINE 3 1 11 C ONTINUED 

1015 9 0 90 7B.O 16 Cl . O 

lllloE 317 --------
113 0 , .3 116100 320.0 1100 .0 

112 r! , .3 329 0 0 210.0 800.0 

LINE '" ---_. ---
12110 , " 1l1i00 0 3110 .0 96 &. 0 

081 0 , .3 39000 330 . 0 920.0 

112 'J .3 .. 1900 330.0 990 . 0 

12;'5 , 
" 32900 1&0.0 800 . 0 

1 5 1 0 , .3 26800 220·0 611 O. a 

. 121 . 

BICAR 
BONATE 
t HC03) 
1I1G/L I 

16' 

15& 

161 

16' 

172 

1'3 

150 

171 

I 
I 
I 0 I 5 -
I SOL .... ED 
ISUL F ATE 
1 C SO .. ) 
I I MG/ll 

370 

2100 

1600 

1800 

IBOO 

noD 

1600 

1 200 

I I 015 -
I I SOL .... ED 
I 015 - I SO Ll DS 
1 SOL .... ED ICSUM OF 
ICHLORID(ICONSTI 
I I Cli ITUENTS) 
I tHG/L) I ( MG/ L ) 

2700 11990 

160Ga 29100 

1 2GOO 21600 

14000 25100 

111000 25600 

160 0 0 28500 

12000 21110 0 

91100 16900 



TA~lE 70--~UALITY OF ~~'[R IN TH E GUAO AL UP l ESTUARY, 

19 70 'o.ATl R YEAR 

SELECTEO IONS ANALYSES 

------------ -------------------------------------------- -------------------------------------------------------

CAtE 

" tOLLEC lION 

OCT ZJ , 15 

OtT ZJ, 15 

OCT ZJ , 15 

Ot T 111 , 1!:> 

OlT 13. 75 

I 
I 
I 
I 
I 

I I I DEPTH I 
I TIH E I S IT[ IIH[l[R5 II 

1615 , 

J71~ , 

1600 , 

IUD , 

11'+0 , 

,J 
J" 

, J 
1 , , 

• J 
1. ~ 

• J 
' 01 

01 S -
SOL V[D 0 15-
A.LUHI - SOL V[ 0 I 

"U" ARSENICI 
IALI I A S I I 
I UGJ lIl IUGJlIl 

D 

, , 

o 

'0 

I I I I 
I I 015 - I I 
I BOTTOH I SO L vED I aOTTOI'I I 

TOTAL I DEPOSITI CAO- TOTAL I OEPOSIT! 
ARSENICI ARSENIC I HIUM I CAOHIUH I CADHIUHI 

I AS I I t A S I I I CO I I I CD I I I CO l I 
I uGJ L II {UGJGHII { UGJ L I I I UGJL II t UGJGHl 1 

LI 1,[ 160 

, ( 10.00 

LINE laO 

o , ( 10.00 

L I t,E lH 

D , ( 10.00 

LIt.E 317 

D 

• ( 10 . 00 

D 
J 10.00 

. 122· 



TA BLE 1D--QU ALITY Of WATE R IN THE GUADALUPE ESTUARy, 

19 1 6 wAT ER YE AR --CONT INU ED 

SEL EC TeD I O~S ANAL YSE S 

I I I I I I I I I 
I OI S - I I I I I I I I 
I SO L VEO I TOT AL I DIS - I I 60 11 0 11 I DIS- I I BOTTOI'! I 
I CHRO - I CH RO- I SO L VE D I TOTAL I DEP OSIT I S OLVEO I TOTAL I OEPOSIT I 

DATE I MIUI'! I HI ul1 I COBAL T I COB ALT I CO BALT I COPP ER I COPPER I COPPE R I 
or I I I DEPTH I I on I I CR ' I I CO ) I I CO I I I CO ) I I CU ) I I CU I I leU I I 

COLLE C rI ON I Tl I'! E I S I TE: 1 tI1ETE: RS I I (u G/ LI I lu G/ L I I luG/u l I UG/ lI l I UG/GHI ' I UG/ LII I UG/ lt I IUG/GHI I 
--------------------------------------------------------------------------------------------------------------

OL T 2 3, 15 16 2 5 

O( T 2:' , 15 171 0 

OC7 23 , 75 16 30 

OcT 24, 75 113 0 

OU 23, 75 12 140 

z 

z 

Z 

Z 

Z 

.3 
3. 7 

. 3 
1 . Z 

03 
1.5 

.3 
3.4 

.3 
Zd 

1I N( 1&0 

. 0 0 o 4 
( 1 0 . 00 ( 1 0 . 0 0 

LI NE LilO 

. 00 c 5 
( 10 . 00 ( 1 0.00 

LI t.E 2 14 

. 00 o 
( 10. 00 10 . 00 

LI NE 3 11 

. 00 o Z 
( 10.00 10 .00 

LI N( l42 

. 0 0 c Z 
( 10. 00 10.00 
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TABLE 70--QUALITY OF WATER IN THE GUADALUPE ESTUARy. 

1976 WATER YEAR --CONT INU EO 

S(LECTEO IONS ANALYSES 

I I I I I I 
I I I I I I 
I 01 S- I BO TTOM I o lS- I BOTTOM I OIS- I BOTTOM I 
I SOL VEO I DEPOSIT! SOLVE 0 I TOTH DEpOSIT I SOL VEO I TOTAL DEPOSIT I 

OATE I CUNIOEI tUN IOE I IRON I IRON IRON I LEAD I LEAD LEAD I 
OF I I I DEPTH I ItN, I feN) I (FEI I lFE I I FE I I t PB I I I Pe I I PB I I 

tOLLEt TION ITIME/SITEltMETERSII IHG/Ll I fUG/GHII I UG/L II ,UGIL I tUG/GM,! IUG/L II I UG/L I IUG/GHII 

LI t.:E 160 

OCT 23. 7, 1625 , . 3 '0 " 3·7 . 0 < 10.00 

LINE 200 

Oel 23. " 1710 , .3 10 
I. , .0 10.00 

LI NE 271f 

OU 23. 7, 1600 .3 '0 o 
1.5 . 0 < 10.00 

LI NE 311 

OCT ". " 1130 , 03 90 
3 . ' .0 < 10 .00 

LINE 3112 

Oel 23. 75 12lf O , .3 90 o 
' .1 .0 ( 10.00 
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TA BLE 10--QUALITY " WATt A IN TH( GUAOALUPE ESTUA Ry , 

1916 wATER YE AR-- CON Tl NUEO 

SELECTED ION S ANALYSES 

------- --------------------------------------------------------------------------------------------------------
I I I I I I I I 
I 015- I OH- I I BO TT Ori I DIS - I BOTTOri I I 015-
I SOL VED I SOL YEll I TOTA L I DEPOS IT I SO LVED I TOTAL DEP OS ITI DIS- I SOLVED 
I LITH - I MAN- I rlAN- I HAN- I HER- I MER- MER- I S OLV ED I SUOH-

DATE I lU" I GANESE I GANES[ I GANESE I CURY I CURY CURY I NICI(EL I HUrl 
OF I I I DEPTH I III I I IM /\I) I I Hili) I IHHI I IH GI I IHGI IHGI I IN1I I I SR I 

COLLE C TI ON ITIHEISlT Ell HETERSl1 IUG/L I I t UC>/ L1 1 I UGI L) I IUG/GH II I UG/ lil I UG/ L I lUG /G rill IUG/LJ I IUG/L) 
----------------------------------------------------------------------------------------------------------------

LINE 160 ----- ---
au 23 . " 1625 2 .3 20 • .1 2 ..0 

3 .1 130 . 0 

LINE 200 
--------

OCT 23 . " 1710 2 .3 20 a . 0 0 160 
1.2 150 .2 

LI NE 2,. 
--------

0(1 23. " 160 0 2 . 3 10 . 0 0 2200 
1. , 220 .3 

Ll1-:E 317 
----- ---

all " . " 11 30 2 .3 130 '" .0 0 6200 
3 •• 6'0 .0 

LINE "2 --------
ou 23 . " 12'1 0 2 .3 120 '" .0 0 5900 

2.1 150 .1 
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TA BLE 1 0 --QUALITY Of WATER I N THE GU ADALU P E ESTUARY, 

I 
I 
I 
I 

OATE I 
UF I I I DEPTH I 

COLLECTION ITiH E I SIlEIIME l[ RS tl 

SElECTED I O!llS ANALYSES 

I 
I 

DI S - I 
SO L VEO 1 TOT Al 

ZI !IIC I IHIC 
t ZN t I I IN) 
t UG/ LII IU G/ LI 

I 
I 

BO TT OH I 
DEP OS IT I 

Z I!llC I 
I Z!II I I 

I UG/GM II 

---------------------------------------------------------------------------------------------------------------

Oll 2 3, 7~ 1625 

Ol ' 23 . 15 111 0 

Ol 123 , 7S 16 00 

Oll 24. 1S 11 3 0 

0(1 2 3 , 75 

2 .3 
3·7 

• 3 
1.5 

.3 
3.' 

.3 
2 01 

LI t.E 160 

20.0 0 

LI hE lOO 

o 
2 0 . 00 

3 0 
20 . 0 0 

LINE 31 1 

30 .00 

160 . 00 
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TABLE 7E--QUALITY Of WATE R IN THE GUADA LUpE ESTU'~Y. 

19 7& 'lon ER YOR 

I~SlCTICI D E A~D HERBI CI DE ANALYSE S 

I I I I I I I I 
I I I I I I I I 
I I I Bo TTOM I I I I I 
I BO TTOI'I I TOTAL I OEPOS IT! I BoTTOM I I BOTTOM I 

DATE I TOTAL OEPOSIT 1 CHL OR - I CHL OR - I TOT AL I DEPOSI T I TOTA L I OEPOSITI 
OF I I I OEPTH I AL DR IN .lLD ~IN I DA NE I DANE I ODD I 000 I DO E I DO E I 

COL LECTI ON 1 TIM !:: I SITEIIM (T ERSII IUG/L I I IUG/IIGI I l UG / LI I IU G/KG ,I I UG /L II IUG/KG II I UG/L , 1 I UG/KG II 
------------------------------------------------------------------------------------------------- -------------

U N£: ' " ----- ---

OLf lJ. " 1&00 1 .5 . 0 .0 .0 .0 

II "'E 317 
----- ---

OCT ,.. 7> 1 130 , ,. , .0 .0 .0 .0 

LI NE '" --------
OtT 23. 7> 1240 , ,.I .0 .0 . 0 .0 
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TABLE 1E--QUALITY Or WATER IN THE GUAOALUpE ESTUARy, 

1976 ~ATER YEAR--CONTINUEO 

I NSE CTICI OE ~ND HERBICIDE ANALYSES 

--------------------------------------------------------------------------------------------------------------
I I I I I I I I 
I I I I I I I I 
I I I I BOTTOM I I I I BOTTOM I 
I I BOTTOM I TOTAL I OEPOSIT I I BOTTOM I TOTAL I DEPOSIT I 

DATE I tOTAL I DEPOSITI OIEL- I OI EL- I TOT AL I OEPOSIT I HEPTA- I HEpTA- I 
Of I I I OEPTH I DDT I 00 T I ORIN I ORIN I [NORIN I [NO~IN I CHLOR I CHLOR I 

COLLEC TI ON ITIME ISITl l (M ETERS) I IUG/L11 IUG/MGII lUG/ LII IUG/KGII IUG/L II IUG/MGII I UG/L II I UG/KGII 

----------------------------------------------------------------------------------------------------.----------

OCT 23, 15 1600 , 1.5 .0 .0 .0 . 0 

LINE 317 

OCT 2'+ . 75 1130 .0 .0 . 0 .0 

LINE 3'+2 

0(T23, 15 12~O , 2.1 .0 .0 .0 .0 

- 128-



TASLE 7E- - QUALITY OF WATER IN THE GUAOALUPE ESTUARy, 

197& kATER YEAR--CONTINUED 

INSECTICI DE AND HERBICIDE ANALYSES 

I I I I I I I I I 
I I BOTTOH I I I I I I I 
I TO T AL I DEP OSIT I I I I TOTAL I I I 
I HEPU - I HEPU - I I BOTTOH I TOTAL I HETHYL I TOT AL I TOTAL I 

DATE I CHLOR I CHLOR I TOUL I DEPOSIT I PARA- I PARA- I "ALA- I DUl- I 

" I I I DEPTH I [PO )(lDE I EPOJ{IDEI L1hDANE I LINDANE I THION I THI ON I TH ION I INOH I 
tC LLEC lION I TIMEISITE IIMETERSI I I UG ILl I I UG/ICG) I ( UG/ LII (UG/ICG I I (UG /LJ I I UG/LJ I (UG/LJ I IUG/L I I 

Ll HE 2 711 

OU 23, n 1600 , .a .a 

LINE 311 

1130 , .0 .a 

LINE 3'+2 

OCT 23, H 1211 0 , ,01 .0 . a 
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lA BLE 7E --QUALITY OF "'iTER IN THE GUADALUpE ESTUARY, 

I NSEcnCIUE o1ND HERBICIDE ANAlYSES 

---------------------------------------------------------------------------------------------------------------

OATE 
OF 

COLL[Clt ON 

OL f 23, 75 

OC T 2J . 75 

OC T 23. 75 

all 24. 75 

OCT 23 . 75 

I 
I 
I 
I 
I 

I I I DEPTH I 
1 TIME I S ITt: 1'~. (l[RS) I 

Ib25 2 

1710 

IbO D 

1130 2 

1240 z 

. 3 

• J 
1.5 

3. , 

• J 
2' .1 

I I 
I I 
I I 
I SOlTOH I 

TOTAL I DEPOS IT I 
PCB I PCB I 
'UG/L I I I UG/IIG) I 

. 0 

.0 

. 0 

I I I 
I I I 
I I I I 

SOTTOH I SOTTOH I I SOTTOH I 
TOUl DEPOSIT I 101AL DEPOSIT I 1 01 AL I DEP OSITI 
2." - 0 2 .11-0 I 2 .... 5-11 2.4.5-11 SI LVE X I SILVEXI 
CU u ll1 I UG/IIG II IUG/ll/ CUG/IIG) I (UG/L) I I UG/IIG) I 

LlH 1&0 
----- ---

.00 . 00 .00 

LIM: 200 
--------

.00 . 00 . 00 

L1t.'E 2" ----- ---
.00 .00 . 00 

LI N[ 311 
-- --- ---

LI "E 342 

. 00 . 00 . 00 

- 130-



fA~L[ JE--OUALIfY OF WATER IN THE GUADA L UP E EST UARY. 

1970 wATER YEAR--C ONTINUEO 

INSlCTICIOE AND HER6IC IDE _NALYSES 

I I I I I I I 
I I I I I 60TTOH I I I 
I BOTTOM I I I TO TAL I DEPOSITI I BOTTOM I 
I TOT AL DEPOSITI I BOTTOM I ME THYL I METHYL I TOT'L I DE P OSIT I 

v ATE I TOXA - T OX A_ I 10 TAL I DEPOSIT I TRI - I TRI- I TRI - I TRI- I 
DC I I I DEPTH I PMENE PHEt.E I EHUO'" I ET HI Ot. I 1 H ION I 1HION I TH ION I T H 10 N I 

COLLEC TI O'" 11IME I SITEIIHETlRSII IUG/ll I I UG/KGIl I UG/L II I UG/KG) I I UG/ll r I UG/KG II I UG/l11 I UG/)(G I I 

---------------------------------------------------------------------------------------------------------------
LIt.[ 100 

Ol121 , 15 1025 2 . 0 . 0 

LlhE 200 ----- ---
0(.1 23, 7~ 1110 , '.2 .0 . 0 

qt.( 2" --------
0(1 23, 1~ 1000 , ,. , .0 .0 

L I 1.( ' 17 --------
0(. T 21,j. 1!> 1130 2 , .. o· . 0 . 0 

L I N( '" --------
OCT 23. 75 121,j iJ , ,. , o· . 0 .0 
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Mission-Aransas Estuary 

The Mission-Aransas estuary, which has an area of about 160 square miles (414 km2), 
consists of the tidal parts of Mission River, Aransas River, Copano Creek and other tributaries, 
Mission Bay, Copano Bay, Aransas Bay, St. Charles Bay, Carlos Bay, part of Redfish Bay, part of 
the Int racoastal Waterway, Lydia Ann Channel, and Aransas Pass (Figure 9). Water depth at mean 
low water is less than 2 feet (0.6 m) in Mission Bay, less than 8 feet (2.4 m) in Copano Bay, less 
than 13 feet (4.0 m) in Aransas Bay, less than 5 feet (1.5 m) in St. Charles Bay, 4 feet (1 .2 m) or less 
in Carlos and Redfish Bays, about 15 feet (4.6 m) in the Intracoastal Waterway, about 20 feet 
(6.1 m) in the Lydia Ann Channel. and more than 40 feet (12.2 m) in Aransas Pass. 

Water-quality data (Table 8) were collected during November 1975 and February, April , June, 
and August 1976. 

, 

5 10 MILES 

, 
by U.S. GeolOQicol SlJ(lIey, 1956 

T E X A S 

LocaTion mop 

97' 

I 
COUNT'!' , 

REFUGIO _~I 
-~st.S COUN1"Y 

ARAN 

.,. 

ST CHARLES 
BAY 

EXPLANATION 

- 44 or .110 0010 - collection lin e number 

--.!.-- Ooto-colilction sile numbe r 

Figure 9.-Data-Collection Sites in the Mission-Aransas Estuary 
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OATE 
or 

COLLEC lION 

NOV 03 . 1!1 

HS 05. 1b 

AP Q 19 , I t> 

JlI "I 0 1 , 1b 

AU;; 19 . 1t> 

Ne y 03 , 15 

rE B as , 1b 

if J: 1 9 , 1t> 

JlN 01 , 1() 

AliG l'i , lb 

NOY 03, 1 !1 

AP I! 1 9 , 16 

J lIN :) 1 , 1 6 

N(..V 0 3, 1!1 

tP ;:; } 9 , 7t> 

J l~ 1 1, 7 1:> 

TABLE 8A--QUALITY Of ~ATER IN THE MISSION-ARANSAS ESTUARY. 

1976 \OAHR YEAR 

fIELD DETERMINATIONS 

I I I 
15PEClrtCI I 
ICONDUCT-I I 
I ANCE I I 
l o1lC RO- I T(HPER - I 

I I DEPTH IHH OS l IAT UR( , 
ITII'1(15IT( I IM(TER511IFI(L OI IIO( G . CI' 

111 0 , 

113 0 , 
1'12 0 , 
15 15 , 
1225 , 

1010 , 
100 0 , 

, 
1&30 , 
10 2 a , 

0925 

1 0 3J 

12'10 

0 9'15 

1030 , 

10 '1 5 , 
1330 , 
15'15 

.] 

. 9 
1. 8 

· ) 
I. , 

· ) 
I. , 

· ) 
I. , 

.) 
I. , 

· ) 
I. , 

• J . 6 

. ) 
I. , 

· ) 
I. , 

.) 

I . I 

· ) 
I . , 
1. 8 

' .' 
.) 

1.8 

· ) 
, . I 

· ) 
,. I 

oJ 
1. 8 

· ) ,. , 
' .' 
· ) 

1. 8 

· ) ' .1 
· ) 

Z.1 

2200 0 
22000 
22 000 

2&000 
25 0 00 

.32 000 
32000 

19000 
19000 

13 0 0 0 
13000 

13000 
22000 

25000 
25 0 00 

29000 
29000 

15000 
15000 

1&00 
7&00 

220 00 
2200 0 
22000 
29GOO 

2&000 
2&000 

30000 
30000 

2 1000 
210 0G 

9000 
9000 

21 0 00 
21 (,00 
21000 

2600 0 
2&000 

29000 
29000 

20000 
20000 

211 ,a 
23 . 9 
23 . '1 

18.2 
18.2 

2'1.2 
2'1,0 

28 ,1.1 
28 .1.1 

27 .2 
27.2 

23,Ii 
2301 

18 . 8 
18.7 

23.5 
21i . O 

29,0 
28.& 

27.& 
2 7. 8 

2 3.9 
2 3. 7 
23.8 
23 .1 

17,Ii 
17.5 

23.9 
23.9 

28.5 
28 . 5 

2703 
2 7 . 1< 

23 .7 
23.7 
Z2.7 

17.1 
11.1 

2303 
23.1i 

PH 

I 
I 
I 
1015 -
I SOL YEO 
I OXYGEN 
I II'1 G/L I 

LINE 15 

8.3 . .) 

8.' 
7.8 
7 • • .. , 
8 . , 

8.3 . .] 

L I P\E It" 

.. , 
8 .] 

7 . 7 
7.7 .. , 
6 . , 

8 .3 
8.' 

LIH 511 

'.3 ' .1 8.' 
. ol 

7.6 

7.' 
' .5 .. , 
' .3 .. , 
' .3 . .] 

' .5 
7 • • 
7 • • .. , 
8 . , 

8 .] . .] 
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7. ) ,. , 
' . 7 

8.) .. , 
6 . ' 
6. ) 

6,] 
6 . , 

'. 7 
6.6 

'.5 
7 .] 

10 01 
1 0 .0 

7. 0 
7 . ) 

8.' '.6 

7. 0 
6.' 
7.0 
6 .) 

8.' 
7.7 

10.1i 
1 0 .4 

6.' 
6.] 

7. , 
7. , 
7 . 0 

' .6 
8 . ) 

10.5 
10 01 

7.1 
•• 9 

I 
I 
I 
I 
IPERCENT 
I 5ATUR
I AT I ON 

92 
61 

" 
" 97 

90 
87 

" .. 
8l 
8l 

99 
85 

l Z9 
[) O 

96 
l Oa 

'" ll 3 

" ., 
' 9 
'u 
93 
88 

137 
[)7 

100 
to' 

85 

" 
90 
90 .. 
97 
93 

[) 

I n 

99 
96 

TUR
BIDITY 
IJTU I 

10. 
10. 
10. 

" . 
)0. 
3S . 

O. 
10 . 

' 0. ". 

25. 
100. 

30. 

60. 
80. 

60. 
11 0. 

12 0 . 
120 . 

IS. 

'". IS. 
25. 

)t. 

'0 . 
• O. 

10 . 
to • 

'0 . '0. 
OS. 
55 • 

' 0. 

1 10. 
9S. 

lS. 
10 • 

I TRANS
I PARtNCy 
I stCCHI 
I OI SI( 
, ICH' 

llO 

ll. 

76 

67 

" 
" 

" 

" 

70 

" 
118 

J6 

" 



OAT[ 
OF 

(O LL E.( lI ON 

'L. G 1'>, 70 

NOV OJ , 75 

fE B 05 , 70 

AP R 1 9 , 70 

J t"N J1 , 16 

AuG 19 , 70 

N{'V 03 , 7 ~ 

fE S J~ , 70 

Nl;V 03, 7!. 

FE i) : 5, 76 

AP" 1'1, 70 

JL'l 07 , 70 

NCV a ], 75 

FEB : ~ , 76 

Jt.." ) 7, 76 

JLN OC; ,1 f, 

FIEL D QET ERMINATIONS 

I I I 
ISPECIFICI I 
I CONOUCT -I I 
I I.N([ I I 
III1 ICRO - I TEHPER- I 

I I I DEPTH IMHOSI I ' TURE I 
ITIl'I(ISIT(I01[lERSlltFIEL OI II OEG . CII PH 

I 
I 
I 
ID I S
ISOLVED 
I OXYGEN 
I ("GIL 1 

LIM 511 CONTINUED 

105 5 

10 115 

11 ao 

IJliD 

1535 

l11 Q 

11 55 2 

Il <l D 2 

122 0 2 

130 ~ 

12115 

2 

1'110 2 

133 5 2 

1'105 2 

111 0 

1200 

115~ 2 

1113 0 

09 110 2 

• J 
1. 5 

· , 
1.5 

• J 
.9 

• J 
1.2 

• J 
1.2 

.J 
1 . 5 
J . O 

. 3 
1. 5 
2 .1 

.J 
1.5 
J . O 

.3 
1. 5 

.J 
1.2 

• J 
1.5 

• 3 
. 9 

. J 
1 . 5 

oJ 
• 9 

.J 
1.5 

. J 
1 · 5 

• J 
I • 5 

• J 

750a 
7500 

zoooo 
21 000 

211000 
211 .. 00 

29000 
29CiOO 

21000 
2 1000 

BODO 
0000 

23000 
22000 
22000 

30000 
300 00 
30000 

34 0 00 
3500 0 
36COO 

13000 
22000 

22000 
22COO 

27 00 0 
2bGOO 

21000 
19 0 00 

7700 
77 00 

28000 
290 00 

29000 
29000 

35000 
35000 

38000 
3700 0 

15000 
14 .. 00 

8 4 00 

27 . 0 
27.0 

18.3 
18.2 

23 . S 
23 . S 

28.2 
2803 

27.0 
27.0 

211 . 0 
23.9 
n.B 

211 .0 
23.9 
211 . 0 

2'1 .7 
25 .0 

18 . 9 
18.9 

23.0 
23 . 0 

28.1 
28 .1 

27.0 
27 . 0 

Z5 .2 
25.11 

18.S 
1 8 • 5 

211 .7 
2'1.7 

28 . 2 
21! .8 

2b . 8 

' .2 
,.3 

1.1 
1 . 1 .. , .. , 
,., 
'.J 

L I "'[ 77 

'.3 
•• J 
• .3 

1 •• 1., 
1 • • 

6 .5 ,., ,. , 
LI "'E 89 

.. , 
6. , 

1. , 1., 
• • J 

' .J 
' .2 
6.2 

LINE 10 11 

6 . 2 

'.2 
6.' .. , 
• • J 
' .J .. , .. , 
1 . 6 
1 •• 

6. , 

. 135 · 

• . 1 .. , 
••• 
'.1 

1.' 1.' 
11. 0 
10. 7 

••• ••• · .' .. , 
1.2 
1.2 
1 · 0 

'.J '.2 
• • I 

' .2 ' .J ,.1 

1., 
b.' 
, .2 
'.0 
1.0 
1 . I 

5.' 5.' 
'.J ' .0 

••• ••• .. , 
B. I 

'.' 1 •• 

• . 1 1.' 
• . 1 J.O 

I 
I 
I 
I 
IPERCENT 
I SATUR
I AT 101'1 

" '0 

8S 
83 

90 

" 
1' 1 
I J7 

" 9J 

.5 
8S 

'1 
'1 

" 
95 .. 
9J 

123 
I" 
II . 

'I 81 

" " 
" " 
8J 
82 

82 ,. 

81 .. ,. 
" 

11. 
10; 

I D. 
IDS 

'I 
, I 

100 

TUR
BIDITy 
IJTU J 

'0 . 
15. 

20 . 
30. 

115. 
105. 

20. 
10. 

80 . 
'0 • 

". 20. 
lS . 

JJ. 

'0. " . '0. 

". .s. 

". 
15 . 

'0 . 
1 0 . 
10. 

100. 
120. 

10. 
95 • 

O • 
10 • 

100. 

'0. 
50 . 
'0. 
60. 
80 . 

I 
I 
I TRANS
(PU[NCy 
( S(CCHI 
I D I SK 
I I CHI 

JJ 

18 

1 J' 

55 

'0 

I ' 

" 

'0 

" 
20 

" 
'0 

22 



onE 
or 

( OllCCn ON 

...IL l , 09 , 7b 

AlJ G 1 6 , 1t> 

ALG 10;., 1l 

NLV 0:3 , 15 

fl B :>5 , 1t> 

AP ~ 1 9 , 16 

J L'Il 0 1 , 1t> 

N LV 03 , 75 

rl B J 5 , 7b 

.11' 1:1 1", 76 

AP ~ 1 <; , 1b 

..Jl'" 0 9 , 7 t> 

ALii 19 , 1b 

N(.V 03 , 1S 

H _B 0 5 , 10 

AP R 1", 16 

1ABlE 6A --QUA l I'Y Of ~AT[R I N THE HI SS I O~ -AR'NSAS ES TUARY, 

FIEL D OET(RMINA110NS 

I I I 
I SPECIFIC I I 

ICONOUC T-I I 
. ~C[ I I 

IIHI CFlO - ITEMPER - I 
I I I OEPTH IM HOS) IATURE J 

11IHEISITEIIHETERS lllfHlO I I I O(G. CII PH 

I 
I 
I 
10 15 -
I SOLVED 
I OX YGEN 
I I HG/l I 

lINE 10 4 CONTINUED 

0 9" 0 

122 0 

1135 2 

123 5 8 

1215 

lZl C 8 

14 00 , 
121 5 8 

135 0 

113 C 

1215 

11 35 2 

0920 2 

1155 2 

1415 , 
1100 , 
11" 5 

, 
12 J5 , 

I.' 
. 3 

1.' 
·3 

1. , 

. 3 
1 . , 

.3 
2 .1 

. 3 
2 . 1 

03 
1 .1 
£ .1 

.3 
1 . S 
3 . 0 
'03 

03 
1.5 
3 . 7 

.3 
1. ; 

307 

. 3 
1. , 

'03 

03 
2 . 0 
4 . 0 

• 3 
1.2 

03 
. 9 

.3 
1 . 2 

. 3 
1.2 

.3 

13000 

2 4000 
2"000 

H eiDO 
23 0 00 

24 [.1 00 
25000 
25000 

30000 
3 0000 

HOOO 
31COO 

15000 
16000 

:3"000 
25000 
:3" 000 

1:3000 
23000 
13000 
23000 

2 1 000 
27Ci OJ 
Z 10 0 0 

J6 000 
36000 
3t>00;:) 

HcOO 
3" °00 
3" 000 

"500 
4500 

1600 0 

15 0 0 0 
15000 
220 00 

30000 
30000 

29000 
29 \l00 

37000 
31('00 

15000 
15000 

23000 

21 . 0 

29.7 
30 .1 

28 . 5 
26.2 

2" . 6 
2".6 
24.6 

17 . " 
17.3 

211 .2 
211 .3 

21 . 2 
27 . 2 

28 . 6 
29.6 
30 . 2 

2&1.8 
24.9 
2&1 . 9 
25.7 

17 .8 
17.1 
17 .8 

23.9 
2 3. 8 
23.8 

27 . 0 
26 . 9 
27 . 6 

28 . 1 
28 ".7 
29 . 3 

25 .1 
25.8 

2" .7 
2" .9 

29.8 

8 .2 .. , 
'.' 
6 . 5 
8 .' 

, -' 
' 03 
8.2 

1.8 
7 . S 

' . , 
8 . , 

B .3 
8.2 

8 03 
8 03 
8 .2 

LI J\E 11 0 

8-' ' .3 
8 .3 
8 . 2 

8 . , ,. , 
8 . , 

8 . 3 
b .3 
8 . 2 

8.' 
6.' 
8.' 
6.7 .. , 
7.b 

8.' 
s . , 
8 . , 

Ll ~E 115 

8. , 
8 . 2 

801 
8 .1 

8.' S., 
8. , 

. 136-

,., 
11.3 

9 . , 

, ., 
' 01 

1.2 
'.9 ,.1 
7.9 
7 . 6 

8.8 
8 . 3 

8 .1 
1.2 

,.7 
'.7 , .. 
701 
7 . 0 
7·0 
6.8 

8. , 
8 . , 
8.0 

9., 
8 . 8 
803 

8. , 
8.0 
7 . 7 

• • 9 .. , 
'.9 
,.8 , .. 
, .0 

7.7 
8.2 

8 . 0 
1 .8 

1 . 7 
1.2 

9 01 

I 
I 
IPERCENT 
I SAT UR 
I A Tl ON 

.. 
163 
136 

" 8b 

92 
90 
87 

92 

" 
117 
111 

1 08 
97 

" 83 

" 

91 
90 
90 
88 

" 97 
93 

127 
119 
111 

111 
1 07 
1 03 

89 

" b7 

76 
7S 
71 

103 
112 

" " 
100 
1 00 

103 
9b 

132 

T UR 
BI 0 Il'" 
I..JTUI 

&S. 

,. 
5 . 

20 . 
60. 

20. 
16 0 . 

35 . 

SO. 
60· 

10 . 

" . 
.s. 

5. 
no. 

ss. 
'0 . 
bO . 
SS. 

Z; . 
20 . 
20 . 

10. 
1 0 . 
20 . 

,. 
10. 
10. 

SS • 
60 • 
90. 

160. 
160. 
500. 

.s . 
" . 
10. 

100. 

140. 
200. 

20. 
Z;. 

O • 

I 
I 
I TRANS 
I PARENC.,. 
I S(CCHI 
I 0 1 SK 
I I CI'I I 

" 
., 

125 

55 

30 

79 

112 

" 

.5 

" 
78 

21 

31 

.. 
36 

17 



~ATE 

Of 
COLLEC 110 tl 

NLV 03 , 1!> 

Fl e. O!> , H> 

,1f- P" 19 . II 

JLN 07 , 7b 

.1l,.r, 19. 1b 

NOV ;)3 , 15 

JlN 0 1, 1{' 

N(..V 03 , 15 

rE a O!> , 1b 

API:' 1 9 , 7b 

NC. V 03. 15 

rrB os , It 

TABLE 8A +4 QUALI TY or ~AT[R IN THE HI~~ION -ARANSAS ES TUARY , 

191b ~AT[R Y(AR --CO s llN U(O 

flELO D[TERMINATIONS 

I I I I 
I Is P[ CIFICI I 
I IC ONOUCT - I I 
I IAhCE I I 
I lo'IlCRO- IHMP(R- I 

I I I DEPTH IMHOS) IATUR E I 
ITIK[ISITEltKETERSlllrIELO) IIO£G . CII FH 

I 
I 
I 
101 S 
I~OL\lEO 
I OXYGEN 
I (HG/L J 

LIN[ 115 CONTINUED 

1205 5 

115 ') 

III ~ 

145 0 

1115 

1500 

12as 

134 S 

123 0 

IS,!] , 

1310 , 
, 

1520 

104 0 , 

161 S 

1400 

0945 

1 . , 

. , 
1. , 
3.1 

" 1 . 5 
3.' 

" 1.5 
3 . 0 

., 
1 . 5 
3 . 1 

. 3 
1 . 8 
3 .1 

" 1.5 

' .1 
.3 

'" 
.3 

'.' 
" '.1 

.3 
1.5 

' " 3. , 

. 3 
1 . 5 
3 . a 

. 3 
1. 5 
3 . a 

" 1.5 
3. 0 

.3 
1. , 

' .1 

" 1.5 
3. ' 

•• 

ZII OOO 

2bOOO 
2bOOO 
2bOOC 

31000 
31G('D 
3lGOO 

3b GC(' 
3bOOO 
40 000 

21000 
2aooo 
27000 

37(;00 
.51000 
34000 

211000 
25000 
2S 0 0G 

,aOO c. 
zaooo 

18000 
15000 

3,eoo 
31 0 00 

,2000 
,bOOO 
30000 
300DO 

31000 
111 00 0 

4 0000 
112UDO 
42000 

28000 
280DO 
27uDO 

32000 
3 4 CO l) 
34 0 00 

28('00 
30000 
35000 

35uoa 
37000 
31(00 

31eoo 

24.b 
24.b 
25 . 0 

17.0 
P.O 
Ib . 9 

28 . 11 
28 . 1 
28.2 

29 . 3 
29.b 
29 . 7 

24 . 1 
24.1 
2S . 3 

1701 
17 . 0 

28.8 
28·0 

29.3 
30.3 

24.4 
24 . b 
24 • S 
24 . 8 

28. a 
21.8 
28.3 

28.8 
28.9 
29.3 

24 .1 
211.b 
26 . 0 

17 . 2 
P.2 
1&.9 

24.0 

8 •• 

LINE lZ0 

." 
• • 3 

'.3 
' .5 
8 .5 
'.5 
B.5 
'.5 
8 .5 

8.' 8.' 
7.' .. , .. , .. , 
." 8.3 

'" 
B. , 
8.' 
S., .. , .. , 
'., 

Ll"E 141 

.. , . " .. , 

." .. , 
e.' 
S . 5 
'.5 
S. , .. , 
•• 1 ." 
•• 5 
•• 5 
e., .. , .. , ." .. , 
b . , 

'. , 
'.5 

- 137 -

• • 1 

7.' 7.' 
•• 8 

'.0 
5 . 9 
8 . 8 

7.1 
7 • • .. , 
7" 
7 . 0 ,., 
5.0 ,., 
3.' 
1 . 8 
7.3 

••• .. , 
8.3 

,. , .. , 
• • 1 ,. , 

7.8 

' .8 
7 •• 
•• 5 .. , S., 
7. , 
• • 5 

5.' 
1.3 .. , 
' .5 
5.7 
5" 

'" 
7 •• 
7.3 

'.8 
••• 8.5 
8" 

7.' 

I 
I 
I 
I 
IPlIlC[NT 
I ~ATUR 

I A lION 

121 

" " • 8 

103 
10' 
10 1 

10 3 
101 
85 

1 0 3 
100 
.0 

" .. 
5. 

100 
95 .. 
" " 

115 
115 

100 

" 

,. 
88 

100 
87 

, . ,. 
•• 
'0 

" 

" " " 
100 

" " 
1 C 1 
100 

95 

•• 

TUR 
BIOITY 
IJTUI 

10 . 

'0. 
'0 . 

" . 
'0. '0. 

130 . 

'A . 
20. 
'0. 
10 . 
10 . 
30. 

.0 . 
" . 

1Z0. 

lS. 
SO. 

J2S. 

,0. 
30. 

30. 

'0. 
OJ. 

5. 
5 • 

10. 
lS. 

3 0 . 
10. 

o • 
O. 
O. 

1 0. 
lS . 
30. 

10. 
10 . 

". 
,5. 
35. .,. 

O • 
O. 

10. 

'a. 

I 
I 
I TRANS _ 
!PAHNCY 
I S[CCHl 
I 01 SK 
I t C"I 

" 

1 " 

10 7 

". 

63 

1 00 

1 3 , 

178 

" 
lS O 

130 

'" 

" 



TABLE SA--OUALITY Of WA TER IN THE MISSION-ARANSAS ESTUARY. 

197& .. &T ER YEAR __ CON TINUED 

F IEl O DET ERHINATIONS 

---------------------------------._---------------------------------------------------------------------------
I I I I I 
I SPECI fICI I I I 
ICONDUCT -I I I I I TRANS-
lANCE I I 10 I S- I I PARENCy 

OAT( IIMICRO - I TEMPER- I I SOLVED IPERCENT TUR- I SECCHI 
Of I I I DEPTH I MHOSI I ATURE I I OXYGEN I SATUR- BIDI TY I 01 51( 

COLLEC liON ITIHEISITEIIHETERSIIIFIELD) I tDEG. Col PH I I HG/L) I AT ION IJT U I I I CH I 

--------------------------------------------------------------------------------------------------------------

LINE I .. CONTINUED 
----._-_.----------

,,, 19, T. 09 1.1 5 1.8 37000 l3 .9 8 .5 T.3 " 5. 
,. 0 1.11000 23.9 8.' ' .5 '0 20. 

JuN 01, 1. 151.10 03 27000 28.1 8.2 7.2 10 3 10. " I. S 16 000 28 . 0 ' . 2 ' . 8 101 20. 
3.1 1I1CiOe 27.7 8.0 5 . ' 82 30. 

'u" 19, ,. 09 11 5 . 3 31 0 00 28.8 .. , '.5 .. 10. liT 
2.0 31.1eao 28.8 8. , ,. T 10 10. 
, . 0 3S000 29.2 8.5 , ., .. 10. 

II tl( 1.5 
----- ---

NOV 0'. 15 15S 0 2 .3 JSOOO 211.S ." '.8 92 15. 120 
1 • S JS(;OQ 21.1 . S 8. ' ' . 8 92 35. 
, . 0 J5000 211 • S 8" '.8 92 25. .. , JSOOO 21.1 .S 8" • • 7 91 50 • 
5.5 35000 25.5 8.2 '.' 88 35. 

". OS , " llJS 2 03 113000 17 .11 8. 3 1., " O. 168 
1.5 IOJuOO 17 . 11 8.' 8 . 0 '8 O. 
'.0 I.IJuOO 17.2 8.3 7. , " O. 
5.2 IOlOOO 17 .2 8.3 1.1 " O. 

'" " , 1. 1020 . , 112000 211·0 8.5 ,. 1 " 5 • " 1.5 112000 23.9 • • 5 , .1 " 5. .. , 112000 211 . 0 • • 5 , . 5 '0 20 . 
•• 1 102(;00 211.0 ' . 5 ,., " 30. 

"" 0 2 . " 1335 2 . 0 101000 17.11 8 .3 7. , " o. " 1. 5 113000 17 . .. 8 . , 8 . 0 98 O. 
3.0 113000 17 . 2 8. , 1.' " O. 
5.' IIJGOO 17 . 2 803 1.7 " O. 

JU N oe , " 1 511 0 . , 116000 27.9 8.0 8.' 139 50 
3.0 116000 2 7.6 7. , ' . 5 1 32 3D . 
5 . 5 11600C 27 . 8 7. , , .. 1" 3D. 

'uG " , " 1 0 1 0 2 03 37 000 29 . " ,. , ,. , '0 O. 350 
J. a 380 00 29.11 ,. , 3.8 59 O. 
' .1 J9UOC 29 . 6 E. , ,. , 55 O. 

· 138 · 



TABLE 8B --Q UALITY OF WATER IN THE HISSION-ARANSAS ESTUARY, 

1976 wATER YEAR 

NUTRIENT AND OTHER ENVIRONH[NTAL CHARACTERISTICS 

I 
I 
I 
I 

CAl[ I 
Gr I I I DE pTH I 

COLLECTION ITI HEISITtltHETERSl 1 

0150 -
SOLvE D 
SIL IeA 
ISl02 1 
t HG/lI 

I 
I 
I 
I TOTAL 
INITRATE 
I IN I 
I (MG/LI 

I 
I 
I 

I AHHONI~ I TO T~L 
INITROGEN INITRIT [ 
I t N) I IN) 
I tMGlL1 I t HGI LI 

0150-
SO LV[ O 
pHOS 
PHORUS 
ORTHO 

,PI 
( HG/l ) 

t OTAL 
PH OS 
PH Oil US 

,PI 
(HG/l) 

I 
BIO- I I 

ICHEMICA Ll cHEMIC ALI 
I OXYGEN I OXYG EN I TOTAL 
I DEPlANQ I DEIUND 10RGANIC 
I IBOOI I I COOI I CUBO N 
I IH GI LI I tHGlll I tHGILI 

------------------------------------------- -------- ---------------------------------------------- ----------- ---

NCV OJ , 15 1110 

Ft..B JS , 7b 1130 

H;;' 19, 76 1420 

Jl" 01 , 7t. 1 S 15 

AL(j 19 , I t. 1225 

NOV 03 , 7~ 1010 

FE B :i s, 1& 1000 

API;;' 1~, 71;, 13uS 

.)L~ 01, 7b 103 1 

Au G 1 ~ , 76 1020 

N () Y 03 , lS 0915 

FE a as , 70 I on 

AP II 19 , 7t. 1240 

JLo..: 07 , 76 16 00 

AL.(. 1 9 , 16 09'15 

N GII 03 , n 1155 

rt f, OS, 76 12 00 

AP ~ 1"-, 1t 122 0 

N(,Y 03 , 75 1305 

f[ c 'JS , 7t. 

Afll 1'1. 16 101 a 
.)vN 0 7 , 1& 141 0 

AL t. 1 9 . 76 133 5 

N e y 03, 75 1'1 15 

Fl B as , 7t. 11 JO 

, 
, 
, 
, 
, 

, 
, 
, 
, 
, 

, 

, 

, 
, 
, 
, 
, 

, 
, 
, 

.3 

.3 

· , 

• 3 

· , 

· , 

.3 

03 

· , 
.3 

· , 

.3 

· , 
.3 

. 3 

.3 

.3 

.3 

.3 

• 3 

.3 

'01 • 01 

6.6 

3 • • .01 

601 . 00 

I'" .0 • 01 

, .. 011 

• 00 

7.' . '0 

1l. 0 • 00 

.01 

. 00 

. 00 

. 00 

· 00 

. 0 1 

'.1 . 00 

, .6 . 00 

1]. 0 . co 

6.' . 00 

6 . 3 . 00 

.00 

. 00 

6.7 · '0 
' .6 .00 

'd .0, 

LI"'E 15 

.0' 

.0. 

. 0' 

. 0 ' 

.0' 

• 0 7 

• 06 

. 0' 

.07 

. 01 

.0. 

. 07 

.0' 

.0' 

.0, 
LINE 89 

. 01 

.01 

. 0 7 

.06 

.0' 
L I I;E 115 

. 03 

.0' 

.13 

. 139· 

. 00 

. 01 

. 01 

.00 

• 00 

.01 

. 00 

.00 

. 00 

. 00 

. 01 

.01 

. 00 

.01 

. 00 

. 0 3 

. 0 1 

. 00 

·00 

. 01 

. 00 

.01 

. 00 

' 0
' 

. C2 

.06 . , 
1 . 1 

1.' 

.0 5 1.' 

• 0' 1 .0 ••• 

011 •• 
.07 1. , 

.0' 1.' 

.12 7 •• 

.13 ,.7 

• a 7 ., 
.06 . 9 

.06 1 .1 

. OS 1.' 

. 11 . ' 5 •• 

.0' ., 

.0' •• 

.0' 1.1 

.' 
1.' 

.0' 1 .0 

. 03 1 •• 

.1 a 9.' 

. 09 .' 

.11 1 . 0 

1.3 



0 1. T( 

or 
COLLECtION 

J V ' 09 , n 

n ' 18 . 16 

H I;' 19 . n 

" LV 03 , " 
fl ' J 5 , 16 

J L" 0 1, 16 

h ' 19. 16 

TABLE £6 --0UALlT'I' OF II'AHR I N THE M!SSION - AiUNSAS ESTUARY, 

Nu t RIENT AND OtHER ENVIRONMENTAL CHAR ACTERIStICS 

I 
I 
I 0 15 -
I SOLVED 
I SILICA 

I I I OEP TH I 151 0 2 1 
ItlMEISIT [ 1 (~[ tER S I I I ~C,/L I 

0950 5 ,3 

1205 5 ., .. , 
111 0 .3 

J . o 

151 0 2 ,] 

3 . ' 

131 0 ,] 

2 .1 

1520 2 ,] 

3 . 0 

10 .. 0 2 ., 1 . 0 
]. 0 5. 8 

I 
I 
I 

T 01 AL I AM~ (jNI to I t OTAL 
INITRAtE INITROGENINI TRIT E 
I IN I I I NI I INI 
I ( MGIL I I (MC"l I I (H G/L I 

LINE 115 CONtIN UED 

." .0 ' 

. 0 1 . 0 2 

L I ~.E 120 
--------

. 00 . 0 8 

.00 .12 

L I to[ 1'1 --------
. 0 0 . 0 ' 
• GO . D2 

. 01 . 05 

.00 . 0 1 

. 00 .10 

. 00 .1 0 

. 0 1 . 05 

- 140 -

. 00 

.00 

.00 

.0 1 

. 00 

. 00 

. 01 

. 0 1 

. 00 

. 00 

.00 

015 -
SOLVED 
PHDS -
PHORUS 
OR THO 

IPI 
(" GIll 

TOTAL 
PHOS-
PHORUS 
IPI 

(H G/LI 

. 08 

. 0 9 

.03 

. 03 

. 0' 

.0' 

.0 ' 

. 05 

. 0' 

. 08 

.0' 

I 
alo - I 

ICHEHICALICHE HI CALI 
I OXYG( N I OXYGEN I TOTAL 
I OEHAND I DE HA NO IORG ANIC 
I I BOO I I ( COOl I CARBON 
I (H GIL I I ( HG/LI I (I1 G/LI 

1 . 0 

.9 

. 5 

1 . 2 

1.1 

. a 2.a 



O&'TE 
OF 

UlllEC Tl ON 

TABLE 8C -- 'U ALITY OF wAT[~ IN THE MISS I ON -A RANSAS ESTUARY, 

I I 
I SPE CIfICI 
I CON - I on,
IOuCIANcrl SOLVEO 
IIM lCRO _ lCHCIUM 

I 1 I DE P TH I MH OS ) I (CAJ 
ITIM E ISITEII H( T[ A~ 11 ILAB) 1 IHG/l ) 

191& .. ATEM YEAR 

CHEM ICAL ANALYSES 

OlS 
~OLV(O 

.-,AGN E-
S IUM 
I.-.G I 

( Mul l I 

I 0 1 S- I 
I SOLVEu , 
' SODIUM .. , 
I POlAS - I 
I SlUM J 
I ( IIIA" K) I 
I IMG/ll I 

BICA R
e ONATE 
O fC0,3 1 
I HG/LI 

I 
I 
I 0 I S -
, SO LI/EO 
I SULF"TE 
I ( SOIf J 
I (H G/ L J 

, I OIS -
I , SOLI/E O 
I OIS - 'SOLID S 
I SOLVED I (S UM Of 
le HLOAIOE lc ONS lI
I lell 'T UEN lS) 
J IHG/LI I IHG/Ll 

---------------------------------------------------------------------------------------------------------------

Nl.'~ 05 , 75 

rE S C5 . 7b 

Af" 19 , 16 

NL V 03 , 75 

AP ~ 19 , 7& 

JL."I 0 7, 7t.. 

NvV 03, 75 

AP r" 19 , 7t.. 

NlV 03, 75 

Nu \' 03 , 7~ 

..JUI 0 7 , 7 & 

1\1('103,75 

111 0 

113 0 

1515 

1225 

10 1 0 

10 00 

13 05 

16 30 

l e 2 0 

092S 

1211 ') 

1600 

11 55 

1200 

122 0 

13 05 

12115 

10 1 0 

141 0 

133 5 

11115 

1100 

1111 5 

, 
, 
, 

, 

, 

Z 

, 

, 
, 
, 

, 
, 
, 
Z 

5 

5 

2150 0 200 . 0 

· , 23800 2 10 . 0 

331 00 290 .0 

., 2 0 900 180.0 

· , 1320J 100 . J 

· , 13200 170 . 0 

23900 210.0 

· , 2 84 0 0 25 0 . 0 

· , 1 500C· 1'1 0 . 0 

· , 7bO O 61.J 

2 190 0 

· , 2116 0 0 

· , 29110 C 

· , 2a90 0 

8 71 0 

· , l280 0 190.0 

2790 0 2110 . 0 

· , H 4 0 0 210. 0 

13300 130.0 

20300 190 .0 

· , 267 0 0 260 . 0 

2 0 900 210 . 0 

7580 611.0 

27500 250 . 0 

32 100 270 . 0 

· , 3700 0 300.0 

L I II. E 1 5 

13' 

'" 
800 . 0 ... 

'" 
270 . C 130 

29 C. a 129 

530 . 0 , " 
660 . a ISZ 

311 0 .0 13t:. 

13 U. a "8 
L I I.[ 511 

LIM. 17 

52 u .o ISO 

61 (J . Q ,s; 
790 . 0 '62 

LIM: 89 

28 0 . 0 1S t:. 

177 

650 . 0 17Z 

500 . 0 1S9 

12 0 . 0 ''" 
lP':( 115 

& 7 o. a 17 0 

730.C 18' 

860 .0 165 

. 141 . 

1000 

1 000 

1600 

9za 

510 

.00 

1000 

13 00 

69 0 

'00 

1100 

1200 

1700 

610 

890 

1300 

11 00 

310 

1'+ 00 

1'+ 00 

1800 

73 00 

1 800 

12 000 

71 00 

'+ 300 

Ii 2 00 

8000 

96 00 

5 HlO 

2300 

7 000 

9500 

12000 

'+ 300 

&9 00 

92 00 

8000 

23 00 

1 000.:1 

11000 

1 3 000 

13100 

1".1100 

215 00 

127 00 

7720 

77'+0 

111 &00 

17500 

9lbO 

4 2 toO 

13300 

17200 

21100 

12500 

16800 

I '" 300 

18100 

19900 

236 0 0 



OAl[ 
OF 

COLLECTION 

J lJN 09 , 1t 

ALG I d . 16 

ap::> 19 , 16 

N UV 0 3. 15 

fl B as , 7b 

IL: G 19, 16 

TABLE SC·-QUALITY Of WATER I~ THE MISSION -A RANSAS ESTUARY, 

1976 ~ATER YEAR--CONTINUEO 

CHEMICAL ANALYSES 

I I I I DIS - I 
I I SPEC IfI C I OIS- I SOL 'H D I 
I I CON - I OB - SOLI/E O I SODIU M • I 
I I OuCl ANCE I SO L yEO HAGNE_ I POTAS- I BICA R-
I I (!', ICR O- ICALCIUM SlUM I SlUM I BONA TE 

I I I DEPTH I 
I TIHE I S ITC II HE HRSI/ 

D9 SD 

12 05 

111 0 

l SZ D , 
1 31 0 , 
152 0 2 

10 11 0 2 

.3 

.3 

. 3 

03 

. 3 

. 3 

'· 0 

MHOS ) I 
(L A B I I 

15 800 

211100 

"' 0 100 

2610 0 

11 02 00 

215 00 

32500 
339 00 

I C AI (HG) I (NA+KI 
(HG/L) ("GILl I I rtG/L I 

1I ~E 1 15 c a NT I NU EO 

-------------------

200 . 0 S5 0 . a 

LI ~E 120 ----- ---

LI " E " 1 --------

2 70 . 0 8 CO. 0 
300.0 850.0 

. 142· 

I 
I 

(HC03 , 
(HG/LI 

155 

1'0 
151 

I 
I 
I DIS-
I SOlvEO 
ISULfATE 
I 
I 

ISOIII 
(MG/LI 

1100 

1600 
1800 

I DIS _ 
I SO L YEO 

o l S- I SO LI DS 
I SO LYED IISUM Of 
ICH LORID Elc ONS TI-
I 
I 

IClI 
t HG/L I 

8200 

12 000 
12000 

ITUEHTSI 
I I HG/L) 

111 800 

21300 
22 300 



197& .... TER YEAR 

SElECTEO I ON S ANALYSE S 

I I I I I I 
I 015 - I I I OI S - I I 
I SO LVED 015 - I I BOTTOM I SO l VED I 80 TTOM I 
I AlUM I- SOL VE D I TOTAL I OEPOS I T I CAO - I TOTAL OEP OSIT I 

OATE I "U" ARSENICI ARS E NIC I ARSENIC I 111 UM I CAQl't I UM CAO,dUM I 
Of I I I OEPTH I ALI I A 5 I I I AS I I I AS I I IC O I I I CO I I I COl I 

COUl C 1 ION ITIHEISIT E I {HETER S I I IUG/LI I I UG/ L 1\ IUG'/LI! tUG/GHl1 I UG/ L! I IUG/LI J tUG/GH I I 

---------------------------------------------------------------------------------------------.-------------

Ntv 03, 7!:o 1110 , 

Nlo V Ol , 75 1 0 1 0 

Nl,..V 03 . 75 0925 

NOV 03 , 15 1155 

N .. V 03 , 75 1305 , 

Nt v OJ , 7~ 1"15 

Nv V 03, 7S 1510 , 

. 3 
1 • • 

.3 
1. , 

.3 

'.' 

. 3 
3 . 0 

.3 
1 . , 

" 1. , 

.3 
3.' 

'0 • 

30 ,. 

30 

'0 

10 , 

, 

' 0 , 

LINE 15 
--------

10.00 

LINE .. --------
3 , < 10.00 

LINE ,. 
--------

1 ( 10 .00 

lIhE 17 ----- --- , , < 1 0.00 

LI NE .9 
--------

, 
< 1 0.00 

LI NE 11' --------
, < 1 0.00 

LI,.,( 1" 

----- ---
3 , < 1 0 . 00 
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TABLE eO --Q U ALITY Of ~AT [R IN THE MISSION- ARANSAS ESTUARY . 

197b ~ATER YEAR -- CONT IN UE O 

S EL ECTED I ONS ANALYSES 

I I I I I I I I 
I OIS- I I I I I I I 
I SOL V[O I TOT AL I OIS - I I BO TTOM I OIS - I I B OTTOM I 
I CHRO - I CHR O- I SOLV E D I TOTAL I DEP OS IT! S OLVED I TO T AL I DEPOSIT I 

OA r [ I MIUH I 'H UM I CObALT I COBAl T I COS AlT I COPPER I COPPER I COPPER I 
or I I I O[PTH I I CIl I I tC RI I IC O I I I CO I I teal I t CU I I I CUI I IC U I I 

lOLLEC TICh J lIKE J SIT[ J IM[1[RSI J I UG/ L I I IU G/ U I I UG/ ll I I UG/L II I UG/G~ JI I UG/ l II I UG IlII I UG/GIU I 

------------------------------------------------------------------------------------------------------- --------

NlV 0 .)0 1~ 1110 1 

NLV 03 , n 10 1 0 1 

NOV 03 , 1S 09Z5 

11 55 1 

NOV 0] , 1S I]OS 

N(.V C] , 1S 11115 , 

NO'W 03 , 1~ 15 20 1 

., 
1. 8 

.] 
I. , 

· ] 1.' 

• J 
] . 0 

• J 
I. , 

• l 
1.1 

· ] 
] . , 

. 00 

. 00 

. 00 

. 00 

. 00 

. 00 

. 00 

II N( 1 S 

< 1 0.00 10 . 00 

o 
< 10 . 00 < 10.00 

L J t.[ SII 

c " < 1 a. 00 ( 10 . 00 

1I1o[ 11 

o 11 
( 10 . 00 ( 10 .00 

1I ~[ 59 

o 
( 10.00 ( 1 0.00 

o 
( 10.00 10.00 

Ll~[ 1111 

o 1 
< 10.00 ( 1 0 .00 
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DAlE 
OF 

CO llE CTION 

N( VD J , 1~ 

N("\/ OJ, 7~ 

Nc, V OJ. 75 

NLV OJ , 15 

Nt\! OJ . 7~ 

N(l V OJ, 75 

N(,V OJ . 75 

TABLE eD - -OU~L tTV OF WAT[R Ih THE MISSION-ARANSAS ESTUARv. 

I 
I 
I 
I 
I 

I I I DE P TH I 
ITIM E I SIT [ IIH[TE RS II 

111 0 

1010 , 

0925 

1155 , 

1 JOS , 

Iii 1 5 5 

1520 , 

., 
1. B 

.J 
1.5 

• J 

'.4 

., 
J . 0 

• J 
J . 4 

I 
I 

OIS - I 
SOL V[O I 
CVANIDe l 

I C N I I 
I HG/L I I 

197b ~ATfR VEAR--CONTINUED 

SELECT(O I ONS ANALvSe S 

I I I I 
I I I I 

BO TT OK I 01S - I BO TT O" I DIS- I 
OEPOS IT I SO LI/E O I TOT II DEpOS IT 1 SOLVEO I 
CYANIDE I I RON I IR ON IRON I L EA D I 

le N I I IFE I I I FE I ( rEI I I PB) I 
I UG/GH II ( uG I L I I I UG/ LI IU G/GH ) I t UG/L II 

L J ~[ 15 --------
10 15 

.0 

Ll N[ " ----- ---
'0 24 

. 0 

LlI'E '" ----- ---
'0 10 

. 0 

Ll "'[ 77 ----- ---
40 l6 

. 0 

LI "'E " --------
40 14 

. 0 

L I "E 115 
----. ---

'0 13 
. 0 

L I H( 141 
----- ---

'0 21 
. 0 
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I 
I 

BOTTO" I 
TOTAL DEPOSIT I 
LEA D LEAD I 
I PB I ( PBI I 
t UG/L) IUG/GK I I 

< 10.00 

< 10 . 00 

( 10 . 00 

< 10.00 

< 10.00 

< 10 . 00 

< 10.00 



TABL E 80 --QU ALl TY .f ..... TEll IN TH( MISSI ON -A R _NSAS tSTUARY , 

197 6 'oiA T ER YEAIl __ CONTI NUEO 

SE LlCH D IONS ANALYSES 
--------------- ---- -- -------------------------------------------------------------------- ----------------------

I I I I I I 
I OIS - I OIS- I I BOTTOM I DIS - BOTTOM I DIS-
I SOLVED I SOLVED I TOTAL I DEPOSIT t SOLvED TOUL OEPOSITt DIS- SOLVED 
I LITH - I HAN- I ~AN- I MAH - I !'tER - !'t ER - MER - I SOLVEO STROH-

DATE I lU" I GAHES E I GANESE I GAHESE I CUllY CURY CURY I NICKEL TIUM .f I I I DEPTH I ILII I (HH I I HtNI I (!'tHI I IHGI IHGI I HGI I INII I SR, 
t OLLEC liON ITIltEI SITE t (M[HIlS, t tUG/L I I tUG/LIt IUG/L11 I UG/G M) t I UG/ll I CUG/L) t UG/GMII IUG/L11 IUG/l) 

-------------------- -------- --------------------------------------- --- ------------- ------------------------ -----

L I /\oE 15 
--------

N" OJ. 75 1 11 0 , 
• J 8. '" • 0 0 2000 . 

1 . 8 110 ., 
LlNE " ----- ---

Nl;V .J . " 1010 , 
• J .0 .0 .0 0 1&00 

1.5 270 ., 
L1N[ 5' 
--------

N" OJ . " 0925 • J 90 70 ., 0 2000 ,. , 310 ., 
LINE 77 --------

NOV OJ . 75 llSS , 
• J 80 .0 . 0 0 19 00 

J . O '"0 .2 

L I /\oE 89 ----- ---
N<V OJ . 75 l3DS , ,J 5 0 .0 . 0 0 1200 

1. 5 11 0 ., 
LINE 115 
--------

NOV OJ . 7; 1~15 5 . J 90 80 01 0 2100 
lol 270 ., 

L I toE 1" 
--------

"eV 01. l; i520 , • J 9 • .0 01 0 2000 
J . ' ,"0 ., 

. 146· 



I 
I 

I 
OlTE I "f I I I O[P TH I 

(OLlEeno"" ITII4(ISITEIIHETERSII 

197& WATER Y[AR --C ONT IN U(O 

SELECTED I ONS ANALYSES 

DIS 
SOL VEO 

ZIN C 
TOTAL 
lINC 

I HI) (ZN I 
IUG/LI I I UG/LI 

I 
I 

BOTTOM I 
DEPOSITI 

Z INC I 
I IN I I 

IUG/G H I/ 

--------------------------------------------------------------------------------------------------------------

tH,V 03 , 7~ 111 0 

N ~V 03 , 1!) 101 0 2 

NGII OJ . 7S 09 25 

N<-V 03 . 75 11 S5 2 

1305 

N(II 03. 75 1~15 

NLV 03 . 75 1520 2 

., 
1.' 

· , 
1. , 

· , 
2 . , 

., 
1.' 

,J 
1 .2 

· , ,. , 

' 0 

'0 

' 0 

,c 

20 

JC 

LI NE IS 

zo.oo 

JO .oo 

20 . 00 

LINE 77 

JO .oo 

Llr.( 89 

20.ac 

L!t.( 115 

le .na 

LI~[ 14 1 

Jr..oo 
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TABLE e E--QUALITY OF ~AT[R I~ THE MISSION-.RA~S'S EST UARY , 

1'>176 ioIATER YEAR 

I~SECT I CIuE AND HERBICIDE '~AlYSES 

--------------------------------------------------------------------------------------------------------------
I I I I I I I I I 
I I I I I I I I I 
I I I I BOTTOM I I I I I 
I I BOllOH I TO Ul I OEP OSITI I BOTTOM I I BOTTO M I 

DA TE I TOT AL I DlPOS! TI CHLOR - I CHLOR - I TOT Al I DEPOSIT I TOT AL I DEPOSIT I 
OF I I I DEPT H I ALDR I N I AL O"I N I OANE I DANE I DOD I DOD I DOE I DOE I 

(O LLE C T ION ITIMEISIT[IIHET[ RS II I UG III I l uG/I<;G II I UGI L J I I UG/I<;G I I IU G/LI I IUG/IIGII I UG/L I I I UG/I( 61 I 

LI NE I' 
----- ---

Nt'J oJl , 15 1110 2 I. , .0 . 0 .0 .0 

l I r.E " --------

N" 03 . 15 10 10 I. , . 0 . 0 . 2 2.0 

LI NE ,. 
--------

NOV 03 . 15 1305 2 I. , .0 . 0 . 0 •• 
L I "E II' 
----- ---

NO 03 , 15 1 "15 , 1.2 .0 . 0 . 0 . 0 

L I"'E "I 
--------

NOV 03 , 15 1510 2 3.' .0 ,a .0 .0 
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TABLE SE- -O UALITY Of _ATER IN THE MISSIO~-ARANSAS ESTUARY, 

1976 ~AT[R Y(AR--CO~TINU[D 

INSECTICI D( AND HERBICID E ANALYSES 

I I I I I I I 
I I I I I I I 
I I I BOTTOM I I I I BOTTOM I 
I I BOTTOH I TOT AL D(POSITI I BOTT OH I TOTAL I D(POSIT I 

DATE I TOTAL I DEPOSIT I DHl- DIE l- I TOTAL I D[POS ITI H[PTA- I H(pTA- I 
or I I I DEPTH DD T I OCT I OR IN ORIN I [NORIN I ENORIN I CHl OR I CHLOR I 

COLLECTION ITIH(I SIT£I IM [T[RSIJ I UG H I I IUG/KGI I I UG/L II l UG /11 iii I I uG/Li I IUG/KGI t (UG/l II IUG/IIGlt 
--------------------------------------------------------------------------------------------------------------

Nt \' 03, 75 1110 , 1.8 . 0 . 0 .0 .0 

Nt V 0 3, 15 1010 1. , .0 . 0 . 0 .0 

L I N( B9 

Ntv 03 . 75 lJuS , 1. , . 0 .0 .0 .0 

L t hE 115 

N(V OJ . 15 1" 1 5 1. Z .0 .0 . 0 .0 

L I r.[ I" 1 

~(.\/ 03 . 75 152 0 , J.4 . 0 . 0 . 0 .0 
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TABLE SE --Q UALI TY OF ~ATER IN THE ~ISSION-ARANSAS EST UARY, 

197& ~ AT [R YEAR __ CONTINUED 

INSECTICIDE AND HERBICIOE ANA LYSES 

I I I I I I I I 
I I BOTTOH I I I I I I 
I TOTAL I DEP OSITI I I TOTAL I I I 
I HEPTol - I HEPTA - I BO TT O~ I TOU L I "IE THYL I l OTAL I TOT AL I 

O"TE I CHLOR I CHLOR I TOTAL DEPOSIT! PARA - I PARA- I HALol- I DIAl- I 
"r I I I DEP TH I EPOXIOE I EPOXID(I L1 NDANE I LINDANE I THION I THION I T H ION I INOH I 

COLLEC TJON I TIME I SITE I(MElERSII IUG/ L J I IUG/KG II ' UG/LI I I UG/ICG J I I UG/U I I UG/ LII (U GH) I (UG/l) I 

LINE lS 
-- --- ---

NOV 03 . l> III a , 1.8 .0 . 0 

LI NE .. 
. ---- ---

NOV 03. " 10 10 , 1. S . 0 . 0 

LI"'E 89 
---- ----

N{. V 03 . 15 130S , 1 . 5 . 0 . 0 

L I "'E 11S 
---.----

h OV 03 . " 141S 5 1.' .0 . 0 

L J NE 1<1 
----. ---

N OV e3 . 15 15Z0 3 . ' .0 . 0 
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TABLE eE --QUALI TY OF .'TE~ IN TH E HISSIO N-A RAN SAS ESTU ARY, 

197& ~ATER yr,R --cONTINUrD 

INSECTICIDE AND HERBICIOE ANALYSES 
---------------------------------------------------------------------------------------------------------------

OA T[ 

" ( OLLE{TIOt. 

N.V 0 3. 7 :.. 

"" OJ . " 

NOV :n , " 

N " 03 . 75 

"' (jV 0 3. " 

Nt\' 03 , 7~ 

I 
I 
I 
I 
I 

I I I DEPTH 
ITIM!:ISJTrIIHET[RSII 

111 0 2 

101 0 2 

D9Z5 

1155 2 

13 05 2 

1415 

152i:! 2 

• J 
1. , 

" 1 . ~ 

.3 

• J 

• 3 " , 

.3 
1 . 2 

. 3 
3 • • 

I 
I 
I 
I 

TOT AL I 
PCB I 
I UG/L I I 

I I I I I 
I I I I I 
I I I I I 

BOTTOH I BOTTOH I BOTTOM I I BOTTOH I 
DEPOSITI TOlAL OEPOSITI TOTAL DEPOSITI TOT AL I DEPOSIT t 

PCB I 2,11 - 0 Z,4 - 0 I 2,4 . S-11 2 , 4.S-TI SILVEX I SIL V[x I 
tUG/KGII IUG/L I IUG/KG)I I UG/L1 I fUG/KGII I UG/ L J I lUG/K G) I 

LI"'E IS 

.00 . 00 . 00 
. 0 

.00 
. 0 

. 00 . 00 . 00 

LI /1.[ 17 

. 00 . 00 .00 

L I t.[ B9 

. 00 . 00 .00 
. 0 

Ut.[ 115 

. 0 0 . 00 .00 
. 0 

. 00 .00 .00 
.0 
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I 
I 
I 
I 

OA T[ I 
Of I DEPTH 

tOL LE C lION ! TIJ1( I S ITE IIJ1ET[R~1 I 

Nl, 1J 03 , 75 IIlD 1.8 

NO. 03 , 75 1010 , 1. S 

NOV 03 , 75 0925 ,. , 

NO. 03 . " 115 5 2 3 . 0 

N(V 03 , " ll05 2 1. S 

'" 0 3, 75 11115 1. , 

NOV 03 , 7S 1520 , 3 . , 

TOTAL 
TOXA -
PHENE 

197& ~ATl~ Y(AR--CO~TINU[O 

l~S(CTICIOE AN D HERBICIDE 'NALYSES 

I 
I 

BOT TOJ1 I TOTAL 
DEPCoS IT I BO TT OJ1 f4,E THYL 
TOU - I TOTAL DEPOSIT I TRI-
PH(N[ I [THION (THION I THION 

l uGIL ) I I UG/KG I! I UG/L II I UG/KGI I I UG/ Lil 

L I f.jE 15 

. 0 

. 0 

.0 

L I ~[ 77 

. 0 

L I ~[ 89 

o. . 0 

LItlE ll 5 

o. . 0 

L I hE 111 1 

o. .0 

. 152 · 

I I I 
BOTTOJ1 I I I 
DEPOSIT! I BO TT OJ1 I 
OlE THYL I TOTAL I D[POS IT ! 

TR I- I TR I- I TRI- I 
THIO~ I HU ON I THI ON I 
I UG/KG II I UG/lI! IUG/KGII 

. 0 

. 0 

. 0 

. 0 

. 0 

.0 

. 0 



Nueces Estuary 

The Nueces estuary, which has an area of about 200 square miles (518 km'), consists of the 
tidal parts of the Nueces River and other tributaries, Nueces Bay, Tule Lake Channel, Corpus 
Christi Bay, part of Redfish Bay, Corpus Christi Ship Channel, Aransas Pass, and part of the 
Intracoastal Waterway (Figure 10). Water depth at mean low water is less than 13 feet (4 .0 m) in 
Corpus Chr isti Bay; less than 3 feet (1.0 m) in Nueces Bay; more than 40 feet (12.2 m) in Aransas 
Pass, Corpus Christi Ship Channel, and Tule Lake Channel; and about 15 feet (4.6 m) in the 
Intracoasta l Waterway. A part of Redfish Bay is about 10 feet(3 .0 m) deep, but about one-fourth of 
it is only 1 foot (0.3 m) deep at mean low water . 

Water-quality data (Table 9) were collected during October 1975 and February, April, June, 
and August 1976. 

Starr 44 

EXPLANATION 

- 47 or . 7 1 OG la -coliet/lon lIne numb •• 
---e!... Dolo-eoliett iOl'l ., ' e ""ml>l , 

Bose by U.S. G.oio9ltol Survey. '956 

Figure 10.-Data-Collection Sites in the Nueces Estuary 
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T ABL[ 9 A-·CUALl TV OF lOA T [R I N TH' NU[C [ S [STUARV , 

1976 il A T ER VE AR 

fIE LD OE TE RMINA TIONS 
----- ---------._--.---------------------------------------------_._- -----------------------------------------_. 

I I I I I 
[ SP[C I fIC I I I I 
/ CONDUC T- I I I I TRA"S -

ANCE I I I D I S- I PAR ENCv 
DIoT[ I I MI (.RO- I T[HPER _ I , SO L li ED [ PERCEt.T TUR - I S[ CCHI 

OF I I I DEP TH I MHOS] [ HURE I I OXVG[foI I Si TUR - BIOIlY I 01 SK 
lOLl[ClIGN I liM E I SITE I (H[1(RS] [( fIELD I I (OEG. (II PH I (HG/lJ I AlION I JTU] I I CHI 

--------- -- ------- --------------------------- ------ -- --- ------ ------ --- ---------_._------ -------------- ----- ---

lIt.E J8 
- -------

Oll 30 , 7 5 101f0 2 . 3 112ao 21 .9 6.6 T. 7 88 " . 9 11200 21 .1 8 . 7 7.8 89 75 . 

Ay~ 20, n 123 0 2 .3 119000 2501 , .. 10 . 1j 153 90 . 21 
1.2 119000 25.0 '.5 6., 122 1 40 . 

J .... ~I 0 8 , n 1225 2 ., 150 0 Z6 .5 6 . 5 T.' " " . 1 . 2 1500 26.5 8.6 7. , " " . 
" G 3D, n lllf5 2 oJ 11100 26.9 7 .6 6.3 61 " 1.2 14 00 26.9 6.1 6.0 77 

lIN[ 53 
--------

OCT 30, 75 1005 2 . 3 35000 21.5 8.5 ' . 6 " 50 . 50 
1 . 2 J6CiOO 21 .4 8 . , ',5 83 15. 

FE8 12, " 1000 2 ., "aGOO 1a .9 6 .1 •• 2 " 21 
.9 "8000 l a .a 6 . 0 6 .1 T8 

,p o 20, " 1205 .3 50000 £4. 1 6 .1 .. , 91 " . II 
1 • 5 50000 2 1f 01 6.1 6 . 3 90 " . 

JU' at, 7b 1110 2 . 3 Z1000 26.7 8.3 ',5 69 10. 
1 .5 2aOOO 27 01 6 . 2 ' . 7 " 100. 

'CO 30 , n IllS 2 oJ ;nooo 26.2 8. 5 .. , " 56 
1 . 2 2lfOoo 2603 8.5 '.2 " 

L I t.E " ----- -- -

OCT 30, TS 111 5 9 .3 1f3000 21 . a 8 . , .. , " 5 . 71 
1.5 45000 21 . a ,., '.2 " 5. 
3.0 45000 2 1 .a .. , 5.6 76 5 . 
5·6 1f5000 21 .8 8,3 5 . 7 77 30 . 

FEB 12, 16 (' 911 5 9 .3 "aooo 17.9 •• 0 ' . 6 " 23. " 2.1 118000 17 • 9 6·0 .. , 61 
'. 6 118000 18.0 ' .c .. , 81 
7 . r 48000 11.9 6 . 0 6 . ' " 

HI< 20, 16 1130 9 .3 118000 24 . 1 6 . 2 .. , 90 50. 33 
1.5 11 8000 211 . 0 8.2 6.' 90 50. 
3 . 0 118uOD 21< • a 8.2 6.3 89 55, 
5.5 SOCOO Z3 . to S.2 5.9 " 95 . 

JeN 08, n 1050 9 ., 43000 27 . 7 6.3 5 . 9 91 15 . 
3 . 0 113000 27 . 8 6.3 • • 0 92 20· 
b .1 113000 27. 7 .. , 5 . 7 88 10 . 

,,0 3D, 7. 1 100 9 .3 39 0 (10 27.,+ 6 . ' 5,2 77 52 
1.5 3?GOD 2 7 .7 '.' 5. 1 7b 
3.0 4QOOQ 27.9 6 . ' ' . 6 73 
6' , II OOOC 27.9 6 . 3 , • 1 " 

LI N[ 106 
----- - - -

OU 30, TS 1 I< 1 5 " 3E>O OO 21< .7 6,2 ' . 3 65 o. 121 
3 . 0 3eooo 2" . 0 E.2 • .! 62 o. 
•• 1 39000 23 . 7 '.2 , .. • 2 5 • 
9.! '15000 23.5 b.2 ' . 2 " 5 . 

1".2 115 000 23.to 6.2 3.3 " 5 . 

L I I,E 11 6 
- --- - -- -

Fle 12, 7. 0915 2 . 3 48000 16.6 S.1 , .. " 22. 190 
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TABLE 9A--OUAL.I TY OF WA T [R IN TH' I'lU[CES ESTUARY, 

1976 IjA T EF! yEAF!--COt.l TI NUEO 

fl(LO DETERMINATIONS 

----------------------------------------------------------------------------------------- ----------------------
I I I I I 
I I SP[C IfICI I I 
I I COI'lOUCT-1 I I T F!AI'lS -
I ANCE I 10IS- I PAR ENCy 

OATl I loHCRO- I TEMPER- I SOLVED I PERCENT JUR- I SECCHI 
OF I I I DEPTH I HHOS I InURE I I OXYGEN I SA TUR- BICIlY I DISK 

tOL LE C TION ITlH(ISIT E I ("'ETtRS )I (FIEL D) I ( DEG . OIl PH I ("'GIL) I HION C.JTUI I t CHI 
---------------------------------------------------------------------------------------------------------------

LI N( II. CON TINUED 
-------- --- --------

FE, 12, 7. 09 15 2 3 . 0 '+ eClOO lb.S •• I •• 7 .3 
9 01 1i 8000 16.4 '01 •• 4 79 

12 . S 1i8000 16 .'+ • 01 '. 2 1T 21 • 

." 2C. 7b 1300 2 · 3 50000 24.5 ' .2 ••• 99 ., 
1 . 5 500 00 24.5 • • 2 , . 4 93 , ., 50000 24 .0 • • 2 5 •• .0 
9 . I 50000 23.9 ' .2 5.' .0 

IJ .7 500 00 23.9 ' . 2 5 .' .0 

JLN 0' . 7b 10 1 S 2 .3 39000 28.0 '" 5.4 .2 5 • 
3.0 39000 28 · 0 , . 3 '.7 71 5. 
'.1 103eoo 28.0 ' . 2 307 " 5. 
9 .1 47000 27.8 • • 2 3 .4 54 10 • 

13 .4 107 0 00 21.6 •• c 1.9 29 TO. 

H G JO . 7, 1040 2 .3 42000 28.2 ." 4 • 9 " 102 
1 · 5 '+2000 28 .2 ' .3 3 •• 58 ,. , '+5000 2801 ." 2.4 31 O. 
1., 117000 28.1 8 .3 2 .5 '0 20. 

lJ.6 49(00 2801 • • 2 1.9 31 '0. 

LI t<.E 127 
----- ---

OLl 30. " 11 '+0 2 .3 '+4000 22 .2 .. , '.2 84 5. 125 
1. 5 11 5000 2Z .1 '.' '01 82 1 0 . 
3. , 115000 22 .0 ,., "0 81 10 . 

Fl8 12. " (9 3S 2 • 3 117000 16.7 S .4 Sol 100 O • 162 
1. 5 11 70 00 Ib.7 , . 4 S. I 100 10. 
3 . 0 47000 16.7 ' .' '.0 99 O. 

OF ' 21 . 7b 1250 2 .3 49000 2'+.7 ••• 8.2 119 O. 80 
1.5 '+9000 211 .3 ,., 8.1 '" 15. 
3 . , 11 9000 24 .3 S., 7.7 11 0 15. 

.JU': "a . " 11'+0 2 • 3 '+ 6000 28 .1 '.2 ." 99 20 . o. 
1.8 46 0 00 28 .2 8 .5 5 . , .5 20. 

.h.G 31. 7b 09115 2 .3 '+ 8000 27.2 6 .5 5 . 2 " .. 
1 . 5 '+8 COO 2 7. 2 ' .5 '01 80 
2 . 7 4S0 0C 2 7.1 8 . ' 4. , ,. 

OLl 30 . 75 133 C , . 3 '+0000 23.8 ,. , 7.3 100 5. 177 
1.5 IISCiOD 23.3 8 . , '.9 95 5 . 
, . 0 '+5000 23 .2 .. , '.8 93 O. 

" R 12. " 09:'0 , • 3 '+7000 1 b . 7 £., £; . 2 101 191 
1.5 ,+7000 1&.7 8 . , Sol 100 10. 
, . 0 '+7000 16. 7 S.' 7.8 .. O. 

,., 
21. 7b 12 30 , 

·3 119000 24.5 8 .' 7.' 11 0 O. 103 
1. 8 119 QOO 24 .1j ,., 7.3 '" 20 . 

'. a 119(,00 24.4 8 . , 701 103 70. 

.JUl 0 • • " 12115 , 
" 4&000 28 .2 '01 7.8 122 15. '0 

1.5 46000 28 . 2 ." ' . 8 1 0 ' 30 • 
4 .0 ~&COO 28.2 • 01 ' . 8 1 0 ' ' D. 

A l . (j 31. " 1000 , 
· 3 112(.000 27.1 .. , '.2 95 120 

1.8 115GOO 27 .z 8 . , '01 94 
,. a II 7000 27. 3 '., 5.7 90 

lIP"E 142 
--------

0 " 30 . T> 1205 " 4~UOO 22. 9 8 .5 '. 9 95 O. 11 5 
'.0 '+ 5000 22.7 8. , '.7 9Z O. 
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TA8LE 9 A~·OU ALITY Of "A T ER IN TH' NUECr 50 EST UAfH, 

197f> \fA TER yEA R- -C ONTIHU EO 

fIE.L D [jET( R~INATIONS 
~---~~-~~--~---- ~ .~~~~~~-~~--~~----~-~----~~~~-~~---~---------------~~--------~------~~------~----- -----~------

I I I I I I 
I I Si-ECH ICI I I I 
I IC ONOU CT-1 I I I TRANS~ 

I l ANCE I 10 1 50 - I IPAR(NCy 
DATE I IIMI CRO - I TEI1PER- I S OL YEO IPERCEN T TUR - I SECCHI 

Of I I I D(P TH '"H OS I I Al URE I I OKYG EN I SAl UR - SIOIlY I 0 1501( 
COLLEt TI ON ITII1 ( I SITEI II1ET(RS l llf IELO I II O(G . (II PH I IHGIlI I ATI ON '..IT U I I ICHI 

~---~-~~~---------- -~ ------------------------------------------------------------------------------------------

LINE I" CON TIN UED 
-------------------

OCT 3C. 75 1205 ." 11 5C;00 22.1 6 .5 '.5 89 O. 
' .1 115000 22.f> 6. ' '.3 " O. 

12.2 115 000 22 .6 8 •• 5 .' B! S. 
1'1 . 6 11 500e n .6 6.' 5 •• " 5 . 

" R IZ. " IllS .3 IISOOO 17.6 ••• • •• 111 O. 182 
3 . 0 11800 0 17 .It ••• ..0 100 O. 
• • 1 '+8(lOO 17 . 3 8 . 4 ' " 101 O. 
' .1 50000 17 .4 8 . ' 8.3 105 O. 

13.1 50000 11.11 ' .3 7. ' .. O • 

'" Zl. " 1311 0 .3 "9000 2" • 7 8 . ' 7 •• 10 7 O. .. 
1. 5 11 9000 211 .5 ••• 7.3 10 . o· 
•• • 119000 211 .1 • •• 7.2 103 O. 
• • 1 119[;00 2" .1 6 •• B.' " .c. 

15 .2 '+9C;00 24 .1 8.B B. 5 93 70. 

.i"' J' . 7, 1205 .3 4500C 21.5 6.0 7.0 109 15 • " 3. 0 46000 21 . 9 '.0 B.B 10 3 15. 

." 46000 27 .S 7.' B •• 100 20. 

." 116000 21.5 7 •• B.2 97 20 . 
13.7 '+6000 27 .8 7 •• 5 . ' 92 50' 

'"' 31. " 0 930 .3 117000 27.2 B.' 5 " 91 1 .-
1. 5 4 7eoo 2703 •• • 5 •• '1 
'. B 11 8COO 27.8 ••• 5.5 87 

' " 119000 21. 9 • • 3 5 . B " lit. a 1+90 0 0 21.9 B. 3 5 .3 as 

OLl 3C . 75 123 0 B .3 '+500 0 n .1 ' . 5 7.5 10 3 O • 213 
1. 5 115000 22 .6 ' . 5 7 . 5 10 3 S. 
". !:i I.!SGOO 22. 7 ' · 5 • • 7 92 S. 

fl , IZ . " 1015 • . 3 IIeoo o 11.1 , .. •• 1 10 1 O. 200 
1. 5 48COO I f> . 9 ••• 7 •• .. O • 
3 .1 11 8000 16 .6 ••• 7. B .. O. 

'" Zl. 7b 11 ~S B • 3 5 1000 211.7 ' .B 7.2 '0' 10 • 130 
1 .6 510 00 211.7 8.B B.' " 20' 
1;. 0 5 1000 211 03 6 •• B.3 90 20. 

.iCN OS . " 1230 • .3 48 0 00 ze . o ' . 0 7 " 113 20. BO 
1. 5 IIeooo 28 . 0 ' . 0 7. 0 lIZ 20. 
' .0 IIeooo 28 . 0 "C B. ' l OS lS . 

'" 31. " 1030 B ., 47000 27 . 2 8.' S .B .. 130 
1 •• 117000 27 .2 ••• 5.5 as 
'. 0 118COO 21 .2 '" 3.7 58 

LI NE 1" 
----~ -. -

OCT 31. " 0 811 0 2 .3 1111 0 0 0 23.6 '.3 B. ' .. O • 157 
1.5 41100 0 23.6 ••• B.7 93 O. 
3 •• 1111 \)00 23.6 • .3 B.3 .. S. 

fE . 12 . " 11 zr 2 ., IIS OOO 17.3 ••• ' . 0 112 O. 192 
1.5 4S[OD 11 .2 B· • •• 3 1" 10. 
3 . 0 118C;00 11.3 '.' ' .1 101 10. 

". 21 . 76 0 945 2 .3 117 eoo 2 11 . 2 S . B 7.1 100 O. " 1.5 11 7000 211 .2 B. B 7. 0 99 20. 
2 .7 47000 211.5 ' .B B.7 " 60. 

Ju'" OB . " 1500 " 11 9000 27 .2 '.1 • • 0 1'0 10. BI 
1.5 49000 27 .2 •• 1 ' .5 133 10. 
3.7 .. 9COO 21.2 ' .0 7.3 II' 10. 

.,,' 31. " 1105 2 .3 118 000 27.0 ••• 5.' 90 1,. 
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TABLE 9 ~--Q UALlIY Of ... .r ER IN THE Nl.!EC[ S. ES1 UArH, 

19 1b ", A T ER y[AR- - CO~TINU(D 

FIELD OE1ER~IN ,I, TIor.s. 

---------------------------------------------------------------------------------------------------------------
I I I I 
I I SPECI FI C I I I I 
I IC ONDuC t -1 I I I TRA NS -
I I At.CE I I 10 15 - I I PARENCy 

(lATE I I I f'llCQO - ITEMPER. I 150UEO I PERCENT TUR - I HCCHt 
Of I I I DEPTH 1 MH 05 1 1&1UI« I I OXYGEN I 5 A TUh' - BIOIH I 0 151( 

lOLLEC 1 lOtI 1 TIME 1 SITE 1 IME1(1;>51 1 (FIELDI 11 DEG . <>1 >H I II'1GIlI I A TlON I J TU I I (C foI l 

----- -------------------- --- ------------ --------------- -------------- ---- -------- ----------------------

LI NE 1" COt.'HWEO 
.--- --- -----

' cO 31 , 16 1105 2 1, , :'OCOCI 21.0 " , 5 , ' '0 
;01 53000 21.2 ' , 3 . " 77 

0" 31 , 75 0825 " 44COO 23 • ~ '.3 ,.3 .. 20 , I" 
1. 5 '14 (,00 2303 ,.3 , .. ,. '0 . 
3.0 411000 23.3 ' . 2 ,.2 " 10, 

re, 12, 16 11 OS • 3 41aoo 17.3 , .. S . I 101 o. I" 
L . 7 '17GOD 17 .2 ,., ' . 0 100 5 . 

'f' 21, " 10 00 .3 4et,00 24 . 1 ,. , 7.3 103 20. 92 
1. 5 4eoaa 24.1 .. , 7.2 101 25. 
3 . 0 "eGOO 211 . 1 ••• 7 . I 100 20 . 

Jl," 08 , " 14115 3 .3 119000 27.7 ' . 0 .. , 135 20. 63 
1. 5 '-90 00 27.5 • • c 7" 117 20 • 
3 .' 49000 27. 5 6'0 7.' 117 20 . 

AliG 31 , " 105 0 • 3 '1 8000 27.4 • • 3 ,., 77 86 
I. , '18COO 2 7 03 , .3 , .. 16 
3.' 50(.00 27 . 6 ' . 3 3.3 " 

LJt\E ISO 
--._- ---

OU 3 1, " 0950 • • 3 36000 211.3 6 •• 'I O. 130 
1 • ~ " 1000 24 . 3 6.2 ., O. 
3·e 41000 211 .11 S . , 7' O. .. , 1;4000 24.5 ,.) 73 10 . 

'" 12, " 1 32 5 oJ SCGOO 19 .5 • .3 ••• 112 30. 76 
1. 5 50GOO 19.6 ' .3 6 . 6 .8 SO. 
'.3 118COO 19 . 9 • .3 6 . ' 'I 30 · 

'" 21, 7. 11125 , .3 42000 25 . 3 ••• 7.' III 1 0. " I. , 42000 25 01 ••• 7. , lOb 1 0. 
'. 0 114t.GJ 25· 3 , .6 7. , 1 1 3 .,. 

J l" , Dc , 7. 1 6 15 8 • 3 35(.OC .<:8 . 0 ' .3 • • 7 1 26 30 . " 3 · 0 "OGOO 27.9 , .) 7" 11 , ,0. 
S . S 44000 27.5 '.0 7.1 1(;9 180 . 

'" JI, 7. 114 :1 , .3 5 1GOO 27.0 • • 2 , ., 77 l Ob 
1.5 53eOO 27 . 0 •• 2 '.7 " 2.7 5.%00 27 .1 '.2 ,. , 73 
5.2 53000 27.1 ' . 2 5.3 e, 

OCT 31, 1S 101 0 10 • 3 36000 24.11 8. S 7. , lOS O. 1 " 
1.5 39uOD 211 . 5 ••• 7 . 3 ., O • 
3 . 0 " 0000 211 . 6 '.3 7.3 101 10 . 
' . , '1 ceoo 211.8 '.5 5 .' 78 1 0 • 

'" 12, " 13J5 10 . 3 117000 20. 2 • • 3 ,. , " O. " 1 . 5 41000 20.0 8" S. , 71 10. 
, • a 47000 20 .1 ' .3 6 . ' '1 " . 

"" 21. 10 11135 10 oJ 411GOO 25 .3 ••• ' . 5 121 ". 65 
2 . I 114COO 25d ,., 7.7 110 10. 
'.3 42000 2S .1 .. , 7 . 2 101 lO. 

Jutl 08, 76 1625 10 " 32 000 2B .1 •• 5 .. , I" 30. 103 
3 . G 3200 0 Z7 . 9 8.S 8 .5 I " lO . 
' .. 4300 0 27.5 8 ,) ' . 3 97 lO. 

_l, (, 31. 7. 1111 5 I' ·3 "Sooa 11. 1 ' .3 5.) '0 " 1.5 "8000 27 01 ." , .. 7S 
3 . 0 46000 21 .1 ' .3 ' .' 7 2 " ,. , 53000 27 .0 '.3 ' .3 68 

LI NE 168 
---_._--

0(1 31, 7S 09 15 2 . 3 4'1000 211 · 0 '.3 6.3 " D. 1" 
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TABLE 9A- - OUALITY OF • A T (R IN THE NUECES ESTUA RY , 

1976 .. AlER YOR --co .... n NUED 

fIELD DETERMINATIONS 
------------ --------------------------------------------------------------------------------------------------. 

I I I I I 
I I SPEClflC I I I 
I I CONOUCT -I I I I TRANS-
I ANCE I I 10 15- IPAR("'Cy 

DAlE I IIHIC~O- I TEI'IPER- I ISOLVED IPERCENT TUR - I $ECCHI 
or I I I OEP I H IH I-10!:.) I HURl I I OXYGEN I SAIVR- BIOI TY I DISK 

(OLLEClI ON IlIH( I 5 IT( I I 1'I£lE.R 5 ) )1 fIELD) II OEG . col PH I (HGIL ) I AllON IJT U ) I ICHI 

---------------------------------------------------------------------------------------------------------------

LI NE "S C ONT .tNU[O 

-------------------
OLl 31, 15 0915 2 3.0 44G DO 211 .1 S . 3 .. , 90 O. 

t.l 44000 211 .t S., .. , 90 ,. 
9 .1 114000 211 . 2 S., ••• 90 , . 

1.(' • .(' 1110000 .('11 .1 . ., . ., .9 ,. 
15.2 IlliOOO 24 .1 S., "0 as , . 

n' 12. " 1215 2 .3 50000 18.0 . ., 'O! '" O. '" 3. C ')0000 17 . 9 . ., • • 3 119 O. 
'o! 50000 17 . 9 ••• ' . 2 11S O. 
• • 1 :' 000 0 11.9 ••• '.2 lIS , . 

13 . 7 5aooe 17.9 s •• .., lC' , . 
'" Zl, " C92\J · 3 '17000 24 • 1 S •• • • 3 " 20. " 1 . , 470C! 0 24 . 0 .. , ••• • 0 15 • 

" .. 47 0 0 0 24 .0 b., .. , 9Z 15 . 
9. 1 117Cooe 24 . 0 S . , .. , '2 ". 15 .2 470 00 24 .1 .. , .. , 9Z 30 . 

""" a, . " 153 0 ., 48000 27 .5 7.9 "0 1'1 20 . " 3 . 0 11 8000 27 . 2 7 •• • •• 132 20· 
b .l 118000 27.2 7.' 7 •• 122 20. 
9o! 4S0 00 27.2 7.9 7.9 ". 20. 

15.2 46OCO tt •. 0 7 . 9 9 . ' 1 .. '". 
AL G 31, " 1120 2 .3 51eoo 2&.9 . ., ,., " '" 1. , SlGOO 27. 0 6.3 ,., " ••• 55000 2 7 .2 s.2 , .0 61 

9 .1 55000 27.2 ' .2 , . 2 .. 
14 d) 55000 27 . 4 •• 2 ' . 0 " 

L J t.E 163 
--------

Oll 3 0 , 15 1440 3 .3 46[,0 0 23.0 S., 7.9 110 15. 1" 
1. , 116000 a.1I S • • 7 •• 106 15. 
3. C 46000 23 .4 ••• 7.3 101 15. 

••• 4b OOO 23 .4 S •• • •• 9Z ' 0. 

••• 116000 24 . S ' .0 •• 2 " '0. 

" " Zl. ,. 1011 0 ., 57000 24.9 .. , ' . 9 75 O • 116 
1.2 5 7000 211 • 7 .. , ' . 9 ,. 20 . 
".4 !:.7COO 21i • 7 S . , •• 9 ,. 20. 
•• 9 SoftO O 24.7 S., •• 7 70 10. 

Jl O: 0'. " 1410 .3 50COO 28.2 '. 1 7 • • ". 10. " 1 . , socoo 28.2 S.O 7.' 119 1 0. 
3 . 0 50000 28.2 8 o! 7 •• "2 10 . 
• • 1 50000 28.5 8., "0 129 10 . 

Oll 3 0 . " 1500 • ., 45 000 23.7 ••• 7.3 1 0 1 HO . n 
2.1 1111 000 24.3 9 .0 • • 9 97 liDO' 

", " Zl, 76 112 0 • .3 00000 25 .1 ' . , , .. .. O • 170 
1 .2 60 000 211 . 9 8.' 'O! " O. 
2o! 57000 25 .2 S. , '.9 " 10 . 

J!,. .... 0' , 76 13 5 5 • .3 49000 26.9 S.1 9.9 159 1 0. .. 
1.8 11 9 000 28.6 eo! ••• ". 20. 

LINE 200 
--------

Olf 30 . 7 , 1305 2 • 3 40000 a.3 S . 3 8 . 1 109 ,. .2 
1., ilSOOD 22.S ••• ••• .. 10 • 
3.0 115(;00 22.9 S., 3" "' 20. 

H B ", " 1035 2 ., 116GOO 18 .8 S •• 7.' 97 O • 109 
1.5 116000 16 • 8 S·' 7.' 96 20 . .. , 21 • 7, 121 0 2 " '19000 2'1.7 ••• 8.0 11. '0. .. 
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TABLE 9A--OUALITY OF ~ATER IN THE NuEtES ESTUARY. 

1976 ~ATER Y[AR--CO~TINU[D 

FIELD OETERMINATIONS 

I I 
I SPECI FICI 

I CO~OUCT-I AI.CE I 
OA f( 1 I HICRO- I TEMPER_ 

vI' 1 1 I OEPTH 11111 051 IlTURE I 
(OLLE CTION ITIH(ISlTEIO"ETERSIICFIELOI II O(G. ell PH 

I 
I 
I 
1015-
I SOL VEO 
I OXYGEN 
r CI1G/L I 

I 
I 
I 
I 
IPERCE,..T 
I SA TUR
I ATION 

TUR
BIOI TV 
I"'T U I 

I TRANS
IpARENey 
I S[CCHI 
1 01 SK 
1 I (H) 

--------------------------------------------------------------------------------------------------------------

LINE ZOG CONTINUEo 
-------------------

'" Zl, " 121 0 2 1,8 49[;00 24.1 e.' 7.' ", O. 

J UN O· , " 1300 2 oJ 119000 28 . 0 8 .1 ,. , 100 20. " 1.5 4900 0 28.0 601 101 113 ". 
' uG ", " 1015 2 . , 'nooa 21.1 ••• Sol 18 82 

1.2 118 0 00 2& .5 .. , '01 'J 

LINE 'OJ 
--------

fE B 12, 1b 125 iJ 10 •• 52000 18.2 .. , 8.1 105 10. 1" 
, . 0 52000 18. a 8 •• 8.1 105 10. 
,01 52000 11.8 6 .' 8.2 10' 20. 
'01 52000 11.5 8. , 8.2 10' ' 0 . 

12 . 2 SZaoa 17· <; .. , 8. , lIN '0' 
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1976 .... TER Y(:AR 

NUTRIENT "'ND OTHER ENVIRONMENT"'l CH ... R ... CTERISTICS 

I 
I 
I 
I 

D ... TE I 
OF I I I DEpTH I 

CO LLECTI ON I TIHEI SIHIIHETERSII 

OCT 30, "'15 

t pp 20, 16 

Jl.N 06 , 1b 

H 'G 30, 76 

Oll 3 0 ,75 

rEB 12 , 7b 

AP ,", 2 0 , It. 

Jl.N De , 1b 

AL G 3D, 76 

cc.r 3 0 , 75 

flS 12, 16 

AP I;" 2 0 . 7& 

AL e; 3ei . 7& 

OCT 3 0 , 7~ 

rE S 12, 1& 

AP I" 2 0 , 76 

Jvfl Ob , 7b 

"' uG 3 D, 7& 

OCT 3 D, 15 

FE B 12, 7& 

,.P R 21, 7t 

10110 

12 JO 

1225 

11115 

1005 

1000 

12 05 

111 0 

III S 

1115 

0 9115 

113 :1 

10 5 0 

110 0 

141 5 

Q9 1 5 

13 00 

lOIS 

10 1i 0 

111i 0 

(; 935 

125 0 

2 

2 

2 

2 

2 

2 

2 

2 

9 

9 

9 

9 

9 

2 

2 

2 

2 

.3 

.3 

.3 

.3 

.3 

. 3 

.3 

. 3 

.3 

.3 

.3 

.3 

.3 

., 
12· 5 

.3 
13 .1 

.3 
1 3 ." 

. 3 
11. & 

.3 
3. 0 

.3 
3 .4 

OIS 
SOL YEO 
SIL lCA 
t S1021 
tHGIL I 

20. 0 

8 .) 

18. G 

1 . 9 

2 .1 

3.1 

10 . a 

3. , 

1 . 4 

2. 0 

3.4 

5 . 2 

3. 9 

. 9 

. 8 

3. , 
3. 5 

4.5 

I 
I 
I 
I TOT"'L 
INIT RAT E 
I lin 
I I HGILI 

. 00 

. GO 

. 0 1 

.01 

.03 

. 01 

. GO 

. 00 

. 0 1 

• 03 

. 00 

• 00 

.19 
. 01 

· ,7 
. 00 

. 00 

. 00 

. 0 1 

. 0 0 

. 00 

.01 

. GO 

. 00 

. 00 

I 
I 
I 

IA Ht'lONJ A I TOTAL 
INITROGENINITRJTE 
I IH) I I NI 
I I HG/ L I I II'IG/L I 

LI NE 38 

.42 

. 02 

. 01 

LINE 53 

. 08 

.09 

.30 

. 08 

. 0 1 

LIt.( &" 

. 0 1 

.11 

.17 

.05 

L J/I,E 108 

.42 

.16 

Ll"'E ll8 

.33 

. 42 

. 00 

.22 

.Db 

.36 

. Ob 

.0, 

.07 

.14 

.12 

- 160-

.01 

. 00 

.00 

.00 

.01 

.00 

. 00 

.00 

.01 

.05 

. 00 

.01 

.01 

.00 

. 0 1 

. 00 

. 03 

. Ob 

.01 

. 01 

.01 

.01 

·01 

. 00 

.00 

.00 
. 01 

DIS
SOLYEO 
pHOS 
PHORUS 
ORT HO 

(P) 

I HGIL I 

TOTAL 
PHOS
PHORUS 

(P) 

(HG/L 1 

. 55 

. 17 

.12 

. 11 

.09 

. 0' 

• 11 

.0 8 

.08 

.01 

.0 5 

.11 

. 29 

.1 0 

. 0 9 

.09 

.14 

. 55 

.Ob 

. 09 

.11 

." 

. Db 

• 0' 
.0 ' 
.04 
. 05 

I 
BJO- I 

ICHEHICA L lcHEMICALI 
I OXYGeN I OXYGEN I TO TAL 
I OEHAND I O[HAND 10RGANIC 
I IBOOI I ICOOI I CAR BON 
I 'HG/LI I ,HG/LI I '"GILl 

3.7 

'.7 
3.2 

1.8 

4.b 

2.5 

1.2 

2.4 

1.1 

2.0 

2.2 

.8 

1.9 

l.b 

3.4 
1 .0 

1. 8 
2.1 

l.b 
3.b 

1. , 
1.' 
2.1 
2.4 

1. 3 

1.2 

l.b 

9.b 

--
1.0 

3.' 

•• 2 

8.' 
3 •• 

'.2 

b.2 

8.0 

10.0 
7.0 

b.4 
8. 0 

3.4 
3.0 

3.2 



OAlE 
Of 

COL LEC lION 

TAB LE 90- - QU ALI1Y OF .,lTER IN THE NU[C[S EST UARY , 

191& wATER Y(AR--CONTINUEO 

NUTRIEN T AND OTHER ENVIRONMENTAL CHA"ACTERISTICS 

I 
I 
I 
I 
I 

I I I OEpTH 
I TIMErSITEIIHE1ERSII 

DIS 
SOL VEO 
SILICA 
IS1021 
(HG/L! 

I 
I 
I 
I TOTAL 
INITRATE 
I IN) 
I (H GIL I 

I 
I 
I 

IAM~CNIA I TOTAL 
INI1ROGENINITRITE 
I II ... ) I (N I 
I (H G/l) I {MG /LI 

OIS -
SOLvED 
pHOS
PHORUS 
OR THO 

!PI 
("GIL. , 

TO TAL 
PHOS
PHORUS 

!PI 
I H Gil' 

I 
I BIO- I I 
ICHEHI CAl lcHEHlCAll 
I OXYGEN I OXYG EN I TOTAL 
I DEHAND I DEHAND roAGANIC 
I IBOO) I ICOOI r CAABON 
I (HG/l) I (H G/ lI I (HG/lI 

---------------------------------------------------------------------------------------------------------------

JL ) ~ Db , 70 I1lfO 2 

0 9'15 2 

oct 30, 75 1330 • 
FEB 12 , 1b ( 95 0 • 
APIot 2 1, 10 1Z1~ • 
J L lIi QS, 70 • 

1000 • 

OlT 3D, 75 1205 

rES 12, 10 ll35 

HR 21, 10 

1205 

'lG 31, 76 0930 

OCT 3D, 75 123 0 • 
FE6 12 , 10 1015 • 

1155 • 
Jl.'II Do , 76 1230 • 
AI.(; 31. 76 10 3 0 • 

0(, 1 31, 75 OS"IO 2 

fEB 12, 10 112'1 2 

,lPR 21, 70 0 91f5 2 

JL.N oe . 70 1500 2 

ALG 31. 10 1105 2 

.J 
1. , 

. 3 
2. , 

.J 
'. 0 

• 3 
'. 0 

.3 
' .Q 

.3 
,.0 

.3 
'. 0 

·3 
D.7 

.3 
15 .2 

.3 
13.7 

. 3 
14.0 

.3 , .0 
·3 

3. , 

.3 

'·0 
.3 

, . 0 

.3 
• • a 

.J 
3 . 0 

.3 
2. , 

.3 
3. , 

2. S 

· 9 

.s 

3.2 

3. , 

LINE 127 CONTINUEO 

· 00 
.00 

.01 

. 01 

.01 

.01 

.00 

.00 

.00 

. 00 

.00 

.00 

. 0 1 

. 01 

.01 

.01 

.00 

.00 

. 00 

. 00 

.00 

.00 

.01 

.01 

. 0 1 

.01 

. 00 

. 00 

. 00 

. 00 

. 00 

.Ol 
• 0 1 

·00 
. 00 

.00 

.00 

.00 

. 02 

·00 
. 00 

.01 

.11 

.11 

.os 

.0' 

. 0' 

.0' 

.10 

. 0' 

.13 

.l6 

.II 

.11 

.03 

.0' 

LINE 1"12 

. 0' 

· 0' 

.0' 

.10 

." .20 

.21 

.l' 

.0' .0' 

.0' 
·09 

.0' .0' 

.01 

. 03 

.0' 
llhE 1"17 

.os 
·oS 

.0' .0' 

.l' 

.I' 

.00 

.03 

- 161 -

.00 

·0' 

.00 

.00 

. 00 

.00 

.00 

. 00 

. 01 

.01 

. 00 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.01 

.0 1 

.01 

.00 

.00 

.00 

.00 

.00 

. 00 

. 0 1 

.01 

.01 

.00 

.00 

.01 

.01 

.00 

.00 

.00 

.01 

.01 

·0' 
.00 

. 0 1 

.03 

• 0' 
. 0' 

. 0' 

.0' 

.o s 

.0 S 

.03 
. 0' 

. 0' 

. 0' 

.OS 

.0' 

.OS 

.0' 

.0' 

.OS 

.0' 

.0' 

.0' 

. 03 

. OS 

.30 

.0
' . 01 

. 0 S 

.OS 

.03 

.0' 

.03 

.0, 

.10 

.OS 

.01 

.0' 

.OS 

.03 

. 03 

.03 

. OS 

.OS 

., 

., 

.9 

1.2 

.S 

1·0 
.9 

1.0 

•• 
1.' 
I.! 

.S 
2.3 

1.' 
1. 9 

.9 
1 ., 

.9 
1.' 
I.S 
1.1 

•• 
1 •• 

, .. 
, .. 
'.2 

S.· 

3.2 

2.' 
1 1·0 

3.' 

3.' 

9.' 
••• 



OA Tl 
U. 

C.OL LE CTION 

0(, T 3! , 7S 

fl!' IZ , 76 

~p ~ 21, 7e 

.JLN ut , 76 

H .G 3 1, H , 

C:::T 3 1, 7S 

Fl f, 1 2 , 76 

Af ~ ZI,7t 

.Jl " :16 , 7f. 

AIG 31, 76 

Ol 13 0 , 75 

:Of- :; 21 , 7b 

J LN Ob , 7 t 

Oll 30, 7~ 

FE f IZ. 76 

AH' 21. n 

AL G 31, 7b 

fE B 1 2 , 10 

TABLE 9 B-- CUALI TY Of ~ AT[ R IN THE NUECES ES TUARY, 

19 76 ~AT(R Y ( AR --CO~IINU E O 

NUTRIEk T AND OTHER (~VIRO NM(NTAL CHARAC TE RIST ICS 

I 
I 
I 
I 
I 

I I I a(p TH I 
I TIME I SITEI CHETERS) I 

1105 

Oo , S 

11 0':> 

11)00 

I GSO 3 

1010 10 

1335 1(1 

1435 1 n 

1&,5 10 

11 11 S 10 

111110 

1111 [I 

13 0S 2 

1035 

121 0 2 

130 0 2 

1015 2 

125 0 70 

2 01 

.3 
3 · 0 

.3 
2.7 

. 3 
3. !J 

· 3 3.' 

03 
' .b 

03 
'. 0 

. 3 
" .3 

• 3 ' .b 
• 3 ' .b 

• 3 

• 3 

. 3 

03 
3 . 0 

03 
1 . 5 

.3 
I .S 

.3 
1. 5 

.3 
1 . 2 

., 
12.2 

0 1S 
SOL VEO 
SIL ICA 
ISI 02 ) 
11% III 

I. b 

· , 
• b 

2. 5 

I. b 

;;: • I 
. 9 

I . " 

3 . 8 

, .5 

3. , 

.5 

2. 5 

· , 

TOT t. L 
INITlHTE 
I IN J 
r I MG/L) 

• GO 

.uO 

. 00 

. vO 

. 0 0 

. 00 

. co 

• DO 
• 00 

.0 1 
• CI 

• CO 
. 01 

. 00 

• DO 

• GO 
. GO 

· 00 
. 00 

• 0 1 
• CI 

. to 

. 00 

.11 

. 00 

. 00 

. 0 0 

. 00 

. 0 0 

• CO 
. 00 

. 0 1 

. 08 

. 00 

.01 

I 
I 
I 

IA Mt4 0N IA I TOTAl 
INIIR06EN INITRIT[ 
I I"') I IN) 
I I~{)/ L I I (H G/ L) 

. 0 5 

· 05 
.05 

.1 0 

. 0 1 

. 1' 

. 1 C 

.11 

.11 

U .... E 159 

. 0 2 
· 07 

.0' 

. 0, 

.1 0 

.10 

. 0 ' 

.07 

LI NE l e3 

. 05 

.21 

. 11 

LINE 200 

. 22 

.Db 

. 06 

. 08 

. 1' 

.15 

. 19 

. 0 9 

LI NE 90 3 

. 07 
olD 

- 162 -

. 0 1 

.01 

.00 

.00 

. 00 

. 01 

.01 

. 0 1 

• 0 1 

. 00 

. 00 

• 0 1 
.00 

.00 

.00 

• 0 I 
• 0 I 

.0 0 

• 0 I 

. 00 

. 00 

. 00 

• 0 I 

. 0 1 

.0' 

. 0 I 

. 00 

.00 

• 0 1 
.01 

• 0 1 
. 00 

.00 

.01 

. 00 

.00 

OIS _ 
SOL 'olE O 
PHOS 
PHORUS 
OR THO ,p, 
I "' GI L) 

TOTAL 
PH OS
PHORUS ,p, 
IM G/Ll 

.0 7 

.05 

. 0 1 

.0 5 

.05 

. 0 ' 

.0 5 

.0 ' 

.Ob 

• 01 
.07 

. 05 

.01 

. 05 

.01 

.0 5 

. 05 

. 03 

. 03 

. 0 5 

. 09 

. 07 

.2' 

.OS 

.Ob 

.Ob 

. Ob 

.11 

.0' 

.Ob 

. Ob 

. 1' 

.0' 

.05 

I 
I BI O- I I 
ICH[MICAL ICH (MIC AL I 
I OXyGEN I OXY GEN I TOTAL 
I OEHAND I O(HANO 10RGANIC 
I IS OO' I' COOl I CARSO N 
I IH G/L) I ' '''GILl I 'MG/LI 

1. 0 

I •• 

1.2 

203 

. b 

1.2 

1.1 

1.9 

I. S 

1. 0 

1. 5 

1.1 

I.b 

3.1 
1.5 

1 . 1 
1.9 

1.5 
2 .3 

I.' 
1.1 

1.2 
I . , 

1. 0 
I .2 

b.2 

, .. 
3.8 

10. 0 

3 •• 

1 . , 
'.0 

b.O 
6.8 



TABL( 9C--OUALITY OF ~ATER IN THE NU(C(S ESTUARY, 

1 97b "ATER VEAR 

CHEMICAL ANA l YS(S 

--------------------------------------------------------------------------------------------------------------_. I I DI S - I I I I DIS-
I SPECIFIC I DIS - I SOLVED I I I I SO L VED 
I CON - / 01S- SO lV( O IS ODIUM +/ / DIS - / DIS- / SOLIOS 
/ OU CTA~CEI SO L YED MA GN(- I POTAS- I BIClR- I SOLyED I SO LYE D I(SUM OF 

OAT[ I f MICRO _ ICALCIUM SlUM I SlUM I BONAT( I SULFAT[ ICHL OR IDEICONSTI-
or I D(P TH J MHOS) I I CAI lHGI I UU+KI I fHC03 1 I lS Oli 1 I lell IT U(NTS I 

COLLECTION ITIMEISllE l lHEHR S I/ (L AB ) I lHG/LI I"G/ L) 1 ("Gill I IHG/ LI I (H G/LI I '"Gill I f"G/LI 

Oll 3D, 7~ 

Af !) 20 , 7b 

OLI 3D, 7 S 

F[B 12 , 7b 

Af'~ 20 , lb 

Jl.N 0 6 , 7b 

'I.G 3D , lb 

Ol T 3D, 15 

rES 12, 1b 

'f P 20, 76 

Al.G 30 . 7b 

0(1 3(!, 7~ 

r[ e 12, 7b 

'Fo P 20 , 7f, 

...Ill, DE , 7b 

AU; 3 G, 7b 

Ol T 30, 7~ 

n ~ 12 , 7b 

JLoN 06, 7b 

123 0 

1225 

11115 

1005 

100J 

12 05 

l 11 C 

111 5 

1115 

;) 9115 

1130 

1050 

1100 

1 1115 

09 15 

1300 

1015 

1011 0 

1111,J 

0935 

125 0 

11110 

, 
, 
, 
, 

, 
, 

, 
, 

9 

9 

9 

9 

9 

, 

, 
, 

, 

, 
, 
, 
, 

.3 

.3 

.3 

.3 

.3 

. 3 

.3 

. 3 

.3 

.3 
12·5 

. 3 
13. 1 

.3 
11.0 

11190 

113200 

152 0 

139 0 

35900 

117 b OO 

1199 °0 

22bOU 

211000 

112bOO 

11 8200 

" 19 00 

11280G 

1102 0 0 

II IbOO 
11111100 

II 7300 
lIelOO 

118900 
11 9900 

111900 
115100 

11 2000 
119900 

1111100 

II080C 

115100 
117bOC 

1110 . 0 

310.0 

87.0 

7b.0 

35 0 ·0 

550.0 

II 70 . 0 

250.0 

2bO .0 

11 00 .0 

1170.0 

420.0 

370 .0 

350.0 

390.0 

11 20 . 0 

1100 . 0 

300 . 0 
380.0 

3bO.0 

1100 . 0 

LH,( 38 

58.0 

910.0 

20.0 

1&.0 

LI NE 53 

820 .0 

11 00 . a 

1100 . 0 

53C.0 

L.J N[ bll 

990 . 0 

120 G. 0 

1100.0 

1000.0 

900.0 

LI t'.[ 10 8 

990 .0 

LI II.E 118 

1100 .0 

11 00 .e 

9bQ . O 
1 100 . 0 

980 . 0 

LINE 127 

1100.0 

. 163· 

1 88 

172 

191 

1'0 

165 

162 

1'0 

1 65 

1 52 

152 

112 

1 " 

1 " 

159 
1' 0 

156 

163 

170 

1900 

9Z 

77 

HOO 

2300 

2500 

,,0 

1100 

2100 

21100 

2500 

2200 

19 00 

2000 

2300 

26 00 

19 00 
2500 

2000 

2 6 0 0 

1100 

15000 

350 

'90 

1 2 000 

11 000 

20000 

81 00 

8200 

III 000 

17000 

17 000 

IbOOO 

111000 

III 000 

11000 

17 000 

15000 
11 000 

15000 

1 BODO 

22 00 

26500 

872 

739 

22000 

30900 

35500 

111 300 

111900 

25 b OO 

3 11 00 

31500 

2BbOO 

25300 

258 00 

3 0 800 

31600 

2UOO 
30600 

2 1100 

32100 



OA T[ 
t f 

CO LLC ClJON 

TABLE 9C --OUALITY Of ~ AT( R I N THE NU[C E S EST UARy. 

I I 
I SP ECIfIC I 
I CON - I OI S-
I DlICT ANCE I SOL VEO 
I I "JCRO _ I CALC IU " 

I I DEP TH I HHOS I I ICAI 
ITl "( I SITE il HE l[RS I/ IL ASI I (HG/LI 

1976 ~ATER YEAR --CONT IN UEO 

CHEHICAL ANALYSES 

DIS 
S OLVED 
tU6NE -

SIUH 
( 1'16 1 

I "GIL 1 

I Dt S - I 
I SOLVED I 
IS OD I UM +, 
I P OHS - I 
I SIU" I 
I INA +11 I I 
I ,"GIL I I 

BICAR
BONA TE 
tHC0 31 
("GI L I 

DIS 
SOL vED 

ISULFATE 
I '50 11 I 
, I "G I ll 

I I 015 -
I I SOLVE D 
I DIS- I SOLIDS 
I SO L V[O II SUM Of 
ICH L ORIDElcONSTI
I ICU ITUENTS) 
I ' "GI ll t '" GIll 

---------------------------------------------------------------------------------------------------------------

0911S z 

OCT 3 0 . 7S 1 3]0 • 
rlB 1 2 . 7f;. C9S0 • 
I.pp 21 , 7t 1 230 • 
JLIl OS . 76 12'15 • 
i L{, 31. 76 1000 • 

OtT 3e . 7~ 120 5 

rEB 1 2, 16 113 S 

API': 21 , 76 13'10 

JlIN 06, 76 1205 

AUG 31 . 76 0 930 

OL T 3 u . 15 1230 • 
fE. e 12, 1C 1015 • 
r.p p 21, 76 11 55 • 
Jl'N Ob , 7 6 12 3J • 
Ale. 31. 76 103 !) • 

r. ~ o 21 , 7b 0911$ z 

OtT 3 1 , 75 0823 

r Ea 1 2, 76 IlJ5 

11)00 

J LN 0 6 , 7b 1'1'15 

105 0 

OlT 31. 1!; 10 1 ~ 10 

fE B 12, 7 6 1]] 5 10 

AP P 2 1. 7b 1'135 l C 

.3 

. 3 

. 3 

. 3 

.3 

.3 
15 .2 

03 
13 . 7 

.3 
1'1 . 0 

.3 
' .0 

.3 
3.7 

. 3 
, . 0 

. 3 
~ • a 

.3 

. 3 

. 3 

.3 

. 3 

. 3 
'. 0 

. 3 

IiSBOO 

II 7900 

Ii 1500 

IISOCO 

11)900 
IIS I 0D 

118300 
116500 

'I b800 
II BSO C 

"6700 
"" 100 

119800 
5350 0 

11'1700 
IISIiO O 

1179 00 
'183 00 

scoo o 
50000 

'16 7 00 
'11000 

'16'10 0 
11880 0 

1161:1(' 

IISSOC 

111000 

'1 19 00 

1169C O 

36 11 00 

~6800 
~910 0 

1i33 0 0 

LI NE 1 27 CON TI NU ED 

'110.0 

'100 . 0 

310.0 

380 . 0 

]90 . 0 

'l ao .0 

380.0 

II uo . O 

11 00 . 0 

3aO . 0 

3aO . 0 
"10.0 

330 . 0 

11 00. 0 

1000 ' 0 

LI NE 1"2 

lICO.O 

LINE 1117 

11 00 . 0 

11 0C . O 

11 00 . 0 

11 0C . 0 

11 0C ' (j 

LI H 159 

B3[j . O 

1101. . 0 
1200 . 0 

- 164-

'" 
167 

153 

11 0 

168 

16J 

166 

176 

182 
182 

2 300 

2 3 00 

22 00 

n oo 

Z300 

2 11 00 

2600 

270 0 

2 2 0 0 

1 700 

211 00 
2500 

noo 

17 000 

20000 

I booa 

1 6000 

16 000 

17 000 

I bOOO 

1 8000 

1 TOOO 

120 00 

170 00 
180 0 0 

1 SODa 

31 200 

3$300 

286 00 

28900 

29100 

31000 

]0200 

32 3 00 

]0300 

223 00 

]0800 
32S00 

27S00 



TABLE 9C--QUALlT'( OF ",A T (R IN TH' NUEC ES ESTUARY. 

191a ..,A T ER yE AI< __ CONT ! NUE 0 

CHEI1IC IL ANAl YSE S 

--_.-------------------------._--------------------------------------------------------------------------------
I I I DIS - I I I I CIS-
I SPEC IFICI 01S - I SOLVED I I I I SOLVEC 
I CON - I DIS- SOLVED ( SOOIUI1 • I I DIS - I DIS- I SOLIDS 
( ouel ANCE I SOL VE 0 I1 I, C.NE - I POTAS - I E. I CAR - I SO LvE D I SOLVED Iisufol OF 

DATE I (MICR O_ ICALCIUfoI SlUI1 I SI UI1 I eON A lE (SULFATE I CH L OR IDElcONSTI-
OF I I I DEPTH I MHOS I I (C 0\ I 11'16 1 I (NA<tK 1 I tHC O]) I 1504 1 I ( Cli IT UENTS) 

CO LLee T I ON I T I H E I SIT E I I HE T E R S ) I t LA e I I (11G / LI t I1G/L I I I I1GIlI I tH G/L I I II1G/LI I I I1G/ LI I ( MG/L) 
--------------------------------------------------------------------------------------------- ------------------

LlkE 1'9 CONT I NUED 

-------------------
JL.. t, DO , " Ib25 I . " 32900 260 . 0 72 0 . Q liS 15 00 11 000 20100 

A l.':; 3 I, " llll S I . , 3 47300 350.0 11 00· 0 155 2300 17000 304 00 

Llhf: 183 
-- --- ---

OtT 30 , " 111"' 0 • 3 4Sb OO 

," " 21, " 10"'0 3 . 3 :,abOO 

J lHoI 0" " 1410 3 .3 "'7500 

LI NE 20. 
----- ---

OCT 30, 15 1305 2 . 3 39100 ]5 0 . 0 890.0 I" 1900 1 3 000 211100 
3 . 0 115200 

'" 1 2, " 1<) 35 2 .3 49 100 
I. , .. 9 300 

iF J.O 21 , " 1210 2 " .. nOG 390 . 0 11 00.0 IbT 21100 190CO 3'+300 
I. . 49Z00 

J l,:N OS , " 1300 Z . 3 48000 400.0 11 00.0 1.1 2500 18000 3 2100 
1, , 48400 

'CD 31 , " 10 15 Z .3 '14700 390 . 0 1000.0 158 2 100 16000 28500 
1.2 47200 

LINE 903 --------
H. 12, " 1 2 SO 1 0 •• 51200 410. 0 1200 .0 I" 2500 18 000 32600 

12.2 52000 

- 165-



191b ~,t T ER lOR 

iELLCTE D I ONi ,tN'LliEi 

I I I I I I I 
I Oli - I I I I OB- I I 
I SOL VEO I OI S- I I BOTTO H I SOLVED I I BOTTOH I 
I ' l UHJ - I SOL~E D I TOr AL I DEPOS ITI CAO- I TOIAL I DEPOSIT I 

DArE I NUH I UlS[NIC I ' RiENJcl ARS ENIC I H!UH ICADMIUM I CADMIUM I 
Of I I I DEPTH I tALI I I A So l I I,t S I I IASI I ICD) I I CO I I C COl I 

COLLEt l I ON ITIM E I SIT[ IIMEIER S II IUG/ LII IUC.1l11 I UG III I I UG/G ttJl I UG /U I IU G/ LII l uc./GH Il 
---------------------------------------------------------------------------------------------------------------

0( 1 JO. 1!J l OtiO 

0( 1 3D , 7~ 1005 

OI..J JO , 15 It115 

on 30 . J> 11 t10 

OCT 3C. 75 133 0 

OLl 31, " 0 8li O 

, 

, 

, 

b 

, 

. 3 

. 9 

.3 

I.' 

.3 
1 2 . 2 

. 3 
3.' 

ol 
, . 0 

,J 
3. , 

LI /1,[ J8 

100 
( 1 0.00 

LI HE 53 
--------

SO b 
1 < 1 0 . 00 

L I fiE 108 
----- ---

30 
5 < 10 .00 

U HE 121 
--------

'0 , , < 1 0 .00 

80 
< 1 0 . 00 

U NE I" --------

SO 0 0 
< 10 .00 

- 166-



TABLE 90--0UALITY Of ~ AT(R I~ THE NUEC£S ESTUARY. 

1976 ~ATER YEAR --CO~TI~UED 

SELECTED I ONS ANALYS ES 

I I I I I I I I 
I 0 1 5 - I I I I I I I 
I SOL VEO I TOT Al I 015 - I !:lOTTOM I DIS- I I BO TT OK I 
I CHRO- I CHR C; - I SOLVE D I TOTAl DEPOSI T ) SOLVED I TOUl I DEPOS IT I 

DATE I "lUM I I1IUM I CaSAL T I COBALT COBAL T I COPPER I COPPER I COPpE R I 
or I I I DEPTH I CR I I I CR} I IC O I I ICOI (COl I I CU I I I CU I I {CUI I 

tOllEC TlON ITIM[ ISIT(IIM(T(RSII I UG/ ul luG/UI I uG/LII IUG/LII IU G/!>M II I UG/Ll I I UG/LlI IUG/GMII 

---------------------------------------------------------------------------------------------------------------

OtT 3 D, 7~ 

ocr 3C, 7, 

0(.1 3D, 'S 

OtT 30, 7, 

ocr 3r. . " 

OLl 31, 75 

1040 2 

1005 2 

1415 2 

1140 2 

13J e • 

08110 

.3 

.9 

., 
1.2 

.3 
12 .2 

., 
3· , 

., 
'. 0 

., 
3. , 

Ll N( 38 

. 00 s 
10·00 ( 1 a. 00 

LI~( S3 

1.00 , 11 
( 10·00 10.00 

1It.[ 108 

3 . 00 ° 8 
( 10·00 ( 1 0.00 

LINE 127 

.00 c 
( 10.00 ( 10.00 

1.00 C 
< 10. 00 < 10·00 

lIt.E 147 

. 00 2 
( 10. 00 ( 10. 00 

- 167 -



OATE 
or 

COLLEC lION 

0(1 3O, " 

0<1 30 , " 

OLT 3O , " 

0(1 30 , 7, 

OCT 30, 75 

otT 31, 75 

DIS -
>OL VED 
CYI'-tIDE I 

OEPTH ItN I I 
I TIKE I S JTE 11HET(RS II If'lG/LII 

HIIIO " ,9 

100S , .3 
1. , 

11115 , . 3 
12.2 

111+ 0 , • 3 
3.4 

133:J , .3 
'.0 

08110 .3 
3 . ' 

1976 WATER YEAR--CONTINU£O 

>ElECTEO IONS ANALYSES 

I I 
I I 

BOT TOf'l I DIS - BOTTOI1 I 
OEPO>ITI SOLvED TOT Al DEpoSIT I 
CYANtDE I I liON IRON IRON I 

ICNI I .H, • FE I IFE I I 
IUG/GHII I UGI L) I I UG/l I I UG/G:1 ) I 

LINE 18 
----- ---

0 
. 0 

LI II:E 53 
----- ---

40 
.0 

LI .... r 108 
--------

50 
.0 

LI HE 121 -- --- ---
80 

. 0 

9O 
.0 

Ll NE 147 --------
90 

·0 

. 168· 

I I 
I I 

OB- I BOTTOf'l I 
SOLVED I TO T AL DEPOSIT I 

LEAO I LE AO LEAO I 
I PB I I IPB' IPBI I 
• UG/U/ (UG/L' (UG/GH'I 

10 
< 10.00 

" < 10.00 

, 
< 10.00 

9 
< 10.00 

10 
( 10·00 

( 10.00 



HaL E 911 --0UAlI TY OF • , T [R IN THE IlU[CtS ESTUARY • 

l int> IdT ER YEAR --CONTINU[O 

SEU:CT(O 10"'S IN'Lr:>ES 

._-------------------------------------------------------------------------------------------------------------
I I I I I I I 
I OJ S - I DIS - I SOTTO,., I 01 :> - I BOTTO,., I I DIS -
I SOL liED I SOL li E D TO tAL I O(posIr I SOLvED I TOtAL OEPOSITI 01:> - I SOLvED 
I LIT H- I ,.,''''- K,rl- I HAN - I "IEI=' - I ,., EA - HER- I SOL liED I STRON-

~H" [ I IUH I GANt:St: GA",E 50 [ I GANES[ I CuQy I cUqy CURY I NICKEL I HUH 
OF I I I 0[1='11-1 I ILI 1 I ,I1 N I (KN, I I MN' I I riG, I (I-IG' t HG I I I N I I I ( SA) 

COLLEC nON ITII'1EI SlTE 1 (H [TERSI I lUG IL I 1 I U",/L II t 1.1(,1 L I 1 t u (,/Gt11 1 t UG/ LII t UG/L I tUGI G .... II I UG/LI I ( UG/L I 

--------- -------------------------------------- -------------------------- -------------------------------------_. 
II N[ " --------

0<' J 0 , " 1040 , 
• J " JO • J 0 HoOD 
• 9 200 •• 

Ll hE 53 
--------

00 3D, 1; 1005 Z • J 110 50 . 0 0 3000 
I. Z 250 •• 

L J 1,[ lOS --------
0" ~ o. " 1415 Z .J 13:1 JO .Z 0 JOOO 

12 . 2 3&0 •• 
Ll "'E 127 
--------

0" 3D, " 11 '+0 • J 14 (; loa .. 0 JOOO 
J . ' 100 .Z 

00 JO. r; 133 0 • • J ,, 0 IJO .. 0 3200 
' .0 JOO . Z 

L I Ij( 1" --------
OCT Jl. " 0840 , 

• J '" 90 • Z 0 JOOO 
3 . , "0 .3 

. 169· 



~ .l.TE 

or 
COLL(ClION 

OtT 30, " 

Oll 3v , " 

OtT 30 , 75 

OtT 30 , 75 

Ol T 3D, 7S 

OC T 31 , 1S 

I 
I 
I 
I 
I 

I I I DEPTH I 
I TIH(ISII[ I'H[HRSII 

101.10 Z . 3 
.9 

IOOS Z . 3 
I. Z 

11.115 Z . 3 
12 . 2 

IlIi Q Z 

IH O • 

OSIiO 

r.l.BL[ 90 -- QU.l.LI T , OF WATER IN TH( NU[C ( S ESTUARY, 

I 
I 

DIS - I 
SOL YEO I 

ZI NC I 
I ZN , I 
luG/L'1 

zo 

" 

" 

JO 

3 0 

JO 

1976 ~.l.TER 'E.l.R --CONTlNUEO 

SELECTED IONS .l.N.l.LYSES 

TOTAL 
ZINC 
IZN, 
IUG/L' 

I 
I 

bOTTO,. I 
OEPOSITI 

ZINC I 
I ZN' I 

I UGIGf11 I 

LINE lS 

SCi . OO 

l H.E 53 

ISO.OO 

LI NE 108 

290 . 00 

LIt..E 127 

25.00 

1.1 5.0C 

LII'.[ 11.17 

IOC . DO 

· 170 · 



TABLE 9E--OUAUTY or WA TE R I N hIE NUECE S EST UA RY. 

1916 .AT (R Y(AR 

itlSECTlCIOE AND HERBICID E UAlYSES 
-----------------------------------------------------------------------------------------------.--------------_. 

1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 
1 1 1 1 BOlTOI'\ 1 1 1 1 1 
1 1 BOTTOM 1 TO T" l 1 DEPOSITI 1 Bo T TOM 1 1 BOTTOM 1 

0 " Tt 1 TOTAL 1 DEPOSIT I CHLOR - 1 CHLOR- 1 TOT Al 1 D(POSIT I TOT "L 1 OEPOSI T I 
0 1 1 1 1 DEPTH 1 ALOR IN 1 ALDRIN 1 DANE 1 DANE 1 DOD 1 DOD 1 DO' 1 DO ' 1 

COLLEt. TlON I TIM( I SIT[ IIMEl(R S II IUG/ul I UG/KG)i lUG/ L I I IUG/KG)I luG/LII lUG/KG II I UG/lIl I UG/IIG I I 

LINE J8 
--------

D<T 30, " lOItO 2 .9 .0 . 0 .0 .0 

lIhE 53 -- --- ---

Oll l O, " laO S 2 1 . 2 .0 . 0 . 0 .0 

LI"E 108 
-- --- ---

otT lD, " IUS 2 12 . 2 . 0 . 0 .0 . 0 

LI N[ 12' 
--------

OU lD , 75 11140 , l . ' . 0 .0 . 0 .0 

0(7 lD, 75 133 : • ' . 0 . 0 ·0 . 0 .0 

LII'>t '" --------
0<1 ll , " 08ltO 2 l .' .0 . 0 .0 .0 
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TABLE 9E--OUALITY Or _ATER IN THE NUECE~ ESTUARY, 

1976 WATER YEAR--CONTINUE O 

INSECTICI DE AND HERBICIDE ANALYSE S 

I I I I I I I I I 
I I I I I I I I I 
I I I I BOTTOK I I I I BOTTOK I 
I I BOTTOK I TO T J,L I DEPOSITI I BO TTOK I TOTAL I DEP OSIT I 

DATE I TOTAL I OEP OS IT I OIEL- I OIEL - I TO T AL I DEP OS IT I HEPTA- I HEpU- I 
or I I I DEPTH I DO T I DOT I ORIN I ORIN I ENDRIN I [NOR IN I CHlOR I CHLO," I 

COLLEC H ON [TlKE ISJT( IIH(1( RS II IUG/ L II I uG/KG II I UG/L l I I UG/K G)I I UG/L! J l UG/KG II I UG/ l II lUG/KG I I 
-----------------------------------------------------------------------------------------------------------

LIM: J8 
----- ---

Oll 3O. " 104 0 , . , .0 . 0 .0 .0 

Ll"'E 53 
--------

OCT 3O. 15 100 5 , 1.' . 0 .0 .0 .0 

Ll tjE lOa 
----- ---

OCT 30. l' 1415 12.2 . 0 . 0 . 0 ,0 

LU' E 127 
----- ---

OCT 3D . r; 1140 , 3,' . 0 . 0 .0 .0 

OCT 30. 15 13J O , ,. 0 .0 ·0 .0 .0 

LIIII[ 1'1 
--------

0<1 31. 1C 0 84 0 , 3, , . 0 . 0 .0 .0 
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HSLE 9E --QUALITY Of .ATEI( IN THE NU(cE~ ESTUARY , 

1 976 wAlER YEAR --CONT I NU (O 

INSECTICIOE AkO WERBICIOE ANALYS[~ 

I I I I I I I I I 
I I BOTTOM I I I I I I I 
I TOTAL I DEPO~ITI I I I TO T Al I I I 
I WEPTt. - I HEPlA - I I BOTTOH I TO TAL. I METHYL I TOT AL I T OTAL I 

OPE I CHLOR I (HLOR I TOTAL I DEPOSIT I PU!A - I PAqA - I H AL A- I DUZ- I 
or I I I O(P JH I [POx IO(1 (PoxtDr.1 U",OAN'::! LINOANE I TH t ON I THION I THION I INON I 

COLLEt TIO'" I TIME! SIT( III'IET[R~ I I IU G/L I I (UG/"'G I I ( UG/L II (UG 1M {, I I I UG/LII IUG/lil I UG/LI I tUG IL l I 
----- ------------------------------------------------------------------------------------------------.---------

LI"'r. 1a 

C(T10 , 7~ 10'10 z . , .0 . 0 

L I toE 51 

all lC. " 1005 1. Z · 0 . 0 

L I t.E lua 

Oc T '0. " 1'+15 Z 11.2 .0 

LI"'( IZ1 

aLl ,c . 75 11 '+0 Z , ." .0 .0 

Cli JO. 75 IBti b ,.0 . 0 .0 

LINE 1'+7 

OCT Jl. 15 (:8'+0 J." .0 • a 
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DA TE 
OF 

COLLEC liON 

0(1 3 0 , 15 

OCT 30, 75 

OtT 10. " 

OCT 30. r, 

OCT 30. 75 

01..1 31, 1~ 

I 
I 
I 
I 
I 

I I I DEPTH I 
I TUIE I SITE II M[TlRS ) I 

10LiO 

1005 z 

141 5 Z 

llLi O Z 

133 0 , 

08LiO z 

/ 

.3 

.9 

.3 
12. 2 

. 3 
1 .' 

03 
'. 0 

TABLE 9E- - CUALITY OF WATER IN THE NUECES ESTUARy, 

INSECTICIOE AND HERBICIDE ANALYSE5 

I I I I I I 
I I I I I I 
I I I I I I 
I BOTTOM I BOTTOM I BOTTOM I I BO TT O~ I 

TOTAL I DEPOSITI TOTA L DEPOS IT I TOT AL DEPOSIT I TOT AL I DEPOSITi 
PCB I PCB I 2,11 - 0 2,11 - 0 I 2, Li, S-T I 2,11,5-11 SILYEX I SILVE.X I 
I U G/L ) r IUG/KGll I UG/ L ) IUG/KG)I I UG/L) 1 IUG/KGll I UG/l) r I UG/MG ) I 

LI J..E 3B 

.00 .00 .00 
.0 

II p.,[ 53 

. 00 . ou .00 
.0 

LI NE 108 

. 00 . 00 .00 
.0 

LI N[ 127 

.00 .00 .00 
.0 

.00 .00 .00 
.0 

LINE 1117 

.00 .00 .00 
.0 
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TABLE 9E--OUALITY Of WA TER IN THE NUECE~ E~TUARY. 

1976 ~ATER YEAR--CONTINUED 

INSECTICIDE AND HERBICIDE ANALYSES 
--------------------------------------------------------------------------------------------------------------. 

I I I I I I I 
I I I I I BOllOK I I 
I I eOTTOK I I I TOTAL I DEPosnl I eOllOH. I 
I TOTH I DEPOSITI I aOTTO K I KETHYL I M[lHYL I TOTAL I DEPosn l 

DAlE I TOU- I TOXA- I TOUL I DEPOSIT I TRI- I TRI- I TRI- I TRI- I 
or I I I O(PTH I PHENE I PHENE I [ TH ION I ETHION I HUON I THION I THION I THION I 

COLLEC TlON ITIK[ISIT[I'''[TERSII IUG/lIl IUG/IIG I I I UG/L11 I UG/KG II I UG/lil lUG/KG II IUG/lil I UG/KG II 
---------------------------------------------------------_.----------------------------------------------------

LI NE )8 

OtT 30, 7, 1040 Z , , o. .0 . 0 

00 30, 75 1005 Z 1 , Z o· . 0 . 0 

LI""E 108 

on 30, 75 1415 Z 12.2 o. .0 .0 

LIM: 121 

on 3(, 75 11 110 Z 3,' o· . 0 .0 

OCT 30 , 75 1330 , 4.0 o. 

I..I /lor 147 

0<1 31, 75 0840 Z 3.4 o. .0 . 0 
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Laguna Madre Estuary 

The Laguna Madre estuary, which has an area of about 640 square miles (1 ,658 km2), 
consists of the tidal parts of Arroyo Colorado and other tributaries, upper Laguna Madre, Baffin 
Bay, lower Laguna Madre, Brownsville Ship Channel, part of the Intracoastal Waterway, Port 
Mansfield Entrance Channel , and Brazos Santiago Pass (Figure 11). At mean low water, upper 
and lower Laguna Madre and Baffin Bay are generally less than 4 feet (1.2 m) deep, but in a few 
areas are as much as 10 feet (3 .0 m) deep. The Intracoastal Waterway, Port Mansfield Channel, 
and Arroyo Colorado are about 15 feet (4.6 m) deep; and the Brownsville Sh ip Channel is about 40 
feet (12.2 m) deep. 

Water-quality data (Table 10) were collected in October 1975 and February and August 1976. 
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CORPUS CHRIS" 
BAY 

NUECE.S CO 
--KLEBERG c6---- -
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ARROYO 
COi..OPAO()_ 
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1~()ft(I ena ..... <1 lIo !s ,,,,,, (I'I 
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~ 
~ - '0 " _ 119 
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4 

7 SR4Z0S 
0 1..--' SANTIAGO 910 
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Figure 11 

~ 20 ,",lt.ES 

" ~ KILO Io1ETEFIS 

EXPLANATION 

Data- collection I'ne number 

Dolo - collecllon ,,~ number 

TExAS 

Data-Collect ion Sites in the Laguna Madre Estuary 

Bose by u.s. Geol09ieal SUfO'eY. 1956 
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TABL( IOA -- wUA LlTY .r WA TER IN TH, LAGUNI. IHeR( ESTUARY, 

1970 .A T (R Y~AR 

f IELD DETER'11 'UTl ONS 
--- ----------------- -- ---------------------------- --- ---------------------- --------------------- --------------. 

I I I I I I I 
I ISPECIflc l I I I I 
I I CvNOUCT -j I I I I TRANS -
I I M,CE I I tOIS - I IPAR[NCY 

[' A' E I IIl"IC~O - I TEI1Pt:.K - I I SOL VEO IP(RC~NT T UR - I SECCHI 

" I I I DEPTH Il1hOSI l6TuRE I I OXYGE~ I SATUR - 8HJI TV I 01 SI( 
( OLLEe TION ITII1EISITEltM[l(RSlllfl(LO) I tOE-G. ell PH I (MG/L I I ATION f,JT U) I I CI11 

------------------------------------------------ -------------------------------------------------------------_. 

LJ"( Z3 
--------

f"[~ 11. n 12"'5 " S ICO;) 20.J 6 . 2 5 .9 79 O. 120 
1.5 :dG~O 20. 1 ' .2 '.4 85 , . , .. S lOOJ 20.0 ' .2 '.4 85 •• 
4.' Slooe 20.~ 6.2 ' . 4 ss O. 
1. 0 ~l( CO 20.2 ' .2 ,. , 84 l' • 

!.,...(. 2<. " 1 S 1 1 · , Sl ODe 29 . 9 0 . 2 4.1 sa II . 
1. 0:; 51000 29 .... '.2 3.1 '1 , .. 51(.00 29 . 2 '.2 ,. , 58 ,. , scaoo 29.2 6 .2 :! . II " 

H e; zo. " 1525 • · , .. 8GOO 31.2 1 . 9 5 .4 89 120 
1. , "''''"OU 31 .1 .. , , .. 8' 

II r.E 5' 
--------

~., ::. 2, . 1( 1355 " 51COG 30.2 6 . ' 5 . 9 9, n 
1. 5 51000 29.6 6. , 5 • • 95 

.n 3 • • " 1330:' 2 · , S9tjOO 211 . 0 6.2 '.9 E)3 115. 101 
1 . 5 59L.:)0 23 . 9 ' .1 , .. 101 50 . 

'.0 5%0(; 2] .8 ' . 1 5.1 85 315 . 
'. , 5otjoa ,2i1 . ] '" 5 . 4 81 1 70. 

rEE! 11. T. 1l2~ · , 59('00 19.7 601 ' .4 89 O. 10. 
1. , S9GOO 19.11 ' 01 , . 1 85 10. 
, . 0 59000 19.6 c.l 5.9 " 10. 

:.~ <:. 20. " 13'45 2 · , ~"OO ..J £9 . 5 '" 5 • • 95 11 
1.5 51;:00 29 . J 8 . 3 501 8J 
, • 3 5 1(00 2S . 9 • • 2 ,., " 

LI 11;( 14 
--------

(' ~ , 2'. " 1211 5 · , ~JC.DO 211 . 6 ' 01 1.' 112 40. 108 
1 . 5 53::; :10 211 .] 1 • • '.1 91 35. 

'" 11. " 12115 · , b2e DO 19 . :. 0.0 ,. T " " 1.2 t.2CCO 19.5 6 .0 0 . 11 9J 

L I 1.( 10 1 
-- --- ---

,t' 29 . " 1 i 5: z · , ~8uGu 2i1 • Z .01 1.3 10 9 ZO. .. 
1.5 SBane 211 .1 "I , .. 101 20. 
2.4 ~IiCiOG Zil . 2 7 • • 4.0 '0 30 . 

n 11. TO 1 Z IS 2 · , 00000 19.1 '.2 ,. , .. 94 
1 . a bcoao 19.1i 6 . 4 5.1 11 

f"l " 11. " HJ5J 2 03 o3CiOO 19.0 8 . 1 1.' 1 C 1 10. 90 
I.R tlltiDO 19. 0 .01 ,., " ). 

~ d; n . Tt IDS, 2 · , ,. noall 29 .7 '03 , . 4 99 14 
201 ,.11 :0:3 29.S 8 .3 ' .a 6" 

L I 1.( 125 
--------

,t< ,e. r; 121 C 03 :;,]000 2] . 7 ' 01 103 l r. 55 . " 1. 6 S lO OG 2Li .5 ' .5 5 •• ., TU . 

rE B 11. TO l Cl.J · , bJOOO 16.6 ' 01 '.7 66 35. 66 
. 9 o3C:Clu 1 6.9 6 . ' 4.4 " OS. 
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HBlE 10A -- QU'lITY OF WA TER IN 'H ' lAGUh" "'A OR E ESTU'RY, 

1976 .. AT[R YE AR -- CON TlNUEO 

f ElO DE TERMINATIONS 
----------------- -- --- ---------- --- ----------- --- -------------- -- ---------- ------ ------------ ------------------

I I I I 
I SPEC IfICI I I 
IC uNDueT -1 I I TR A NS -
lA NCE I 10 IS - I IPAR(NCV 

Ii '!; H. I tt1IC DO- ITEMPER- ISOlVED I P[qC[NT T UR - I SECCHI 
or I I I OEP TH I MHOS' IAlURE I I OXYGEN I S'TUR - BIOIlY I 01SK 

COl l[C 1 lOt, ITIMEISITlltH[l[RS)ltfIELOI I (OEG . Cli PH I (" GIL) I AT I ON , .JTU) I "HI 
----------------------- ------- --- ------------------------------------- ------- ----------------------------------

LI NE 1Z' CONTINUED 
-------------------

" . zo . " IlIJO · , :.tSCDa 19.1 C., , • 7 7. as 
I . , 11I3CO O lS.6 ' . 3 ,. , 53 

FL 8 II. " 10 00 2 . 3 b3000 18 . 11 •• 3 7 01 99 O. 91 
1. S 6 0 eoo 18 . 9 0 . 3 • • 8 93 10 • 

FL b II. " 10 2 0 .3 b30 {,0 18 . 5 . ., 0 .7 " 10. 10' 
1.8 6 3000 18,j • • 3 O. , " 10. 
, . 0 61000 18.5 0", 0 01 " ,. 

Al (, zo , n 1215 .3 "8('0 ;:' 29.0 6.3 ,. , 87 " 1. , 51000 19 . 1 6 . , ' .1 .2 
, • 0 ~ICOC 28 . 1 D. 2 , .. 58 

t. l.Jr, Zl> , 7t IU S ., IIeaoe Z9.11 .. , 5 . ' .9 " '.1 'I aooo 29 . 1 6. , 5. 1 .3 

l I t.r 157 --------
OCT ,., " 111 :1 2 . 3 51(~DO 211 .11 • • 5 '.9 1.0 SO. 13 

1. , SIC DC 211.3 • • 5 '.9 99 00. 
'.0 51COO 24.3 6.5 ' . 8 97 60. 
' . 9 S 1000 ZII .8 9 . 0 .. , " ... 

FL ' II, " 0 845 , · , 58000 19 . 8 0.3 5 . 0 78 10. " 1.5 58000 19.1 ,. , ,., 75 10 . 
3.0 5800(' 19 . 1 8 .3 5·5 75 15. , .. 58 000 19.7 6.3 5.' 75 O. 

' LG " . " 1045 , . 3 45000 28.5 8 . , ' .1 81 " I.' 45000 28.3 ,. , 5 . 0 " , . 0 4S000 28 .2 ,. , '.5 71 

II 11:[ 188 
--------

OCT 30 , 75 0930 .5 41000 Z3 . 5 '.2 0.2 " 25 . " 1 . , 112000 23 . 6 S., 0.2 " 25. 

r L6 II. " 0 7115 .3 54000 11.1 O. , 7., " ". 72 
1.2 54000 17.7 0 . 3 7.2 95 2O. 

". ZO, 7' 093 ::) · , SleOD 27.5 7.5 5 . 7 91 1" 
1 . 5 SleDD Z7 . 6 7 . 5 5 . 2 83 

OLl 70 , 75 0940 2 "' 1.10000 23.9 8. , 6.0 90 SO. 52 
1. , .. leoo 23.6 8 .3 5.7 " 111 5 . 
3 07 .. lOOO 23.5 8 . 2 5 .1 71 105 . 

fEB II, " 0730 2 .3 511000 17 . 7 O. , 7.2 95 la . " 1.5 , 50 0 0 17 ' 0 
,., 7.2 " 15. 

J.' 5600 0 11. 3 ' .3 7.1 92 15. 

'L G ZO , " 09 15 .3 5 1000 Z1 . b 6.5 5 .7 91 " 1.5 51000 27.b ,. , ,. , 6 1 
0.0 Sl CiOO 27.8 8 . , 3.7 '9 

ou 30 . 75 C955 · 3 4JOOO 2 11.3 •• 5 O. 0 90 }5 • o. 
1 . , 4"000 ZII .0 6.3 701 97 SO . 

FE' 11, " e 7ZS . 3 51000 17.13 6 .3 7.1 91 20. 51 
. 9 SlOOIJ 11.11 6 .3 0.' B7 20. 

A lJ~ 20 • " 0905 .3 48000 27 . II 6 .0 5.2 81 " 1 .5 118000 27.6 .. , o •• " 
l I t'E 19' 
--------

OCT 30 , 75 0825 "' 111000 211.0 8.9 , . 9 " 30. 79 

. 180 · 



J An 
DC 

COLLE e T,e r.. 

TABLE IOA -- ~U~LI'Y OF WATER I N THE LAGUNA MADRE ESTUARY , 

I ~7c .ATER Y[ AR -- CON TI NUEQ 

f I.t.L O DE T ERH ltlA TIONS 

I I 
I:' P ECI F IC[ 
I CGtlLlU Cl- I 
I A rlCL [ 
[ C MICI< O_ [TEHP[R -

[ I I DE PTH IM HO :') [n URt. [ 
ITIME[SlTEIIHET[RSI[IFI(L D) [[O( G . CII PH 

[ 0 15-
I SOLVE D 
l onG[ N 
I [MG/l) 

I 
I 
I 
I 
I p [RCEI'~T 
I SAT UR
I A TI ON 

Ti(UJS 

I P Ai?[NCY 
TUR - I SECCHI 

SIDIlY I OISK 
[.JT U I J I CM I 

---------- -----------------------------------------------------------------------------------------------------

0(1 3 0 ,75 08 2 5 2 

tEl n , 7t, 2 

{l ( T .: ... , 7 ~ 173 5 

F lB I :,. 7b IE.!] 2 

133 0 , 

Otl 2<; , 75 Ibi D 

ru:: 1 ;; , 7 b 1215 2 

A LC, 2 :' , 7 6 2 

CC r Z9 ,1 5 1525 

FE B 10 . 76 112 S 2 

Al ( ;>5 , 76 IlJ D 2 

0( l Z9 ,75 1405 

l ... G 2 S , 76 1 0 5 0 

I . 5 

. 3 
1. 5 
3 . 0 
, • 2 

· , 
1 . 5 
1. 0 
4. ; 

03 · , 
1.5 
4. ; 

.3 
1. 5 
1 . 8 
4 . 0 

• 3 
1.7 
3.4 

. 3 
1.5 
3. 0 
4 .9 

.3 
~ • 3 
4 . 6 

.6 

4Z ilGC 
l< 2GDO 
'1000!) 

5 1000 
5HmG 
5QOOO 

5&;:00 
5 0G OO 
5 bCtOO 
5600 0 

3 50CG 
390ea 
H OOG 
3000!; 

42COC 
'1 2(JOD 
4 20 0 0 
4 2000 

1 000 0 
II OOC! 
3['000 
<1&000 

ll ano 
Zb OOQ 
30000 
31000 

2 4GOe 
2 4 GOO 
27"OG 
41000 

<l UOO 
So eo 
7000 

2booo 
33GOO 
33 0 0(, 
33 0 0C 

51 C 0 0 
S 1000 
50UOO 

5 1000 
5 10CO 
5 100 0 

'1 5(') 0 

5bOOO 

l I~~ 19 4 C ON TI NU [ O 

2 4 . 0 
2" . 0 
23. 9 

(' 1. 3 
2 1. 3 
21.1 
27. 0 

.<: 5 .1 
23 .9 
23 . 7 
211.b 

20 . 0 
19.7 
19.b 
19.~ 

£7 .5 
27. b 

27.8 
28.2 

25.1 
23. b 
22 .0 
22 .9 

19 .2 
19. 0 
18.3 
15.11 

24 . 8 
24 .5 
211.b 
25 . 4 

21.0 
27 . 0 
~7.5 

2b . 0 

21.0 

6 .9 
8 .9 
6 . & 

8 .3 

' .3 
6 .3 

'.3 
LINE 2 17 

,., 
'.2 
' .2 
8.' 
8 .4 ,.4 
' .4 
' .3 
a.3 
'.3 
8 .3 
' .4 

lIt;[ 2 47 

S.4 
7.S 
7.7 
7 . 7 

7.9 
7.9 
7.9 

S . O 
7.9 
8 .G 
8 .1 

, .4 
; .4 
' .4 
8 . 7 
b.7 
8.7 

LI "' [ 214 

S .3 

' .5 

- 181 . 

4. 8 
4.S 
5 · 0 

7 . 5 
7.4 
7. 4 

5 .9 
5. 7 
5.7 
5.7 

7.5 
6.5 
6.4 
6. 8 

8.2 
8. 0 
7.9 
8. 0 

9.3 
s.o 
4.2 
Z.3 

10 . 0 
1.3 
1' 0 

.9 

11.4 
1 0 . b 

6 .5 
, . 0 

'.5 
501 
401 

9.3 
6. I 
; .Z 
6 . 2 

7.7 
7.9 

7.' 
4.6 
4.9 
4.8 

,. I 

" " .. 
99 
97 
97 

" 94 
9 1 
9 1 

1 G 1 

" 8b 
9 1 

1'4 
1 0 6 

02 

" 

122 
16 
13 
12 

131 
12Z 

" 55 

" " 54 

121 
82 

" " 
1 0 1 
10 , 
1 J O 

" " 77 

167 

10 0 

25. 
3 0 . 
40 • 

5 . 
5. 
5. 

35. 
BO. 
<S. 
75. 

25. 
ZO. 

35. 
' 0. 
20. 
3 0 . 

25. 
15. 
15. 
10 . 

45. 
5 00. 
!l0 . 
500 . 

35 . 
35. 
bOo 

10 0 . 

104 

7! 

bl 

77 

47 

7Z 

70 

61 

50 



TABLE 1 oA--QUAL! T Y OF WA TER ,. THE li\GUNA ,UoRE ESTUARY, 

1976 WA TE R YEAR--CoNTINUEO 

FIELD OETERHINATIONS 
---------------------------------------------------------------------------------------------------------------

I I I I I I 
I SPECIfIC I I I I I 
I CONQUCT-I I I I I TRANS_ 

lANCE I I 10IS- I IPARENCY 
DATE (HICRO- I TEP'lPER- I ISOLVED IPERCENT TUR- I SECCHI 

OF I I I DEPTH I HHO~ 1 IlT UR E I I OXYGEN I SATUR- BIDIlY I DISK 
CO LLEC nOt.: I TIME: I SITE I (HETERS) It FIELD I I,OEG . CII PH I (HG/L 1 I ATION (JTUI I ICI'1I 

---------------------------------------------------------------------------------------------------------------
LINE 2" CONTINUEO 

-------------------
AuG ZS. " 1050 ., 56000 27.S 8.S b.O " 
OCT ZO. 7S IHS 2 ., q9000 25.5 8.0 7.3 107 1 S. 82 

I. S SIuDa 25.1 8.0 7 .. 10' ,0 . 
3.0 SleDD 2S.l 7.' S.b 82 25. 
'.b q8000 25.q 7.' S.1 " 115. 

FE. 10 . 7b lOSS 2 .3 q 100 0 17.8 8.3 8.3 101 100. 39 
• 9 39000 17 .9 8.3 , .. " 200. 

ALG 25. 7, 1 Oq 5 2 .3 &0000 27.S 8.b b.O 100 
1.2 bOO 00 2S . 0 '.b S.' " 

OCT ZO. 7S IllS .3 qSOOO 25 .7 b.5 7.0 101 li D. b2 
2.1 Q5 000 25.9 b.S 7.0 10 3 so. 

FES 1 G. 7, 1015 • 3 Q2000 17.9 S.3 7. 1 as 160 • 33 
1. S Q2000 IS.0 S.3 b.8 S' 225. 
3.0 Q3000 18.7 S.2 b.7 .. 180. 

Al.G 25. 7, lOla .3 Q7000 27.7 S.3 b.2 'b 
1.5 1J7000 27.1 S.' b.2 'b 
3.0 51000 29.7 S.3 S.7 93 

LI"'E 351 
-- ------

OCT ZO. 7S 1115 2 .3 5 100 0 21,j.9 8.b b.7 " 30. b8 
1. S 51000 21J.8 8.b b.3 93 25. 
3.0 51000 2Q.9 8.b b·O 'S 20 . 
'.b 51000 25.1 S.' S.S 85 10. 
b.l 51000 25.Q 8.2 5.8 85 20 . 
7.b 51000 25.Q 8.1 S.b 82 20. 
'.1 51 000 25.Q 8.1 S.2 7b 20. 

11.6 51000 25.3 S.o , .3 63 bO. 

"8 10. 7b OS20 2 .3 51000 17.1 8.3 7.2 91 20. ss 
3.0 51000 1 7.0 8.3 7.2 91 5 . 
b . 1 5 100 0 11.0 8.3 7.2 '1 10. 

11.0 51000 16.9 8.3 7 .2 91 10. 

ALG 25. 7b CSQS 2 03 SbOOO 27.2 8.b 5.7 91 92 
3. 0 SbOOO 2 7 .2 8.b S.7 91 
•• 1 56000 27.1 8.5 S·7 ,1 , .. 5bOOO 27 .1 6.b S.7 'I 

12.8 560 00 2701 8.b 5.7 ' 1 

LINE "b --------
OCT 2,. 7S 113 0 2 .3 socoo 25.1 7. ' S.2 " 25. b7 

I. S 50000 25.6 7. , 5.7 85 '0. 
3 . 0 50000 25.4 S .O S . 7 " 15. 
'.b 50000 25.3 8 . 0 S.5 SI 1 0. 
b .1 50000 25.3 801 S •• 79 10. 
7.b 5000 0 25.3 8 01 S· O " 10. 
, .1 50 000 2503 8.3 5.1 7S o . 

11.3 SlOOO 25.4 8.2 5.1 7S 10. 

f[ ~ 10 . 7b 0835 2 . , 51 0 00 17.S 8.3 7.3 .. 5· al 
3.0 5 1000 17 .5 8.3 7.3 .. S. 
b .1 51000 17 .5 ' .3 7.3 .. S • 
'. , 5 1000 1 7 .~ 6.3 7.3 .. 20 • 

AuG 25 . " 085 5 2 .3 5 1000 2 8 • 7 S . b S.3 .. 57 
3. 0 56000 27.4 S.b S·7 " bo1 5&000 21.1 S . b 5.S .. 
'01 56000 27.1 8 •• S.7 91 

15.2 56000 27.1 S.b 5.8 .. 
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TABLE 10A -- QUALITY OF WATER IN THE LAG UNA HAOHE ESTUARY, 

1976 WA TER yEAR--CON TINUEO 

FIELD DElERMINATIONS 

---------------------------------------------------------------------------------------------------------------
I I I I I 
I SPECIFICl I I I 
I CO NDUC T-I I I I TRANS-
I A~CE I I 10IS- I IpARENey 

OAT[ lI I'lICRO _ IT[I1P[R- I I SOLVED I PERCENT TUR- I SECCHI 
0' I I I DEPTH II1 HOS, IATu RE I I OXYGEN I SATUR- BIOIlY I OISK 

COL LECTI ON I TIHEISIT( l tHETER~lllrIELOI II DrG. Cli PH I I HG/L I I l TIO N I.JTU I I I CHI 

---------------------------------------------------------------------------------------------------------------
Llt;E 903 
--------

AUG 2~, 76 1500 90 .3 51:>000 28.1 8.2 6.8 112 730 
3 . a 56000 2801 6.2 7.0 119 
9.1 5600( 28.0 6.2 6.9 113 

1" . 6 5Ml OO 28.2 6. , 7 . 2 118 

0(1 29, 1~ 1200 95 .6 51000 2b.Q 8.1 6.2 93 10. 959 
1 .5 51000 26.0 6. , 6. , 93 10. 
3.0 51GOO 25.9 6., 6.' 93 15. 
sol 5lClOO 25 .9 8.1 6. , 93 5. 
9.1 5100e 25.9 b.O 6.1 91 10. 

1<:.2 51000 25." 7.9 6.0 90 10· 
15.2 51000 25.6 7 .8 9.6 " 20. 
n ... 51000 25." '.1 9 • 7 7 0 1 a. 

FL 9 10, H .. 0855 95 . 9 53000 11. 0 ' .3 7.5 9b 5. 
3.0 53000 11.0 0.3 7.9 95 a. 
9 .1 S 3eDO 16.9 8.3 7.3 99 15. 

15.2 5lGOD 16.9 ." 7.1 91 a · 

C930 95 .3 ~5000 28.3 8.9 6.1 lao 105 
3·e 55000 2 S .2 8.9 6.1 99 
6.1 550 00 Z7 . 9 ' .9 6.3 1 01 
9.1 55000 Z7 .6 6 .9 6.9 103 

12 . 2 55000 2701 8" 6.5 10' 
16·8 55000 Z7 .1 6 . S 6.9 1 1 0 
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Dol IE 
.f 

COLLEC liON 

H e 11 , 16 

ALG 26, 76 

All !, 2(', 7(' 

fE E II, 16 

OC T 29, 75 

fE B II, 16 

OCT 29 , 75 

FE G II, 16 

AUG 26, 7b 

f Ee II, 16 

AUG 2b, 1 b 

OLl 30, 1~ 

fEll II, 7b 

AL. G 26, 76 

OCT 3D, 75 

FE B II, 1b 

AUG 2 6 , 16 

OCT 3D, 1 ~ 

Fl B I n , 16 

TABLE 10B --QUALITY Of WATER IN THE LAGUNA MACRE ESTUARY, 

I 
I 
I 
I 
I 

r r I DEPTH I 
1 1I .... E 1 SITEIIHEHRSI I 

121+ 5 

151 0 

1355 

1125 , 

12115 

1211 5 3 

1150 , 
1050 2 

DDS 2 

1000 2 

1110 2 

C8 115 2 

101+ 5 2 

0955 3 

0 725 

0905 

0825 2 

2 

.3 
7 . 0 

., .. , 

.3 

·3 

.3 

. 3 

.3 

.3 ,. 9 

.3 
'.6 

.3 
, .6 

.3 
1. 5 

.3 

.9 

.J 
1. 5 

03 
5.' 
,J 

015-
SOL VEO 
SILI CA 
(5 102 1 
tHG I LI 

1.3 

5.6 

9. ' 
7.6 

7 . 9 

5.' 

2.6 

•• 7 

,. , 

,.0 

I 
I 
I 
1 TOT AL 
INITR AT( 
I IN I 
I ( HGIlI 

. 00 

.00 

• 00 
. 00 

• 0 0 

. 00 

• 01 

. 00 

.0 1 

.00 

. 0 1 

.GO 

. 0 0 

.00 
. OJ 

. 0 0 

. 0 0 

. 00 

.00 

. 00 

. 00 

. 00 

. 00 

. 0 1 

.00 

.0
' . 00 

. 00 

1976 WATER YEAR 

I 
I 
I 

I AHH ONI A I TOTAL 
INIT ROGEN I NITRITE 
I INI ! I NI 
I (H G/ L I I U'IG/L I 

LINE 23 

.17 

." 
LINE 53 

. 17 

.12 

LI NE 111 

.30 

.12 

LINE 10 7 

.17 

.11 

.11 

L1t.E 125 

. 15 

LINE 151 

.13 

.13 

.10 

.1' 

.1B 

.16 

LINE 188 

. 09 

.09 

.13 

.09 

.21 

.16 

LI NE 191+ 

. 09 

. 05 

010 
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.00 

.00 

. 01 

. 0 I 

. 0 1 

.00 

. 01 

.01 

.00 

.0 I 

.00 

.01 

. 0
' 

.00 

. 0 I 

.00 

. 00 

.0 1 

.01 

.01 

.00 

. 01 

.00 

.01 

.01 

.00 

.01 

.00 

015-
SOUt:D 
PHOS 
PHORUS 
ORTHO 

'PI 
01G/Ll 

I 
I 81 0 - 1 I 

TOTAL ICH EMI CA llcHEHIC AL! 
PH05- I OXYGEN I OXYGEN I TOTAL 
PHORUS I OEHA ND I DEMAND I ORGANIC 

tPI I IBOOI I ICOO, I ClR80N 
IMG / ll t 'M G/L) I (HG/ LI I tHG/L) 

.05 

. 05 

.03 

. " 

. 0 5 

. 0 5 

.15 

.17 

.0 ' 

. 0 7 

.0, 

.05 

. 03 

. 07 

.07 

.0 5 

. 05 

.0' 

.0' 

. 05 

. 05 

'0 5 
.06 

.0, 

.05 

. 05 

. 07 

' 0 6 

1·1 
1 .0 

1.6 
1 . 1 

2.' 
. 9 

2.5 

2.5 

I.' 
I.' 

2.' 
301 

1.' 
1.0 

I., 
1.3 

1.5 
1 . 1 

1 .3 
1.5 

2.7 
'.9 
1. 0 

5.' 

10.0 

11.0 

5 .9 

5 . , 



HBLE IOB -- QUA LIT Y " WAl[R '" THE LA GUN A "'A OR E ESTuARY , 

197b .. ATE.R yEAR-- COhT JNU£ O 

NU l PHI\ T .,D OTH(~ EhV lRO~,HENU L CHAj:lACHj:lISlICS 
------------------------ ------------------------------------- --------------------------------------------------

I I I OIS - I 
I I I SOLVED BIO - I 
I 0 15 - I I PHOS - TOUL ICHEHICALICH£HIC ALI 
I SO LV (O I l OT AL IAHH ON I~ I TOUL PHOR.JS PHOS - I OXYGEN I OXYG[N I lOTAL 

OAT[ I SILIC A I f>.lITRAT[ INIlROG[NIHllRITE OR lHO PHORUS I DE MANO I OEMAHD IORGANIC 

0' I I I OEP TH I 151 02 1 I 'N I I '" I I NI ' P I 'P I I I BOO I I { COD I I ' AR BON 
COL LEC TIC'" I TIHEISllEII f'\[T[RS II !HG/LI I I I'IG IL I I UH:i/L I I C MGlll {H G/ ll 01G/li I I H G III I I HGl ll I ( HG /L) 

---------------------------.--------.--------------------------------------------------------------------------

LI NE 19' CONTl"W [O 
---------------- ---

'" 1 D, n 14 4 D 2 , • 9 • DO .09 . DD . Db 1. , 

AU. " , " 111115 2 ,] ~ . 9 • Dl . 21 .Dl . D' 1 ., 
b .2 • aD .22 .01 .l' 1 . ' 

LI"[ '" --------

Dc ' 2, . " IbID , · , 211 . r . 7S . 05 . 11 .20 , · 2 
, . 9 9. , . C6 . 56 . 03 .l' I. ' 

'" !C . " 1215 , .. 1 b. 0 ... ." .09 • 60 ... 
4 . e' , . 2 .0' .18 . 01 .15 , . 2 

. "' " . T, 122 0 ., l~. O . 09 ." .0 ' .l' 1. , 2., 

' .' I II . (i .08 .,' . 02 .1' 1 . 2 3. ' 

lhE , .. 
--------

Ot":' 2, . " 1525 2 · , .16 . 0' .03 .09 l.D ,., 
' . 9 . 0' . 10 . 02 .21 3.0 

Fl' lG . " 112 5 · , • DO .Db . 0 1 • 0' 1.2 
'. , . 00 "0 .01 • 05 •• 

.c, 2 ::' , " 1 130 " . 0 1; .29 . 0 1 . 00 1 . , '.2 ,. , 
• OD .21 . 0 1 .0' 103 

Llf';[ 2" 
--------

OtT z,. " I11D5 ., ." . 09 . 00 . 03 . 5 

'" 2>. " 10 5 0 · , • DO .17 '0' . 05 . 5 2.' 

FEB 1 ... . " 1055 , · , • DO .0' .00 . 01 1. ' 

LII\£ '76 
--------

'" 2" 75 1130 2 ., . ;:; 1 " 0 . 00 . 35 .' 
11.3 .02 ,,2 . ao . 05 .1 

FE B 1 1). " 11 835 · , • DO .06 .00 ' 0 5 1.0 
9.' . 00 .07 . DC .01 1.1 

'" 25, " 08 55 2 .3 . 0 1 "5 • 01 . as .2 , .0 
15.2 . CD ", .01 · 0 ' .. 9.' 

LIh[ 90] 
--------

AI 'G 2 5 . " 15 0Q 9D ., · 00 . 20 .01 . 03 . 2 2.9 

OtT 2', 75 1200 95 · , • • ." . 1 0 • DO .0' .5 
11.'1 . D' " , • 0 1 • 0 5 ., 

Fl. 10, 76 08 55 95 . 9 · , . 00 . 07 . 00 . D' .9 
15 . 2 . DD . 05 .01 . D' ., 

'C" " , T, 0933 95 .3 • co .11 • Dl . 02 .2 5., 
If:> . 0 · , d iD .17 . 01 . 02 .2 .. , 
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TABLE: laC·-QUALITY or WATER rN THE LAGUNA MAORE ESTUARy, 

19 76 WA T ER YEAR 

CHEMICAL ANALYSES 

._ .... __ .. _ ... _._._._-----------------_._------_._------------------------------------------------------------
I I I OIS- I I I I OIS-
ISPECIFICI DIS- I SOLVED I I I I SOL VEO 

I CON· I DIS- SOLVE 0 IsOOIuM • I I OIS- I DIS- I SOLIDS 
I ~UCT ANcr I SOL VEO IUGNE - I POTAS- I B I CAR- I SOLVED I SOL VEO II SUM or 

OA T( IIMICRO_ I CALC IUM SlUP1 I SlUM I BONA T( I SULFATE leHloRIOEleONSTI-
Of I I I DEPTH I "'HaS I I I CA) IMGI I INA+I() I I He031 I fSO~1 I I eLI IlUEHlS) 

COLLEC TION ITI"'(ISITEIIHET[RSII ILABI I 1P1G/LI I MGIL I I (HGIL I I ("'GILl I I"'G/LI I ("'GIL I I I HG/ll 

---_._--------------------. __ . __ . __ ._._-----------------------------------------------------------------------

LINE " --------
FE. 11. TO 1211 5 .3 ~1000 ~SO .a 1200.0 20 0 2600 19000 H700 

7.0 51 100 

AuG ". T< IS1 0 · , 5111 00 1160.0 120 0.0 I" 2600 190 00 Hl00 ,. , 51500 

LI NE 53 ----- ---
'CG ". T< 1355 · , 501100 

fl' 11. T< 1125 2 .3 5970 0 

L1t.E " --------
OCT 29, 7S 1211 5 , .3 52900 410 .0 1300.0 112 2700 18000 32900 

fE' 11. T< 12~ 5 , · , 62500 510.0 1&00.0 IS- 3200 23000 '41900 

LI HE 107 --------
OCT 29 . TS 11 SO 2 .3 5 8'+0 0 

H. 11. T< 105 0 2 · , 6111 00 

leG ". 7. 13 05 2 ., 3970 0 

LINE 12' --------
FE, 11. 7. 1000 2 ., 6 0700 5~a·o 1600.0 202 3300 211 000 113000 

le G " . 7. 1215 · '. "8500 1130.0 1100.0 16' 21100 17000 3111000 

LINE 157 --------
OCT '0. 15 1110 2 · , 5 1100 116 0 . 0 1300.0 139 2500 18000 32800 

11.9" 51200 

fl' 11. 7. C 8~5 , · , 56200 52 0 .0 111 00 . 0 20' 3100 2 0000 37600 , .. 5850li 

AUG 26 . T< 10115 2 · , 116000 1110.0 110 0.0 1" 21100 1 6 000 29900 , .. 116100 

LYPl:r 1 .. --------
OCT 30. TS 0955 , .3 110 200 

1. , 110200 

Fl ' 11. " (; 125 3 · , 11 83 00 
.9 5 116 00 

AuG 2 • • T< 0905 .3 11930(; 
1 . , 119900 

LINE 19' ----- ---
OCT '0. TS 0825 2 .3 11 0800 350·0 9 11 0 .C ". 2200 1 11000 25 8 00 

, . s 111600 

HB H,. " llilj J 2 · , 51100 1160 • 0 1200.0 191 28 00 19000 35000 
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HBLE 10C --QUALlTY " W A T [R IN TH[ LAGU/<,A IUORE ESTUA~Y. 

1976 '0: A T (R YEAR -- CO"'TINUEO 

CHEMICAL ANALySES 
---------------------------------------------------------------------------------------------------------------

I I I DIS - I I I I DIS-
ISPECIFICI C lS - I SOLVED I I I I SOLVED 
I CON - I VIS - SOLVED 1 SODIUM • I I DIS- I D I 5 - I SOLIDS 
1 DuCT A/<,CE 1 SOLVED MAGN[ - I POTAS- I BICAR - I SO L VED I SOUEO II SUit Of 

0 ' T£ I ,MICRO _ ICALCIUI'\ SlUM I SlUM I &ON HE ISULfATE ICHLO~IO[ICONSTI-
or I I I DEPTH I ~HOS 1 I ICA 1 ,KG) I I HI< +1( I I tHeOl) I (50111 I leu IT UEN TS) 

COLL[C TI(I'" I III'I[1511[1 t~. ETERSII ILAa) I t HG/L) '" GIL 1 I IHr,/L I I t HulL) I , HG/L) I t !'lulU I I HG/L} 
---- ---------------------------- -------------------------------------------------------------------------------

LIM 19' CaN T INU(D 

-------------------
Fr' 10 , " 14'10 , ',9 52100 

q c" 2~ • " 1445 ' J 5S6JQ 410 . 0 131:'0·0 150 2900 22000 19200 
0 , ' SSE 00 

L I /<,E 
" 1 -- --- ---

Ctl i s- • 1< 1 &1) , ,3 11000 500 . 0 24 0 .0 '" IlllO 3300 1150 
,,' 30100 3&0.0 770.0 1" 1BOO 11 000 20300 

n o 1 ~ . " 1215 , , 3 2 1800 3&0.0 520.0 '" 1400 6900 13500 
, ,0 .. 1 SOC! <030. 0 10eo.a 220 2<000 15 000 21500 

A 1..(, ", " 121!l , , J 4010 <;7 . 0 83 . 0 153 38 0 11 00 21110 
3 , , 1020 130.0 13 0.C 159 '" 16 00 J1S0 

l I 1.[ Z6J 
----- ---

OLf Z', " 1525 , J 2&1100 
',9 29 200 

fd~ l L, " IllS , , J <oe 10C 

" J 524 DO 

!l ~ 25 , " 11 30 , , J 415 GO 
', 0 SI DDiJ 

Lr"E '" --------

Otl Z9 , " 14;)5 , . "9100 

't " 25 , " I OSJ ' J 56200 

'" ,., n 1055 , , 3 105100 

L I t.E ". - -------

OLT Z9 , " IUO • J 119600 
11 . 3 51300 

Fl o 1 . , " !j 835 2 , 3 51'lOiJ 
9 , , seso;) 

Al lG 2!'.i, 7L 0 855 .J 50200 
IS . 2 55'100 

LI I.E 903 
--------

A .. " Z;, " 1500 " ,3 55800 

Ott 2v, " 12n 9S '. 51<000 <020.) 13 eo . c " . 2600 laoco 32800 
11 . 4 529-00 

"" 10 , ,. : 855 9' ,9 52100 ~ 10 . 0 13 0 Co . 0 1 " 21DO 20000 359(.0 
I !'.i . 2 52&00 

<c " Z>, 7t 0930 9' , J ~5500 

16. 6 5S100 "'+0 . 0 130C . O 1 so UiJO 220:10 36900 
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TABLE 100 --QUALITY or WAT[R IN THE LAGU~A KAORE ESTUARy, 

SELECTED I ON S ANALYSES 

I I I I I I 
I DIS- I I I I OIS- I 
I SOL VEO I oH- I I BOlTOK I SOLvED I BOTTOH I 
I uu!'!I - I SOL VE 0 I TOT AL I OEPOSITI "0- I TO TAL DEP OS IT I 

DATE I NUM I ARSENIC I ARSENIC I ARSENIC I !'!IUI'! I CAOH IUM "OMIUHI 

" I I I DEPTH I (All I Ii SI I lAS I I lAS I I ICO) I I CO I ICOI I 
COL lEC T ,ON ITIHEI SITE II HEH.RSI I I UG/LII tUG/ll1 t UG/lI l IUG/GMI I I UG/L II I UG/LII IUG/GMII 

------------------------------------------------------------------------------------------------------------_. 

OtT 29 , 7~ 121+5 

OCT 2 9 , 75 1150 

OC T 3D, 1S 09S5 

OCT 2'1, 75 11+05 

1.5 

,. , 

.J 
1. 5 

•• zo 

, ( 10.00 

LIIleE 101 

, ( 10.00 

LJ NE 188 

J 
o ( 10.00 

LI NE 2111 

o o ( 10.00 
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TABLE IOD--QUALITY Or WATER IN THE LAGUNA KlO RE ES TUARy, 

191& ~AT[R YEAR--CONTINUE O 

SELECTED I ONS ANALYSES 

I I I I I I I 
I 0 )5 - I I I I I I 
I 50 L VEO TOT lL I [) lS- I I eo TTOK I 015 - I BOTTOH I 
I CHRO - CfiR O- I S OL VE 0 I TOTU I DEPOSITI SOL VEO T OTJL I OEPOS IT I 

Ol,E I /HUM MI UP1 I COSA l ' I COBAL , I coallT I COPPER COPPER I COPPEI( I 
"r I I I DEPtH IC R I le R I I (COl I (COl I ICOI I ICUI I ( CUI I (CUI I 

CO lLE C lU .. " 11IKE ISll t l 'M[TER S ) I lUG'Ll 1 tu G/L11 l UG/ L) 1 'UG/l II I UG/ GM I I" ,UG/l I ( UG/ l I I I UG / GK II 

------- ---------------------------------------------- ----------------------------------------------------------
Lll\[ 74 

el l 29 ,15 1 2'1, ( 10 . 0 0 ( 10.00 

0( ' 29 , 15 1150 z._ ( 10. DO ( 10.00 

l 1 t.( 188 

0 ... , 30 . 1S 09 55 . 00 o 
( 10 . 0 0 ( 10 . 00 

LINE 21" 

0( 12 9 , 15 hOS . , . 00 c ( 10 . 00 7 ( 10. 00 
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TABLE laD--QUALITY OF WATER IN THE LAGUNA ~AaR E ES TUARY , 

191& ~ ATER YEAR--CONTINUEO 

SELEC TE D IONS ANALYStS 

I I I I I I I 
I I I I I I I 
I 015- I BO TTO~ I 0 15- I BOTTO~ I 015 - I BOTTOH I 
I SOL VED I DEP OSIT I SO LVED I TOTAL DEpOS IT I SO LVED I TOTAL OEPOS IT I 

DATE I CYANIDE I CYANIDE ! 1 RON I IRON IRON I L (AD I LE AD LEAD I 
OF I I I DEPTH I I CN I I ICNI I t FE I I t FE I I FE I I I PB I I t PB I (pel I 

COL.LECTION ! TIME! S iT[ II M£TERS) I IHG / LII tUG/GM I! ( UG/L II I uG/L I cuG/GHl 1 c UG/ u l (UG/L J CUG/GM II 

--~------------------ -----------------------------------------------------~-------------------- -------- -------

LINE" ,. 
--------

Oll 29. 75 12"5 1.5 .0 ( 10.00 

LI NE 107 
--------

0<' 29. 75 11 so , , .. . 0 ( 1 a. 00 

L. I NE 188 
----- ---

OcT 30. 75 09S5 .3 80 23 
1. 5 .0 10.00 

LI PoE ,,. 
--------

OtT ". 75 1'105 •• .0 80 ( 10.00 
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1910 .iTER YEAR--CONTINUED 

SELECTED IONS ANALYSES 

------------------------------------------------------.-------------------------------------------------------_. 
I I I I I I 
I DIS - DIS - I BOTTOH I OIS- I BOTTOH I I OIS-
I SO L YEO SOL YEO TOU l I DEP OS IT I SO L yED I TOTA L aEPoSI T I DIS- I SO L VED 
I LI TH- HAN- HAN- I HAN- I HER- I HER- HER- I SO L vED I STRON-

:JA TE I IUH GAN ES€: GANES€: I GAN E Sf: I CURY I CURY CURY I NICKEL I TIUH 
Of I I I DEPTH III ) tHNI tMN J I (MN ) I (HG) I IHGI I HG I I I N I' I (SRI 

("OlLEC TION I TIH[ISIT~I IH EHR S II ( UG/Ll I I UG/ LlI ( UG I L) I IUG/GMJI ( UG/ LII IUG/L I IUG/ GH II tuG/L I I (UG/L I 

--------------------------------------------------------------------------------------------------------_. 

Ot T =" , 15 

OC T Z'~, 75 11 SO 2 

OlT 3 0 . 75 0955 3 

OC T 29, 75 11105 

1.5 

2 • • 

• 3 
1.5 

. , 

1;0 90 

," 0 90 

Ll NE 111 

50 .2 

LI hE 107 

23 0 .2 

Ll!'.[ 188 

o 3300 
'0 .1 

Ll r-.( 274 

290 .3 o 3000 
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TABLE IOD--QUALITY OF WATER IN THE LAGUNA HADRE ESTUARy. 

I 
I 

I 
OATE I 

OF I I I DEPTH I 
COLLECTION ITIHEISIT EIIHE HR SII 

OCT 29. 7S 12 .. 5 1.5 

OtT 29. 75 1150 2 2.' 

OC T 3D, 75 0955 J 

OtT 29. 75 . , 

1916 WATER YEAR --CONTIN UED 

SELECTEO I ONS ANALYSES 

I 
I 

015 - I 
SOL VEO I TOT AL 

ZINC I ZINC 
lIN I I lIN I 
IUG/LII I UG/LI 

' " 

JO 

I 
I 

BOTTOM I 
OEPOSIT I 

Z I~C I 
lI N) I 

IU G/GM) I 

LINE ,.. 

20.00 

LI NE 107 

25.00 

LINE 188 

60.00 

LIM" 27" 

30.00 
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TABLE IOE -- OUALITY OF WATl~ IN THE LA GUN A ~ADR[ ESTUARy, 

INS[CTlCJ()[ '''0 HERBICIO[ ANALYS[S 

I I I I I I 
I I I I I I 
I I I BOTTO" I I I I 
I BOTTOK I TO TAL I DEPOS ITI I BO T TOM I I BOTTOM 

u ATE. I TOT 6 L DEPOSIT I CHLOR - I CHLOR- I TOT AL I DePOSIT I TOT'L I DE POSIT I 
ur I I I OU' TH -"LDPIN ALDRIN I DAN E I DANE I 000 I 000 I OO[ I DOE I 

lOlLE.C T I ON ITIH ( ISITll f H[T[P~1 I f UG/ LI I f ..,6/I(G II f UG/ll I f UG/Kr.., I (UG/L) I lUG/KG II { UG/LII I UG/KG I I 

-------------------------------------------------------------------------------------------------------------

1245 1.5 . 0 . 0 . 0 

lIt.[ 107 

1150 2 . 0 .0 . 0 .0 
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DATE 
or 

COLLECTI ON 

TABLE lOE--QUALITY OF WAT(R IN THE LAGU NA MADRE ESTUARy, 

DEPTH 
I TIME I SITE t (METERSII 

TOTAL 
DDT 

1976 WA TER YEAR--CONTINU(O 

INSECTICIDE AND HERBICIDE ANALYSES 

I I I 
I I I 
I I BOTTOM I 

BOTTOM I TOTAL I DEPOSITI 
DEPOSITI DIEL- I DIEL- I TOhL 

DDT I ORIN I ORIN I ENORIN 

I 
I 
I 
I 
I 
I 

lUG/LIt IUG/KGlt lUG/LIt tUG/KG)1 IUGlllt 

I 
I 
I 

BOTTOM I 
DEPOSIT I 
(NOR IN I 
lUG/KG) I 

I I 
I I 
I BOTTOH I 

TOTAL I DEPOSIT I 
HEPU- I HEPU- I 

CHLOR I CHLOR I 
I UG/l) I IUG/KGII 

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

LINE " ----- ---

Ot. T '9 , 75 121.i 5 1. ; .0 .0 .0 .0 

LINE 101 
----- ---

OCT , 9 , 75 11S0 , ,. , .0 .0 .0 .0 
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TABLE l O( -- QUAlI TY OF WATER IN THE lAGUNA MADRE [5TUARy. 

1916 .ATER YEA~ --CONTINuEO 

INSECTICIOE ANO HER BICIO E ANAlYS(S 

-------------------------------------------------------------------------------- -------------------------------
I I I I I I I I 
I I BOT TOM I I I I I I 
I TO T Al I o eP OSIT I I I TOTAL I I I 
I HEPTA - I HEPTA - I I BOTTOH I TOTAL METHYL I TOT AL I TOTAL I 

UATE I CHLOR I CH I.. OR I TOTH I OE P OSIT I PUlA- PARA - I PU L A- I OIAZ- I 
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SELECTED HYDROLOGIC RECORDS 

Climatological Records 

The climate of the region has a significant influence on the quality of the water in the 
estuaries. The types of climatological data available for an area about 60 miles (96.5 km) wide 
along the Texas coast are shown on Figure 12. 

TabulatiOns of daily precipitation, air temperature, and other data are published monthly; and 
monthly summaries are published annually by the Environmental Science Services 
Administration in the series titled " Cl imatological Data-Texas." For the period 1931-60, monthly 
and annual data are summarized in two publications by the U.S. Weather Bureau (1958, 1965). 
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Figure 12.-Locations of Selected Climatological Stations 
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Streamflow and Water-Quality Records 

Streams along the Texas coast flow across the flat coastal plain and are incised below sea 
level ; therefore, changes in water stage within the bays are often reflected for many miles upthe 
tributary streams. Consequently, the farthest downstream sites at which continuous streamflow 
data can be obtained are located many miles upstream from the pr incipal estuarine embayments. 
The locations ' of t he sites at which continuous st reamflow and daily water-quality data are 
available are shown on Figure 13. 
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Figure 13. -Locations of Streamflow-Measuring Sites and 
Daily Water-Quality Data-Collection Sites 

' Station numbers greater than 300 are abbreviated from the U.S. Geolog ical Survey numbering system. For example, the two station numbers 
0804 1500 and 08162650, in abbreviated form become 415 and 1626.5. 
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The streamflow data for these sites represent runoff reaching the coastal area, but do not 
describe all of the flow from streams that enter the estuaries. Intervening drainage, diversion for 
irrigation, return flows, and evapotranspiration may influence streamflow between the 
measuring sites and the estuaries. 

Analyses of water collected daily at streamflow-measuring sites show the effects of geology 
and cultural development on runoff from the drainage basins. At times, however, return flows 
from irrigation, evapotranspiration, and lack of significant runoff from areas upstream result in 
altered water quality between the data-collection site and the estuary. 

The drainage areas from which unmeasured runoff enters the estuaries range from less than 
100 square mi les (260 km2) to more than 10,000 square miles (25,900 km2). Periodic 
measurements indicate that during some seasons, unmeasured runoff that reaches the estuaries 
exceeds measured flow from the major tributaries. 

To completely describe the quality and quantity of runoff from the entire area between 
continuous streamflow-measuring stations and the estuaries is not feasible; however, 
representative data are collected periodically at the sites shown on Figure 14. 

Both continuous- and periodic-streamflow and chemical-quality data are published by the 
U.S. Geological Survey (1976). 
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