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Figure 21. Cumulative-percentage size distribution of bottom material collected from pools at sites 1-3, lower
Olmos Creek and upper San Antonio River, San Antonio, Texas, 1989.
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Table 14. Periphyton species list and density for site 1, lower Olmos Creek, San Antonio, Texas,

1989

[Diversity index computed using a modified version of Shannon's equation (Shannon and Weaver, 1949). --, not detected;
ND, no data collected because of no-flow conditions; sp., species]

DIVISION Sample date
Genus specles April 3 April 26 June 28 July 26 August 30
Density (cell il )
BACILLARIOPHYTA (diatoms)
Achnanthes lanceolata - 14 ND ND ND
Achnanthes minutissima 200 300 ND ND ND
Amphora ovalis - 29 ND ND ND
Cocconeis placentula 29 - ND ND ND
Cyclotella sp. - 320 ND ND ND
Cymatopleura solea 7 - ND ND ND
Cymbella minuta 14 85 ND ND ND
Cymbella sp. - 14 ND ND ND
Fragilaria sp. 7 - ND ND ND
Gomphonema brasiliense - 14 ND ND ND
Gomphonema parvulum 64 43 ND ND ND
Gomphonema sp. 7 - ND ND ND
Gomphonema subclavatum 7 - ND ND ND
Navicula accomoda - 29 ND ND ND
Navicula capitata - 14 ND ND ND
Navicula cryptocephala 36 14 ND ND ND
Navicula cuspidata 7 14 ND ND ND
Navicula lateropunctata - 14 ND ND ND
Navicula orbiculata 36 - ND ND ND
Navicula pupula 7 - ND ND ND
Navicula rhychocephala - 29 ND ND ND
Navicula rhyncocephala 7 - ND ND ND
Navicula sp. 21 71 ND ND ND
Navicula texana - 14 ND ND ND
Navicula tripunctata 7 85 ND ND ND
Nitzschia acicularis 14 14 ND ND ND
Nitzschia amphibia 71 - ND ND ND
Nitzschia dissipata 110 230 ND ND ND
Nitzschia filiformis 29 - ND ND ND
Nitzschia frustulum 150 130 ND ND ND
Nitzschia hungarica - 130 ND ND ND
Nitzschia linearis -- 14 ND ND ND
Nitzschia microcephala - 85 ND ND ND
Nirtzschia palea 93 300 ND ND ND
Nitzschia sp. 36 - ND ND ND
Rhoicosphenia curvata 29 43 ND ND ND
Stephanodiscus sp. 52 - ND ND ND
Surirella ovata - 14 ND ND ND
Synedra ulna 7 14 ND ND ND
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Table 14. Periphyton species list and density for site 1, lower Olmos Creek, San Antonio, Texas,

1989—Continued
DIVISION Sample date
Genus specles April 3 April 26 June 28 July 26 August 30
Density (cells per square millimeter}—Continued
CHLOROPHYTA (green algae)
Actinastrum hantzschii 52 - ND ND ND
Chlorococcum sp. 17 - ND ND ND
Unknown chlorococcum - 41 ND ND ND
CYANOPHYTA (blue-green algae) ]
Gongrosira sp. - 82 ND ND ND
Lyngbya sp. 44 - ND ND ND
Lyngbya subtilis - 350 ND ND ND
Oscillatoria 1,700 3,000 ND ND ND
Spirulina sp. - 41 ND ND ND
XANTHOPHYTA (yellow-green algae)
Vaucheria sp. - 21 ND ND ND
Total (rounded) 2,900 5,600 ND ND ND
Total taxa 29 33 ND ND ND
Diversity index 1.8 2.0 ND ND ND
Maximum diversity index 34 35 ND ND ND
Evenness 5 .6 ND ND ND

Table 14
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Table 15. Periphyton species list and density for site 2, upper San Antonio River, San Antonio, Texas,

1989

[Diversity index computed using a modified version of Shannon’s equation (Shannon and Weaver, 1949). -, not detected;

sp., species]

DIVISION Sample date
Genus specles April 4 April 25 June 27 July 25 August 29
Density (cell il )
BACILLARIOPHYTA (diatoms)

Achnanthes exigua - 36 - - -
Achnanthes microcephala 120 - - - -
Achnanthes minutissima 1,400 640 - - -
Amphipleura pellucida - - - 100 -
Amphora ovalis 120 - - - -
Bacillaria paradoxa - - 650 - 1,100
Caloneis lewisii 120 - - - -
Caloneis ventricosa 230 - - - -
Cocconeis diminuta - - 6,500 - 11,000
Cocconeis placentula - 210 - - -
Cyclotella sp. - 43 - - -
Cymatopleura elliptica - - - - 1,100
Cymbella affinis - 71 - - 1,100
Cymbella cymbiformis 470 - - - -
Cymbella sp. 120 180 - - -
Diploneis sp. 350 - - - -
Fragilaria leptostauron 120 - - - -
Fragilaria sp. 230 - - - -
Gomphonema angustatum - - - 400 -
Gomphonema constrictum - - 3,900 810 5,600
Gomphonema olivaceum - 460 - - -
Gomphonema parvulum 230 36 - - -
Gomphonema sp. 230 - - - -
Gyrosigma obtusatum - 36 2,000 - 3,400
Melosira sp. 300 86 - - -
Meridion circulare - - 7,800 - 11,000
Navicula amphibia - 140 - - -
Navicula capitata - 36 - - -
Navicula cryptocephala - 110 - - -
Navicula lateropunctata - 36 - - -
Navicula minuscula 120 140 - - -
Navicula orbiculata - 36 - - -
Navicula radiosa - - - - 2,200
Navicula rhynchocephala 350 - - - -
Navicula sp. 470 140 - - -
Navicula texana 120 - - - -
Navicula tripunctata 230 140 - - -
Nitzschia acicularis 120 36 - - -
Nitzschia amphibia 940 - - - -
Nitzschia dissipata 1,200 280 - - -
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Table 15. Periphyton species list and density for site 2, upper San Antonio River, San Antonio, Texas,
1989—Continued

DIVISION Sample date
Genus specles April 4 April 25 June 27 July 25 August 29
Density (cells per square millimeter)}—Continued
Nitzschia filiformis 700 - - - -
Nitzschia flexa - 36 - - -
Nitzschia frustulum 120 360 - - -
Nitzschia microcephala 350 - - - -
Nitzschia palea 820 360 - - -
Nitzschia paradoxa 350 - - - -
Nitzschia sp. 820 180 - - -
Pinnularia biceps - - - - 9,000
Pinnularia flexuosa 120 - - - -
Stephanodiscus sp. - 43 - - -
Surirella biseriata - - - - 1,100
Surirella patella - 36 - 100 1,100
Synedra fasicula - 36 650 510 -
Synedra ulna - - 2,000 100 1,100
CHLOROPHYTA (green algae)
Chlorelia - - 6,500 1,400 4,500
Chlorococcum sp. 74 - - - -
Cladophora glomerata - 260 - - -
Cylindrocapsa geminella 590 - - - -
Rhizoclonium sp. 740 - - - -
Tetraedron minimum - 43 - —_ -
Unknown chlorococcoid - 87 - - -
CYANOPHYTA (blue-green algae)
Anabaena - - 4,600 100 3,400
Lyngbya aeruginea-caerulea - 910 - - -
Lyngbya digueti 1,700 - - - -
Microcystis aeruginosa - - 29,000 6,300 44,000
Oscillatoria 7,000 2,400 - 100 3,400
Phormidium sp. 590 - - - -
Spirulina sp. - 170 - - -
EUGLENOPHYTA (euglenoids)
Trachelomonas - - 2,000 200 7,800
Total (rounded) 22,000 7,800 66,000 10,000 110,000
Total taxa . 34 33 11 11 17
Diversity index 28 27 1.8 14 22
Maximum diversity index 35 35 24 24 2.8
Evenness 8 8 .8 .6 8
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Table 16. Periphyton species list and density for site 3, upper San Antonio River, San Antonio, Texas,

1989

[Diversity index computed using a modified version of Shannon’s equation (Shannon and Weaver, 1949). --, not detected;

sp., species]

DIVISION Sample date
Genus specles April 7 April 24 June 26 July24  August28
Density (cell il )
BACILLARIOPHYTA (diatoms)

Achnanthes microcephala - 19 - - -
Achnanthes minutissima 570 600 - - -
Achnanthes sp. - 57 - - -
Amphipleura pellucida - 19 - - -
Bacillaria paradoxa - - - 660 -
Biddulphia laevis - - 1,000 - -
Cocconeis diminuta - - 5,700 6,600 4,500
Cocconeis pediculus 30 - - - -
Cocconeis placentula 600 620 - - -
Cymbella affinis - 19 - - -
Cymbella gracilis - - - 660 -
Cymbella minuta 15 - - - -
Cymbella sp. 15 - - - -
Epithema sp. - 19 - - -
Fragilaria construens 15 - - - -
Fragilaria sp. 90 130 - - -
Gomphonema brasiliense - 38 - - -
Gomphonema constrictum - - 2,600 2,600 690
Gomphonema olivaceum 230 150 - - -
Gomphonema parvulum 90 300 - - -
Gomphonema subclavatum 15 19 - - -
Gyrosigma obtusatum 30 - 2,600 3,300 1,000
Melosira sp. 180 440 - - -
Meridion circulare - - 1,500 2,000 4,200
Navicula capitata 60 - - - -
Navicula cryptocephala 30 76 - - -
Navicula decussis - 38 - - -
Navicula lateropunctata 60 76 - - -
Navicula minuscula 120 38 - - -
Navicula orbiculata 120 76 - - -
Navicula radiosa - - 520 1,300 690
Navicula rhynchocephala 75 170 - - -
Navicula sp. 110 94 - - -
Navicula tripunctata - 38 - - -
Nitzschia acicularis - 19 - - -
Nitzschia dissipata 150 360 - - -
Nitzschia fonticola 15 - - - -
Nitzschia frustulum 75 76 - - -
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Table 16. Periphyton species list and density for site 3, upper San Antonio River, San Antonio, Texas,

1989—Continued
DIVISION Sample date
Genus specles April 7 April 24 June 26 July 24 August 28
Density (cells per square millimeter)}—Continued
Nitzschia linearis 60 38 - - -
Nitzschia microcephala - 19 - - -
Nitzschia palea 90 150 - - -
Nitzschia sp. 30 38 - - -
Pinnularia biceps - - 520 2,000 690
Rhoicosphenia curvata - 38 - - -
Surirella angustata - - - 2,000 -
Surirella ovata - 38 - - -
Surirella patella - - - - 1,000
Surirella tenera - - - - 350
Synedra ulna - 76 1,000 2,600 -
CHLOROPHYTA (green algae)
Chaetophora elegans - 1,800 - - -
Chlamydomonas - - 2,100 3,300 3,800
Chlorella - - 4,100 4,600 3,800
Rhizoclonium - - - 1,300 -
Unknown chlorococcoid 23 - - - -
CYANOPHYTA (blue-green algae)
Anabaena 45 560 3,600 4,000 2,800
Microcystis aeruginosa - - 20,000 22,000 10,000
Oscillatoria 1,300 3,800 6,200 6,600 350
Synechococcus sp. 68 - - - -
EUGLENOPHYTA (euglenoids)
Trachelomonas - - - - 350
Total (rounded) 4,300 10,000 51,000 66,000 34,000
Total taxa 29 34 13 16 14
Diversity index 25 23 20 23 22
Maximum diversity index 34 35 26 2.8 2.6
Evenness v g .8 .8 8
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Table 17. Phytoplankton species list and density for site 1, lower Olmos Creek, San Antonio, Texas,
1989

[Diversity index computed using a modified version of Shannon’s equation (Shannon and Weaver, 1949). ND, no data
collected because of no-flow conditions; sp., species]

DIVISION Sample date

Genus specles April 3 June 28 August 30
Density (cells per milliliter)

BACILLARIOPHYTA (diatoms)
Achnanthes deflexa 60 ND ND
Achnanthes minutissima 220 ND ND
Cocconeis placentula 20 ND ND
Cyclotella ocellata 620 ND - ND
Gomphonema sp. 60 ND ND
Navicula cryptocephala 20 ND ND
Navicula cuspidata 20 ND ND
Navicula jaernefeltii 40 ND ND
Navicula minima 40 ND ND
Navicula radiosa 40 ND ND
Navicula texana 40 ND ND
Navicula sp. 60 ND ND
Nitzschia amphibia 20 ND ND
Nitzschia angustata 40 ND ND
Nitzschia dissipata 60 ND ND
Nitzschia hungarica 80 ND ND
Nitzschia linearis 20 ND ND
Nitzschia microcephala 20 ND ND
Nitzschia palea 120 ND ND
Nitzschia sp. 100 ND ND
Stephanodiscus sp. 310 ND ND
Synedra ulna 40 ND ND

CHLOROPHYTA (green algae)
Ankistrodesmus falcatus 190 ND ND
Chlamydomonas sp. 2,400 ND ND
Chodatella quadriseta 940 ND ND
Elakatothrix viridis 380 ND ND
Franceia droescheri 2,100 ND ND
Gloeocystis ampla 4,100 ND ND
Kirchneriella subsolitaria 380 ND ND
Nannochloris sp. 190 ND ND
Oocystis sp. 750 ND ND
Tetraedron trigonum 190 ND ND
Tetraspora lacustris 190 ND ND
Treubaria setigerum 190 ND ND
Unknown coccoid 2,100 ND ND
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Table 17. Phytoplankton species list and density for site 1, lower Olmos Creek, San Antonio, Texas,
1989—Continued

DIVISION Sample date

Genus specles April 3 June 28 August 30

Density (cells per milliliter)—Continued

CHRYSOPHYTA (golden-brown algae)

Kephyrion sp. 190 ND ND
CRYPTOPHYTA (cryptophytes)

Cryptomonas erosa 190 ND ND

Rhodomonas minuta 380 ND ND
CYANOPHYTA (blue-green algae)

Aphanocapsa delicatissima 2,400 ND ND

Chroococcus dispersus 7,100 ND ND

Chroococcus limneticus 1,100 ND ND

Chroococcus minutus . 4,900 ND ND

Dactylococcopsis fascicularis 1,500 ND ND

Gloeothece linearis 190 ND ND

Oscillatoria 940 ND ND

Total (rounded) 35,000 ND ND
Total taxa 45 ND ND
Diversity index 28 ND ND
Maximum diversity index 38 ND ND
Evenness i ND ND
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Table 18. Phytoplankton species list and density for site 2, upper San Antonio River, San Antonio, Texas,
1989

[Diversity index computed using a modified version of Shannon's equation (Shannon and Weaver, 1949). -, not detected;
sp., species]

DIVISION s Sample date
Genus specles April 4 June 27 August 29
BACILLARIOPHYTA (diatoms)
Achnanthes minutissima 82 - -
Achnanthes sp. 21 - -
Asterionella formosa 21 - -
Cocconeis placentula 41 - -
Cyclotella ocellata 110 - -
Cyclotelia stelligera - - 300
Cymbella affinis 21 190 -
Cymbella turgidula 120 - -
Navicula cryptocephala 42 - -
Navicula hambergii 41 - -
Navicula minima 21 - -
Navicula pupula - 380 -
Navicula radiosa - 570 2,700
Navicula sp. 61 - -
Navicula tripunctata 82 - -
Nitzschia acicularis 21 - -
Nitzschia filiformis 21 - -
Nitzschia fonticola 21 - -
Nitzschia palea 270 - -
Pinnularia biceps - 1,100 600
Surirella ovata 21 - -
Surirella patella - 190 -
Surirella robusta - - 900
Synedra ulna - 950 1,800
CHLOROPHYTA (green algae)
Chlamydomonas sp. 560 - 1,200
Chlorelia sp. - 2,300 2,700
Closterium sp. - 380 -
Cosmarium denticulatum - - 900
Cosmarium ovale - 190 -
Oocystis pusilla 450 - -
Tetraedron gracile - - 600
Tetraedron muticum 110 - -
Unknown coccoid 340 - -
CRYPTOPHYTA (cryptophytes)
Cryptomonas erosa 110 - -
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Table 18. Phytoplankton species list and density for site 2, upper San Antonio River, San Antonio, Texas,
1989—Continued

DIVISION Sample date
Genus specles Aprii 4 June 27 August 29
Density (cells per milliliter)}—Continued
CYANOPHYTA (blue-green algae)
Anabaena flos-aquae - 950 1,200
Aphanocapsa delicatissima 2,500 - --
Aphanothece sp. 1,000 - -
Chroococcus dispersus 560 - -
Chroococcus minutus 2,700 - -
Chroococcus sp. 110 - --
Dactylococcopsis sp. 110 - -
Gloeothece linearis 680 - -
Microcystis aeruginosa - 10,000 17,000
Oscillatoria sp. 1,100 - , 300
Spirulina sp. 110 - -
Synechococcus sp. 110 - -
EUGLENOPHYTA (euglenoids)
Euglena acus - 380 -
Phacus sp. - 190 -
Trachelomonas sp. 110 760 -
Total (rounded) 12,000 19,000 30,000
Total taxa 33 14 12
Diversity index 2.5 17 1.6
Maximum diversity index 35 2.6 25
Evenness 3 i .6
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Table 19. Phytoplankton species list and density for site 3, upper San Antonio River, San Antonio, Texas,
1989

[Diversity index computed using a modified version of Shannon’s equation (Shannon and Weaver, 1949). —, not detected;
sp., species] ‘

DIVISION Sample date
Genus specles April 7 June 26 August 28
nsi 1ls per milliliter
BACILLARIOPHYTA (diatoms)
Bacillaria paradoxa - - 940
Cocconeis diminuta - 1,200 940
Cocconeis placentula 19 - -
Cyclotella stelligera - - 1,400
Cymatopleura solea 9 400 -
Gomphonema constrictum - 1,600 -
Gomphonema subclavatum 9 - -
Melosira ambigua - - 470
Meridion circulare - 400 -
Navicula grimmei 9 - -
Navicula radiosa - 800 1,400
Navicula sp. 19 - -
Nitzschia dissipata 28 - -
Nitzschia fonticola - - 940
Nitzschia palea 19 400 -
Pinnularia biceps - - 2,800
Pinnularia latevittata - - 470
Surirella angustata - 800 -
Surirella robusta - 400 -
Synedra ulna - 800 -
CHLOROPHYTA (green algae)
Chlamydomonas sp. 220 - -
Chlorella sp. - 1,600 3,300
Franceia ovalis 56 - -
Unknown coccoid 110 - -
CRYPTOPHYTA (cryptophytes)
Cryptomonas sp. 56 - -
CYANOPHYTA (blue-green algae)
Anabaena flos-aquae - 2,000 470
Aphanocapsa delicatissima 1,400 - -
Aphanothece sp. 390 - -
Chroococcus minutus 1,200 - -
Chroococcus sp. 680 - -
Gloeothece linearis 56 - -
Lyngbya sp. 280 - -
Microcystis aeruginosa -- 26,000 32,000
Oscillatoria sp. 220 - -
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Table 19. Phytoplankton species list and density for site 3, upper San Antonio River, San Antonio, Texas,

1989—Continued
DIVISION Sample date
Genus specles April 7 June 26 August 28
Density (cells per milliliter)—Continued
Synechococcus sp. 170 - -
EUGLENOPHYTA (euglenoids)
Euglena sp. - - 940
Euglena acus - 1,200 -
Trachelomonas sp. - 2,000 940
Total (rounded) 5,000 40,000 47,000
Total taxa 19 14 13
Diversity index 2.1 1.5 14
Maximum diversity index 29 2.6 2.6
Evenness i .6 5

Table 20. Water-quality data for site 1, lower Olmos Creek, San Antonio, Texas, 1989

[m?/s, cubic meters per second; pS/cm, microsiemens per centimeter at 25 °C; °C, degrees Celsius; NTU, nephelometric
turbidity unit; mg/L, milligrams per liter; mm, millimeters; Hg, mercury; CaCOs, calcium carbonate; -, not determined; N,
nitrogen; NO,+NOj, nitrite plus nitrate; P, phosphorus; pg/L, micrograms per liter; pg/g micrograms per gram; <, less than]

Dis- Color Baro- Oxygen, Oxygen Hard-
Specific  pH Oxygen,
charge, Temper- (plat-  Tur- metric dissolved demand, ness,
conduct- (stand- dis-
Date Time instan- inum- Dbidity pressure (percent biochem- total
taneous ance ard (°C) cobalt (NTU) solved (mm of gatu- ical, 5day (mg/lL as
5. (1Slcm) units) (mg/L) '
(m°/s) units) Hg) ration) (mg/L) CaCOj3)
Apr
03... 1310 0.01 404 1.3 26.0 30 12 71 741 90 4.2 160
26... 1120 .01 545 74 230 - - 32 747 38 - --
Magne- Potas- Alka- Chio- Fluo-
Calcium, Sodium, Sodium Sulfate, Silica,
sium, sium, linity, ride, ride,
dis- dis- Sodium adsorp- dis- dis-
Date dis- dis- field dis- dis-
solved solved (percent) tion solved solved
(mglL) (mgiL) ratio solved (mg/las (mgL) solved  solved (malL)
(mg/L) (mgl) CaCOj) (mgh) (mgl)
Apr
03... 56 6.0 16 17 0.5 5.6 130 4 15 0.30 79
26... - - - - - - - - - - -
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Table 20. Water-quality data for site 1, lower Olmos Creek, San Antonio, Texas, 1989—Continued

Solids, Nitro- Nitro- Nitro- Phos-
Residue, Residue, Nitro- Nitro-
sum of Residue, gen, gen,am- gen,am- Phos- phorus,
total at fixed gen, gen,
nstit- volatile, nitrite, monia, monia+ phorus, ortho,
105 °C, non- NO,+NO;, NO,+NO,,
Date uents, sus- dis- dis- organic, total dis-
sus- filter- total dissoived
dis- pended solved solved total (mg/l.  soived
pen able (mg/L (mg/L
solved (mglL) (mg/L) (mglL) (mg/L asN) asN) (mg/L (mg/L as P) (mg/L
(mg/L) as N) as N) as N) as P)
Apr
03... 231 34 5 29 0.038 0.300 0.292 0.132 0.80 0.150 0.082
26... - - - - - - - - - - -
Barlum, Cadmium,
Alumi- Arsenic, hro- Chromium,
Barium, recov- Cadmium, recov-
Carbon num, 3 mium, recov-
Cyanlde, Arsenic, total erable total erable
organic, totai in bot- total erabile from
Date total total recov- frombot- recov- from bot-
total (mgL) v (ng/L) tom ma- erable tom erable tom ma- v om
ma- m
(mg/L) erable terial erable materia!
() pg VOB terel Goby el e
9
(ng/g) (ng/g)
Apr
03... 94 <0.010 280 2 7 100 60 <1 2 2 10
26... - - - - - - - - - -
Copper, Lead, Mercury,
Copper, recov- Iron, Lead, recov- Mercury, recov- Nickel, Sele- Siiver, Zinc,
total erable total total erable total erable total " total total
nium,
Date recov- frombot recov- recov- from bot- recov- from bot- recov- total recov- recov-
erable tomma- erable erable tomma- erable tom ma- erable ) erable erable
(no/L) terial (ng) (o) terial (nglL) terial (ugh) (o)  (uol)
(ng/g) (ng/g) (rg/g)
Apr
03... 3 10 340 <5 30 <0.10 0.06 6 <1 <1 10
26... - - - - - - - - - - -
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Table 21. Water-quality data for site 2, upper San Antonio River, San Antonio, Texas, 1989

[m>/s, cubic meters per second; pS/cm, microsiemens per centimeter at 25 °C; °C, degrees Celsius; NTU, nephelometric turbidity unit;
mg/L, milligrams per liter; mm, millimeters; Hg, mercury; CaCOj3, calcium carbonate; -, not determined; <, less than; N, nitrogen;
NO,+NOs;, nitrite plus nitrate; P, phosphorus; pg/L, micrograms per liter; jtg/g micrograms per gram)

Oxygen
Dis- Color Baro-  Oxygen, . and, Hard-
Specilfic pH Oxygen, metric dis-
charge, onduct- (stand- Temper- (plat-  Tur- dis- pres-  solved blo-  ness,
Date Time instan- ance ard ature inum- Dbidity soived sure (percent chem- total
taneous @S/cm)  units) (°C) cobalt (NTU) (mglL) (mm satu- ical, (mg/lLas
(m¥s) units) ofHg)  ration) 5S¢y  €acOy)
9 (mglL)
Apr
04... 1300 0.08 494 7.4 25.0 2 12 7.8 747 97 12 220
25... 1020 .08 487 74 24.0 - - 7.0 745 85 - -
June
27... 1200 07 480 73 25.0 5 26 7.8 752 96 .6 250
July
25... 1115 07 446 7.3 250 - - 6.5 749 80 - -
Aug
29... 1130 .05 475 73 24.5 <1 .60 7.4 748 91 1.6 230
Calcium, ™39 g dium, Sodium Toms-  Alke o ate, Chio-  Fluo g
ds- ™M™ 4is  Sodium adsorp- U™ finity. dis- rida, ride, dis-
Date dis- dis- field dis- dis-
solved solved (percent) tion solved solved
(mg/L) solved (mgL) ratio soived (mg/l as (mglL) solved solved (mglL)
(mg/L) (mg/L) CaCOj) (mgll) (mgh)
Apr
04... 65 15 8.8 8 0.3 13 200 21 16 0.20 11
25... - - - - - - - - - - -
June
27... 72 16 9.8 8 3 1.7 190 21 17 20 13
July
25... - - - - - - - - - - -
Aug
29... 66 15 9.2 8 3 1.1 200 16 15 20 12
Solids, Residue, Res-  Nitro- Nitro- Nitro- Nitro- Nitro- Phos-
sum of total due, gen, gen gen, gen, am- gen, am- Phos- phorus,
constit- at 105 vois- nitrite, N02+N'o NO.+NO;,  monia, monia + phorus, ortho,
Date °C, tile, dis- wotal b dis- dis- organic, total dis-
dlssolv’ed sus- sus-  solved (mglL solved solved total (mg/L solved
(mglL) pended pended (mglL as N) {mgL (mglL (mgL asP) (mg/L
(mghL) (mglL) asN) as N) as N) as N) as P)
Apr
04... 269 8 <1 0.005 2.50 1.80 0.008 <0.20 0.020 0.011
2... - - - - - - - - - -
June
27... 273 9 <1 .005 1.80 1.70 .024 .30 <.010 <.001
July
25... - - - - - - - - - -
Aug
29... 260 <1 <1 .002 1.70 1.70 .008 <20 <.010 .008
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Table 21. Water-quality data for site 2, upper San Antonio River, San Antonio, Texas, 1989—Continued

Chro-
Aluml- Arsenic, Barium, Cadmium, Chro- mlum,
Carbon num total Barium, recov- Cadmium,  recov- mium, recov-
ofganic’ Cyanide, total, Arsenlc, In bo;- totai erable total erable total erable
Date ’ total total recov- frombot- recov- frombot-
total recov- tom ma- recov- from
(mg/L) (ng/L) erable tom ma- erable tom ma-
(mg/L) erable terlal (ugll) terial (gl terial erable bottom
‘ (ngh) (ng/g) (ug/g) (g (ugL) materlal
9) (
ng/g)
Apr
04... 0.8 <0.010 70 <1 3 100 40 1 2 1 7
25... - - - - - - - - - - -
June
27... 6 <.010 150 1 3 100 20 <1 3 2 8
July
25.. - - - - - - - - - - -
Aug
29... .6 <.010 140 <1 3 <100 <100 <1 2 1 10
Copper, Lead, Mercury,
Copper, recov- Iron, Lead, recov- Mercury, recov- Nickel, Sele- Sliver, Zinc,
totai erable total total - erable total erable total nium total total
Date recov- frombot- recov- recov- frombot- recov- frombot- recov- to'al' recov-  recov-
erable tomma- erable erable tom ma- erable tomma- erable ) erable erable
(ng/L) terial  (ngll)  (ngl) terial (ng) terial (ngh) (ko)  (ng)
(ng/o) (ng/o) (ng/g)
Apr
04... 2 7 70 <5 50 <0.10 0.04 4 <1 <1 10
25... - - - - - - - - - - -
June
27.. 2 7 120 2 40 .10 .03 <1 <1 <1 10
July
25... - - - - - - - - - - -
Aug
29... 5 9 80 3 70 .10 .06 3 <1 <1 <10
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Table 22. Water-quality data for site 3, upper San Antonio River, San Antonio, Texas, 1989

[m%/s, cubic meters per second; uS/cm, microsiemens per centimeter at 25 °C; °C, degrees Celsius; NTU, nephelometric turbidity unit;
mg/L, milligrams per liter; mm, millimeters; Hg, mercury; CaCO;, calcium carbonate; -, not determined; <, less than; N, nitrogen;
NO,+NO,, nitrite plus nitrate; P, phosphorus; pg/L, micrograms per liter; pg/g micrograms per gram]

Oxygen
Dis- o ocitic  pH Color oxygen xt':c o’g'lgf"' demand, Hard-
charge, Temper- (piat-  Tur- ' bio- ness,
Date Time instan. Conduct (stand- e inum-  bigiy O  Pres- solved - ol
ance ard solved sure (percent
taneous (°C) cobalt (NTU) icai, (mg/las
(mYg) #S/em)  units) units) (mgh) :"“H':) m‘:“o“;) Sday CaCOy)
(mg/L)
Apr
07... 1400 0.28 500 7.9 235 3 3.0 8.0 748 9% 0.9 . 240
24.. 1215 27 502 1.6 24.0 - - 6.6 747 80 - -
June
26... 1230 .18 492 15 25.0 5 33 6.5 751 80 9 230
July
24... 1145 23 485 15 26.0 - - 6.8 750 85 - -
Aug
28... 1400 21 485 7.6 270 <1 2.6 6.5 745 84 19 230
Calcium, 29 oodium, Sodium 'O Alke o e, Chio-  Fluo e
sium, sium, linity, ride, ride,
dis- dis- Sodium adsorp- dis- dis-
Date dis- dis- fleid dis- dis-
. solved solved (percent) tion solved soived
mon) M (mgn) ratio  $OVY (oLas ) goved  solved )
(mg/L) (mg/lL) CaCOy) (mg)  (mgll)
Apr
07... 68 16 9.0 03 1.7 200 - 16 0.20 12
24... - - - - - - - - - - -
June
26... 69 15 9.0 3 1.1 220 17 16 20 12
July
24... - - - - - - - - - - -
Aug
28... 69 15 10 3 2.1 210 20 15 20 12
Solids, Residue, Resl- ResF  Nitro- Nitro- Nitro- Nitro- Phos-
Nitro-
sum of total due, due, gen, n gen, gen,am- gen, am- Phos- phorus,
constit- at105 vola- fixed nitrite, NOZ:N,O& NOx+NO3, monia, monia+  phorus, ortho,
Date uents, °C, tiie, non- dis- total dis- dis- organic, totai dis-
dis- sus- sus- filter- solved (mglL solved solved totai (mg/L solved
soived pended pended able (mgL N) (mghL (mgL (mglL asP) (mg/L
(mgh) (mgl) (mgl) (mg/L asN) as N) as N) as N) as P)
Apr .
07... - 3 2 1 0029 140 1.40 0.006 0.40 0.030 0.020
24... - - - - - - - - - - -
June
26... 276 3 <1 - 035 160 1.60 .062 .50 .033 023
July
24... - - - - - - - - - - -
Aug
28... 277 6 5 1 027 150 1.50 057 40 030 016
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Table 22, Water-quality data for site 3, upper San Antonio River, San Antonio, Texas, 1989—Continued

Chro-
Alumk- Arsenic, Barium, Cadmium, Chro-  mlum,
Carbon, num, total, Barlum,  recov- Cadmium,  recov- mium, recov-
organic, Cyanlde, total Arsenic, In bot- total erable total erable total erable
Date total total recov- total tom ma- recov- frombot- recov- from bot- recov- from
(mg/L) (ng/L) erable tom ma- erable tom ma-
(mg/L) erable teriai (gl terial () terial erable bottom
(ugh) (rg/a) g/ (ng/L) material
g) (ng/g) g/
9)
Apr
07... 1.1 <0.010 100 <1 3 100 80 <1 2 2 10
24.. - - - - - - - - - - -
June
26... 1.7 <.010 200 <1 3 100 70 <1 3 2 10
July
24.. - - - - - - - - - - -
Aug
28... 1.3 <.010 200 <1 2 <100 100 <1 2 1 7
Copper, Lead, Mercury,
Copper, recov- Iron, Lead, recov- Mercury, recov- Nicke!, Selo- Sliver, Zinc,
total erable total total erable total erable total nium total total
Date recov- frombot- recov- recov- frombot- recov- frombot- recov- to tal’ recov-  recov-
erable tomma- erable erable tom ma- erable tomma- erable ) erable erable
(ngL) terial (rgl)  (ugh) terial (o) terial (nolL) (not) (ng/L)
(ng/g) (ng/0) (ng/g)
Apr
07... 2 30 120 <5 230 <0.10 0.05 <1 <l <1 20
4. - - - - - - - - - - -
June
26... 2 10 150 3 230 .10 .02 1 <1 <1 30
July
24.. - - - - - - - - - - -
Aug
28... 4 10 120 3 220 .10 .05 1 <1 <1 <10
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Table 23. Diel fluctuations in water-quality properties at site 2, upper San Antonio River, San Antonio, Texas,
September 20-21, 1989

[1S/cm, microsiemens per centimeter at 25 °C; °C, degrees Celsius; mg/L, milligrams per liter; -, not determined]

Time Specific conductance pH Temperature . Dissolved oxygen
(hour) (uS/cm) (standard units) (°C) (mg/L)
1100 490 7.4 24.0 6.6
1200 - 7.4 24.5 6.8
1300 - 7.4 245 6.9
1400 - 7.5 25.0 7.0
1500 - 7.5 250 7.1
1600 - 7.5 25.5 7.2
1700 - 7.5 25.0 7.1
1800 - 75 25.0 7.0
1900 - 7.5 25.0 6.9
2000 - 7.5 25.0 6.8
2100 - 7.4 245 6.7
2200 - 74 245 6.6
2300 - 7.4 245 6.6
2400 - 74 245 6.5
0100 - 74 245 6.5
0200 - 74 240 6.5
0300 - 7.4 24.0 6.5
0400 - 74 240 6.4
0500 - 7.4 240 6.4
0600 - 7.4 240 6.4
0700 - 7.4 24.0 6.4
0800 - 7.4 24.0 6.5
0900 - 7.4 24.0 6.5
1000 - 7.4 24.0 6.6
1100 - 7.4 240 6.8
1200 546 74 245 7.1
Minimum - 14 24.0 6.4
Maximum - 7.5 25.5 7.2
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Table 24. Diel fluctuations in water-quality properties at site 3, upper San Antonio River, San Antonio, Texas,
September 19-20, 1989

[US/cm, microsiemens per centimeter at 25 °C; °C, degrees Celsius; mg/L, milligrams per liter]

Time Specific conductance ’ pH Temperature Dissolved oxygen
(hour) (uS/ecm) (standard units) (°C) (mgll)
0700 477 7.7 245 58
0800 481 7.7 24.5 5.8
0900 483 7.7 24.5 58
1000 485 7.7 24.5 6.0
1100 486 7.7 24.5 6.1
1200 487 78 245 6.2
1300 488 7.8 25.0 6.4
1400 488 7.8 25.0 6.5
1500 489 7.8 25.0 6.6
1600 490 7.8 25.0 6.6
1700 491 78 25.0 6.7
1800 491 7.8 24.5 6.7
1900 492 7.8 245 6.6
2000 493 7.8 245 6.5
2100 493 7.8 24.5 6.5
2200 495 7.8 24.5 6.4
2300 496 7.8 245 6.4
2400 496 7.8 245 6.5
0100 497 7.8 245 6.4
0200 498 7.8 24.5 6.4
0300 499 7.8 24.5 6.3
0400 500 7.8 245 6.2
0500 501 7.8 245 6.1
0600 502 7.8 24.5 6.0
0700 503 7.8 24.5 59
0800 504 7.8 24.5 5.9
Minimum 477 7.7 245 5.8
Maximum 504 7.8 25.0 6.7
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