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CHEMICAL AND PHYSICAL CHARACTERISTICS

OF WATER IN ESTUARIES OF TEXAS

OCTOBER 196B-SEPTEMBER 1969

By

D. C. Hahl and Karl W. Ratzlaff
United States Geological Survey

INTRODUCTION

Purpose and Scope of the Investigation

Plans for the development and utilization of the
water resources of Texas include provisions for the
continued use and management of water in the estuaries
of the State. This requires a continuing evaluation of the
chemical and physical characteristics of estuarine waters.

In September 1967. the U.S. Geological Survey, in
cooperation with the Texas Water Development Board,
began a water-resources investigation of the principal
estuaries along the Texas coast (Figure 1) except
Galveston Bay, which is being studied by other agencies,
and the Rio Grande, which is under the jurisdiction of
the International Boundary and Water Commission.

The objectives of the investigation are to define:
(1) the occurrence, source, and distribution of
nutrients; (2) current patterns and directions and rates
of movement; (3) physical, organic, and inorganic water
quality and its areal distribution and time variation;
(4) occurrence, quality, quantity, and dispersion of
drainage entering the estuarine systems; and (5) chemical
and physical characteristics of water which enters the
estuaries from the Gulf of Mexico.

The method of acquiring and maintaining a
knowledge of the chemical and physical characteristics
of each estuarine system and of the relationship between
the systems consists of three phases: (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 to maintain definition of the chemical and physical
characteristics.

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 George H.
Lauff (1967, p. 3·11). In this report, the term estuary
refers to concomitant water bodies in which overland
runoff mixes with sea water.

Status of the Project

The three phases of the project for each of the
estuaries are in various stages of completion. The
following tabulation shows by estuary the progress made
through September 1969:

PHASE
ESTUARY (1) (2) (3)

Sabine-Neches Completed Underway No surveys

Brazos No surveys No surveys Do.

East Matagorda Underway do. Do.

Colorado Completed Underway Do.

Lavaca-Tres Palacios do. do. Do.

Guadalupe do. do. Do.

Mission-Aransas Underway No survey Do.

Nueces Completed Beginning Do.

Laguna Madre Underway No survey Do.

Previous and Related Reports

This report is the second in an annual series of
basic·data reports. Hahl and Ratzlaff (1970), in the first
report of the series, presented data collected before
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October 1, 1968. Data collected during flooding caused
by Hurricane Beulah have been published by the Texas
Water Development Board (Grozier and others, 1968, p_
47-61). Interpretive reports will be published after
sufficient data become available to establish the
characteristics of an estuary.

Acknowledgements

Personnel of the U.S. Coast Guard at Sabine Pass,
the U.S. Army Corps of Engineers at Galveston, the
Texas Parks and Wildlife Department at Seadrift, and the
Texas Water Development Board provided data and field
assistance. Many private citizens and commercial
fishermen furnished information on historical changes
and existing conditions in the bays.

DATA-COLLECTION METHODS

A modified statistical grid was used to select initial
data-collection sites. In areas where the sites were
inadequate to provide a detailed record of significant
changes in chemical and physical characteristics of the
estuarine systems, the data-collection network was
expanded. About 53 percent of the data-collection sites
are located by navigation aids, bridge piers, power poles,
survey platforms or well structures. These sites can be
reoccupied exactly. About 32 percent of the sites are
identified by shore features or reef structures and
located by distance from the feature, compass heading,
and water depth. These sites can be reoccupied within
100 feet. About 15 percent of the sites are remote to
any reference. These sites are aligned with landmarks
and other known reference points and located by
compass heading and measured speed. These sites can be
reoccupied within a quarter of a mile.

At each data-collection site, field data were
collected from several points along a vertical. The
sampler intake was lowered to the desired depth. Water
was pumped through a manifold containing the probes
of several instruments and then discharged over the side
of the boat. Samples were collected and specific

conductance was measured at the discharge point.
Samples for laboratory analyses were collected at
predetermined sites and at other sites where significant
changes in field data were noted.

Properties or constituents measured in the field are
dissolved oxygen, specific conductance, temperature,
pH, and turbidity. Laboratory analyses include the
principal inorganic ions, biochemical oxygen demand
(BODI, chemical oxygen demand (COOl, insecticides
and herbicides, ammonia nitrogen, nitrite nitrogen,
nitrate nitrogen, ortho and total phosphate as
phosphorus, and several other selected ions such as
bromide, iodide, strontium, lithium, boron, and iron.
Work has begun on determination of chlorophyll and
suspended sedi ment.

Before October 1968, results of analyses for
nitrogen species were reported as ammonia, nitrite, or
nitrate; those for phosphorus were reported as
phosphate. In this report, each of the nitrogen species
are reported as nitrogen; and phosphorus species are
reported as phosphorus. Similar data reported before
October 1968 may be converted to nitrogen or
phosphorus by multiplying the concentrations by the
following factors:

TO CONVERT TO MULTIPLY BY

Ammonia (NH4) Nitrogen (N) 0.777

Nitrite (N02) Nitrogen (N) .305

Nitrate (N03) Nitrogen (N) .226

Phosphate (P04) Phosphorus (P) .326

Field Instru ments

The field instruments used in this investigation are
as follows, but mention herein of the manufacturers and
their instruments does not constitute an endorsement of
the project:

PARAMETER
MEASURED

pH

Dissolved
oxygen

Specific
conductance

Temperature

INSTRUMENT

Specific ion meter

Oxygen meter

Solubridge

Research
thermometer

- 3·

MODEL

401

54

RB·3

ET·l00
Marine

MANUFACTURER

Orion Research

Yellow Springs

Instruments

Industrial
Instruments

Applied Research



The specific ion meter used for pH measurements
was calibrated daily by using three standards: pH 4.0,
7.0, and 10.0. The dissolved-oxygen meter was
calibrated at least daily by using the oxygen-saturation
data in "Standard Methods for the Examination of
Water and Waste Water," twelfth edition, (American
Public Health Association and others, 1966; p. 409). The
Winkler method was used to verify the oxygen
saturation during some of the calibrations. The
conductivity meter was calibrated monthly by using at
least two standards in each of the three conductivity
ranges on the instrument. The electrical thermometer
was calibrated weekly.

Several tests were conducted to determine the
effect of streaming potential on instrument output.
Dissolved oxygen readings of water passing through the
mainfold deviated from in situ readings by less than 0.1
mg/I (milligrams per liter), and pH readings differed by
less than 0.05 pH units.

Treatment of Samples

All samples except those for insecticide and
herbicide analyses were collected in plastic throwaway

- 4-

bottles. The BOD, COD, and nutrient samples were
chilled to about ,oC stored in a refrigerator or ice chest,
and shipped to the laboratory as soon as possible,
usually within 24 hours. All other samples were stored at
ambient temperature.

Five milliliters of chloroform were added to each
sample collected for nutrient analysis. Samples for heavy
metals and selected trace constituents (except boron,
bromode, flouride, and iodide) were filtered through
0.45-micron membrane filters and collected in bottles
prewashed with 10 percent nitric acid. Two milliliters of
concentrated nitric acid were added to each filtered
sample.

Depth-integrated water samples and
bottom-sediment samples to be analyzed for insecticides
and herbicides were collected in specially treated glass
bottles and shipped to the laboratory as soon as possible.
Sediment samples were collected by dragging a
large-mouth bottle along the bottom until at least 100
grams of sediment were collected.



QUALITY OF WATER IN THE ESTUARIES

Sabine-Neches Estuary

The Sabine-Neches estuary covers an area of about
100 square miles and 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 mlw (mean low water) is
greater than 40 feet in dredged parts of the rivers, canals,

- 5·

and pass; about 15 feet in the Intracoastal Waterway;
and generally 10 feet or less in Sabine Lake.

Most of the water-quality data for the
Sabine-Neches estuary (Table 1) were collected during
February and July in conjunction with special-purpose
sampling. Samples were not collected at all sites shown
on Figure 2.
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Table lA.--SUTRIENT MID OTHER ENVIRO~1(ENTAL CHARACTERISTICS OP WATER IN
THE SABINE-NECHES ES1l1ARY, 1969 WATER YEAR

(Results 1n milligra_ per liter except aa 1ud.1cated)

Or-tho-
Depth Specifi SeCCbi Di.solved ozygel1

Bl~ H1- ...~ H1- phos- Total
Date below COl1duct- r._ disk chemical Cheaical

trate oh trite phater",. water aDce pera- trana- oxygen Silica &. ph08-
of (74 Site (.icro- pB ture Percent oxygen de.and (SiO,) ni tro- nitro- nitro- pho&- pb~

COllection bo=
.=- parency Concen- de:aand "0 "0 "0 ~face mboa at ¥ (·C) (em) tration

.atura_ (BOD) (COD) (M) (K) (K) pb~ (p)
(tt) 25- C) ¥ tion ~

1/ 1/ 1/ (p)

Line 8. Sabine River

July 9 1510 2 1 ~BOO B.2 33.1 n '-B lOB 2.7 lB '.B 0.' QK QS 0.03 0.07
3 ~ooo 7.7 32.3 7.0 97
5 ~OOO 7.5 31. 7 '.5 75
8 ~OOO '-. 31.8 5.5 75

10 7,400 7.7 31.9 ••• 51

15 10,000 7.7 32.3 2.9 .0
20 15,000 7.8 32.2 2.1 30
30 17,000 '-8 32.0 ... 20
34 17,000 7.7 32.1 ... 20 1.. 3.' .1 ON 0.68 .02 .06

Line 10. Neches River

Peb. 27 1135 2 150 ••• 15.2 B.' B2 2.0 ••• .1 "-' QK .03

Line 15. Neches River

reb. 28 1040 1 150 '.3 14.6 33 B.' B3
5 160 '.5 15.1 B.O 7B

00. 1045 2 1 120 8.2 14.3 35 9.2 BB
5 150 '.2 14.3 9.2 BB

10 160 '.2 14.2 9.0 97
20 160 '.2 14.2 B.8 85
36.5 160 ••• 14.2 B.O 77

00. 1102 3 1 150 '.2 14 .6 33 B.7 B4
5 160 '.2 14.8 B.' B4

Feb. 27 1315 2 1 150 '.5 14 .7 B.O 7B 2.1 1.2 5.' .2 Q. Q' .OB
10 150 '.3 14 7 7.B 7'
20 160 '.2 14 • 7.B 76 2.2 5.B .1 Q. QN .07

" 5 160
• .1

14 .5 7.B 76 2.5 .. 5.' .2 Q' QK .03

Line 17. Neches River

Feb. 26 0955 1 190 '.0 14 .5 3. B.' B2
5 270 '.2 14 .7 B.l 79

00. 1005 2 1 150 '.2 14 .3 35 9.0 87
5 lBO '.2 14 .3 B.9 B'

10 160
• .1

14 .2 B.B B5
20 200

• .1
14 .1 B.' B3

41.5 200 '.2 14 .2 7. B 75

00. 1020 3 1 210 ••• 14 .7 B.' B3
5 160 '.5 14 .. B.' B3

Feb. 27 1330 2 1 160 '.5 15.1 7. B 76 3.9 5.' .1 Q' QN .•7
10 150 ••• 14.8 7.9 77
20 150 '.3 14.6 7.B 76 2.' 5.' ., QN QN .OB
41.5 150 '.2 14.7 7.B 76 2.3 5.' .1 QK QN .07

Line 19. Seches River

Feb. 27 1445 2 1 280 '.3 15.2 7.B 76
1. 310 '.3 15.2 7.B 76
20 310 '.3 15.3 '-. 74
36.5 310 '.3 15.6 7.2 n

Une 21. Necbes River

Feb. 27 1600 2 1 550 '.5 15.7 7.' 75 2 • lB 5.2 .1 QN QN .09
10 550 '.5 15.7 7.' 75
20 520 ••• 15.6 7.' 73 2.' 5.' .2 QK QN .06
41.5 .90 7.0 15.8 7.0 70 2.2 3B '.5 .1 QK QS .OB

July 9 1430 2 1 ~.oo B.' 35.6 '.2 51 5.' 35 '.1 .2 QK .07 .02 .05
2 ~500 B.5 35.5 ••• B4
3 ~500 '.5 35.4 ••• 67
5 ~900 8.0 33.8 3 .• 43

10 1'000 7.B 32.8 1.9 27

15 1~000 7.9 32.3 1.7 24
20 I~OOO 7.9 32.0 1.' 23
30 23,000 7.9 31. 7 .9 13
35 23,000 7.9 31. 7 1.. 15
.0 23,000 7.B 31.7 1.. 15

44 22,000 '-9 31. 7 .9 13 1.6 3.2 .. QN .23 .•2 •••
See footnote. at '0' of table.
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Table 1"- --liUTRTEN" ""'1) OTHER &NVIRONlIE~"'''L CHARACTERISTICS OF WATER IS
THE SABINE-NECHES ESTUARY, 1969 W"TER YEAR--continued

(Resul'tll in .i11illra_ per li'ter ea:eept aa indicated)

Ortho-
Depth Specific Secehi Dissolved ozy&en

B'~ Nl- Ao.<>- Wi- pho_
Tntalbelow condue't-

T__

disk che.ical Che.ical
trate nh 'tri'te phate

Da.. Tto_ ozygen Silica .. pbo5-
nf '24 She water ance pB pera- trans- oZYien nitr~ nitro- nitro- pb~

SUT- (.iero- ,=- parency Percent de..nd (SiO l ) pho&-
collection bn= Conceo- de.and ,_n ,_n ,_n Mface .boli a y (-Cl ,~)

'tra'tion sa"tura- 'BOD)
(COD)

'N) 'N) 'N)
p~ (P)

(ft) 25- C) tion (~ys
1/ 1/ 11 1/

Line 23. Sabine Lake

Feb. 25 1645 4

Feb. 26

Do.

Do.

Feb. 27

1450

1415

1400 4

1630 4

1
3

1

•
1

•
1
2

1

•

2,100 6.7 13.8
2,100 6.7 14.0

1,200 6.6 15.7
1,200 6.6 15.7

240 6.3 14.6
260 6.3 14.6

710 6.8 14.7
710 7.3 14.9

400 6.5 14.7
440 6.5 14.8

"
30

30

36

B.l
B .1

9.1
B.6

B.9
B.9

B.O
7.B

7.6
7.6

BB
BB

90
B7

66
B6

7B
76

7.
7.

2.6
2.2

,..
'.6

0.2
.2

QN
QN

QN
QN

0.09
.0'

Line 24. Sabine Lake

1645 3a 1
3
5
6.5

Feb. 26

Do.

Do.

July 9

Do.

Do.

Do.

1515

1525 2

1540 3

1555 4

1610

1620

1630 3

1720 4

1735 5

1
5

1
5

1,
1

•
1
2
3

•
1
3,
7

1
3,
7

1
3
6

1
3

4,000 7.1 16.6
3,400 7.0 16.8

700 6.9 16.0
2,800 7.0 15.9

280 6.5 14.1
330 6.5 14.7

790 6 6 15.5
190 6 6 15.5

2,800 9.0 34.7
2,800 9.0 34.8
2,800 9.0 34.1
3.000 7.6 32.4

3,600 8.8 33.7
3,400 8.4 32.1
3,600 7.4 31.3
3,800 7.3 31.4

4,600 7.9 34.1
4,600 7.6 33.2
5,100 7.3 31.9
5,200 1.3 31.9

4,900 1.6 34.2
4,100 7.7 33.9
5.300 1.4 32.4
5.300 7.4 32.3

1,500 8.4 34.7
1,500 8.4 34.3
8,700 8.0 33.2

8,900 8.6 35.0
9,000 8.6 34.9

50

41

30

30

31

66

"

104

9.9
9.B

9.9
9.7

9.2
9.3

B.'
B.'
9.B

10.1
10.1
5.9

1l.2
10.4

7.7
6.6

9.7
9.0
6.'
5.'
6.6
6.5
4.6
6.3

6.1
6.0
'.6
6 B
6 B

101
100

99
97

B9
90

B3
B3

140
144
H'

81

15B
144
10.

89

137
125

BB
74

93
92
66
BB

BB
B6

"
100

99

2.5

1.8

19

20

24

4.'

4.3

'.6

'.B

.2

.2

.2

.2

QN

QN

QN

0.09

0.03

.01

.03

.03

.06

.0'

.06

.06

Line 25. Sabine Lake

Line 30. Sabine Lake

Feb. 26

July 9

1610 4

1840 2

1

•
,
3
6 ,

690 6.6 14.4
710 6.7 14.6

8,600 8.3 32.3
&600 8.3 32.3
8,600 8.3 32.3

B.2
B.2

8.0
8.0
7. B

80
80

III
111
lOB

.2

.1

'.7

4.B

.2

.2

QS

Q'

QN

QN

.0'

.01

.04

.04

Line 3l. Sabine Lake

1150

1135 2 1
5

20

Feb. 25

Feb. 26

Do.

1045 2 1
5

10
20

'"

9,400 7.1 137
10,000 7.1 136
10,000 7.3 13 6
12,000 7.4 13 6
12,000 7.4 13 8

6,700 7.1 15.5

6,300 1.0 15
6.900 7.0 15

11,000 1.6 15

53

39

9.5
9 7

10.1
10.5
10.4

7

6 7
7 3
9 8

90
92
96

100
100

7B

67
73
99

3 5

2. ,

1.B

5.5

5.2

5.3

.2

.2

.2

QN

QN

QN

QN

QN

Q'

.0'

.0'

.04

See footnote!!ll at end of table.
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Table lAo --SUTRIE!iT AND OTHER ENVIROl'."IlE!iTAL CHARACTERISTICS OF WATER IN
THE SABINE-!fECHES ESTUARY, 1969 WATER YEAR--cont1nued

(Re.ult. In ailligra.. per 11ter ellcept as lD.d1cated)

Ortho-
Deptb Speclfi Secchi Oiesolved oxygen

B1~ N1- ........ N1_ phos- Totalbelow conduct- ,.- disk cheaica1 Cheaical
trate ... trl te pbate pboll-0". Tl.o. water ance pera- trans- ollygen S111ca ••Site pH ollygen nitro- nitro- nitro- ph~.t (24 Bur- (.icro- ,=. parency Percent deaand (S10.) pboll-collection b.= Concen- deaand ,.. ,.. ,.. ~face &h01l a !I (-C) (~)

tration .atura- (900) (COD) (N) (Nl (N) p- (p)
(ft) 25- C) !I tlon ~

11 ,y 1/ (p)

Line 31, Sabine Lake (continued)

Feb. 26 1205 3

so
79

80
76

92

56
87
B5
B5

7.'
7.'

8.9

B.'
B.'
8.2
B.2

7.B
7.7

no

33

3'

"

9,500 7.2 15
10,.000 7.2 15

10,.000 7.4 16 0

10,.000 7.4 15.5
12,000 7.5 15.5
16,000 7.7 15.4
17,000 7.7 15.2

10,.000 7.4 15.5
12,000 7.4 15.4

1
5

1520 2 1
5

20
3D

1
5

1515

1530 3

on.

Do.

Line 32. Sabine-~eehes canal

Feb. 25 1630 2 1
10
20
31 5

2,200 6.7 14.0
2,200 6.8 13.7
2,200 6.8 13.7
2,200 6.8 14.0

25 •••'.1
'.1
'.1

90
56
56
87

2.3
2.'
2.3

5.7
'.8
5.8

0.2
.2

.2

.s.S

.S
.N.N
.N

0.05
.07

.OB

Line 33. Sabine-Neches Canal

Line 34. Sabine-Necbes Canal

Feb. 25 1550 2 1
10
20
36.5

Feb. 25 1515 2 1
10
20
31. 5

2,700 6.8 14.0
2,800 6.8 13.8
3,000 6.9 13.6
9,500 7.1 13.6

4,000 6.9 14.3
5,000 6.9 13.9
~OOO 7.0 13.7

17,000 7.1 14.1

2B

9.3
9.1
B.9
B.3

B.6
B.7
6.'
7.B

B'
B8
B5
79

83..
SO
75

2.7

2.5
2.2

,..
,....,

.2

.2

.1

.N

.N.N
.N
.N.N

.05

.0'

.04

Line 35. Intracoastal Waterway

Feb. 25 1500 2 1
15

440 6.3 16.1
490 6.7 16.5

lB 6.'
6.5 "66

Line 36. Port Arthur Canal

Feb. 25 1320 2 1
5

10
20
'0

Feb. 25 1245 2 1
10
20
3D
50

Line 37. Sabine Pass

Feb. 26

Do.

July 9

Feb. 26

on.

on.

on.

1110 2

1545 2

1715 2

H'"
1325

1350

1445

1
5

1,
1
5

10
20
J2 5

1
5

1,
1
5

1
5

1,

5,000 7.1 14.6
6,000 7.0 14.2

14,000 7.3 14.1
21,000 7.7 13.9
27,000 7.9 14.1

4,900 6.9 15
5,000 6.9 15

5,200 7.0 15.1
5,300 7.0 15.1

20,.000 8.4 32.2
23,000 8.1 31.9
24,000 8.1 31.5
28,000 8.3 31.1
34,000 8.4 30.8

12,000 7.6 14.6
12,000 7.6 14.1
19,000 7.9 14.0
24,000 8.0 14.0
40,.000 8.1 14.2

9,800 7.3 15
9,800 7.3 15

10,000 7.4 16.0
11,000 7.4 16.0

11,000 7.4 16.0
11,000 7.4 16.0

13,000 7.6 16.1
1-\000 7.7 16.1

18,000 7.8 16.0
20,000 8.0 15.8

25

25

24

76

no

"
36

no

.B

9.3
B.B
9.6
9.9
9.1

6.B
6.'

6.6
6.8

'.7
2.'
1..
1..
1.8

10.9
10.6
10.5
10.2
'.0
B.2
8.2

B.D
8.0

B.l
8.1

B.'
8.'

B.'
9.3

90
B'
92
95
BB

67

"
66
6B

6B
37
28
2B
27

1..
102
101

9B
87

83
83

62
62....
B9
BB

91
100

2.1

2.6
2.6

'.3

.9

2.2

L6

l.B

l.B
2.B

'.2

'.2
'.0

3.6

,..
•••
2.1

,..

.2

. 2

.0

.1

.1

.2

.2

.1

.N

.N.N

.N

.N

.N

.S

.N

.N

0.07

.11

.N

.N

.S

0.07

.03

.07

...

.05

.16

.05

.05

.04

.'"

see footnotes at end of table.
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TABLE lA. --NUTRIENT AND OTHER ENVIRONliE!i"TAL CHARACTERISTICS OF WATER IN
THE SABB"E-NECHES ESTUARY, 1969 1rA'I"ER YEAR-_continued

(Results in iIligraaH per liter except as indicated).
Ortho-

Depth Specific Secchi Dissolved oxygen Bio_ Ni- A..~ Ni- phOR-
Totalbelow cooduct- Telll- disk

Chemical
Cbe.ical

tra te ." tri te phate phOR_Oat.e Time trans- oxygen Silica ••of (24 Site water ance pN pera- oxygen oi tro- ni tro- nitro- ph~Rur_ (micro- ture parency Percent. demand (S1Oa) phos_
collection hoo y Concen- demand go. go. go. "0.face mhos .. (·C) (em)

tration
satura- (BOD) (COD) (N) (N) (N) ph~ (P)

(ft) ". C) Y tion eo.
11 y (P)

Line 3'- Sabine Pm (continued)

Feb. 26 1035 2 1 9,400 7.3 15.0 46 8 0 81
5 9,500 7.3 15.0 8 0 81

00. 1330 2 1 10,000 7.4 16.0 48 8 0 82, 12,000 7.5 16.0 7 .7 80

Do. 1015 3 1 8,900 7.2 15 41 7.8 79 1.8, 9,000 7.2 15 7.8 79 1.8
20 10,000 7.4 15 8.8 87
43 14,000 7.8 15 8.6 BS 2.2

Do, 1335 3 1 10,000 7,4 16 0 43 8,0 82
5 U,OOO 7.4 16 .0 8,0 82

Do, 1355 3 1 12,000 7 6 16 0 43 7,9 82
5 14,000 7 7 16 0 8.0 83

20 32,000 8 1 15 8 7,9 89
44 39,000 8 1 15 8 7.9 92

Do, 1450 3 1 14,000 7,7 16. 1 51 8,3 86
5 14,000 7,8 16 0 8.5 89

20 37,000 8.1 15.8 8.0 92
44 39,000 8,1 15.6 8,0 93

Do, 1615 3 1 13,000 1,1 15.9 48 8,5 89 1.9
5 25,000 8.0 15.3 8.2 88 1.6

20 37,000 8,1 15.2 8,6 98
44 41,000 8,1 15.1 8,9 103

Do, 0950 4 1 7,000 7,1 15 36 8.1 81
5 7,000 7.1 15 8.3 83

Do, 1320 4 1 10,000 7,3 16, 1 43 8,0 82
5 10,000 7,3 16 0 8,1 84

Do, 1005 5 1 7,000 7,1 15 36 8,0 80 3.0
4 7,000 7,1 15 8,0 80 2.3

Do, 1315 5 1 10,000 7,3 16.1 34 8,1 84
5 10,000 7,3 16.2 8,3 B8

Do, 1410 5 12,000 7.6 16 43 7.7 80
12,000 7,6 16 7,7 80

Do, 1455 5 1 11,000 7,5 16.0 46 8,3 B8
5 12,000 7.6 16.0 8.2 85

Do, 5 15,000 7.7 15.8 41 8.2 B8
18,000 7.8 15.5 8.5 89

Aug. 6 1845 2 5 2 2,1 0.2 ON ON 0.02 0.05

Line 38. Sabine ....
Feb. 25 1130 2 1 16,000 7.6 14 0 66 10 4 100 2 5.3 .2 ON Q:\ .04

10 18,000 7.8 13 7 10 2 97
20 25,000 8.0 13. 8 9.8 94 1.5 3.2 ,1 ON QN .04
30 35,000 8.0 13, 9 9.2 88
35 38,000 8.0 13 8 9.' 90 1.4 1.6 ,1 ON ON .03

Y Determined at data-collection site.

QN llIeans qualitative test negati.ve.
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Table 18. --CHEMICAL ANALYSES OF WATER FROM THE SABINE-NECHES ESTUARY, 1969 WATER YEAR

[Results in milligrams per liter, except as indicated]

Depth ~~r~~~~~
Specific Mag- Po- Bi-

Date Time below Cal- Dissolved Cal- Densi ty
conductance car-

of (24 Site water cium ne- Sodium tas- Sulfate Chlor ide solids cium,
Non- (g/rnl

(micromhos bon-
collection hour surface (Ca) s1um (Na) sium (SO.) (Cl) (calcu- aag- car- at 20°C)

(ft) at 25° C) (Mg) (K) ate lated) bon-
(HCO, ) ne-

al sium ate

Line 8. Sabine River

July 9 1510 2 1 2,890 31 60 487 42 129 860 1,590 326 292

Line 21. Neches River

J'uly 9 1430 2 1 5,680 63 113 909 54 258 1,620 3,000 620 576
44 22,700 180 533 4,330 91 1,110 7,680 13,900 2,640 2,570

Line 37. Sabine Pass

Aug. 6 1845 2 5 20,500 145 466 3,950 59 1,040 6,900 12,500 2,280 2,230

Y Included in sodium-ion concentrati.on.

--
Table Ie. --ANALYSES FOR SELECTED IONS IN WATER FROM THE SABINE-NECHES ESTUARY, 1969 WATER YEAR

l Resul ts in mi crograms per Ii tel', except as indicated]

Depth Specific
("'hro-conduct- Man-Date Time below Iron Lithi- Fluo- Cop- Arse- Sele- Cad- Bro- 10- Stron-

of (24 Site water' ance (Fe)
ga-

ride Boron mium Lead Zinc nie nium mium mide dide tium(micro- nese urn (B) VI per (Pb) (Zn)collection hour) surface J (Mn) (Li) (F) (Cr) (Cu) (As) (Se) (Cd) (Br) (I) (Sr)
<ft) mho~ at

25 C) al y y

Line 8, Sabine River

July 9 1510 2 1 2,890 -- -- -- 0.2 230 -- -- -- -- -- 0.0 0.039

Line 21. Neches River

July 9 1430 2 1 5,680 -- -- -- .2 390 -- -- -- -- -- 3.7 .024
44 22,700 -- -- -- .5 170 -- -- -- -- -- 25 .048

Line 37. Sabine Pass

Aug. 6 1845 2 5 20,500 -- -- -- .5 1,600 -- -- -- -- -- 23 .042

Y Results in milligrams per liter.



Table 1 D.--INSECTICIDE AND HERBICIDE ANALYSES OF WATER AND SEDIMENT
FROM THE SABINE-NECHES ESTUARY, 1969 WATER YEAR.

Micrograms per liter

Time ... ...
Date (24 0 0 OJ

C ... ... ",

hour) .~ .<: .<: .~ OJ f-<
c ... c u u x c x ,
.~ ", .~ '" '" 0 '" Cl OJ '"... ... ... '" '" Cl. ", , > .
", Cl w f-< OJ ", Cl. Cl. OJ C " ... "... Cl Cl Cl .~ C OJ OJ .~ . .~ .
«: Cl Cl Cl Cl W '" '" ,..l N {/J N

Line 24 site 3a. Sabine Lake

July 9 1645 Water 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.03
Sediment .00 1.1 1.6 .00 .00 .00 .00 .00 .00

Line 30 site 2. Sabine Lake

~ July 9 1840 Water .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .01
'" Sediment .00 .00 .00 .00 .00 .00 .00 .00 .00



Brazos Estuary

The Brazos estuary covers an area of about 3
square miles and consists of the tidal parts of the Brazos
River and parts of the Intracoastal Waterway (Figure 31.
Although Freeport Harbor is not directly connected
with the estuary. wastes from industrial operations around
the harbor are discharged into the estuary.

·13·

No water-quality data for the Brazos estuary were
collected during the 1969 water year. but the proposed
data-collection sites are shown on Figure 3.



EXPLANATION

.2 Doto-collection site number

C " Angleton

T E X AS

0E====3'E=====ilIO Miles

Location mop

Figure 3

Proposed Data-Collection Sites In the Brazos Estuary

Bose by U. S. Geologicol Survey, 1956
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East Matagorda Estuary

The East Matagorda estuary covers an area of
about 56 square miles and consists of East Matagorda
Bay, part of the Intracoastal Waterway I the tidal reaches
of Caney Creek, and Live Oak Bayou, and the tidal part
of small tributaries (Figure 4). The maximum water

- 15 -

depth at mlw is 5 feet in East Matagorda Bay and about
15 feet in the Intracoastal Waterway.

Water-quality data (Table 2) were collected during
June at most of the sites shown in Figure 4.



EXPLANATION

-9 or_4
2
~

Oata-coll~ction ronge-line number

Data-collection site' number

T E X AS

)

0EI====35======310
Miles

(<9(>
..~

1§:AK£

AUSTIN

..N'

2.-

C">

~
0
"'0
."...

<>
0

N

~
fA"

COAS --f~A .-
I~/--/

,,,

location map

Figure .4

Data-Collection Sites in the East Matagorda Estuary

Bose by U. S. Geological Survey, 1956
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Table 2A.--NUTRIENT AND arHER ENVIROl>.IENTAL CHARACTERISTICS OF WATER IN
THE EAST MATAGORDA ESTUARY, 1969 WATER YEAR

(Results in mi11igraas per liter except as indicated)

Ortho_
Depth Specific Secchi Dissolved oxygen Bio- Ni- A_o_ Ni- phos-

Total
Date Time

below conduct- Tem- disk chemical Chelllical
tra te "io tri te phate

wa ter rans- oxygen Silica phos-

0' (2' SI te ance pH
pera- oxygen nitro_ nitro- nitro_ ..

pho-
collection hour.

6Ur- (micro- ture parenq'
Cotlcen-

Percent
demand demand (510 2 ) phos-

tace mhos " 11 (OC) (cm) sa tura- (COD) go. go. go. ..~ 'Om
(rt) ,,- C, OJ tration tion

(BOD) (N' eN' (N'

'"'
ep,

1/ '/ 1/ (p,

Line 4. Intracoastal lI'aterwa\'

June 12 1645 2 1
5

10
14

21.000 8.5 30.8
24,000 84 30.5
24,000 84 30.2
25,000 8 3 28.7

g 0
7 3
6 7
6 2

11.
10'

""
Line 5. East Matagorda 8ay

June 12 1545 2 1
3

40,000 8.5 29 9
40,000 8.5 29 6

41 8 2
7.5

126
115

2.3
2.0

09
.6

0.0
.0

QN
QN

QH
QH

o 04 0.04
.02 .03

Line 6. East Matagorda Bay

June 12

Do.

1530

1515 3

29,000 8.5 29
.5 31.000 8.4 29.

31.000 8.3 296
.5 31.000 8.3 29 6

33

48

8.4
8.0

9
8

120
116

116
115

Line 7, East Matagorda Bay

1445 3 24,000 8.4 29.7
24,000 8.3 29.3

June 12

Do.

Do.

1350

1415 2

1
2
3
3 5

1
3

29,000
29,000
29,000
29,000

26,000
27,000

8.4 29 5
8.4 29 5
8.4 28 8
8.4 28 6

8.4 29 3
8.4 28.5

66

69

33

7 8
7 9
8 1
8 2

8 2
8. ,

8.5
8.1

113
11.
116
117

115
11.

121
112

.8

.9

1.2
1.'

2.3
2.3

5.7

5.5

• 5
• 9

6 2
5 9

.0

.1

.0

.0

.0

.0

QN

QN
QN

QN
QN

QN

QN

QN
QN

QN
QN

.02

.0'

.03

.05

.05

.02

.0'

.0'

.0'

.05

.06

.08

Line 8. East Matagorda Bar

June 12 1245 1
3

29,000 8.4 28 8
29,000 8,4 28.5

61 8
8

H6
11'

Do.

Do.

Do

1300 1a

1235 2

1215 3

31.000 8,5 29 7
31.000 8,5 29 6

1 31.000 8.4 28 4
5 31,000 8.3 282

27,000 8 3 28 2
5 29,000 83 27,8

56

'8

33

8 6
8 5

7 •
7 0

7.5
7.0

126
125

106
100

106
98

Line 9. East Yatagorda Bay

June 12 1320 1
5

31,000 8.3 28 9
31,000 8.3 28.5

41 7.9
7.5

11.
107

2.0
2.2

5 5
5 6

.0

.0
QN
QN

QN
QN

.03

.01
.0'
.03

1/ Determined at data-collection site.
Q~ means qualitative test negative.

Resu '" ° • grams po, ,

Depth
=ard~~~~

below Specific Mag- '0- ,,- Dissolved Ca1- DensHy
Date Time

....ater conductance
Ca1-

Sodium tas- car- Sulfate Chloride solids Son- (g/ml0' (2' SHe oi=
.0-

""0-
cium,

surface (microlllhos siulll (Na) sium ( S04) (CI) (clllcu- car- ., 20°C)
collection houll (Ca) "0

.ag- "".-(ft) ., 25' C) (lI.g) eK) lated)
(HCOJ ) 00-

"0'!/ .i=

Table2B.--CHDlICAL .~NALYSES OF WATER FROY THE EAST MATAGORDA ESruARY. 1969 WATER YEAR

Iii il11 l'ter except as indicated]

Line 5. East Matagorda Bay

June 12 1045 3 38.500 285 970 7,330 133 1.840 13.200 b23.700 4,7004,590 1.014

Line 7. East Matagorda Bay

June 12 1415 2 25,400 202 573 5,290 132 1,360 9. iOO cli•. 600 2,8602,750 1.009

Line 9. East Matagorda Bay

June 12 1320 5 27,600 226 690 5,680 12. 1,480 10,000 c18,lOO 3.4003,300 1.010

!,/ Included in sodium-ion concentration.

b Includes ° mg/l Fluoride.

c Includes 0,6 mg/l Fluoride.
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Table 2 C.--INSECTICIDE AND HERBICIDE ANALYSES OF WATER AND SEDIMENT
FROM THE EAST MATAGORDA ESTUARY, 1969 WATER YEAR.

Micrograms per liter

Time
" "Date (24 0 0 cv

c ~ ~"O

hour) .~ .J:: .J:: .~ cv H
C " C U U X C x ,
.~ "0 .~ '" '" 0 '" Q cv '"" ~ " '-' '-' 0. "0 , > .
"0 Q «1 H cv "0 0. 0. cv C -.t ~ -.t
~ Q Q Q .~ C cv cv .~ . .~ .
« Q Q Cl Q «1 :r: :r: ,..J N UJ N

Line 5 site 2. East Matagorda Bay

June 12 1545 Water 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.08 0.00 0.02
.00 .64 1.0 .47 .00 .00 .00 .00 .00

Line 7 site 2. East Matagorda Bay

June 12 1415 Water .00 .00 .00 .00 .00 .00 .00 .00 .00 .03 .00 .01
ex> Sediment .00 1.6 .77 1.2 .00 .00 .00 .00 .00



Colorado Estuary

The Colorado estuary covers an area of about 2
square miles and consists of the tidal part of the
Colorado River and part of the Intracoastal Waterway
(Figure 5). The minimum depth at mlw is about 6 feet in
the river channel and about 15 feet in the Intracoastal
Waterway.

Water·quality data (Table 3) for the Colorado
estuary were collected in January, May. and June at sites
shown on Figure 5. The specific conductance, dissolved
oxygen, pH and water temperature data for different
flow conditions are shown on Figures 6-9.

The average flow of the Colorado River at Bay
City (U.S. Geological Survey, 1970a) was 655 cfs (cubic

feet per second) for January 23-29; 6,640 cfs for May
1-7; and 1,940 cfs for June 5-11. Data collected at lines
5, 8, and 13 (Figure 10) during the January and May
surveys show changes in specific conductance and
percent saturation of dissolved oxygen with depth.

On May 7, 1969, data were collected during flood
and ebb tides at lines 13 and 14. Figure 11 shows the
influence of tidal action near the mouth of the Colorado
River when the average flow at Bay City was 6,640 cfs.

The observed extremes of nutrients and other
environmental characteristics of the water, without
consideration of depth, location, or season, are as
follows:

EXTREME NITRATE
NITROGEN

AMMONIUM
NITROGEN

NITRITE
NITROGEN

TOTAL SILICA
PHOS·

PHORUS

BIO­
CHEMICAL
OXYGEN
DEMAND

CHEMICAL
OXYGEN
DEMAND

OISSOLVEO
OXYGEN
(PERCENT

SATURATION)

SECCHI
OISK

TRANS­
PARENCY

ICM)

(Results in Milligrams Per Liter Except As Indicated)

Maximum

Minimum

1.8

.0

4.7

.00

0.55

.00

0.36

.04

18

. 19 -

.0

6.9

.9

201

.0

156

o

107

4



TEXAS

Study
"N

Loeotiofl mop

EXPLANATION

elO DoIO~collKtlon ronge-tlne number

0'====3====",,2 Miles

Figure 5

Data-Collection Sites in

the Colorado Estuary

7

.."

BAr

MATAGORDA

Bose by US Geolo9icol Survey, t956
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Table 3A.--rmTRIE~" M''D OTHER EI«....'IROr...ENTAL CHARACTERISTICS Of' WATER IN
THE COLORADO ESTUARY, 1969 WATER YEAR

(Results in milligrams per liter eIcept as indicated)

Or tho-
Depth Specific Secchi Dissolved oltygen Blo_ Ni- A....o_ Ni_ phos- Total
belo.... conduct- Tem- disk Chemical phate

Date Time water ance pera- trans-
chemical Silica trate "'" tri to' phos_

of (24 Site Pl~ ture
oxygen

oxygen oi tro_ 01 tro- ni tro_
.,

COllection
sur- (micro- pareocy Concen- Percent demand demand (Si02 ) phos- pho-

hour face mhos "'
_ (OC) (cm) satura- (COD) g." g." g."

ph~ ""'
(tt) ,,- C) Y

tration tion
(BOD) (1'1) (N) (N) (p)'0'

1/ 1/ U (p)

Line 1. Colorado River

.16 .36

0.15 0.33lIlay 7

June 11

DO.

Do.

1530 2

1530

1510 2

1535 3

1,
10

1
4

180 7.7 24.0
180 7.7 24.0
180 7.6 235

600 8.4 30 3

580 8.3 29.7
560 8.1 29.8

560 8.4 30.3

2D

2.2
2.1
6.6

9.2

9.2
9.2

9.0

""78

121

121
121

118

1.8

2 0

3.'
U

3.3

2D

16

.8
2.2

9.6

s.;

90
8 8

9.

0.3

.6

.0

.0

.0

.0

(;,IN

QN

Q'

QN
QN

QN

QN

QN

QN

QN
QN

QN

.08

.08

.08

.08

.11

.11

.16

.08

Line 2. Colorado River

May 7

June 11

1545 2

1040

1
5

10

" 5

1
5
2. ,
8 5

11

290 7.6 24.6
290 7.6 24.0
260 7.523.5
280 7.4 23.6

520 83 28.8
520 84 28.4
520 81 27.8
520 7 9 26.9
600 82 24.9

9 6 8
6 6
6.6
6 2

12.2
10 6

8 3
, 0

.2

so
78
78
23

156
134
10;

62

"

1.9

2.3

'.5

12

"
1.8

'.6

9.2

9 9

10

11

.2

.2

.0

.1

QN

(;,IN

QIi"

QN

(;,IS

QS

Q'

.03

.12

.0'

.11

.21

.14

.08

.12

Line 2b. Colorado Ri"er

May 7 1600 2 .2
3

3,800 10 6 26 9
2.200 9 8 25 5

6.6
6.2

82
83

'.8
6.9

201
140

18
11

8, ,
3

0.55
.3D

.22

.25
.29
.33

Line 3. Colorado River

580 7.5 292

700 8 0 19 9
1,000 7.9200

560 7 4 29 1
56014290
58074290

Jan 29

Jan 31

June 11

Do.

Do.

1315 2

0955 2

1500

1450 2

1455 3

1
13

10
13

1
5

11

23,000
23,000

560

.2 16.5

.1 16.4

.5 29 3

18

22

22

22

8 2
8 8

.0

.0

9.0

9 0
9 0
9.5

9 0

"96

o
o

115

m
m
122

l.D
1.6

3.

3.2

3.0

3.8

6.4
6.2

6 5

8 5

8.4

'-'

.0

.0

.0

.2

.0

.0

.DD

.DD

Q"

QN

(;,IN

QN

.DD
.DD

(;,IS

QN

QN

QN

.02

.08

.11

.02

.11

.12

.12

.14

.12

.09

Line 4. Colorado River

.11

.22.DD

.DD

.12

.DD

.0

.0

4.2

6.'

2.1

1.099
96

"o
116
109

94

9 2
8 9
; 6

·0

9 2
8 6
7.4

"

8.1 19.6
8.1 19.4
8.1 19.1
7.2 16.7

560 83 28.4
560 7 9 28.2
560 7.8 21.9

1,000
1,000
2,200

24,000

2 1,
10
12.5

1435 2 1
5

15

1300

June 11

Jan. 29

Line 5. Colorado River

560 1 7 29.8
560 7 7 29.7
560 7 6 29.4

Jan 29

June 11

1230 2

1425 2

1,
7.5

10
13 5

1,
14

1,800
2,000
2,000

23,000
32,000

8.1 19 2
8 2 19 3
8.1 194
7.4 17 3
1" 17.5

20 9 0
8 9
8 9
1 5

.8

8 2
8.6
2.2

96
96
96
15

8

11'
113

99

1.4

l.9

6.4

3.0

.0

.0

.DD

.20

.DD

.DD

.09

.10

Line 6. Colorado River

520 8 4 28 4
480 8 4 28 4
520 8 3 28 1
640 8.1 280

Jan. 29

June 11

1353 2

1410

1,
U

10
15

1,
10
16

3, 100
4,200
4,600

37,000
37,000

8.1 18 7
8.1 18 6
8.0 18 4
7.7 15 9
1.8 155

9 6
9 ,
90
3.1
4.l

2.'
2 ,
2.0
6 8

162
100

95
31
41

95
94

"86

2.2

2.3

2.0 .0

.0

.DD

.DD

.DD

.DD

.08

.10

See footnotes at end of table.

·27·



Table 3A --NUTRII!!o"T AND OTHER ENVIRON!IIE~'TAL CHARACTERISTICS OF WATER IN
THE COLORADO ESTUARY, 1969 WATER YEAR--contlnued

(Results in lIilligraas per liter e:o:cept 8.8 indicated)

Ortbo-
Depth Specific Secchi Dissolved oxygen Bio- Ni- "'0- N<_ phos_ Total
below conduct- TeDl- disk chelllical Cbelllical trate "io tri te phate

Date Tillie tranS- oxygen Sil lea ,. pho8--
of (24 Site water ance pH

pera- oxygen nitro- nltro_ nitro_ ph~(1I1cro- Percent demand (SiOa ) phos-
cOllection hour) S\lr- t\lre parency Concen- dellland ,." ,.. ,." '""face IlIhos "' !I (eC) (em) tration satura- (BOD) (COD) (N) (N) (N) ph~ (p)

(ft) 2S" C) !I tion '""1/ 1/ 1/ (p)

Line 1. Colorado River

Jan. 29 1415 2 1 5,.000 8.1 18.5 20 9.8 102 1.4 '-' 0.0 0.00 0.00 0.08
5 5,300 8.1 18.5 9.8 102
7.5 5,500 8.2 18.2 9.4 99

10 40. 000 7.9 14.1 5.4 52
20 42,000 7.8 14.6 4.7 46 2.2 1.7 .0 .00 .00 .10

June II 1350 2 1 450 8.1 29.8 28 8 2 lOB
5 450 8.2 28.6 7 .2 92

10 840 8.2 28.1 6 8 86
13 450 8.3 28.0 6 8 86
15 600 8.5 28.0 6 7 85

16 750 8.4 28.0 6 7 85
19 1,000 8.2 21.4 4 0 51

Line 8. Colorado River

Jan. 29 1435 2 1 1,100 8.2 18.4 56 10.2 107 1.4 5.7 .0 .00 .01 .08
5 11,000 8.2 IB.3 10.4 110
7. 5 31,000 7.8 16.5 7.8 79

10 31,000 8.0 16.0 7.8 78
20 42,000 8.0 14.4 5.8 56

26 42,000 7.9 14 6 5. 53 2.5 .4 .0 .00 .00 .05

lIlay 1 1440 2 1 290 7.5 23 6 5 7 0 82 2.6 9 7 .7 QN QN 0.18 .22
10 290 7.5 23 5 7 0 82
20 310 7.5 23.5 6 8 80
39 290 7.5 23.5 6 9 81 3.1 10 .4 QN Q' .16 .28

June 11 1335 2 1 650 7.1 2B.5 29 7 8 99
7.5 900 7.2 28.0 7.3 92

10 1,400 7.3 21.8 7.1 90
12. 8,800 6.9 21.3 4.5 57
15 20.000 7.4 21.0 2.4 32

20 23,000 7.4 21.2 1.8 24

Line 9. Colorado River

lIlay 1 1425 2 1 310 7.4 23.5 7 .0 82 2.4 9.5 .4 QN QN .18 .32
5 310 7.4 23.5 7 .0 82

10 310 7.4 23.5 6.8 80
15 310 7.4 23.5 6.6 78
20 310 7.5 23.6 8.7 79 2.8 9 5 .8 QN QN .14 .33

June 11 1255 2 1 2,200 8.9 28.2 " 8 0 lOJ .9 0.0 10 .4 QN QN .07 .12
3 2,800 6.6 28.3 8 2 lOS
5 8,800 6.7 21.8 7 2 94
7.5 10. 000 6.7 21.8 8 9 90

10 31,000 7.0 21.1 6.0 86
18 40,000 7.1 21.6 6.2 91 1.5 1.8 .0 QN QN .OS .06

Llae-l-O.- Colorado River

Jan. 29 1515 2 1 23,000 8.1 11 .8 102 9. 5 100 2.4 3.8 .0 Q' QN -~ .06
5 31,000 8.1 16.4 8 3 84

10 44,000 8.1 16.4 8 2 83
13 42,000 8.0 16.6 8 3 85 1.7 .8 .0 QN QN .04

liIay 1 1405 2 1 410 7.4 23.5 5 6 9 81
5 410 7.4 23.5 6 9 81

10 380 7.4 23.5 6 9 81
15 380 7.4 23.5 6 8 80
20 400 7.4 23.6 6 2 73

24 "0 7.3 23.6 6 6 78

June 11 1235 2 1 8,BOO 7.7 28.2 44 8.1 lOS
3 8,800 7.7 28.1 8.1 lOS
5 13,000 7.9 21.4 7.2 92
7 5 11,000 7.9 21.5 7.2 97

10 42,000 8.0 27.1 6.2 93

16 42,000 7.9 21.1 6.2 93

See footnotes at .", of table.
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Table 3A.--~1JTRIE],'T AND OTHER ENVIRONMENTAL CHARACFERISTICS OF WATER IN
THE COLORADO ESTUARY, 1969 WATER YEAR--continued

(Results in .111igraas per liter el<cept as indicated)

Ortho-
Depth Specific Seccht Dissolved OIygen Bio_ N>- ...~ Nl_ phos_ Totalbelow conduct- Te..- disk chemical Chemical trate .1. tri te phate phos_Date Time water ance pera- trans- oxygen Silica ss0' (24 Site pH oxygen n1 tro- nitro- nitro- pho-Bur- {Illicro- ture parency Percent demand dellland (SlO~) phos_

collection hour Concen- go. go. go. .usface mhos "' y ("C) (cm) trlltion satura- (BOD) (COD)
(N' (N) (N'

pb~ (P,(it) 25" C) Y Y tiOD .us
1/ 1/ (P)

LiDe 11. Colorado Rtver

May 7 1345 2 1 560 1.6 23.9 6.2 73 2.8 9.5 0.6 QN QN 0.13 0.29
5 580 1.6 23.8 6.2 73

10 5HO 1.6 23.8 6.2 73
1H 5HO 1.5 23.8 6.0 11 3.3 9.6 .5 QN QN .13 .30

June 11 1225 1 21,000 7.H 21.9 65 7.1 105
5 21,000 7.9 21.8 7.4 101,. 5 34,000 H.O 21.1 6.5 94

10 42,000 H.1 21.4 6.5 96
16 42,000 8.0 21.1 6.2 9J

Line 12. Colorado River

Jan. 29 1535 2 1 29,000 8.2 11.6 107 9.0 94 2.3 3.4 .0 0.00 0.00 .05
5 44,000 8.2 16.2 H.O 80

10 44,000 H.2 15.9 1.9 79
16.5 44,000 H.2 16.0 7.4 74 1.7 .. .0 .00 .00 .05

May 7 1330 2 1 340 7.5 23.1 6 6.6 7H
5 360 7.5 23.6 6.6 18

10 380 1.5 23.6 6.6 78
15 400 7.6 23.6 6.4 75
22 2, 100 7.6 23.6 5.9 79

June 11 1215 1 34,000 1.8 21.9 62 1.5 109
5 38,000 1.H 21.1 7.5 no

10 40,000 1.9 21.6 7.4 109
11 40,000 H.O 27.3 6.5 94

Parkers CUt

Yay 1 1725 1 410 7.1 23.8 4 6.3 14
5.5 520 7.7 24.0 6.2 73

June 11 1200 1 34,000 1 9 28 0 25 7.7 n2
5 36,000 7. 8 28 4 1.4 107

Line 13. Colorado River

Jan. 29 1555 2 1 46,000 8.3 15.9 H.3 8J 2.0 .2 .0 .00 .00 .05
5 46,000 8.3 15.9 8.3 8J

11.5 46,000 8.3 15.8 8.5 85 1.< .0 .0 .00 .00 .19

May 7 1305 2 1 1, 100 7.6 23.6 8 7.0 82 2.2 8.9 .5 QN QN .10 .1H
5 6,000 7.7 23.6 1.0 H4
1 6,200 1.7 23.6 1.0 H4

10 11,000 7.9 23.5 7.1 89
17 30,000 8.0 23.7 1.0 92 2.4 2.3 .2 QN QN .05 .08

Do. 1100 2 1 490 7.7 24.0 6.4 75
5 450 7.7 24.0 6.4 75

10 410 7.8 24.0 6.4 75
11 5 520 H.O 24.4 5.0 59

June 11 1115 2 1 36,000 H.3 21.4 J5 7 .3 103 1.5 2.7 .1 QN QN .04 .06
5 38,000 8.3 21.4 1 0 100

10 40,000 8.4 27.3 6 H 99
15 40,000 H.4 21.3 6 1 97
18 42,000 8.4 27.4 6 5 96 1.6 1.6 .1 QN QN .02 .04

Line 14. ColoradO River

May 1 1235 1 ~400 1.8 24.0 8 1 .1 85
3 8,000 7.8 23.6 1 .0 H4
5 22,000 H.O 23.9 1 .2 91

10.5 30,000 H.1 24.0 7 0 92

Do. 1225 2 1 2,000 7.8 24.0 H 7.0 8J
3 6,200 1.1 23.8 7.1 H6
5 20,000 H.O 23.9 7.1 90
6.5 26,000 8.0 23.9 6.9 H8

Do. 1110 2 1 1,200 1.1 23 9 6.6 18
3 1,200 7.7 23 9 6.6 1H
6 1,300 7.7 24 .0 6.4 75

June 11 1050 36,000 H.3 27. 5 43 7.6 no
36,000 8.3 27 .4 1.6 107

Y Determined at data-collection site.
QN means qualitative te~t negative.

·29·



Table3B.--CIIEMICAL ANALYSES OF WATER FROM THE COLORADO ESTUAHV, 1969 WATER YEAH

[Results in milligrams per liter, except as indicated]

Har~~~~~
00 a

Depth Specific Mag- Po- Bt- Dissolved Cal- DensityDate Time below conductance Cal-
Sodium tas- car- Sulfate Chloride sol ids Non- (glml(24 Site ne- cium,0' water (micromhos cium sium (Na) sium bon- (SO, ) (Cl) (calcu- car- at 20"C)collecrion hour (Ca) ate .ag-

bon-surface at 25° C) (Mg) (K)
(HCO, ) lated) ne-(ft)

al sium
ate

Line 1. Colorado River

May 7 1530 2 10 212 27 60 9.1 97 10 13 126 92 12

June 11 1510 2 4 549 54 19 34 200 36 59 310 212 48

Line 2. Colorado River

May 7 1545 2 17.5 291 34 7.3 14 118 17 19 163 115 18

Line 2b. Colort.do River

May 7 1600 2 3 1,880 54 14 367 135 646 150 1,320 192 82

Line 3. Colorado Rivel"
w
0 Jan. 29 1315 2 1 680 53 19 65 200 56 91 389 212 48

Line B. Colorado River

May 7 1440 2 39 311 36 8.3 15 125 20 22 175 124 22

Line 9. Colorado River

May 7 1425 2 20 319 36 9.0 17 128 20 24 182 127 22

June 11 1255 2 1 2,180 58 50 351 161 114 610 1,270 352 220
18 35,100 278 998 6,910 136 1,860 12,600 22,700 4,800 4,690 1.015

Line 11. Colorado River

May 7 1345 2 1 518 38 14 49 128 28 86 291 154 49

Line 13. Colorado River

Jan. 29 1600 2 11.5 46,500 345 1,160 8,770 142 2,490 15,600 28,400 5,650 5,530 1.018

May 7 1305 2 1 1,570 42 32 212 120 68 372 797 238 140
17 29,200 210 670 5,730 125 1,480 10,000 IB,200 3,280 3,180

June 11 1115 2 1 32,500 270 828 6,670 140 1,760 11,800 21,400 4,080 3,970 1. 013
18 35,000 272 992 6,680 136 1,880 12,200 22,100 4,750 4,640 1. 014

Y Included in sodium-ion concentration.



Table 3C .--ANALYSES FOR SELECTED IONS IN WATER FROM THE COLORADO ESTUARY, 1969 WATER YEAR

[Results in micrograms per liter, except as indicated]

Depth Specifi Man- ~hro-Date 'rime below conducL Iron Li thi- Fluo- Cop- Arse- Sele- Cad- Bro- 10- Stron-
of (24 5i Le wnter ance (Fe)

ga-
ride Boron mium Lead Zinc nie nium mium mide dide Uumurn (B) VI per (Ph) (2n)collection hour) 6urfacC' (micro- nese

(Li) (F) (Cu) (As> (Se) (Cd) (Br) (I) (Sr)(Mn) (Cr)(f t) mhos a L ;Y !!:,/ a/
2r.:°C)

Line 1. Colorado River

May 7 J 530 2 10 212 -- -- -- 0.2

June 11 1510 2 4 549 -- -- -- .3

Line 2. Colorado River

May 7 1545 2 17.5 291 -- -- -- .2

Line 2b. Colorado River

May 7 1600 2 3 1,880 -- -- -- .3

Line 3. Colorado River

w Jan. 29 1315 2 1 680 -- -- -- .2 -- -- -- -- -- -- 0.62 O. 052
~

Line B. Colorado Hiver

May 7 1140 2 39 311 -- -- -- .2

Line 9. Colorado River

May 7 1425 2 20 319 -- -- -- .2

June 11 1255 2 1 2,180 -- -- -- .3
18 35,100 -- -- -- .7

Line 11. Colorado River

May 7 1345 2 1 518 -- -- -- .2

Line 13. Colorado River

Jan. 29 1600 2 11.5 46,500 -- -- -- .9 -- -- -- -- -- -- 62 .035

May 7 1305 2 1 1,570 -- -- -- .2
17 29,200 -- -- -- .6

June 11 1115 2 1 32,500 -- -- -- .7
18 35,000 -- -- -- .7

;Y Results in milligrams per liter.



Table 3 D.--INSECTICIDE AND HERBICIDE ANALYSES OF WATER AND SEDIMENT
FROM THE COLORADO ESTUARY, 1969 WATER YEAR.

Micrograms per liter

Time .. ..
Date (24 0 0 Q)

" ~ ~'O

hour) .-0 -" -" .... Q) ....
" .. " u u x " x ,.... '0 .... <1l <1l 0 <1l '" Q) "".. ~ .. ... ... Q. '0 , > .
'0 '" '" .... Q) '0 Q. Q. Q) " '" ~ '"~ '" '" '" .... " Q) Q) .... . .... .
.,; '" '" '" '" '" ;r: ;r: o-l N '"

N

Line 1 site 2. Colorado River

June 11 1510 Water 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.03 0.00 0.02
Sediment .00 .00 .00 .00 .00 .00 .00 .00 .00

Line 9 site 2. Colorado River

June 11 1255 Water .00 .00 .00 .00 .00 .00 .00 .00 .00 .05 .00 .04w
Sediment (a) 5.8 6.1 4.3 (a) (a)'" .00 .00 .00

Line 13 site 2. Colorado River

June 11 1115 Water .00 .00 .00 .00 .00 .00 .00 .00 .00 .04 .00 .03
Sediment (a) 15 9.6 8.8 .00 .00 (a) .00 (a)

(a) Not detectable due to interfering compounds.



Lavaca-Tres Palacios Estuary

The Lavaca·Tres Palacios estuary covers about 350
square miles and 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 Ship Channel pass, Pass Cavallo, and parts of
the Intracoastal Waterway (Figure 12). Water depth at
mlw is 13 feet or less in Matagorda Bay. except in the
Matagorda Ship Channel, which is more than 40 feet
deep. The rivers generally are less than 15 feet deep.

Water-quality surveys of the Lavaca-Tres Palacios
estuary (Table 4) were made during two periods in April
and one in June.

The average discharges for downstream gaging
stations on the Lavaca and Navidad Rivers for four
periods when water-quality surveys were made are
shown in the following table. Many streams, which drain
about 2,180 square mi les of land contiguous to the
estuary. are ungaged.

AVERAGE WATER DISCHARGE IN CUBIC FEET PER SECOND!!

STREAMFLOW
STATION

Lavaca River near
Edna

Navidad River near
Ganado

Yu.S. Geological Survey, 1970a.

APRIL
4-10

131

115

APRIL
11-16

6,030

6,360

APRIL
17-23

371

598

JUNE
13-19

98

76

Water-quality data were collected on the estuary
during flood tide prior to and following a period of high
inflow on April 11-16. Changes in specific conductance
and percent saturation of dissolved oxygen that occurred
as a result of this inflow are shown on Figures 13 and
14.

The observed extremes of nutrients and other
environmental characteristics of water, without
consideration of depth, location, or season, are as
follows:

EXTREME NITRATE AMMONIUM NITRITE TOTAL SILICA BIO- CHEMICAL DISSOLVED SECCHI
NITROGEN NITROGEN NITROGEN PHOS- CHEMICAL OXYGEN OXYGEN OISK

PHORUS OXYGEN DEMAND (PERCENT TRANS-
DEMAND SATURATION) PARENCY

(CM)

(Results in Milligrams Per Liter Except As Indicated)

Maximum 2.0 0.05 0.21 0.21 22 8.0 16 219 176

Minimum .0 .00 .00 .01 .0 .3 8.3 0 15
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Table 4A.--N1,TI'RIENT AND O'nlER ENViROIOlEm'AL CHARACTERISTICS OF WATER IN
'mE LAVACA-TRES PALACIOS ES'ItiARY, 1969 WATER YEo\R

(Rellults ill ai11igra.. per l1ter eJrcept a. indieated)

Ortbo-
Depth Specific Secchl Di6601ved oJr'len 8io_ Hi- A~ Hi_ pb06_

Total
Tillie below conduct- T,_ disk cheaical

Cheaical
trate .'" tri te phate

Date water ance pera- trans- oxygen Silica •• pho8-
of (2, Site (.icro_ pH

ture parency Percent oxygen demand (S102 ) nitro- nitro- nitro- phos_ pho-
collection hour sur- Concen- demand .,. .,. '00 .u.

face IIIhos " 11 (·C) (COl)
tration satura- (BOD)

(COD) (N) (N) (N) p'~ (P)
(tt) ". C) 11 tion ...

1/ 1/ 1/ (P)

Line 1. Lavaca River

June 19 1120 2

Apr. 23 1410 2

0.01 0.04.
.04 .06

Apr. 9 1545 2 1
B

1
3
5

10

1
5
9

600 8.3 24.4
600 8.1 23.9

840 7.9 24.6
830 7.7 23.3
850 7.6 23.0

1,200 7.5 23.1

670 8.0 29 3
650 7.9 29.0
730 7.7 28.9

56

6T

10.0
B.5

13.1
10.2
9.'
9.1

B 2, ,
, 2

lIB
100

156
lIT
lOB
10.

10.
99
92

2.3
3.0

'.6

1.4

3.1

3.2

16

13

17
lB

22

22

20

21

0.0
.0

.0

.0

.0

.0

Q.
QS

QS

Q.

QN

Q'

QN
QN

QN

QN

Q'

QN

.03

.01

.09

.11

.07

.10

.12

.13

Line 2. Navidad River

June 19 1055 2

Apr. 23 1430 2

Apr. 9 1510 2 1
B.5

1
3
5
9

1
5
9

600 8.2 24.3
700 7.8 23.5

4SO 7.6 27.9
4SO 7.4 24.3
480 7.4 23.4
480 7.3 23.3

710 7.9 292
700 7.8 288
720 7.6 286

3T

69

10 6
9 •

9 2
B 6
B.3
B. ,

B.2
U
6.'

125
111

116
101
9.

100

10'
99
86

2.'
2.B

3.3

l.T

2.B

2.'

14

B.3

17
16

IB

18

21

22

.0

.0

.0

.1

.0

.0

QS
QN

QN

QN
QS

QS

Q'

Q'

ON

.03

.04

.01

.01

.05

.05

.0'

.08

.08

.09

.10

.OB

Line 3. ~avidad River

Apr. 23 1450 2

June 19 104.5 2

1
3
B

1
5

13

510 7.9 25.8
460 7.4 23.5
540 7.3 23.3

700 7.9 29.0
700 7.9 28.9
700 7.9 28.9

33

69

11.5
L9
'.B

B.O
U
T.4

140
93
90

103
99
95

Line 4. Lavaca River

June 19 1030 2

Apr. 23 1500 2

Apr. 9 1450 2 1
9

1
3,
1

•9

600 8.3 24.2
900 8.3 24.1

670 8.2 27.3
670 7.9 24.9
650 7.6 24.0

690 8.0 28.9
700 8.0 28.9
6SO 8.0 28.9

84

.3

6.

9
9

13 B
11.8
9.B

7.2
7.2
6.B

III
lOB

170
140
115

92
92
8T

Line 5. Lavaca River

Apr. 23 1.515

June 19 1020 2

1
3
5

10

1
5

11

740 8.1 26.3
710 8.0 25.5
820 7.7 24.0
690 7.6 23.8

920 8.1 29.0
920 8.1 28.9

1,300 8.1 28.7

36

71

12.8
12.0
9.6
9.5

7.2
7.2
6.2

156
146
113
112

92
92
79

Line 6. Lavaca River

June 19 1005 2

Apr. 23 1530 2

Apr. 9

Do.

1430 2

U50 2

1
5

U.S

1
3

•11

1•12

1

•11

1,500 8.4 23.9
1,500 8.5 23.8
2,soo 8.3 23.4

810 7.9 25.4
760 7.9 24.9
760 7.7 24.0
760 7.6 23.8

1,000 7.9 28.6
1,000 7.9 28.6
1.100 7.9 28.5

970 8.0 29.1
920 8.0 29.0
970 7.8 29.0

3B

67

B.B
B.B
7.3

10.3
10.0
9.5
9.B

6.B
6.B
6.'

'.5
7.3
6.7

104
104
B'

123
119
112
115

BT
B'
Bl

96
94
86

see footnotes at end. of table.
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Table 4A .--!'o11TRIENT AND O'I'HlJI; ElfVIRO~1l:ENTAL CHARACTERISTICS OF WATEII: IS
THE LAVACA-TRES PALACIOS ESTUARY. 1969 WATER YEAR--eontinued

(Results in .illigraas per liter ezeept a. indicated)

Ortbo-
Depth Specific Secchi Dissolved ozygen Bio_ N!- A~ N!_ pbos- Totalbelow conduct- ,,_ disk cbemical Che.ical trate .to tri te pbate pboe-Date Tillie trans- oxygen Silica ..

.f (24 Site water anee pH pera- oXYllen nitro- nitro- nitro_ ph~sur- (.iero- ture parency Percent delllJlnd ( Si02) phos-
collection hour) Concen- demand ". ". ". ru.race ahos at y (·c) (Clll) tration 8atura- (BOD) (COD) (N) (N) (N) ph~ (p)

(tt) 25° C) Y tion ru.
y 11 1/ (P)

Line 1. Lavaca River

June 19 0930 2

Apr. 23 1550 2

0.02 0 04
.02 .03

Apr. 9 1400 2 1
7

1,
10

1
3,

11

15,000 8.2 24.4
15,000 7.8 24.0

1.500 7.8 26.3
1,500 7.7 25.7
1,700 1.6 25.1

2,800 1.9 28.1
6,000 1.9 27.6
8,300 1.9 27.5
8,800 7.9 21.5

20

41

7.8
8.'

8.6
8.'
8. ,

7.'
7.1
7.0
6.8

96
104

lOS
104
101

"92
91
88

'-'I.,

2.8

2.1

1.6

2.3

7
6

12

12

12

10

0.0
.0

.2

.1

.0

.0

QN
QN

QS

QS

QN

QN

QS
QS

QN

QN

QN

QN

.OS

.06

.04

.05

.12

.13

.07

.09

Line 8. Lavaca Bar

June 19 0840

Apr. 9

Do.

Apr. 23

Do.

Do.

Do.

1330

1345 3

1600

1620 2

1615 3

0900 3

1
6

1,
7

1,
1..,
1,
1.. ,

15,000 8.0 23.5
15,000 8.0 23.5

10,000 8.1 23.6
10,000 8.1 23.8

2,000 7.5 24.7
2,000 1.5 24.6
2,000 1.5 24.1

1,400 7.5 24.2
1.400 1 5 24.2

900 7.4 24.8
950 7." 24.7

9,000 7.9 27.6
10,000 7.9 21.6

4,300 7.9 27.8
4,500 1.9 27.7

30

18

23

"
43

46

H.O
7.8

8.2
8.2

6.7
6.7
6.'

7.9
8.1

8.0
8.'

6.8
6.'

7.'
7.2

99
96

99
99

81
81
78

93

"
"100

88
84

"92
'-'
'-'

10
10

.0

.0
QN
QN

QN
QN

.04

.04
.07
.07

3. 1
6

June 19 1640 3 1 13,000 8.2 29.6
5 13,000 8.2 29.6
8 5 14,000 8.0 29.5

Line 9. Lavaca Bar

.08

.06

.03

.07

.06

.06

.04

.08

.01

.03

.03

.07

QN
QN

QN

QN

QN

QN

QN
QN

QN

QN

QN

ON

.1

.0

.0

.3

.0

.0

,. ,
6.2

8.'

8.6

8.2

8.1

2.1

1.9

3.0

2 9

'.2
1 7

94
93

94
100

94

"98
lOS

92
94

91
91

110
lOB

99

7.8
7 7

7 7
8 2

7.7
7.8
8.0
8.6

7.7
7.7

8.0
7.9
7.2

7.6
7.8

30

29

20

19

.8

16,000 8.1 23.2
1(\000 7.9 23.2

6,.100 1.1 24.6
6,100 1.1 24.8

6,300 7.7 24.8
6,300 7.7 24.9
6,500 1.7 24.9
6,300 7.7 25.1

5,100 1.6 24.8
5,000 1.6 24.6

1,500 1.6 24.1
1,100 1.6 24.0

1
6.

1
3,
9

1,

1

••

1655 2

1640 3

1235

Do.

Do.

Apr. 9

Apr. 23

Line 10. Lavaca Bay

June 19 1600

Apr. 9

Apr. 23

1135

1200

1
10
20
31. 5

1
3,

10
20

34

1,
10
20
33

24,000 8.1 22.9
26,000 81 22.1
26,000 81 22.5
41,000 80 20.9

7,400 8.1 24.6
10,000 8.0 24.1
11,000 1.8 23.1
11,000 1.1 22.8
11,000 7.1 22.4

10,000 1.6 22.0

18,000 8.2 29.7
20,000 8.2 29.6
20.000 8.1 29.1
31,000 1.9 28.5
34,000 1.8 28.3

"

34

'8

7.'
7.'
7.3
'-'
9.4
8.8
6.8
6.2
9.'

6 2

7.'
7.3
6.9
3.3
1.4

94
94
90
71

104
103

96
47
20

2.8

2.3

2.7

'-'

8.0

2.'
6.8

.1

.1

.0

.0

QN

QN

QN

0.04

QN

QN

.21

.02

.03

.03

.03

.13

.04

.OS

.05

See footnote. at end of table.

·38·



Table 4A.--NUTRIENT AND OFHER Elo'VIRONllENTAL CHARACTERISTICS OF WATER IN
THE LAVACA-TRES PALACIOS ES1UARY, 1969 WATER YEAR--conUQued

(Rellu1t. In .111iera.. per liter ezcept a8 indlcated)

Ortho-
Depth 5pecl:flc Seccht Dissolved ozygen

B'~ ",- A~ N't- phos- Totalbelow conduct- ,.- dtsk Che.ica1 phate.... n •• chell.ica1 trate ... tri te phos-
Site water ance pB

pera- trans- oxygen oxygen S1lica nltro- nitro- nitro- •• pb~• of (24 .=- (.icro- ture parency Concen- Percent de-and de.and (SiD,) phos-collection bo= :face .bos at !! (·C) (c.) satura_ (COD) ,.. ,.. ,..
pb~

.~

(:tt) 25- C) !! tration tion
(BOO) (N) (.) (N)

~.
(Pl

l! !! Y (P)

Line 11. Lavaca Bay

Apr. 9

Apr. 23

June 19

1210 2

1740 2

1335 2

,
3
5

11.5

1
5
7

10
13

1
5

10
l'

18,000 7.6 23.3
18,000 7.4 23.3
18,000 7.7 22.8
19,000 7.7 22.9

4,800 7.7 26.4
6,300 7.7 26.0
7,000 7.2 25.8

19,000 7.1 22.6
21,,000 7.1 22.7

14,000 7.5 29.9
14,000 7.6 29.7
16,000 7.6 29.1
21,,000 6.9 28.1

23

61

2.6
2.7
5.7
6.1

7.6
7.6
5.6
3.3
•• 7

1.7
2 .•
1.B

.0

32
33
70

"..
95
70
.0
5B

23
33
24
o

7 5

2.0...
2.2

•. 0

5.6

6.0

5.2

B.•

'.B
B.6

7.'

0.0

.0

.1

.1

.0

.0

Q.

Q'..'
QS

Q'

QN

QS

QS

QN

QS

0.20 0.21

.10 .12

.11 .20

.05 .11

.14 .15

.08 .10

Line 12. Chocolate Bay

Apr. 23 1235 2 3 :'1,500 7.5 25.2 2. 9.2 112 2.3 B.O .0 QS Q. .03 .06

Line 13. Chocolate Bay

Apr. 23 1250 2 1
5
9 5

:'1,600 8.1 25.5
5,600 8.0 25.1
8,600 7.6 24.2

37 9 .•
9.6
B.7

117
117
105

Line 14. Cox Bay

June 19 1515 2

Apr. 23 1050 2 1 5,900 8.0 25.8
3 :'1,200 7.9 23.7

1 18,000 8.0 30.3
3.5 18,000 8.0 30.3

1 38,000 7.7 28.8
4.5 38,000 7.6 28.7

Line 14a. Cox Bay

.06

.03

.0'.02

.05

.03

QN

QS

0.06QN

Q'

Q'

.3

.0

.06.B

7.5

•. 01.B

1.5

3.3

100
102

12<
113
107

115
102

111
115

103
103
102

11<
112
103

lOB,..
97
B5

10.
109

97

9.2
B.5

•. 0
6.3

6.7
6.B

10.3
9 .•
9.0

7.5
7 3
6.B

7.1
7 0
6.5
5.7

7.2
7.3
6.5

6.9
7.0
6.B

39

71

72

6B

.6

62

9.

..5,700 8.4 25.2
5,700 8.0 23.8
5,700 7.8 24.0

38,000 7.7 29.6
40,000 7.7 29.5
40,000 7.6 29.4

38,000 7.7 29.5
38,000 7.8 29.2
38,000 7.7 29.1
38,000 7.7 29.0

38,000 7 8 29.2
38,000 7 8 29.2
38,000 7 7 29.0

38,000 7.7 29.5
36,000 7.7 29.4
38,000 7.7 29.0

1
3
5
7

1
3
5

1
3
7

1
3
6

1
3
6

1150 2

1120

1230 2

1210 4

1215 3

Do.

Do.

Do.

Apr. 23

Aug. 27

Aug. 27

Line 15. Lavaca Bay

Apr. 9

Apr. 23

1110 4

1135 2

1
10
20
36.5

1
3
5
6.5

26,000 8.1 22.7
26,000 8.1 22.7
31,,000 8.1 21.9
32,000 8.0 21.7

6,.200 8.5 25.3
6,200 8.4 25.4
6,.300 8.0 23.5
6,200 7.8 23.4

61

51

7.6
7.'
6.3
5.9

9.2
11.6
12.6

9 .•

95..
BO
75

111
1<1
15<
110

Line 16. Keller Bay

Jan. H 1325 2

Apr. 23 1015 2

1 3<,000
4.5 34,000

Aug. 27 1110 2

1
2

1

•

12.9
12.9

12,900 8.2 25.1
12,400 8.1 24.9

38,000 7.8 28.9
40,000 7.8 28.9

.2

90

9.'
9.5

6.6
6.7

90
90

99
102

1.5
1.6

2.7
2.9

1.8

.0

.1

6.1
5.7

•. 0

.0

.1

.1

.1

.0

0.00
.00

QS..'
Q'

.00

.00

Q'..'
QS

.01

.02

.01

.03

.03

.03...

.03

See footnotes at end o:f table.
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Table 4A.--NUTRIENT AND OTHER ElfVIRO~1IEln'AL CHARACTERISTICS OF WATER IN"
THE LAVACA-TRES PALACIOS ESTtJARY' , 1969 WATER YEAR--contin1,led

(Re1l1,l1ts in aUligra.. per liter eJ:cept a. indicated)

Ortho-
Depth Specific Secchi Dissolved oxygen

B1~ N1- ...~ N1- pho._ Total... below conduct- Tea- disk cheaica1 Cheaical trate .1. trite pilate pho&-Date fiana- oxygen Silica a<.r (24 Site water anee pN pera- oxygen ni tro- Di tro- nitro- .h~111,lr- (aicrn- 't1,lre parency Percent deaand (SiO.) pbo_
collection hn= !I (.p (~)

Concen- .atura- de.... nd (COO) ••• ••• ••• .- ~.face .boa a tratioll (BOD) (N) (N) (N) (P)
(tt) 2fi C) tioll ~

1/ 1/ (P)

Line 17. Keller Bar

1 34,000
5.5 34,000

1 34,000
5 34,000

0.1 0.0
.2 .0

000 0.00
.00 .00

Jan. 14.

Do.

Do.

1440

1425 2

1355 3

1

•
34, 000
34,000

12.4
12.4

12.5
12.7

l2.9
12.9

9.'
9.'

9.'
9.3

9.'
9.'

89
89

88
87

90
90

o 9
.7

.9

.9

.9

.3..

.0

.0

.0

.0

.02

.00

.00

.00

.00

.00

0.03
.03

.03

.03

.03

Lin. 18. Keller Bay

Aug. 27 1050 2

Apr. 23 0950 2 q800 8.4 23.9
13,800 8.4 23.8
13,800 8.2 22.8

42,000 7.9 29.2
42,000 7.9 29.2
42,000 8.0 29.1

Jan. 14 1500 2 1

•
1
3

•
1
3
7

34,000
34,000

12.3
12.4

61

78

8.9
9.'

6.6
6.3
6.1

82
89

102
97
94

.5

.3

2.7

1.7

1.9

.6..
'.3
3.7

•. 1

.0

.0

.1

.0

.0

.00

.00
.00
.00

QN

QN

QN

0.01

.Bl

.01

.04

.04

.03

.04

.04

Line 19. Lavaca Bar

Apr. 9

June 19

Aug. 27

1040 3 1
10
20
Jl 5

1435 3 1

•10
20
35

1010 1

•10
20
30

.0

31,000 8.1 22.7
32,000 8.1 22.6
32,000 8.1 22.6
38,000 8.5 21.4

24,000 8.2 29.3
24,000 8.2 29.2
24,000 8.2 29.2
27,000 8.0 29.1
40,000 8.0 28.3

42,000 8.3 29.4
42,000 8.3 29.3
42,000 8.4 29.4
43,000 8.4 29.5
47,000 8.3 29.9

57,000 8.1 30.2

61

74

.8

5.9
6.1
7.1
5.'

7.3
7.3
'-3
6.9
4.3

6.1
'.9
6.0
6.2
5.4

4.3

76
78
91
71

101
101
101

99
63

94
91
9.
97
87

73

.7

.7

1.8

1.3

1.8

2.8

'.0

'.6

2.0

'.0

2.6

.0

.0

.0

.0

.1

QN

QN

QN

QN

QN

QN

QN

QN

QN

QN

.02

.01

.02

.01

.03

.03

.04

.04

.04

.06

Line 20. Katagorda Bay

Apr. 9 1020 2 1
10
20
35

30,000 8.2 22.5
32,000 8.1 22.2
32,000 8.2 22.0
43,000 8.3 21.0

7.'
7.0
6.9
6.6

9.
89
87
87

Line 21. Yatagorda Bay

Apr. 9 0930 2 1
10
20
36 5

44,000
44,000
44,000
44,000

8.3 22.1
8.3 22.0
8.3 21.8
8.3 21.7

61 '-0
7.2
7.1
7.0

95
97
96
95

.6

..
1.9

1.1

.0

.0

QN

QN

QN

QN

.01

.01

.02

.02

Line 22. CarancabllA Bay

Jan. 16 1210 2 1
2

18,000 8.1 17.1
21,000 8.1 l7.2

13.8
15.0

142

'" 6.0 .0 .0 .01 .04

Line 22b. Car.ncahua Bay

Jan. 16 1115 2

Apr. 22 1100 2

1 31,000 8.1 16.4
2 31,000 8.1 16.5
3.5 31,000 8.1 16.4

Line 23. Carancabua Bay

.03

.03

.08

.07
.07
.0'

.00

.00

.08

.00

.00

QN
QN

.0

.0....
..
.2

8.'

....
1.4
1.1

94
93
94

149
143

107
98

9.3
9.2
9.3

14.9
14.4

9.0
8 .•"

33,000 8.0 15.9
34,000 8.0 15.5

2,400 7.8 23.9
4,500 7.6 23.1

1

•

1235 2Jan. 16

Line 24. Car.ne.bua Bay

1 22,000 8.3 23.9
4.5 22,000 8.3 24.1

Jan. 16

Apr. 22

1040 2

1130 2

1
5

42,000 8.1 13.9
42,000 8.0 14.2

"

15.5
13.5

9.'
9.8

130
149

119
124

.5.. .0
.0

.0

.0
.00
.05

.00

.00 .03

see footnote~ at end of tab1.
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Table 4A --1'iUTRIE!o, .-\ND OTHER ENVIRO~"}(ENTAL CHARACTERISTICS OF WATER IN
THE LAVACA-TRES PALACIOS ESnJARY. 1969 WATER YEAR--continued

(Results io .111iera.. per liter e.cept as Indicated)

Ortho-
Depth Specific Secchi Dissolved o.,eeo

Bi~ Si- ....,.. NI- pho_ Total

""" ... bela... cooduct- Te.- disk che.ical Che.ical
trate .b tri te phate

water aoce pera- trans- o.yeen Silica ee pholl-
.f (2, Site Iiur- (_icro- pH '=0 parency Percent O:EYlI:en de..nd (SI02 ) nitro- nitro- I'll tro- phofl:_ ph~

colH!ction Concen- d_andhour face .hoe H !I (·C) (c_) fl:atllra- (COD) ••• ... ••• ph~
~

tratlon (BOD) (N) (H) (N) (p)(it) ... C) Y tion ~

y !I !I (p)

Line 25. Tres Palacios Bay

0.0 0.0
.0 .0

0.02 0.00
.00 .00

Jan. 16

Apr. 9

1~1~ 2

1200 2

1
2

1
2

33,000 7.8 20.2
33,000 7.8 20.1

24,000 S.5 24.0
24,000 8.4 24.0

1.'
1.'

17 3
17 2

lB
17

21'
21B

1.4
1.6

2.1 3.0 .0 QN QN 0.04

0.05
.05

.05

Line 26. Tre!l Palacios Bay

1 26,000 8.2 23 1
3.5 26,000 8.0 23 7

Jan. 16

Apr. 9

Apr. 22

June 18

1530

2

1730 2

1450 2

1,

1

•
1

•

34,000 7.8 173
36,000 7.8 17 8

14,000 8.3 25 0
14,000 8.3 24 8

18,000 8.2 299
20.000 8.2 29 6

31

4B

S.7
B.5

17 .0
16.6

11 3
11.1

7 3
7 B

'0
B9

21B
213

140
137

101
110

'.6
3.'

3.5
3.1

6.6
6.'

7.0
6.7

.2

.2

.0

.0

QH
QN

QN
QS

.10

.0'

QN
QN

.05

.05

.0'

.05

.08

.08

.07

.08

Line 27. Tres Palacios Bay

JUDe IS 1535 2

Apr. 9 2 I
5

10
155

1
6

28,000 8.1 23.5
28,000 8 1 23.4.
28,000 8.1 23.3
28,000 8 0 23.1

23,000 8.3 30.5
23,000 8.1 29.7

46

14.5
14.6
14.2
13.8

7 3
, 6

188
IB5
180
175

104
80

1.3

2

'.B
'.5

1.3

3.0

3.3
4.4

.0

.0

.0

.0

QS

QN

QN
QN

QN

QS

QS
QS

.05

.03

.05

.OB

.06

.04

.08

.11

Line 2S. Trefl: Palacios Bay

Jan. 16

Apr. 9

Do.

Do.

Apr. 22

1610 2

0940

0950

101~ 3

1750 2

1
5

10
13 5

1
6

1
6

1
5

10
14

41,000 7.8 14.5
41,000 1.1 14.4
39,000 7.8 15.1
41,0007.715.2

32,000 8.3 22 8
30,000 8.2 22 7

29,000 8.3 23.1
29,000 8.3 22.8

29,000 8.3 23.3
29,000 8.2 23.2

26,000 8.1 23.2
28,000 8.1 22.9
28,000 8.0 22.4
26,000 8.0 22.6

51

158
16 B
17.8
16 7

7 2
7.3..

.1

7.2
7.0

8.'
8.8
8.0
B.'

155
16.
173
162

92
91

94

'0
91
B9

111
111
100
106

.3

.5

.7
1.0

.0

.0

1.B
'.2

.0

.0

.0

.1

.00

.00

QN
QN

.00

.00

QN
QN

.02

.03

.03

.03

.02

.03

Line 30. Tres Palacios Bar

June 18 162~

Apr. 22

Do.

Do.

IS10 2

1625 2

1640 3

5
10
14.5

1
5

10

1
5

14

1
5

26,000 8.5 24..3
28,000 8.3 23.9
28,000 8.2 23.2
28,000 8.2 22.9

21.000 8.3 29 4
29,000 8.2 29 2
29,000 8.2 28 4.

27,000 8.3 29.4
29,000 8.3 28.9
29,000 8.2 28.9

27,000 8.3 29.6
27,000 8.3 28.3

10.

B6

74

63

11.1
10.8

•••'.1
H.'
6.6
6.0

6.6
6.'
6.5

6.6
6.6

142
140
11.
115

93
91
85

94
93
93

96
93

2.5

2.3

2.7

2.5

2 5

2.'
2.6

2.B

2.2

2.7

3.'

3.2..
3
3

.0

.0

.0

.0

.0

.0

.0

.0

QS

QN

QN

QS

QS

QS

QN
QN

QS

QS

QN

QN

QN

QN

Q~'

QlI'

.02

.02

.02

.03

.01

.05

.02

.02

.03

.03

.04

.0'

.05

.07

.05

.05

Line 31. Intracoastal Waterway

June 18 1130 2

9.3 1.8

10 2 0

Apr. 22 1430 1
5

10
15

1
5

10
14

5,800 8.0 24.0
5,800 8.0 23.9
5,800 8.0 23.8
8,200 7.9 23.8

21,000 1.9 28.9
21,000 7.9 28.8
23,000 1.9 28.1
23,000 7.9 28.9

20

38

'.6
'.3
'.2
'.0

5.B
5.8
5.7
'.8

116
112
III
lOB

81
81
79
81

1.3

.8

1.7

1.'

•••
•••

.2

.2

QN

QS

QN

QN

QN

QN

QN

QS

.0'

.11

.02

.03

.10

.12

.03

.04

See footnotes at end of table.
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Table 4A --NUTRIENT A/II'D OTHER E~VIRONWEr."AL CKARACTERISTICS OF WATER IN

THE lAVACA-TRES PALACIOS ESroARY, 1969 "'ATER YEAR--continued

(Results in aUlicra_ per liter except a$ ineUcated)

Ortbo_

Depth Specific Secchi Dissolved oxygen 810- Hl- A_~ Hl-
phOlil_ Total

below conduct- TeD- disk cheaical CheDical lrate "" trl te phate pho_
Date Tillie oxygen Silica "
of (24 Site water ance p. pera- trans- oxygen nitro- ni tro- nitro- pN~

&ur- (micro- ture parency Percent deund (SiOa ) pholJ_

collection hour
Concen- de.and g.o "0 g.o roo

face aho. 0< JI (·C) (ca) tration
&atura- (BOD)

(COD) (H) (H) (H) pN~ (P)

(tt) 2y C) tion roo

11 If If
(P)

Line 32. Intracoastal Waterway

1 32,000
13.5 32,000

Apr. 10 1345 2

Apr. 22 1400 2 I
5

"15

June 18 1055 2 1
5

13

24.8
24.6

22,000 8.3 24.3
25,000 8.4 23.7
25,000 8.3 23.3
25,000 8.2 23.3

26,000 8.1 27.9
26,000 8.1 27,6
26,000 8.1 27.6

, ., ,
9 6
9.5
8 ,
8.1

6 ,
6 6
6 ,

100
103

122
122
109
101

93
92
93

Line 33. Katagorda Bay

June 18 1310

Apr. 22 1!l35 1 26,000 8.8 25.3
6.5 30.000 8.5 23.4

18,000 8.7 25.1
21,000 8.6 23.6

1 32,000 8.4 24 2
6 5 32,000 8.3 23 7

1 28,000 8.3 24.9
4 28,000 8.3 23.8

.06

.07
.04
.04

003 0.06
.04 .06

QS
QS

QH
Q'

QS
QS

QN
Q'

.0

.0

3 2 0.2
1 4 .0

2 8
2 ,

'.8, .
36
3 6

192
136

192
158

112
93

173
m

146
129

104
93

113
90

163
135

10'..

106
".
10.
104

, 1
6 8

, 5
, 2

, 2
6 8

L2
6.5

,.
• •

11.1
'.8

14.8
10.6

15.2
12.5

, 6
6 3

12.8
'.5

12.4
10.4

Line 34. Katagorda Bay

43

66

46

"

H

43

'0

..

34,000 8.3 28.9
34,000 8.3 28.8

34,000 82 29.6
34,000 82 29.2

31,000 82 29.4
31,000 8 1 29.1

33,000 8.7 25 2
33,000 8.4 23 5

34,000 8.2 28.9
34,000 8.2 28.5

31,000 8.2 28.6
31,000 8.1 28.2

29,000 8.1 29.1
29,000 8.0 27.9

1
3

1
5

1
3

1
8

1
6

1,

1,

1330 2

1545 2

1505 3

1520

1235 3

1335 3

1515 2

1255

1245 2

Do.

Do.

Do.

Do.

Do.

Do.

Do.

June 18

Apr. 22

Line 35. Katagorda Bay

1 39,000
17 5 39,000

1 39,000
9.5 39,000

Apr. 10

Do.

Do.

1250

1320 2

1310 3

1
12

39,000
41,000

23.
22.5

248
22.5

246
23.1

"

54

8.5
'.3

8 3
U

8.1
7.1

115
83

114
92

Hl
95

1..
2.4

2.0
5.3

.0

.0
Qs
QS

QS
QS

.02

.02
.03
.02

1 29,000 8.6 25.1
6.5 28,000 8.2 23.2

Apr. 22

Do.

Do.

June 18

Do.

Do.

1320

1330 2

1340 3

1010

1023 2

1035 3

5

"
1
5

"

1
5
9

1
5

"
1

•8

33,000 8.4 24.4
33,000 8.4 24.1
33,000 8.3 24.1

32,000 8.5 24.6
32,000 8.4 22.7
33,000 8.2 22.9

34,000 8.2 27 1
34,000 8.2 27 6
34,000 8.1 27 4

31,000 8.2 27 9
31,000 8.2 21.8
34,000 8.2 27.7

31,000 8.2 28.0
31,000 8.2 28.0
31,000 8.2 28.0

m

15

..
122

96

" 2

• 390

11 •

• 58 •

12.2

7.'
'.2
'.1
5.0

U
'.2
5.'

, 3
, 3
6 9

136

'"120

152
122
109

161
96

.0
88
'0

10'
103

86

".
104..

2.5

1.4

1.7

1.3

1.8

2.2

3.1

2.5

.0

.0

.0

.0

Q,

Q'

QS

QN

Q'

QK

QS

Q'

.00

.02

.01

.03

.03

.03

.06

.03

See footnotes at end of table.
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Table 4A.--~Vl'RIn."T 1.....1) OTHER E..-'iVIRONllE.vrAL CHARACtERISTICS OF WATER IN
THE LAVACA-TRES PALACIOS £S1tIARY, 1969 WATER YEAR--continued

(Results in .Ulilra_ per liter except all illdicat~)

Ortho-
Deptb Specific Seechl Dissolved oxygen

Bl~ Nl- A~ Nl- pbos- Totalbelow eonduct- T,_ disk Cbemical pbate
-Date Time che.leal trate .to tri te phos--

water ance pera- trang- oxygen SUlca ••.f (2, Site pH oXYlen nitro- ni tro- nitro_ ph~8ur- (llicro- ture parency Percent dellland (SiOa ) plios-
collection hour Coucen- delland g" go. g.. '""face mhos at !I (·c) (CII.) tration

•• tura_ (BOD) (COD) (B) (B) (H) pb~ (0)
(ft) 25- C) 11 11

tion ~

1/ 1/ (P')

Line 36. Katagorda Bay

JUDe 18 0850

Apr. 10 1225

1030 5 1
12

1155 5 1,
12

.02

.02

.03

.02

.02

.02

.0'

.02

.02

.04

.0'

.02

.04

.0'

.02

.0'

.01

.03

.02

.01

.01

.01

.02

.02

.02

.02

.02

.02

.01

.02

.01

.01

0.01 0.03
.02 .02

QS

QN

QN

QB

QN
QN

QN

QB

QS

QS
QN

QN
QN

QN

QN

QN

QN

QB
QB

QN.

QN

QN

QN

QS

QS

QN

QN

QN

QS

QS

QS

QN..'
..'Q'

.0

.0

.0

.0

.1

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

2.7

2.1 0.0
2.0 .0

'.1
3.1

2.3

1.'

1.7

2.'

2.B

3.'

•••

2.3
'.0

2.3

2.'
,..
'.0

1.2

1.3

1.2
1.3

2.0

3. ,

1.7

1.4
1.1

1.2

.7

2.6

2.'

1.7

I.'

1.4
I.'

..
6.

96
96
96

B4..
87

99
97
2B

•
91
91
91

120
98

116
91

11.
BB

111
107

117
93

127
11'

91

142
11'

91

104
lOB

13'
125

142
138

"
127
11•

7B

125
108
104

'.6
6.'

'.4
6.B

'.1
7.'

'.2..,

B.l
7.'

•••
7.0

6.7
6.7
6.7

,..
6.0
6.1

'.6•••B.2

•••'.2
7.2

11.2..,
7.4

6.2
4.7

6.'
6.'
I.'

• 3...
6.'...

10 2.,
10 •
10.6
'.7
9.'
•••6.0

53

98

94

79

"
"
'B

132

136

10'

131

11'

24.5
22.2

24.9
22.9

23.8
23.0

24.7
23.1

24.3
23.1

24.5
24.2

8.5 23.9
8.2 22.8
7.9 22.9

30,000 8.3 24.1
32,000 8.3 24.4

32,000 8.4 24.1
33,000 8.4 23.1
36,000 8.0 22.6

29,000 8.2 24.2
30,000 8.2 23.0
33,000 7.9 23.0

28,000 8.1 24.3
28,000 8.0 22.6
29,000 8.0 23.1

26,000 8.3 24.2
26,000 8.3 22.7
28,000 8.0 23.2

22,000
25,000
22,000

30,000
32,000

24,000
24,000

34,000 8.2 27.8
38,000 8.1 27.5

31,000 8.2 27.6
31,000 8.2 27.6
38,000 8.0 27.9
43,000 7.9 27.9

31,000 8.2 27 7
31,000 8.2 27 7
31,000 8.2 27 7

31,000 8.2 27.9
31,000 8.2 27.9
31,000 8.2 27.9

27,000 8.3 29.4
27,000 8.3 29.2
27,000 8.2 28.1

1 41,000
4.5 40,000

1 34,000
14.5 43,000

1 34,000
10.5 39,000

1 34,000
U.5 34,000

1,
10.5

1,
12.5

1,
10

1,
7

13

1,
10

1,
12

1,
10

1

•
1

•
1,

12

6

1005 6

1100 4

1110 6

1245

1230 2

1220 3

1150 3

0925 3

0905 2

1145

1210 4

0940

1210 2

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Apr. 22

Line 37. Matagorda Bay

Apr. 10 0800 1 39,000
U.5 40,000

32,000 7.4 22.2
33,000 7.3 22.0
33,000 1.1 21. 7

28,000 8.3 22.2
33,000 8.3 22.2
33,000 8.0 22.1

Do.

Do.

Do.

Apr. 22

Do.

0825 2

0900 3

0945 4

0'"

0930 2

1
13

1
12

1,
1,

13

1,
12

32,000
36,000

30,000
32,000

30,000
29,000

22.5
21. 9

23.1
22.8

23.1
23.1

24.2
23.9

110

3'
127

10'

7.7
7.'

7.'
7.'
..,
7.1

7.'
7.7

B.'
B.'
•••..,
B.4
'.0

100
100

97
98

10.
91

10'
108

113
110

"
11'
10.

77

1.0
1.5

1.4
1.2

1.'
1.0

1.7
1.'

1.4

2.0

1.7

1.2

1.2..
2.0
2.1

I.'
2. ,

2.0
2.0

I.'
2.'

2.'

3.1

.0

.0

.0

.0

.0

.0

.0

.0

.1

.0

.1

.1

QN
QN

QS
QN

QN
QN

QN
QN

Q'

QN

QN

QN

QS
QN

QN
QN

QN
QN

QS
QN

QN

QN

QS

QS

.01

.01

.01

.02

.01

.01

.01

.01

.01

.02

.01

.01

.02

.02

.02

.02

.02

.03

.03

.02

.03

.03

.04

.02

See footnote. at end of table.
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Table 4A.--NUTRIEI'iT AND 0'l'HER DVIRONllEYTAL CHARACfERISTICS OF WATDl. IN
nlE LAVACA-T'RES PALACIOS £SnJART, 1969 WATER YEAR--contlDued

(Results ill ail1igraae per liter e.cept a. incUcated)

Ortho_
Depth Specific Secchi Dissolved o.ygen

S'~ .,- ...~ N1_ phos- Total
T.... below conduct- T._ dlsk Cheaical Cbeaical trate .h . tri te pbate pho&-0... trans- o.Yli:en SUica ••0' (" SUe water ance pS pera- oxygen nitro- nitro- nl tro- ph~

.~- (aicro- ,~. parency Percent de..nd (SiO,) pboe-
collection bou:..' ahos a V (-C) (~)

Conce_ .atura- de..nd (COD) '.0 ••• ••• ph~
~.race tratiOil (BOD) (N) (N) '"' (p)

(tt) 25- C) V tl0D ~

1/ 1/ 1/ (p)

Line 37. "'atagorda Bay (cont lnued)

Apr. 22 0950 3 1 28,000 8.' 22.7 110 10.8 137 1.6 3.7 0.0 QN QN 0.01 0.04, 28,000 8.3 22.3 ••• 118
12.5 28,000 8.' 22.6 .., 116 1.3 3.7 .1 QN QN .01 .03

Do. 1005 • 1 "000 S.' 23.0 109 10.0 123 1.. '.0 .0 Q:'O QN .02 .04, 24,000 S.4 22.4 10.0 122
10 ,~OOO 7.' 23.1 8.0 99 ,., 4.2 .1 QN QN .02 .03

.June 17 1405 1 "000 8.' 28.6 127 7.' III 1.8 .7 .0 QN QN .01 .0', 42,000 8.' 28.9 6.' 106
13 47,000 8.' 29.1 6.0 94 1.4 ., .0 QN QN .01 .01

Do. 1440 , 1 34,000 8 , 29 1 122 8 0 118
5 38,000 8 , 29 • 7 7 115

12 5 42,000 8 , 28 6 6 1 ..
Do. 1500 3 1 31,000 8 , 29.0 127 8.3 120 1.. ,.. .0 Q:'i' QN .01 .03

5 31,000 8.' 28.9 8.0 116
12.5 34,000 8.1 28.5 5.8 84 1.' '.5 .0 QX Q.' .03 .04

Do. 1510 • 1 27,000 8.3 29.3 8.8 126
5 26,000 8.3 29.2 8.8 12'• 27,000 8.' 29.1 7.' 113

.June 18 0835 1 36,000 8.' 27.6 99 6.1 88
5 36,000 8.' 27.8 6.0 87

12 40,000 8.0 28.1 3.' '7

Line 38. ),lata gorda 84,

Apr . • 0745 1 .~OOO 8.3 21.6 122 7.7 103 , .1 .8 .0 QN Q.' .01 .02.., 43,000 8.' 21.6 7.' 100 1.1 .8 .0 QX QN .01 .02

J.~ 17 1210 1 47,000 8.' 28.6 173 7.1 III 1.' .. .0 Q:S QN .00 .02
5 45,000 8.' 28.5 7.1 lOB

11 42,000 8.' 28.5 7.' 107 1.6 .3 .0 QN QN .02 .0'

Line 39. Yaugorda Ship Channel

Apr . • 0855 , 1 43,000 8.' 20.7 160 6.6 87 .5 .7 .0 QN QN .01 .01
10 43,000 8.4 20.7 7.8 103
20 43,000 8.4 20.6 8.' III
30 43,000 8.' 20.6 8.8 113
41.5 43,000 8.' 20.7 8.6 113 .3 1.0 .0 QN QS .01 .02

.June 17 1250 , 1 47,000 8.' 28.4 176 6.5 98 1.2 .. .0 QS QS .00 .02
10 .>000 8.' 28.3 6.6 100
20 45,000 8.' 28.3 6.8 100
30 47,000 8.' 28.2 6.7 102
41 47,000 8.' 28.2 6.7 102 1.3 ., .0 QN QN .00 .01

Y Detenalned at data-collection site.
QN means qualitative test negative.
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Table 4B.--CH.ElUCAL ...~LYSES OF ......TD. FROII THE LAVACA-TRES PALACIOS ESTU"'RY, 1969 WATER YEAR

IResults in milllgTaas per liter e::.:c:ept .. indicated)

Depth Bi-
Hardn~~

Date Time below SpectUc Cal- Mag- Po- 01.$501 ved Cal- Densttyconductance ",- Sodlull tas- car-
Sulfate Chloride solids Non-0' (24 Site ...·ater ol~ boo- ciUJI, (&/_1

collection hour surface
(micrOllhos

(Ca) ..~ (Na) siull (504 ) (el) (calcu- lIalI- car- at 20"C).. ". C) (lIg) (K) ...
lated) bo.-Ut) (HC~) ..-./ ..~ ...

April 23 1410

Line I. l.<lvaca River

7,5 61

April 9

June 19

1545 2

1120 2

•
10

9

'"
.51

742

96

109

9'

'.9

9 .. 30.

346

30.

21

22

24

..
102

'30

.99... 312

268

21

28

16

Line 2, Navidad River

Aprll 9 1510 2

Aprtl 23 1430 2

June 19 1055 2

..,
9

9

821

527

81'

99

6.

9.

10 64

.2 34

10 63

222

225

328

26

1<

25

96

52

90

4'0

30'

4'0

28.

199

288

14

Line 7, Lavaca Rh'er

8.210 1,440 1,340
7,020 1,700 1,610

April 9

June 19

1400 2

0930 2

1
7

1
11

13,400
15,600

3,460
9,320

116
12.

'0
90

280 2,140
338 2,510

53 510
185 1,600

120
110

136
130

616
654

127
.18

3,800
4,520

860
2,780

1,670
5,150

344 232
985 878

002
003

Line 9. l.<lvaca Say

April 23 1640

S. 360 1,840 1,750
8.900 1,760 1,670

7,850 1,440 1,330
8, 570 1,590 1,480

Aprtl 9

June 19

1235 3

1640 3

1
6.'

9

1..,
15,600
15,700

7,560

13,300
14,500

'"128

"
121
127

371 2,510
350 2,750

165 1,240

277 2,470
310 2,690

105
106

106

129
129

69.
112

260

81.
872

4,600
4.900

2,260

4,300
4,700

4,060 860 773

.003

.003

002
,002

Line 14. COli; Bay

June 19 1515 2 3.' 18, 100 413 3,300 122 716 5,900 10,200 2,060 1,960 1.005

Line 17. Keller Bar
Jan, 14 1355 3 38,100 282 923 7,060 152 2,010 12,500 22,900 4,500 4,380 1.014

Line 19, Lavaca Bay

425 1,350 11,000

Aprll 9

June 19

Aug. 27

1040 3

1435 3

1010 3

1
31. 5

1
35

.0

29,600
36,500

25,100
39,300

54,400

212
265

20'
29'

698 5,240
897 6,770

586 5,080
964 7,630

11'
127

132
139

1,390
1,700

1.260
1,920

2.170

9,400
12,200

8.900
13,600

19,600

17.000 3,400 3,310
21,900 4.350 4,250

16,100 2,920 2,810
24,500 4,700 4,590

35,200 6,600 6,480

1.011
1,013

1,009
1.015

Line 22. Carancahua Bay

Jan, 16 1210 2 18,600 168 438 3,210 20. 1,060 5,620 10.600 2,220 2,050 1.004

Lin'" 23, Carancahua Bay

April 22 1100 2 • 4,250 92 754 '9 188 1,320 2,450 492 419

Lln",24, Carancahua Say

Jan. 16 1040 2 41,600 310 1,020 7,640 182 2,100 13,700 24,900 4,950 4,820 1,016

Lin", 25. Tres Palacios Bay

April 9 1200 2 2 23,800 190 580 4,470 125 1,150 8,000 14,500 2,860 2,760 1.007

April 9 0950 2 6 29,100 270

Line 28. Tres Palacios Bav

698 5,650

Lin'" 30, Tres Palacios Bav

1,290 10,100 18.000 3.420 3,310 1.011

June 18 1625 2 1< 27,800 220 679 5,560 1<0 1,440 9,800 17,800 3,340 3,230 1.009

Line 31, Intracoastal Waterway

Apr 11 22 1430 2

13,800 2,720 2,590
14,500 2,800 2,670

June 18 1135 2 1
1<

6,230

22,300
23,000

195
200

125 1,000

543 4,270
559 4,520

188

161
161

270

1.110
1,160

1,760

7,600
8.000

3,330 725 588

1.006
1.007

Line 33, "atagorda Ba)'

June 18 1310 3 34,800 808 6,680 l5l 1,700 11,800 21.300 4,000 3,880 1.013

Line 35. )Iatagorda Ba,'

June 18 1025 2 10 34,500 26' 807 6,570 143 1,710 11,600 21,000 3,980 3,860 1.012

See footnote at end of table
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Table4B, __CHEMICAL AS"ALYSES OF WATER FROM THE UVACA-TRES PALACIOS ESTUARY. 1969 WATER YEAR--conttnued

(Results in IIlUligralllS per liter except loti indicated)

Depth
Hard~~~~

Specific Jl.ag- Po- ,,- Dissolved"u, Ti.e belo1l' Cal- Cal- Density
of ,2< Site conductance .,- SQdiu.. tas- car- Sulfate Chloride solids Non- (e/al1I'att'r clu.. boo- ciu...

collection hour surface
(1Illcroahos

'Ca)
U~ (MI.) siua (504 ) (Cl) (calcu- -.- ear- n 20·C)u ,,' C) (/lIe) (K). ." bted) boo-

(tt) (HC'O,) .,-,I
.1~ ."

Line 36. )Iatagorda Boy

April 10 1100 , 11. 5 36.400 262 862 6.740 128 1.760 12.000 21,700 4,200 4,090 1.013

April 22 1210 , 12 5 27,400 215 8" 5.130 117 1,320 9,200 16,600 3,280 3,180 1.009

June 18 0945 1 31,300 2<2 718 ~900 m 1,540 10,400 18,900 3,560 3,·150 1.011
12 31,300 232 715 ~890 m 1,490 10,400 18,800 3,520 3,410 1.011

Line 37. J,latagorda Bay

June 17 1405 1 13 41.700 305 9., 8, 150 136 2,050 14,400 26,000 4,840 4,730 .017
1500 3 12 5 32.900 255 780 6,310 136 1,640 11,100 20,100 3,760 3,650 .011

Line 38. Ilatagorda Bay

June 17 1210 11 41.600 298 996 7,910 132 2,110 14,000 25,400 4,840 4,730 1.016

Line 39. Katagorda Ship Channel

AprU 9 0855 2 41.5 44,900 320 1,140 8,470 13< 2,130 15,300 27,400 5,500 5,390 017

June 17 1250 2 1 41,600 302 1,010 8,060 m 2,070 14,300 25,800 4,920 4,810 .017

" 42,100 302 1,010 8,320 135 2,200 14 ,600 26,500 4,920 4,810 017

. '!I Included in sodiua-ion concentration .
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Table 4C.--ANAL¥SES FOR SELECTED lOSS IS W"TER fROlii THE LAVAC,A-TRES PALACIOS ESTUARY. 1969 WATER YEAR

{Results In .icrograas per lIter e"cept a. indicated]

Depth SpecHi
~.ro-DU. Ti.e belo. onduct

Iron
)Ian-

Lithi- Fluo- C.p- Arse- Sele- Cad- ..-,- Stron-., (24 Site W'llter ..nce (Fe)
,.-

~ ride Boron .I~
PO'

L..d Zinc
"Ie .,~ aiua aide dide tiu.ealcro- nese (B) V, (Pb) (Zn)

collection hour) surface (liIn) (Ll) '" (Cr)
(Co) (As) (Se) (Cd) (Br) (I) (Sr)

(tt) ~~td·t Y ./ ./

Apr. 9

Apr. 23

June 19

1545

1410

1120

,
,
,

B

10

9

755

857

742 90 0

Line 1. Lavaca River

o 3

.3

.3 o 100 o 0.700.029 '00

Apr. 9

Apr. 23

June 19

Apr. 9

June 19

1510

1430

1055

1400

0930

,
,
,

,

B.5

9

9

1
7

1
11

B21

527

Bl.

1)'400
15.600

),460
9,320

.0 0

Line 2. Savidad River..
. 2

.3

Line 7. Lavaca River

.5..

.3

.5

Line 9. Lavaca Bay

o 5 70 o .93 .030 '00

Apr. 9

Apr. 23

June 19

1235

1640

1640

3

3

3

I..
9

I
B 5

15,600
15,700

7,560

13,300 60 0
14, 500 2, 000 0

'D
50

.5

.5

.3

.5.. 540 0 9
780 0 29

70
840

o 14
3 14

:059 1,800
.056 2.000

Line 10. Lavaca Bay

June 19 1600 , I
33

19,300
35,000

60 0 60
90 190 120

780 0
820 0

B
9

90
M

I 21
o 30

.052 2,800

.009 5,000

Line 14. COl< Bal'

June 19 1515 , 3.5 18, 100 ~o 0 .0 .. 1.700 0 B 70 o 19

Jan. 14

Apr. 9

June 19

Aug. 27

Jan. 16

Apr. 10

Jan. 16

Apr. 9

Apr. 9

June 18

Apr. 22

June 18

1355

1040

1435

1010

1210

1100

1040

1200

0950

1625

1430

1135

3

3

3

3

,

,

,

2

,

2

,

5

I
31.5

I
33

.0

,

•

I
14

38, 100

29,600
36,500

25,100
39,300

54,400

18,600

"50

41,600

23,800

29,100

27.800

6,230

22.300
23,000

Line 17. Keller Bay

.8

Line 19. Lavaca Bar

.7

.7

.8

.7

.8 4,800

Line 22. C&rancabua Bay

.5

Line 23. Carancabua Bav

.3

Line 24. Carancahua Bay

.8

Line 25. TTl'S Palacios Bav

.5

Line 28. TTes Palacios Bay

.7

Line 30. TTl'S Palacios Bay..
Line 31. Tntracoastal Waterway

.,

.5

.5

-- 44

63

-- 21

-- 49

.035

.047

.020

See Coot note at end or table.
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Table4C.--AI'ALYSES FOR SELECTED IO~"S II' WATER FROOl THE LAVACA-TIlES PAl.J.CIOS ESTtlARY,l969 WATER YEAR--cootioued

(Results io OIicrc:araas per liter eJlcept as indicated}

Depth Specifi

"",. TUle bol~ conduct
Iron

lilan-
Lithi- Fluo- Ch.~ Arlle- Sele- Cad- 8ro-Cop- ,~ Stron-

or (2' '"
...ter ance (Fe)

,.-
ride

Boron .,~ Co"' Zinc
"10 "1~ "'~ .idesurface (llicro- nese ~

'B) Vl pu
'Pb) (Zn) dide ttu.

collection hour) (Ll) ") 'Cu) (As) (Se) (Cd) (Br) 0) (Sr)(ft)
1I~~'lCtt

(!lin) ,D-)
,; ./ ./

Line 33. Matagorda 8&)"

JUDe 18 1310 3 34,800 SO 0 120 0.' 3.700 0 B 100 0 35 0:n05 4.700

Line 35. )(atagorda ..y

June 'B 1025 2 '0 34,500 ·,
Line 3B. loIatagorda Bay

Apr. '0 1100 4 11 .5 36.400 ·,
Apr. 22 1210 • 12 .5 27,400 .B

June 1B 0940 1 31,300 .6
12 31,300 ·,

00 1710 6 10 26.600 100 0 BO 3,000 0 B 50 0 27 .005 3,800

Line ". It&ta-gorda Bav

JUDe 12 1405 13 41.700 ,BO .0 120 .B 5.400 0 12 110 3 '0 .008 5,800

00 1500 3 12.5 32,900 ·,
Line 3B. Matagorda ...

June 17 1210 11 41,600 '0 0 120 .B 4,800 0 " '" 0 39 .005 5,800

Line 39. )latagorda Ship Channel

Apr. , 0855 2 41 .5 44,900 .B

June 12 12SO 2 1 41,600 .B
41 42,100 30 0 120 .B 4.700 0 " 80 0 41 .005 5,900

!I Results '" .illlg:raas pu liter.
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Table 4 D.--INSECTICIDE AND HERBICIDE ANALYSES OF WATER AND SEDIMENT
FROM THE LAVACA-TRES PALACIOS ESTUARY, 1969 WATER YEAR.

Micrograms per liter

Time .. ..
Date (24 0 0 0)

c ....
.... ""hour) .... .c .c .... 0) f-<

c .. c u u X c x ,....
""

....
'" '" 0 '" 0 0) '".. .... .. w w 0. ""

, > "

"" 0 '" f-< 0) "" 0. 0.0) C <t .... <t.... 0 0 0 .... c 0) 0) .... " .... "
< 0 0 0 0 w :r :r ,.., N Ul N

Line 1 site 2. Lavaca River

June 19 1130 Water 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Sediment .00 9.2 27 13 .00 .00 .00 .00 .00

Line 2 site 2. Navidad River

... Apr. 9 1515 Water .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
CD Sediment .00 2.8 4.6 .42 .34 .00 .00 .00 .00

June 19 1100 Water .00 .00 .00 .00 .00 .00 .00 .00 .O~/ .00 .00 .00
Sediment .00 14 20 4.4 .00 .00 .00 .00 .00

Line 8 site 3. Lavaca Bay

June 19 0900 Water .00 .00 .00 .01 .00 .00 .00 .00 .00 .05 .00 .02
Sediment .00 7.1 11 4.3 .00 .00 .00 .00 .00

Line 9 site 3. Lavaca Bay

Apr. 9 1255 Water .00 .00 .00 .00 .00 .00 .00 .00 .00 .19 .00 .02
Water .00 .01 .01 1.0 .00 .00 .00 .00 .00 .14 .00 .00

See footnotes at end of table.



Table 4 D.--INSECTICIDE AND HERBICIDE ANALYSES OF WATER AND SEDIMENT
FROM THE LAVACA-TRES PALACIOS ESTUARY, 1969 WATER YEAR--Continued

Micrograms per liter

Time ... ...
Date (24 0 0 <lJ

C ~ ~"O

hour) .... .<:: .<:: .... <lJ H
C ... C U U X C x ,.... "0 .... '" '" 0 '" Cl <lJ "'... ~ ... w w 0. "0 , > .

"0 Cl "' H <lJ "0 0. 0. <lJ C " ~ "~ Cl Cl Cl .... C <lJ <lJ .... . .... .
~ Cl Cl Cl Cl "' ;r: ;r: ...., N U) N

Line 25 site 2. Tres Palacios Bay

Apr. 9 1200 Water 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.24 0.00 0.03
Sediment .00 21 52 26 1.2 .00 .00 .00 .00

Line 26 site 2. Tres Palacios Bay

'" June 18 1500 Water .00 .00 .00 .01 .00 .00 .00 .00 .03b/ .05 .00 .03
0

Sediment .00 .00 2.0 .00 .00 .00 .00 .00 .00

Line 28 site 2. Tres Palacios Bay

Apr. 9 1030 Water.£! .00 .00 .00 .00 .00 .00 .00 .00 .00 .15 .00 .02
WaterY .00 .00 .00 .00 .00 .00 .00 .. 00 .00 .25 .00 .02
Sediment .00 1.2 1.8 .00 .17 .00 .00 .00 .00

Line 37 site 1. Matagorda Bay

June 17 1415 Water .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .02
Sediment .00 2.2 3.1 .00 .00 .00 .00 .00 .00

Line 38 site 2. Matagorda Bay

Apr. 9 0745
c/

Water;/ .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
Water- .00 .01 .01 .67 .00 .00 .00 .00 .00 .00 .00 .00

See footnotes at end of table.



Table 4 D.--INSECTICIDE AND HERBICIDE ANALYSES OF WATER AND SEDIMENT
FROM THE LAVACA-TRES PALACIOS ESTUARY, 1969 WATER YEAR--Continued

Micrograms per 1 iter

Time ... ...
Date (24 0 0 OJ

c: .... .... -0
hour) .... -" -" .... OJ f-<

c: ... c: u u X c: x ,.... -0 .... <1l <1l 0 <1l Q OJ '"... .... ... u u Q" -0 , > .
-0 Q W f-< OJ -0 Q" Q"OJ c: " .... ".... Q Q Q .... c: OJ OJ .... . .... .
«: Q Q Q Q W ;x: ;x: ,...l N Ul N

Line 39 site 2. Matagorda Ship Channel

June 17 1300 Water 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.02

a/ Includes 0.01 micrograms per liter alpha-BHC and 0.01 micrograms per liter delta-BHC.
b/ Includes 0.01 micrograms per liter alpha-BHC.

m c/ Collected 1 foot below water surface.
d/ Collected 6 feet below water surface.
e/ Collected 9.5 feet below water surface.





Guadalupe Estuary

The Guadalupe estuary covers an area of almost
150 square miles and consists of the tidal parts of the
Guadalupe River, Mission Lake, Guadalupe Bay, Hynes
Bay, San Antonio Bay, Victoria Channel, and parts of
the Intracoastal Waterway (Figure 15).

At mlw, the Guadalupe River is about 10 feet
deep; Mission Lake, Guadalupe Bay, and Hynes Bay are
less than 3 feet deep; San Antonio Bay is less than 6 feet
deep; Victoria Channel is more than 8 feet deep; and the
Intracoastal Waterway is about 15 feet deep.

Water-quality data for the Guadalupe estuary
(Table 5) were collected in November, January, April,
June, and August at the sites shown on Figure 15.

The most downstream gaging station on the
Guadalupe River is at Victoria. Two major streams,
Coleto Creek and San Antonio River, join the Guadalupe
River downstream from the station at Victoria. Flows of
these three streams at gaging stations nearest the estuary
for four periods when water-quality surveys were made
are given in the following table. Runoff from an
additional 860 square miles of drainage area contiguous
to the estuary is ungaged.

AVERAGE DISCHARGE. IN CUBIC FEET PER SECDNDY

STREAMFLOW
STATION

Guadalupe River
at Victoria

Cole to Creek
near Schroeder

San Antonio River
at Goliad

Y U.S. Geological Survey. 1970a.

NOV.
15-21

810

"
326

APRIL
11-17

9.570

2.570

1,810

JUNE
7-13

1,850

87

984

AUG.
B-14

662

7

139

Because the Guadalupe estuary is connected to the
Gulf of Mexico indirectly through Espiritu Santo and
Mesquite Bays, the stage of tides averages only about
half a foot. Stage changes caused by increases in
streamflow may be considerably greater than those
caused by tides. For example, the surface elevation of
San Antonio Bay averaged about 0.5 foot above mean
sea level during the November survey and 1.4 feet above
mean sea level during the April survey. Measured inflows
to the bay for the weeks preceding the surveys averaged
1,147 cfs and 13,950 cfs, respectively.

Changes in specific conductance and percent
saturation of dissolved oxygen are shown in Figures 16,

17, and 18. Figures 16 and 17 show a salt-water wedge
and other water·quality changes with depth in water less
than 5 feet deep. Figure 18 shows that even though
Victoria Channel is 25-miles long and closed at one end,
water quality in the channel changes with flow
conditions in the estuary_

The observed extremes of nutrients and other
environmental characteristics of the water, without
consideration of depth, location, or season are given in
the following table. In addition to the listed extremes,
temperatures observed in June and August were
generally above 30°C and some were as high as 34°C.

EXTREME NITRATE AMMONIUM NITRITE TOTAL SILICA BIO- CHEMICAL DISSOLVED SECCHI

NITROGEN NITROGEN NITROGEN PHOS· CHEMICAL OXYGEN OXYGEN DISK
PHORUS OXYGEN DEMAND (PERCENT TRANS-

DEMAND SATURATION) PARENCY
(CM)

(Results in Milligrams Per Liter Except As Indicatedl

Maximum 2.7 1.9 0.11 0.68 24 8.6 19 128 132

Minimum .0 .00 .00 .03 3.7 .4 1.S 43 "
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°"========3''========310 Miles

- 24 or - 17 Doto-collection range-line number

~ Ooto-collection site number

97"

97"

-k')
, . ,Victoria
, " EXPLANATION

Location map

T E X AS

Figure 15

Data-Collection Sites in the Guadalupe Estuary

Bose by US Geological Survey, 1956
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Line 17, Site 2, Guadalupe River
0

5
LNov.19 -Nov. 19

'-Apr. 16
10

line 22, Site 2, Guadalupe Boy
0

ILAP,
I

I(Nov. 21
I- f"o ~'" 16
'" "--Nov. 21"- 5

"
"-Apr. 16

W
u

""- 10'"=>

'"
'"'"I- Line 24, Site 6, San Antonio Bay";0 0
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Table 5A.--l\"UI'RIEl\' AND OTHER ];:lIo'V[ROh1i];:""AL CKARACTERISTICS OF WATER IN THE
GUADALUPE ESTUARY, 1969 WATER YEAR

(ResuI'ts in a1111gra.-s per I1ter eJlcept .loa 1 di ted)0 <.
Ortl1o-

Dep'th Specific Secchi Dissolved oJlygen
B'~ N1- A~ Sl_ pbolj_

To'tal
Oue TUe

belay conduct- Te_ disk chemical
Cheaical

trate 0" 'tri te pbate pbo_.. ter ance pera- trans- oJlygen S11ica .-0' (24 Site pB oJlygen nitro- ni tro- nitro- ph~.ur- (aicro- ture parency Percent de....nd (Si02 ) pbolJ-collect ion hourl !I Concen- de....nd geo ,eo geo e~face abo. n (V (ca) tration
sa'tura- (BOD) (COO> UO (H) 01') p- (P>(tt) 25- C) 'lion ~.

V 1/ V (P)

Line 1. Victoria Channel

830 7.8 18.4
810 7.7 18.1
800 7.6 18.2

0.00 0.01

.00 .02

1968
Nov. 20

1969
Aug. 14

10~0

13~0 2

1,
13.5

,
3,
B

10

980
1,000
1,000

980
1,000

34.5
34.0
33.5
33.5
33.5

B.4
8.5
7.8

7.9
7.9
7.9
7.0
6.0

8B
90
82

110
110
110

97
83

1.8

1.9

2.2

5.0

3.3

23

24

0.0

.0

.0

.0

Q~' ON

ON

0.02

.02

0.03

.06

.OS

.05

Line 2. Victoria Channel

196B
Nov. 20 1120 2 1,

11.5

1,100
1,100
1,100

7.8 17.9
7.7 17.1
7.7 17.4

3B 9.2
8.6
B.4

96
89
B7

Llne 3. Victoria Channel

'96g
sov. 20 1140 2 ,,

13

1.400
1,200
1,400

8.0 17.7
8.0 16.7
7.8 16.7

3B 9 4
9 4
8 7

98
96
89

1.6

1.7

.0

.0

.00

.00

.02

.02

.03

.08

Line 4. Victoria Channel

196B
SOv. 20 1245 2 1,

11

1,SOD
1.500
1 S00

82 17.7
8 2 17.0
8.1 17.0

3B 9 8
9.6
9 5

102
99
98

Line 4.1.. Victoria Channel

1968
Nov. 20 1340 1,

7
11

3,200
4,500
5,000
6,200

8.4 18 7
8.3 17 7
8.3 17.3
8.2 17.5

9.6
8.B
8.3
7.7

102
93
85
BO

Line 5. Victoria Channel

1968
Sov, 20 1305 2 1,

7
10
12.5

6,200
8,000
9,500

12,000
12,000

B.4
B.3
B.3
B.2
8.2

18.0
17.7
17.7
18.4
18.3

48 9 3
8.1
7.3
5.2
5.2

98
S4
76
55
50

1.4

2.7 12

.0

.0

.00

.02

.02

.03

.OS

.08

1969
June 13

AUf. 14

1410 2

1450 2

1,
10

,
3
5
B

'0

1 600
1 600
1 700

1,800
1,800
1 BOO
1,800
1 700

7.8 29.9
7.8 29.4
7.9 28.9

34 0
330
330
32 5
330

33 6.3
6.2
6.4

7.4
7.3
6.9
6.3
6.1

83
79
B2

lOA
100

94
86
85

.6

.6

2.7

I.B

17

18

18

18

.1

.1

2.7

.0

ON

ON

ON

ON

QN

ON

ON

QS

.OS

.06

.OA

.03

.06

.06

.06

.08

Line Sa. Victoria Channel

.2 2,000
1968
sov. 20

1969
Apr. 17

June 13

1405

1425

2

1
2

.2

.2

1,800
1,800

1,900
1,800
1,800

8.6 21.7

25.0
25.0

8.1 31.3
7.8 304
7.7 304

36

2B

18

7 9

6.2
6.2

5.4
4.7
4.8

90

,.
"
73
62
63

8.1

8.6

7.2

17

11

.0

.1

.1

1.9

ON

ON

.04

Q/\

QN

.13

.12

.20

.20

.12

See footnotes at end of table.
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Table 5A.--!'>1JTRIE:'>"r AND OTHER ENVIRO!>OI:ENTAL CHARACTERISTICS OF WATER IN THE
GUADALUPE ESTUARY, 1969 WATER TEAR--eontinued

(Results in lIIi1ligralllB per liter except as indicated)

Ortho_
Depth Specific Secchi Di5501 ved oxygen Bio- Ni- A_~ Ni- ph05- Totalbelow conduct- TelD.- disk Chemical phateDIRte Tiae chemical trate eh tri te phoB-water ance pera- trans- oxygen Silica ..ef (2< Site sur- (lIIicro- pH

ture parency Percent oxygen
demand (Si02 ) nitra- ni tra- oi tro_

phos-
pho_

collection hour Concen- detll.and
face mhos " Y (eC) (em) satura- (COD) ,ee ,ee ,en

p'~
..8

tration (BOD) (H) (N) 00 (P)(tt) 25· C) Y tion '""1/ 1/ 1/ (p)

Line 6. Victoria Channel

1,700 7.6 297
1,700 7.5 291

1968
Kov. 20

1969
Apr. 17

June 12

June 13

Aug. 14

1425 2

1330 2

1200 2

1440 2

1510 2

1
5,

11

1
5

12

1
5

10

1
10

1
5
8

10

9,000
13,000
13,000
17,000

1,400
1,500
1, 700

2,100
2,100
2,000

2,000
2,000
2,000
2,000

8.5 19.2
8.4 17.6
8.4 17.7
8.2 18.1

24.1
2<0
24.0

7.6 29.1
7.6 28 7
7.6 289

330
32.5
32 5
330

46

A3

10.1
9.0
8.'
'.0

'.9
'.8
4.9

5.1
'.8..,
, 1
4.8

, 3
5.9
5.2
5.1

108
9A
90

"
58
56
58

68
62
61

80
62

88
81
n
n

A.8

6

3

2.5

2.5

2.6

1.5
.9

2.0

1.8

12

14

10

14

13

16

16

16
15

16

17

0.0

.0

.2

.2

.1

.2

.2

.2

.1

.1

0.02

.00

QS'

OH

QN

ON

O'
ON

ON

ON

0.02

.03

ON

ON

ON

ON

.08

.08

ON

ON

0.07

.06

.09

.09

.07

.07

.04

.05

0.09

.12

.10

.07

.11

.13

.07

.07

.07

.12

Line 7. Victoria Channel

1968
Nov. 20

1969
Apr. 17

June 12

1450 2

1325 2

1145 2

1
5,

12

1
12.5

1
5

11

12,000
13,000
14,000
17,000

230
2,800

2,400
2,400
2,300

8.5 18.7
8 3 18.2
8 2 18.6
8 0 19.0

2<2
2<2

7 8 29 6
7 7 29.6
7 8 29.6

53 11. 9

'"5.5
'.0

, 2
6 3

6 2
6.2
5.1

127
80
59
A3

85
25

83
83
68

5.5

3.6

3.'

2.1

13

13

.0

.0

.1

.1

.00

.05

ON

ON

.02

.03

ON

ON

.06

.07

.08

.19

.09

.10

Line 8. Victoria Channel

1968
Nov. 20

1969
Apr. 17

June 12

1520 2

1300 2

1110 2

1
5,

13

1
13 5

1
5

12

14,000
17,000
19,000
22,000

2,200
2,000

2,400
2,400
2,400

8.5 18.5
8.4 17.3
8.4 17.3
8.2 17.3

239
238

7 8 28.8
7 7 28.8
7 8 28.7

46 10.9
9.0
8.5
7.2

5.5
5 7

7 0
6 6
6 0

116
93
88
74

65
68

91
86

"

1.4
1.6

13
13

.1

.1
ON
ON

ON
ON

.06

.11
.08
.15

Line 14. Guadalupe River

1968
1\ov. 19

1969
Jan. 30

June 13

Aug. 13

1045 2

1345 2

1115 2

1200 2

1
, . 5

1
8.5

1
9

1
5

10

760 8.1 18.1
800 8.0 18.2

900 8.2 19.4
900 8.1 19.2

570 7.9 28.8
600 7.6 28.7

750 34.0
750 34.0
750 34.0

30 •9
8.1
8.0

5.1
5.1

5.'
5.6
,,4

77
83

87
85

65
65

""25

2.1

3
3

5
7

5

1.7

1.5
2.8

'.9

9.9

14

12
12

13
13

14

14

.0

o
.9

.6

.3

.6

.0

.16

.00

.00

Q'"
ON

ON

QN

.02

.01

.01

ON
ON

ON

ON

.27

.19

.32

.26

.68

.46

.46

.36

.27

.39

.39

Line 15. Guadalupe River

1968
1iov. 19

1969
Jan. 30

Apr. 16

1115 2

1325 2

1730 2

1
12

1
15

800 8 1 18.1
840 80 18.0

1,000 8 2 19 3
1,000 82 19.1

280 7.4 238

36 7 5
7 9

8 0
8 •

6 0

79
83

86
89

n

.2

.3

2.

12
12

12

o
.9

.1

.00

.00

ON

.01

.01

ON .03

,49
.•9

.2<

See footnotes at end of table.
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Table 5A.--NUTRIENT AND OTHER EI\'VIRONYENTAL CHARArTERISTICS OF WATER IN THE
GUADALUPE ESTUARY, 1969 WATER YEAR--continued

(Results in milligrams per liter except as indicated)

Ortho_
Depth Specific secchi Dissolved oxygen Bio- Ni- A_~ ..- phos- Totalbelow conduct- Tem- disk Chemical

Date Time chemical trate ",. tri te pilate phos-water ance pera- taans- oxygen Silica ••of (24 Site sur- (mlcro-
,H

ture parency Percent oxygen demand (Si02 ) nitro- nitro- nitro_
phos_

pllo_
collection hour

face .hos .. y ("C) (cm) Concen- sa tura- demand (COD) ,"" g.o g."
,,~

<Us

(tt) 25· C) Y
tration

ticn
(BOD) (H) (N) (ti)

rus (P)

V '/ V (P)

Line 16. Guadalupe River

1968
!'iov. 19

1969
Jan. 30

1150 2

1305 2

,
"
,

13.5

800 8 0 18.6
780 8 0 18.6

840 84 18.9
900 8 3 18.9

u 7 4
7 3

8.0
8.4

79
78

85
88

LS
L2 ""

.2
o

0.00 0 02
.00 .01

0.65
.59

1968
Nov. 19 1220 2 ,

8
800 8 0 18 8
840 8 0 19 0

u

Line 17. Guadalupe River

82
83

920 8 0 19 6
940 7 9 19 6

570 7.9 294
570 8.0 29 6

1969
Jan. 30

Apr. 16

June 13

Aug. 13

1240 2

1420 2

1200 2

1300 2

,
9.5

,
8

,
>0

,
5

>0

280
280

800
800
800

233
23.1

330
330
330

3

8 2
8 2

6 ,
6 0

5 3
5 2

5 8
5 4
5 4

88
88

70
69

68
68

74
74
74

L3
L2

2.4
LS

L8
LS

1.4

6

""
""
""
"
H

Ll
, 0

.0

.6

.7

.7

.5

.5

.00

.00

Q:.'
QN

QN
Q1i

Q'

QN

.0>

.0>

QN
QN

QlI
QN

QN

QX

009
.23

.25

.26

.32

.33

.55

.59

.n

.26

.42

.36

.36

.39

Line 18. Mission Lake

1968
Nov. 19

1969
Jan. 30

1355

1118 2

2

,
2

760 8.1 15.5

790 8 2 21 0
820 8 2 21 3

36

28

9.7

8.6
9.6

96

96
>08

.9 n Ll .00 .03 .55

Line 19. ),lission Lake

1968
Nov. 19 1420 2 830 8.0 17.7 8.5 89

Lin", 20. Guadalupe Bay

570 8.1 309
570 8.1 31 0

890 8.2 20 8
890 8.2 20 7

1968
Nov. 19

1969
Jan. 30

Apr. 16

June 13

Aug. 13

1335 2

1055 2

1330 2

1410 2

1000 2

,
3.5

,
4 5

,
3

8SO 8
790 8.

250
250

800

14.6

" 0

24.1
24 0

30 0

"
25

"

9 3
9.5

8 4
8 7

6 0
5 7

6 2
6 2

6.4

90
93

93
96

n
61

83
83

84

.8

.9

6
7

2,
2.6 n

H

n
n

8.6
9.2

""
"

.0

2
2

.2

.3

.2

.2

.0

.09

.00

.30

QS
QN

QN
QN

QN

.02

.0>

.0>

QN
QS

QS
QN

QN

.09

.H

.08

.08

.H

.52

.52

.55

.H

.30

.>0

.n

.25

Line 21. Guadalupe Bay

1968
Nov. 19

Do.

1969
Jan. 30

Do.

Apr. 16

Do.

June 13

Do.

1323

1315 3

1043

1030 3

1320

1310 3

1430

1440 3

,
3.5

,
3

,
3

,
3

,
4

,
3.

,
3

,
3

800 8.3 16.2
840 8.2 16.4

840 8.1 17.8
850 8.1 17.2

860 8.3 20.6
900 8.2 20.6

860 8.3 20.5
1,100 8.3 20.5

280 8.0 23.7
300 7.9 23.1

250 7.4 23.8
250 7.4 23.8

550 8.2 31.2
570 8.2 31.1

520 8.3 30.4
570 8.3 30.4

"

28

20

25

9.9
9.6

8.7
9.4

8.8
9.0

8 8
8 7

6 8
6 6

4 5
4.8

U
6 2

7 0
U

88
97

92
97

97
99

97
96

80
76

53
56

"83

92
93

.9

.8

L3
LS

n

"
n
n

1.4
.8

L3
.9

.00

.00

.00

.00

.02

.0>

.04

.0>

.65

.59

.82

.>2

See footnotes at end of table.



Table 5A --1'o'UTRIENT AND urRER E~IRO~"MENTAL CHARACTERISTICS OF WATER IN THE
GUADALuPE ESTUARY, 1969 WATER YEAR--continued

(Results in .illigr.~ per liter except as indicated)

Ortho-
Depth Specific Secchi Dissolved oxygen Bio- Ni- A_o- Ni- phos-

Totalbelow conduct- TeDl- disk chemical Chemical
tra te .,. tri te phateDate >mo phos_

Site water ance pH
pera- trans-

oxygen oxygen Silica
nitro- nitro- nitro- •• pho-of (24 sur- (llIicro- ture parency Percent demand (SiO I ) phos_

collection hour) Concen- de.and 'OO '0' '0' rooface mhos " y (eC) (Clll) satura_ (COD) p'~
(ft) 25" C) 11 tration tion

(BOD) (N) (N) (N)
roo

(p)

11 Y 11 (p)

Line 22. Guadalupe Bay

1968
Nov. 21

Do.

0930

0945 2

o 2
1
2
2 5

.2
2
2 5
3
3 5

1,000
860

5,600
6,200

940
1,000
4,200

10,000
11,000

8.3 15.2
8.3 15.1
8.3 16.6
8.2 16.6

8 3 15 6
8.3 150
8.3 15 6
8.3 16 1
8.2 17.1

51 8.3
9.2
8.2
8.3

9.6
9.6
8.9
8.2
7.8

91
90
84
85

95
94
88
84
80

o

2.6 12

0.2

.0

0.00

.00

0.11

.01

0.49

.46

1969
Jan. 30

Do.

Apr. 16

1200

1150

1300

1
3

1
3

1
3.5

2,300 8.3 20 9
2,400 8.3 20 9

910 8.2 20 6
970 8.3 207

320 8.1 23.5
310 8.0 23.4

28

25

9.4
9.2

8 8
8 8

7.3
7.2

104
102

97
97

86
83

1.3 11 .8 .00 .01 .52

1505 1
2

260 7.5 23.7
270 7.5 23.7

510 8.4 31.5
570 8.5 31.5

540 8.3 30.4
550 8.4 30.6

Do.

June 13

Do.

Aug. 12

Do

1250 2

1455 2

1440

1410 2

1
U

1
2

1
2

1,800
2,300

1, 100
1,300

25.4
25.4

25.5
26.0

13

18

25

5 1
4 8

7.9
7.9

3
3

8.3
8.3

8.6
8.5

60
56

107
107

96
97

100
100

104
104

2.0
2.0

1.9
2.1

1.1

2.4

3.0

9.5
9 3

13
13

13
12

13

.2

.3

.1

.1

.6

.6

.0

.0

QN
QN

QN
QN

QN
QN

QN

QN

QN
QN

QN
QN

QN
QN

QN

QN

009
.15

.10

.10

.30

.29

.13

.14

.17

.19

.12

.13

.33

.36

.15

.17

Line 23. Hynes Bay

.5

1968
Nov. 21

Do.

Do.

1135

1120 2

1115 3

14,000 8.5 17 6
.5 15,000 8.6 17 7

12,000 8.4 16 9
13,000 8.1 16 4

1 12,000 8.5 16 8
2.5 12,000 8.5 162

53

76

51

11 2
11 8

9.6
11.6

9 3
9 1

117
123

99
117

95
91

5.6 .0 .00 .01 .21

1969
Apr. 16

Do.

Do.

June 13

1010

1020 2

1035 3

1645 2

1
3

1
3

1
3

1
3.

3,000 8.7 23 2
3,400 8.7 23 1

4,000 8.8 23.3
4,200 8.8 23.3

5,400 8.8 23.4
5,600 8.8 23.2

850 8.8 30.5
850 8.8 30 5

20

25

9 8
9 3

9.1
8.8

9.0
8.6

9.7
9.7

114
lOS

lOS
102

lOS
101

128
128

2.6
1.8

1.6
1.7 4.3

6.0
8.2

13
14

.0

.0

.1

.1

QN
QN

QN
QN

QN
QN

QN
QN

.21

.11

.36

.39

.29

.25

.36

.39

Aug. 12

Do.

1510 2

1545 1
2

4, 500
4, 500

1,200
7,200

25.4
25.5

25.4
25.4

11

13

8 1
8 0

8 4
8.8

99
99

102
107

2.1 19 11 .0 QN QN .15 .25

Line 24. San Antonio Bay

1020 6 1 6,300 8.4 16.1
2 15,000 8.5 16 3
3.5 16,000 8.5 16 4

1968
Nov. 20

Nov. 21

Do.

1540

1005

2 1
3
5

11.5

1
2
3 5

16,000
16,000
22,000
29,000

9,000
11,000
18,000

8.6 17.8
8.6 17.8
8.5 16 8
8.2 16.5

8.5 15.9
8.5 16.6
8.5 16.7

71

64

76

11.1
11 1
10.5
7.2

106
11 .6
120

10 2
12 2
11.1

117
117
107

73

lOS
118
122

102
123
118

1.6

3.6

.0

.0

.00

.00

.02

.01

.36

.17

See footnotes at end of table.
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Table 5!\ --!"UTRIENT Al'Il) OTHER ESVIROw..lENTAL C!lARACTERISTICS OF WATER Hi THE
GUADALUPE ESTUARY, 1969 WATER YEAR--continued

(Results in mil1igr••s per liter e~cept as indicated)

Dissolved o~ygen
Total
phos­

pho-

'"'(P'

Ortho­
phos_

pha te

"phos-
p'~
co,

(p)

Ni~

tri to"
01 tro­
g."
(N)

AlI1IDo­
"h

nitro­
g."
(N'

Ni_
trate

nUro­
g."
(N)

Silica
(S1O,)

Chemical
oxygen
d",..and
(COD)

Percent
sa tura­

tion

Concen­
tration

Bio­
f------,-------jchemical

oxygen
demand
(BOD)

,"

Sec<::hi
disk

trans­
parency

(em)

Tem~

H pera­
p ture
1/ (OC)
- .Y

Depth Specific
belo.... conduct-
....at"'r anc",
sur- (micro-
face mhos at

(ft) 25° C)

'I

Date Time
of (24 Site

collection hour)

1105 10

1050 9

1 13,000 8 6 16 7
25 13,000 8.5 162

12,000 8 7 16 0
12,000 8 7 15 8
13,000 8.5 164 .2>

0.16

.05 .02

0,00 0.01

.0

0.0J.;

6.0

)0)
)6)

52

>03
>0,
U4

93
89

>0 3
>0,
11.2

>0.
>0.

8.

U
8.9

6)

Lin'" 24. San Antonio Bay (contInued)

8 5 16.1
8 6 16.0
8 5 16.6

11,000
12,000
15,000

,,
3.5

,,
4

81035

Do.

Do.

1968
Xov. 21

1969
April 16

Do.

1220 4

1205 6

)

3
340 8 2 23 4
340 8 2 23 3

280 7.6 236
270 7.6 23 4

>8 7 7
, 4

5 6
5.5

89
85

66
63

1,900 8.7 233
2,400 8.7 23 2
6.000 8.8 23.0

6.000 8 9 23 2
5,600 8 9 23 2

1 14.,000
2.5 13,000

1 14.,000
4 14.,000

Do.

Do.

Do.

June 12

Aug. 12

Do.

Do.

1150 8

1135 9

1130 10

1045

1400

1415 6

1435 9

.5

,
3
U

,
3 5

,
5

>0

300
340

1.100
1,400
2,000

14.,000

.7 23 3

.7 23.1

.7 27.9

.3 27.6

.3 27.7

32.

32 5
32 5

32.5
32.5

20

'0

6 6
6.5

88
8 9
8 0

8.8
8.6

, 4
'.5
U

.,
8 6
8 6

8 2
8 )

"25

)02
>03

94

>03
)6)

94
95
9)

>0,

m
m

U5
1>4

2. )

2 2

.4

.5

)

2.

>2

>0

>0
U

U
U

.)

.0

.0

.,

.0

.0.)

QS

Q:"

QX

Q1i"
QN

QN
QN

QN

QN

QN

Q1i
QX

QN
QK

0.08

.>6

. >0

.>2

.>2

.>2

.>2

.2>

.22

. )J

.26

.>4

Line 25. San Antonio Bay

1968
Nov. 20 1615 )

5,
U

22,000 85 16.7
22,000 8 S 16.7
25,000 8 5 16.6
29,000 83 16.8

" 9 9
10 5
>0 5

, 5

)0)

)Q;

)Q;

66

1969
Aug. 12 1240 2 22,000

26,000
256
2S 5

;.0
6 8

92

"
2.4
L8

8 0
8 2

.,

.0
QN
QN

QN
QN

.09

.>0
.>2
.>8

Line 26. San Antonio Bay

12,000 8 5 17 3
19,000 8 4 17 6

1968
Nov. 20

Nov. 21

Do.

1600

1610

1235 4

)

5
8.5

,
5

>2

,
4.5

22,000
27,000
29,000

24,000
25,000
27,000

8 6 16 4
8 4 15 9
8 3 16 2

8 0 17 6
7,9 16.5
7.8 16.6

)J2

>0'
9 5
8 0

9 9
8 2
, 6

>0.
9.5

)Q;

95
80

>03
83

"
>08

99

2.3

L3

o

.0

.00

.00

.0>

0>

. >0

.09

1969
April 16 0935 1,500 8.3 23 1

5,200 8.4 22 9

Do. 1105 4

)

>3 5

)

3
4
5 5

840
840

1.500
3,500

8.1 23.1
8.1 23.1
8.5 22 9
8.8 23 °

20 , 5
8 0

, 2
8 2
8 3
8 )

98
94

94
94
95
94

L8
2.9

2 3

2.3

8
9

>3

8. )

.0.,

.0

.0

Q~

QN

QN

QN

QN
QX

Q1\

.06

.06

.06

.20

.u

.>4

.n

.36

Aug. 12

Do.

Do.

,
3 ,

5

19,000 8 5 29 9
19,000 8 5 29 6

19,000 8 S 29 9
19.000 8.5 297

16,000 8 5 30 0
16,000 8 S 29,9

8 4
, .8

6 8
6 8

, 6
, 6

U8
UO

96
96

>06
>06

3.8
2. )

8.5
8.2

.0

.0
QN
QS

QN
QN

. >0

.09
.n
.>8

See footnote!'! at end of table.
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Table SA --~1JTRIENT AND OTHER ENVIRONKEl\,AL CHARACTERISTICS OF WATER IN THE
GUADALUPE ESTUARY, 1969 WATER YEAR-_continued

(Results in .illigra•• per liter e_cept as iDd~cated)

Ortbo_
Depth Specific Secchi Dissolved o_ygen

B1~ !Ii- A~ N<_ phos- Total
Date Tillie belo.. conduct- To_ disk che.ical Cheaical

trate .,. tri te phate
water ance pera- trans- oxygen Silica .. phol5-

.f (2< Site (.iero- p' lure Percent oxygen de_nd (SIO, ) oi tro- Di tro- ni tro- pboli- p'~liu.r- parenc)' Conceo- de.andcollection hour
face ahos .. !! (·C) (~J 5atura- (COD) ,". '0. ,".

p'~
~

(tt) 2~· CJ !!
tration tion (BOD) (N) (.) (.)

~
(p)

11 11 II (p)

Line 26. San Antonio Bar (continued)

1069
Au&:. 12

Do.

•
5 1

3

10,000 8.5 30.6
10,000 8.6 30.1

10,000 8.5 31.1
9,000 8.5 30.8

6.B
7.D

6.B
6.6

93
95

93
90

2.'
1.3

11,, 0.0
.0

QS
QS

QS
QS

0.13 0.16
.12 .16

Line 27. San Antonio Bar

1968
Nov. 21 1305 5 1 18,000 8.1 18.1

45 25,000 7.917.6
122 9 2

7 6
97
79

2 0
.B

.0

.0
0.00 0 01

.00 .01
.1<
.09

1069
April 17 0855 1

5
10
I<

5,800
6,200

12,000
13,000

23.2
23.2
23.3
23.4

48 '.2
7.9
7.2
'-'

06
93..
B5

Do.

Do.

1020

1110 3

1135

1
5

10

1
4

1
5

20.000 8.0 30.5
20,000 8.1 30.5
20.000 8.1 30.5

13,000 8.1 31.0
14,000 8.0 31.0

12,000 8.0 31.0
12,000 8.0 31. 5

J7

6 B
6 •
6 7

7.B
7.7

7.4
7.6

97
97
96

lOB
107

103
106

1.6

2.

2.1
1.6

1 4
2 0

'.1
'.1

9.7
9.6

11
11

.2

. 0

.0

.0

.1

. 1

Q.

Q•

QN
Q.

Q'
Q•

QS

QS

QS
QS

QN
Q!I

.09

.09

.11

.11

.12

.13

.12

.16

.15

.1<

.1<

.16

Line 28. San Antonio Bay

1.6 41.,000 8.2 30.3
2.1 41.,000 8.2 30,2

1 20,000 8.0 18 0
5.5 25,000 7.8 177

1968
Nov. 21

1969
April 17

Aug. 12

D••

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Aug. 14

1430 8

0905

0920

2

0955 3

•
5

6

7

1130 8

9

1100 8

1 16,000
5 21.,000

10 21.,000
14 22,000

1 6 22,000
9 8 22,000

1 6 22,000
3 2 22,000

1 6 21.000
3 6 21.000

1.6 24,000
3 6 24,000

1 6 27,000
7 4 30,000

1.6 33,000
3.6 35,000

1.6 33,000
4.2 33,000

1.6 35,000
4.2 35,000

1 36,000
2 5 39,000
3 5 40,000
5 40.000

23.2
23.4
23.4
23.4

28.9
28.9

28.9
29,1

294
29 •

29.5
29 •

29 5
29 3

29 5
29 6

29 7
29 7

30,0
30.0

32.0
31.5
31. 0
32.0

122 9.6
10.2

7 6
7 2
7 2
6 6

6.'
6.7

6 6
6 6

6 •
6 •

6 .•
6.2

6 .•
6.1

6.2
6.0

6.2
6.0

6.D
5.'
5.7
5.5

6.3
6.1
5.9
5.'

101
106

92
B9
.9
S>

9.
93

92
92

.9

.9

91
.6

93
BB

93
91

93
90

91
B2

BB
B5

100
100

95
95

2.2

2 3

5.9
1.2

3.5
2.2

3.3
1.9

3.9

• 6

'.2
'.0

'.5
'.7

6.'
6.'

.0

.0

.0

.0

.0

.1

.0

.0

QS

QN
QN

Q.
QN

QS
QS

Q'

QN

QN
QN

QS
QN

QS
QS

.03

.02

.12

.10

.13

.D9

.06

.OB

...

.04

. I<

.13

.16

.12

.12

.22

See footnoteS at end of table.
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Table SA --~"1JTRIE~" A1>"O OTHER ENVIRO'-'lIENTAL QlARACTERISTICS OF WATER IS THE
GUADALUPE ESTUARY. 1969 WATER YEAR--continued

(Results tn .111igra_ per liter except as indicated)

Ortho-
Depth SpecUi Secchi Dissolved oxygen Bio- NI- A..o- S1- phos- Total

Date Tille belo,," conduct- To_ disk che.ical Che.ical tra te 01. tri te phate
water ance pera_ trans- oxygen S11 tca .s

pboll_

0' (24 SUe sur_ (aicro- p' ture Percent oxygen deaand (SiOa ) nitre>- nitre>- nt tre>- phos- p'~

collection hour parency Concen- deaand go, go, go, '"'face ahos • !I (·c) (c.) tration 8a tur.- (BOD)
(COD) (N) 'N) (N) p'~ (P)

(tt) 2~· C) tton <Us
1/ 11 1/ !I (P)

Line 29. S" Antonio Bay

1968
Nov. 21 1455 I 22,000 1 9 19.5 51 ..,

9' 0.9 0.0 0.00 0.01 0.10
S 22,000 1 9 17 .9 8.2 86

10 24,000 1 8 17 .1 T.1 19
16 , 25,000 1 8 16.8 1.' 11 ,. .0 .00 .01 .IS

1969
April IT 1045 2 1 13,000 23.2 1.1 92 2 2 , 0 .0 QS QN 0." .01

8 13,000 23.2 1.8 93 2. I , , .0 QS QN .01 .08

Do. 1120 • 1 11.000 23 3 1 1 91 2.1 '.9 .0 QS QN .03 .1S
16 13,000 23 3 6 1 80 3.3 8.0 .0 QS QN .01 .08

June 13 1115 2 I 12,000 8 • 28 2 15 1 , 99 2 0 9.0 .1 QS QN .l< .11
1 12,000 8 • 28 0 6 3 83 2 9 9.2 .0 Q:-;" QN .11 .28

Do. 1145 • I 14,000 6 5 26 • 20 1 • 91 .g 8.2 .0 QN QN .10 .16
5 17,000 8 • 26 0 6 3 85

10 17.000 8 • 21 9 1 0 95
l< 17,000 8 3 21 9 5 3 12 1.5 8.' .1 QN QN .16 .11

Line 30. 5" AntoniO Bs,
1968
Nov. 21 ",.. 1 31.000 1.8 17.7 16 8.2 86 .1 .0 .00 .01 .01

5 31,000 1.8 18.2 8.1 85
10 3~OOO 1.8 18.1 8.2 86
15.5 31.OQO 1.8 18.1 1.9 83 .. 3 8 .0 .00 . 01 ...

1969
April 11 0955 3 1 25,000 23 0 " 8.2 102 2.1 3.1 .0 QS QS .02 .06

6 25,000 23 0 1.1 96 8.3 10 .0 QS QS .05 .OT

Do. 0945 6 1 25,000 23 2 1 1 96
6. , 25,000 23 2 1 • 92

00. 0925 1 I 22,000 23 3 59 1 8 96 1.5 3.8 .0 QS QN ... .05
5 22,000 23 3 1 • 91

10 22,000 23 3 1 , 93.. 24,000 23 2 1 2 89 ... '.1 .0 QN QN .02 .OS

June 13 1010 3 1 14,000 8 5 21 8 " 1.6 100 .8 8.2 .0 QN QN .11 .12
3 16,000 8 5 21 .8 1A 99
5 17,000 8 3 21 1 6.3 85
6 , 18,000 8 3 21 .1 '.3 12 .9 8.2 .0 QN QN .11 .22

Do. 0930 1 1 11,000 8 , 28.2 21 1.0 91 1.2 8.3 .0 QN Q, .12 .16
5 l~OOO 8 , 28.2 6.T ..

10 12,000 8.' 28.2 6.6 81
15 13.000 6.' 28.2 6.1 .. 2.0 8.6 .0 QS QS .18 .26

!I Dete.-.ined at data-collection site.
QN .eans qualitative test negative.
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Table 5B.--CHEMICAL ANALYSES OF WATER FROM THE GUADALUPE ESTUARY, 1969 WATER YEAR

{Results in milligrams per liter e~cept as indicated]

Depth 81-
~~r~~~~~

Specific Mag- po-Date 1me below Cal- car- Dissolved Cal- Density
(24 Site conductance ne- Sodium tas- Sulfate Chlorille solids Non-nf water c1= bon- ciulII , (g/lII.l

collection hour) surface
(micromhos

(Ca) sium (Na) sium ( S04 ) (Cl) (ca1cu- aag- car- at 20°C).t 25" C) (lJIg) (K'
.te Ia ted) bon-(it)

~!
(HC03 ) ne- .".1=

Line 1. Victoria Channel

1968
Nov. 20

1969
!\ug. 14

1055 2

1350 2

13.5

1
10

849

922
948

90

80
84

13

12
14

88

9'
97

2-76

228
248

45

'8
50

138

155
157

534

523
548

280

2'8
268

54

61
85

Line 5. Victoria Channel

1968
Nov. 20 1305 2 12.5 12,500 142 266 2,170 227 576 3,820 7,100 1,450 1,260 1.003

Line Sa. Victoria Channel

1968
Nov. 20 1405 1 .2 2,310 42 29 333 350 84 '25 1,090 225 o

Line 6. Victoria Channel

1968
Nov. 20 1425 2 11 18,400 170 412 3,200 215 852 5,680 10.400 2,120 1,940 1.004

1969
Aug. 14 1510 2 1

10
1,990
1,920

56 HI
56 109

182
172

180
182

III
110

528
505

1,080
1,050

598
588

467
455

Line 14. Guadalupe River

1968
Nov. 19

1969
Jan. 30

June 13

Aug. 13

1045 2

1345 2

1115 2

1200 2

1
8.5

1
9

10

8'0

878
881

542
527

780

85

83
8'

78

22

13
12

19

85

33
31

88

310

216
212

268

58

36
38

57

93

10'
10'

45
44

99

'88

313
306

468

30'

212
210

272

50

35
36

52

1969
Jan. 30

1968
Jan. 30

1968
Jan. 30

1325 2

1310 2

1245 2

1
15

1
13.5

1
9.5

878
878

877
877

898
886

Line 15. Guadalupe River

Line 16. GUadalupe River

Line 17. Guadalupe River

104
10'

103
103

10'
104

April 16 1420 2

1969
Aug. 13 1300 2

8

1
10

337

771
791

39

77
76

5.5

20
21

23

62
62

125

270
272

24

58
59

27

87
87

196

456
457

120

276
276

18

54
53

1968
Jan. 30 1120 2 805

Line 18. Mission Lake

Line 20. Guadalupe Bay

95

1968
'1ov. 19 1340 2

1969
Jan. 30 H05 2

April 16 1330 2

Aug. 13 1000 2

3.5

1
3

1
4.5

1

880

850
8'8

311
313

780

86

85

33
38

68

21

20

8 ,
5 9

21

75

70

15
24

66

317

286

115
123

237

63

67

13
15

57

98

97
97

29
34

92

514

'97

165
166

438

300

296

117
114

252

'0

62

23
13

48

See footnote at end of table
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Table 5B.--CHEMICAL ANALYSES OF WATER FROM THE GUADALUPE ESTUARY, 1969 WATER YEAR--continued

[Resu1t~ in milligrams per liter except as indicated]-

Depth Bi-
=:rg~~~~

Date Time below
Specific Ca1- Mag- Po- Dissolved Ca1- Deosity

(24 Si te conductance "e- Sodium tas- car- Sulfate Ch10r ide solids Non- (g/mlof water c,= ciulll ,(microlllhos sium (Na) sium bon-
(SO. ) (Cl) (ca1cu- car-collection hour surface (Ca) ate .ag- 0< 20Q C)

at 25" C} (Mg) (K) 1ated) bon-
(rt) (HC03 ) "e-.; sium He

Line 21. Guadalupe Bay

1969
Jan, 30 1045 1

3
828
831

96
98

do 1035 3 1
3

818
828

96
96

Line 22. Guadalupe Bay

1968
Nov. 21 0930 2.5 6,820 118 144 1,050 279 308 1,860 3,630 885 660

1969
Jan. 30 1200 3 2,310 91 52 345 265 132 590 1,350 440 223

Apri 1. 16 1250 2 4.5 300 35 5.3 22 120 12 31 176 109 11

Line 23. Hynes Bay

1969
June 13

Aug. 12

1645 2

1510 2

3.5

2

965

4,060

50 20

60 105

125

718

172

220

57

217

186

1,230

547

2.450

208

580

60

400

Line 24. San Antonio Bay

1969
June 12 1045 2 1

10
1,030
2,060

54
58

21
37

129
287

194
198

48
90

206
470

567
1,050

222
296

63
134

Line 25. San Antonio Bay

1969
Aug. 12 1240 2 1

5
23,900
24,000

210 563
214 541

4,470
4,510

172
174

1,160
1,160

7,950
7,950

14,400
14,500

2,840 2,700
2,760 2,620

Line 26. San Antonio Bay

1969
Aug. 12 4 1

5
11,700
11,800

126 269
126 254

2,050
2,130

206
205

506
554

3,680
3,720

6,750
6,900

1.420 1.250
1,360 1,190

Line 27. San Antonio Bay

1969
!\ug. 12

do

do

1030

1110 3

1145 5

1
10

1
4

5

23,100
23,100

16,200
15,900

12,200
12,200

206 546
204 542

162 369
160 380

138 266
132 255

4, 500
4,350

2,940
2,910

2,180
2,180

174
176

194
194

204
205

1,070
1,110

780
772

558
564

8,000
7,720

5,200
5,200

3,850
3,800

14,400
14,000

9,500
9.530

7.110
7.050

2,760 2,620
2,740 2,600

1,920 1,760
1.960 1.800

1,440 1,270
1.380 1.210

Line 28. San Antonio Bay

1969
Aug. 12

do

0955 3

1130 8

1.8
3.8

1.8
4.3

21,100
21,000

33.200
36,900

192 177
192 496

272 844
282 899

4.030
3.930

6,300
6,570

179
179

166
'66

1.000
1,030

1,160
880

7,100
6.980

11,700
12,500

12,900
12,700

20,400
21,200

2.440 2,290
2.520 2,370

4,150 4.010
4,400 4,260

Line 29. San Antonio Bay

1969
June 13 1145 4 14 17,200 150 395 3,250 164 860 5,700 10.400 2.000 1.870 1.005

Line 30. San Antonio Bay

1968
Nov. 21 1540 1 15.5 33,500 248 810 6,370 172 1,660 11.300 20,500 3,950 3,810 .013

1969
April 17 0955 3

June 13 1010 3

1
8

8.5

22,300
23,000

18.100

188 552
190 541

154 446

4,250
4,350

3,360

142
140

162

1,100
1,100

900

7.600
7,720

6,000

13.800
14,000

10,900

2,740 2,620 1.007
2,700 2,590 1.007

2,220 2,090 1.005

~ Included in sodium-ion concentration.
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Tabl", 5C. --ANALYSES FOR SELECTED IONS IN WATER FROM THE GUAOALUPE ESTUARY. 1969 WATER YEAR

[Results in micrcgra.ms per liter ellCept as indicated]

Specif1

Datee Time Depth conduct Iron
Man-

Lithi- Fluo- Chro- Cop- Arse- Sele- Cad- Bro- 10- Stron-
of '0< Site belo,,! ance (Fe)

ga-
~ ride

Boron
m'~ PO'

Lead Zinc
oi. oi~ .. iUII .ide dide tiu..wa ter (micro- nese (B) (Pb) (Zn)collection hour)

surfac.. ~~td·t
(l,ln) (Li) (F) (Cr) (Cu) (As) (Se) (Cd) (Br) (I) (Sr)

(ft) a; a/ a;

Line 1. Victoria Channel

1968
riov. 20

1969
AUl/:. 14

1055

1350

13 5

1
10

849

922
94B

o 3

.2

.2
ISO
120

.3 0.038

.2 .063

.7 .066

Line 5. Victoria Channel

1968
1'0v. 20 1315 12.5 12,500 ., 630 -- 13 . ""

1968
Nov. 20 1405 2 .2 2.310

Line Sa. Victoria Channel

390

Line 6. Victoria Channel

1.9 .056

1968
/'iov. 20

1969
Aug. 14

1425

1510

2

2

II

1
10

18,400

1,990
1.920

.5

.3

.3

390

JlO
330

21 ,027

2.4 .111
2.6 ,108

1968
Sov. 19

1969
June 13

1050

1115 1
9

B<O

»2
52>

Line 14. Guadalupe River

200

.2

.2

.98 .013

AUI(. 13 1200 1
10

753 20
760 20

o
o

20
20 .3

o
160 0

7
12

2 20
o 20

o
o .99 .030

700
720

I.ine 17. Guadalupe River

1969
Apr. 16

.~UI':. 13

1420

1300

2

2

B

1
10

771

'"

.2

.3

.3
ISO
ISO

1.8 .042
1.0 .042

Line 20. Guadalupe Bav

1968
\"ov. 19

1969
Jail. 30

Apr. 16

1340

1140

1335

1000

2

2

2

5

I
4.5

800

850

311
313

760 10 o 20

.,

.2

.1

.2

.3

190

200 0 5 30 o

.98 .016

.82 .. 030

1.3 .046 690

Line 22. Guadalup'" Bay

1968
Nov. 21

1969
Jan. 30

ApI·. 16

0940

1200

1250

3

6.820

2.310

300

.,

.3

.2

590 7.6 .014

2.6 .029

1969
.Iun", 13

.""l/:. 12

1969
,June 12

1645

1510

1045

2

2

.5

2

1
10

965

4.060

1.030
2.060

Line 23. Hvnes Bay

.3

480

Line 24. San Antonio Bay

.2

.3

Lin", 25. San Antonio Bay

4,6 .058

1969
.... Ul(. 12 1240 23.900

24.000
o 20
o 50

80
BO

.6 2.200 0

.6 2.400 2
40 35 60
48 2 50

o 28
o 28

.090 3.900

.OB5 4.300

See footnote at end of table.
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Table5('.--AI'ALYSES FOR :ELECTED lOSS IN WATER fROlil THE (;VADALUPE ESTUARY, 1969 WATER YEAR--continued

1ft iJg lit i di -ued]... ,. " . 00 rails per '0 . excep .. " "
Depth SpecHi

conduct litan-D". Tillie be loy Iron ga- Llthi- Fluo-
Boron Chro- Cop- Load Zinc

Arse- Sele- Cad- Bro- ,~ Stron-
of (24 Site yater ance (Fe) ~ ride .iu. peo 0" o'~ ..~ aide dide tiu.

col1ecti.o" hour) surface (.icro- nese
(Li) (F)

(8)
(Cr) (Cu)

(Ph) (Zn) (As) (S<) (Cd) (Br) 0) (Sr)
~~fc>t

(M,,)
(rt)

of 01 af

l.ine 26. SO" Antonio Ba,
1969
Aug. " , 11.700 D.' 1.100 .. 0.076

S ll800 .5 LiDO ., .073

Line ". San Antonio Ba,
1969
Aug. " 1030 1 23.100 .. 2.,000 2. .074.. 23, 100 .. 2,000 " .092

do 111 0 3 16,200 .5 1.300 " .083
15,900 ., 1.800 2D .085

do 1145 , , 12.200 .S UDO .. .076
S 12.200 .S UOO " .075

Line 28. San Antonia Bar

1969
Aug, " 0955 I.' 21,100 .. 2.200 25 .084

3.' 21.000 .. 1.800 26 ,084

do 1130 8 , 33,200 'D 0 "0 ·, 2.900 0 • , 30 0 .0 .085 5.tlOO
5 36,900 30 D "0 ·, 3.000 0 S 26 so 0 ., .094 6.900

Line 29. sa" Antonio Ba,'

1969
June 13 1145 .. 17,200 ..

Line 30. San Antonio Ba)'

1968
SOY, " 1540 "

, 33. soo .. 5.100 .. .016

196.
Apr. 17 1000 3 • 22.300 .5• 23,000 · S

June 13 1010 3 .. S la 100 .S

" Results '" roll I lj{l'ams pel' liter,
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Table 5 D.--INSECTICIDE AND HERBICIDE ANALYSES OF WATER AND SEDIMENT
FROM THE GUADALUPE ESTUARY. 1969 WATER YEAR--Continued

Micrograms per liter

Time ... ...
Date (24 0 0 ClJ

c: .... .... -0
hour) .... ..c: ..c: .... ClJ f-<

c: ... c: u u X c: x ,.... -0 .... '" '" 0 '" Cl ClJ '"... .... ... u u Po -0 , > "
-0 Cl '" f-< ClJ -0 Po PoClJ c: ..;- .... ..;-.... Cl Cl Cl .... c: ClJ ClJ .... " .... "..: Cl Cl Cl Cl '" ;c ;c H N (J) N

Line 25 site 2. San Antonio Bay

Apr. 16 1525 Water 0.00 0.00 0.00 0.05 0.00 0.00 0.00 0.00 0.00 0.05 0.00 0.03
Sediment .00 2.5 3.2 2.0 .33 .00 .00 .00 .00

Aug. 12 1240 Water .00 .00 .00 .03 .00 .00 .00 .00 .00 .00 .00 .00
Sediment .00 2.9 1.9 .00 .00 .00 .00 .00 .00

'"co Line 28 site 8. San Antonio Bay

Aug. 14 1100 Wat.:- .... .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
Sedimt.'nt .00 .00 .00 .00 .00 .00 .00 .00 .00

Line 30 site 3. San Antonio Bay

June 13 1010 Water .00 .00 .00 .00 .00 .00 .00 .00 .00 .07 .00 .03



Table 5 D.--INSECTICIDE AND HERBICIDE ANALYSES OF WATER AND SEDIMENT
FROM THE GUADALUPE ESTUARY, 1969 WATER YEAR.

Micrograms per liter

Time ... ...
Date (24 0 0 Q)

c: .... .... ."
hour) .... .c .c .... Q) E-<

c: ... c: u u " c: "
,.... ." ....

'" '" 0 '" '" Q) ""'... .... ... w w 0. ." , > .
." '" '"' E-< Q) ." 0. 0. Q) c: ~ .... ~.... '" '" '" .... c: Q) Q) .... . .... .
..: '" '" '" '" '"' ;I:: ;I:: ,.., N Vl N

Line 14 site 2. Guadalupe River

Aug. 13 1200 Water 0.00 0.00 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Sediment .00 2.2 1.8 .00 .00 .00 .00 .00 .00

Line 20 site 2. Guadalupe Bay

'" Apr. 16 1340 Water .00 .00 .00 .61 .00 .00 .00 .00 .00 .23 .00 .04
0 Sediment .00 2.9 2.6 3.0 .64 .00 .00 .00 .00

June 13 1415 Water .00 .00 .00 .00 .00 .00 .00 .00 .00 .07 .00 .03

Aug. 13 1000 Water .00 .00 .00 .01 .00 .00 .00 .00 .00 .00 .00 .00
Sediment .00 2.4 1.9 .00 .00 .00 .00 .00 .00

Line 23 site 2. Hynes Bay

June 13 1645 Water .00 .00 .00 .00 .00 .00 .00 .00 .00 .04 .00 .03
Sediment .00 2.4 1.8 2.0 .00 .00 .00 .00 .00

Aug. 12 1510 Water .00 .00 .00 .03 .00 .00 .00 .00 .00 .00 .00 .00
Sediment .00 .85 1.5 .00 .00 .00 .00 .00 .00
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Mission-Aransas Estuary

The Mission-Aransas estuary covers an area of
about 140 square miles and consists of the tidal parts of
Mission River, Aransas River, Copano Creek and other
tributaries; Mission Bay, Copano Bay, Aransas Bay. St.
Charles Bay, parts of the Intracoastal Waterway, Lydia
Ann Channel, and Aransas Pass (Figure 191.

Water depth at mlw is less than 2 feet in Mission
Bay, less than 8 feet in Copano Bay, less than 13 feet in

- 71 -

Aransas Bay, less than 5 feet in St. Charles Bay, about
15 feet in the Intracoastal Waterway, about 20 feet in
the Lydia Ann Channel, and more than 40 feet in
Aransas Pass.

No water-quality data for the Mission-Aransas
estuary were collected during the 1969 water year, but
the locations of sites previously established for data
collection are shown on Figure 19.
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2
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Figure 19

Data-Collection Sites in the Mission-Aransas Estuary

Base b~ US Geologicol Survey, 1956
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Nueces Estuary

The Nueces estuary covers an area of about 180
square miles and consists of the tidal parts of the Nueces
River and other tributaries; Nueces Bay. Tule Lake
Channel, Corpus Christi Bay, Aransas Pass, and parts of
the Intracoastal Waterway IFigure 20).

Water depth at mlw is less than 13 feet in Corpus
Christi Bay; less than 3 feet in Nueces Bay; more than 40

-73 -

feet in Aransas Pass, Corpus Christi Ship Channel, and
Tule Lake Channel; and about 15 feet in the Intracoastal
Waterway.

Water-quality data for the estuary (Table 6) were
collected during March and September at most of the
sites shown on Figure 20.
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Data-Collection Sites in the Nueces Estuary
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Table 6A.--NUTRIENT AND OTIlER ENVIROl.JlEli,.AL CHARACfERISTICS OF WATER IN
THE ~VECES ESTUARY. 1969 WATER ·..-EAR

(ResYlts In .111igraas per liter except as indicated)

Date ITiae

Or tho-
Depth Specific Secchi Dissolved oxygen 8io- N<- A_~ Nl_ phos-

Totalbelow condYct- Tea- disk chellic.. l Cheaical
trate ... tri te phate

water .. nee pera- trans- o;lYien Siliea n phos-

of "1'(24 Site
sur- (alcro-

pH tyre parency Percent o;lygen
de.and (51°2)

nl tro- nitro- ni tro- phos- p'~
Concen- deaandcollection hour face .hoS at !I (-C) (CII) sa tura- (COD) g•• g •• ,..

p'~ '""
(ft) 25- C) !I

tration
tlon

(BOD) (H) (H) (H) <u. (P)

1/ 1/ 1/ (Pl

Line 1. Nueces River

0.07 0.12Kar. 25

Do.

1315 2

1450 2

1
5,

10
11

12
13
14

1
5

10
14

1,500 7.8 19.2
1..300 7.8 18.2
2,200 7.6 18.7
5,500 7 1 17.2
6.300 70 17.5

11,000 6.8 17.1
14.,000 6.6 17.2
29.000 6.4 17.6

t.300 8 0 21
1,600 8 0 20
5,200 7 2 19

31,000 6 4 19

8.6
8.2
LO
2.0
1.5

.5
·0
.0

, 9
Ll
2.0

.0

92
86

"21
16

5
o
o

88

"22
o

2 ,

1.3

II

J2

0.0

.2

QS

QS

QS

QS .32 .32

Line 4. Sueces Bay

Mar. 26 1215 2 40.000 8.1 18 20 L9 96

Line 5. Nueces Bay

liar. 26

Do.

Do.

Do.

1125 2

1115 3

1105

1050 5

1
2

2

40.000 8.1 17
40,000 8.1 17

44,000 8.1 17

44,000 8.2 18

44,000 8.2 21

25

2J

7.6
8.1

7 8

7 2

.1

92
98..
90

2.2

2.2

2.9

2.6

.0

.0

QS

QS

QN

QS

.02

.05

.06

.08

Line 6. Nueces Bay

),lar. 26 0830 6

0900 12

42,000 8.0 17
42,000 8.0 18

44,000 8.1 17
44,000 8.1 17

Do.

Sept. 18 1345 8

1
10

1
8

1
5

10
l'

54,000
54,000
57,000
57,000

8.1 30.4
8.1 29.9
8.0 29.3
8.0 29.2

28

42

6.5
6.2

6 8
6 9

6.4
5.9
4.3
3.8

""
84
85

107
98

"62

2.0

1.9

2.2

2.2

.4

1.9

.0

.0

.1

.0

QN

QN

QN

QN

Q'"

QN

QN

QN

.03

.07

.03

.04

.04

.08

.05

.08

Do. 1410 12
5
8

54,000 8.2 30.9
54,000 8.2 30.3
54,000 8.2 30.5

65 7.0
6.6
6.9

119
110
115

LIne 7. lUle Channel

)lar. 25 1040 1
5

10
15
20

44,000 8.4 17.1
44,000 8.4 17.1
44,000 8.4 17.0
44,000 8.4 16.9
44,000 8.4 16.9

.3

.4

.1
7.2
7.6

90
91
88
89
94

9 2.0 .0 .19 .30

28.5 44,000 8.3 169

Sept. 18 0930 2 1
6
8

10
20

30

'"

53,,000 7.3 30.2
53,,000 7 3 29.8
53,000 7 3 29.8
53,000 7.3 29.8
52,000 7 3 29.6

52,000 7 2 29.6
52,000 7 3 29.4

94

'.8

.0

.0

.0

.0

.0

.0

.0

96

o
o
o
o
o

o
o

3.8

3 6

2.0

2.0

.0

.0

QS

QS

QS

QN

.20

.23

.23

.25

Line 9. lUle Channel

Sept. 18 1015 2 1,
10
15
20

25
35

54,000 7.4 30.2
54,000 7.4 29.9
54,000 7.4 29.9
54,000 7.3 29.8
54,000 7.3 29.7

54,000 7.2 29.3
54,000 7.4 28.9

112 .6
.6
.4
.5
.4

.0

.0

10
10,

8
23

o
o

See footnotes at end of table.
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Table 6A.--NUTRIENT AND OTHER ENVIRONMENTAL CHARACTERISTICS OF WATER IN
THE NUECHS ESTUARY, 1969 .ATBR YBAR--continued

(Results in lIilligrll.1IS per liter except as indicated)

Ortho_
Depth Specific Seechi Dissolved oxygen Bio- Ni- A_o- N>_ phos- Total
belOW conduct- Telll- disk Chelllical phate

Date Tillie chelllical tra te "'" tri te phos-
Site

water ance ,H pera- trans- oxygen SUiea
nitro- nitro- ni tro_ u

0< (24 sur- (miero- ture parency Percent o;Kygen demand (510 2 ) phos-
,,~

COllection hour Coneen- demand g." g.n g." ,.,
face IlIhos " !! (·C) (em) tration

satura- (BOD)
(COD) (.) (.) (H)

,,~

(P)
(it) ,," C) tion ,.,

11 11 ,I 11 (P)

Line 10. Tule Channel

Mar. 25 1120 2 , 44,000 8 4 17.0 7.6 94
>0 44,000 8. 5 17 .0 U 88

'" 44,000 8 • 17.0 7.0 B6
30 45,000 8.' 17 .1 U 88
.5 5 45,000 8.4 17 .0 7.0 B6

Sept. " 1035 2 , 53,000 7.6 29.7 '22 3.8 62
5 53,000 7.6 29.7 3.7 "10 53,000 7.6 29.6 U 51

'" 54,000 7.6 29.6 2.6 43
30 56,000 7.5 29.3 .9 15

41 56,000 7.5 28 8 .0 0

Line 1L Tul. Channel

Sept. " 1050 2 , 54,000 8.0 29.8 122 ••• 73 2 2 L2 0.0 Q. Q' 0.08 0.13
5 54,000 8.0 29.7 • .4 73

>0 54,000 8.0 29.1 '.2 70

'" 54,000 8.0 29.7 '.2 70
30 54,000 7.9 29.7

• .2
70

40 54,000 7.8 29 6 • 0 67 L7 L8 .0 QN Q. .05 .08

Line 12. Corpus Chrl.stt 8ay

Mar. " 1245 2 1 42,000 8 5 l' .2 7 8 95
5 42,000 8 5 l' .1 7 , 67

12 42,000 8 5 l' .0 7. 9 96

Do. 1330 6 1 45,000 8. 5 l2 .1 7 6 94 3.3 L5 .0 Q~ Q' .04 .07
5 44,000 8 6 l2 .0 7 • 94

'" 44,000 8.5 16 9 7 6 94
44 45,000 8.5 16. 8 7 7 95 3.2 .9 .0 QN Q' .04 .07

Do. 12 1 45,000 8.4 l' .6 7.9 99
5 44,000 8.5 l' .6 7.8 98

13 45,000 8.5 l' .6 7.8 98

Mar. 26 1515 6 1 42,000 8.' 16.6 33 7.1 67
30 44,000 8.4 16.4 7.4 89

Sept. 18 1130 3 1 53,000 8.1 29.4 " 6.' >02
5 53,000 8.1 29.1 6.1 97

>0 53,000 8.1 29.1 5.3 84
12 54,000 8.0 29.0 3.' 55

Do. 1145 6 , 53,000 8.1 29. 5 69 6 .• >05 2.2 .9 . 0 Q• QN .02 .05
5 53,000 8.1 29 5 6.4 >05

70 53,000 8.1 29 • 5.6 89

'" 53,000 8.1 29 3 '.7 75
30 53,000 U 29 3

• .6
73

38 53,000 8 0 29 3 4 75 5.0 3.0 .5 Q' QN .22 .36

Do. 1210 9 , 54,000 8 , 29 6 67 6 • '"5 54,000 8. 1 29 • 6 3 102
13 54,000 8 0 29 2 5. 5 89

Do. 1220 14 1 56,000 8 2 29 8 57 6. 5 708
5 56,000 8. , 29. 5 6 • '"8 56,000 8 1 29 3 5 2 84

70 56,000 8 1 29 2 •.9 73
12 56,000 8. , 29 2 •. 7 76

Ll.ne 13. Corpus Christi Bay

Sept. 18 1300 2 1 59,000 8 3 31 .6 41 8. 142
5 59,000 8 3 3L 5 8 142

Line 13a. Corpus Christi Bay

Sept. l2 1100 6 53,000 8 3 29.1 83 8 7 DB
5 54,000 8 3 29.0 8 2 D2

>0 56,000 8 3 28.8 7 .8 126

'" 56,000 8 3 28.8 8 • 136
30 56,000 8 3 28.8 8 7 140

39 56,000 8 3 28.9 9. 5 >53

See footnotes at ."0 nf table.
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Table 6A. --h1JTRTEI'o' UI'D OTHER ENVIRONllEI'o.AL CHARACTERISTICS OF WATER IN
THE NUECES ESTUARY, 1969 WATER YEAR--continued

(R('su1ts in Bi11igraas per liter ('xcept as indicated)

Ortbo_
Depth Specific Secchi Dissolved oxygen 8io- Ni_ A_~ N1- phos- Total
below conduct- T._ disk chelllical Chemical

tra te .1m trite phate phos_Date Tim. trans- oxygen Silica .,
of (" Site water anee ,H pera- oxygen ni tro- ni tro- ni tro_ ,h~

(_icro- ture Percent demand (Si02 ) phos-
collection hour

sur- parency Concen- d('mand "0 "0 ,.. ..,
face mhOS " !! (OC) (cm)

tratloD
satura- (BOD)

(COD) (N) (N) (N) ,h~ (P)
(ft) 25" C) Y tlon ".,

y 11 11 (P)

44,000 8.4 16 8
44,000 8.4 16 8
44,000 8.4 16 6

45,000 8 5 16.6
44,000 8 5 16 5

Line 14. Corpus Christi Bay

Mar. 26

Do.

Do.

1205

1230

1255

,
10
3D

,
5

13

,
13

44,000
44,000
44,000

8 4 16.5
8 4 16 4
8 4 16 4

'04

38

51

7. ,
7 3
7 2

7 0
7 5
7 4

7.5
7 4

..
88

"..
93
91

93
89

2.5

2.7

4.2
2.7

0.8

1.0

1.5
1.2

0.0

.0

.0

.0

QN

QS
QS

QN

QN

QN
QN

0.03

.05

.03

.04

0.04

.09

.05

.05

Sept. 17 1120

1320 10 1 44,000 84 16.6
13.5 44,000 8.5 16.5

56,000 8.2 28 9 .05

.05

.07

.02

.05

.01

.03

.05

QN

QN

QN

QN

QS

Q'

Q'

QS

.0

.0

.2

.3

.2

1.0

2.0

2.6

1.0

.7

2.3

2.9

'"124
118
121

120
122
134
121

93
90

'30
127
119
117
'27

134

160
144
145
144

7.5
7.5

7.1
7.2
7.9
7.4

8 2
8 0
7.5
7.4
7.9

8 3

, ,
8 9
9 0
8 ,

, 0
7.7
7.2
7.4

98

88

65

"8.4 29 2
8.4 29.1
8.4 29 0
8.4 29 0

8.4 28 9
8.4 28 9
8.4 28 9
8.4 28 8

8 3 29 4
83 29.1
8 3 29.1
83 29.1
8 3 29 0

8.4 29.5
8.4 29.5
8.5 29.5
8.5 29 2

52,000
52,000
52,000
53,000
54,000

56,000
54,000
56,000
56,000

57,000
56,000
57,000
57,000

57,000
57,000
59,000
60,000

,
5

10
20
30

44

,
5

10
12.5

,
5

10
13.5

,I
5

10
14

9

6

31035

1000

0945Do.

Do.

Do.

Do.

Line 15. Aransas Pass

1130 10

1515 10

1410 11

Mar. 26

Do.

Sept. 17

Do.

Do.

1100

1345

8

8

5
9

,
5
7

10
18

,
5
9

,
5

10
16

,
5
9.5

32,000
33,000
34,000

32,000
34,000
37,000
42,000
42,000

45,000
45,000
45,000

45,000
45,000
45,000
45,000

45,000
45,000
45,000

8 5 15 3
8.5 15 2
8 5 15 3

8 6 15 8
8 5 15 9
8 5 15 9
8 5 15 9
8 4 16 0

8.3 30 6
8.3 30 6
8.3 30.5

7 9 31. 0
8 0 31. 0
8 0 31. 0
8 0 31. 0

8 3 30 6
8 3 30 2
8 3 30 3

81

145

94

8.6
8.5
8.3

7 6
7.5
7.4
7.1
7.6

8 3
8 4
8.5

5.2
5.2
5.3
5.5

8 2

'".. ,

96
96
93

85
85
85
85
90

134
135
135

84
84..
89

132
122
129

L'

1.9

..
1.4

2.4

1.2

1.2

1.2

.0

.0

.0

.0

QS

QS

QN

QN

QN

QN

.03

.03

.02

.03

.05

.03

.03

.03

Line 16. Corpus Christi

53,000 8 3 29.
52,000 83 29.

Mar. 26

Sept. 17

0915

1155

2

2

,
5

10
30

,
5

10
20
30

40
47

34,000
40,000
42,000
42,000

47,000
47,000
49,000
50.000
52,000

8.5 15.7
8.4 16.0
8.4 15.8
8.4 16.1

8.2 29 3
8.2 29 3
8.2 29 2
8.2 29 2
8.3 29.1

91

• 3
'.5
7.5
7 9

7.'
7.'
7.3
6.'
6 9

6 9
7.1

94
100

89
94

122
122
116
110
110

110
113

Ship Channel

2.5

2.2

.5

2.1

2.3

1.2

1.0

1.1

.0

.0

.0

.2

Q'

QN

QN

QN

QN

QN

.02

.02

.02

.03

.06

.05

.02

.04

See tootnote~ at end of table.
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Table 6A.--NUTRIE~~ A~~ OTHER ENVIRONHE~~AL CHARACTERISTICS OF WATER IN
THE SUECES ESTUARY, 1969 WATER YEAR--continued

(Results in milligrams per liter except as indicated)

Ortho-
Depth Specific Secchi Di8s01 ved oxygen 8io- N<_ AlIlIDo- Ni- phos_

Total
belo,,' conduct- Tem- disk chemical Chemical trate nia tri te phate

Date Tillie ....ater ance pera- trans- oxygen Silica •• phos_
0< (2' Site P' oxygen ni tro- ni tro_ nitro- p'~

collection hour
sur- (lliero- ture pareney CODCen- PerCent demand

demand (510;1) go. go. go. ph08- ru.
face mhos "' J! (6,.) (em)

tration
sa tura- (BOD)

(COD) (N) (N) (N) p'~ (P)
(ft ) 25" C) J! tion ru.

V ,/ '/ (P)

Line ". Gulf of Mexico

)lar. 25 1045 , 44,000 8 " , 39 , 2 98 1.2 0.3 0.0 QN QN 0.01 0 02
39 45,000 8 " 0 8 2 98 1.3 .2 .0 Q" QN .03 .03

Sept. " 1225 2 , 45,000 8 2 39. , m 8 7 DB 1.4 .2 .0 Q" Q' .01 .02
5 45,000 8 2 29 7 8 • m

<0 45,000 8 2 29 , 7 3 U,
20 47,000 8 2 29 2 • 7 '05
39 49,000 8. , 29 2 • 7 <0'

3. 59,000 8. 29 2 7. m 2.4 1.5 .2 Q~ QN .03 .04

Y Determined at da ta-collect ion si teo
QN means qualitative test negative.
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Table 6B.--CH£MICAL ANALYSES OF WATER FROM THE NUECES ESTUARY, 1969 WATER YEAR

[Result5 in .illigra~s per liter except as indicated)

Depth Hard~~s

0"'" Tiae below Speeifie
Cal- lIag- ""- B'- Dissolvedeonduetanee ear- Cal- Densityof (2< Site "ater ,,~ ,"- Sodiu~ tas- Sulfate Chloride solids Non-

eollectlon hour surface (aicroal!os siu. (Na) sium. 00,-
(SO.) (Cl) (ealeu-

eiua,
car-

(g/al

'" 25' C) (Ca) m aag- '" 20 aC)(n) (lill) (K) lated) 00,-
./

(Hco,) ,"- m.1_
Line 1. Sueces River

liar. 25 1325 2 1
14

1,310
29,800

77 19 169
1,030 761 4,HO

200
34<

,.
1,630

280
9,500

73'
17.600

272 108
5, 700 5,420 .009

Line 6. Sueees Bay

Sept, 18 1345 8

Kar. 26

d,

0830 6

0900 12

10

B

41,800

43,300

59, 100

420 956 7,370

402 972 7.760

628 1, 520 12.100

lO'

150

2.170

2.190

3,020

13,200

13,800

21,900

24,200

25,200

39,300

4,980 4,850 1.015

5,000 4,870 1.015

7,800 7,680

Line 12. Corpus Christi Ba}'

Sept. 18 1145 6 38 56.600 502 1,450 11,600 15. 2. 900 20.800 37,300 7,200 7,070

Line 14, Corpus Christi Ba."

Sept. 17 1000 6 13.5 57,700 505 1.470 12.000 3,000 21.300 3&400 7.300 7.160

Line 16, Corpus Christi Ship Channel

Sept. 17 1155 2 53, 500 452 1,380 11,000 15B 19.700 35,400 6,800 6,670

Line 17, Gulf of Mexico

Sept. 17 1225 2 1
;6

47,200
55, 700

365 1,190 9,140
405 1,240 10,400 '"IH

2.330
2. 590

16,400
1&300

29,500
33,000

5,800 5,680
6,100 5,980

!I Ineluded tn sodiua-ion mncentration.

Table 6C --ANALYSES FOR SELECTED lOSS IN WATER FRO~ THE NUECES ESTUARY. 1969 WATER YEAR

except as indieated)(."'" U n a erograllls ,." a".
Elevation SpecHi

0.," n." In fO!!et conduct
Iron

Kan-
Lithi- Fluo- Cbro- Cop- Arse- Sele- Cad- Bro- I~ Stron-

o! (2< Site above (.) ance (Fe)
Ka- - ride

Boron
mlW1l ,." ....d Zine

ole "'- ..-aide didO!! U_
collectlon hour) or bf!10W' Caicro- nelile

(Lt) (F) (B) (er) (Cu) (Pb) (Zn) (As) (Se) (Cd) (Br) (I) (Sr)
(-) _an

~~'crt
(lin)

sea level a/ ./ ./

Line 1. Sueces Rh'er

Kar. 25 1325 2 1
14

1,310
29.800

0.3
.3

Ltne 6. Nueces Bay

0900 12

0830 6lil&r. 26

do

Sept. 18 13405 B

10

B

41,800

43,300

59,100

.7

.7

.9 6.200 73 0.016

Line 12. Corpus Christi Bay

Sept. 18 1145 6 38 56.600 -- .8 4,500 69 .Q69

Sept. 17 1000 6 13.5 57,700

Line 14, Corpus Christi Bar

.9 5,300 66 ,un

Line 16. Corpus Christt Ship Channel

Sept. 17 1155 2 53, 500 .8 5,400 64 _ }03

Line 17, Gulf of },Iexieo

Sept, 17 1225 2 1
38

47,200 0
55, 700 30

o
o

140
180

.8 4,600 0

.8 5,000 0
2I.. 7

2
30
80

o
o

:>1 .042 6.400
61 ,042 7.000

!I Results in milligraMs per liter,
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Laguna Madre Estuary

The Laguna Madre estuary covers an area of about
640 square mi les and consists of the tidal parts of the
Arroyo Colorado and other tributaries; upper Laguna
Madre, Baffin Bay, lower Laguna Madre, Brownsville
Shi p Channel, part of the Intracoastal Waterway, Port
Mansfield Channel, and Brazos Santiago Pass (Figure
21).

At mlw, upper and lower Laguna Madre and Baffin
Bay are generally less than 4 feet deep, but in a few areas

- 81 -

are as much as 10 feet deep. The Intracoastal Waterway,
Port Mansfield Channel, and Arroyo Colorado are about
15 feet deep; the Brownsville Ship Channel is about 40
feet deep.

Water-quality data for the estuary (Table 7) were
collected during September at sites shown on Figure 21.



,-------------------------------,

EXPLANATION

Doto-colleclloo rOnl~e-line number

D<lto-collection site number

TEXAS

---26°

- 12 or .8

--'-

(s(lnd und mud flats lhol (lrt inunl10ted

only by h:qh !Ides created by ,forms)

Yor!JCr()U911 Pass

CORPUS CHRIS TI
BAY

Figure 21

Data-Collection Sites In Laguna Madre Estuary

LAGUNA
MADRE 1,,,,

!

Forl

ARROYO
COLORADO ....

6

-'5!~EDY S~_,.,;,.,._
WILLACY CO.

Stole 186

NUECES co
- - KLEBERG co

Bose by U. S. Geological Survey, 1956
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Table 7A .--:'''UTRIENT AND arHER ENVIRONllENTAL CHARACTERISTICS OF WATER IN
THE LAGUNA lIiADRE ESTUARY, 1969 WATER YE.-'\R

(ResultB in lIlilligrams per liter except as indicated)

Ortho-
Depth Specific Secchi Di5501 ved oxygen Bio- Nl- A~~ Nl_ phos_

Total
below conduet- Tem- disk chemical

Chemical
trate 0," trite phate ph05-Date Time trans- oxygen Silica ••of (24 Site

water anee ,N
pera- oxygen nl tro- ni trO- ni tro- pho-

sur- (Illicro- ture parency Percent demand (S102 ) phos_
collection hour !! Concen- demand "0 "0 "0 .u.

face mhoS "'
(GC) (em)

tration
sa tura- (BOD)

(COD) (N) (N' (N) ,h~ (0'(it) 21i C) !! tion m
1/ y ("

Line 1. Upper Laguna Madre

Sept. 16 1620 3

.03 .07

0.02 0.03Mar. 26

Do.

Do.

1410 3

1345 4

1650

1
5

10
16

1
5

10
16

1
4

45,000 8 4 15.5
45,000 8 4 15.5
45,000 8 4 15 5
45,000 8 4 15.5

45,000 85 17.0
45,000 8 4 16 9

64,000 8 7 31 3
64,000 8 7 30 8
64,000 8 7 30.5
66,000 8 7 30 7

62,000 8.6 30.4
63,000 8.7 30.7

145

82

6 8
'-'
'-'
, 3

4
8

8 ;
, 5
6 3
, 4

8.,

82
86
88
88

91
96

155
134
110
134

140
162

2.4

'-'

4.2

3.5

4.5

0.5

.5

2.8

3-'

2. ,

0.0

.0

.0

.0

.0

QS

QS

QN

QN

QN

QN

QN

QN

.02

.03

.02

.03

.04

.03

Sept. 17 0920 2 .5 57,000 8.4 28.2 59 u 116

59,000 8.5 288
59,000 8.6 29 0

DO.

Do.

0910

0935

3 1
5

13.5

1
5

57,000
57,000
65,000

8.4 28 4
8.5 28.5
8.7 29 6

69 6.6
6.7
s.;

8
8

106
108
117

128
128

1.6

4.5

2.5

3-'

.0

.0

QN

QN

QN

QN

.03

.04

.04

.os

Line 2. Upper Laguna Madre

1520 6

69,000 86 29.4

64,000 8 7 31. 5
64,000 8 7 31 4
66,000 8 7 31 °
66,000 86 31.0

Sept. 16

Do.

1545 3 1
5,

10
20

"
1
5.

10
12.5

64,000
64,000
66,000
68,000
69,000

8.8 31 4
8.8 31.2
8.8 31.0
8.7 29 7
8.6 29 6

67

56

10.5
11.1

, 6
; 1
6 4

u, ,
10.9, ;

, 4

188
198
174
129
116

132

183
195

'"In

5.0

6.8

2.0

5.4

.0

.0 QS

QN

QN .03

.03

Line 3. Upper Laguna !oladre

Sept. 16 1415

Do. 1430 2

1
5,

10
14

1
2

75,000 8 6 30 2
75,000 8 6 29 9
75,000 8 6 29 7
75,000 8 5 28 7
79,000 8 5 28.5

75,000 8.7 31.4
75,000 8.7 31 4

48

52

7 0
6 8
5 7
3 7
3 0

11.4
11.0

132
128
108

67
54

220
212

8.0

7.1

8.1

6.8

5. ,

5.5

.0

.1

.0

QN

QN

QN

QN

QN

QN

.03

.04

.03

.03

.04

.OJ

Line 4. Upper Laguna ~adre

Sept. 16 1345 2 1
5

10
15

75,000 8.5 29.5
75,000 8.5 29.2
73,000 8.5 28.7
71,000 8.4 28.7

50 6 ,
6 2
4.8
4.5

126
113

86
79

Line 5. Upper Laguna Madre

Sept. 16 1320

Do. 1300 2

1
3

1
5

10
14

75,000 8.7 29.7
75,000 8.7 29.7

75,000 8.7 29 6
75,000 8.6 29 4
71,000 8.6 28 8
71,000 8.6 28 6

48

50

; 2
, 4

6 ,
6 4
5 1
3 8

136
140

130
116

89
67

,.,
8.0

8 0

'.2

5. ,

.0

.0

.0

QN

QS

QN

QN

QN

.04

.04

.03

.04

.04

.OJ

Line 6. Baffin Bay

Sept. 15 1615 2 1
4

75,000 85 29.8
75,000 8 5 29 8

29 u
u

145
143 6 6 11 .0 QN .06 .06

Line 7. Baffin Bay

Sept. 15 1515 2 1
4

71,000 8.2 29 9
71,000 8.2 29 9

21 6.5
5.0

118
91 4.2 12 .0 QN .os .08

Line 8. Baffin Bay

Sept. 15 1445 2 1
3
6

71,000
71,000
71,000

8.5 29 3
8.6 29 4
8.5 293

6 ,
; 0
5 0

121
123

88

, 8

8.0

10

11

.0

.0

QN

QN

QN

QN

.06

.06

.08

.10

See footnotes at end of table.
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Table 7A.--NUTRIE'Nl' A!\D OTHER ENVIRONIIE!'o"TAL CHARACTERISTICS OF WATER IS
THE LAGUNA MADRE ESTUARY, 1969 WATER YEAR--continued

(Results In .llilgra.s per liter except aa Indicated)

Or tho-
Depth Specific Secchl Dissolved o.ygen

B'~ !'il- A>.<>-- !'ii_ phOS- Total.... Ti.e
be 10., eonduct- ,.- disk che.ical Che.ical trate ... tri te phate

trans- SUlca pbo_
of (" Site uter anCe pB

pera- oxygen oxygen nitro- nl tro- ni tro- ..
p'~sur- (.1cro- lure parency Percent delllllnd (SiOa> phos-

collection hour face abo. 0< 11 ({J (c.) Concen- sa tura- d_and
(COD) ,.. ,.. ge.

p'~
~

(tt) 25- C) tration tion
(BOD) (Xl (N) (Xl

~a
(p)

V .v 1/ (p)

Line 10. Baftin DaX
Sept. " 1415 2 , 6&.000 B.6 29.1 33 7.3 12B

3 6&.000 B.6 29.1 7.2 126
5 6~000 8.6 29.0 7.0 123
7 6~000 8.5 28.9 5.4 .5

Line 11. Baffin DaX
Sept. " 1340 3 65,000 8.8 28.9 33 6 1 103 7 • 5 .• 0.0 Q' QN 0.05 0.05

.5 66,000 8.8 28.7 6 • 110 7 6 6.6 .0 Q' Q' .0' .07

Sept. 16 1235 3 1 69,000 8 6 28 3 " 8. 5 Ie8
3 6&.000 8 6 28 2 8 3 1<6
5 73,000 8. 5 28. , 7 .2 128
8 73,000 8 5 28 8 • 2 78

Line 12. Upper Laguna Madre

Sept. 16 1150 , 61\.000 8.7 29.0 52 7. 5 132 7.6 3.2 .0 QS QS .02 .00
5 73,000 8.7 28.7 7 2 12.
7 73,000 8.6 28.4 • 8 ..

10 79,000 8.2 29.2 0 0 6.9 6.2 .0 QS QS .18 .18

00. 1140 2 1 65,000 8.7 29.3 61 7.6 129, 6&000 8.7 28.9 6.' 121
7 6&.000 8.7 28.9 5.' '00

00. 1115 3 , 65,000 8.7 29.3 65 7.3 l2e '.3 2.7 .0 QS QS .02 .03
3 65,000 8.7 29.2 7.1 120
5 6&.000 8.6 28.8 5.3 93

'0 69,000 8.6 28.8 '.7 82
16 5 69,000 8.6 28.8 '.5 79 7.' 3.8 .0 QS QS .0' .03

00. 1125 • 1 62,000 8.7 29.4 69 6.2 107
5 5 68,000 8.7 29.8 5.5 '00

Line 13. La.d Cut

Sept. 11 1620 1 66,000 8.8 28.7 " 9.6 166

• 69,000 8.8 29.0 '.9 m

00. 1610 2 , 69,000 8.8 28. 1 65 8 3 1<6
5 71,000 8.8 28 0 8 2 1..

10 71,000 8.7 28. 1 7 5 132
1< 75,000 8.7 28. 9 • 6 84

Sept. 16 1000 .5 53,000 8.6 28. eo 9 125

00. 10SO 2 1 53,000 8.6 29.1 90 5.7 .0
5 53,000 8.6 28.9 5.5 87

10 53,000 8.6 28.8 5.5 87
17 52,000 8.5 28.8 5.1 81

Line 14. La.d Cu'

Sept. 11 1515 2 1 32,000 8.' 27.4 76 10.1 IeO
2 4&.000 8.8 27.8 9.8 Ie8
3 54,000 8.8 28.2 9.' Ie,

• 60,000 8.8 28.5 9.3 ISO
5 66,000 8.7 28.7 8.' 1"

6 6&.000 8.7 28.7 8.3 Ie6
7 69,000 8.7 29.0 7.5 132
8 69,000 8.7 28.9 7.' 130

10 71,000 8.7 29.0 7.6 133

" 73,000 8.7 28.7 8.1 ,..
17 73,000 8.6 28.6 9.1 162

Line 14a. La.d Cu'

Sept. 11 1505 2 .2 6.000 '.0 27.3 8. , 108

Line ". Land Cut

Sept. 11 1430 2 1 16,000 8.' 26.0 65 9 3 119 l.< 1.9 .2 QN Q' .01 .02
3 18,000 8.9 25.7 9 1 118

• 25,000 8.9 26.0 8 6 115
5 33,000 8.9 26.5 8 3 115
6 50.000 8.8 27.3 7 5 11<

7 62,000 8.7 28 2 7.3 118
8 65,000 8.7 28 • 6.7 112

10 6&.000 8.7 28 6 6.3 110
17 5 77,000 8.7 28. , '-0 130 1.8 4.0 .0 QN QS .02 .03

See footnotes at end of table.
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Table 7), --Sl)TRIENT AND OTHER ENVrRONME:-.--rAL CHARACTERISTICS OF WATER IN
THE LAGUNA KADRE ESTUARY, 1969 WATER YEAR__continued

(Results in lIIilligrallls per Uter £>xcept as indicated)

Ortho-
Depth Specific Secchi Dissolved oxygen

"'~ Ni_ ADlII.o_ N>_ phos- Total
below conduct- Tem- disk chemical Che..ical

trat£> .h tri te
phate phOB_Date Time trans- oxygen Silica "..f (24 Site water anCe pH pera- oxygen ni tro- nitro- nitro- pho-

sur- (micro- ture parency Percent demand (5102 ) phos-
collection hour l! Concen- demand g". g". g". "".face mhos .. CI) (CM) tration

sa tura- (BOD) (COD) CN' CN' (N' ph~ (p,
(ft) 25itC) tioa ...

11 V CP,

Line 16. Lower Laguna Madre

Sept. 11 1400 2 1
3
4
5
7.

10
16

12,000 8 9 26.5
13,000 8 8 26.4
22,000 88 26.2
42,000 8.9 26.2
62,000 8.7 27.4

73,000 8.8 283
75,000 8.8 286

9 3
9 9
9 4
9.5
6 9

6.8
5.9

U8
125
!24
138
m

n9
to7

Line 17. Lower Laguna Madre

Do. 1240

5£>pt. 11 1300 64,000 8 6 28 2
64,000 8 6 28 2

66,000 8 7 29 4
6&000 8 7 29 4
73,000 8 6 29 6 .02 .05

.04.02

0.01 0.03
.04 .07

ON

ON
ON

ONON

QN

.0

.0

0.0
.0

4.6
4.7

2.5

4.2

.8

2.5

3.5
3.8

m
100
to7

128
!35

m
m
'48

7
8

7 0
5 7
5 8

6 8
7 0
8 6

77

69

1228 7 29.
8 7 29.
8 7 29

66,000
66,000
66,000

,
4

1
3

1
5

13.5

.231310Do.

Sept. 11 1155

.1 59,000 84 292
1 60,000 8 4 29 1
4.5 60,000 84 288

Line 18. Lower Laguna Madre

Do .

Do.

1145

1215 3

.,,
3

,
5

!2

66,000 8.4 284
66,000 8.4 28 2
66,000 8.4 28 2

65,000 8.5 29 2
65,000 8.5 29 2
6&000 8.5 29 4

76

67

U2

5 4
5 8
7.6

6.5
6.5
4.7

5 9
6.1
9.1

92
98

129

no
no

82

94
toO
'49

Line 19. Lower Laguna Madre

63,000 8.6 286
63,000 8.6 28 6
64,000 8.5 28.8
66,000 8.5 29 2

54,000 8.4 28 0
53,000 8.5 28 °
49,000 8.5 293
63,000 8.4 29 7
66,0007.6286

Sept. 11

Do.

Do.

Do.

1020

1110

0945 3

0920 4

1
5

10
!5

,
5

to
!9

,
5

to
!5

.2,
5

10
!G.

52,000
52,000
53,000
53,000

49,000
49,000
60.000
62,000

8 3 28 9
8 3 29.1
8 3 29 2
8 3 29 I

8.5 28.7
8 5 28.5
8 5 28 5
8.5 28 6

94

82

81

st

5 7
5.5
5.5
5.5

6.5
6.0
5.4
6.0

4.7
4.7
4.3
3.8

5
5.3
4.9
1.5

.0

9!
87
87
87

to3
92
87

toO

80
80
73
66

86
83
78
26
o

.8

.8

2.4

2.7

1.7

7.9

.8

.8

3.4

3.8

3.3

8.6

.0

.0

.0

.0

.0

.0

QN

QN

QN

QN

QN

ON

ON

ON

ON

ON

ON

.02

.01

.02

.03

.02

.!2

.04

.03

.03

.04

.04

Line 20. Lower Laguna Madre

Sept. 11 1125 ,
5

!3

59,000 8 5 28.6
60,000 8.5 28.7
62,000 8 5 29.0

98 6.1
6.1
5.6

100
'00

93

Line 21. Lower Laguna Madre

Sept. 10 1035 2 1
5

10
16

54,000
54,000
56,000
56,000

8.1 28.6
8.1 28.7
8.1 28.7
8.1 28.7

51 .0
.2
.4
.6

65
68
71
74

Line 22. Arroyo Colorado

Sept. 10 1340 2 1
2
3
4
5

6
7
8

10

5,500 7.8 31.0
5,500 7.8 307
5,400 7.7 30 2
5,500 7.5 29.5
5,800 7.4 289

7,500 7 4 28.8
32,000 6.9 28.9
40,000 6.9 28.4
44,000 6.8 28.1

41 10.5
11.0

8 8
6 2
3 2

.5

.1

.3

.4

144
1st
U9

84
42

20
1
4
6

5.2

7.0

20 25

33

.6

.0 13

0.12

ON

.62

3.6

.62

3.6

See footnotes at end of table.

·85 -



Table 7A --!l.l.lTRIEln' Al'!'D OTHER ENVIRO!I'1IIENTAL CHARACTERISTICS OF WATER IN
THE LAGUNA KADaB ESTUARY, 1969 WATER YEAR--continued

(ReSUlt, ln .UligralUl per liter except as indicated)

Ortho-
Depth Specific Secchi Dissolved ollygen Bio_ N1- A_~ N1- pb06_

Totalbeloy cOllduct- Te.- disk che.ical Che.ical
trate ... tri te phate

pbo...Date T", trans- oxygen SUlca nof (2' Site _ter anee pN pera- oxygell nitro- IIi tro- nitro- pb~lIur- (.lero- 'lure pareney Pereellt de_and (S102 ) ph08-collection hour COnceD- dt"lland g.. ... g.. .u.face ..has .. !! (·C) (~)
tratlon

!latura- (90D) (COD) (N) (N) (N) p- (p)(ft) ,," C) !! tlon
(~s11 11 1/

Line 23. Arroyo Colorado

Sept. ,. 1300 2 1 13,000 8.6 31.2 ,. 18.7 262
2 11,000 8.6 31.4 17 .8 ".
3 11,000 8.5 31.4 17 .8 ".• 11.. 000 8.5 31.0 16.6 228
5 12,000 8.2 30.4 7.5 ,.3

6 27,000 7.3 29.7 .1 1
8 45,000 7.6 29.4 .. •1. 52,000 7.9 29.4 .. •15. 5 57,000 7.6 29.4 .. •

Line ". Arroro Colorado

sept. ,. 1220 2 1 23,000 8.4 30.5 6. 8.8 126
3 22,000 8.' 30.4 8.' 12.
5 23,000 8.3 30.2 5.8 83• 28,000 '.1 30.2 .5 7
7 52,000 8.1 29.5 ·. •

10 57,000 '.1 29 6 . 3 5
15 57,000 ••• 29 3 .3 5
16 59,000 7.7 29 • .3 5

Line ". Arroyo Colorado

Sept. 10 1055 2 1 28,000 8.3 29.9 .8 9.2 133 5 .• 15 ••• QN QN 0.13 0.20
3 28,000 8.2 29.8 7.3 106

• 30,000 8.2 29.8 '.6 68
5 50.,000 8.1 29.5 2.6 42

10 56,000 8.1 29.6 3.4 57

16 59,000 8.' 29.6 3 9 63 2.5 ••• .. QN QN .01 ..8

Llne 26. """" Laguna l4adre

Sept. 10 1005 2 1 53,000 8.2 28.9 81 '.9 78
5 53,000 8.2 28.7 ••• 70

10 54,000 8.2 28.7 3.8 61
14.5 54,000 8.2 28.7 ••• n

Ll~ 27. Loyer Laguna ll(adre

Sept. 10 0855 1 59,000 8.1 29 3 100 •.. 72
3 59,000 8.' 29 3 5. 1 .. 1.8 .3 .. QN QN .01 ...

Do. 0835 2 1 62,000 8.' .. 3 H9 5 6 93

• 62,000 8.' 29 • 6 2 103 1.2 .6 •• QN QN .01 .OJ

Do. 0815 3 1 62,000 8.' 29 8 47 6.9 131 1.8 1.8 •• QN QN .01 ...
3 63,000 8.' 29 8 .., 118
5 63,000 8.4 29 7 6.6 116

10 63,000 8.' 29 5 6.3 11.
14.5 65,000 8.4 29 • 6.4 108 3.5 2.2 .. QN QN . 01 ...

Line 28. Lower Laguna Madre

Sept. 9 0900 1 56,000 7.7 29. 5 99 '.5 "2.5 56,000 7.8 29 3 '.8 78

Do. .850 1 54,000 7.7 29 1 131 5.2 85
3 54,000 7.7 29 1 5.2 BS
5 54,000 7.7 29 1 5.2 85

10 54,000 7.7 29. 1 5.2 85
14 56,000 7.7 29 • 5.2 85

Do. .835 1 56,000 7 .8 29.6 47 5.' 83
3 56,000 7 8 29.6 5.' 83
6. 5 59.,000 7 8 29.6 5.2 88

Sept. 10 0740 2 1 56,000 8.1 29.8 156 6 • 10.
5 56,000 8.' 29.8 6 • 10.

10 56,000 8.' 29.8 6 2 lOJ
13. 56,000 8.' 29.8 6 • 107

Line ... Industrial Channel

Sept. 9 1110 2 1 57,000 7.8 30.5 42 6. 1 103 1.3 . 7 .. QN QN .01 ...
5 57,000 '-8 30.4 5 9 10.

10 57.000 7.8 30.3 5.7 97
13 5 57,000 7.8 30.3 5.6 95 1.6 .8 .. QN QN .02 .06

See footnotes at end of table.
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Table 7A.--NUTRIENT A~~ OTHER E~VIRO~~E~TAL CHARACTERISTICS OF WATER IN
THE LAGUNA MADRE ESTUARY. 1969 WATER YEAR--continued

(Results in ~illigra~ per liter except as indicated)

Ortho-
Depth Specific Secchi Dissolved oxygen 8io- N1- A_~ N1- phos_

Total
below conduct- Tem- disk chemical Chemical

trate nia trite phate
Date TilDe "'ater ance pera- trans- ox}'gen Silica .. phos-

0' (24 Site p" oxygen nitro- nitro- ni tro- pN~
6ur- (micro- ture pa"ency Percent demand (Si02 ) phos-

collection hour 1/ (~C) (em)
Concen- satura-

demand (COO) ,on ,on ,on
pN~

<no
face mhos "' tration (BOD) (N) (N) (N' (P)

(ft) 25~ C) Y tion CO"
1/ II ,I (p)

Line ". Industrial Channel

Sept. 9 1100 2 I 57,000 , .9 30 , '6 5 • 93
5 57,000 , .9 " , 5. 5 95

10 57,000 , .9 30 , 5. 5 95
20 57.000 ,.9 30 , 5 • 93

Line 31. Industrial Channel

Sept. 9 1045 1 56,000 7.9 30 9 95 5 • 92
5 56,000 0.9 30. , 5 • 92

10 56,000 0.' 30 , 5 • 92
20 56,000 0.8 " 6 5 2 88
30 56,000 0.8 30 6 5.2 88

35. 57,000 . 8 30 . 5 5.0 86

Line ". Brownsville Ship Channel

Sept. 9 1400 2 1 52,000 U 30 9 12 7 211 3.9 2.0 0.0 ON QK 0.02 0,07
5 52,000 7.6 30. 8 12 • 20'

10 52,000 7.6 30 6 11 .6 '"12. 52,000 '.4 30 • 6 5 106
15 53,000 U 29 9 • 9 80

20 53,000 ,.3 29 6 3 3 56
25 54,000 , . 2 29 . 5 2 0 33
30 54,000 7 .2 29. I .2 3

" 56,000 , 2 28. 5 .0 0 2.3 '.0 .0 ON QS .n .19

Line 33. Brownsville Shi.p Channel

Sept. 9 1340 2 1 53.000 u 30. 5 80 9. 8 '80
5 53,000 U " 3 8 9 '"10 53,000 '.4 29 7 5. 8 95

15 53.000 U 29 6 3. 9 ..
20 53,000 U 29 6 , 5 25

30 54,000 ,.3 29 6 .8 30
35 54,000 7 .3 29 6 8 30

" 54,000 , .3 29. 5 .8 12

Line 33a. Brownsv i lIe Ship Channel

Sept. 9 1300 2 I 49,000 6.6 30 2 61 .0 0 , . 8 '.2 .0 ON QS ... .09
2 50,000 , .0 30 2 .0 0
5 52,000 U 30 3 I .6 26

10 53,000 U 29 9 1 7 28
15 54,000 '.4 29. 8 2 • "
20 54,000 7 5 29. 8 3 • "30 56,000 7 .5 30 2 5 3 88

Line 34. Brownsville Ship Channel

Sept. 9 1220 2 I 53,000 , • 30 • 66 2 3 38
5 53,000 ,.. 30 3 3. I 51

10 53,000 , .5 29 8 2 9 "15 54,000 7 .5 29 9 3 8 63
20 54,000 ,.6 30 2 5. 0 83

30 56,000 , , 30 6 5 3 90
38 56,000 7 ., 30 7 5 3 90

Line 34a. Brownsvi 11 e Ship Channel

Sept. 9 1240 2 I 53.000 7. 5 30 3 81 • 0 66
5 53.000 7. 5 30 2 .. 5 "10 53.000 ,.5 29 , 3. 9 ..

15 53.000 , .6 29 8 .. 8 29
20 54,000 ,.6 30 2 5 3 88

" 56,000 U " 5 3 88

Line 35. Brownsville Sh ip Channel

Sept. 9 1150 2 I 54,000 U 30 2 60 6 • '0' 1.2 1.3 .0 ON ON .01 .0'
5 54,000 U 29. 8 6. I 101

10 54,000 7.7 29 , 5 7 95
20 56,000 '.8 30 3 5 • 90
30 50,000 0.8 30 3 5 • 90

" 56,000 7.8 30.3 5 5 92 .8 1.< .0 ON ON . 01 ...
500 footnotes "' ono M table.
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Table 7A .--NUTRIf:NT AND C1J'Hmt ENVIRONlifENTAL CHARACTERISTICS OF WATER 1M
THE LAGUNA kADRE ESTUARY, 1969 WATER YEAR--continued

(Results In illigrau per liter exc:ept a. indicated)•
Ortho_

Depth Specific Sec chi OiBsol ved oxygen
8'~ Hi- A_- Hi_ phos- Totalbelow conduct- Te.- disk che..lcal Che.ical trate ",. trl te phate phos-.... Tlme SUlca ••(2< Site

_ler ance ,K pera- trans- o.ygen oxygen nltro- nl tro- nltro_ ,,~"' (llicro- l\,lre parency Percent delllJlnd (S10a ) pho&-sur- CODcen- demand g'" g'" g," ...collection hour y (·C) (eM) satura- (COD) ,,~race IIho& .. tration (BOD) (N) (N' (N' (0)
(ft) ". C, 11 tion .~

1/ 11 l! (0)

Line 39. Lower Laguna Madre

sept. 9 1015 , 1 54,000 '.8 29.8 '" ,. , 92 0.6 0.6 0.0 QN QN 0.00 0.03, 54,000 1.8 29.8 ,., 92
10 54,000 1.8 29.8 ,. , 92
'0 54,000 1.' 29.7 ,.. 90
30 54,000 1.8 29.7 ,. , 92

38 56,000 '.8 29.7 ,.. 91 .. . , .0 QN QN .01 .06

Line 39. Gulf "' Me.ico

sept. 9 0935 , 1 56,000 1.1 29.6 .55 '.1 OS .6 .1 .0 QN QN .00 .0', 56,000 1.8 29.5 '.1 OS
10 56,000 7.1 29.5 '.1 OS
'0 56,000 1.1 29.5 '.1 OS
30 56,000 1.7 29.5 '.1 OS

.8 56,000 7.7 29.4 '.6 90 .7 .6 .0 QN QN .00 .0'

y DeterOllned at da ta-collect ion site.
QN ..eans qualitative test negative.
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Table7~--CHEMICAL ANALYSES OF WATER FROM THE LAGUNA MADRE ESTUARY, 1969 WATER YEAR

(Results in ailligr.as per liter except as indicated}

Hardness

Deptb Specific Bi- a<l; Cam.
Date nee Cal- lIlag- Po- Dissolved Densi ty
of (24 Site below conductance ne- Sodiua tas- car- Sulfate Cbloride solids

Cal-
Non-

water (aicroahos ci~ siua (Na) si~
OOn-

(SOt)
ciua, (g/al

collection hour (Ca) (Cl) (calcu- car- at 20"C)surface at 25" C) (lIg) (K) ate
lated)

aag-
000-

(ft.)
~I

(8C~) oe- ate
.i~

Line 3. Upper Laguna Madre

Sept. 16 1415 14 74 ,200 650 1,900 15,700 >46 4,100 27,900 50,400 9,7009,580

Line 7. Batfin Bay

Sept. 15 1515 2 4 71 ,500 645 1.890 15,000 133 4,080 26,700 48,400 9,400 9,290

Line 1l. Baf! in Bay

Sept. 15 1340 3 7.5 69,900 650 1,820 14,300 158 4,220 25,300 46,400 9,1008,970

Line 12. Upper Laguna Madre

Sept. 16 1115 3 65,200 565 1.680 13,400 129 3,540 23,800 43,100 8.300 8.190

Line i5. Land Cut

Sept. 11 1430 2 1 14 .000 155 334 2,530 40 780 4.550 8.370 1.760 1,730
17.5 68,100 560 1 .620 14,900 149 3,710 25.800 46.700 8.050 7,930

Line 19. Lower Laguna Madre

Sept. 11 1020 15 53,100 402 1,32010,800 >46 2,700 19,100 34,400 6,450 6,330

Line 22. Arroyo Colorado

Sept. 10 1340 2 1 5,270 230 113 771 276 840 1.140 3,260 1,040 814
iO 46,300 500 1,130 9,170 708 2,480 16,100 29,800 5,900 5,320

Line 25. Arroyo Colorado

Sept. 10 1055 2 1 27,000 325 649 5,680 209 1,770 9,800 18,300 3,480 3,310
16 57,100 468 1,420 11 ,800 161 3,030 20,800 37,600 7,000 6,870

Line 27, Lower Laguna Madre

Sept. 10 0815 3 14.5 60,800 465 1,590 12 ,500 150 3,160 22,300 40,100 7,7007,580

Line 29, Industrial Channel

Sept. 9 1110 2 13,5 56,200 422 1,410 11 ,400 >49 2,880 20,300 36,500 6.8506,730

Line 32. Brownsv nle 3hip Channel

Sept. 9 1400 2 J7 55,000 422 1,370 11 ,200 166 2.780 19,800 36.700 6,7006,560

Line 33a. Brownsv i lIe Ship Channel

Sept. 9 1300 2 50 ,200 420 1.240 10.000 198 2.600 17,800 32,200 6,150 5,990

Line 39. Gulf of llexico

Sept. 9 0935 2 48 55,800 448 1,380 11,300 >47 3,000 20,000 36.200 6,8006,680

Y Included in sodiUIIl-ion concentration.
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Table 7C.--ASALYSES FOR SELECTED IONS IN WATER FROM THE LAGUNA }lADRE ESnrARY. 1969 WATER YEAR

a &as per liter exc:ept as indicated][R It••• • n a ;r ,r

Deptb pecHi
ondUc:t lIIan-

IArse-.... Tiae below
ance Iron ,.- Litbi- Pluo- Boron Cbro- Cop- L..d Zioc: Sele- Cod- Or~ ,~ Stron-

of '26 Site water
<aicro-

(Fe) ness .. rid. (0)
1.. per

'Pb) (Zn) .ie .,.. .,.. aid. dide "..collec:tion hour) surface
~~C)t

(IIIn) (Ll) '" (Cr) 'CU) (As) '50) (Cd) (Br) '" (Sr)
(tt) y y "

Line 3. Upper Lacuna lIIadre

Sept. ,. 141$ 1 72,300 • • 2BO • 12 i 2. • 12,000.. 74,200 • • 2BO ••• ~BO• • 11 • •• • .. 0.240 ,~OOO

Line 7. Baffin Bay

Sept. " 1$15 2 • 7L500 • • 32. 1.2 ",00 • .. • •• • .. .2$0 "000
Line 11. Baffin Bay

Sept. " 1340 3 7., 69,600 • • 26. 1.. 7.BOO • • •• • .. .036 ,~OOO

Ll.. 12. Upper Lacuna Xadre

~pt.
,. 1115 3 65,200 -- .. ~300 -- 82 .140

Line 15. Land Cut

Sept. n 1430 2 ,
i~OOO • • •• .. .2. • 7 3 ,. • .. .04• 2.900

"
,

6~lOO • • 26. 1.. ~500 • .. , 2. • B7 .150 11,000

Line 19. Lower Laguna lladre

Sept. n 1020 1 ~OO. • • 16. • 35 , .. • 7,400

" 53, 100 • • 16. .. ~OOO • <3 7 •• • " .062 7,600

Line 22. Arroyo Colorado

Sept. ,. 1340 2 1 5,270 ,. ro ,.. . 0 LBO• • • • •• • 3 • :450 5,200,. 46,300 8. 2,100 26. .8 5,300 • 7 2 3. • " 10,000

Ltne 25. Arroyo Colorado

Sept. i. 10$$ 2 , 27,000 • • iBO .. '00• • 7 2 2. • 26 .420 6,800
1. 57,100 1. • 26. .. 4,800 • 11 • 2. • " ,074 ~ ...

Line 27. Lower Laguna Madre

Sept, ,. 0815 3 1 60.800 2. • 2•• • 13 2 3. • 9.200

" ., 60,800 2. • 2•• .. 5,200 • • , 2. • <3 ,O~6 9,000

Ltne ". Industrial Channel

Sept. • 1110 2 l3.S ~200 .. 4,200 -- 57 .0.51

Line 3'. Brownsville Ship Channel

Sept. • "00 2 37 55,000 .. 4,700 -- 3. .140

Ltne 33a. Brownsville Ship Channel

Sept. • 1300 :»0,200 .. ~500 -- " .116

Ltne 3•. Gulf of Mexico

Sept. • 093.5 2 .8 55,800 .. 4,600 -- " .056

Y Results in • illigrall$ per liter .
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