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+ Damage to buildings, infrastructure
¢ Disruption of water management

Subsidence Causes '

6 - 100 mm/year e Groundwater extraction
« Qil, gas, coal mining
* Tectonics
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A 3 scales
approach

City as a Sponge

Absorbing runoff into the ground

a0%, ...

30% .

Natural Landscape
Soil and vegetation naturally absorb 90
percent of rainfall through infiltration
into the ground and evapotranspiration
into the air. Plants on the delta, like bald
cypress and swamp iris, have adapted to
live in a wet landscape.

e

1 Lot

Houses & Gardens Slow the Flow
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15% .

Hard City Surfaces
Asphalt, pavement, and roofs rapidly
shed water, creating huge volumes of fast
flowing runoff. Developed areas create
over 500 percent more runoff than natural
areas of the same size.

2 Block

Vacant Lots Store Water

MORE WATER
EVAPORATES & TRANSPIRES

MORE WATER INFILTRATES

City as a Sponge
The living system uses trees, greenspace,
porous paving, and other soft
infrastructure to slow and absorb runoff
before it causes flooding.

3 District

Street Retrofits Slow the Flow
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3. Prepare a subsidence vulnerability

Deliverables mapping

1. Dataset of borehole descriptions.

2. Freeboard map that shows the shallow drainage depth in New
Orleans (in different depth classes), including explanatory text.

3. Organic matter content map of the shallow surface of New
Orleans (different classes), including explanatory text.

4. Potential subsidence (vulnerability) as a result of oxidation of
organic matter map of New Orleans under business as usual,
including explanatory text. Subsequent maps may be produced
based on different groundwater management scenarios (these
maps will be mostly qualitative).

5. Stakeholder workshop in which maps are being explained and
promoted.

6. Papers: at least one in popular scientific magazine/website.

Human Made
30 Levee - Natural Levee Deposits Gentilly )
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Borehole locations

Contract : 63 boreholes
y Our planning: 75 boreholes
! Realization: 72 boreholes

Preparation in Utrecht;

.| » Determination locations,

<l * Ordering reserve augers

| etc.,

* Buying sample

5 equipment,

i * pH, EC meters

' » Organizing databasing,

* Organizing borehole
description (the Tulane

way)
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>+ More boreholes in Gentilly
+ Working with 3 drilling
teams

N
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PREPARATION:

Analyzing historical
topographical maps

* Drainage system
 Change in elevation

Next step: distribution of
levees in time
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S Roaik | TULANE:

o O U R TE A Ml Ryan Clarke (LSU)

Molly Keogh (PhD-study)
Zae W N - Udita Mukherjee (PhD-study)
| | Tor Tornqvist (prof)
Alex Kolker (LUMCON)

DELTARES:

Sanneke van Asselen,
Gilles Erkens,

Peter Vos,

Marc Hijma,

Roelof Stuurman

BATTURE:
Chris Rutland

Daily strategy 7:00 a.m. breakfast at Avenue Cafe, City of NEW ORLEANS
Lunch around noon, returning at dark (5 p.m.), databasing Tyler Antrup
crvornenoncn: CTETE  resilient groundwater & subsurface management - e oot DIiet Paning & Desian Convening
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Sunday 10",
*

Preparation and
fine-tuning !

In the gardens of
Tor Tornqvist and
| Julia Kumari
L Drapkin.
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Bayou
St. John.

Drilling in front and
back garden

* Understanding
bank geology;

* Understanding
groundwater level
gradient

* Understanding
Bayou
groundwater
recharge
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November 11th — 17th
Monday, Tuesday cold and rain, Wednesday cold but dry, Thursday fresh and dry, Friday great!
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1. Drilling
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2. Sediment analysis
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3. Sampling

» 100 samples

> Less than foreseen
because of unforeseen
lack of peat soils
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4. Determination lowest groundwater level
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5. Determination actual
groundwater level
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6. Determination salinity and pH (groundwater)
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7. Leveling

30203/40768} N /89°57'10.28" W
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8. Databasing
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9. Laboratory

analysis
Bulk density
Organic content
o Drying
o Burning
weighting

Particle Density Bulk Density

100% solid 50% solid, 50% pore space
Weight =2.66 g Weight=1.33 g
Volume = | cm’ Volume = 1 ¢m*
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Cross section D-D' (USACE 1958)
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N

Peat disappeared

Dae-5

40

Lake Pontchartrain

Mississippi nfver

20

V]

Elevation feet MSL)

=
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Preliminary conclusions;

Legend
: Pﬂigr:zzilorganicmaner g ::::'y sand, sandy silt - gziastr:-ciendezlj:zzéne * The inventory Was succeSSfUI;
= Coysicsitydey  m AL * Peat at surface is nearly gone with the
[ Sandy clay, dayey sand I Coring . .
exception of Lakeview;
 Still peat levels below MLG
)  Still a lot of soft gand organic) clays |
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EC puddles 1.3 mS/cm, Salinization is already a reality

Borehole 1.5 mS/cm
Tipping point trees: 1.5 -2 mS/cm
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Lake Vista
EC 2.2 mS/cm
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Dutch researchers dig into New Orleans
to study subsidence

Updated Nov 15; Posted Mov 15

Gallery: Dutch soil borings on November 13, 2018

wINEWORLEANS
VOCATE

BATONROUGE | NEWORLEANS | ACADIANA  GAMBIT

3.93% $225,000

r chemical plant

e
S <spanse, the EPA set up <rograms per cubic meter
e mtations, incind. air 375 times higher than the
Il.mlllhmlﬁohﬂ S?A'i.lgmnmm
levels of chloroprene in the at- level for safe exposure

started por
ings once every three _ The school, which has about
days n May 2016, 500 students, also bad the sec:
have

shown ond-highes
‘consistently has one in S1. John thus far this year.
of recording 32.4 micrograms per

had
Rirbory,: “t risk of cancer from  prene in the

parish. A
Ppollutants of any place ment on Jan. 14, 2017, showed > See DENKA, page 2B

= T
" he St Anthany neighborhood of New Orleans, Scientsts a weing
Precicung future flooding events and identiting areas most

2 solutions

lent could be key to limiting subsidence,
In New Orleans, scientists say

| BY FAIMON A. ROBERTS 11
froberts@theadvocate com

partnership with the city and
others, hope 1o change that by
conducting an extensive study of
Teams of geologists and other New Orleans’ groundwater,
scientists spread out Monday to _The project is being led by
take soil samples across New Roelof Stuurman, a scientist

HOME NEWS SPORTS ENTERTAINMENT/LIFE TRICENTENNIAL OPINION SUBSCRIBE OBITUARIES CLASSIFIEDS JOBS HOMES WHEELS GAMES

Orleans, the first step in an am- with the Dutch company Del-
bitious project to study the city’s tares.

company is one of the
groundwater with an eye toward  world's leading

AN ooty
(O Bestncer

CAUGHT THE FLU? WE'LL COME TO YOU.

Scientists look to soil samples to predict future sinking,
flooding in New Orleans

BY FAIMON A. ROBERTS Ill | FROBERTS@THEADVOCATE.COM NOV 12, 2018-7:15PM
_‘ _ e
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one day predicting future flood- management, and Stuurman said
ing events and identifying areas this project could help provide
most o i a thi i picture of
In New Orleans, surface water, the city's underground soil and
in streets and sometimes build- water,

That picture could be used to
ter heavy rains. But groundwa- help reduce the impact of
be a key i its wi
in  areas could be most vulnerable to
many parts of the city. The prob- subsidence, the natural process
lem is that the city's groundwater by which land sinks.
is poor
ne-t: scientists, working in > See GROUNDWATER, page 28

dent to close four schools
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Time line: November 2018 —January 2019

* November and December analysis, mapping and reporting;

-l Design of a mean lowest groundwater level map (MLG) using
soil characteristics and surface water levels;

 Design of groundwater contour maps (NAVD 88)

] Design of a “homogenous” geological areas (profile types)
map by classifying our 72 boreholes and using the elevation
map, soil map and other available geological information;
] Design of (shallow) subsidence vulnerability map

* January concept report for evaluation;

* February definitive report and brochure;

R science article?
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