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BH, Contagem e Copasa assinam acordo
para despoluicao da Pampulha

Bel Ferraz
07/07/2022 10:16 . COMPARTILHE [} [*] SIGA NO Go-glelews

Amarok Comfortline
de R$-302370 por R$ 269.109,30

Tenho Interesse

MAIS LIDAS

1 07:43-22/04/2023 - Compartilhe B ©
PM recupera bicicleta roubada de atleta
mineira que vai disputar o Pan

2 08:28-22/04/2023 - Compartilhe 1 @
Casal de turistas mineiros morre afogado
em praia de Santa Cruz Cabralia

3 04:00 - 22/04/2023 - Compartilhe mn o
COVID-19: baixa adesao a vacina bivalente
preocupa especialistas

2 RS 146,5 milhdes serdo investidos para a manutencgdo e melhorias

(foto: Edésio Ferreira/EM/D.A Press)
4 14:19 - 21/04/2023 - Compartilhe i o

O prefeito de Belo Horizonte, Fuad Noman (PSD), a prefeita de Contagem, Marilia Evento de carros antigos exibe mais de
500 raridades no Parque Municipal

Campos (PT), e o presidente da Companhia de Saneamento de Minas Gerais (Copasa),
Guilherme Duarte, assinaram nesta quinta-feira (07/06) acordo para a realizacao de 5 15:54-21/04/2023 - Compartilhe 0 o

obras e agdes para colocar fim aos lancamentos de esgoto na Lagoa da Pampulha. Policial inocentado de homicidio &
golpeado com voadora de irmao da vitima
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Nova batimetria e avaliacdo de parametros
morfométricos da Lagoa da Pampulha

(Belo Horizonte, Brasil)

Resumo
A Lagoa da Pampulha ¢ um reservatério artificial
que integra o Complexo Arquitetonico da Pampulha,
em Belo Horizonte — MG. Nas dltimas décadas, o

processo de na ou-

Rafael Pereira Resck
(Pés do em Ecologla, C ¢30 e Manejo da Vida
Silvestre, Departamento de Biologia Geral, ICBAUFMG)

José Fernandes Bezerra Neto
Pos-graduando em Ecologia, Ci ¢30 e Manejo da Vida
Silvestre, Departamento de Biologia Geral, ICB/AUFMG)

Ricardo Motta Pinto Coelho
L de Gestao de ios,
Departamento de Biologia Geral, ICB/UFMG)

Abstract
“Lagoa da Pampulba” is an artificial reservoir that
integrates the “Pampulba Archi) ! Complex”, in Belo

Horizonte — Minas Gerais, Bragil. In recent decades, the

v

s¢, devido ao adensamento populacional e industrial
em sua bacia hidrogrifica. Nesse periodo, uma série
de intervengoes foram realizadas no reservatério,
alterando-lhe aspectos morfométricos primirios ¢
secundirios. Este trabalho tem por objetivo apresen-
tar a morfometria atual da Lagoa da Pampulha. Fez-se
para tanto um levantamento batimétrico detalhado
da represa, possibilitando a confecgio de sua carta
batimétrica ¢ o cilculo de parimetros morfométri-
cos primdrios ¢ secundirios, Os resultados obtidos
foram comparados com trabalhos anteriores. Houve
ganho de volume em relacio a 1999, e outros indices
morfométricos também sofreram alteragdes, reflexo
de intervengdes recentes, O conhecimento e a inter-
pretagio correta do conjunto de dados apresentados
sdo de grande valia para o planejamento de agées que
busquem a recuperagio da Lagoa da Pampulha.

Palavras-chave Lagoa da Pampulha; assoreamento;

process has intensified, due to the population and

industrial increase in its bydrographic basin. In this same

period, a series of interventions took place in the reservoir,

altering its primary and secondary morphometric data. This

study aims to present the current morphometry of the Pam-

pudba ir. A detailed bath ic survey was perfornsed,

which has made possible the compilation of a bathymetric

map as well as the determination of primary and secondary

morphometric data. The results obtained were compared to

previous studies. There was volume increase in companison to

1999, and other morphometricp sufferedaliration,  eneses aves ey
as a reflex: of those recent interventions, The knowledge and SECTES/SEAP) a aquisicdo
the correct reading of the di d data are very imp : :(':::;"'\":du:::: CD:::
Jor planning actions aiming at the complete recuperation of & PBH/SUDECAP e & PBH/

the Pampulba lake. SMMA, as discussoes, o
acesso a infarmagdes e
0 apoio ao trabalho; e a
Maira Rolim, a revisdo do
manuscrito,

Key words Pampulba reservoir; accretion; dredge;

1 h 2 2 Lot hath b
gag a; morfométricos. bymetry; morp P 5
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Water quality evaluation and dissolved organic matter
characterization of a tropical hypereutrophic reservoir and its
streams treated with Phoslock® and microbial bioremediation

Enzilimp®

Mariana Peifer Bezerra'? % - Elisa Aguiar Porto Viana' - Luciana Pena Mello Brandio' - Daniel Frank McGinnis> -
José Fernandes Bezerra-Neto ' - Francisco Anténio Rodrigues Barbosa '
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Abstract

Worldwide, fi are i 1 by inputs of nutrients and dissolved organic matter from human activitics. Yet, the
mcovayofaquaucsyslemslsmxallyfocusedonlyonnummnmgmrntlmmwod;wepmenmdmemseofmurbanmd
hyp envi (Pampulha reservoir, Belo Horizonte, Brazil) that receives discharges from several streams and was
uealedwuh‘ i modified t ite (Phoslock®) and microbial bi diation (Enzilimp®). Our goals were to evaluate
whether the treatment could improve the water quality and ch ize the spati poral variation of dissolved organic matter sources

and indices according to absorbance and fluorescence nmsuremems from lhc nsetvonr and streams post-application months (2018), In

our results, the reservoir showed a relative d in its phosph pared to data from before the treatment. On the
other hand, carbon ions reached expressi valu&sinmeposbapplicaxim months following a similar pattem found in the
streams. Our data showed that the reservoir’s high resi in its hyp phic condition was related to the elevated loading of

external inputs coming from the streams. The parallel factor analysis (PARAFAC) |denuﬁedfournmncarbonsommoofllmn
being potential tracers of organic pollution in the Pampulha reservoir and hed with absort and fl

indices. Ourﬁndmgsmggmt}mmbonpamnaascm be essential tools wpmwdcadeqlmzmmlonngandopnnuzznmofwm
recovery in p

¥ P

Keywords Carbon f1 - Lantk modified b ite - Pampulha Lake - PARAFAC - Urban aquatic environments -
Water g Frest optical properties - Water recovery
Introduction

The majority of the ecosystems of the planet present some
level of human disturbance (Moreno-Mateos et al. 2017), with
freshwater environments among the most impacted
(Carpenter et al. 2011). One of the stressors is the input of

Responsible Editor: Xianhang Y1

4 Francisco Antonio Rodrigues Barbosa

barbosa.ufmg @gmail.com _ 5 o
dissolved organic matter and nutrients by anthropogenic ac-
! Laboratério de Limnologia, E icologia e Ecologia Aquitica uwucs, which is related to the complete degradation and cu-
(LIMNEA), Instituto de Ciéncias Biologicas (ICB), U idad of aquatic ecosysla'ns These inputs have signif-
Federal de Minas Gerais, Belo Horizonte, Minas Gerais, Brazil icant i on the logical services provided to human
& Presml uddms Département des Sciences Biologiques, Groupe de communities, e.g., water and food supply and recreative or
en Limnologic, U duQuébecd  youristic water use (Smith 2003; Spears et al. 2016). In this

Montréal, Montréal, QC, Canada
way, aquauc conservation and monitoring programs have ex-

Aquatic Physics Groop: T) F.:A. Farel Jor B d worldwide in the last decades (Hermoso
and Aguatic Sciences (DEFSE), Faculty of Sciences, University of (¢
Geneva, Geneva, Switzerland el al. 2016), and societies are spending a significant amount of
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Spatial variability of methane (CH,) ebullition in a tropical hypereutrophic
reservoir: Silted areas as a bubble hot spot

Nelson Azevedo Santos Teixeira de Mello®, Ludmila Silva Brighenti®, Francisco Anténio R. Barbosa®,
Peter Anton Staehr®, and José Fernandes Bezerra Neto®

*Laboratory of Limnology, Ecotoxicology and Aquatic Ecology (LIMNEA), Universidade Federal de Minas Gerais — UFMG, Belo Horizonte, Minas
Gerals, Brazil ; *Department of Bioscience, Aarhus University, Frederiksborgvej, 399, Roskilde, Denmark.

ABSTRACT KEYWORDS

De Mello NAST, Brighenti LS, Barbosa FAR, Staehr PA, Bezarra Neto JF. 2017. Spatial variability of Hot spot; methane ebullition;
methane (CH,) ebullition in a tropical hypereutrophic reservoir: Silted areas as a bubble hot spot. Lake ~ spatial variability; siltation;
Reserv Manage. 00:1-10. tropical urban reservoir

The conc of methane (CH,) has doubled in the phere over the last 200 yr, raising the
need to understand emissions of t‘\ls potent greenhouse gas from inland waters, CH, ebullition is
the dominant pathway in shallow aquatic environments and is difficult to quamify due w its episodic

nature and b spatial distribution. We i d the temporal and spatial variability of
CH, ebullition during 2013 tn a shallow hypereutrophic urban reservoir, in Belo Horizonte City, Brazil.
The d during was 780 mg CH,/m?/d, ranging from 110 3070 (n =

75). mring winter, the average emission was 316 mg CH,/m?/d, ranging from 4 to 1253 (n = 75). A
strong spatial variation (P < 0.001) was observed across the reservoir in both seasons, Several folds
higher (39-58% of the total) emissions were recorded at the mouth of the main tributaries, which
therefore was considered to be a hot spot ebullition zone. This was expected due to its shallow area
(mean depth 130 m) with low hydrostatic pressure : and 2 to 6 C (winter and summer, respectively)
higher sedi P which is agg by the intense siltation process resulting from
insufficient of the ge water g the reservoir. In this article we demonstrate
the consequence of siltation as an enhancing factor for CH, emission from the hot spots ebullition

zones.

Methane (CHy) is a potent greenhouse gas (GHG) and
has a global warming potential (GWP) 34 times higher
than CO, over a 100-year period. Recently, the atmo-
spheric concentration of CH, reached 1.87 ppm, which
is 2.62 times higher than recorded in the pre-industrial
era (Myhre et al. 2013). Although inland waters (lakes,
rivers, and reservoirs) occupy a small area of the global
surface (~3%; Downing et al. 2006), they are consid-
ered significant sources of CHy (93.1 Tg CHy/yr) to
the atmosphere, and may offset current continental
GHG budgets (Bastviken etal. 2011). In aquatic ecosys-
tems, CH4 production in sediments is regulated by
several environmental factors, including temperature,
the quantity and quality of organic substrate, nutrient
availability, and oxygen concentration (Megonigal et al.
2005).

The CHj transport from sediments via the water
column to the atmosphere occurs via distinct path-
ways, including diffusive flux, bubble flux (ebullition),
and the liberation of CH; stored within the oxygen
depleted deeper layers during periods of water column
destratification. The CH, can also be transported from
the sediment to the atmosphere mediated by emergent
macrophytes; this pathway is very significant in wet-
lands (Bastviken et al. 2004). Studies suggest that the
ebullition emissions is the dominant pathway in shal-
low environments (< 50 m), which in many cases may
exceed 80% of all CH, emitted at the open waters of
the aquatic ecosystems (Repo et al. 2007, Bastviken
et al. 2011). In addition, it is the most difficult path-
way to quantify due to its episodic nature and het-
erogeneous spatial distribution (Bastviken et al. 2008,

CONTACT Nelson Azevedo Santos Teixeira de Mello €) mellonast@gmail.com

Color versions of one or more of the figures in the article can be found online at www.tandfonline.com/ulrm.

© Copyright by the North American Lake Management Society 2017
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Coleta de dados mensais em 3 pontos do reservat




Cérrego

Mergulhéo

BIANCA VALLE

mestranda Lab. Limnea - ICB/UFMG




. Clorofila-a _
e fosforo Total
- e Nitrogénio Total

e fosfato reativo

e Nitrato

e Nitrito

e Amonio

e Solidos em suspensé@o
z Turb-l?ci'fgz ~ e ":" =
Sy

e Temperatura da dgua

e Condutividade elétrica

. N .




<

4;. m
A\~
"

. !
[
(%]
©
c
pie)
©
—
m







Draga retira sedimentos da Lagoa da Pampulha, porém esgoto ndo para de cair na lagoa - 11/10/2013 <
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Plllg;lpl:lbl Resultados esperados

v'Reducao de PO4 a valores inferiores a 0,03 mg/L
v'Reversao da eutrofizacao e bottom up effects!!!
v'"Mudanca positiva na comunidade de algas
v'Reducao da DBO, aumento de OD
v'Controle da mortandade de peixes
v'Reducao do biofilme, bactérias e virus *
v Re-estruturacao tréfica %
v'Atrativo paisagistico
v'"Maior diversidade

v'Equilibrio ambiental
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Agdo Combinada dos Produtos sobre as Principais Variaveis

REMEDIADORES | INDICADORES DE DESEMPENHO - CLASSE 3
Fosforo Total 0,05 mg/L
PHOSLOCK Cianobactérias < 100.000 céls/mL
Clorofila-a < 60 pg/L
DBO <10 mg/L
Coliformes termotolerantes < 2500 UFC/100 mL

ENZILIMP




Mapa 1: Localizagdo das estagdes de amostragem na Bacia do Ribeirdao Pampulha.
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£l Dados da sub-bacia do ribeirio Pampulha - IGAM
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5 < 00003 < 0,0005 0,055 a1 167 < 0.004 400 Nubis
6 0,0006 < 0,0005 < 0205 3 159 < 0,004 Bom
7 < 00003 < 0,0005 < 0.005 73 113 < 0,004 30000 Nubhs
8 < 20003 < 0,0005 < 0,005 242 125 < 0004 Bam
[ < 00003 < 0,0005 < 0,005 679 839 < 0.004 700 Bam
10| = < 00003 < 00005 < 0,005 369 24 < 0004 5000 8om
1 < 0,0003 < 0,0005 < 0005 855 < 0,004 2000 30000 som
12 < 00003 < 0,0005 < 0,005 477 303 < 0.004 11 3000 Bom
13 < 0,0003 < 0,0005 < 0,005 287 32 < 0.004 1700 22000 som
14 < 0,0003 < 0,0005 < 0005 547 < 0,004 160000 > 160000 8om
15 < 02,0003 < 0,0005 < 0,005 299 < 004 280 sam
16 < 0,0003 < 0,0005 < 0,005 56 < 0,004 1300 8000 Nubls
17 000554 < 00005 00155 526 < 0,004 350 160000 sam
18 < 0,0003 < 0,0005 000713 < 0004 5000 5000 8am
19 538 < 0,0003 < 00005 105 < 0.005 0,008 < 0.004 3000 17000 Nubis
20 < 0005 < 0004 1400 35000 Bom
21 408 < 01 < 0,0003 < 0,0005 88 < 0,005 < 0002 2403 < 0.004 > 160000 sam
22 < 0205 1889 < 0,004 13000 Bom
23 38 < 0.1 < 00003 < 0,0005 64 < 0,005 < 0,002 9,385 < 0,004 > 160000 Nuble
24 < 0005 < 0,002 1058 < 0004 7300 Nuble
25 188 0.00206 < 0,0005 303 0,01296 0,026 445 00111 > 160000 Bam
26 < 0005 < 0,002 417855 < 0004 13000 8om
27 4039 00014 < 0,0005 112 < 0005 < 0,002 324405 < 0,004 10140 som
28 < 0,005 0,003 22695 < 0.004 24196 Nubls
29 275 00012 < 0,0005 122 ¢ 0,005 < 0,002 9473 < 0.004 > 241960 aam
30 002192 0,016 5073 < 0,004 > 24196 Nubls
3 242 000139 < 0,0005 85 < 0,005 < 0002 30.78 < 0004 > 24196 Bam
2 < 0,005 0,004 63,546 < 0,004 261957 8om
33 355 < 0,001 < 0,0005 183 < 0.005 0,003 932537 < 0004 241957 Nuble
3 < 0005 0,002 8455 < 0004 111987 8am
35 203 < 0,001 < 00005 15 < 0.005 < 0,002 13,2022 < 0.004 > 24136 Nubis
36 14 < 0001 < 0,0005 83 < 005 < 0,002 < 0004 > 24135 Nubls
37 30 < 0,001 < 0,0005 92 < 0.005 0,002 < 0.004 > 24196 Nubis
38 45 < 0,001 < 0,0005 105 < 0205 0,003 < 0,004 > 24196 Bom
39 363 0,06668 < 0,001 < 0,0005 81 < 0.005 0,003 45,1014 < 0.004 14136 Bam
@ 272 0597 < 0,001 < 0,0005 75 < 0,005 002 263392 < 0004 > 24196 Bam
41 100 009534 < 0001 < 0,0005 81 < 0005 < 0,002 285081 < 0.004 > 24196 Nubls
«Q 397 0,15584 < 0,001 < 0,0005 75 < 0005 < 0,002 386177 < 0004 > 24198
a3 354 0,09335 000166 < 0.0005 73 < 0005 0,008 277383 < 0.004 8884 aam
a 16 03213 < 0,003 < 0,0005 35 < 0,005 0,003 20292 < 0.004 > 24196 Chuwe
5 335 021659 < 0,003 < 0,0005 93 < 0,005 < 0002 63546 < 0.004 > 24196 aam
4 315 < 002 < 0001 < 0,0005 72 < 0.005 < 0,002 a@n 0,00666 > 24198 8om
a7 404 013182 < 0,001 < 0,0005 7« 0,005 0,005 220446 < 004 > 24196 Nubls
a8 463 029171 < 0,003 < 0,0005 63 < 0.005 < 0,002 160,175 < 0,004 155312 sam
43 447 013714 < 0,001 < 00005 72 < 0.005 < 0,002 624834 < 0,004 30 sam
50 378 0039 < 0001 < 0,0005 §3 < 0005 < 0,002 32 < 0004 2481 8am
51 513 0.2726 < 0,001 < 00005 98 < 0.005 0,003 17,088 < 0.004 > 24136 Bam
52 26,1 0,19767 000115 < 0,0005 13 < 0005 < 0,002 228787 < 0004 15531 Chuwe
53 383 0,16187 < 0,001 < 0,0005 52 < 0.005 0,002 5073 < 0.004 333 sam
54 45,1 0,15974 < 0,001 < 0,0005 65 < 0205 < 0,002 3471 < 0,004 813 Bom
55 517 0,05733 000062 < 0,0005 63 < 0,0005 < 0,002 4806 < 0,004 1300 Bam
56 < 20003 < 0,0005 o289 0014 20 Bam
57 < 00003 00017 0353 0.044 Bam
58 0,0018 < 0,0005 0m52 852 0,008 > 160000 Nubls
53 < 00003 < 0,0005 0092 30 003 som
50 < 0,0003 < 0,0005 0,061 37 0014 > 160000 som
61 < 0,0003 < 0,0005 0,066 259 0011 > 160000 som
62 < 00003 < 0,0005 0,008 191 0,004 > 160000 > 160000 8om
63 < 02,0003 < 0,0005 0012 298 0.004 > 160000 > 160000 Bam
4 < 0,0003 < 0,0005 003841 233 000414 > 160000 > 160000 sam
5 < 00003 < 00005 < 0.005 215 3071 < 0004 > 160000 > 160000 Bom
6 < 0,0003 < 0,0005 00227 35 1< 0004 > 160000 8om
57 < 0,0003 < 00005 < 0.005 26 < 0,006 < 0.004 > 160000 > Nubis
68 < 0,0003 < 0,0005 < 0005 233 083 < 0004 > 160000 > 8om
59 < 0,0003 < 0,0005 < 0,005 ) 801 < 0.004 160000 > Bam
70 < 0,0003 < 0,0005 < 0205 259 9612 < 0,004 > 160000 > Nubls
71 < 00003 < 0,0005 00316 336 12,36 < 0.004 17000 > Bam
72 0,0059 (Er] 1058 00135 > 160000 > Bam
73 155 0.246 < 02,0003 < 0,0005 618 < 0,005 0,002 335 445 < 0,004 > Bam
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Dados médios anuais de Fésforo Total (ug.L'1) - Pampulha IGAM
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Cianobactérias (x1 0’ células/ml)
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IGAM - Densidade de cianobactérias (x10° células/ml)
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Cianobactérias (x1 0’ células/ml)

Dados médios anuais de densidade de cianobactérias - Pampulha IGAM
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Clorofila-a (ug.L™)

Dados médios anuais de Clorofila-a (ug.L'1) - Pampulha IGAM
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Indice de Estado Tréfico — IET

Tabela 2: Classificacdao do Estado Troéfico — Reservatoérios

Categoria Estado Trofico | Ponderacdo P-Total - P(ug/L) | Clorofila-a (pg/L)
Ultraoligotrofico IET< 47 P<B CL<1,17
47 < IET< 52 B<P<19 1,17 < CL < 3,24
Mesotrofico 52 < |ET<59 19<P <52 3,24<CL<11,03
& 11,03<CL<
Eutrofico 59 < |ET < 63 52<P<120 -
‘ 30.55
30,55 < CL <
63 < IET< 67 120 < P < 233
69,05
Hipereutrofico IET > 67 P>233 CL > 69,05




IET ponderado (Clor-a & PT)
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IET ponderado (Clor-a & PT)
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