
Table 7 D.--INSECTICIDE AND HERBICIDE ANALYSES OF WATER AND SEDIMENT
FROM THE LAGUNA MADRE ESTUARY, 1969 WATER YEAR·

Micrograms per liter

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

c: ~ ~"tl

hour) .~ .c .c .~ <lJ f-<
c: ... c: u u x c: x ,
.~ "tl .~ OJ OJ 0 OJ '" <lJ '"... ~ ... '-' '-' 0. "tl , > .
"tl '" '" f-< <lJ "tl 0. 0. <lJ c: '" ~ '"~ '" '" '" .~ c: <lJ <lJ .~ . .~ .
..: '" '" '" '" '" :r :r ...J N en N

Line 6 site 2. Baffin' Bay

Sept. 15 1630 Water 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Sediment .00 2.2 5.4 .00 .00 .00 .00 .00 .00

Line 7 site 2. Baffin Bay

<0 Sept. 15 1530 Water .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .05
Sediment .00 .00 .00 .00 .00 .00 .00 .00 .00

Line 11 site 3. Baffin Bay

Sept. 15 1750 Water .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
Sediment .00 .00 .00 .00 .00 .00 .00 .00 .00

Line 22 site 2. Arroyo Colorado

Sept. 10 1340 WaterY
__bl

.00 .00 .00 .00 .00
__!y

.00 bl
.00 .00 .02

Sedimentcl .00 2.0 5.1 .00 .00 .00 .00 .00 .00

Line 25 site 2. Arroyo Colorado

Sept. 10 1055 Water .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
Sediment .00 .00 .84 .00 .00 .00 .00 .00 .00

al H2 S odor.
hi Not detectable due to interfering sulphur compounds.
(51 H2 S odor; Qualitative test for parathion, methylparathion, and diazinon negative.





WATER STAGES IN THE ESTUARIES

Celestial tides along the Texas coast vary during a
2-week period from diurnal to semidiurnal. The tides
generate variable water stages in the estuaries and cause a
cyclic exchange of water between the Gulf of Mexico
and the estuaries. At times, however, winds or
streamflow exert a greater influence on the estuarine
water stage than celestial tides; therefore, at certain
water stages in the estuaries, flow during one or more

tidal cycles may bp. constantly out of the estuary or
constantly into the estuary.

All water-stage recorder sites in the estuaries are
shown on Figure 22 and are numbered arbitrarily for
convenience. The data given in Tables 8 through 15
represent peaks and troughs in water stages caused by
tides, wind, or inflow.

·93·



EXPLANATION

0
\~

t~• "....

I
~

0 " " " ".,

... OaiIJ .alt.-qual,t, ocmplft;j si'"

SiM ordu. _ used on U S Geolo;itol S......,
oo:lle. dICltel to< Tuo$ 1969, Pa.II<;:n(I Pa,1 2:
<nil sflo""'IITobln 8-16

l:8 SlI" indu l'IUll'lM. uwd '" Tobln 8-16

• C«ltlnuClUS...cte.· IIoge ",~der "Ie..
8-162!>

"IEXICO

Figure 22

Locations of Continuous Water-Stage
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2000 1.6
2400 .5

0700 1.0 1900
1300 .7 17 0200
lBoo .9 1000
0100 .0 III 0300
0900 1.2 1100

1800 I.~ I' OHoo
0200.6 1200
1200 Z. 8 2100
0400 1.0 20 !>tOO
1200 1.7 1400

0100 .1
1400 1.2 26
2200 .8
0300 .9
0800 .0 27

ls.oo 1.0
0300 .9
OllOO .1 211
1600 1,2
2100 .7

0400 1,9 II
1100 .7
1600 1.8
2200 1.3
0300 2.1 12

0800 1.1
1700 2,1 13
2200 1.3
0400 1,8
nOlI .0

2300 .2
0600 1.3
1300 .6 18
1100 .8
2400 -.2

2200 d.S 21
0300 .7
0900 e.728
1.00 1.4
2200 ..1.2 29

0600 .3
1600 1.6
0700 .2
1900 1.8 30

.8 25...

.9 26....

. "

.9 14
~.1 IS,.-,...

1900 1 .• 6
0900 +.1
Os.oo .6
1200 .0
1700 .9

0-100 1.1
1200 .4
2100 1.3
0100 1.3
131>tl .4

:; 10.,
.5 11

L>

-.4 21

•..
.6 22.,

1700 .8
2400 .4 23
1900 1.1
0200 1.124
1600 2,0

0700 -.4 18
1700 1.0
2300 1.3
0&00 -.2
0700 3.3 i7

lOGO 2.1
lSOO 3."
2300 2,1
0100 2." 18
0IlOO • S

lBOO 1.3
2200 . ~
0300 .8 19
0800 -.11
1700 .7

0500 1.1
nOlI .1 20
2000 .9
2~00 .4
0600 .1

0200 .6 12
0900 1. 1
1600 .4 13,- .
0400 _1.2

1.1 6-..-....., ...
.0 10..

1.2 11..

....,
1.1 20

.1 21...

.4 22

".,
-.1 23..

..,-.,
1.2 16...
•

1.4 17...-.,
L>
1.2 HI

-.......,
.2 19

L>

..
1.0 2~....,
L'
1.4 25..
LS 26,
L>

.2 21
1.1 28

L'.,...

-........
_.115..,

0200 1.1
1000 -.1
Hoo .9

1700 1.2 12
2~00 1.1
06110 -.3
1300 .913
2~1IO 1.314

"'00
"00
"00­",00

"",-
'"00
"00
1900

0400 1.6
1100 .1
I!IOO _9
1000 -1.1
1900 .3

0500 .6
1200 -.~

11100 .8
6 OHoo 1.1

1200 -.3

0100 .9
1300 _.6
2100 .6
0600 . B
1300 .1

22 0900
..00
"00

23 0400
.~

1700
"00

2.. 0400
"00
"00

1.2 2400
-.1 12 0600
.8 1400
.3 2000

1.3 13 0700

0900 -.2
Is.oo 1.1
011>tl 1.6
141>tl _.6
1800 .0

1100 .6
0100 1.9
0600 .6 14
0100 .3
OllOO _.5

1-100 _.7 2400
0400 .5 9 Is.oo
1400 _.~ 10 llOO
Os.oo 1.1 231>tl
Is.oo _0 11 0500

011>tl ",II
0500 -.5
llOO -1.3
1600 .2
0400 .6

1100 _.7
1600 .5
0200 .8
1100 -.3
0100 1.0

20G0 .9
0400 _.1
1300 ~1.2

2200 .0
0800 .2

0300 2.1
1200 .~

1!tOO 1.7
0300 2.0
1.00 _.1

2300 1.1
1000 -.3
2.00 1.6 21
1200 -.3
1900 1.5

0900 -.7 29
1400 .5
21l11O .0
0100 .4 30
0700 _.>

1.00 .9 31
0100 1.4
0800 .3
1900 1.4
1000 _.1

1700 .2

1600 .1 17 0100
2.00 .7 1000
11700 -.2 1600
1.1>tl .11 It 0300
0100 1.2 1100

0900 "_I 110\1
Is.oo .9 l' 0400
0300 1.3 1200
0900 -. I 1800
161>tl 1.3 20 O~OO

1600 .3 15 0800
200II.0 1400
0100 .3 16 0100
11700 -.7 1000
1.00.4 1400

1400 _.5 2> 0400
0200.6 1600
l!>010.2 2300
2400 1.2 26 11600
06011.8 1800

1200 I.Z 27 0100
ll1OO.' 0100
23011 1.4 1900
0600 .8 28 11700
1700 1.7 2100

-..
.5 23...-..
.1 24

..,
_.~ 25....
_.2 26........
1.1 27...

.0 211-.,..
_ .• 29.,..
1.1 30.....
1.3 31

.....

.3 IS..,..,....,

.5 16...

.7 11

..,..
1.4 It-...,
-..

-1.7 19.,
.6 20-..
.S 21.,

_1.2
.3 22..

-.4 10..,
.9 11...

_1.6 12

-.,
-.1 13-..
.814..

< ,......,..
-....-.,..
1.0 5

-.....,..
.,...
.,

-_~ II..-.,..

.­"00
"'00
..00
"00

1.. 0800
1.2 l!>00
1.3 3 0200

.4 1300

.8 Is.oo

.6 1900
-.4 30 0200.. -.6 2000
_.2 2100

1.5 1300
,6 10 00400
.11 141>tl

I. 7 2000
1.0 11 Is.oo

1.6 2100
.3 12 D3I>G

1.~ 1400
.3 13 0600

I.~ 1700

,~ 2200
1.9 I. 1100

.7 1600
1,9 2200

.9 l!> 1400

2.0 1700
.11 16 0100

2,2 01100
1.2 Is.oo
2.0 2000

,6 17 0200
1.2 0700

.9 Is.oo
1.4 18 0800

.8 1700

1.4 19 0200
. 9 081>tl

1.5 1600
.920 021>tl

1.6 1000

. 8 1600
1.521 0100
1. 0 1100
1.4 1600

.• 22 0400

1.2 1200
1.0 1800
1,223 0400

.2 1300
1.4 181>tl

.11 2II>tl

.6 26 0800
-.8 1600
1.1 27 Oll>tl
-.4 1200

1.2 28

-.'
.9 29-...,

1.5 24....,
1.6 25-..

"•,......
•.......,

U

3 ().l00
'00'.~.
"00
0200

31 0100 .7
0900 .5
UOO .9
1900 .3

"00
13 O:loOO

"00
14 Os.oo

»00

..00
"00

22 0300.­.~
23 0400

"00
..00

24 0300
"00,­

25 0600
"00

26 os.oo
..00

27 0300
..00

28 0200
,~

"00

29 1000
"00
"00

30 1300
,~

.­..00
0000
"00
"00

~OO.­.­1100,-
10 0200

..00
11 0300

..00
12 0200

U 0200
,"00

16 11600,­
17 0300

,-
18 0400
.~

»00
"00

19 0300
.~.~
"00

20 0200

.~

»00
"00

21 0300.-

Note' !IO " ..bl...ecord lor .r".... tb."""b S.p....."..•.
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Table 8<:.--93. ""bl_ ...... U Texas l'Qlnt. nur Su,l_ ....... Tex.

LOCATIOS,-- Lxt 29'~O'~" IQnl< 93 .\.0"17', Qn concee'e pHe r>eH l."d...... end of "ext jUly, .bou' 4 .>l •• • """.eu' of city Qf Sabine ....... Hller.on Co.

£XTIlI:ll£S.- 1968 .... ,er yUr: ..x,."" elev.l.on 3.~ reel, June 24: ..101.."" -3.2 'ee., u.y 27.
1969 nUe yexr' .... xi ...... elev•••oo ~.O reel Feb. 14: »10''''''''' _2." 'ee•. So•• 21 .nd lIo>c_ 23

Oc'obu Sove.ber Dooc ...bu Janu.ry Februuy llarch April lIay JuDe July Au~.t s.,pl ...ber
~yT~e9t••eDooyT~SI.geDooyT~8t.~DooyT~St.ieDooyT~9••~~yT~~~eDooJT'_SU~DooJT~91.geDooJT~SU~Doo1Ti_St••eDooJT~St."DooJ~SU~

"'00 ... .~
,~ LO ,~

1800 -. ,~,
"00 ... "'''".. ... 0700

,~ -1.0 '00." .. U '00'..00 ... ,
"'''" .. '-' .".

"00 -., " ..
"00 U ,~

,~ ... ..""00 '-' .~
,~ -1.2 "00
,~ U 2100

,~ ... -'"00 '-' ,~

'"00 -1.3 " ...... ,., ,"00
,~ , • "00

1,6 20 ..00 e2.9
0 ,~ .. ,,.. "00 ., ,
• '"00 "1.9 21 0700 , ,

- , 1200 '-'

'" "00 "
,, ,"00 "U '" .... '-', "00
,... ,~ ,.,

.8 2J ",00 ...
'" ,~ .,, ,~ , ,
U " .... ...
• 1200 ; ,... ,"00 •

" " ""
, ,

'" "00 ,
• noo , ,

, ,
" "00 .,... " .. , ,

2 ,0 27 "" •,
" .~

,
" "00 -.'... "00 , •
1.8 29 ~OO '-'- , .~ "... 1700 ,-, "00

,.,
1,6 30 ~OO

,
- , "" 1:6... "00 -.'-..
'"-.....

,.,..,
- ....
'-'..-..
'-'
'-'
U

-..
'-'
'-',.,.,

1800 I.~

0100 ~

0.\.00 1.2
1200 _.9
l!lOO 1.8

2300 1
0:\<)0 1.2
1I00 _ 1
1!lOO 1';
0:\<)0 1.3

1.. 00 _.8
2200 I.~

0700 1 2
1.\.00 - 8
2300 I. 5

2000 el.5
0400 e2.4
1000 ..1.6
1700 e2.8
21>00 e2 2

" •
".,
'.'

1100 3
1800 I.ft
2300 .1
O~OO 1.8
1100 _ ..

0800 1 I
1600 _.1

0100 1.9
0700 I."
1000 1.8

1700 _."
0200 2.0
0600 \.6
1I00 1.9
1800 .2

0200 2.4
0700 1.8
1200 2.2
2000 .3
0300 2.J

0800 1.6
1200 2.2
,~ ,
0200 2.\
\000 I.~

1'100 2.1
2100 1.0
0300 2.2
0900 1. ..
\600 2 ..

'-',,.,,
" , '"...,
l.~ II- ,.., "
1.6 13-..
'-'

'-'
-.~ 1'1

'"'"-,
2.2 U

'"'-'-.,
1.9 16...
- ,,.
1.4 17,..
-,
'"l.llt1...-,
,..
1.3 19,.-,
'"

1300 1.1
2100 _1.0
0<00 1.8
1000 1.1
UOO I.~-....,...-.
2200

• ~"

""""""• """",,,.
""'" ""
"",~

" 0100
0100
I~OO

""" 0300
0800
1'100

""
" ""\100

""" 1000
1700

" ""0700

'""1800

" 0300

1'100

""" 0300
0800
1200

'""" """'""00
'"00

" "'""'00
"00
"00

'" 0000

"00.."
" """""00

"00

'" ~"
"00

"""00

'" """00

"""00

" ""
"00
1800
'"00

" ....
"00

"00" ..
" 0400

"00" ..
" ..

'" ~OO

1300

" "'00
"00

" ..
" "..
'" "'00

"00

" "'..
"00
"00
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'''er ...... u ' ... t. abe•• or ....1_ (_) _n _a 1._1; Tt.. U eo.tnl ..._ ....0 'htar T... r O<.uoMr 1"7 to ""I_r 1M•.

o<'l_r JIo_r DK_r .l'a....rJ' ~noarr ..relI April "r .l' .Ial
Dar Ttae n .... Dar~ .t.... lJIt,r 7t.. S..p Dar n- St... Dar T'" ..... Dar n- s ..... Dar Tt.. '.ap Da, Tt.. ........ Dar T="••• Da, 7 ...'.",... IlIIr ;:-~ta•. 1lII:-;:"*-'i~ ••

I~:: u ~ : : : 12~ 0\: : : 1 ~~ !:~ 1 ~:: _~:~ I = I:: 1 :: ~:~: := !:: 1 ::: ~:~ 1 :: U ~~: 1::
1100 1.5 I • • 1_ I.li S • • 1_ 1.1 1700 •• 1400 1.1 _ 1.7 _ 1.. 13,00 1.1 1_ _.4 1_ _.s
1_ _.1 4 • a •• 4 • a 2 11M _.4 2100 -.11 :t100 -.1 0100 _.7 1_ .• 1_ 1.1 21.. 1.11 UOO 1.1
12M 1.0 I • • ~ 1.4 I • a 1_ 1.1 2 0_ .1 1..- I.S _ 1.. _ 1.4 DOO .4 2 02.. 1.1 I _ 1.1

-.'u,..,....

.,..,.,.....,

........,.,
'-'
..,,..
-.''-'...
,.,
-.'........,
-.'......-.',..
-.'...-.'...

,....,..
'-'.,

..,...........

'-'..,
-.'..,,.....-.''-'..,..,

......,......,...,...,,....
'-'.......
'-'

.,
'-'.,.....

u..,.....,.....,....,,....,

...
-.'
'-',..,..
-.',.,..,...
-.'

.­.­,,~.~~,-.­n~. ~~

n~,-

_.2 0_
I.S lIDO
_.2 It OSlO
2.1 Cl'l00
_.S 1:100

I.S I'..,
2.4 so.,..,

.0 11 0100
1.0 120D
1.1 1_
_.2 ISOO
1.. 1. OSOD

.S 1_
1.:1 2_

.7 IS I_
Ll 14 0400

.1 14M

1.4 15 0100
1.1 1_
1.7 nOD

.4 I' 1_
1.1 1100

-.4 1_
1.' 10 0400
1.1 11001.7 1_

.0 2200

2.0 1_
-.4 20 DSOO1.' 0_1.S 1_

_.1 2_
1.121 DOD
1.2 .-
1.1 lSOO
_.4 1_
I.IU 0300

1.2 1_
1.. 1500
_.. 2100
2.1 n 04001.2 _

u-.'1.214...,....
I.' IS.,,....
I.' 21..,....,
2.2 27..
'-'
1.7 21,...,

,..
-.'u..,,..

,..
-.',....,,..

1.1 II.....
., u...

..,
-.',..
-.',..

1_ _.1. MOO
OSlO 2.. 0_
1300 1.7 I_I__1.0 1_

OSlO I.. 0400

.­U~,---

090D 1.5
1400 2.0
1000 -1.1

• NOO 2.S
1000 1.4

, .
.3 3D,....

"

-.',..
. 11 to..,,

.0 Sl UOD -.1
1.1 UOO 2.2

1.0 1201
1.11 2_
_.2 IS 02002.1 _
1.1 1_

..,
1.721-,
'-'..,
1.117

-.'..,...
I.S 21

1.0 IS 1100
1.' 2tOO

.618 0700
l. 7 1100
1.2 1400

1.8 17 1700
.1 UDO

t.7U 1700
1.1 I' OSlO
1.4 1_

-.1 20 02001.6 2 _

.0 II 0lI00
1.1 1400
_.2 2DOD

2.0 II OSOO
-_. 0700
I.' 110D
_.7 2_
I.on 0:100

..,-.,..
1.4 24••
-.',..
1.1 IS
-.',..

,...,
1_7 14..,..

1.' _

.7 1_
1.5 2SDD
.• 3 I1DO

1.' 1400

.,.....,....,
,..,..,..- ,
u

I.S 1100
1.1 10 01100

_1.1 1100
1.' 1_
1.1 ::1100

1.7 11
-I.'...
-.'
2.0 12

..,
-1.2..,
_1.4,..

0_ 1.S
1200 1.11- -.'0:100 1.01__1.1

,,~

,,~u _

n.
IS 0_

n~
,,~,­
~.
,,~

-.1 _

I.' lIDO
.1 noo

1.1 , DOO
.4 1_

•• 0100
l.t 0_
-.:1 lIOO
1.1 1_

.1 • 0:100

.. ­,-,­
,,~

" 0700
,,~

n~

2.1 _
_., I4DO
2.1 2_1.1 IT 0_
-,I I_

I.' 1_
_.1 2100
2.' 21 0100
1.3 1000
I.S 1_

1.1 II 0100
.S 1_

1.0 II DOl-.1 1 _

2.S IS 0400

1.1 1_
1.0 IS 0lI00I.' __., 1_
1.1 1100

.• II 0200
1.1 0700

.1 ISOD
1.' 2100

•• 11 OSlO

1.1 0_
.1 1_

I.S 2400
.1 It 0700

1.S IODD

.1 1100
1.1 1300

.S 11 1700
I.' 20 0200
1.1 1_

,..,..,..
2.1 11,.,

,....,.,.,,..

..,....,.....

-.'..,.....

-1.0 I 0400
'.1 1100I.S • 0_

·1.1 2100
2.4 10 0100

...-.'2.' 14,.....

...
-1.S..,
1.1 14-.'

.• 1300 1.4
1.11 1_ -1.0

.2 I ~ 1.1
1.' _ 1.1

.11 1100 1.5......,...
2.11 10...,....
1.4 11..,

1.:1 :I DIDO
_.11 1_
1.1 _

.5 I _

.• 1700

-1.0 :tIOD
1.1 I NOD
1.1 1100
I.S 1__.1 ,_

t.1 01001.3 1_

1.9 1_
1.0 7 OSGD
2.0 0100

-.'
2.024..,
1.' n-.',..,..
1.1 H-.',..
1.0 27,..

_1.4 21,..
~.,

1.1 I' DtOO
_ .11 0_
1.5 1700
., '400

I.S 10 OSOD

.0 1200
I.. 1_

.S U 0400
I., 1_

.11 22 D)OO

I.S ~., ­1.123 _.. -
1.4 1100

...
.• It...

-1.4 3D......
-1.0...-.'...

1.7 I_
I.' 12001.'14 _

-1.2 1700
2.5 2_

1.. 15 0100
-1.0 lIDO
2.:1 1100

_1.0 UOD
2.0U _

1.1 12
-.',..
1.11 U-.'

.,

,.
1.11 It
-.',...,

..,
-.'2.0 17..,
-.'

.413 _

I.' 1100
.0 HOD

1.1 I10D•• 14 _

1.1 I _

.7 1100
2.1 1__., 1_
1.1 _

•• 1200
. 1 1700

_., ::1100
1.4 1 0100
1.2 1200

_., 21 0700

1.' 1400
1.1 1100
l.t 1:100
_.2 21 01100

-.5 J300I.' 10 _

-.S 1_
2.1 1_
_.:1 2400

1.'21 _.. ­1.. 1_
-.2 22 CIlI:OOI.' _

.......,..,,..

,.........,..

.....,I., SO

-.'I., "

.....,..
-.'1.4 10.....
-.'1.4 II.....
-.'
1..12-.',..

.....

.t IS.......,.. ",....,..
-.1 n
u-.'..,

.4 21

,.,.,..... "..,

......
1.1 U-.',.,

1.7 1300
_.1 22DO
1.0 U Cl'l00.. .­
1.4 l' .­

.1.1 1_

I., 11 OIDO.. -I.S 1_
-I.' U 0200

....
-.'.,
-.'

_.. 2_
1.1 10 0lI001.3 _

1.11 noo
.0 ,_

1.4 1100 .7
.1 1_ 1.2

1.0 2_ -1.0
_.1 3D _ 1.4
I.' 1_ 1.0

_.7 1200
I.S 1_
1.1 • 0100
_.. 0700
1.' 1200

_.7 1_
1.1 IDOD

.1 I 0200
1.2 1100
_.2 lIDO

1.2 1_
1.2 0300
_.1 1200
1.1 ISOO

.7 I DIDO

u , "...
-.'..,

. , 21....,..,
.1 II

1.1 11

-.'.,
_1.1 II

_ .1 1100
1.4 IS 0_
-.S 1_
1.4 lIDO
_.S 1300

• II _

-1.0 1200
1.4 lIDO

.4 2SOD
I.' 17 DIOD

_.4 I' OlIO1.' _
1.0 19 0200
1.4 12DO
_ .4 20 O4DO

2.0 1200
1.1 1700
I.S noo_ .121 _

1.0 1100

1.1 1400
_.7 IIOOI.S 14 0_

.0 1_
I.' lSOO

1_ .1
2400 -1.2
0700 1.1
1_ .S
1_ 1.0

_ -1.11

0100 1.4
1_ .11 212_ .•
0400 ...1.0

.• IS.,

.,
_.11 24

1100 .S0_ ...1.0
1200 .1
1_ .4 IS
1100 .•

Cl'l00 -.'1_ 1.2
1_ ., Ii
2400 1.0
0700 -.~

.­,­
~~
,,~

,,~.~~..~,­.~~
,,~

1.1 1000
_.1 1_
1.11 1100

.0 11 0400
1..2 1100

-.'1.2 1100
.0 17 01100

1.11 1100
1.1 1700

1.1 2.100
.11 11 Cl'l00

1.. 1200
1.1 I_
Ll UOO

.S I_
Ll 1700

•• UOD
1.7 • OSllO

.1 1400

-.419 _
1.7 1200
1.0 1_
I.S 2400
_.110 _

1.014 0lI00
I.S _

_.7 1400
1.1 1100
-.1 11 0400

-.'......
1.7 II
-.'

.....,....,.........
-.'....

.li 10 0_-1.1 _

1.1 1700.. ­1.1ll _

I.S _

1.013 CIlI:OO -1.0 1_I., 2_
_.7 1_ .. 13 OJDD
1.7 IODO -.2 1_

...
-1.7 24........
_t.1I IS,...,..
-2.0 28

1.4 11
_1.S......
1.4 II

_1.1...
-1.11 I].....

-I.',1 11

-.'_I.,

....,,..
_.4 27...

OSlO -1.2
1400 .5
0400 _1.5
1300 .1
2300 .5

0100 _1.5
1300 ..1
0100 _1.1
1300 .•
1_ .4

,,~

" 0700.­,­
,,~

II 0700
,,~

,,~

27 DOO.­
,,~

,,~

21 OSlO­,-
,,~

II DOl.
,,~

,,~

20 DDO­.­.-
" ­.-n ~~

n~
,,~

n~

n~

,,~

,,~

11 0'f00
U~

,-
II DOl­.­,,~

1.7 1_
.1 noo

1.4 14 DOl
_.. 1_
t.1I 1_
1.0 2100

150 DOl,­,­
,,~

II 0_
n~
,,~

,,~

17 0_

..
1. S II

_1.0......
_I.' 12........
-1.0 13

."•1 4 10

-"..... -_1.1 24001.ln _

.7 1_
1.' II DlOO

-.'......
1.1 SO

-.'

...-.'......,..
-.'..,...,.

1.' 11
-.312
2.413
_ .• 14
l.li IS

-.2 18
1.' 17

.S n
1.' 11
1.0 20

1.1 21
1.0 :t2
2.1 23".I.S n

.4 IS...
_1.7

.S 17
_1.0

2.0 1700
I.' 1100_.• n OSGD
I.' I_
Ll 1_

a I OSllO
U~,­

I.li li 1300
.• noo

"
"""n
"
"""""
"M
"

,,~

II 0_
,,~.­,,~

" ­,,~,,~

,,~

2300 1.0
0400 1.7
1100 _1.0
_ 1.71
ISOO I.S 10

1.3 1400
_ .4 noo
1.1 • 1_
I.S 24001.1 • _

U~U _

,­,-
13 0100

~~,­.­,,~
14 0700.-IS DlOO­.--

-.1 1200
2.0 1700
1. S 10 0100
1.7 lDOD
_.S UOO

1.. 1_
1.S UOO

11 0'f00
U~,-

.,

.....................,,.....
,....,..
-.'...

1.1 II
1.0 7., .
2.0 I

. S10

1.011 4
.• u

2.213
.214 15000

1.1 2_
.1 2400

1.1150 0_
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. 8 2200

-1.3 18 0700
.9 2300

-1.1 19 0700
1.0 lBOO

-1.1 2'100

2300 _1,8
1000 1.0
2400 -1.2
0900 1.0
0200 -.6

".."00
.~

"00
"'00

1700
.~.=
.~.=....
.~....
1900.=
"00

,­....
,~.­2100

~oo

"'00.­",00
~oo

1.0 8 0300,-
t.O 1100

"..noo

...
-1.0 15

"-1.2 16..
-1.2 17.,
-1.2 18..
_.1 19..
-.1 20

•_.5 21.,
_.'1 22.,
~.,

.1 23
~.,

.,
~.,

.2 2'1
~ ,

.1 25

_1.0
.2 26..

-1.3 21.,
_1.6 28..
_1.829..
-2.030

~ ..
.8 \0

~.,

• n..
_1.0 U...
~1.3 13...
-1.2 14

_i.O...
~ .....
~ ..

0600 1.2
2100 -1.3
0800 1,5
2200 -\.1
0800 1. 5

..00
",00
..00
2300....
2200­2400
HOD
"00

.,
~ ....
~ ..,
~.,..,..
~.,

,4 22 noo
-,1 2400

.2 23 HOO
-,8 H (1'200

1 1100

,3 25 0200
.5 HOO

_.6 1800
1.3 2200
_.528 0300

1,1 1000
-1.'1 1100

.'1 27 0200
-1. 5 0600

,~ 1000

-1,~ 1600
.~ 28 0300

_1.3 BOO
.5 1100

-1,129 0100

.~ 1900
-1.\ 30 0500

.3 1900
_.931 0600

.5 2000

~.,

~. ,
~.,.,
~,

.7 12
-1.6 13,
_1.4

.714

_1.2
.8 15

~1.2

.8 16
~.,

.1 11.,
.6 18

~ ..
.8 19..
,4 20
~,

,121
~ ..

.0 2300
-1.2 6 1000

.4 2300

.\ 1200

.2 2400

,"00
"00
"'00
~oo

"00

2200 -1.3 1200
0700 .8
2100 -1.5 1200
1000 .6 10
2300 _1.6 11

0900 -.5
1500 _.1
2000 -.9
0500 .4
1000 _.1

.~

"'00
~oo

uoo
"00

_.\ 1000
.6 0200

~.1 1300
.3 9 0200

_.7 1400

1,2 10.,
1.1 11
~ ..

.9 12

~ .,,..
~ .
,.,

",
"

-1.0 26 0400
1.0 1100
_.721 (1200

.8 1200
~1_0 28 0500

'.'
-I.~

.2 29
-1.3.,

.8 U 0400
_.8 1000
1.2 1500
I.~ 2000

.0 16 0500

1.0 1000
8 1400

1,0 2000
_,3 17 0500

,1 2100

.2 18 0400
,7 2200

_.4 19 0800
.2 2100

_.720 0800

-.1 2300
_.921 1200
-.6 2300

-1.2 22 1200
.2 2300

.0 23 1300
_1.3 24 0100

.1 1300
_1.3 2~ 0100

.'1 1300

_1.3 1900
.2 30 0200

-1.1 0100
.0 1200

-1.3 1900

-1.4.,
-1.0 13
LO

-1.0

U
-1.5 14.,
_1.4..

..00.=
"00"'..
~oo

..00
",00.=
2300,-

",00
..00
.~

0100
~oo

"00,­
~oo

..00
1600

"'00
~oo

'"00.~
"'00

.­'"00
"'00
..00
~oo

"..",00
~oo

HOO
1600

2400....
HOO

"..
"00

.~

"00
..00....
liOO

"..
1.0 21
~.,

i.2 n

u..
".,
U

•
".,
",.....,..
U

~.,...
1.1 11

"~.,..
.3 18

LO.,
.'
.\ 19....,

U
.3 20

...
U
~.,

"~.,...
_.4 10

"_.6 H
1.6 12

~ ..
1.7 13
~.,

2.8 H
~ ..

~1.0 23 0100
.8 1400

_1.0 2400
.8 24 1200

-1.125 0300

.7 1200
_1.026 0100
1.0 1300
-.921 0300
1.0 1200

~.9 28 0400
1.0 1400

29 0400
..00

30 0600

...
~1.2 15
LO

_8 16
LO

'HOO 1.2 2200 .9
0900 -.2 3 0200 1.2
1700 e.9 0900 ~ ••
0300 ..1.0 \600 .9
0900 -.1 (1200 .8

"'00
..00
'"00
..00
"'00

.=
'"00
.~

..00
U..

'"00
"'00
..00
'"00
.~

"00
.~

"'00
1400
",00

'00'
2300
..00.­1800

",00
0>00
noo...,
..00

~oo

"...~

"'00,-

•.,
~.,...,...,...,..

_.1 21....
~ .,
1.2 22

.0 23 0100
1. ~ 1400
_ .• 24 0300
1.4 1400
_.~ 25 0300

1.2 1400
_.726 0400
1.4 1600
_.6 27 OWO
I.~ 1800

28 OWO
"00

..
~.,...

.7 18

•
~.,..

.1 19...,..
~.2 20........

..
~ .....
~ ..
1.2 10

~ ..
1.4 II

-l.0
1.4 12

_i.2

1.1 \3_I.'
1.7 i.

-1.0
1.7 l~

-1.0
1.2 i8..,
~ ..
1.0 17

2000 1.6
0800 _.8
2000 el.2
0900 -_9
2200 1.2

1000 -.9
2200 1.0
1000 _1.0
2000 .1
1200 _.1

,...
..00
1300
1400
,~

~OO

~OO,..,
~..
"00

~oo

"00,­
..00,-

..00
"00.­2400
.~.

"00
"00
..00....
"00

,~

30 0600,=
31 0700,=

. 7 2~
~ .,
.,

-.9 26,

.9 i900

.~ 12 'Hoo
1.1 1900
.3 13 0500
.1 1600

.~ 14 0500
-.1 1100
.~ U 0600
.1 1100

_.6 16 0700

-.721 0400
1.1 1800
_.8 28 O~O

1.4 1700
29 0600

1.2 2300
_.1 9 0600
1.2 1200
_.6 2200
1.2 10 0300

-1.'1 Ul...
-1.720

"_1.0

1.8 21
~.,

L>
-1.1

.7 22

_1.2..,
-.2 23..
,..

.2 24,
~. ,

~ ....
e-.2

.8 H..

1800 1.0
0600 _1.2 11
1100 1.3
0100 ..~1.~ 18
1900 1.1

",00
1100
"'00
"00
"'00

"00
"'00
0100
"00
2200

2000 1.4
0900 -1.3
19O1l .8
0900 ~1.~

2000 1.0

0900 _1.1
2000 1.1
1000 ~1.0

2'100 ..1.0
HOO -.9

,=
.~,=
2100,-

~ ..
1.1 28
~.,

.0 29.,

2.2 aoo
_.3 1700
1.0 2200
_.8 14 O!>OO

.1 1200

_.~ 2300
.7 l~ 0700

-.3 l~OO

.6 2400
-.1 16 0700

_.1 11
U

.4 12

".2 13

.830 0700

.2 1700
1.4 31 11600

.0 \700..
~,

U
.'

U
U...

u
••
~. ,
U
_.~ \I

'".2 17...
.~ IS..
.7 U...
.2 20

U
LO 21

U
. 3 22

e1. )
-,1 23
U

-1.3 2'
U

_1.6 2)
U

-1.7

1.2 26
_1.5

U
_1.2
1.3 27

2llOO 1.3 2300
(1900 _.~ 1200
1900 1,6 2300
1000 .1 10 1300
2100 1. 1 2300

'"00
1700
~OO

~OO

..00

..
~ .....,..

2.0 1900
. 8 2400

1.9 17 0700
.9 1500

2.1 2000

1.8 18 0100
1. 9 0700
1.1 1700
1.9 19 0800
1.3 tWO

1.6 20 0900
1.1 1SOO
1.8 21 0800
1.0 2000
1.9 22 1000

I.~ 2200
1.8 23 1000
.~ 2200

1.9 2~ 1200
1.6 2300

.1 2~ 1300
2.0 26 0100
-.3 I~

2.0 2300
_.6 Z1 'HOO

2.2 0900
_.8 1600
1.8 2~00

-.8 28 1900
I. ~ 2200

-_8 29 0500
1.430 0100
_.~ 0100
1.3 1400
_.'1 1800

1.4 \I UOO
.3 2300

1.7 9 1000
1.5 10 (lIOO

.1 1300

1.6 2300
1.3 11 1300
_.2 2300
1.8 12 1300

.0 2400

2,013 IMHl
.3 2400

1,914 l<l.OO
.0 2400

1.815 a.wo

1.6 1800
• .f 0200

1.3 ~OO

. 9 1800
1.6 S 0900...
U.,
U...

.,...

." 16...,

"'00
,"00
"00
,"00
"'00

0300 1.6 0\100 -,I
1300 1.4 1600 9
2100 .1 2400 .6
G400 1.1 3 0200 .8
0_ .8 0800 -.3

..00
",00
"00
~OO.~

.~

,"00
~OO,­
\200

"'00
"00
",00
"00
"00

"00
"00,­
~OO

"00

~OO.=
~OO

"'00
'"00

"00
"00
.~

~OO

1600

",00
0300.00.
1700
2400

0200
"00
1900
0300
UOO

'"00
.~

uoo
"'00
UOO

u

'""

"'
"

"
"
""

..
"

1900 -.2 1:.00 .0
2000 -.3
2400 _.2

3i 0800 ~I.O

lWO .0

2000 _.4

24.00 .6
31 0300 .9

HOO -,2
2100 1,0

No uuble record.
b ntu .use continuously taIllo•.

bte~ '''11"" continuo""Iy ching.
• flo.lIlatcd
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SELECTED HYDROLOGIC RECORDS

Climatological Records

The climate of a region plays a great role in
estuarine water quality. The types of climatological data
available for a 5O-mile-wide band along the Texas coast
are shown on Figure 23.

Tabulations of daily precipitation, temperature,
and other data are published monthly by the
Environmental Science Services Administration (1969).
Monthly summaries are published annually
(Environmental Science Services Administration, 1970).
For the period 1931·60, monthly and annual data are
summarized in two U.S. Weather Bureau publications
(1958,1965).

Continuous Streamflow Records and Daily
Water-Qual ity Records

Streams along the Texas coast lie in the flat coastal
plain and are incised below sea level. Thus, changes in
water stage within bays due to tides often extend many
miles upstream. The most downstream sites at which
continuous streamflow data are collected are several
miles upstream from the estuaries. The locations of these
sites are shown on Figure 22. The site numbers shown
on the map correspond to station numbers used in the
annual publication of water-resources data by the U.S.
Geological Survey (1969a).

The streamflow data represent runoff reaching the
coastal area but do not describe all of the flow from

·149·

streams that enter an estuary. Intervening drainage,
diversions for irrigation, return flows, and
evapotranspiration may all influence streamflow
between the measuring site and the estuary.

Analyses of water collected daily from continuous
streamflow measuring sites (Figure 22) are given in the
annual publication of water-resources data by the U.S.
Geological Survey (1969b). These data show the effect
of geology and cultural development on runoff from the
drainage basins. At times, however, intervening drainage,
return flows, and evapotranspiration may alter the water
qual ity between the data·collection site and the estuary.

Miscellaneous Water-Quality and
Streamflow Records

The ungaged drainage areas to each estuary range
from less than 100 square miles to more than 10,000
square miles. To completely describe the quality and
quantity of runoff from the entire area between
continuous streamflow stations and the estuary is not
feasible. Some representative data (Table 16) are
available from a study of the coastal basins (Blakey and
Kunze, 1971) and from other data-collection sites
(Figure 24).

Most sites (Figure 24) have been assigned a station
number in the annual publication of water-resources
data by the U.S. Geological Survey (1969a). Other sites
have been numbered consecutively for this report
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TABLE 16. -MTSCELLANEOUS WATER-QUALITY AND STRliAMFLQW Rl';COR[)S. WATER YEARS 1959-69

(noAul 1'1 In milli rftmR or Iltor cxc~nt aM indicated
Dla80lved solids Hardness SpecUt

Bl-
(Calculat.ed) as CaCO~ 50- con-

Date Cal- Mag- Po- car- Car- Fluo Nl- Bo- dlum
duct~

of Discharge SUlca Iron ctum ne- Sodium ..s- bon- bon- Sullale Chloride ride Mt111- Tons Cal~.1 ad- pH(810.) (Fe) (Ns) ate (SO,) (CI)
lrate ,on Tons dum, Non- ance

collection (ds) (Cs) slum alum ate (F) (NO,) (B) IP'al"S 0'P- (micro-
(MO) (K) (CO,) pe, ps.

pe' Mao~1 car- tlon(HCO,) acre- ne- bon- Im~o" at
!!I liter

fool
day

slum ate
ratio 2S·C)

TRIBUTARIES TO EAST MATAGORDA ESTUARY

8-1178.0 Live Oak Bayou Iloar Cedar I,ane

May 17, 1968 15.5 13 22 '.7 9.0 80 0 7.6 11 1.1 2.5 -- 110 Q.15 74 9 0.5 189 7.1
Juno 26 124 13 20 4.1 6.3 76 0 3.6 8.1 .9 .8 -- .4 .13 67 4 .3 161 7.2
Au". 7 9.46 11 50 14 32 196 0 22 46 •• .4 -- 272 .37 182 22 1.0 494 7.'
Sopl. 4 22.4 40 50 13 38 ,.3 • 20 56 1.1 .7 -- 314 .43 178 2. 1.2 '27 7.3

8-1118 2 Bucks Bayou noar Bay Cl ty

Nov. 29, 1967 2.60 22 64 26 166 -- 334 0 .6 178 .7 .. -- 717 .•8 266 0 4.4 1.230 7.6
Jan. 22, 1968 164 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Apr. 16, 1.01 -- -- -- -- -- -- -- 153 222 -- -- -- -- -- -- -- -- 1,480
May 16 240.0 17 26 6.0 15 -- 04 0 20 17 1.0 7.5 -- 150 .20 90 21 .7 248 7.4
June 27 138 18 22 5.2 14 00 • 11 14 1.0 2.0 -- 130 .10 76 4 .7 216 7.0

AUf{. 7 15.4 17 60 17 52 232 0 35 74 1.0 .2 -- 370 .50 220 30 1.5 64' 7.'

8-1118.4 Cottonwood Creek near Bay CHy

'" Nov. 29. 1967 2.29 22 63 15 152 204 0 20 161 5.8 66 -- 645 .88 218 0 •. 5 1.110 6.7

'" Jan. 22 I 1968 81.2 13 " 3.9 12 70 0 0.4 " .1 '.0 -- 10. .15 63 6 .7 105 7.3
Apr. 16 1.01 -- -- -- -- -- -- -- 28 146 -- -- -- -- -- -- -- -- 1,110 --
May 10 21. 5 10 28 6.0 35 121 0 13 31 1.9 12 -- 205 .28 95 0 1.6 355 7.'
June 27 62.7 20 24 4.7 11 87 0 8.8 14 •• 1.8 -- 120 .17 7. 8 .5 20' 7.'

Aug. 7 8.63 16 54 14 78. 234- 0 23 86 2.2 22 -- 410 .56 ,.2 0 2.4 713 7.6

8-1178.6 Llvooak SlOUKh near BILy Ci ty

Jan. 22, 1968 78.3 12 " 3.6 6.5 69 0 5.2 '.4 .1 1.2 -- ., .12 .2 • .4 157 7.3
ApI'. 16 1.73 -- -- -- -- -- -- -- 2. 46 -- -- -- -- -- -- -- -- 482 --
Mny 16 8.24 2.4 44 8.0 20 126 9 26 .26 .8 2.2 -- 200 .27 143 24 .7 358 8.'
Juno 26 124 14 32 5.2 11 113 0 11 12 .. 1.2 -- 143 .l' 101 • ., 245 7.3
Aug. 7 8.29 10 48 14 34 187 0 25 '0 .. .2 -- 274 .37 178 24 1.1 48' 7.'

Sept. 4- 38.7

8-1178.8 Big Iloggy Creok near Wadsworth

Jan. 16. 1908 1. 52 7.0 11 3.8 9.1 38 0 10 14 .1 1.6 -- 76 .10 43 12 .6 142 7.0
Jan. 22 211 7.3 6.5 2.1 6.9 30 0 5.0 5.5 .. 1.4 -- 50 .07 25 0 .6 87 6.9
Apr. 17 .37 -- -- -- -- -- -- -- 15 20 -- -- -- -- -- -- -- -- 240 --
MIlY 17 10.8 16 18 4.6 10 70 0 7.0 12 1.1 2.0 -- 105 .14 64 6 ., 178 6.'
Juno 26 135 ,. 16 3.' 6.2 '8 0 4.6 10 •• .8 -- 87 .12 56 8 .4 145 7.3

Aug. 1 20.6 10 46 14 2. 170 0 22 4. •• .2 -- 254 .35 172 33 .9 465 7.3
Mill'. 13, 1969 .58 -- -- -- -- -- -- -- -- 31 -- 2.4 -- -- -- -- -- -- 286

See footnotes at end of table.



TADLE 16. -MISCELLANEOUS WATER-QUALITY AND STIIEAMFLOW HECOltDS. WATEn YEARS 19:i9-69--Con t i nuccl

(Results in Inilligratns per lIter except as indicated)

Dissolved solids Hardness SpecUl,
BI-

(Calculated) as CaCO! 80- con-
Date Cal- Mag- Po- Car- Fluo Nl- Bo- dium duct-car- Milll Cal- ..-of Discharge SU1ca Iron dum ne- Sodium tae- bon- Sullate Chloride ride \rate Tons Non- ance pH

(810.) (Fe) elum (Na) slum
bon-

ate (SO.) (Cl)
,on grams TORS dum, 0,""

collection (cIs) (Ca) ate (F) (NO,) (B) pe' car- - (m1cro-
(Mg) (K) (HCO,) (CO,) pe, pO' Mag-

bon- tion !mholl atliter acre- day ..- ratio!I foot slum ate 25·C)

TRIBUTARIES TO LAVACA-TRES PALACIOS ESTUARY

8-1625.3 Little Ilobbins Slough near Matagorda

Mar. 13, 1969 o 69 -- -- -- -- -- -- -- -- 202 -- 1.8 -- -- -- -- -- -- 1,040

July 22 b20 -- -- -- -- -- -- -- -- 70 -- .4 -- -- -- -- -- -- 512
Aug. 19 21.2 -- -- -- -- -- -- -- -- 111 -- .2 -- -- -- -- -- -- 773

8-1626 1'res Palacios Creek near Midfield

Sept. 12, 1967 38.1 40 48 15 60 5 0 247 0 12 72 o 6 .8 -- 347 0,47 182 0 1.9 615 7.7
Feb. 6, 1968 28.3 12 47 12 80 185 0 16 119 .6 3.0 -- 381 .52 167 16 2.7 701 7.8
May 2 50.9 16 42 11 35 167 0 15 50 .5 1.4 -- 253 .34 150 13 1.2 453 7.4
July 21 101 19 44 12 40 182 0 15 56 .4 .4 -- 276 .38 159 10 1.4 493 7.3
Mar. 13, 1969 24.2 -- -- -- -- -- -- -- -- 96 -- 4.6 -- -- -- -- -- -- 6.4

July 22 h60 -- -- -- -- -- -- -- -- 89 -- .3 -- -- -- -- -- -- 683
Aug. 19 8.57 -- -- -- -- -- -- -- -- 128 -- .1 -- -- -- -- -- -- 904

Juanita Creck ncar Midfield

Fob. 21, 1968 h20 9.6 36 10 129 4.4 153 0 11 195 .5 2.5 0.15 473 .61 132 6 4.9 905 7.5

'"W 8-1626.5 Cashes Creek near Blessing

Mar. 13, 1969 1.21 -- -- -- -- -- -- -- -- 144 -- 1 .8 -- -- -- -- -- -- 897
July 22 4.68 -- -- -- -- -- -- -- -- 104 -- .4 -- -- -- -- -- -- 745
Aug. 19 .09 -- -- -- -- -- -- -- -- 170 -- .5 -- -- -- -- -- -- 1,100

8-1626.7 Turtle Creek near palacios

Mar. 12, 1969 .57 -- -- -- -- -- -- -- -- 81 -- .0 -- -- -- -- -- -- 506
July 22 b15 -- -- -- -- -- -- -- -- 99 -- .3 -- -- -- -- -- -- 659
Aug 19 1.18 -- -- -- -- -- -- -- -- 146 -- .3 -- -- -- -- -- -- 996

8-1627 East Carallcahua Creek nellr Blessing

Sept. 12, 1967 12.0 46 43 19 101 5.0 285 0 12 115 .8 .5 -- 482 .66 186 0 3.2 800 7.6
Feb. 6, 1968 11.7 10 32 12 38 143 0 17 54 .4 1.3 -- 236 .32 129 12 1.5 425 7.7
May 21 36.2 20 28 8.6 38 133 0 11 46 .4 .8 -- 218 .30 105 0 1.6 380 7.5
July 24 73.8 20 30 10 36 145 0 8.6 45 .4 .4 -- 222 .30 116 0 1.5 387 7.9

8-1628 West Cllrancahull Creek ncar LaWard

Sept. 12, 1967 11.0 50 70 19 67 7.4 284 0 13 113 .5 .8 -- 481 .65 252 20 1.8 798 7.6
Feb. 6, 1968 1. 87 9.6 31 6.8 38 -- 121 0 11 53 .4 1.2 -- 211 .29 105 6 1.6 388 7.4
Feb. 21 8.8 9.0 24 5.2 25 6.2 94 0 12 36 .6 2.' .04 167 .23 81 4 1.2 289 7.0
May 21 7.97 23 32 6.8 20 -- 137 0 6.6 21 .6 1.0 -- 178 .24 108 0 .8 296 7.6
July 24 61.1 20 30 7.0 21 -- 115 0 6.2 3. .3 .3 -- 176 .2' 104 9 .9 306 7.3

See footnotes at end of table.



TAI3LE 16.-MlSCELLANEOUS WATER-QUALITY AND STREMIFLOW aECORDS, WATER YEARS 1959-69--Contilluect

(Ros.,' !:l 11l m1l1i: rams er lit r exc()ot as '"'
Dissolved solids Hardness SpecUI

BI- (Calt:ulatect) as CaCO! 50- con-
Date Cal- Mag- Po- car- Car- Fluo NI- Bo- dlum duct-

of Discharge BU1ca Iron ,Ium n.- Sodium ..,- bon- bon- Bullate Chloride ride trate Mllli- Tons
Cal-

Non- ad- pHISIQ,) (Fe) (Na) (SOt) (Cl) 'on grams Tons clum, an"collection (cis) IC.) ,lum slum .te .t. IP) (NO,) (B) 0,"- (micro-(Mg) (K) (CO,) p" p" p" Mag- ,ar-
tlon(RCO!) liter acre- day n.- bon-
ratio

mhOfJ at
.j foot ,Ium .te 2S0C)

TIlIBUTARIES TO LAVACA-TRES PALACIOS ESTUARY--continued

8-1629 Ke11ers Creek near LaWard

Sept. 13, 1967
Feb. 6, 1968
May 21
July 21

o 32
.17
.25
.60

67
.6

12
13

40
18
27
21

13
4.0
6.2
4.6

43 6.4
9.5

18
21

223
70

125
98

o
3
o
o

5.2
4.4
4.0
2.4

43
10
16
24

0.5 0.5
.3 .2
.4 1. 8
.4 .4

329 0,45
84 .11

146 .20
135 .18

154
61
93
71

o
o
o
o

1.5.,
.8

1.1

480 7.7
165 8.1
266 7.1
244 7.5

8-1630 Huisache Creek near LolitA

G.5

West Mustanjl; Creek near Ga.mtdo

Sept. 13. 1967
Feb. 6. 1968
May 21
July 24

.05

.21

.86
1.33

15

IG
15

"
16
16

7.G

3.8
4.2

124

13
12

211

80
78

8-1645.1

o

o
o

21

1.0
2.6

135

9.7
10

1.3 6.2

.6 1.4

.9 .8

455

100
100

.62

.14

.14

116

56
57

o

o
o

5.0

.8

.7

835 7.6

172 7.5
170 7.0

116

8-1647 Arenosa Creok nenr Inez

~

'".,.

Aug. 24, 1967
Sept. 12
Sept. 24
Oct. 25
Nov. 21

Dec. 29

1160
61.8

3940
34.4

'1.53

.38

30
16
15
19

15

J2
GO
13
25

41

G.l
12
2.7
4.2

6.6

25 7.3
46 5.5

7.1 3.5
14 4.8

30

108
200

51
93

o
o
o
o

o

9 G
16
1.0
7.6

24

'8
88
11
22

49

. J 1. 0

.4 .5

.2 .2

.2

7.2

212
372

82
143

230

.29

.51

.11

.19

.31

105 16
199 35

41 2
80 3

129 34

1.1
1.4

.5

.7

1.1

351 6.9
609 7.8
125 7.0
234 7.2

416 7.4

.0

.1 1. 0

.2 1.3

.3 .7
1.7

.6

.1 .2

.1 .0

.5 1. 8

.4 .8

.3 .5

.2 .8

.3 .2

.2 1.0

.4 .2

.2 1. 8

OCt. 27, 1960
Sept. 13, 1961
Apr. 21, 1965
June 29
Nov. 15

Jan. 26, 1966
Mar. 9
May 11
Dec. 7
Oct. 25, 1967

Nov. 21
Dec. 28
Jan. 1, 1968
Feb. 19
ApI'. 1

~lay 13
June 21
Ju1 y 21
Mal'ell 12, 1969
July 22

AUA"' 19

10.1
4.24

12.4

40.0
.82

91.7
.01

12.6

.93

.13

250
8.75

2860
30G

18 2
6.30
3.2

1.16

5.3
7.9

13
24

9.6

7.0
15
16
38
2G

21
29

7.0
17

4.6
12
25

3.2
6.1

27

"16

7.7
46
13
81
28

47
72
22

8.0
58

5.0
13
39

1.3
1.4
7.0
9.0
5.4

2.9
9.0
2.5

18
6.1

9.9
15
4.7
2.1

14

1.'
3.8
9.8

2.3 1.7
6.7 3.4

52
60
20

9.9 3.5
47 <1.6
10 3.5
95 4.1
40 4.0

62
96

7.8 2.9
113

3.5
2J
67

IG
30

127
168

88

39
200

58
436
1:38

210
322

98
28

294

24
68

196

o
o
o
o
o

o
o
o
o
o

o
o
o
o
o
o
o
o

.2
2.4

22
11
7.2

8.6
3.8
3.6

14
, 6

, 2
'.0

G.O
31

.4
7.0

11

1.0
8 2

57
73
18

10
64
11
84
49

81
128

29
10

121

3.7
23
78
64

146

192

.4

.4

.3

.4

.7

.7

2.6
3.5

0.04

2G
51

242
295
120

70
288

90
553
229

330
503

61
503

32
llG
327

.04

.07

.33

.40

.16

.10

.39

.12

.75

.31

.45

.68

.0'

.68

.04

.16

.44

13
21
96

122
62

31
152

43
281

96

158
241

74
29

202

19
48

138

o
o
o
o
o

o
o
o
o
o

o
o
o
6
o

o
o
o

.3

.G
2.3
2.1
1.1

.8
1.7

.7
2.5
1.8

2.1
2.7

.6
3.5

.3
1.'
2.5

40 6,2
78 6.1

436 6.7
524 6.6
220 6.3

116 6.3
523 7.2
141 6.7
925 7.5
385 7.5

588 7.5
887 7.7
305 7.6

92 7.1
895 7.5

60 6,4
203 6.7
577 7.2
482
932

1,220

See footnotes at end of table.



TABLE 16. -MISC:ELLANEOUS WATEIl-QUALITY AND STREAMFLOW RECORDS. WATER YEARS 1959-69--Cont inued

~H:csu.l1:s 111 mllll l'ams er liter e:Kcent as Indicated

Dls80lved soUds Hardnes8 SpecUlc(Calculated) as CaCO$ 80-BI- con-
Date Cal- Mag- Po- car- Car- Fluo NI- Bo- dium duct-

of Discharge Silica. Iron dum ne- So(Hum ..s- bon- bon- SulIate Chloride ride trate Tons Cal- Non- ad- ance pH
(810.) (Fe) slum (Na) slum ate (SO ... ) (Cl) 'on Milli- Tons c1um, ~orp- (mlcro-collection (els) (Ca) ate 1F) (NOJ (B) grams po< ear-

(Mg) (K) (HCO$) (COJ IP~~r acre- pe' Mag-
bon- tion) l~h08 at

y foot
day ne-

ate ratio 25"C)
sium

TRTI3UTARIES TO LAVACA-TRES PALACIOS ESTUARY--(;olltinued

8-1650 Garcitas Creck neal' Inez

Apr. 20, 1965 1.10 5.2 32 7 .• 72 -- 154 0 23 .3 0.5 0.2 -- 300 0.41 112 0 3.0 549 7.3
May 21 43.3 14 15 2.:3 15 -- 66 0 4.2 14 .2 .5 -- .7 .1J 47 0 1.0 157 7.0
Nov. 15 7.65 17 21 3.8 15 -- 87 0 5.6 15 .4 1.5 -- 122 .17 6. 6 .8 206 6.4
Jan 26, 1966 38.4 8.(; 7.2 1.8 8.6 2.5 32 0 6.2 9.2 .2 .2 -- 60 .08 25 0 .7 97 6.3
.Ilay 11 37.2 -- -- -- -- -- .0 0 11 -- -- -- -- -- -- 77 3 -- 204 6.'

Juno 17 .25 23 64 8.3 36 2.1 220 0 32 44 .4 .2 -- Jl8 .43 194 13 1.1 536 7.5
Oct. 25, 1967 6.79 23 54 5.5 24 2.4 164 0 32 29 .3 .8 -- 252 .34 157 23 .8 410 7.5
Nov. 21 1.81 17 49 4.8 26 -- 152 0 23 35 .3 .3 -- 230 .31 142 17 .9 397 7.3
Dec. 28 .31 19 58 8.0 35 -- 171 0 47 45 .3 .1 -- 296 .40 178 38 1.1 501 7.'
Jan. 31, 1968 6.84 -- 42 4.8 -- -- 135 0 -- 27 -- -- -- -- -- 125 14 -- 36S 7.5

Apr. 9 3.83 16 66 8.2 47 -- 206 0 43 60 .3 .4 -- 342 .47 19' 29 1.5 579 7.3
~lay 1:.1 971 6.' 7.' 1.5 1.9 -- 29 0 .6 2.9 .1 1.3 -- 37 .05 26 2 .2 67 6.7
June 21 151 10 14 2.5 8.7 -- 54 0 4.8 9.6 .2 1.0 -- 78 .11 45 1 .6 134 6.6
July 24 5 70 26 64 6.6 25 -- 206 0 30 29 .3 .4 -- 282 .38 187 18 .8 465 7.3

'"
2 Lone Tree Creek near Dacosta

'" feb. 19, 1968 38.4 9.6 13 2.6 13 3.9 44 0 8 6 13 .6 9.0 0.07 95 .13 43 7 .9 138 7.0

8-1618 Placedo Creek nellr Plncedo

Sept. 13, 1967 .56 27 71 11 226 6.8 198 0 12 385 .7 2.8 -- 839 1.14 222 60 6.6 1,530 7.3
Feb. 6, 1968 1.11 18 150 22 271 229 0 36 585 .3 3.3 -- 1,200 1.63 464 277 5.52,270 7.5
May 21 8.89 15 61 8.7 97 129 0 13 197 .2 2.0 -- 457 .62 188 82 3.1 876 7.3
July 25 1. 59 2. 194 28 360 273 0 26 800 .4 2.2 -- 1,570 2.11 599 376 6,4 2,900 7.5

8-168.5 Cllocolate Bayou neal' Port Lavaca

Sept. 13, 1967 1.97 34 30 4.5 25 7.2 113 0 .4 41 .6 1.5 -- 200 .27 94 1 1.1 321 7.3
Feb. 7, 1968 .75 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Feb. 19 15.6 15 18 3.2 12 4.3 42 0 13 12 .5 28 .05 127 .17 58 24 .7 190 7.0
May 22 8.01 24 20 3.:.1 12 72 0 1.2 19 .2 2.3 -- 117 .16 63 4 .7 198 6.8
July 25 2.27

8-1649 East Coloma Creek neat· POl·t Lavaca

Marcil 12, 1969 .26 -- -- -- -- -- -- -- -- 2,500 -- .2 -- c4 ,700 6.39 -- -- -- 8,6010
July 22 b20 -- -- -- -- -- -- -- -- 92 -- .4 -- -- -- -- -- -- 714
Aug 20 10.2 -- -- -- -- -- -- -- -- 144 -- .4 -- -- -- -- -- -- 1,050

8-1649.1 West Coloma Creek near Seadrift

March 12, 1969 .35 -- -- -- -- -- -- -- -- 2,050 -- 1.6 -- 3,920 5.33 -- -- -- 7 ,210
July 23 h20 -- -- -- -- -- -- -- -- 102 -- .2 -- -- -- -- -- -- 771
Aug. 20 21.1 -- -- -- -- -- -- -- -- 130 -- .0 -- -- -- -- -- -- 945

See footnotes at ond or table.



TABLE 16,-mSCKLLANJo.:OUS WATER-QUALITY AND STREA)If1.0W RJO:CORPS, WATER n:ARS 1959-69--Contlnucd

(Resultlll 1.11 mlllilCrams per liter except as tndlcfl.ted)

DlBsolved solids Hardness Speclfl(ea lcu1n ted) as CaC01 So-Bl- con-
Date Cal- Mag- Po- car- Car- Fluo Nl- Bo- dium duct-

of Discharge Stilca Iron dum ne- SocUum ...- bon- bon- Sullate Chloride ride
~l 1111

Tons
Cal-

Non- ad- pH(810.) (Fe) (Na) ate (SO.) (Cl)
lrate ,on lel'ams Tons clum, an"collection (cfs) (Ca) .lum slum ate (PI (NO~ (B) po< ear- 0'0- (micro.

(Mg) (K)
(HCO~

(CO~ po<
acre-

po< Mag-
bon- tion F!'08 atlllor day ne- ratio

-/
fool Blum ate 2S·C)

TRIBUTARY TO GUADALUPE ESTUARY

3 Guadalupe River ncar TI voll

OCt, 1, 1967 23,300 11 -- -- -- -- 122 0 11 G3 -- -- -- -- -- lOB B -- 231 7,5

TRIBUTARIES TO MISSION-ARANSAS ESTU(\Ity

8-1889 AI'tcsian Crook neDr Tivoli

Sepl, 14, 1967 12,0 4B '9 3.9 18 7.4 14B 0 19 9.8 0,5 3.0 -- 220 0.30 113 0 0.7 30!'l 7.3
"'eb. 7, 1968 .BO 12 36 4.' 53 14B 0 37 43 .4 2.4 -- 261 .35 lOB 0 2.2 449 7.B
Ma)' 22 3'1.7 30 30 2.B G.G lOB 0 .G 6.4 .1 1.8 -- 131 .IB M<; 0 .3 204 7.2
Jul)' 2~ .69 18 34 '.4 24 124 0 23 15 .3 3.7 -- 182 .25 99 0 1.0 293 7.1

8~lB89.5 Salt Creek ncar Refuglo

Sopt, 14, 1967 8.41 49 24 4.2 10 G.2 lOG 0 .1 8.2 .4 1.5 -- 15G .21 77 0 .5 198 7.1
,,'ob. 7, t968 .11 3.2 35 5,4 23 130 0 5.4 32 .1 2.8 -- 171 .23 110 J 1.0 328 7,3
Mil)' 22 18,1 -- -- -- -- -- 72 0 12 -- -- -- -- -- -- 5G 0 -- 164 G.B
July 25 5.89 23 16 3.3 7.2 68 0 .B 7.9 .1 1.5 -- 9:1 .13 5' 0 .1 140 7.1

<n 8-1889.6 Comlno Creek neal' Reruglo
<J)

12Sopt. 1'1, 1967 20.9 35 2.6 21 G.l GG 0 5.2 23 .. I.B -- 139 .19 41 0 1.4 204 7.0
Fob. 7, 1968 3.28 B.2 16 3,8 13 73 0 24 43 .2 2.G -- 177 .24 56 0 2.' 311 G.7
Mny 22 132 -- -- -- -- -- 10 0 -- 41 -- -- -- -- -- J4 1 -- 21. 6.5
July 26 15.0 17 12 2.7 IB 51 0 G.G 21 .1 2.0 -- 104 .14 11 0 1.2 172 G.7

8-1895.1 SOU!! Creck nonr WOOdRbol'o

Sept, 1!}, 19(;7 1.26 2.1 25 3.8 14 G.B B9 0 5.8 25 .4 1.2 -- 14.7 .20 7B 5 .7 239 7.0
Feb. 7, IM8 .12 17 200 70 55::1 250 0 179 1,130 .2 4.3 -- 2,280 3.10 7B7 582 B.G 3,440 7.2
Mny 22 16.4 17 2B , .7 21 95 0 10 :16 .1 2.1 -- 169 ,23 B9 11 1.1 292 7.1
Jul)' 26 2.73 17 4B 7.9 16 150 0 IB 77 .2 1.' -- 290 .39 152 30 1.G SIB 7.2

8-1896,2 ~lelon Creek lienr ItCI'uglo

Sept. 24, 1967 10.2 22 22 3.3 21 4.6 9B 0 .8 25 .4 1.5 -- 149 .20 6B 0 1.1 244 7.2
Fob. 7, 1968 4,9'1 10 25 1.2 33 107 0 9.6 36 .1 2.1 -- 173 .24 BO 0 1.6 311 6.9
'lny 22 96.8 14 10 2.3 12 42 0 .8 17 .1 2.2 -- 79 .11 34 0 .9 144 6.7
July 26 34.8 -- -- -- -- -- 60 0 -- 17 -- -- -- -- -- 46 0 -- 163 G.7

8-1897 Arnnsas River neB I' Skidmoro

Nov. 28, 1961 .30 9.B 27 7.3 IHa -- 564 0 37 SOB 2.0 1.' -- 1,390 1.89 9B 0 23 2,440 7.9
Jan. 3, 1962 .53 4.1 25 G.4 431 -- 4G2 14 33 415 I.G .2 -- 1.160 1. 58 B9 0 20 2,090 B.3
Jan. 30 '.4 1.6 24 7.B .11 -- 490 28 39 500 I.B G.7 -- 1,360 1,85 92 0 23 2,'150 B.5
Sept. 26 1. 56 16 19 6,6 191 -- 344 0 15 IB8 . G .. -- c675 .92 150 0 6.B 1,110 7.2
Jan. 10, 1963 0.7 Bl 3G '.3 124 -- 21B 0 15 132 .5 1.2 -- 429 .5B 112 0 5.l 792 7.0

Mal'. 21 .45 3.6 22 7.7 '1<10 -- 490 0 30 430 1.4 1.8 -- 1.180 1.60 86 0 21 2,100 B.O
OCt.9 30 14 31 1.' G2 -- IB2 0 6.0 52 .3 1.B -- 261 .35 96 0 2.8 4B2 6.6
Doc. 18 2.17 B.B 25 .6 64 -- 14B 0 5.B 52 ., 2.2 -- 232 .32 65 0 3.4 430 B.8

Soo footnotes at end of table.



TABLE 16.-MISCELLANEOUS WATER-QUALITY AND STIlEAMFLOW nF.CORDS, WATlm YEAns 1959-69--Contlnued

\l\esu.l.t:s 1.n m1.1.1.1.grams cr .ll'ter excep't n!'l lnCl1.Cll'tedJ

Dlssolved solids Hardness SpecU1(Cn lculn teet) as CaCO, 80-Bl- con-
Date Cal- Mag- Po- car- Car- Fluo Nl- Bo- dlum duct-

of Discharge Silica !ron clum na- Sodium laa- bon- bon- Sulfate Chloride ride irate MHli Tons
Cal-

Non- ad- pH
(810.) (Fe) (Na) (SO.) (Cl)

,on g-ralns Tons dum, anca
collection (cis) (Ca) alum slum ata ate (P) (NOJ (B) 0'0- (mlcra-

(Mo) (K) (COJ pe< pe< pe< Mag- car-
ttan(HCO,) 11. tel' acre- day na- bon-
ratio ~.?a at

y fool .lum ate 2S·C)

TRIBUTARI.I!:S TO MISS TON-ARANSAS ESTUARY--cont lnued

8-1897 A,'anaaa River near Sit idmol'c--cont i nued

Fob. 26, 1961 3.75 6.1 16 B.O 354 9.7 393 0 2B 355 1.2 3.0 -- 9B6 1.34 73 0 18 1,800 7 9
July 20 201 8.B 20 2.0 22 -- 90 0 3.6 20 .2 .2 -- 121 .16 5B 0 1.3 221 6.6

July 20 130 9.' 21 2.B 57 -- 131 0 7.6 51 .2 .2 -- 213 .29 64 ° :i. 1 377 6.7
July 20 75.3 10 23 2.6 93 -- 156 0 11 91 .3 1.5 -- 309 .'2 6B 0 1.9 565 6.7
,July 21 20,8 12 19 '.0 109 -- 172 0 9.' 101 ., 2.B -- 346 .17 64 0 5.9 637 7.9
Nov, 21 b.08 . B 32 8.0 105 -- 48' 0 40 392 1.1 .5 -- 1,120 1. 52 113 0 17 1,950 7.7

}o'eb, 2, 1965 .3 11 13 7.7 215 -- 301 0 22 230 .9 .5 -- 67B .92 6' 0 13 1,230 7.6
Apr, 13 5,11 16 30 5.3 115 -- 236 0 7.B 102 .1 .2 -- 393 .53 97 0 5,1 723 7.0
May 11 451 8.1 31 2.0 16 -- 129 0 5.' 10 .2 2.2 -- 139 .19 93 0 .7 255 7.0
May 13 15,8 2.6 23 3.0 102 -- 17O 0 13 98 ., 2.B _.. 327 .44 70 0 5.3 614 7.0

May 21 51.8 13 27 2.1 13 -- 111 0 3,6 5.0 .1 2.5 -- 121 .16 76 0 .6 206 6.5
Jan, 11, 1966 .80 10 32 4.6 156 7.9 217 0 22 150 .4 12 -- 516 .70 99 0 6.8 939 7.2
Feu, 15 3,37 2.2 23 5,4 290 B.5 336 0 2. 290 ,7 13 -- 824 1.12 Bo 0 14 ] ,530 7.1
Apr, 21 3.03 6.2 30 7.7 567 13 60< 0 31 55B 1.4 l.B -- 1,520 2,07 100 0 21 2,700 7.1

~

'" Apr, 22 24,8 11 20 1.5 30 1.6 93 0 7.0 2B .3 1.5 -- ]50 .20 56 0 1.7 269 6,5-.J
Apr, 25 5,430 19 22 1.5 14 1.1 B9 0 4.0 12 .2 l.B -- 123 .17 61 0 .8 202 6.7
Apr, 26 397 9.1 29 l.B 7.2 5.B 107 0 .8 1.8 .2 .5 -- 112 .15 80 0 .3 201 6.7
May 6 2,020 8,9 20 1.1 J.B 1.4 7B 0 .0 2.3 .1 .2 -- 7' .11 51 0 .2 ]35 7.0
May 7 259 11 24 1.7 B.O 5.2 96 0 2.B 5.3 .2 .2 -- 105 .14 67 0 .1 177 7.3

Feb. 3, 1967 .93 2.7 18 5.9 170 13 508 0 30 460 1.6 6.8 -- 1,260 1,7] 70 0 21 2,250 B.l
Mal', B .67 5.2 IB 7.5 562 16 801 0 3B 513 2.1 1.0 -- 1,490 2,03 76 0 2B 2,670 7.7
Apr, 12 .25 18 25 7.4 877 IB 698 0 10 870 -- 5.8 -- ] ,800 2.15 93 0 31 3,140 7.7
May 17 3,64 21 20 7.1 556 17 814 0 10 550 3.5 2.2 -- 1,520 2.07 79 0 27 2,670 7.B
July 26 1,65 11 22 2.4 15 6.4 9B 0 3.2 11 .3 .2 -- 122 .17 65 0 .B 207 7.'

hug. 30 1.81 16 32 2.6 31 6.1 115 0 3,0 23 .1 l.B -- IB7 ,25 91 0 1.1 307 7.7
Sept, 25 59,8 IB 3B 3,2 45 6.0 17B 0 5.2 41 .5 l.B -- 217 .31 lOB a 1.9 120 7.1
Sopt, 26 37,3 19 16 3.B 71 8.5 216 7 7.0 71 .7 1,5 -- 312 .17 130 0 2.B 577 B.3
Oct, 5 14,2 29 66 6,5 175 7.6 370 0 17 IB2 1.2 2.0 -- 66B .91 191 0 5,51,150 7.9
Oct, 19 17,6 20 17 1.1 70 5.B 20B 0 11 77 ,5 2.2 -- J10 .16 136 0 2.6 588 8.0

Nov,8 6,06 2B 73 8.2 IB9 -- 382 0 23 201 1.1 .2 -- 714 ,97 216 0 5,6 1,230 7.6
Jan. 16, 1968 1, 89 -- 57 9.6 -- -- 534 0 -- 455 -- -- -- -- -- IB2 0 -- 2,230 7.7
Jan. 25 3.21 -- -- -- -- -- 261 0 -- 215 -- -- -- -- -- 12B 0 -- 1,160 7.4
Mal', 28 1,44 -- -- -- -- -- 132 0 -- 3B2 -- -- -- -- -- lSI 0 -- 1,900 7.9
June 6 22,2 -- -- -- -- -- 92 2 -- 12 -- -- -- -- -- 77 0 -- 203 7.1
July 11 3,26 -- -- -- -- -- IB1 0 -- 6B -- -- -- -- -- 126 0 -- 531 7.1

1 Aransas River near Pn.pn.lotc

Nov, 28, 1961 .07 32 131 48 229 225 0 71 532 .4 1.2 -- 1,160 1. 58 516 332 4,4 2,080 7.5
Jan, 3, 1962 .11 38 136 46 239 211 0 Bl 510 .5 .2 -- 1,200 1,63 52B 32B 4.52,200 7.1

See footnotes at end of table.



TAULE Hi.-~IISCELLAN~:otlS WATt::lt-QUALITY AND STREAMF'I.QW RECORDS. WA1'ER YEAltS 1959-li9--Colillnu6d

ROHlIlt~ In mlill rams er liter exce t lUI Indlcnted)

mssolved solids Hardness Speclfl
BI- CCa lculn ted) as CaC01 So- con-

Date Cal- M",- Po- car- Car- Fluo HI- Bo- dJum . duct-
01 Sutca Iron ne- Sodium laa- bon- Bullate Chloride Cal- "'-Discharge ctum bon- ride !rate eon MIll!- Tone Non- anee pH(810.) (Fe) (Ha) (SO.) (CI) Tons dum. ~oep-collecUon (ds) (Ca) slum slum ate a" (F) (HOJ (B) grnms pee ear- mlcro-(MO) (K) (HCOJ (COJ pee

acre-
pee Mag-

oon- tlon
F~Oli at11 tor da, ne- raUo

!Y loot slum a" 2S·C)

TRIBUTAIlIES TO MISSTON-ARANSAS ESTUARY--colltillued

5 Papalotc Cl'cck ncar Skldl"OI'O

MRy :J, 19r.!) -- :10 80 9.5 2f1 313 0 6.1 20 0.' 0.2 -- '25 0.44 238 0 0.7 55' 7.1

I; Aransai'l niver near Sinton

~lnl·. 11, 1959 -- 11 10 8.2 89 125 0 16 116 .2 3.0 -- 371 .51 1:14 :11 3. <\ 720 6.9
Sept. 14. 1901 -- " 1H 2.li '" 77 0 1.6 10 .4 2.0 -- 101 . l4 ~6 0 ., 173 6.4

8-1897.1 Chiltlpin Creek above sewage outfall Ilt Sintoll

Sept. 18{ 1967 2.81 18 2,160 346 21,400 92 101 0 264 38,500 -- -- -- 62,800 87,29 (i ,810 6,730 -- 88,600 6.6
Fob. 7, 968 3.15 -- 2,300 382 -- -- 126 0 -- 41 ,500 -- -- -- -- -- 7,310 7,210 --79,9007.1
May 22 24.1 -- JIO 18 -- -- 68 0 -- 5,080 -- -- -- -- -- 971 9Hi --14,3006.9
July 26 3.08 -- -- -- -- -- 118 0 -- 32,200 -- -- -- -- -- 6 ,O~O ~,9~0 -- 58,900 6.8

8-1897.2 Chlltlpln CI'eck below sewage outfall at Sjnton

Sept, 14, 1961 -- 25 56 12 469 71 0 8.8 805 0.' 2.5 -- 1,410 1. 92 189 128 15 2,660 6.3
Sopt, 18, 1967 :1.67 19 1.:')30 238 15,000 71 169 0 168 26,400 -- -- -- 43,500 60.03 4,7HO <\, 5~0 -- 65,100 6.6

tn Pcb. 7, 1968 4.07 -- 1,080 171 -- -- 190 0 -- 18,900 -- -- -- -- -- 3.410 3,250 --43,9007.4
ex> ~lay 22 25.0 -- :'125 52 -- -- 70 0 -- 5,350 -- -- -- -- -- 1,020 968 --14,900 7.0

July 26 .... 20 -- -- -- -- -- 126 0 -- 24,000 -- -- -- -- -- 4,850 4,750 --47,500 6.7
Oct. 1 4,61 -- 1,410 236 -- -- 171 0 140 25,200 -- -- -- -- -- 4,560 4,420 -- 65,000 6.6
OCt, :.I 4,41 19 1,400 216 13,200 170 0 176 23,200 -- -- -- 38,300 52,85 4,380 4 ,240 -- 60,700 7.7
Nov. 26 4.24 22 1,950 '08 19, :'>00 188 0 185 34,200 -- -- -- 56,300 77.69 6,1:10 5,980 -- 84.300 7.1
Dec. 31 3.02 21 1,210 192 12,300 230 0 112 21,400 -- -- -- 35,400 48,85 3,810 3,620 -- 56,300 7.0
~·ci). 7, 1969 3.43 -- 1,520 234 -- -- 296 0 128 26,400 -- -- -- -- -- 4,760 4,510 -- 67,600 6,9

TRTOUTARY TO NUECES ESTUARY

7 Nueccs R.l vel' nenr Calallcn

Sopt. 27, 1907 -- I). !) 31 1.6 8,0 4 .6 104 0 lJ '.8 .3 ., 0.06 121 .17 81 0 .4 198 7.1
Sept·. 28 100,000 11 29 1 ,1 8 !i 1 9 95 0 13 5.2 ., 1.0 .08 122 .17 78 0 .1 195 7.2
Oct. 2 26,300 12 31 2.0 12 5 3 119 0 13 7.0 ., 1.0 .08 140 .20 93 0 .5 237 7.'

TRIDUTARIF.S TO LAGUNA MADRE ESTUARY

8-2120.2 San Fernando Creek nt Klng8vll1c

Sepl. 14. 1961 -- 18 '6 7.6 399 -- 256 0 274 318 .9 1.0 -- 1,210 1. 65 122 0 16 2,130 6.9
Nov. 1 4.23 17 80 :14 718 -- '62 0 596 710 1.1 .5 -- 2,390 3.25 310 13 18 3.870 6.7
Nov. 7 b1 18 " 31 666 -- 361 0 162 710 1.1 2 -- 2,150 2.92 :134 38 16 3.520 6.8
l)ee. 4 1.R6 IS 72 18 705 -- 502 0 275 76' 1.2 1.0 -- 2.100 2. HG 254 0 19 3.530 7 6
Jfln. 10, 1962 .13 9.0 62 20 790 -- 432 0 '14 900 1.2 , .- 2,310 3.14 237 0 22 3.850 7.1

~'cb. 1 b.3 2.' 61 19 777 -- .37 0 326 870 1.2 .0 -- 2,270 3.09 2:18 0 22 3,900 7,6
Sept. 10 b.O~ 17 56 19 270 -- '68 0 128 260 .1 2.0 -- 934 1.27 218 0 7.91,630 6.9
sept. 11 1,270 12 31 '.5 17 -- 126 0 8.8 10 -- 2.0 -- 146 .20 92 0 .8 261 7.2
.July 21, 1964 170 11 30 3.7 " -- 117 0 31 50 .1 .2 -- 26' .36 90 0 2.8 161 6.6
July 21 l70 14 31 1.5 52 -- 146 0 28 12 .4 .2 -- 211 .33 96 0 2.3 427 6.4

Nov. 24 1,89 16 196 23 716 -- 43O 0 84. 690 -- .5 -- 2,730 3.71 58' 231 13 <\ ,010 7.2
Apr. 1, 1965 UO 15 " 5.' 76 -- 152 0 56 86 .3 4.0 -- 366 .50 144 20 2.8 650 7.1
Apr. 2 55.5 12 12 5.1 75 -- 127 0 52 90 ., 2.2 -- 341 ,16 126 22 2.9 606 6.8
May 2, 1966 1,'100 11 42 , .1 11 6.9 160 0 6.8 6,3 ,1 ',0 -- 169 .23 118 0 .1 '02 6.9
Sopt. 6, 1907 1 G'l 16 '0 :.I .1 0' 7,0 218 0 15 22 .8 '.0 -- 2G7 .36 " 0 2,9 439 7.8

Soc roolliotcl:l ot ond of tHule.



TABLE IG.-MISC~:L1,ANF.OUS WATER-QUALITY AND STREAMFLOW RECORDS. WATER n:ARS 1959-69--COlltlnucd

Reaul t!l In mlll1gt.':aD!...s [} r 11 tel' cxceDt 0.8 11l(Uc..~.d)

Dissolved solids Hardne88 SpecUl(Calculated) as CaCOs So·
M..- Po-

B1-
Car- dium

con-
Date Cal- car- Fluo NI- Bo- duct-

o! Discharge SUlca Iron dum ne- Sodium taa- bon- bon- Suliale Chloride ride trale Mllll- Tons Cal- Nan- "'- pH(StOo) (Fe) aJwn (Na) slum ate (SOt) (Cl)
,on Tons clum, an.e

collection (els) (Ca) ate (P) (NOJ (B) gl':\ln~

pe' .ar· 0'P- (mlcro-(MS) (K) (HCOs)
(COJ pe' acre-

pee Mag-
bon- tlon mho, at1 t tOl' day ne- ratio

~/ foot sium ate 25·C)

'l'H1IJUTAH I ES TO LAGUNA MADRE ESTUAHY--cont Inllor!

8-2120.2 San f'crnando Cl'cck at Klngsvll1e--colltlnlled

OCt, 4, 1967 6' t4 G6 14 1:18 12 190 0 110 195 0.' 2.5 -- G45 0.88 222 6G <1.0 1 , II 0 7.4
Oct, 10 16.ij 19 72 10 18' 14 306 0 122 195 1 .0 4.8 -- 77G 1.06 220 0 5.5 1,290 8.2
Nov. 14 5.68 45 190 18 40G -- 156 0 G20 4GO 1.2 5,4 -- 1,820 2,48 548 420 7.G 2,770 7.2
Dec. 20 J.13 ,g 143 17 li79 -- 2GG 0 57G 770 -- .5 -- 2,:160 3.21 '127 209 14 3,690 G.g
Fell. 1, 1968 3,73 -- GG G.2 -- -- 652 0 -- 4.2 -- -- -- -- -- 190 0 -- 2,900 7.2
May 10 73' t4 40 G.4 5G -- 192 0 28 40 1.7 2.0 -- 282 .38 126 n 2.2 475 7.8

8-2123.5 Santa Gertrudis Cl'cck neal" Klngsvillc

Nov. 1, 1961 .01 15 400 251 2,790 -- 257 0 1,470 '1,SOO -- -- -- 9,680 13.] () 2,030 l,H20 27 14,300 7.6
Nov. 6 b,O~ IG «0 26' 2,900 -- 314 0 1,540 4,700 -- -- -- 10,000 13.60 2,180 1,920 27 14,700 7.0
Dec. 4 b,03 15 430 300 2,880 -- 296 0 1,570 4,750 .G -- -- 10,100 13.74 2,310 2,060 26 15,200 6.8
Jan. 10, 1962 1l.02 15 <30 2G4 2,970 -- 273 0 1,580 4,780 -- -- -- 10,200 t3.87 2,160 1,9010 2H 14,800 6.9
Foll. 1 b.Ol -- -- -- -- -- 149 0 -- 5,620 -- -- -- -- -- 2,640 2,520 -- 17,400 7.6

SoIJt. 10 0.1 24 128 50 178 -- 252 0 678 92' -- .2 -- 2,710 3.69 '2' 318 " 3,740 7.0
July 21, 1964 b.05 15 640 42' 3,tHIO -- 228 0 1,850 6,850 -- -- -- t3 ,800 18.77 J ,:)40 3,150 -- 19,700 6.7
ApI". I, t96r, .01 24 l,:JOO 925 7,960 -- '00 0 3,840 14,200 -- -- -- 28,0100 3/;'62 r; ,920 6,720 -- 39,600 7.0

'" Mny 2, 1966 2.91 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 13,500 --<0 Sept, !i, 1967 B .14 11 131 79 732 16 12' 0 408 1,250 -- :1. 0 -- 2,690 :J.ti6 (i[i2 550 12 4,590 7.1
Oct. 4 21,0 2' 123 52 415 20 161 0 288 730 -- , .2 -- 1,740 2,:17 521 J89 7.9 3,020 7.3
Oct. 10 1,9~ 17 345 2]6 1,760 27 242 0 960 3,150 -- -- -- 6,590 8.UO 1 ,7!i0 1 .550 -- 10,800 7.7

Nov. 14 .70 3.' 348 2'0 1,990 -- 274 0 1,120 3,400 -- -- -- 7,240 9.H5 1,8(;0 1 ,030 -- 11,700 7.G
Doc. 21 .47 3,5 402 344 3,010 -- 312 0 1,670 5,050 -- -- -- LU,700 14.55 2,570 2,310 -- 16,500 7.6
Fcil. I, 1968 .43 -- 468 368 -- -- 280 0 -- 5,400 -- -- -- -- -- 2,(-i80 2 ,'I[iO -- 16,900 7.8
May 10 6G.0

8-212:1.6 Escondido Creek at Kingsville

Nov. 7, 1961 -- 9.' 300 G' 371 -- 140 0 160 1,090 .'1 4.5 -- 2.070 2.82 t ,020 902 5 0 3,790 6.5
Fob. 2, 1962 -- .. 148 49 55G -- 216 0 522 750 .4 .0 -- 2,130 2.90 571 :J94 \0 3,490 7.2
May 2, 1966 0 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Oct. 4, 1967 83.' " 2G ,., 3:1 12 102 0 31 41 .2 1.8 -- 216 .2' 87 , 1.5 373 7.3
Ocl. 10 28.6 15 36 7.7 50 13 12' 0 43 70 .3 2.2 -- 297 .40 121 21 2.0 513 7 .•

Nov. 14 .03 4.9 238 68 467 -- 252 0 286 980 2.7 2.7 -- 2,170 2.9~ 874 6G7 6.9 3,780 7.7
Dec. 12 .32 ~.4 :128 121 8'9 -- 215 0 51G 1,720 -- 1.8 -- 3,640 iI.9S 1,320 1,140 10 6,100 7.5
Feb. 1, 1961:1 .10 -- <90 188 -- -- 274 0 -- 2,560 -- -- -- -- -- 2,000 1,770 -- 8,720 7.5
May 10 112 -- -- -- -- -- 78 0 -- 81 -- -- -- .- -- 116 52 -- 'G7 7.0

See footnotes at ell(1 01' tablo.



TABLE 16.-MISCELLANEOUS WATER-QUALITY AND STREAMFLOW RECORDS, WATER YEAllS 1959-69--Contlnued

(RoRultR in ~1ll1~rams er 11ter exctlot as in Ie. d'

Dtm!!J:1'.f~~r· Hardneas Spt!dfic
BI- as CaCO, 50-

c.on~

Date Cal- M..- Po- car- Car- Fluo Nl- Bo- dlum
du,l~aU1Cl Iron bon- Sulfate Chloride M111i- Cal-of m8charge clum ne- Socllum "0- bon- ride Irate Tone Non- "'_ pH(alo,) (Fe) olum (Na) alum ate (80<1) (Cl)

con gralll8 TOni! clum, ~orp-
.nc.

c.ollecUon (cf.) (C.) ale IF) (NOJ (B) pee c.ar~ (mlcro-
(Ma) (K) (HCOJ ICOJ pee

acrc-
pee Mag-

bon- lion mho, atIUel' day ne- ratio~/ foot alum .to 2S·C)

TRIBUTARIES TO LAGUNA MADRE ESTUARY--conttnuod

8-2124 Los Olmos Creek near Fnlfurria~

Sept. 24, 1967 6,030 6.0 11 1.' 2.0 5.3 ,. 0 0.8 2.3 0.1 1.0 -- >3 0.07 33 0 0.2 87 •••Sept. 29 13.8 '" 28 '.2 " 8.8 105 0 30 67 .2 1.9 -- 256 .35 87 1 2.4 447 7.0

8 l>al0 l31anco Creek at State Highway 285 t nonr Fnlfurrl119

Sept. 23, 1967 16,600

8-4685 North Floodway near Sebastian

Sept. 26, 1967 59,100 11 42 5.0 29 3.6 112 0 61 " .3 2.8 -- 234 .32 125 34 1,1 383 7.6

Arroyo Colorado at Highway 77 in Ihlrlingen

Sept. 26, 1967 55,200 9.7 43 5.7 33 3.' 115 0 6. 26 .3 2.8 -- 250 .34 131 38 1.3414 7.7
Sopt. 27 54,800 9.' 46 6.0 31 3.' 120 0 68 25 .3 '.2 -- 202 .34 139 41 1.1 417 7.7
Sept. 28 50,000 9.3 50 6.' 30 3.' 123 0 76 23 .3 6.8 -- 265 .36 151 50 1,1 436 7.9
Sept. 29 31,000 10 52 6.7 30 3.6 129 0 78 25 .3 '.9 -- 27. .37 157 52 1. 0 448 7.9

~

OJ
0 .. Included in sodium-ten concentration where no leader shown •

b. Estimated.

c. Rosldue en evaporation at lBO·C.
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