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Annex A7.1.1

1

Unit Pollution Load

Unit Loads of Pollutants in Metropolitan Area of Sio Paulo

The following lists the existing survey data on the unit loads of pollutants:

~

SABESP - Water Quality and Hydrodinamic Mathematical Modeling of Tiete, Pinheiros

and Tamanduatei to evaluate the “Projeto Tieté”, The model used was Qual2E.

SMA — “Avaliagiio da Poluig¢iio por Fontes Dilusas a0 Reservatdrio Guarapirangay; 1998".

Guarapiranga Stily 1o evaluate the diffuse Toad at the basin. The maodel used was

MQual.

SMA - “Calibragio de Sistema Relacional de Correlagio do Mancjo do ‘Territorio ¢ da

Qualidade Ambiental para o Reservatdrio Billings: 2004™. Billings study to evaluate the
load at the basin, The model used was MQUAL,

(1) SABLESD

For planning, SABESP uses the unit loads of pollutants shown in Tables 5.1.1 and 5.1.2.
These were seleeted in consideration of domestic wastewater toad and urban nonpoint source

load.

Table A7.1.1

Domestic
~ Unit Load

ARy
0060 :-Dpopr- 2
Dpop = 2500

A

e
gdiadhab) - (pidiahab) | (g/diafhab) | (widin/hab) | (g/dinfhab) | (efdin/hab)

PPop. Density

L Dpop - 10060 |
2500

(kg/hadang)

LB

™

Bon

s

20,3

TN
_{kp/haino}

W

.l,:.‘l, -

B LA S R

™w |

"

{kg/hafano) |

0.00

COD

_tkg/haano)

Domestic

Unit Load

BOD _
(g/din/hab) 1 (p/diahab) |

5}_1

TN

Pop. Density
{hab/Km?y

Dpop = 10000

BOD
{kphadana)
0940

N
| (kg/hnano)
14.3

A

TP

Clgdindwb) | (pidinshaby)

Sk
_Akghafano)
000

10000 =Dipops 2500

26,3

3.4

0.37

Con

"

oD

LAkghaane)

Dpop < 2500

Table A7.1.2  Treatment Efficiency (J-Effluent Ratio) of House Load in Comparison of
Adoption Status of Sanitary Facilities Allowing for Difference in Population
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Sewered Area 95 20 30 - -
Sewered Area with

00 treatment 50 35 35 - -
Unsewered Area 0 0 0 0 i

The treatment efficiency of sewage treatment plants is the measured average vakues of five

sewage treatment plants in Sfio Paulo.

system (no sewage treatment) is quoded from existing study data.

{b) SMA

The treatment efficiency of arcas with a sewage

In 1995, SMA conducted a survey of the unit loads of pollutants in the Guarapiranga reservoir

basin.

Table A7.1.3).

The unit loads of pollutants were derived thorough water quality monitoring (see
These were reconsidered in a review of unit loads in 1998 and in the Billings

Study (Qutubro/2004, Calibracao de Systema Relacional de Correlacao do Mangjo do
Territorio ¢ da Qualidade Ambiental para o Preservatorio Billings, Prime Engenharia) in 2004,
SMA concluded that the unit loads of pollutants in the Lake Guarapiranga basin can be
applied to the pollution analysis study in the Lake Billings basin,

Table A7.1.3 Unit Loads from Domestic Wastewater and Nonpoint Sources

Domestic wastewater

(Lake Guarapiranga and Billings Basin)

5-2

BOD TN TP oD TSS
{g/dia.hab) {g/dia.hab) (g/dia.hab) (g/dinhab) [ (wdia.hab)
Sewage not collected and not
treated 56,10 11,904 1,314 - S5
- Sewage treated at septic tank
and High Density Population 50,544 9,523 1,211 - 33
Sewage treated at seplic tank .
and Low Densily Population 33,696 - 5,952 0,757 - _los
- Non-point souece
Diffuse Unit Load BOD TN TP COD TSS Coli
_ : ' (kg/hh.ano) (kg/haano) | (kp/ha.ano) | (kg/haano) | (kg/haano) | (kg/haano)
Urban Area - High o _ '
Standlard 58,4 3472 0,496 - 2 3651514
Urban Area — Low
Standard 146 8,68 - 0,993 - 4 3,651:12
Industrial and
Commercial Usc 116,38 6,076 (0,695 - 2.8 3,651542 |
Agriculture 17,946 0,828 0,242 - 382 3,65142 |
Reforestation 4,277 0,219 0,007 - 9,1 3,65F+3
Forest 4,277 0,219 0,007 - 9.1 3,05642 |
Field 3,938 0,183 0,005 - 13,7 J.65EH3
Cottages 13,87 0,329 0,018 - 202 1,8315+3



(¢) Existing references
The following lists the existing references on these themes,

o Introdugiio a qualidade das dguas ¢ ao tratemento de esgoto - Von Sperling, Mareos -
1996: 2™ Edition “Introduction to water quality and treatment sewage™

o lLagoas de estabilizagdio - Yon Sperling, Mareos - 1997: 2" dionOxidation Lagoons™

e NB-570 - Projeto de estagdes de ratamento  de esgolo sanitino - ABNT
1990 Brasiian Standard to Projeet of Sanitary Sewage Treatment Stations™

e Wastewaler Lngineerring - Treatment disposal reuse - Meotealf & Pddy - 1091 3
Ldlition

Von o Sperling  concluded  COD=2xBOD while  Pacheco Jorddo  concluded
BOD/TN/TP-=1O0/5/1.

Table A7.L4  Unit Loads of Pollutants and Treatment Efficiency of Sewage Treatment
Plants According to Existing References

Domestic Unit Load
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(d) Summary of unit loads of pollutants

Table A7.1.5 provides a summary of the existing data.

Table A7.1.5

Unit Loads of Pollutants and Treatment Efficiency of Scewage Treatment Plants

Found in Existing Data

Domestic Unit Load

(Uni: g/diahaby

BOD N ™ L0 s 1 ci
SABLESP Madel 54 i 30 - 1O+ ()_
Mequal 2.0
(Billings/ Sewage not collected and not
Crugrapirangn) treated 56.106 11,904 1.514 88 s

Sewage treated of seplic lank and o
High Density Population 50.544 0523 1.211 a3 LI
Sewage treated at septic tank and N
Lo Density Population 33.690 3052 0,757 164 At
ARNT (NB-570) 54 - - e - __:
Von Sperling 50 4 25 o 120 -
Pacheco Jordio 54 27 .54 O AL SR
Metcalf 82- 100 - 3.63 e -
STP Using Activated Studge
BOD TN I con S8 Coli
(%) (%) ) (%) () (%)

_SABESP Model 95 20 30 - - -
Barueri STP (1997) 92 20 42 90 -
Metcall 80 - 95 I5-50 10 - 25 80 - 85 80 - 45 -

Von Sperling, 85 - 93 15-40 10-45 - - -

Paclieco Jorddio 75 - 95 - - - 8595 S
STPU s.ing Oxidation Lagoon

| R BOD ™™ TP CoD I'Ss Coli
i (%) (%) (o) (%0) (%a) sy
Metcalf 80 - - . - -
Von Sperling 70 - 90 30-50 20 - 60 - - -
Pacheeo Jordilo 90 - - - - - ]
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(¢)  Values Used by CETESRB
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For the Billings basin, the same values for unit loads of pollutants as in the SMA Studics
{(MOQUAL ver2.0) are used.

For the upper stream arca of the Ticte, basically the values used in the SABESP- Study are
used.  However, CETESB, considering (the unit load ol phosphorus in domestic waslewater
indicated by SABESP as 3 p/dia.hab 1o be oo high, uses the data obtained in MQUAL 2.0
(SMA Swudy) instead,  The COD values, not available in the SABESP Madel, were obtained

based on Von Sperling's formula (COD=2XRBOD).

As for the TSS volues, the unit load of

domeslic wastewater and treatment efficiency were obtained based on the ABNT (Brazilian
Standard).  Nole that the TSS nonpoint loads were based on MOQUALver. 2.0 (sec Table
AT.1.6).

(¥,




Table A7.1.6 Unit Loads of Pollntants and Treatment Efficiency of Sewage Treatment Plants
used by CETESB

BOD TN TP CcOD T8S
Domestic Unit Load (g/dia.hab) (g/dia.hab) (g/dia.hab) {g/dia.hab) (g/dia.hab)
54 10 1,2 108 60
Source: ABNT SABESP MQual2.0  COD=2*BOD (Von ABNT
Madel Sperting)
BROD TN TP CoD TSS
STP Efficiency (%) (%40) (%) {%) (%)
90 20 30 90 93
Source:  Barueri STP SABESP SABESP Barueri STP Barueri STP
Model Model
BOD TN TP COD TSS
Not collected Efficency {%) (%) (%) (%) {%)
50 35 35 50 60
Source:  SABESP SABESP SABESP Equal to BOD Septic Tank (P,
Model Madel Model Jorddo)
Urban Non Point BOD TN TP cOD TSS
Source Unit Load {kg/ha.ano) {kg/ha.ano) (kg/ha.ano) {kg/ha.ano) (kp/ha.ano)
Dpop. > 100300 69,0 14,3 0,96 137,97 -
10000 > Dpop. > 2500 26,3 54 0,37 52,56 -
Dpop. <2500 8,4 1.4 0,09 16,79 -
Dpop. > 6000 - - - . 2
Dpop. <6000 - - - . 4
IR Source:  SABESP SABESP - | SABESP | COD=2*BOD(Yon |  Mqual 2.0
Model Model Model . Sperling) '

For your reference, the unit loads of pollutants used in the State of Rio Grande do Sul (Efluentes

Liquidos Industras: Cargas Poluidoras Lancadoras Nos Carpos Hydrocos do Rio Grande do Sur-1997,

FEPAM/GTZ) are shown. The unit loads of pollutants from domestic wastewater include a water

amount of 150L per person per day, a BOD of 54 g/day and a COD of 164 g/day.
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