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TOWARDS URBAN DRAINAGE SUSTAINABILITY OBJECTIVE

Chaotic urbanization in Brazil | o |
Compare strategies for designing stormwater drainage
1 Vegetation SUSTAINABILITY charge based on a hypothetical set of condos with

I Impermeabilization ‘ ‘ Control of different drainage systems concept: hygienist, Best
INCENTIVE hydrological Management Practices (BMP) and Low Impact
I Piping processes under

ECONOMIC | natyral features Development (LID).
I Riparian areas occupation INSTRUMENTS

METHODS RESULTS AND DISCUSSION
| 4,411.24
Annual costs evaluation Designing strategies TIA (m?) i4,411.z4

,039.11

4,556.99
EIA-PoA (m?3) 4,556.99
3,747.62

6,430.80
6,430.80

Total cost* = US$ 835 million (Cruz, 2004) | T|A: Total Impermeable Area;

*Cost to fund, operate and maintain the Porto Alegre drainage . :
system through micro and macro-drainage pipes enlargement and ” ElA'POA EffeCtIVG Impermeable Area

construction of detention ponds (US$ 1.00 = R$ 1.70 - according to Porto A|egre’s Municipa|
29/02/2008).
1 Decree #15.371/2006;

Ill. EIA-Shuster: Effective Impermeable Area,
Total annual costs = [Total cost-i - (1+i)"] from Shuster (2005), I.e., area that drains

[(1+0)"-1] into a permeable surface is considered
Where: i = interest rate (9%) and n = number of years (30). permeable area:

ElIA-Shuster
(m?)

O Hygienist
6,430.80 O BMP
6,430.80 ELID

AV (m?)

0.00
0.00

Strategies for designing charges

12,326.41

AQmax (I/s) 0.00

1 IV. Alteration in volume (AV): changes In li535.18
Annual unitary cost= Annual cost / Area volume of discharge from pristine (natural) Annual charges (US$)
(Porto Alegre) conditions;

1 V. Alteration in maximum flow (AQ,.,):

changes Iin maximum flow from pristine
Annual cost = Cost an. unit x study area (natural) conditions.  EIA-PoA isn't sensitive to drainage system concept,

since the flow reduction by bioretentions (LID) isn't
Set of 3 condos (Souza, 2005). 0 Hydrographs from a 10-year and 1 EIE_IA-Shuster only encourages the.adoption of LID,
hour (duration) rainfall event which induces downspout disconnection;

d TIA doesn't encourage adopting flow reducing
techniques;

1 Condos layout:

— Natural —— Hygienist — BMP —LID  Volume alteration strategy isn't sensitive to flow
n 0" 0 ) |
YRS SIL S 2L control by detention ponds. Solely LID condos are

1 L Caption
1IN I | | zggﬁfng  Peak flow alteration strategy encourages both BMP
| and LID systems. Peak flow reduction lowers costs

s | =Bioretention
-- ] once there is no need for enlarging pipes.
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Encouraging sustainable techniques (LID) is only
possible through hydrograph change (volume and/or
o peak) strategy, or partially (EIA), which deserves
dCondos features for each designing strategy - (uss 1.00 = R$ 1.70 — 29/02/2008) further investigations

Condos TIA (m?) EIA-PoA (m2) | EIA-Shuster (m?) AV (m?3) AQmax (l/s)
Natural 0.00 0.00 0.00 204.30 119.85
fygienis | 1386900 | 12,3900 | 62050 | 58948 | 3910
BMP 13,869.00 12,139.00 8,320.50 589.48 110.78
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