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LlATE
0'

COLLECTION

I I I I
I ISpECIFICI I

I ICONDUCT-l I
I lANCE I I
I IIMICRO- ITEHPER- I
I I I DEPTH lMHOSI IATU~E I
ITIHEISITEI(HETERSIIIFIELDI ItDEG. CII

I
I
I

1015
ISOUEO
I OXTGEN
I t HG/LI

I

I
I

I
IPERCENT
• S.HUR
I AT ION

TUR
B lOll,.
(,JTUI

I

I

I TRANS
IPAI<ENCT
I SECCHI
I DISK
l I CH I

LINE 31"1 CONTINUED

DEC 13. 72

MAR 10. 13

HAT IS. 73

AuG UZ. 73

AUG 10. 73

DEC 08. 71

MAR IS. 12

I'IA T 16. 72

,JUL lB. 72

vEC 13. 72

tUR 2U. 73

I'll. TIS. 73

AUb U2. 73

AUG 10. 73

DE C 08. 7 I

MAR IS. 12

MAT 16. 72

,JUL lB. 72

SEP 21. 7Z

DEC 13. 72

HAR 20. 13

MAT IS. 7)

AUG 02. 73

AUG 10. 73

1000

1620

1:')0

092U

1230

1025

1505

U9"1!:>

0950

16)0

lS)~

0915

1225

10 I S

ISOU

1005

09"10

0'1 "I S

Ib35

ISSU

2

2

2

2

2

2

J

3

3

3

3

3

3

3

J

••..
1.2

.3
1.2

• J••
.3

• •
oJ

1.5

.3
1.2

.5
I • ,

oJ
I. ,

.3

••..
1.2

.3
1.2

oJ

••
oJ

••
.3

1.5

.3
1.1

oJ
1.7

oJ
I. ,

.3
102

.3

• •
••

1.2

oJ
1.2

.3·.

.3

30000

"'0000
"10000

16000
19UOO

28000
28000

30000
31000

29000
29000

38000
38000

2bOOO
27000

"11000
39000

32000
32000

"10000
"'0000

I!>.DOO
1"1000

28000
28000

26000
39000

31000
)1000

32000
32000

26000
17000

36000
36000

3BOOO
)8000

12000
32000

"'0000
'+0000

15000
ISOOO

Z6000
26000

22000

•••
IS.S
18.S

22.'1
22.5

30.S
)0.9

29.'+
28.!>.

16. !:>

16.1

22.1
22.1

26.7
26.6

29.'"
29.6

•• 7..7
IS.9
18.8

22.'"
22.)

J 1.2
31.2

29.'1
29.5

16.9
17.0

22.9
22.9

2b.8
26.6

29.2
29.5

21.8
27.9

•• 7_.7
IS .8
18.7

22.8
22.8

31. 'I
31. 'I

29."1

'.2
'.2
• .1

'oJ
'.3
,..
'.3

•• I

'.1

'.2'.2
•• I
•• I

'.3'.2
'.2'.2
'.2'.2
'.3'.3
7.'
7 ••

•• I

'.I

'.2'.2
•• I

'.I

'oJ
'oJ

'.3
'.3
'.2'.2
'.2'.2
'.3'.3
7 ••
7 ••
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10.3

7.2
703

IO.l
10.0

,.,
5. ,,..

11.5
11.1

'.5
•••
'.3
•••

10.9
10. !>.

I u.6
10.'+

'.2
, • 2

J 1. 6
I U. 3

'.0,.2
5.'
,.I

lU.S
11.2

,. ,
1".2

•• 0

'.3.. ,
•• 3

_.I
1/0.5

ID.l
10.2

102
7.3

,..
IU.l.>

0.'1,..
5.'

'0
91

121
122

113

"72

12'
12'

112
117

12_
121

1_5

".
"
"
.0
'0

138
121

II'
121

"77

121

12'

I"'
131

I :l2
I I'

138
139

'0,.
"
"
'0
.0

II'
130

122
1'0

"

110
170

.0
'0

"J8

100

'0

'0
.0

50
.0

'0
30

10

"

20
as

'0
'0

115
125

.0
120

'0

"
137

102

102

"..
38

..
137

10.

58

58



TA~LE 6A __ r,juAL I TY OF .,qUe ,. THE GUAl.iALUPE E'TUARv.

,.ATER 'tE o\RS J972 '.0 1.,13-·CONTINUEQ

FiELU tlETl::riHINATlvNS

-------_._-~---_._-.._---_._---.-----_..-----.-------------------.-----------.- .._-------------------------------
I I I I I I

I 1, ... £(11'1(1 I I I I
I I(ONOUCT-I I I , , Tr<AN5-, IA .. CE I , 1015- , IPA .. ENCV

vATE; , IIMICRO- , Tt.!'IPi::R- , ISOLvEO lPEWO.NT TUR- , 5C:CCHI
0' I I I v ... PTM IM,,05J '.t.rUkE , I OXVGI:.N , SArUR- l.i I 0 11 Y I 015"

CULLEcrli:lN I TIM ... 15ITEI1"'I:.TER')IIIF IELOI , 10EG.
" I '" , ll1G/LI , .... rION I'" T lJ I I CI1I

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

LINE J" CONT INUEO

-------------------
'0' '0. " 090 .. J , .2 29000 29 ... S.J 76 60

DEC ". " 1210 • • J 29000 J 1 • I 8.' I I • 7 'JJ '",.. 29000 17.3 8.2 11." 'J>

"" IS. " 1010 • .J 32000 22.8 8.2 .. , '" " '32,.. 32000 22.9 8.2 10.3 132 '0

H" ... 71 I .. IU .J ?'IOOO 26.8 8. , 10.2 '0' ..
, • 7 26000 27.0 8. , ... '0'

JOl ... 77 1'15 .. .J 32000 29.6 '.J ,.8 ,.. "'.2 32000 29.8 a.J '.2 135

DEC >J. 77 V93':> • J 3'1000 6.' a.2 ,.a " 80 51
'.2 3'1000 6.' a.2 ,.a " aD

"'" '0. " 09'10 .6 '10000 19.3 a.2 7. , " 'DO "'.2 '10000 19.3 6.2 ,., " 'DO

"" IS. 7J 16'1~ .J \9000 22.7 80J 10.7 130 '0
, .2 19000 22.1 8.J 10.3 "6 110

'0' 02. " ISS~ .J 16000 31. 'I , • 8 .. .., '" SO 58·, 26000 3 1.'1 7.8 ••• 118 ;s

'0" '". n U8SS • .J 1'1000 29.5 S.S 77 80 ".. 26000 29.7 S.S " SOD

LI NE "7--------
OEC 08. " 113U 2 .J :lJOOO 17.6 8.0 10.1 ," , o.

, .5 '16000 11.3 8.0 ,.J 115
J.O '17000 I 1. 'I 7. , .., '"

"'" IS. 77 10,~ 2 • J '10000 22.7 8.2 8.0 , 07 J5 ", .S '10000 22.'1 8.2 8 .. '08 .0
2.7 37000 22.3 8. J 01.'1 110 "

"" ... 77 1 .. 30 .J ::\0000 26.9 8.' II. a ISJ
,. S ]7000 26.1 '.0 lu.3 '"J.o 39000 2 ... 7 '.0 ,.0 ,.5

••• 38000 2b.0 '.0 a •• '"
LlftE. 320
--------

OH uti. " 1330 • J IbOOO 16.3 &oJ I I .7 '" ", .5 IBOOO 16.0 •• J II.b '"J.o 20000 15.3 & ., 11I.S 112
'.6 25000 1 ... 0 8.0 IU.7 'IS
5.2 15000 1'1.1 8.0 ,.5 '0 ,

"" >S. 72 V'll", .J 18000 22.8 8. , ,.7 '0' " 81,.S 18000 22.7 8.' .. , '" 11
J.O 18000 22,] ,., 8.7 lub JO
5.0 110UO 22.8 8.' ,.. 115 .0

"" ... 72 1'l31l 2 oJ 18000 26. I 8.2 .., "' ", .5 18000 2S.8 .. , ••• '0'
J.o 1800U 2S.9 .. , •• J '0'
'.6 1800U 20.0 8. I 7.7 '00

,ol >a. 72 I .. SU 2 .J '17000 29.9 '.2 I u. 9 ," ", .5 '17000 29.B '.2 I U... '"J.O ,+1000 29.6 •• 2 1 u.1 .. 0
J.8 '17000 2'i'.' a. , a •• 137

'Ol ... 72 I'+OU 2 • J 26000 29.2 '.2 Ill ... '" "
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TARLE 6"--QU"LITY 0' "'''TER IN TH' GUAOALUPE E~TUARY.

,WATER YEARS 1912 'NO 1913--(ONTINuEO

fiELD OETlHl'tlNATIONS

-----------------------------------------------------------------------------------------------------------------
I I I I 0 0 I
I ISPEClflCI 0 I I ,
I ICONDUCT-I I I I , TrtANS-
I IANeE I 0 .0 I S- O IPA;;JENCY

OATE I I'MICRO_ ITEMPER- 0 ISOLVEO IPEJoCeENl TUR- , SECCHI
0' I I I DEPTH IHHOSI 'ATURE I 0 OXYGEN I SATUR- BlolIY , DIS"

COLLECTION IT IHE 151 TE IIHETERSIIIF IELol IIOEG. CII PH I I I'h;'/L 1 , ArioN {JTUI , ( Cl11

-----------------------------------------------------------------------------------------------------------------
LINE 320 CONTINUED

-------------------
-"' ... " l'tOU 2 0.' 26000 211.1 '.2 I G.3 '"'.0 26000 28.6 b.2 10.0 I",., 2booa 28.6 '.2 '.2 "0

DEC ". " 090~ 2 "' 28000 .., '.2 10.6 .. SS ..
1.' 28000 .. , '.2 10.0 " '0
'.0 28000 .. , '.2 10.0 " So
, .3 28000 ... '.2 10.1 " bU

H" 20. " 0910 2 • 3 39000 18.9 ,.. 7 .. be " 50
I. , 3'1000 18.9 ... 7" as 70
3.0 3'1000 18.9 ... 7.0 .. 70,.. 3'1000 18.8 ... •• 7 ., '"

'" 02. 13 1'130 2 ·, 23000 30.1 7. , 7 •• 109 ss 3b
1.5 23000 30.1 7", 7. , 107 "3.0 23000 30.0 7 "' as
,"' 23000 30.0 7.2 ••• " "5

'00 10. " 09SU 2 ., 16000 29.9 ,., 81 .0 3b
1.5 16000 29.'1 ,.. " "3.0 18000 29.1 ,.. 78 .0,. , 20000 29.'t 5.' " 7S

LINE 333
--------

OEC 0'. " lO3U .5 39000 16.9 ... '.2 110 228·, '10000 11.1 '.1 •• 2 "2.3 '10000 11.1 ... 7. , ..
'" ". " 093U "' '13000 22.1 '.0 7.0 " "2.1 '13000 22.0 '.0 .. , ".., l>. 72 I02S "' '12000 2'1.9 '.0 '.2 " 51

2 .. '12000 2S.0 '.0 .., "
"" ... 72 1110 "' 23000 2S ... ... ,.5 110 122

1.2 28000 2S.3 '.0 ,., "'
_01 18. 12 133S "' 29000 29.8 .., •• 7 12. ..·, 28000 29.9 1i.3 ,.5 138

::iEP 21. 72 1310 "' 3'1000 30.0 .., 10.6 150 0
2 .. '12000 3003 '.2 '.7 '"

DEC 13. 72 1525 "' 'flOOD 7.7 ,"' ..
1.5 '11000 7.7 ,.7 100
2.' '11000 7.7 '.7 100

'" 20. " 11'10 .5 3'1000 11.1 '.2 ,.0 10. 38
1•• 32000 I 1.1 '.2 ,., 10'

'" ". " II'IV "' 3S000 22.) .., '.7 12 • SO 51
1•• 350000 22.3 .., 10.3 I" .0

'OG 02. 73 133u "' 3100 28.9 ••• 10.8 "0 "·. 3'100 28.9 ••• 11.0 I"

'OG '0. " 1221,\ ·, 50600 250.9 ,.. b" 100 ..
1.5 16000 2S.0 ,.. ."' "2.0 20000 2 ... 1 '.2 2.' 31

DEC 0' • " 103 .. ., 36000 11.2 ... ,. , 111 21'., 36000 11. I b .1 ,.. "'2.' 38000 16.6 '.2 10.'1 122

"" ". 72 09'1U 2 ·, '13000 22.2 ... ... " '"2. , '13000 22.1 '.1 " 1 os
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r ,t,8L E oA-_QUALITY Of lIIATE/oj IN TNE GU .... DALUPE- ESTU .... F<T.

WATER yE .... H::. L'H2 'NO L971--COr.TINUED

fiEL\) OEH.RHlkAT1OkS

-----------------------------------------------------------------------------------------------------------------, , , , , , ,, I~PECIFICI , , , I, lCONDUCT-l , , , , T~ANS-, lANCE , , 1015- , IPA",ENCY
1),1, Tl , llHICRO- ITEHPER- , ISULVED If'ERClNT TUR- I 5ECCPiI

Of , , , I)[PTH '11.00S I 'ATURE , , UXyGEN , SATuR- D I\)I T Y , uIS"
COLLE-eTION ITIMEISI tEllMETERSI j (FIELDI I IOfG. " , ," , l!'Hi/LI , .... TION (JTU I , I eM I

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

LJNE JJ3 CUNTINUED

-------------------
." ... " 103:' , .J '11000 2'1.9 7. , >•• ., J2,.. '11000 2'108 7. , >., "
"H ,.. 72 III:' , .J 23000 2f,.'1 .. , ,.. 10' OJO

I. , 29000 2:'.1 '.0 7 •• ",.. '11000 25.1 7 •• >.> 77

,ue ,.. 72 13'10 , .J 29.2 '.0 ",.. 31000 29.1 '.0 ,. J JJ

,ue ... 72 1'105 , .J 23000 29.7 ••• ..7 '" 11,.. 25000 29.'1 ,.. ••• '0

'" 21. 72 130S , .J 35000 30 .1 '.J 10. I 1>J 0,.. '1Z000 30.'1 .., ••• OJ, •
OE< OJ. 72 1,15 ,

• J '17000 ... '.7 '01,.. '11000 ... ,.. ID',. , '17000 ... ,.. '0'
"" 20. 7J 120Ll , .> )1000 17.9 .. , ,., 107 ",.. 11000 18.0 .. , .., 1D7,.. 37000 17.9 .. , ,. , 110

"H 1>. " I 13u , .J 35000 22.3 ,oJ 10.1 '" 7D ..,.. 3S000 22.3 a.3 ,., ," 7D,.. 35000 22.0 •• J I U. 6 IJ. 7D

'OG u'. 7J 13'1U , oJ 3200 28.8 ••• 7.7 'DO "I. , 3'100 211.8 •• > 7. J ..
, .8 0!>00 28.5 .. , .. , ..

'uG 'D. n 121 (I oJ 6100 28., ,.. ••• " >8
I •• 26000 28.1 '.J ,.7 os,.. 27000 29. I 7 •• .. ,

UEC 0'. 11 10'15 J •• 3'1000 17.2 '.1 ,oJ 10. ilJ., 3JOOO 17.2 ... '.7 IIJ
, .1 33000 17.2 .., ,.7 IIJ

"" IS. " 100U J .J '13000 22.5 .., 701 .. ",.. '13000 22., .., 7 •• 100

." .. . " La"!:> J .J .16000 2'+' 7 '.0 •• s .. J3,.. JoOOO 2'1.7 '.0 •• 7 '0

"H " . " 112:> J oJ 18000 25.6 ... .., I liS '07,.. 3aooo 25.6 •• 0 •• 8 "
Jue '" . " I'll!> J oJ 20000 30.0 ,.> '.0 127 7D

'.0 211.)00 29.9 ,.. ,.. ".
'" 21. 72 12::'S J • J 31000 lU.I '.J 11:1.'1 1>. 0

'.1 laoou 30.2 .., 7.' "' S

0" IJ. " I::.IU J .J '17000 '.0 ,., 10J,.. '17000 '.0 lu.O 10.

"'" .tIL " 121 y J •• l8UOO 17.9 ... ... " JO
I. > 38000 1 7.9 ... 7.' ..

"H 1>. 7J 112U oJ 35000 22.2 '.J II." '" .. Ja,.. .lSOOO 22.2 •• J 12.2 '" 7S,.. 3::'000 22.1 '.J HIo'l OJJ 70

'0. u'. 7J Il::'U J • J '1'+00 28.9 ,.. 7 •• 101 "·, '1600 28.9 ••• 7.' ", .> 10000 29. I .., , .J S7,.. 12000 28.9 .. , ,., "
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l"'ilL.E '",--gUALITy UF ..... lE .. 'N ,., GUAUAL.Ut'E E.~lUAkV •

.. AfEA YE AHS 1912 'NO 1973--COhfINuE.D

rlEL.u UEfE~MIN"'110N')

--------------------------------------- -----------------------------------------------.-------------------------
I , • , , , ,, ISPECIFICI • , , ,, ICONDUCT-I , , , , T..... "'S-, I AIoe[ , , 101S- , IPAIt[NCY

u"fl , ItMICHO_ ITEMPER- , I SOL.vED I PBtCl;.HT TUR- • SECCHI

" , , , UEPT" 1"101051 'I.TUN[ , , OXyGEN , SATuR- .dOITY , 0151C
COllle liON ITIMEISITEIIK[TEHSIIIFIElOI Ii DE .... CI , PN , I " ... /ll , A I 'tlN IJTUI , I CM I

-----------------------------------------------------------------------------------------------------------------
LI HE '" CUln ."'UlO

-------------------
"" 10. " l l'l!. , ,) 830a 2lilo I 8.' 1.8 'u,

I.' .. 2aoa 27.9 '.2
2.0 .. 20aa 28.2 7.8 ,., "

LINE "2
--------

UEO ••• " I lEo" ,) '11000 150.'1 .. , ,. , 'U' '",., '12000 lEo.] 8 .. 0.8 10'
2. , .. aooo 1.... 3 .. , &.9 10'.,. ... 72 10'lU ,) .... 000 22.1 '.2 7.U " "2" '1 .. 000 22.1 8.2 1.U "

". 7>. 72 1120 ·, .... 000 2'1 .... '.U ... ., "2 .. '1'1000 2'1.5 8.0 .,) 9D

"n ... 72 II"'U ·, '11000 250.6 B. , ,.. '07 122
'.2 .. 1000 25.7 .. , •• U '"

'UN " . 72 IS'l1 ·, '1S000 30.0 B.O .., I" ••
, .2 .. !tooa 30.0 '.0 '.1 '"

'uE LB. 72 I'ISu ,) 3'1000 30.0 .. , 10.7 1&0 .,·, 33000 30,] .., 10.9 ,.,
SEP JI. 72 13'10 ·, '10000 30.0 8,) ,. , ,>2 U

2,) .. 5000 30.3 .,) hJ.3 ,., 0

UEO 13. " 1'13, ,) '17000 B. , ,.7 lUI,.. .. 7000 B.. 10.0 ,U,

2.7 '17000 B.D ,. , 'U'

.'" ,U. " 112:. •• llOOO 17.8 '.2 •• 7 IUS "1.7 37000 17.8 •• 2 <:l.S 102

.n ... " 10'15 ,) .10000 21 .7 B., 11,,1.] 137 &0 SO
I •• 35000 21.5 ,., 10.S '3S SO
2.' .16000 21. I .., 11.0 191 "

'u, u2. " 1'I3u ., 6200 29." B., a.'I "2 3B

•• 0.)00 29.2 ••• ,.S , 12

'U' 10. " 111:> ,) 8800 29.7 ••• ,.. '28 ..
, .B 19000 2'1.5 ••• ••• ",

UEO U,. " 120U 2 ,) .18000 1.... 0 ... ,., I U• "B
, .B .18000 15.7 B.I •• 1 '".'" ... " 102':0 2 ,) .. 3000 22.3 •• 2 ,. U .. ..
2.' '13000 22.3 '.2 ,. U "

'PH lS. 72 liD" 2 ,) .. 1000 2'1.8 •• 0 ." NO "2. , '11000 2'1.] '.0 •• 1 9D

.n ... 72 I lot:' 2 ., 29000 25.8 ... 7.7 , U, "7
, .2 33000 250.0 '.1 7.' 105
2. , '11000 25.S '.0 7 •• 107

'UN ". 72 ISItU 2 ., '13000 2'1.9 '.0 ," 120 ,.
2.' '13000 29.9 7 •• 7 •• '"

'UE LB. 72 Ilt31 2 " 18000 29.7 .., .. S '" "2.' 28000 29.9 B.' ,,, ,"
St:P ll. 72 IJJL) 2 ·, .1<0000 JO.2 .. , 12.0 '" 0

2.' .. 2000 30.2 '" ,.. ISJ U

DE, 13. 72 1'1'1, 2 ., .. 7000 , .. lu.l 10'
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T..... LE 6"~-';'UALITY "' " .. TER 'N THE GUAUALUI"E E:iTUlRY,

"ATER YEARS 1912 'NO I'H3--CONTINuEO

fiELD UETERMIHATIONS

---~--------~~-------------~--------------~---------------------~-------------------------------~----------------, , , , , , ,, ISPEClflCI , , , ,, ICONOVCT~1
, , , , IN"'NS-, I"NCt. , , 1015- , IPAiiENCY

UATE , I I'" ICRO- I TEHPER- , ISOLvEO IPERCl;,rn TUR~ , 5ECCHI

0' I , , DEPTH IHHOSI IATURE , , OJ.yGEN , SATuR- olUlTY , OISK

COLLE.CTION I Tif'1t:ISITEIII1ETERSlllf IELOI I IOEf:,. " , PH , I MG/L I , ATluN 1•.lTul , I CMI

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

LINE "2 CONTINUED

-------------------
OEC " . " l't't!> 2 , .S '41000 ,.. I U.I ,0>

2. , '41000 .. , I u. 2 'U.

"'" 20. " 1109 2 • S 38000 11.6 0.2 ••• '01 ",. S ,)8000 I 1. 'i 1i.2 ••• '07
2 .. ,38000 11.8 '.2 •• S ,OY

"" IS. " 1100 ., 33000 21.8 oi.'t I U.l:i '38 SO "I. S 33000 21 .1 .., 11.1 "2 SO
2.' 33000 21. 'I .., II.ci ", SO

• U" U2. " I'll!> 2 " 'I'tOO 29. I ,.. ••• 112 SI
'.2 '1'100 29. I ••• o.S 110
I. , 'I'too 29.1 ••• .. , lOY
2.0 '1600 29. I <l.6 •• U lu't
201 10000 2'1.1 ." S., ..

'"" 'U. " 112U 2 " 1100 29.0 ••• 10.(; '32 ",., aaDO 211.a ••• ,.. 12.,.. 21000 28.0 .. , ." '"2 .. 31000 2l:i.5 ,., ,.. ,.
O<e oa. 11 IZO, , ·, 38000 15.7 .. , ,.S 110 ...,.. 31000 15.8 ... ,., ,,,

"" IS. " IUIO ,
" '15000 22.1 iI.2 ,.. " ",.. '1:'000 2Z.6 '.2 '.0 "

/II PI< 25. " IIOU , ·, 'lIOOO 2'l.6 '.0 .., " ",.. '41000 2'1.1 '.0 ... "
"" ... 72 1135 ,

" 28000 25.1 ... ... 'U. '"., 30000 2!i>.6 '.2 ,., '07
2 .. '11000 25.1 .. , ,., 10'

"" 22 • " lSI!> " 3100 26.6 ." ... , O'
2 .. 3100 20.6 .., , ., '"

JUN " . " 153U ,
" '1'1000 30.0 ,., ,.. 1"1 80

2 .. '11000 30.3 ,.. 7. , 'OY

JDC " . " 1'125 ,
" 13000 29.S .., I u. of ", "2" 21000 29.7 .., lu.3 ",

>" 21 • 72 132U , ·, 35000 3U.1 .. , ,.. '" U
2 .. )5000 30. I '.2 .. , 1>3 S

"'C " . " 150U ,
" '17000 ... ,., ,0>

I.!> '11000 .. , ,., 10'
2" '+7000 .. , 10.1 lOS

"" 20. " IIOU , .S )8000 11.8 '.2 ;,.9 'OY "I.S )8000 17. S '.2 ••• lOS
2 .. '40000 I 1.1 ,.2 II." '00

"" IS • " Illu , ·, 33000 22.0 ti. 't 11.0 ," " ",. , .15000 21 .8 ,., 1\J.8 DS '0

'"' u2. " I 'to::. ,
" 9000 29. I .., S., 78 ", .2 9500 29.0 .. , >. , 11

1.8 I ZOOO 29.0 il.2 ~. , "
.u, '" . " 113!> ,

" 11000 29.1 .. , '" I"'l "I.S l"lOOO 2il. I .. , il.Z 112
1.8 12000 l8.S '.U , • 0 "

LIr.E ~"---..--.

UH u •• " I I 3!> " 'l2000 I!>.'I iI.1 '.0 , u. I"
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T"riLE 6_·· .. UALllV 0' itA TEw 'N 'HE GUAUALUf"E lSTu,u!Y •

.. _ TER YEAh!> 19 } 2 'NO 19/3--COfliTINuEO

f 1£1..0 UET!:.rlKINAIION!>
-----------_._-.-.- .._---------.----_._--------_._----._._--_ .._---------------------------------.-.--------._---, , , , , , ,, ISPEClflCI , , , ,, ICONUUCT-I , , , , TkANS-

I I _NC E , , 101 S- , IPAIo/£NCY
VATL I 11KICRO. I TEMPER- , IS(JL~Ell I P(,.tCEllT lU,,- , SECCHI

"
, , , UEPTH 11'1101051 IAlUKE , , IJ.HGt.N , SAlul(- .. lull.,. I uIS"
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TA~LE Da--wUA~ITY OF WATEH IN ThE GUADALU~E E;TUART.

WATER TEAMS 1912 AND 1913--eONT!NUEO

NuTRIENT AND OTHEH ENVIRONMENTAL eHARACTEk!STICS
-----------------------------------------------------------------------------------------------------------------

DATE

"CO~~[CfION

I,,,,
I I I UlPTH I
iTI"LI!>!TE11"ETERSII

DIS
SOLvED
S I L I CA
151021
I"GI'LI

,,
I
I TOTAL
Ik!TlUTl
I tNI
I I" .. I'LI

,,,
IAHMON!A I TOTAL
INITROGt,.NINIr..:ITE
i INI • 1,.1
• t"G/LI I IHul'LI

DIS
SOLVED
PrlOS
P"DkUS
OHTHO
,P'

t"G/L)

TOTAL
PHOS
PHO~US

'PI
I"G/Ll

,
I Ii I 0- I I
ICHLHICALICH["tCALI
I 04YGEN I OXYGEN I TOTAL
J DE "AND I DE HAND 10kGAN!C
I 10001 I lCOOI I CARdON
I IHG/LI I '"GILl I '"GILl

AuG u2. 13

Auto Ill. 7j

OEC Uti, 11

'UR I!:>. Ii

APR 2!:>. 72

,JUL lb. 12

OEC 13, 12

'UR .lU, /j

AUG U2. 13

AUG IU, 73

Ole U9, 11

ULC U9, 71

HAR I!>. 7J

APR 2!>, 71

HA'I' I D. J 4

,JUL 1&. 7i

StoP 21. Ii

UlC 13. 7J

HAl( 40. IJ

rlAY I!:>. 7j

AUG lI1, Jj

AUG Iu, 7J

HUt I~, Ii

DEC U8. 71

"A'I' I D, '4

,JUL I", Ii

12~O

1110

161 !:>

151 !:>

11'12

liS!>

1230

IDS!:>

12'1U

093U

10!S

to'l!>

0935

1000

1220

123!>

1225
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115!:>

lu1!:>

1235

1)05

!'15U

I'I)U
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,
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J

J

J

J

J

J

J

J
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,)
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.J,. ,
••

·.
• J

.J

• J,.8
• J

,..
.J

'.8
.J,.8
• J'.8

I ••

11.0

12.0
I I .0

.D

'.D

,..
1).0
13.0

12.0
12.ll

J.1

,. ,
.D

,..
1. ,
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'.8
2. ,

.,
, .1

13.U
1).0

12.0
12.u

.0

,. ,
.U

.0

.2

.2

.0

.0

.0

.0

.0

.0

.D

.0

.0

.0

.0

.0

.,
.0

.0

.0

.0

.0

.0

.0

.0

.0
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.0

.0

.0

.1
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.00

.01
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.0'
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.0'

.0'
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.0'
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.0'
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.D'
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.D8
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.0'
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.08
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.0 ,
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.DO
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.0•
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I .,

I. D
1.2
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1.0
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TA~LE 6a--~uALITY Of WATfk IN THE GUADA~U~E ESTUA~Y,

NUTRIENT AND OTHlR ENYIRON"ENTAL '"ARACTEkISTlcs
---------------------------------------------------------------------------------------------------------------.-

OAlf
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COLLECTION

1
I
I
I
I

I I I OEPrH I
ITlI'tEISITEI t"lTEH~11
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SOlYEO
S I L I CA
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I"G/LI

I
I

I

I TOlAl
IN"HAlE
I 1,,1
I (l"Ib/l I

I
I

I

IA""UNIA 1 TOTAL
INITROGlNIN1T~ITE

1 INI I tNI
I ("biLl I ("~/LI

ul~
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p"os
PhOkUS
OI\T"O
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I"G/ll

TOTAL
PHOS
PHORUS

1 P 1
(kG/LI

I

I l' I 0- I I
l(riE"ICALICHEHICALI
I OllGEN I OA1GEH I TOTAL
I DEMAND I DE"ANO IO~GAI.IC

t IISDOI I ((DOl I CARbON
I I"G/ll I I"G/LI 1 I"G/LI

liNE 311 CU~TINULD

LlEC 13, 72

"loR 20. 73

NOY O~, 71

NOY 01, 71

NOV 09, 71

NUV 09, 71

NOY U9. 71

NUY 09, 71

N(,IY 10, 71

NQY 10, 71

NOY I I, 7 I
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(,I92S
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1'100

O?OO

0900
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2'fOU
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IbiS

S

1.2

• 3

.J

.3
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I.S
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7.7

•• s
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•• I

7 ••

8.2
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.0
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01

• 0
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.0
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.0'
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.00

.00
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.ou

•os

LINE 31'1

.ou

.ou

.Ov

.ou

.oe

.00

.00

.oe

.ou

•ou

.ou
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.08

.12

.12

.11
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.u •

01'

.11

.20

.12

.12

.11

olD

.0'

.0'

olD

s.O

.7

loJ

I. S

OlC ue, 71

MAR I~. 71

''lAy l6. 72

JUL 18, 72

ULC 13, 11

"AR lU. 13

AUG U2. 73

~lP 11,72

"A Y I!!>. 73

AUb 10, 13

lllC 08, 71

'UR I ~, 1 i

"loy lb. 72

DEC Otl. 71

"loy 16, 71

.JUL 18. 72

.JUL 18. 7i

Ole 13, 12

1230

1025

15'f~

09'15

09S0

1~3~

100~

Ib35

0905

I l3u

10~~

J530

1330

1'130

1'100

IS50

090~

2

2

2

2

2

2

2

3

3

2

2

2

2

2

2

2

I. S

.S

1.2

.3

••
.J

1.2

.3
1.2

oJ
1.2

J.O

.3

.3

S.2

.3

oJ

.3

.0

8 ••

3.2

, • I

•• 0
10.0

.0

.0

7.8
7 ••

8.7
7.3
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.0

.0

.0

.0

.0

.0

.0

.0

.0

• 0
• 0

.0
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.2
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.0

.0

.0

.1

01

.0

.0

.2

."

.02

.OJ

.00

.00

.00

.11
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.03

.0'

.0'

.OS

LINE 317

.00

olD...
lltoiE 310

.00

."

.00

.02
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.ou

.uo

.ou

.00

.00

.ou

.01

.01

.ou

.ou

.00

.ov

.00

.00

.01

.00

.00

.01

.ou

.00

.ou

.ou

.02

.uo

.0'

.02

.UJ

.uo

.00

.uo

.U8

.0'
• U 7
.07

.00

.u,

.01

.OJ

.02

.0'
• 0 J

.03

.08

.0'

.0'

.0'.0'

.IS...

.07

.08

.02

.02

.OS

olD

.OJ

.OS

I.'

2.2

I ••

301

I .,

101
2.2

,..,..
I. ,

1.8

I.'
20J

1.1

20J

I.S

2.2

I.'

36,(J

18.0

29.0

'.0
26.0



lA6LE 68--wUALITY OF WATER IN THE GuADALUPE ESTUARY.

NATER Y(AHS 1972 AUD 1973--CONTINU(O

huTRIENT AND OTHEH ENYIRDNM[N1AL CHARACTEwISTIC~

._-----------------_._-----_.__ ._-~--~-_ ..---------------------_._-_._-----------------------~---------_._-.-----

1.lA TE
OF

COLLECTION

I
I
I
I
I

I I I ut.P TH I
ITIMEISIHIII1ETERSII

Ol~

SOLVED
SILICA
I S I 021
IHGILI

I
I
I
I TOTAL
IN IT"A TE
I I N I
I I /'lG/L I

,
I
I

IAMMONIA I TOTAL
INITROGEWINITHITE
I (PI) I INI
I tHG/LI I IHGILI

DIS
SOLvED
PHOS
PHORUS
ORTHO

'PI
IMG/Li

TOTAL
PHUS
PHORUS

IPI
I/'lG/LI

1
I dlO- I I
ICHEHICALICHEM!CALI
I O~YGEh I OXYGEN I TO~AL

I DEMAND I OlHAND IURGA~lc

I tbODI I ICOOI I CARt:iOll
I I/'lG/Ll I (HG/LI I (HG/LI

LINl 320 CUNTINUlD

DEC 1.3, 72

DEC 1,19, 71

MAR IS, 7,{.

APR 15, 72

MAY Ib, ]1

JUL 18, 72

IH.C 13, 7i.

PUR 20, 73

"-UG 02, 7.3

AUG JO, 73

OlC Oil, 71

/'lAR IS, ]2

APR .IS, 72

HAY 10., Ii.

JUL 110, 71

~EP 21,72

OlC 13, 12

HAR lU, 73

HAY IS, lJ

AUG U2, 73

AUG Iu, 73

/'lA/( 150, 1l

APR 25, 1,{.

HAY 10., 12

JUL Ill, 7l

DEC 13, 72

MAR 2U, 73

0905

1035

U9'1U

1035

1115

1515

1200

IJ'IO

121 U

1110

11'10

12UU

125~

1521

1'115

1355

095U

1000

1510

IU25

121U

1330

I'IIU

LJ91:'

,

,
,
,
,
,
,
,

3

3

3

3

.5

03

.5

03,.,
.3

,. I

,.I

.3

.3

.3

.5

03
I. ,

.3
1. ,

.3
I ••

, 03

03

03

.3

03

,.0

1. ,

307

.,
1 .,

13.0
IJ.U

12.0
IU.LJ

'07

.0..

.z

.1

.0

.0

.,

.5
103

Il.U

II.U

10.0
'1.7

.0

.,
107

.0

I .2

.5

.2

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.2

.2

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

• 2
• 2

.0

.0

.0

.0

.0

.I

.02

LINE 3J3

.00

.07

.05

.11

.05

.00

.00

.02

.00

.00

.03

.07

.00

.08

.07

.02

.11

.05

.00

.05

."
• 03

.00

.00

.00

.01

liNE JbU

."

.0'

.00

.11

. 184·

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.01

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

• 00
.00

.00

.01

.00

.00

.00

.00

.02

.00

.00

.00

• 08

.01

.01

.,0

.08

.0'

.11

.13

.00

.01

.00

.01

.00

.00

.01

.00

.OJ

.02

.OJ

.07

.09

.0'

.02

.00

.01

.01

.01

.00

.0•

.01

.01

.07

.05

.05

.06

.01

.12

.10

.10

.11

.13

.00

.01

.01

.03

.02

.03

.01

.os

."

.10

.13

.09

.0'

.02

.02

.02

.02

.01

.03

1. ,

.5

1.0

2.5

1. ,

1.7

.3

1. ,.,
103
103

I • .)

.5

'.0

2. I

.7

'.0
.5

1.1
1.1

1.0
103

.,
I .,

.5

.,
,.0

03

,.5
.5

'11.0

'Iu.o

29.U

20.0

27.0

18. U

25O.U

'.0

'11.0

I I .0
28.0



TAOLE 6a--~UALITY OF WATEn IN THE ~vAOA~U~E ESTUARY,

NuTRIENT ANO OTHEH ENYIRONKENTAL lHARAC1E"ISll(~

, , ,
UI~· ,

I , I SOLvEO , DIO- , I, OIS- , , PHO:)- TOt AL ICH[NICALICH~KIC'LI, SOLvEO , TOUL IANNONIA , TOT AL P"OHUS PHOS- I OXTGEfIl I OATGEN , TOTAL
OATE I S I L I CA INilltATE INITHOGENINITNIT~ Oldl'lO PHORUS I Ot-I1ANU I Ot.NANO ,ORGAtlic

Of I I I \.l~P TH I ISI021 I '"' I 'N' I '" '"
,p, , I DUO I , {COOl , l:.ARDON

l:.OLLlClION ITINEISITEiINE1[HSII I N''''L I I IN",/LI , (Nlo/L I I I "",Ill 1 "GiLl I NIJ/L I , II'H"/L I , I"G/LI , ING/LI
-.-------_. __ .-...-.-------_.---------.------_. __.....-------------.---_._._._-.-------.---.-_._--------._-------

LINt 360 CONTIWULO

,.,A Y 1.2, 72

,.,AY 1S, 11

,.,AY 12, 71.

IISO

1't3U

1220

,

,
,

.5

.1

.,

10, U

12.0 01

.,

01'

LINE oOS

oIU

.23

- 185-

.ou

.ou

.00

.31

.30

.JJ

,Jo

3d

,. ,



TASLE bC--OUALITy Of WATER IN ThE GUADALUPE ESTUARy,

*ATER YEARS 1972 AND 1913

CHE~I(Al ANALYSES

-----------------------------------.----------------------------------------------_._----------------------------, , , , DIS· , , , 015-, ,SPECIFICI 015- , SOLVED , , , SOLVED, , CON- , OIS- SOLVEll ISOOIUf"I ., , DIS- 015- , SOLJOS, 10IJCTANCEI SOLVED f"IAGNE- , POT AS- , SICAR- , SOLVED , SOLVED I I SUI"I Of

UATE , II ... ICRO- I(ALCIU~ SIUIl , SIUf"I , aoNATE ISULfAlE lChLORIOEI,OI"lSll-
Of , , , DEPTH , ",HOSl , I CA I OIGI , INA+I(I , IhC031 , 150 .. 1 , lel' nUENlS'

COLLlCTlftH ITIHE ISITEII"'ElERSII I LAS I , I f"IG/lI IHG/LI , Ptro/l' , 'I"I'/LI , t"G/LI , ("GILl , l"_fLl

2" " 130 ,21

'" 36 ISO 59.

"s " 1>0 52'

250 " 130 'os

2" 31 ..0 52,

'" " 120 ,01

,,,
" 1 " 51'

LINE 00-_._----
OH OS. " l~!:>!:> .3 ,OS

'.0 '" 92,0 2l.0 S,

." ... 12 16!:>0 2 .3 '",. S '" 91>.0 1".0 .S

'" ill> • 12 10":' 2 • 3
,sa 79.0 1.2 .0 "

'.3 '"
." ". " J!:>.2!:> 2 .3 ,.. 83.0 1),0 80,., '"
,"I ". " I 70S 2 • 3 '" 80.0 ,. S 000

'.3 ,>S

UH 01. " DOll 2 .3 891 911,O 11.0 ..
, .0 12500

." ". 13 12211 2 ., 90' 76.0 1'1.0 "3.1 '"
'UG 02. " HiO!:> 2 .3 ."

3 .1 '"
LltoE ,0
--------

." ". " IUD 2 • 3 2" 38.0 '.1 12

'OG el • 13 Illll 2 oJ 1320
, .1 1320

'UG 'U. 13 1100 2 .3 1360
'.0 ''f00

LINE 52--------
." ". " 1700 •• 2200 )6.0 19.0 '"0

LINE .0
--------

OH os. " 1)'15 2 ., 6290
'.0 17900

." ... " 1030 2 .3 10SOO
'.0 10800

'" ,.. " 0902 2 .3 19'100
3. , \9S00

." ". " 17'1:' 2 .3 I 50 I 0

'.0 21000

.Ul ". " 18500 2 ., 3320
, .1 2910

HP '0. " 1'I311 2 .3 2790
'.0 l630

OH 12. " 09.2S 2 .3 17300
3. , .]'000." " . 13 1'12:' 2 .3 9210
3. , 9'+60

- 186-

122

'"

" 12

,00

1 "

1190



CHEMICAL ANALYSES

-------------------------------------------------------------------------------.-------------------------------_.
I 0 0 0 015- , ,

0 015-
I 'SPECifiC' 015- , SOLVED I 0 0 SOLVED, , CDN- , DIS- SOLVED ISDDJUM • 0 , 015- 015- , SOLIDS
I luuCTANCEI SDlYED HHiNE- , POT AS- , flICAR- ,

SDL~ED 0 sOlvED I.SUM OF
OATE 0 .'"ICRO- IrALCIUM SIU" I SIU'" I tlONATE 'SULfATE ICHLORIOEICOkSTI-

OF 0 0 I DE P TH 0 IlHOSI 0 , CAl I"GI , IHoll+I(1 I (/iCOJI I 150'11 0 lell IlUENTSI
COLLECTION ITj",EISITEI(IlETERSII I LA81 , ("GILl '"GILl , 'HG/LI , 'ltG/LI , I""/LI , ("GILl 0 ,"GILl

------------------------------------------- ..-----------------------------.---------------------------------------
LINE .0 CONTINUED
-------------------

"" IS. n IJI5 2 .3 3820
3. , 12600

'"' u2. n II'IS 2 .3 15000
3. , 15000

'"' 10. " 1025 2 ,) 1510
'.0 1520

SfP 20. " 1705 ,)

2. ,

"" IS. '0 li/oJO 2 .3
3.0

AU' 02. n .'130 2 .3
3.0

'U, 10. " IllS 2 .3
3.0

UEC 0' • " IJJO 2 .3
3.'

"A' ". " 09'15 2 • 3
2. ,... ". " IJ20 2 .3
2. I

JUL· i>. " 12JO 2 .3
2. ,

SEe 20. " .60:' .3
I ••

OEC 13. " 101:' 2 .3
1.5

HA • ... " 1620 2 .3
2.'

"" IS. " 1855 2 .3
3.0

AU' 02. " 13'10 2 .3,..
'U' 10. n 1'100 2 .3

5.2

60 291

DEC u7. 11

HAR 1'1. 12

APR 2'1. 72

,..,. Y IS. 12

JUL 17. 12

1120

II JO

1'1 .. 5

IJOO

1'112

2

2

2

2

• 9

••
.3

,)

.3

LINE "5--------
623
62. 72.0 2'1.0 " 230

".
'" 86.0 19.0 " 20;

820
82. 85.0 .9.0 .. 28'

,,, 8J.0 18.0 " 2••

".
n. 78.0 22.0 .. "5,,,
,,, 88.0 20.0 " 298
,.5 87.0 21.0 " 300

,,, 8'1.0 19.0 SO 282
"0

'66 J7.0 1'1.0 " III..,
." 79.0 1•• 0 " "0
.35

." 81.0 11.0 30 2.2."
LINE i>0-..------

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

LI NE 200
---..---..,.

"I

.0.

" ,
691

. 187·

,.

..
"

"
52
52

"

,.
"..
",.
'0

'0

,.

3.,

"3
'63

''0

'"
,..,..
'"

35.

'"



TARLE "'(--QU"'LITY OF .... rEM IN TNE (lUAUALUPE ESTUARy.

..... TER TE"'RS 1972 'ND 191J--CONTINUEO

CHE"JC ... L ANALTSES

-----------------------------------------------------------------------------------------------------------------
I I I I 015- I , , 015-, ISpEClf'C' 015- , :;,OLVlO , , , SOLVEu, , CON- I DIS- SOLVED ISOOIUN ., I 015- 015- , 5001...105, 10uCT ... NCEI SOLVED NUoNE- , POT"'S- , BIC ... R- I SOLvEO , SOL YEO I I SUN DF

OATE , II"ICRO- I(ALClUN SlUM , SlUM , BONATE ISULfATE ICHI.ORIDEICONSTI-
DF , , , OEPTH , "ptOS I I I CAl INGI , IHA+j() , (HCOJI I 1500"11 , ICL.I I TUENTS I

COLLECTION 'T INE IS' TE.IIMETERSII 11.."'81 , IN'''L) lNG/l.1 , INCo/LI , IN"LI , I""L' , I"GIL I , ING/LI

-----------------------------------------------------------------------------------------------------------------
LINE '00 CONT IHUEO

----.--------------
Sl:.P 'D. " 17Zd , ., '12

DEC 12. " 1100 oJ ,..
'" ... " 15020 , ., TS.

'" ... " l"'ICI , .3 ...
'00 0'. " IZ"IO oJ '"
'UO '0. " IJIO , oJ .a,

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

'" ... " 121U .. .31

>PR " . " 15"11,) ., J930

•• 10"100 1'10.0 Z'IO.O 1800 ,.- "D 3200 5'''0

'" ... " 120S " 'T6

DUl IT. " I'ISU " T60

DE< 12. " 1000 .3 9610

'OR ... " 1'158 " I",JO

DE< 0' • TI 101j~
, •• '"

'OR ... " 12JU , •• 1500

'PR " . " 15JO , .3 2080

DE C 12. " 0950 ,
" IJSOO

'OR ... " I'ISU , .3 11.0

LINE '30--------
DE< U, • TI lOIS , •• 5050.0

'OR ... " 150U 1.1 5a.O

>PR ". " I JO .. , .3 12900

'" ... " IJ07 .3 5'120

DUl II. " l.lJ5 , .3 2000

DE< 12. " 1220 .3 19JOO

'OR ... " I 53!:> •• 8250

LI hE '"--------
DEC 12. " I3IU , " 215000 200.0 520.0 JoOu 'U. 1100 "'800 12"100

•• 22JOO

OEC 0' . TI 09150 • .3 .30,., 10100 120.0 2JO.O 19QU I. , 'ao J300 "'010

'OR ... " 13J, • " IJIOO
I.' I'IJOO 150.0 310.0 2'100 'D' "0 '15000 19"'0

>P. " . " I'I'U • .3 8800
I. , 12500 150.0 290.0 2100 "a 610 J800 11 JO

. 188·



T~RLE 6(--QUALITY Of WATER TN TkE GUADALUPE E~TUARy •

• ATER TEARS 1972 A~D 1971--(0~TIHUEO

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

oJATE

0'
COLLECTION

,- ,
IS .. EClfICI
I CON- I DIS
liWCTAHCEI SOLVED
IIMTCRO_ I~ALCIU"

I I I DEPTH I MH051 1 ICAI
ITI"~ISITEIIMETERS'1 ILASI I I"G/LI

015
SOL.VEO
"4'.NE

S 1l,~"

IKGI
I"G/LI

I 0 I S- I
I SOLVEO I

ISOOIU" +'
I POT AS- I

1 5 I U" 1
I IN .... " I 1
1 I "CoiL I I

bICAR
SONATE
(riCull
I"G/LI

,,
I 0 I S-
I SOLvED
ISULf ... TE
I ISO'U
1 IKG/L I

I DIS
1 S(lLVEO

OIS- I SOLIDS
I SOLvED llSUM Of
ICHLORIOEICOkSTI
I 'CLI llUEHTSI
I ("GILl I '"G/LJ

-----------------------------------------------------------------------------------------------------------------
LI HE "3 CONTINUED

-------------------
"" >S. 72 lSO~

, .3 210 11.0 '.3 .. 113 • "
,,,,., 272

'0' 11. 72 110:0 , 03 "2 2/0.0 15.0 .. '12 " .. 3"
'.2 '0'

HP " . 72 120:0 , .3 2150.. "'790

0(( 12. " 12Su , .3 1'7100 180.0 '110.0 2900 231 '00 ,100 9'700
, .2 11200

"" ... IJ 102u , .3 ,0100
, .2 ,0'100 110.0 21U.O 1900 2" "0 1100 62'10

"" >S. 13 1'110 , .3 1850
, • 2 21510

", 02. 13 0951" , • 3 ".•• ".
0(( OJ. 11 0"'10 • 3 .21

, .2 12200

"" I' • " 1'100 • 3 b'l90
, .2 9220 12V.O 200.0 1000 230 320 2600 51190

'PR " . " 1'106 .3 10800
,.2 11"00

"" ... 72 1'100 .3 311,. , 1110

'" 11. " 1220 03 '", • 2 ",
0(( 12. " 125151 03 251'100

·. 251"00

"" ... 13 IbOS .3 "990
, • 2 7 .. 00

"" u2. IJ 09'1, .3 ",
• • '"

'0' 'D. 13 1600 .3 ."•• 022

LINE ".-.-----.
Ole OJ. 11 11251 2 .3 '71'10

3 •• 18 .. 00

"R 1'. 12 1'l~S 2 .3 19600,.. 19S00

'PR " . 12 08'1i! 2 .3 115100,., 25000

"" ... " 08"0 2 .3 1820,.. 115100

'0' 11. " 11510 2 .3 8510,., 9100

Ole 12. " 081lJ 03 , .... 00

·. 30100

"R ... IJ 10"~ 2 • 3 18900

- 189 -



TABLE oC--oUAlITY OF WATEk IN ThE GUADALUPE lSTUARY,

.AIER YEARS 1972 AND 1973--CDHT1HUEO

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

lUll
O'

COLLECT ION

, .,
I tSPECI'ICI
1 I CON- I OIS-
I 10uCTANCEI SOLVED
I II"ICHD- I("'LCIU"

1 I I DEPTH I "HOSI 1 ICAI
ITI"EISITEIt"ETERSlI IL'81 I IMto/Ll

OiS
SOlYED
MACONE

SiUM
1"61

(Mto/ll

I 0 I S- 1
I SOLYED I
ISOOIUM -I
I POT AS- I

I SIU" I
I INA_~) I

I I 116/L I I

BICAR
BONATE
IHC031
111"LI

I,
• 01S-
I SOLVED
I SULFA TE
I t 50'11
I I 116/L I

I 0 I S-
I SOL YEO

OIS- I SOLIDS
I SOLVED IISUI1 OF
ICMLOR10EICOHSTI
I tell ITUENTS)
I I"G/LI I IMCOILI

-----------------------------------------------------------------------------------------------------------------
LINE 250'1 CONTINUED

"AR 19. 13

AU6 u2. 13

AUlo 10. 73

SEP 1I. 72

'141 IS. 73

AUG >J2. 73

AUG Ill. 13

OfC u1. 11

"loR 1'1, 12

APR 250. 72

'UY 16. 72

.,JUL 17. 72

!loEP 21.72

DEC 12. 12

"" ... IS. 73

"ueo 10. 73

OlC ..0. 11

""" 1'1. 72

APit 250. 12

MAY 10. 72

.,JUL 17. 72

1110

16250

125050

12'10

1130

15000

1'1'15

IS3,

1013

09350

1'115

1l2!>

liSS.

ISO::.

121U

1150

IS2U

113>J

12'10

1110

10'15

I'ISU

,
,
,

,
,
,
,

•

,
,
,
,
,

I.'
.3,.,
.3

10'

.3

03,.,
.5,.,
.3

I ••

• 3,..
03,..
03,..
.3

••
.3,.5
03,.5
.3

, .5

.3

I.'

.3,.,

.3

••
.3,.1
.3

I.'
03I.'

20300

2610
25010

1630
1620

11700

8960

501

1'120

9050
I i300

10700
10800

19100
19100...

25010

9290
11800

a960
13aoo

25000
25000

5"5"
511
58>

11100
,7300

17000
17100

22700
23100

1000
7830

9850
10200

120.0

98.0

52.0

120.0

180.0

'10.0

100.0

220.0

8l.0

67.0

61.0

1500.0

180,0

210.0

LINE 261

lOO.O

180.0

20.0

280.0

280.0

'1'10.0

10,0

280.0

600.0

130.0

1'1.0

16.0

LINE 27'1

390.0

'110.0

52U.0

·190·

2200

I500lJ

'.0

2UOO

1!l00

3500

••

1'100

5100

1100

,.
H

3100

3000

1300

li'

,..
liO

lO'

li'

'0'

'"

'62

1"

".

,..
'62

lO'

580

.,

300

..0

380

1300

"0

"

,"0

500

1100

3800

2700

290

.HOD

3'100

,,200

"0

2800

8900

1900

50500

!o600

7700

7120

5010

'"
0800

~980

11200

".
~120

16200

3580

3li

311

9970

'17'10

1.)900



lA8LE 6C--QUAL Ity Of WAtER 'N T•• GUADALUPE ESTUARY,

."TER YEAkS 1972 'NO 1973--CO"'IIHUEO

CH("'ICAL A",ALYSES

------._---------------------------------------------------------------------------------------------------------, I , DIS- , , , 1115-
ISJO[CIFICI 015- , SOLylD , , , SOL YEO, CON- , 015- SOLVUI ISOOIU'" ., , 015- 015- I SOLJOS
10uCIANCEI SOLVEO "'''CoNE- , POIA5- , liICAH- , SOLVED , SOLVEO IISU" Of

!.lATE 11 .. "RO- ICALCIU" S lU" , SIU" , BONAtE ISULFATE IC"LOR1DEICON5TI-
Of , , , DEP'H , HHOSI , "AI I'll. I , I H,,+,; 1 , 1.. '031 , 150'11 , 1CLI ITU(NT5,

COI..LlCl ION 111"£ISIT[1 UlE1ERSII (I..AB I , I"',LI I"',LI , 1""',1.. 1 , IflG,LI , II'IG,LI , II'IG,LI , II'lG,LI

-------------------------------------.---------------------------------_.------------------------------------
LINE 2" Cu~TINUEO

-------------------
0« 12. 72 III~ 2 ·, 32300,.. 32bOO.., ... " 1'+25 2 ., ,'+700

2. , 25"100 220.0 blu.O 5300 , 72 1300 9200 16700

0« U7 • " 10'+0 S " 9390
, • S 1&200.., ". 72 115S • " 13000 1'+0.0 330.0 2200 ,"0 ..0 'lIDO 7290,.. 13000.., >S. 72 II'IS • .S 23500,.. 23300

• or '6 • 72 1000 S ·, 2110
2. T 7280

.Ul 11. 72 I 52!:> • ·, 8990
2.0 10700

OEC '2. 72 IU'I:- • " 27100
2. , ]0100... ... " 13'+U • " ,50100,.. IblOO

LINE '"--------
'U_ U2. " 0930 " 2670,., 2'+10

." ". 72 0955 , ·, 19300
I •• 21000 200.0 'I6U.0 3900 11. "0 7100 12S00

'PN >S. 72 14>08 , •• 31bOO 260.0 690.0 S900 172 1200 11000 18800,.. 31700

.or 16. 72 1231 , " 1630 "2.0 32.0 ';0 ," ., ..0 '0',., 12500

.Ul 11. 72 14>55 , ·, 9900 110.0 210.0 1700 102 '00 3000 S4>SU
I. , 10300

se' 21 • 72 ISIO , " \5800
, .2 15800

0« 12. 72 092S , ., 38500 3 I 0.0 1000.0 b900 1>0 2000 13000 22900., ]8900 300.0 94>0.0 7300 '" 2000 13000 23600

." ... " 1200 , " 28200 2"0. a 700.0 6000 166 1500 I UOOO 19000
1.2 21800

.or IS. " 123S , ., ,8000
1.2 2'1000

'U_ 02. " 1000 , ., 2190
, .2 2170

'U_ 10. " 1'150 , ., 1'+50
'.2 1'110

0« .,. " 0930 ., 17000
I •• 16700 160.0 390.0 3100 ,oJ ••• 5500 10000

0« vI. " 1010 • ., 15300,.. ]3200

." ". 72 1115 • ·, 18"100

- 191 -



TABLE 6C--QUALITY OF .ATER IN THE GUAOALUPE lSTUARY.

*ATER YEARS 1912 AND 191)--CONTINUED

CHEMICAL ANALYSES

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

DATE.

"COLLECTiON

I I
ISpECIFICI
I CDN- I OIS
IOuCTANCEI SOLVED
IHl1CRO- ICALCIUI1

I I I DEPTH I ~I1DSI I leAl
lTII1EISITEIII1[TERSII (LABI I (I1G/LI

DiS
SOLVED
MAGNE

SiUM
II1GI

(11("/LI

I 0 I S- I
I SOLVED I
150011.111 +1
1 POT AS- I
I SlUM I
I t NA+I( I I
I II1G/L 1 I

BICAR
BONATE
IHeO)1
'"GILl

I
I
I 015-
I SOLvED
ISULFATE
I ISO.\( I
I IHG/LI

I 015-
I SOLVED

015- I SOLIDS
I SOLVED IISU" Of
ICHLORIOEleONSTI
I tCLI lTUENTSI
I ("GILl I ("GILl

LINE 281 CONTINUED

-------------------
"" ... 12 III S • 1.1 23 .. 00

'P' l;. 12 1210 • ·, 2"000
2.' 23700

"n ". " 13'10 , .> 8390
1.1 10300

"'L i7. " ISr.r. • 03 10100
1.1 1.. 700

SlP 21. 12 ISSO • .3 16S00
1.1 18200

OEC 12. " 1020 • 03 28300
I •• 28300

"" 1<. 7> 130S • • > 3S000
2.' 36700

"n 1>. 13 I SIS • 03 .. 660
I.' S620

'"' 02. 7> 13 .. S • .> "810
I.' 17700

'" 10. 13 10"1.1 • • > 9120
I. , 18"00

LINE 291
--------

"" 1>. 12 ISSS 2 03 28100

"n 18. " I 707 2 ·, 16300

'"' 02. 13 122S 2 .> 10000
I •• 1.... 00

'"' 10. 13 113S 2 .> 3810
I •• 12SDO

LINE 2"--------
OEC ,s. 71 1"3S 2 I •• 28200

"" 1>. 12 iSo30 2 03 17200

'P' 2' • " 13 .... 2 ., 19300

"n I •• " 163So 2 03 ISOOO

"'L 18 • 12 1200 03 18700

SlP 21. 12 liD!:> .3 20800
201 21100

OEC 1>. 12 10'10 03 33700

'" 20. 7> 1100 2 I.' .. 0300

"n 1>. 7> 1.... 0 2 03 12100
I.' 21700

'"' 02. 7> 1250 2 .3 9190
I.' 12000

'"' 10. 7> 1110 2 03 6080

. 192-



T~RLE 6C--QUALITY OF _ATEk IN THE 6UAOALUPE ESTUARY

_ATER YEARS 1972 ~NO 1973--CONTINUEO

CHEMICAL ANALT~ES

DATE
0'

COLLECTION

I I I
I ISPECIFICI
I I CON- I 015-
I 10uCTAHCEI SOLvED
I I '"ICRO- I(ALC1UM
I I l DEPTH I "HOSI I leAl
ITiKEISITEII"ETERSli lLASI I 11'l6/LI

DIS
SOLVED
I'IA6NE

SIUI'I
Ot61

'"CoiL 1

l 0 I 50- I
I SO,,-vEO I
15UOIU" '-1
I POTAS- I
I 50 I U" I
I iliA"': 1 I

I '''H./L 1 I

BICAR
BONATE.
(tiCOll
i"G/LI

I

I

I 0150
I ~Ol".VEO

ISULFATE
I I SO'll
, I"G/LI

I I 015-
I I SOlVEO
I 015- l SOLIDS
1 SOlvEo IISU" Of
ICHlORIOEICONSTI
I (Cll ITuENTSI
I ("Gill I ("Gill

-----------------------------------------------------------------------------------------------------------.-----
lINE 291 CUHTIHUlO

AUe> 10. 1)

DEC U8. 11

"AR IS. 12

APR 25. 12

.... UL 18. 12

OEC 1.1. 12

"loR 20. 13

AU'" 10. 13

OEC 09. 11

DEC 09. 11

"loR IS. 12

APR 250. 12

.... UL 18. 12

SEP 11. 12

DEC 13. 11

"AR 20. 13

"loY IS. 13

"AR IS. 12

DEC 08. 11

"loR IS. 11

"loy 16. 12

.... UL 18. 11

DEC 13. 12

"loR 20. 13

1110

I 'las.

I I> I 5

11'12

11505

1230

10550

12"0

09.10

1015

16'15

09350

1000

1220

1235

12250

1300

11550

1025

1235

1105

09'l5

I'lSO

1''10

OUS

09250

2

•

2

2

2

2

2

2

2

J

J

J

J

J

J

J

J

J

J

J

J

•

,.,

.J

.,
• J

.J

,..
.J,.,
.J,.,
.,

.,

.J

.J

.J

oJ,..
I.'
.J,..
.J

I ••

.J,..
• J

,.,
.J

.J

.J

.J

, .2

9080

.]'1000

36900

l'l'lOO

150100

38300

.)1500

6100
6180

Il20
8510

.)0800

l'HOO

35200

33000

8080

11300

25900
11100

"150100

39300

33300
33300

3100
9120

'l'l90
6910

35200

16900

26900

19800

31900

31100

38800

260.0

150.0

300.0

.)20.0

2500.0

220.0

UhE 302

120.0

36U.0

960.0

900.0

110.0

LHIE 101

LINE 311

650.0

·193·

6000

3000

6&00

7800

6000

S20U

,"
,"
,"...

'"

".

1'100

710

11>00

1900

1"100

1300

11000

50200

13000

1'1000

11000

'filOO

19100

22300

2 ..900

19200

16100



T~~LE oC--oUAlITY OF WATER IN TkE ,UAOALUPE ESTU~RY.

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

O~TE

0'
ceil-lEC T ION

, ,
l!>pECIFICI
I CON- I 015
10uCTANCEI SOlYEO
IIMICRO- ICAlCIO"

I I I DEPTH I MHOSI I ICAI
ITI",l:.ISIHII"'ETENSIIIlASI 11"10/1..1

015
SOl-vEil
"AIONE

SIU"
I"CO)

IMCO/LI

I 015- I
I SOL YEO I
ISOOIU" +1
I POl AS- I

I SIU" I
I I NA+J. I I

I 1"'/ll I

BICAR
SONAlE
I"C011
'"lOlL)

•,
, 015-
I SOLvED
ISULFATE
I ISO'l'
I I "lOlL)

I 015-
I SOL YEO

015- I SOllOS
I SOLvEo IISUM OF
ICHLORIOEICONSTI
I ICLI ITuENTSI
I {"lOlL I I IMCO/LI

LINE 111 COHTINUl:.O

'~OV uS. 11

NO If IJb. 11

,,"OV U9. 11

NOV U9. 11

NOV u9. 11

NOY 10. 11

"'UY 10. 11

NOV II. 11

OEC uS. 11

I'lAY 16. 12

,JUL 18. 12

O[C 13. 12

AUIO 02. 11

SEP 11.12

... AY IS. 11

AUIO 10. 13

OEC Oel. 71

"'AN IS. 11

... AY 16. 72

DEC 08. 11

MAY 16. 12

,JUL Ill. 72

,JUL 18. 11

Ot.C I). 72

UEC u9. 11

I02U

I'IOU

0100

0900

1800

2"OU

0110

I 6 I ':>

1'1 IS

1210

102,

IS'+!:l

U9!>0

15150

100~

U90!>

111iJ

105050

15030

Il1U

1'111,)

1'100

090,:>

IOl!:l

,
,
,
,
,
,
,
,
,

2

2

2

2

2

J

J

J

2

2

2

2

2

oJ

oJ

.J

oJ

oJ

• J

• J

,.,

,.,
.J

.,

.J

oJ

•• 2

oJ.,
.J

•• 2

.J
, 0 2

J.o

• J

• J

'.2
oJ

.J

.J
'oJ

0'

12!:oOO

6810

7000

t0600

88500

11000

11100

11800

10000

28100

11800

16500

,+'+600

1'+000

'+0100

18100
28100

18200
)8200

150100

11lQD
20900

'16700

"0000

31600

250"00

18200

"9&00

2660

17"00
21'100

""5000

100.0

100.0

300.0

220.0

350.0

210.0

120.0

2"0.0

200.0

1"1":100

190.0

270.0

2'10.0

LINE 11'1

920.0

69U.0

1000.0

960.0

100U.0

730.0

920.0

120.0

520.0

LINE 117

LI NE 120

LINE 331

- 194·

1900

2100

7S00

5000

8100

SYOO

8'100

5000

7'100

2aOO

1&00

'"
'"

'"
ISS

"0.","
1S2

170

1S1

,.0

.. 0

SlO

1100

1100

2100

1600

2100

.0

1800

190

3500

3700

1'1000

9200

IS,+OO

11000

1!:l000

I UOOO

11000

'1900

1500

6110

0770

21800

16S00

27600

19800

26100

16 'tOO

23700

90'10

12100



DAT£

0'
COLLECTION

, "
I ISPECIFICI
I 1 CON- 1 OIS-
I IOuCTANCEI SOLvED
I 1II1I(RO- I(ALCJUIi
I I I OEPTH I MHOS I 1 ICAI
ITIliElSITlllMETEllS1j lLASI 1 IKIo/ll

OIS
SOI.VEl.I
''lAGNE

51U"
HI"I

I f'1_/LI

( 0 I S- I
1 SOLVED I
(SUOJUf'1 +1
I PO'AS- I
I 5 I U" (
I I N Il.I I
I I f'1 /LI (

S I CAR
~ONATE

ll1CU31
t M(j,/ll

,
I
( OIS-
• SOLvED
(SULF ... TE
I t SU'I I
I l Ml'o/l I

I a I S-
I SOL 'tEO

OIS- I SOLlOS
1 SOLvED (I~v" Of
ICHLORIOEICONSll
I (Cli IluENtSI
I IMb/LI I IMb/ll

-----------------------------------------------------------------------------------------------------------------
UHE 133 COHTI UED

""'R IS. 71

"'PR 2S. 11

..... 1' 16. 11

.JUL 18. 11

OEC 13. 12

"AR 10. 71

"ue;, UZ. 71

AUG 10. 11

DEC 08. 71

APR 25. 71

"AY lb. /2

.JUL 18. 12

SEP 21. 12

lJEC 13. 11

.... R 20. 11

" .. , IS. 13

AUG 02. '/3

AUG 10. 1)

'UR IS. 72

APR 25. 12

iiI.' 16. 12

,JUL 18. 72

DEC 13. 12

"AR 20. 1)

''lAy 22. 72

"A' IS. 72

'UY 22. 11

103S

III~

I"O!:>

ISIS

120U

13 .. 0

121 U

1110

11 .. 0

1200

12S~

1521

l'tl!:>

13!:>5

0950

1000

I!:>IO

1211J

1330

15055

I l25

0915

1150

1'130

1120

2

2

2

2

2

2

2

2

•

•

•
•

•

3

3

3

3

3

2

2

2

.3
2 ••

.s

.3
, .&

oJ
2. ,

2.1

.3

.3

.3

.3
2.'

.3

.S

.3
, .&

.3
,. &

.3
,. &

.3

.3

.3

.s

.J

.s

'13.300

'10600

:13"00

22800
13200

'I6S00

3250
6890

6120
:/60900

.. 3100

.... 600

'10900

'11100
50 1500

't6600

'flOOD

)b100
36900

61'10
• 1000

1'1100
)5100

'12200

'13800

36100

505000

.... 200

396000

."

2230

813

3'10.0

360.0

280.0

82.0

1'10.0

1000.0

LINE 3S'f

1100.0

8'10.0

12U.O

320.0

LINE 360

LINE 601

12.0

LINE 60S

'16.0
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8 .. 0U

95000

7300

1000

2'100

11

HO

".

'.2

122

193

'.0

182

,..

15000

2200

2000

ISOOO

11000

13000

2000

'1800

110

UO

26800

30100

23200

18'+0

311

1250



WATER TEARS 1972 AND 1971

SELECTEO IONS ANALYSES

-------------------------------------------------------------------------------------------------.--------------
I I I I I I I
I OIS- I I I I 015- I I

I SOLI/EO I 015- I I ~OTHIl'l I SOI,.\<EO I 80TTOM I
I ALUMI- I SOLI/EO I TO TAI. I oEpOS I 1 I CAD- I TOTAL OEPOSITI

OArE I "" I AR!>ENICI AR!>ENICI ARSENICI "IU" !CADMIUM CAOMIUMI
0' I I I DEPTH I I AI. I I (AS I I I AS I I I ASI I H.Ol I ICOl I lCD' ,

COLLECTION 111l'1EISlTEIlMETERSli I UG/ll I (Uu/LII t UG/L II I Uu/loMl I I UIo/L I I IUG/LlI ( Uc>/Gf"I'l

LI NE ''5--------
SEP 20. " 100S. ,

"' 0 0

LINE .lOO

--------
SEP '0. " 1728 ,

"' 0 0

·, , 0

LINE ,I<
--------

'" lb. " 080S. ,
"' 0 0 0 0 0.,

LI NE '"------ -.

'" lb. " 092S. ,
"' 0 0 0 0 0·, , 0

LINE '"--------
SEP 21 • " 1250:> .J 0 0,., , 0

LINE '"--------

'" IS. " 1120 "' 0 0 0 0 0·,
LINE '"--------

'" 13. " IlJ':> "' "0 0 0 0 0

'.5 J

St::P 21. " t':>SO • "' 0 0

," , 0

LI toE '"--------
SEP 21.72

SEP 21.12

IOO~ J

• J o

LINE lS'l

- 196-
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lATER YEAKS 1972 AhO 1913--CONTIHuEO

SELECTED IONS ANALYSES

I , I , I , I I ,
I 015- , , , , , I , I, SOL YEO I TO TAL , 015- I , 60ll0K , OIS- I , BOll0K I, CHRO- , CHKO- , SOl-YEO I TOTAL , OEPOSlll SOLl/EO , TOTAL , OEPOSITI

OAT[ , KIUK , KIUK , COItALl , COiiALT , C08ALT , COPPER , CaPPEl( , COPPER ,
" I I , OEPTI'l , I eR I , ICI'lI , I CO I , I cO I I ICCd I leul , I (U I I ((UI ,

COLLECTIOIll ITIHEISITElt"ET(MSII IUG/l)l t UI>II.. I I luG/ll I I ",GIL II t UG/GK I. I UG/LI I tuCio/lll tUlO/liKI I

-----------------------------------------------------------------------.---------------------._------------------
llt<E '<S---_.---

s~p 2U. 72 10050 2 .3 0 ,
LI t<E '00--------

SlP ,U. 12 1128 , 03 0 ,
•• 2 •

LlPfE '"--------
." ... 12 U80", 2 • 3 0 0 U ••• I' 3

L HOE ,3>
--------

••• ... 12 092~ , .3 0 •
.9 18 3

LINE '"--------
S" 21 • 12 125050 2 .3 ° •I.' 3

LINE 27.
--------

." IS. 72 1120 2 .3 ° 0 ° 12 62
.9 .. •

LINE '87--------
." 13. 12 13350 • 3 0 0 U •I.' J) •
SEP ,.. 12 150500 8 .3 0 •

I ., , •
UhE 3"--------

SEP 21. 12 100, .3 0 ,,., 3

LINE ".-------.
SEP 21. 12 1'+150 • .3 0 ,

. 197 -



lARLf 60--gUALITT OF WATER IN TkE GUADALUPE ESTuART,

*AIER YEARS 1972 AND 1973--CONTINUEO

SELECIEO IONS ANALYSES

-----------------------------------------------------------------------------------------------------------------
I I I I I
I I I I I , I
I 015- I \;OTIOI1 I 015- I aoTTo", I 015- I aOTTOI'! I

I sOLvED , OEPOSITI SOL.vEO I TO TAL OEPUSIT, SOLVED I TOT AL OEPOSIT,
UATE I ('fAN IDE' CTA~IOE' IkON I IRON IRON I LE"'O I LE"'O LE ... O I

" I I I DEPTH I 100 I I CN I I I rE I I IrEl IrEl I I PI> I I I PB 1 {PBI I
COLLEcTiON IIIMEIS{lEIIMETERSII II'!G IL II I UG/GMII (UG/L .. IUG/LI IUG/GI1Il IUGILI, IUG/LI IUG/GMI,

LINE I'IS

SEP lO. 72

SEP 20. 72

MAR 16. 7:1

SEP ll. 72

,.. ... R IS. 72

1605

1728

(lIoOS

092S

12S5

1720

2

2

2

2

2

2

.3

.3

• •

.3

••

oJ

• •

.3

'.2

.3

• •

o

LINE 200

o

LINE .2 I 'I

o

LINE 236

o

LINE 26't

o

LINE 2HI

210

L{NE 287

"0

1700

2900

16000

8900

6700

8200

13000

o

o

o

o

o

S

•

S

2

12

•

." 'J. 72 133S .3
, • S

SEe 21. 72 ISSO .3
1.7

SlOP 21. 72 100S 3 oJ
, • 2

SEe 21 • 72 1'115 .3

"0

o

LI NE 31 't

o

L 1hE :is'I

o
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1700
13000

160LlO

11000

o

o

o
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1 ABLE 60-·QUAI..11T Of .. ATEl< 'N TNE GUAOAL.UPE ESTU ... Ry,

.... TER YEARS 1'912 'NO 1911--cONTiNvEO

SEL.ECTElJ tONS ANALYSES

-------------------------.-------.-----------------------------_._-------------------------.-------------------..
I I I I I , I I
I DIS- I OIS- I I 80TTO" I 015- I itCH TOH I I 015-
I SOLVED I SOLVEO I TO T... 1.. I OEpOSITI SOL~ED I tOTAL DEPOSiTI OiS- I SOLVED
I lITH- I H... N- I "AH- I ' .... H- I "EN- I "ER- I'IER- , SOLVED I STRON_

OArE I 'UN I I.... NESE I GAN[SE I GANESt I CU"Y I CUNY CURT I NICKLE I TtU"
Of I I I DEPTH I I L II I CHNI I IHtoIl I !folIO I I I HG I I ltill) I"GI I I NII , I SR I

COLLECT 10111 IT IHEISITEI'''ETERSll 'UG/L I I CUG/L I I I UG/L I I l U"I"HI I I UG/L I l I UG/L I IUG/"I1l1 (UG/LII (Uli/LI
-------------_._-------------------------------------------------------------------------------------------------

LINE ''5
--------

SE. 10. 12 1&05 , 03 '0 0 'UO

LIN[ '00
--------

SE' '0. 12 1128 , ., '0 0 "0
•• 290 .0

LINE '"--------
N•• lb. 12 0805 , ., '0 0 0 < ., .0 0 6>0

•• 'DO .0

LINE ".--------
N" ". " 0925 , 03 '0 0 0 < ., .0 0 1000

•• "0 .0

LH'E ,..
--------

SE' 21. 12 12SS , 03 '0 0 1800,. , "0 .0

LINE '79-.------
••• 15. 12 1120 , ., '0 0 .0 < ., .0 0 2100.. 150 ..

LINE '"--------... 13. " IllS 03 50 0 0 < ., .0 • 1800
I. , 190 .0

SE' ,.. " 1550 • ., >0 0 2200
1 ., 260 .0

Ll NE '"--------
SEP ,. . 12 I DO!> , ., 110 0 '1500

I. , 210 .0

LINE '"--------
SE' 21. " 1"115 • ., 13. >0 5200

. 199·



·ATER TEARS 1912 AND 197)--CDNTIHUEO

SE~E'TED IONS ANA~YSES

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

UATE

"CO~~ECTION

I
I
I
I
I

I I I DEPTH I
ITIM£IS1TEIIMETERSII

I

I

015- I
SO~VEO I

ZINC I
I ZN I I
I Ulii'L II

TOTAL
ZiNC
I lN I
IUlii'LI

,
I

80TTOM I
OEPOSITI

llNC I
I ZN I I

IUGi'G.MII

5EP 20. 72

SEf' 20. 72

'UR 16. 72

PUR I •• 72

SEP 11.72

'UR IS. 72

MAR IJ. 72

SEP 21.12

SEf' 21. 12

SE" 21.12

1605

1728

080,

0925

125S

1720

IJ)S

1550

IuDS

2

2

2

2

2

8

3

.,.,

.,.,

.3.,

.3
1.2

.3.,

.,
I.S

.3
I. ,

.,
1.2

.,

o

60

80

S

"0

160

2

S

6
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T~RLE. "[--gUALITY 0' "'''TEti IN TN' ~UAU",-UPE ESTUARy,

.AJER YEAkS 1972 'NO 197,3

INSECTICIDE "0 HERBICiDE ANALySES

-~~-----------------------------------------------------------------------------------------------~--------------, , , , , , , , ,, , , , , , , , ,, I I , .. OTTOM I , , , ,, , eOTTOH I TO I AL , OEt-OSITI , oOTTOI'I , I 00 rIOM ,
uATE I TOT AL , DEPOSITI CHLOR- , CHLOR- , ToTAL , OEPOSITI TOTAL , OEPOSITI

O' , , , OEPTH , ALORI .. , ALORIH , OANE , uArtE , 00. , 000 , 00' I 00' ,
COLLECTIOH ITIMt.ISi lEI ""ETERSII tUG/LI I tUb/I(e>1i IUe>/LIl IUIo/Ke>1I IU(,/LII IUC>/ICC>il IU&/LII IUG/kGJ I

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

LIM. 1,5---------
SEP '0. " I"O~

, 03 .00 .0 .00 .00

llHE '00--------
." 'U. " 1720 , 03 .00 .0 .00 .00

LIHE '"------.-

••• ",. " uac!> , ., .00 .0 .00 .00·. < ·, ,03 I • J I.'

LINE '>b--------
." ... " 092:. , 03 .00 .0 .00 .00

•• < ·, < 1.0 < ., .,
LINE 2't,3
--------

." lI. 72 110' • •• < ., < 1.0 < ., 1.1

liNE '"--------

'" lI. " 11S, , ·, .00 .0 .00 .00,. , < ., < 1.0 1.0 .7

LINE 27'--------
••• " . " 172U , ·, .00 .0 .UO .00., < ., < 1.0 ,.. < .,

LINE '67----.---
N•• 0>. " 1,3,3S 03 .00 .0 .00 .00

I.' < ·, < I.U < ., < .,

." 21. " 1!o5-U • 03 .00 .0 ••0 .00
I .7 < ·, < '.0 < ., < .,

·201 .



TABLE hE--QUAL I Tl OF .ATER IN ,,. GUAUALUPE ESoTUARy,

WATER YEARS 1972 ,"0 197J--CONTINuED

INSECTICIDE 'NO HERBICiDE ANALySES

-------------------------------------------------------------------------.---------------------------------------
I , I I I I I I I
I I I I I I I I I

I I 1 I 110 no", 1 1 I I !sO TT 0'" I
I 1 BOTtO" I TOTAL I oEpOSll1 I BOTTO" 1 TOTAL I DEPOSIT I

.... ATt: 1 I TO TAL I DEPOSIT I OIEL- I OIEL- I ToTAL I DEPOSIT I HEPTA- I HEPTA- I
0, I I I HEPTH I 00' 1 00' 1 ORIN 1 ORIN 1 ENORIN I EHORIN 1 CHL.OR 1 CHLOR I

(OLLEeT ION l TIHE I SITE l!rlETERS II lUG /L I I IUG/KGII I UG/Lll I Uto/ KGI I IUG/LII tUG/KGII IUG/LII IUG/KGI.

-----------.-----------------------.---------------------------.-------------------------------------.-----------
LINE '"--------

SEP 20 • 12 1605 , .J .00 .01 .00 .00

LINE 200
--------

SEP 20. 12 1721j , .J .00 .00 .00 .00

Ll NE ,IN
--------

,'" I •• " 0&0:' , .J .00 .00 .00 .00

•• '01 , ., , ., .,
LINE ".--------

''" I •• " U92:. , oJ .00 .00 .00 .00.. ., , ., ., , .,
LI HE '"--------

HP 21. " 120:. S .. ., , ., , .2 , .2

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

SEP :.11. 12 1255 .J .00 .00 .00 .00
I. , , ., , ., , ., .,

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

"'" os. 12 1720 , oJ .00 .00 .00 .00

•• , .2 , ., , .2 , .,
LINE 28'--------

,'" >J. " IJlS .J .00 .00 .00 .00
I. , ., , .2 , ., , .,

SEP 'I • 12 ISSU 8 .J .00 .00 .00 .00
I .7 , ., , ., , ., , .,

- 202-



TAIOLE 6E--IJUAlITY OF WATER IN THE GUAUALUPE E~TuARY.

WATER YEARS 1972 'NO 1973--CONTINUEO

INSECTICIDE 'NO HERBICIDt: ANAlySES

---------------------------------.-------------------------------------------------------------------------------
I I I I I I I , ,, I 80 T1 OM I , , , , , I
I TOTAL I DEPOSIT. I , , TOTAL , , ,, .. EPTA_ , HEPTA- I , 80TTOM I TO TAl I METHYL , TOTAL , TOTAL I

uATE I CHlOR , CtilOR I TOTAL I DEPOSIT 1 PARA- , PARA - , MALA- , DUZ- I
OF I I I DEPTH , £POlloEI [POXIOE. lINDAIIIE. llr.OANEI THION , T"ION , THION , HOON ,

COllECTIUN ITIM£.SITEIIMETERSIl lUG /ll 1 IUG/KGI, IUG/ll, lUG/KG II IUb/LI. IUG/ll I t Ul>/L I I lUG/lll

-----------------------------------------------------------------------------------------------------------.-----
LI NE 1'5--------

SEP " . " 1005 2 .J .DD .00 .UO .00 .00 .02

LI /'tE 400
--------

SEe 20. 72 1728 2 .3 .00 .00 .00 • DO .00 .00

LI NE 21<
--------.,. ... 72 0605 .3 .00 .00 .UO .00 .00 .02

.9 , .2 .2

L IttE ".--------
." ... 72 092!O 2 oJ .00 .00 .00 .00 .00 .02

.9 , .2 , .2

LI NE 2'3--------
SEP 21 • 72 120!> 5 .9 , .2 , .2

LINE 2 .. '1

--------
SEe 21 • 72 12~5 2 oJ .00 .00 .00 .00 .00 .01

1.2 , .2 , .2

liNE 2"--------
." IS. T' 1720 2 .3 .00 .00 .00 .00 .00 .01

.9 , .2 , .2

LI /'tE '87--------
." 13. 72 1335 • 3 .00 .00 .DD .DD .OU .01

1.5 , .2 , .2

SEe 21 • 72 IS!:>U • .3 .00 .00 .00 .00 .00 • 00
I .7 , .2 , .2
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I"'RLE oE--ClJAL Ilv 0' .... TER IN T'E <OU'" 0 ... l. UP E E~TlJ"'RY •

.... rER H"'NS 1972 'NO 197.l--CONTINuEO

INSECTICIDE 'NO HERBICIDE. "'N"'l.YSES
-----------------------------------------------------------------------.-------.---------------------------------

I I, ,, I, BOIlO" "OTTO" I BOTTO" BOlIO"
D"'TE , TOT"'L I DEPOSITI TOUL OEpOSITI TOT"'L I OEPOSITI TOT"'L OlPOSITI

U, I , I DEPT ... I PC. I PC. I 2.'4-0 2,'t-O I 2.".~-TI 2, 't ,~-Tl SJLVE). I S ILVEI.I
(OLLEeTION IlIHEISIHllflElERS! I (u<OJ'll I I UIOJ'KlO II IUCiJ'LI IUIO/KGII IUG/I.)' IUG/KGI. I U6/L) I CV6/"') I

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

LINE ."--------
SEP '0. " ltoO" ,

" < •• .00 .00 .00

LINE '00--------
"P 'D. " 1728 , .3 < • I .00 .UD .00

LINE ,..
--------.,. ". " U80, ,

" .00 .00 .00.. < •• < .3 .3

L.INE '36--------... ... Il 092:' ,
" .00 .00 .00.. < 10.0 < ••• < ., .,

LINE ,,,
--------

>EP 1I. Il 120:' - .3 ._0 .00 .00

LINE '"--------
"P 1I. " )2~!> , .3 < 01 .00 .00 .00

LI NE ,,,
--------... ... " 1120 , .3 .00 .uo .00

•• < j •• < .1 < "
LINE ,.,
--------

". 03. Il I).l, " .03 .00 .00
I.- < 3. , < 101 •• 2

_EP 1I. " 1,50 • " < 01 .00 .uo .00

LINE 31'----_._--
SlP 1I. " 100, 3 " < 01 .00 .00 .uo

I.' < .., < ., < .,
LJ""E >0,
--------

_EP 1I. " l'lIS , .3 < 01 .00 .00 .00,.. < .. < .3 < "
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Mission-Aransas Estuary

The Mission-Aransas estuary covers an area of
about 160 square miles (410 square kilometers) 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, Carlos Bay,
part of Redfish Bay, parts of the Intracoastal Waterway,

Lydia Ann Channel, and Aransas Pass (Figure 8). Water
depth at mlw is less than 2 feet (0.6 meter) in Mission
Bay, less than 8 feet (2.4 meters) in Copano Bay, less
than 13 feet 14.0 meters) in Aransas Bay, less than 5 feet
11.5 meters) in St. Charles Bay, 4 feet (1.2 meters) or
less in Carlos and Redfish Bays, about 15 feet

97·

29·

Sf CHARLES
BAY

EXPLANATION
97·

--44or -110 Doto-collection line number
2

• Doto-collection site number
T E X A S

8o
0E====,,'======'iiO MILES

Aransas

Bo~e S Gee-'9

Location mop

Figure 8.-Data·Collection Sites in the Mission·Aransas Estuary
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(4.6 meters) in the Intracoastal Waterway, about 20 feet
(6.1 meters) in the Lydia Ann Channel. and more than
40 feet (12.2 meters) in Aransas Pass.

Water·quality data (Table 7) were collected during
January, March, May, June, July, September, and
November 1972, and February, April, and May 1973.

The changes in line numbers to facilitate storage in
the Texas Water Oriented Data Bank and to provide
opportunity to coordinate data-collection sites among all

agencies are shown below. New line numbers are used in

Table 7 and on Fi9ure B.

·206·

All data collected prior to the changes in line
numbers are stored in the data bank under the new line
numbers.

Mission·Aransas Estuary
Change in Line Numbers

OLD NEW OLD NEW

1 15 Carlos Bay 115
4 44 12 120
5 54 13 133
6 65 14 141
7 77 14-site 4 172·site 10

8 89 15 170
9 96 16 165

'0 laO
New line lQ4

11 110



lAtilL 7A--gUAllly OF ~ATlN IN TH~ ~ISSIO~-ARAU5A~ ~51UARI.

WATlR lEAkS 1912 AND 197)

FltLO I.lETLIlMINAII"I~~

----------------------------------------------------_.-----------------------------------------------------------
I I I I I I I
I I:'PECIFICI I I I I
I !CONOUCT-I I I I I I" AIIS_
I IAN(~ I I IUIS- I I PA"l:.rIC I

"Aft I , (/'IltRO- I T~H ... t.It- I ,SlJL~EIJ I r~k(~!IT TU~- , SLC.. Ln,v, I I I .. ~PfH ("HIl::.) lId u" l:. , I U~IGt. .. I SATuM:- DIU I T Y , IJ I 51(
COllt.C I lUI'. 11 JJ'I~ISI1[1 (1'I~1l:.1l::'1' (; Il:.LIlI IIUEb. () , '" I IM..,/!., I A II uN I ..Jl U I , I 0' ,

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

'" uS, 71 U1l2" 2 • • 59UU 25.0
, • 7 :'DUO 23.5

"" ... 71 110 .. ·. 70UU 2'1.0
I.=- IIblJU Z'hu

"" >U. " 1'I5U 2 " IllOOO Ib.8

'.2 18000 10.6

"' , "U, " 1~1j", , ,) bUOU 2<:1.6,. , bUClU 2&.8

""' ". 12 16 I U ,
• J I){JCJO )u.""

, .2 I)OOU )0.'1

SI:.P 00 • " I bO J 2 .J 1900U 3 ... I
, .S 1900U 3u. I

"" 0;. 72 113::. 2 ,) 17000 1::..8
I.S 170(,0 IS.8

'" LU. 7J 1600 .J 3000U Il.7
,.S "IUOO Il.S

"" .. , 7J 12'111 2 • J Z8UOO 22. I
I.S 2<:1110U 22. I

"" 16. 7J 12ljU 2 • J lbUUU 22.)
1.2 26UOO 2t..2

"" II. 71 09'b •• '1900 2u.O

"" >U. " Ib)'" ,) 18000 I 'i. I
I. S 180UO 18.9

"" JU. " 123U • J J'lOO 2<:1.'1
'.2 3'100 2b. I
201 JIjDO 20' I

"L " . " I)'lu " 9'100 2<;.6
I.S 9!>OU 2 .... .,
2.7 9800 2 <;.2

>C, 00. " 1'12", ,) l'IUau 30. I
201 l'tUDO 3 ... 2

1.0'0' OS. 7l 09'1u ., I lUOO I ~ .5
2.0 IlUOCJ I", )

f"I:.B 20. n 13!>u .J t.2uOU Il.5
I.S t. 3000 12.2
2.0 t.2LJUO Ii. 't

." 19. , J lU2" oJ lSuUO 2 1.6
I.S t.500U 2 I .7.., 16 • 7' IU)"" oJ l8000 21.1
1.2 t.~uUO 20.'1

v"' V>. 71 IG)U 2 •• J7uLJ 2't.O
I.' 3/00 2 J • 5.. "::'OU l ... O
I.S .. SUO 2 ... 0

LINE:. OS
--------

0.2 1.0 0'
• .0 1 " o'

•• S ,.. "o. , I. , "
O. I .oJ " "'.0 " 1 IU'

,. , 7.7 , oJ ",., -, • J ".., I I .7 102 .,
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1~riLE 7~--gUALITY O~ ~ATER IN THE MISSION-ARANSAS E~TUARY.

~ATER YEARS 19/2 ~NO 1973--CONTINUEO
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I.' 36000 I 1 .7 '.2 V •• 'U, JS.

,.. IV. " 1120 oJ )6000 22.0 7 •• ,. I 10' 20. 102
2. , JoOUO 2 .... 0 ,.. ... I" '0 •

"to\, •JS. " 1 'l(hJ 2 ·, 11000 2).1 '.0 7.7 " ..
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TARLE: 7.--UUIlLITT 0' ,uTE:W ". THE 14(SSION-.RAHSAS Ec;TUARY.

iI'A l E: R TEAR~ 1972 '"0 19/3--eONTINUEO

FIELD OET(I'IMINAl IONS

------------- -~.------------------------------~~~-----~-~--~---~--~-------------~-~--------------~---------------
0 0 , , , ,
I~PECIFICI

, 0 I ,
ICONOULT-I , , , , lRANS-

I.N([ 0 , 101S- 0 I PA",EHCT

ll':'Tl IIHICRO- IIFI'H'ER- I ISOLvEO IPEHCt.NT lUR- 0 SECCHI

"' I I I lJLP1H 114,,051 I"TUkE , I UXTGt.N I SATuR- BIOITT , OISK

lULLl(ll"~ I [[MLIStlEI I~F1ERSlllflE:LOI I I OE\,. COl " I IH"/LI I AllOH ".IT U 1 , I eH 1

-----------_.-----------------------~~-------_._------ --------------------------~-------------------~-----------~

LlliE 13) COr-lTINUEO

-------------------
1.11'1 ,I!>. " I~OD I •• 17noo 23.7 '.0 '.8 "). , 18000 Z.J.7 ,., ,,, ..
I. 1.1 V OI. l! l!:l{lU ·) ISQOU 23.7 8 •• I I .2 13' "

1.2 1 SQUO 23 ot. ••• ILI.9' 13),., IbOUO 23.) 8.' Ill.) '").0 )'luun 2l.8 ", .. ) ").7 .17QOO 2.1.2 8. ) , .7 .,
,." " . 77 122", , .) 27000 19. J S. , I 1 .7 ," ,,,

, .5 29000 lli.8 .. , li.O '").0 29000 ItJ.7 .. , I I .7 ,"
M., ," . 77 I"Q~

, ·)
181)00 '18.'1 8.5 7,) " ..

I •• 220UO 27.9 .. , o •• '0
'.7 280no 27.7 .. , , .. .0
).0 2900U 27.7 '.0 ).0 "). , lOIlOO 27.8 , .0 ,.. ")., 300UO 28.2 8.0 ,., "

'"' ,. . " I"""] 7 ·) Jonno 29.8 S., ,.. '" ". '",.5 J2000 29.S .., ,., ,.. 05.
) .. '11000 29.0 ,. , ••• 130 '0.,.. '1ll1UO 2't.1 ".J 0.0 " 13.
5. , '10000 2'1.'1 .. , ,., " ".

r.(l1/ IS. " I r,2", 2 •• 2](JOO 1'1.9 '.2 , ., " 8O. J8

0.5 21000 1,.0 .. , '.0 " 85.
).0 27000 IS.O c., '.7 " 8O.,.. 29000 1".6 '.2 ,.5 '0) 100.

"" '0. " "'Oil , ·) 38000 10.6 8. , ." " 25. "8
'.5 l8UUO I (].6 .. , ,. ° " 25.
) .0 '10000 10.6 8.2 8. , " )0.
5. , '00000 10.8 '.2 .. , " )0.

." ... " II'IU ·. l200u 21.9' 7 •• IL. .... 138 '5. ..,,, l2aOO 2 1.8 ,.. IG.7 135 20.,.. llOOO 21.0 '.5 10.7 '" '0.

"v, ,,50. " 13'Ou ) .) IbODO 23.9 ." ••• '0' 5,
I. , 16000 23.9 8. , ••• '0'

"0' OI. " 1"":' ·) l'InOO 23.2 8 •• II. l 135 "
•• 1'1000 2 l • I ••• I I .1 iJ)

, .2 1"'000 ,n.9 ••• I I .3 135

.J"'ll n. " 12l~ , ·) 21000 19.7 .. , 12.tJ "0 ",.2 l2000 1~.8 .. , 1).2 '"
M<R )U. " 17't~ ) .) JIOOO 1'1.5 .. , ,. , .. "'.5 JIOOO 18.7 •• I 0.2 ..
M" 3U. n IllS ,) l:inOO 11" 1:0 8. , 7,) " "I ., 180UO 28.9 ,., ,. , "
,u, '-". n 150 I .) 28000 29.9 .., Y. , IJ8 0. , 0'

, .5 l8000 lO.O .. , ••• ," 0 •.", 15. 77 111.15 ) •• 2:'uOO 1':0.1 •• 2 •• 8 " 110 • 25
, .5 25oUUO 1'0.8 '.2 ,. , " 115 •

n.B '0. " I'IU:' ) .) 3'4000 10.1> .. , ,., .. 25 • 150
, .5 .1'1000 10.7 .. , 8. , .. 25.

." ... " II50U ) ·. 32000 22.'1 ,.. 11.0 '" 35. 58
, .5 32000 22.5 7 •• 10.1> iJ' 35.

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

"", u5. " l'Ol", ,) 220DO 2'1.0 '.2 '.8 " "
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r .I. In. eo "A--OUAlI TY OF ",ATEIt ,,,
'" tiISSION~ARANSA:' ESTUARy.

~;'l (I( TEAkS 1912 '00 1973--(",HINUEO

FIELO OETl:HtlNA110N:.
-------------------------------------.--------------------------------------------_._--------------------------_., , , , ,

ISPECIf Ie I , , ,
tCOIlDUCT-1 , , , TI'lANS-
... "'(I:. , 1015- , IPA~(N(f

.IA Tl IltliCkO- III f1P(R- , ISOL .. ED IPEItCI:.NT TUR- , S(((HI
OF , , , DrPTH ,,, ... 050) 'A'UH[ , , OlTGEH , SATuR- ;\101 TT , 0151(

ClolLI:.CT 10'. I T,"'£1<,11f I {lit 1ER<:;) , IF IlLOI IlOL(H '" >" , Ot" IL I , AT I (IN l.JiU) , 1(11 I

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

LI N( '" CON1I NUlO
-------------------

I.u\' "". " 1'13:> 1.7- l5oUOO l3 ... ,., , oJ ",., 290(IU 23." , .0 0" "'.0 310lJO 23." ,.0 ,., "
1.11\1 ". " JI.. .)u .3 ISUlIU :/3.:/ ,.. 110.7 130 ",., llOUO 21..9 ,.. 11.e; ,,.

l.l 22/,UO 72.7 ,.. 10.7 131

JIIlj n. n I/lJU .3 .1bOUU 16.0 ,. , , I • .) 121 113,., 39000 I I .9 ,. , 11.50 '"2.1 .... to 110 1 7." '.0 I".!> 13•.. , 'O. " • 12 .. oJ 200UO V, .9 .., 1. , •• '02,.. 200no 2".8 .., I. , ..
'" 72nOO 27.0 .. , ... "2." lSUUU 21.5 .. , ,., "

"L " . " 1 .. 2l • 3 l ..... UU 29.6 ,. , ,.. ". 3. ...,., lS,'1I0 29.5 ,., ,.. ". 3 •
3.0 l'lOOO 29. I •• 3 1. , "0 " .

~I ... " . " I.)"" .3 .. SUllO 2 b • I) " , 1.1 '" ".
I.S '1SQUO 21.8 .., I. , '" ...
2. , '15,100 ll.7 , .S I.' ," 30.

~'1I \I " . " 1.;"'503 .3 28nun 1'1.8 •• 2 ,.. 81 120. 2 •,., l'HlliO 1'1.1 .., ,., " IlO.
2. , 29UOU 1'1.'1 ,. , .., , 03 1 10.

F ~ h '" . " l.'.)u .3 31;1111Hl I I .2 '.2 .. , '00 , 52
, .S .)MrJOll 11.'1 ,. , ••• '02 15.,. , .)1l11Il(l 11.5 '.2 ••• 102 15 •

". ,.. 13 I 1I.. l,. .3 3bOOU 21 • 1 1 •• 1".1 ,>5 ". ", .S lbOUO 21.1 1.' 11.9 1S3 20.
3. , .) 1,100 l2.2 1 •• 11.'1 '" 10..., ... " IIU;, .3 2ilOOO 21." •• 2 •• 1 '02 IS. ",., 2duUti 21.8 ..1 •• U 'UO 10.
7. , 201100 21.3 •• 2 .. , '0' '0.

"C, .I~. " I'ISu 2 .3 20Ullu 2". I '.2 1 •• .. ..
1.' 10"UO l'l. I •• 2 ,.. ..
2.' 23(10U 2'1.0 ,. , 1. U "3.0 3500UI.I 2'1.2 '.0 •• 0 '0

ro,,1/ ". " I;,'IU .3 1800n 2).2 ••• IU.6 ", ",., 200UO 23.0 ••• I u.6 13'
2.1 n(loa 22.9 •• S 10.2 Il.

"" " . " 11'10 .3 3unoo 19.3 '" 1 I. S III 113,. , )'1t100 18.6 '" I I • 1 1,.

1.1 ';)000 I a.!> ,. , II." 13'

1110 f .u. 12 1110 l .3 2JQOn 21.'1 ,. , 1.' , UO '"I .S 2'10UU 21.5 ,. , 1.2 "1.1 2"'000 28.) '.3 1.2 101

'OL " . 12 I" III 1 • 3 ))0 .... 0 29.S. ,. , 1(,.) ,>I S. '",., 36(100 2Y.2 .. , 10.0 I'IS 1 •
7.1 l1000 2'1' .) .., .., 1 " 10.

S" ,.. 12 I 'Ito" 7 .3 '1'1000 28.1 .., ,.. 120 JO.,., 'i6QUO 2b.7 '.S 1 •• 122 l8.
2.1 '11000 28.9 .. , , .1 ". 35.

IH,V ". " • lJ 9 'HI < oJ 21000 1".8 '.2 ••• " '0. 36
, .s 21000 I" .8 •• 2 ••• •• '0 •
3.0 290UO I",S. •• 1 '.3 ,U, '0.

- 222·



TASL E 7Jl--QUALITY OF ';"TER '" '" MISSION-ARANSAS ESTUARy.

WATER YE ARS 1972 ,"0 197J--CONTINUEO

f I EL 0 ~ETERHINATIONS

------.-----------------------------------------_._-----------------------.-.-----------------------.-----------
I I I I I I I
I ISPEClflCI I I I I

I ICOtIIJUCT-1 I I I I TR"NS-
I lllt',CE I I 10 I S- I IPARENCY

;H.Tl I I I H ICI<O- IT(MPER- I ISOL.EO IPERC(NT TUR- I SECCI"II

" I I I l,f:P TH IMHlJSI I"TU",E I I I..lXYGEN I 5 ... TUR- B I 0 IT Y I DISI(
(uLLlrlll1t1 11 IHEISITEI tHLTER~l I tflElDl I I DEG.

" I '" I tHu/L) I AT lor. (,H UI I tOll

---------------.-----------------------------------------------------------------------------------------.-----.-
LINE 1'1 COUTINUEO

------------------.
f f H '" . " Il2lJ , .3 JAnOO I J. I> 0.2 7. , " 30. 163

1.5 l!lOOU I I • b '.2 7. , " 25.
3. (j 370UO 11.9 '.2 7. , " 25.

IIPR " . " 111'15 2 .3 30000 22.0 7 •• ".il 113 20. "1.5 3/,000 21.8 7 •• ,.. Id 20.
3. , 36000 2 I • S 7 •• ,. , ". 20.

t.... l '0. n 11iSu , .3 27£10U 1.2.2 e.2 d. , 10' 10. 12'
1.5 28000 22.2 0.2 • 01 '01 20 •
3.n leOOll "2.3 •• 2 7.' " 35.

1.. ,1' "l>. " IbUS .3 I.OOOU I.'f.o '.2 7.'1 luO ", .2 23000 23 o'l 11.1 7. , 100,., 2:>OUO 23. '1 ,. I 7.' "
t< ....... II. " 1~5l.J .3 17GOO 23.2 , .. 1103 138 BI

I .2 17UOu 22.9 0.' 11.'1 13'
2. , 180UU 22. S ,.. 1(J.Y 133
3. , 1'1000 22.7 ,., I U. 7 130

,J,d, ,7 • n J[j5S , .3 21>OOU 1R. 9 ,. I IIJ.O 107 lB3,., 3301J0 I ti. 9 ,. I 10. I '0 ,
, • 0 q'iOUO 18.5 7., lu.S '"

h/;l '0. n Inou " 22UUO 21.3 ,. , 7.' 100 131
I. , 2snoo 27.'i '.5 701 "3. , 'llUaU 27.5 0.2 •• 1 &S

,J'IL " . n 1251. .3 3CUOn Vi.2 ,. , 1 Co. I I" 127,. , 3JUOO ;U.8 o. , 1G.IJ I" ,.
3.0 3'iOOO 21.7 '.2 7.' 1u. d.

'.0 35UOu 27. '1 '.1 '.0 " 70.

'" " . " I" I ~ , ·, '13UOU 27.8 ,. ; J. , '" 5.
1.5 '1'1000 2/.S •• 5 ,.2 I" ,.
3. , 'ibllUa 27. 6 '.5 J.O 10. lB.

tn,v 15 • " OA21 .. 321100 I 'f. 8 0.2 ,., 10' 75. "1.5 32UOU 1'1.8 0.2 ,. , , 0' IS.
3. , 32000 15.2 '.2 1l...1 113 105.

~ • I. '" . n I;> I u 3 " 311000 11.0 002 7. , B2 20. 157
1.5 38,10U 11.0 0.2 7. , " 20.

'.7 3000u I 1.6 ;'.2 7 •• " '0.

'" " . " Oq'lI" 3 ·, 3qllOO 21 .6 7.5 •• 3 , O' 15. "
I.' J5000 21 .6 7. , , .. 110 15.

'.0 36000 21 .5 7. , '.0 liS 20.

t1"Y " . " In'iD , ·, 280UO 27..7 '.2 7.5 95 10. "I. , 2flOUO 21.7 ,. , 7. , " 10.
3.0 2enno 22.7 '.2 7.' " ,.

NI,\I ",. " I",JU " lUGUO 2'1. I '.5 '" I" "1.5 20UOO 2'1.0 '.5 ,., "'2.' 21QUn 23.8 ,. , l).0 101
3.0 73rHHl 23.6 ,. , 7" ",., 2'10UO 23.S '.3 .. , .0

"'.1/ II. " lou:' , .3 220UO 21.) B.' I 1.2 "0 II
I .2 21UOO 23." a. B 11.1 '"2. , 20lj(JU 23.3 ,. , 1(,.6 I",., 2'iOllO 23.0 '.7 IU.O 123

LI !'iE 105--------
I~<l " ,,!:o. " 17 I S .3 ... 7nOD 1'i.O '" 7 •• "
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TA!\Ll lA--QUAlITY OF .ATEh' ," 'HE KI5510N-olRANSA5 ESTUARy.

.AIE~ YEARS 1912 'HO 1913--tONTINuEO

FIELD OETt:RKINArIONS

-------------------------------------------------.--------------------._----------_._--.---------------.---------, , , , ,
.,?ECIFICI , , ,
ICONoUCT-1 , , , TRANS-
.;'NCE , 1015- , IPA~ENCY

I,A l E .IMI(RO- I TfMi>I:.R- 150L,-[0 IPERCENT TUR- , 5[(CHI
UF , , , liE P T11 11'11'1051 I;,TLlrl£ , , OXYGEN , 5AlUR- 8 I 0 I 1 Y , DISK

<. LlL ll:. C I 11"1 I 1 [111:. I S r Tl I HI [ TER5 I I I fiE l 0 I I I DE c,. C" PH , lHG/LI , AriON IJTUI 0 I(H I

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

LINE '65 curH I NUlO

-------------------
t,u v 'IS. " 1110J ,., 29noo 2'1.0 •• 2 'oJ ..

3.0 3iOOO 23.9 a. I ,. , ",.. 32000 23.9 B. , ,. , "'01 32000 23.9 BoO 7.2 "
1'111" II. " 1... '1;; oJ I~OOO 2 J. I B.' 11.9 ,;) "., 2.l0UO 22.1 •• 7 I I .9 ,,.

o ., 2'tOOU 22.8 ••• 12.0 ,"
3.7 33000 22.8 ,.. lu.b '38

Jl>lj i 7. " I 12\.1 oJ 3'1000 IB.9 '.I 10. S "3 , 78,. , 3'1000 19.9 .. , I U. b ,'"
J .0 3'1000 1R. 8 .. , 11.1 120
'.2 36000 18.9 '.0 12. '+ '"

N,,' 70. " 10~U .3 5'1000 26.'1 '01 •• 0 " , 78,. , 5'10UO 26.'1 '.3 •• 2 "3.7 5'1(JOO .lb.5 '.0 ••• 003

Jill '" . " 1337 2 oJ ':>01100 2 .... 8 '.2 '.0 I'IS 25. ",. , 5UQlJO 29.6 '.2 ,.. ,;, ..
3.0 sunon 2'1.6 b.2 , • 0 ,,, ,.,.. ~rln(ln 29.'1 '.2 , .0 ,;) ,.
'.2 5300U 29.6 '.2 o ., 137 ...

:'. I' ... " 13 I U .3 <''1000 29.8 ,. , • .0 100 20.
I.' SSOOlJ 29.8 .. , ,. , '0 10 •
3.0 SSOOO 29.1 B.' .. , '" 10.
'.2 5S000 29.9 6.' I. , 123 '0 •

IjlJ~ " . " [1910 • 3 ) I DUO 1'l.S '.2 '.2 101 ,0. "I.' 310no 1'1.3 '.2 '.2 , 00 ,0.
3.0 32000 13.8 a.2 '.3 '0 I ".,.. 32000 1303 , • 2 '.2 " >C.,. , 32000 12.8 b.2 I()o II '" ;,.

fU, '". " 17!>tJ oJ 3110UO 10.8 ti.2 ••• " ". 119,., 3uono IU.9 6.2 .., " 30 •
3.0 Janou 11.'1 '.2 ... " '0.
'.2 38UOU 12. 'I '.2 7. , .0 ".

." " . " Irr2u .3 '11J000 2u.3 7 •• 10.7 137 3D. ,.
I. , '1or,oa 20.] ,.. I U. 'I 133 ".
3.0 '1UUOO 2 ..Jo 3 7. b 11.1.3 132 '0.
, • 3 '10nOD 20.) 7 •• lu.3 132 ".

~;,; Y O •• " loO!> .3 3boon 23. I B.2 .. , " '0 • ,,, ..,., 361100 2). I '.2 .. , " '0 •
3.0 30000 23. I •• 2 .. 7 " '0 •,. , 3.,000 23. I '.2 •• 7 " 1>.

L1I';E ''0--------
"" ". ·u IO.JS , oJ 2S00lJ 27.S .. , .., 93 '02

, .B 2700u 2'.6 'oJ ,oJ "3.' 2Anoo 7.1.8 '.3 .. 3 "
JI,L " . " 13 I 0 .3 33110U 2".8 B.' doJ ," '0. ,"0

I.S 'I JUUO LY.7 b. 'I , ., 13' '0.
),u '1901.>0 :1.9.6 •• 3 .. , 137 '0.,.. 't9UOU 2" .1 '.2 ,. , 137 ".

NuV " . " UkSIJ , .3 ..IlUOI1 13.9 ..2 ,.I 99 '0. 93,. , J2f100 1'102 6.2 '.2 100 '0.
3.0 32UOO 1'1.1 '.2 ,.I 100 '0.
'1.3 31.flUtJ 1'1.6 '.2 '.5 , 0' '0.

r. II 2ll. 7.' 1:;>]5 .3 3aOllil 11.6 '.2 '.7 " 20. ,>2
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TARLE 7A--"'UALITT n' WATEk IN '" ~ISSIOh-ARANSAS ESTUARy.

IiATEN YEAlf~ 1912 'NO 1<l73--t,.OHTlhLEO

flELO DETlRI'IIN.lIIOH5

---------------------------.-----------------------------------------------------------------------------------.-
I , I I I , I, 15P(CIF,,1 I I I ,
I ICONOU(T-l I I I I T"ANS-
I 1AN(f. I I 1015- I IPAk[N(Y

VATl I II"I(HO. I TPI;:>ER- I ISUL\I(O IPE.RCI:.NT TUR- I !lEe(HI

" I I I lIE P I H 1I1H<,lS I I ",rUHI:. I I UXlGlN I SATuR- II I 0 IT Y I DISI(
(Oll.I:.(Tlnl tlIHtlSIT£II~fTEHSIIIFIElOI I COEe.. '" PH I I"b/ll I A T I ON IJTUI I "1'1 I

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

l I tIL 110 (UNTI"'Ut.O
_._----------------

"" '" . " I7J!> ,., 38nno I I • II 8.2 7 •• .. 20 •
J.u 3111100 I I .7 8.2 7.7 82 20., .. J8000 12.5 •• 2 I. , 82 20.

'P' ". " IIlU'; oJ J8uUU 21 • 7 7., .. , 110 10. 10'., J8IJUU 21.8 7. , 7.7 'uO 10.

I.' 38UOU 21. '" 7.' ,., "' ,.
J.u 3'hlUU 21.5 7. , 11.0.0 "0 10.

'.2 )11000 21.5 7.' Ili.2 '" 15.

liNE 172
--------

.U:-l 27 • " Ifl3v IU • J J'touo 1'>'.7 8.0 .oJ b8 81

I.' Ji>(;UI) 19.5 '.0 •• 7 "J .0 36[100 19.2 8.0 ,.I ,.
,.. 38000 I Y. '4 '.0 lu.9 110

"" ,0. " £.921.1 lu .J 20,IOU 21.6 .., 7.0 " 117

1.5 21000 17.6 8.' 0.8 "J.o }'tOllO 27.7 b.' f .2 "'.2 30000 27 ... •• 7 o. , "
Jill " . 77 1221:1 '0 .J 29110U 29.9 .. , 9. I "2 10',., JOOOO 29.5 II." •• I '"J. n ] JODi] 1'1. I '.J 0.2 ",. I 33UOO 2'1.0 •• I j.6 OJ

NO' " . " OI:lOU 10 .J 320UO 1'1.8 •• J .. , YJ '0. ..
I.' 3300U 1'1.8 '.2 •• 7 " '0.
J .0 33000 1'1.8 '.2 •• 7 " ;S •,.. 3300tl 1"!.7 '.2 '.I lUI ".
'.2 33000 1'1.2 '.2 11.1.3 IIJ 70.

," '0. " 115, IU • J 3i>onU to.6 •• 1 7 •• " JO. "
I.' 36£100 I I .7 ,.I •• 0 " JO.
J.o 36000 I 1 .7 o. I o.u 0' J5.,., 37UOO I'" .3 ,. I .. , '0 '0 •

,," ". " U92:> IU .J 36QOD 11.11 7. J 7.0 '0 20. 112
201 3 .. 000 21.8 7. J 7.0 '0 20.,.. );,uon 21.8 70J 7.0 YO 70.
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TABLE 1C--gUALITY OF .ATER IN TH~ "ISSION-ARAN~A~ ESTUARY,

'ATER YEA~~ 1912 AND 1911--CONTINV[~
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WATER YEARS 1972 AND 1913

SE~ECTEU IONS AN~LT5E5
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WATER YEAkS 1912 A~O 19,J--LO"TINVEO
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WATER YEARS 1972 ~~O .91J--(0"1INUED
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TA8L ~ l£--IolUALITT OF .. ATER ,. T" "ISSION-ARANSAS ESTUARy.

WATER TEAMS 1972 ,.0 1973

INSECTICIDE "0 HERBiCiDE ANALySES

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

NUV 1)5. " In3a 2 2 •• < .2 < , .0 ,.. 19.0

5EP IO. " 133::> 2 ,J .00 .0 .00 .00
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- 243-



TAi:lL.t. 7t.··WUAI..ITy OF II. fEN 'N THt. hl~~lON-ARAh5A~ lSTUAlh.

"ATlH 'EAIoI;) 19l.i AND 19/J--CO.. TlltuEO

IN~E'TICIUE ,"0 I1t.HII1CIOl AHALlSLS
-------.---_.---------- ...---------._------------------------_._-.-.---_ ..-.---.-.-----.------------------.------, 0 0 0 0 I 0 0 0, 0 0 0 0 , I 0 0
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LINE I'
..---_.-

NU' U, • " u,,2;, 2 ,., < .2 < .2 < .2 < .,
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INSE~TI'IOE AND n~Rol'tO~ AHA~YS~S
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",Alt. , TO 1 AL. I OEpOSllI TOl AL. I.Il,"O~1 T 1 T1.1 1." L. , ulPOSlll IvtAL. , .. t.I'O:>ITI
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LI f'lE IS
--------

N.' ••• " 1.102, , .. < •• .UO ••0 • 'U

"P ... " 1000l 2 .) < .. .00 ..0 •••,.. < '.0

L.INE "--------

N.' ".. " 1t/30 , .. < •• .OU ••0 ••0

St.P ... " 133S , .3 < .. .00 •• 0 •••
LlHE "--------.., "'. " U92U ) .3 < •• .OU •• 0 .U'

L.INE "--------
", ". " IbOS. 2 .3 < .. .OU ••0 •••,., , .0 < ,. , < •• < ..

LINE. , IS

--------

'" ... " loOu • .) .0 .0. ••0 ..0,., < '.0 < ,.. < ., < .,
LINE '"--------

"P ... " I'll' ) .) < .. .00 ••0 ••0
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Nueces Estuary

The Nueces estuary covers an area of about
200 square miles (520 square kilometers) and consists of
the tidal parts of the Nueces River and other tributaries,
Nueces Bay, Tule Lake Channel, Corpus Christi Bay,
part of Redfish Bay, Corpus Christi Ship Channel,
Aransas Pass, and parts of the Intracoastal Waterway
(Figure 9), Water depth at mlw is less than 13 feet
(4,0 meters) in Corpus Christi Bay; less than 3 feet
(1.0 meter) in Nueces Bay; more than 40feet
(12.2 meters) in Aransas Pass, Corpus Christi Ship

Channel, and Tule Lake Channel; and about 15 feet
(4.6 meters) in the Intracoastal Waterway. A part of
Redfish Bay is about 10 feet (3,0 meters) deep, but
about one-fourth of it is only 1 foot (O.3 meter) deep
(mlw).

Water-quality data (Table 8) were collected during
January, March, May, June, July, September, and
November 1972, and February, April, and May 1973.

The changes in line numbers to facilitate storage in
the Texas Water Oriented Data Bank and to provide
opportunity to coordinate data-collection sites among all

agencies are shown below. New line numbers are used in
Table B and on Figure.9.

All data collected prior to the changes in line
numbers are stored in the data bank under the new line
numbers.

Nueces Estuary Change
in Line Numbers

OLO NEW OLD NEW

1 13 13, 127
2 22 l3a-site 1 131
3 38 14 142
4 47·site 4 14, 147
4, 47·site2 15 159

5 53 16 168
6 64 Laguna Madre 1 170
7 71 Laguna Madre 2 183
8 83
9 93 Gulf of Mexico

17-site 2 90l-site 70

10 108
11 118
12 122
12, 205
13 200

1
~

_c"'-".".(-

1

EXPLANATION

-470. _71 Doro-colleclion Ime. number

~ Dota~collection .ne nYmbe.'

~- !~

k======E======16K'lO..ETERi

-;~'~JS

:l-:::Isn

/
I

'!
~

PtJ5S

Figure 9.-Data-Collection Sites in the Nueces Estuary
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(OLi.I:.ClIUN I T I f1 t. I ~ ITt. I ll"lt. TI:: R::. I I lr II:. U.Il I (uE". COl PH , (Mu/LI , ... , IvN I Jiu I , 'CM I

-.--~--.-.-~----~-_._.-.------~----_.._.---------..__ .---_._--_.---.-.~.------~.-----~---_._-------.-_._---. ---.-

LIN!:. lJ----_._-
!~u ... u, . " U"'!ou oJ '"' 2 I • 7 ~ • 7 ,.0 .0

,.> '"0 Z I • 7 1.1 1.0 "'.0 '"' Z I • 7 1.1 l.u "'.0 ,"0 Z I. b 1. , ,., .,
I~U'" II. " 1ZZ:- ·, '00 ZJ.i! 1.1,., 'uu ZJ.8 1.1,., "" Z".O '"
." n. 12 1!o2U , " IbOO 2'1. I .. , ,.> I"

,.,., lUOO 211. I .. , -, • I ",.I 2aOll 2a.9 1. , ,., ••
uu. u, . 12 l!o'h ,

" 1100 34:.0 I •• .oJ .. "," 1100 3 I • Z f.8 .. , '10,. , IIUU 31. 'I 1 •• i.a 'u 1

vue " . " 1 '1'HJ , oJ 1'1000 3.1 I I .. , ",.7 'v 1 "., ISOUO 31," .. , ,.U ,,1

su' ". " I !olD oJ 1100 3 I .3 .. , ... 'IS
,.S 1100 31 1.1 .. , ... 115,., 1100 31. 'I .. , .oV .,

""' ,.. 12 l't'l:' ,
" 120U 2t.J.3 .. , ,. , 'u',. , IJOU lu.2 .. , ,., ,,,,. , IbOO 2u.~ .. , ,.. IU,

Fe. " . " 1'I'I!o , " 1300 !:':.3 1. , IU.t " ",. S 13UO It. J 1. , ,., .,
'.0 2Z00 It. J 7.0 ." "'.0 2bOU 1.1 • .1 7. Z :-.3 >0

." IO. " 1bl<l ,
" I'>'OU ZU.b 11.'1 '" >J

,.S 19UU ZU.b 11.'1 ,n
'.1 lOOU Zu.b 11.:' I"

." 11. " 13ZU ,
" IIOU 20'0 ." ••• '09

, .s II uo 20. I .., , • 1 "3.U IIOU Zo.Z .. , 7. b "
Lll'oE "---.... -

", u>. 11 I LIZ::> , ·, '"0 23.0 I. , , .u ",. , '"0 Z/..9 I. , 1.U ",. , '"0 2".7 I. , ... la

." ". 12 I b 1 u , " >+IlDO 2".b b. S 11.1.1 ,,' "I. , '1'100 1'1.:- •• s ! 1.1 I I ,<0
'01 'IlUO 2'1.5 .. , ,.. 111

vue ". 12 1'1:'::> , " 2100 3 I I b ." ,., 'J. s •·, llUO JZ.O .. , H... !> I",. , ~OOO 3Ll.5 ,.. .. , ..
'01 11000 30.0 ,.. :.t.1l >I

NO< ,.. " OilS!> , ·, 1700 17.5 .., ,., " ", .s 1900 II.;) .. , ••• ",.. 19lJOO 2U.l ,. , ,.. < I

'01 211)00 2U.8 1 •• 01 ,
'.7 ..:>+000 Zl.3 1.' ., •

'" lB. " 13~:>
, ·, ~;)OOO 2u.7 1.).1 '06 "·, lJLlOO 20.7 It.9 ,>',.. 2"1000 2U.7 I.:.. J '"

- 248-



IAlJLE 8A--",U"""II, 0' .ATE" ,. IHC NUt.LLS £~TlJA"Y •

IIA TER YEUlS IY12 ... 1913--COI'H I ", ... EO

f It.LO OE Tl.UIl HA I IONS
---------_._--._---------------_._---------_.--------------_._._-------------------------------------------------

I , , , , ,
I::.PE(lfl(1 , , , ,
I""ONOU(T-I , , , , T.. "H$-
lANCE I , 10JS- ,

IPA~EN('

VATe. 11"'1(""0- Ilf:.f'lPI:.R- , ISvL .. EU I t'lt«c. NI lUI'l- I ::'c.L(1'11
U, , , , vc.PTH 1"'1'10::'1 IATu~t: , , lJXYGlN , SAT ... R- olOITY , 1.11511(

(OLLE( 11 UN iT 1/'lc.1 SI Tli ''''c.ll::RSI I If IELOJ 1 10llo. (II PH , '/'ltoll.) , AT II;N I.Jl U I , lUll
-------_._-------------------.-----------_. __ .. __ ._.-----------------_._-----------------------------------------

LINt. '01 (u,,"T 1,~Ut.D

-------------------
NO< ,.. 72 u80::. , ... 'l'tliUO ! '.S 0.2 '.0 " "... 'l'lUUU 11. 'I 8.2 ,.. ,. .U

12.2 "'100U 11.3 ,., ,. , ,u, .>

f" <I. " U8UU , .. '11000 11.1 'iI.tl 'U, 'D ..,.. '11UOO 11.1 II;.U lu. 'D
3.U '1IUOO 11.3 11.l'~ 'uY "•• 1 .. IUOO 11.3 lu.'1 "' Au

'.1 '1IUOO 11.'1 IU.S 113 'u
12.01 ~IUOO 1 I .l I I .... 111 .0,p. " . , 3 Ualu , .3 '12000 I 'iI. 'I •• 0 •• > ., " "I.> 'l2iJOU 1'iI.'1 •• 0 •• > 01 "3.0 "12000 19 ... •• U .. , ., >0... "lUUO I Y." '.0 .., 01 .0... '!lUOO 1 Y. "I •• 0 ... 0' 0>
12.2 'llUOO 19.'1 '.0 ... .A Y>
15.2 '1l000 1.... 2 •• 0 ••• oA .0

H., ... 7J U9&b , .3 36UDO 22.'1 0.3 ,.. " 1S3
I.> laDOD 22.8 '.3 ,.. " 'U
3.0 JoUOO 2~.8 0.' ,. , " IU... JaOQl,} ~~.8 ,., .. , YI , U,.. JaDOU 2J.8 ,., , .U " ,

12.2 36000 21..1 ,. , ,., " IU
19.1:1 Jl00U JJ.l .. , , .U YI '"

APH 1<. " 1520 'u .. '1"1000 21.8 o. I ,.. " IU '"3.0 "'HIOD 2 I .1 ,.. .. , " "... '!"UOU 21."1 0.' o. Y " "... .... UOO 21.l o.L •• Y " 1U
1't.0 .. 't(jUU 21. 'I .., •• Y YL >U

LI hE YO>--------
>lP oY. IL IUSI,) L .. :''1t)QU 2 ... 8 .. , Y.U I,. U

3.0 :>'tUOU 2 ... 9 0.' ,.. I>. 0... 3'1UOO 2b.9 0.' I U.J ,.. U.. , :>'t001.o 28.7 ,., 11.0 '17 U
11.1 :':'000 2 ... 1 ,., 11.'1 I., U

LINE 9>U____ a_e.

>E, <Y. 12 IUD:' .A "'IUOO 211.9 0.1 .. , '"0 0
3.U ';'!UUU 2d oll .., 0" I"' U... '1°tUOO 2a.8 0.' 0"

'" 3
U... ';'11.100 211.5 ,., ... '"' U

12.2 ""UOO 2&.0 0.' ,.. ,"' U
IS.2 ~'IUOO 211.'1 o. , ) ., ," U
19.& J9000 2a.'I 0" I u.:' ,,, U

Ho< ,.. 13 1190iJ L •• J701J0 2J.1 0.3 10 , " 0 >"
3 .U HOOO 2l. I 'oJ ,.. 9> U
•• I 11UOU 21.. I 0.3 '.0 '0 ",.. J1c..Ou l J. I .., ... 0' 0

11.2 ~90UO lJ.1 11.2 .. ) 0/ "19.8 ..I9UOO 2J. I .. , ." 0' U

·249 -



1481.[ tU--QU41.ITT Of .ATI:.R ,. TH' NUt.CI:.S [5TUA..:1.

lilA Tl::R T[Ak~ 1972 AI~D 197J--CONTIN",Eu

FII:.1..0 DETt..OllNAT IUNS

-----------------------------------------------------------------------------------------------------------------
I , I I , , ,, I:>PECIFICl , I I I

I .CONOUC,-l I , , I Tr<ANS-
I I"N(E I , 101!:>- I I P""EIH.Y

vAlE. I I 11'\ I (RD- • Tt:I'IPI:.R- I I SuL"vEu It'll<CUn TU;(- I :>t.((MI
or , I I U£PTH IMMO~1 IAlu"t: I I uXyGl:.N I 54T","- bl111 TY I '" I 5"

(OLI.E.(T ION IT IHEIS1TEIIHETERSIliflEI..01 .10EI..
" I

PH I IHc>/l.I I AT I UN t J ru I I lUll

---------------------------------------------------------~-----------------------------------------------------.-

LItH. 18J CurHI~UI:.D

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

'" ,;. " lull I.' '18000 29.1 .., ,.. "0 J
J.O '18000 29.). ,., ,. , 1>2 J,.. '18uOO 2'#.2 .., IU.2 I" '0

• ov ... 12 lu~!:> J • J ~bOOO I!:>. ° .. , 7.1 ., JO 110
I.' '1bUOU 15.0 b. , , • u OJ "J.O ~bOOO IS .0 O. 't ,. I ., ",.. '17000 1~.I .., I. I •• JO,., '17(lUU 10.1 o. 'I 7.7 " "

"b " . 13 U95';, J .J 'l5UOO I I .8 ,. , bb " I bJ
I. :. 'lsuoo I 1.9 b.' " 20
J.O 'ISOOO 11.1l •• I YO 20,., '15000 11.8 ,. J " 20

>P' lb. IJ IU1!:> J .J '10000 2u.9 1.9 .. , ,u• ,. I J>

I.' '12UOO 11.1 b.O ,.. I •• 20
J.o '11UOO 2 I • I d.O I U. 0 139 ",., 'I10UO 21.1 •• 0 11.U '" ,.

." Il. IJ I I J" J .J '151.100 2J.'I .., ••• " " "I. , '1'10UO lJ. 'I .., bo' ,. 20
J.o 'tlUOO 2J.'1 .. , bo' " 20,., 'DODO 2J.8 ,., • 02 •• JO

LI NE ,<,.10

--------
'0< " . " 1151> .J II tlOO 2J.9 b.' ,.. I" JO

I. , 11000 2:'1.1 .. , ,., IIJ

". ~o • " 1500,1 .J .271100 19.6 .., I U. I "7 "I.' 27000 19.7 .., 1U. 0 1 ~s

"" ". 12 151 ~ ,) 3700u 2S.b .., .. , III ..
I.' 3900U 15.9 .., .. , 1.0." J I • " 1'I';,u , .J 31000 27.1> •• 2 ,., 1"7 1ti2
1.5 31000 27.'1 •• 2 7.' '"

-", ,; . 72 1'121 ,
• J

'I3UOO 3U.7 •• J I I .7 ... J 102., 'I5UOO 3u.9 'oJ l".S 202 ,
1~",'1 " . " 135U 2 • J 'fSlJOU 11>.1 b.' I. J .b •• "·, 'I"UOO 11>.'1 ..2 , .0 ., 110

>P' I'. IJ 1"2,, 2 •• '1JOOO 21 • 'I •• 1 11.5 I' I .0 "I.' '13000 21. ~ ,.. • I • I I" 10

I.I"'E YOI--------
'0< II. /I 07 I ° 1 ., '17UOU 22.2 '.2 •• 7 " :t:lo

J.o 'flUOO 2.1.5 , .1 0.6 "... '!luOU i2.b .. , .. , 9J
, .1 '1BOOU 22..7 ... bo' 9J

1.2.2 '11:1000 2.2.9 '.2 .. , 9J
17. I '18{JOO 2~.9 , .1 ••• "

-", <0. Il u8,a 2 ·, '19UOO 21l.7 ,., •• J 1>0 " I j 7
I.S '1900U 2&.6 ,. I ,., ,.. J
J.o 50000 21;>.S '.0 7. , ,,, 2,.. !:>uaoo 211.6 '.0 ,." '"' 10... "ouou 28.S '.0 ,.. 1"9 2
'.1 50000 21l.6 b.O ,.. I" 1

13. I 50000 2d.'I '.0 bo' '39 J

'0< lb. " Otiu!:> 2 I. , '13000 I to.9 '03 0.0 " .. "J.O 'f3000 17. J •• J ,., Yo ..

- 250-



TA8L.E ~A-- .. UALIT' OF .. A1LI'l IN lH' HUlCES (STUAI'lY,

•• Tt.R YEAI'lS 1912 'NO 19~.l--CONTINUEu

f ILL.U UETLIfMINAfIUN<:l

---------------------------------------------------------------.------------~-----------------~----------------.-
I I , I I I
ISPEClflCI , I I ,
ICONDUCT-l I I I , TI'lA~l5-

I Ar"E I , lOJS- I IF-ArllN(l
.... Aft. I Cr11(KD- Ift.l'IPt.il- I IS"'l.~EU IPEI'lCLNT TUR- I SLI..CHj

OF I I , ... LPTH '""OSI IA1UI'lL I , ... .(TGt.J'< I SATuR- blOlr., I UI~ ..
COlI.E(ll"'I\I I T I"~ I 5 I TE 11,.t. H.RS I I ,f I [1.0 I II0El.. " I PN I I"",/LI I AII VH I J fu' I !f..'"

-------------------.---.-------------~------------------------------------------------~-~------------------------

l.IHE '2 (UNTI"ULO
-------------------.., lB. " 135, , 2.0 .l'hJOU 20.] ,..

2,; -11001.1 2u.7 .u 0

LINE ,.
--------

Jue " . 7Z 1!io'tO 2 • J 1100 .11 .9 BoJ 11.1 '" "'01 1100 .11.1.0 7 •• ..u , u,

'.0 2'tUU 2'i.S 701 ,., .s

>,P .,. 7Z I j I ':> , oJ llOOO .lU.2 ••• .. , 117 "·. 2.lUlJO .lU.' ... •• 1 116

HU' 16. " U&'iU 2 • J .1900 10'" '.2 Iv.':> I U, JO., HOD 10 • .1 '.2 11.... 7 lu'... ,.. 7J l.Jl::> 2 • J "1000 20.9 ,.. 1<7 "1.1 "1000 2U.9 ,., 12'

I.IHE "-------,.
..N <S. 7Z 130:> .J )OuuO 10.7 ,.. .. , " IU

1.2 10uDO 10.7 7 •• ... "
H.R O. 12 IU!ioU • J Jo!JUU 2'... 7 •• I '.0 "., lbuOO 20.0 '01 1, .1 lui

JUN ul. U 1.l'lV • J 11UOO 27.0 i.) 7.B " "1.2 II VOO 21. 1 'oJ 7.' "
JUN <S. U U930 I.' 31000 29.1 .., .., "
Jue <S. " 09)U .J ~'tOOO 2Y. I B.' ••• " "1.2 lSUUU 29.1 ,., .., "
SEP ... 7Z I.tSU • J 'OIlOO )u.o '.J , .U IIJ ,.

•• 'tlOOO lv.O ..J 7.J liB

N" 16. 7Z U9!io!:> • J '11000 I ~:,. 7 •• I '.J lIZ "1.2 'tluau 1,.8 0.1 ,.. liB

Fc.6 'l. 1J 12lb .J 'I't1i00 11.1 7. , .01 .. "I.S 't'tO(JO 1 , .1 7. , B.' 'B

..R • B. " l)lS oJ '15000 2u.b 701 .., I UB JJ
1.2 '1500U 20.6 7. I ••• IIJ

NAY .7. 1J 121 U .J 'IlllOO 2.h8 •• 2 ... .. "
• • 't7UOO 22.6 '.J ..J ••

N" u>. 71 1100 2 .J 1.900 21.6 '.2 7. > ••
I.> 1.900 22.9 '.0 7.' .7

NO. II. 71 1000 2 .J 9UOO 21.'1 ,. B
1.2 11000 I 'i'. I. 7. B

..N <S. " 125!> 2 d 3200U 10.8 ,. J •• 7 luO lJ

• • 12000 10.1. I. , ,.. I",

N.R O. " Iu't!> , oJ 12UOO 2!io.8 '.1 ••• .. IS
1.2 3500(1 2!>.1 'oJ ••• ..

JUN ul. 72 Ill!> 2 oJ 1't(lOO 21..9 '.J ti.'I I", "1.2 1'1000 27.0 •• 2 7. , "
JOe is. 12 u92LJ 2 .J 15000 29. , •• S •• S .. "1.2 lbOO(J 2'11.0 •• > ... "
SlP ... " ll2S 2 .J 'tlUOO 30.0 B.J .., luJ "

·251 .



."T~H tE"~~ 1912 "~O 197J--CON1IN~L~

FilLI) ~ETI:.I(I1IN".ION~

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

"'AlE
'F

LOU.. ~' lllJN

I 1 • I
I .~PE'IFICI I
I 1 I.. lJtllJO( I-I I
I I .. NCI:. I •
• I,"ICRO- ITI:. ... PEk- I

I I I oEPTn '''nOSI ."IUIC[ I
ITI"t.ISIIt.IIMl:.lI:.RS1IHIt.LOI IIOE ... (II PH

I,
I

101S
.SuL ... EO
I U),TGEN
• I "(oIL I

I
I
I
I
1f'E.HC~NT

I SolTuk
I A1 IUN

IUR
01 u 1 t,
IJ1u I

I

I
• l"ANl;,

I f'A " I:. rlC Y
I ~t.'Chl

I ul'::>K
I IC"'

:>t.t' I Y. 72

NUY 10, 7~

"f'R I», 13

I'll.' J. 7, 13

JAN ,(:., 72

''''10: 21, 72

.JUNUI,12

.JUL ,(:., 7:i

~I:.P 19. 12

NOV 16, 1~

FI:.B~I./3

..,;>R d •• 13

~"" 17. 7.i

NUY \IS, II

,uR ,(/. I~

.JUN U I, 1 ~

.JUL ,(!o. 1;(

~ I:. tI ~ I. I.J

"''''k 10. J.J

..... Y 17. I.J

122:0

121 Y

131U

UOU

12'i;'

13l ...

U9'i:o

121 U

IU2U

II Ju

IU~'

Il2:'

1,,1910

IllJU

I~Uu

11.11'

,

,

,
J

J

J

J

J

J

J

J

J

o

o

o

•

•

•

.0

.J
I .,

• J
I.>

"'I. ,

oJ
I. ,

• J
I. ,

.J

I.'
• J

I. ,

• J
I. ,

• J
I ••

• J
I ••

• J
I. ,

• J
I.>

·.
I. ,

"'1.2

.J.,
• J

1.2

oJ
1.2

"'..
oJ.,
.J,..

'iluOO

'1'1UOU
'1JOOO

"2:'00
"juUO

'1~OOO

'1:'UOO

'Io\lOU

'16UOO

.J2lJDO
J2UUO

.JoaUD
lBilaD

I lUOU
I'IOUU

31vDU
.J1Qau

'17UDU
'!70ua

'13(;00
'llOOO

'12:UOO
'1'1000

'!!lIOUO
'15UOD

'1'1000
'1luDD....,.
JloUD
llOOO

36000
32UOD

l'IuOO
l'hJUO

39UOO
.19UOO

'17UUU
'17011U

'I'IuOO
'l'lUUU

'I'fUUU
'1'1UoO

'1'1000
'1'1UOO

"3uOO

lU.O

1,.1
1:0 .B

Ii."
11.'1

11.0
20.S

10.1
10.B

27 .0
21.0

2'1.2
29.2

3u.Q
3u.0

2V.6
2u.7

22:.5
21.6

21.8
21.8

16.1
16.8

2/.0
21.0

2Y.l
29.2

10' 'I
10.5

I I .1
I L.1

2u.9
21.0

•• 1

'.0
1.'
1 ••

'.J
•• J

,..
, • J

•• 1...
'.J
•• J

'.'•• >

•••
<i.'1...
'.0
1.1,. ,
1.2
1 ........
•• J

,..
1 .... ,
'.1
•• J

'.2
•••'.0
'.0
'.0...
..0

,. ,,.,
,..
1.1

'.0

·252 -

......
•• >...
..,,.....,..
, .......,.. ,
,.., ..
, .1

• ••
0."
•••
•••
•••
•• 0
•• J

•••..,
•••
•• 1

•• 1...
,. u,..
1.U
1.2

1 ••
1 ••

,.u
.oJ

•••,..
..,

112
118

.,
"

IIJ
II •

"
78

.,
10,

"luO

Iu'
I",

"1u0

1 "
1<1

Iu.
lu'

••
'0

III
III..
••
""
""
""

III
110

I ..
IIJ

IIJ
II •

••
"

II>

I"

.>

2.

10

Iu

IU..
..
..
JO

"



I ABLE IU--'HJ ... L 1n " lilA H ...
" THE NUl:.el:.S E~TvArlY,

flA TlH YEAR:. 1972 ,'u 1971--CONTINuELl

Flt.l.u I)ETt. .. 1'\\l'U1 IUN~

-----------------------------------------------------------------------------------------------------------.-----
I I I , I I ,
I I:.t'EC IF lei I , , ,, ICUNiJUCT-I , , I I r"Ah:'-

I • AN(E , I IIH S- I IP .. ,... HC'
...... ,1:. I IIHI(IIO- IT[P'I1"I:.R- , ISlJl."EO I"E,,(I;. ... ' Tul'l- , :OLCC,,!

UF , I I lH.PTn l"n051 IATU,u. , I U"tGI:.H I SATlJR- o lulft , ul:'~

(OLl.lClluh ITIHI:.I:OITEII"ETlJhll It II;.LOI IIO[\>. (II "
, Il'\b/LI , AlluH I JTu I I 1\,.1'\1

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

LINI;. " CUHll"Ui:.O
-------._----------

'" 11. " 101:' • •• "JuDO 2J.2 8.0 .., .8

"H <>. " 122u , .J )J001l 10.7 7.S •• 7 ,uO IU.. J2000 10.B •• 0 ••• ,"
." " . " lu2U , oJ J90UO 2,.1 8.2 7.U " 'u

, .2 J900U 2 ... 7 bol •• V ..
'UH 0'. 72 132u • • J 19000 2/.2 b.2 b.b "' "•• i.1000 27. I •• 2 ... '"
'uL .t:', 72 (l90U • • J 37000 29.'1 •• J 7. J , U. "., 'HJOOO JU.7 •• 0 •• 2 ••
'" ". 72 II:'u • • J "700(J lu.O ••• 7. ;Z "' J8

•• 'I7UOO JU.U ••• 7.' ,,,
HU' IN. " U9J~ • .J 'UOU(J 2u.9 7 •• b.b IIJ ".8 '!loau 19.9 7 •• ••• ,,,
,.. ". 7J II SO , .J "''1000 II. B 7 •• 7.' .... ""'uou I I • 7 7.7 ... "
'" >S. " l,~:'U ,

• J "",aou 21.0 701 .., '12 "·. ""'UUO 21 • 'I 701 •• 7 119

'" J7. 7J lulU • • J "'lUOO 2.l.0 •• 0 ... b8 3J

• • '1lUOO 2.l.0 '01 •• 0 .2

LINE. ..
--------

HO' ... 71 110 .... • oJ 1800 21.8 b.J 7.' VI,.. 16UO 21.6 '.J '01 "J.O 2ibUU 11.6 '.2 7. V '0

••• 2700 21 .7 8.' 7 •• ..
'01 JOOO 22.0 7 •• 7 •• b7

HUV U•• 71 O&'1U • .J 21.,

.u, u•• 71 21UU • • J 2U.S

,u, II. " 1030 • .J ib20U 2U.6 8.U,.. I'IOUO 20.7 7.7
J.o I,UOO 2u.8 7.7
•• I 16000 21. I 7.7

'" ". Il 1.l'l0 • .J 36000 16. 'I 7•• .. , V7 "I. , '1l00U 10.'1 7 •• boJ ,uO
J.o J6000 16. It 7 •• .. 7 'U,.. , J6000 16.5 7.' .., , u7.., d. " lUaU • .J ~9UOU 2'1.l .. , .. 7 VI 3J
I.' ~9000 2"'.2 '.0 ••• ••
J.7 )9000 2'1.l 8.0 ... ••

'UN 0'. " IJOO • .J 28000 27.2 '.2 7 •• "' 58,.. lauoo 2/.J •• 2 7 •• 110
J.o 28t.!UO 2703 •• 2 7 •• 'U8,.. ;zaooo 27.2 8.2 7.8 ,U7
'.8 .19000 27.1 •• 2 7.2 V9

'UL lS, 72 IlIIU • .J '12000 lu.O b.J ... IUD "I.' J9000 JO.O 1i.'1 •• b IuD
J.o ~9000 311.0 .., •• J ..
••• .,)9000 Ju.O .., ••• ••
'01 '10UOO 3u.0 b.' •• 8 ••

'" 19. 72 II J~ • .J 't7UOO 30.0 '.J •• J 'u2 ..

- 253-



IA!iLl dA--wUAL I TY Of • A Tl .. I" 1 H( NUt.(.lS E:iTuAnY,

.,.TlR Y£"H~ 19IZ ,ou IY]J-·(.OI<TINUEO

fJlLO vEflkKl,,"rIUNS
-.-.--_._--------_._.--.---.-.-.---.----.---_......._.._._ .. - ...-.---.-.-.-------------.-------.-_ ..-------------, , , ,

I:.r-£elffel , , ,
I UiNOUe T·I , , , T.u,IfS-
I,.NCE. , 101::>- , IP"I<t.uey

l.o' .. lt. j 11'11 (kO- 11t."t't.R· I SvL w£1.0 1!"(/'l(t.NT TUIl- , :u.L(HI., , , I ut.PT" 11'11'1051 , .. TU"L , , UXYGlN , :. .. Tuil- 0101 T Y , ul~"

(ULLlelIUN ITII"lt.I!loITlIII'IETt.k~'lit IELOI I10llo. '" PH , II"I ...IL 1 , A 1 I UI~ IJTul , lUll
-._._.....- ..- ..- .._._._----------------_ .... - .._-- ...._._-.-------.---.._---------------_._---------------------

LINt. •• (Uttf INIJI;.O
...._...._---_.-_..

hP ... " II J~ , 1.:- .. 10UU JlJ.O •• 3 ... I uJ
3 •• 'tluUU 31,,1.0 •• 3 ..- I u_
5.' 'tlUllU 2.,..i! •• 3 501 >L

"P 'u. " 'Diu • oJ '06000 ZY.6 •• 1 •• U .. _I
1.5 '06000 2 .... ~ • .1 5.' "3.' 'i6000 2 .... ~ .01 •• 7 ••..- '+6UOO 2"','+ .. , 5 •• ••••• "6DUU 29."" '.1 .03 .3

hU, ,-. 12 IUllJ • .3 't"OUO 10.1 '.0 7 •• •• 5/
1.5 '+'1000 10.0 •• U 103 ••
,.U "'1UUO Itt.1 ••• ] • j ••·.- "'1UOU 10.3 •• U I. I .-_01 '+5UUU 10.'1 '.0 I.' .5

h. 'I • IJ 1121,,1 , • 3 '+'11,,100 11.6 7 •• ... "1.5 't'lUUU I 1.6 7 •• ... "J.' 't'lOllU 11.6 7 •• ... "..- 'I'tOOO I 1.6 I.' •• 5 "_..
'1'+UOU 1 i. to 1.8 ... ".., ... I> 1,t':H.. .3 '1'tUlJO ZU.'1 7 •• '.7 I" '2

1.5 '1'10.100 2u.'1 I •• h. I..
3.' '1'1UOO lU.3 7 •• '.7 I"..- '1'1VUU lU.J 7 •• ,.. I"
_01 '1'1uOO 2u.'1 7•• h. ,"
703 't'lOOU 2u.'1 7•• ,., I"

." 17. I> U9SU , .3 .)10UU 2,t.9 8.2 7.3 ,. JJ
1.5 ',JUOU l,t oi~ 0.2

_..
"3 •• '1JOuO 2".8 '.2 7. L Vb·.. ".lOaD 2,t.7 8.2 •• 8 "5.8 '1JOOO 22.6 .. , .. , "

~.. ". " IJS~ 12 .3 .)60UO 10.'+ •• U •• 3 " OJ.- :H.oaa 10.'1 •• U 0.';' "1.5 "JODU 16.'t 8.U •• u ,.
3 •• J5000 1 to.S ·., , .u IU'." " . 12 U9S:. 12 .3 J9UUO 2'hJ ••• ... " ..
1.5 J9000 2'1.2 8., 007 "3 •• "lOUD 2".0 '.0 •• 5 .,

~uo u I. " 130:. 12 .3 28000 21.2 ..3 .01 ," "1.5 28000 21.2 •• 2 .., 115
3 •• ;zsuuo 21. I •• 2 •• J III

~"' ... " 102:. 12 03 .)8000 lY.9 S.3 ..- luO OJ
2 •• 39000 3u.0 ••• ... IuD

••• J9UOO 30.0 S. , 7.u IUb

S(f ... " II ;ZS 12 .3 '11000 31.1.0 •• 3 _.3 IU2 117
1.5 'IluOU 3U.0 •• 3 •• 3 'u2
3.' 'Il0UO JU.O '.3 •• 7 1U8·.- '17000 JU.O '.3 7. , II.

0'" lb. " 102~ 12 .3 't'tooo I •• J 8.u 7" .S ", .5 '1'1000 10.3 '.0 ].'1 ..
3.U 't'tOUO I •• J S.O .. , "••• '1'1(100 1 eo.J S.' ,.S "'

"S " . 7J IlhJ 12 03 '1'1000 11.9 7.8 •• 7 " Hi
1.5 '+2000 11.9 7.8 .. , 's
3.0 "I2UOO Il.9 7.8 '.1 I uO
3.7 "2000 11.8 7.8 ,.- I u5... 'S. " 1220 12 .3 '1't000 2U.S 70J ,.u 118 'S
1.5 't'l000 ;ZU.S 7.3 ,. J l.:Z

- 254-



1"'l>I..~ a",--",U"'ll T' Of il'AT!;.", ." .H' NU .. tES .. STv ... k' ,

.... Tt.R lE"'k~ 1<;72 ""10 1'1l1--COf\lTINvEO

FIt.LO ...It:Tt.I'lI1I'~'''T IllN~

-------------------------.---------------------------------------------------------------------------------
I I I I I I •
I I:.PEClfICI • • I •
I ICOt/DUlT-1 • • • • 1""'1'15-
I I "'J-lC E I • 10 I~- • IPAl'llN(Y

...... It. I 11"ICHQ- I TlI'IPt.R- I ISllL~EO If'it<(t.NT 11.11'(- I ~t.Ct"1

"' I I I Ut.PTI1 II1n05 ) lATlJrcE I I vXYGt.N I ~ ... TuR- ~ I 1.1 11 Y I wlS"
tQLL!:.C 1. UN IIIi'lL IS I lE Ill'll:. TER:')' IF lilO) I I Ill .... ell 'H • IMu/L) I A T I UN (..J 1 U I I I DO

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

L I Nt. ., CUi'lll",Ud)

-------------------
." ,.. " 1221.1 12 3.0 '1'1000 2u.~ '.3 ,.; Id

'.3 'I'HlOU 2U.5 /.3 110.1 I ~,

"" 11. " U9'1U 12 " '1JUOU 2.1 .1 0.2 •• 8 " '"I. , '1.)UUU 2.J.l '.2 0"
,.

3.' 'I1UlJO 2J.0 '.2 ... ,.
3. , '1JOUO 2.1.0 8.2 .. , "

LINE "--------
IhlV "' . 1I I J I 1.1 2 oJ 121.101.1 2~.8 Ill.o I"

I. , J 2UOO 20.2 Iv.Y I"
3 •• 13uOO 2,.. 5 '" " I." '11000 2) • 3 .U •
'" '100UU 21.,\ .U •

13.7 '16000 2/.1 .U •
"" , I. " 111 ~ .3 101.100 £'1.& 0.1

3.u I'NGO 2:..0 8"

." '1'i/vQO 20.3 ,.,
,. I '19UOO 20.1 7. ,

13. 'I 'i7UOO 20.U /.,

"" <I. " i.J2iJ " 39UOU 20.2 0.' llo. J I'" 71
3 •• 39000 l~.5 .. , .. U III
,. I .J'1OOO l;,.'1 ." 7. t "'" J9UOO 2".1 '.3 /.u "12.2 .J9UOU 2:'.2 8.2 •• U 02

Jo" ,I. 72 1.l2u , " .J7UOO 2b. I '.U ,. I IS 109
I.' J70U" 27.7 ,.. , ., b5
3.0 '13000 20.8 707 .u •." :'1.11.100 20.2 7.7 .U •,.. :'2000 20.2 7 •• .U •

I J.I :.20UU 20.5 /. , .U •
Joe <S. 72 12'1U 2 .3 '11000 J I .2 ,. , 11.'1 209 I U,

3.0 '12000 .)1.1.0 '" J 3.1.1 'U3
3.7 J'IUOO 31.1.0 8.0 I ~. 9 "2,.. 15UOO 10.0 8.0 .. ; 129
'.3 j6l)OU 2'1.9 7.8 ,.7 ,.
,.. 'I 'WOO 29.'1 7.7 .U 0

." '10000 2".6 7 •• .U 0

'" '18000 ltl.2 7. , .U 0
12.2 :'0000 21.7 7.' I" 17

"" lb. 72 II J~ , .3 '1:'000 21.1 ) .8 ;OJ 7i I"
I. S '+~UOO 20.9 ).8 ;.2 .,
3.0 '+:'1.100 211.8 ) .. , .8 .,
••• '15UOO 20./.8 707 '.7 .3
'.1 'l50UO lu.8 7.7 ,.7 .3

12.2 '15000 lo.a 7. , ,oJ 7i

fl8 LI. " U'i'2:' 2 .3 'i2000 I I • J 7.7 •• 0 .7 '"I.' '12000 11.5 7.7 )., bO
3.U '12000 11.5 7.7 7., bO,.. 'I2UOO 11.6 7.7 ) .. "." '11000 11.'1 707 /., 02

'" '1'1000 11.'1 7 • 7 7" ).

12.2 '+'11.100 11.5 7.7 7.7 OS

". I •• 7J II'll) " 'U,OOO 20.5 ) .0 ) .8 lUI 188
I. S 'I600U 2u.5 .. , ) • 8 I U I
3. U '16000 ;w.:. ).0 7 •• ",.. '16000 20.5 7.0 ) .. "." 'IbUUO 2U.S 7.0 ) ., "'" 'lbOOU 2u.'1 7.0 7. L "1J. 7 'l6{JOU 2u.'1 •• 9 /., "

- 255-



TAIjLE 8A--"VIlL I TY .f WA Tt.Ol

"
JOE NUt.(.t.S E~luAt<Y.

ill A TE.1l YEARS 1972 ,., 197J--CUNT1Nvt:U

fll:.LlI vETl"I1II~ATIUN~

-------------------_._-------_._._------------------------_.-----.----_.-----------------------------------------, I I I , I ,, i::J1't:l..H lCI , I I I

I I\,.UNUlJCT-1 , I I I T"ANS-, I .... r~C c. I , IlJI::'- , IPA"ll<Cl
JArc. , 11111(.!olU- I JU1PlR- , ISULvElI I PU~Ct.N I TUk- I ~t.(.U'1

" I , , uiP 1M Il'lnOSl IATU..:I:. I I U,lllGI:.N I ~ATvll:- l> I Lll T Y I UISIt
COlL-lC1IUr; IT Ii'll I ~11t.. Ii'll Tt.lc.ll If IC.LUI I lOb,. " , '" I (11,,/L.1 I II. II .... N I Jl V I I 1(.111

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

L.IN!:. " C.... r;TlrlllLO

---------._--------
"n 17. Jj U90!> , d '1JUOU .b.O 7. , ,,, "I.' 'lJUliU l~.U / ., ,. , .,

J.O 'lJOuU 2~.0 ,., ,.7 .,
'oJ "JuDO 2~.U 7.' ,.7 .,,,, '1JuDO 2 ~. 0 7. , ,., .,

12.2 "JUOO 2!>.0 ,. , ,.. .8
1).1 ....WOO 2::..0 ,., ,. I "

L.INt. "--------

"" " . " I)Ou d ))UOU 2o.!io .., I I • U I.J "I. , J'IOOO 2e. i .. , ,., I"
J.O .l'lOUU 2~.1 ,oJ 7 •• lol
,. I .l'lUUU 2~.'1 ,oJ .. , ",,, J'IOOO 2!>.2 .d .. 0 .,

12.2 '10UOO 2ot.J ,., ·, ,

""" ". " i2D!:o oJ J)UOD 21.8 7. , ,.U " "1. , J!ioUOU 27. 'l /., ., .J .0
J.O 'I2vOO 21.0 ,.. .0 0
, .1 ~OUuU le ... 7. , oJ ,
'oO 52000 20.5 7. , •• Il

I). I 510UO 20.'1 7. , ·, ,
,Ul " . " 1225 , oJ otlDOO JO.O '.J li"t.~ ,.,

"J.O '12000 29.8 '.0 ••• ",., "2UUO 29.6 ,. , ,.7 ", .1 'I6UOU 2b.9 ,. , .U 0
,. I 'I900U 2t1.'1 7. , •• 0

12.2 ~OUUO 20.0 7.' ., ,
"., ... II J II U , oJ 'I5uOO 20.2 '.0 h' I" "'.0 '15000 19.9 7. , 70J "'oJ '15000 t~. 9 7. , 7" "'oO .,sOUU 19.a 7. , , oJ "12 • .i! '15000 19.1 7. , .., "
fE, lI. 7J 09'15 , ., '1'1000 12.2 7.7 I.' ., '"I.' '1'1000 Il.'1 7.7 7. , .,

, .0 'I'IOOU I L.J 7.7 1.2 ",., '1'1000 J 2.2 7.7 7" ."

'oJ 'I'IUOO 12.2 7. , ,. , ",. I '1'1000 1;'10 2 7.7 7. ~ .,
12.2 'I'IUOO I <i!.0 1.1 7.7 ..

'" ". 7J 112'1 , oJ 'IOuOO 2U.6 .. , ." " I I •,., '10000 :.!0.6 ,., .. , ", .0 'II UOO 2U.6 ,., .. 0 77,., '11000 2v.5 .., ,.0 "
'" 'Iluua 20.5 b.d ,. , .3,,, '11000 20.'1 .. , , ., ,.

IJ.1 '10UOO 20.5 ,., ,., ,.
L.1"'E VJ--------

". " . " 12S11 , .3 39000 2e.S .. , ,. , I~' '0'
I.' '11000 L!:>.9 .., ,oJ OJJ,., 'IJuOO 2=0.7 .. , 70J '"''oO 'IJOOO 4:~.5 .. , •• 3 ",.. 'I)OVO 2'1.9 .. , ,. , I'

12.2 '16lJUU l'l.2 7. , ·. •.." v, . " liS:. , • J )5000 2/.6 7. , ,.U " 109
I.' .JSOOO 27.5 '.3 ,., ",.. 38000 21 ... ,., ... ",.. .,auoo 2e.5 7. , ., OJ,.. !>ZOOU le.S 7. , ,., JJ

·256·



, ... aLE S"'--wlJ"'LI1T af .... ll;.fC: I. r., NUl(ES EStu ....n.

,.... 1 I:.R '(E"'MS 1912 A.a 1913--(0"1INu(1.1

f 1I:.LO U(l t.fC:I'II .. A1 IONS

-----------------------------------------------------------------------------------------------------------, , I I I ,, j~,.E(lfl(. I I I, I(.UfIIOU(l-1 , I I l ..... N~-, I"'Ne E I 10 I 5- , IPA .. I:.N(I
...... 11:. , Iltll(RU- 11t.""t.R- 15uLvEU IPE .. (lN1 10R- , :>t.((HI
uf , , I ut.Pt" 111"051 .... 'UKE I , UAyGI:.N I :iA1uR- DI 01 T '( , l.lISK

c0 ...... I:. ( II UK I liKe lSI TllCI'lETEibll 0- It:LOI /I DE ... '" P. , II'II./L I , "'lluN IJTlJl , lI.."1
-----------------------------------------------------------------------------------------------------------------

LINt. " (l.lllllriUt.O

-------------------
'UN U, • 12 II~" 2 \3.1 !>2uOU 2to.'l 1 •• .u 0

,., <0. Il 121 !> oJ 'I3UOu 3U.'1 ... It.U ,.,
"3.0 JSUOO 3U.O o.u ••• 1,1

••• 3SUUU 3u.O 1 •• ... YI... ~9DUU 29.J 1.1 •• 1.. , !>OOOO 2<, .1 1 •• .. ,
1.2.2 "OOOtl 211.0 1 •• •• ,

nP IN. 12 IUI~ 2 .3 !>'lUOU Ju.2 1. , .b ro 112
I.' S'HIOU 29.9 1.' .b ro
3.0 !>'lUOU 29.9 1.' ., 1
,. b S'luOO 2.,.il 1.3 •• b
•• I S'lOOO 2'11.7 1.3 ,.. d
1 •• !>'hJDlI 2 .... 3 1.2 .0 0

10.7 !>'01000 20.9 1 •• •• 0

'0< '" Il lOS" 2 .3 'ISuOO 2v.9 ... .. 1 b' ,,,
3 •• 'ISLIOO 21;.'1 1.' ... b1.. , '1Su{.ill 20.3 1 •• .OJ 10
•• I 'ISUOO 2u.J 1 •• ".J 10

12.;Z 'r::oUUO 2u.2 1 •• ,., "
'" 21. D IuD!> .3 'I'HIOO It.7 , .1 1 .. .0 ".

I.; '1'1000 I<I!.S 1.1 7.u "3 •• 't'hJOU II.S 1. , b.' 18,.. '1'1UUO 12.8 '.1 I.u .0... '!'hJOO lo!.7 101 b •• 18.. , 'I'IuOtl \2.'1 1.1 boO "12.2 'I'IOOU \2.2 1.1 b" 11

'P. '" IJ 1109 2 .3 '10000 lol.9 ••• ... ., t:;'1,., '!autiU 2t.8 b.' .. b ••
3 •• '10uOU lo!.8 b.' .. b ••••• '101l00 2/..7 ••• b.2 .3.. , '1luOO 22.1 ,.. to.l .3... '11uOU 22.6 , .a .. 3 .,

13.1 "OuOu lo!.'l , .0 ,.. "
LINE. I u.
--------

No> uS. " ''10"" , oJ 12UOU 2!il.2 ,. I 1. , ,3
I., 12UUU 2,.9 , .0 ... NO

3.0 laoou 20.2 b.' ,. , OJ.. , 'laOOO 21.0 b.' 30J "... 'UlUO~ 2 J .0 b.O ) • .J NO
13.1 !O'lUUO 21. J :'.l , oJ ,0

HOV II. " IU'l!> 2 oJ IJuUO 20.1 1.'
3.0 22uOU 20.6 1 ••

b" <;'::>,,)00 2to.6 •••... 't!lOOO l:>.o I ••
12.<1 'IbuDO 2.J.6 b.'... ., . " IlJ, 2 03 .Jouou 26.0 '.3 I. U luO

1.5 36UOO 2::0.3 •• 3 .., "3 •• .IoUUO 2!il.2 •• 3 .., .b
•• I 32uOU 2'1.9 •• 3 .. , 13
'.b .I6UOO 2'1.9 '.2 ... ..... "OUUO 2'1.'l ••• .. II

12 • .2 'IUuOO 2'1.8 ,.. .. ,
,.. u1. " II'tU 2 .J J'IUtlU 2/.<; '.2 I •• IUb I.'

I. S J5000 21.2 ,. , ,., I"'
3 •• Huon 21.2 '.0 ... "•• 1 501100 26.8 ,.. ,., "... !oluOO 26.1 1 •• ." > •

\ J.I ~IOOO 2to.5 ,.. ., '0

- 257-



- 89~-

,. ,', I'" 6" R I DOnI. 10 S"

'" -- P' ,,' I' " 0· ... ' 001" .... , ' , c;rn, " '" '0'

o. ," 0" h' '/oZ' nnflOc; ZOZ'

" '" ," r'/oz rlOOll. " ,
" 0" " , 'S·/>z ""[In. " P

" ,.. " , 1>' /,Z "O"llt 0' ,
Tl! -- S", .. , ,', l' or 00£11" "

, C;1,l 1 " 'S7 11'lr

"
.. , "~I S'o? oooze; 1'1: ,

" n' , .' , O' 'Z nOOI<; 1 "
S' ,', " , O' l Z 1]000<; , 'P

0' " , 0" S'll nnnQ( 0"

" '" ,', h'/l OOQlr ,".. -- on, , " ", t· J Z nnt'll" , ' l "£ II " • I" H"'"
" '" ,', 1 '91 DOn"", z· z,
Sl '" ,', O''i'7 onrj°r " P

" " , ", 10'01 OOO,*' P',
l6 ", ,', S,01 non,1o 0' ,

" '" ,', T • l Z Don I r 'S"
l6 -- 101 " , ,', 0'(1 oonzr , ' , nOli " · ,;>' It"",

--------
'" J~I'

II .., ,', S'll onn"" lO r !

" " , ,', 6'7Z Onn'jlh I'll
II P' , ,', 6'71 DOn tU, " ,
" 0" ," 'l" rz nooo" "P
0' nos 0" "1-1 Ot:l0" 10. 0"
Ol 0" 0" l'hZ OO"<;Ih S' ,

H' -- rt '" 0" O'''Z oon"" , ' , !'lc"n " ' ,' lOW.. , 'I ," p'nz COfl .. ", to r I.. '" 0" 6'nt 00"0" ,".. P" 0" ,onz ooon .. ,'P,. P" 0" 0" 1 Dono .. P".. '" 0' , 0" Z OOOOh 0"

" ,.. 0' , Z" 1 nnno .. S'I
Oll -- " ,'P 0" Z' 1 Z non .... "

, ('lSOI " '" ""
" ," p, 0'71 0001010 z· Z !

" , 'P " , O' Z 1 non" .. " ,
61 ," '" 8' II oonld. , 'P

" P' , '" 'PII 00('1"10 P"

S' , ' , '" 5'11 000"" 0"
S' " , '" S'11 OO"l1.1, S' ,

'" -- " s " " , 9" I ('100"10 , ' , 1"1101 " • 17 fl. ~

" 0" ", 9'''' ncolilt zo Z I

" ", 0" 9· ... ' oonslo " ,,. n', 0" 1'1"11 nons .. ,'P,. ,', 0" Z'r'l 001"10;" 0' ,

'" -- " n" 0" "'nz noos" , ' , e;bnl 7l ' .. ",
0 0' 0" O'n[ oooze; Z'll
1 , " , ," 0'1)[ OO£'lZ<; 1 "

" S' , " , O'n[ oonz ... 1 "

0' ro, ,', O'f"I[ 001"170; 0"
011 ,'P ,', I'n[ oooze; S'I,,, -- ", ," ,'q Z'n[ 000'" , ' l nsn! II '" '"
" ,.. 0" "'6Z nonne; l'll
pr " , 0" ,,· ... z nOnf"l'" 1 ".. 0" 0" 9'Al Dnn,,, I'P

" '" 0" O·O[ nOO[" P' ,«, ", ,', I'('l[ OOl"l[" 0'[

'0' -- on, ~'71 ,', l' I [ 000[" ro , "'s II " ''i7 ,nr

-------------------
O'lOllllN/J) '0 , 'Ill"

-------------------------------_._-------------------------------------------------------------------------------
/101 , I n I r I , ... nll" 1 (1/"'Wl , H' ,n '')]1] I r (0'"1 Jl' (SM31 )1411 311'i t "Will "'011 )'1"'0)
)ISln , .11 1011' , -Mnl"5 1 ... )!)un , , '3~nlYt (!;OWWI ~ld)n , , 1 '"11ol)1'1<: , -Hnl 1 HP)IPdt n)"1n5 r 1 -H'IdW]ll -OH)IWI r , 1 1 11"'"

1)N'I ..... d! , , -5101 1 , 11"''' 1 1 1 1
-5NY~1

, 1 , , 1 l-l)1"I0NOJI , 1 1
1 1 1 , 1 IJ!:J1J3"'<:t , 1 1
1 , 1 1 1 I 1 1 1 1

-----------------------------------------------------------------------------------------------------------------
SN~TIY ... TW~ll]O 0131j

0]1"1,..11,..0)--££61 ONY Z£61 SHY31 H31".

·J.MyntS] 53)'1n,.. 3Ht N1 H31" • .40 J.l"ynft--ye 319YI



lA81.[ 8A--iilUAI. I TY OF _AlE .. " 1 HE HUEU.S ESll.... kY.

.Alt:R YEARS 1972 ANO 191.1--CO,.11",,,,EII

flEI.O DE Tt.RM I HI. 1 IONS

-----------------------------------------------------------------------------------------------------------------, , , I , , ,
I ISPECIFICI , , , ,, l(uNOUC1-1 I I I , l .. ANS-, lANCE , I III 1 5- I IPA"lNC'

UATt,. I IIKICRO- I TEMPE.R- , ISOI.~lD IPEkCt.NT rUR- I St.C(K I
OF I I I ut,.PTH IMHOSI IJ.TUIot[ I I u)tTGEN I SATuR- Ij 1 u 1 TY I 1.11511:

~OI.I.l:.C llUN I TIMEISITl:.IIMETE.kSI I IFIELOI I I {.IEc>. eIO PH I 1 rtC>/1. I , ATIIJN 1.,1 TUI I 1011

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

LINt,. 'IB CUNIIHUt.D

------.------------
HO' ... " ICl3:o , 3.0 'I'tUOO 1... 9 '.0 ••• o.... .. ~uOO I" .2 0.0 .. , 11.. , '15000 1... 3 .., ... 0'

12.2 "5000 I ... 2 .. , 1. , ,.
FEB ". 73 10,35 2 " 'i'luOO 11.6 1 •• .. , 0 ..

,.S '1'1000 11.6 ,., o •• "3.0 'I'IOOU I 1.6 I. B 0" "••• 'I'I01l0 Il.6 1.' ... o.... '1'1000 11.5 ,. , 7.6 "... 'I'IOUO I I .6 1 •• 1. S HZ
12.2 '+'IUOO 1.I.b 1. B 1. b ••

,," IN. " IU3~
, • 3 '+01.100 21.0 1.0 ,.. " ''2,., 'IOUOU 21.0 1 •• ; .. "3.0 '+0000 21.0 1.0 ,.. "••• 'lOOUO 21.1.9 '.0 S •• 1>.. , 'lOUOO 2u.8 ,.. ,.. IJ.. , "OOOU 20.1.8 1 .. ..2 0'

13.1 'lOOOU 2u.9 ,.. , ., ,S

LI"l 122
--------

N", 10. 11 I~~~ 2 .3 13uOU 21.8 .. , 11.1.3 '" .,
, .S 19000 21. J ••• ,,,

IL'
3.0 1900U 21.6 •• 2 1 •• 92
301 4:1000 2J..1 1 •• ,.1 ,1

JON ,.. 12 160:> 2 .3 3300U 101.7 0.3 ••• ," "",., 33IJUO 1... 1 ..3 IU.I '22
3.0 33000 1... 6 •• 3 ILI.I '22

N" ... 12 163U 2 .3 "I UOO 25.'1 0.2 0'" IL2,., "I uOO 1:..'1 '.2 0" ,"
3.0 "I UOO 2:0.1 •• 2 ••• "S

N., >I. " 160:0 2 .3 3SClOO 27.6 •• 2 0" , 17 131
,.2 35000 27.7 •• 2 I •• 'IL
2 •• J8UOU 21.5 •• 2 ••• ,"'
3.' 'tUOOU 21. !i> 1 •• ,,' "

'"' <>. 12 ISH 2 .2 160UO "2'1.9 •• 3 II.:' ,.2
.3 'tSOuo 3U.3 '.3 1u. 7 110

3.0 '15000 29.8 •• 3 11I.9 '"
:.t:P '0. " 102:0 " 'I8uOO Ju.O •• 2 ,.. VY ",., '19000 2.,.9 0.2 ,,.

'"3.0 !:>ouOo '''.1 '.2 ,., ••
N"' lb. 12 13!>:> 2 " '1;(100 10.7 0.2 .." I"' ,.,

3.' 't5uOU a... b .., 1 •• '"0... 17. 13 1 'II U 2 • 3 '1'1000 2;.0 •• 1 ,.. ,,, ,. ,.,., '1'1000 2:0.0 ... 1.... 6 " , 3.
3.' 'I"UOO 2'1.8 ... 0.2 '17 3"

'" ", . " 1 .... 1 ., a20uO 2~.J ••• o. , ,. I ", .S 12000 23.J ••• • .1 ,",
•• 0 1900U 2J.'l ••• ;.3 .,

N09 II. " 134!'I .3 13000 :l1.9 ,., 1.... 1 ,.. "I.S l"iJOU 11.'1 0.' ... ,",
3.0 1800U 22.0 0.2 .., I •,,, .JoUOU 22.8 1 •• , .0

"
'-N ZO. 12 1601,) • .3 3"l,1110 1... 1 ." ,.. ," ,21

, .2 3'lUOO 1... 6 •• 3 11.0.1 ,,2
2. , 3'1000 18.'1 0.3 11.1.1 , ,0

·259·



I Al:IL£ 8 ... ·-li/UAl.!TT OF .... Tt." ,,, TH' NU[CES [STUAMY,

.... TER Y[AI(S 1972 ••• 197 J·-COI<I f I HuEu

F 1 t.l.U u[Ttl'l"!NAIIO"'S
-----.-------_._---.---.----- .._-----_._._._-----_.._-_._._------_..---.-.-------._----------------.-. __ ._-------, , I , I ,

1~~[ClfICI I I , ,
ICuHuucr·1 , I , , T.. ANS-
I A/\ICt. , , luiS· , IPA,,[HCI

"'ATE I I I'll CMO- I Tutf'lH- I ISUL~[O IP[IlClHT TUK- I ~ELCti 1
.. f , , , U[PTH I tu.CiS 1 IATu"t , , UAIG-t.N I SAT",R- l> I LIITI , oJlSI(.

UIl..l.lClluN I' 11'It.I::d It: IIMt:TER;:olllf It-LOI I I ut",. '" PH , Il'Ib/l.1 , AT' uN (oJT u 1 , I CM I
---.-._------------_._------------------------------_.-------.._-----_._-------.-------------.--- ...-------------

Ll Nt. la CUNf tNUt-O
-----_._----_._-.--

"''' ,.. " 101.llJ J , 7 .1'10011 I 1>. 'I •• J .. , 110

•• R " , 12 10 1::0 , oJ "IUOU 2:'.J .. , ,., ", "I. , "luau 2:'') .., 701 ,uO
'.7 "luau 2~.5 .., ... ,..., .1 • 12 ISo5, • J JSvUU 2/ • 7 .. , •• u I" I'S
I ., J,uuCl 27.0 .. , ,.. '",., Jaouo 21." .., .. , ",. , "UUOU 21.'1 ••• ,. , Ii

,uc .s. 12 I50Ju oJ 'I,UUO Ju.J '.J 1'1.1 ,,,
'",.S 'I ""UOO 29.0 ... 1'1.1 ,,, •,.. 'I""UOO L'I.S .., 1 1 • ti ,.7 •,. , 'ISUUO 29.6 .., 1'1. L '" IU

hP <'. 12 luLu .J '18UOll 2'1.7 .., .., .. .,,., :.UUOU 2".6 .., .. y "'" "'1000 2'1.6 .. , ,.. y'
"., " . 12 IJ'I::o , ., '+:'UUO 11:1.50 1:I.2 I •• " 109

J.7 "SuOU I d. 'I 1:I.l ,.. "
•• y 17, " l .. lJu ,

• J '15000 250.0 ." IU.2 ". 2S "I. S "SUOO 2 ... J '.1 ,.. I'; ,.
J. , 'I5UOU 2 ... 6 .. , /., IU' 00

".., .." /I 1"21 • • S 12000 2".5 .., ,., "' I U,
I. , 10000 2j.'1 .. , .. , I u',.. 19UOO 2.1.7 .., ,.. "." .. 2UOO 2,.0 •• U ,., bY

." '12000 2,.7 ." .. 7 "I J. 1 'I2UOU 2'1.6 ••• ... YO

.U. II. /I IJUo .J IjlJOO 21.6 .., 11.1.1 119 ..
I.S ISlJOU 21. J .., ... lu',.. lauou 21.6 .. , •• U ..
." ,0LiOU 22.8 O.U ,.7 .,
." '12UOO 2".8 ... .., .S

I J. I .. 700U 22.6 ,.. ,., ••

-'" ,.. " 1 5 'hi • ., J7tJOU 10. 'I i:>.J ,.,
I" I U,

I.S ,,7 uuo 1i:>. J s.] Y.' I"
J •• Huou 1/.6 'oJ hU '"." "ouua 11.8 .. , i:>.J I u'

." '+2uOO 1 J. 2 ." ,., ••
12.d 'I""iJUU I J. 7 '.1 .. , IUS

." " , 12 IbU,", • .J '110UU 2:. ... .. , I •• I u' "I. , 'tIOUiJ 2~.J .., I •• 'u7
J •• 'flOUt) 2,.2 .., 1.0 'US
•• I 'f2uOa l ... 1 •• I .., "... 'f'tUUO 2't.7 •• I ,.. "12.:. 't'l!JOU 2j.1 ... ,.. ••.., ., . " 1,'Iu • ., .lSiJoa L 1.2 '.7 ••• " IU'
'.U "U.:lOO "0.7 •• U ,.U ,.... 'IlhJUO 20.3 1.9 "I ..,.. :'OOUO 20.J ) ., , .. .1

12.L ,3uuu 2b.] 7 •• J.' .,
,uc .s. 12 151 " • ·, 'i3UUO 3u.'1 .. J I".e ,.. • 17>,. , .. ,uuu LV.S .., 11.1.1 ,.. I

J •• .,l>uuU l1.2 'oJ .. , I .. ,,.. .,ouOO 2'1.2 'oJ ... "6 J... 't600U 2<1. I .., I .. '" J... .. 9UOU 2 ... 9 ..U .., YO •12.2 ",I.JOU 2v. I ••• .. 7 lu' J

'" 'U. " U95o, • .J .... UOU 2.,.8 .. , .. v ., ..

- 260-



I A8L E IiA--"U ... LI1l Of 'A T"I'I ,., ,.< folU" (I:. S ESluAfoll.

IliA' ER lEA .. ::. 1972 '.0 1'>'7 3--(U"" TI Hull.>

fl"LO uET".,,'I~A1IVNS

-----------------------------------------------------------------------------------------------------------------
I I I , ,
I 1"t-ElJF"I(1 , , ,
I I .. OH\)VCI-I , , , l",ANS-
I IANCI:. I 10iS- , 1...... "'c.rH:l

"Ar" , 1 01ICRU- I H.I1r>t.R- I ;'.JL ~ 1:.0 1l"t.~Ct.IOT Tv",- , 5<..(,.("1
Of I I , 0,,"'1"1 1,"'iOSl I AlUkl:. I , uA1Gl:. .... , SATun- DI" IT 1 , .11 S",

COLLt.ClluN IT IIH.1511EI "'H.TER::'/I (flE-LOl I(I.IE" • ell P. I trlb/L I I AIlvN I.lTvl , 1(,.1'1/

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

LIN" 122 CUHTI .. U"O

-------------------
>lP '0. " V9S::. , ,., '19000 2V.7 .., , .. '0

J.O 't900l! 29.7 •• 2 ,.. '0... '191.11.10 29.6 •• 2 ,. , ••
•• I 't9UOO 29.0 ..2 ,.. '0

12.2 !>UUOO 29.6 ,.. :'.8 ..
rH)v I •• " IJ3::. " '1'11.100 Ill.'t ... I. , " I U.e:

J.O '150000 1".2 •• 1 ,.. "... 'ISUOc. 1".2 •• 2 I,) "... 'ISvOU Ill.1 1l.:J. I •• "12.2 'ISUOO 111.1 •• 2 ... 101

APi!: ". )J 10'1'" , ., 'iOOOO 20.8 , .0 ,.. ,,8 '0 ",., 't6000 20.8 '.0 , ., ,,, '0
J.O 'tollOlJ 2U.6 •• 0 ,.> ," '0
•• 1 't"UUO 21.1.8 •• 0 ,.. '" '0... '1001.10 21.1.8 8.0 '" 1<3 '0

12.2 '10000 21.1.8 ,.. ,., I" 10>

.n 11. ,> 13SU • d 'ISOOU 2,.0 , .. 1 .... 0 '" JO ",., 'tSuuO 2'1.3 , .. 11.1.1 I" JO
J.O 'tsauo 2ot. I •• I lV.(j '" '0... 'ISUUO 2"1.2 ... ,.. ,,.

"... 'ISOOO .lot.O 0.1 ••• ," .,
12.2 'i5oOOO 2'1.3 8 .. ••• I" .0

'" ... " 1,,1::. ., 'IJUOO 21.1.9 8.0 •• 8 "' .0 ••
2 .. 'IJUUO 2U.9 ,.0 IU.'t IJ' 110
, .0 'IJuOO 21.1.9 ,.0 1.... 0 I" IOU

.0' II. " 1301.1 8 " 12UUU 21.6 ,., I u • .I , '0 "I.S ToluOO 21.3 ,., lu .1 "'J.O 1'1000 21 .2 ci.3 ,,8 , 02
'.0 18000 21. to ... ,,' .0.,. ... " 1503lJ • .J 36000 18.50 ." IU.7 130 ",., 30000 IIl.IIt ." 11.1.0 ,,0
J.' 37000 I d.If 8" '.2 III

." ". " ISSlJ • .J 'tIVOO 2".6 '.2 •• 2 ," ",., 'IIOOu 250.6 '.2 0 .• 0 IIJ
J.O 'IIOaU 2::..7 •• 2 ... ,,,

.n , I. " ISJlJ • .J ,JSU(.lO 27.51 8.2 ,., 10' I J>
I .2 3S000 27.5 '.2 1. ,J ,".2.' J8000 27.50 •• 2 .. , ..
J,) 't0000 2 J • 6 •• 0 '.0 "

'OC is. " ISO' • • J '15000 3u.2 '.J 1.1.9 20' J lJ2,. , 'ISOOli JlI.I 8.J !,J.50 2" J
J .0 'ISOOU 2'1.6 ." 11o.'1 I., "

>lP '0. 12 U9'16 • • J 'I800CJ 2"i.7 8.1 .., .8 ..,. ; '+91.100 29.7 .. , •• 2 'DO
J. , '+700U 2.,..6 .. , •• J 100

• 0' ,.. 12 132:> • • J '+'tOOO 111.6 •• 1 .., 10 • 10',., '1'1000 111.3 ..2 .. , 10.
J. , 'tSUOO 1... 3 •• 2 ,.. "

." 11. " 13'tU • oJ '1!>UOO 2 '10 6 •• 2 ••• "0 ,0 11
, .S '1S000 2'1.6 8.2 ,. , I" ,U
J.' 'ISOOO 2:'.0 •• 2 ••• I" "

AP. 10. n loll; • •• '1J(.IUO 21.0 '.0 11.0 I" SO 11
2 .. 'tJOUO 21.0 •• 0 11.1 '" '0
'.J '+JOOO 21.0 •• 0 11.1 '" ••

." ". 12 IS"::. '0 .J 'tOUOO 25.7 '.2 ". ,., "

- 261 -



I II ill.. £ 811-- .. U..... lTY OF "11 Tt.1I: I. ,"I NUt.CES I:,.~ TVA" Y•

.Alt.k YEAIt~ 1972 "101./ 19/.l--COfiTINuEO

FII:,.LD UETt.lI:tlINAIIONS
-------------------------------------------------.-----------------------------------------_ .. _-----.-------------, , , , , , ,, I~P[CIFICI , , , ,, ItvNU\,lt.T-1 , , , , Tl'Cud-, I AIIoCt. , , I UI 50- , I !'AltlNC'

"All:. , II tlICRO- I TEtl"lR- , I::'Ulvl:.u IPt.It(t.NT TU,(- , ;t.C'-HI

" , , , vt.PTH l"nO;. IAIUKl , , uXrG£H , ~ATvR- D 10 I Tr , 1.1150"
,-UL .. t.ClluN I I I tit. l':>l H.II" ... TEIOdIIFIt.LOI IIU[b. " , ""

, I"b/ll , AT IVN IJTUI , ItI'\!

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

LINl ,a Cu'HI"'UlO

-------------------
N., ... " 15"15 '0 ,.. 'IOUOO ,t:>.] •• 2 1 •• 01.

J •• -tOllOO 2::..] •• 2 1 •• IU'

".. JO. " 1:.1 :- ,. oJ 3SUOO 21. , •• 2 I., IU' OJI., ):'000 2/.S ..2 , ., Iu •
2 .. )51J00 21.7 0.2 '.0 I.'
J •• 'lDUOO 21.S 1. , , .. ••
, .U "131.100 ,tI., 1. , .. , "

jut <0. 12 I'+~ .. IU • J '15000 3u.3 •• J II.~ ,., '"I •• ,+5UO[r .1.9.7 iI.3 11.1 118 ,
J •• "1,000 29.' '.J 11.,j '" IU
, .0 '1"'vOO 29.8 8.2 \L.. 7 11. 01

><' '0. " u9"1U I. • J '17UOO 2'1.8 •• I ... U " "I •• 'iaooo 2"'. ] • .1
.., "J.l '18000 2'1.7 '" ... "

Nu' ... 12 131 ::. 10 • J 'I,.uou 1&.6 •• I .., IU' "I •• 'iSODO 111.'1 .., .. , Iu'
J .1 'tSUDtJ Ib.O •• I ... lui

N" 11. " 1.13o:. 10 .J '16000 251.2 •• 2 11... 8 10' JO ..
I.' '16000 2'1.8 •• 2 I u.1 I" 'U
J •• '1oQUD 2'1.6 '.2 .., Oil ,.

OF' ... " 160 .. 01 .. '130UU 21.0 '.0 ,., 1,0 ,.
"2 .. '13UOO 21.0 ••• 11.1.'1 1,1 ,.

,. J 't3UOO 2 1.0 ••• 11.0 I.J ..
••• 10. 11 I,tS1 il .J 12UOO 2 I • 7 .., 11,.. 7 ". "0.' 12UULl 21 .1 .. , ,.. 01'

J.' t;..,OU 22.'1 .OJ ... I U,

j.N " . " 151,. " .J 19uOO 19.1 •• J l(o.b 1<1 0.'
102 19u!JU 19.1 '.J I u. 3 1.1
2.' 291.100 I'hl •• J 1",.3 1<1
, .0 lauaa 19. 'I '.J 1",.1 1.0

N" " . 12 IS"iU 12 oJ '10000 2::..7 ... /.8 100 ..
0.' ... 0000 2,.7 8.0 ••• OIJ
J.O 39000 26.S • .1 ••• "0

jut <0. l2 1'I:'u 12 oJ '13000 31J.Z .., 11.1. 112 • 01'
I.' '15000 Ju.O •• 2 II.; , .2 0
2.1 'ilOOO 29.9 •• 2 ... 0", ,.

H" ZU. " 0925 12 oJ "i6UOO 29.6
• .1

... 92 "0 •• 'thIDO 29.S ... ,.. 92
J •• 500000 2"'.6 ... ,.. ..

NO' u'. " l"i I S " ·. 9600 23.8 ••• ,.. OIJ '"0.' 1'1000 23.8 '.J ... '.2
J .1 l'IuOO 2'1.) ... 1.2 ••

N.' ... II 1:)0,. " oJ '1'1000 Ib.6 8.2 •• 7 010 "2 •• "'WOO 111.3 ... • •• Iu.

'"' O•• IJ 1,5u OJ •• "zuuU 2101 '.0 I 1 .U I" •• ..
I •• UUOO 2101 '.0 I I .!> 1.1 ..
J •• '12000 21. I ••• 11.- '" 1U... ". 7J 1J21J OJ .J '1_000 2'i> 01 '.2 I U.II I" ••
0.' 'I6UOO 2".5 '.0 ... loJ ..
J.7 'I6UUO 2 ... 6

• .1 ••• " .U

jUt ... " 1'I'I.s '" .J ")000 1..,.2 '.2 11.2 '" U 100,.. "SIJOO 29.8 •• 2 II. J ", U
J.O "!>OOU 2'1.] '.Z II." I" J

- 262·



rADI-t dA--",UAL.1 TT ., ,. ... Tt. .. ,. • H. N\,lt.Ct.S l:Slv"'I'lT •

.... TU. TE"'I(, 1912 ,.. l'lIJ--CUr.t IHvl:.u

Fltl-U uEH.I'l,UIII"'1IvN,
---------------------------.-------------------.-------------------.-.-.-----------------------------------.-, , , , , ,, I:>PECI.I'1 , , ,

• II-UNDUCT-I , I , T....... s-, I ... ",,!:. , lOIS- , 1", ... ,.tN(T
....... It. , III"IJCRO- I I t."r'lR- ISul~E.tI 'I'[HCt.HT TUri- , :>t.f..f..1"11

" I I , ut.P,1"l 11'11"1 .... ::.1 I ... fUI'lt. , , UXTlol:.N , S ... TuR- DJUit T , .. IS ...
f..ULI.lC1Iul\o 111"[1,111:.1 trot.Tt.R,11 tFlllO) I lOll>. (II PH , I " .. /I.. l , .. I' UN IJll,/1 , ((.I"I'

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

L I Nt. '22 (vIllTIIIIUt.O

----.--------------
JUe ,; . " 1'1'1) " 'I.U .. JUUO 2 .... 9 ... I U • .l I.'

"P 'U. " U"'l::. " ·, "'tuOO l .... l ••• •• v " ..,. , "I.:JOU 2v.to .. , ... .,,. , 'tIUUU 2'1.to ... ", VI

HU, ,.. " 12S":> " 0) "'hlOIl 1000 ••• ,., "' ",. , "I'lI..OIl 10'S ... ,., .",., 'l'lU(lO 11;1 .s ••• 'oO "'
L.I",t. ",--------

H.' II. " 1.!:'"I ·, lollOO i! 1.6 .., i",.o ·" .,.., 101l0U 2 I.S .., I", .Z 1,0
, .0 .lIOUU ZI.!> .0) .., "... .)6000 20/..9 '.0 ,. , .,,.. '12000 2J.J .. 0 ,0) .,

I J. 't 'tSOOU Z.).U ,. , ,.. .,
HU, v,. " i2:'1) , ·, I:'UOO 2.).to ." .07 'u' Y,,., llUOU Z j. 1 ." 1.9 ,.

'.U 2'1uOU 2'1.2 .. , ,. , "
•v. II • " I I J"I , ·, Ic.uUO 21.0 .. , ,.. ," ,.,

I., loUOU 21).Y .., ,.. I"
2. , I c.uUU i! I .1 .., ,., I"

J'H ... " 13~l " Jl000 I" ... ." , .U 110 I"
I.' .HlUOU I" ... .., .. , 110
2. , '10uOU 1& .'t ." ,.. '"

"" ... " 1't01.1 2 ·, "OOUO ZZ.S •• 2 7. , ,.- "2 .. 1UOOO 26.0 '.2 '07 ,"
JUe ". II 1309 2 ·, '16000 JI.1.J ." Iv.lI .., 0 ",.., 'IoOUlI 3u.2 ." , .. ·,. 2

HU' ,.. ,. l'lO:i 2 ·, 'I7uOU i c..l .., 7.2 ., '0 ."
I.' 'llOUO 10.S .., 7. , ., 'U
'.U 'l11l00 17.2 .. , 7.' " ,U

,.. Ii. " l'!Ou 2 .. 'tOODO 2v.9 .. , 1,.1 '" '0 ..,. , 'lOUOO 2v.' ... II.!> " , "'.0 'lOUOO 2u.8 ••• il.8 .» "... ... II I'UU , ·, 32UOO 23.1 .. , ... • U,
,.,. , 32UOU 2'l.'! '.2 1;I.i! , u.,.. HOOO 2'1. S '.2 .. , "'

"" 'I. " 133:> , " '!OuOD 2 ,. S ." , .U 'U, '"·, 'lUUOO 21.:- •• 2 .., IUO
I •• 'lOUUO 27.0 •• 2 .. , YJ
2.7 '10000 21.7 •• 2 •• 7 "

Jue ". " I J2 I , ·, "7000 JU.'! .. , I".U ," • ,"
I.' .. 7000 2Oi.8 ." I J. 0 219 ,
, .U 'lbUOU 2'io8 '.2 10/..1 2u2 18
'.7 'lSIlOO 3U.0 '.2 11.0 ,., )U

." ,.. 72 IJ!i:o , ., '!luOO 11.!i .., 7. , "
,. 117,. , .. 100U 11. I( ti.'! 7.' "
,.,.. ..1000 11.'1 .., J • I( " ,.

'" lb. I, IlflO , ·. 'I2UUO 20.8 •• 0 IlI.o '"
,. • U'

2 .. '12000 2u.8 ••• 11...9 ." ",.. 1(2000 2u.7 •• 0 11.,) 1<7 "
• u. ",. " 131u •• ISOOO 2.).3 .., ••• • u, "

·263·



• ABLI:. t1",~~ .. uAL.ITT Of N"'Tt.": "
I he NUt.Ct.> 0.:> 1 " ... " Y•

fI"'II:.W TEAW:J, 1972 AIHI 1973--1.0I\TIN"I:.l)

F II:.L.U UETU(l'IJJ\lA1IOJ\l~

---------------------------------------------------------------------------------------.-------------------------
I 0 0 0 0

0 1:loF'(CIF1CI 0 I I
0 Il.uNOUCT-1 I , , T" "".s-
0 1AllC!:. 0 0 lulS- , '1"''''''0.''(1

OATI:. 0 11111C.HO- IT!:.l'IPo.R- 0 I~UL.~1:.0 I rot. k C.o.lll TVot- I :>o.l(HI
0, 0 0 0 "o.PTH I"'MO'l IATUKE 0 , U)DGt.N , SI,lVR- l) I u III uI:lo~

COLL.t.CTlllN IT 1 Ho. j S 11 E' I MEH.Ie:. j • If II:.LO j IIOE".
" 0 '" 0 IHb/L.l 0 ATlvN LJ To.Jl Ill1 J

-------.---------------------------------------------- ---~-------------------------------------------------- -----

LINt. 127 (uroTI .. Uo.O

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

r.u .... u" " 131U 3. U ItlUOO 2'l.'1 '.J .01 I UI
o. I 'l2UUO 2-1.'1 •• 1 ." ..
'01 'l2UUO 2'1.5 d. I .. , '0

13.\ '12000 2'1.S '01 •• 0 .J

'U, II •. " I I 'I J , ,) 15UOO 21.2 .. , '" IIJ
I. , ISOOO 20.8 .. , ,. , 110
J.o 18000 2".9 '.J .,J ",. I J9uUO 2l. I '.0 ,.,

"'01 '1UUOO 2"-.2 '.0 ,. , "1'1.0 '16000 2l.'I ... 0 :>.'1 7J

"'" < •• " 1",,-2 ,
• J ,J9000 2'1.6 'oJ ,., ,U, "'I. , ,J9UOO 2'1.6 •• J •• 1 III

J. U '11000 2'10 'I 'oJ •• 0 110
'01 'i'iUUO 2).9 is.2 ,.. 110

'01 't6UlIO 23.2 •• I .. 0 110
13.1 '16000 2J.1 '01 .. , liS

"or .,. " 13S0 .3 '10000 27.2 '.2 ... " '"I •• '10000 "- 7 • 0 '.2 ,.. .,
J.O '15LiUO 26.6 '.0 ,.0 15

'.0 'I811UO 26.S ... 0 ,.. 11
001 '18UOO 2.,.S o. u ,.. 11
'.0 SOOOO 26.'1 10.0 ,.. "'01 !>OUUO 2.,.3 ,., ,., .,

10.7 :'0000 26.) ,., ,., .,
12.2 !:»OOO 26.'1 ,.. ••• >8

..JuL· l> • " IJJu , .J 'I7UOO Ju.J •• J IU.O 1.1 0 '"I .S '17UOU 29.7 '.J I U. J 100 0
J.O '18000 29.5 0.2 '.J I.' 2,., 'I9UOO 29.'1 •• 2 ", I» 2
001 !:>OOOO 29.3 '01 "I .9 1<' 10
, .1 !>OUOO 2'/'03 .01 ", I. , >0

12.!> SOOOO 29.S •• 0 '.0 1.,5 10;

'U. I •• " IJ'IU • J '17000 17.5 .., '01 " JS IS>
I. , '17000 17.3 d. , 7. I " "J.O '17000 I 7.3 .., o. , .. '"001 '17000 I 1.3 .. , •• 7 ., 90

'01 'I7UOO 1].3 .. , •• 7 ., "1 1.6 '17000 17.3 .. , 0.7 ., "
'" 10. 7J 1'12!:> .0 '13000 2U.7 '01 '01 110 '" 109

201 'I3UOO 2U.7 ,. I , .U 111 30,.. '13000 20.7 ..0 .. , 110 ", .0 '13000 2U.7 •• 0 ", '"' "10.7 'IJOOO 20.7 '.0 ,. , " 7U
I J. 7 'I JOlla 2l1.] •• 0 / .. I u I 110

"or ., . 72 l'lOu S • J J8000 27.3 '.2 , .2 1U3 ...
1.2 38000 27.) '.2 '01 lUI
201 '00000 27.2 '.2 ... "3.0 '10UOO 27.'1 '.2 ,,' ", .0 '13000 27.'1 •• 2 , • 2 02

• UL <> • " 1)'1"- , ,J '16000 )u.s •• J ,., 1>' , 10l
I •• 'l6000 29.7 '.J IU.2 1.2 •
J.o 'I6UOU 29.6 '.2 '.0 192 '0
,. J 'It-uao 29.7 '.2 •• 2 '" JS

NOY '" 7"l. I.Uu • .0 '17000 17.6 '.J ,., " J> 12l
I •• 'I7UOO I 1.2 .. , 1. J " J>
J.O 'I7l100 I 1.2 .. , 101 " 9U
,.U '17000 17.2 .. , ,. I " "

'PR ... " 1'1'15 • .. '13000 2u.7 '.0 IIJ.,,- ,.2 '" "2. I '13000 2U.7 '.0 Il.. 'I I.' 9U

- 264-



I AiH. I:. lIA--WUAL I I' ., .ATt.1t I. 1.' NU~ClS ES.IVA"'.

.. AI Ell YEA,,::. 1972 ,.. IV73-~CONTINvEU

FIEl..O OETlNMINAlluNSo

------------------------------~-~-------_._._----------_._._._-------._------~-----~------~------------------, I I , , , ,, ISPECIFICI I , , ,, ILONUUCI~I , , I , I"ANS-, I Al-ICE , , lOIS- , IPA"ENCT
",.-IE I I 1111 CWO- I H.MPlR- , ISvl..wED .t'l:.HCt.NI TUIoI- I !>t.CCHIu, , , , vEPlrl 1""051 IATUNI:. I , VA HiEN , SATuk- g lui T y , ulS"

C(lLl..ECI I ..... Ill/it.ISI rl:.lltlt.IUISI1IFI£LOI IIUEu.
" I

P. I Il'Iu/L I , AliuN I.,lTUl , I cr' I

--------------._-_._-----------------~---------.------ -------------------------------------------------------

LINE 027 CUl'IIINUt-O
---------._--------

,," ... " l't'l~ • ,.. 'i3UUU 2iJ.7 •• D Iv.'! ,.. ,.
.U, U•. " 132", • .S 1200U 2,.0 ti.'I •• b 'U, Y7

, .S 12UOU 2:'.0 b •• ••• 'U,.. , 30UOU 2;,.0 '.D ••• IJ

.u. II. 11 IlO!:> b oJ ISUOO 21.2 .. , ; .. '02 7.,.. I,UOU O1U.9 .. , ;,J I u.
'.0 10000 21.2 .. , •• 0 "••• 31UOO 2l.'I 7.7 I. , "

" .... " 1'111.1 • oJ J7uUO I a.l ." ;., 'Ub
I. S 370UU 17.8 .., ... ~ III

••• 'IOUVU 1/.2 ..I ,., .7
7 •• '10uOO 11.5 '.2 i .9 ,.

10.7 'l2UOU I 7.5 •• 2 .. , IDD
1).7 '1ZUUO 11.5 •• I ... 'uS.,. "ti • U ''''11.1 • " 'IIUOU 2",. I o.l .,J I" ..

I •• 'lluUU 2",. I '.2 7.7 107
'.7 '1IUOO 2!:>.0 •• 2 '.7 107

." ., . " 1'llu • ., 38vOU 27.3 '.2 7.2 10> , 27

I.' JllUUU 21. ) b.2 7. , 10>
201 'IOOOU 21.3 b.2 .. , iuD
'.D '10000 27.S .01 •• b 71
•• D 'IJUUU 21. !> '.D •• 7 .S

'" ,S. " J3S2 ., 'lhVOU 3U.8 •• J I 1 .7 I" , ,"
I .S '1orJOO JU.2 0.3 11.::' I i:>2 ,
'.D '1I>UOO 2 .... 8 .., II.u ," •
'.D '1oliOU 29.9 b. , ,.. I.' 7u

'v, " . " 1J2U • ., 'I7uOU P.S ••• ,.. " '" "',.S .. lUOO I I ., b •• 7. , " 'v
'.D 'I7UOU 11.3 ,.. ••• •• ••
'.D 't1l.JOU I 1. S ••• 7.u .. '"

'" I •• ,. 1'150", • •• '13uUU 2u.8 b •• ,.. "'
,. Y7

'01 "JOOO <l.u.8 •• U ,.7 Ii. '",.. 'I31100 2U.8 ... 1.... 1 I" '"
." " . U I"!>", ., '10UUU 2::'.0 .. , .01 112 ",. , 'I (JUUu 2::..0 ,.2 ... "',., '10ll00 ,,::.., .. , ... I.'

." ., . U 1'I2~ " )IlUOU 27. ) .., ,.. I", ..,,.. .JDullU l/.2 .., 7. , lui
2 •• .JbutiU ll.) '.2 7. , iuD
•• v "uUlJU 21. 'I • .1 • .1 .,,.. "JuliO 17.5 b.U .,7 'D
J.7 '1)(JUU 21. S •• U "" .0,., ,,)uuu ,,7. !> '.U ". , "

""' ".. '" I ..... ", oJ .. SuOU 3u.) .oJ 1.... 1 17D U '"I •• "",ULlU 2".9 '.3 II.!:> ,.2 0
'.U ""'uLiU '/'''.8 .. , 1".1 '" •
"oJ "::'uUU Jv.iJ b.2 II.::' 1.2 ..

lou", ... " I.JIU "'UUu I 1.7 .. , ,.I '0 'U I",.. '1/uUU I 7.!> ••• ,.. " '"J./ .. IulJu II. J ... ... •• .U

"" ... ,. 1::.1.1", .. JuUU 21.1.9 •• V ,., "' ,u ..
2.1 '1J.JUU 2u.'i i:>.O .., 1>' '",.. "JUuO 2u.9 •• D 1.... 0 I.' ••

'" ".. .I JJ"" • .. 91>UU 2.J.o ... ,., '"7 16
I •• 10CiUlJ 2Jd. .. , ... '"2

·265 -



lA8LE 8,f,--wliAL(TY Of IIATE.rC " 'H< NUt:::c.E.S ESTUARY.

,.... TI:.R YEARS 1972 >N" 197J--CONT INuEO

FJELO liETE.~HINAT IONS

-----------------------------------------------------------------------------------------------------------------
I I I I I I I
I ISPEC}FICI I I I ,
I lCUNOUCr-1 , I I , I"ANS-
I lANCE I , IOIS- I IPl\rCENCY

UAT!:. I I Ull'RO- 111:.l'lpER- I ISUL~ELl II"E.KCr..NT TUR- , ~I;.CCHI

Of I I I llEPHi I ,.,..IOS l IATUIolE I I vA~GEN I SAlul(- "lui TY , 01:'1\;
COLLEC 11 UN IT II1t:ISITEI (I1t.TERSII (FIELOl II DEb. ell " , IHb/LI I AlluN I JT u l , tel'll

-----------------------------------------------------------------------------------------------------------------
.. 11'11:. 117 CUNI I NULO

-------------------
'" u;. l! 13'i~ • '.0 lOOOO 2'1.0 .ol ,.. 71

HO' II. l! 14:2lJ • .3 ISliOO 21.6 .., ,.; I" "I. ; 16000 ll.} .., ,. , IUti
,.0 18000 21 • I .., 00 7 102,. , 1800U 2 I .3 • .3 .. , 100

H'R " . " I!>Uu • d '10000 2:..3 •• 2 '.0 1<7 "I.; ';oUOU 2!>. I ..2 0 • .1: I"
,.7 '100UO 2!>.'+ 'ol •• 7 I"

." " . " PI'hJ • .3 381100 27.,+ '.2 7.'1 'u' ISO., 38000 27.,+ D.2 7.' lu.
20l 38000 ;t. 7 .5 '.2 , .0 10)

,.0 '10000 27.5 '.2 ,.. ",.7 'I3UOO 27.5 •• I ,. , .2
'd '13uOU 27.5 '.0 i.1 >l

'" ,;. " 1'116 • d '15000 31.1.2 '.2 I U. 7 170 0 127

I.' '15000 2 .... 8 '.2 lu.b I •• 0
,.0 '15UOO 29.6 '.2 9. U I" l5
'.0 '1:'000 2'i.6 •• 0 ... IUS ,.

'" ... 7l IJOU • ., '170UO I!> .8 .. , ,., •• ,; 112
I.; '17UOO 16.1 .. , 7. , •• ,;
,.7 '170UO 16.6 .d , .2 •• "

." l5. II lSI :> .. 'I3UUO 21.0 '.0 ,.. I" >U ..
20l 'IJlJOO 21 .0 • .0 I U.U 1.2 >0,.. 'I30UO il.O '.0 11.1.8 I"Z 7>

J<H ". 7l I"J:> 10 .3 JQlJOu I d.u .d ,., lOti "1.2 .JLUOU 17.9 ." ,.. II)
2. , .J2001.1 17.9 .., ,., III
'd JOQoa I d. I • .3 ,., III

LINE I JO
-------.

J<H " . " 163U d 3bOUO 19.0 ." lu.!> I"'
I.; .J60UU ' .... 0 '" 11.1.": I",.0 'IOOUO I d. 51 ,. , Iv. I I./. 5
.ol '1luOO 10.0 •• 2 ,., II'
'ol '13uou 1/.7 'ol .d I"'

12.2 'I311UU 17.8 .ol .., Ia>

"" " . " Ib!>u oJ '11000 2:>.'1 • .2
.., I I' ,.

) .U '1100u 2~.J d.l /., "... '11000 l!>. I •• 2 t .w ",., '11000 .:1. ... 8 ... .., ••
J Z.l 'IIUUU 2".5 •• 0 .., .,

." ;T. " 16'1:> oJ ,,"'.9 .., i I 7
I.' :<0.1 0.0
2. , i 7. U 7. ,
,.0 '1800u 2b.) 1.9 ." ";... !>1l000 26.2 7.8 "u ",.. !:>UUOU 20.'1 I.' ".. "IZ.2 !:>300U 20.8 7.9 ,. , .,

,", <>. " 1!>!:>11 2 oJ '10000 Ju.'I .. , 1 ... (.0 2u. , • U,

I.S '170UO 2~.6 c.'I 1... 1 "I /,.0 '11 DOLI 2'7.2 boJ ,., I', ,... .. 9UOU 2".0 • .2 ••• 10> 2,.. 50000 2d.O I. , ".7 " ,
11.0 :>OUOO 20.8 I •• 'd •• '"

HU. 10. " 1'I2oJ 2 d 'i7UOO ld.O .., ,., " " l'u
I.; '1700U 17.9 .. , ," " '"

- 266-



l"'IH.E IU--IoIU ... lITT ., ..... Tl" .. IH' «Ut.(ES £51U",,",

.... TER YE"'~5 1972 ... 1973--(0",IIIoI\,IEO

Filla O£Tt.~"IN"TIUH~

--------------------------------~_._~----------------------------------------------------------------------------
I I I I I I I
I 13PEllflCl I I I I

I IlONUU(T-1 I I I I T..... NS-
I I ... N(l I I 1015- I IP ..... EN(T

v ... Tl I I I H 1(1'(0 .. ITEHl'lR- I l:i>ULw[i.l I"[H(LIH TUR- I ~t.CCHI

Of I I I ~lPIH Il'InOSI I'" TUICE:. I I u.cYGlN I S... lvE!- olUITT I t.IlSI1.
(OLU.(TICItoi t TIME t 51 rElIHETt.RSlt If IElOI 1l0Eb. ell PH I ll'lb/ll I ... T I uN LJTUI I I (1'1 I

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

liNt. III (UriTIr<IUt.O
--------_ .. _--------

HO' I •• " i'+2U 2 3 •• 't7UOO 11.7 b. , 7 .. ,.
'0

b .. 'Il0UO 17.7 .., .., ., ;u
•• I '461.100 I 1. & b.' ••• ob ;0

11.6 'l60UCl 1 7.7 .oJ .. , .0 "
LINE '"--- .. __ ..-

HO, 0, • " 15 I S ,) 150UO 23.3 b.' ,.. III '0'
I.' 18UOU 2.1.3 .. , •• b I "b
3 •• 19000 23.3 .. , ... lu.
b" ]7000 2].9 ... •• b ..
•• I 'I2UOO 2'4.J •• I .., ,.

11.1 'IbUOO :it'l.3 •• U b. , ,.
HU' II. " I'll 7 ,) 1900U 21.7 b.' Il.I.2 "I

.,
I.' 21uClO 21.2 .. , ,. , 112
3 •• 419000 241.2 '.3 I •• "b .. '1UClUU 2L.J '.1 , .. "•• 1 "OCIOU 2ol!.5> ••• ,., "13.1 "5>UOU 2l.6 ••• ,.. "

joH lb. 72 1701l .3 "I UOO Ib.2 '.2 III .0 I" 112
3 •• 'tIUOO 17.9 •• 2 Il.I.J I.b

b" '+2UOU 17.7 b.2 ,.7 ".... 'ISOOU 11.'1 ... ." "'12.2 '+5000 11. 't •• I ,. , 115.,. 2b • 72 11 Ju ., "1000 2 ... 8 •• J '.2 " "J •• "IOlJO 2 ..... .,) 1. , ..
b .. "2000 2'1.'1 ..2 ••• III... "!:IUUO 1'.. J 6.2 ••• "'12.tJ 'Isuoa 2.3.8 ... I •• Y2

H" J I. 72 17011 • J 'ISOOO 27." ... 2 ,., III bI

I.' '1!:1UUD 2b.7 b. I 7 ... II.
3 •• .. 600U lb.6 ... •• b "'.b '18000 2 ... 1 b •• ... , I
,. b SDUUO 2!:1.8 1 •• ,.1 "10.1 SOOOO 2S.8 7.8 ,. , 7J

I J. 7 S600U 20.0 7.8 ,., 15

jue Z,," • 12 162:0 oJ .. 6UllU 3U.S '.J 1£." ", IJS
I •• '19000 30.1 '.3 1£.£ I' , J
J •• 52(,00 29.6 '.2 II. b I. , J
b .. 52UOO 29.5 ... 11 • .1 1.2 •
•• 1 !:I2UOO 2Y." ... II. ) 1.2 ..

12.8 SlUOU 29.6 •• 1 11.'1 I.' '"
5,P ,.. 12 UCl~U .J '17000 29.7 b.2 ,.. " IlU

I •• 'l9UOO 2.,.7 '.2 ,., "3.0 .. 90UO 29.7 1l.Z .., ,.... 'l'iUOU 2Y.6 .., ,.. "... '1Yli!JO 2V.S ..2 .. , ,.
12.2 :lOLoOli 2..,.5 •• 2 .., I"U

HU' I' • " 1 .. 5~ • J ")UOO I 1. 'l .. , I. b " J' I.U
I •• '16UUO I 7.2 b. ; ,,' " "J •• '1bUDll 17 ... •• J ... .. '"b. I 'l60UU I ,. 'I b.J •• 1 ., "." '17000 17.5 .oJ .. , .U 95

12.2 '47(,UO 11.5 • .3 .. , •• ,.
1).7 '17000 17.6 •• J ... " 'U

.-. I •• IJ 17)~ .b "OuOO 2u.7 •• U 110 ,.
'"I.' .,OUOO 2u.6 0.0 ... 1i0 '"J •• 'tUuuO 2U.7 ••• ... I.'

,.
b" '1ouOO LU.7 •• u ,.. IU. 'U... '16UOU 21.1.6 1 •• ,.; " "

·267·



,ailllE 8"'--f,fU ... L I TT OF .... TlR 'H TH' HUC::CES ESTU ... RY.

..... TER YE"'rcS 1912 'HO 197 3--C.ON I I HuEI)

F l~LO UETf.""l .. UluHS

-------------------.-----------------.-------------------------------------------------------------------------.-
I I I , I I I, I::oPEClflCI I I I I
I ItuNO..,CT-I I I I , T"A1"S-
I lANCE. I I 1015- I lPAI'll:,NCY

l.lATE I 11/'11 CRO- I TE"PUt- I lSOlHI.I I f'E"CI..NT fUR- S~CC"I

OF I I I I.IEPIH Irt"'O~1 lalURE I I (J)..yGI:.N I SATuH- b I 1.1 I TY LJI~(

COLLEC TION 111 ..E.I:.ITEII"~TE.RS,)IIFiELOI I lOEb. (II 'H I , .. bIll I ATIUN 1.11;.11 IOU

---------------.-------------------------------------------------------------------------------------------------
LINt, ," Cl,I .. TI .. Ut.O

-------------------
.,. ,.. ,. 173U 12.2 "'.uOO 2u.6 7. , 7.' " 2"

'oY 17. " I .. 'b ., "1000 2".6 ..2 ,.. ,., ..
, .S .... 01.10 2'1.0 .. , .., 117 ID
J .0 .... OOU 2-+.0 0 .. ,., ,"' 0;,.. .... OOu 2".2 ... ... " 0;

' .. .... 000 2'1.2 •• 2 .. , '0 '0
J .).7 "6UOO 2", .) ... 0 ,.. .. "

"0 "' . 71 1231,1 .] iSUOlJ 23.S 0.] .., I", "2.' ISuOU 2J.6 .., 7 •• ..,.. 2S00tJ 2 ..... •• U ••• "
HOo II. " I I 11 2 d 16000 21.0 .., ,.. 112 '", .S 16000 llJ.9 ••• ..0 102

'.0 l70UO 21.5 7.' ,., ",.. ..!90UO 21.9 7.' ,.] "
"H ". " IJ3::o .] 39UOO I Ii." .. , .., 10' 1>5

'.S 390tJO lb. J .., '.0 110
J •• HOOO 111.3 .., ,.2 112

'0' lb. 12 I.)"u , d 3800U 2'1.7 0.] .. , ," ..
I.S 38uUU 2 ... 7 .., b. Y "0
J •• .!booa 2 ..... •• J '.7 IjJ

'oY JI. " IJ2U .J .... 1.100 27 ... '.J .. , 100 ''0
, .2 .... 000 21. " a .2 .., IOJ
2.' "'iOOO 2/.S iii .1 ... "J. , .... 000 21.7 10.2 ••• "

j"' ... " 12S..! 2 .] "6000 JU.2 '.2 '.0 loS 2 '"•• S '16UOO 21f.6 •• 2 ,.. 10' S
J.o 'ISuvO 2'1.6 '.2 702 I" ••

", ... " I~I:' 2 ., .. 'touo 28.8 .. , 10,•• 7 170 is
,.S .. 9011U 2<1.6 0.] 11.0 172 ID
'.0 :.ooou 20.6 0.2 11.i. liS .0,., ~OOUO 2b.6 •• 2 II.!;> '.0 JS

'"" '" " 1..!2:> , .] '17UOU I J. J " , ,., " '0 ,'-
I. , '17t100 11.2 .. , 7.7 " "J •• 'I70UO 17. J .. , ,., ,. '0

". ... ,. i3 ...... • "i.uOU 2u.1I ••• o. U '18 JS 1'i2
2 .. "i.UOU 2u.8 ••• , .. ,.. .0
•• 0 .. 2uuu 2u.8 ... Iu."! ,>7 "

'0 , 17. " 12'i:. 2 " 'loUOO 2'1.9 ..2 ... 1>. os
, .5 .. 6uull 2 "to 7 0.2 ,.. ,., OS
J.' "6l100 2 ... 11 .. , .. , ,.. '"". ,.. " iJot ... 3 .. "!.)uUU i.u.9 '.0 ,.0 "' '0 ,",.. "JuOO 1u.9 •• 0 ,., 122 35,., 'IotUUu lu.9 •• 0 lu.S> ,.. ""

Nv, ", . " I.UO • ., I!>OUO 2..1.50 b.J •• u .. "••• I DUOU 23.6 ." ,. ,
", .U 18"'UU 2".3 7. If 'oO ..

I.UII ... " , lu:. " I!>OUU 21. i .., ,., , v, '07
1.5 161.>00 .11.0 •• 3 .. , 102
J.o I cluUO 21.1 0.3 /. , ".., ..!7uOU 21.9 7 •• ,.> ••

JON ... " 132u , .. otot.!JO 10.1 '.3 ,.. '" ,..
, .S ..IYlJlIU 10.0 ." ,.. "'•• 0 'I!:>UUO I I • 7 •• 2 .d ,"'

,.. ... ,. 1..131,1 " 38uUO .i/: ... 6 .., .. , '" ..

·268·



IAtlLE 8A--QUALITY .F ."T£K I. I.E NUt.CES ESTUAItY.

• AH.R YEARS 1972 ••• 1913·-CONTJNuEO

FIE.LD uETE.Rt11NAT IONS

-----------------------------------------------------.-----------------------------------------------------------
I I I I I , ,
I ISPECIFICI I I I I
I ICONOUCT-l I I I I TIiANS-
I lANCE I I 10 I 5- I IfAKENCY

I:I"TE: I 1I"ICRO- ITEMPt.R- I ISIJL~EO IPEIi:(t.HI UHf- I St.CCHI
.F I I I OEPTH I"HOSI IAIUkE I I OnliEH I SATUff- DIOITY I OISK

COLL.ECTIO,," ITIt1EISITEII"ETERSIIIFIt.LOI IC DEC.. ell PH I l"ta/L.1 I "T I UN I JTU I I ""I---.---.-------------------.-----------------------------.-------------------------------------------------------
LlJrH. I" CUNY I HUlO

-------------------
HNH .S. 72 tl3U ,., ,)8000 2't.5 .. , ••• "a

1. , 38000 2'1.7 S. , '.7 1,1... lJ. 72 1l0d .1 '1JOOO 21.7 S.l .., " ", .2 '1'1UOO 21.7 S.l ... "2. 'I '1'1000 27.7 '.1 ,.S SS
1.7 '1'1000 21.9 •• 3 •• 0 "

"UL 2~. 72 12'1J , .1 .. 6000 30." S.l .., I ul '03
I. , '16000 2~.8 S.l ••• 10' a
1.0 '16000 21.1 '.2 7.0 "' °'.0 '15000 29.9 '.2 7 •• I" "

HO' ... 72 1215 , .. 'HOOO I '.1 .., h' " " 110

I.' '11000 17.6 .., 7.7 " 'u
1. , '11000 11.1 .., 7.7 "

,..., ". ,. 1205 , •• '11000 11.6 .. , 7 •• lua " IS'
I. , '17000 11.5 .. , s •• lua "1.7 '11000 11.1 ••• •• 0 ,u' '0... 's. 13 1l2lJ , .. '1JOOO 20.9 '.0 10.0 132 '0 '07
2.' '1JOOO 20.9 '.0 lu.1 131 ,a

••• 'DODO 20.9 •• 0 Iv.5 13' 'a... 17. 13 1235 ,
" '11.000 2S.2 '.2 '.2 131 " ",., '16000 2'1.8 '.2 ,.7 '39 "1.7 '16000 2'1.8 '.2 •• 1 '" tao

'0' u,. II 1200- • ., 1'1000 2J 03 .. , &.3 '00 .,
I.' 15000 23.J '.1 7.7 ", .0 25000 23.8 s .. .. , "

HU' II. n 10SIJ • .1 16000 2101 '.1 ,.. 10' , U2,., 16000 20.9 '.1 ••• , 02
1.0 18000 21.0 '.1 7.' ",.. 22000 21.7 7.' 2.' "

"H 21.. 72 IlOS • .1 38000 I 1iI.2 8.2 8.J 'u' 130 112,., '10000 18.2 S.l S•• , u,
1.0 '10000 18.1 '.1 S.7 I u.
'.2 "0000 18.0 s.l •• 7 , u' 12'... 2S. 72 illS • • 1 38000 2'1.6 S., S .. III "I.' 38000 2'1.5 ••• S •• ,..
1.' J8000 25.2 s. , 0.7 "'... 'I. 72 12511 • .1 IJOOO 27.7 .., .., " 122,., '1'1000 27.6 .. , .. , "1.0 .... 000 2106 .., ... "1.7 '1'1000 27.6 .., ,.. os
, .0 'I'IUOO 21.8 .. , ,., "

.UL 2S. 72 122'1 • .1 "'1000 29.9 '.2 10.7 110 a 152

I.' .. 5000 29.5 S.2 IU.o- I.' a
1.0 '!SUOO 29.5 '.2 ,., " , a
, .0 'tSOOO 29.6 s.2 IU.2 1.2 2

SEP ". 72 1'155 • " 50000 29.1 '.1 7 •• I" ,,., 50000 28.9 S.l ••• '" ,
1.0 50000 28.8 s.l .., ila ,a

••• SOOOO 28.'1 '.1 7. , "' os

H" ". 72 1200 • •• '17000 17. 'I ••• ..2 lu2 ,a ...,., '17000 11 ... .., .. , 'u' '"1.0 .. 7000 17.3 s., 7 •• " '0
1.7 .. 7000 17.'1 .., 7 •• "

,.
'0' ... 72 IISIJ •• '17000 11 ... ••• ... lua " '"

. 269-



,,,SI..E SA--",U"I..ITY .' .AT~I< IH ,H' HU~(ES E.STU"I'lY,

."Tt.R YEA,(S 1972 .H. 1973--(0,.TINu£U

fiELD I.IETt.itI"lINATluHS
-------------------.---------------------------------------------------------------------------------------------, , , , ,

I:)PEClF IC I , , I I
Il-ONuUtT-1 I , , I TI'lAN::'-
IANCt. I , .0 I 5- , I PA"I:.N( 1

oiAT£ 'tKlCkU- II£I'I .. £R- , ISUl-vEO IP£k(I:.NT TVr'l- , ~I:.'(HI

"' I , , UlPTrl IHHOS) IATUI'lE , , u),yColN , SATvFc- d lOllY , "liS"
tOl-L.t.' 11 UN IrIH~ISITl.IHlrEM::.I.lfl£LO) I (U£ .... '10 PH , (KCo/LI , Allu", I J TV I , ((K I

-----------------------------------------------------------------------------------------------------------------
LIHE '" CUNTII'IIUt.O

-------------------
Hu, I •• 12 II:'u ,., '1luOU 17.'1 ••• ••• ,<. ;.

J •• ,+10ClO 17, '+ •• • ,.. .. ••••• 't6UUO 17. '+ ••• 1 •• ,.
"

'" 16. " I J I U .c 'tJOOO 2U.9 ••• .. , '" .0 ,0'
2 .. 'tJOOU 2u.9 ••• ,.. I •• .0

••• '+3000 20.8 '.0 ,.. '" cO

." 11. n 122u • J '+'+000 2'1.5 '.2 ... , >0 JS 11,. , '+'+000 2,+,6 '.2 e.2 101 "J.l 'l'+OOU 2't.8 '.2 ].1.1 '<0 "
"u. u, • 11 II So • ·, I JOOO 23.1 •• J ... ,.

"I.' 1(:0000 2.].1 '.J , .J ••
'oJ 190UO 23.,+ •• 2 ••• "

"H l •. 12 125::. • oJ 3700U 18.3 '.J ... I" "I.' JiOOO 18.1 '.J .., I U'

••• J9000 11i.0 '.2 ••• ,,,... lb. 12 130!> • oJ 3auoo 2,+.3 'oJ .., I IS ,"
I., JiOOO 2't.3 •• 2 •• 1 10'
J.' 36000 2'+ .1 '.2 lu.7 '"

H" > I • " I 2 'hi • .J '+'1UOO 2b.0 ••• ... , uJ ,SS
, .2 '+'tUOO 28.0 ... ••• ,"a
2.' '1'+UOO 21.9 ••• •• 0 "J •• '1'+1.100 21.9 •• • ,.. .,
J •• '1'+lJOO 21.9 ••• 3.D "J .1 '1'1uOO 27.9 ••• ,.2 ••••• '1'1000 21.8 ••• J.l ••

~u, " . " 121' • oJ 'oSUOD 3u.U •• J .. , ,,, u ,..,., 'tSuOO 29.6 •• J lu.1,) ". 0
J.o ,+:,UOO 29.6 ... 3 ,.. I" •
• .0 '150000 2'1'.8 '.2 '.0 I" •

.<P t'. " 1'l'tU • .J '190UO 29.'1 •• J '" 1<2 •,.. ~OOOCJ 2'1'.2 •• J ,.1 1<2 2
J •• !loOOOD 29.2 •• J / .. ,t' ..
•• • 'i9UUO 29.0 '.l ••• 110 '".

HU, ... " II'+u • .c '17UOU 17.5 •• • ,.. .. " .. 0
I.' 'tlUOO 11,5 ••• 7.7 .. JS
J .1 '16000 11.5 ••• 1.1 .. JU

"U. ... 12 J 13u • • c '1t>UOO 17.3 ••• 7. S " J. ,"
I.' '16000 17.'1 il.J >OJ •• JO
J.o 't6000 11.2 •• J 1.2 •• JO
'.0 "6UOO 11.2 •• J ,.. " .0

.PH lb. 1J 1250 • .. 'IJOOO 20.9 '.0 •• 1 110 '0 0J2
201 'tJuOO 2u.8 '.0 .. , "' ISU
'.c 'l2UOO 2u.8 1.' 1 •• IU' JO

H" U•• n II .... 10 .J 12000 23.1 •• J ... 1<0 11,., 12000 2.t .1 '.J .. 2 ..
••• 16UOLl 2J.2 •• 3 / .. bO

'" ". " 12'1!lo 10 " 3auoo liI.7 •• J ••• IuS bO,. , J80tJO 11:1.7 '.J •• c , UC
J. , 37000 111.3 ." .. , 'u2

OAR " . " 130'-' 10 .J ..16000 2,+.6 '.2 •• 2 I.' ..,., .l6UOO 2 ... 6 '.2 I tJ.); I>'
J .1 ..16000 2'1.8 •• 2 IU.7 I"

•• y JI. " 1230 I. .J '1'1000 21.6 ••• •• 1 100 "0
I.' ""000 27.S ••• ••• "

- 270-



IA8LE 8A--"U"'L I T\' ., .... n.R I' TH' HuECt:S E~Tu"'IolT,

.... TE.R H ... RS 1912 ,.. 191 3--CQfH IH\,IEO

f I t.LO OE H:.I(" "oj A T10HS

-.---------------------------------------------------------------------------------------------------------------, , I , ,,
I~PEClfICl

, , ,, IC\,INIlUCT-I I , I !KANS-, I ... NCE I IOi S- , IP"'rtENC,
u""E I II ttl CHO- I TEMPt-R- ISuL,EO IPE.HCI:.N1 'UH- , ~t.CCHI

" I I I IlE.PTH 11'1101051 IAlultl:. , , U),TGI:.N I SATuR- ~lDITT , UISK
COLl.EeTION ITltt~ISITEII"ETEHSJllrIELDI IIOEG. " , PH , 1"lo/ll , ... TION I J TU 1 , H.111

---------------------------------------------------------.-------------------------------------------------------
LINt. ,,,

CO"'Tl",u~D

--.----------------." ". 72 lUll ,. J •• 1l1l00tl 21.'1 .., ." ,.
••• 11'I000 21.3 .. , '" ••

""" " . 72 II'tJ '" .J '15000 29.9 '.J ,., ,., 2 '",., 'ISoUOU 29.1 '.2 ••• '" 2
J •• "15000 29.1 •• 2 •• 1 IJ' ,
,.. 'ISoClOO 2'1.1 '.2 ••• ,., 1

s<P ... 12 1"12::0 '" ,J '19000 29.2 '.J '" I",. , 50000 29.0 .,J ,.. ,,. ,
J •• SOOOOO 28.8 '.J ,., 1>1 ,",.. 500000 29.1 li.3 .. , 1'1 "

<P. I'. IJ 1235 I. .. .)ooou 21.0 ••• ILI.l:l ,.. ,. 1J2
I.' .joooo 21.0 ••• l",.b ,.. ••
J •• J6DOO 2100 ••• II.U 1'1 J.

••• 31000 2100 ••• 10.~ I" ••
"!" 11. IJ 1210 I. .J '1'1uOU 2'1.2 '.2 ••• ,., 2. 01',., 'tSOOO 2'1.0 ..2 •• J 111 ,.

,.. '1'tOOO 2"1.1 '.J 1 •• '" 2S

LINE ,,,
--------.., ". II U925- ., 190UO 2~.9 .., "1.'1 " "I.' 2100U 22.1 .., ,., ,.

2. , 22UOO 22.6 .., ,.. ..
2./ 3JOOO 23.J '.J ••• "

H.' 01. 11 083J .J ,,201)0 2U.6 .. , .. , 'U' ss,., 25000 21.0 ••• .., I u2
2.1 30000 2 1.'1 '.2 '" "

"'H 2o. 72 1000 • J 38000 17.7 '.J 1.1 " '"1.2 '12000 1/.7 '.J ,.. "2. , '11:1000 17.3 '.2 1 •• "... 2&. 72 09500 .J 2:l.J .. , 122
'.2 39000 2203 ••• "I.b I,'
2.' 39000 22.'1 .. , •• 1 01'

H" JO. 72 09'150 .J 50000 2b.3 '.J ••• ., '"2" 500000 26.3 •• 2 .. I "
"UI zs, 72 (l91S .J 't8000 29.0 '.2 I u. 't 1.2 1J2

I.' 'l8000 2'1.0 '.2 IU.,{ '" U
2.' SOOOO 28.9 '.2 II.U ," •

SEP ... 72 IllS ,J 502000 29.1 '.J •• 1 100 IJ
2" 503000 29.8 '.J '.1 1>' I>.., 10. 72 u850 .J '1'1000 1/:•• a .., ." " J. 122
I.' 'l'l000 10.0 .,J .." " J.
2. , '1'1000 16.0 '.J .. , I u, '0

FE. 21. IJ 08'10 .J '1'1000 10.9 ,,,
" " I6U

I.' '1'1000 10.8 '" " 2S
2" '1'1000 lu.8 ,., "J JO

<P' Ii. " 0900 • J '10000 19.6 '.0 ... I U, ou "I.' 't0000 19.1 '.0 .., OIJ 'u
J.O '+0000 20.3 '.0 ,.1 I., .,

H" 17. 1J 08So0 • J 'IUOOO 22.8 ',J .. J 012 20 11
I. , '10000 2,{.7 '.J .., OIJ ,.
2" '10(,100 22.6 '.J 1. J " d •.., 0>. 11 09J6 2 ., j BODO 2,{.9 '.J ,.. " "

·271 -



lAdLE aA--"UALITY Of "ATI:.I'I IN IN< NUlCES E~llJAriY,

.A1ER YEAH~ U72 .NO 197J--CO,,"TINulO

f I fLU LIE Tl:.":flIHAl IUH~

-----------------------------------------------------------------------------------------------------------------
I , , I I I ,, 1,I"EClfIC. , , I I, IL(lN"'UCT-1 , I I I T.U.'.~·, I ANC l , ,

IUI~- , It'Aln.. NCY
UATI:. , Ilt'lH.IoCO- 11 l::1'I1'UI- , ISu\,'w(1.I 1l''''.CI:.Nr llHI- , ~<.LCrll

Of I I , uEPTIi 'rH"O~l I il IlhC( I , UlOGI:.N , SATuH- l> I u I TY , \,lIS"
COLLECTION Il ..(t:1511EIII'IE1EH~11If IfLUI .IUEb' " , eN I 11'110/1. I , A11 uN .. J Tl,1I , ICI'II

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

LINI:. '" CUNI1NYI:.O

-------------------
NU, U'. " 0 ... 30 2 I.' 19000 2.,.0 .., ,., ..

'.B 'ilOOO 2J.9 B.. .., oS

NU' II. " Y6'!'i 2 " 18UOO lO.S ••• .. , lUI 102
I.' 19UUU 21,1.5 B•• ." lui
'.0 ,JUOO 2U.9 ••• ... ••
•• 0 'i2uuo 2 I .7 7. B I. , "

"" L" . " luau " "0000 22.8 ••• ,. , "I •• J8UUU 2l.9 ••• 7•• I",

].° '10000 2.J.Q ••• 7. II lu'

"" .JI. 72 10(hJ , " 'i'lOOU 2b.b B" ... ,. ".I.' '1bOOO 20.5 .., ... ..
'.0 'iSuOO 20.3 B.2 ... '0

.uL 28. 72 U92~ 2 ., 'i5000 20.0 '.2 1107 I" II 108,.. 'tbOllO 20.6 B.' II.ll 172 .,,.. SQoau 2b.S ... 1 .., 110 IU.., ., . " 115, 2 ., !:tUOOO 2 .... 2 ••• ,.. ,., ..
I •• !:tUUOO 29.1 B•• ... I" 20
].0 !:tOOOIl 29.2 B" ILI.!:t 10 28

'0' 10. 72 U900 ol 't20110 1!:t.9 ••• •• B lu' ]0 "B
I.' 't'tuoo I (:1.0 ••• ••• I U, 'U
].0 't'tOOU 10.2 .. ] ••• 'ul .0

HB 21. " 0&500 2 ·] 'I'tOUO IU.8 ••• " 1O '"I.' 'I't000 11I.9 .. , " 18,.. '+'HIOO IU.8 .., "
>P' 18. " 091U , ., '11000 211.'I d.1 I u.3 1,2 '0 1>2

I •• 't1000 2L1.'I B.O I u.1 '" 28
] .. 'I200U 21.1.'1 ,., 9.U '" J8

"" ". " 0900 2 ., 't1000 22.6 B.' 9.2 I" 28 ,.,.. '+IOOu 2,.6 .ol ••• 117 20
].0 'tIOOD 22.0 B.' ,.. I U. ]0

'0' u•• " 09S,+ , ol j 0000 22.9 B•• ,.. " "2 .. IbOOU 2-,.9 .. ] ,.. "'.B 2YOOO 2J.0 ... ~.6 "
NO' II. " U8!:tll ] ol IYOOO 20.5 i1.'t ,.. " ",.. 18000 2L1.S B•• .. , ••

].0 ,2000 20.6 ••• •• 2 .,
]. , J7000 21.3 B.U ,., "

.ON <D. 72 102:;' , ol JJUuO 18. I B., .. 2 " 112
I.' 3JOOO liI.1 Bol ••• 10O
] .. HOOD 18.2 .. ] •• 9 100

"" 28. 12 103U ] ·]
J700U 23 ... B•• ,.. IUN 109

, .S )7000 22.9 ••• ••• 112
].0 )11.100 22.8 ••• Ill.1 1.J3

"" J I. " lOIS .J 'iSOOO 20.; B.] ••• " 1]7
I.S '1Sol00 2b.7 B.] •• 2 "].0 'I~UOO 2b.'I .. ] .,. .2

.vL l8. 72 OY'+u ] ·] '+5000 28.'1 ',] 11. , ". 2 11]
I.' '+5000 28.6 .. ] ILI.o I.' 9
2. , '1bLlOO 2lh9 .. ] I". J 190 9

SE' 19. 12 14!2~ J .] ~UUOO 29.2 S •• lu.3 IOJ JO
I.' ~UOOO 2S.9 o.J lei.O '" ..
].0 SOUOO 29.0 B.] lu.!:t 1.' '0

NO' 10, " 091~ ] 03 '1'1000 16.2 B.] ••• lu2 l8 , l>

- 272-



TAeLE 8A--gU"'L I TY OF .... Tlri IN TN' NUE(c.S EST ...... "Cy •

.... Tc.M TE"'K::. 1~72 ANO 1~73··corH IN ... ED

FilLa I1ETc.RI'lIKATIUN::'
---.-------_.----_._.._... -_..-.--._-_._-_._---.-.-.-----------------------------------.-------------------------, I , I I , ,

I I::.PECIFICI I , , ,, I(ONtllI'T-1 , I I , T"C ... NS-, I "'NCE , I IOtS- I IP"'"l"C'
"""'Tl , IlkleMO- lTEHPER- I ISOLvEO li"EkCI:.NT TUR- I Si:.CCHI

OF , I I OlPTIi I K"OS 1 I ... TUriE I , UAlcal" , S ... f..,M- DIOHI , UIS"
l,.Ol,.d.CTI",," .TIMc.l::.ITEIIMETERSIIIFIELDI II uEt.. '" PN , l"t./LI I AT tUN I,JT u I I t (" I

-----------------------------------------------------------------------------------._----------------------------
LINt, 1'7 (uNf INUI:.D

-------------------
NU' ... 12 1I9151 ) ,.. 'O'iOOO 10.2 '03 '01 " 'U

).0 'i'iOOO 16.51 .. ) ..) I UI "
fEe 1I. I) 090::. ) 03 'iSOOO 1U.8 .., " 15 ".,.. '1SUOO 1\J.8 '01 " ")., '1SoUUO IU.7 h) 100 "
AP' ... I) U92, ) .) 'tJuUO 11;'6 '.0 ,.. I,. YO ",.. 'UOOO 10.51 8.0 10.7 , J. '0

)07 'tJOOO 2u.s 1i.0 11.6 1>1 50

"Af .7. I) U91::. ) .) 't1000 22.6 o.J •• 2 IU' 25 ",.. 't1000 22.6 .. ) 1 •• I" JO
2.7 '11000 22.6 .. ) ••• " "

NO' "'. " IUD' 03 18UOO 2J.Q .. ) 7.1 " ..,., 18000 2J.0 803 7.7 .-
).0 22UOO 2J.2 .. ) '.2 ••,.) 21000 23.0 '.2 '.7 10

NU' ". n 0900t , .) 18000 2U.6 .., ••• IU' 112,.. 18000 20.7 .. , •• 7 '").0 21000 2U.9 .., 1 •• '0
'03 251000 21 .1 '.0 ) .. "

"A' <d. " lu'hl , .) 31000 23.14 8.2 b.J IUB ",.. HOOD 2J.S '.8 .., ".
).7 J1UOO 13.14 '03 .. , 122

NAf 31. 12 102, , ·) 't't000 20.9 ••• •• U '0 127
, .2 't'tUOO 26.9 ••• ••• ••2. , 1414000 26.'iI .., .., "').7 1414000 20.6 .. ) ,. , ..

"U' <>. 12 09Sot , 03 1450000 28.7 •• 2 IU.8 ... , 1'0,.. 'tSOOO 28.7 '.2 11.1 17) , 0
). , '151000 28.1 '.2 ,.. , » "

:iEP ". 12 12 .. S , .) 500000 29.2 .. ) .., 2u2 ,
I.' 50000 29.1 8.) 11.0 ," •).0 :'OUOO 29.1 .. , 12.1 1.7 10

NO' ,.. 72 092::. 03 140000 10.7 .. , ••• ,"',.. 140000 10.7 .., .., IU2
).0 't6000 16.6 .., •• 2 IUO
).7 146000 16." .., '.U "

FE. <I. " U921J , •• 'ISOOO IU.8 '01 " " 2u)
I.S 'ISUUO Il.lo 8 .. ) lUI "). , 'is[/UO I U.8 ,.. I U) 20

". 18. " U9'OO , ·. 'tJOOO 2U.7 '.0 10.2 132 )0 'u 7
201 '13000 2u.7 '.0 1 1 .1. '" ",. ) 't300U 2U.6 '.0 11.14 1" "

"Af 17. 7J 1192::' , 03 '4JOOO 2ot.8 .., •• U ,<3 " ••
I.' 'IJOOO 22.8 '.2 8.' ,IB ).
).7 'tJOOO 22.8 8.2 7. , 'u' ,.

NOV U,. 11 IU2U • ,) 19000 2ot.'iI .. ) 7.' VA ••,.. 190UO lot.8 .,) 7.7 .-
).0 18000 22.9 .,) 7 •• V).., 11. 11 092U 5 ·) 190UO 10.9 .., 0.7 lu2 "',.. 19000 20.8 8. , ••• 'u').0 19000 20.9 .. , .. ) '8
'.0 19000 21.1 .. ) b.2 ..

"'" 26. 72 1(J't~ • ,) 38000 Iii .2 '03 '.2 IUO "

·273·



IABLE. IU~ .. gU ... LITY OF iiAH,~ ," IH. NUt.CES E.~TlJAI'tY.

.Art.R YEAI<:> 19/2 AN. 19/3--CO"TI~VEI)

F h.LO UEh.""INAfIUN:>

----------- .._-------~--------------------------------- -----------------------------------------------------------, I , , I I I, IjPECIFICI I I I I
I ItUNUUCI-1 I , I I tICANS-
I I ANC E I I 10 I~- I IPA"t.NCl

VAlL I , I"ICAO- ITE"PE.R- I ISULvl:.O Ii'LWCl:.hl tUri- I ~t,.(Ct11

OF I , I ut,.PiH IrlnO::>1 IAlUICE. , I 0.1), T<01:. 14 I SATuR- DIUIIY I vi!>'"
COLLE(TIOtl IT '"i 1,1 Tt.II"ETEH:Olllf II:.LOI IIOtelo. ell PH I ItH./L I I Al1vN LJTul I I C" I

----------------------------~------------------------- ---.-------------------------------------------------------

L ifill:. '" Cu,..lINUt,.O

-------------------
JAN ,.. " IU'b • I.' 31:1uOO 1".2 ',J ... I",,.. )8000 18.'1 •• J ... ,,,
HA" " , 72 10!>~ • .J 36000 l.J.S '.7 ... 107

1.2 J700U 23.3 b. , ••• '10
2.7 '10VOO 22.8 ••• b, , , I'

HOT " , " IUJ:- • • J '1'1UOO 27.0 ••• ••• 97 123
I •• '1'1000 Z] .0 ,., ••• 9 •
J •• '1'1UUO 2b.8 b. , .oJ "

JOL ", " luU~ • ,J '1!>tJOU 21:1.] •• 2 IU.I:I ,.,
I •• '1S0UO 20.] •• 2 11.1 IIJ
2.7 '1'1 .... 0u 2".7 •• 2 I I... Z ,,9

.EP ,9, " I,JO!> • • J :>vrJUU 29 oJ .. , ... I •• I •
I •• ,OUOU 2'1.2 .., "I.b li' •J •• !>2UOO 2~.2 ••• ,.. IIJ ..

"0' I', 72 U9'1U • ,J "6UOO 1 b.8 •• J b.7 '07 ,. 1'2,.. '1000U I b.6 Ii.J .. , , .2 ,.
J •• "6rJOU Ib.7 ',J •• 0 " J>

FEe iI , 7J U~JtJ • ·. "!>OOO IU.7 ,.. , 0' ,. '9.l.' '1!>l'JOU I U. 8 9, S , .J 2.
J •• '1S0UU 1U. 9 ,.. I •• ,.

,," lio, 7J IOOv • .J '12UUO 21.1,8 ••• 11,•• 1 , JJ ,. ID'
I •• '12UOO 20.8 ••• IU.6 '.9 JO
J.' '12000 20.7 •• 0 11.'1 '" JO

"OT II. D 09'1U • • J 'I'IUOO 22'0 8.2 '.9 IJ& .. 119,.. 'I'IUOO l2.6 '.J 9 •• ,<3 10
2.7 '1'1000 22.8 ••• ••• II • 2'

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

SEP ,9. 72 IJO:> .J '100UO JU.6 S.S b •• ,., I.J,., '1100U JU.7 ••• ... 14.0
J •• '1UUOO JU 07 ••• ••• 13 •,.. JluOU 3U.l ... '.0 I J 7

"OT II. 'J 08111 .J .11000 2.1.8 •• J ,.. Il!> • 10.,.. Jl1100 2.1.8 ..J V.J 'Ll ,.
J •• )6·000 22.1 •• J ..1 ,.. 'u
'.J ..16000 22.1 .oJ 7.9 ,. J ,.

SteP ... J2 111 'i:l 2 .J 'I6UUO 3u.3 ••• 7.u II. 9'
I.' "dl1l10 Ju.'I 0.6 7.2 ,..
J •• '111UOO JU.'1 ••• 7.' lie
'.J 'il000 3U.S ••• ,.. '"

SEP 19. " 112u .J '16UOO JO.'I b.' ••• 'D7 .9,.. '1aOOO 3U.S ... 7 •• II'
J •• '1dUOO .)U.'1 ••• , .1 ,..

." II. " U75!:> ,
• J 31000 22.6 •• J •• 1 '0'

,. ..,., ,JluUO 2.1.6 '.J 7.' 99 "J.O 31lJOU 22.6 'oJ ,., 97 J.,.. 36UOO 2.1.5 '.J ,.. 92 10.

SEP '9. 7A 172!> • oJ "luUO JO.S '.7 ••• 1.9 .9,., 'l1000 JO.S ••• ,.. I"
2. , '11l00ll JU.6 b.' ,.. I"

SEP '9. 72 17 JIJ • ,J 'IoUOO Jv.2 •• 7 •• 2 " '9,., 'I7l,oOU JU.I e.7 ••• VO
J. , '1]UUO Ju.Q e •• ... .2

·274 -



TA8LE 8A--QUALITy ., _ATt.ii I" T"E HUL(ES ESTUARY,

*ATER TEA"S 1912 ,". 1913--(0",T IHUED

fiELD DETUOHHAT IUHS

-----------------------------------------------------------------------------------------------------------------
I I I I I I I
I I:.PE(lfl(1 I I I I
I .CONOU(T-I I I I I r"ANS_
I • AN(l I I 1015- I IPAr<ENCl

uAJE I ,1I0(RO- I TUllo'ER- I ISOLVED IPER(ENT TUR- I SL((HI
of I I I l.IlPTH '''HO!:.) 'AJUkE I I OJllGEN I SATuR- olOITy I u 1 SIC

(OLLE(JIO,. ITH1EISI1EII"t.TERSlllfIELDI II OEIo. ell P. I I "Io/LI I A J ION t.JTU I I (("I

-----------------------------------------------------------------------------------------------------------------
LINE I" (ONTIHULD

-------------------
"" 17. " 01!>0 • .3 3!>000 21.9 .., '.U 103 3. ,.

I.' 31000 22.1 •• 3 1 •• " 1.
3 •• 31000 22.2 ." 1 •• v. lU,.. 31000 22.2 '.3 ••• .1 ..

SEP ". 72 11'10 I. • 3 390110 30.S • .1 1.' 113 .-I. , '+2000 30. I •• 1 ••• IU'
3 •• '+2000 31.1.0 •• 3 •• 1 V•

••• '+2000 29.9 ••• ,.2 "s.s '+3000 2'ii.a ••• ..v 71

"" 17. 1J 01'+U 10 .3 32000 2 I • a ••• 1 •• .. 1o 121
I.' 3!>UOO 2i.0 ••• 1 •• " I.
3 •• HuOO 22.2 ••• 1. , " ",.V 31UOO 22.'+ .., •. I IU' 2•

>EP ". 12 11'+:' II " '+Suoo 30.3 '.1 ••• 101 I.'
I.' 'IIOUO 30.2 .. , 1. I IU'
2.1 '+1000 30.2 '.1 1 •• I"

LJNE '"--------
'UL 2>. " "150 2 .3 50000 28.9 ••• 1 •• 111 II "'I.' SOOOO 28.9 ••• .. 0 I" ..

3 •• sooou 28.9 ••• .01 I" "••• soooo 2d.a ••• •• 3 132 20,.. 50000 28.5 1. , ••• I" 2.

HOY ". 12 01'tU 2 .3 '+0000 15.'1 8.3 1 •• Y. ,. .v
I.' 'tOOOO ) 5.b ." 1.' ,. .-
3 •• 'tOOOO lto.O •• 2 1.1 YO .-
••• 't1000 Ib.3 •• 2 '.U " 'U.., 't2000 Ito.2 '.2 1. , .- 10

FE. ... " 01't0 2 .3 38000 10.'1 I I .0 "' " ..,
I.' 38UOO 1U. 'I 11.0 I" "3 •• 3800U 10.b IU.1 113 "•• V 38UOO IU.b lU.B I" "

'PR 10. 1J 0131,1 2 .3 'tOOOO 19.3 1.1 •• 1 .. ,. ,.
I.' 'tOOOO 19.3 1 •• 101 ., "3 •• '+0000 19.3 1.' 1.1 .. ..
.01 '10000 19.,+ 1 •• v•• 112 ,.

LINE ...
--------

HOY 0'. 11 08"15 2 .3 21000 22.3 ." 1 •• "I.' i1COC 22.3 •• 3 1. , "3 •• 28000 22.'1 '.3 1. , "•• I 30000 23.2 ." 101 '1
'01 38000 23.1 •• 2 ••• ••

13.1 J8000 23.3 '.2 • • 1 ..
HOY U•. 11 1520 2 .3 IY.!>

".Y 06. 11 201:' 2 .3 2U.S

"OY U'. 11 02'10 2 .3 2l.0

HOY U' • 11 2150 2 .3 21.5

".Y U,. 11 223tJ 2 .3 21.0

"UY IU. 11 1J32u 2 " 21.5

HOY II. 11 u80S 2 .3 ,i'lOOO 20.2 b. 'I .., IU. .-
I.' 2bUOO 20.'1 .., o. 't 'U,

·275·



tABLE 8,l--wVAL I TY U, W,lTEte I. '" NUt;,CES ESTu,lkY,

.ATt.R TEAte ::. 1972 'HU 1973--co.n I Nut:O

Flt.LO LlEH.,""I ... ,lIIONS
-~--------------------------~_._~--------_.__ .-.---------------_._---_._._--- .._---------.-------_._-------------

I I I I I I
I I ::oPEC IF It I I I I
I ILVNUUCT-I I I I T.. AI<S-
I lANCE I IllIS- I IPA .. lNCY

"'All;. I II"ICRO- I Tt."I"ER- ISUL~EO If'EIlCt.NT TUte- I 't.CLHI
OF I I I vlPTH 1,.,.051 I,lTUr(l I I UAyGlN I SAluli- Illl)l TY I ,,151(

(.OLLEeTION It 1r1t.IS1IEI I"l;. TER::o I I tFll:.LOI I 10E .... {II PH I I,. ... /LI I AIII,IH IJTUI I 1(,.1

-_.--------_.-----._-------_._-----~------------------._._-----.-------_._-.._---_._-----------------------------

LIl'll I •• (urn INUI:.O
. __ ._--------------

HU. II. 11 UoO:> 2 J.U .I90UO .:.lu.a ,. , •• 1 luU... .38UUO 21. !> '.J ,.. ",.. 't3000 21. a '.2 1. S IUU
1.3.1 't6UUU 21.7 '.2 , • J "

J'H ... " US'+oJ 2 oJ 't5000 17.1 •• 2 HI
J.U 'tsuoo I eo. 9 '.2
•• 1 't!:oOUO I eo.9 '.2
,. I "SOUll I ,. I '.2

1.3.7 "SUOO I eo.a •• 2

"H ". " ua .. :> 2 oJ 't2uOO 23.0 .., ... 'U 1HZ

I.' 'f2000 2..i.0 .. , ... ",.. .. 1000 2L.9 .., ... 0 HZ,.. Halla 2..i. I .oJ ••• "10.7 .... UOl) i..i.O '.J ,.u YO
1.3.7 "'l000 2..1.5 .oJ ,.. ,.

." JI • " t1a3U 2 • J 50000 2':>.5 •• 2 ,., " I"
2., 5.)1,,00 2,.0 •• 1 ,., 12,.. ':>JuDO 2,.0 ,.. JoJ ",.. 5.JUOU 2'l.9 ••• J.U "10.7 53UOD 2 ... 9 ,.U J.U ,.

I.) .1 ,:>SClUIl 25.0 ••• l.J 'U

uU. " . " lias.: 2 • J SOODu 2t1.8 ,.. II .~ 179 " IU2
I.' !>OUOu 2lJ;.1 lie. I II.:' I •• "l. U SOUOO 2lJ;.7 •• 1 II.eo "I I.,.. :'OuOO 2t1.1 ... I ...... .., '0
•• 1 50UOO 2 ... 1 ... II ... 1.1 I.,.. :>0000 28.7 ... I.: .1 ... ,

13 ... :.0000 28.a G.l 13. I 2u' Z

,<P 19. 12 Illu 2 • J ':>'tOOO 29.6 '.2 ,.. I"
,

J •• 5'tOOO 29.'1 '.2 .., I" a... S'tOOO 2Y.'I '.J .. I I uJ •,.. ,'tOOO 2'1.S b.2 ••• 191 12
13.7 S'tOOO 29.7 •• 2 .., I u' ,0

HU. " . 12 002" 2 • J '12110U 10.1 '.J .., lui ,. 1':2
I.S .. 5000 17.2 'oJ .., IU' "J •• ,5000 11 ... 'oJ •• J IU2 '0... "5000 11.6 '.J .. U IUO 'U,.. ..5000 11.7 •• J .. U IU. ••

12.b '1;UlIO 17.6 '.J 1. 'I " ,.
'" <t. 1J U8203 2 .J .. 0000 10.lJ; ,., I UJ ,0 '"I.' '10UOO 11I.8 ,., I uJ ..

J •• '100LlO 11,1.9 ,., I uJ 20... '1300U 11.0 ,.. luJ zo
'.1 '13UOU IU.9 ,. , IU' ,U

12.2 '1200U I u.9 Iv.';': .. U "
,p,

'" 1J UlShl 2 oJ '+2UOO 1".2 ,.. .., .1 ,. .,
I. , '12000 1"'.2 •• 1 .. , ., '",.. '+2000 I Y.2 b" .., " "1 •• '1200U 19.2 '.1 ... •• "10.7 .. 2000 I v.2 ,.. ,., " ,.

13.7 '12000 I" .2 '.2 ,.. "
,.... 11. 1J U83S 2 oJ .)OUUU 2L.9 .. , ,. , ". " 1HZ

I.' .)ouoo 22.9 .., '.J 1<2 IU
J.U 36000 2L.9 a.' ,., 111 ,.
'.1 30000 2.1.9 .. , ,.. I'. ,.,.. .36000 24.9 '.J .. , "' 2.

13. I ,)61.100 22.'1 '.2 ,.. I,. "
LINE II.--------

'0' U'. n I I 2 J J .J .:ouoo 21.7 ,.. ••• IU' 91

·276·



fABLf 8A--""UALI TT 0' .ATEI( I- TH. HU .. (ES f:ST .... AkT.

.... IUI lEAftS 1972 'HO tV13--(OloTIHuEO

fiELD CET .. Nl1l1uIIUNS

-----------------------------------------------------------------------------------------------------------------
I I • I • I I
I ':.I-£(If Ie, I I I I

I l(lINOll(r-. I I I I I" "'1::'-
I • A"'(E- I I 101:'- I If'AI(l;.N(l

<JATr:: I 11 ... 1(KO- I TE'MPEN- I ISuL .... Eu lI"c:'k(t.N I HI"- I ::'£((111

0' I I I OEPTH 1""051 ,ATUIlE I I U.OGt.N I S"TuR- a I 0 IT Y I IIISK
(OU.lC TI ON ITl"t:I::.lTt.I'METER511~fl(LOl , (OE ... (II PH I I "'"/L 1 I A 11 UN ~ J IV' I ""'-----------------------------------------------------------------------------------------------------------------

LINE 170 CUNTINUl;.O

-------------------
HO, 0', n 112.3 , I. , .l'tooa 21.2 .., .. , 100

'.0 23000 21.'1 .. , 7 •• .,,., 2JOUO 22.J .. , 7. , "
HO, II, 11 102" , " 2'1000 20.8 .. , 0.1 10' 10'

I.' 25000 20.~ .. , .. , 10'
'.0 "SUOU 21.0 .., .., I U2,., .lSOOO 21.'1 .., ." "

J'H " , 72 122u , ., .. 8000 I ... 6 0.2 '.0 "
.,,., J8UOO 18.6 0.2 7. , ,.

',0 JJuOO 18.5 .. , ." ",., Je-OOU I iI.8 ." .., 10'

H•• 28. 72 12JO ., ,)1000 2'l.9 a.l .., I I> "I.' 12000 2'l.1 •• 7 ,., 10,., 3'1000 2:..2 .. , I ..... b I"

Hn ", 72 IZOO , " 'HOOO 21.'1 .., 0.1 I uQ "I.' '11000 21.'1 .., .., "',0 'tl000 21.0 .., .,0 '0,., '11000 21.2 .., ", .,
joe 20, Il 101=, , , , .. 5000 2~.0 .., 11.8 '" ,

""," 'I~OUO 2~.2 ." 11.1 173 ,
3.0 'l~000 2",'1 ." I U.8 111 ,
", 'l8000 2~.6 ." I U.'I ,.. 0

Sff> 10, Il 13'1lJ 3 " 5"000 211.1 0.50 .. , I.' •,., 50 .. 000 20.6 .., ,., 1>0 ,
'.0 :>'1000 2&.'1 .., 7,0 "I •,., 5"0UO 2 ... 8 .., 7.' I" >2

HO, .. , Il 11050 , ., '1bOOO 10.V ." '.0 " .0 ..
I.' "oUOO 16. ~ ." 7., " >S

'.0 '16000 16.7 ." 7. , " "'.7 '16000 11. I .. , 7.6 "
,.... 21 • 72 o~ .. u J " "SUCO 11.1 ... 02 " ;1'l1

I.' "5000 1101 .,7 " I>
3 •• '15000 11.1 .., " I>
, .0 .. 5000 11.1 "I>.'i " 1I0

.PR ld, " lU20 3 , , "3000 21.0 .,. 1\.1 • .1 I J'I '0 "I.' 'I JC.OO 2U.~ ,.0 1" • .3 I" 20

'.0 "JOOO 20.9 •• 0 Ill ... 1.7 '0,., '13000 20.9 •• 0 II.::' 1>1 30

Hn 17, " 1 I ,., J ., 15000 23.8 .., 0.8 " '0 117
I,' 1SUOO 2..1.8 .., ••• " '0
'.0 '15000 23.8 .., .., .7 ",., .... UOO 2..1.9 .., .., ., '0

hO' 0', 11 1135 , ., 1"000 22.1 .., .., 10' 11
I. , 11000 22.1 .. , .., "0',., 11000 22.7 .., .. , ..

HO' II, 11 1030 , ., 19000 21.2 .. , Y.' "" ..
I. , 19000 21. I .., 'oJ 10'
'.0 19000 21 .3 .., •• 7 10'

j" ZO. 72 121, , oJ 18000 I~.O .. , .., 10' "I. , 38000 19.0 ." .., IU',. , 31000 19.2 ." '.0 110

h" ,. , 72 121::' , ., J2000 2,.0 •• 7 ••• 117 "I. , 3'1000 2'1.1 .., 7.9 lu7
'07 J~OOO 25.0 .., 7. I "

"n >I. 72 1215 ,
" "1000' 21.5 ." ••• luO 1>0

·277 .



'''oLE ioA--IoIU"1. IT' 0' ... ic.1ot IN IN' NUC.("S E~lu ... ""

... Ic.R YE .. kS 1'112 'N. 1'1/3--(ONIINuElJ

flEl.1J "ETI:.""IN"ll"N'
-----------------------------------------------------------------------------------------------------------------

I I I I I I

I 1:.f't:(lfICI 1 1 1
I ItUNlJutT-1 1 1 1 t ..... N::>-, 1.,,,Cc. I • 0 I~- 1 If'A"I:.NC.1

,) ... It. 1 , 1 1"'1 ICKO- 111:."1'>1:.((- 1 1::'<JL~llJ lPlk(l:.rn IVH- I ::'t.((HI
01 1 1 1 ut.PTH 1",,,,0::'1 lAIU"t. , I Ul.1Gl:.N I SATuk- e 1111 T1 I ,.01:.1\,

tOLl.!:.C I ilJI'< lrlHt.l::.IIl:.II~I:.Tt.kS'lIFIt.LOI IIVEto, '" e- 1 1I'I1o/L I 1 All UN 1,)1 U I 1 11.1'11

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

LINi. 170 (uNIII'u,H.O

-------------------
." ". 1i 121,. I.' 't luUO 21.S ... ... 100,.I 'lliJ(lU 21.S 0.3 .. , 102

JO' <>. " 1133 ,j .,SOOO 3u.2 ... I I • J '" iU'i
I.; 'lSU(lU 3thl ... I.e:. ~ "a 10

'.I '+Suou .3<.1.5 a •• 1.... 1 '0' "
;,p ". 72 1.35=:0 • " ~!lvOO 29.,) ••• H.. t> I.a "I. S ~'l<.lOO 0!'h3 ••• Il.'+ }., ;;

3.0 ~'I .... UU 2'1, If ••• II. It I" "
No< 10. IL III:' • " '+ouOO 11, a ." ,.. va " "I. S 'tbUOO Ib.8 •• J ,.> os '0,.. ~o<.lOO Ib.l •• J ,.. " '0." 18. " 122U , oJ 'I3lJUO 21.2 •• I ••• '" J. "'I.; '+3(.100 21.2 •• 1 ••• '" JO,. , '13000 21.3 •• 1 Iu .... 1.2 JO

"" 17. " 120U .J '15000 2'1.j a •• .., " 2S "I.S 'I!?JU(JU 2'1.0 ,.. ••• .0 2S,.I "SuOO 2'+.1 ,.. .., .J lS

LI NE 10J
-.------

NO' "'~ , II 105U J .J ,{UUOO 2\ oJ ,.. ... ,.0 "I.S 21000 2 j • II ••• .. , "J.O J.!?J(J(l0 21. b '" 7 •• "s. a J2lJUO 22.9 ,. , ... os

NO. 0 •• 71 15Ju J • J 19,5

NO. 0'. 71 llSU J • J 19.5

NO' 0' • " O'lOU J .J 19.0

NO' "' . 11 091,} .J 2u.0

NO' " . II lo'+~ J • J 2,).0

NO' 0 •• II 21'1'" J • J ll,5

NO' 10. II I.IJ'IU J • J 21,0

NO' 1O. II u'1'1~ J .J 20,S

NlJV 10. 71 181u J • J 2,{.0

NO' II. 71 lo0J J .J .iZUOU 2u.8 •• S .., '"' "I.S ,{SUOU 2u.8 •• S .. , 10'
J.o 11000 2(... 9 ,.. ..I 100
S., J'HJQO 21.3 .. , 1. '1 "

.,N 'b. " II!?JO .J ,)90)lJO 11.0 '.J ,., os "I.S .JSOOO 11, !?J '.2 • .1 "J.o '+2000 11.0 .., 1, 'I ,.
S., '+'1000 I tl.J " I .. 0 100

".. .c:S,
" 120:. oJ 21:1000 2i ... •• a 7. , 10J ..

I.S 4:8000 2'1,'1 •• a 7 •• I.J
,oJ .0000 2'l.S b.a •• Y 130

"" 31. " II"~ " III00U 2b.8 ,. S ;.1 ,. "'I.S ,+lullO 20.1 •• S ,. , 7J
J.o 'HUOO Zo.l •• S ,.. 72,.. '11000 2t>.1 ,.S ••• "S •• .. lUOO 21.0 •• S S.O IS

.0' LS. 72 I OJ I J .J .. 8000 29.3 ••• , .0 '" '0 lOS

- 278·



.ATER YEA~~ 1912 ANU 19'1

~u'RI£NT ANU UTHEM EN~IRONMENrAL 'HARA,rEWI~TJ(~

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

\.IAll

"LULLEeTION

I
I
I
I
I

I I I uEPT" ,
ITIMEISllll'M~TER~11

OIS
!)OL. ... EQ
~ IL leA
ISI021
'NG/ll

I
I
I
I Tal AL
INI r,urE
I INI
, IMb/Ll

I
I

I
IAt"U,INIA I t""tAL
1~IThO'~hINIT~ITt

1 Ihl I Ihl
1 IMb/LI I I"b/L.I

01:.
SULyEu
P"O~

PMOr,,;S
O"T"O

IPI
I "6/L I

101 AL
PHU~

PHCr,(US
IPI

l"b/LI

I

I ~I 0- I I
le"t"J(ALle"~Mle~LI

I UAlbEH I u~lG~ I 101AL.
I U~"ANU I ~~MAND IU~bANIC

I IDUOI I IlODI I LARDON
I (Hb/Ll I IMb/LI I I"'/LI

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

IVu'l oJ!>. 'I

NOV I I. I I

.,lUNUI, '/2

"'UL 4/~. 12

~EP 19, 1l

NOV lb. 11.

f t. B "I. 11

APR lB. 1J

HAY 11. IJ

"'Ul ~~. 12

NOli lb. 12

"'Ul 1~, 12

NOV U~, II

NUli'll. 11

"AR '/'7, 12

"'UN 01, 7,/.

.,lUl '/'!:o, 12

::OfP 19. 1,/.

NIJII' 10, 1,/.

f 1::8 ,/. I. I J

APR 18, '.J

u9~1J

122S

1520

1:''+5

ISIU

I"'+~

1020

1)20,,1

ISo'+u

11 00

luOW

1 2 So;'

10'+;

Ill:>

U92U

122';0

1219

l.Jl0

2

2

2

2

2

;

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

.3
0"

.3,.,

.3
301

.3
2.'

• J

.J
J. ,

.J
J.'
.J

, .0

.J
3.7

.3
3.0

• J
2 ..

• J

oJ
, .0

I.'
1.2

• J..
.3

• J

• J

• J

• J

oJ

12.0
12.0

1.i!.0
12.0

20.0
21.11

Ib.O

20.0
19.0

1& .Il
18.0

18.0
11.0

111.0
1... 0

19.0
19.0

211.0
18.0

29.0

18.0
18.0

1'+.0

10.0

ooJ

0"
,.,

11.0

,..
7.0

2.0

J.'
,.,

..

.1

oJ
oJ

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0
• 0

.0

.0

.0

.0..

..

.0

.0

.0

.0

.0

.0

.0

.0

01

.0

I. Ii'll IJ

.0'

.0'

.00

.00

.00

.0'.. ,

.00

.0'

.00

.01

.02.0,

.00

."
• 00
.00

.01
• 00

LINE 22

.0'

.27

LII'lE ,)6

.. 0

.27

LINE :>.)

...

.02

olD
.19

."

.01

.0'

.00

.00

olD

. 279·

.00

.00

.00

.00

.00
.01

.00

.00

.00

.00

.00

.00

.ou

.00

.00

.00

.00

.00

.ou

.ou

.ou

.00

.00

.01

.0;

.00

.01

.01

.01

.00

.u"

.00

.04:

.0;

.os

.11

.19

·"
.uJ
.0'

012

·"
.. 2

.0J

."'

.00

."0

.",

.us

."'.0'

.",

.uo

olD
.16

.03

.11

olD

·"
."J
."2

." 7

." 7

.UO

."

.00

.U;

.11

.Il

.20

.22

.D'

.Uo

012
.11

.13

• ,J
.07

.00

."

.00

.1i8

.11

.0•

.13

.16

.0'

.13

.11

.21

.21

."
012

.07

.0'

.07

.11

.,.,
1.0
IoJ

I.'
101

J. ,
301

0.0

J.O

I.'

I ••

I.'
2.0
1.0

J.'2.'

; ..
2.'

I.'
1.0

.,
2.'
3.0

•••
•• 0

I. ,

Il.u
11.0

11..0
1 So.1l

16.U
ICI.l,l

II•• 0

J 1. U

19.u

"I.u

11.1I
16. U

I 'ioU



.ArE~ ~EA~S 1972 AND 1913--(ONI1N",[0

.. ATe.u.
tOLLEClll)N

I
I
I,,

I I 1 Oe. P TH •
111"iISITEII"'t.rE~'I.

01,
SalvED
~1l.. "A
I S I 021
(H(o/L I

I
I

I

• 10T"L
INIT'I"H.
I I""
I (,.... /L I

I
I
I

.""Nu,.,l" I rulAL
INITI(OGt.I';INII"llt.
I I N I I 001
I lH~/LI I IHu/LI

01:.
~vlv[l.l

1'110:;:.
PrtOkUS
OltlMO

IPO

l"'b/LI

loT AL
f>110~

t'110"US

'"11'11..1 L I

,
I 011,1- I I

1<."e."I(~L'(ne.nIC~L'

I VATut.ro I UATGEro I TUTAL..
I ue.MANU I Ut.M"~U IVl\uA~I(

I IDUDI 1 ILual 1 (ARovN
I 1I"I(o/LI • IMb/LI I IHG/LI

LINt. :'3 curoll Ue.Ll

NO" urio. J I

.JAN .t;. J l.

.JUl <I! rio • J 1.

~t:P 19. 12

NUll 10. 72

APH lei. JJ

"AT 11. 7J

111 I) V v!io. II

NOV Uil. 7 I

"'OV ..,8. J I

NOV ud. 11

NOV ..,9. 71

NOV ..,9. 11

NOV ..,9. 71

HOV 10. 11

NOV 10. 11

NOV I I. 11

.JAN <l!fi,,, 72

"AH J.1. 12

.JUNul.72

.JUL. 2fi,. 12

HOV lb. 72

ft.821.1J

APH 18. 13

HOY U5. 11

I.tOU

J 13U

123 ..

U91u

12(11,1

lui:.

122iJ

120,;

1101,1

103U

lJ8't0

lOS:'

.lSOu

"'100

1,1300

1030

13'10

1000

130U

1011,1

10lu

112,)

1231,1

Dill

2

•

,
,
,
,
,
,
,
,
,
,

,

•
•

,

•

2

, .2

• J

.J

• J..
.J

,. I

.J

• J

.J

.J

.J

.J

• J
'01

.J
'01

.J
J.1

.J

•••
.J

'01

.J

'.1
• J,. ,
• J

10J

,. ,

•• 0

,. J

, .J

•• 1

I .,

'.2

13.0
13.0

11.0

11.0

,.,
11.0

11.0

11.0

10.0

11.0

II.U
10.0

J.'
, .0

,.,
,.2
1.1
1. ,

2.2
2.0

201

I.'
2.0.,
•• U
2.'

10.u

.0

.0

.u

.0

.0

.0

• 0

.0

.0

oJ
01

01

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.uJ

.06

• 'u
.co

• uu

.00

·"
• Il

.26

.s;

• U.
.Il

.12

.11

.06

.,.

.06

.0'

.01

."
• 00
.12

·".u.
.12

."

.0'

.02

.0'."

.00

.01

.00

."

.uo

.00

LI hE 11

.0'

- 280-

.OU

.ou

.Ou

.00

.Ou

.Ou

.00

.02

.06

.OJ

.ou

.au

.02

.02

.OJ

.01

.01

.ou

.02

.ou

.ou

.01
• 0'

.01

.00

.00

.00

.ou

.ou

.00

.0'

.00

.00

.ou

.uJ

·"

.u7

.UO

.u,

"0

.u,

.11

.10

.u.

.u,

.u,

.u,

.u7

• u 1

010
010

.u,

.UJ

.u •

.0'

• U1
.11

.UJ

.0'

.UO

.UO

.0 ,.u,
•U,
.u2

.U1

• 06

·"
.J •

·u,
.07

."
010

• Il

."

·"."
.11

.02

010

010

.11

."

.U'

.12

."
oIU
.11

010
.11

oIU

• II

.U'

.06

.OJ

.uJ

.,.

.u.

.01

.0'

01'

,..
1.0

,..
,. ,
•• 0

,..
I.U

, oJ,..
,.,
'07

I.'
,. ,
,.,
, • 1

I.'
I ••
, • 2

'.2
'01

,..
,.1

2.2
1.0

20J,.,
'.0'.0

•• 2

Itl.U

16.U



~ulHI[HT ANO UTH[K [~vINO~~[NTAL (HA~ACIE"l~ll(~

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

<.IATt.

"(.ULLEC110N

I
I

I
I,

I • I O[PTH I
111"~15IT[IIHkT~~~'1

015
500LV[0
!> II.. ICA
ISI021
UHi/L I

I,,
I 10TAl
1~IT"ATE,

I I N I
I Il'Ib/ll

,,,
IAI'II1UN1A I TUTAl
INIrl<OlokrHNtT,dIt.
I lit I I 1110 I
I I "loll I I ("Io/l..l

1.11:;.

!>OLvEu
PMO,:>
PHOt\U~

OHYMO

,"
II'lG/l..l

T01 Al
PHOS
PHuRuS

(PI
II'I(,/L I

I
I 010- I I
I(.MEI'II(ALI(HL"I(AlJ
I O~YbEN I UATG£N I TOTAL
I Oi:."AI{u I ULI'IANU IOhbANl(
l Il>ULl' • 1(00 I I (ANoUN
I IMb/LI I Inti/LI I II1G/LI

LINt. 11 (uNTINUt.O

~OV u~. 71

NOV II. 1 I

IUR L7. 71.

,JUN U I. l:i

,JUL ,d•• Iii.

hUV I ... 12

t i:.6 L I, '/)

Ai'li I". I.J

NOV u!;o. II

NOV II, II

"AM 27. 11.

,JUN .. I. 12

,,",UL "50. 7L

~t.P 19, 12

NOV Ib, 12

FiSLI./3

APR 16. 13

,JUN U I, I J.

,JUl L5, Ii/.

S[P Lu, 12

PlAY II, I,)

131U

1,)2'"

14'2u

12'10

U92~

Ii'W

1"00

10'"

12,)':0

1 I 'hi

IlJ5U

lU"~

IU2u

10';>0

I I Ju

11'1"

IlJ2~

I" I 0

,

,

,
,
,

,
,
,

,

2

,

,
,

,

I J.1

·,
IJ.'I

02

12.2

02
I J. I

·,
12.2

02
12.2

02
1).1

02
I.). I

·,
Il.2

.,
1.).1

.,
12.2

02
12..2

02
12.2

.,
12.2

02
I.) .1

02
I J. 7

02

02

'.0
• J

•••.. ,
2.2
iI..l

5.1
.01

.0
, .0

.0.,..
I.'
,.,
, .u

10.0,..
Ill.O

••
'012.'
•••2.'

.0

I.'
5.0
•• 0

.0
I ••

I.'••...,..
I.'

• B

, .0

•• 0

'.U
.5

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

01
01

01
.0

.0
01

.0

.0

.u

.0

.0

.0

.0
• 0

.0

.0

• 0
.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

1.50

.25
2.oU

.uo
d.

.u.."

.0'
2. .10

.IS

.2\

.58

.J!

1.00
I.OU

LINE IlJ6

.25

.J!

.00
dO

• 11.,.
."
.1J

.05

.'B
dO

."

.US

.0'

·"."...
• 'U
.)1

•O.

LINE 116

.0'
• 0'

LINE Il2

.00

.00

.0'

·281 .

.ou

.0'
• OU

.01

.01

.uo

.OU

.OU

.OU

• 00
.00

.0,

.0'

.0'
• 05

.0.1:

.0'
• 0,

.0'

.01

.01

.0'

.0U

.ou
•o.

.UU

.0U

.0 I

.ou

.01
• 01

.0'

.01

.0'

.OU

.01

•uu

.ou

."

.18

.12

.Vb

."

."."
d'
01'

• '0...
·".uS

oIJ
.u'

·..
.12

·,.
.u'

• IS
.uB

.u'

.uo

.U'.U'

.12

.os

.05

.uS

.UJ

.uJ

• UI

.22

.2 •

."

.11
oIJ

.21

.2b

.Id

.UB

D.
.0'...
01'

.,.
01'
oIU

.U'...

.0•

.U'

.0'
• O.
d •

01'
.0'
d.

· o.

·o.
• U •

.u'.u'

'.0

,.,,..
,.8
"-. I

,..,.... ,
1 ••

J.S
J.S

,..,.,
,..
1.0

,. U

J ••

2 ••
.1

,.,
l.U..,
101

'01
I ••

•••,,'
,. ,,.,
,. ,,.,
1.1
1.0

I.'••

'.B
3.6

I ••

lu.O

'1'1.u

LO.iJ

29.0
4,1..u

iJ.ll
B••

"l.u

Il.U

~O.u

•• U
•• U

I .... U
•• u

Il ....

'.U
J ••

lo.c..
II.U



IJATt.

0'
COl\.. t.CT ION

,,,,,
I I I OI:.PT~ I
I1HIt.ISI TI:.l 1,,1:. TEJbd I

015
SoOLvEO
51LICA
(501021
IflG/L I

,,,
I lOlAL
IN 11 ..... Te:::
I IHI
I l"(,/L)

I,
•

I ... KPtlH.IA I 10lAL
I H I I kOGt. .. , H I I" lIt.
I tNI I 1"'1
I l"'~/l.l I l"b/LI

Ul:::o
~UL1'E,;

p..,o~

P..,OhU:::O
OhTnO

'"~
I"G/L I

101 AL
PI'tU;o

t'HuPlU5

'"1"I>I L I

,
I 010- I I
ICnt."IC~LICI'tt.MI'ALI

I UAT(,l:.h I uAT(,t:N I 101"'L
I Ut."ANu , Ut.""'~O IOk(,A~IC

I {oOIlI I (LOLli I l.ARoDl.
I 11''l./L 1 I Ih<./LI I 11'1<'/1..)

LINt. 121 CUNTI,.ut.D

,"UT 17, 73

NUV uS. II

hOY I 1. 11

I'lA T ,J I. I l

... Ul. 2!>. 12

::'I:.P lO. 12

HIJ ~ I." /2

... Pk 1&, 13

" ... T 17. 13

t"lu

I'IU

1.)00

ISltoJ

1600

tSlfu

IS Il

U9!>:>

16'b

t.lSI,)

•

•

•

•

•
•

•

•

•

•

3.'
.S

.01
I J. I

oJ

'01
I J.I

oJ

•••
12.8

.3

'01
12.5

.3
12.2

.3.. ,
12.2

oJ
12.2

.3
'01

Il.i!..
3.0

Il.2

.3
12.2

..
11.0

301
101

•• S
2.7.,
, .0

'.0
•• S

3.2
301
1.0

701
2.1

.0

••
.0

'.0
.01..

.7

••
30J
2.7

'.7
••

•• D

.0

01
01
01

.0

.0

.0

.0

.0
• 0

• 0
.0
.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.D

.D

.ID...

.Do

.00

.00

.DD

.0"
.DS...
.03
.DJ
.DO......
01'...
.20

.DD

.DD

.01

.DD

.DO

.DO

.DD

.DO......

.ou

.DD

.01

.02

.DO.........

.DU

.0<

.DL

.00

.00

• 00
.00

.DD

.DL

.0<

.00

.00

.00

.DU

.00

.DD

.DO

.01

.00

.00

.L.

.v'

.L2

.OJ
• vl

.D'

."

.03

.L'

.17

.OJ..,

.OJ

."
.v2

."'.00

.LO

.D I

.0 I

.0'

.0'

.LJ

.07

.D'..,
olD
• D 7
.L7

.07

.US
• U •...
.U'
.D3

• U 7
.17

...

.02

.02

.0'

.US

.U>

.D7

• D •
.07

1.2

1.2

1.2

1.7

,. ,
101

••
l.5o

• .2

•• 2

•• 7

JoJ
30J

J.2

~oJ

I.'
2.0

•••
loJ

III.u

" ... u

J I.u

"°.0

50. U

'.D

1. :.
17.U

~EP ~O, Iil.

MAT 11. 13 1J2u I J

.3

3.'
.3

3.7

S. D
"D...,

.0

.0

• 0
.0

.DD

.DD...

.02

L I filE. 121

.OL

.DL

.00

.OL

.L I

.LJ

.L2

.vJ

.D2... 301
1.7

.7
1.3

16.0
10.0

22.u
11.0

hUV US, 71

.J"'N i.6. Ii

.JU .... l~. 7 i.

NIIY 16. 12

APR 10. ],J

NOY II. II

NOV oJ!:>. II

12!>1,)

I JSl

I'IUI,I

1'10::0

t'lOu

I I 'I.)

tJI:>

2

2

2

2

2

2

•

oJ
2.7

.3
201

.3
, .S

oJ
3.0

.,
3.0

.3
1".0

.S

IU.O
11.0

J.2
J.'

.D

.0

101

'.0
2.',..
'.3
101

II.U

.0

.0

• 0
.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

01

• JO
.ll

.us

.DS

.DD

.01

."

.IS...

.02

.DD
.DD

.DD

.00

- 282-

.DL

.DL

• DU
.OD

.DU

.00

.00

.00

.UD

.DD

.00

.uo

.00...
.DL

.L'

.11

.01

.01

.L7

."

.LI

.L2

.LD

.LD

.LD

.LD

.07

.L7

• L 7

• U 7
.11...
.OJ

.0'
• U2

.L'

.0'

.U·

.U7

.U7

·.,
I.'
I. ,

1 .2
I. ,

I.',..
~ .0
, • 7

, .1

.7

'"



I.IATt.
Of

COLl..ECTION

,
I,,,

I I 1 Ot.PTH I
IT 1"t.ISITEII"l TERSII

DIS
~OL"[D

~ll..lCA

ISIOZI
I "Gil I

,,,
I TOTAL
INlT .. ATE
I INI
I I"ro/ll

I,
I
IA"/"IONIA • 10TAl
IHITItO,U,IHIT,dT£
I IN I • H,I
I I"G/ll I 1/'ilo/LI

llJ:.
SOlvUI
P/"I05
PI10ttU~

OkTl10
IP,

(/"IG/ll

TOTAL
PHO:.
"'I"IOttUS

I P'
'/"Ib/ll

I

I 010- • I
IC"'t."IC~lIC"t."ICAll

I U4'GE~ I OATr.~N I 10TAL
• 1.It./"IAHu I Ut./"IANU lu~"AhIC

1 10001 1 Il..OQ) I (ARetOh
I 1/"I'/ll I I"G/LI I I/"IG/LI

-----------------.._..-.-------.-.------------------------------------------------------------------------------
L1N~ 121 CUNTl~U~O

NOV US, 71

,JAN ~b, 72

"AT 31. 12

JUl ~~. 1~

NY" lb. 1~

APII 18, 1 J

NOV"':'. J I

NI)" II. J 1

"All ~ll. lZ

"A T oJ I, 1.1.

...... l J.S, 12

hUV 10, 12

A,..R 101, 7J

:.EP 19. 12

/"lAY 17, loJ

A",II 10. 13

NOV ... :t, II

NU" I I. 11

JAN ~O. 1.1.

132:'

l'iIU

l'totU

I~IO

IJ20

I~I",

1'111

1101.1

17)U

DOll

102",

1130J

1:.1,;>

IZ'b

1)20

I ~Oo

IUS!.>

130",

•
•
•

•

•

•
•

,
,

s

,

•
•

.3
13.7

.3
3.7

.3
, .0

.3
'.0..,..

.3

'd
I J. I

.3.. ,
1 J. 1

.3
'd

IZ.Z

.J
•• 1

IZ.8

• J

1).1

.J.. ,
12.8

.J
'd

13.1

.,.. ,
IZ .2

.3,..

.3
J.'..,..
.s

, .0

03,..
.J

,.,

,.,
3d

s ••.. ,
.2

••
••••

2.7
3.0

lu.O

J.'
.7

•• 0
Jo1,.,
'.0,.,,.,
J.'
3.0

I.'

• 7

••
.0

1. ,..
.7

'.0S.,
J.O

.0

.0

1.'••
'.0
2. ,

11.0.. ,
•••..,

.0

.0

.0

.0

.0

.0

.0
• 0

.0

.0

• 0
.0

.0

.0

.0

.0

.U

.0

.0

.0

.0

.0

.0

.U

.0
• 0

.0

.0

.0

.0

.0

.0

.0

.U

.0

.0

.0

.0

.0

.0

.0

d
.0

.0

.0

.0

.0'

.0'

."
.00
.03

d.
.0'

.UJ

.00

.00

.00

L IHE 1'12

.12
'.09
• 'U

.OU

.UO

.00

.OS
dO
.0'
.U.
.".00

.,U

."

.".12

.11

.13

.00

.OS

.00

.00

.UO

.0'
dO

.00

.U'

.00

.00

.US
• 13

.OU

.00

.07

·283·

.OU

.OU

.ou

.OU

.ou

.00

.00

.UU

.00

.00

.uo

.OU

.00

.OU

.00

.00

.00

.0<

.OS

.OU

.ou

.U1

.01

.00

.uu

.OU

.00

.OU

.ou

.01

.00

.ou

.00

.OU

.00

.00

.ou

.ou

.OU

.ou

.Ou

.00

.00

.ou

.00

.ou

.Ou

.U7

.u'

.os

.US

.10

.uO

.00

.00

.uo

.uo

.OJ

.U2

.0'

.00

.ul

.U1..,

.0J

.oJ

·u,
.00

.";2

."

.0J

.00

.00

.uO

.00

.0 ,.u,
• UO
.00

.uO.. ,

.UO

.00

•• 7

•••..,
.0'
.0'

."

.us
•U'

.u,

.US

."
dU

.02

• U.

.u,

.U'

.OS

.US

• (11

.U'.U,

.10

.U'

.06

.UJ

.OS

.US

.0'

.03

.03

.os

.05

.03.U'

.U3

.UU

.01

.ill

.03
•U,
.U'
.u,.u,
•• 3

."

.".uS

• U7
.u •

.08

.30

."

1 .,

,..,..
1 ••
2.)

I. ,

1 • 3

,..
'.U

,. ,
.,

,.,
'.1
I.'
1.3

.,
,. ,
1. S

,..
, .S

1.'

I. ,J

1.1

,..
1. ,

I .3
1.1

10 1
I .7

,.,
'.U
'd
S. ,

1.'



>.iATEo.

OF
COll.lCTIL"j

,,,
I
I

I I I ~tPTH I
ITI"EISITlllI'tETtl't:'11

DIS
SOlylO
)lll(A

lSI 021
I"b/ll

I,,
• T01Al
lNITI'CATE
l Ih'
I {"",/l I

,
I
I

IA""LlNIA I TU1Al
'NITkO~t"IN1Tkllt

I (N I • I h J
I '"bill I ''''bill

1I1~

!:>lIlY[U
1"110)

PHOr.US.

UI'CThO
,PI

I rH:'/ll

fOTAl
PHll:'
1".1IJI'(u5,PI
IHGJll

,
I 010- I •
ILl1trlIC~ll(l1tHICALI

I U~'bll. I U~YGt~ I 10TAl.
l UtMANIJ I UI.r1ANu lUr.GANIL

I {oUUJ l 1.:.001 l \,.AR .. u/,

l I"G/L. I Il'Ib/ll I IMG/'-'

llNl 1"2 ClJrtTI,jUtO

"'A Y .. 1 0 Ii.

,Jul ~'o Ii.

Sli:P 19. Ii.

riA' 11 0 I.J

hUV u!>. 11

h",I"II I I 0 II

13(1:>

•

•
•

I :lUIJ I>

1"2' III

1"lu 10

lul.U

UYlb

2

.J
J.,

• J'.0
• J

, .0..
J. ,

"',..
.J

'.0

.>
J ••

• J'.0

J.2

.01,. ,
,..,..

.0
1.7

.7..

.0

.0..
I .7

J.'
I ••

I l.O

2.'
•••'.U

.0

.0

.U

.0

.0

.U

.0

.U

.0

.0

.0

.0

.0

.0
• 0

.0

.0

• 0
.0

.0'

.DO

.U2

."• 02

., J

."

.0'

.U'

.DJ

.U'

.00

.U'
liNE 1 .. 1

.0'.,.
• 00
.02

.01

.0'

.ou
o Uil

.au

.OU

.OU
• Ou

.00

.ou

.Ou

.0'

.ou

.OU

.00

.02

.U I.. ,
.... 6

.uJ

.u •

.00

.00

.00

.UO

.0'.U'

.0'.u,

.0'

.U&

.u •.u.

.uo

.U'

.u7

.02

.0J

.u8

.20

.u •

.00

I. ,

J. ,,..
,.,
:t.!>

2.0
I. ,

,..
2.2

1.2
•• U

, .7,..
,..,.,

~7.1J

,JUl ~!:>, 12

~"P 19. 12

NUY It>. Ii.

fE6~lo/J

APh I". 1.J

".Ill II. 1J

/'oOY U!:>. II

NOY I I. II

"" Y .> I 0 Ii.

lOlly

1001J

1.192",

II!:>::>

1.1900

lUi ....

2

2

2

2

2

2

.J
J.O

.J,..
• JJ.'

"'J.o

.J
J.o

"'J ...

.J
J. ,

"'J.O

• J

'.0

2.'
2.2

'.2
J.'
1.U
, .2

.U

.0

.,.,
• U.,

201
2.2

••'.0
11.0
11.0

,.0
1 U.U

J ••
'.0
>••
J. ,

'.2

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

01
.0

.0

.0

.0

.0

.0

.0

.0

.UO

.00

.".0'

.,.

.07

.OJ

.00

.02

.00

.00

.OU

.0'

.0'
olD
.0'
.0'
.DU

• DO
.U7

.00

.01

.0'

- 284-

• 00
•ou

.00

.OU

.ou

.Ou

.Ou

.au

.OU

.uo

.00

.UU

.OU
• OU

.OU

.OU

.Ou
• Ou

.ou

.OU

.OU

.OU

.OU

.OU

• OU

.u•

.u•

.uJ

•0'
.0'.u,
.00
.00

.00

.00

.00

.00

.00
••U

.01

.02

.0'

.DO

.0'

.11

.02

.0J

•• J

.D'

.DO

.U'.U'

.o'.0'

.uu

.0 ,

.u'

.02

.U,

.u'

.OJ

.UJ

.0•
•U,

.0'

.11

.U'.0'

.u,

.0•

.u.

, .>
I. ,

,..
, .0

I ••
2.7

<0'
I • -,

I.',.,
I ••

'01

,oJ
1.0

.01,.2

,..
, .0

J.'

•• u
IO.1.J

•••
•• >



*ATER YEA~~ 1912 A 0 IV/)--CO~'I~uEu

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

... Afl:.

"LOU.LCT JUN

,,,,,
I I I OEPTH I
ITII'H. I ::.1 lE. I I "'E THI::' I I

DIS
::.OI-VlO
::.11-1 C...
(~I 021
II'lG/L I

,,,
I TOI AI
INITHATE
I (rO
I 11'1"'/1-1

,,,
IA"'"UNIA • rUUL
IhITNOGt.~INIT~ITE

I (N I I (h I
I II'I~/LI I II'I~/LI

01:0
SOLvt:u
P,.,O::'
",.,OnUS
OnT,.,O

'"II"lG/Ll

I ,,1 AI
PHII:;
",""UNUS
lei

IH~/LI

,
I e I U- I I
ICHI:.I'IIC ... Llt"t.H!CALI
I U~YGl,. I ~Ar~I:.N I 10rAL.
I OI:.I"IAN ... I vl"A~U IUhGANIC
I loUUI I (1.001 1 (AReON
I tl'l~/L' I IM./LI I tHG/LI

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

L.INt. I'll Cu.l1l",ut.U

1'1 A Y Jo I,ll

::'c.P I Ii, 'l

I.UV Ib, 12

f't.B -ll. 1 J

APH Ill. I J

I'IAY 11. 13

1'1 Ar i 7 I 1 Jo

NOV OSO. 11

~UV Utl. 11

NUV Utl, 'I

NOV u9. II

NUV U9. II

NUY ... 9. 71

NUV ... 9, 71

hUV I U, 'I

NOV I (j. II

hUV 10. 'I

NO Y I I, II

1'1"'" ,to. '2

" ... r Jo I, 12

.lUL .. ~, 7-l

IU):.

IUDl

IJU;,

U9'1U

uot3"

IUOu

UV'hl

113u

U750u

US'+::'

l!:olu

U..!'1U

I'ISoU

2150u

..!2)U

U32u

u"'UU

113:0

uso::.

uliSol

,
,
,

,

•

•

2

2

2

2

,
2

2

2

2

2

2

l.u

.1
1.0

••
1.0

.1
2. ,

.3

•••

.1
13.1

.1

.1

.1

.1

.1
I J. 7

.3
I J, 1

.,
I J. 7

.3
I J.I

.1
I J. 'I

•••
'.U

1\1.0

.0

.0

.2.,..

.7

I.'2.'
••

1.0

,.u
•• 0

2.',..
'.I
2.'
'.2

I ••

•• I

'.2
6. ,

7.3

2.2

3.0

,..
•• 6

.2

,..,.,
2 ••

••

.u

.0

.U

.0

.U

.0
• 0

.0

.U

.0

.0

.0

.U

.0
• 0

.0

.U

.0

.0

.0

.0

.0

.0

.0

• 0

.0

.0

.0

.0

.U

.U

.U

.u

.U

.U

• U
.0

.0

.I

.0
• 0

.0'

.11

.OJ

.11...

.U'

.uU

.00
• OU

.ou

.00

.U'

.u•

LINE 1:>9

.Ou

.00

.0'
010

UhE IbD

.06

.U7

.0'

.U'

.06

.os

.'"

.,u

.I'

.0'

.uu

.UU

.OU

.UU

.OU

.uo

.00

.U'

.02

.06

.I'

·285 -

.ou

.Ou

.uo

.Uu

.ou

.Ou

.uu

.Ou

.ou

.Ou

.ou

.00

.ou

.00

.Ou

.01

.Ou

.0U

.Ou

.Ou

.01

.uu

•u'
.ou
.04:

.0"

.0'

.00

.00

• 00
.OU

.01

.UI

.u'

•• 2
•u,

.uu

.uo

• .0
.uo

• UO
.ul

.uO

.uU

.u,.v,

.u,

.ul

.u.

.u2

.u'..,

.u 1

.u'

.uJ

.u'..,

.u.

••0

·u'.....,
.. ,
.v,

.u6

.03

.u'

.v,

.uu
•uu

·u'
.02

.u.

.ul

·u'·u,

.os

.u'

.u'

.U'
• u •

.u •

• u.

,0'

.uJ

.u'

.0>
• uJ

.ul
• u 1

• u •
.Ul

.u,

.u•

• ul
.01

,..
, .1
i.o

I .7
, • 7

'01,..
,.I,.,

,..
,. ,
,.,
I. ,

,. ,,..

,.3.,
loJ

'.2
, .0..
1.2
, .2

,.I

••

•• u
..... u

.... \I

17. "

-l::'. U

18. U
12.u

II.U
12.1I



NuTRIENT AN~ OTHE~ ENVIRON~~NIAL (HAkA{IEkl~'I~~

OAT~

0'
~Ol. .. E{TIUN

I
I
I
I
I

I I I uLPTH I
IT if',u~ITt..1 1"~Tlk~11

01S
~OLV[iJ

~ I L I (A

1~I021

l"'Io/L I

I
I

I

I TOTAL
'''IT"ATE.
I Ifill
I I"Io/L)

I,
I

I A',,"UJN I A I TOIAL
.fIIITkO'~"INITAII~

I INI I 1 .. 1
I 1"Io/LI I 1"IoILI

t.H~

SOLV~O

p"o~·

PttO"U~

OI'lTttO,..
l'Iliil'L I

I OJ AL
PHu~

PHONUS
IP,

Il'lb/LI

I
I 010- I I
I(H~I'lI(~LI(ttt..I'lI(ALI

I U",'IoEfII 'uATGE I TUTAL
• ULI'lANU I ~l"ANO IUftloA41C
I 10UOI I 1(001 I (ARoUN
I l"bl'LI I Ihlo/LI I ("GILl

LINE. lib8 (O"'TINUlO

NOV lb. 1"

f E8 "i. 1)

APR lb. 1,J

.JAN Lb. 12

Nl)Y OS. 11

,,"UV YO. 71

NOY UII. II

NOV oJ9. 11

NOV "9. 11

NOY 1'9. 11

"UV iJ9. 11

NOV lO. 11

NOV 10. 71

NOY 10. II

NOY II. /1

HUY II. 11

.JuL ,,51. 72

,,"0'1 10, 12

fl8 LI, J)

APM 18. 1)

NUV 051. 71

"loR La, 12

,JUL L!>. 12

Uo2o

0,,3U

10SO

iJ'tOu

U910

21"1U

03'10

09't5

11610

1003

120~

IT"~

I u3 I

IU"I:'

103S

13510

1'121

,
,
,

,
,

.J
12.8

• J
12.1

• J
1301

.J,.,

• J

.J

.J,.,
• J'.J
.J,.,

.J,.,
• J,..
.J,.,

,.,

.0

.0

,.,
, .U

'.J,.,

10.0
.01

•••
•••
•••
•••

10.0

8.'
'.0

Ill.a

8.0

0.'0.'
12.0
13.0

8.0
8. I

,.,
, .1

.0

.0

.0

.J

Jd
, .1

11.0

J.O

• 0

• 0
01

.0

.0

.0

.0

.0

.0

.0

.0

• 0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0
01

.0

.0

.0

.0

.0
• 0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.OJ

.0'

.00

.00

.uo

.00

LIlliE 110

• '0
.ou

Llh[ Ilt3

.01

.u 1

.13

.08

.01

.11

oIJ

.DO

."

.00

.00

.01

.02

.00

.01

01'
.01

.02
olD

.02

."
.00
.00

LIlliE LUO

.01

.00

."

. 286·

.0'

.OJ

.00

.ou

.Ou
• 01

.0"

.00

.ou

.ou

.0'

.ou

.01

.01

.00

.00

.00

.00

.00

.01

.Ou

.OU

.01

.01

.01

.00

.0"

.00

.00

.00

.00

.00

.ou

.00

.00

• 01

.00

.uo

."'

.uo

."0

." ,

.00

.l.i2.",

.0J

.0'

.",

.",

.",

.OJ

.0'

.0'

.0'

.",

.u,

.",

.",

.uo

.0J

.",

.0'.",

.00

.;D

.00

.00

.uo

."0

.12

.u•

."

•ou
.0'

• u 1

.01

.0'."

.u •

• UO

.UO

.os

.UO

.01

.01

.00

.u,

.OJ

.00

.00

.00

.00

.13

.DO

•••

,..
.8

I ••,.,..
••

1.8,. ,

2.1

'01

2. ,

2.0

'.0

'.1

J .0,.,

I.'
1.1

,.0
2. ,

I.ti
1.0

,.8
1.0

I .,
,. I

'I.l.u
'Il.U



IIIDLt. 8i:l~-IlUALITY " "1110.1'\ '" 1"' JIIUt.lt.S t.S1VII"Y.

~Art.j( 1 E: A,,::. 1972 I\'~ll 19/)--tuNIINulu

1,,,,,11< lENT AI.U ""THE;,: [NvIRUNl1lNIIIL. tl1l1fiACT["I~lIC::'

-----------_.---- .. _._----------_._--------.-------------~-------------------.---------------.-~----------------, I ,
Ol~· ,, , I 50L\t.0 , DIO- I I, DIS- I I P,..U::.- TOTAL IlnLhIC~LICkt.MICALI, ::.ULVt.U , rOT AL I II MI'I UN I A I rOTAL t'HOkU5 t'HU::'- I U" 1IOl,. I U),1ulf'o , 10T~L

.JATt. , ::.1 LilA INI TKA1[ I NIT I'(UGt.r<1 N I I" I H. OH1,..u t'I1IJriUS , 110. MAth, I \"0.1'\110;1, IU,,"'A .... lc
Of , , , I" .. PTn , I S I 02 1 I 1•• 1 I ,., I Ir.1 'PI lei , t "Ull I I Il..ulJJ I LAfilI3Uf'l

... OLL[CTlUh 1III1ll,11lll" .. 1£1'I') 1 111",/L 1 , Il1 u /LI I '111.:>/LI I IM!.>/L I , 11(,/Ll IM ... /L) , \M ... /LI I 1,.,,,,/1..1 I I/1G/LI

-------_._-----------------------~-----------------._-----------------------------------------------------------

L 1 ro .. .too CVNll'~UU)

-------------------
"V, ... " 135U 2 "' .. .2 .2• .0' .d ."
'" " . 7J I:>Z:- 2 .. Z .'1 .0 .00 .OU • .0 .u1

LINE '"'--------

." II. " Ull u ., .0 .0 • a I .0' .01 .ul .2
17. I .0 .0 .0 I .0' • u I • U Z ., '1. U

ouL " . I, Oo.tl ·, ;. v .0 ." .ac ." .vI ., ~t>.U

I J. I ;. v .0 ." .0, .v2 .ul ., It>.u

""' ... " U/:IO:> I •• .0 01 .UJ .0< ,,0 • u2 I .,

12.2 .0 01 .01 .0< .vD .UJ ,. ,
f t.1:I .tl. '" UbOU , ·. 1.2 .0 .Ov .UU .vo • v2 I. S

i 2:.2 ·, .0 .OS .Ov .vO ." 101

,., .~. '" UblU • J
, .S .0 .00 • av .uo ." .,

IS.2 2.7 .0 .au .Ov .UU " . 1.1

"" ... 7J u9't;, oJ • J .0 .00 • Oll .va .v" , .0
19.1l .. .0 .OS .UU .ul .uJ .,

'" " . " IS.tu 7v .. .0 ,.,
1'1.0 • v ,oJ

I.. 1... [ 'rUZ
._-----~

,," ... " IUS'" , ·. .v .0 .0< .Ou .va .vI ,.,
13.7 .0 .0 010 .au .va .v, , .0

Ll I'll "0
-~------

,oP ... 72 luO:' 2 .0 .0 .0 .09 .00 • va .00 I.u I.v
19. d .0 .0 012 .00 .vO • vO I.'

." 10. n (J9UU •• ., • a .uJ • Dv .vo .01 .7 IZ.U
19. II 01 .D .00 .ov • vO • UI ••

- 287-



I "'!iLE ",(--",v"LITy " ." T<.1( 'h 1 he "V<.Cf.~ E::'Tv""Y.

• ,,'<.A TEAIC::' 1972 .h• I't/ )

CI1<."ILAL ANAL T::.I:.::.

-------------------------------.---------------------------------------------------------------------------------, , , ul~- , , I.IIS-
I ::>t-E.( I f IC I UIS- , ::>O~ 'It. U , , ::'UL'I<.I.I, (VN- , 01::>- SOLvEI.o I::.UU 1 1.1" ., 1)1 S- •.11 :.- , ':>Lt~II.I':>

I\.lU(rAN(EI SO .. vEU I'IAc.N[- , tlor"':>- , DI(AR- , ,:>OL..,[O , ,:>uLvEl.I 1(::>1.1" 0'
.. AT .. II"ICWO- I(.ALI.IUK SluP'l , ':>11.11'1 , DUN"T .. ISI,II.FATE IC"~ulClue.I(U~':>TI-

0' , , , ulPT" , "HOSI , I (.A 1 (I'IGI , 11'>1'1·" , , lli(v31 , tSU't) , ILL ) I Tve. '"(OLLE( t t UN 11 HIe. I':> I Tl • 1"'<. TEll::., 1 IL.Al:l1 , I P'lIoJ L 1 IKGJLI , !t1l>!L. I , 1KGJL) , \KIo/L) , I""/LI , IKGJI.I
-----------------------------------------------------------------------------------------------------------------

L J I~t. "--------
hO' 0' • " Vy~ ... 2 .J JJ, '11.1.0 ,. , " I" J1 " II ~

'oO ," '11].0 2., JI 1'1 " z; 'U.

ho' il • .. Ile:> , .J 'OU
S.S '" '1't.0 J •• JJ ,,. 20 '0 '"

Mo. a . " 1'::>20.1 2 • J 1:'90 luu.a 2~.0 .20 21O " 'UO 9:'~

J. , 18':>1.1

"0' u, . " IS"::. 2 oJ 1(;80
2.' IUBU

"0' .,. " 1 .... 0 2 oJ 1SOUO

SEP ... " ISlu 2 .J 1100 77.0 1'1.0 "U ,., Il .00 ;S,
J.' 10)0

'U' ... " l'i'i~ oJ 11 loll l:lJ.O 17.0 "0
,,,

" "0 ."
J. , IS90

,.. " . " 1'1"':> , oJ 1300 92.0 13.(; IOU 20J •• 0O '", .U 2t>"1I

", lb. " 1621.1 ,
• J 1980 II 1.1.0 2b.0 JUO 200 ..u ,00 J.e2u

J. , 20'10

"" • 7 • 7J 132iJ 2 • J 11'10
J.o 1.1"10 10.0 IS. u ",0 1.0 n ''0 01 b

LI""E. "--------
"0' 1O. U 1'1':>':> 2 .J 2(180

2. , 11'100

'0' ... U u8S,:> , oJ 1120 9':>.0 2'1.0 "0 IYO ., "0 "2

LI"E "--------

"0' .,. Il 1':>"1.1 , .J 1110 , .0 .OJ _'0 1'19 " 2'0 '.0
, .0 2S90 11v.0 '11.1.0 JJU ,.7 ''0 110 1':>1.10

LINE .J
--------

'0' 0'. " IIUU 2 ,. , 6900

'0' il. " luau , I.' 11200 121.1.0 .i!)u.u 11101.1 ," '00 .J2uu bOlO

'" l>. " 125::. 2 .J 30801.1·, )uSOU

,., O. Il IL'I':! 2 • J 311 (10

"U" 01. 12 133::. , .J I'IUOU

"0' .,. 12 U9~U 2 • J J,IOO

><p ... " le2, .. '11200

ho' ... 72 oo;,u 2 .J '1"1)00

H • • 1. " lel'S' 2 .. 'I'lSOO

'P' ". IJ Diu , .J '1'1600

·288·



"1- 7 '>

'll'~

,,~O ..
"'('Iqc

n,.~t-

nlol

f"lZo,

ncrt-

rJO .. t-

nOt- .. 7

n"''"lr

"... "t-

'lrl1 c

('I1"t07

n"7t-

nnol

no,

f'I"tCI

"rHII

nnol

nn"'OI

I"tl'l'l, I

'"

nn

no,

ns.

n.,

'",,,
n<,

",

nn"'l

nt'l7Z

p,

n' ,

n"
n' ,

."
" ,.. ,
'",. ,

'<,

n.,

... ., .. 1

1')010'

onc I

"0"1

"0'"

n"
n,.
'10 ....

nll"l

"01'<'

"100,,.

- 68~-

[l'nr"

II 1"" 1

o""sr

"""/1

o· ... rz

(I· ... ZI

O'O,?

O"rJnl

n"r'lZI

n" nz I

Ito 1'1"

(l''lnll

n'''O''

o' n II

o·nSI

0'"01

oonZI

0'06

O· ... l

0""6

O"be

O'~9

o'OZ"

0'1"60:;

n"nll

noft."
nnor ..

O""CI.
nnl,c;1.

0"'0;"
nncr ..

I'JrJ~11,

nOlll,

"'O['/, "

00£""

1)06';1<"

[lfloot-

nnlSI:
nooSt:

n0651
OOZo

00 0 9

nolof' I

n(pc;

or,,£

Oln~

"c:;<;o

n~"o

nc;nr
nnll

ADZ I r

00"91.

""lr"

0""0:;"

on9r"

n099 ..

nnn6£

nnnz(
nObor

tn.

00(160,

,.

,. l,.
, ", .
l' •,.
" .,.
" ,
"
l' ,,.
"., '

,..,.
,.
", '

, '

", '

,.
,..,.

..
,.
, '

,.
, '

"
"
" ,, '

,. ,
,.

•
•

,

•
,

•

•
•
•
,
•
•
•
•
,

<

,

,

,

,

r'l r I

t'l(71

1""1'

nlnl

n I n I

nnrl

"nnl

"ltrt

"("1

cro,I

"orn

ODll

"'1')<:1

0:<;01

"rql

flrJl 1

I"lltl

nZ 7 1

c ", I

cC;'1

"o-!:t

nlt~n

0071

""16'"1

crzI

'"Ir I I

.,..,,,,

II 'C:;" A"''''

r, . 0' lot'"'Y

£1 '17 Q,.

, I • 0 I ~" ...

" 'C;7 ,nl"

,., 'I" Nnl"

" 'l' Mil'"

Z, • <;7 ""'1'"

I' • II .. " ..

I l ." I ~O"

t l • fl I AnN

I ( • 6" AnN

II '60 ~O~

If' 6" All"

It .~" An",

" 'II" AO~

It ''i'' AnN

lJ 'c;, NYI'"

rl '" AWW

r, . 81 H<!II

£t "7 q~~

"f .q I AnOJ

l' '61 ..pc;;

7' • C:;" '"1'''

l J '0;7 .,11"

I' 'c;n ArHI

r l 'I I J. Yt.I

~'n~'l""') r~ ~Nll

I'/~WI 1 '1/~ul ,
lC1~'n11 "11 ,
- I I C'It'l" t 'In 1:W"''''''
." Wf"l~11 r~~,"C; I
c;r, '"0: I -c:; 11"
I"'~'n<: I
-S,,,

1'/"1"1 I ",<)wI
I I.ns' 1 1 r")"I1

JIYj"'~l 11"'IOQ
'1':lA,OO:; I .:WV)IQ
-s I{" I,,

I '/~W I I
I )I ..... , I

wnl" I
1 -$YIO..l t
,. wnt Ofl<; I

I """ '00: ,
-<; "'I

"/""'1
l"JW'
wnlc

-1","lYW

'lJ"'OO:
-510

'1/"1'1 I /<1'"" IISH1111ol!'lJISI:"Wlli
IY11 I (SOlol", I "ltd1", , ,

IlOl'}'}W), -"'DIWII '"
OJA'OC IJ) ...... l)O"' I I •

-c;; 1 n I -NO') I I I I

I:)ljI11-i"I I I I
I I 1 I I

"n '11;'''11,n
~Iyn

--_._-------------------------------------------------------.---------_._---------_._-----------------_._---_.-
O:"O:A'YN" 'Y~It.ll")

n'''~IJ.,o'}--r/~t "'NY ~'6t ~NY;A YllW.

"~W"'lC;" <;3)~nU ~HI "1 NltY~ jn A11'lIn~--)p ]'~YI



lAdLE 8C--IiUAL I T1' Of .ATl:.Ol " 1 Hl r-UECES l::'TuAI'I',

.AT~R lEAliiS 1972 '00 19/1--(.ONTIr-U£U

C"E"llAI. Ar-A ... T::'£~

"------------------------------_._-_._------~----------------------~----------------~-----~----------------- -_., , , 015- , , , 1.015-
1::ot-E.( If IC 1 015- , :"'OLvlO , , , SOLVt.V, (UH- , 01::'- SOlVEU ISOOIU" ., 0 0151- IJIS- 0 ::olJll""S
I""UCTAr-CEI SOlvED P1AuNE- , PUTA:"'- , b J (AR- , ::001.11'1:.0 , ::,uL.VEu II::OUI'l Of

LlATt. I tl'll(RO~ ICAl(IUti SIU" , StUP1 0 BOHATE. ISuLfATt.. ICtlL.OHlut.ICUN~TI-

Of 0 0 0 OEPTH 0 "HOS) 0 leA) U'G I 0 INA+,.I 0 (ltCtll) 0 IS';"I) 0 I CL 1 ITut..NTSI
(UlL.EC.ll U I T 1"t.I~1 TlllrH.Tt.HSII ( LA81 I Il'llo/l I lP1lo/LI , l"lo/LI , I"G/LI , l"Io/LI , PHi/L I 0 l"Io/LI

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

LINE " (QNTINULO
-------------------

". ... 5, " l) I u , I l. 7 "10"100 )8U.0 IIOU.O 9~OO 1>1 2 .. UO I/UUO 11 ~OU

H" 10. 1I 111::0 , ., 1!:ol>UO
13.'1 '1710U

0" " . " IJ21J , ., .>9100 32u.0 970.0 7::o0U , >. 1!jlJu 1'11.11.11.1 ~")UU

12.2 )93IJO 3'10.0 920.0 7/01.1 1>0 l'IIUiJ I'IOUU i'l::'Ou

,.H "'. " 1221.1 , .3 37200 100.0 11U.O ooOU 1>0 10UlJ liuuO LlbUU
I l. I 502JOu 39u.0 IlOO.O 10uOO 1>3 2 ... UU I .. OUU '>4'301.1

JOC .,. " 12'1u , .3 '1IJOO 181.1.0 960.0 "100 ,>' 190U t"lliOU 4: !>I;I uu
12.2 500!>UO "I"u.O IlOu.O IUuO ... ,.. 1::ouO IGuUO ~4:'llJU.., ". " 113::0 .3 .... 6UU '11th 0 12Uu .0 9!>OU 1>0 2lJuU I/uUO ~ul>OU

12.2 '1'11000 "I01l.0 110U.0 9~OU '" JoUO 17UUO ~uUOO

fEb <I. n U91, ., "!>!>OlJ "I0u.0 1200.0 94:00 lb' 1JUlJ 17UOU ~"lIl0U

11.1 ..5/00 "I2u.0 120U.U 94:1.1," I .. 21UU 17QUU i"ll7Uu

>PH lb. n 11'11.1 , .3 '15090U 'l1l.... 0 Il0iJ.u 9001. ,,. lJuu 110UU 3 u 'tUU
13.7 '1'000 '101.1.0 II0u.O 'i'!:>ou 173 2JiJU II UUO ~UiOlJ

LJNE '0.-----_.-
Ho. "' . " 1'101.0 ,

" 10'lOU
I l. 1 '1ol0v

'" 11. " tCo'l,. , .J 11001)
12.& '11>100

.'R d. " Ill::o " J8900

JOO ", . " II ..... , ., ~'I1.00 L8u .0 70u.u 6~UU .,8 I::OUU IlvUU 19bU.J
13.1 , I lOU J9U.0 IlOU.O 10uOU '" ZStuo louOO J4'JUu

JOC <>. " II~!> , " '11700 J8u.0 1000.0 d'lUu ,., 20JO I:>UiJlI 4:090U
12.2 !:oO'lOO

><p 19. " luSu , .3 "17'100
12.l !>1700

.0' lb. " lu'!:> " '1'1600
12.2 '1'11000

ft.o ., . " lu""U , .3 '1!:o,lOO
12.2 '1,&00

,eo ... " lu!>u , " '13:"'00
I l. 7 '1J'ILlO

." 17. " UI;IJU , .3 "5700 '1(lU.O IIUU.O 8'10U ,., .1:JUU 10UOU 4:bl>OU
13.1 't6~00

LIM. 10.
--------

JO' "' . " I I Ju , .3 l1:>01l

J"C ... " 11'1,. , .3 't 110u

Llr-[ '"----_._-
>cP '0. ,. lL~::o " ~U20u

3 •• !>I'IOO

H" " . " l"IU , .3 "'!:>900

. 290·



... Ttk 1EAKj 19/1 AHU t91J--lOhTIHulU

---------------------.---------------.-.----------------------------------------------------------------------
I I I , 1.115- , , I Ld,:>-
I 1:'I"t:CIFICI ulS- I 5 VI.. '0'1;. LJ , , I .;>uLVLv
I I (ON- I 01'- SOI.Vt..LJ 15",0101"1 • I , flh- ... 1':>- I ':>UI.I.J~

I luu(IAN(EI ,:>OLY[O 11"",,[- I t'OlAS- , OI(AR- , ~QLyt:lJ I ''''LVEu II ':>u" "UA fE- I 1/,,1 (HO- I(ALClu" S iI,Jr'I , ,IUr'l I OO"Art:. ISuLF"Tt. IlHL~HI ... (ICUhSTI-

"'
, I I ULPTr'I , r'IrlOS 1 I lCA 1 1"<>1 I 1""."1 I IH(u31 I 151.1 .. 1 , ICLI I fut.l. T, I

LULLt.( II Uf. 111"ll':>11LII"t.llk,t I I L"ol I UtI./LI I"'",/LI I I,.h./LI I UIG/L 1 I ("'",/LI I I"b/ll I '''",/LI

-----------------------------------._--------------------------------------------------------------------------
LINt. ," Cu,~T 1,...... 0

-------------------
'" 17. " I'UU ,. , '1~I:lO()

NO> U'. " 1"2/ • .0 12'100 12u.0 2Su.u ..::"UU '" 09u JoUU lu,,"u
•• I "Iu900

I J. I .... ;OU J'Iu.o II0u.O '1'vULl ,., ""::,,,U 10LlUIJ ..::oluu

NU' >I. JI 13Ll .. • ., IJ'IOU 1'1", .. 0 "9u.() "'1Uu 1"'0 .UU ,,"uu II::'",

•• I '11'100
1).1 '1ooUO Jlu.O I.lUu.U 9 ..0u '" 2"uO louuU JI'tUO

"N ". " I ;'1u • " Jo9UO JOu .0 &6u .0 1,00 IOU louO I .. "ou ""::"Uu... ) 7 iWU
IZ .1:1 '16'10U

N" 4::b. " ItouLJ • " 'IIJOO J'Iu.O IOOlJ.U 770u ,,, I.nlu l .. uUO ..::'tYUu... 'II ~ou
12.S 'I'I50U )'toJ.O I10u.0 7.,Uu , o. 4::UUU l,uuU "oUUu

'" 01. " 1~'1U • " J'II0U 28u.0 12u .0 o"Ou ,.1 I':>uy Ilu(,JU " ... 2(,JU
12.2 ~))UO J91,).0 l.luu .. O IUuO", , 02 2:>1.11.1 l .. uUU .. "bU ...

.UL <>. " 1"1..: • ·, "JJOO J&u.o IUUu .. O doOU ,,. 2uuU I~u(]u "loOu

'.1 '1S00U
IZ .Z !tu90u 'Il",.O I.lOU.1J IUuULo ,., .l~u.J louuU J..::9{Ju

,LP '0. " u9S~ • " 't9900 'II (,J.O 130U.O 10UOO ". 2'1.JU 1..... uU ~"..::UU

12.2 ~ I 200

'U' ". " I );;~ • ·, '1'1'100 'jj lJ. a IZUU.U "'oOLl '» loUu louuu .>uouu
•• 1 "'19U(,J

12.2 "'1'iOO '10U.D IZOu.O 9l0u ... 19UtI 10uuU J I IUu

A"'" I •• " 10'1:0 • .. '1toSOa Jlill,I.O II0u.O 900u I" ZJUU I/uOu J ... ;(Ju

12. " '10::'00 38u.0 IIUu.U 9001.1 I" ,,'I,",u III•• UU .. UYUu

," 1>. " I .. Su • " "tOJOO 'Itlu.O lIUU.O '1'IOu 100 2Ju!J 10UUU ;Cy..:uv

12. " '16S{J0

Slf' 'U. 72 u92:' 12 " .. 910(/,., ~U20U

," 1>. " 1).0:1.1 " " "Io&OU,. , '17UUO

LI ... [ 1<'--------
NU' u'. " 12SU , ., 1'I7UU

'.0 2'120U

"" "to. " 1352 2 ., 37100
207 .. 9000

"" <0. " I'H.. ,", , " J9'iOO
2.1 J.,.oUO

,\uL " . " 1)1..0'1 " "~oOU

I.' "oJOO

NU • ... 7, l'tU:> 2 " .. 700U
'.U .. 1uOO

'P< ... ,. l'IuU 2 ·. .. "'OU
,. U 'I) I 00

,U. ... " 11'1 .. " ISlaO
I'I.U "6'1uO

NU' u" " 1):2:> • ., IZ"'esu

. 291 .



rAbL.E 8C--I,jUALITY .r _AIll!! .. '" NUlCl5 E::olu,uIY •

.... fER YEAk::o 19/2 ••• 19/3--CONllku[O

CI1EHlc ... L. AN"'L.YSES

------------------._-------------------------------------------------------------------------------------------
I I I I OIS- I I I lJIS-
I 1::o .. ECIFIC' DIS- I ::oOLV[O I I , StlL.vEu
I I CON- I DIS- SOLVE ... ISuLlIUI1 • I , 01;- 1,,115- I :'(jL. I U:;>

I 'u,",CI"'NCEl SOLvED H"''''''E.- , ... Vl ... ~- , ~IC ... R- , :.OL_EO , ::ouLvEu I (::OUf"I .r
...... It. I 1'111 CNO- ICALCIUI1 SIUt1 I SIUt1 I e(jt-lAIt. ISvLfAIt. ICnLuRluE1CONSTI-

or I I I uEPIH , I1HOSI I IL ... I OIGI I I NA+';' I I (n(ll31 I I SV'tl , ttL I I TVt.NT~ I
CUllt.Cll0ro ITII1LJ:.IIll P.llER:'I j I lAB I , tHu/LI IHu/ll , (Hb/ll I tl1G/LI , 1t1lo/l1 , l"b/ll I (""/LI

-------------------------------------_. __ .---------------.-----------------------------------------------------_.

liNE 127 CUNT INUt.O

-------------------
H., " . " 132::> • , .1 J7800

". ,.. 12 J'tl1J • ·) HOOO
13.7 'I1(jOO

"UK ". 12 1.. '11,,1 • ·) "U7Ull
)07 't(lbUO

'" " . 12 I'll U • ·) JlllUO,.. .. 3l00

Joe " . 12 IJSl • .) ..t-OOO,.. ..t-JUU

"U, ". " 132u • .) 'I7l100 '!(lV.1) IILoU.O YYOll ,>0 1000 10UVU J IIOu,.. '11100

." ... " I'IS, • .. 'rHoDa,.. liHOO

LII'oE ."--------
,.. ",. 71 I!> I ~ ·) It-sao

•• 1 3630U
13. I '16100

"U, d. " I .. I 1 .) 19100
'.1 .)1600

1301 't!>'100

J" ,.. " 170u ·) ''I IUD
•• 1 'tJ90U

Il.2 'blOO

." " . " 1731.1 .) 't1000

••• 1210U
12.8 "li600

." " . 12 1701,,1 03 'r'tIlUU
I J. I 55000

JuL " . 12 102!:> .) "6000

." :'IS,.HI
12. ij ~300Q

HO' I •• I, 1'15, .) 'tl7QU
•• I 'udOU

13.7 'It-900

'PH ... 13 113U .. '11700

." '1S000
12.2 "'laO

S(P ... " 151:' , .) '!9'100,.. ,0100

,.. 11. 13 1,,'1~ , 03 '1SZ0U
). , 'IS I00

HP, ,.. 13 13l~ • ·. 'I'I~OO ~ijU.O II Ou.u 90UU 1>3 2Juu I/uvU JU'IUu,.. "'1801,1

'"' ",. 11 I"Uo • • S I ~30U
'1.0 .1SIOO lOIl.O ~ 1U.O 'tJOIJ ," IltJll 1'6Ull loJ"uu

,", 11. " 1051,,1 • .) 16300,.. 22.t00 21'.... 0 ~ 11,1. U '1"Ou 1;) Il,/uu I~uu I JOUU

J" '" " 130!:> • ·) 37500 310.0 071,,1.0 71.101,1 1>. 1000 loJuul,/ "150u

. 292·



.... Illil 1'EA"o::::> l'1IZ "',,1,,0 IY/J--loOr.lINuI:.V

I I I VI;- I ",1::>-, 1')f'lCI.ICI ""1;- • :)1,,0 .. \' .. 1,,0 , 0 :)UL\'"",
I I CuI'l- I 1;1:::'- ~Ol.\tt.U ISuI)IU" • I 1,,1i ';:,- "'1')- , ')Ul.lu')

• luUCIANCEI SOLV(U ""'bHE- 0 I"'U1A')- I ul(.41(- • ::>O ........ u 0 :'UL'I" .. 11')\,1'" uf

"''''Il • 1 IPd CNO- IC"'l.CIU .. 51U" I ')IU,", I oLlN .. I .. l')I.oL .... l .. 11.nLUKI"lICVh:)ll-
vf • I I ... "Pltt , ""USI • I C"', I,.CoI I IN"'·"I I I"C",.j1 , I ')V.., I I 110LI ITu"",r~1

ClJLl.E.C T1vr. 111" .. I')lllll,,(IE"::>11 'l. ... BI I II1"'I'l.1 011.1' L I , ",,,.1'1. I , 111(,/1.1 , UI",I .. I , II~bl' I. I I I"b/Ll

1.1,.. .. '" C....~T II~U"O

-------------------
,J Ju. 0 I ... U"". U 7.:.Uv ,., 10uU I.lUUU "':'''uu

JOu.1J all"".U 700U II. 10UO l.:. ... uu ,,'1vl,Iu

J 'Iu. U 9'1u.O ovUL. ,., 1uuU l.,uu\J <I"oUU

3&1.1.0 II OU.O I:IvUU ,,. 11uv louuu <I.,JU,-,

0;1.1 .... 0 111)U.U "'001.1 I,. ZluU louvu .l1'IUU

.,AN ,.. " DO:' • '.2 J'olbOO

," ... 72 I.ll ') • oJ J7b"O
). , .l790U

"'. ., . " liSu • oJ 'l.J~Uu,.. .. J70U

Jve " . " 12Z'I • .. '1'1'10U,.. '1~uUO

'v' ". " ILUU • .. 'I1LOO
).7 '0,,00

')[P ". " 11Z:- , u .) "'H.OO,.. '19aOO

,.. .7. ,. 11Iv Iv .) 'I 'I !oUU,.. '1b;OtJ

J," <Ie.. " 1001i oJ JH'I(JO
2.' '178UU

.U, u>. 71 v'flb 2 ·, 18200
). , 'lZOOU.., II. II 00'10; , oJ 17'tOO,.. 'lZIOU

'" ,.. " 1(001,1 2 .) 39700
) .. 'w I 00

"'. ... " IOtiU 2 oJ i'E.OO,., 'tblOO

JOC ,;. " 0~4::- , .) '0'1000
). , !o0200

>C, ,. , " II')::> 2 oJ 't9bOO
J •• ;9901.1

'"' ,.. " UYLJ;J 2 ·) '11700
) .. 'I)oOU

'" " . " ""o')v 1 ·)
'tbluU

). , .,bILJU.., ,.. " uVlu .) 'I.l 0; uu)., '1'1/.00

"'. 11. " u9U"" 2 .J 'l,JbOO
) .U '11YOO

'u, u>. n luZu , ·) I H1UO
). V ll:ldOU

HV. II, II ""9ZV > .J 1930lJ,.. <lUU"U

... Af. , .. " Iv"" > ·) 11 .. 0u,.. .laLUO

," ... " IuS:' > • J Jo,Juu
2 .. 7 .l9bUO

"'. ., . " 1 .. 3" , .. 'IJOUU

1101.1.1.1

LII'lE 1'17

·293 -

l:IoUU '" louuu



"nn.. £

nl'\","r

Ofln0 7

no 1"',

nn,07

"1",01

nfle;17

"""07

nn 1<; 1

1"0° 7 1

1"'07"1

nOIAI

I'>fl7n ..

"[lf 77

I'>n017

I"'l'\c <:I 7

01'11''', I

01""'1

fl'1n<:1

"1""1,1

['1'11"°1

nn"nl

nfl"',

""not

nnloO

"n"
(InCf

('n'l'1

0"1"1'1

flfln 7 1

nn"7'

t'lnnci

(I('1°l

':HH'l

nnAt

n"nz

nn77

"""1
nr"ql

nn"z

nn,!

""'''1
nfln,

nn""

('I1"1"z

n"nl

1""', I

nnn"

" ,

'<'

O' ,

" ,
n"

'"
'"
'"
'"
" ,
'"
'"
'"
6' ,

0"

,. ,

!l0"'1

"0"

'101p

'10°'

"n .....

"01-0:;

"naq

n(loP

~O/"

no"l"

""",,
"n"Q

nO"6

.,o .. q

00/'1

'1n'Q

- 176l-

0'''0f" I

O' no"

O'''nOl

n' "nn I

11"'101 I

0'''11

0''179

n' 1"1""

"'''1''<:1

O' "/,+.

"'"qe;

(I-ne;l

o-nOrl

n'n('l6

O'''Sfl

n''1nll

QOI "]"1'1

n'" I ''1''

O'nz"

"'''qf

o'''Z(

O' '1" £

n·nqr

O'n""

I).nqz

('I'''''f

0'1""1

[I.n61

O' 1"07

('1-1"<;'

0'1"9'-

0'('197

n·ng7

n' nz£

nnez"'
I)I)C;Ze;

OOtoC;<;
no ....... "

nnr" ..
OOQ I"

[lOq" ..

on<:l 10 "

nnrQ"
1)1) .... ,

00"'l7

n"p[r

"lOll'"

.,nQ(7

One; n 7

n(", I 7

nnOp7

nnllql'l

on/<;'-

00"'<;1"

On"n"
nO,,"q,

00,]6"
nn7,e;r

oo<,n<;
nn r 610

onll"
noq ....

00°""
0"<'1""

nl)fl9"
on9 q lo

non9"
nnnq ..

nt'lzze;
OnnO<;

Ot'l"'''lo.,,,q,,,,
noqrlo

,,·tl, '

l • ( I

"
l ''-1
, 0

l '( 1
, 0

I' [ 1

'0
'0

",0

"
'0
'0
, '

, 0

,0
£'

I' (I

"

0' ,

"'0,
, 0

, 'Z

"
",, '

n',
0'

n',

"
no'
, 0

,',
"
0' ,

,

,

,

,
,
,
,
,
,

,

,
,

"
,

•
<

•
<

•
<

<

7<;0('1

n(pn

",,,an

n"Qn

Cl'lq"

<:.[ I I

""16n

nZf"1)

,,'-ZZ

(1<;'7

"<;101

"'O~I')

",,7n

"'1"7

"Z<;T

<;"0''

"C:;Ln

"(ll

t'llr60

'''It'lT

"(60

"1061)

CjI)r'1

,onl

<it n ,

7l '<:'7 ,or"

7' • I r 1 "loI

7' 'R7 M1'loI

7' 'q7 "IV'"

Ii • I' An ...

" • ('II II" ..

" '", ~n,..

11 • n I "ON

I' ' .. " "nN

I' • n" AIJ"

I' • 6" An ..

II '6" ~"'"

1 ( 'I-n An'1

It' an I\n ..

T I • q,.. "1".'

II '<;("1 11"1'"

fl 'l' ~VW

7' '61 dJ<;

f" l • II A, Viol

r t • <'11 )le'V

.-, "7 ~n~

7' ''9 I 1\" ..

7l '''II d,e;

1 ( • "', ,,,,..

7' • I r A,'I'W

o,n~TI"") l"l 'HI'

, ".,'" I , I' ' ..... 1 1
, <:;lW"r"Il I I'" 1
_IJc~n).,n!~n'~l'

if" lol"cII n':l~'n'" ,
<:" 1 ,,,<: 1 -<:; r"
",,,,,,<: I
-~ 1 (l ,

",nWl r
,,,n<;1 1

31'f.:n n<: ,
n1~'''<: 1

-<:1" r,,

1"')101 1

1("'" 1

'1'f~"C>

-"")1<1

1 "/"1011
1 'Of ....p
I "n' 'i
, -0:: V I (I.... ,
1.... n , '1(1<; 1
, (l3A,n<: I
r -0; I n t

, 1'''W I
'')101 I
Wnl'i

-'''<1'1'101

'1]"'00::

-SIC)

"'''WI' le""1 ,,<;)onl'l;Ill'II~I'WILI ""'Il~"''')

''1')1 , 1'if'll-lW 1 )o.lld,n I I 1 ~n

Wnl~'It)1 -n>l',Wl1 1 1 , ~,..,n

t'l3A'I')~ t1~NVJ)"nt l' I
_o::,n , _,..,,) , I 1 ,

1~!JI)Jdo;l r"
I I lIt

'i'<:~'V~'" ''',IW'IoI'

C1J"NI t"01-.(/"'1 ,,"V Zl"'l e;""31 MJI".

""V~t~J S~~,nN ,'"'t '" "'J"~ ~~ 1jl,"""__ 10 "QVI



-------_._._.----~-------------.-----.---_._---_._-..--.---------_._-------------------------_..------------._---

"Alt.
u,

(VLI..Lt' H.. ,.

, ,
t :dltlf IC I
I (VN- I 01:>-
l"utlANtEI :>Ul..vEu
I 1~ll U10- II..... U.I UI1

I I I t-LPIM I rll1u51 1 1( ... ,

IT/rH.. I':>Ilc.1Ir'L1LI<,1I ILA!)I I II'''''/LI

UI,
,:>Ol..l/l..u
I1A\>I,i:.·

"UI1
II1\>1

II1"'/LI

UI::'- t
I :>ULllc. ... ,
1, .. OIUI1 .,
I ... uIA:>. I

1 'IUI'I •
I t N"." I •
I IMU/L 1 ,

I:Ilt"l<
I:IUN"lc.
1 M(t;.iJ

t I'II./lI

,
I 01,-

I ::.lILlIll1
',vLf"'l E
, I ,v't 1

I 11'1 ... ' L I

1 ulS-
I I :>VI..Ilc.\!
I U 15- I ::tvl..l .. :>
I :>ul..llc. II ::'UM uf
I(M,-"", t:j(ul.::.fl-
I Ill.. 1 I TUlot'< T::. J

I 101 .. 1 L I 1 1,.. .. 11.. I I

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

LIlli .. I .... (urll luu .. O

Nl.....1 I eo. I~

fLDLI.l~

...... 1< lb. I~

..... N Lb. I L

.. Oil "'::>. 'I

,"VII Va. II

"ull ... "'. I I

i'<UV "''r. II

NVII u". 11

tiOV u'I'. II

,,"UI/ u'i. II

hUV 1 U. I I

.. uv • O. I I

NUll II. II

Null I I. I I

f c.l> "I. I ~

"01/ ... !:o. I I

JvL '''>. 1 i:

Val ..

v",.lu

U.. )V

122u

10''''

ll,V

u'tOu

1.191L1

LI'tv

V)'tU

tblll

IUOJ

I"v:.

II"!:>

Iv.H

I j l::t

1,.;(1

2

,

2

J

J

J

J

J

J

J

J

J

,
2

12.b

I L. 2

"I J. 1

,..

• J

oJ

• J

.J

.J

oJ

.J
,.2

oj 1100
.... bUU

'+II.OU
"'+aOll

"2~uu

.. 2200

JlbOO
.J700V

I ti2UC
.JltlUO

IVIUu

"UuUu

"IJOO

"OdOO

~o~ou

.lHOU

"1"00

"u.lOu

L21.1vU

2lJUO
JJ'iuO

,,11 CJO
L130U

"'UUU
"'uOU

.... vuu
"6JUU

"b.lull
"IeoauO

II .. lJl,l

.Jb70U

,ll 00

leu.v

I 'iLl.O

19u.(J

~lu.O

20u.U

LUU.V

IIOI.I.U

luOv.1.I

L 11.[ l/LJ

Llhl I .. .i

"31.1.u

"lu.O

s,6U.0

s,lu.U

LI"l ,/"'u

. 295·

a"Uv

91UU

J/UV

'hJU",

)'rUU

3/0U

"00'"

'+IOV

JaOU

",UI.I

I"

10 7

1 "

1 "

".
".
"0
1 "

,,9

0>0

oou

''0
9YJ

Ilvu

Iluu

I"' ......

<7u

IUuU

1:.",11",

• avUU

"LVU

.. !:>uu

luuv

a"uU

"bULl

auUU

olU ...

a7"'1.1

l'IUu

,/oo"'U

.l a I ......

Illuu

I j .. u"

l,,~ ... u

ILuUu

I""uu

1 .. 1uu

I.J~U"

i~"IUu



- 96l-

1)1)<l8 r Q"6 ,
1'1'10('7 nnnri £1"61 • ' I "nC'l 0°"1""6 0 0 "67 nnOtr- .. , ('I06n ., .. ,

'"
£10"1." 0°6'

nOt"r £In"",. /'II'\(Z ." £10"1 , n·"~ltl CO"?h ""ZIo" ." Z cOOl " ." "<

--_._---
nl~ ]111'

('In"hC; to [ I

oonlo c .. , 0<;£11 " ." .I"':l~

.~.--_..
ZOO ]I.ln

oocor p' 61

OO'He' ,. Z C;,,~., " ." '"
OI1"ZI, l°<;1

1"1"0"7 ",.,n." .,07Z .C, no" ... oonnOl nonlor nnc;zt- ,. , "11>('l " ·Of .,.
oo"r", Z 'Z'
OOl,lh .. , nnllo " '1" P':l~

0<)<1(1- ,.°ll
l"""'07 "i"I""1 no ... , ." £In.,,, ("""071 o·nl,r nnhr .. ,. , Z coo,. " .. , ."

1)010['; I of'
nnnol 01"1 0 7 " , .,onn, o'nOZI n'op, nolo' C ,. Z ,.z"" " ." ,nr

1"1'-""" r 00'1<>1 '10e7 Of' ""'''fl I
""Of'", I n'oll, nor I c I • l I

nn""" < • , nlln II ." '0'
--------'0, J'll'

n"':ln~ll~") onl '~I'

not! ..

nn"c ..

..
,.

Z

,
c;ro:;.,

(I'i£1

rt °"1 loldY

7' '01 IH1N

f 1/"'1"" , f'/"l1'l I 1""'1.1 1 I f 1 l')l,j I I 11'''1.11 , /""'1.11 I f' I" WI I 1 0 ",' I I 1(" "'.1 ":ll~ I I'll I C; 1 -:lW I I I ",n II )l"rn
, <: ."""1 , r " I

, IlonSl , If,,!'''' I I ~"""II I I'H!1 , I.' I , ISI')I-lW , I-ll<l"'!O I I I "_ll~~~)I"'Inl~n'~)1 "'!l'I':lln~1 "'Il"~"<'l I \.j(1I <; I W(1IS I WI1I)''')1 -"I'I)! W I I I I I "'II ......
jO I.If\C 1 I n"'l~'n<: ,

I')l~'(l~ I -~,,),q I -~" 1l'.. ..l I -J"I"."" ,
n]~,oC 13)'i'l'I,,,nl I , I

c(ll,f\<; I -<;, .... -~ "'.. I. I.In""~SI n"'l~'C'<; , .<: 1" , _"In, I I I I

"l~'''''<:
, , , I 1"I"1~'r'I~ , -510 I "1 H '']<1<: , I I I

_SIn I I I , ~Sll"I I , I , I I I

-------~----------_._-----------.-------------_._------------------------------------------+----.-------------.--
CJ<;l'''~'I' '.1'1.1"11.11

l"I"'! .... NI!"ln' __(/b. ~.,~ 7tAt C~'I'll Nl1'l''I'

'l~'I'nl~"'I 5"'1'",!n~ "'11,11 Nt ~~I". jO lll''I'n~--)p 3'0'1"



-----------------------------------------------_._---------------------------------------------------------
• • •
• ld~- • .. l~-

•,
• :>01.\1. .... II.~- • ... 11. 'V .. • ,,,1. ~ll.o • l.>V I IUr ,

• .. L .... "I- • ~OL .U.. , Iv, "I. , ul.-t'U:> I • I L"\.<- , ."I~L ,)l.-t'u~.I •
.)~'l , .... Il • ..... ;, .... 11..1 ,.k:>[I;I ... , "" ... lhl .... "'IVI1 'I.."U"IUf1 ( .. iI"I .. I1 •

Uf • • • \.<1."'1" • I .. L J , 1,,:>1 •
, .. , I • I .. ; • • 11,.1.01 • 11.01 • H.. lH ,

... OLI.L(II"" III"'I.I:>lllllI'LTtl<:>J' I "'\.oIL' , 1 ....... 1 L I , I u\.oIL , I ,v",I"", I I V... I ... " I U.,/ll , 1.1",/(,., I I

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

:>t.P l", I ~

;'LP ~U, J,;.

,u- I". J L

:>LI" ''', ,,;.

IL .....

·,

"

"

L I •• t J ,,]

,

u

u

..

..

, , ,
•,

",I~-
, , ,

•, :ou .. ~l.-t. • (J 11'11.. 1,1/. :0- , "'vT'Ul"! , ._ 1.,;- , ....Jl 1U.' ,
• L 11., u- ...... "u- 5(J ... ~l ... • lui AL u .. P .. 5ITI ~i.lL\t", , 1 .... I .. L , l./I.l-",:> 1 I I

,)"fl:- • 11, \,1.1
"" " 1

(.Vt. .. LJ , ... v ..... L r It-o .. LT , ....,"t'i:.c , .. vi P .. " , LU,",I"<.'-. ,
" •

, , ... 1,.1"' d. • Ilk' , I ~" I , 'I,.VI • l .. vl 1(.\,01 , '(l'l , lll./ 1 , l Lui ,
luLLLlllu" I • 1111. 1 :> I T I. I I lit. r tk:> I I {u ... ' .. I I (u .. 11. • I (u("IL I I 1","'/1.' I 1"1,, .. "iii I (v ... /L II ,,,, ... 1 .. I I 1 ... "'I .. <"l11

LI ., >,
--------

>or d. " 1 L 0:: ... • J U ,,
·, ,

>cP " . " I .. u ... , .. ,
LlhL .u
--------

>cr .". ' ... i.:> ,
• J

:.l P .u, " ... <;Z" "
, , U '"

Llnl 1'1/

--------
>c' ", "

,", , , •
>c' ", " I .. u::. " U ,

L ','I.. ,"--------
,cP ". 7, 1 .. 1.>:> ·, u

- 297-



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

J"rl.-
Of

\..OLLt.\..ll .....

I , , , , I, , , I , ,, ... l~- I L:lul TI,I" I LlIS- , .. uT'UM , DIS- ",uTTIJI" ,, 'VL.'1LL. I Ut. ... LJ~ II I :'OI.YLV , ,1,1 IAL ,)t-PlJ~lil :>OL~I.-'" iv TAI. I,ld'O,1 T., l ~ ... ,. 1 .. 1. I 1..1",.11./1.-1 t"Ull , ' ......., lr<url , LI.-"LI 1.1.-,,'; Lt. ... U ,, I I IJt-P Itl , I cr" I , 1(.'. , , It I:. 1 , It L I Ifl.- I , O'l> , , It'l>l (Pdl I
IIIHl.-I,ITt-llhI.-TLK:>JJ CIlu/1.11 IOu/GHII IU"/L.II (U"/I:. I IUG/G''iI I I u"/L j • { .... "'/L' I U"I bl" I I

:>c.... I'i'. 1 L

,

ILU,",

uVL:> It:

,
IJlh

",.,

• J

• J

• J

v

I. i r.E. I .. L

v

I <.>GulJ

v

v

I I , , I I, LlI,;>- I l.-I'- I , "U 1 TUN I ..,1:>- u ..JI T.1, I I ,,1"'-
I :,vI.V,-U I ,;>OI..VLU , ro I AI. , .. lr-O' I I I :'uL~l:.u r U lAL. "Lt'U:' I r I u 1 s- I :. .. L.c. ...

I L J 111- ,
,~ .. "'- I ,., ... t.- I "'Af.I- I ... E.,,- r.t. K- .1L",- ::>UL_l..u I ~ I ,",U',-

....... tL I 'V. , u .... "lSt. I .......... t.';>t- I ' .... "t.::>1.- I lUI, Y L.U'" ....... , I "IC"L ... I I I u~.

VI I I , l.IlP r1l , CL.ll , I.,hl I I"''''J , C,.1., I \Hul I ( ...... 1 I n .. I , Ir,! I , t"r<!
(.ULLt.(IIU,,- .TIH ... 1SlitllMI.-Tl~::'11 I \Jul L I I (u"/LII CUlo/LIl (U .. I ... 11 j 1 t 1,1 ... 1 L I I 11,110 IL 1 t ..... IC,t". IUG/LIl IU""LI

L I:'IL :.J

~LP I~. Il. 2

I",UU

ILl. ..

...... l.:> I L

I .2

• J

• J

I.V

l'v ,V

L I ue I'" l.

.,

.u

o'luU

::>l P J '1. I.!

IJlJ:> ,
• J

·298·

,dUO



-------_._---------_._-------------------------------.-.-----------_._-------------.-------------------.---------
I
I
I
I

~AT~ I

OF I I I ut. P TH I
LULI..t.(lIOtl 11IKtl~ITlIIKlT£R',1

I

I
01 5 ~ I

~vlVt.U I TOTAL
lltoC I l1 .. C
UNI I ClNJ
COu/Ll1 IU(,/LJ

I
I

60T 10K I
0£1-(l51 I I

Z Jr~C I
Cl to I I

I Ul.>IGliJ I

L I ,,[ "-_._----

>EP IV. " I L2, • J •·, I1U

>t.P ... " 1.(01.1 V I .2 I>U

I..''''l 'u
--------

HP '". " I02~ 2 • J V

,,;:p ,U. " U"'2~ " • J "
1..1"'1:. '"--------

::,lP ... " II~:> 2 oJ •
HP ... " I)u:> ,

• J >

·299·



zt <;76"

,-

7 -

on-

M-

no -

M-

'0 -
,

no-

,

7 -

7-

on-

on -

00-

on-

00-

,
on-

-ODE -

00-

00-

M-

'0-

no-

nn-

, -
,-

,-
,-

,-
, -,
,-
,- ,

,
,

,

,
,
,

c:nt!

"'<;'1

<07"'

I"nlf

or' ,

<:OZll

nOli

Z l • 61 d":lc:

7/ • ~ I d""<;

rt 'n7 .no:

ZI ' ... " d"'u;

7£ • '''' d~C;

\I • 0::;1" ~ n",

,., '", <11<:

II • C;'" ...... .,

I f<'l" /,,"' t '" I"" 'I I f ~)l/"fll , ,,,,,"In I • I ""/''" I I I ,/<)n I I f 0))1 ,<'In I I I '/'}(\ I IIc:Xl1"'h'l I"'1J 1<;'''lW!l' "'''11)'''0), \On,,,,, , "n,"" , N , .. ..,,, ~ , "'1"a N
'

,
"""" , "'1>1/"1 , ,00 , ,on , "itd""" , I I '"I -wl,.1-''' , ·'11.1"11." I I IS!').!]" I '''l"t I _",n I -'"HO '115('1-nn I ,,, I nl , I I , 11'(('

, IIC.nd'V' I 'VI"I , loll'll I eel , 'II C::O .I""" , 1Yln1 I we IIOP I I , I ,
I 1011"1\"<> I , I Wnl loa , I I I I , I, I I , I I I I , I I I
I I , , , , I I , , I I

n-7

'-6

M-

on-

no-

no-

on-

on-

,-

on-

00-

no-

nn-

00-

,
00-

0- -- no- ,- , <;nl'"l 7l - 6' -"0- -- nn- ,- , c;o;l' 'l - 6' -"
--------
'" '''''1

0- -- nn- ,- " C i'M) 71 .... ,. doC;

n- -- on- ,- , <:7"" 71 'n7 d"<;

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

0- -- no - ,- , nOZI " - 6 I -><
0- I > -- ,. > -- ,- I , nrll " 'C;" 1\1)",

n- -- no- ,- , elll 71 - 6' -><,- , -- ,-, 7 "'0 II " • c,n """"

--------
" ]"",

I ("I'II')nl

I JOn
111<;0"'""
I wOltn",
I,

11'/"ln l
I 1"1"1
, lYln!
I

I
I,

I f~'lI/"n I
, (l00

1115:1''''](''1
1 wOlin"
I
I

I

, f 1/"" I
I non
I ''''ln1
I
I,,

I 1<)'<I,"n I

I 3""'''
I ->10""0
'11C;0~1n

I wnlllJa,,

I I "qn I
, 3NVO

t -~O'''''
I ,,, Hll
I,,

I I q)l,nn I

, N 1>"'''.
11150.1'10
, WOllOP
I
I,

"""11"'1
, N 1101(1'"

I '''101,
I

I,

tl~~111WII'11~11~11'

I "'1.1 J'1 I I I
I t I I
I I I ,
, I 1 I
I Itt
, I J I

t.jn'111"r))

'"ll"n

5'15A'VNV 'O'~I~N'W ONY 3nl)TI))~N'

(/~I ON" 7161 ~NY3A MJ1".

'A~yn153 5))lnN ,HI NT ~llY~ JO All'yn~--38 11ewl



-------_.~----------------------------------------------------~--_._--------------~------------------------- -----, I , I ,
I I

I I .,0 II 0" I , , , I
I 101,1; .. I O£ ... u::.111 , I lUI .. \. I I
I Mt. ... I A· , Mt.rIA- I I "Ullu" I luT .... ,.,(l"~L I u 1 AL I I V I... L I

",All I (ULl"i" I (,,\.UrI I r UrAL I vl'" U::' 1 1 I "''''1111· I r A" A- I Ii" .. A- I u j Al- I
Uf I I I ULPIM I lPUAILI(1 t.Pu~lut.1 I.. I NU ... t.t.) LI"O","t.1 I H 1Uf'< I 1 M I U,i I r" I u,. I I rlu,~ I

(UU.. t.I.l !!ow 111"t.ISllt.IO,t.rt.t'I::.ll l V .. 1 L I I I Uu/" l> II I v",/L' j I uu/" ... J I I U .. /L I I (uu/Lll I uul \. I I i U"'I \. II

--------~--------_._-_..---------_._-----------~---.-.---------_._-----------.-_._-------------------------.-----

f'<uv ... :>. II

'.uV I.";. I I

llUU

II ~u

I.i!UU

1 ,., <

<

.uu .Uu

.uu

::,EP "-U. IL

:'t.P I Y, I~

IU:i::. if.

uYl:> 14:

II ~:>

13U:>

.uu

.uu

.uu

.uu

.uu

• uu

.uu

.uu

.uu

.uu

.uu

I I I I I I I

I I I I I , , I, , I I I , I I, , ..ul TO" I .. UITurl I , uu II Uri I I t>V I T UI'I I
...... ,1:. I Iv, ... L , IH;.t'IJ.,;ITI lui .... Ut.""'''; 1 r I luT"L I l.<lt'u~ I I I TulAL , uLi"U::.1 T.

Uf I I I uc.prl'i I pt, , ",0 I ~,'l-Ll l,'l-u I L. 'i ,";-1 • .:, 'I ,:>- r. ::oILva;: .. , ::01 .. Vt..( !

l.UL\.LC r I Vf. 111"t.I::.llLII~lfc.r1::.11 I u ... /L I I I vb/"G II tv ... /LI I UbI" ... ,. IUu/l..1l I Ub/I\.G, I I Vb/l.. I I I ub/",,1 I

IIoVV u::'. II

::'t.i" I Y. ''''

Illlll

IIJU

liUU

1 <

.J

.,

.,
.ou

.u'

.ou

•• u

.uo

.00

• uU

::'Lio> l'i. ,.:

~lP I 'i', ,.:

I ... i':>

uYl::. IL

II""

IJU,

.J < .. .uu

.00

.00

- 301 -

.uu

.uu

.uu

.uu

• UU





Laguna Madre Estuary

The Laguna Madre estuary covers an area of about
640 square miles (1,660 square kilometers) and consists
of the tidal parts of the Arroyo Colorado and other
tributaries, upper Laguna Madre, Baffin Bay, lower
Laguna Madre, Brownsville Ship Channel, part of the
Intracoastal Waterway, Port Mansfield Channel, and
Brazos Santiago Pass (Figure 10). At mlw, upper and
lower Laguna Madre and Baffin Bay are generally less
than 4 feet (1.2 meters) deep, but in a few areas are as
much as 10 feet (3.0 meters) deep. The Intracoastal
Waterway, Port Mansfield Channel, and Arroyo
Colorado are about 15 feet (4.6 meters) deep; the
Brownsville Ship Channel is about 40 feet (12.2 meters)
deep.

Water-quality data (Table 9) were collected in
September 1972 and May 1973.

The changes in line numbers to facilitate computer
storage in the Texas Water Oriented Data Bank and to
provide opportunity to coordinate data-collection sites
among all agencies are shown below. New line numbers
are used in Table 9 and on Figure 10.

All data collected prior to the changes in line
numbers are stored in the data bank under the new line
numbers.
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OLD

1
2
3
4
5

6
7
6
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
26

Laguna·Madre Estuary Change
in Line Numbers

NEW OLD NEW

10 26 263
23 27 274
34 28 287
44 29 297
53 30 301

64 31 313
74 32 320
82 33 334
94 33, 342

107 34 343

119 34, 348
125 35 351
134 36 364
146 37 370
157 38 376

163 Gulf of Mexico
173 39-site 2 902-site 95
188
194
203

217
223
233
247
258
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EXPLANATION

Dolo-colleclion line number

Oato-colleclton sile number
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263
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~fhLlJPP£RLAGUNA
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247
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'H--Jij~4 Yarboroogh Pass
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Figure 10

Data-Collection Sites in the laguna Madre Estuary
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TAIH.E 9A--IiIUALITY Of .AH.R 'H THE LAGUNA "AORE lSTUARY.

WATER YEARS 1912 ,HO 1973

FIELD OETER"I A TIONS-_._---_._._-------_._-----------.-------_._-----_....._---.---_ ....---.----- .._- .._-----------------------, I I , , , ,, ISPECIFICt , , , ,
I ICONOUCT-I , , , I T"ANS-
I lANCE I I lOIS. I IPARENCY

DA TE , I(MICRO· I TEMPER· I I SOL ... EO I PEHCEtH TUR- I SECCHI
Of , , , DEPTH tP'lHDS) IAlUkE , I OXYGEN , SAlUR· 810 i TY I OISK

COLLECTiON ITiKEISITEllKETERSlltFIELOI !lOEG. '" PH I (K"/L I I loTION tJlU) I IC")
-------_._------------_._--.-------------------._----------------.--_._----_._-_._---------------.-----.---

LIME '0--------
SEP ,.. " ill, 3 03 '16000 28.8 •• T ,.. '" 3S "'.S ,.'000 27.6 •• S ••• 133 30

3.0 ,.7000 28.7 ••• a•• I" 2S

••• ,.6000 29.0 ••• 7 •• In "
H" " . 73 I 2i 5 3 03 52000 28.1 ••• •• 3 .3 " 76

I. S 52000 28.6 .. , .03
., 17

3.0 52000 28.0 .. , .. , " n
, • 3 50000 28.9 ,., ,.. .1 '0

.EP ,.. " 13,.5 , .3 ,.5000 28.9 •• 7 ,.. ISO 55 76
'.S ,.5000 29.2 •• 7 10.0 lsa 55

H" ;t,.. 73 1125 , 03 51000 18.3 •• S 7.7 120 " S.
I.S 51000 28.2 •• S 7. I III 30,., 50000 28.6 '.S 0 •• '0' 30

LINE 23-------.

SEP ,.. " IllS 3 03 "bOOO 29.'1 ••• 1't.1 no sa
,.S "6000 28.9 •• S 13." 20'
3.0 '1bOOO 28.8 .. ' 11.8 200

••• '+6000 28.7 .. , 11.3 I"... ,.8000 28.8 .. , 11.0 '03

"" " . 73 1100 3 • 3 S300U 2b.8 ,., •• "I. S 51000 2ft.8 ,., ••
3.0 53000 2ft.7 ,., ",., 53000 lft.7 S•• ..

liNE "--------
SlP ,.. 12 120S 03 't6000 28.1 ,., 7.' 118 IS ", .S ,.6000 27.1 •• 3 7.0 10' IS

3.0 '16000 27.8 •• 3 ••• 73 10,.. ,.6000 28.5 •• 2 ,.3 .. IS

SEP 20 • " 120] 2 " '10000 28.8 •• I 11.1 170 ,.
I.S ,.0000 28.'1 '.0 ,.. I"

"" " . 73 1025 , 03 SlOOO 27.5 ,. , S., " ,. "I.S 52000 27.5 ,. , •• S •• 12
3.0 51000 27.'1 .. , .. , 60 12
'03 52000 27.6 .. , , .a IS 12

"" " . ,.. 1010 , 03 S3000 17.2 7.0 IU'•• 53000 27.2 a.' 12'

Li HE "_._--.--

SEP 28. 72 11'10 , 03 .. 'tODD 28.5 '.3 11.9 '" sa
I.S .... 000 28.5 a.3 11.3 la'
3.0 '1'1000 28., a.3 11.9 la3,.. ,.3000 28.8 a.3 II." lIS

"" " . " 1005 2 03 53000 10.9 '.S I UO "I. S 53000 20.9 0" 10'
3.0 5]000 ZO.8 .. , ,.,.. 53000 26.7 .. , ,a

LINE 53--------
SEP ,a. " 1120 .3 <;:'000 19.3 a •• I,. ... 23' sa
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TABLE 9A--QUALITY 0' WATER 'N TNE LAGUHA HAORE ESTUARY,

_ATER 'fEARS 1972 'NO 1973--CONTINUEO

F I [LO DETERMINATIONS
-----------------------------------------------------------------------------------------------------------------, , I I , , ,, I SPEC IF IC I , , , ,

I ICOHDUCT-I I , , , TRANS-, IAHCE , , 1015- I IPARENCY
010 1£ , , uneRO- ITEMPER- , ,SOLvED IPERCENT TUR- , SECCHI

"
, , , DEPTH I"HOSI IATURE , , DllGEH , SATuR- elOlTl , DISk

COLLECTION ITI"EISITEIIKETERS)ltrIELOI IIOE6. ell PN , I"G/LI , AT I OH I.Hul , IC"I

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

LI HE S3 COHTIHUlO-------------------
SEP 28. " 1120 , .5 55000 29.0 ,. , 1308 222

SEP 28. " 1105 2 .3 55000 28.8 ,., 11.9 192,.. 55000 28.6 a. , '.0 ,'5
3.0 SSOOO 28.6 ,., ,., ,3>,.. S6000 28.1 'oJ .. , ,.,

"" ". 73 0935 2 .3 S3000 21.0 a.2 •• 1 '03 13 a.,.. 53000 26.9 a.3 .., .a "3.0 53000 26.8 '.3 ••• " 22
'.3 S3000 26.9 '.2 .., B3 ..

LINE "--------
SEP 21. " 15'10 2 .3 39000 28.9 a •• 1.' '13 33,., 39000 28.9 ,.. 1.' '"
SEP 28. 12 08'15 2 .3 38000 26.2 '.' '.0 11 '0 ",.. 38000 26.0 a •• '.1 .. "
"" 23 • 73 1'I2S 2 .3 61000 21.3 •• 3 , 02 3B,.. 61000 27.2 .., 1D3

LI HE "--------

st:P 28 • " 08S0 3 .3 38000 21." ,., •• 1 "0 ",.. 39000 27.'1 '.3 '.0 ,..
"" 23. 73 1530 3 .3 51000 21. I 5.' " ",.2 51000 27.2 •• 3 .,

LINE .2--------
SEP 21. 7Z Hi30 2 •• '11000 28.3 a •• '.0 .0 110 ..,.. '16000 28.2 ,.. ••• " ..

2 .. '16000 2803 a •• •• 0 71 aD

SEP 28. " 0900 2 .3 39000 26.9 ,.. '.3 " " ••,.. 39000 26.8 ,., ... 73 ..
2 .. 39000 20.5 ,., •• a B3 30

"" 23. 73 1'110 2 .3 56000 21.8 1 •• •• 3 '00 aD 2a,., 56000 28.2 1 •• •• 0 •• '0

LI HE "--------

SEP 28. 7Z 0950 2 .3 '10000 21.8 .. , 3.1 '13,.. '10000 21.9 ,. , ••• B7

"" ". 73 08'10 2 .3 51000 20.2 '.1 .. 2 " 23
, • 2 51000 26.1 1.0 10.

LINE '01--------

SEP 21. 7Z I'ISS 2 .3 SIOOO 21.9 a. , ••• " 25 ",.. S 1000 21.9 ,., S., " '0
2.1 S3000 28.S ,., s •• a' 10

"" 23. " 1331 2 •• 53000 21.'1 ,.. 1.0 '0' '0 "2 .. S6000 21.6 ... ••• '03 '0

LI HE "'--------
SEP 21. 7Z 1'130 3 .3 59000 21.7 ,.. •• 2 'DO 25 .,
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TA8LE 9A--gUALI TY .F «ATEf( " THE LAGUNA ".lORE ESTUARY.

WATER YEARS 1912 'N. 11l13--COHTIHUEO

.ATER TEARS 1912 'N. tIl13--CONTINUEO

FIELD DETERMINATIONS
-------------------------.-----------------------------------------------------------------------------------, , , , , , ,, 'SPECifiC' , , , ,, ICONDUCT-I , , , , TRANS_, lANCE , , 1015- , IPARENCT

OA IE , I I,. IeRO- , TE"pER- , lSOLVED IPEIiCENT TUR- I SEecH I
.F , , , OEPTH I"HOSI 'ATURE , , OXYGEN I SATuR- SIOIIT , DISK

COLLECTION l TIMEISIIEl'I'IETERSlllfIELOI I 10EG. '" PH , '''GILl , AIION I.Jlul , 1(",1

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

LI NE '" corliiNUEO---------.--._-----
SEP 27 • " 1'+30 J '.5 SIlOOO 21.6 8.5 •• 0 97 2S

2. , 59000 27.6 8 0
'

S. , 8T 2S

N" 23. " lltlJ J • J 52000 21.6 8. , 1. J '" JS "1.5 S2000 21.6 8.1 1.2 "2 28
20J SOOOO 27.8 8. , 1.2 III "

"" " . 1J 01108 J • J S2000 2e.6 8.0 5.8 8' 2. "1.5 S2000 26.S 8.0 5.' as J.
2. , 0;2000 26.5 8.0 5.' 82 "

LINE 125--------
SEP 27 • " 1'+05 .J 63000 28.8 8.5 ,.. 8J 81

1.5 61000 28.7 8.' 1.8 JI

J.O 73000 29.1 8.5 .0 0

N" 23. 1J 1255 • J 51000 21.0 8.2 5.' .. "1.5 51000 2e.S 8. , ,.. "2.' 59000 26.'+ 8.0 .8 I
J.' 68000 23.6 1.8 .0 0

SEP ~7 • " 1'+05 oJ 57000 21. '+ 8.' 5.5 8T 10 102
1.5 S1000 21.S 8.' ,. I 82 10
J.O S1000 21. '+ 8. , ,.. " "J.l 58000 21,8 8. , J.S " I'

"" lJ. " 12'+0 J • J SOOOO 21.6 8.2 .., .8 0 112
, .5 50000 27.6 8.2 .. , n 0
J •• SOOOO 27.'+ 8.2 •• 1 '2 I
'.J 50000 28. I 8.2 '.2 .0 J2

SEP 27 • " 1'123 • .J 57000 28.1 8.' 1.8 128 81
2" 57000 28.7 8 •• 8" I3J

N" lJ. 1J 12'10 • J 50000 26.9 '.5 ,. I 11 ..
I. , 50000 27.0 8.' ,.. as

LINE 132--------

SEP l7. " 1330 2 • J 0;5000 27.'1 8. , •• 0 " 101
, .5 5S000 21.'1 8 •• ,.. .. "J.o 55000 27, '+ 8 •• 5.5 " 10

••• 55000 27." 8. , 1.8 122 ,
LINE ,"--------

SEP 27. " 1320 .J ,+1000 2S,'1 8 •• ••• 132 9J.. "6000 2S." 8 •• ." "0

"" 23. " 1110 oJ 61000 2S.9 8 •• •• 5 11 23

"" 23. " 1115 2 • J '1S000 21." 8.2 •• 1 •• • '01
1.5 ,+sooo 21." '.2 • • 1 .. 5
J •• "SODa 27.'1 8.2 •• 1 •• ,.
'.J "6000 21.7 8" ..1 lUI 12

LlhE "5--------

SEP 27. " 12'10 .J '+6000 2S.2 8.5 '.J 128 AI.. 55000 28.3 8.5 8.' 131

"" 23. 7J 1035 oJ 51000 2So.1 8.0 SoJ 19 ••1.5 So3000 2So.5 8 •• ••• 10

SEP 27 • " 125S oJ 26000 26." 8.1 '.5 8T 0 131
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TABLE 9A--QUAlI Ty 0' WATER '" THE LA6UHA MADRE ESTUART,

WATER YEARS 1912 AHO 1913--COHT I NuED

fiELD DETERMINATIONS-----------------------------------------------------------------------------------------------------------------, , , , ,
I SPEC If IC I , , ,
ICONOUCT-I , , , TllANS-
lANCE , 1015- , IPAIlENCT

OATE 14"ICRO- I TEMPER- ,SOLvEO IPERCENT TUR- , SECCHI
0' , , , DEPTH II'1HOSI I ATURE , , OlTGEH , S"TUR- BIOIlY , DIS"

COLLECT InN IT I"EI SITEI IMETERS} I IF IELOI "oEG. ell 'H , 'MG/l) , AT ION I ... Tu) , 1"'I I

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

LI HE '" CONTINUED
-------------------

S" " . " 1255 , , • 5 53000 21.6 '.S 5. , 81 0
3.0 59000 21.9 .. , •• 3 '0' 0

'" 59000 21.5 .., ••• '" 0

H" 23. T., 1025 ,
" SOOOO 26.6 '.3 ,.. " AT

, .S SOOOO 26.6 .. , ,.. "3.0 SOOOO 26,6 •• S 5.0 "••• 50000 26.6 •• T 5. T ..
LINE I5T--------

SE' V. " 1230 , .3 33000 26.2 ••• ..S .. '0 "', .S !o9000 21.3 '.S ,., 72 '0
3.0 S9000 21.'1 .., ,.. 7S '05.' S9000 21.'1 .. , s •• .. '0

H" 23. " 1020 , .3 '48000 26.'1 '.3 s •• 87 • ", .s '48000 26.'1 '.3 s •• " •
3.0 '18000 26.'1 '.3 '.0 88 •
S. , 'ISOOO 26.9 '.3 .., " 21

LINE 163--------
JO' 0' . " 1100 .3 " 1800 26.9 .. , '0 TD,.. '13000 26.8 ••• '0

, .0 11'1200 26.5 '.S 30

5" " . " lOIS .3 38000 25.'1 ' .. ••• " 15 15'
I.S '19000 26.2 ••• S.3 " '0
3.0 59000 21.1 .. , ,., .. 10,.. 0;9000 27.2 .., ,.S AT '0

H" 23. " 091S " 'f'l000 26.0 '.3 ••• '00 '0 ", .S '16000 26.1 '.3 •• S TS '0
3.0 '16000 26.2 '.3 •• 0 88 ",.. '19000 26.3 '.3 •• 1 .. 170

LINE , 7S--------
SE' V. " 1100 .3 50000 28.0 ... S •• .. , 0',. , SOOOO 21.9 •• I S.' ..
H" 23. " 0930 , • 3 118000 25.9 ,.. S.S 81 ..

I.' '18000 26.0 .. , .. , ••
SE' " . " 09'10 3 .3 59000 26.8 .. , ••• ,os 15 '0'

I. S 59000 26.8 .. , •• 0 " IS
3.0 59000 26.8 .. , •• 0 " IS,.. S9000 26.1 .., .., TS '0

H" 23. " 0831 3 " '16000 26.2 '.0 ,., 10. 10 AT
,.S '16000 26. I ,.. ,., 10' IS
3.0 'f6000 26. I ,.. T.. '0' '0,.. '16000 26. I ,.. .. , " 2S

SE, V. " 1110 , .3 SOOOO 28.3 .. , •• S , 0' lOT
I.S 'f8000 28.3 .. , ,., III

"T 23. " 0830 , .3 '12000 26.2 '.3 .., " 30 81
, .S 112000 26.2 '.3 ... •• "

LI HE 188--------
SE' " . " 1020 .3 59000 28.2 ... ..S .. ..,. , S9000 28.0 .. , S.' "
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TASLE 9A··gUALITY OF WATER IH TH' LACOUIU MADRE ESTUARY.

.ATER YEARS 1972 'HO 1973·-CONTINUEO

FIELD DETERMINATIONS
-_._._-.---_._-------.-------_._---.--_.---_._---_....---------------------------------------------------------, , , , , ,

I I SPEC I F IC I , , ,, !CONDUCT-I , I , TRANS-, lANCE , 10 I S- I IPARENCY
DATE I ICMICRO- ITEMPER- ISOLVED IPERCENT TUR- I SECCHI

OF , , I DEPTH IMHOSI I ATURE I I OnCOEN I SATUR- SiD I TT , DISK
(OllE(TlnH IT 1"[ I 51 T£ IC"EHRSIIC.IElOI IIOEG. (II PH I I M6/l1 I loTION CJTUI , CC" I

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

1I NE I" CONTINUED
-------------------

H" 23. " 0850 2 ., 'f8000 25.9 7.' .., 7. 2S
, .2 '1&000 25.& 7.B ••• B7

SEP 27 • 17 1010 , ·, 57000 28. I o. I .. , B' 102
I.' 1'.0000 28.1 B.1 .. , B'
, .0 1'.0000 28. I B" •• 0 B2,.. 1'.1000 27.9 B" •• 7 .,

H" 23. " 07'fS , ·, 'f6000 2",.9 B.O •• 7 •• • .,
I.' '16000 25.9 B.O 0 •• .7 •
'.0 '16000 2,.9 7 •• .., ., 22,.. '16000 2,.8 7 •• ..B '00 '0

SEP 27. 72 103, , 0> SeOOO 28 ... B.. ••• .0 B.
I.B "'SOOO 28 ... •• I ••• .0

H" 23 • 7 ., 0800 , ·, '1,000 25.8 B.2 ••• '0 , 10 62
, .7 '15000 25.8 '.2 '.0 " '0

II tIE ,.,
--------

SEP 27 • 17 0920 ., SOOOO 27.5 B.' '.7 B' "I.' S I 000 27.6 B.' ,.7 .B

'.0 5 I 000 27.6 B.' '.B ••,.. 50000 27.5 B.' 0" .2

H" 23. " 0800 ., SJOOO 2S ... 7 •• '.2 ,. 76
I.' SJOOO 25.'1 7 •• '.0 7S

'.0 SJODO 2S. I 7 •• ,.. n,.. SJOOO 2".8 7 •• ,0> 76... SSOOD 23." 7 •• ••• BO,.. 55000 21.6 7.' •• B B'

SEP 27 • 17 09'10 2 ·, .. 8000 27.2 .. , .., BO 122I.' '18000 27.2 B. , •• 7 B'
'.0 5 I 000 27 ... B., ,.. OS,.. 5JOOO 27.6 .., ,.. ,.

H" 23. 13 0820 ·, 51000 25.2 7 •• '.2 76 "I.' 51000 25.1 7 •• '.0 "'.0 51000 2",.2 B.O '.0 ",.. 51000 25.2 B.' 7.0 10'

SEP 77 • 72 09JO , 0> 5JOOO 21'..'1 B.2 ••• BB , 0 '"I.' 5JOOO 21'..5 B.2 ,.B BB ", .0 5JOOO 21'..6 B.2 .. , B' 2S,. , 5JOOO 21'..2 B.2 •• 0 " 20

H" 22. " \625 ., "1'.000 21'..7 B.7 7.0 10' 61,.. 'f6000 26.7 '.B •• 7 '00
'.0 'ISOOO 26.7 B•• •• B '0',.. '18000 26.2 .. ' •• B '00

"" 23. L' 08"0 , ., '16000 25.7 7 •• ••• BO 'B
I •• 'fbOCO 25.8 7 •• ,., 7.

'.0 'leOOC 25.8 '.0 ••• B2,.. '11:>000 25.9 ... '.7 ..
"" 23. " 0730 0> .. JOOO 25.9 .., 7.0 101 II B'I.' 'UOOO 25.9 .., .0> .1 ,.

'.7 ""000 25.9 B.2 •• 0 BB ,.
1I hE 20'
--------

SEP 26. 72 17S0 ·, 51000 28.2 '.' .0> 130 , 0 ..,.. 5JOOO 28.1 B.' ••• ,n 10
, .0 51000 28.J B.' 10.S I" "
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TABLE 9A-_QUAL I n 0' WATER 'N TNE LAGUNA HAORE ESTUART,

WATER TEARS 1972 'NO 1973--COHTIHlJEO

FIELD DETERMINATIONS
-----------------------------------------------------------------------------------------------------------------, I , I ,

ISPECIFlCl , I ,
ICONOUCT-l , I , IRANS-
lANCE , 10 I S- , IPAREHCT

DATE IIMICRO- I TUtpER- ISOLVEO IPERCENT TUR- I SECCHI
0' , , , DEPTH I H.. OS I IATURE , , OXTGEN , 5ATUR- SIOIlT , 0151:

(OLl.ECT 10H l TIME lslTE: l(HETERSt IIF IELOI 1I0El>. 0' PN , IHG/LI I loTION I JTU I , (CHI

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

LINE 2D3 CONTI HUED
-------------------

SEP 26 • " 1750 ,., 5300D 28.3 8.2 ••• 13' '00

NAT 22. 7J 1630 2 .3 '1'1000 27.8 '.2 8.2 ," '0 sa,.. '1'1000 27.8 8.2 7.' ." '0
3.0 '1'1000 27.9 8.2 7.7 '" J8,.. '1'1000 28.2 '.2 ••• •O. '0

LI NE 217--------
SEP 26. " 1715 2 .3 51000 30.3 8.3 •• 8 110 3.,.. 52000 30.1 '03 ••• '0 •

3.0 57000 29.7 8.2 ••• .,,.. 57000 29.6 8.2 '.8 .,
"AT 22. 7J 1555 2 .3 'l6000 26.6 ••• ., J8

I.' '16000 26.5 ••• ••
3.0 '16000 2110.3 .., ",.. '18000 25.9 •• 8 .00

LI HE 223--------
SEp 2•• 72 1'125 2 .3 2000 30.0 7 •• ••• 7J

I.' 1900 30.0 7.7 '.8 77

"AT 22. " 1200 ., \1000 27.7 8. , '.0 SI .... 19000 27.3 8.0 I •• 20
I •• 2'1000 26.9 8.3 •• 8

"AT 22. 7J 1225 2 ., 7800 28.2 8.0 ,.. ., .... 15000 27.'1 7 •• 2. , J2

I.' 2"1000 26.8 8.2 ., •
LINE 233--------

SEP 26. 72 1518 2 .3 3000 29.5 7.7 ,.. " ..
••• SODA 29.2 7 •• 3. I "201 11000 29.If 7.7 .. 8
3.0 'l3000 30.0 7 •• .0 0,.. 55000 30.0 7.7 .0 0

"AT 22. " 1255 2 .3 16000 2S.0 8., 11.9 is' •••• 1110000 27.6 8.' 10.8 ,",.. 10000 26.8 8.' •• 8 77
2. I 22000 26.7 8.0 ,.. .,
, .0 30DOO 25.0 8.0 .3 ,
,.. '10000 2'1.3 8 •• .2 3

LI HE 2"--------
SIP 26 • " 1550 2 .3 1'1000 30.2 •• 1 •• 3 '" "•• • 22000 30.0 7 •• 3.2 ,.

2.' 30000 30.0 7.8 .8 12
, .0 60000 30.0 8.0 .0 0,.. 61000 29.9 '.0 .0 0

"AT 22. " 1325 2 .3 17000 27.S 11.2 is. .7,.. ISOOO 27.1 .. , '"2 •• 29000 25.9 3.' "3.0 '13000 25.2 ., •,.. '15000 25.9 •• 0 is

LINE 2sa--------
SEP 2•• " 13'10 2 .3 22000 29.5 8. , '.8 138 20 "
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T... IL E 9 ... -_QU ... lITY 0' .... TER 'N TN' L. ... GUN ... ""'ORE ESTU ... RY.

.... TER TE"'RS 1912 'NO 1913--CONTINUED

fiELD DETER"IN"'TIONS
---------------------------------------------.----_._------------------------------------------------------------

I I I I I I I
I ISPEC If IC I I I I I
I ICONOUCT-I I I I I TR"'NS-, I"'NCE , , 1015- I IP"'RENCY

O"'TE , I 04ICRO_ I TE"PER- I ISOLVED IPERCENT TUII- I SECCHI
0' J J , DEPTH I"H051 , ... TURE , I OXYGEN , 5 ... TUII- BIDITY , DISK

COLLECTION ITIMEISITElfMETERSlllfIEL.OI IIDEG. ell PN I 1 "GIL.l I ATION IJTUI , leM I

-----------------------------------------------------------------------------------------------------------------
LINE ". CONTINUED
-------------------

SEP 2•• 12 13'10 2 ,.. Ii'lOOO 28.7 8.2 ,.. •• 10
3.0 58000 28.2 8.3 •• 7 OS. •
'.0 58000 28.5 8.3 10.8 '" os

N" 22. 73 1'+ 15 2 .3 2'1000 27.5 8.' 120 61•• 2'1000 21.6 8.8 "', .2 30000 21.1 7.0 .7,.. '13000 26.1 ..0 .8
3.0 50000 25.3 •• 0 88
'.3 50000 25.'1 •• 8 os

LI NE ,.3
--------

SEP ,.. 12 1320 2 .3 59000 27.9 8 •• 8.7 '" 0 '"J •• 59000 21.9 8 •• ..7 OS. 0
3.0 59000 28.0 8. , 10.3 ... 0
3.7 59000 28.3 8.3 10.9 '70 0

"" 22. 73 13'1~ 2 .3 Ii8000 21.2 8.1 7.2 '0' .0 ",.. Iiaooo 21.0 8.' 701 '08 "3.0 '1aooo 26.1 8. , •• 3 •• "'.3 '+5000 21.0 8. , .., •• '0

!:!~L~!~

N" 22 • 73 1300 .3 '11000 28.U 8. , 8.' 12' • 8.
.8 "6000 28.0 .., 8.2 '" 8

N" 22. 73 12'10 2 • 3 '+'1000 21.2 8.2 •• 7 '00 12 ,.,., '+'+000 21.3 8.2 '.2 93 73

SEP ,.. 12 1230 3 .3 58000 21.1 8.3 8.0 12' '0 8',.. 58000 27.1 8.3 8.8 '" os
3.0 58000 21.6 8.2 10.2 '" 20

••• 58000 28.2 8.2 I I .3 '82 3'

"" 22. 73 1215 3 .3 '1'000 26.6 8.2 7.2 '07 8' ,.,.. 'laooo 26.1 8.2 ••• , 03 , 0'
3.0 "'ODD 26.1 8.2 .., •• 7.
'.3 50000 26.1 8.2 ••• 83 88

L.INE 287--------
SEP 2' • 12 1150 .3 53000 28.3 8.2 11.1 173 0 8'

•• 53000 28.5 801 11.0 172 0

"" 22. 73 11"0 2 .3 51000 23.8 8 .1 7.' 113 '0 7'•• 50000 2'1.0 8.2 •• 7 ••
.EP ZO. 12 11'10 3 .3 53000 28.2 8. , .01 '" • .7,.. 53000 28.2 801 7.7 120 •

3.0 53000 28.2 8.2 8.0 12' OS

"" 22. 73 1130 3 .3 51000 23.0 8.0 ••• 7. 3 ..I.' 51000 23.0 8.0 .. , 70 '0
3.0 51000 23.1 8.0 '.2 73 II,.. 50000 23.3 8.0 .. , 12 I'

SEP ZO. 77 I 135 .3 53000 28.0 8.2 7.3 'I' , 0 ..
I.' 53000 21.9 8.2 '.2 128 '0
201 53000 28. I 8.2 8.' ". lS

"" 22. 73 II J5 , 03 '11000 25.9 8.2 '.2 .. 21 ..,.. '16000 25.9 8.2 •• 2 .. 28
2.3 ""000 26.1 8.2 .., .. 31

LINE 297--------
SEP D•• 72 1110 2 .3 51000 30.5 7.8 .01 '03 "
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TABLE 'A-_QUALITY OF .ATER 'H THE LAGUHA "AORE ESTUARY.

wATER YEARS 1972 'HO 1973--CONT INUEO

fiELD OETER"INATIONS-------------------------------------------------------------.---------------------------------------------------, , I , , ,
ISPECIFICI , , , ,
lCONOUCT-l I I , , TRAHS-
'ANCE I I 10 I 5- I 'PARENC'!'

CATE II"ICRO- , TEPlpER- I ISOLVEO 'PERCENT TUR- I SECCHI
OF I I I DEPTH 1"Has 1 'ATURE I , OXYGEN , SATUR- SIOllY I DISk

COLLECTIOH ITIPlEI5ITEII"ETER511IFIELOI I (DEli. Cll PH , ("GIll I AT I ON (JTul , lC"1
---------------------------------------------------------------------------------------.-------------------------

L1HE 297 COHTINUEO
-------------------

SEP 0' • 12 1110 2 • .S 57000 30.'t 7.8 S.' .00
'.0 57000 30.3 7.8 S.7 97
,. I 57000 30.3 1.8 S•• "

SEP 28. 12 1050 2 ., 53000 27.6 8 •• ••• • 0' ." ,.
I.S 53000 27.8 8.1 7.' .19 "S
'.0 SlOOO 27.7 8 •• 8.2 .28 390

Hn 22. " 0730 2 ., '16000 2'1.7 8.' •• 2 8'
•• S '18000 2'1.5 8.' .., '0
'.0 'IBOOO 2'1.'1 8., .. , '0,.. '18000 2'1.3 8., ••• "

LINE '0 ,_._------
SEP 28. 12 1100 2 ., 51000 27.5 8.2 8.' .39 '0 "

• .S
SlOOO 27.'1 8.2 8.' .31 '0

'.0 SlOOD 27.'1 8.2 8.' 131 3S
S.S SlOOO 27.5 8.2 11.'1 .18 SO

"n 22. " 071S 2 ., '1S000 2'1.2 8.2 ••• " 81
, • S '18000 2'1.2 8.2 ••• "'.0 '18000 2'1.2 8.2 ••• ",.. '1S000 2'1.2 8.2 •• 1 "• .1 '18000 2'1.2 8.2 •• 1 "

LIHE '"--------
SEP 28. 12 10'10 2 ., SlOOO 27.'1 8.2 10.7 lOS S 97

,.S SlOOO 27.5 8.2 10.6 ... S
'.0 SlOOO 27.'1 8.2 10.50 .82 S
••• 503000 21.1 8.4: 10.3 1S8 S,.. 503000 27.1 8.2 11.1 17. .0

"n 22. " 07'15 2 ., '16000 2'1.5 8.' •• S " 78
•• S '18000 2'1.5 8.' .., "'.0 '18000 2'1.6 8., •• S ",.. 50000 23.6 8.' S.' ".. , 501000 22.8 803 S.' 7S
'01 51000 21.9 8.' S.O ..

LINE 320--------
SEP 28. 12 09'10 2 ., 2'.7 1., S.' '0 122

'.S 2'.6 7. , .0 0
'.0 30.0 1.1 .0 0

••• 30.0 1 •• .0 0
, .1 28.& 1.1 .0 0

"n 22. " 0'25 2 ., '1l000 26.J 8.' S.' 8. .OS
,.S '13000 26.0 8.' S.1 8'
'.0 '15000 25.3 801 2.' ",.. '16000 2'1.& 8.' •• ,
'01 "6000 2'1.'1 8.0 .0 0

••• '1&000 23.7 8 •• .0 0
13.7 50000 22.'1 8.S ,., "

LINE ,,,--------
SEP 28. 12 1010 , ., 29.5 1.' 97

•• S 29.5 1.'
'.0 2'.5 1.'
'01 29.5 1.'
'01 29."1 8.0

12.2 2'.'1 8.0
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TA8LE 9A--QUAlITY ., WATER '" THE lAGUNA MADRE ESTUART.

WATER TEARS 1912 AH. 1913--CDNTINUED

FIELD DETERMINATIONS-------.-----------------------------------.-.._-.---.._-.-_._-_._-.-------.._-------------.---------------------
I I I I I I I
I ISPEClfIC' I I I 0
I ICDNOUCT-I I I I I TRANS-
0 lANCE I I 1015- I lPARENCT

OA tE I II"I(RO_ ITEMPER· I ISOlVED I PERCENT TUR- 0 SECCHI., 0 0 0 DEPTH '"HOSI IATURE I I OXTGEN I SATUR- SIOIlT I DISk
COllECTION ITI"EISltE'IMETERSJ IIFiElDI I I OEG.

" I
PH I '"GILl 0 AT ION IJTUI I ((HI

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

LI NE J" CaNT I NUED
-------------------

HAY 22. 1J 0900 2 .J ~SOOOO 2~.~ '.J s., 78 7.
o.s ~SOOOO 2~.'I '.J s.' 78

J •• ~SOOO 2~.3 .., S.2 ",.. ~600D 2'1.6 '.J 2.'
,.

•• 0 50000 23.1 .. , J,' ",.. 51000 2102 •• s ,. I s•
13.1 50000 21.2 ••• ,.s .2

LINE J"-.------

SEP 2•• 72 1025 .J 29.3 7.7 "I .5 29.'1 7. ,
J •• 29.5 7.'
•• 1 29.5 7.',.. 29.5 •••

HAY 22. 1J 08'10 2 •J '13000 25.0 '.J ... •• J.
, .5 '13000 25.0 '.J s., OJ
J •• '16000 25. I '.J SoJ 7.,.. '18000 2 ~. I '.2 2.' "... :'0000 22.8 '.J J •• ",.. 53000 20.9 .., '.0 s.

13.1 53000 20.9 •• s ,.J "
LI NE '"-.--.---

SEP 2 •• 72 10lS 2
I ; ~ ll;j 7. , S.2 OJ S.7. ,
J•• 29.3 7.'... 29.2 ••• •,.. 29.2 ••• ,.. "

HAY 22. 1J 0820 2 .J ~SODO 250.2 ..J ••• •• "1.5 '15000 25.1 7.' s •• OJ
J •• '18000 2't.l '.2 J.' 59,.. 't8000 2'1.2 '.2 ,.. ••... 50000 23.6 .. , 5.5 ",. I 501000 21.2 '.J ,.J "13.1 53000 20.1 .., '.2 sa

LINE J.,- .. ------
SEP 2•• 72 1050 2 .J 29.6 7.' .,

I.S 29.1 7.'
J •• 29.8 •••... 29.9 •••,.. 29.9 •••

HAY 22. 1J 0810 2 .J 'tSOOO 2'1.8 .., •• 2 " 81
1.5 '16000 2'1.6 .., •• 2 "J•• 51000 23.1 '.J s.J 7S
•• 1 53000 21.0 '.J '.2 sa,.. S3000 20.9 '.J ,.J "13.1 53000 20.9 .., '.7 .,

LINE 37.--------

SEP 2 •• " 1020 2 •J 53000 21.1 '.0 10.'1 '.2 S .,
,.S 53000 21.1 ... 10.'1 162 S
J •• 53000 21.1 ... 10.8 I.' 5... 503000 21.7 '.2 10.'t ,.2 5,.. 53000 27.1 '.2 10.8 I.' IS

12.2 53000 21.9 '.2 10.8 I.' IS

HAY 22. 1J 07551 2 .J 510000 23.1 '.J • • 1 .. 16
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TA8LE 9A-_QUAL I TY .' .ATER ,. Tri' LAGUNA flAORE ESTUARY •

.ATER YEARS 1912 ••• 191J--CONTINUEO

flELO OETEltIollNATIONS
-----------------------------------------------------------------------------------------------------------------

I , I I I I I
I ISPECIFICI I , I I
I ICONOUCT-I , I I I TRANS-
I 'ANCE I I 1015- I IPARENCY

OATE I I'"I(RO- I TEMPER- I ISOLyEO IPERCENT TUR- I SECCHI., I I I DEPTH I"HOSI I AfURE I I OXYGEN I SATUR- 810IlY I DISK
COLLECTiON ITIMEISITEIIMETERSIIIFIELOI IIOE&. ell ,. I 'MG/L) I ATION 1•.lTU I I ICM)

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

LI NE 37. CONTINUED
-------------------

ri" 12. " 0155 2 , .5 SIOOO 22.7 '.J ••• 0<
J •• S I 000 22.0 '.J ••• 81
N•• 51000 21-1 '.J 5.2 71... 51000 21.0 '.J ... T•
•• I SJOOO 20.7 'oJ N.7 ..

12.2 5JOOO 20.6 .., N.' "I J. 7 SJOOO 20.5 .., 5.5 "
LINE J1b-----_... -

." lb. 77 09SS 2 ,.5 SJOOO 21.5 '.2 '.2 INN I. "J •• SJOOO 21.S '.2 10.0 IS' ".. , SJOOO 21.'t '.2 10.J '58 2... , SJOOO 21.li '.2 11.5 117 2.
11.6 SJOOO 21.J '.2 12.6 INN 25

• CT ••• 72 1010 2 10.'1 '16000 26.'1 .., ••• ..." 12 • " 10JO 2 'J 52000 21.9 ••• 5 .. 72 2 "1.5 52000 21.8 ' .. ••• 7. 2
J •• 52000 21.6 ••• N.' bO •... 52000 21.6 ••• N•• " 22

••• 50000 21.7 ••• ••• .. 92

LINE J82--------... II. " 1150 , :l B888 /I: I 1:8 I:~
..

!~
..

'01
J.7 33000 11. I '.0 ••• , .J NO

LINE "0--------... .'. " l'tIS 2 .J 1600 16.J 7.7 '.7 .. IJ

•• 1600 16.3 7.7 '.2 9J

LINE '02........_----." 12. " 0655 .. •• 52000 21.8 •• I ••• ..
J.O 52000 21.7 .. , •• 5 .0 0... 52000 21.2 ... 5.' 77 0... '502000 20.7 8.1 ••• 75 0

12.5 '502000 20.7 8. , N.7 .. 0

LINE 910.._------
." 22. " 07't5 .. 21.6 SJOOO 21. J 8.2 7 .. "
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TABLE 9a--QUALITT 0' .ATER I. T.E LAGUNA "ADRE ESTUART.

.ATER TEARS 1972 '.0 1973

NUTRIENT '.0 OTHER ENYIRONMENTAL CHARACTERiSTiCS
-----------------------------------------------------------------------------------------------------------------, I , 01S- ,

I , , SOL.YED , BIO- I ,, DIS- , , PHOS- TOTAL. ICHEHICAL.ICHE"ICAL.1
I SOL.yEO I TOTAL IAI'I"ON I A , TOTAL. PHORUS PHOS- , 01l:'6EN , OXYGEN , TOTAL.

OAT( , SiLICA INITRATE INITROGEHINJTRITE ORTHO PHORUS , OEMANO , DEMAND 10RGANIC
0' , , , OEPTH I ISI021 I I.' , ,., I ,., 'PI 'P I I 1800l , (COO) I CARBON

COL.L.ECTIO'" ITI"EISITEIIMETERSII IMG/LI , '"GILl I I"G/LI I '""Ll (MGlLI I"G/LI , IMG/Ll , (MG/L.I I (M"Ll
-----------------------------------------------------------------------------------------------------------------

LI NE 23--------
SEP lB. 72 1235 , ., ,.. .0 .00 .00 .00 .00 '.1 31.0 1 1.0

'01 ,.. .0 .00 .00 .00 .01 ,.2 '11.D 16.0

." H. " 1100 , 03 '01 .0 .0' .00 .02 • 01 ••• 1'1.0

••• •• 2 .0 .00 .00 .02 ." '.8 20.0

~!~~--~~

SEP 28. 72 1105 2 ., 1.' .0 .00 .00 .00 .00 '.0
••• 8.1 .0 .00 .00 .00 .00 .. ,

." H. " 0'135 2 ·, •• 1 .0 .0' .00 .01 • 0' •••.. , 1.' .0 .0' .00 .01 .0' '.1

L.INE ..--------
SfP 21. 72 15'10 2 ., 1'1.0 .0 .00 .00 .00 • O' 8.' 70.0 31.0

1.8 13.0 .0 .00 .00 .00 .13 8.2

." 23. " 1'I2S 2 ·, 1.' .0 .01 .00 .02 .10 801 27.0
I.' 1.0 .0 olD .00 .02 • 10 8 ••

L.I HE "--------
SfP lB • 72 0850 , ·, 12.0 .0 .00 .00 .00 .13 8.' 66.0 31.0

I.' 12.0 .0 .00 .00 .00 .12 1.'

." 23. " 1530 , ., 201 .0 .IT .02 .0' ." 2.8 11.0
1.2 2.' .0 .IT .02 .0' .23 I.'

LI NE "--------
SEP lB. 72 0950 2 ., ••• .0 .00 .00 .00 .06 •• 3 70.0 31.0

I.' 10.0 .0 .00 .00 .00 • 08 8 ••

." H. " 08'10 .3 ,.. .0 .08 .01 .03 .11 3.2 1'1.0
1.2 '.2 .0 .0' .01 .03 olD I ••

LINE 101--------
." 23. " 1337 2 •• ••• .0 .13 • 00 .01 .10 ,..

2.1 ••• .0 .IS .00 .0 , .13 3.'

L.INE 12'--------
SEP 21. 72 1'105 , 3.1 17.0

"" 23. " IHO 3 .3 '.1 .0 .11 .01 .00 .0' ,.8 8.0.., •• 0 .0 .03 .00 .01 .0' I.' 12.0

L.INE 163--------

JU. D' • 72 1100 2 .3 I.'
'.0 1.1

SfP 21. 72 10 I 50 2 .3 2.2 .0 .00 .00 .00 .00 I.'••• .8 .0 .00 .00 .00 .00 1.3

"" 23. " 0'1150 2 .3 ••• .0 .0' .00 .0' .0' 2.2
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TABLE 98--QU"'L I Tl 0' .... TER IN THE L"'GUNA ""ORE ESTUARY •

.... TER TE"'RS 1972 AHO 1913--CONTINUEO

NUTRIENT AHO OTHER ENVIRONMENTAL CH"'R"'CTER I ST ICS-------------------------------------------------------------------.-------------.-------------------------------, I , DIS- ,, , , SOLVED 0 iUO- , ,
0 OIS- , , PliOS- TOT"'L \CHEMIClLICHEMIC"'LI
I SOLVEO , TOTAL I ... MMONI ... , TOTAL Pl10RUS PliOS- 0 OUGEN , OXTGEN , TOT"'L

OATE 0 SILlC ... INITR ... TE INITROGEN1N1TRITE ORTHO pHORUS 0 DEMAND , OEH"'NO 10RG"'NIC
0' 0 , I OEPTH , (51021 I I HI I 'H I , IHI IPI I P I I I BOO I , I COOl , C"'RBON

COLLECTION ITIHEISITEIIHETERSII (HG/LI , I"COlLI I (''Hill I I ("(ilL I '"GILl ("GILl I I"(ill I , (MG/LI , I"G/LI
-.-----------.-----------.-------.-------------------------------------------------------------------------------

LINE 163 CONT I NUEO
-------------------

HAT 23. 73 0915 2 '.A S.O .0 .0' .00 .01 .11 3.A

LINE 188--------
SEP 21. 72 10Z0 2 .3 3.S .0 .02 .00 .00 .00 .7 H •• O,., 3.0 .0 .00 .00 .00 .00 .8 Z6.0

HAT 23. 73 0850 2 .3 A. , .0 .39 .02 .02 .07 ,., 11.0
1.2 A.S .0 .33 .03 .02 .0' I. , 15.0

HAT 23. 1J 0800 , .3 Sol 01 .22 .03 .01 .OA I. A '.0
, .7 3.S 01 .21 .02 .01 .0' ,.3 7.0

LINE I"--------

SEP 21. 72 09"10 2 .3 .S .0 .00 .00 .00 .00 2. ,
'.A ,.0 .0 .00 .00 .00 .00 '.3

HAT 23. 1J 0820 2 .3 , .S .0 dO .0' .02 .OA ,.7
'.A I. , .0 .11 .01 .01 .07 1.8

LINE 203--------
HAT 22. 73 1630 2 .3 3.7 01 ." .02 .01 .07 2.S

, .A 3.8 01 ." .02 .00 .07 2.0

LINE 223--------
SEP ,.. " I"1Z5 2 .3 15.0 .8 .,. .10 .,.

• '0 2.3 23.0 17.0
I. S 16.0 .8 .30 .10 .,. ... 2.0 23.0 21.0

HAT 22. 1J 1225 2 .3 23.0 2.2 .n .2S .SS .58 ,., 17.0 12.0
, .S 16.0 ., 1.30 .20 .,. ." 2.' ZS.O It .0

LINE "7--------
SEP ,.. 72 15S0 2 .3 19.0 .2 ... .0' .39 • '0 .8,.. 3.0 .0 .n .00 .11 .11 .2

HAT 22. 73 IH5 2 .3 15.0 , .3 dO ." .IQ ." , .S
, .A '.8 .0 .97 .01 .0' .11 1.8

LINE 279-----_._-
SEP ". " 1230 3 • 3 1.2 .0 .00 .00 .00 .00 .A 7.0 , .0

'.A ., .0 .00 .00 .00 .00 .7 1.0 A.O

HAT 22. 1J 1215 3 .3 , .2 .0 ." .00 .0' .0' 1.0 11.0
'.3 1.0 .0 • 10 .01 .00 .11 I.' 7.0

LINE 297--------
SEP 0 •• 72 1110 2 .3 .7 .0 .00 .00 •• I .OS 1.3

'01 .8 .0 .00 .00 .02 .OA , • A

LI NE 320--------
SEP ,.. 72 091110 2 .3 2.A .0 .00 .02 .00 .OA ,.S 16.0 21.0

•• 1 3.A .0 ." .00 • '0 dO .8 8.0

HAT 22. 73 0925 2 .3 .0 .0 .07 .01 .03 • 08 1.7 7.0 S.O
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TA8LE 98-_QUALITl OF .ATER IN THE LAGUNA "A ORE ESTUARY •

• ATER YEARS 1972 AHO 1973--CONTINUEO

NUTRIENT AND OTHER ENVIRON"ENTAL CHARACTERISTiCS---------------.-----------.-------------------------------------.-.-------------.-------------------------------
I I I OIS- I
I I I SOLVED I BIO- I I
I OJS- I I I"HOS- TOTAL ICHEHICALICHEHICALI
I SOLVED I TOTAL IAHHONI,. I TOTAL I"HORUS PHOS- I OXYGEN I OXYGEN I TOUL

DATE I SILICA INITRATE INJTROGENtNITRJTE ORTHO PHORUS I OEHANO I OEHANO 10RGANIC
OF I I I DEPTH I (S1021 I I"' I I"' I 'NI 'PI IPI I CBOOI I CCOOI I CARBON

COLLECTION ITIHEISITEI(HETERSII ("GIL I I ''''GILl I (HG/LI I I"G/LI (HG/Ll 'HG/L) I (""ILl I (H"/LI I (HG/LI

LINE 320 CONTINUED

"" 22. " 09250 2 13.7 .J .0

SEP 26. 12 10350 2 .J 2.' .0... I.' .0

"" 22. " 0820 2 .J .0 .0
13.7 .0 .0

.0'

.00

.00

.07.0'
LINE 376

.0'

.00

.00

.00

.02

.OJ

.00

.00

.02

.02

• 07

.0'

.0'

.0'.0'

••

I ••
.2

1.2
1.0

J.O

OCT 06. 72 1010 2 10.'1 I.' .0 .00

LINE 902

.01 .00 .02

065050 950 .6
12.50

.0

.0
.0
.0

• OJ
507.00
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TABLE 9C--gUAL ITT 0' .... TER JH THE LAGUNA "AORE ESTUART,

.... TER YE ... RS 1972 AHD 1973

CHEM !c"'L AN ... LYSES---.-------------._------------------------.---------------------.-----------------------------------------------, , , DIS- , , , 015-
ISpECIFIC! 015- , SOLVED , , , SOLVED, CON- , DIS- SOLVED ISOOIUM ., I 015- 015- , SOLIDS
10uCT ... NCEI SOLVED "AGHE- , POrAS- , BICAR- , SOLVED , SOLVED IISUI1 D'

O... TE 1II1ICRO- ICALCIUM SIU" , SIUI1 , BONA TE ISULFATE ICHLORIOEICONSTI-

0' , , , DEPTH , MHOSI , IC"" IMGI , I NA+1t I , IHC031 I 150'11 I I ClI tTuENTS)
COLLECTION ITIMEISITEIlMETER511 I LAB I , II1G/lI I"G/L I , '"GILl , IHG/LI , I HG/LI , I"G/LI I I"G/LI

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

LINE 23--------
SEP ... " 1235 J .J '+4200 370.0 1200.0 9200 "0 1900 11000 29~00... '17800

H" ". " 1100 J • J 5'+300••• 5'+'100

LINE 53--------
SEP ... " 1105 2 .J 5"800,.. 56100

H" 4:'1, " 0935 2 • J 5'1'100
'.J 54000

LINE ..
--------

SEP 27 • " 15 .. 0 2 .J 38600
1.8 38S00

H" 23. " 1'1250 2 .J 60200
I •• 60200

LINE "---- ..---
SEP 28. " 08500 J .J 38300 380.0 860.0 7'l00 23. 1'100 13000 23600

I.' 38700

." 23. " 1530 J .J UI881.2

LINE ••--------
SEP 28, 72 09500 .J 39600

I.S '10300

.AT " , " 0810 2 .J 507600
1.2 57300

LINE 107--------
." 23, ." 1337 2 •• 56200

2 .. 56200

LINE 125--------
." 23. " 12'10 J .J 501900

LINE 163--------
"UH D' • " 1100 2 .J '11800

'.0 .... 200 131

SEP 27, 72 lOIS .J 38500 HO.O 890.0 HOD '0 1800 13000 23700,.. 509000

." 23, " 0'115 2 .J .. 6600 .. 50.0 1200.0 9200 1T8 2800 16000 30000••• .. 8900

LINE 188----_._--
SEP 27, " 1020 2 .J 509000
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TABLE 9C-~eUALITY OF WATER IN TriE LAGUHA "A ORE ESTUARY,

.ATER YEARS 1972 AND 1913--CONTIHU[Q

OATE

0'
COLlEC T ION

, ,
ISPECIFICI
I CON~ I 015
IDUCTANCEI SOlvED
IIHICRO- _CALCIUM

I I I OEPTH I HHOSI _ ICAI
ITIHEISITEIIHETERSllll"BI I IHG/Ll

DIS
SOlvED
MAGNE

SiUH
IHGI

lHG/ll

I Oi S~ I
I SOLVED I
_SODIuM +.
I POl AS- •
I SIUH I
I INA+IO I
I I HG/L.l I

BICAR
BONATE
(HCO)l
(HG/L.)

,,
• DIS~

I SOlvED
ISULFATE
I 150'11
I IHG/ll

I DIS~

I SOLVED
OIS- I SOL.IDS

I SOL yEO I(SUH OF
ICHLORIOEICOHSll~

I ICll IlUEHlS)
I IHG/L.I I IHG/LI

------------------------~----~-----------------~-~------~---~.-~-~-----~-----~--------~-----------------------~--

LINE '88 CONTINUED

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

SEP 27. 72 1020 2 ... ,8900.., 23. 73 oa,o 2 ·) ..aaoo
, .2 "19000.., 23. " 0800 ·) "16100
1.7 "17300

LINE '"--------

SEP 27 • 72 09'+0 2 .) ,+1700

••• ,2900.., 23. 73 0820 2 .) 52100••• SHOO

LINE 20)
-----~--.., 22. 73 1630 2 .) 16500••• 'tuoo

L.INE 22)--------
SEP 26. 72 1"12, 2 .) 1'60 100.0 38.0 260 ". )00 '00 II ao

,.S 1980.., 22. 73 122, 2 .) 78S0 3100
,.S 23100 a..oo

L1HE 2"--------

SEP 2' • 72 1550 2 .) 11500

••• 60600.., 22. 73 112, 2 ·) 16300••• .. 7800

LINE 2"-... -- ...---

SEP 26. " 12)0 ) ,) ,8100 '+50.0 1'+00.0 12000 ISO 2'+00 22000 )8600,.. sa,oo.., 22. 73 121, ) .) ,0500,. ) 50500

LINE 2.7-_.... _----
SEP 0'. 72 1110 2 .. , 56200 '12•• 0 1110.0 11100 ". 2880 20300 36500

LINE 320--------
SEP 26. " 0'10 2 .) 50000.. , 5'+'+00.., 22. 73 0'2, 2 .) '+5000

13.7 '+9800

L.I HE 351--------
SEP 26. 72 1035 2 .) 51700

'.1 5'1500
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TABLE 9C-_QUALITT OF .ATER IN THE LA6UNA MADRE ESTUART •

• ATER TEARS 1972 AND 1973--COHTINUED

CHEMICAL ANALTSES

DATE

"COLLECTIoN

, ,
ISPECIFICI
I CDN- I OIS
IDUCTANCEI SOLVED
lIMICRD- ICALCJUM

I I I DEPTH I MHOS I I teAl
lTIMEISlTEllMETERSli ILABI I (MG/LI

DIS
SOL VEO
MACiNE-

SlUM
IMG)

IMG/LI

I 0 I S- I
I SOLVED I
I SOOIU" ·1
I POTAS- I
I SI U" I
I I NA.I(J I
I 1I"16/L I I

BICAR
BOHATE
'HC031
("GILl

,,
I 015-
I SOLvED
ISULFATE
I 'SO'll
I 'MG/LI

I DlS
I SOLVED

015- I SOLIDS
I SOLVEO IISU" Of
ICHLORIOEICONSTI
I tell lTUENTS I
I IMG/LI t '"GILl

LINE '" CONTIHUED

-------------------
"n 22. " OB20 2 .3 '1S"OO

13.7 S3300

LINE ".--------
OCT 0., 72 1010 2 10.'1 '16900

LINE '02-_............--
"n 22, " 065:' OS •• 53300

12.50 5'1700
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TABLE 9D--QUALITY OF WATER IN THE LAGUNA MADRE ESTUARY,

WATER YEARS 1972 AND 1973

SELECTED IONS ANALYSES

, , , , , , ,, OIS- , , , , DIS- , ,, SOLVEn , DIS- , , 60TTO" , SOLltEO , BOTTO" ,, ALUMI_ , SOLvED , TOT lL , DEPOSIT, CAD- , TOTAL OEPOSITI
OATE , NUN , ARSENiC' ARSENICI ARSENIC' "IUI'1 ICAOMIU" CAOMIU"I

"
, , , DEPTH , I ALI , IlS I , 1 AS I , IASI , I CO I , CCOI , ICDI ,

COLLECTION IT IME ISITE I (METERS) l CUG/LlI (UG/L I I ( UCi/Lil (UG/GMII IUG/LII IUG/Lll IUG/GMll

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

SEP 28. 72

SEP 28. 72

SEP 26. 72

SEP 260. 72

l lOS

08S0

1~2S

1230

2

3

.3

.3,.,

.3,.,

.3

D

o

o

o

o

o

0 0 , , I 0 0 0 ,
0 DIS- 0 0 0 , , 0 I 0

0 SOLvEo 0 TOTAL 0 015- 0 0 BOTTOI'I 0 015- , , aOTTOrl 0, CHRO- , CHRO- , SOL yEO 0 TOTAL 0 DEPDSITI SOLyED , TOT AL I DEPOSIT.
OA TE , HIUM , MIUM , COBALT , C06ALT , COBALT 0 COPpER I COPPER I COPPER I

0' , , , DEPTH 0 I CAI , ICRI , ICOI , fCO I , ICOI 0 (CU I 0 I CU I I I CU I ,
COLLECTION ITIHElSITElfHETEAS11 I UG/LII IUG/LII IUG/Lll IUG/Lll IUG/GMII I UG/L 1 I I UG/L I l IUG/GHI J

LINE 53--------
SE' 28. " 1105 2 .3 D

LINE ,.--------
SE. 28. " 0850 3 .3 0,.,

LINE 223--------
SE. a. " 1'f25 2 03 0,.,

LINE '"--------
SE, a. " 1230 3 .3 D
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TABLE 9D--QUALITY OF .ATER IN THE LAGUNA HAORE ESTUARY,

.ATER YEARS 1912 AHO 1913--COHTINUED

SELECTED IONS ANALYSES-------.._---.._-._--_....-------------------------._------------------------------------------------------------
I 0 0 0 0 0 0, 0 0 0 0 0 0

I 015- , BOTTO" 0 015- 0 BOTTOH 0 015- 0 BOTTOH 0

0 SOLVED 0 OEpOslTI SOLVEO 0 TOTAL OEPOslTI SOLVED , TOTAL OEPOslTI
DATE 0 CTANIOEI CYANIDEI IRON 0 IRON IRON I LEA 0 I LEAD LEAD I

0' 0 0 I DEPTH I ICNI I I eN I I IFEI 0 IFE I (FE I I (PSI 0 IPBI (PBI 0
COLLECTION ITIH£lsITEI,HETERsll OIG/Li I I UG/6,1I 1 IUG/LII I UG/l.1 IUG/GNII I UG/L1 I IUG/LI IUG/6NII

sEP 28, 72

sEP 28, 72

SEP 26. 12

SEP 26, 72

1105

0850

1'125

12JO

2

,

2

,

.,

.,
1.5

.,
1.5

.,

LINE 5,3

o

LINE 7'1

o

LINE 22J

070

o

JSOD

18000

o

o

o

o

,

2

0 0 I 0 I I I ,, 015- 0 015- 0 0 BOTTOH 0 015- 0 BOTTOH 0 0 015-
I sOl.VED 0 SOLvED , TOTAL , DEPOSIT, SDl.VEO I TOTAL DEPOSIT I 015- 0 SOLvED
I LITH- o HAH- I HAN- I 'UH- I HER- , HER- NER- , SOLVED I STRON-

DATE I IU" 0 GANESE 0 GANEsE 0 GAHESE I CURY 0 CURY CURY , NICICl.E I T I UH
0' 0 I I DEPTH I I LII I I HN I I IHHI I IMHI 0 IHGI 0 IHGI IHGI 0 (NI) 0 (SRI

COLLECTION ITIHElslTEllNETERsl1 IUG/L11 I U6/L I I I U6/L I J I UG/liiH II IUG/L11 IU6/LI IUG/liNII tU6/LII IUG/L I

LINE .,
--------

SEP 28, " 1105 2 01 180 50 6800

LINE "---... _---
SEP 28, '2 0850 , ., 070 " 7300

1.5 80 .0

LI NE 22'--------

SEP 28, " 1'I2S. '2 01 " " 1700
1.5 120 .0

LINE 2"._------
SEP 28. 12 J230 , 01 '80 " 6200
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TA8LE 90--QUALITy OF .ATER IN THE LA~UNA MADRE ESTUART.

WATER YEARS 1972 AND 1973--COHTINUED

SELECTED IONS ANALYSES

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

DATE
.F

COLLECTiON

I
I

I
I
I

I I I DEPTH I
I T IKE IS I TE IIMETERSII

I,
DIS· I

SOLvEn I
21NC I
I 2N I I
I UGh II

TOTAL
ZINC
12N I
IUG/Li

I
I

BOTTOM I
OEPOSITI

21NC I
I 2N I I

IUG/GMII

---------------.---------------------------------------------.---------------------------------------------------
LINE 53

SEP 28. 12

SEP 28. 12

SEP 2". 12

SEP 26. 12

liDS

08S0

1"25

1230

2

3

2

3

.3

03
1 ••

.3
1.'

.3

3

•

LINE 1'1

18

LINE 223

.0

LINE 21'1
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T ASl.E 9E--QUAl.1 TT 0' WATER ,. T.E l.A6UNA MADRE ESTUARY.

WATER YEARS 1912 '.0 1913

INSECTICIDE '.0 HERBICIDE ANAlySES
-----------------------------------------------------------------------------------------------------------------

I I I I , I I I I
I I I I I , I I I
I I , I BOTTOM I I , I I, I BOTTOM I TOYAl. , DEpOSIT I I 80TTOM , , BOTTOM I

DATE I TOTAl. I DEpDSITI CHl.OR- I CHl.OR- I TOTAL , DEPDSITj TOTAL I OEpOSITI

0' I I I DEPTH I Al.DRIN I ALDRIN , DANE I DANE I 000 I 000 I ODE I OOE I
COLLECTION IT IME lSITEllMETERSI I IUCi!L11 IU'I'K611 IU61'L II I UGI'KCi) I IUCiI'LII I Uctl'''Ci II IUCi/LlI I UG/KCi) I

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

LI HE 53--------
SEP 2•• 72 liDS. 2 .3 .00 .0 .00 .00

l.INE ..--------
SEP 27 • 72 15'10 2 I •• , .2 , '.0 , .2 .J

LINE "--------
SEP 2•• 72 OB50 3 .3 .00 .0 .00 .00

, .S , .2 , '.0 , .2 , .2

LINE 9'--------
SEP 28. 72 0950 2 '.S , .2 , ,.0 , .2 S.T

LINE '88--------
SEP 27. 72 1020 2 .3 .00 .0 .00 .00

LI NE 223--------
SEP 2•• 72 1'125 2 .3 .00 .0 .00 .OS

,.S , .2 , ,.0 '.I J.J

LI HE 21'--------
SEP 2•• 72 1230 3 .3 .00 .0 .00 .00
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TABLE 9E--'lUAlITY OF WATER IN THE lAGUNA "ADRE ESTUART,

WATER TEARS 1972 AHO 1913-·CDNTINUED

INSECTICIDE ,HO HERBICIDE ANAlTSES-------------------------------.-----------.-----------.----_.---.-------------.-----------.---------------------
I I I I I I I I I
I I I I I I I I I
I I I I 80TTO" I I I I 80TTO" I
I I BOTTO" I TOTAL I oEPOSITI I BOTTO" I TOTAL I OEPOSITI

OATE I TOT.U I OEPOSITI o I EL- I DIEl- I TOTAL I DEPOSITI HEPTA- I HEPTA- I
OF I I I OEPTH I DDT I DDT I ORIN I ORIN I ENORIN I ENORIN , CHLOR I OILOR I

COllECTION I T I ME. SITE I (ptE TERS I • IUG/lIl IUG/KGI. IVEt/LlI IUG/KGII (UG/li. I Uet/KG)I IUG/lI' IUG/KG)1
-.---------------------------------------------------------------------------------------------------------------

LINE 53--------
SEP 28, 72 IIOS 2 ·) .00 .00 .00 .00

liNE .---------
SEP 27, 72 IS'lO I.' < .2 < .2 < .2 < .2

LINE "--------
SEP 28. 72 08S0 ) ·)

.00 .00 .00 .00
I. S < .2 < .2 < .2 < .2

liNE ..
--------

SEP 28, 72 09S0 2 I.S < .2 < .2 < .2 < .2

LINE 18'---.----
SEP 27 • 72 1020 2 ·)

.00 .00 .00 .00

LINE 223----_ ... --
SEP 26. 72 1"2S 2 .) .00 .00 .00 .00

I.S < .2 < .2 < .2 < .2

LINE 2"--------
SEP 26, 72 1230 ) .) .00 .00 .00 .00
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TABLE 'E--QUALI IT OF WATER '" THE LAliiUNA MADRE ESTUARY.

.ATER YEARS 1912 ,HO 1973--CONTINUEO

INSECT ICiOE 'HO HERBICIDE ANALySES-.---_._-----------------------.-.---------.---.-----.-.-------.---.._-----_._-.-.-.---------------------...---.-, , , , , , , , ,, , BOTTOH , , , , , , ,, TOTAl,. , OEpOSITI , , , TOT AL , , ,, MEpYA. , HEpU- , , BOTTOM , TOTAL , METHYL , TOTAL , TOTAL ,
OAT£ , CHLOR , CHLOR , TOTAL , DEPOSIT 1 PARA- , pARA- , MALA- , OIAZ- ,

OF , , , DEPTH , EPOIIOEI EPOIIOEI LINDANE I LINDANEI THIOH , THIOH , THIOH , IHOH ,
COLLECT ION IT!KEISITEIIKETERSII IUG/LII {Uco/"GI I CUG/Lil IUG/"GII CUG/L I I IUC;/LII IUG/LII IUG/LII

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

LINE SJ
--------

SEP 28. 72 liaS 2 .3 .00 .00 .00 .00 .00 .00

LINE ..--------
SEP ". 72 15'10 2 , .8 < .2 < 2.0

LINE "_.---_.-
SEP 28. 72 0850 3 .3 .00 .00 .00 .00 .00 .00

, .S < .2 < 2.0

LlHE "-------.
SEP 28. 72 0950 2 ,.S < .2 < 2.0

LINE '88--------

SEP " . 72 1020 2 .3 .00 .00 .00 .00 .00 .00

LINE 223-.------

SEP 2' • 72 1'125 2 " .00 .00 .00 .00 .00 .OS
, .S .2 < 2.0

LINE 2"--------
SEP 26. 72 1230 3 .3 .00 .00 .00 .00 .00 .00
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TABLE 9E--QUALITy Of WATER IN TriE LAGUNA "ADRE ESTUARY,

INSECTICIDE AND HERBICIDE ANALYSES

I I I I I I I I
I I I I I I I I
I I I I I I I I
I I BOTTO" I BOTTO" I I 60TTOK I I BOTTO" I

DATE I TO TAL I DEpOSIT I TOTAL DEpOSIT, TOTAL I DEPOSIT I TOTAL I DEPOSITI
OF I I I DEPTH I PCB I PC' I 2.'1-0 2.'1-0 I 2.'I,S-TI 2, 'I ,S-T I S ILVEl I SILV(:U

COLLECTION lTI"EISITEII"£TERSII I UG/L I I lUG/KG' , IUG/LI I UG/KGlI tUG/LII lUG/KG I I I UG/Ll I IUG/KG)1

-------------------------------------------------------------------------------.-----------------.-------------.-
LINE 53

S£P 28. 72

SEP 27. 72

SEP 28. 72

SfP 28. 72

SEP 27. 72

SEP 26. 72

SfP 26. 72

1105

15'10

0850

0950

1020

1'I2!:>

1230

2

2

J

2

2

2

J

., <

.,

., <

03 <

• J <

oJ <

.1

01

.1

• I

• I

.00

LINE 6'1

.00

LINE 7'1

.00

LINE 9'1

.00

LINE 188

.00

LI NE 223

.00

LINE 27'4

.00

.00

.00

.00

.00

.00

.00

.00

.0 I

.00

.00

.00

.00

.00

.00

I I I I I I I I I
I I I I I I BOTTO" I I I
I I 60TTOl1 I I I TOTAL I OEPOSITI I !SOTTO" I
I TOUL I DEPOSITI I 80TTOl1 I ",ETHYL I "ETHYL I TOT AL I OEPOSITI

DATE I TOXA- I TO,U- I TOTAL I DEPOSIT, TRI- I TRI- I TRI- I TRI- I

0' I I , DEPTH I PHEN( , PHENE I [THIOH I ETHION I THION I TrilDN , THION , THION I
COLLECTION IT I"E I SI TE IIMETERSII I UG/LI I (UG/KG II I UG/L II tUG/KGII I UG/L I I IUG/KG'1 (UG/L 1 I (UG/KGII

-------------.---------------------------.---_._-----------.-----------------------------------------------------
LINE 223

SEP 20. 72 1'125 2 ••
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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 60-mile- (97-kilometer-) wide band along
the Texas coast are shown on Figure 11.

Tabulations of daily precipitation, temperature,
and other data are published monthly, and monthly
summaries are published annually by the Environmental
Science Services Administration in the series titled
Climatological Data-Texas_ For the period 1931-60.
monthly and annual data are summarized in two U.S.
Weather Bureau publications 11958. 1965).
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Figure 11.-locations of Selected Climatological Stations
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Streamflow and Water-Quality 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 often are reflected many miles
up tributary streams. Consequently. the farthest
downstream sites at which continuous streamflow data
can be determ ined are located many miles upstream
from the principal estuarine water bodies. The location

A, ,

,

I,
L~"'_'-''':1I ",LL£CY •-, .

l---.../'"'

I r~' N;e.,

TEXAS ! ...,
, -::4"1":;l'<

~9~5'
"'-U

of sites1 at which continuous streamflow and daily
water-quality data are available are shown on Figure 12.

The streamflow data for these sites represent
runoff reaching the coastal area, but do not describe all

Station numbers greater than 400 are abbreviated from the
U.S. Geological Survey numbering system. For example, the
two station numbers 08041500 and 08162650, in abbreviated
form become 415 and 1626.5.

"~-~-\"

:":""'>~
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, • ,. ~o 4:\ II _is
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EXPLANATION
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Ruoufcn Data lor Tuos'

Figure 12.-Locations of Streamflow-Measuring Sites and
Daily Water-Quality Data-Collection Sites
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of the flow from streams that enter the estuaries.
Intervening drainage, diversion for irrigation, return
flows, and evapotranspiration may influence streamflow
between the measuring sites and the estuaries.

Analyses of water collected daily at streamflow
measuring sites show the effect of geology and cultural
development on runoff from the drainage basins. At
times, however, return flows, evapotranspiration, and
lack of significant flow from upstream result in altered
water quality between the data-collection site and the
estuary.

Streamflow and chemical-quality data are
published annually in the U.S. Geological Survey series
Water Resources Data for Texas: Part 1, Surface-Water
Records, and Part 2, Water-Quality Records.

Drainage areas from which unmeasured runoff
enters the estuaries ranges from less than 100 square
miles (259 square kilometers) on some estuaries to more
than 10,000 square miles (25,900 square kilometers!.
Periodic measurements indicate that during some seasons
unmeasured runoff that reaches the estuaries exceeds
measured flow from the major tributaries.

To completely describe the quality and quantity
of runoff from the entire area between continuous
streamflow stations and the estuaries is not feasible;
however, representative data are collected periodically at
sites shown on Figure 13 and are published annually by
the U.S. Geological Survey (1972, 1972a, 1973, 1973a).

Some of the sites are not sampled regularly and
have no index number. These sites were numbered
consecutively, from 1 through 27, for this report. The
station names are listed below so the reader can identify
them in the literature. The data from the 27 sites not
previously published are listed in Table 10.

1. Little Robin Slough near Matagorda

2. West Branch Mad Island Slough near
Collegeport

3. Unnamed tributary to Oyster Lake near
Collegeport

4. Unnamed tributary to Matagorda Bay near
Collegeport

- 331 .

5. Willow Dam Slough near Collegeport

6. Johnsons Timber Slough near Collegeport

7. Turtle Creek near Palacios

8. Lunis Creek near La Ward

9. Keller Creek near La Ward

10. Huisache Creek near Lolita

11. Mustang Creek near Ganado

12. Unnamed drainage ditch near Point Comfort

13. Casa Blanca Creek near Inez

14. Marcado Creek near Inez

15. Arenosa Creek near Inez

16. Dry Creek near Inez

17. East Coloma Creek n~ar Port Lavaca

18. West Coloma Creek near Seadrift

19. Seadrift Creek at Seadrift

20. Guadalupe River at State Highway 35 near
Tivoli

21. Artesian Creek near Tivoli

22. Willow Creek near Tivoli

23. Sous Creek near Woodsboro

24. Chocolate Creek near Woodsboro

25. Melon Creek near Refugio

26. Paplote Creek near Skidmore

27. Gum Hollow near Portland
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Figure 13

Locations of Selected Water-Quality

and Streamflow Data-Collection Sites
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TABI.E lOA --WATER·Ql'AI.ITY RECORDS .·OR SEI.ECTED TRIKUTARIES, WATER YEARS 1972 MIll 1973

NUTRIENT AHO OTHER ENVlROHHENTAI. CIIA.IlACI'F,RISTlCS

DIS-
SOLVED

SPECIFIC M1MO- PHOS- TOTAl,
I NSTAN- CONDUCT- TEN- DIS- DIO- DIS- NIA TOTAL TOTAL PIIO- PIlOS-
TANEOUS ANCE PERA- SOLVED CHEMICAL CIlEMICAL SOLVED NITRO- NI- NI- nus PIIO-

DISCHARGE (MICRO- pli 11JRE OXYGEN pEnCENT OXYGEN OXYGEN SII.ICA OEN TRATE TRITE ORTIIO RUS
(P,.:'/S) MHOS) (UNITS) ('C) (MO!L) SATURA- DEMAND DEMAND ( 8102) (N' (N) (N) (P) (P)

DATE TIME Y (FIELD) (FIELD) (FIELD) (FIELD) TTON (MO!I,) (MoIL) (MoIL) (MO!L) (MG!L) (MG!L) (MG!L) (MG!L)

TRIBUTARIES TO LAVACA-TRES PALACIOS ESTUARY

1. Little Robin Slough noar Matagorda
1972
Oct. 12 1630 0.51 770 7'; 29.0 7.8 103 4.' -- 12 0,00 o 03 0,00 0,00 0.06
OCt. 17 1105 .44 810 7.6 24.0 6.1 72 -- -- -- -- -- -- -- --
OCt. 18 1315 .11 840 7.5 28.5 7.1 ., 1.2 -- 5.8 .00 .00 .00 .05 .05

2. West IJranch Mad Island Slough nOllr Collegeport
1972
OCt. 11 1730 4.1 720 7.6 27.0 7.2 80 -- -- 25 .1.0 .01 .00 .00 .06
Oct. 16 1730 2.4 740 7.5 29.0 '.4 '20
Oct. 17 1140 3.0 730 7.1 26.0 '.4 66
OCt. 18 1200 2.0 750 7.5 26.0 7.3 8' 3.0 -- 24 .00 .03 .00 .15 .15

3. Unnamed Tributary to Oyster LAke noar COllegeport
1972
Oct. 12 1340 .. 700 7.' 28.0 8.4 105 2.8 -- 6.1 .00 .00 .00 .00 .00
OCt. 16 1615 11 730 7.9 30.0 9.4 124
Oct. 17 1215 11 720 8.1 27.5 8.1 101
Oct. 18 1030 1.8 730 7.7 25.5 7.' .0 1.2 -- 5.0 .00 .00 .00 .10 ...

W 4. Unnnmod Tributary to Matagorda Oily nellr Co11el1:eportW
W

1972
Oct. 12 1500 5.3 700 8.1 -- 11.0 -- 4.0 -- 6.8 .00 .00 .00 .00 .10
OCt. 16 1645 .. 8'0 7.' 30.0 13.0 171
OCt. 17 1215 8.1 710 8.1 28.0 8.' 113
OCt. 18 LllS 11 730 7.5 26".0 7.' 98 1.. -- 5.5 .00 .00 .00 .08 .08

1626 Tres Paillcios Creek nonr Midtield
1972
Oct. 13 1000 12 860 7.' 21.5 6.6 78 -- -- 30 -- .04
Oct. 17 1500 7.1 1,050 7.7 27.0 7.' 98 -- -- -- -- --
Oct. 18 1450 8.8 1,070 7.5 27.0 7.7 95 .7 -- 20 .00 .00 .00 .81 .8'

5. Willow Dam SloUKh ncar Collegeport
1972
Oct. 12 1145 0
Oct. 17 1045 0
Oct. 18 1400 0

6. ,Iohneons T111ber Slough nonr COllegeport
1972
Oct. 11 1500 .41 500 7.5 26.0 13.4 163 -- -- 14 .00 .00 .00 .00 .04
OCt. 17 1005 .16 530 7.6 24.0 5.4 54 -- -- -- -- -- -- -- --
Oct. 18 1430 .08 Y 640 7.4 26.0 7.9 .6 -- -- 40 .00 .01 .00 ." ,33

1626.5 Cashs Creek noar Blessing
1972
OCt. 13 0830 1.2 800 7.3 23.5 5.5 55 -- -- 44 -- .30
Oct. 17 0940 .37 1,000 7.2 24,0 1.5 53
OCt. 18 1530 0

7. Turt10 Crook nell!' Puincios
1972
OCt. 12 1000 2.7 580 7.2 25.0 4.2 '0 .9 -- 27 .00 .02 .00 .00 .07
OCt. 17 0950 2.6 530 7.1 24.5 4.8 .. -- -- -- -- -- -- -- --
Oct. 18 0815 2.8 570 7.1 24.0 ••• 85 -- -- " .00 .0' .00 .20 .21

Soe footnotes at ond ot table.



T~IlI.E 10A.--W~TER-QUAI.1TY R£CORt:lS IIOR SELECTED tRIBUTARIES, WATER YEARS 1972 AHD 197J--CONTINUED

NUTRltN'T AND OTllRR ENVIRONKENTAL CHARACTlRlSTtCS

015-
SOL Vf;O

SPECIFIC AMMO- PIIOS- '1'Q'I'AL
I NSTAN- CONDUCT- TEM- 015- BTO- OIS- NlA TOTAL TOTAl, PJlO- PIIOS-
TANEQUS ANCE PERA- SOLVED CHEMICAL CHEMICAL SOLVED NITRO- NI- NI- nus PlIO-

DISCHARGE (lnCRO- pll TUitE OXYGEN PERCENT OXYGEN OXYGEN SILICA GEN TRATE TRITE onTIlO RUS
(FT3/S) WIIOS) (UNITS) ( °C) (MG/L) SATURA- OEtolAND DEMAND ( S102) (N) (N) (N) (I» (p)

DATE TUIE !I (F I ELO) (FIELD) (FIELD) (Jo'IELO) TTON (MG!L) (MG/l.) ("G/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L)

1'lUnUTAR t ES TO LA VACA-TRES PALACIOS ES'I'UARY--ContLnued

1627 East Carancahua Creek near BleslIing
1972
OCt. 13 1100 :L1 1,260 7.6 25.~ 7.0 8' -- -- 29 -- 0.00
Oct. 17 1410 0 -- -- -- -- -- -- -- -- -- --
OCt. 18 1635 1.1 1,050 7.7 28,0 8.8 111 1.2 -- '0 0.00 .01 0.00 0.23 0.23

1628 Wost Carancahun Creek near Ln Ward
1972
Oct. 11 1450 3.8 -- 8.1 28.0 7.0 87 -- 36 '8 .00 .02 .00 .07 .08
OCt. 16 0835 10
OCt. 17 0915 8.5
Oct. 18 1330 6.0 -- -- 25.5 -- -- -- -- 3S .00 .02 .00 .42 .•2

8. Lunis Creek noar La Ward
1972
Oct. 11 IMO 6
Oct, 16 0855 0
Oct. 17 0930 0
Oct. 18 1230 0

W
W 9. Keller Creek ncar La Ward...

1972
OCt. 12 0945 0
OCt. 16 0820 0
OCt. 17 0907 0
oct. 18 1400 0

10. IIuisache Creek near Lol t ta
1972
Oct. 12 1000 0
Oct, 16 0810 0
Oct. 17 U900 0
Oct. 18 1415 0

1640 Lavaca River ncar Edna
1972
OCt. 11 0940 30 -- 7.7 23,0 8.8 101 1.' 11 21 .00 .00 .00 .08 .10
OCt. 16 1010 30
Oct. 17 10'10 30
OCt. 18 0945 30 -- -- 22,0 -- -- .3 -- 20 .00 .00 .06 .21 .21

1645 Nnvtdad River near Ganndo
1972
Oct. 11 1050 57 -- 7.6 2'1.0 •. 0 9' 1.8 2. 28 .0' .65 .00 .66 .08
Oct. 10 0940 26
Oct. 17 1010 26
Oct. 18 1035 20 -- -- 22.0 -- -- 1.1 -- 28 .00 .02 .60 .2' .2<

11. Mustang Creek ncar Ganado
1972
Oct. 11 1300 37 -- 7.1 24.5 5.0 59 1.' 33 35 .02 .01 .00 .08 .10
OCt. 16 0922 17
Oct. 17 0955 20
OCt. 18 1135 12 -- -- 22.5 -- -- .0 -- " .00 .01 .00 .22 .2<

Soc footnotos at ond 01 table.



TABLE lOA.~·WAT~R~QUALITY RECORDS VOR SELECTlill 'I.'R[BUTARIES, WATER YEARS U72 AND 197J~·CONUNUE[)

NUTRIENT ANII OTHER ENVlROt/HEtfTAL CllAltACTEIUSTlCS

DiS-
SOLVED

SPECU'IC AMMO- PlIOS- TOTAl.
INSTAN- CONDUCT- n:M- OIS- Ole- DIS- NIA TOTAl. TOTAL Pl/O- PIIOS-
TANEOUS ANCE PERA- SOLVED CHEMICAL CHEMICAL SOLVP,O NITRO- NT- NT- ItuS PIIO-

OISC~IARGE (MICRO- pll rURE OXYGEN PERCENT OXYGEN OXYGEN SILICA GEN THATE TRln: ORTHO RUS
(n IS) MilOS) (UNITS) (Oc) (MG/I.) SATURA- DBMAND DEMAND (SIO~) (N) (N) (N) (P) (p)

DATE TIME Y (1o'lE1O) (FIELD) (Flb"LlJ) (FIELD) 1'101'1 (MG/L) (MG/L) (MG/L) (MG/L) (MGIL) (MG/L) (MG/L) (Me/L)

TRmUTARIES TO I,AVACA-TRES PALACIOS ESTUARY--Contln\led

12. Unnnrnod Dl'nlnage Ditch nORl' Point Comfort
1972
OCt. 12 1050 0,49 -- 7.' 33.0 2.4 33 8.2 -- 39 2.5 0.00 0.00 0,00 0.32
Oct. l8 0800 .'9 -- -- -- -- -- -- -- -- -- -- -- -- --
Oct. 17 0840 1.0 -- -- 35.5 -- -- 7.5 -- '0 11 .00 .00 .GO .28
Oct. 18 1115 .28 -- -- :14 . 5 -- -- 7.5 -- '0 11 .00 .00 .GO .61

16<\6 Garcltas Creek near Inez
1972
Oct. 11 0825 .82 -- 7.G 24,0 7.5 88 1 9 -- 29 .05 .03 .00 .00 .00
Oct. 16 1030 .4G
Oct. 17 1100 .48
Oct, 18 0835 .48 -- -- -- -- -- .1 -- 30 .00 .03 .00 .18 .18

13. Cn!!l1L Blnnca Creek ncar Inez
1972
Oct. 12 0840 0
OCt. 16 1710 0

OJ
OCt. 17 1110 0

OJ OCt. 18 1225 0
U1

14. Mllrclldo Creck lll!llr Inez
1972
Oct. 12 0950 1.2 795 7.3 24.0 5.1 GO -- -- 24 .00 .20 .00 .23 .23
Oct. lG 1730 2.0 800 7.3 20.0 5.G G8
Oct. 17 1130 1.2 800 7.3 25.0 5.G 67
Oct. 18 1245 .88 870 7.3 25.0 5.2 62 -- -- 20 .0' .20 .00 .42 .42

15. Aronosa Creek ILCnl' Inez
1972
Oct. 12 1310 3.G -- -- 21.0 -- -- -- -- 34 .00 .02 .00 .06 .07
OCt. 16 1045 1.3
Oct. 17 1110 .66
Oct. 18 0905 .25 -- -- 22.0 -- -- -- -- 35 .00 .0:1 .00 .31 .31

16. Dry Creek near Inez
1972
Oct. 11 0910 0
Oct. 16 1055 0
Oct. 17 1125 0
Oct. 18 0915 0

1648 Placedo Creek nell!' Placedo
1972
OCt. 12 1110 .60 2,800 7.1 25.0 3.4 40 2.2 26 34 .00 .02 .00 .15 .15
Oct. 10 1545 .30 3,800 7.1 26.0 3.8 '6
OCt. 17 1025 .30 3,700 7.1 21.0 2.8 33
OCt. '8 1100 .30 3,800 7.1 25.0 3.3 39 .G -- 34 .00 .00 .00 .25 .26

1648.5 Chocolate Dayou nenr POrt l..avaca
1972
OCt. 12 1345 .23 Y 2,650 7.6 29.0 15.6 200 7.9 59 -'8 3.5 .10 .11 .38 .45
Oct. 16 1400 0
Oct. 17 0915 0
OCt. 18 0945 .12 Y 4,200 7.5 25.0 10. ) 120 7.2 -- 25 .00 .00 .00 .49 .53

See footnotos at cnd of tabl0.



TABU lOA.--WATF.R-QUALITY RECORDS FOR S£LECTED TRIBUTARIES, WAT£R YEARS L972 AIID L973--CONTtHUED

NUTRtENT ANU OTHER ENVIRONMENTAL CIlARACTElltSnCs

DIS-
SOLVE])

SPECIFIC AMMO- PIlOS~ TOTAL
INSTAN- CONDUCT- TEM- 018- IHO- OTS- NTA TOTAL TOTAL PIIO- PIlOS-
TANEQUS ANCE PERA- SOI.Vlm CHEMICAL ClIEMICAL SOl,VED NITRO- NI- NI- RUS PIIO-

DISCHARGE (MICHO- pil TURE OXYGEN PERCENT OXYGEN OXYGEN SII,ICA GRN TRATE TRITE ORTIIO nus
(FT3/5) MHOS) (UNITS) ( ·C) (MG/L) SATURA- DEMAND D!':MAND (SLOI ) (N) (N) (N) (P) (P)

DATE TIME !I (FJELD) (FIELD) (FIF:LD) (FIELD) TION (MG/L) (Me/L) (MG/L) (MG/L) (MG/I.) (MG/L) ("'GIL) (MG/L)

THIl\UTARIES TO LAVACA-TRES PALACIOS ESTUARY--Contllluod

17. East ColOMa Creek near Jlort Lavacn
1972
Oct. 11 1050 14 850 7.2 27.0 6.6 81 -- -- " 0.00 o 00 0.00 0.00 0.07
Oct. 16 1320 14 Y 925 7.2 26.0 6.6 80
Oct. 17 0835 14 800 7.2 201.0 4.1 48
oct. 1B 080~ 11 900 7.2 201.0 4.1 48 -- -- '" .00 .00 .00 .J> .36

18. West Coloma Creok noar Seadrift
1972
OCt. 11 lo11~ 0
OCt. 16 1330 0
OCt. 17 0905 .01 21 1,250 7.5 201.0 5.0 59
OCt. 18 0745 .01 Y 1,<150 7.4 2<1.0 ••• 52

TRIllUTARIES TO GUADALUPE ES'I'UAny

19. Sondrlft Crock at Seadrift
1973
Aug. I 3/10110 3.U 710 8.1 35.5 -- -- 1.5 -- 38 .00 .00 .02 .05 .10

W Aug. a !l0950 3.8 881 7.2 27,0 6,2 77 1.2 -- 38 .05 .30 .00 .05 .06
W
Cl

20. Guadalupe !ther at State IIighWny 35 Mar T1voli
1973
Aug. 2 :0;/1810 LO ,0100 610 7.7 29,5 6.3 62 1.4 -- 14 .00 1.1 .0' .15 .33
Aug. 9 !tHOO 6,000 656 7.6 28.5 6.0 77 .. -- 14 .00 1.6 .01 .21 .33

TRIBUTARIES TO MISSION-ARANSAS ESTUAlty

21. Artesian Creok non I' Tlvol1
1971
NO.... • 1300 .01 -- 7.7 25.0 8.0 95 -- 52 20 .11 .02 .00 .00 .07
NOV. 10 1205 .OB Y -- -- 21,5 -- -- 1.7 -- 16 .05 .10 .00 .00 .06

,a2. Willow Creek near Tivoli
1971
Nov. 5 1200 2.1 -- 7 .• 21.0 6.'
Nov. 10 1135 .46 -- -- 19.0 -- -- 2.0 -- 13 .01 .20 .00 .00 .06

1891 Salt Creek near Refugio
1971
NOV. 5 10010 .81 -- 7.2 20.5 7.2 7. 1.9 -- 2. .12 .20 .00 .06 .08
No .... 10 1115 .07 -- -- 22.0 -- -- 2.7 -- 12 .OS .10 .01 .01 .11

1892 Copono Crook near nefuKlo
1971
Nov. , 0915 16 -- 6.S IB.5 7.5 80 2.5 -- 10 .13 .30 .00 .05 .18
Nov. 8 1210 2.1 -- 6.6 18.0 7.1 7S
Nov. 9 1240 1.6 -- 6.8 21. 5 7.1 80
Nov. 10 1330 1.2 -- 6.8 21.5 6.8 76 1.5 52 9.5 .12 .30 .00 .02 .12

See footnote. nt end Of tnb10.



TABLE IOA.--WATER-qUALl'I'Y kt::COkUS FOR SELliCTED tRIBU'l'ARiES, WATEk YF,ARS 1972 AND 1973~-CONTINUHlJ

HUIKIENI AIm OTHER ENVIRONN"it!TA' ClIARACTFjRISTIC§

DiS-
SOLVED

SPECIFIC AMMO- PllOS- TOTAL
INSTAN- CONDUCT- n:M- 015- IHO- DfS- IITA TOTAL TOTAL PIIO- puOS-
TANEOUS ANCE PEIlA- SOLVED CIIENICAL CHEMICAL SOLVED NITRO- ",- 111- RUS PIIO-

DTSCllARGE (MICRO- pll TURE OXYGEN PERCENT OXYGEN OXYGEN SILICA GEII TRA'fJ:: TRITE ORTHO RUS
(fo'T3/S) MilOS) (UNITS) (OC) (MG!L) SATURA- DEMAND DEMAND (5102) (II) (II) (II) (p) (p)

DATE TIME Y (FrEI,D) (FlEW) (FIELD) ("'IELD) '1'101'1 (MO!I.) (MG/L) (MG!L) (MG!l.) (MG!L) (MO!L) (MG/L) (MG!L)

TRIBUTARIES TO MISSION-ARANSAS ESTUARY--Continued

1895 Mission IHver at Rofugio
1971
Nov. 3 1115 72 -- 7.6 23.0 7.5 87 1.0 12 38 o 16 0.20 o 02 0,02 0.05
Nov. 8 1105 ,. -- 7.4 18.5 7.' 7.
Nov. • 1030 58 -- 7.4 21. 5 7.4 84
Nov. 10 1155 57 -- 7.4 21.0 7.4 83 .6 16 :·16 .11 .30 .02 .02 .OJ

23. Sous Creek nelU· Woodsboro
1971
Nov. 4 1600 1.7 -- 7.2 23.0 7.' 85 1.8 -- 20 .18 .20 .00 .00 .05
Nov. 8 1300 1.2 -- 7. , 19.0 8.' '5
Nov. • 1345 1.1 -- 7.5 22.0 10.0 11'
Nov. 10 1520 1.1 -- 7.' 21. 5 9.7 110 1.' 24 24 .01 .00 .01 .OJ .0'

~ Chocolate Creek ncar Woodsboro
1971
Nov. , 1650 3.6 -- 6.6 21.0 6.3
Nov. 8 1330 1.2 -- 6.6 18.0 5.8
Nov. , 1450 .70 -- 6.6 22.0 5.7

W
Nov. 10 1600 .7' -- 6.6 21,0 5.2

W
~5. Molon Creek neur Retu!tlo" 1971

Nov. 5 0800 10 -- 6.6 20,0 6.3
Nov. 8 1130 14 -- 6.7 18.5 6.3
Nov. , 1115 12 -- 6.7 21.0 6.3
Nov. 10 1245 11 -- 6.7 20.0 6.1

1897 Arnnsas ltiver Ilonr Skidmore
1971
Nov. • 0800 6.0 -- 7.5 20.0 6.3 68
Nov. 8 0830 6.0 -- 7.5 18.0 6.8 72 3.1 -- 30 .08 .20 .0' 1.' I.'
Nov. , 0815 6.1 -- 7.5 20.0 6.4 70 -- -- -- -- -- -- -- -
Nov. 10 0740 5.8 -- 7.' 18.5 7.2 77 2.6 13 :10 .00 .30 .04 1.4 1.6

26. pnplote Creek nonl' Skidmore
1971
Nov. , 0830 2.0 -- 7.3 20.0 6.0 65 2.0 0.0 42 .12 .10 .05 .11 .13
Nov. 8 0930 1.4 -- 7.1 18.0 6.8 72
Nov. , 0800 1.' -- 7.1 20.0 6.2 67
Nov. 10 onoo 1.4 -- 7.1 19.0 7.0 7' I., 13 :n .03 .20 .03 .00 .12

1898 Chiltipin Creek at Sinton
1971
Nov. 3 1220 2.7 -- 7.7 25.0 '.8 149 -- " 11 1.1 .00 .0' .02 .06
Nov. 8 1030 2.0 -- 7.2 17.~ 4.3 60 -- --
Nov. , 0935 2.0 -- 7.2 21.5 2.7 41 -- -- 30
Nov. 10 1015 I.' -- 7.2 21.0 1.8 26 , .8 36 '" 2.1 .10 .06 .0' .12

Soo root notes at end ot table.



tAIILE '.00\. --WAn:R-Q~LITY RECOH.OS •• 011. SELEc.,m Tll.IllITrAKlJ,;S, WATER '{£AJ!.S 1972 MID 197]--CONTINUED

NIJ]'RIJ::1rr AND OTHER ENVIRONMENTAL CllAAACTERISTICS

DIS-
SOT.VEO

SPECIFIC A"'MO- PIIOS- TOTAL
INSTAN- CONOUCT- 'I'E.I- OIS- 1310- OIS- NlA TOTAL TO'I'AI, PHO- PIIOS-
TANEOUS ANCE PERA- SOLVED CIIEM ICAL CHEMICAL SOLVED NITRO- NI- NI- RUS PIIO-

OTSCIIARG~: (MICRO- plI TIJRE OXYGRN PEllCEN'I' OXYGEN OXYGEN SILICA GEN '('RATE TRITE onTHO flUS
(FTa IS) MHOS) (UNITS) ("C) (MG/L) SATURA- DEMAND DEMAND (S102 ) (N) (N) (N) ( p) (p)

DATE TIME Y (FIELD) (I>'TELD) (l>'IELD) (}'IELD) TION (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L)

TRIBUTARI ES TO NUECf:S ES1'UAItY

1971
Nov, • 1410 0.07 !!

1971
Nov. • 1020 3,130
Nov. 10 1305 1,150

1971
Nov. • 1130 3,:1
Nov, 10 1200 '.0 Y
] To convert water di.chtlrgo in cltbic feet per

~ E.tintllted.
] 15 1ll6/l total orgllnic carbon; 0 1lI8/1 phenol.

W !; 34 mg/l total organic urbon; 0 mgll phenol.
W 11 4.0 mgll total organic. cubon; 0 mg/l phenol.IX>

~ 22 mall total organic urbonj 0 lll&/I phenol.

27. Gum Hollow near Porilnnel

7.1 21.5 8.'

2110 Nueces River nenr Malhl8

7.8 23.0 8.2 " .. 8.B 12 0,09 0.20 0.00 0.13 0.13
23.0 .. .. 1.1 .. 11 • O• .20 .01 .11 .11

211~.2 080 Creek noor Corpus Chri9ti

8.0 22.0 14.-1 200 '.0 .. 7.1 .22 .10 .10 .•B •••
22.8 -- .- 6.2 -- 12 2.4 .. ." 1.6 1.6

sllcond (rt~/.) to cublc meters per .ecood (1tI3 /s) multiply by 0.021132.



YAlIlJ'.: IOB.--WAttR·QU.U.ITY i.ECQ&D$ 1'0& SELEC!DI Tl.IBll'tARltS. WAlElt YEAU 1972 AHIl 1973

CKEXICAL .uw.'tSES

DATE TIME

INSTAl'
TANEOUS
DISCHARGE

(FT'/S)

Y

SPECIFIC
CO!\J)UC"t
ASCE
(MICRO
)lAOS)

DIS
SOLVED
CALCIUV

(CA)
(MG/L)

DIS
SOLVED
MAGl<o"E
SIUlll

(MG)
(MG/L)

DIS
SOLVED
SODIUlI ...
POTAS
SIUll
(NA+K)
(MGlL)

BICAR
BONATE
(Hoo,)
OIG/L)

DIS
SOLVED
SULFATE

( S04 )
(MG/L)

DIS
SOLVED
CHLORIDE

(CL)
(IIlG/L)

DIS
SOLVED
SOLIDS
(SUlI OF
ooSSTI
TIJENTS)
(HG/L)

"'Ill>XESS
(CA,KG)

SON
CARBOSATE
HARDNESS

TRIBUTARIES 1'0 LAVACA-TRES PALACIOS ESTUARY

Little Robin Slough near lIatagorda

West Branch Kad Island Slough near Collegeport

Unnaaed Tributary to OYster Lake near Collegeport

1972
OCt. 12
OCt. 18

1972
OCt. 11
OCt. 18

1972
Oct. 12
OCt. 18

1630
1315

1730
1200

1340
1030

0.51
.n

4.1
2.0

14

I.'

732
812

2.

663
727

3.

651
."

1.

40
51

"60

51
63

18
25

22
20

27
21

81
14

45
55

35
44

234
250

216
236

220
233

20
26

21
20

34
30

96
110

86
96

so
82

382
418

309
393

347
360

180
230

220
230

250
240

o
23

47
37

72
S3

4, Unnamed Tributary to Matagorda Bay near Collegeport

1626 Tre!l Palacios Creek Dear JUdtleld

1972
Oct. 12 1500
OCt. 18 1115

1972
Oct. 13 1000
OCt. 18 1450

5.3
n

12
6.6

654
698

83.
1,030

54
60

84

"

""
26
23

40
38

61
110

203
239

261
326

34
25

20
28

.6
80

110
160

346
352

443
580

240
250

260
290

70
S6

SI
25

,Johll!lons Tillber Slough near Collegeport

Cashs Creek near Blessing

1972
OCt. 11
Oct. 18

1972
OCt. 13

1500
1430

0830

.41

.08 Y

1.2

547
586

732

6.

48

"
1626.5

52

16
15

27

35
45

50

196
196

225

6 0
12

6.'

67
82

110

312
344

404

ISO
200

240

24
34

7. Turtle Creek near Palacios

1627 East CaranCllhua Creek near Blessing

1972
OCt. 12 1000
OCt. 18 0815

1972
OCt. 13 1100
Oct. 18 1635

2.7
2.6

3.1
1.1

533
519

1.190
1.040

36
36

35
65

15
13

47
32

48

"
130

99

190
166

280
300

10
10

19
18

66
66

220
170

298
293

617
m

160
l40

280
290

o
o

50
46

1628 West Carancahua Creek near La Ward
1972
Oct. 11 1450
Oct. 18 1330

3.'
6.0

714
912

54
72

18
20

62
89

220
277

6.4
14

110
150

407
521

210
260

28
33

1640 Lavaca River near Edna
1972
OCt. 11 0940
Oct. 18 0945

30
30

796
6114

no
110

7.7
6.7

41
54

37'
391

18
20

54
61

4<2
469

320
310

6
o

1645 Navid.d River near Ganado
1972
OCt. 11 1050
Oct. 18 1035

Mustan@ Creek near Ganado

12. Unnamed Drainage OUch near Point COIIlort

1972
OCt. 11
oct. 18

1972
OCt. 12
OCt. 17
OCt. 18

1300
1135

1050
0840
1445

51
29

37
12

.49
1.0

.28

639
719

628
769

Bl.600
82 ,BOO
80,700

54
54

11.

55
69

470
490
500

16
11

12
14

200
210
190

49
82

50
62

22.000
22.000
22.000

228
251

164
230

760
748
710

12
10

10
13

2SO
340
250

76
100

no
110

34,000
35,000
35,000

346
409

349
430

56 .900
58.700
5B,200

200
180

190
230

2,000
2,100
2,000

13
o

54
40

1.400
1.500
1.500

1646 Garcitaa Creek near Inez
1972
OCt. 11 0825
Oct. 18 0835

.82

.48
46.
512

47
53

7.4
'.3

37
40

190
2114

14
21

42
45

270
296

150
170

o
o

14. Marcado Creek near Inez
1972
Oct. 12 0950
Oct. 18 1245

1.2
.88

'60
S02 30 17 120 254 22 120 140 80

15. Arenas. Creek near Inez
1972
Oct. 12 1310
Oct. 18 0905

3.6
.25

.21
'53

3S
46

18
18

110
110

236
252

6.0
6.0

140
150

453
489

160
190

o
o

See footnotes at end of table.
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TA3LE 101l.--VAt'ER·QUALITY R.!CORDS FOR SELECTED tRDUYAl.IES, VAtE!l l'E&IlS 1912 AND 1913··COlo"tn,1JEI)

CHDfICAL .uw.YSlS

om: TIME

ISSTAS
TANEOCS
DISCHARGE

(""IS)
Y

SPECIFIC
CO~"OOCT

ANCE
OIiCRo
llIIDSl

DIS
SOLVED
CALCILlI

(CAl
(MG/L)

DIS
SOLVED
nG~"E

SIU»
(KG)

(»G!L)

DIS
SOL""
SODIUX
PO'TAS
SlU11
(!\A+It)
(lilGIL)

BICAR
BOSATE
(llCO,l
OtG/L)

DJS
SOL""
SULFATE

(S04 )
(llGILl

DIS
SOL""
CHLORJDE

(CL)
(IIlG!L)

DIS
SOL""
SOLIDS
(SUX OF
COXSTl
TUEYl"S)
(lfG!L)

1'01'1
CARBO:'iATE
IlARDSESS

TRIBUTARIES TO LAVACA-TRES PAL~CIOS ESTUARY--Continued

1648 Placedo Creek ne.r Placedo
1972
Oct. 12 1110
Oct. 18 1100

0.60
.30

2,550
3,710

180
260

29
65

300
"0

332
378

35

"
660

1,100
1,410
2,190

580
910

310
600

1648.5 Chocolate Bayou at Port Lavaca
1972
Oct. 12 1345
Oct. 18 0945

.23 2!

.12 Y
2,600
3,940

Ho
260

40
66

310
'30

292
359

96
Ho

660
1,100

1,470
2,360

590
920

350
630

17. East Colo~a Creek near Port Lav.ca
1972
Oct. 11 1550
oct. 18 0805

14
14

838
858

..
70 "21

64
74

"4228
36
35

130
140

466
489

260
260

76
73

TRIBUTARIES TO GUADALUPE ESllJARY

1973
Aug. 1 1410
Aug. 8 0950

Guadalupe River at State Hilh....y 35 near Tivoli

19. Seadrift Creek at Se.drift

1973
Aug. 2
Aug. 9

1810
1400

3.0
3.8

10,400
6,000

678
893

20.

620
658

62

"
80
80

18

"
15
H

32
77

29
3D

235
234

234
236

36
58

51
49

79
120

40
48

402
521

360
372

230
280

260
270

36
71

34
58

TRIBUTARIES TO 11lSSION-ARANSAS ESTUARY

21. Artesian Creek ne.r Tivoli
1971
tl'ov. 4 1300
Nov. 10 1205

.61

.08 .Y
300
802

34
65

4.2
11 "72

120
141

16
67

,.
130

181
429

100
210

4
94

1971
Nov. 10 1135

22. Willow Creek near Tivoli

Salt Creek near Refugio

Copano Creek near Refugio

o
o

o
o

o

39

"

75

66
78

169

163
166

131
132

36

66
36

16
18

.4
1.6

4.0

10

"
53
89

98
108

110

44
38

33

17
18

1.0
3.2

2.7
3.8

25

1891

22
25

1892

14
18

224
246

299
318

312.46

.81

.07

16
1.2

0915
1330

1040
1115

1971
Sov. 5
sov. 10

1971
Nov. 5
I'ov. 10

Xission River at Refugio
1971
Sov. 3
Sov. 10

1115
1155

72
57

3,420
3,460

1895

160
170

25
22

320
360

348
363

27
33

940
980

1.890
1.980

500
500

220
210

23. Sous Creek near Woodsboro
1971
Sov. 4 1600
Nov. 10 1520

1.7
1.1

1,340
1,940

96
140

21
33

15<l
220

214
294

58
88

290
440

739
1,090

330
480

15<l
240

1897 Aransas River near Skidaore
1971
sov. 8 0830
Nov. 10 0740

6.0
'.8

1,370
1,410

81
81

9.2
9.2

200
210

394
404

29
28

220
230

768
799

240
240

o
o

26. Paplote Creek near Skidmore
1971
Sov. 5 0830
I'ov. 10 0900

2.0
1.4

765
806

110
120

14
13

29
32

381
401

16
16

45
SO

433
459

330
350

16
22

Chiltipln Creek at Sinton
1971
Nov. 3
Nov. 9
Nov. 10

1220
0935
1015

2.7
2.0
1.9

55,400
69.900
67,600

1898

1,200
1,700
1,700

240
300
300

12,000
16,000
16,000

lSO
171
163

80
240
240

21,000
28,000
28,000

34,500
45.400
45,300

4,100
5,500
5,500

4,000
5,400
5,400

TRIBUTARIES TO NUECES ESTUARY

1971
!'ov. 4 1020
SOv. 10 1305

2110 I'ueces River near Iiatb1!l

050 Creek ne.l'" Corpus Christi
1971
Sov. 4
SOv. 10

1130
1200

3,130
1, ISO

3.3
4.0 Y

308
311

48.800
47.000

38
39

211!1.2

1,400
1,400

3.7
4.1

240
210

21
19

11 ,000
9,900

130
128

166
196

13
14

91
100

24
24

20,000
18,000

180
176

32.200
30,000

110
110

4,400
4.400

3
9

4,300
4,200

L 'to eClm"en vaur dileharsll in cuMc ieet pill'" .econd (ft",s) CO cubic _tllU pel'" second (r,.) ....ltlpl,. by 0.02832.
:; E.lti.=latcd.
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TA8L1~ IOC.·-WATER-QUALITY KECORDS FOR SELEcn:n TRIBUTARIKS, WATER YEARS 1972 AND 1973

A""LYSES FOR SEJ,fiCTED IONS

(R(lBult~ in mtcrogrnmo pcr liter except 06 indtcotcd)

SPECU'IC OIS- olS- OIS-
I NSTAN- CONoUCT- SOI,VEO SOLVED SOLVED olS- OIS- OIS- 015-
TANKOUS ANCE ~'LUO- BRO- 10- SOLVED DIS- 015- 015- DIS- SOLVED SOLVED DIS- SOLVED 015-
DISCHAnGE (MICltO- RIDE MIOE DlDE AnSE- SOLVED SOl,VED SOLVED SOLVED I~l '1'111- MANGA- SOLVED STRON- SOLVED

(FTa/S) MHOS AT (F) (BR) (I) Nie nORON COPPEll IRON LEAD ", NESE MERCUHV '['IUM ZINC
DATE TIME Y 25°C) (MO/L) (MG/L) (Ma/L) (AS) (B) (CU) (r'E) (PO) (l~1) (MN) (lIG) (Sn) (ZN)

TRIBUTARIES TO 1"/\ VACA-TRES PALACIOS ESTUARY

1. Llttlo Robin Slough l10nr NatAKordn
1972
Oct. 12 16:.10 0 . .51 732 0,,1
Oct. 18 1315 .11 812 .2

2. Wost Bl"nncl} Mnd Island Slough nonr Collegeport
1972
Oct. H 1730 , .1 663 ...
Oct, 18 1200 2.0 727 .2

3. Unnamed 'I'I'iuutnl'y to Oystl;lr Lako noar Colleltcport
1972
oct. 12 1340 " 651 .3
Oct. 18 1030 1." 691 .1

,. Unnamcd Tl'lbut.RI·y to Mataltorda Bny noal' Co11egepOl"t
1072
Oct, 12 1500 5.3 6" .2
Oct. 18 1115 11 698 .2

W

'" 1626 1'1'08 Palncios Creek nORr Midfield
~ 1972

Oct. 13 2/ 1000 12 B:.I8 .2 -- -- 10 -- 2 50 2 10 10 -- <50 7
Oot, 18 - 1450 6,6 1,0:.10 .3 2.9 0.08 "0

6. ,Johnsons Timber Slough ncar Collegeport
1972
OCt, 11 1500 ." "7 .,
Oct, 18 1430 .08 ~/ 586 .1

1626,5 Cashs Creek noar 1l1ess111R'
1972
Oct. 13 0830 1.2 732 .2 2.' .05 -- 1<0

7. Turtlo Creek Ileal' Plllllcloa
1972
OCt. 12 1000 2.7 533 ., 1.5 .0' -- HO
Oct, 18 0815 2.6 519 .2 2.1 .0:1 -- 130

1627 East Cnrancahua Crcek nOIlI' BlessinR
1972
Oct. 13 1100 3.1 1,190 .2 3'< .16 -- 210
Oct. 18 1635 l.l 1,040 ., 2.1 .12 -- 160

1628 Wust Cal'nncahua Cl"cck noal' Ln Ward
1972
Oct, 11 1450 3,8 7" .6 1.5 .02 -- 130
Oct, 18 1330 6.0 912 .2 2.3 .03 -- 150

1640 I,nvnCn River nenr Rdnn
1972
Oct, 11 0940 30 796 .3 1.0 .O(j -- 200
Oct. 18 0945 30 80' .3 2.5 .06 -- 1<0

See footnotes at end or tahlo.



TABLE IOC,~-WATEII-QUAL1TY RI!CORDS FOR SELECTED TRIBUTARIES. WATF.R YEARS 1972 AHI) t913--CON1'lNUED

ANALYSES '"'OR SELHCTEO IONS

(RCMuLtll in mlcl'ogrnmll per liter I!Xtl!pt IU l,ndlcal.cd)

SPEcrFIC DIS- OIS- D1S-
INSTAN- CONDUCT- SOLVED SOLVED SOLVED DrS- 015- OIS- UIS-
TANEOUS ANCE FLUO- IJftO- 10- SOI..VEO nIS- 015- 015- DIS- SOLVED SOLVED 015- SOI.. VEO or5-
DISCIIARGE (MTCRO- RIDE MIDE DIDE ARSE- SOLVED SOLVED SOLVED SOLVED 1.,11'1[1- MANGA- SOLVED STllOJII- SOLVED

(1"1'3/5) MHOS AT (Fl (UR) (I) "IC BORON COPPEn IRON LEAD U, NESE 1lERCURY 1'1 UM ZINC
DATE TIME l! 25·C) (MG/L) (MG/L) (MG/I..) (AS) (D) (CU) (FE) (po) (LI) (MN) (IIG) (Sn) (ZN)

TRIOUTARIES TO LAVACA-TRES PALACIOS ESTUARY--Contlnucd

1645 N:lvidnd Rivel' neal' Ganado
1972
Oct. 11 1050 " 639 0,3 0,8 0.02 -- 120
Oct. 18 1035 29 719 ,2 2.9 ,03 -- 179

ll, Mustang Creek near annado
1972
OCt. 11 2/ 1300 37 028 ,2 2.1 ,01 0 160 2 20 0 0 0 -- 290 5
OCt. 18 - 1135 12 789 .2 1.' ,02 -- "0

12, Unnallled Drainage Ditch nCIll' Point COlllfort
1972
OCt, 12 1050 ,<9 81,600 ,9
OCt. 17 0840 1.0 82,800 "
Oct. 18 1445 ,28 80,700 "

1646 Gal·cltns Crook nonr Inoz
1072
Oct. H 0825 .82 468 .2 [,5 .07 -- 160

W OCt. '8 083.5 .'8 512 .2 1.9 ,08 -- 95....
'" ". Marcndo Cl'eek ncnr fnoz

1972
OCt. 18 1245 .88 802 .2

IS, Aronosa Crook near Inez
1972
Oct, 12 .l310 J.8 821 ••Oct. 18 0905 .25 853 .2

1648 Placodo Crook Jlonr Plncodo
1972
Oct. 12 1110 .60 2,550 .,
Oct. 18 1100 .30 3,710 .3

1648,5 Chocolate Bayou at Port LAvaca
1972
OCt, 12 Y 1345 ,23 3/ 2,600 ., 1. , .35 1D 150 2 10 0 20 160 -- 980 J
Oct, 18 0945 .12 Y 3,940 .2 '.3 .JJ -- 50D

11. East Coloma Creek near Pol't Lavaca
1972
OCt. 11 1550 11 8J8 .1
Oct, 18 0805 11 858 .1

TltTl3UTAIl!f:S TO GUADALUPE ESTUARY

". Seadrift Creek at SendrJrt
1973
Aug. 1 lIJ 10 J .D 878 .J
AUK". 8 0950 J.8 893 .3

Seo footnotos at end of table,



TABLE lOC.--WA,nlt-QUALITY ItECQRDS 'OR SI!L£CTI:D TRIBUTARUS, WATER YFARS 1912 AND 1913--COtfTlNU£D

ANALYSJ::S ~'OR SELECI'lW LONS

(ResulU itl microstrl!Jll.B per Uellr llxcept III Llldicated)

SPECIFIC 015- OIS- DIS-
I NSTAN- CONDUCT- SOLVEIJ SOl,VEO SOLVED OIS- oIS- ms- DIS-
'fANEOUS ANCE FLUO- IltlO- 10- SOLVF.lJ IJIS- 015- oIS- DIS- SOLVED SOL vim 015- SOl,vlm 015-
DISCHARGE (MICno- nIDE MTDE DIDI:: ARSE- SOLVEIJ SOl.. Yf:1J SOLVEn SOL VEil LITHI- MANGA- SOLVED STltQN- SOLVED

(FT3/S)' MilOS AT (F) (UIt) (I) N1C BORON COI'Plm IRON LEAl) UM NES"; MERCURY TIU)I ZINC
DATE TIME !! 2S·C) (NG!L) (MC/L) (MC/L) (AS) (8) (CU) (FE) ( Illl) (LI) (MN) (IIG) (sn) (ZN)

TRIBUTA£U r-;s '1'0 GUADALUPE f~S1'UAnY--Cont1nu(!d

20. Guadalupe River nt State 1l!Jl'hway 35 near Tlvell
1973
Aug. 2 1810 10,400 620 0.2
Aug. 9 1400 6,000 658 .2

TRIBUTARH..'S '1'0 MISSION-AllANSAS ESTUARY

21. AI'tel!linn Creek near Tivoli
1971
Nov. 4 2/ 1300 .61 300 .1 0.7 0.022 0 180 , 690 0 0 1 <0.5 100 0
NOv. 10 - 1205 .08 ;Y 802 .2 .5 .065 -- 220

22. willow Creck nenr Ttvoli
1971
Nov. 10 113~ .4' 312 .2 .0 .014 -- 220

1891 SnIt Creek Ileal' neluRlo
1971
Nov. 5 1040 .BI 224 .0 .7 .014 -- 120
Nov. 10 1115 .07 246 .2 .5 .010 -- 170

1892 Copnno Crock near Itcfug:lo
W 1971.. Nov. 5~ 0915 ,. 299 .0 .8 .017 10 200 • 310 0 10 1 < .5 3~0 0
W Noy. 10 1330 1.2 318 .1 .3 .o:n -- 200

18!J5 Mission River At RofuKlo
1971
Nov. :I 2/ IllS 72 3,420 .2 5.6 .072 10 800 1 4 0 80 310 < .5 3,700 10
NaY. 10 - 1155 57 3,460 .3 5.3 .2G -- 980

23. Sous C"oek near Woodshoro
1971
Nov. 4 1600 1.7 1,340 .2 1.5 .058 -- 290
Nov. 10 1520 1.1 1,940 .2 1.6 .27 -- <00

1897 Aransas River nonl' Skidmol'o
1971
NOV. 8 0830 6.0 1,370 .4 .9 .17 -- 790
Nov. 10 0740 5.8 1,410 .< 1.1 .18 -- 860

26. Pn.p1ote Crock near Skidmore
1971
Nov. 5 2/ 0830 2.0 765 .2 .7 .18 10 130 1 0 0 10 2GO < .5 340 0
Nov. 10 - 0900 1.4 80. .3 .1 .18 -- 190

1898 Ch II Hptn CroCk at Sinton
19n
Nov. 3 2/ 1220 2.7 55,400 .3 no .049 0 19,000 2 280 0 1,900 1,600 < .5 93,000 40
Nov. 9 - 0935 2.0 69,900 ., 129 .2' -- 24,000
Nov. 10 1015 1.9 67,600 .3 134 .26 -- 24,000

TRTOUTARIES TO NUECES ESTUARY

2110 Nueces River near Mnthls
1971
NOv. 4 2/ 1020 3,130 308 .1 .< .01~ 0 80 3 10 0 10 6 < .5 190 0
Nov. 10 - 1305 1, 1~0 3n .2 .8 .014 -- 5

Sec footnotel at lind or table,



TAflLE lOC.--WATER-QUALITY RECOROS FOK SELECTKD TR18UTAAIES, WATER YKAKS 1972 AND 197J--CONTlNU'ED

ANALYSES FOR SELECTED IONS

(Kllsult8 in mlCl;ograms pcr 11.tl!r except u illdlclltlld)

DATE TIME

I NSTAN
TANEOUS
DISCHARGE

(FT3/S)

!I

SPECIFIC OIS- OTS- OIS-
CONDUCT- SOLVED SOLVED SOLVED DIS- DIS-
ANCE FLUO- BRO- ro- SOLVED DIS- 015- OIS- DIS- SOLVED
(MTCRO- RIDE MIDE DIDE ARSE- SOLVED SOLVED SOLVED SOLVED LITIIT-
MnOS AT (p> (DR) (I) NrC BORON COPPER IRON I,EAD UM

25 G C) (WG/L) (MG/L) (MG/L) (AS) (B) (CU) (FE) (PO) (LI)

TRII3UTARIES TO NUEeES ESTUARY--Contillued

DIS
SOLVED
MANGA
NESE

(MN)

DIS
SOLVJm
MERCURY

(IIG)

DIS
SOLVED
STRON
TIUM

(SR)

DIS
SOLVED
ZINC

(ZN)

2115.2 090 Creek nenl' corpus Chrlli1tl
1971
Nov. <l
Nov. 10

1130
1200

3.3
4.0 Y

48,800
47,000

0.2., B'
75

0.13
.077

18,000
19,000

w......

i
To couvort water dhcharse In cubic feet per second (fr/fJ) to cubic IIlIlttll'l pcr second (IIP/s) lIlUltlp1y by 0.02832.
o 1ll8/l c..dirau.. .lind chromll....
btllllllted.
10 1ll8/1 .. lunduUII.



TARLE IOD.--VATER-QUAJ.,ITY RECORDS FOR SELECTED TRIBU'l'AAUS. WATER YEARS 1972 ANil 1973

INSECTICIDR AND HERBICIDE ANALYSES

(Whole watllr Annlyscs in m1erogruttlll per Hecr; bottOllI deposits annlysCIi in IIl1crogrRmH per kilogram, dry mellilurc)

DATE

INSTAN
TANEOUS
DISCHARGE

(F'l"/S)
!!

TYPE
OF

SAMI1L.; ALDRIN
CHLOR-
DANE DOD [)DE DDT

DIEL
lmlN ENDRIN

HEPTA
cm.OR

llEP'TA
CIILOl{
EPOX
[DE

LIN
DANE

PARA
TmON

M.t.:TIlYI,
PARA
TIlION

MALA
THION

lJIA
ZI/'lON 2,I\-D SILVEX 2,<'1,5-'1'

TRIBUTARIES TO LAVACA-iRES PALACIOS F.STUARY

11. Mustang Creek Ileal' Ganado
1972
Oct. 11 37 Water

Bottom
doposlts

0.00
<.2

0.0
<1.0

0.00 0.00
1.9 2.1

0.00
<.2

0.01
<.2

0.00
<.2

0.00
<.2

0.00 0.00
<.2 <.2

0.00 0.00 0.00 0.00 0.00
<2.3

0.00
<1.1

0.09
<1.2

1626 1'1'08 Palacios Crook neRr Mtdrlo1d

1627 ERst Carnncahun Croek near "lessing

1972
Oct. 13

1972
Oct. 13

12

3.1

WntOI'
Bottonl
depos1ts

Wntol'
Bottom
depoette

.00
<.2

.00
<.2

.0
<1.0

.0
<1.0

.00 .00

.7 1.7

.00 .00
1\ .1 1. 3

.00
<.2

.00
1.3

.01
<.2

.01
<.2

.00
<.2

.00
<.2

.00
<.2

.00
<.2

.00
<.2

.00
<.2

.00
<.2

.00
<.2

.00

.00

.00

.00

.00

.00

.01

.00

.00

.00

.00

.00

.00

.00

1628 Wellt Cal'ancahua Creek Ileal' La Ward

~

'"
1972
OCt. 11 3.8 Water

130ttolll
dOpol'l1 tl'l

.00
<.2

.0
<1.0

.00
<.2

.00

.6
.00

<.2
.01

<.2
.00

<.2
.00

<.2
.00

<.2
.00

<.2
.00 .00 .00 .00 .23 .00 1.0

1648 Placedo Cl'eek nellr Placedo
1972
Oct. 12 .60 Water

Ilottom
deposit

.00
<.2

.0
<1.0

.00 .00
<.2 1.8

.00
<.2

.00
<.2

.00
<.2

.00
<.2

.00
<.2

.00
<.2

.00 .00 .00 .00 .00 .00 .00

161\8.5 Chocolate Bayou ncar Port LlIvaca
1972
Oct. 12 .23 ,;y Wnter

Bottom
depos1ts

.00
<.2

.0
<1.0

.00
3.G

.00
7.6

.00
1.8

.00
<.2

.00
<.2

.00
<.2

.00
<.2

.00
<.2

.00 .00 .00 .01 .00 .00 .00

'l']UBUTARTES TO MISSION-ARANSAS ESTUARY

21, Artesian Creok Ileal' Tivoli
1971
Nov. <I .61 Water

Dotto",
deposits

.00
<.2

.0
<l.0

.00 .00
<.2 1.7

.00
<.2

.00
<.2

.00
<.2

.00
<.2

.00
<.2

.00
<.2

.00 .00 .00 .00 .00 .00 .00

1892 Copallo Creek ncar 11Gfugio
1971
Nov. 5 18 Water .00 .0 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00

26. paplote Creek near SkldlllOI'O
1971
Nov. 5 2.0 Water

I30ttum
deposits

.00
<.2

.0
<1.0

.00 .01
<,2 2.3

.00
<.2

.00
<.2

.00
<.2

.00
<.2

.00
<.2

.00
<.2

.00 .00 .00 .00 .03 .00 .00

500 footnotes at ond of table.



TABL!! IDO.--IoIATY.R-QUALITY RECORDS FOR SELECTED TRIBUTARIF.S, WAttlt YEARS 1972 AND 197J·-CONTINlJED

ImmCTlClUt: AND HERBICIDE ANALYSE,:S

(Whole wliter llnllly"u" tn mierogroms per Ht..r; bottom deposits lInalysu in mlcrogl,'llml 1'01,' kllog(om, dry mcn8\1re)

DATE

1NSTAN
TANfX>US
DISCIIARGE

(FT3/S)

!I

TYPE
OY

SAMP(.E ALDRIN
CHLOR-
DANE DOD ODE DDT

DIHL
(miN ENDRIN

HEPTA
CHLOR

IIE))TA
CliLOR
EPOX
IDE

I,IN
DANE

PARA
TilTON

/.IE'I'IIYL
PARA
TIlTON

MALA
THION

DIA
ZINON 2,4-:0 SILVEX 2.4,~-T

2.7 Wuter 0.00 0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Bottom <.2 5.0 4.7 2.7 1.3 <.2 <.2 <.2 <.2 <.2
deposits

TRIBUTARIES TO NUECES ESTUARY

2110 MIssion River near MathIs

TRIBUTARIES TO MISS rON-ARANSAS ESTUAltV--Contlnuod

1898 Chiltlpln Creek nt SInton
1971
NOv. :1

1971
Nov. 4 J,130 Water

Bottom
doposi ts

.00
<.2

.0
10

.00 .01
<.2 2.6

.00
<.2

.00
<.2

.00
<.2

.00
<.2

.00
<.2

.00
<.2

.00

0.00

.00

0.00

.00

0.00

.00

0.00

.02

0.00

.00

0.00

.00

~
en

~
To convert wotllr <.Iiachllrgo in cubic feet per 8econd (ft3 /a) to cubic II>lItCrN pcr accond (ni'/a) multiply by 0.02a3Z.
F.stimOtild.



TABU lOE.--IlAr<J.-QUALITY R.Eo:aDS F(Xl S!l.EC'T£D TJllIll'LUIES, \lAZER YEAAS 19n "-'£I 1973

SACTERla..oG1CAI. AKA.LYSB

I NSTAN-
TAt'iEOOS IWlIEDIATE FECAL STREP-
DISCHARGE COLlfQRH COLIFORM TOCOCCI

(FT3/S) (COL. PER (COL. PER (COL. PER
OATE TIXE Y 100 ML) 100 ML) 100 ){L

TRIBllTARIES TO LAVAO-TRES PALACIOS ESnJARY

1626 Tres Palacio!;!; Creek near Midfield
1972
00.. 13 1000 12 56 ,000 96 5,700

"'.. 18 1450 8.8 80.000 190 3.100

1627 East Cllrancahua Creek r.t'ar BIt's!!ing
1972
00.. 13 1100 3.1 40.000 >20 '80
00.. 18 1635 1.1 54,000 150 510

1628 We!lt Carancahua Creek near La tt"ard
1912
00.. H 1450 3.8 72 .000 200 370

"'.. 18 1330 6.0 100.000 920 320

1640 Lavaca Rivt'r nellr Edo,
1972

"'.. n 0940 30. 41,000 220 310

"'.. 18 .." 30. 51,000 290 930

1645 t'iavidad River near Ganado
1972

"'.. H 1050 57 . 42.000 150 300

"" . 18 1035 29. 45.000 250 930

H. l.lustang Creek near Ganado
1912"',. n 1300 37 100,000 "0 52,000

"'.. 18 1135 12 14,000 6.0 900

1648 Placedo Creek near Placedo
1972
00" 12 1110 .60 22,000 170 2,200

"'.. 18 noo .30 64,000 160 1,400

1648.5 Chocolate BayOU near Port Lavaca
1972

"'.. 12 1345 .23 2/ 85,000 440 380
Oct. 18 0945 .12 Y 140,000 80 150

TRIBUTARIES TO GUADALUPE ESTUARY

19. Seadrift Creek at Seadrift
1973
Aug, 1 1410 3.0 200 150 520
Aug. 8 09,., 3.8 no 140 410

20. Guadalupe River at State H1ih..ay 35 near Tivoli
1913
Aug. 2 1810 10,400 .50 390 .80
Aug. 9 1400 6,000 370 140 1.100

1'RIBl:TARI ES TO )lISSIOS-ARANSAS EST'llARY

21. Artesian Creek near Tivoli
1971
SOY. • 1300 .61 51,000 20 200

1895 Mission River at Refugio
1911
t'iov. 3 1115 72 20.000 100 "0

26. Paplote Creek near Skidmore
1971
Sov. 5 0830 2.0 16.000 120 88

1898 Chlltipin Creek at Sinton
1971
Sov. 1220 '-' 22,000 10 "

TRIBUTARIES 1'0 NUECES ESTUARY

2110 Sueces River near ),Iathis
1911
Nov. , 1020 3,130 34,000 12 92

1 To cot:li'ert ..... teT discharxe in cubic :eet per aoeconc! (fc3/a) to cubic ""'tera per aecood (__ /-> ...Hiply by O.OUl32.

1 tni.... ted.
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