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Annex A5.3.1 Outline of Water Quality and Hydrologic Monitoring

Inside of Lakes Outside of Lakes (Inside of Basins)
A, Water Quality Survey(Lakes & Inlets) F. Runoff Ldad Survey from Rivers.
B. Bottormn Sediment Survey G. Generation L.oad Survey
C. Elution test from Bottom Sediment H. Runoff Ratio Survey
D. Hydraulic Observation {. Pollution Source Survey
E. Water Depth Survey

Analysis of Water Quality in Lakes and Inlets
s Analysis of Current Conditions

s  Analysis of Bathymetry data

s Analysis of Runoff Lard
Analysis of Pollution Load

L .

Improvement of Water Quality Model

) .
Estimation of Water Quality in Lakes in the Future

|

Reduction Plan by Some countermeasures

Figure A5.3.1 Survey Flowchart for Water Quality and Hydrologic Monitoring
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Annex A5.3.2  Work Flow for Water Quality and Hydrologic Monitoring

Figure A5.3.2 shows the work flow.

a  Current/ Water Quality of inner lake

Collection and obscrvation of
o River Discharge/Water Quality

Data, Document and Information
o Sediment(including clution test)

{Dry Season)

e Bathymetric Survey

A

Analysis of Data (Dry Scason)

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

Collection and observation of o  Current/ Water Quality in the Lakes
Data, Document and {nformation o River Discharge/Water Quality
(Rainy Scason) o Sediment(elution test)

5

Analysis of Data (Dry Scason)

b

Analysis of Data (Dry and

Rainy Season) at the lakes and

Rivers

Figure A5.3.2 Work Flow of Water Quality and Hydraulic Monitoring
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Annex A5,3.3  Scope of Survey and Survey Methods

In the current study, a six-month monitoring survey shall be conducted, in consideration of
seasonal changes, for the following survey items. See Table A5.3.1 for the map of all the
monitoring survey points, Figure 5.3.1 for the map of monitoring survey points in the lakes,
Figure 5.3.2 for the map of monitoring survey points outside the lakes (inside the basins}), and

Table A5.3.2 for the scope of the survey.

(1) Inside the lakes (See Figure 5,3,1.)
A. Water quality survey (Lake water quality and inlet water quality)

B. Bottom sediment survey (Properties of bottom mud)
C. Elution test of bottom sediment (Elution load test)
D. Hydraulic observation (Flow condition in lake)

E.

Water depth survey (Soundings in lake)

(2) Outside lakes (Inside basing; see Figure 5.3.2.)

F. Inflow load survey (Discharge and water quality of inflowing rivers)

G.  Unit load of pollutant survey (Po.llution load from domestic wastewater)

H. Attenuation ratio survey of small rivers (Attenuation load of tributary rivers)

I. Poliution source survey (Water quality of wells)

A,  Water quality suWey (Lake water quality and inlet water quality}

The water quality survey is described as follows:

(1) Lake water
D Sampling points: 9 in total
(@  Lako Billings: 6 (BL-1, BL-2, BL-3, BL-4, BL-5 and BL-6)
(b) Lake Rio Grande Arm; 3 (RGDE-1, RGDE-2 and RGDE-3)
2) Sampling layers: 5 to 3 (Water temperature changes shall be considered when
sampling at all of the points)
(a) Surface layer: 0.5 m below water surface

(b) DBottom layer: 1.0 m above lake bottom

3) Sampling count: 4 times , twice in dry season (8/16-18 first time, 9/5-8 second
time]), twice in rainy season (11/22-23 third time, 2006/1/10-11 fourth time)
4) Observation and analysis items

(a) On-site observation items: Water temperature, pH, DO and transpatency
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(b) Analysis items: General items, eutrophication items, bacteria, heavy metals,
plankton (only in surface layer) (See Table A5.3.2 for more information.)

5) Sampling method:  Use of Motohashi type auto sampler and Van Dorn water sampler

(2) Lake water in small inlets

1) Sampling points: 41 in total
Lake Rio Grande Arm: 11 (RGNA-1 to 11)
Lake Billings: 30 (BLNA-1 to 30)

2) Sampling layers: Surface layer (only the surface fayer at alt the points)
3) Sampling count:  Once (once in dry season 8/16-18, 7/2006)
4) Observation and analysis items

(a) On-site obscrvation items: Water temperature, pH, DO and transparency
(b) Analysis items: General items, eutrophication items and bacteria (Sec Table A5.3.2
for more information.)

5) Sampling method:  Use of Van Dorn water sampler

" Photo A5.3.1 Lake water sampling using a Motohashi type auto sampier (Rio Grande
Arm} '
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Photo A5.3.2  Water quality monitoring on Lake Billings (Taquacetuba intake point)

B. Bottom sediment survey ('Prbperties' of bottom mud)

The bottom sediment survey is described as follows:

5
(a)

®

2)
3)
4)
()
(b)

S)

Sampling points: 35 in total (5 points first time, 30 points second tine)

' First time; Lake Billings: 3 points (8-1, S-2 and 5-3), Lake Rio -Grande Arm: 2

points (S-4 and S-5) _ _

Second time: Lake Billings only: 30 poiiits (including the previously inentioned
5points) _ '
Sampling layers: 1 (only the surface layer at all the points)
Sampling éo_unt: Once (2006/7/12) Twice (2006/7)
Observation and analysis items |
On-site obscrvation items: Mud temperature, soil property and pH _
Analysis items: General items, cutrophication items, bacteria, heavy metals and
granularity (See Table A5.3.2 for more information.}

Sampling method:  Use of Ekman-Birge type bottom sampler

C. Elution test of bottom sediment (Elution load test)

The ehution test of bottom sediment is described as follows:

1) Elution test of bottom sediment

(a)
(b)
()
(d)

Sampling points: 2 are plauned

Sampling layers: 1 (surface layer)

Sampling count: Onee (dry season)

Analysis items: ptl, Conductivity, DO, BOD, COD, Redox potential, TN, NH4-N,

TP, PO4-P (10 items), anaerobic-acrobic conditions (maintained at 20°C)
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(¢)  Analysis period: 10 days (sampling conducted once)

D. Hydraulic observation (Flow condition n the lake)

Hydraulic observation is described as follows:

1) Fixed-point flow condition observation (narrow area below the Imigrantes bridge on
Lake Billings) V

(a) Observation points and observation layers; Observation at 1 point in 1 layer

(b) Observation count and period: Once in rainy season (observation for 5 days and

nights, 2006/6)

(c) Observation method: Installation of a flow meter (Acoustic Doppler Current profiler)

< et

Photo A5.3.3 Installation of ADCP Photo A5.3.4 Using of Eco-Sounder nt RGA

E.  Water depth survey (Soundings in the lake)

The water depth survey is described as follows:

(1) Lake Rio Grande Arm water depth sorvey
For Lake Rio Grande Arm, there is a bathymetric map created by EMAE from 1984 to

1986. We shall conduct a sounding survey based on the existing map data by applying

Eco-Sound(Coasta Survey Depth Sounder(200kFz) and corrcet the previous bathymetric

map.

(2) Lake Billings water depth survey
For Lake Billings, there is a bathymetric map created by EMAE from 1984 to 1986, This

is the basic data for the water quality analysis model owned by CETESB, which has been
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digitalized (sce Figure A5.3.3). In 2004, EMAE created a new bathymetric map, the data

of which shall be digitalized and incorporated into the water quality model.

Figure A5.3.3 Lake Billings Bathymetric Map (Created in IDB Project Based on
Bathymetric Map Created by EMAE from 1984 to 1986)

F. Inflow load survey (Discharge and water quality of inflowing rivers)

The inflow load survey (Discharge and water quality) is described as follows:

1)

River discharge observation (observation of the discharge of sewage treatment plants

by the Parshall Flhmc scalc)

(a) Obsoervation points and observation layers: 20 points (including two scwnge treatment
plants), surface layer

(b) Observation count: 4 times in total, including twice in dry season and twice in rainy
season (8 model rivers to be observed, 6 times in total).

(c) Observation method: Use of an electromagnetic flow meter (Flow mate 2000) (See
photograph.) '

Walter quality survey

(a) Sampling points: 20 in total (including 2 at the drain outlets of the sewage treatment
plants)

{b) Sampling layers:  Surface layer

(c) Sampling count: 4 times (first time in dry season [8/3-5], second time [8/16-18],
twice in rainy season on undecided dates)

(d) Obsorvation and analysis items
a)  On-site observation items:  Water temperature, pH, DO and transparency

b) Analysis items: General items, cutrophication items, bacteria and heavy metals
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(See Table A5.3,2 for more information.)

(c) Sampling method:  Use of Van Dorn water sampler

Photo A5.3.5 Tlectromagnetic flow mefer (Flow mate 2000) used in discharge

observation

Photo 5.3.6 Discharge observation (Ribeirao Varginha

G. Unit load of pollutant survey (Pollution load from domestic wastewater)

‘The unit load of pollutant survey (discharge and water quality) is described as follows: To
conduct a unit load of pollutant survey in irrogular area, we selected a study arca in the
Alvarenga river basin and observed the water quality and discharge cvery 3 hours for 24 hours

each on September 3 and 4.

1} Discharge observation
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(a) Observation points: 1

(b) Observation count: Once in dry season, continuous observation conducted every 3
hours for 24 hours, 9 times in total '

(¢) Obscrvation method:  Use of an electromagnetic flow meter (Flow mate 2000)

2) Water quality survey

(a) Sampling points: 20 in total (including 2 at the drain outlets of the sewage treatment
plants)

(b) Sampling layers: Surface layer

(c) Sampling count: 4 times (first time in dry season [August 3-5, 2005], second time
[August 16-18,2003 ), twice in rainy season on undecided dates)

(d) Observation and analysis items
a) On-site observation items:  Water temperature, pH, DO and transparency
b) Analysis items: General items, eutrophication items, bacteria and heavy

metals (Sce Table 5,.3.3 for more information.)

(¢) Sampling method: Electromagnetic flow meter, Flow-mate 2000

Photo A5.3.7 24-hour continuous observation in irregular area (Alvarenga basin)

H. Pollution load ranoff ratio survey of rivers (Runoff load in tributary rivers)
The runoff ratio survey of rivers (discharge and water qimlity) is described as follows:
1) River discharge observation

{a) Observation points: 4 points

(b) Observation count:  Once in dry scason
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(c) Observation method: Use of an electromagnetic flow meter (Flow mate 2000)

Water quality survey
(a) Sampling points: 4 in total
(b) Sampling layers: Surface layer
(¢)  Sampling count: Once (once in dry season [September 2, 2005])
(d) Observation and analysis items
a) On-site observation items: Water temperature, pH, DO and transparency
b) Analysis items: General items, eutrophication items and bacteria (Sce Table
A5.3.2 for more information.)

(¢) Sampling method: Use of Van Dorn water sampler
Pollution source survey (Water quality of wells)

Water level observation
() Observation points: 1
(b) Observation count: Once in dry season

(c) Observation method: Tape measure

Water quality survey _
() Sampling points: 2 intotal
(b) Sampling layers:  Surface layer
(¢) Sampling count: Once (once in dry season [September 2, 2003])
(@) Observation and analysis items
a) On-site observation items: Water temperature, pH, DO and transpdrcncy
" b) Analysis items: General items, eutrophication items and bacteria (See Table
A5,3.2 for more information.)
(¢)  Sampling method: Use of plastic buckets
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Table A5.3.1 Coordinates of Monitoring Points
No. Afuentes E N

Lakes RGDE-1 Captagiio SABESP 343861 7370420
RGDE-2 Garganta do Meio 349697 7372038
RGDE-3 Encontro Ribeirdio Pires ¢ Rio 350842 7375126

Grande
BL-1 Chegada Brago Cocaia 330067 7376420
BL-2 Chegada Brago Bororé 332006 7371631
BL-3 Chegada Brago Taquacctuba 334794 7367776
BL-4 Captagio de agua no 331671 7362036

Taquacetuba

BL-5 Chegada Brago Rio Grande 339568 7368337
BL-6 Sumidouro 344245 7365356
Narrow inlcts RGNA-1 Yoz do Rio Grande 353874 7374341
RGNA-2 FFoz do Ribeiréo Pires 353431 7375889
RGNA-3 Meio Brago Pedroso 348392 7373813
RGNA-4 Foz Brago Pedroso 348348 7372670
RGNA-5 Brago da divisa 347687 7372542
RGNA-6 Frente do Parque Estoril 344565 7371500
RGNA-7 Eletropaulo 1 348754 | 7370111
RGNA-8 Elctropaulo 2 350021 7370466
RGNA-9 Esporte Clube Santo André 349941 7373012
RGNA-10 Brago Mansdo, Rod, Indio 352027 | 7373032

Tibirigd
RGNA-I] ‘Tronco das Andorinhas 352869 7376375
Sediments S-1 Fim do Brago do Bororé 332232 7371839
S-2 Fim do Brago Taquacetuba 334933 | 7368012
S-3 Fim do Brago do Rio Grande 339592 7368639
S-4 Caplagiio SABESP 344282 7370365
g5 Encontro Ribeirdo Pires ¢ Rio 352846 7375138

Grande
Inflow River R-1 Cérrego Cocaia 328275 7372405
R-2 Sem Nome 328869 7369214
R-3 Ribeirdo da Varginha 329159 7365587
R-4 Ribeirdo Coldnia 327127 7361693
R-5 Ribeirdo Vermelho 328232 7359584
R-6 Ribeirdo Taquacetuba 331051 7358852
R-7 Rio Krucutu 335369 7357830
R-8 Rio Pequeno - 354612 7368516
R-9 Rio Grande 356983 | 7373479
R-10 Ribeirfio Pires 354252 7376590
R-11 Corrego n° 6 347569 7373718
R-12 Ribeirfio das Lavras 337752 7371024
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Afuentes

No. E N

R-13 Cérrego Alvarenga 337047 7373113

R-14 Cérrego do Percira 334318 7374983

R-135 Cérrego Grota Funda 334261 7376211

R-16 Estrada Alvarenga, 2411 331639 7378511
R-17 Canal do Rio Pinheiros 327084 7379332

R-18 ETE Riacho Grande 343806 7369612
R-19 ETE Jardim Pinheiros 336842 | 7371396

R-20 Ribeirio Verginha 320595 1364602

Pgﬁ&;ﬁﬁls We24H R. Amadeu 336018 | 7373680
P-1 Pogo R. Amadeu, 219 335987 7373670
P-2 Pogo Nakahara 338217 7374592

Branch of WW-1 Ribeirio da Estiva 359056 | 7373848

Rivers

WW-2 Alto Ribeirfio Pires 357633 7379195

WW-3 Recreio da Borda 349099 7374388

WW-4 Alto Cérrego Alvarenga 338836 7374081
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Table A5.3.2 Scope of Survey and Water Quality Survey Items
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Material Anexo 5.3.2  Qualidade de Agua na Represa Billings
Tabela A5.3.1
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Tabela A5,3.2

Carga dos Tributarles da Represa Billings
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GI0B0E | 1532 Hom 03600 | nd. | 16212 | 11204 | 42401 | 57890 | 10089 |~ 1 01144 | 0653 | nd 1 ne . e | nd. nad g
23/08/05 | 13:55 Bom 0.36566 | nd, | _1.8002 | 1.3935 | 45265 | 85511 | 1.0768 0.1314] 0.8614 | nd | nd 50014 | nd.
"y Stiregs Gosala 2708105 | 12:30 Ghuvoso 05551 | nd_ | 12.0404 | 04247 | 0.7194 | 69543 | 0.1195 | 0.0553 | 0.0700 | 0.6681 | nd. | nd
_ ja Cocala. 25005 | 12:50 Nublado 0.3916 | 0.0474 | 1.3533 | 0.7105 | 2.3662 | 3.8506 | 06766 | 0.0612 | 0.0544 | 05657 | ng | nd. :
' 30105 | 15:40 Nublado 0.4146 | 0.0430 | 0.7164 | 04657 | 25568 | 45651 | 0.3940 | 0.0478 | 0.6752 | 0.4868 | 0.0018 | n.d. 50081 1 nd.
0601/06 | 15:40 Bom 0.6246 | 00756 | 2.3745 | 1.1333 | 4.4791 | 8.6217 | 09174 | 0.0844 | 0.1330 ] 0.6854 | nd. | nd. 0.0138 | h.d. L _
040808 | 14:40 Bom 00352 1 nd. D.0547 | D.0034 | 0,004 : e | hd. B5.0001 | nd. N B Y
| _ 2308/05 | 16:00 Bom 0.0634 | nd. 0.1095 | 0.3996 | 0.6679 nd. 1 nd. 00014 | nd 1" o —
R-2 C Jardim Varginha T il S o . : ST : i o
' : ' Y105 | 1635 Chavoso 0.1027 5.0754 | 04614 | 08430 60005 | nd. 50634 | _nd.
06101106 | 15:00 Bom 0,0605 0.0869 | 06116 | 1.1238 nd [ nd. 50020 | nd ] - 0 - S
GA0R/05 | 15:20 Bom 0.6140 0.0030 | 00013 | 00973 nd_ ] 60007 00000 | nd._ | 00000 | nd |
o _ 2308105 | 1500 | Bom D.0142 0.0063 |__0.0012 |_6.0074
R3[| Riboaoda Vargina T T,
1 S 0116|1680 Nublado 50275 | 0.0068 | 04994
06/01/06_|_14:50 Bom . 5.0514 | 0.0234 | 0.1028
A8 | 1310 Bom 0,0795 50275 100206 | 0.0413
o 25008/05_ | 14:30 Nublado 0.0580 0.0109 | 0.0459 | 0.0561
o e 2710905 | 140 Nublado 0.2462 0.0555 | 0.0429 | 0.5147
- Rilbelrfig Goorla 2510105 | 1520 Bom 0.1482 0.0895 | 0.0512 | G.6401
: : 301105 | 18:00 Nublado 0.1082 0.0570 | 0.0374 | _0.3739
08/01/06 | 13,05 | Parciaiments Nublada |_0.2257 0.4633 | 0.0875 | 0.6625
040805 | 12:45 Borm 0.0179 0.0233
250805 | 1405 Nublado 0.0172
27/09/05 | 15:20 Nublado 0.4303
25110/05 16,00 Bom 0.3823
30/11/05 18:20 Nublado 0.0882 ,
0601/08_|__12:30 Boin 09434 ] 0.1304 | 08161 | 1.7117 | 04891 | 30159
R Tom
_Nublado
K ublado ,
06/01/06 | 12:10_| Parclaimente Nublado | 02560 | 0.1371 | 0.2312 | 0.1792 | 06,0664 | 0.3760
040805 | 11:46 Bom 01648 | 01438 | 0.0520 | 0.0536 | 0.0658 | 0.0769 .
35/0805 | 13:00__| Bom 0.0541 | 00365 | 0.0421 | 0.0122 | 00047 | 0.0815 5.0008 |_0.6022
27100105 | 15:55 Nublado 04405 | 03740 | 16745 ] 6.0090 |_0.0381 | 1.3701 nd._| 01009
351005 | 16:30 Nublado 0.1690 | 0.1022 | 0.1023 | 0.0789 | 0.0392 | 0.1022 nd. | 0.0010
30/1/05_|_16:00 Nublado 0.0835 | 00476 | 0,0280 | 0.0180 | nd. | 0.0794 5,0010 | 0.0017
08001/06 | 11:50__| Parciaimente Nublado | 0.2349 | 01258 | 01218 | 01705 | 0.0608 | 02232 0.0022 | 0.0053
05/0805 | 10:30 Bom 17163 1 08262 | nd. | 0.1555 ] 00763 | D5387 0.0153 | 0.0965
2400805 | 11:30 Nublado 05849 | 0.4045 | 0.0505 | 0.2324 | 01516 | 0.8590 | 0. ) 4| 0.0106 | 0.0207
3808005 | 11:30 Niblade 0.8526 | 05562 | 14160 | 0.3130 | 0.0745 | 5.7264 | 0.2507 | 0.0023 | 061011 nd | nd 1 00137 | 0.2005
5610005 | 10:20 Nublado 0.5216_]_0.3155 | 00451 | 0.1803 | 0.1803 | 04056 . 00185 | nd.
oU/12/05 | 1100 Nublado nd, | 00741 | 01088 | 02328 0.0121 | 0.0157
08/01/08_|__10:30 Bom 5.0000 | 0.0000 | 0.0000 ] 0.0000 0.0000 | 0.0000
G5/06005 | 1320 Bom 06558 | 01976 | O.0567 | 0.5060 | 02268 | 19268 00138 _|_0.1060
24/08/05_| 1305 Nublads 02656 | 00795 | nd. | 0.1061 | 01547 | 04168 0.0051_|_0.0345
2806105 11330 Nublado 6.0541 | 38085 | 508287 | 3.7900 | 1.7766 | 201346 | 36716 | 0.0066 | 03808 | 0.1708 | nd. | nd. | 29077
261005, | 11:50 Nublado 20497 | _0.8817 | 04771 | 19636 | 0.9542 | 3.1877 | 11511 | 0.0126 | 0.0700 | 6.0080 | 6.0021 |_0.0443 | 0.0549
0111205 | 13:00 | Parcialmente Nublade | 1.5310 | 0.6085 | nd. | 0.5556 | 05291 | 1.4551 | 0.5291 | 0.0090 | 0.0173 | 0.0467 | 0.0012 | 0.0873 | 0.2156
05/01/06_|__16:20 Nublado 104877 | 57663 | 72491 |17 2166] 3.6245 | 39.9025 | 154043 | 6.0257 | D.0406 | . "] 0.0072 | 0.1631 | 06977 | 0.6681 4
0508105 | 1400 Bom 02223 | nd. | 03073 1 01228 ] 0268 | 1.4789 = 03482 | nd. | 00013 | 0.9593 | 02606 | 0.0478 | 0.0032 | ne. | 00006 | 0.0007 | 0.0001
24/0805_|__15:45 Nublzdo 04473 | 00137 | B.1527 | 0.1400 | 0.5345 | 08908 04233 | nd. | nd. | 02405
28/09/05_| 1520 Nublado 05033 | 0.1739 | 6.0444 | 0.2131 | 0.4783 | 1.9133 | 0. . 0.2270 | 0.0054 | 0,024 | 0.3127
26/10/05 | 13:30 Chuyaso 02105 | 0.0545 | D.0182 | 04809 | 0.1818 | D.4182 | 0.1438 | 00075 | 0.0101 | 0.0018 | 0.0034 | 0.0220 | 0.2364
0112/05 | 14:20 | Parciaiments Nubiado | 0.2095 | ©0.0673 | 0.1035 | 0,0906 | 0.2508 | 2.4065 | 0.0776 | 0.0171 | 0.0195 | 06.1636 | 0.0343 | 0,003 | 02106
0501/06_|__ 16:50 Nublago 0.5667 | 02448 | 0.6855 | 0.6365 | 0.4469 | 15178 | 0.4896 | 0.0150 | 0.0160 | 0.1165 | 0.0035 | 0.0260 | 0.2492
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Tabela A5.3.2

Carga dos Tribularlos da Represa Billings

2300805

strada Alarenga, 2411

- . Data . “ Vazao™* oD S8T cOoT DRO BQO | COb POy P-T N-NHy | N-NO2 | N-NO, NKT | N-T Fo Mn Hg Zn Cu Ni
Cedigo Estages de Monitoramento Tmianay] o Tempo™ {nisy | (Udia) | (Udim) | (i) | (Vdim) | (die) | _(Udia) | (i) | (Udia) | (ochia) | (Ui | (Wdi) | (Udia) | (el | (d) | (Udia) | @cia) | (Udia] | W) | _(td)
' 05/08/05_ | 1520 Bom 0.0126 | nd, | 00414 | 0.0254 | 0.0087 | 0.0638 | 00555 | . |0.0038| 0.0204 | nd. | md. | 0.0523 | 00523 | 0.0022 | 0.0001 | - md. | 00001 | 00000 [ nd,
: 508105 | 955 Nubtado 00144 |_0.0032 | 01132 | 0.0423 | _0.1729 | 03086 | 0.0074 00045 | 00398 | nd. | nd._ | 00566 | 0.0566 | 0.0021 | 0.000f | _n.d. — .
R-1% | Cérrego Namero 6 _ o , o R L S e . : _ L . A :
011205 | 15:20 | Parclaiments Nublado | _0.0125 | 00024 | 0.0194 | 0.0140 | 0.1242 | 0.1836 | 0.0118 ] 00019 | 0.0028 | 0.0115 ] 0.0015 | nd. | 0.0144 | 0.0155 | 60013 | 06001 | na.
05/01/06 | 18:00 Nublado 00215 | 0.0052 | 0.0799 | 0.0353 | 0.0817 | 0.2248 | 00207 | 0.0025 | 0.0034 | 0.0086 | 0.0000 | n.d. | 0.0189 | 0,019 | 00042 | 00003 | _n.d. .
03/08/05_|__10:10 Bom 0.0445 | 0.0031 | 00423 | 0.0500 | 0.1364 | 02844 | 00433 |~ |.0.0267 | 0.0972 | nd. | nd. | 0.2306 | 0.2306 | . . nal. . nd .
. 23/08I05 |__9:35 Bom 0.0240 |_0.0096_|_0.0394 | 0.0353 |_0.1493 | 02426 | 0.0511 | . 0.0067 | 0.0601 | _nd. | _nd. 1 00763 | 00763 | 0.0045 | 6.0008 [ hd. % :
R12° | . Ribeiréio das Lavras . o e el a0 ST T T B N R o el ey :
' - 30/1/05_] 1000 Nublado 0.0446 | _0.0078 | 0.0737 | 0.0287 | 0.0504 | 0.1901 | 00272 | 0.0055 | D.0080 ] 0.0653 ] 0.0002 | nd. | 0.0817 | 00818 | 00121 | 0.0020 | _nd.
05/01/06_|__10:20 Nublado 0,0705 | 0.0365 | 0.0305 | 0.0600 | 0.0365 | 0.1706 | 0.0524 | 0.0021 | 0.0023 | 0.0222 | nd. | nd | 0.0615 | 0.0615 | 0.0136 | 0.0026 | nd. R ¥
0308005 | 1133 Bom 02954 | nd. | 1.0208 | 05669 | 3.1644 | 53080 | 05104 |~ | 01023 1.0718 | nd_ | nd_ | 1.0673 | 1.0973 | na. el . ) nd. N,
| : . 23/08/05_|__10:20 Bom 05447 | nd. | 11914 ] 0.6255 | 3.7531 | 49445 | 05362 | . . [ 0111709561 | nd._|_nd. | 11378 ] 1.1376 | 00646 | 00055 | nd. '
ras | - Cérmeigo Alvaranga 27109005 | 10:05 Chuvoso 0.6703 | 01390 | 13.6414 | 0.2085 | 09266 | 10.0151 | 01737 | 00450 | 0.0550 | 0.3515 | nd. | 00157 | 06887 | 07008 |~ - — o
S A - 2510005 | _9:40 | Parclaimente Nublado | 0.3624 | 0.0626 | 0.1566 | 0.0558 | _1.7203 |_10.8665 | 0.0846 | 0.0557 | 0.0633| 04174 | _nd. | nd. | 06417 | 06417 |« i
: = 30/11/05_|__11:00 Nublado 0.3050_|_0.0317 | 1.0043 | 0.2564 | 2.1672 | 42516 | 0.2432 | 0.0753 | 0.0863 | 0.8162 | 0.0016 | nd. | 1,1188 | 1.1204 | 00719
05/01/06 | 11:30 Nublado 0.3165 | 0.0700 | 0.6542 | 0.3544 | 1.2267 | 2.9985 | 03271 | 0.0401 | 0.0412 | 0.2662 | 00039 | nd. | 0.5752 | 05760 | 0.0502
O30BI05 12,04 Bom 00148 | nd. | 02146 | 0.1686 | D.4330 | 08443 | 0.1443 |~ = | 00102 | 0.0877 | nd.  |nd._| 0.0971 | 0.0871 | nd.
_ 230805 | 11:10 Bom 0.0273 | “n.d. 1 0.1555 | 0.2663 | 0.6740 | 1.7275 | 0.1697 1. .. [ 00192 | 0.0851 |_nd. | nd. | 0.0950 | 0095 | 0.0047
raa | Ceértogo Porélra 20w | 1035 Nublado 0.0245 | _nd. | _1.0648 | 0.0034 | 0.3345 | 06202 | 0.0032 | 0.0073 | 0.0094 | 0.0415 |__n.d. | nd. | 0.0983 | 00983 | .
o : 25110/05 | 10:20 | Parcialmente Nublado | _0,0245 | 0.0057 | 04254 | 0.1418 | 0.7344 | 1.0753 | 0.1270 | 00092 | 0.0098 | 0.0495 | nd. 1 nd. | 0.1016 | 01016 | ©.0 . o "0
‘ - [T30A105 | __0:40 Chuyoso 0.0167 | 0.0003 | 0.2554 | 0.0592 | 0.4920 | 09206 | 0.0548 | 0,0054 | 0.0090 | 0.0422 | 0.0000 |_nd. | 0.0518 | 0.0516 | 0.0044
0510106 | 1340 | Parcialments Nublado | 00161 | 0.0022 | 0.2615 | 0.0709 | 0.3825 | 0.7164 | 0.0840 | 0.0051 | 0.0093] 0.0214 | nd. | o, | 0.0480 | 0.0480 | 0.0042
030805 | 1235 Bom 6810 | .| 01950 | 0.5317 | 16722 | 2.7426 | 04548 | g 03498 | nd. | nd. | 05107 | 05107
o - [[2s0805_| 1120 Bom 0.1380 | nd [ 1.8696 | 0.9084 | 34347 | 59361 | 05798 04837 | _nal. | nd. | 05764 | 05784
bt ioka Fulda: 27108/05_|__11:00 Nublado 01544 | _nd. | 42155 | 0.0200 | 1.0005 | 1.3340 | 0.0200 01933 | nd. | nd. 1 0.2685 | 02665
GerregoGretafunda © - oeroios | 11:00 | Parclalmente Nublado | 0.1331 | 0.0115 | 0.8627 | 0.4141 | 2.4950 | 3,6606 | 0.3221 | 0.0395 | 0.0576 | 03245 | nd. | nd. | 0.3606 | 0.3606
: S 300105 1245 Nublado 0.1183 | 0.6100 | 0.4622 | 0.3115 | 1.7685 | 30145 | 02014 | 0.0212 | 0.0313 | 0.2543 | 0.0005 | nd. | 0.3622 | 0.3828
0BI01/06 | 17:30 | Parclaimente Niblado | 01207 | .0.0148 | 05631 | 0.3233 | 1.0741 | 2.6756 | 02711 | 0.0202 | 00822 | 04731 | nd. | nd. | 0.9524 | 0.2524
O3I0BI05 | 13:24 Bort nd. | 0.3098 | 0.6402 | 23131 03408 | nd__|_nd. | 056060 | 05060
Bom 909 0,3337

30/11/05 13:20 Nublado 0.1501 0.0311 0.8559 | 0.2205 | 1.7119 | 34387 | 0.1945 0.2600
08/01/06 17.05 Bom 01276 | 0.0125 | 0.6048 | 03337 | 1.2031 | 24507 | 0.2711 0.1637
03/08/05 13:53 Bom -
23/08/05 12:30 Bom - - -
27/09/05 11:38 Nublado -

__2BM0/05 12:10 Nuyblado -
30111705 14.07 Nublade -

Q6/01/06 16:20 . Bom
04/08/05 Bom
24/08/05 Bam
20/09/05 Bom
18/10/05 Bom
01/12/05 Nublade
1312/05 |t Bom
03/08/05 Bom

30/111/05 10:20 Nublado 0.0069 0.0358 ; 0.0398 | 0.0000 nd. .

03/01/06 41,00 Parclalmente Nublado | 0.0084 | 0.0016 | 00430 | 0.0260 [ 0.0325 | 0.1421 | 0.0211 0.0379 | 0.0000 nd. 0,0441

20/09/05 11.00 Bom 01426 | o0%88 [ 0.0616 | 0.0878 | 0.0246 | 0.3450 | 00481 |4 iy O, n.d. nd, 0.0105 1 0.0101

27/09/03 13:40 Nublado 0.2255 | 01442 | 24159 | 0.0468 | 00584 | 10911 | 00448 | 00009 | 0.0017 | 0.0163 n.d, 0.0166 | 0.0407

25/10/05 14:50 Nublado 02225 | 04348 | 02307 | 01327 | 00385 | 02115 | 0.1173 | 00008 | 0.0007 | 0.0006 n.d. 0.0135 {_0.0079

30/11/05 17:15 Nublado 01228 | 0.0837 n.d. 0.0520 | 00318 | 01810 ] 0.0424 | 0.0002 | 0.0006 n.d. 0.0007 | 0.0093 | 00063 | 0.0183 | 00138

06/01/06 14:30 Parclalmente Nublado | 01890 | 01045 | 0.2613 | 01486 | 0.0653 | 0.2123 | 0.1306 | 0.0004 | 0.0007 | 0.0028 | 0.0033 [ 00119 | 0.00s5 | 0.0247 | 0.0243 | 0.0012 nd.

OD- Oxigénlo dissolvido; 5T~ Sélidos suspensos totals; COT- Carbono organicoe total; DBO- Demanda blogquimica de oxigénlo; DQO-Demanda quimioa de oxigénio; COD-Carbono organico dissolvido; POy~ Orlofostate; P-T- F ésforo total;
N-NH;- Nitrogénlo amonfacal; N-NQa- Nitrito; N-NO3- Nitrato; NKT- Nitrogénlo Ke|ldhal total; N-T- Nirogénio Tolal; Fe- Ferro; Mn- Manganés; Hg- Merctrlo; Zn- ZInce; Cu- Cobre; Ni- Niquel.
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Tabela A5.3.3

Dados bjutos da campanha de ttechos intermedidrios dos tributdrios da represa Billings.

Cidign |  Esiagtes de it to Dala Hora Tempo'e Tomp. do '] Vezko [Tarap, da dgua®f [ Conduthidude Transparénga®| OO SST | GOT | DBO ]| BQO | COD | PT ] MNH; | N-HO;] NNOg | HKT | H-T | Cofilormes Fecais| - Cot - Tolais Fe Mn Hy
- IR (dmiang) - £o) (m¥s) {*C) " {uSicm) {m} (mp QL) | {mgil) [{mg CLY{mg 0L ¢mg OLY mg CiLh] (mg PILY] tmg NLY{mg NILY (mg NAL) (ma NIL) (g ALY (NMPHEGmE {NMP/1DOMI) {mg Fell)  |{mg Ma/L)| img HgiL)
WWLT - Ribeifo da Estiva 240305 1415 Parcialnante nublado ] 0980 ies , 58 208 % ] 8, 1 4 4 22 X <0045%]  n.d. nd. [{KF3 0,57 0,60 40 24% 1023 1,768 0,039 nd.
WD Alig Ribelifo Pires, | 2imems | 1525 ] Pardaiments nublado 22,5 0538 a1 09 314 B R 15 X 34 a7 s 820 151 ) 0305 03 687 | GBROS | 9000x%10a3 30 1008 2,62 0213 nd.
W3 Recrelo da Borda 2508/05 .35 Hublado 18,8 D158 7 KL 23] i A 7 54 4] 1] 34 168 117 0,089 0.8 281 3,309 20x 10e3 1600 % 1083 437 0,204 nd,
W4 Ako Comego Alvarenia 2308/05 10:48 Bom 25 0,1687 2 78 652 £ nd. 224 48 332 585 36 1,68 338 n.d. n.d. 35,8 35,6 16,0 % 1020 300k 1008 4,43 0,132 nd.
* Limlis vonbével de detecgd fo por causa da Jdade de dissolugdes para a andflisa laboraloral
** Dados de campo
OD- Dxigenio dissolyide; S5T- Stlidos suspensos tetals; COT- Carbono erganico total; DBO- D ja bloquimlca da oxlgénlo; DOC-Demanda quimlca de adgénlo; COD-Carbona organlco dissohdo; P-T- Fésfora tolal:
N-HHy Mirogénia ameniacal; N-NO Nitrlo; N-NOs- Meralo; NKT- Nikrogéalo Kejighal totah; N-T- Nitrog 8nlo Tolal; Goli-F- Colifermes fecals; Coll-T- Colifoimes Totols; Fe- Fairo; Mn- Mangands; Hg- Mereddo;
Tabela AS.3.4
Dados brulos das andlises labaratoriais da campanha de cargas especlficas realizada por 24 horas e de dois pogos,
Codign | Estagiesde Data |’ Hora™ Tempot Temp. doert] Varfio™ |Temp. da dgua‘ H - Condutbidads | Transparénta®*| Turtddez o 85T coT nBO Dap Con P-T | M-NHy [ N-MOz | b-NOs | NKT N-T Colformes Facais| Cof - Tolais Fa . Ma _ Hg
Y {d/miano) C(°C) {m*/s) ) P {pStem} © | {m) ANTUY {mg O4L)] {mgiL) [ (mg C/L}|(mg OL)Y {mg O:L)] (g CIL)| (mg PiL}H {mg NILY {mg NIL)| tmg N/L)} (m g N1, {mg NiL) (NMP/100r)) (NMPA00mI) | {mg Fell)(mg Mn/L){{mp H/L
P-1 Poga - RuaAmadau, 216 020H65 10:45 Hublada 17 18 578 220 o 229 48 20 12 3 7 1 007 0,035 | 0013 732 013 7543 [+] 23 037 0,16 n.d.
P2 | .. Pogo Nal,:ah_ara 2ON05 13:00 Hublado 20 18 53 a7.5 > 0,30 2,07 4.0 4 14 2 [} 1.1 0028 n.d. n.d. i 0,07 8,07 ] 0 0,134 0,183 n.d,
o 1200 Nublado 18 0,008 2] 6,68 £08 225 4 22 28 I 518 25 4,18 128 | nd n.d. 62,4 62,4 00,0 1048 0000 ¢ 10a6 135 0,122 n.d.
020005 15.00 ublada 18 10,0075 21 gaa 559 225 40 182 7 7 410 20 45 1,8 nd. n.d. 274 274 30,0k 10e8 1,6 10c8 2,18 0,182 n.g.
. 1600 Nublada h:] 0,0077 19 82 738 220 a 134 50 261 540 25 581 188 nd. nd, 37,3 73 30,0x 1008 500,0 % 10s6 1,2 0.124 n.d.
I - . 21:00 Huhlada 12 0,0055 18 707 849 191 42 158 18 760 438 18 5,1 152 | nd nd |_a73 37,3 30.0% 1006 160,0x 10e6 | 1,47 0,122 n.d,
WeadH |- Rus Amadeu 0.00 Bom 1 00042 18 728 611 58,8 532 35 1Y) 15 164 41 227 132 nd. n.d. 253 53 24.0x 1008 30,0 % 1020 132 0203 n.d,
: . 2.00 Bom 8 0,0030 17 724 358 201 65 16 41 8 54 4,1 1.3 8,27 nars 2,63 11,4 14,105 1,6% 1Ded 24,0 x 1088 144 0,254 n.d,
03N005 5:00 Hublada i) 0,003 18 127 821 187 48 53 a7 8 147 Y] 208 | t7od | D404 | 18 | 30,48 38,304 3,0x 1fed £0,0 % 108 143 0,2t n.d.
5:00 Bom 18 0,0080 12 Pl ook 288 28 178 110 32 G938 85 118 21,74 nd, n.d. 08,69 04,00 H0.0% 10¢8 50,0 % 1020 1,87 0,142 n.d.
12:00 Nublade 0 0,0148 20 7,02 7 338 68 23 i1 3z 712 46 8,65 122 03 033 30,2 30,801 24.0% 1003 0,0 % 1023 237 0,186 n.d.
. ** Dados da campa
QD Oxlpénlo dissohide; S5T- Sdlidas suspensas tolals; GOT- Catheno eeganico total; DBO- Damanda bioquimlsa da axipénle; DGO-Cemanda quimica da aidgénio; COD-Carbono orgirlca dissohida; P-T- Fasforo lotal;
N-NH; Nitrogénlo amoniacal; N-MC Nilrlto; N-NOy Nitrato; NKT- Niropenlo Ke|idhal telal; N-T- Nirogénlo Tetal; Cob-F- Colformey focals; Cofl-T+ Cokfumes Tetnls; Fe- Ferro; M- Manpanés; Hg- Meralro;
Tabela A5.3.5
Takela de dadas biutos das andlises de laboratoria dos pontos de coleta das trés campaniias nas dieas de remanso,
Data |\ aen Temnor Tesmp. do ac*® '} Tatp: dadgua™[ . " Prohuniidada** [ Trensparéneia*] Cor sparenia| Conduibitads | - 0D SET coT | cob beo pao T H-NH; | N-NO, | N:NO, HKT FT_ | Colfiormas Feoats | Coli=Tolats | Glorofiza. 1  Fo |, M Hg
Gmima | o e e T e P o m T | Gemy [ (mu0FL| mo) | g G4 | (g CAY | o OFL)| (ma Og]_(ma PIC) TWET00al, | SR Gom] Gioh) . tmgFeil) | (e Mol tmg KLy
[ Ttens | 558 Tublads 70 T8 578 7 T B X 3 [ | <0045 d. ] 5 | ome | ond
| 11422165 30 Bom 25 I [XT] 472 80 88 4, 5 60 0,085 d. d. . 130
oDIs 1400 Bom 27 4 B2 408 .48 i 18 4 3 28 057 nd. ‘0oz nd. 07 0,09
[ 16708105 [ 16:20 Nublada 20 2 7,28 1.9 ¥i 240 B2 q 5, B5 ] 18 35 707 X 0,18 B FXF]
112218 11:50 | Parclaiments Nublado 28 24 8,07 2,03 D02 74 g 6, 1 48 32 903 n.d. n.. 4,17 447
1108 14:10 Bom 28 28 09 155 05 i4 15 X ] 3 ES at 0,034 n.d. A3 2404
H08/05 R HNublzda 20 il B4 4.1 12 o7 d o4 3 E 53 5] [i] < [ 045° 0,172 o, 0,27 20 1,63
1r22105 15:20 Nubtada 23 n FX] 741 1,10 T 3 | 12 3 0,03 nd, nd. 0,19 10,82 1,01
1001108 1780 | Parcalmente Nublada 24 26 832 4,25 1,23 9 [ ki 24 0,03 nd. 0,042 nd. [k 1,382 7
16/00/05 1740 Hublada 2 21 735 72 16 1,984 7 nd. [k 52 7 < 0,045 0,280 n.d. 0,32 053 0,85 20
122003 1545 Nublada 23 24 fX] 424 001 7 7 3 7 25 0,065 nd. nd, 0,10 0,89 1,05 20
104i0a |40 | Parclaimsnte Nublado 24 25 808 1588 147 8 X 7 0,024 0,04 0,058 nd. 045 9,508 1]
16708/05 BT Nublade 19 2 735 7,3 1 201 18 X 88 33 <0,045% 0207 nd. 0,35 Q.07 1,02 0
1122105 A0 Nublado 23 23,6 7 07 14 [X] ; o040 nd. hal, 0,18 099 117 )
100108 30 | Parcialmanta Nublado 23 25 83 AS 1,18 A 0,013 nd. nd, nd. 32 032 5
17/08/05 D:15 Bom 238 X kAl XH 1.4 180.3 ¥ ) [ <0, (45" 0,08 0,058 03 55 0000 230
11722/05 16.10 HNublada 2 L 23 - ] 17 178 3 76 0,03 d. .. .74 0,04 20
10/01/03 11:50 Bom a 24 A3 08 147 . X 4 24 0,023 ¥ 0452 [i
G/Dei05 | 11:35 Hublada 8 B 38 25 Kl 0 i | 3, 33 T | 0006 A7 i 2 .
11422106 10:30 | Parclalments Hublado 24 F7] hE) 82 03 X - X 59 03, 1,03 123 20
10/03/09 12:50 Bom . 28 26 of 3,15 i 4 ] KR 2 0,02 0,43 0,856 1]
oa/o9ins 1155 Hublade i8 18 07 17 04 4,80 x 10a3 188 i Fi :] 48 nd. 101 067 B4 A0
122105 4030 Parcialmente Nublado 25 22 02 2,18 067 nd, & 25 ,02 087 1,00 i)
100806 12:40 Bom 20 25 84 21 116 X 4 8 4 1] Q.47 0,685 §
080905 245 Nubtadg 18 [] 7,25 33 11 78 Ao A 7 1 42 16 X L] 1,12 20
112205 3320 Nublada 26 7,08 3,28 0,81 44 B 33 05 0,65 1,09 20
16010G 32 Bom 28 07 368 135 8.7 4 3, 18 Xl 036 1 0358 | 1
08/09/05 |~ 13:20 Hublada 17 110 27 £ 202 [1] i 4 45 | 17 04 1 1,18 40
117208 1:00 Bom 25 23 08 288 o Bd a8 1 ER 45 000 ;:v? T‘;T;a_' 231
10/ K¢ 3:40 Boay 28 3] [} 3 1,24 (] 3 a2 002 A )53 i ik
VIO %12 Hubladic 17 3 . i8 08 173 27 [} 2 7 af 7 0,5 7.4 282 0 | 16021003 | nd-faez0dd Ttk | D4 ) nd |
117 22K 210 | Parcialmenta Nublada 26 24 X 1,87 0,75 58 4 15 143 0,186 1, 19 20
TVl 420 - Bom 77 7 3 il pl 07 ¥ 7 4 g 38 Al [i§] 0,257 e
* Limila confidvel da detecq3o aerade por causa da necasstdade de dissciugdes para a andfise laboratordal
** Dagos da campo
0D- Oxigénio dissobdo; SST- Sikidos susp tetals; COT- Carheno arganico total; DAO- D emanda bloguimiza da cxdgialo; PQO-D da quimlca de axiglnle; P-T- Fésfue lolal;

- W-WHy Milrogénia amoalacal; N-NO Nilrite; h-NOy- Nirato; NIKE- Nirogénia Kejidhal tofel; N-T+ Nitrogiala Total; Coll-F- Cofilor es facals; CoB-T- Colifcemas Tolais; Ch-a- Clorofla-n; Fe+ Ferro; Mn- Mangands; Hg- Marcdila.
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Tabela A5.3.6

Tabela de dados brutos das andlises das amostras dos lagos Billings e Brago do Rlo Granda. Dados supsrficidls e de prefundldade. das 4 campanhas.

AS5.3.2-6

“cé dige Estag uzsde‘ﬁmnnnmenm ’ Dala Hara™ Tempor Brofundidade"* Temp:doar“ Tnmg.:ia Anlat oM Condutividade | - P Transpardncla® oD $sT GOT DBO DO cop PO, AT NNH; | NHO; | NNO; [ NRT N-T_| Colformes Farals | Coll - Totals Ciorofila-a Fitopl3ncton Fie Mn. Hg
(dAnfana) {my ('C) (&) NS5icm) (m) g O] (mo) | (mg o)} (mg OL) | (mg 0L} | {mg CiL}| (g PA) {mg PA) | (mg RAY | (mg NALY| (mp NL) (lrlnﬂl;}_ {mg/L) {NMPHOOmT) (NMP{100ml) (pg/L) {mg Fef)[{mg ML} {mg Hg/L)
5 7 3 kD) 704 5 7 Th g 5 1 7 N 75 T MY M 532 | 06 | 698 1 500 R Tep D38 i [T MY YT D
woans | 1015 gorn 5 05 70 XE 1064 20 X nd. X 3 7 FYa D72 015 33| 03| ies 7o 30 x 1064 D53l 171 | 7l 0g71 | 0032 | nd.
: 8 %% i08 ul 178, Y 4, g X 3 ! 1 t08 [0 A | 018 | b4 %0 77 x 1083 N fap 684 | B114 | 0105 | _nd.
i 25 1) 76 7, ; 3 X 7 5 (el 00a8 | 207 Wl 631 bss | 09 2 13y 10e3 D5h:feond | 76 | 0,98 | _nad.
& i 23 B4, X 1,53 ;| ] ; 2 2Pl <0 045 | 0,03 )28 0,51 o7 300 500 n.d.- fen 845 Il 37 076 nd.
} 3 g (] g o 3 : 3 i 7 It <0,046" | 003 23| 020 | i5 a0 30 x 1023 107~ le0s 03 148 | 0858 | nd.
- Ceioalos | 055 Nublado 1 7 [Tl B 23 X 4 y 12 P <0,045|_0.03 28| 0 170 500 053l 730 14 0,07 na.
: 0 iy : BE. 21 ; 1§ 15 X <0045 | 0.0 27 [ 06 i 22 1023 107 - fo0 242 0,184 o7E | .
RGOE Caplagio SABESP T 7 2 [ pyI] i 163 B B ; 37 B | ad 51 1 5 7 7. RES Y
, 4 7] Py r 200 : 7 nd, Y 18 X 073 | e, T A 20 Az 0,08 7| nd.
N0 | 16:20 Hubtado 7 27 16 20 1.2 IY: 8 6} 5,240 00 ay 3 ad D363 at 4.
i 37 12 55 7 T ET] X 207} 438 41| 34,84 P 3 : 495 | 1ooo | i,
0 pr 7] i 1804 137 y g W nd, o £o7 3 Fant_ oo | nd.
, 3 58 ) X 1675 | X %, 72 Y 616} n.d. Bh 857 % 051 | 0,01 nd,
10106 | 10:89 Bom 7 2 2 J 107 X 35 X 017 [ nd. 07 660 4 0 0z84 | D140 | _ne.
0 3 ] : 204 X 20 X Wi : 503§ _nd. 73 (0,707 7 6107 | _no.
7 3E z T ¥ 1 ¥ 3 X § X0 AL X % 230 37(-feodi X I Y
- 7 a7 [T 3§ B N K 17 Y L1 | 0.8 7 kI Tax 1023 7 A8 -fen 874 ja9 T T
1008105 | 158 flom 8 ¥ 704 5 ¥y 3 13 ; Y MREE] ¥ ¥l 24w ibed | 16.68-1606.77 —hd2d | 0037 nd.
7 T08 51 B3 B a8 3 28 3 0| 020 543|085 @60 nd.- fop 10,89 a78 [ 0p2 | nd.
11 g 20 LT3 28 1T 5 18 4._{ 045 | 0,180 0.0 043 500 1,07 - feg 10,81 275 | 088% | nd.
i 18 o7 50 10 g 3 a5k D45 | 6,318 0.8 083 EIt 033- 827,70 75 | omEs | nd.
G035 | 118 Chuyaso r 1 AT 70 30 X ia 13 F| 045 | n.d. .57 | 080 600 - feo 11,60 275 | 0078 | nd.
; 13 A 1861 36 ; 2 B3 12 3 766 | 017 030 | 684 310 67 -(an 10.05 2501|0087 | 4.
Rene-2 Sargant do Meko 28 2 12 2 37 036 5 5. 45 3, 10,08 I KT i 52 G907 | 0,05 nd,
i : ) 2 21 7 a8 £ X 3,07 | B3 D nel, b5 |0 nd,
205 | 1400 Hublade ) 38 ¥ 12 id A M IREE nd. 40 |03 i,
2 2 L 1 3, 33 Y 0568 0,034 B9 | 169 1 ¥iii A n.d,
2 5 : Tola o8 74 1 o, 357 | ng, Ged | 5603 20 a1 o 3137|0618 | nd.
) A 2 2% X 1077 8 0 R 20 o 0341008 27 | 1800 04 7 | nd.
100008 | 14:50 Hublado 5 & 50 T 10 5 3 & nd. GXE] *—;,‘%‘ BE 001 76 0,683 02 nd
1 26 - a1 (7} A0 (] nd_ | T0832_| _md. 850 o8 3 LI T
0 b 20 21 730 10 ] 74 3 5L ; B D565 18 Ti 80 1081 557~ fan 1642 s T Y Y
weoams | 5456 Bom 2% 18 08 334 &3 8 7 Y % ry T0,046° | 043 ; 720 16.0% {0a3 747 feqnd GAn4 | ondd_|__n.
! r 7 1 84 257 7l 2 nd, X A X 0520 | .00 KF S B0 1603 {03 1d-few 23,47 178 104 n.d
4 T8 74 274 £ 77 4 : 18 X <B048 | 0672 : : 40 160 % 10e3 ndfea 10,67 7| 0,10 0
5 250 101 073 33 % f g ; <0,045" | 0,805 Y 308 24 x 1063 nd feo 18,02 R 2 [ T Y
_ ) 57 ] 8 16 0 5 <h.086° | 08 o 7 500 160 1063 | 1057 -1e0337 78 it o
L DE/OS/05 | 13:45 Nublads y X 20 132 5 10 ; 3 5 < body | oe o9 |3 13y 1653 00x1083 | __1,60=feg 15,68 ) 17 08 0.
. Grihde & Ribalrie E 1 1] 75 Y a 0 ¥ eT s T 7i_| 180 | 17x1ced 310y B¢ A a0 133 08 08 | nd,
DE: o 0 20 7 ; B &7 076 £ : 3 4 D630 | 0308 | B84 5| 108 10 nd, 01 970 | nd.
: ! A 7 3 1] 04 7 : ¥ Tl Y 0024 g2 | B.£0 58 | 070 80 4. 70 ¥ Y.
| tweeos | 1z20 Hiblado 4 T Fi 5% pit . Py ; y 05 1360 55 | 26t 40 o 38 516 |
5 7 F it 576 5, Y I 0,12 T80 1178 T3 FTH 0 . Eg 3] Y
0 Fii 1] ; V85,7 547 1 Y y a2 y I KT ) H6 1 208 70 i1z 87 | 0063 |__nd
woroa | a0 Bom a7 % () i 5 ; 3 25 ; 04 05z | nd. d. O MY 7 o 036 | 003 | nd,
- 27 ) ; 10 Y 8 4 21 3, B 0672 [ nd | nd 0, 7807 i 35 476 | 084 | nd.
pij 5 ; 178 § {EI W 1) 8 3, 32 | 0058 | nd_| 0,07 |17 XM I an B ] IO L TR
) I3 X 18 nd 0 Tig 1 ; BT | LB 25 e 75 4% 10 TP R KK - K7 I TN
z 7 21 X Ta4.8 nd, g % ; B i o5 | 0403 33 | a8 | 35% 110 0 003 {1443 - 120 135,63 544 ] 0.04 n g
1eme0s | 11210 Nublado 4 37 %5 Y 1938 [T : B 4 } RTIM RE YT I MR K 7 500 02 fe 05180 37,2 F68 [ 0075 |
[ a7 18 ;T 1626 B : 7 6 1 : D60 | 0,580 243,00 |43 Z8x 108 16,0 % 10s3 DT =100,0,005, 5,005 | 8,407 | nd
B a1 %5 5 1673 7] y E3 X 3 X Gied [ 117 K K7 X7 360 5.0 %1083 374180 1,07 102 | 0.981 | nd
0 g 0 0 775 o 613 ; 20 X 52 7 183 5 525 T, 3 B0 1063 50 1083 nd- 4891 To77 | 6095 1 nd
wsoons | 1508 Nublad 18 18 04 % 3 7 1 7 F 7 305 | %48 21 |34 | 485 | d0axi0ed 500 x 3| 180- feo 12,08 10701 0008 | nd
: 18 19 72 1 I A8 1 7 59 7 .10 | 1.18 it % | B0k 0s) | 300,0x 1083 | nd-fen 14,0 0,76 | B84_| 1
70 a5 367 1 Y 4 3 i 81 437 X 02l 3A6 | B x i0e) 300,0x 1083 | ___ud- fan 3250 255 103 | _ni
! 3 254 37 045 ] { 8 2 7T T 0082 | 0. .0 53 1342 | 400 £ T4 w0 M T )
. 32 i 201 18 g 12 8 7i T 0g3 e 04 Yo 78 1z 0 4B | 000 o
layes | e Bom 3 5 ) 208 B, [EX I T 7] ; w52 |0, 0 68| 337 | 4978 b g bi7s | 0050 | ns
22 o 97 203 &5 3 1 Y 52 | 047 Y MY 0| 533 110, G 685 7 Y
75 5 55 T 135 047 X X £ g Bl 6. 3 (5l WX i CIEX] 61 3 ol
' b1 2 A5 o0 7 3 d 37 oi6 X bd | 2.001 30 B3.0 o4 T2 nd
NiniRs | do:z0 fem 7 7 A Y. 74 1 7 50 ¥ T i i 18.3 g5 TETI YD
1] 7y e By, 8 1 Z o O ; 7 i 1D 1235 55 NG T
71 d Y 142 [T K] L4, 3 [F] e X ; PRI 30 X 2| o,
r 2% ; ; 87 o ] : 0 10 X 68 | 078 |1, 20 12 LI Y
T7omi05 | 1510 Hom 7 ! ; 2] 28 q X 0 14 : XA T 20 ik 3| na.
i 75 o 160 & 8,2 18 7 14 7 7 o | 1] 20 3185|0678 _|__nad,
1 37 B A 460 8 8 7 ; 5 [ AT 5 _|_om 230 188 | 0,07 _|__nd
0 i b3 A7 TAd5 0 0Es B 7 : W 150 X IECH 10 pLE A N A TN
3 24 B0 77 (1] 112 A g 1 i X 54 % 7 78 XTI T T
0508i05 | 13445 Wublado 8 P i 7 05 1ot Y] 3 7 Y .87 57 nd-teg 16,57 CETIN TV A
] 25 it 11 ] [ X [ A 3 X 11 56 At nd-fen 8,71 A7 [iF7] YA
F a5 o0 ) 183 B ¥ g 6.0 1 X0 K] in 021 | 6oi | ne
0 20 i 8 107, 160 043 1 3| 102 i 7 ; 0. 3 | 428 | 246l 350 | Th.5Es_[
1 2 26 B 7B 18 X 12|12l 1 X 027 BT TEAT | 3007 06 1 nd,
| tuzos | 1240 Iatmente Nubkada B 1 25 7o %5 Y 1|94 54 X 028 0. o N 287 | 507 G Y
17 ) 2 0 14 ; 5 | i 2t : 024 T IS YO ETCTI T ! 304 1 ng
15 37 72 2 814 ; ([ T 16 70 X 111 PRI KE] T 07| 4,301 T 0
0 P i 20 807 7 0,43 i 8| 6 6N ! nd. 0t | i, | DA% | 037 | 162 ] 178 na
4 9% P 98 i i (L W T B nd. 053 | _nd—[ o7z | 0. AU a0z 1 i,
HIOMDS | 1900 Bom T 7 i 21 B 1z 8 7 a0 A Y T [ nd | 0228 | T8 [ 12| 1,008 | b, nd
it 78 % 47 o7 3 nd- B 3 [ oois_ | 006 R - T 3 I Y 003 T nd
15 28 (S ) ] B [ 20 J 0,05 [{XF]l ""E‘G K ; 0l 1,67 2170 0,737 .




Tabela AS.3.6

Tahela de dados brutos as andlises das amostras dos lagos Bilings e Braco do Rio Grande, Dados superticldis e de profundidade. das 4 campanhas.

Cadiga Estaghas da M \ Da Hora® Tempe® Profundidade* | Temp.doar™| Temp. dadgua™y Condulividade | ., - [ Transparénelia’* | 0D &St _| COT DBo noo coh | po, | BT N.RH; | N-NO; | NNG; | MKT | -1 | Coliformes Fesals | _Coli- Totais Clurofita-a Froplncton | Fe ln Hy
: {dimfano} (m} {'Ch {*C) (1Sfem) - im) - (g Oy [ (mrly | C/Lyt {mg OL) | (myg OufL) [ (my ciL) | (mg PAY{ (mgPA) (g NiLY | (mpL) | (NMPH00mY) (NMPF100mI) {1/l [mg FelL}] (mg MndL)f {mg Hoil)
il 20 22 (7] 705 95 75 10,1 11 4 i i F | <0,045 0,77 16 ] ] T8I - fag 1265 Il X 0017 ng.
3 28 18 8,04 a0, ] 7 [ 5 18 67 | 0,084 0,78 KE] 23 17 %1083 426 feoS7R4 | X D02 I
17108/05 12:08 Bom [ 20 20 [T [if] K] T 1 g 13 7 0.158 0,08 i 7 1.0x% 633 3,74- 1108 104 431 nd
[ 7 18 A5 0, g 38 [ 72 21 65 = D,045" 0,43 78 4 500 214 -faond ol o, 035 nd
b¥] 20 13 A 59 B3 58 il 78 24 [X] 0.049 4,71 ] i A x10e3 3,740 12 ; 0,15 057 nd
25 20 X 04, BY 07 58 12 ] 50 [ n.d. 0,88 58 4 Tai0e3 nd- fea 16,09 s 0,201 DE5 nid
2 I} [T 82 [ 13 24 & %) 1.2 2 20 D 10e 1857 - eond |3 o178 075 nJd
D5/09/05 1220 Kublada 23 20 ] 1652 [T 74 [ \ [ 7 P 0072 il 17 20 0% b0g nd - fag 1727 0,17 o7 nd,
. . gg gg k) ::g :g 604 l; X [ 4 a_ | 0,008 4 [¥iL] 2 0 i0e nd - fep 20,50 ! TR ET] n75 nd
e b 11 \ ] [ 3 N <0),045 8 2 1 3 0x t0e3 nd - feo 12,30 0,227 084 nd
Bi-3 Chiegada do Bratgo Taq 0 32 2% 5 1020 1E 053 i 75| 12,1 5 3 3| o B2 17 11 z 08 D267 | 835 | ng
- 3 28 25 1933 [ 9 41 [ 0 0,005 1,88 184 1 28,8 5,150 G5 nd
114205 14:20 Parcialmente Nublada [ o8 338 18 [ nd. ; 11 ] 0, 0,087 1,42 302 16 B, 0,267 ] nd
[ L] 2 183, [} 30 18 0, 0,0 15 J08 nd. 0777 68 nd
[F] 32 23 5 182, B 4 ) ] 00 0,062 2,30 108 170 nd. 0,24 A1 6
0 20 78 183 a5 0,58 4 16 r 32 2 r 0,056 1 b B0 e 607 075 nd
3 30 Fil 23 186 15 40 ] 0,018 0,083 044 248 50, 0,132 018 nd
1101108 12:30 Bom 5 20 F1 58 LEX ; ) 2 ) o 0,072 33 ] 70 34, [RED 010 n:
§ 20 25 EL] 188, 44 \ 20 ! 0,017 0,65 24 1,028 23 4, 0,16 043 n.
28 P} 04 141, 2, A a0 A 0,044 08 B3 N1 A0x {083 ; 0,55 158 n.d
225 223 ?92 168 87 478 0 \ 28 ; 0,25 60 187, 1] 7] feo 4544 0,138 014 n.d
! F 23 108 80 161 [0 b 16 X 103 ! 12 20 500 B2 -fec 28,68 87 | 09013 nd.
180805 | 14:28 Kublzde ; P 18 73 160 49 ; ] z i 5160 il A Taxliss | 2,14 <13 1582 174|062 nd.
23 05 B 50 57 ! 7 6,0 AT 08 A [KELIT nd - feo 0,55 0302 o7 n.d.
15 22 [ 0,55 15 . 18 [ < 0,045 A2 71 300 1,60 - fe0 54,53 e 167 32 nd,
) ! 16 A ; ] E 15 18 5 < 0,045¢ 04 i 600 nd - fan 25,08 032 037 nd.
o | vaomes  dodO Chuvoso 16 37 65 15 X ; 1 X ToME 05 1d TAx 1083 - fa5 14,0 FIFA T EC WY
Bl Captasio da SARESP no Brago 18 83 il B ] 30 7 2 <0045 [ (K] 50 nd - fap {272 454 077 n.d
' Taquaceiba Fxl 25 A3 ] 125 0,50 10 1 i0.5 14 45 nad, 7] 157__[ 1,801 1,6 [ 0,152 032 nd
. . 23 24 87 ; 102 15 10,1 12 0,025 NAL] 235 | 2,205 433 ).187 2 n.d
125 | 1640 Rublado 7 2 24 ; B4 12| 8 14 8 n 053 240|251 3 £3.1 323 | 8020 | __nd.
[ 3] 20 KL B2 [} 3 08 [iX X 1,84 ; [X) 06 [ [ MTEEE] nd.
0 2 1] 26 78; [1] 0 51 1] 13 T K ! 042 . . X 204 72,7 e AT 0,671 na
' % 8 £3 13, il 14 Y 3B ) 057 nd nd. nd, [XT] 0,07 ag A4t | 9,073 nd.
it | 1400 Bam 6 o7 0.9 75, 02 14 7 25 X n.d 51 | ed. | 004 o T 3 D2l L 0642 | _nd,
22 Fo) (F) Fiik K] 7 5 ) \ n.d I Y £ N O 3 A3 5 D 3L | nd,
35 20 585 [i 105 1 [] ki X B0 K] <0,045" | 082 JF | 082 0,00 170 B.08-feond oy 0046 | a6id n.d.
] 28 19 7,80 il 70 s [] N 41 ] =0,045 | 0,128 3,78 122 148 700 nd - [en 30 20 0058 [ _ogia n.d.
17/08/05 1115 Bom 7 25 A TAB [TEY 4 1 5 ia <0045 |0 5,35 1,1 145 800 12,83 -fen nd 0,082 03 n.d,
10 20 7] A8 1614 63 ; nd. ] 44 <0045 | 0,06 0,20 ; 0,65 1] nd - fao 6 08 1102|047 nd.
13 25 (] .05 ] 7 ¥ 15 0,045 | 0,12 Y] 100 . A0 30% 1023 2,87 -fen .60 106|008 nd
20 4 40 167, 00 065 B, ] 35 ! <0,045 |__nd. A ; 150 230 a0 nd - fa0 32,18 [ _ 037 | 0064 o
23 2 1 1A ] ] 10 37 N : 0,025 A Xl 1T} 2 Ax 1083 nd -fep 1% 1,283 073 nd
n5/06/05 10:30 P Nultade 23 21 78 109.6 Bl | 8 X 4 K A 05 Jg3 [] 0% 1083 fig - fe0 1580 139 _| 0051 nd
. L o ) 23 20 781 70 7] ] 1 20 X 05 M 730 01083 0,6 -fag A,70 X 0,05 nd
as | i Kilgiantes 11 23 20 7.8 70; [-F] 12 ] 1) ] 54 i 54 230 50 10ed ni- 048 ; 087 nd
|7 -DepolsdaRedovia Inigiante 2 2 022 a7 0.88 Z y 38 57 003 0.0 Y 750|743 i 0 X 1 nd.
s z 25 [ 4 - 4 0.5 45 a7 nd, , 12 423 4 n. 0,01 2| n
11123105 1720 Nubtado 2 22 K] A nd. 7.7 Al 7 013 M4 018 5 J32 [1] 16,6 720 0,034 n.d
F 20 0 | 5 i Fil 0.2 015 ; 01 3 1528 20 5,0 0203 |0, nd.
12 2 0 X 4 R 2 [ i 02 01 032 | 001 A0 63 20 4, — 0601 | 04l nd
0 2 35 K T 052 1 ] 1 & E - | ogir nd. 1 017 [] 2T v 913 [0 nd
3 27 F5 1 11 58 nd, . 003 d, 0,80 0,02 | 1] 83 o0z | 0012 DA
Wioos | 1500 fom 7% 2 ; 3 0 D014 4. 10673 38 801 1,M2 >23 [X] 0,28 o087 nd,
] 25 23 7.3 ¥ 44 » ¥ 55 nd. X .d. oo6g | 018 X [ 18 13,8 125 018 nl
i ) (ALY 2 28 r 20 4 0,012 0,033 nd. 0,07 33 I 1,230 40 [N 173 REN] nd
208 20,1 880 23 102 07 1] 11 i a2 1 [T 0,2 A ; 142 [] 170 214 -[a0 37,53 e 0,081 0,01 nd
18 20 24 125 i [ ; 82 0 ASS 0,86 ol 13 14 A0 24 % 1083 02 fend7.74 ik 0012 n.d
18/0870% 16:53 Hublado 10 18 T 140, 1] ] n.d, A 4 X 0 id6 0427 B ),18 B4 03 1] 10,0 x 1083 4,28 -fa0 1743 G100 0,018 nd
T 205 18,2 A8 147, g5 ) g K 0,552 [hiH ¥l 54 il F] 300 28+ fao 17,43 R nd
[] 206 32 41, [TH 73 A 35 7 1,79 15 17 K KT 0 09 07 <feg 12,40 0,807 | 0177 nd,
0 7 A 85 065 ] 1} \ [1] 0780_1 ad 21 | =015 A2 0 3% 4023 nd-fes 11,70 ke _ 0124, 1 0020 nd,
) 2 A1 78 12 ¥ ] @0,045% | <D,025° 3,25 73 Y} 0 BOO ndl - feo 14,51 1,117 0027 nd
08/08/05 1240 Chuvoto 4 Il ; [ 06 ) FL] ; <0045 | nd 27 36 | 0 20 [il}) 2067 . fno 788 131 0,020 nd.
[ a5 45 i 7 16 . <0045 | _nd 035 65 I 0% i 700 V3,25 -fep nd 018 0390 nad,
[1] 1445 [5] ] 1 49 [ goee | 003 0,25 12 145 4 00 nd -fea 7,88 041 | 0032 4
k 1628 [ [ e BA 4 114 rii 10,2 00 D63 n.d. 0.0 nd, i3 1,334 0 118 o 0,088 00 nil.
2 I 54 0,0 4 7.5 45 ] 0,0 it n.d._ | 0003 j_ nd 116 | 1,18} 20 273 0,113 | 0piz .4
1523108 18:30 Chuvoss . F] 0 &8 1587 [] nd. fAl i0 &7 [X] 0,0 037 0,03 | 0032 | 621 13 152 130 4 nO6E | 0028 1.4
2 20 1668 2.4 ] B 28 88 0,022 505 0,048 0005 ng. 1 1.505 A, 277 0,1 nd
28 24 148 ) 0 ] g K (] [X] nd. [ n.d. 0,008 nd. 050 | 0418 80, 114 Y] I d
11/01/08 1655 Bom a8 74 I 166, 832 ] 8 A 28 41 0,074 0,03 X 0,051 . 0,75 0801 35 1 00 nd
’ 26 n 1556 5 1 62 4 32 [ 0 o%! 0,03 n.d. 0, nd 0,57 f0.5688 [if] X 002 .
i . 28 F=] AL 1659 16 [] 62 4 36 5.1 B4 9018 n.d, 0,052 n.d 0,69 0,142 3% 0,14 5:5-5 nd
v Limiie contldvel 6 delanpdn akeratle por causa da nacessidids de disschughes para 2 andlse Jaboratoral . .
** Dados de campo .
'+ 05 tasullados de filoplanck taiil no Apéndise com tapdes #a Ecolaber oune GO . )
Ob- Odglnle dissolvido; SST- Sélidos suspensns tolajs; COT- Carbiono orglnleo tola); DBG- Demancda bioguimica da oxigéal 000 da quimlca do oxiginlo; COD-Cwhieng argdaica dlssalvide; POy~ Orlalosfato; P.T- Foslora lofal
: o N-HHg- Nitragenlo amoniacal; N-HOz Niicko; H-NO,« Mirata] NKT- Nilrogénio Keichaltotal; N-T- Nitrogénlo Total; CoB-F- Cofiformay Jecals; CollT- Cofif Tulwis; Cif-a. Carafa.a; Fito- FRoplincten; Fe- Fero; Mo- Mangands; Hg- Mercdrlo.
Tabela AS.3.7
Dadaos hiutos das ahalises laboratorlas da campanha das sedimantos.
B ] A e P oo Mo S Hg Hg P Ct_{__ ERL*, I
Cma.Pit)| .tme iKg) | (g Fory] tvg MadLi[- (mig He'L)|.(mg HoKe) |- tmgcdlica |y Cikg) | {m
Sedimenia 1,10% 10 n.d. 3.4 265
ua Infersilefal 0,117 ki t 444 nd.
y Sedismtanto a51 502 2,10 % 104 2,34 a0 4 8,628 3444
12109005 | 18:40 | Chuvose [ro, o intersilclel 70 4. 43 0348 0,650 Tr | 1B97 .
! Sedimenta -100 57,1 i 20,53 75.7 435 o7 112 3.2y 10a3 225 565 54 2072 137
1200005 | 1505 | Nubfado [rovioer st B 0. 3 0368 <0050 383 1 4695 | hd.
. Sedmends, 27 36,8 0,78 5 24 950 584 ] 183 n.d. §1.1 nl. 47 A 43
1210005 | S5O | ChNGO Frov i torpiTolal 50 fd. 14 1 2| o0z | nd.
. Sedimpnte 5§43 -5a 88,4 184 34.03 38 0§ 20,012 g 45 h[s]:] 1.10% 10 ki n.d. 101 n.u, 1235 245
1200005 | 1100 | Chuvoso Frow, foferctilal | 7.24 ) nd. |37 0,535 <0050 g0 | 368 |  nd.
i Iiiie confiavel 36 Uieceio alierado por caUsa da hecessiaade de dissolugbes para a anallss [aboratorial
** Dados da campo

©D- Odgénla dissolvido; COT- Carbono organico tctal; PO, Ortofosfalo; P-T~ Fésfora tolal;
t4+T- Nitrap®nio Tolal; Fe- Forme; Mo Manganis; Hg- Mercido; Zh- Zines; Cue Cobre; Ni- Nigusl,
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