





GEroLoGIcAL NEw ORLEANS

New Orleans, one of the nation’s el¢cr Gilies, lies u@ig
the youngest sizable earthen surface #SNCUL Americal T

Crescent City has stood for almost 6gociint of its™, Mysical
terrain’s life span, a percentage dwarfll shat of otii A meri-
can cities." New Orleans’ land /4 °00 % only ten gmmes older
than its oldest living biota (live yaks)" twenty tif_ sl i'5 most

aged buildings, and fifty times the'age of its m@senior citi-
zens. So young is the region that geologists ¢f sn collaborate
with archeologists in investigati: % their respgysive disciplines:
geology and human history \ actically sk 1/ tie same time-
line, and recent human astifacts often ligwhericarh thick strata
deposited by natural f rded “This alt via country is truly
curious,” wrote Edfmara «¢ Montulésin 1c

When the
everywhere seve.
fifteen feet below thc present level,
European/ ‘. It had probably - down with a tree trunk
from the vi of Pitzburg, ¢ : f1e Dhio, a region inhabited
by the Freas'pa long timed®ore i uisiana.’

sin behind 27 w-Orleans, they found
Swvers of tree tr ks, ad in one of them,
ron axe, evidently of

New C_pat s* percll woor ‘he deltaic plain of the /1
sissippi River makes the city a one-of-a-kind metropotit
experinfnmwith ged pav.

ADn*Fi ACRO! 3/ HE PLANET
A'sthse of ge@ aphic destiny underscores NgmOrtleans’
Idpation. What haster place for a city than near{ se 1" outh of
vasc continer| s 21 -atest river, where waterborne access to a
fertle basin ggav UC controlled from a single oint? Even New
Crleans’ |y compiled geodetic coordinacc-30° North,
)0° Westgrsuggest a sense of order in ¢ e/amirld, a need for
his cityl o el 'st. But the geographigyl sitciCion seized in the

earl{’ 37005 to become the New Orlgiis e know today was

a @y urit in the making, and eveg ] r just to arrive at its
g lDcation, a sixth-of-a-plarf’_yhove the Equator and a
qua-. »-planet west of Greenwid

A half billion years ago, ¢t ysis 2nts practically unrecog-
izable today were distributed mostly across the southar
11cs isphere.’ During the W 250 million years, underlying
tectonic plates drifted to yas' to form the supercont! ici.
Pangaea. Named by th¥ Serman scientist Alfred Weg<
(1880-1930) who firtifpri posed the radical hypofin

continental drift, Pz

of
‘ope
Merid-

‘andmasses

22 spanned from present-day
to Antarctica, rotglly straddling the Greenw
ian. Within the

whose shapes v

ercontinent were the nestl¢

a2 uld come to recognize [ ytd 1o s con-

1 Southeasterz uistai., once thought to be 5,000 years/ \d, I low estimated,ta
be roughly/ 20, jears old. The land-building deltas of tii % lissippi Rivef tiac

formed NC ~ans proper commenced 4,000-5,000 s, ago. Allusiong -
age of the New ' leans land base in this discussior’ i/l approxin 5,00
years.

> Edouard de Montulé, Tiavels in America 18
(Bloomington, IN, 1951), 91.

* Data for this section were interpreted from a of source materials, among
them Brian F. Windley, Philip Kearey, Seiya Uyci"and Charles Schuchert. Maps
were adapted from Christopher R. Scotese’s “Paleomap Project: Global Plate Tec-
tonic Model,” www.scotese.com.

1947 trans. Edward D. Seeber

"2 ran
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tinents. The general footprint of ancestral North America,
called Laurentia, put #fselative situation of future New Or-
leans in the middle @@ he Adlantic Ocean along the Equator.
But this locale, in f yPermian Period, was landlocked by the
future continentgg@@&South America and Africa, fitted snugly
around what w¢ \ld/ ecome the southeastern/7na=d States.
Over thegiexs one hundred million years fiud ng the Ju-
rassic Period_the tectonic plates underlyif [ Warth America
and Eurasia drifted away from the nestt ‘ymass of South
Americagtfrica, India, Australia, and £~ Wsstica, thus creat-
ing a n§ sent Atlantic Ocean and the Ee{ #hings of a Gulf of
Mexia toughly at 10° North,

60°( Zes  near present-day Trinida  yas 1 drifting'n/ 1 tward
1

Future New Orleans was n

all!l westward. New Orleans’ 1o Waulf juxedpasitit™, how-
{ve {vas not even embryonic g this time: g sou fern edge

SNorth America was wel'slaiid of its presci- day coast-

Ny 4

MIOCENE

A sense of destiny underscores New Orleans’ geographical situ-
ation, astride North( .. esica’s greatest river, gateway to a vast
and fertile basin. It. <:.ex ation was a long time in the making.
Shown here, from:the vottom up, are the theorized positions of

the drifting con’ n‘.i | from the Jurassic Period to the present,
with future New Q' .eans’ relative position shown as a black
point, and it . »tual absolute location (30° North, 90° West)
as a yellow ( a . f.raphic by author based on C.R. Scotese and
other sourcas
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line, and neither the Mississippi Valley nor wr was yet continent we recognize today (sans Florida). The continent’s
i

formed. Then, as the continent drifted, it fted apart southern coast was out fifty million years ago) suf-
internally, forming an expansive trough h the mj ficiently developed at we can identify future New Or-
of North America. ¢ leans’ situation rel to it, though it remained hundreds of
A very different planet emerged retacx - miles from the ci dern-day geodetic position. Over the

od, about one hundred million year as the ts next tens of mi f years, the sea repeate nsgressed
of former Pangaea separated in ct contin sea and regresse the Mississippi Embay epositing
level rose to levels higher than after each ¢ he overall effect was a s ajor regres-
three hundred million years. sive sedimentary cycle continuing [up to three million
i years ag ionsequence, the edge ntinental shelf

from the present-day Rocki progr@thward about two humles to its pres-
the Arctic Ocean to the i ent 7% With the Gulf Co w more or less “in
period that central Nort ica’ plad ” © e relative and absolute p\ y i< as of th city
along the path of the ississippi River. 0 Orleans would finally ide by t e Ep-

This important fe
is called the Misgi
Roger T. Saucie
Coastal Plai
and the Ou

relative situa

./ round fifteen million ye%o. This A% ark the
4 of continental drift, oplganoiiier stage o or did the
nal projection of the ation of North A odern ¢ th the Gulf

outhern Appalachians Mexico mean that a N .ppi Valle djoined it, a
rkansas. New Orlean ississippi River yet discharged into ibver-dominated

roject it upon this ali delta yet formed upon
lo¢ =d roughly at 24° North
sy @ FormATION @IPPI VALLEY
out two million years

-day Miami, Florida, an

ppearance of the dinos six-
at the beginning of th@oie
ped precipitously. The cogminelit’s bi-

treated in the north, b ooded

It is now the

erican

sition, if mapped upo s globe, would mou but by, n in¢ ntation in the Earth’s cr
the coas’t of Jackson da ar01;n d 30° from the surroundi dscape collected in this orm-

ississippi River. Had these conditions per-

ocene Epoch, the Missi mbayment—once nal irr'1p ortance—perha : ize of the

deep and intruding up esent-day Mississippi @1 ed—might have develo ith a small

o southern Illinois—h n drained of retreatingy ta near t'dffly .La}fay.ctte or Ba.tooge- It was the
seawater and mostly sedimentadering the shape of the tssour e Mississippi, that drain eastern Rock-

re T. Saucier, Geomorpholo, uaternary Geologic History of the Lo
sippi Valley, 2 vols. (Vicksbu 94), 1:51.

[
-

Generalized meander belts of the low ississippi River, from 2,500,000 years agc d 11)00 years ago, with corresponding coastlines
of Gulf of Mexico. Graphic by author based on Saucier. Some channel depictions @ ustrative purposes.

N

O

ed a smooth arc from
rough Mobile, Baton
orpus Christi, and i
dred miles northward i
Am inggior was the now-drained, @
etica, making sedir‘:%lississipp@ment, which still exhi s
dow confif “ratiort, a valley formed not by nt
off



Geological New Orleans

ies, plains, and upper Midwest at this time, af a . Mischarged
into the Hudson Bay, not the Gulf of Mexico.*

The Pleistocene Epoch also saw the }J{cg phing of a zf
tively rare event in the history of the glanc ¥in fact, i s
one to date: an Ice Age. As temperatyses” Bppped, 40 phects

expanded and advanced southward{ woss Nortii ‘ymerica,

taking up water at the expense » sea, whosed'wel thus
declined. Then temperatures in_ease¢  the ice sh o't teded,
and sea level rose. This cycle repcaicd about fige times over
the past two million years, regching the coldy « piint about
eighteen thousand years aga_(:'acial maxjmuni,, when the
ice sheets reached their souti yrnmost ext/at |vith each gla-
cial advance, the dropping sea level rendgrec.50° North, 90°
West a landscape instd diofla seascap’. St level may have
reached as low as £450 “000 below the ctuiint level, placing
the coastline well_sa= “near the.! ‘ornnental Shelf) of its
current position. . future Neg | Clleans site might have
exhibited a climate like that of the""esent-day upper South
or Midwest,

hills, perhapsg'ike“that ofghrka:"as or Mississippi. The I

h a gently sl¢hilig “opography of small clay
Age also dr mai cally trf sforl :d the waterway we now!
the Mississippt River.

ForrumioN ¢iyrHE Mississippl RIvErR
At gl#fial maxirl uml the edge of the northern' cc™Cleet
sprf wi od westward  long what is now the Missouri Kir and
eastv. 'l along the & . The relationship betwel n ti + border
of vy glacier af.q ¢ ¥ channels of these rivers wac' Causative
U. ) the ice sheel Walled the Illinoian Advagce at this stage,
lically gea ‘a2 Jed the rivers’ drainage pdi Jas by pushing
hem to its vy forcing them to conflow™ lts southernmost
noint. T iathoint was located at the \ ¥ = iernmost point

(pregent- ¢ Cairo, Illinois) of the Iv Wssippi Embayment.

Glaciero Myus redirected waters runti yg ff vast expanses of

DO1 gwnerica into what was pg zously a relatively small

1. winding broadly in a wide meaiider belt, transforming

it into the greatest drainage g ster on the continent. The

Mississippi River was borne, theiviississippi Basin was estaly
=d, and the Mississippi delta was about to develop.

The expanding Missi¢ 17 pi was now delivering incre;
quantities of both water.ancsediment to the Gulf of M s,
and began to attain th' #{'a nitude and path we knogaday.
The exact paths of tha lotver Mississippi’s historical i alider
belts—that is, thef l7:, oroad expanses, bordered by pluffs,
within which thegctaal channel shifted—is ngt Kiitwn for
ubject,

certain. Roger [ ./0f icier, foremost expert ¢f @ -

wrote in 1900 thac it is difficult if not even emowimdsing foh
geologistg@maar.t that during the past fi' y 'y ars, we hawe
taken g/ 27 nt major steps backward rathc:“inan forwasd”
in understai. 'ng “the chronology of ['ig.aflene MEN ipi

River meander belts.”” Once the mganaciig river exitea ™ ts
alluvial valley and entered the G/ t ¢ lexico, it slowed its
velocity and dropped its sediment e’ torming a delta—"a

s Ron Redfern, The Making of a Continent (New York, 1983), 142.
7 Saucier, Geomorphology and Quaternary Geologic, 1:253.
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New Orleans’ la. v ipe once un.. ted with twenty-five to
fifty-foot-hiy. . “av hills forme =ing the Pleistocene Epoch. |
Rising seas" id seven ;& 'ennia of sediment depositio/ |
covered u... wrface with £ eny, five to one hundred feet (i
alluvium, formi.g the presen. vy land surface. Also buried 'y |
the ri’ >nborne sedimen’ 1.a former barrier island cre teu
by the ‘River and s’ e/ westward by longshore ct .C

of thea=ult of MexitW. Thi_ (eature, known as the Pinl_ ‘and
Trerl , hy ped for’ Laki Pontchartrain by trapping »ving sea
wate. " aind it. o wel® Uisland now lies up to thir' y/ € - be-
low lakeside Orleans and Jefferson parishes. Map ard( " pro-

essing by author based on research by Saucier/Army Corps of

R g eers.
— ] o

of dy of sedinent laid down by dynamic_sediiientary pro-
cesses...wherc [ river...enters a deeper [ nd, ess turbulent
body of f7a ¢ ® This delta would, in time,“orm a plain that
is now sou' .astern Louisiana, and h¢t the site for New Or-
leae -0 Vonly when the changing™ gl of the sea would
allow 1) accumulate.

Y

A( the Sangamon Stage £125 years ago), the delta

coi, 1sed a small discharge zor " sween present-day Lafay-
cee.mnd Baton Rouge, while a e h smaller delta developed

the mouth of the Pearlf iver, on the present-day Loui-
siana/Mississippi state lingeil ficre, gulf currents carried the
Pearl’s sand deposits we| wal | to what is now eastern New
Orleans, where they formea a sandy beach known as the Pine
Island Trend. By 70,890 year ago (Eowisconsion Stage), the
Mississippi delta fd k/dfrear Old River, one branch flowing
into the moderngdayv-Mississippi channel, the other in the
Atchafalaya Rivi (b nnel. Over the next 60,000 years, the
lower river jugmped channels and generally meandered within

the area kn¢ v/ oday as the Atchafalaya Swamp, while its

s Ibid., 136.
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flooding. Yet, despite all this deposition, no substantial, last-
ing deltaic plain dev and no southeastern Louisiana
addition to depositing sediment at its mo i formed. Why? Sea | uring these times fell, rose, fell, and
its banks with alluvium dropped duygi rose again, interr he land-building process and scat-

_ tering the sedi orfshore rather than allowing them to
> Ibid., 2:Plate 28, Sheets 1-3.

0. Rlagqud % Delta

Al SRR ago

heastern Lo . na formed over the past 70200 years, as the lowermost tw ired to threl i nl ired miles of the Mississipp
fumped nd deposited sediment thr{ shout 20,000 square miles alo L ific research has shed lig he
ocatiol nd shapes of these delta comp..xes. The top map shows @s /Van Lopik interpretatio e
1940s and. 1 ; the bottom map shows F a7 ey 1967 refinement using rad i er methods. (Shades of rwate
he del!’ co{ plex’s age.) The New Orlea a is mostly a product of the St. Bernard and emines deltas, starting rou ,000
ps by author based on K¢ isk, Kolb, Van Lopik, and Fratie

%“ >

AL
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Geological New Orleans

accumulate in a plain. In the latter stages of ffic « WAge, “the
rate of postglacial sea level rise was so rapid thd Ji! is unlikely
that a deltaic plain analogous to that of (¢ 1y was ablagma
form.”" Starting around 12,000 to 13,00¢" ¥rs ago, thi 1 tc
at which sea level rose started to dimipis.. Hulf cufs’ s suil
slower

carried off sediment, but to a lesser. waree and 4

pace. Now a new environment 3 4 sedimentsdmund for

the sea via the Mississippi Rive

FORMATION OF THE
Mississieri DELTans PLAIN

AND NEw ORLEA{WE'REGION
Starting about 7,200 ykars ago, i vci horne sediments
‘med by the
she river’s icih. The Mississippi’s

were decreasingly gver: ag sea, and thus
started to accumulatc
repeated seizing re-seizing of tf c Jepest gradient toward
the sea resulted in novone accunic Wion at one mouth, but

! “hese deltaic complexes,

a series of v fly divergent ¢lic.
containing numc. . us sub-deltal “bbes), roamed an area tvwy
hundred m/ es\ :st-to-¢ t an{ one hundred miles north-=a-
south over t.. Course ol millennia. Places as far/ v/ st
as coastal Vermilion Parish and as far east as the waters ¢
Biloxi/ M issippi, v, influenced by the outflowmof vast
quantitied of fresh, rf sde 7 water. It is from these g ent ' geo-
logf tat ¢ ents thag' ve mark geological time in squiticistern
Louiciina. Even thoco i the underlying Pleistod ne'| ays and
sarie. ars such /s/ 1. "Pine Island Trend are muci.: older, the
t6y sgraphic surfilZ, arable soils, and coasiine came about
y as gt ccci Y alluvium began to amass:

To the rixch geographer Elisée Refic. 41855), the del-
saic porf on{ f the lower Mississippi R\’ wfcsembled “a gi-
gangic,ali | projecting into the sea ar reading its fingers
ongthe '« Mface of the water.”!! Am

3 1 geographer John

Ml lescribed the lowermost
1

cer as jumping “here and
o pwithin an arc about twodmnared miles wide, like 2
pianist playing with one hai 1— ‘equently and radically
hanging course, surging over tiic left or the right bank g
ff in utterly new directigns.”'? Geologists have, since .
1950s, generally agreed ul ofi f here this “hand” landed
the millennia, though is exact extent, movements, erdc
“fingers” (lobes) have €1 ¢ tbated and refined. In th@ ¢0s,
geologists R.J. Russe'mad t1.N. Fisk identified six d¢it’ ¢ bm-
plexes and subdivi( 2¢ tiem into a number of sy’ deltas. In
1958, C.R. Kolbgmaj-R. Van Lopik updated fiyese iinding?
with seven deltd 1 [ e Mississippi River, assid iea 5t e new
names, and" anca them as distinctive lollipaa-sitagitd lobe
The genef Myonscnsus at this point was th 't ti * complexs
and thul 5 age of southeastern Louisiapa,spanned roughly

the last 5,00¢ years.

0 Ibid., 1:277. See also graph of historic sea I¢ | vd_at s on page 49.

1 Elisée Reclus, “An Anarchist in the Old & »h: E* e Reclus’ Voyage to New
Orleans, Part II,” trans. Camille Martin and Jotu.""ark, Mesechabe: The Journal of
Surre(gion)alism 12 (1993-1994), 19.

2 John McPhee, The Control of Nature (New York, 1989), 5.

37

Deltas of the Mississippi River,

Name of Delta - wAgo

Complexes

General Location

Salé-Cypremoy 7,000-4,500 | Atchafalaya Bay, around Frank-

Delta | lin
Cocodrie Delts 4,500-3,500 | St. John, St. € .tk Jefferson,
and Orleand Wsishes
Teche Delta 3,500-2,500 | Terrebon sish, around Hou-
ma
St. Bera td L lta 2,600-1,500 | Orlea s /o'l St. Bernard par-
ishes
Laf arc. \Delta 1,500-700 Ti ‘bdl 1x and Bad . Sur-
che Jion
qv mines Delta 1,200-500 : Up,r  Plaguci s, Parish,
[ “om Englisi.’ W to cmpire
+ 1ze Delta 500 tg’ - ! Lower Plagy@ines Parish, be-
ent low Venice

l Based on Kolb and Van Lopik (1500

Sam Bowers Hilliard, Louisiana: Its Land and People | sac’ Rouge and London,
1988), 54. Overlapping perid ' indicate divergent “iriver, forming multiple
deltas.

as interpretedshy ried B. Kniffen and

According to €280758 study, Ny Orleans proper was
first directly coagf. 5y Mississip{« « yvium by the Cocodrie
then by the St. Bernard

future New Orleans area

Delta, starting al
Delta. Sedinic: malso layeref
ats of the Pld o
because the Micuissippi disc.

41,500 years_
during th ines and Balize deltas, 1t
ged there but because, dusing
high v e, it overflowel| Whanks and deposited sedis enc
upon it.

T ic Mluentif res¢®:ch of Kolb and Van Lopik 15 still
wed toda wlaf 1967, the understandig's /) “delta

complexes was further modified by David E. Frazil] based

widel;

o HiocarbCl Wlating and other new technglogies. Frazier
taefiafied fivel elt’ complexes of the Mississ bpi-Kiver, sub-
4ifided thed 'into sixteen delta lobes, determui: i that many
anctioned co. Pmporaneously, and estinf ttec that the entire
land-bui’ 11 . ¥event transpired over 7,200 cars. Other re-
searchers H i since added to the bodk of knowledge on the

origin "¢l butheastern Louisiana, bt yscording to Saucier,

“Frazic. »work remains the most 2. litive to date.”"?

g Deltas of the ¥ ppi River,
According to Frazi@(198) and Others
r Name Years Ago General Location
| of Delta |
Complexes
Outer Possibly 7 clict shoreline now submerged in
Shoal Delta 9,000- Gulf of Mexico south of Terrebonne
Complex 8,000 Parish

Maringouin 7,30 Expansive delta reaching fifty miles
Complex* 6,200, us- | off present-day coast of south central
1

0 rlier | Louisiana

Teche 0,0f -

Smaller complex in the Vermilion
Complex* 4. 790 Bay-Morgan City area
1 Saucier, Gef .. shvlogy and Quaternary Geologic, 1:276.
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Cairo to the sea, comprises the continent’s youngest surface

St. Bernard 4,300- Elongated  compl Baton
Complex* 1000 Rouge area east to Mi._ippi Sound,

soils. By the time of exploration, around 1700, most

of the landscape o cast Louisiana and New Orleans

including New region, wl
it built histori nificant
graphic fc\ k
bl b t
Lafourche 3,500 Large, ci‘ar ous €5, natu,
he

had reached a stag; izable today. The passes, bays, bay-

vees and backswamps which currently

Complex* to 100 Bayou L grace our map,
term off known well

frof river | ued by the |

Plaquemines 1,100 to Fro oush Turn at the dawn
Complex* present “birdfoot;” also call or Mod- and shifi

i uﬁita (only one

s) at mouth of
Enlarged by in-
Mississippi wa-
er Control Structure

ed the backswamp
still flo ard

Atchafalaya 300 to
Complex present

the old St. Bernard D @

ould seize this malleable’_ W gy and re- i
the safety and circumstances for the ti e in which he
lives: the moment and?immediate . Today, artificial

15 (marked by *), and others,
gy and Quaternary Geologic His,

sociation of Ge
as reviewed by
tory of the Lo
276-86.

levees ensure that th no long ows; the distribu-

taries are sealed o milar reas he backswamps are

drained and sco ith canals;
trolled by t er Contr
steeper gradi the sea

aph- like few aces in t

According to Frazier’s assessment, the New Orleans

gion igy apr f the St. Bernard and Pla
deltaj plexes, s at least 4,300 years a

he Mississippi is con-

ture from seizing the
chafalaya River. Her
d, man has intervened

ith earlier research. The soil

features formed by th geological procisses and control of them, allo
ct the historical geograph ew Or- New ns to grow per with far fewer nat
ssed in detail in the foflowing chapters sasters ncontrol ture might have wrou
oughout this book. long conseal cncefhof this intervention, ho
s, then, stands not on m‘ t, solid North perfe eak. B on this later. For now, it to
t

. . <« »
n a thin, soft alluvial td cast recently say that the major natural geological processes whi rmed

ion are on hiatus, curre controlled
. Their resumption is n
gw can only ponder what 30°

, and are d
refe

New
eric@)
m outgrpo continent’s margin.
u &terrain the youngest of
‘ eastern Louisiana is th
Q ation, and the entire kb

is New Orleans’

jor American city,

ngest region of its size

stion of if’
, 90° West
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PeD OLOGICAL NEW ORL@ region and route, vary greatly in composition and size. A few

exceed 75 mm in dia stones) and tumble with the cur-

Gentilly muck. Westwego Clay. Sticky m.” Term rent in the upperm ibutaries of the Mississippi, such as
these are used by pedologists” to dghgri soils o the Yellowstone Ri e Wyoming Rockies or the Missis-
Orleans, which, like many phenom* are e ana sippi headwatersg forests of Minnesota. Other particles

0 mm in size, called gr
ght, make it down the M
e Mississippi. Far mor

nd owing
, Ohio, or

icles measure

to the national norm and influential, rt of st

w or, measure 75 m
Is ient to their light
’ main chann

0! .ation,
ltaic plain, between 2.0

=cently as the as very

to the development of the city. eans’ soi

> human
to this
illennia and :

for a number of reasons. First

m and 0.05 mm, and ar n respectively

every particle here is an “immigia

sand, coarse sand, med and, fine sand,

arriving episodically over five
& P [ ]

mid-nineteenth century, n
tion those imported artifi
Second, given the wide sange of soil

types and classes fou ss North

America, these soi n entire
from one extre he very £ -
est sediments se e. Third4 on

sidering the pany human usesgf so..,

from agricul

urbanizati w || 5 " S Q
Orleans’ soi n oc ex- s ' " #
=y i Z. "
tremes. Th rathert 1bou) half of 3 (¢ ;;_ : ——

them) are outstanding fo vation,

r for urban de-

roader interpre-

ody composed of

compounds, living
d water in interactive
produced by physie
d biological processes.?

Fi A ans in New Orleans <
ted to and altered the s&

t on—deltaic soils are m I-

rable to transformation inn

e
o inor intervention—such that Cres-
City soils today are uct of
" Qot nature and man.

SoiL FORMATI”

Every natural

. ;
R. Campanelic ) A on data from USDA Soil Consearvati

fine sand. Sand ma s far downriver as the
, though it mostly settle load farther upriver and
obilizes during high sprjy stime flow. Silt, measuring 0.05
m to 0.002 mm, and e finest particles, less than
.002 mm in diameter@inate the sediments borne by
the lowest stretches of the

waters and the Cor@:ﬂ Shelf in vast quantities. Only the

ice, 1989.

? /

icle on or near New O

surface is a recent i to the region, originati

from New Yor ew Mexico, from Albert
delivered to,the ent City by the Mississi

tributaries N

as they s eir journey, erode from par

e past few thousand y ssissippi, and spill out upon gulf

erial by

ter, ice. or chemical reaction, a endin finest, lightest sedi articles survive the pull of gravity

and make it to t rleans region, which stands 96 per-

1 Works Progress Administration, Some Data i{ ¢ o Foundations in New Or- cent of the way the 2,340—1’1’1116 MlSSlSSlppl River. Any
leans and Vicinity (New Orleans, 1937), 104, , particle in so rn Louisiana coarser than a few millime-
s Derived from the Greek pedon (meaning gr soil, earth), the term pedol- . . . . . ]

ogy can mean both the study of child developm education, or the scientific ters in dia S lmPOITCd by humans. “An alluvial soil

study of soils. cannot be ed to abound in rock,” wrote Maj. Amos

15 John Gerrard, Fundamentals of Soils (London and New York, 2000), 1.
41 \
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Stoddard in his 1812 description of Louisi either on
the island of Orleans, nor along the immens ountry on

the west side of the Mississippi...is even pebble

found.”" So devoid is the city of stongs,th New O
Geological Society’s walking tour of] own i
entirely to the building stones use romin

quarried “from scores of places z

ing “interesting stories to tell a
sediment particles beneath those
Orleans’

magnitude of the Mississippi River system, a
They toggha

position at its extreme ter interesting

stories to tell.

Physical Geographies

these “natural levees” built up fastest and are now the highest

and best-drained feat the deltaic plain. Natural levees

in New Orleans co ise varying amounts of sand, lots of

silt, and some cla they are not predominantly sand,

they are sandier st other regional soils. As floodwaters

flowed backwa the natural levee, fine icles trav-
eled with th til they too settled, anyw om a few
score to a fevsand feet from the rive ir deposition
formed the backslope of the natural leve rising almost

antities of silt.

ghtest in weight,

no san iportion of clay, and |
Most ticles, finest in diameter

geners

‘e

=L o % \ 3 A -

-2 (T iy

S

tled when the floodw ad run their course
and acc mwin lowe% far-
thest fr(Niver: t% mp.
So JANSFO ION
Gray vy, then, ines which
pa cach th plain, which

e
spill over the riv during floods,
2.0\ how the topographically
wiiee deposit the land surface.
" le assorted's ents then undergo

DIOCEsses

mation,

and u )
ongoing processes:'’

guid

— New Orleans’ brief],
and long, hot summer
erate soil transformation pri
sp eding the decompositio eta-
on. The region’s semitrop els of
humidity and rainfall saturate its soils,
though not all areas ar ed equal-
ly (see Topography, ) nor react

the same (see Orgzq, elow).

Organisms — Living organisms al-
ter soils by chinging their structure,
porosity, an imately, composi-

ok L Sl .
z stir an

ge layers. Most signifi-

tion of that alr [l-sieved selection of se to the

land surface.
sorted b
ticles s

e particles did not settl
ity according to their size.

rst, immediately after th

its channel atid suddenly slowed its s pon th:

First in line for sediment depositigff; oods of any size,

7 Major Amos Stoddard, Sketches, Historical
phia, PA, 1812), 175.

' Edward S. Slagle, A Tour Guide of the Building Stones of New Orleans (New Or-
leans, 1982), 1.

tive of Louisiana (Philadel-

»

t we
@oarsest
spilled b

tion. Plantﬂnutrients from lower
layers ace, while their roots
t

hey die, their organic

cycled by other plants. h in organic matter predomi-

cantly,
When, histori ¢ Mississippi seasonall flowed tter is decomposed by &organisms—bacteria, fungi,
its banks, the cr water carried only the fin er por- imals—integrating it ec to the soil to be mixed and

nate where water accumulates (see Topography) and saturates
(see Particles). Org; atter buried in New Orleans soils
may range from d es and grasses to enormous cypress

trunks and stu some mysteriously cut, as if by a saw,

lying twenty to feet below street level.”* So thick were

» Larry J. Trahan, oy of Orleans Parish, Louisiana (Washington, DC, 1989),
55-57.
» Works Progress A istration, Some Data in Regard to Foundations in New Or-

leans and Vi

Q

¢
¢
&

mation and transfor-
ing them truly local~
e region. Five fact

.
by
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ing water to

accu on top owly (if at
all)@lates thr . ruddled water
‘)& “the com oxidation and
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layers of buried trees when the founda-

tions for the gas works were excavated
in the 1830s and 1840s, contractors
had to replace their Irish ditch-dig
gers with 150 “well-practised axe-meg
from Kentucky™' to chop throug
what they calculated to be ei

centuries’ worth of cypress tim

Particles — The parent material
from which sediments erodc haffects
the mineralogy, chemistry, and
other aspects of local soil ly sig-
nificant is the soil’s “t ” that is,
its varying percen radation

of sand, silt, and ¢ general, { . L ‘ _ "

coarser the te soils (mf(

sand, some silt, litt ay), the -
air spaces the particle -
ing water t thro ich
in turn all ganic o de-
compose fa he fi exture

(mostly clay, some silt, little sand),

the fe

pocke

positio plant residue,”*

ing claye ich in both water

orgami 2

ind directs the

weak: - reloped “ d “B” horizons. But tlwt to

— The lay and shape of . .
) say that the soils of txew Orleans are not strati ozens
| and floodwater f; igher, coarser- .
ta, ra from clays of various colors to sands of
1! ils of the natural levee (f wa . the lower, finer- . .
nt mix water, humus, and st comprise
ils of the backswamp, ‘heic they accumulate as
files one d to two hundred feet hroughout
amps, or back bays. In so, topography sorts Ny o nall Iv three h fh
i d plays a role j own destiny. Explainel’, e narty, neary free un A of mman
bar stzes anc pay’ Y- BXp ~occupati added artificial fill to t ta, creating a

er or two of recent

ajor Stoddard in 1812, historic logical profile dramatically visible to pedestri-
That t}'le banks of the river are much more elevatefi than the ans w. r French Quarter street opened up for sewer
ircumjacent country...is ed by a more copious depo- .
sition along the margins, a distance from them. These wo re, beneath the asphalt,
are thickly covered wi , and a vast variety of ligneo ¢ , followed by one of earl
plants, which serve t@ the waters in their progres s S then by increasingly ;
s .

tieth-century paving
g layers of massive old

the low grounds and .... Hence the lands alon,

banks...are excell illage; while the whole surfacegn 't
rear of them, ex to the sea, is alternately co by
S

and ancient orange-col
nineteenth and eightee turies. When the founda-
1on for Charity Hospital xcavated in the 1930s, the

nderlying strata limne@eline of local human and geo-

ick fragments, dating to

lakes and impas amps.?

Time — tc.poral factor in soil forma ws t logical history:
g
above fac t e effect, eventually p r@ soil “horiz The light upper stratum is artificial filling, such as earth, cin-
zons,” s, of distinct characteristics. enough time ders, brick, etc., ds to a depth of about 4 feet. The
has elaps eltaic New Orleans fo ct ho second stratum is feet thick and is almost pure river
develop, with the exception of the natu ees, whic e ;1/1; evidendly many years ago by overflow from the
ississippi third stratum is about 8 or 10 feet thick

and can be dis hed by its dark color...composed almost
21 Sir Charles Lyell, A Second Visit to the Unite orth America, 2 vols. (Lon- entirely o , roots, and humus.... Below this is river
don and England, 1850), 2:136-37. 4’
» Trahan, Soil Survey of Orleans Parish, Louisiana, 56.  Works Progress A istration, Some Data in Regard to Foundations in New Or-
» Stoddard, Sketches, Historical and Descriptive, of Louisiana, 159. leans and Vic, -45.
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Pine Island Trend

Beneath Modern New Orl
:HH“ 0 feet below surface '

30 feet below :::|r

f Main Image

e

| s 10, which’.. s the trend in eastern New

Tk . Firf Island Tre* d, a buried barrier island, may ko€ w.ifluenced the routes of
itsc. s they first e 2d through the area. Its cq' 1pa, ed sands offer a stable founu.
L ans. In certain low-lying lakeside neighborkaoas, the relict feature comes ¢
"2 the topogra, a7 < urface, and sometimes even breaks it. One extraordinary

.wuudries of the issippi (and perhaps the riv¢ |

n for large. »gineering projects such as Inter-

mple, arguably’ n Iy part of New Orleans’ na wal

| Tai.d surface~at \ormed by the Mississippi Rit ‘r (but rather by the Pearl), is pa.t < Series of oa<- » ered “islands” (inset) with.' lo:.,

istory ¢fal ori ial use. Map and GIS procés:
Resource Co. mevation Service.

by author based on data fra

ucier, LS Segaraphy and Anthropology, and iNc val

silt 2 1in,/ ad at about 18 to 20 feet ! Ypw g.cund surface...
Jtpunc . ater or permanent line of satus .o W reached.®

I'.ow SoiLs ENVIROKR JuNT

< nsider, then, how man K. ered New Orleans’ soil/
First and foremost, he has artit’ '’y augmented the natural
i yees of the Mississippi River and severed the river’s dist/’
tar, s, depriving the landgf egof replenishing sediments, in
exchange for protection 1l tloods. New Orleans ha' ng
been significantly doyfed®hy new riverine sediments si:
the days of the last leviegiievasses, well over a cenf 11/ Zo.
Man has also altere/ "y “Whydrology of the region k¢ dihing

the backswamp soiis [ heir water content and cic’ ¥igg their

forest and marsl" "hich eliminated organic m4 " pfrom the
surface andfror | yfi-transformation processe. W v/ 1g soils
to compact an Mwbside. To counter the sh@ge, man ha:

imported 10 ign soils, fill, shells, riprap, gi_wa' and rocks'C

the lanas< building up some areas aff excavating ¢ i<

for canals and drainage. He has also d_ ¥ 9'd materia: 3'n
Lake Pontchartrain and append{ " i to the lakefront
and man-made navigational can{ 3 H¢ has introduced, ac-

cidentally and intentionally, biota 1:o¢ native to these envi-

» Ibid., 10 of 1939 addendum.

rons, from fire ants to Formosan termites to water 1iyacinth

|

of sohana trece 'hof which ultimately affeggeoils. Finally,

he fLias paved | yesihatural soil surfaces, sevg ng them from
tf: atmospk re while concentrating runoffintd’ man-made
drainage systeliss. As a result, the soil conf osi on of Orleans
Parish’s 27,220 terrestrial acres has been significantly altered
by anthrop=genic activity, primarily Chrough flood control,
drdy se, Ceforestation, and paving. 1y has created a new
soils.erivlonment in New Orleand "o nfassive transformation
of en { verlooked for his moge vii T impacts on the sky-
ling,“cne river, and the coast. &« Wplteration of the natural
el fonment is, of course, exi. W lially integral to any city.
leterious affects of these ions (primarily subsidence and
prosion), and the challeng@mot eliminating or at least mini-
mizing them, are the ex| sct | societal costs that necessarily
accompany the benefits of urbanization.

Europeans startgg'mltering soil processes with the clear-
ing of the Bayou & \fo' n area (1708), French Quarter site
(1718), erectiongpf tne first levees (1719), and continuing
thenceforth. Bu 50 iginal populations also played an earlier
role in transfg@ying soils, albeit on a drastically smaller scale.
One exampl ' involves a series of Tchefuncte Indian sites in

the marshemmf eastern Orleans Parish, known as Little Woods,
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& tation n
leveeswas oaks, cypress,
@berry, ow. “The planned

in the sea-level muck, saline

brackish water of eastern Orleans
h. A 1989 soil surve e De-

/ artment of Agriculturw1

’ Big Oak Island as a

9
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Little Oak, and Big Oak Island. Structuralm sites are (river’s natural levees), Yazoo loam (distributaries’ natural le-

mounds of Rangia clamshells, bone, and othe! ¥cbris; func- vees), Yazoo clay (ba s of natural levees), Sharkey clay
tionally, they probably served as ceremonm, living s (backswamps), and (lakeside marshes).”® Much more
or middens (refuse heaps), dating from r y 500 B detailed efforts wi e by the department’s Soil Conser-
200 A.D., when they were much clo;\ Lake - vation Service, c'iinating with a 1:20,000 survey and anal-
train shore. The relationship betweev*e arche es ysis, the Soi/ SuQOrlmm Parish, Louisian arched in

and the underlying Pine Island T unclear; p hey 1986 and pu in 1989. Like most soils , the 1989
were modifications of the cresncient b sland. survey depi pods within the urbani a as discrete
Geological maps depict the subtciiinean Pin Trend polygons with hard edges in precise | s. Of course,
as just barely breaking the su a

ce of the eart e arche- soils forgmmo such clear-cut spatial unmr characteristics

2

ological sites, like the rid

an alligator emerging fro
ter.”® As high as fifteen

marshes and hundreds

“islands” have bee
pied by Native
pers, practicall

“These mid

over differe

deposits accury
¢ spans, sof d I g,

and some s ; some nd. vere
purposeful ome | cre , but
all had one mon re ertical

buildupof sites aboye sea level,” wrote
arche T.R. a result, -
the rly man-in d soils were

be ined an

associated with

d un ea shell accumulation
ormed a ly new ecozone in the
h urther transformed tk
soil0da,, these sites, currently ung
by the University of £ %

, form pedological abeQ\s

(@)

S,

gnated

erce silty

clay loam, a natural-1 il as out-of-place in t I~ gradually, and their co

n 'C

marshes as an iceb

ive proportions, as one across the landscape. Pe-

gists extract soil sampl
em, and judge where o class transitions to another,
) a process that involves Qubjective judgment and may
g

be better depicted carto

SOILS OF a systematic fashion, analyze

One early
region was

Griswald

Bureau s. The map, produced at a sca.
one mile ,500), shows highly ge@
az

categorized into now-antiquated ¢

ically as a “fuzzy” border rather
than a hard line. The following descriptions of New Orleans

» Roger T. Saucier, Geomorphology and Qu logic History of the Lower

Mississippi Valley, 2 vols. (Vicksburg, MS, 19 . % Thomas D. Ri wis Griswold, Soil Map, Louisiana, New Orleans Sheet
7 Tristram R. Kidder, “Making the City Inevita ative Americans and the Ge- (Louisiana Agric periment Station, 1903) (probably issued in conjunction
ography of New Orleans,” in Transforming New Orleans and Its Environs. Centuries with the 1904 Soi/ ey of the New Orleans Area, Louisiana); The Historic New
of Change, ed. Craig E. Colton (Pittsburgh, PA, 2000), 13. Orleans Col ccession number 1988.145.

Q
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46 ¢ Physical Geographies

soil types, listed in order of historical inﬂu@re drawn Coast of Algiers and live oak grove in lower City Park repre-

from this 1989 survey.”’ sent last forested porti f this valuable soil.

CoMMERCE SILT LoAM (4,560 iiemercent @ COMMERCE S1 Y LOAM (2,153 acres; 1.7 per-
g ne

restrial Orleans Parish) cent)

Characteristics: A relatively well-cp soil g Characteristicg dark, fertile soil is a slightly finer-tex-
roughly equal parts of sand, silt W with li nic tured variatio ommerce silt loam, fou the back-
content. This dark, fertile soil @ 1 exclusi high slope of the [at levees of the river an Metairie/

natural levees. Gentilly dist aries.

cural le- Range: Carrdon, lower City Park, pa entilly and Es-
vees of Mississippi River a i i ding river- planad , rear of French Quartel@y Cross, Algiers

side portions of uptown to reer to Holy and Lo oast, plus Big Oak Isla other archeologi-
Cross; Algiers Point to ; Ci rk Avenue to cal eastern marshes.

Bayou St. John/Fairgt ; i evard and por- i Influences: High x influenc good
tions of Esplanade Ri culture, relatively soundor uiban deve t, com-

for plantation
soil for urban

nfluence: excellent re to alternatives.
est locally available ropogenic Change of their forest and
New Orleans and its stly urbanized.

adjacent pla d upon these soils.

SHARKEY SiLTY C
Characteristics: Fin

he‘early cighteenth cen this dark, fertile soil
e nineteenth century.

Y LoaM (1,0 s; 0.8 percent)

ly forested, these soj .
ommerce series,

ound on ackslope of some

eager natural levees

.2 percent).

e Bayou in eastern mar
cal Influences: Hist

. ck-of-town,” where the

" ed with swamps. Good Wﬂcul—
ture and fair for urban deveiopment
less so on

(relatively speaking), t

both accounts than
Anthropogenic
downtown are n

but small pods in the eastern marshes

/| remain close td their original state.
yas = ' SHARKEY (22,549 acres; 17.7
. || percen
- Chara ics: This soil is a slightly
q: = ﬁner—tb) variation of Sharkey
: S silty oam, found in a much more

ex distribution.

COVCrS extreme rear Of natu-
I es and into former backswamp

roughout heart of city; extends

/K ough Gentilly Boulevard to Bayou

i. cauvage as well as Lower Coast of Al-

| giers.

Historical Influences: Historically in-

§ by fluential, forming middle and rear sec-
11| tions of most antebellum sugar planta-

7 river natural levees n the c
» Exclug this list an Lands” (2,287 acres; 1.8 percent of parish), on small waterw,
which a developed e, Sharkey, and Harahan soils, a mps” Range: Portians rench l‘OUgh St. Roch an
(389 agm . .
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acteristi@ay—to—black colored l
¢;y fores wamps, where backsl
ces fall @evel. This clay is finer i ‘ﬁ ¢
qiganic tar, poorly drained, and less@ate for agricul- Ran und al front‘, from West Em@yn

re an d Sharkey soils. Boulevard; Jourdan Road Terminal and along MR-C; Irish
Q istorical Influences: Less h
o p soil made up areas at or beyond the rear ed

ot lot plantations, and ot urbanized until the

Qwentieth century, after t 1

Anthropogenic ChaMostly cleared of forest,

0
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tions, but not urbanized until late ninetee tury and Anthropogenic Change: Developed areas are highly altered
afterwards. by drainage, Lakefror

Anthropogenic Change: Almost all zonm excepti tion; undeveloped a
Bayou Sauvage have been deforested, grai d devel
CLOVELLY MuCk ,175 acres; 20.6 percent)

most experience varying levels of sub .
m Characteristics| Vei  fluid, mucky clay soil wish high quan-
Y

FrREQUENTLY FLOODED C tities of organic ri.crial and saline water, fo
SOILS (602 acres; 0.5 percent w of acres of 'ﬂ‘mdeveloped brackish .
Characteristics: Mix of sedim on the Range: East arshes along the Intgy oastal Waterway,
batture, sometimes comprising significant a f coarse Chef MenteufPass and Rigolets, on Poj erbes penin-
sand particles as well as dri requently sula, al e Borgne shore near B@nvenue outlet.
Histor fluences: Little historigal iri-iuence.

Range: Battures along ri udubon Park, Anggenic Change: Still bew natur tive
McDonogh, Algiers Po; Coast of Algiers c t often subject to er\ creasi , and
to Twelve Mile Point ( ~tive plants. &
Historical Influen rtant, but for un- ‘ \

ulated riverside of @ ITTE MUCK (19,2 ; 15.1 perg
o St. Peter Street, dur- aracteristics: Similar r and C@mucks; gen-

s

humans to incorporat rally associated with salinc - irshes.
3, this soil type is limit Range: Eastern marshlands, particul nt aux Herbes
b
peninsula, Chef Me ass, Bay, venue area, and

ees, fill, and residential urbaniza-

¢ close to their natural state.

usual reasons:
Tchoupitoulas, fro

ing early ni th century,

them into th ized area.

to narrow ng immediate riverban LkeB L
; rgne shore.
Anthropo hang soils are among the la axe Dorghie store ) ]
les of . TS Historical Influences: Little hist gnificance.
amples of natural sediment deposition in New Orleans,

to thej otecte side locations. They are often for- A.nthrop ogenic ’
ested illow t der pods have since b highly pron
op rban de ict). DREDG

Characteris redge

g ent (example: Warehous
'NHAN C ,347 acres; 10.5 percen

hoo rs are

re, higher in ped.

opment than all Co :
ctions of Lakeview and tk, Hollygrove to ”/ Point
r, Central City and rea D, Tremé through uvage a
east

erbes; Michoud area; Venetian Isles, Bay-
of Rigolets. é
e to Lower Ninth Ward&Forest East and other @storical ces: No historical influence eyond that
specific e ering projects.

 /
Anthro Change: Entirely a pr of anthropo-
genic ac

al influence: this bac
LY FLOODED DRERCELAQUENTS (8,148
percent)

subdivisions; parts of

nage system was instal

eristics: Same as d aquents, except more

filled in, and paved me Harahan clays are s st &

aterbodies. Often strewn

ed, particularly alo issippi River-Gulf Out l. clam and oyster shells.

Dramned Ke UCK (4,446 acres; 3 ne) ge: Found at the inter t man-made lands with ad-
Characteristi A to Harah;n Clay, bL,l . ining water bodies: W Park, Lakeshore Drive along
freshwater

even less
Range: ing lakeside areas in norglgern half of
iew and City vark, and in the expansiv, oreste

marshes east and north of Micho

w rather than dense, fore %ivzlth lakefr‘ont, former Pontc in Beach, land paralleling In-

bleYor agriculture and urba prment, § dustrial Canal, MR-GO, and Intracoastal Waterway; also
Michoud, Venetia nd Point aux Herbes.

Historical Inﬂuel?@o historical influence.

Anthropogenic”;ge: Entirely a product of anthropo-

Historical Influences: Little hif or ignificance. These genic activity.

soils comprised the Lake Pontch shore prior to the
1920s Lakefront land reclamation project.

\c’m
Q

»

&

heir natural state, but
e
res; 5.9 percent) m
rial from adjacent lake
found in for- wate , deposited t and or excavating navig ti @
of natural le- canals. areas are ped with residential n. -
es
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DRAINED ALLEMANDS Muck (5,885@ 4.6 per-

cent)

48

of the Metairie/Gentilly Ridge. \
Range: Lakeside neighborhoods an*m marN ri-

son Avenue corridor through and Lake across
central City Park, through Fil Anthony, burg,
Pontchartrain Park, Lake Kenilwi ,and L rest East;

ichoud.

torical i

also in eastern marshes near

Historical Influences: Li e: too wet

flood-prone

tury.

system opened

and fine-grained for pla agricultul ;

for urban development, satil the twen

Anthropogenic Chan nicipal

now often cov-
ill. Urbanized pods

ped pods in eastern

up these soils to on; drai

t of arti

ered with one t

are susceptible t idence;

marshes are prone to salt-waters on and erosion.
VVESTWEG& 4,9 mﬂ percent)

Characteri ark

day swamps, a fair

urora neighborhoods o@vest
: Historically unimportan

e: Cleared, drained, and anized
| in natural state in eastern wiarshes.

K (4,148 acres; 3.3 per
: A dark, fluid, mucky cl

d in brackish

ghout eastern marsh
ing bayous, inlets, and lak

S.

Influences: No historic i significance.

opogenic Change: Still be ural vegetative cover,
en subject to erosion anéasing salinity.

when compared to th
Best Soil to Farm:

alternatives).
rce and Sharkey series: fei =/ well

, clayey, and saline.

drained, and well
Worst Soils to E
Lafitte mucks:
Youngest uently flooded Comme
deposite ver along the batture.
Highe

ral levee.

marshes near the Lake Pontchartf in
Coarsest Soils: Frequently floode erce/Sharkey soils,

in batture areas, containing the most sand.

icularly paralleling

Characteristics: A clay soil with high orgg\d water
tent, found in low-lying former fres\ arshes la

claf found in former and pres
of organic matter.
Range: iouth Point area of Point aux Herbes peninsula; B

: Commerce silt loam, on @ Q
Lowest Soils: Harahan clay, in t d and subsiarig

®

\banized
il the above soil classe following “superlatives’
entified for New Or. ils:
est Soil to Build Upsn:"Commerce soils (superi

*ﬂting, the river would s

Physical Geographies

Finest Soils: Gentilly, Clovelly, and Lafitte mucks, farthest
from the river and co
Most Saline Soil:
lakes.

Most Organic
Most Vulneral

in theory; aquants according to field data (av £5.9 mil-
limeters perqq.\bsidence)ﬁo
Highest Water [able: Gentilly, Clovelly; afitte mucks.

Most C i Soil in Orleans Paris
Rares@al Soil in Orleans Pari

Sharkey soils (batture s

ising the most clay.
¢ muck, near the brackish water

emands muck, in the backswamp.

ubsidence: Kenner a tte muck

elly muck.
quently flooded

rently Closest to Prehis tate: G Clo-
d Lafitte mucks. \
Altered Soil: Aquents gdg\ed fro ttom of

t project

erce silty clay loam locat e easter
all other Commerce soils of the naturé
SoiLs AND Hi Y IN ORLEANS
Two general r ate the soiis ew Orleans to the
hy. The

ries), the soil texture, the

th ic matter and water tabl
i he better drained the s
Ergo, the gre the area was once a pl
tion, wer the are i
the mo ly it is e to historical neighb,
witthnth- urharchitecture. Most of w
perce “classi rleans” stands on these
The farther the soil pod is from the river (or its
the fi
r the or
salinity g ularly near the lake). Ergo, e less likely
e area oncc . Usted plantations, the mely it was ur-
e installation of the drainag system around
1900, the (30re likely it has subsidedgsignificantly, the more
% t is to flooding, and th&e likely it exhibits
twen century suburban archi . Most modern sub-
ua!yle neighborhoods st mése soils.

ew Orleans’ physica phy were compared to

s of Com-
hes, far from

&

the soil pod is to the

city’s historical
river (or its dis

=

soil texture, the lower the.elevation, the

e higher

atter and water conten

artist, gravity as inspira-
aint. Man has since assumed
the textures, depths, water
utes of this most fundamental
cath that recently altered surface

e role of artist, tinkeri
content, color, and othe
environmental element.

lies soils laid out nagasally over millennia by the Mississippi,

which remain dee ential to the history and engineer-

ing of the city. Soi

ed an unwritten role in the siting of

B. Zilkoski, and David A. Hart, “Sea-Level Rise and
r Flooding in New Orleans, Louisiana,” Measuring and

ige in the Mississippi River Deltaic System, Louisiana Gover-
Activities Conference, New Orleans, Louisiana, December

» Virginia R. Burkett
Subsidence: Impli
Predicting Elevar
nor’s Office of Co

8-9, 2003. w
N
Q



ricultural about ten feet above sea level near the river to zero to one foot at
al threats it the lake. That New O oday is bowl-shaped and half below

bsidence induced by levee construc-

the city, its spread and development, the adj
enterprises upon which it depended, and the

sea level is a result o

combated. Soils have also indirectly infl
tural character of New Orleans’ nei
of age, in turn a function of soils), t

ﬂ the arc
ighbo s (a fu
h, ing la
onglot
also related to soil patterns), a cati

infrastructure, from interstate crapers on a porous yer beneath the sheet pili
oils—co ver and to undermine the levees from below. Alarmi

street network (based on delineatio aused the

breaches, engigiiers later determined that hea

tourism. These idiosyncratic de

trod upon unrecognized; exgavated, rearra ipromise sections of leve -wide. The good

mulated; drained by canals netrate news i bsurface soil features such ine Island Trend

stealth factor in the historica geography Orleans. and luvial surface may offe n flood-control solu-

tio hundred-foor-long con. rems used f@apers

Epilogue: Soils pla alth fac e Hurricane Ka- riven into these stum’yN to 5”]’% ¢ new

trina catastrophe a e New a was not below nirol structures, such as &t of ﬂW* seawalls
sea level in coloni rather, i a gradual slope from in the Netherland.

<
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TorPOGRAPHIC NEW ORLFANS

Topographic elevation is both father fn¢ ¢hn—proddine
and reflector, cause and effect—of th@ygeoilJ;, pedolog,, |'v;
b, 1t

derly-

drology, and biology of the New Orlgaristgion. As

is one of the most influential physical’ Jsumstanccs
ing the nature and developmeng “:% ¢ Crescent Ay, Some
may find this surprising: New  Jlean ‘as everyol »/<r dws, is
famously, comically, and absolutery iiat. It is a@¥isv 1n which
most people are taught that a gnanmade moug \named Mon-
key Hill, built in AudubongZcy for childame, to" play on, is
the highest point in the ¢itv.?And this is a'tc "all, a city in
which that notion is notfar off from ggatiuth.®’ But such
impressions of utter flf pst derive frg 2 ¢ intless compari-
sons to distant plafig, b the bluffgat ©ii¥n Rouge or the
ramparts of the Raals
Orleans, then the.

may as well he on Mars. No oae weuld dismiss an oasis in

"he problg 1 s, if the subject is New
“erant placey witi all their undulation,
a desert solel; ysause deserts a k che water of a rain foresg
on the contymy, oases agamoi.y the most important ar
complex plf wes /1 deser| | Like vise, topographic elevatig
relevant in a deltaic urba.’ “ivironment like New Ori 2 s

becausagitis desperately needed and exceedingly scarce, and

thus B 1ty valuable £ 2y protection against the af mula-
tiona® water. New (. s is not flat, not in an abs{’ e sense
an¢_ .0’ cially notl ya relative sense. Its topogragiiis surface

simddles the leys
| teet separaf al Jighest and lowest areas. Not much, one

af the sea, with twenty-five { yfo iy verti-

may say, busmmough to guide whether urt in development

would take place in the Age of Napoleon or in the Age of
"t or around the Cold War—and
20ds barely a mile apart. Topography

Jazz, around the Civil
this between neighb
in New Orleans un{ yscores the presence of an elegant 1850s
townhouse with gimiral staircase and gallery, versus a 1950s
suburban ranchi \ou' - with a deck and a twogfasmarage. To-
pography helmexplain why most older streec 2ol bw the an-
cient pattert, yof/ e arpent land surveyingd Sem, and most
recent streets form planned, orthogonal gt s Topography, in
short, refmsts tne difference between old™ sz Orleans—built
when B maris had to adapt their needsi¢¢ il e environment—
and pewe [New Orleans, constructed#™ #n humans eained the
teck old y to adapt the environme ¥ ¢4 ctheir neefs/1. 4 del-

tah plain, where water threateric Jpman setglment fven as

{ains them, a few feet gf even inchgipat tC bgraphic
‘pzation may spell the diffggace’“Ctween the 117 Jle and the
1 inhabitable, between ¢ 'y an¢ wildernes/ t :t'veen life and

death. Technology, in the of modern'«

‘nage systems,
has muted topographic elevation as a g cii'Jr factor behind

r Orleans abided

% Orleanians built

urbanization patterns, “at not before
by this “first-tier ruld vaiding whef:
New Orleans™? fol'_,
1900s.

st two centl s, 1718 to the early

MEASURL. 5 FLEVAT . O IN Low PLACES
Eleva al distance of the land s{ -

face above an agreed-upon 5,” or vertical datum (usually,

,

is simply thel &
but nd ¢'ways, associatgd ;W' the mean level of the sea
pography 15 ot quite as's| o ghtforward. Years ago, th weid
carrig s 1 literal # cani@y (“description of a place?, a“Con-

i Monkey Hill, " %et above sea level, might once hava®™ i the highest terrestrial

point in thegy, but has since been overtaken by cer’ in'sel ions of the artificial cept It more cC ma 1y addressed by the wor, L0 ,/ﬂp/@/
‘avee, and | a i hmade hill in the Couturie Fagest A ‘um of City Park. See (“description of the earth”). For example, populaL n data
Richard Ca ila, Time and Place in New Orlew, Syst Geographies in the Present

Day\Gf e, LA, 2002), 52-53, for further infof atic . on elevation extremes in a

thesm Lol 45,

r L 4 = { { i Y ¢

£

. { Pisirl Risie |
| : el
i Missi

. - I. e ’ .

Red paints repre

500 residents, d
randomly witt 200
census bloc o
by R. Campe.
USGS, ESRI anu

~don
Aurs data,

1If of Mexi~o

overlaid on an elevation map, in wl' tn
precariously situated with respect
above the marshes and swamps. Coa.:

e

Solid gray colar indictates
all areas below one foot
above sea level.

EXVo
-

f § Ena Fg.

. i §
Louisiana

_(L

3

25 50Mi
L |

Gulf of Mexico

At left is the population distributionaf sou...castern Louisian. displayed upon a traditio’.a’
reas less than one foot above sea level have bo i
the ¢ Jlf of Mexico, and most of its population oc
crosion, subsidence, and rising sea levels re/ I¢ r | iese areas increasingly vulnerable to tropical
storms. Map and GIS processing by author based on USCS and 2000 Census data. Poin:

te map. At right is the same information
“"i0oded.” The deltaic region of Louisiana is
‘as parrow peninsula-like natural levees barely

uistributed randomly within census tracts.
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sz &
ted States
a use that

published in A Geographical Description of
(1826) were entitled “Topographical Tables,

makes no reference to the physical terrai , 10pogr,
is usually used to describe the lay an the lan

face—not just elevation, but relief, ¢ e, slo ,
drainage patterns, and other effect nd sha osely
speaking, elevation is to ropog t tempergigye is to
weather. That a particular poin -seven fc e sea
level is elevation; that this point 1d-way rth-fac-

ing, 12° slope, shedding watepinto a particulg’ basin and out

generalQ s, however,
scribed quali-
; quantitatively

the traditional

, leveling, and tri-

a certain stream, is topogra

tatively since the fou
since the 1870s (eat
land-surveying t
ented with the use

of stereo aeriz an grammetry starting in
the 1920s, el © & topogrampping of cities and rur
areas withousdepioyi ey s. These techniques g
erally meas| -ed) wi easii | accuracy) the relative e
tion of the Orleans rface: how high is Coli@
ared to,Claiborne Avenue; how much lower 1s
istrict. Absolute elevati tis,
s above sea level, has p#ore
atums used in mapping t ississippi

er to sea level until the w earlier
s were i ased on local standards such as the level

e Memplhis- flood of 1858, or the (U iro City Datum
ncwly formed Mississippi issi
1 i e various vertical datu

phis Datum of 188

vy
o of Mexico at Biloxi, fi

‘ | datum to which their &

I ed.* Some early New

metric (water depth) maps fro

owing year, the
rd with the level
, by 1899, a Mean

ing benchmarks were

turn-of-the-century era

based on these antiquated vertical datums, and more

people have conf e resultant elevation va
r systems, leading to e

ith modern ones balsed‘ml
ous results. The Fren arter riverfront was ma
thirty-five feet high i 95 elevation map pro or
the drainage syste at meant thirty-five fee the
el. The Cairo Datum

eet above the sea, makin

Cairo Datum, not
the time to be

roughly fourte above sea level, much cl
measureme
Tos rdize measurements nationw.

and G
twenty-six tidal gauges around North
velop the National Geodetic Verti

Survey in the 1920s est ed a syst
an coa

m of 1929, known

» John Melish, A Geographical Description o States, with the Contiguous
Countries, Including Mexico and the West Indies ork, 1826), 83, 137, 308.

s Clifford J. Mugnier, “Datums of the Lower Mississippi Valley,” Surveying and
Mapping 39 (1979): 56-58.

ns elevation and bath' od if str &
0 \see New@s’ future.

'§ well-drained forests oi

Physical Geographies

asNGVD1929. Many modern measurements of New Orleans
is vertical datum, which is a plane

elevation are based o
casurements of sea level, not just
oxi.? NGVD1929 was superceded
red North American Vertical Datum of

fixed among nume
the level of the gu
by the satellite-
1988, but both s may be encountere . and are
duly cited in orner of most standard tomic maps.
Geodesists v@g on engineering and applications
also base elevation/height measurements “ellipsoid” (a

: odel describing the sl; blate shape of
atid on the “geoid” (a conmlaat accounts for
pull). The height or ion of any particular
vary widely based on w itis me@rom
topographical, ellipsoidal, idal sur
ese different standards gound lifg,ar matters
ncern only to mappizn sts, but e relevant
ew Orleans for a n reasons. e, New Or-
ute tha inch counts.
he land surface is also dangerously s
do not know by h? Sea level,

, and we really

hile, is rising at
rates faster than it h

@
for th 8,000 years (mea- ¢
sured recently at of 0.24 ar®), making New °
Orleans elevati tive to t and its vulnerability
to hurricanezin storm su at much more of an~

unknown. ome be ks throughout the regio

s throughout southeast

Q

s even feet, lower tha

d because re ips between antiquate
cal dat d modern are difficult to establish
ficul ermi a

how much lands have s i
the p more they might. For o oses
here, relative elevations are sufficient to appreciate ti-" role of

ntury,
aphy i istory of New Orleans,
standin solute elevation—how
the leveel 'truty afford? by how much

a Category 5 hurricane?

an accurate

w ORLEANS
general topographic

E ON MAPPING IN
ite the dearth of lofty fe
of the New Orleans area

mmediately apparent

pi cer
arliest inhabitants of t ion. One either traversed

ridges paralleling water-
etlands (swamps), or marshes
f varying degrees of salini d thus traveled from high-
est to lowest areas. Earés depicted elevation patterns
through generalized hattuics or cartoonish drawings of dense

canopy or murky m

s, poorly drained forest,

es. Numerous cartographic products
ly to mid-nineteenth century with

phic Map of New Orleans,” but these

were published in

names such as “Ti

» Howard S. Rap
Engineer 24 (No
s As cited in Marl
21, 2005, A

N

“The 1929 Adjustment of the Level Net,” The Military
0/ etl December 1932): 576-78.
ifstein, “Tryin’ to Wash Us Away,” Times-Picayune, March



Topographic New Orleans

employed the older meaning of the word; no ese maps

actually depicted contour lines or any measu evation.
Survey-grade elevation mapping di rrive in
Orleans until the latter half of the ningtee

associated with the city’s periodic atte

ntury, u
uildi
uis H.

age system, starting with City Surve

again became a city priority.
earliest, perhaps #be earlies
ardee, un-
11, Sanitation As-

age Map of New
with one-foot
easured by the U.S.

cation of the better-

der the auspices of the
sociation. Hardee’s 7o,
Orleans and Surro
contours® (possi
Coast Survey

know, e same name, which

hand-solored 1878 m
does not dc&vation. Th
picts conto o the

Hardee map, which de
Ridge, is ¢ The ¢

ssissi i to the Metairie/Genti
to re based not on sea leve
on an unide ic m plane set twenty feet

1ed verti

a ston chmark

Greenwood Cemetery on the Metairie

e
Ridge eans t highest areas in the city, sest
to themiver—are la ith the lowest values (as ir-
te irteen feet beneath this lofggmaginary

s of the backswamp ar n with

enty-five feet below that plane. Thus,
ccording to 9 Hardee map, the ele&l range from
river#ne backswamp was twelye (thirteen to

enty-fivg), waich, given the circums
his col atel atuitive vertical datu

t
by 'Kga}or attempt at topogr

b .warkland, under the direcyi city engineer L.W.
d the Engineering Cow‘e of the Drainage Ad-

is reasonable.
sely abandoned

rveying, in 1893,

OrQ

imate the costs of a major system that would, once an

e problem. Topography

olve New Orleans’

aramount to the group’
system: “First of all,” w;

report entitled Essenti.

eering design of the dr.
e Board in a section of its

ors for Solving the Proble

it was necessary to pographic survey of the terri
The information e when the committee enter

its duties, was t extent meagre, crude, and un
was deemed base upon it the design of so j
d

project ag,the er consideration. Therefore a

~Q

prelimin a complete survey was recom
Co d between July 1893 and 1895,
topogra rvey entailed the tray,

of f
thin”® t

>

line, and People’s

er 1974.52.
e City of New Orleans (New

“carefully measured base lines around

bounded by the river, lake, Jeffer

7 The Historic New Orleans Collection, acce:

» Drainage Advisory Board, Report on the Drain
Orleans, 1895), 17.

» Ibid., 53.

&
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&

vi oard (D.A.B). This este organization was direc'
ed by the city council in Febru 93 to study, design, and~

This oblique pe. pective co
tion of the New O
looki e French (top center). Graphic by

base dsat, : SONAR data.
us som. iers, totaling over 150 |

Avenuy,

e board’s influential 1895 report gives an idea of tie thor-
ess of t graphic survey:
he entire been leveled over, bench ma re estab-
lished at venient points, and a record of t on and
elevation registered [in reference to] o Datum

Thel onsists [of] running each lead et and ob-
taini clevation of the curb, gutter, center of street and
proner e at intersections, and in cd ter of block, as also

ion of the tops of all culverts; s and steam and

water level and canal , and profiles were mea-

ilroad tracks at intersections.*
gddition, survey lines awe along canals at both

and rural outskirts. F
; ions, W.C. Kirkland comat
v ted

®

for about 270 street s s through the urbanized
these traverses and triangula-

one-foot contours and plot-

them upon a detai et network at a scale of one

inch to six hundred feet, producing ten large linen maps
under the title Zopoguavhical Map of New Orleans (1895).4!

Because the conto based on the Cairo Datum, which
was calculated at.th e as 21.26 feet above sea level, the
Kjrkland—Brow@B

“ Ibid., 54.
“ The Historic
1987.116.1

Q

map shows elevations ranging from

e leans Collection, accession numbers 1987.116.1 through
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Mid-City. The cartographic informatio
was used extensively in the Draina
gineering design of the complex dr
adapted as a supplement for its 189
important document, represent

eanians,

its best as conducted by native
the development of one of the woris greatest

systems, still functioning today, a system wh

cally augment the urban de
decades that followed, th
pied, a

maps from 1895 were cited, ,
for numerous enginee ojects, b
the Sewerage and fYat

ministration, int

ury. The scarcity of

ew Orleans: accord-
in general “was one of
inental United States t
estigations,” due in lar

: ammetry (the science o act-
ereo pairs of acrial pha§ araphs),
ding engineering require and a

c antiquated the 1895 e
surveys have since been conducted
s, but detailed,

entire city

n map.

Irleans for various proj

and very costly) surveys
between. U.S. Army
y in 1935, and congrs

ers conducted

ed from stereo

as’| bt until the advent of
ographic maps of the re
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quadrangles provided topographic information on the city
decades. In 1994, the City Plan-
ted Vernon E Meyer and Associates

for many years, into
ning Commission ¢
(now 3001, Inc.,
firm) to conduc

1siana-based mapping and surveying
ooal Positioning Systems (GPS) survey

of the urbanize n of the parish, based o nd-order,
class-1 surveyatandards using the North Am Horizon-
tal Datum -1986 and the Nation etic Vertical
Datum of 1929. Contours were compi m these data

points me interval as the 189 (one foot), but
becau#PS data were much demi far more accu-
rate e old manually surveye the 1994 contours
are aely detailed, showin rwy every @und
e e

y plock. In 2000-2003, t& com d by
eral Emergency Manaﬁn Age e state,
red LIDAR (Light Do nd Rangi ta for the

st flood-prone paris uisiana, i ng Orleans,

o produce topographic 1 ted accuracy.
his particular LIDA
at 8,000 feet altitude,

second aimed at th

aircraft flying
laser pulses per
t time and direc-

tion of each pulse the sensor and as it

coordinates a each pulse. From thes

data, sts are later compute the precise
| , and of millions of points
ta

tude,

irreg upon t area. Not just the earth
but ngs, ca vegetation, and other s are
also captured, and must be removed through a post’ rocess-

1:24,000 USGS orith the underlying topogranhic elevation.
tinuou e is then interpolated e points,
ohlt, “Aspects of the Subsurfac ology of South Louisiana” (Ph.D.
, Rice University, 1977), 7. ‘
- Data A Campaneia
Elevation Profile . sk oyt by B Cong

e

Beagbdbibaoan

1500 2000
Distance in

0 500 1000

Elevation profile of Elysian Fields /
the Mississippi River and Algiers. Brow
on FEMA LIDAR data. Lake depths are generalized.

ertically exaggerated tenfold for visibilit
areas are the highest; red areas are below se

10000

Issippl River and Alglers Point

es), from Lake Pontchartrain southward to
Graphic and GIS processing by author based

»

&

returns after refl off surfa res. Because the speed °
of light is ¢ e system to compute the dis-
tance to an cause a Global Positio

¢
¢
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from which are extracted contours at inte detailed
as six inches, or digital elevation models wil i five-meter-
resolution pixels.” The FEMA LIDAR hown i

, represe

m

chapter both with and without surfagp.fe
most detailed and comprehensive ¢
conducted in this region, and for t i

Surveying crews are capable of

topographic data than remote
cameras and LIDAR, but they ar

lly depl

areas relevant to specific engineering proje
data are currently being us pdate th
flood insurance maps, whi turn will

Is.

of thousands of homeow

circa-1984
e premiums

leans region?
the status o
e grasses of the saline mar.

their boggy sea-level te
and swamps to the status
at support their physic ge
f the

other areas
were to spe

wastel
the w

an ing the swamps and ma
ngerous “backswamps.” se this
istoric New Orleans—a: an un-

entified in this
roviding pas-

“topographic features” i
at rose above the lowla

pace and thus influenci development

tr — Those lands
her than all other

ural surfaces in the del ion. They are to the

tleans area what the R
erica: the major watershe
s, the regional spinal column. The French described
ide ridges as levée (“rai p’); the adjective natural

inguishes them from th ade embankments (arz
levees) built upon the ting in the colonial era.

levees form because,

ouisiana Geological S -
plained in 1892,
with every e river...overflows its flood ~
sediment from its head waters vi

ity the transporting power [g
o with a slight checking of velo

O
/

deposits muc

slight increas
is vastly

curs over t plain outside of the chann sit takes
place e greatest decrease in velocity tak near the
cha ere the heaviest and coarsest sedi@ depos%

“The Louisiana Statewide

€
.

% Robert Cunningham, David Gisclair, and
LDIAR Project,” www.atlas.Isu.edu.

“ Mark Schleifstein, “City Flood Maps Get Digitized Update,” Times-Picayune,
June 8, 2004, B1.

ountains are to Nort'
ivision of drainage ba—~
*  Louisiana ical Survey,
1892),
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and in greatest quantity. The river banks are thus built higher
by each flood and a s of natural levees are produced.®®

Natural levees # she New Orleans area usually stand

about eight to fift

from their crest

ct above sea level, and slope backward
clivity of about one vertical foot for

rizontal feet, forming ckslope of
eyond the backslope, whi ally spans

r below the

every five hun
the natural 1
around 1.5 miles, lies the backswa

level of the sea, where the smallest amou the finest clay

particle osited. Where the rive traight, natural
levees be more narrow, not , and less likely
tob meandering sections, ularly in

the urg Marigny, the river ded i

and eliminated some

Nrigina

800s. In others, the riv,

the levee and the w. ide sand-
called a batture (“be

@he opposite
levée). The best exam batture is area riverside

of Tchoupitoulas in the Central Busi strict, built up 9
by a combination of al and man forces from the ¢
late 1700s to the 1& s“The “St. Batture” has long
since been incorp into the strl ¥ network and forms
the Warehouse a't today, ig that was in the river

were bui near the crest of t ~
ing in 17 expanded piecemeal u
i ar, when control became a feder.
spons*:d partic fter the Great Flood of,
when | d oth

ontrol devices were au
signi . Topd rapkfyally, artificial levees add
twen e feet t st of the natural levees;
cally, they constrict the river to its channel and

Q

eason ding the adjacent lands. Artificial levees
rther rei by flood walls, concre vees, and
etments.,. his engineering success at ke ater out of
ew Orleans™ Jintentionally deprived t of new sedi-

Geology and Agricultssre of Louisiana (Baton Rouge,

Riverfront at
of natural le

ft; artificial levee with floodwall at center;
tture at right. The Mississippi flows about

150 feet e batture. Photograph by author, 2003.
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ments; ironically, then, the highest topogr atures in
the region serve to diminish the height of ntire land-
ais alm
ways imperceptible to the eye, exc ing hN
storms, when runoff in gutters ﬂow&iily awﬁ

le-
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scape.
Despite its significance, the na

€

ecause these
were the only drained la development

o important ex-

ges and townhous-
ons, and monumen-
gs all stand upon the
natural leve r. Shotgun houses, too
occur on th
because th t y popularity occurred

drainage projccts began

fornia ggttages and ganch houses of the early to mid-

tieth @ are m ly found well beyond iver’s

natym'ylévee, beca se styles post-date the -1900

dr system. &%tecture is correlated to t aphy in

rleans s strongly as Vegetationanatural

tems. T hy also imbued New Orleans with a
s

1Sunct sens entation. “There is...a n irked difference
the ° s and the ‘back lands’
bserved she “ouisiana Geological Su

the river,”%
»

pographically

tio s of the “front of to ack of town,”

oted

stil e local lexicon, have

0 %owth, class, race, archit
graphies.
tellite image of the re@'

nformed patterns
ulture, and myriad

fh

na 7s the natural levee o wer Mississippi River a
distributaries, in the s anner that Egypt is a ri
Australia a coast. The@ceptions are the drai

swamps of the New, s metropolitan area an
infrastructure (po troleum, transportation actu-

ally built in sou ern Louisiana’s swamps a

Metairie/. Ridge — If the natu
Mississip, ¢ wie “Rocky Mountains”
then th irie/ Gentilly (also called th.

Ridge equ o the Appalachians. T
the height and half the width of

system is significant because it

evees, this

convenient west-

to-east passageway through the s, uniting what is

“ Ibid.

4

up the lowlands. Thew
twen-

ows the preponderangy
\by gulf

of human existence upon thes w river-parallel lands in
deltaic region of Louisiana. It can almost be said
st in terms of hum graphy, southeastern Loui

®
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This placid lagoo,
Metairie, once
of its main n
tairie and
John and
in the siti
author, 2005.

today&irc metrml area (present-day K
Che@eur Pal ). Igfis also the city’s most co

exam fan a d distributary, formed@ the
days of the St. Bernard Delta (4,300-1,000 years ag hen,
es, th issippi itself followed this
esent-d irie Road, City Park A
Boulev ore emptying into the G

111‘

st. The

‘» City Park i ast remnant of Bayou
issippi and earlier part

a natural levee (Me-

th, building

and Trend, a sandy sh

s and now buried beneat New Orleans
land sur elped guide the path ofithe river and thus the
fo f this ridge. Topographi ring of this now-
aban main channel includ ure features like the
Beel Ridge (which now hoWeponymous Metairie
s B rd), “Unknown Bay(yugh New Orleans and
he West Bank, and Turt , Bayou Pecoin, Stump
ou, Bayou de Lassairie, gayou Alligator in the eastern

arshes, among others.”

f these features would barely

nfluence New Orleans’ urban geography, but two, as

we shall see, would play a'Ciitical role in the city’s siting.
After the Mississz’ i attained its present channel, it con-

tinued to feed the channel through an opening in the
natural levee in day Kenner. This distributary bore a
sediment load, @1 its banks, and formed its own natural

ositional processes of the Mississippi, in

levees—the s
7 Roger T. Saucier,Bent Geomorphic History of the Pontchartrain Basin, Coastal

Studies Serie n Rouge, 1963), 66-71.

Q
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miniature. It was still a functioning distribum&ng New planade Ridge for the spectacular oak-lined avenue of man-

n as Bay- sions that follows it, pographic feature functions as a
ly and B “saddle” between t tairie/Gentilly Ridge to the north
b

Orleans’ first century and a half, when it wa

ou Metairie in its western stretch, Bayou
Sauvage to the east, and Bayou Lau cting th and the much-hig atural levee of the Mississippi to the
possibly originating as a cutoff of a in th ibu- south. Though m¢

tary.®® These bayous were closed o sedime the Esplanade of supreme historical si

oth absolute and relative standards,
‘Scance, be-

St. John,

late nineteenth century; the onl cause it for passable trail connecting

series of ornamental lagoons in a waterway unicating with Lake

Bayou Metairie) and Bayou Sauvag: thence with the Gulf of Mexico, with t sissippi River
But they had their impact All oth between Lake Pontch nd the Missis-
Gentilly Ridge today rises sippi @esented impassible swa is meager ridge
and six to ten feet above t . Its natural serv i

critical link in the leas

sed by indigenous peom
Europeans. BienvilleNn to si

ocation of the prcsent—@e ch s largely

enner by the
river, and progressivel astward “to the t

vicinity of Chef

expression and p

lly lose surface
ied features.”® The

ridge. ‘
portation, and semi- ably dev: during the O
rural residential livi f djacent lowlands were a, when the
developed, a % curving roads (Metairi 9
Road, City tili, 3oulevard, and Chef M Metairie Road, Gentil ulevard, an ard to the Gulf ¢
teur High 0) edded in the otherwis of Mexico. This cha ems to andered or forked
thogonal str . etairie/Gentilly Ridge i@ where present-day de Avenu s City Park, sending °
marke acilities such as cemeteries, race tracks, parks, a a distributary d e present enue and into Gretna
fair g% locate ecause, when built in t 00s, on the West,Ba ich of ¢ uld not be described~
the ed proxi o the population but @oo as such at ¢ . This di ry, which dried up lo
mx@ce to be/ sated in the city center. On , they ago whe
envelo he city, well situated o praised dubbed “Un

sent-day channel, has b
to the e

ubdivisi ough quite apparent in
ual t@ of the Metairie/Gentill
ut impergeplivle to the eye. Only from

enabled

on the river/lake accass

ississippi River wended from presen enner, through

er attained

n Bayo ological literature.”® D

®

omeowners living in adjacent, low-ly- its act ral levee that, on the p

ays, it forme,
e cityscape, the day eas , woul e today’s Esplanade Ri
l<oi,

is, again, all on tth Ban form an unnamed ridge
ustrial Canal, near fferson s parish line. The Espla@dge
y sediments deposited by t issis-

hich ¢ ¢ through the Ninth 918-1921, can was later augmente
onel¥; ull vertical range of t illy Ridge: seven iver i odern channel, and to a lesser extent by
t of white, sandy sedi ding in a manner ayou M system. Viewed on a t hic map,
‘ miniscent of the Badla features of the south- Esplan ge appears as a “fusion” natural le-
Q W desert. It is a rare sight'gw Orleans. & es of these features. The connecti me a portage
. . or Indi early European settlers tr g from gulf to
o Sp lanade Rldge — Betweer"City Park and the Fren lake to Md later the main transgortation route (Bayou
ter lies a slight ridge rising two to four feet abov,

it e b lowland led R en Bayou St. John and t New Orleans. So

y cviland three to five abo cent lowlands. Called ¢ restr as accessibility to ear Orleans by swamp
 Kathleen Agnew Ward, “Ec Bayou St. John” (M.A. thesis, Unive a sh that Maj Amos Stodd irca-1812 dCSCfiptiOH

New Orleans, 1982), 5-8.

“ Saucier, Recent Geomorphi 9. ' * 67.

-

This sandy bank, along the manmac_ *nd:* (rial Canal south of the Highway 90 bridg entilly Ridge, deposited by the Mississippi
River during the days of the St. Bernaru Delta and afterwards by a distributary of th nt channel. It is one of the few places in the
city where natural topography is visibly evident. Photograph by author, 2002; boa ed by CBR/Coypu Foundation.

) & )
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through it, a crevasse or perha
ued to send water out Bayou St. John to the lake.”* Be
short distance, its iso from the new channel of ¢
" 1ssissippi, its minute sew load, and the tidal eff

”@
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of the roads to the city reads practically as mgraphical

report:

The road [Bayou Road, following the Esplan ¢] leading
from the back part of the city [today’s ﬁnc ter], fork
o

[Chef Menteur Pass area] at the d
The one on the left [which beco

fifteen miles above the city
once diverted from the ri

ce of the Mississ about
ner, wher etairie
el].®* %M
wi , Bayou Road
amps to it the Esplanade
ight be you Road remains
| arc is one of New
serendipities, without
ifferent today, for Bien-
ha the city elsewhere.
@or waterway is not a t
graphic feat s an upraised terrestrial

But Baygu St. John gspawned from such a feature, and play
SO an

ant a r he early history of Ne ans

thats ants inc ere.
u St. Joh# \is a sibling of the Esplanadgg®idge, off- :
ing of the s mer channel of the Mi i River lands of Vicksw rg. In thes
nce flo g the Metairie/Gentilly Riage. As de- highe@glevations in urhfing
.Y . . weal e poorly d i e “bottomlands are usually
ctived earli eorized that this chann( formed a sharp lated verty. Zhe rel@bnship between elevation
ande tiic present-day entrance to ore
inae

chez; shacks in the botto
ississippi cities and elsew
eas are often associated

Park, before cio- ics in / 1tai¢’\lew Orleans, however, is

ontinui ard. At one point in th der, a distribu- plic hotogr. thor, 2003-2004-

nade Ridge. At

rthward, becom-

ry wag ele: ed southward to for
an aller distributary brok
i yowot. John. Alternately, or
ssippi abandoned this ¢
Metairie and Bayou

s additionally, after
| and the much lesser
y continued to trickly
It in this waterway con-

the lake, Bayou St. Jo

it was a narrow, clogg

er formed natural levees.

k-water inlet through -
e water intruded into t es.

t likely shown to Ibervi March

ally influenced bra
This was the porta
9, 1699, who re

o

mpanied me revealed a ter

the Indian w e

portage M John] from the southern shammot t ay

ain], where the Indian boan order

to this [Mississippi] river. They dre ir canoes

¢ oath [Bayou Road], where we fi e bagga;

people whotare either leaving or returnin of this
tage. This Indian, our guide, took a el t . He remarked

* Major Amos Stoddard, Sketches, Historical an. iptive, of Louisiana (Philadel-
phia, PA, 1812), 162.
» Ward, “Ecology of Bayou St. John,” 3-9.
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shéped like the legs of a
the trunk), perhaps foster
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that the distance between one end of the trail an er is Orleans in 1874, today exhibits architectural styles, trees,

indeed inconsiderable.™ and an overall look-a | that are a generation older than
Bayou St. John’s era of historical sigrme lasted other areas equally ced from the river. This cityscape is
that moment in 1699 to the 1830s, yrhe Pontcha a consequence of eds topography.
Railroad and New Basin Canal supe )
the adjoining Carondelet Canal) asbost of Lakefront — @as altered the elevation of almost every
. - terrestrial acre eans Parish, either deli by con-

to the lake. The bayou we see

been structing lev/ s, { ling swamps, and excavas nals, or in-
advertently sing subsidence and er@ut only one

channel extensive_aredvas built up from liter vel to become
one of@hest places in town, d

e of the New Orleans

ornamental descendent of the ¢
dredged, drained, straightened, "¢
and altered in every way imaginable. But the

and path remain. ally altering the

ay an pe. This was the

1
Carrollton Spur — A pland un@tbe uptown L project, a highly succe od-pro and
neighborhood of Carr runnin South Carroll- la mation effort envisi\ arly lmd fi-
ton Avenue from hemssippi about Earhart ecuted sixty years later. \
Boulevard. This is tural lev e Mississippi, but he Lake Pontchartrain* knowNost nine-
here it rises sli er and farther inland than @th—century New Or comprise the resorts
elsewhere uptown. est Enm\’ formed the

formati his “Carrollton Spur” Milneburg, Spanish F
can probably s traced to cre at opened periodically, akeside termini of three important city e corridors: the
along presen ost notably in 1816 a Pontchartrain Rail§Elysian Fi venue, Bayou St.
. ey,

in 1832, in the levee near preseni- John, and the New anal, re . The rest of the
day Leoni Orleans from the rea% lakeshore and its agh , from the perspec-
coated Carrollton with valuable fresh sediments.”* This a tive of most city 1 steland useful only for

allation of the munici-

the lakeside marshes

is loca the cu ide of a sharp river meander, where fishing and crab
the tra y and t city of the current mal ore i
lik uncture!ﬁe tural levee and flood the a7 Car-

as thus s ed to slightly more sedjfieri \deposi- natural leve

d rose migher than adjacent natura¢vees, by marshgy. With urban de ent rapidly expanding t
ly one to eet. 1& s, the prospect of a hu
Thena,.i interesting “non—conse&é,” and one as a serious threat to the
portant ical consequence, of rrollton Spur. . tal g the shore in the early but
the Metairie/ ater and organic matter fine
|

ecause/ uigifeature falls short of adj
i e, as the Esplanade Ri
ide o rescent, Indians and ea

s on the opposite dimentfydeteriorated them. Then, in the 1920s, public
orers did not have rt mou a plan envisioned a hal ry earlier

access to the Carrollton rea from Bayou St. John. city survi . Bell, Plan of Proper vements for
ton was therefore isolate the main corridor c? Lake S, ont of the City of New O 1873). Bell’s
development activity during leans’ first century. Ha “gés proposed building a | If-a-mile into

Natter-da
etairie/ Gentilly the lakemgmping sediments from lake bottom into the
had two routes to the% cor, a, creating a new uplang® hat would protect the
one (with Bayou St. Jo N@s basin from storm sur; e offering lakefront
regfagional and residential opg@ties. The ambitious
ary settlement at Car el jns ring project was star 6 and finished, com-
a 1,000-foot gap bemweels these two ridges, locate q with an airport, in 193 r the following decades,
the present-day C@n I-10 interchange, prv& this. front New Orleans wag deviioped with recreational fa-
at this area, previousl ing a ties, waterfront vistas, s n neighborhoods, lagoons,

nd everything else that rleanians only dreamed of. In

e Carrollton Spur adjoined

inhabitants would h

he development of a s
in the eighteenth cen

It was not until

the Macarty s ntation, was finally d

city of Car% he town’s main avenue
streets expiMirea < 1e Carrollton Spur by e
the mi the crescent, considerabl

0

divided

an area that was once w e Lakefront now spans 2,000
ipta acres and rises four to six feet above lake level and over ten

feet above adjacel:mds, higher than the Metairie/ Gen-
|

plantations. Carrollto tilly Ridge and al f as high as the Mississippi River’s

»» Carl A. Brasseaux, trans. and ed., A Co iew of French Louisiana, natural l‘CV‘CCS. ICWC$1 from above, the change. Is even

1699 and 1762: The Journals of Pierre Le M{ e ille and Jean-Jacques-Blaise more Stl‘lklng: s earlier the Lake Pontchartrain shore
3 . ond . .

fz'Abbﬂdze, 2 ed. (Lafayette, LA', 1981), 44. thé.lt Iberville was describ- formed a s ¢ around the southern edge of the lake,

ing a portage located farther upriver, such as Ba pagnier.

s Williams H. William, “The History of Carrollton,” The Louisiana Historical now the L t and its aifPOYt jUt abruptly into the lakc:

Quarterly 22 (January 1939): 189, m

&4

L

-year confinement to
the once-useless lakefr
ng
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The French traditic
the old French upi
into agricultura
parcels extending o

the backsw a distance of i

on the abo i

lots in pres owr-Ne leans, formerly sugar pl

throughou le’ ing < =ir imprint in the radiatin

ern city. Th arpent since been replaced by E cres and feet, but the

term is still occasionally re ced in the landscape. This ate sign near Lockport,

for ex e, demonstrates continued popular usage of arpent. “Eighty Arpent Road” in
Jeffer ish marn. " rear edge of old West Ba antations. Photograph of real
estate y Mark F ar .« Kevin A. Caillouet, 2004;

d street sign photograp
iu@OO :
e

asured by
deltaic plain
la / as elongated
atural levee to
e miles, shown

.» into “longlot” plantations,
ormed the natural levees P
plantations may be seer .

umb of a partially clen st. The but simultanedusly restric
t was a s—“one of the very few places where deltai k account. what has happened in
#tietb c city planning has truly@)ved a large eastern iana. eans topographic ele
aofa n city””>—and remains y, by almost pres imini ) absolute terms and parti i
Qveryone’ re. relati : i
of man’s own doing, happens to be rising at increas .
m A IC TOPOGRAPb ence i arcane scientific preoccugation in New
‘ BSIDENCE AND ‘ ns; it is c of everyday convers spiration
the sortg f doomsday humor that bin esidents of
h those of other coloss -engineering

TAL EROSION S ew Orle
River-deposited sediment@yy a volume bloated bY~Challen as Mexico City and Ven

ter content. As the water drains away, the soil volume ing new: or says that New Orl@ns is slowly sinking,”
; particles settle und eir own weight and fill in re Harper's Weekly in 187 one locality a bat-

/

integrates, opening up

ets; and organic ma
space for compaction. sinking and tectonic

also sometimes occu

ture. ... ysunk seven feet below t inary level.”” Subsid-

e@ame a household word d the oil-boom years of

= & h 0s, when rapid urbanr ), of the recently drained
- Nes of Jefferson Parish lani_pd¢ he issue on the front page

ormally ‘

-lade

floodwaters, m roughly the same pace. egions

result: subsidence, “t

ing of the elevatio and area in relation to s

A natural process eltaic plain, subsidence
counterbalance coming deposits of sefs

xploded because of subsid-
ence-related breaks in g{ lit 's only added to the city-wide

maintain t ical equilibrium so lon taint preoccupation.’® A survey or headlines from 1972 to 1979,
river do meander away, or the level ca does culled from a bibliogzaphy on soil subsidence by Christine
change Moe, sheds light o@the public learns of an unintended
Or SO as man dOCS not const e rive
tificial levees, which prevent inu i cities and farias
7 *Home and Foreign Gog p,” Harper’s Weekly, October 14, 1871, p. 963, col. 2.

5> Peirce F. Lewis, New Orleans: The Makin an Landscape (Cambridge, 5 J.O. Snowden, rd, and J.R.J. Studlick, Geology of Greater New Orleans:
MA, 1976), 66. Its Relationship t bsidence and Flooding (New Orleans, 1980), 17. The five
* Roger T. Saucier, Geomorphology and Quaternary Geologic History of the Lower houses, which expl between 1972 and 1976, were located within one mile of
Mississippi Valley, 2 vols. (Vicksburg, MS, 1994), 1:53. the Veterans d/David Drive intersection.

Q
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environmental consequence, struggles with i ventually “West Bank Couple to 1/9/77 | States-Ttem
tries to resolve it. File ‘Sinkage’ Suit”
“Smile: Your House Is ’ 11/10/77 | States-Item
“Soil Study Require 11/16/77 | East Bank Guide
Headline Are Proposed”
“Marshlands in Trouble Times-Pic. Hale M arsh De nt” 12710777 1S i
» for Soil Study, rges
— Homeowners Are Too

“Wetlands in Trouble; Drained

. “Builders So eed 12/21/77 ank Guide
Time e Soil Test Prior to'1 ermit”
Marshland Poses Hazards” ol ’
“Rats, Nutria, Snakes, and 7128174 icayune Some ¢ N 1978 mes-Picayune
. . Blame ders
Mosquitoes—Not to Mention
Sinking Backyards” “Jeft 2/

Report for Times-Picayune
ivisions”

“Gas Explosion Destroys Hou
“How Can You Cope
With Sinking Soil?” oh Ti
“Soil Sinkage News States-Item
Good for Kenner’
“Soil Survey Needed” Times-Picayune
West Bank Guide “Ordix}an.ce Would Require 10/25/ imes-Picayune
Jeff Soil Sinkage Data
“Jeff Soil Sinkage: Seller
2 Par-
3/26/77 ].cﬁérs.on ar- Can Be Mum®
ish Times
“West Bank Is on Sh: und”

3/28177 Times-Picayune
“Soil Sinkage Pla
d’)

: House May Sink” States

e Wins, Loses in 2 78 1 ryune
g-Home Suit”

omes North of Jeff Line 8/16/78 -ltem
ay Pay for Gas Hoses”

“Administrati cts

States-Item

Times-Picayune
States-Item N
States-Item

States-Item
“Teff 19782 East Bank G
Gas

ncil Declares New
716177 imes-Picayune & Necessary@
“Buildi elsT: 1/25/179 States-Ite
of Panel”
711517 tes-Item “Jeff nsider Re 3/7179 Times@

Pilings Over Sinking Soil”

é

w

Finas

9/b States-Item @Law Re ilings” 3/8179 Tises-Picayune

& States-Item is | d in the h 1ds 1

’s Soil Subsidence” v S ;Sl Oce.lte mnt eh' Cal;: .OI‘ N I:rg_

stal region, stretchin €XICO to IN€

“Soil Map of Jeff Tells ‘Hole’ Story”@/ 77 | States-Item & , & * W
than the world’s other forty-two coastal areas

. Jeff Soil Not Best for Building” | 10/3/77 Times-Picayun. . . . .
significant subsidence.” The city itself is one

sidence Panel Establishe@ 10/6/77 States-Item subsidence zones in t on. and while cer-
“What Are Ways to Cope 10/6/77 | States-Item ern valleys and cities (W@ave over-tapped their
S W

with Subsidence?” 1.
ater)” are subsiding

3/30/77 Times-Pic; ¢ 84% of West feff
4/19/77

States-1i

Jrged to

»

619177 | Statl lrer

Pr

Orleans’ situation is

“Study Shows Jeff Land 10/6/77 | States-Ite : ) .

Unsuttable for Urban '§ ly the most dl.l‘e‘ becau, e city’s proximity to an
erouing coast and a rising s

“Land Developers A rovide | 10/19/77 | West .

Soil Subsidence. Fosmdation Data” Although its affects en cornerstones, buckled

“Development s 10125177 ree'ts, cracl?ed :jtnd lean i dmgs—:?re visible to the eye,

Recommend i subsidence is difficult sure precisely over an exten-

“Resolud e 1o 1012677 L sive area. Researchers have quantified these subtle changes

Curtail sidence” through the use of, ical maps, structural observations,

“Builders elp in Kenner” tidal gauges, geod rveys of benchmarks, gravity me-
“Parish Secks New Soil Study” Eust Bank Guide ters, radiocarbo ing of buried organic matter extracted
“Soil Reports by Developers States-Ttem » Eric C.F. Bird, Submergil ; Coasts: The Effects of a Rising Sea Level on Coastal Envi-
Urged in Jeff” ronments (Chiche York, Brisbane, Toronto, and Singapore, 1993), 4-5.

© A. Ivan Johns| ., d Subsidence Due to Fluid Withdrawal in the United

States—An Overvi in Land Subsidence. Case Studies and Current Research, ed.

James W. BWelmom, CA, 1998), 52.
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oils of metro New Orleans sub-

eed marshes (themselves ).

ght) lies about five feet the

nd the lake to the north, pr only

& ery leve caused the subsidence. /\/@
on LIDA
nd—today—through th \sub-centimeter
rated networks of Glo tioning Sys-
till, results often vary among points
study, and average almost as much
beceiperudies. Literature on subsi tes is replete with
e “as high as,” “up to,” some areas,” which
gh variability and the f*of a single, “official”
mear .ate. Such is the case i;° Orleans, where factod?,
uch as “geology, soils, hydr well locations and w
withdrawal.. .levee locations, drainage pumping st
site ...the history of drai d settlement, applicati
Qﬁll and overburden, the d density of buildings,
land use”—drive the

subsidence at any give
The influence of even factors, such as elevati ot
isdom holds that subsidefxe

-levee basins than in hi

ough bo
curacy
ems sta
ithin

clear. The conventi
severe in low-lyin
the city based o

water and aroa

ral levees, because the |
ntent, once drained, al
settlemen
data oft ute this generality. For exa
measure en 1951 and 1995 by t tional

Survey show that, for the most part, thm higher

sunk by more than five millime

finer-grained particles.

year, and many of

@ David Hart and David Zilkoski, “Mappin arget: The Use of GIS to
Support Development of a Subsidence Model i ew Orleans Region,” Urban
and Regional Information Association (URISA) Proceedings, 1994, http:/fwww.odys-
sey.ursus.maine.edu/gisweb/spatdb/urise/ur94049.html.
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those on lower ground subsided by less than that amount.®
Indeed, in some case ural levees and barrier sands, due

to their higher bul

surrounding clay

, may actually subside faster than
nic sediment.”® Nevertheless, most
researchers agre e low-lying peat deposits of former

s the lakeside and easte
side the fastest when dr:

oped for th me.

Orleans

nd devel-

saline marshes,

neighborhoodw s

pSurvey of Subsidence MefSuli @ ¥ents

in the New Orleans Reg@t

Conditions

Leveed area o '

metropolita

per year

As much as 1 North central Gulf

cm per year Cod \region

Average of 20.7

cm/ century, with
a range from 5.5 t
123.7 cm/century

n radio-
analysis

National Geodetic Su
vey, as cited by Hart
and Zilkoski (199

Roberts (198

Louisiana
lain

arataria Basin

Kosters (19

eneralized rate Penl
for deltaic plain Boy

Maximum rate in aucier
to parts of New Orleans | ( s cited in
several metropolitan area Saucicer, Geomorphol-
ogy and Quaternary

Geologic History, 1:54.

0.36 Generalized rate
for deltaic plain

agliano and Van
Beek (1975)

Saucier, Recent Geomor-

phic History (1963), 13.

0f 0.39
er century for

4400 years

Generalized
for Pontchar 4
Basin, based

Average of 0.78 Sout
feet/ century Louis
plain, accounting

a level rise of
et/century

© National Geodetic , s cited by Virginia R. Burkett, David B. Zilkoski, and
David A. Hart, “Sea- se and Subsidence: Implications for Flooding in New

Orleans, Louisia ring and Predicting Elevation Change in the Mississippi
River Deltaic Sys siana Governor’s Office of Coastal Activities Conference,
i 4

New Orleans, Lou December 8-9, 2003.

@ Snowden, Wd Studlick, Geology of Greater New Orleans, 14.

K

Kolb and Van Lopik
(1958), as cited in
Saucier, Geomorphol-
ogy and Quaternary
Geologic History, 1:53.
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As much as 3-6 Wor! ss Ad-
ministr: (1937), 3.

Maximum observed
feet over 40 years subsidence in certain
areas, starting
after installation
of drainage system

(1897), to 1937

“Long-Term Relative Subsidence Rates: )
taic Plain” (M.A. thesis, University of Ne

2 Ibid., viii-ix.

done?” e Harper’s

Orleans 1.% To date,

ula” has b cloped to char-
n of sub , a challenge like
ibratin cording to two

ed.® T dated use of pilings

ruction

“The query is—What
Weekly about subsidence i

no satisfactory “master
acterize fully the phen

“trying to map a
mapping scienti it

under new hous in areas, the recom-

flexible utility
by the truc unter th

the metrop area, b e lem itself may be unso
able. Hom s resp(_d by’ horing up their raised h
with jacks and pilings, or, desperately, watering th

derlyi il with

mended use

rden hose during dry spells. Greater
ore shoring specialists ita
rican city; one, Abry B , has

vant to a discussion on rleans
vious reason that it alters the elevation
veys discussed
the twenty-
Brown-D.A.B
onsidering the

the land . The recent topographi
this

ill probably be as obs
as the Hardee and Ki

e the authors of a
Orleans and vicin-

below mean sea level

¢ Hart and Zilkoski, “Mapping a Moving

g s F

level.” In fact, the metropolis strad e mean level of the
sea: 44 percent of the metropolit: above it (green), 7
percent is at sea level (yellow), ana ent is below it (red).
Prior to European settlement, the area was entirely at or above

sea level. Map and analysis by author based on LIDAR data.

! According to Roberts, Kosters, Penland and B: Ga- e
gliano and Van Beek, as cited in Charles S enry, I, w

tions, and artificial fill particularly wise move.
effects of subsidence i Subsidence is also pertinent to thi

% Harper s Weekly, October 14, 1871, p. . '

p
s f an oncoming hurric
to one foot. “The city

Physical Geographies

will likely be 2.5 to 4.0 meters or more below mean sea level
by 2100.” The very,
New Orleans today,

hat forty-nine percent of greater
w sea level” can be attributed to
anthropogenic su e: “this is not a natural condition,”

wrote geologist . Saucier, in reference to extensive ar-

eas falling well sea level in a deltaic pl The sink-
reatens New Orleans’ in cture and

s ability to survive the | gulf surges

of powerful l&rricanes. The threat was ough in 2004
to convi e East Jefferson Levee ict, “in an over-
abun caution,” to erect three- igh, interlocking
sand

askets along 6,800 feet ing
be ake Villa Avenue and C y Boule
ie. 1t’s better to be safe tha reflec

tafhic.

Nﬁt Patrick Bossetta.”’ w mont i ‘
which narrowly spar, but dev. the Ala-

aand Florida Gulf de this p@mn seem like O

sion because it

rizontally. Southern

Louisiana has | r 1,500 s miles of coastal lands
since the 1930s rrently | dditional twenty—ﬁve~

to thirty-five miles p or an acre every twen

is the ironic consequen 1 ineering, and not
the only one. The se region is now not

four min nce verdant are now h

killed b
ally ag sathat flood-co,

cause o radual ca

hile most researchers

vees on the river are the ro ®

he, other factors exacert 1t

prob(cnals b/ it fe@inavigation, oil and gas e n,

and ng havi ed erosion-prone land/ ter-

faces; protective grasses are destroyed by invasive n
h sali

the rel
. New Q leans proper suffers its share g

a and

els and droughts; and compacting soils

d height in relation tg gulf wa-
loss, in the

arshes of e n Orleans Parish. Coast

Ve

sion in neigh-
oring is an even greater threat e city, not to

mention t hose parishes themselve‘ because it brings the

Q

po empestuous Gulf of ever closer to the

low- etropolis. Every 2.7 wetlands that disap-
w an additional foot of ter to surge inland in

e put the ratio at one
the wetland buffer that
fects of flooding. As a result,
uently, and the strain on the

protects it from man
evere floods will occur m

area’s already overtaxed e system will increase.””® The

diminishing verticality o e land has added a new eleva-

« Burkett, Zilkoski, and H -Level Rise and Subsidence,” abstract.

 Seven percent of the te rface of greater New Orleans is at sea level and
the remaining 44 percent e it. Percentages computed from LIDAR digital
elevation models cove 90° 15’ West, 29° 53’ North to 89 56° West, 30°
03’ North (roughly fi ego to Little Woods).

s Saucier, Recent Geomorp/~ History, 5 (emphasis added).

© Sheila Grissett, of Sand Temporarily Build Up Jeff Levee,” Times-Pica-
yune, July 8, 20 fferson Metro Section, B1.

™ As quoted in Mar leifstein, “Louisiana Coastline in Dire Straits,” Times-Pica-
yune, Februa 99, Al.

Q< .



Q ing t
ason brings annual awareness*.C" over one million peop
%e topographic precariousness of their home, and &
era .ng coastal buffer. If@t trends continue, New;

O
/

10?::1
wit ~ flee the city as a hurrica

Topographic New Orleans
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is LID e
o features i

adon map of downtown New
on to surface elevation.

2ans, unlike others in thi r, depi
rhcessing and map by author n “ra

eight of structures, trees, and 0. er
data points from FEMA. I»

ension to hurricane ness: when those

oaches (“horizon-
te their resources to the

ion”), public officials d

al evacuation” of those wi eans—that is, mov-

infirm and the poor i

narrow peninsula prot

Qeans may occupy the ti

into the Gulf of Mexi he early twenty-second

possibly sooner. Wi i nightmare scenario in %d
with the dishearte@spect of a world witho{ ' southern
Louisiana, massive e eering attempts to sl

0 evers
loss have been propos .
ississippi River, creator o da
hapter, to restore the gap y of

deltaic . As topography has played oundly con-

sequenti in New Orleans’ first nturi
make or break the city in the next Et

the pace of coa
Most call
topic of

ilogue:
e
; .
trina. As
h buildings. Hurricar! ~ is via m

e once-arcane topic of New Orleans topography
dia publicity, complete w iled maps
al diagrams, in the after Hurricane

Pontchartrain’s waters in the metropo-
vee breaches, the few feet o ion that differ-
dscape imperceptibly to the naked eye dramatical-
r destruction of entire
,eveloped in the 1700s
ousing, mostly evaded

difference between surviy,

elow sea level, developed
ng, suffered inundation to
ir elevation, or lack thereof.
ellite images captured aft eluge showed only the natural
idges of the Mississippi, ‘e, Gentilly, Esplanade, and Car-
rollton in their normal dI:O, amid a sea of dark floodwaters.

Topography served as the first-tier rule guiding where New
Orleanians built Ne,
centuries, only to b

ans in the eighteenth and nineteenth
ped by drainage technologies in the
twentieth centu r Katrina, in the early twenty-first cen-
tury, topography ive where New Orleanians demolish New

Orleans, zmdmﬂped, inform how they should reconstruct it.

&
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R1vERINE NEwW ORLEANS m

To state that New Orleans is inextri linked t
Mississippi  River—physically, histq leurally,
nomically—is axiomatic. The river its ul

ention

terrain, drew indigenous and colon
connected the city to the world, i
tries, sustained it, threatened i
diffused internal traits, and convi
and from points worldwide.
ters of the Mississippi eve
river is literally part of thei
the first and last major ci , intentionally

e southern seas

positioned at the point
at much more
New Orleans “has

and the North : terior, r

an urban scion her of :
strong advantag its owns ‘ituacion,”
Ashe in 1806, “It stands on t
fect course o/wer naviga
miles from a, bl

Tace
world. Thi

of this continental drain
plays u

wrote Thomas

€r ass¢ :es t

magnitude and signific
d describes selected “rol's’

ns. The discussion emphasizes riverine

influe environment, includi ral
e, rather than upon N cans’

economic experiences. It udes by

city’s disturbing conun with a

d invaluable as the Mississippi, why is
ing economically?

he influence of the i River on New

ts with a snapshot of th sheer magnitude.
cures its exact mea-

Because the wending

creates and cuts off meanders
the help of man, intentional and otherwise), me
s of the river’s leng from under 2,322 to

" , e Lake Itasca headwa
Minnesota claim that ‘ver runs 2,552 miles to t
of Mexico. This chapt 2,340 miles as the len

on a published U. ogical Survey source.
ht change in stage (wat
e river’s surface widt

5 miles. Signs poste

d

00,
) may
iderably.

can be deceiving, a
expand or con

Shallow sectio

deeper secti

he upper river may sp while

ar greater volume in the
times less than 2,000 feet acro
finer sc plexity defines the rivergfftysics. Wate

flow south in one mile; north the nexwraight 3 ,
it flows faster in mid-channel, w on impedes it less,

than along the bottom and ban eanders, the deep-

™ As quoted in Jane Louise Mesick, The English Traveller in America, 1785-1835
(New York, 1922), 192 (emphasis added).
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bank of zhe most per-
the world. ..one hundre
| the rest of the mariti foot-high Lake Itasca,

he 1 ississippi’s very dynam
, and even its “true” ¢
19 stantly erodes banks, b attures, shifts sandbardy
o)extends its delta (ofte \maintai

? /

r som
ming i

est trench (thalweg) and highest velocity veer outwardly and
erode the bank (“cut
meander (“point b

while water on the inside of the

s, deposits sediment, and dimin-
ishes water depth. closest to the surface usually flows

fastest, as it ride teepest gradient to the mouth; in other

erses directions and whi acherous-
e associated ability to tra sediment

le size, and

places, the curr
ly. Velocity

vary with fl age, bottom roughness

y; these factors plus th ent landscape

Y 4
-to-mouth in turn influ

ity guides the river inextric
" lew routes toward the
£ rm of th&aries

i ra aters

lifteri *stances.
s;& segments
rners ne@xences in its

rigin in 1,475-

channel geo

and dis

ing volumes gathered
ississippi may be
ose character changes
ath toward the sea.

incipient ippi drains the

forests and prairies h centr nesota, forming a

Id water es only a few dozen

al measures an average
water at its gauge at~
miles from the headwm

placid current of ¢

feet wide. The

eologic

m, seven

e-by-twenty-one-foot
ond.”? (This volume w

t
re the

asures 11,786 CFS, the s
s of the rivers St. Croix,

W
the co
Rock, Des Moines, and Illinois, plus scores of smaliZ tribu-

As th separates the states of Minnesota, lowa,

issouri isconsin and Illinois, i s some of

widest spl hs—over two miles wide at na Lake Pepin

d four mi manmade Lake Onalafca-| but otherwise
ly consistent character.

aging 105,812 CFS, th

No iver undergoes its first

maf ormation at its conflue ith the 2,565-mile-
lon uri River, which drain 4 CFS from a basin
eﬁg 529,000 square 'lewiard. The Missouri,
Red Rock Creek in t tana Rockies, accounts
arly half of the entire
real extent, and actuall

ngth by two hundred
ercent of the Mississip s

ppi River Basin in terms
tranks the Father of Waters in
ough it contributes only 13
ntual maximum flow, the Mis-
souri brings to the system tie¢ lion’s share of its sediment load,
eroded from Midwe

and prairies. By t

farmlands and Western mountains
the Mississippi passes St. Louis,
confluence, it has transformed to a

river of 191,136 CES.

immediately bel

muddy and tur

racted from the U.S. Geological Survey Office of Surface
¢, available at hetp://waterdata.usgs.gov/nwis/rt, and com-
ge annual flow rates at selected gauges for as many years as

ed. Analysis conducted September 2003.

Water streamflo
puted to determine
data had bee

N
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& llasca, Minnasota

it StLous s @y Miississippi River
Caira, llinois . Drainage BESin

Conllpumey of My s
Headwaters of (hin Biver System

g

L

4 SN Vi
NNESSEE RIVER

o

Atlantic
Ocean

O

Gulf of Mexico

1,243,700-s¢, ‘e-mile Mississippi River Bgsin drains 41 percent of the conu *al United St{ &' a\d 15 percent of the North | ..
san contine/  hirty-one states and two Can/ ‘an provinces partially or fully £92in into the/ississ. pi. The outflow discharges< ‘=ely
| along c6.. 'southeastern Louisiana, 70 percen. via the Mississippi, 30 per/ :nt| a the A" nafal a. Maps by author; data fram . USGS
and ESRI.
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ith seﬁ
trari r Mississippi into a co
' S0 1&

Q:c‘)llects their runoff; t

Riverine New Orleans

sissippi. The river
averaging over 60

feet wide and 1,0
by author, 2004.

occurs at Cairo, Illinoi
s,”’? where the Ohio

ical and hydrological si

An even
“the vorte
joins the

o

S g
S &
%a

cance of this locale cannot be overstated: it marked both
south eof g

aximum during the Ice
the tip of t sissippi Embayment, the
in th’s crus&hlc formed the Mississippi Va
% g ice sh ulpted the channels of fne’ fissouri
na Jhio to

the hitherto meager Miss.co
cally increas
r cha@

ng since r ed and the Mississippi

~t

ppi, dra-

its flow and essentially q@eating the lower

laciers have
ment has filled

e continues to

Louisiana deltaic plain.

, but the Ohio River,co

different river—
that scientists and en almost universally
to distinguish betweegs the “upper” and “lower”

s in a relatively wel

defined channel through a bl valley one to six miles
ide; the lower Mississippi, e other hand, meande

ly across a pancake- luvial plain twelve to tw

ires wide. The upper ri s beneath adjacent hill

r river usually flows ab

immediate surroundi th shedding water into
taries as well as col
immediately abov

s to 484,609 CFS wit
of its single gre butary. In sum, the Ohi

ence at Cai*
waterwa a world-class, continental-sc

iding within its walls become

river more than

modes
tionist ridi

7 Stephen E. Ambrose and Douglas G. Brinkley, The Mississippi and the Making of a
Nation, From the Louisiana Purchase to Today (Washington, D.C., 2002), 161.
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The charming upper river is unmistakably feminine[;] the

big brute of a lower ri@iyis just as certainly masculine.””*

acts as a water co

River’s 39,743

its headwaters i olorado Rockies. By t e it flows
beneath the uffs of Vicksburg and N , the Mis-
sissippi Riv es its peak single-chan me, averag-
ing 602,724 , though it easily surpa 00,000 CFS

wall of water
in one second.

in high ears—a theoretical fo
1,000@6 and 1,000 feet high p
Alsautrifty river miles south o

ez, the Mississippi
ves) haracter for a third tim this cli oint,
thh “tunnel” formed by the N r Vall*( orth-

d the Mississippi Vallg' to the n ogether

ne shape of a narrow sz e New*born Red

2 er, with a present-da 30,797 émnce flowed
to the Mississippi at th p (Turnbull’s

a mean
end), while a distributary, the Atcha owed out and
through south-central T juisiana to the of Mexico. Two
events in the 1830s the co istory here—and
ississippi. In 1831,

very nearly altere ourse of
’s Bend, in the inter-

Capt. Henry S evered
i el time

est of shortenin
“Shreve’s Cu
ately, the

oatsmen, by diggin

eck. Almost imme
the cutoff and made it
main channel. vered meander, dubbe

River, , while in the other p

nto the Mississippi. Lit

ﬂlp in one

contin usher the

escaﬁ the Ayl hafalfva River distributary beca

sive logja d the channel. Eight yem act-

9,

wazing Mississippi (London, MelbourE Toronto, 1962),

The Mississippi River at the rrench Quarter measures 2,000 feet
wide and two hundred feet deep, the river’s deepest point. Its
as low as eight to nine inches to as
the mean level of the Gulf of Mexico.
e roles of creator, provider, and threat
or of land; provider of water, sediment,
looding, pollution, channel-jumping, and

high as twenty feet
The river has pl
to New Orlean
and access; th

as an invasi . It will remain the city’s most valuable re-
source into nty-first century, as fresh water becomes an
increasin d resource. Photograph by author, 2004.
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EOrmerBackswanmp)
Lowerterrestial areas

\ <

'otown New Orleans sits on a point bar—the concave sid¢ €
| u. river is the cutbank, wha' the river runs faster and deeper .
té., the thalweg swings acr’ s¢ tf  channel, eroding the east/

( FEMA, State of Louisiana, ar.-.rmy Corps of Engineers.

e
eepest chiannel,
above y urrent
flows estvelocity

SSgip
[ NEW

tar of Land Elevation &nd Rivereptlt

riv.r meander.wi. “e the current slows and d¢ Josits sediment. Across
Iweg), anc oo s the bank more aggressive. Tast the French Quar-
and accreu.._ . the west. GIS processing byawhor based on data from

ing in the interest of iiviglition and development,fn * Hite

of Louisiana started/c, Wying the thirty-mile-long ioci i e of

the Atchafalaya, utix[ 9/ vingly providing the Mid ¥api two
characteristics thit. shysics dictates it will seize: £ arter path
and steeper,gral ' of to the sea. The cleared [ yie n) llowed

isies of both the Red and 4
e 142 relatively steep miles ¢ she Atchafald; o
he 315 relatively flac mile@®¥ the Missisf
By the mid-twentieth century, the Atchi @157a had trip
share of Mississippi water and seif 'L Aot the Red’s. Scien-

increasing qu. MMississippi to
flow doy’ +
rather (i

'-S

tists by that time recognized that| e Fa' ler of Waters would
eventually jump channels—substaiiiaily, possibly entirely,
around 1975—abandoning New Orleans and converting

Lowlana’s invaluable river cor " Mpto an elongated and in-
cie Jingly brackish bay. To prc this catastrophe, the Old
" Ver Control Structure wz Huilt in 1954-1962 to regulate
she flow of the Mississipp@into the Atchafalaya at a govern-
ment-approved seventy-{ -th 'ty ratio, which may be adjust-
ed to alter the stage of either river for flooding or navigation
reasons. Thus, whilealye Mississippi peaks in the Vicksburg-
Natchez section at [ aful 602,724 CEFS, it runs an average of
465,206 CFS by Paron Rouge, having distributed 30 percent
into the Atchaf{ « a/ listributary (but gaining back 7-8 per-
cent courtesygihsuitoff from the Tunica Hills region north of
Baton Roug ./ Ihe Old River Control Structure represents

one of thegmost Herculean engineering projects in history,
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emblematic of both the brilliance and follymfs altera- (February 11, 1977) and as high as 19.98 feet (February 10,

tion of the environment to suite his needs.” feet above the sea.”” This means

1950), averaging abo

Below Baton Rouge, the Mississip that the river surfa most always higher than 56 per-

broad flood plain at the bottom of a cent of greater Ne eans, usually higher than 95 percent,

ters its upper deltaic plain.”® “As the and occasionallygiher than 99.5 percent of the land surface

(everything exc e artificial levees).®® S ‘s the sheer
7Tt physical domimance of the Mississippi River cityscape

the Mississippi,” New Orleans May
observed, “the river seems to gro

is no illusion: near the West Ba of New Orl

Iberville parish lines, the Mississip Once past greater New Orleans, the akes one last
valley “walled” by the meagergPleistocene up ast of Ba- great m ei;t English Turn before tening out and
ton Rouge and west of Laf: above the speedi rough Plaquemines Pa the Gulf of Mex-
landscape, buttressed by n to fifteen ico. , frontier-like ambience th the physical and

feet above the swamps. vironment prevails in thi d regio nses

er fifteen to twenty fc ination of a great nat cess a e imity

. At Hea —River ‘
o a bird aped em-
ines Com- O
sissippi River

eepest point per river
t slightly e rate gauged at Bato delta is not the largest on earth; the s and Mekong 9
moggrtribiiries in this deltaic regi span about triple the and the Ama s delta is sixteen #
5 the r]ﬁrth Baton Rouge); this times larger. But it i bly the most outstanding °

flanks make up th. o hical feature in ragged edge of a conti

undred miles, the

feet wide, runs fifty-

four to two hundred feet deep ex. In terms of spatial e
mile,”® and

Rouge. Therags

table cordillera’is a shed ater, not a collector. F example of an elo river-domiii_yed delta, as opposed

distribusaries such ag Bayou Manchac and Bayou Lafourche to those domin waves, ti r combinations of the
have | but se f, while the broad Bon arré three factors, D re domin rivers when the ﬂow~
crey; tween t
en@d into is the Gulf of Mexico.
& ter the t vlood of 1927 exposed ger of resulting formacon is a veloped delta plain wit
% solely %s for flood control. eral utaries proj eaward in a digitate, ®
#At Riverilc115, the Mississippi Rive ‘enters the New foot” ¢ ration.”®! ississippi’s birdfoot for ha

for the next com six subf delta® numerous splays and | nd
er miles actu- three r passe west Pass (50 percent and
a, held to different standards, record a low of —1.6 feet 111 1872 and

and Lake Pontchartrain sely of fresh wate ediment tantial and the receivi

0 ei—but sea is slo

g and pla

itan area and twists thro

es. Thirteen of those u

ns Parish, and for o es does Orleans >

both banks of the riv:

tl river is especially wengt
t bars on the east bank
p river meanders of abo

lenged navigators for three hu

tlier stage dat

21.27in .S. Army Corps of Engineers, New Orleans District, Wa-
ta. Mississippi River At New Orn (Carrollton),
y.mil/cgi-bin/watercontrol.p1?0
ut

rom LIDAR digital elevation mode
om 90° 15’ West, 29° 53’ Nort
estwego to Little Woods). This

bw sea level, and 7 percent at sea level

metropolitan sec-
rming two promi-
ee on the West Bank,
egrees which have cha'

years. Ninety-five miles\l

ve the mouth sits the original city of New Orleans, w,

rrestrial surface
56" West, 30° 03

percent above sea

identally, lies the dee oint of the entire river, alm

o hundred feet deep d g on river stage and be
conditions. The rate o through New Orleans
ranges from 450,000 ”,OOO CFS at normal ri e,
but can triple that during high water: it s oa
frightening 1,557, S during the Great Fl 1927. 47
Since consisten urements have been kept tage in
New Orleags h aslowas 0.71 feet above@lf level
7 John McP, e trol of Nature (New York, 198@ Army CorA
Engineers, leans District, Old River Control (Agen et, 1999).
7 The lin the Mississippi’s alluvial valley an ic plain may b

as far north as iver, where the Atchafalaya beco
tributary, to as far south as the Lafayette-to-Baton Ro
disappear and the river is free to meander wid Mississippi, illu
7 Martin Behrman, “New Orleans—A His ee Great Public Utilities: laden river wate
Sewage, Water, and Drainage,” Convention f American Municipalities this interacti
(Milwaukee, W1, 1914), 1. past 5,000

7 Computed from 1992 bathymetric and bankline data from Bayou Manchac to SouthWin

Head of Passes. Analysis by author, 2003.

ississip,
, where the la S

rom an aircraft near the mouth of the
the stark interface between sediment-
" d the clear, saline Gulf of Mexico. From

rged the terrain of New Orleans over the
hotograph by author, 2004, aircraft courtesy
ature Conservancy, and CBR.

&
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the route of most navigation activity), Soufs | =¥ (20 per-
cent), and Pass a Loutre (30 percent), whicn{ finches into
North and Northeast Pass. It is the sevenf 1/ .e+a complagma
have roamed across southern Louisiagg,in " #.any mill¢ 1 a
flooding, depositing, jumping channeis; xd buil& Ty ncw
land as earlier sediments sink and erd. wto the se4. The scdi-
ment load, discharged to the cg atal shelf, emmnas the
lower deltaic plain into a suba eous .elta amid a/fse iment
plume visible from space. In this"_ieat estuagg tiie telltale
waters of the Mississippi, which reflect withg arercnting ac-
curacy myriad environmental a:rations inghe [vorth Amer-
ican interior, intermix with t. »sea. “The | 1/ ¢ "demarcation
between the yellowish-brown water of tharivir, and the clear
green water of the sea,”f viot’ Joseph Hilt Il rraham in 1835,
“is so distinctly defped,“at a cane gaulc Wlaid along it.”®
NOMENCLAL 2E

Measurements of the Mississip I River understate the
true magnitt of the naturalbl el Smenon flowing through
New Orleansgtar what weglesigii'te with that indigenous af
pellation is{ -all' /a subs/ of a} ‘uch larger system. The M
sissippi River pasin drains® i lea spanning 1,750 miles( t/ ts
widest point and 1,450 miles north to south, fully 15 percent
of thel (1 : North »

the ammtitiental Unit.

ican continent and 41 p@hsat of
2 ates. Thirty-one states anfl swo Ca-
na¢ 2(1 ! rovinces 4 =tially or fully drain into thedgfississippi,
yihase basin, compeing 1,243,700 square miles, is ¢ rpassed

aly Oy those ¢ f1¢ Amazon and Congo. Within this water-

sseph Hofw Il Jrai Y, The South-West by a Yankee, 25 ¥New York, 1835),
1:62.

v

Water Discha
in the
Mississippi Riv

Three rivergshar. © —the Missouri, the upper M " Lir Ji, and
Ohio—unite . ween St. Louis and Cairo to fo© the gieat con-
tinental rage that flows past New Orle 1s. ' or historig™
reasong ¢ Jesignate the middle channel as “_.¢” Mississizni
River, buv his cartogram illustrates, ©«« Chio con®it e
more water, while the Missouri runs for. " 2/ sngest disi.

As traditionally defined, the Mississi® i Piver runs about 2,340
miles from its Lake Itasca headw; ers' ¢ ts discharge in the
Gulf of Mexico, where it flows at. w2 500,000 cubic feet
per second. Graphic by author basea on research by Meade,
USCS.
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shed are countless stream sub-basins feeding into hundreds
of river sub-basins, th@e into scores of larger river sub-ba-
sins, and eventually® o three major river sub-basins: one
from the west (thef fssouri), one from the north (the upper
Mississippi), andgime trom the east (the Ohio). These three
major sub-systel s o' :rge within a two-hundpfmile stretch
of river betwegii St. Louis and Cairo. There isti54 spute that
the great rivi \fl¢ ving below Cairo to thef 'S of Mexico is
the bona fide Father of Waters. Above Cal

the thregmributaries unify waters drai

however, where
‘yerom a vast den-
dritic @ work, we rather arbitrarily deti ' the north branch,
origingsing'in Minnesota, to be #hef¥ Usissippi River. Why?
erl ps its centrally located pc ¥ia'l and ord(cl | erid-
iaffolowing orientation convii. hmapmalfyss thiFit con-
{1 40 d a single hydrological eg ity with th@lawe: Mississip-
(10 this day, a popular hesshig ly erroneous = Jtion holds
h'it rivers flow in a nor{ -to-s; 1th directiyp *¥) Perhaps to-
pography played a role: the or Mississipp - frains the same
relatively flat forested terrain that also ¢l aic Jerizes the lower
Mississippi—together 1< yming “the greac
of North America”®4 wiiireas the }u ¢ Wiri and Ohio tribu-

igitudinal trough

taries are born in &.0% | mountaino, ¥ environments off to

the west and easd" Ut the real [ 4o " is historical. Because
early French exp " afs—Jacques = -auette and Louis Joliet
in 1673 and 1. "a»Robert Cal _.. »de La Salle in 1682—firss

pm the Great Lakes regi n

encounted € IIVer Syste .
downriver towa.d the Guli'« exico, that route struck them
as a s| d'e, cohesive hyii Mygical unit. Historian Tig otti,
Severin“nc M that early T wiich traders heard the Alg \nkiin
word( viis ssippi, I Dsely@iranslated as “Big Water” gr “r'ainer

of Wa )" from

tory and “carried it downstream with them,

‘ae’ wa tribesmen in the nor' a¢ 1 cerri-
),85

impljlig that

a4 Mining & ent of the river’s route was the Frenchmen'’s

owiexploratil 2 d wn it. This impression w s pissed on to
¢ tographef | wno depicted it in turn-of-the-¢iy, fteenth-cen-
ary maps utie. ysundry names—‘Imma/ ilat |Conception,”
Buade o1l F o Jenac, “Colbert,” “St. Louis, Louisiana,” and
every conc able orthography of “Mississippi.” Le Page du
Prasz ( 1ic 2d to the direction of diti ery and consequent

nomei. Weure in his 1774 History £ ouisiana:

TI first discoverers of this river by ay of Canada, called
Snjster [Jean Baptiste Col-
bert, financial minister for Lou/ XI\ ¥ By some of the savages
of the north it is called MeactgStic 1, which literally denotes,
The Ancient Father of Rivd »af which the French have, by

corruption, formed Missisinni. " her Indians, especially those

_olbert, in honour of that grc..

lower down the river, cal’ it £ bancha; and at last the French
have given it the name ot W Duis.*

% See Edward Fontaine, “/ LA tf e on the Peculiarities of the Physical Geography
Delta” (Washington, D.C., 1874), 5, for a novel

circa-1874 explanation fahe Mississippi’s north-south orientation, involving the

of the Mississippi River ai:

centrifugal force of th' =( uti g Earth.

% Justin Winsor, 7he Missi. ppi Basin: The Struggle in America Between England and
France 1697-1763( Yridge, MA, 1895), 8.

» Timothy Sever! | I'ep irers of the Mississippi (New York, 1968), 4 and 10.

% Le Page du Pratz, ' History of Louisiana, ed. Joseph G. Tregle, Jr. (Baton Rouge,
1976), 121.



Riverine New Orleans

By the 1710s-1720s, French maps and// . Bh deriva-
tions identified the source of the Mississippi as & _Jiries of small
hypothetical lakes west of the Great Lak¢', 2ol the rousmmt
the Mississippi as the channel flowingyfro: " #iem south v ¢
to the Gulf of Mexico.*” All other chatiiiisy no maphow

Had eari,
£ Mexico, oss%on: the

significant, were perceived as tributa slorers

sailed down the Ohio to the ¢
gulf up the Missouri, we may| rell ¢ scribe eitl 24'd those
routes as the continent’s greatest i..<r (thoughsic would not
have carried the name Mississiopi, since this ig liger.ous word
came from the northern regiori W There is papconipelling hy-
drological or geological exp-ination just/ yiny “the designa-
tion of the Minnesota-to-Cairo river as the n.uin trunk of the
Mississippi. If sheer ldiginf distanceg on' mouth, or sedi-
ment load were th@wsritc. ., the Missar: -
would form the_Mie:
defined, the Mis.
hundred miles). If water volume we ¢ the criteria, then the
Ohio River-t. = =lf route wou/ { /¢ vestowed with that name
(The Ohio digsharges 2814900 ¢hic feet per second into t
Mississippif t C iro, m¢ - tha triple the Missouri’s vol;

er-to-gulf route
»pi River, Evih as conventionally
i.is longer ghan"ie Mississippi by two

and roughly 1alf that o1 Mississippi at izs mouth ¥ [f

hydrology or geologw were the criteria, then the Mississippi

River [ ). almost - " Medly describe solely the @wiso-to-

7 Se. el xample, Geit an Keulen’s Carte de la Nouvelle Fi Y se Voit le

@ aes Grandes Rividges de . Laurens & de Mississipi (1718), [ erm/ | Moll’s A

New . p of the Nort’ I . TAmerica Claimed by France (1720), ai.." Zaniel Coxe’s
Yeccription of the \nf sl Province of Carolana (1727). Original maps archived at

The Historic NegmQirleais Collection and displayed at the  Charting Louisiana”
ibit in th@WY/ 1ais Kesearch Center, September 2003!

¢ J.C. Kammeic Targest Rivers in the United States,” [ Georogical Survey Water

“act Sheet, Qum-Fiic Report 87-242, 1990.

i
i
i

While most .. "ax enters the lower Mississiz 2ivé. via the
Ohio, m 2diment comes from the Missol ' an other wes
ern so)’ = Dozens of dams erected on we.“Crn tributaries |
during thc. ontieth century now trap j.u nfof it uphtre am
In 1846, the river at New Orleans bo 80 milligra:.
sediment per liter; today, the figur< ssround 125 mg/l (see
text for details). The change is visi’ e t « : naked eye: waters
that were once an opaque rusty bi. »n 2" : now a translucent,
cloudy gray. Graphic by author baseu un research by Meade,
USCS.
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Gulf channel—that is, what is generally called the “lower
Mississippi River” tod

This is not jusg® winteresting (and, to some, heretical)
question of nomd ylature.”” Considering the Mississippi
River as the culpgimation of a vast watershed puts New Or-
leans astride nol fius ” a 2,340-mile river, but 44,500-mile
network of ipgirconnected navigable waterw [ 37id a much
larger web { \sp ller tributaries. Those £ s carry com-
merce and culture as well as sediment, b- and chemicals
to NewRsleans, and avail to the cityfl Wpqually large area
to whig it can export its attributes, a.i¢ ' nvey those origi-
1, bonds,”_bundling

A1 roads, £ a ) rail-

natinggalscwhere. If rivers are “regi
tog( her waterborne routes with [
rgids, and population clusters, « pit the Mighissipp #River is
i€ 4 1 as a vast network of war rways spanfiing «. ’mmense

sui1, then New Orleans jigmmiquiiy bonded t¢*Jie heart of

.7 entire continent. Thel roles; bf the rivd cidiussed in the

next section should be c6.. W ‘ed as not ju ".he influences

upon New Orleans of the single chan «ci"Jiristened “Mis-

sissippi,” but of this micyh grander syscc W It is no wonder

that the magnitude & iisystem, £ ¢ Tally understood af-

ter the Lewis and C.2 kpedition an ¥ nsuing explorations,

inspired commepe Oss such as (Ui les Sealsfield (1828) to

wax eloquently ¢ future of 147 \Orleans:

Standing on'c. Mptreme point| 1 .. bngest river in the world,
New @ . woinmands all
ritory...exc. g a millio’l Ssquare miles. You may travel on
boasd a steam-boat of thsee nhiiadred tons [for] 1,000 miles
fre lew Orleans up t! 2 I'.C Jiver; 1,500 miles up the Arkar
sas Liver, 3000 miles up { = Vlissouri and its branches; 1,70 )
e a1 the Migt Ulppigto the falls of St. Anthony; the sat:
¢ san! from N v Orli as up the Illinois; 1,200 mile!
the oig Wabash; & 'n the Tennessee; 1,300 on thi J n' -
berland, and 2,300 miles on the Ohio up to Pittsburgh. "t 2us
‘ew Orlea

samerce of the immense ter-

s in its rear this immense territory, [plus] the
{Hast of Mex 0, "West India islands, and the haf nerica
to the south; :st of America on its left, and{" »continent
of Europg seyond the Atlantic. New Orleans ishevori: a doubt
the most 1, ant commercial point on the fal of v. |\ earth”!

RoLrs U THE Mississipdt RIvEr

INT 5w ORLEANS
The Mississippi River plays r{ of & provider, creator, and

th_sat! 5 the physical landscaf g [N\Cw Orleans.

K. Zr as Provider — Sundi, 3 burces arrive to New Or-

ns via the Mississippi Bl e as they have for centuries.
Breezes coming off its 2,08M%ot-wide surface provided New
Orleanians of the eight \at! 'and early nineteenth century
the sole refuge from the stagnant heat of a summer eve. Fuel
visitor observed in 1826 “much drift-

wood afloat on the el even large tree trunks, [which] Ne-

arrived on its surface

» Others have made th glservation: see Severin, Explorers of the Mississippi, 5-6,

and Norah Deakin [l w1 e Father of Waters. A Mississippi River Chronicle (San
Francisco, 1982), 1-2.

» Edward L. Ullmp Yivers as Regional Bonds: The Columbia-Snake Example,”
Geographical Rev| v/ 1] April 1951): 210.

» Charles Sealsfield; ¢ Americans As They Are; Described in A Tour Through the
Valley of the ) .. ipwi (London, 1828), 165-66 (emphasis added).



groes in canoes were engaged in bringing.. e, where
it serves the people on the /evée as firewooa.” aj. Amos

Stoddard commented in 1812 on its ﬁsh@sourees:
The Mississippi is not remarkable for 1 he deltaic

part of it, however, furnishes plenty of e els, shr
and a species of small sturgeon [as well kind of fres*
a

sheep-head, and likewise the carp fish.... C
abound in all parts of the Missi me of the

one hundred and seventy poun [alligator
Mississippi are fifteen feet long end that rj e
Arkansas.”

tfish from
, despite the

aul enor

Cathed

To this day, local fisherm

the river within sight of St.

contaminants bio-conce in their sh, take home
the great bottom-dwel the fryi
In terms of crigi rces im olossal quanti-

ties, the Mississi is the e e provider to New
. The two most basic
, are extracted en masse
and and routed throug
rmal stage, roughly thr,
,€ flow past Jackson Squar

ery day, accc one billion pounds of

ment. The Mississippi ranks as the seventh largest river in
e discharges.” The first
1ty to satisfy its everyday,
enging to extricate an

easily b
se a bit mor ¢

arly, but
@ ion.
o abun
W Or&

ss the nation and glob

tely just as critical to t

d reliable is the supply &f fresh water in

residents may not appre
rban are ter surplus in

e Creg cndf Tity and a shortage in gitie se as Florida,”

m and' the Mideast, have lcd% ponder the eco-
ngmics o Exporting Mississippi Ri er as a commodity.

r is here, the shipping

its scarcity in

ed, and the technology

is cost, and if present trends ue, willing buyers may

eday call. Until then, New
o water needs courtesy,
y th carliest days of huma
’ For most of its fir;

their potable water b

(¢
or purchasing it fro t vendors at one picayu ur
ould then store the wa
»2 Duke of Saxe-Wei nach Bernhard, Travels by His Du
Weimar-Eisenach Th th America in the Years 1825 and

Jeronimus, ed. G.I. J s (Lanham, NY, and Oxford, 20
» Major Amos Skteches, Historical and Descriptive,

phia, PA, 18

s In terms discharge, the Amazon ranks first, fol
noco in Ganges, Yangtze, and Yenisey in 3
discharge, the n is first, followed by the Yello

in Burma/Myanmar, and Magdalena in Columbia.
MAR: The Transport, Transformation and E€ o on in River-Dominated
Ocean Margins,” Report of the ROMAR , tlane University, New Or-
leans, LA, November 1-3, 2001, 4.
» While New Orleans watches a half-million et of freshwater pass by ev-
ery second, the Gulf Coast city of Tampa, Florida, just a few hundred miles away,
struggles with a costly and problematic desalination plant to satisfy its water needs.

.

buckets. Homem

‘and port facilities are
anable; the only obstacb

eans will happily satisfy i
he Mississippi, as it has s1
itation of the area.
ury, New Orleanians o
ing it from the river t

&st every door-yard.”
earth- Rising above the palms, th
of Sax nolias are these huge, hoo
William suggest enormous water,

®
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en jars and remove the sediment by means of stone, alum,

or charcoal filters. filtrated, it is transparent, light,
me,” reported Stoddard in 1812.

f its water is attributed to the nitre

soft, pleasant, and
“The salubrious q
and sulphur [a

iver’s| deep and rapid current.... As

it is precipitate the cold regions, it t s the fer-

vid atmosphegy ot the lower Mississippi, and 1s it more

healthful.”?
quantity but not in high quality, came fi
wells d &urtyards. Beyond the
flowi t one block from the city

k of a mechanized sys pump it over the
distribute it throughout . In 18¢stem
&e e

for other domestic use d in greater
allow, muddy
the great river
ractically unuti-

lize

of Biblical times was d on at the
Ursulines Street, in wh ch river w; umped
ally by slaves into a and d through
ow cypress logs to su . That pr, system was

astly improved by the d ct Benjamin

.B. Latrobe, consisting of a steam mounted in a
three-story pumphousc; ywhich drew rom the Missis-
sippi, stored it in rai rvoirs, ributed it through
a superior network: ress pipes dential households.
Over a decade i aking an t with legal and other
problems, Latro terworks nally completed three
years after t itect’s deat llow fever, and served t

city well 3 to 183"

antebellum town so
syste Iping spawn er of private water co
oversee e city. mercial Bank of New
oper. e systel - 1r,

o 1836 to 1869, after whi ity
took until 1

en the city deeded the over
to the New Orleans Water Works Company. Its opoly

growth and spread of

allenged the capacity o

uphel urt, precluded the rise of campeting sys-
By the , about 8,000,000 gall day were
ipe, creat-

ped thil ugh seventy-one miles of cast-
g a smal estic water supply for w who were
e system. The lack of a

connect n purification

processes, (s mismanagement andgunreliability, rendered

th, inadequate and forced ts to satisfy their
pota ter needs through whmocal—color writer de-

sqf vedin 1893 as “one of the st and most distinctive
o fe of New Orleans]:] cch—tanks for rain-water in

-trellises, and the stately mag-

en cylinders of wood. They
on end and with the tops cut
off.... Nine-tenths of th used for cooking and drinking

is this cistern water.””

Into the 189(mctically the whole city depended

on rain water cau their roofs and stored in cisterns

as the source o ing water.””® This meant that, during

s Stoddard, Sketches 19| al and Descriptive, 164.

77 Julian Ralph, “ ns, Our Southern Capital,” Harper’s New Monthly Mag-
azine 86 (Febru 1 370.

s Water L. Dodd of the Health and Sanitary Survey of the City of New Orleans

(New Orleaw 1919), 94.

K




®
dry spells, many residents of this riverine m.tally suf-
fered water famines, particularly the poor li the back-
s “deliveam®>
open g‘w
This tactic, in 1883, serendipitously p anot i
sippi River resource to New Orleans&ny of t
are alive with small fish and riv , and th
929

Riverine New Orleans

of-town. During droughts, water was so

to residents simply by pumping it t

IS

harvest to the boys who catch
It was the Progressive munic mprove

turn-of-the-century that finally brought a caie modern

s a drai d sewerage

at Audubon

methods for

municipal water system (as

system) to New Orleans,
Park in the 1890s hel i i
purifying the sedime

bunking those w wells or Lake
Pontchartrain co e potab . The New Orleans
Sewerage and oard, esta' li in 1899, sited the
new waterwo i extrens. upriver neighborhood

of Carrollto

Mississippi, de-

ted for a number of re
edge of the city, upstre
and above the salt-wate
ly low river stages or
es.'® The site also provided the maxi-

istribution to homes, e it

ly higher stage that in arts

r gains about 1.5 inches age per
iver in the metro area; e river

e averages over a foot higher than its
nt 3,000-4,000
ing activity,

uarter.) Locating the

kept it out of the way o

roads, while siting it ju in the Orleans

t it within local gov ntrol, even if it
some residential blocka
rrollton Water Works arted in 1905 and

L

1908, drew water from ississippi by an intake

at the center of a series of rein concrete reservoirs. The

ter then passed slowly over the “grit reservoir,” whe
n returned to the head ho

ixing reservoir,” wher
for softening. Next, the

to be sent to the “co

est particles settled o
o be pumped into the
and sulfate of iron wer,
returned to the head
. »
reservoir,” where fi

precipitated out. F
head house, strai

» “Water Fami
Purposes,”

Suffering in the City for Want
, October 3, 1883, p. 2, col. 4.

¢t happe
journalist, pro

can’t get a decent sham-
my under things.” A sand

hundred parts pc_iillion to be pumped into domes
producing “a funny taste in the water” and, accordin:
housewives to ask, “I do wish this water wasn’.

poo lately [and] I don’t know what I’m goin
sill installed recently at River Mile 64 now i ater wedges (which sink,
due to their heavier weight) from moving upri ndon Woolley, “Orleanians
and Algerians Drink Salt Water For First Time in History,” The Morning Tribute,
September 11, 1930, 1.

|
d

p1 pumped it into a “hea e,” the controlling no%.

“ally carries fifty to 250

75

izing reservoirs,” purified further with a small dosage of chlo-
lean water well to await delivery.
d the purified water through dis-
esidents everywhere except Algiers,

ride gas, and stored i
Eight pumps then
tribution mains t
which was servi ough a similar, smaller system on the

West Bank. In
delivered a ti

can interior

courtya ew Orleanians.'”!
T greatly enlarged Carrol ant operates on
the s tury-old site, drawing rom the Mississip-

basins to re-

me to adjust pH and so water, se
sand filtration
n Plant and Al-

million gallons of

move the sediment, chlorine to disinfec ,
ep. The Ca
distribu

Q@
gh 1,610 §

tions an ally the entire popula-
e usually unaware that~
pp! River).'”” This mea

2,400 flowing past N
estic, municipal, and @
t

cheap, at about $0.0 ,

as the final purificatio
giers Plant now yiel
river water per da of water mains to
160,000 service

tion (plus thous

f visitors,

he

iffquality, especially vis-a-vi ar
atu-

percg of th

ral Resource Defense Council, which grades municipal tap

gon rig ed the city’s
quality

ood” for
past fey years. The river may soon a sfy a more
scale mar uring his 2002 inaugu ch, Mayor C.

ississippi River. Overal

nvironmental standards,
vironmental complian

Ray Na lled the virtues of the loc ter supply and
unveile ent City Clear, river wager purified locally and
bo e venerable Dixie Brew mpany. To the de-

audience, Mayor Nagiw a swill of Mississippi

light
r {ater in mid-speech.'®
ry liter of water glidi

Jackson Square today
rams of suspended sedi-

" Dodd, Report of the Health and Sani
ew Orleans. The Engineer’s Role

rvey, 96-98; James S. Janssen, Building
leans, 1987), 26-29; John Smith Kendall,
History of New Orleans, 3 vols. ( and New York, 1922), 1:113-14, 2:526-
29, 2:580-84; George E. Waring, eport on the Social Statistics of Cities, Part II.
The Southern and the Western States (Washington, D.C., 1887), 273; and The New
Orleans Book (New Orlean: , 45-46.
1 Sewerage and Water B ew Orleans, The Quality of Our Water, htep:l]
www.swbnola.org/water_i .
0 *“Nagin’s Inaugural " Times-Picayune, May 7, 2002, National section, p.
6; Martha Carr, and lon, “N.O. Tap Water To Be Put To Test,” Zimes-
Picayune, April 19, 2 tro section, p. 1; Natural Resources Defense Council,
What's On Tap? rinking Water in U.S. Cities. New Orleans, LA, heep:l]
nrdc.org/water/ scities/contents.asp, page 156; Brobson Lutz, “Water

Whirled: How Safe " Jur Drinking Water? A Journey Through the Process,” New

Orleans Mﬂg@ (November 2001): 45-52.
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ment—solid particles of inorganic or organi , eroded
by means of wind, water, ice, chemical reacti ¥} and other
mechanisms. The exact type and quanti ends on

ographic relief, lithology, precipita erature, | i
stage, season, sampling location, a r fact e
sediment “particles,” at the river’s f: reach I-

ich
ttling

ders that settle no farther than
they fell. Others are rocks that

ay—are
light enough to collect into
flow into larger tributaries,
sissippi River itself. Thes
and move in solution th
and roll near the river er than the wa-

ter velocity (bed

umn close at ful

the water col-

toll: coarser, he
in diameter) and coarser grai

are more li settle far iver or along its ban
d clay (under 0.002 m
ay to the Gulf of Me

ort is as complex as the

whereas silt . m

¢t

are more |

water velocity (which varies within the

re. The suspended load streaming past
lly comprises very little! and, significant
ilt,’and even more of clay, he bed load

all amounts of

millimeters in

at is, gravel) reach New, s, since the river

sifput sich heavy particles man upstream. For this
ere are no natural rocks w Orleans nor in any
ands created by the low;

ississippi.

ther Rocky Mountain tr
The forested drainage

despite their tremen

ater volume, contrib

sediment to the lo ssissippi, which as a w ied

significantly more ded sediment than it
In 1835, for ex:

glass filled wit

oseph Holt Ingraham r
Mississippi’s] water ap

in a short ¢ ediment nearly equal to h of i
bulk.”1%° n years later, an investigatio cted o
New riverfront quantified the gt

ent low

iano and Johannes L. van
rn Missisippi Delta—Dep-
ew Orleans, 1976), 109.
jver, 1987-1992 U.S. Geo-

14 Generalized from data presented in Sherwo
Beek, “ Mississippi River Sediment as a Resou
ositional Environments and Processes, ed. Ram
15 Robert H. Meade, Contaminants in the Miss
logical Survey Circular 1333 (Denver, CO, 1995) 18.
s Ingraham, South-West by a Yankee, 1:60.

Before the development o estern frontier, the Mis- \ago, itr
ri River delivered the vast majority of sediment int posits o
issippi, with smaller ities contributed by the s
es, the Arkansas and th n i
e upper Mississippi and
le

day.los S
that “a 800s when the river for
eposit ourg St. Mary, by fort

®
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average of 890 milligrams per liter."”” Agricultural develop-
ment of the Midwes West in the nineteenth and early
twentieth centuries d vast forests and grasslands, leav-
ing them vulnera rosion and increasing sediment in
all Mississippi Ri
caused by the |
by the fact t

Mississippi’

utaries. The environmental damage
pounded

his precious topsoil w:

uisiana could no longer from the

singly sediment-laden because the

river by this ume was constrained by ar evees. Then,

in the ntieth century, dams ¢ ed on the sedi-
ment-l wring Missouri and Arkansas slowed their wa-
ters cally and caused them much of their load
int oirs. Another twenty-se s of loc ams

As a result, the Mis-
well under one-third

ical times. The change

tions of the Mississipp

sys-
ial in

nstructed on the upper issippi, a n oth-
taries, with similar effe%p ing r percent
i th
d up trapped
30 percent by the O r Cont cture) routed even
e: hat were once an opaq
, cloudy gray. The 890 vlm
1846 now typically weighi
¢
tem have made river sediment a bit like fire: be

e system’s sediment Ise yet, i e high-
quality sediment—s coarsest est particles
or land-building—that ost likel
upstream. Additionally, the increase ion of Missis-
sippi water into th{?alaya (now eered to a stable
more sediment aw: New Or °
sissippi today ca st New
the sediment it m?)rted in
Knilligrams 1, which, if one were to
Ingrah inking-gl eriment, would deposi
immﬂbly thif (o thfnaked eye.
opogen
circu
icial wh
achian hil sides,
er-born
ed the Louisiana deltaic

producing crops, grasse trees. Once

or rather, was—benefi en, centuries
with new de-
ium. To navigation, it {jas always been a nui-

ring costly dredging to articles mobilized

a ng routes obstacle-free. ams were installed,
e bilized particles became rance, silting up res-

Y and necessitating cost enance, a problem that
&fﬂicts flood-control str

and other infrastructure
e river. But no New Op tanians complained in the early
atture adjacent to the Fau-

depositing sediment precisely

at the right time and placC"where new land could be thor-

oughly utilized for n and port development. (The en-
tire Warehouse Di

Quarter, CBD,

d riverside portions of the French
er Garden District now occupy this

1 De B.R. Keim, “The
Devoted to Literat:
in 1864, tabulat

May through Augu
64.8 milligrz@

sippi River and Its Peculiarities,” Continental Monthly.
tional Policy 5 (June 1864): 635. This source, published
measurements of sediment taken at New Orleans from
6, which averaged 6.5 “grains” per pint. One grain equals
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e river’s final passage to the g ing it i
t delta. This process rencated for seven millennia,
ead1 channel building u alluvium in new areas

Z :
Pedological New Orleans ¢ 77

feature.) Even fewer complained about the of river- from English Turn to present-day Reserve by 1735, to the
nd beyond Greenville, Mississip-

roduction Old River region by
pi, by 1844.' Tho
to the human pop

borne sediment on agriculture: most of the s
that enriched New Orleans in the ninet
from alluvial deposits, as did much
other hand, sediment discharged int : ing was signific

entury evasses remained a dangerous threat

educed by the mid-nineteenth century
the late nineteenth century imped ippi and all but elim in the lower river by thefh:

century, whepthe levee system, dramaticall
the 1927 fl nned 1,600 miles alon
Eads solved this problem in 187 ilding o speed As the leﬁs constrained the river,

the Mississippi, costing New O
ity as it struggled to recover fro
ianians increas-
out the coast-

up the flow and clear out sedi ildi e mouth, ingly be otice disturbing trends

but this infrastructure too nd dredg- al regi astlines and shorelines r visibly within a

.“omall inlets intersperse marshes_expanded
e bays. Salt water int udmer inlal&year,
freshwater swamps irN\e ma tl 0 erod-

saline marshes. Cypr wer and ev-

y in Ne ns. Percy
or the staépartment of
warning 1 1927 paper,

‘Flood Control in the Mississippi V- Its Relation to

ing, to this day. Sediment i

er also influ- few
s, which bind int
water supply; as
d towns.!®® The

to particles and may e

well as those of s

ed, sometimes dis- ere was subsiding, ps

sca, Jr., director of Fi @

onservation, sounded a

dained natural he Mississippi basin

is, how do w ing from the land and
accumulatin m which the answer is soi
ge to those in the Missi

ection between

conservatio Louisiana Fisheries,” ich made the
sippi delta tra¢ sediment from the Missi levee construction a ogical 10 Other scientists
pi and put it t ¢ The answer to this pr later confirmed th s: sedime “withdrawals” were

segues ta the Mississippi River’s role as creator of land. exceeding the “ its,” and ¢ ouisiana was eroding
Ri S o into the Gulf o co. Facto as canal networks ex—~

r I r iverine influence i n- L .

W e cato verine infiuence 1s as n cavated for o gas expl navigation, fishing, a
tal ity as th{ creation of its underlying te This . . land/ interf
bed g lowical L and trapping erosion and/water interfaces
Bl fom glogcl peigl an g, Addiionally, marsh
i in precedin rs. i .

t aphica preceding chapters. To pitulate, or were devoured by i

. slowe

ississip m formed New Orleans’ gerrain, and that
outh uisiana, as it emerged fr& alluvial val-
ocity, and deposited its ent load at the
rink o ulf of Mexico. As i bu@ deltaic plain,
ts bk‘ and occasionally deve revasses, through entiet ry; and continues to losegand at a rate
whi r rushed toward a new to the gulf. If this enty-fiv tty-five square miles p or forty-
e

ed steeper and closer tg he sea, it would eventu- w o sixty fbres per day. Another 330,00 000 acres
b nearly all flow and form a“iew channel. In othe L expects isappear between 200 112 Headline
at the mouth to bloc

e created collapsible voi
; sahlevel rose at increasing r. .
o lost 1,200,000 acres ands

(1,875 square miles, nearly the size of Delawarc,"during

cases, enough sediment accu . .. . ..
’ & ies about Louisiana’s co erosion crisis

the 1990s more than
r year in the early

udging it into a new, a

>

ut six times per year i

pace of twenty-one arti
2000s. hat was once an obsc vironmental concern
ly to scientists is now, th ier public concern of

situation is dire: depar-

the young deltaic plain_ro ove the level of the se

sonal overbank floods Mississippi and its distr, zone residents, for wh

) i Y 7
undings with new laye di- \of commercial and resid

water content and or C matter,

ntin . .
continued to coat t opulations, threats to oil

ment. These soils,

gas infrastructure, d to the $1 billion/year seafood

the sea, while the seas

naturally subsid
gh wave action and ocg . Jesse H. Walker and Randall @ eds., Cultural Diffusion and Landscapes:
0.

their peripheri
Selections by Fred B. Kniffen, Ge Man 27 (Baton Rouge, 1990), maps on

Under nat tions, however, the Missi i ». 6-7.
alluvium u the rate at which the s’ ' it. 1] thank Daniel Etheridge for bringing this paper to my attention.
En nd circumstan han . 1 For further information causes of coastal erosion in Louisiana, see John
»and circumstances chang W. Day, Jr., et al., “Patt rocess of Land Loss in the Mississippi Delta: A
understan could not tolerate river Spatial and Temporal Anal Wetland Habitat Change,” Estuaries 23 (August

2000): 425-38.
12100+ Years of L ge for Coastal Louisiana,” U.S. Geological Survey

vent the springtime deluges. Ma ees arose along the National Wetlands Researdll Center and Louisiana Coastal Area Land Change Study
y and lined the river Group, http:// sgs.gov/special/landloss.htm.

15 Lexis-Nexis d carch conducted on Times-Picayune articles with “ coastal
' Joann Mossa, “ Sediment Dynamics in the Lowermost Mississippi River,” Engi- erosion” in the heal ¢ and “Louisiana” in the text, published between January
neering Geology 45 (1996): 457-58. 1993 and Ju

N

with the available engineering tec

New Orleans riverfront as early
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- Interior L

-

theastern
1932-1

Levee ¢ a2st iction on the Mississipp. “yer, plus canal excavation, rising sea level, and other factors, have conspired to erode 1,875
sqéarmmiies of Louisiana’s coastal we™an.  during the twentieth centy v/ . other twc

pially. w diminishing buffer of coast:

L ce Map by author based on resea.

industry and the $220 milliol wsn' rt hunting business, di-
inishing wildlife habitat, a literal loss of real estate, angha
cin o a centuries-old way gffife, particularly among Acadiai
and Creole peoples. Coas y' e sion also threatens New O
leans: the parish lost ag/®ags 14,500 acres of land since 1°
mostly in the easternfirthes and much due to il a = ped

canal excavation.'*/

eroding shores of lakes St.«Cal Wrine
and Pontchartrain, it 1/)f connecting waterways £ b as Saw-
mill Pass, threag@he raised camps of the Rigl hs—a New
Orleans neighb w14 5d, albeit a very unusud an — as well

as Highway " Jpan evacuation route fromggim, cit) to rurt
Mississipt .. | More significantly, the dini »isk ng buffes
coastal 47" ads renders the city that mug'y more vulng® ¥

to hurricanes:"Every 2.7 miles of wetlar 140 allows a-l i«

i Computed from analysis by S. Penland, et & Ge 2 hic Classification of Coastal
Land Loss Between 1932 and 1990 in the Miss. i B or Delta Plain, Southeastern
Louisiana (New Orleans, 1932-1990).

5 Mark Schleifstein, “Projects Make Initial Cut for Breaux Act Financing,” 7imes-
Picayune, February 4, 2005, A3.

dands renders the city incre.siniy vulnera’ e t. aurricanes: every 2.7 miles i
il extra foot of gulf water to ‘urge inland ahead of a hurrica‘ "
by Penland et. al, USGS, U ), nd Army ¢ nos.

five to thirty-five square miles. disappear an-
tand loss
2n continues

New Orlean?’ i e is in jeopardy if coastal €.

foot of gt -

ter to surge inland ahead 0:"storm, and in a
bowl-shap{ ¥City half below sea level gstorm surges present a
fargerd (& anger than wind and raifi? Jpeffect, the levee sys-
tem ti. Merred the source of the fI_ 1 zhreat to southeastern

+, the Gulf of Mexico.

= needed to reverse this

L usitha from the Mississippi Ri
Tlie freshwater and sedl
&~ lmal catastrophe remain i 4 ! in the levee-constrained
Mississippi River, emptying out uselessly into the Gulf of
Mexico. Returning the rivestois role of land creator requires
addressing the question { hsec carlier: how do we extract sedi-
ment from the Mississippt ixver and put it to use on the land
in a financially conserzative program? The simplest and most
radical solution is ¢ g'nfbly “let it go:” cease maintenance of
the levees, allow crevasses to develop, open up Old River and
let the Atchafald x4 d Mississippi fight it out naturally, and
let the systemgheal“itself. Most human residents would find
the resultant’ I¢o/ s and brackish drinking water to be utterly
intolerableanc‘ne impact on the local economy and society
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The most.srac. cal large-scale solution to/ o s*' | erosion is the diversion of i
L structuy’ s of “revasses in the levees. The fi
.ts. The impact areas of ‘. “rst two major river diversiongs'Caernarvonsnd Davis Pond, are shown on this map. Others

new seu
I_divcr ns, crevasses, and siphons are/ (an cd for the near future. Mag' ¢ a thor basec

i ater pushes back the encroaching saltwater weuge and coats the subsiding wetia " with

ssippi Riv. a2’ rs into the wetlands throu' h' C« trol

Army Corps information.

sa’ s, So the question must £ ymended with two prag-

ma.. ponditions: in a cost-effe® ™ manner that minimall;
impairs human activity. The o yin' d solution appears to be
rer diversion—that is, the controlled re-creation of crepes! -
¢s ad overbank floodingd®@¥means of specially engineerec
breaks in the levee at carl ili selected locations. Rivel we
ter has been intentiona!fygdiverted or siphoned at least 52 3

the 1830s to stimulate ¥ s# 1, fish, and muskrat proda & Wy,

7/

and at least since ¢ 1Z50s for irrigation and maul { ywer.
Diversions were evin o ade for land-building inf gebellum

times: A. Oakey#™ il in 1846 or 1847 was “sh{ s, some six

hundred acres ¢ ¥20d on a plantation below Ne v Drleans
that some T2 s, twelve years ago was “mgistactired” of
worthles ¢ vmp land by a season’s irrig sios ' [diversi

of the &

built primariiy for coastal restoration,

sssippi River.''® Modern ggmrolled diver®
itk their atec Mgt
engineering and bureaucratic com eyfisics, did not come to
fruition until 1988-91, when the! 'acin: von Freshwater Di-

16 A. Oakey Hall, 7he Manhattaner in New Orleans, or Phases of* Crescent City” Life
(New York, 1851), 130.

vdision Strul ure opened fifteen miles downrivf from New
Urleans. (Noc incidentally, Caernarvor’ wa; the site of the
controve sl » ynamiting of the levee in 2511l 1927, which
sacrificea | W't of St. Bernard and Plsquemines Parishes to
segure 18y Orleans from the threat™ Jgecord high water in
the M Jsippi that year.) Caernary®. %as originally designed
tgf cnk'nce fish and shellfish nrot

the i ¢ton Sound Basin, by pu

ity in the marshes of
7 the oyster-friendly five-

e fteen-parts-per-thousand | !

ity zone farther outward

7ard the gulf. Only latgs did authorities and the public
come to appreciate its morasiniportant role as a coastal resto-
ration device. Caernarv{ 1 p: ses a maximum of 8,000 CFS
into the marshes southeast or English Turn through a series of
five culverts, a 1.5-mile outflow channel, a disposal area for
dredged sediments/ a’df in overflow basin. In its first dozen
years of operationy “Cacrnarvon has increased over seven-fold
the size of fresl{ s | plant communities, reduced the area

of saltwater vgaetation by over 50 percent, rejuvenated fish



'J&em of

80

Physical Geographies

The Caernarvon Fresh
verts up to 8,000 CFS
Plaquemines and

Wings, The Nature Corniservancy,

allowing the water to spill through unimpeded. One such
st Bay Project, a twenty-five-foot

manmade crevasse is
t five miles downriver from Ven-
to 20,000-50,000 CES of river water

er construction, West Bay promises

deep cut in the lev
ice, through whic
will pass. Curre

significant land ng because of its large impeded
flow, and beggiise, 1t taps into a larger quant igh-qual-
ity suspend ments, not just the su vel particles

that controlled diversions use.''® Many penings, part

nned for lower

ide Crevasses Project,

wversions, siphons, crev
g, construction, or o
eastern Louisiana.
Perhaps the most a

@on is known
s the Third Delta Con eived by ge-

and wildlife
Plaquemin
Pond Fresh
twenty-two miles above

tions,
St. B r

Diver

capaci 0,

other cur

ity. Whe

used

cations 1

—
ces allow for a more n
revasse is opened in the

"7 U.S. Army Corps of Engineers, New

arishes. In 2002, the D
ucture opened near L

ew Orleans, designed to rele

650 CEFS into 777,000

a m»ﬂ
Barat sin mar
pr its type* tie world, and together wi

It is the largest coastal

on-line structures, ca
pi River flow when ope
d diversions are not p
high river water over t

low-lying backswamp. ostly to install
ut diff‘“ maintain suction, si mmproposed to re-
ui“ s in eastern Orleans
m ion that falls within Ne

a&pproacb, an old-fash-
,.ans gates or pipelinci

oastal Wetlands Planning, Protection and Restoration News 23, August 2003, 6

ilized the marshes™'"”

ologist Sherwood Gagliano. This id tially seeks to
re-establish Bayou Lafcche, a natu tributary of the
Mississippi until it stly sea n 1904, as an ac-
e-opening the levee
tural communities of

would threaten
Bayou Lafourch

tive fork of the ri cause lite
o create a conveyance
arry sediment-laden ri

mties and
V m
ring would augment fl
150,0 FS—indeed delta,” equal to the Atc @
a third tlie[ i of the Mississippi. A p f
n

ya, and e
ude ecades to realize; diversi y
litically charged, and t@ not
etrimental side affects to t ellfish

this
size pensive
rol of floods
ions’ abil-
right sedi-
right place in

the initial capacity wo

tical, pipelines

e to specific

without short-term

heries ies, navigation, and the ¢
llution geologists even questio
to build {'nd, arguing that not enough

the only planned

ans’ limits. Where

District, WaterMarks. Louisiana

Seen here is Davis Pond’s intake in
New Orleans. The diversion, opened

is often called the largest coastal restoration project in the world. Photographs by

wamp near Luling, twenty-two miles above
77,000 acres of Barataria Basin marshes. It
,2004.

002, releases up to 10,650 CFS of river wat

Q
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the river (along the bank near the surface,

takes are
located) to accomplish that objective. It has estimated

that only 15 percent of the river’s sedim d is av;

ai
for land-building, the rest being tra Qriver da@
directed to the gulf by navigation ¢ “Min
from the riverbed and pumping it re it is ay

Riverine New Orleans

prove to be more effective, provi en-

sively at enormous volumes. B anag-
ers agree that well-engineered rivei™ nes, and
, best, and m

Orlean

b)
ver’s role

lots of them—represent the | caustic hope

to save coastal Louisiana a a century-
long absence, the Mississi ator of land

has begun to resume.'”

River as Threat — m/ﬁssissip chreatens New

Orleans with haza n as it it with resources.
Chief among t reats t ighteenth- and nine-
teenth-century city its unco bility, manifested oc-

h bank erosi ntially through channe
ly thr

to’s ex

casionally t
threat of spring floodi

jumps, and s

0
Hernando tigh) bore first European wit
to this ann hen the river flooded

sides of the channel for about fifty miles in March and

nditions, the Mississippi River in-
two manners. Annual gt ‘11 ime
es surpass the crest of the n levee

'
g slowly
tely, river r surges through a spe

ural |

asse flooding), filling
Qi‘a a focus d sometimes torrenti

enom

sheet of water (overb oding)
e land and toward the ba mp. Al-

¢ break in the
backswamp
rather than a

inundates the

in, slof-mfyving sheet. Overbank_fl
eltai rom the riverfront, wh

$O backswamp. Sometim,
ultaneously, since wate
er the bank may also be
weak spot in the levee. Additi many local flood event

e entirely attributable to L ontchartrain, whose w:
ay be pushed upon adiacent marshes by storm s
re.a the Gulf of Mexico. f the reasons the future
QfOrleans site appealed t
1699 and 1700 was t
waterlogged backsw;

flooded either by

seasons turned

sse flooding does
types of flooding
at are high enough to
nough to penetrate

ille during his explorati
riverfront land stood
the time, which may

river crevasse or by the/ ke.
e low-water years on
Bienville first s area under overbank-
tions, he
Orleans

ing of

Coastal Area (2003); Freshwater Diversion (2
0 Richard Joel Russell, “Physiography of Li
Mississippi River Delta: Reports on the Geolo,
ishes, Geological Bulletin 8 (New Orleans, 193
2 EV. Gould, Fifty Years on the Mississippi; Or, Gould’s History of River Navigation
(St. Louis, MO, 1889), 223.

ippi River Delta,” Lower
ines and St. Bernard Par-

Q “Crevass. 5/,
e Levée, e John Adems Paxton

? /

81

threatened the nascent outpost with overbank flooding, in-

terrupting the men’s nd forcing them to erect a make-

shift dyke to keep ri

natural levee. Wa

ater from breaching the crest of the
er than even the natives had ever
seen arrived in 19, smothering the settlement with

a half-foot of

temporary e

nd forcing the men t
ork into a permanent lev
the era of le struction on the Missis
ilation, because
dard was applied to jud ctly what consti-

lood event, and no age istorical times kept
records of location dm severit&ause.
alth re “L tial in-

*9, 1735,

e “partial
ke aided by
sibly in 1853
71, and 1881.
ods prior to were either lost

t such floods were
ank flooding from

han direc

ndations by Lake Po

e river’1?? occurred in .

and 1854-1855, 1856, 1861, 1868, 1
Data on lake-direction
or never recorded, b ource n

<«
much more num

the river, which e increasi are with improved le- °

vees.'” Gou ears on th ssippi adds 1780 to the~

list of colon revasse ndall’s History of Ne

Orleans ( s 1813 ¢ cord of crevasse floods @
od; and nt Army Corps of Engi

w, 1867, and 1874 to th

, r

s 1850, 185
In 18

sourc

flood yi
lake,

1844 as a la
crevasse raised the lev

up to Another study found t
reached flood stage at New Orleans (but did not nt'Cssarily
he ci interval of once every 4 ears, from

to the 1
reaking of

e name given to a fiss
3, “are occa-

causes: first, the yielding e Levée; and
inking of the bank of thg river: the former kind

e instances, be preven

sioned
secondl

prudently retiring
the

from the immediate m the river; the latter
isf 10y frequent, and is almast ly produced by ne-
¢ Their unpredictabili

ifficulty to repair made

se floods accountable f ity’s worst deluges—and
crack”) a dreaded word in

a lexicon. On May 6, 1816,

e the French term cre
e nineteenth-century L

12 “This lake aided by the river” de: s what occurred in 1871, when a crevasse at
Bonnet Carre introduced river water to the lake, which in turn rose and inundated
New Orleans with waters t generally clear of sediments.

1 Stanford E. Chaillé, “ ns of New Orleans and Their Influence on Its
Health,” New Orleans Me d Surgical Journal (July 1882), excerpt in Tulane
University Special Coll€ tiams Vertical File, Flooding folder, 3.

1 Gould, Fifty Years sissippi, 225; Kendall, History of New Orleans, 1:167-
69; Army Corps of En , New Orleans District. Bonnet Carré Spillway. Agency
booklet, circa 20!
5 As cited by R
1% John Adams
1823), 138.

N

ysiography of Lower Mississippi River Delta,” 19.
The New-Orleans Directory and Register (New Orleans,
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a weak spot in the levee on Barthélemy Ma lantation ever to affect New Orleans, though by no means the last: a
in present-day Carrollton opened into a crevas¢_Jetting river crevasse developed ne Garden District in 1862 and four
water fill up the backswamp and ascend ' reoccurred at Bonn ¢ between 1849 and 1882.'% Be-
natural levees to the very heart of thegsity. neath layers of co nd artificial fill in the area between
in a skiff from the corner of Chartr Sauvé Road in n Parish and the rear of the French
Dauphin, down Dauphin to Bien down ille"to Quarter lies a er of 1849 river sedi ne of the
Burgundy, thus to St. Louis Sts i m- last major flggid-borne deposits made upon scape cre-
part, and so throughout the re with ated by the

this destructive river-caused hazara r-borne “May Heaven avert from us such r catastrophel!
resource: “the receding water,, i n, " filled the May oupmitizens, in their foresight an = intelligence, de-
low terrain with alluvial d ichi oil as well vise so, ans of raising an insupe arrier to another

from [the Mississippi

* So implored the
Avenue.) That Da il v s re-
for the popula- p
leans in 1816,

in 1817—possibly

ryune journalist on June , concl

the historic magnitude auvé . K0 prayer
swered within a few decﬁncreasi isticated
San

xtensive levee constr owing t lishment

form the high ground al

summer also proved t
tion—there were
b

compared to 1

due to the mas lanned eaning of the filthy he Mississippi River ssion an deralization

port city.'” Thirty-three years d one riverbend above flood control (1879) g educed at of Missis-
the Macarty sse, the lev, e on Pierre Sauvé’s pla sippi River flooding to New Orleans. reasing height
tation in presgat-day wes rie, between Harahan a and length of levees re d the risk o bank flooding in
Kenner. St@\day 3/ 849 ‘iver water poured thro the region, while th ased qu levees diminished
crevasse that would late to 150 feet long and si the chance of crev; oding,. e Great Mississippi

River Flood of 1 undated f the lower Mississippi
i e delta tchafalaya River, New

what would have be

the backswamp between the natu

Valley, from

asse was dynamited in
Caernarvon rleans, to ensure furth

safety

&ep’)’rosperou
t-day St. Charles Aven! Streetcar Line) Bernar laquemi
es.’" A few weeks late ily Picayune cont(cal and / (tter
ed the cupola of the S les Hotel and floo aled th

iew from the 185-fo : only” policy for Mississippi River flood control, anc.emon-

the expense of poor, r
el # rishes, remains one of
cidents in local history.

ence of the long-stan vees

ay to the utmost extent of vision arrollton, and the n measures that accommo

ading to the lands in the vicini e Sauvé crevasse, er, in a to the levees that cons After the
face of the country on tlTe l%{ of the M1551ss1pp1 4 sster, spilvay®at Bonnet Carré and za—which

one sheet of water, dotted in innu le spots with hous- !
‘barns, out houses, lofty tre rushwood, in all their 4V ¢ essentt ntrolled crevasses—we led to com-
interminable variety.... The wh e streets in the Second \plement nmade levees that had b e only line of

Municipality...are now so many vast water courses, or aquatic defense t the threat of the Mi issippi from 1719 to

o dication of the suc-

ighways, issuing as it were from the bosom of the swamp.... 19
ndeed, there is no place ch we can compare New Or-
Q leans. .., that would give nt traveller so correct an ich he word “crevasse” is m‘ eard today beyond

the city of Venice. hifCorital and geological circles i

of its topographical fe

The crevasse was aly plugged on June 2 ot < the Army Corps of En
before 220 city blo ish 2,000 structures and esi- ~MiSSiSSipPi River still
dents were floode single leak in the levee even-

teen miles away, ent, gutters, wharves, | nd city

" flood control policies.
ally threatens New Or-
lway has been used in 1937,
983, and 1997—but not in
River water significantly im-
s Parish. Yet the legacy of the
old threat lingers in the city’s memory. River flooding caused

s—the Bonnet Carré
945, 1950, 1973, 1975,

over a century has Mis

structures were aged that a special tax levied

the bills.’?? It was the WOC se floo

the next yea pinged directly upon O

7 the Social Statistics of Cities, 261. massive property and public-health problems from
ml\Wleltt:rI;eElyIii Ganual;; Ifésggr:yzt;ghe City of Carr@' he Louis isto) the early 1700s t te 1800s, forcing private citizens and
= Chaillé, “Inundations of New Orleans and ¢4 Ifluence on Its Health,” 5. governments a els to invest immeasurable resources
1w Kathryn C. Briede, “A History of the City [ La " The Louisiana Historical
Quarterly 20 (October 1937): 951. 1 See “The City” in Daily Picayune of May-June 1862 for accounts of this
' “The Inundation,” Daily Picayune, June 4, onday evening edition, p. little-known po aster, which occurred as the city surrendered to Union
2, col. 1. forces during the ar.

12 Waring, Report on the Social Statistics of Cities, 261-62. 134 “The Inul ' p. 2, col. 1.

Q
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into flood-control projects. This diversion o resources take the slow road toward their fate. A pesticide sprayed on a
surely has come at the expense of the economniié ¥<ll-being of cropland, for exampl (1) run off the surface and into
the city. The flood threat is also manifestm city’s his streams and rivers; orize and return with rainfall; (3)

, its arc absorb into veget r consumption by animals or hu-

mans; (4) leach ¢ e soil and enter the aquifer; or (5)

cal geography, vis-a-vis its physical
tural adaptation, its real estate values,

poorer blacks lived closer to the fl one riv chemically bre

n into other compou epending

n thes on a multitud®of factors, most molecules rade over

tween. Today, manmade levees walls fo single time, but at me will eventually fin way into the

most significant landscape featu the regi ng high Mississippi. Once riverborne, pollutants y binding to

above all surrounding deltai idents to sedime les either suspended or ed in the water

ainst what colum the bedload. For thous river miles from
o the system to the b the New Orleans
tan area, a pollutant mw is at t of
arver sediment flux, chem~d flow of the
ippi River. & *
ew Orleans’ potabl ality Whously bad

il the early twentieth So foul
d it

the local layout of the land

now look to its e
Lake Pontchartrain and ini exico as the me

premier flood threat t would rise with t

the force of a perf; hurgi pour into the
New Orleans to .

With the fl aining threat posed
by the Mississippi River is its r pathway of pollutants

piped water

ers to “drink

1854 that a German n er urge

gathered fro mile watershed and us no water—drink beer!”’* Most peopl d the problem 9
ered past N S t, or contaminant, is a altogether by resortin cistern-col rainwater, until ¢
foreign (or sul rance that registers del the municipal syste finally in 1908 and the
ous affects upo conomics, or human Mississippi River the exclus y source of the city’s °
of the rwer-influenged region, including its estuary. As the potable water. J from ci spapers, New Orleans

jor| h of the river, New Orl ears awoke slowly ¢ hreat of ippi River water pol—~
the c t is dumped, dug, ero ed, lution: artic n numbered four in t

ugh- 1930s, se
Il port in the early 1

the 1950s, then explo
d lake pollution hit the
ed fifty-two articles ab

, ed, manufactured, and pa

q,

ing downstream” is a f:

n upon New Orleans is multiplied by pages ( amistently. One
interland, its dependen| v on the Missis- cal wat utio

n in city papers in 1960
tion 96 percent of the w: n the river. alon ding rd orts@dn “a sea of black crude oil ng
urce of the problem— uge Midwest- dow. ississij fpsirt r toward New Orleans;” use-
il usir sses to morning cups if it ends up in ating experience to drink this water” after Esso Staritird Oil
m the% pi, it will eventually bf&rleans’ problem. phen river in Baton Rouge, and the on-again,
nts may be grouped in verlapping catego- ain clos Pontchartrain Beach d ke pollu-
that can cause health s and those that dis- . Mug ! of the river pollution in the 960s came
r system functions. Am ose affecting the healt' m chemi d oil spills from river , exacerbated

Q of humans and other species

ticides and petroleum products; inorganic chemicalgyi breakdo

cold winters (which di ed biological
the compounds) and }pw river stages (which

anic chemicals such as y part

ing metals and acids; tious agents such as bacte m ilution)."® News repo itorials, and politi-

nd viruses; and radioac terials like uranium. P cal ¢ s both reflected and
ants potentially alterimsystem functions include c@

ed increasing public

about the threat of wat ution. Over the next
ents such as nitrates, a ium, and phosphates; similar sentiments na ide led to the formation

e d 4
ity; ~vironmental protection s at the federal and state

system; waste and debr, ;
5.5 Regardless of affec&utants Is, passage of the Clea ater Act, and countless other
1ssissippi watershed in tw: . gislation and regulatio at reducing water and soil
urces, such as sewers, i ollution. So great was t nge in public opinion and leg-

biota nonnative to

and temperature
are released into
released fro

and waste uents, generally flow d islation in the latter twen century that one tome divided

bodies ( or otherwise) and toward t

New Others, in much greate 16 Die Tiigliche Deutsche Z ,{ :ptember 23, 1854, p. 2, col. 5.

from non-point sources. such as farm estid 157 “Mass of Oil in River P oward City,” Times-Picayune, February 2, 1960,
1% > p 1; “Water Mains to ed Today as Improvement in Taste Grows,” 7imes-

herbicides are sprayed, cities and ere polluted rain- Picayune, January 15 ,) - Number of pollution articles was tabulated through

water runs off. or fields and fore acid rain falls, and the “ Water Pollution” of the New Orleans newspaper catalog (which covers

Sy bl

articles from 18f ), housed in the Louisiana Room of the Main Branch of
the New Orlean ibrary.
' William P. Cunningham and Barbara Woodworth Saigo, Environmental Science: 158 “River Pollution to Vessels,” New Orleans States-Item, February 18, 1963,

A Global Concern (Boston, MA, 2001), 449-55. p.1 m

»
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g Low Miles of the
ISS] pi River

he hist¢ 'y 0 water quality managegent 10 two eras: from
ancilps tiics to Earth Day 1970, angi i that symbolic day
afmvarc. " Whatever one’s judgen:
fate ©ality at New Orleans tod

asse. Mits safety even as environ;

of Mississippi River
—municipal authorities
statists sound alarms—al!
would agree that it is far bettei tha' it was a generation ago.
ccording to the Natural Resources Defense Council, ghet
ser ted “key contaminangyremain cause for concern i
Néw Orleans’ tap of Miss_ o « River waters:'
e Atrazine, an organic gpllutant used as a weedkiller, wae
“n'istandard in 1999, but fa  ece

oplands (including local stigl ine)

tected locally at the ni
declined. Sprayed g

at levels of 35,00000" s/ per year, atrazine can dail ge organs
=s tnat thié

and possibly caugiyancer. Recent research indi

herbicide, prod ¥ d'cntirely in nearby St. G{ «ie & d used
internationia: s one of the world’s mostgmould agricuf
* ¢ docrine

tural appl  hions, may also disrupt speci

1¢ in the mis-transmission aShormonal sidfls
L1

tems, ré
and possibly sex reversal and other repi dd ive prob:

» Vladimir Novotny, Water Quality. Diffuse X' utitand Watershed Management
(New York, NY, 2003), 1-10.

10 Natural Resources Defense Council, 156-62 wealst Vieade, Contaminants in the
Mississippi River, 1987-1992.

" John McQuaid, “Something in the Water,” Times-Picayune, January 26, 2003,
p. 1.

e Fecal coliform bacteria have been found locally ™l small
20-2001. While this microbial contaminant
tos¢llis not a ¢ nce 1 at the levels detected, it pic ®nce “may

U ities in 4

nilicate son(? regrowth of bacteria in the wac ymains after
‘e water leav Bche treatment plant, [whfhj nay allow dis-
ease-caug i1, Wthogens to subsist in pipes:
e Turbicit W cloudiness) levels, another potential indicator
limit in 2000-2001.

ith the waterborne mi-

of gal .c s, nearly reached the EZ
Turbu
crf vial\disease Cryptosporidium, |

rter may be contaminates
“.cl can pose a threat to
pc ' with weakened immurn. "stems and was detected in
! amounts in local tap wa wiz 1998.

guirsenic, an inorganic polutant associated with industry,
mining, and now-banned_nesiides, as well as natural geo-
togical processes, has bed | dc bcted at average levels of under
one part per billion, belov."£PA standards but still possibly
posing a cancer risk.

e Lead, a heavy nf t({vith serious adverse affects on the
health and develon1iiiiit of young children, leaches into tap
water through fof'¢ faucet corrosion. Levels of lead in the
Mississippi River &0 New Orleans are lower than those of

most major [ ti:s and because the “hardness” of local waters

1422 Natural Ref & ega Defense Council, 157.



Z :
Riverine New Orleans ¢ 85

fortuitously tends to prevent pipe corrosion rleans is and other vessels, zebra mussels entered the Mississippi River
generally in good shape in this regard. Lead-t id paint on system and diffused to southern Louisiana, causing
old houses, however, is a major health co as it is o millions of dollars age by encrusting utility intakes
bridges: when the Algiers-bound Cr Conn and other industri municipal infrastructure along the

river."® While ¢ 1ssissippi as a waterway has served to
diffuse Asian c

caused a spike in tests for lead at po ownstreﬂ zebra mussels, the rivi shipping
Hundreds of other pollut w in the MSssissippi route has en the introduction of hund other ex-

River past New Orleans at lev low en pose otic species, ntentionally and accid Among the

was repainted in 2002, paint chips fal

minimal threat to humans—but ecessar ther liv- more infamous accidental introduction the Formosan

ing things or to the ecosystem. Consider thy excessive nu- termite, ans of wooden shippi ttes brought in

trients in the river, derived from nj and phos- from a during World War II. san termites are
phorous used on Midwes as w‘l?rban runoff, the ew Orleans homeow. drain of $300 mil-
sewage, and animal wast application of 1 mage and control effort ally in ; and

fertilizer helps make t
most productive agy

flow out to the exico,

growth in the ter layer

: io
ser) Jasin the world’s a/rious threat to two of New s greatfys tret fires: its
~ients eventually trees and historic arc&cture. A nnative,
ey stimulate algae aegypti, had a far deads ct: the Ye ever mos-
atop the heavier salt to, probably introdu Africa vi ships arriv-
waters of the gulf. , die, sink to the bot- g up the Mississippi Ri olonial Lo ¥ ina, killed ap-
tom, decom er is regularly mixed, de proximately 100,000 Louisianians be 96 and 1905. 9
plete oxyge IseClow two parts per milli Invaders of a humaysort have re the Mississippi ¢
i i E River an Achilles he m
T O

or killed, creating a hyp e New s area since 1699,
once a rich fisheries res@ when Bienville de e English Carolina Galley its
ustry. mission of colonj rench L a. The incident ended
000 peacefully and | ind onym “English Turn”~
s it taught future New O
hical situation that bles
oxia reaches into Lake artrain their city als and gave them convepd
ans of t issippi River-Gulf Outlet -GO), a passa; e English wi urn in 1814 and 1815,4 ea

#@ation cavated between 1958 A1id 1968, which ing the natura ther than sailing its wa
yriad environmental pr . again

Orlea s &' Suffed the invaders, this i ith
of pollution: muc ding —English blood. Con#ivil
gion by means War, the strategic position of New Orleans and t issis-

<

isiana’s billion-dollar fishing ind

n nner- and mid-contin
Mississi# »i birdfoot delta westward
Someti

ider 450 a more unconventio
iol of species not native

sippi River. In the 199

»

m of species of Asian ade t targets of the Union’s *
sea o control vegetation i as and Mississippi circle an e the Confederacy. Th
into the Mississippi war (M ), and when the last C

escaped and made th
stem. At first they spre th, causing concern uply Ids on t sissippi surrendered at

Q stream for their competition w° Hudson 1863, the end was ine

ive commercial fisheries e. The mouth

for their hazardous tendency to leap out of the of the Mi{ ¥sippi was guarded againgt German U-boat in-
rd surface disturban uch as unsuspecting boate fil ring World War II, an 42, the war came
They also spread south: ing 2003, a local fish wit -five miles of the mo the river, when a U-
netted fifteen specime ighead Asian Carp, a na ‘I:Qk the Robert E. Lee p emighter and later itself
China, in the Mississi troyed. During the rror in the early 2000s,

er by Kenner."” Soon, n-
ar downriver as the Mississi nd

%rities identified New
ains to be seen what e ical and orist infiltration,'¥ for
newcomer poses to the tlean d its river accessibility.

vasive carp were fo
Atchafalaya deltas.

economic impa

as a “top 10” target for

h its target-rich environment

phisticated security devices

area, but it is that it will be less tha river- ow being installed on ng containers and port facili-
borne invaN@ies: zebra mussels. This arf’'bea m ties are the modern-day cquivalents of the nineteenth-cen-
lusk firs ed 1n North America in 198 eans of tury masonry forts standing vigil along the river and adjacent
last wa harged by oceangoing ve pon arrivi marshes: bastions those who seek to exploit the riv-
the Great Lakes region. Spread further ching erine access to t rican interior, by means of New Or-
leans. It is no ¢ nce that, prior to September 11, 2001,
15 Sarah M. Bloom, “River Contaminated wit Le: ge Work Halted; Investi-
gation Ordered,” Times-Picayune, June 9, 2 , “Nonindigenous Aquatic Species,” http://nas.er.usgs.

1 U.S. Geological Survey, National Wetlands Center.
15 Aaron Kuriloff, “CARPetbaggers: The Appearance of Several Species of Asian 7 Michael Perlstein “Top 10’ Target, N.O. Mounts a Defense; Local Security
Carp in Louisiana Has Scientists Worried,” Times-Picayune, June 23, 2003, p. 1. Chief Provid date,” Times-Picayune, September 11, 2003, A15.
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: IS
the last major foreign attack on an Americ occurred
e Battle of

on the plains of Chalmette on January 8, 18
New Orleans.

OT1HER ROLES

Roles played by the Mississipp&olitics,
engineering, and culture under.

geography of New Orleans. Pc @D the river

interest in the region from colonla:

ers, each seeking to control t

sole access ro
American interior. The rive i

among states,

rds, and a litany
of smaller politica

network paysjindirect homag

e iver: the French arpent
.% perpendicularly to th
t ississippi on to the

hich the urbanization

system, use
river, passe
ometry of es,

s expanded upriver. Th

cess conform

unseen 9 percent of the population 99 percent of the
time, er neve exerts a formidable i on
localgmplture, as a ing feature (“riverside,”4 goriver,”

“dd il er”) em

ed in the local lexicon, as on in
. <« .
stories, and as a “geographi sycho-

' SS songs

1Cal barrier”( ®/ieharating the more prosperous and famous
as. Bank fr oft-spurned West Ban
The issippi River’s most import to the city

ich pass 6,000
r loading near-

its eco one, as a conduit thro
vl sels ver year, with 2,000 d. 1
i tons of cargo at the P ew Orleans. It is
busiest port in the nag t easily ranks first

bined with the nearb r Road-based Port of
ouisiana. The Port ofa rleans alone supporgy
over 107,000 jobs, spends $1 n per year, earns an ad-
ional $2 billion, and contributes $231 million to sta
rs annually.' Relatiy, ortance of the river and po
o New Orleans was eve er in the past: most, i
close to all, of New Or, spectacular wealth and me
rise between America i

1861 can be trace
sugar port and lat

a
andler of coffee, tropicgit, and
as New Orleans enjoys ent ad-

n the Mississippi river,” e New

bulk cargo. “So

loc:

vantages by

Orleans BeNG, “so long will her com céiitinue
be aug , and her property ensured. townho
of the Quarter, the mansions of arden Di
and most other vestiges of an opulent erive

1 Michelle Krupa, “Aiming for the Green,” -Pid une, April 27, 2005, A6.

w U.S. Army Corps of Engineers Water Reso pport Center; Port of New
Orleans, Navigation Data Center, “Tonnage for Selected U.S. Ports in 2000,
http:/lwww.iwr.usace.army.mil/ndc/wesc/portname)).hem.

n in 1803 and the Civj in »
iver-related activity, as tl yand
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150 and it is these historical

-million-plus visitors come to see.

“superiority of nature advantages,”
actributes that the ci

Perhaps in the futu ississippi will serve as a conduit

not just for cargo ata, as it offers a convenient distribu-
tion system for ibers and other circuitry of the infor-
mation age.

Volumesggiay also be written on the cu nfluences
of the Missi

as a cultural conduit, drawing immigran en, and trav-
&/Tississippi Valley and Orleans, and
that injected a cosmm:v open-minded
into the port city. It ought rural Ameri-
Kentuckian riverb auw the ear s to
ated slaves later in theN, dow e city,
many of their desccnd&remain. l‘%md—the—

, city-of-strangers chasgmmse , couple
@ the city’

lar in to

iver upon New Orlea river served

the sense

tion for the

hysical isolation, helj
affish and the rowdy, ano urism indus-

try. Bourbon Street is a direct descend is reputation.
ississippi River

At least for its first wo centuries
also diffused New s cultur,
merchants with t ney and citl_yis with their world-

ardly, sending its
view—and their, age, musi food—to points up-
river. The natur agnitu is diffusion awaits seri-

ion of jazz spreading “
example, is oversimplifi

railroads, p

e river’s ability to diff

and r

sical cu ver the ¢ of the late nineteenth
twcne‘enturi ees some Crescent City
istics er citi lower Mississippi River
whole, New Orleans is more noted for its distinc
terlan r its contributions to it.
ellum i ew Orleans played an i
culture g economy of the South by m
sition. e sobriquet Dixie prob iginated from
he locamn) dollar bills, issued by a Orleans bank
and circul throughout the river gegion, symbolizes the

er
cigy ce upon the valley in \‘
t

ury, he role of the river as t ural pathway.

ad far super.

from
ertheless, in

ial role in
its riverine

ly nineteenth cen-

9

OGRAPHY OF

ust as Dixie is disappeari m the American lexicon,

Orleans’ influence u the South and nation, too, is

iminishing, in proportios
nej can life. People no longer travel

e declining importance of
he Mississippi River in /
the river in significant nunivers, nor had they during the en-
tire twentieth centu ailroads, interstates, and air links to
major hubs (not to n telecommunications) diffuse im-

measurably mor ¢, in all its manifestations, than does

Mississippi, as important as it remains
ing system, has long since relinquished
ccess to the Mississippi Basin. A century

ne 10, 1836, p. 2, col. 2.
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and a half ago, a Mississippi cotton growerlo * JLouisiana
sugar planter had little choice but to ship his [ fvest on the
river through New Orleans to reach its bfyc , fhus enrichime
the city in the handling, marketinggand™ ¥ocessing ¢ [
commodity. He probably also used the " pr to gde mpNew

Orleans to conduct business, meet ¥ . financiei. Wand nis

children to school, socialize and wain, and bugesupplies
for his estate. Today, a cotton ¢ \suga producer| 45 | umer-
ous shipping and handling optionc™io get his geminodity to
market, few of which involvg either the Misissippi or the
Crescent City, and might gniihneed to cgme o New Or-
leans for a trade show or coisention—4) i~ {ew Orleans’
Mississippi monopoly began 1o falter aggari;“as 1825, when
the Erie Canal gave thf Fagern Seabg: rd I aterborne access
'. By the 1830s,

of westerr prouce traveled on the

to the western from¥ier. . re canalsfallo.
“an increasing percen:

canals directly t6* s Fast. Newy Dricins’ share of the total

western outppt was decreasing bucne tremendously rapid

rate of growt. © king place in /¢ & licultural West concealed

]

New Orleapgpdeciining gpsitic 2! Getting a shrinki]

share of a d xm< ically ¢ win} »ie, New Orleans lulled ig
into complacency, over-ao I ding on the Mississippi [f =1

and failing to develop back-up competitive advantages in

indust w(ir 1 the late: " pnsportation technologies@mamely
railrguds.“Competiti g om railroads, rising fraff yzero in
18 2 ti 9,000 m# -s of railroad track in 1850.«m.1953,000

philes n 1900, fimshei’eroded the city’s once-ex ted destiny.
*Vhcieas waterl 9 n - transportation moved nearly all freight
in carly ninementii-century America, only Zout 15 percent
. intercl W onnnercial freight moves on_in:)d waterways
loday; thegest s handled by railroads, ¢fug¢<d) pipelines, and
ircraft.. © M ny factors explain N O:080s” decline from
thedlepdv Visions of the early ninetegt ii. Intury, when pun-
digmnd pontificators predicted thag i ity would someday
nl' 0ng the richest and most® yportant on earth. Chief
amie. Wthem is the simple facyg@@ its riverine raison d'étre
despite its magnitude and mag 64 nce, is much less critical
the nation than it once was. New Orleans today maglt
vic, Jed as a grand and splegiid, vestige of an economic geog,
raphy that no longer exist
The bonds that ligkeNew Orleans to the Missiso,
River are fewer and viifs  than in the day when/1 " Wica
depended heavily off Syterborne transportation. Yat a_ wivey
of the great river fion e levee at Jackson Squarl weely fails
to convey a seng@ ' awe and reverence, like thi held by an
essayist in 1866

In the rives W'6—the majestic river—lies thas® ! of pow-
er, wh the nighest beauty, for it reaches { = su' lime. An

eart) sk dow of omnipotence and eternity, ir ro..con as it did

5t Merl E. Reed, “Boom or Bust: Louisiana’s F© 1ofz During the 1830s,” in 7%e
Louisiana Purchase Bicentennial Series in Loui nal_ 1.y, vol. 16, Agriculture and
Economic Development in Louisiana, ed. Tho A_P “nel (Lafayette, LA, 1997),
13.

' Smithsonian National Museum of American History, America on the Move Ex-

hibit, visited February 19, 2005. Freight data are from 2000.
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ages ago in the unknown past, and it will roll on in the same
grandeur until time shall be no more.'

Epilogue: Kati:, assault on the coastal wetlands will

force managers tf"" Waluate earlier plans for river diversions

sible radi-
cal strategies £ ohfes largescale crevasses and leveeff penings, al-
lowing for f.
some protection, from the next storm. But o
the cost
have bt

and siphoning. i iew situation may rendey pé
1d cheap wetlands restort i Wand perhaps
would come at
wigation needs and the hyl i Wommunities that
aqrt of the lower-river landscap ¥ nce colonial times.
Mississippi River played a [Cic ghound role ghyxing the

drar wat Hurricanes Katrina ang Rivi e storm si g from the
@ FotMexico arrived almost exclus. Wy via lak. Panicnartrain
ane_orgne and manmade drail e and nav. Wian canals, not
Mississippi. But the riva

nmer stage of about foil feet i nearly six| el | et above nor-

Sweul from itsgysicaly low late-

mal sea level—practically fiooSrage—angsniued over laterally
in parts of lower Plaquengines Parish. In I\ w Crleans proper, the
Mississippi came to be see s a sort of rivers,.e refuge: a destina-
tion for those wading ¢ ¢ of the delul > [0\ ead toward to reach
dry land, a place for rescucrs to dockgher vessels for a safe night’s
sleep, a source of £.eiodately need” 1 pn b water, and a possible
route for futulg.eve N.tions. Aftex.onc Wyedred years of sprawling
outwardly rowar We lake ap: tnedrained marshes, New O

leans may . _Slaok back tog e e, reconstituting the crescd

shaped city and giving its hisio. tal moniker renewed megfine.

30 T Mississipp? “wNew Orleans Times, November 23, 1866, p. 3, col. 1.

This computer-gene' a, .d\perspective of the birdfoot delta of
the Mississippi Rive s dically exaggerated forty-fold for vis-
ibility purposes, »7as aeveloped from multibeam SONAR-based
water depth da' 3/ ¢ abined with LIDAR-based terrestrial el-
evation data. The ¢ itinental shelf appears in the foreground.

GIS processit s author based on data from C&C, Louisiana
Department. 5{ Natural Resources, and University of Louisiana
at Lafayetta






