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Table S1. Unconsolidated materials and basic descriptions.

Unconsolidated materials Basic description
They occur in discontinuous layers with texture variation, thick-
nesses that can vary from 1 to 10 m and covering the residual uncon-
Transported —Alluvium  solidated materials. There are layers with significant percentages of
organic matter and with a high compressibility index. They occur
mainly associated with the main channel of the basin.

This type covers the residual unconsolidated materials from the
Itaqueri and Serra Geral formations, and even sandy-transported in
specific sites. It occurs in a small portion of the basin, but in an area

that is currently urbanized.
These sediments occur in a large part of the basin and cover residual
Transported —Sandy unconsolidated materials from the Itaqueri and Serra Geral for-
mations with thicknesses that can vary from centimeters to 20 meters.
The residual unconsolidated material (soil, saprolite, weathered rock
and unweathered rock) from Itaqueri Formation varies according to
the outcropping lithology (sandstones, siltstones, claystones, con-
glomerates) resulting in regoliths with different textural characteris-
tics, from sandy to clayey. The lithologies can have some layers with
carbonate cement. The thickness of the regolith is predominantly less
than 5 m.

The regolith consists of layers of unconsolidated materials with very
different characteristics (soil, saprolite, weathered rock and unweath-
ered rock), with total thicknesses less than 10m, predominantly less
than 5m, and saprolites can contain varying amounts of minerals
such as smectites and/or interstratified minerals.

The residual unconsolidated materials (soil, saprolite, weathered

Residual from Botucatu For- rock and unweathered rock) developed from low-cemented sand-
mation stones have a high degree of homogeneity and continuity, are porous
(porosity> 50%) and can consist of more than 90% of grain sand size.

Transported —Silty-sand

Residual from Itaqueri For-
mation

Residual from Serra Geral
Formation

Table S2. Geological and geotechnical characteristics of unconsolidated material units.

. . . Categories
Component Attributes Parameters Dimension Favorable Moderate Severe Restrictive
Slope inclination % 1-10 10-20 20-30 >30
Classes/ Channel/
Channel frequency Categories Km? <1 1-3 3-5 >5
Relief
e Measured between the
Slope length watershed limit and the m >500 300-500 200-300 <200
thalweg
. L Homogenous Heterogeneous
Unconsoli- . ., Description based on var- . . .
Regolith profile e and continu- - - and discontinu-
dated iability
materials ous ous
Layer thickness Surface layer m >5 3-5 2-3 <2
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Sandy with  Sandy with Silt plus Clay .
Texture Grain size distribution % less than 30% 30 and 50% of between 50 Silt plus Clay
. . >70%
of fines fines and 70%
Permeability Hydraulic conductivity cm/s >107° 103-10* 104-10"° <107
Porosity - % >50 45-50 40-45 <40
. Ver-
Clay Minerals (categories Kaolinite, Smectites, In- rirircl:iiitzes&lnteei
Mineralogy to estimate the potential ~ Mineral No Gibbsite, Il-  ter-stratified L
. . . stratified miner-
for swelling) lites minerals < 3% als
atng a.gn Mineral v " terstratified Gibbsite, II- No
tude of the Retardation Interstratified | .
. minerals < 3% lites
factor) minerals
Ifi
Reactive and soluble min- . Sulfides, Sulfides,
Mineral No No Carbonates
erals Carbonates
<0.5%
X Small, few, Large, few, Many boulders
Size . .
shallow or on shallow or on with varying
Boulders Frequency .
Depth No the ground  the ground  sizes and, at
P surface surface  varying depths
pH - 5-7.5 7.5-8.5 >8.5
Electrlc'al' conduc- i 4S/m - 14 i -6
tivity
Exchangeable So- - % = 5-10 10-15 >15
dium Percentage
Organic material - % >3 2-3 1-2 <1
Lithotype - High porosity Low porosity
Rockhead depth - m >10 5-10 3-5 <3
. Kaolinite, . Smectites < Smectites, Ver-
Clay mineral e Ilites .
Mineralo Gibbsite, 3% miculites
&Y Reactive and soluble min- Percentage  Sulfides, Car-
No No
erals <1% bonates
Bedrock Permeability Hydraulic conductivity cm/s >107° 10310 104-10-° <10-°
Aperture cm 0.02-0.05 >(0.05 0.01-0.02 <0.01
Frequency Frac- >3 2-3 1-2 1
tures/m
Fractures
Jv (volu-
- metric joint >15 10-15 3-10 <3
count)
Groundwater
level/ - m >10 5-10 3-5 <3
Seasonality
Groundwater Flow direction Hydraulic gradient >0.01 0.005-0.01  0.001-0.005 <0.001
pH - 5.5-7.5 7.5-8.5 >8.5
Electru:.al. conduc- i 4S/m <05 0.5-3 35 55
tivity
. Groundwater Evidence/
Flooding due flooding (Satura vestiges/
to groundwa- . & 5 - No No Potential Occur
ter level risin tion Excess Over- Presence of surface of hy-
& land Flow) dric diffraction
Excavated geological ma-
terials, taili d
Made-Ground erials, tat 1.n g8 an - No No Occur Occur
wastes deposited on the
Anthropo-
. " land surface
genic aspects Excavated land for vari-
Abandoned
Worked ground ous purposes, such as ag- - No . Occur Occur
quarries

gregate sources
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Excavated and subse-

Fill with geo- Fill using not

Fill with tailing,
wastes and haz-

Infilled quently infilled places for - No logical mate- hazardous .
. . ardous materi-
other uses rials materials
als.
Areas that, due to excava-
Disturbed thIlS. for various pur- - No - Occur Occur
poses, in the shallow por-
tions, suffered collapses.
Areas that have under-
gone modifications for Golf course,
Landscaped different uses and that it - No sportive ar- Occur Occur
is not possible to fit into eas, airports
the previous categories
Flooding Evidence - No No Occur Occur
Creep Evidence - No No Occur Occur
Landslides Evidence - No No Occur Occur
P ity, O ith O ith
Collapsible geolog- Orostty Occur <2 m ceur wi ceurwi
) : Texture, - No depthup to5 depth up to 10
ical materials . . deep
Dry unit weight m m
Occur in
O ic 1. , O in depth
Compressibility reanic ayers - No Occur<2m depthupto5 cetr i gep
Porous clayed layers m up to 10 m
Hazard .
sources Clay minerals Oceur in Occur in depth
Swelling Y ’ - No Occur<2m depthup to 5 p
Smectite percentage m up to 10 m
Exchangeable Sodium .
Percentage Oceur in Occur in depth
Dispersivity . " - No Occur<2m depthup to 5
Electrical conductivity, m up to 10 m
Texture
Soluble ge9log1cal Soluble minerals, ) No No Occur <1% Occur
materials Carbonates
Caves/Sinks Evidence - No No Occur Occur
. Groundwater well - No No Occur Occur
Special as- . )
octs Protection zones Natural springs - No No Occur Occur
P Lakes, Reservoirs - No No Occur Occur
Table S3. Synthesis of suitability zoning for SuDSs.
Basic characteristics Suitability aspects

Geologi- Hydraulic G d Rock-  Func- Subsurf Potential sub-
. . .. roundwa- ] ) ubsurface .
Units cal units conductivity Subu- head  tional Constructive . surface water Stability con-
. ter level ) .. drainage con- L. L.
(GU) (K) of surface nits depth  condi- conditions Vs contamination  ditions
depth (m) . ditions ..
layer (cm/s) (m) tions conditions
In some areas,
If the surface
Javer is com there are pos-
i -
4 If the surface sibilities for
pacted or ab- . .
layer isin contaminants .
Favora- sent due to an- Collapsible
GU1 . natural con- to reach the .
10-3-10+* 11 >10 >10 ble/ thropogenic . . materials
GU2 L. dition, the be-  saturated
Moderate activities, the R
. havior is fa-  zone, espe-
1 construction .
o vorable.  cially near the
conditions are
. natural
restrictive. .
springs.
Moderate Condition
Favora- Compacted or conditions  more severe Collapsible
nditi v
1.2 >10 5-10 ble/ excavated sur- materials.

Moderate face layer due

than Subzone

b th
ecause the 11 When it over-

surface layer
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to anthropo- is over layers
genic activities with lower K
and the rock- values.
head depth
can limit the
efficiency of
the system.

laps silt-
stones and
claystones
with expan-
sive minerals
from Fm
Itaqueri,
there may be
expansion
problems
that affected
the drainage
system.

Compacted or

Favorable, if
excavated sur-
the surface
face layer due
to anthropo-

genic activities

layer is not

excavated.

and instability Runoff wa

The conditions
are severe
since it is a re-
charge area of Collapsible
the mainre-  geological
gional aquifer, material with

compacted or as well as the high erodibil-

ity index
which can

geological ma-
terial presents

GU 3 F - blem d
102-10+ 2.1 >10 >10 avora- probiem Cle ors can pre- low sorption generate in-
GU9 ble to the low co- . . .
. sent high sed- capacity and stability in
hesion pre- .
iment rates  retardation excavated
sented by the .
cological ma due to the factor.Itis ad- slopes, as
& . & high erodibil- visable to use well as the
terial can af- . . . .
2 ity of geologi-horizontal BRP generation of
fect the con- . . .
. cal materials. accordingto sediments.
struction.
the procedures
set out in
[40,41]
29 10 5-10 Favora- Similar to the Similarto Similar to the Similar to the
’ ble subzone 2.1. subzone 2.1. subzone?2.1. subzone2.1.
Condition
Similar to the Similarto  more severe Similar to the
23 >-10 5-10° Moderate subzone 2.1. subzone2.1. thaninthe subzone2.1.
subzone 2.1.
Condition
Similar to the Similarto  more severe Similar to the
2.4 -1 >1 Moderat
>-10 0 oderate subzone 2.1. subzone2.l. thaninthe subzone2.1.
subzone 2.1.
Collapsible
Moderate materials.
The occur-  condition in .. When it over-
The condition .
rence of com- the case of . laps silt-
.., for potential
pacted or ex- the layer with .. stones and
contamination
cavated layers natural char- claystones
GUl associated  acteristics. If of the ground- with expan
3 GU2 103-10+ 3.1 5-10 >10 Moderate . . ’ water level | . P
with the it is com- sive minerals
GU11 near the natu-
depths of the pacted or ex- . from Fm
ral springs is .
saturated zone cavated, the . Itaqueri,
) .. greater than in
imposes re-  restrictions sone 1 there may be
strictions.  are more sig- ’ expansion
nificant. problems

that affected
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the drainage

system.
Moderate to
severe due to
shallow rock-
Th h
e.d.e pthand head. Water Expandabil-
efficiency of ) o
. accumulation 1ty issues can
the drainage
system is af- may oceur, Similar to Sub- occur due to
3.2 5-10 510 Moderate > generating a . the presence
fected by bed- unit 3.1.
. perched satu- of shallow
rock with very .
.’ rated zone siltstones and
low hydraulic
and flow par- claystones.

conductivity. allel to the

rockhead sur-
face.
Severe due to
shallow rock-
head. Water
accumulation
may occur,

Moder-
oder Similar to the generating a Similar to Sub- Similar to

3.3 35 35 Sea\tzi/re Subunit 3.2. perched satu-  unit 3.1. Subunit 3.2.
rated zone
and flow par-
allel to the
rockhead sur-
face.
Expansion
may occur
The geological ‘%ue to 'mate-
. . rials with ex-
In unit 8 you Severe to re- materials have Ansive min
can find boul- strictive due a high sorp- I:;rals as well
ders. Inthe to hydraulic tion and retar-
cu4 1073 to 107 saprolitic lay- conductivity dation capac- ° water ac-
4 GU7 . - 3to5 3-5 Severe P . Y Y . . P cumulation
(mainly <1074) ers thereisa values and ity, which gen- .
GUS8 oo generating
possibility of ~ shallow  erates favora-
. . the surface
expansive groundwater ble protection
i flow and the
minerals. level. for the . .
roundwater instability of
& " the systems
due to low
permeability.
Severe to re-
High -
GU 4 strictive due rlegssi;(i)lliltl
GUS5 to hydraulic P y
an . ... Veryshallow and potential
GU6 103-107 Restric- . conductivity .
5 . ~ <3 <3 . Restrictive groundwater swelling as-
GU 10 (mainly<10) tive values and . .
GU7 shallow level sociated with
GU8 groundwater saprolites.

level.






