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: 1 )

The coastal and estuar inc zone is an area of h i gh product iv  it y in
the f i sh  and u~ u t !  i i  ft resource . The un i quc cia’ i ronin ent nh i cli it pro —

v i  des has been developed and ma ir i t a ined  throug h cer itur i  es of t l in e b y
t h e  mass ice volumes of sediment —laden  fresh wate r  t raiispo rted b y the
M is s i s s i pp i and its d i s t r i b u tar i e s .  The hig h produc t iv i ty  der ives from
i t s  role as a comp lex bionic whe re fresh and sal inc  waters  in te rac t  in
a physical se t t ing charac te r i  :cd by 1 ow l and masses , shal low open —wate r
areas , mid p i’ol i l ie  and hi ghi y var ied vegeta t ion . Its fu ture  v i a b i l i t y
in the f ish and wi ld  I i  Pc resource is dependent upon what n i g h t  he cal led
a dvn ain I c ne ar—e qu i 1 ib r iu in ; I .e . , a r eg imen of c c l i  cal ch~uige in  Porn
and conf i guration which nevertheless  leaves t h e  essence of the :one
itself unchanged .

The coast a l and es tuar ine  zone is  current l y m arked by chu ;u ig e wh icE
i s noncv c lic in  na tu re  . I ~~ ri ~‘ed of i t s  sedimentary iminu t  1w ~e elect ionof f l o o d  cont rol and n a v i gat ion improvements , i t is  s h r i n k i n g  in s i :e
I)epri ved of i t s  fresh w a t e r  input 1w the same works , and subj ec t to

m yr iad factors  which t end to muo di lv the t i d a l  rer i n iens , i t s  water  chen u—
istrv is be lug a l te red  as average sal  m i t  ies in most areas r i s e . In
the absence of measures spec i h eal ly intended to moderate current pat —

t e rn s  of change , cs tuar  inc p r o d u c t i v i t y  nay be expected to progress i ve l v
decline .

-\s t he above su ggest s , wnong t h e  import ant  needs for m a x  i i  : i ng
es tuar  in c product i vi  tv arc i np lm ts of set! i nient and fresh w a t e r .  I lowever
t lie on ly  pract  i cable means of m t  roduc ing sed i rue nt in t la r un s si ye quaii —

t it ies rcqu i red i s  through d ive r s  ion of  r i v e r f l o n  . h ence , tou t e r nuli st
serve as the vehicle  for t ransport ing the  se d iment  re .lui red . I t  i s
appropr iate  , there  lore , t ha t  the needs of the estu :i r inc  zone , both as
to sediment  and fresh wate r , be expressed in term s of r I v e r f i  ow .

PI I lh n~~l ,

‘flie pu m i m os c of t h i s  app endix  is  to p res ent  ~tn a t e r ’  i e t u t t ~ uead s
for pm’ e~~ r~ ing  ,uuu d ; or  e iu i ~a uuc  i l u g  t iut ’ coas t a l  tno e s t h i a i ’ i f l e  ih n i h 5

P a r t i c u l a r  re t  e r a luce  to produc t iv ty  at  f i s h  u u u d  n i  L i  i t e. l ie o I R

p r o v i d e s  v a l u a b l e  l i ab i  t a t  for  t ile co imumu e r c i a l  l y uun ~ u i t a l u t  u n u i ’ i i l e  P°P 11-
l a t i o l l  daj a u u d a u u t  on the e s t u ar i e s  for  a port  i on of t h e i r  i i  Ii c y c l e .
ftc zone a lso  pi’ v i . l e s  one of the  m o s t  in ip or ta i l t  \‘~ i i l t c r l u u g  a i’ eas i i i  ia
\ l i s s i s s i pp i f i v w L i  I i  w a t e r f o u l and other u n i g ra t ly hi  i’d sp e c i e s .  h u e
mn , u i i u t t i u a i l c e  I w a t e r  qua l i t v  311th qu aiu t  i t v  i i i  t u e  w i n t e r i n g  a reas  is  -~~~

L— 
~~~~~~~



.-~ nece ssa rY to meet U.  s. rcspons i h i l i t y  unde r provi s  ions of the Mi gratory
Bird  l ’ rca tv Act of 1918 between the U. S . and Canada . ~

SCOPE

- ‘the needs P r e s e m u t e d  in t h i s  appendix were developed under the
l i m i t a t i o n s  of ‘data c o l l e c t e d  for the most pa r t for other purposes.
‘i’lic comp lex p roblem of e v a l u a t i n g  thi is estuary is accented by the
lii :uitcd knowled ge of env iroiuncii tal factors affe cting p roduc t iv i t y  and
the nianner of u t i l i z i n g  these factors to create opt inium p roduction of
renewable resources . Furthermore , the science of ecology is in its in-
fancy and , in its current  s tate , doe s not penni t  fon ’nu lat ion s  in the
prec i se  mathcinat i ca l  t cnns chia r a c te r i s t  ic of eng ineering and othe r
i 1~~s ical  sc iences .

RL LA’h’I ONSh I I I ’  10 011 hE R API’ENi 11 Nti S

Back ground m a t e r i a l  for  th is  appendix is ~ resented in Appendix B
Economics , and Appendix C , Reg iona l (:1 ima to l ogy , I I drology , and Geology .
This appendix concent rates on problems amid needs nh i cli are t in i que to
the coastal and es tuar inc  zone . Those r e l a t i n g  d i r e c t ly  to iotte r sUp—
ply , water  qual it> ’ , r ec rea t ion , f i s h  and ici idi i Pc , flood contro l , n a t u —
m l  env i ronment , ami d othe r resource needs are conside red un der those
funct iona l  headings . Because the needs presented  i i i  t i ~ is  appendix  are
to prcse rye and enhance t lie zone , they must  be used along id t h u  the needs
iii  other categories , mu u i i i  othe r areas , in comparing t o t a l  Lower M i s s —
iss ipp i Reg ion nceus n i t l i  t o t a l  Beg ion resources . For i n f o r m a t i o n  not
cove red he re in on proh i lems arid nccus iii t h e  coastal  zone , the reader is
directed to other fuuu ct  io iia l appendixes .
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R E G I O N A L  S U M M A R Y

I)JiSCRIPTION OF TI 111 COA~STAL A\i) TiSTIJARI ~E IiNVI RON~~ iNT

Phvs ical

General
~~flic coastal and estuarine zone comprises all of the area of the

Lowe r Mississipp i Region that would be inundated by the Standa rd Pro-
ject  h urricane with all exist ing and authorized hurricane protection
works in place . By de finition , the coastal and estuarinc zone is
located to ta l ly  ~‘. ithin the State of Louisiana and includes only portions
of the land area of l~ater Resources Planning Areas (W1~PA’ s) 8 , 9 , and
10 ( f i gure 1)

The zone consists of the lands and water areas bordering upon the
Gul f of ~~xico , including the many sounds , bays , lakes , rivers , bayous ,
and other bodies of water.  The areas adjacent to the shore l ine are
gene rall y composed of very low marsh , natura l levees along exist ing and
ab andcned streams , cheniere s , and isolated barrier islan ds . The predom-
inant r ive r is the Miss i s s ipp i and , Lake Pontchartrain is the largest
lake . The total  lan d area in the zone app roximates 1. 6 mi l l ion  acre s
or 7 percent of the Lower Missis sipp i R egio n~ I th i le  not a part  of the
zone , the of fshore gul f out to the 100-fathom curve is , in e f fec t , an
integral part of the estuarinc ecosystem , and mus t be so considered.

The coastal and es tuari ne zone has been forme d 1w the deposition of
sediments from the M i s s i s s i pp i Rive r and its distri hut aries during the
last 6 ,000 years , and 1w the a~ t ion thereon of the wat er s  of the Gul f
of ~~xico . Approxi mate ’uv 1 ,000 to 5 ,000 years ago , during the Sale-
Gypremort stage , the M i s s i s s i pp i act ively  began to deposit large quan-
t i t  los of f ine-grained sediment in the coastl ine of WRP ,-’\ 9. Some of
these sediments were transported westward by l ongshore currents and
deposited beyond the l imi t s  of the delta proper as mudflats  along the
western coastl ine of \\ ‘ RP\ 9. As the mudflats  grew , ma rsh vegetation
began to dev e lop and the process of coas tal buildup was i n i t i a t e d .
About 4 , 000 years ago , the M i s s i s s i pp i River shi fted from the Sale-
(vpremort course and began bu i ld ing  the Cocodrie delta 1w depositing
its sediment w i t h i n  WRPA 10 in the v ic in i ty  of Lake Pontchartrain.  With
a shif t in deltaic deposition from central to southeastern Louisian a ,
compaction and reg i onal subsidence became the dominan t processes along
the western coast of Louisiana . Furthe r , as a result  of wave attack ,
beach deposits  began to accimiulate and the i n i t i a l  stage of dieniere
deve l opment began . Approximatel y 3 , 500 to 3,800 years ago , the Mis s i s s i pp i
Rive r shi f ted i ts  course westward to the Teche course. Granular mater~ aI
was once again deposited in vast q u a n t i t i e s  along the centra l Louisian a

1



- .  ‘ ‘ ‘~~‘~~ -‘

s h e  re h u e , (1~RPA’ s 9 aid 10) and t1’u~ do 1 t a began a d v u u u c i n g  eon a rd i i i
the a rca of he  rrehonne I’ai’i shu . As dur ing the 5;u h e  — Cvp remo rt 5 tagc
nest  a i’d pre v :m i 1 1mm , I on5si a I t  c u r r e n t s  carried some imma te 1’ in !  5 t tiward
the n e st  mmd d ep o s i t e d  t u ’ u  5 m t m d f l a t s  a l o m u  the shore ! in c  of hld ’,\ 9,
c r e i t  i m u g  s t  r ,’uuded heaclics a r “cheni er as ” , as t l i e>’ ire  I a med local  lv .
bli i I c g_ ’rmt’ i ’:u l coast al ii ‘ i d mu:  was occur r ing  in  cent ra l and u c e s t t n i
h , o u u i si ~uia du r i n g  the I ce l i c  sm io~’ , tent m l  d e t er i c m:n ion of  C lie ( ‘a c t d r i e
~o 1t o i c  um ~u ss n i , - o c c u m i r u : u a  in  t h e  miom lu e a s t c n i  p a r t  of lVl~i~.\ I C ” , u i e : u i ’

l ake Pontch [i m ’t 1 i n .  \pp i ~ i mate!’ , 5 (1(1 years ;igo , t h e \ti ssissi np i
Ri ve t’ ug a in  shi i ‘t 1 s e~ u rse to occimny time St. ft min i rd ccii rse m d
be gan leve l c~p ing a ya~ dcl  ta in  1fRP A I I , e x t e n d i n g  from the em i t  r u
v i e  in i ts ’ ~~i’ i l i ’ i t u i  i , u  die L ’ , i s t a , u r d  hi t  a the gui1 I beyond t h e  c u i r r e m u l
p05 it ion of t h e  l i , U i 5 ~e lent ’  Is I and e r eump . Approxi umm a t c l v  1 , ~00 \‘t ’i I S

a g ,  t i e  ‘‘ m s s i s s i p 1’i R i ~ ’cr m , ’ . u in ‘d i i  f t e d  i t s  course n es tw: i rd , c :umis  i n s
t I l e  L. a  ‘ i i u ’5 ’ ,~ ~ic I :—u ‘ beg in  i i i  1 d i n g  and the shore limit’ , in C a vi ci i i  i t ’ ’
of I , i t ~~u u i ’ ~ i ue aid ‘ 1~~u ’ m ’t I o n uui ’ I’ u r i sh a s  , i advance se iw u m ’ h .  f t t e r i o i ’ i t  i i i
of t~ ’N il ,ui I ’ -i ~~d ‘ m c  nm a rd  l e l t u  occurred c e u u e u u u r e n t  ly  w i t h  l i t -  b m m i  Ida:
i f  h e ’  I.a fou ir c lme 5k ’ . . I i - ’ B u d  ii and C l iamid e l eur  i s l a n d sm’ oumn ’~ rea m -a-

1 l m t - , ‘ - t , i : e  in  h i  t it le ~Iest m u m  t : u i  r e su l t  u s  from subs dance beh ind
t i m e  o ld  siu - ;  al inc ,um l u en rk ing of the ends of muune m a i m s  o ld  di s t  i’ i l u i t  ar-
ies. Si \ In u i .  n “c- i  S I t n - M i  ssi s~ ip p i P i ye r imh: indou , e h C lie I i  -

t m i u ’ 5 ’iue :- ‘ i u m ’ ~--~’ in  t R am ’ f ut ~ present  c a u um’ s e .

li ~’ n o t t i r , u !  m:mi i r s iu es  ( l u - u i - c  1) c uumpr i s e :ihout 51 .nb aeu’ c~ mit  of  t I m e
1 !L~ . I T e l  in  1 ft C o ,N t  , u a : :  a - - tam m i m i c  : :ouue . h it’ inn rshes ex t  t u i I a I r i nd
h ’roni the Ciii f of k lea or a ~h i s t  , un c e  e t n t t ’ u 29 lOS , 55 m m les. ‘li e

m i a t u i ’ a l  : s u u : h t s , as ~it l i : i ed  hi ’ C1 i- ib m ’~’eh 1 / 
, c o u u s u s t  of l an d  cove red by

: : i u - ’~~ - t ” 5 t - \ i ’ i ’ t , t  i a .  I1ic ’~e i m’e 1c:~ hy in g ar eas , u i s u i r i h l y  less t i a u i
S t e a t  u ~‘i e ~~u ’ i uim ml u e  H ill St’i leVe l , Inn I t  w i t h  scdi” i u t s  depos-
i t  ad ~ li e ‘a s s i  i :~~ i R i ie m ’ aiid , ’ a r  ft I o u i s s u m a r e  e m i r i ’ t u m t s .

l an d a l t e r  i t a r f u c c  u ’c l i t t ’5 t i  the  l e n c u l u  ~i f  sha i ’e l  in c . The land-
a u  t i - i m O  Cr  I let ’ s i m on’uu iii t u b  It’ I camp r i  st’s t a t ida ! short ’ ! inc below t t u e
diii I liii u’ ico i s t a l  \ t e n -  m~~, ~~~ ,55l rum h a s  i n  l e n g t h , whic h  app r o x i m a t e s
t he l u n d n r u r d  heimu u~u , ~ry -i f  s . i  d Ru i d s .  I n  e m i t  n i - I  , thi t ’ m~t m I  I - sh o r e l i n e

l u r i ’ ~ a he a t h  of  on !>’ 501 m i l e s .  Oie l e n - t h u  of  u m i t e r f : m c e  i s  a s i - n i l  f i c , m ; ~ l
h ’:uct  ‘ r in h i i i  o u t ic i t  1 p u’ dmi ct  i vi  t v . Flue ‘c rre ho nn e’ Id r u t i r i  a e s tua ry
I o c , u u ~ ’d in ‘~l9’ ,\ 19 , has r u m e ,\ t -ui  - i v e  l a i d  i’ i tem i :u t t ’ u’ t :ice , b r ad
sh a h  l w  i mkc ~ and On es , c~ t :15 lix f r i m i ’ iii: sn ,i: - ’gs ,uitl ma rshes , and
p u t t ’ 5 t ly e  b u r r u t ’r i s !  ma~hs . Rcc u n u ~e of  t h i ’s~’ ~- Hu r t r u s t  i c~ , i t  i s
is~ a i ~i t e l  w i t  a h i  ph l i i i a , ’ , i en !  m ath a t I ~~~~

1/ Chabm’c ch , R ob ert  1 . ,  ‘ ‘\ ‘ ,~~ l o t i o n , “ i t  r , , u u u i  sot I t i i , i r a c t c m  i s t  ics  of
— Ti e  j , n i j  5 i ail ,m ‘ r u s h  ml Rt’~ l oll

” , - ii i  I ’ ‘I in N ’ . (~u i I , I i i i l  s i m i n i  ‘~ t it e
I imu I ye m ’s i t  A g r i  c i i i  t i i m ’ . i  I \~~i 1 I “t ult S t :ut toil , l t ’ .

— - 
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‘t able 1 - Land -W ate r Interface , Coas ta l  and I h s t u a r i n e  :onc

__________________ 
M i l e s _ of _ Inter lace

‘N atural L I ~~5~~~ M aj o r
St reaimi and (hut a 1 Ri i’~,,’ ~

‘ Gul l’
P la in  ing Area Banks Marsh Banks Banks Shoreline ‘l’ota l

hRP,\ 8 13 38 - - - 5!

IVRP ,-\ 9 1 , 154 2 , 157 773 75 I2b  4 ,285

lcRl h\ 10 5 ,971 14 ,525 4 , 737 307 ~7S 20 , 21 5

‘!‘otni l 7 ,138 10 ,720 5 ,510 382 801 30 ,551

( :1 im ate
‘Die cI inma te of the coas tal  and e s tua r ine  :one is characteri  :ed liv

mu l~i a inters , hot surrune r’s , and i’d at ive l v heavy p r e c i p i t a t i o n . The
:ive r ap t ’ ~urnu~i I t enmp erm itur e  var ies  l’rom 67. ‘~~° I n . in IVUP A 8 to o9° F . in
IVRP,•\ 10. The average ann ua l r’ reci p I tat  iom ’i vn ii ’  m es h ’rom (uP inches in

S to 02.0 indies in WRP ,\ 10. M aj o r  storms m f l eet ing  t h i s  are a are
ni s so c I n i t c d  w i t h  hur i ’ ic~uies and ext r a — t r o p ica l  cyclones . Coni’ecti ye
th m n i d e m’ shmoa e i ’s  t l uri mm ~ the s u m n e r mm m onths produce intense b u t  h i  phi > ’
1 oca I i :ed ri in I i  11

I ha rm i c n u i t ’s and j esse a t m’op ica 1 s,t o inns generate  t 1 t lal surges wh i ch
i Sc t i d e s  fa t’ in !  and and m ’esul t in t i m e  i nuu ’m , Ia t  ion a I mar sh 1 minds min d

Iou ~ I :uids . Flit ’ hur ’m ’ i  cane s tonu  t i tIes and storm waves cause eras i ic
u t  t ick upon t u e  shi o me I inc . The Stmuitl ai’d P r o i e c t  I lu i i ’ r i  cane t r’mve ii m ìp

mi nm c m ’ it i e n !  t m’;i ck , w o u l d  be mi cco mpmi n led by a l i u m r r i  can e surge o f ’ from
I 1 t - 11 feet in  e l e vn i t  ion near the shoreline and to  l e s s e r  e l e v a t i o n s
i nsho me.

(A

‘A
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Soc i oeconomi c and Cultural

~ ‘ipu1at ion
- 

The co mi sta l  aid e s t u mi r i n e  zone , as defined in this mmppe ndi x
exc l udes met ropo l i t  mm mi rem i s  wh i ch h mm ve a B i gh degree of protect ion from
t ida l floods b ex i s t  ing mm d autho i’i zed hurri cane pro tect ion proJects

h oweve r New C l rl e m m n s , l ouis i amia C 5t45,’\ popula t ion  I ,045 ,809) is the
I mm r gest met m’apo l i t  an m mI ’ e m m Iv  I ~ip m m d l  m icent to the zone .

The 1970 popu l nit  1011 of th e conist  m u and estun ri me zone ant s approx —
immi te l v  295 ,000 c m’ -1. 7 pe rcent of tIme popul at ion  of the l.ower Miss  is  -
si pp i Reg ion . Th i s  p o p u i l m i t  ion i s ni ’oiected to r ise to 507 ,000 h” ’ 2020
tuit ie r the Nn m t i O l in i  I Inco me o bj e c t i  ye ( 5 pe rcent of the I,ower Mississi pp i
Reg ion) min d to  57 - 1 , 300 by 2 020 untle r the Reg ional Development object i ve
(4 .9 pe rcent of the l owe r M iss i s s i pp i Reg i o n ) .

liconomic Act iv i t ies
‘i’he economy of the com us tm u l and c s t ummm ’ i ne  zone is based upon an

abundance of na tural miner a l  depos i t s  , Ii sh anti w i ld i  i Ic resources
and some ag r i cu l t u r e  . Petroleum min d nmitu m ’a  1 gas fields are located
thi’oughout the 1 and a m’ea and o f f sho re in the Gui l f of ~k’ xi co. Na tural
gmis 1 iquitis , suil fur , salt , and gravel  mu mc other’  econom i c mii lv i mportan t
m i n e r a l s  prothuced in the :one . ‘Die agg regate value of m m c m  1 pro-
duc t i on for the coastal and estumi I ’ liC :one inc lus ive  of offshore p ro-
duction ametuited to ove r S I ,070 .~~~ m i l l i o n  in 11)7 (1 . ‘h ue coastal :1m m u ’ shes
bun ’s , mid tilt’ guI I com m ip i ’~ Sc mi ext cut s ive Ii slier— i ’ ‘or both t h e  fresh
u~atcm ’ and euri ’hmi l i n e  spec it’s. A ccordin g to a report B> ’ time ,\ n m t  b u n !
M a r i n e  Fisheries Seri’ ice , bast’ti on data  lou ’ the period 11)1 3 to 19o7
the average a m u m u n I v mm Inc of Ii shi mui d she Il l i sh lmu ’uded in tIme coastal
amid estu ar inc :oimc anus app rox im m mat a le  S i l l  mmmi lii on . The swamps m ind marsh —

es of t h e coastal  zone mire responsi B le for Lou i si ;uia ’ s 1 eadcrs l’m i p in  t lit’
h ’uz ’ i midu st i ’v . ,‘~s reported by the  ConD:icrc in 1 R i Id L i f e  RoaR Di i i  t to  the
1 :1 shi anti l~

’ II dli Ic Stud>’ ol’ the h ,oum i s  lana Coast and time ,-\tcha In lava Bas ii i
dun u p  the 1 909— I9” O seasomi th it’ state ’ s mea t muu d pel t p roduction , it’d
he mu t t r i n  , muskrat , amid raccoon , nas v mm lued mmt So . mmi i i l io n . Sim gmi i ’ —
comic , a jet’ , mu md so~ a n u s  mu me th ’mc p m imic ipa I api’ i cul tu i ’a I c mops , amount li p
I over’ 50 1 .1) uum i l l ion iii 1 t u ot ’ .

Cu t I t i t a n ]  am i d h r s t h m c t  i c Resea aces
~~~

“iT~i 1 s i m u n m i ’ s c u a s t m u l miui ~
[’

~ s t u m m  r i ne zone co mm t a ins  mane seen i c , cui l —

t u r n ! , mi nd e st l it ’ t I c  m’ t ’ s oui mt ’t ’s . ‘h ’ l’ me m i r e n i  i s  noted lot ’ i t s  h i s to r y  mmd
m ’ cm u ’, i ut ’~ I l tJ ri ’a .  ‘l’hc b l l s t o m ’ \ ’ of !, oui s  jam imi mai d t h a t  of the c o a s t a l  amid
e s t u u i r i l I t ’  , ‘ l l t ’  I lma y l ie u i v i a e d  l l i h t  l i v e  u n r m i o r  t im mi e  pe m ’ i ods : (1 ) l m i di u u i ,
( 2 )  I - mt - it ch , 3) “ - I n I l i m s i m , ( - I )  m u g !  ish , mind ( 5 )  \ m : u c r i c m u m . Loch pe r iod
h a ts l e t  t a l u o m i m , t  f i~ h l t ’g nic \ ’  of m u i ’ c h i c o l a p i c n l  m a id h i s t o r i c a l  s it t ’s . I - t m ’

n u l i s t  Lug f . m i 5 -I i co l og i c ;u h maid h m i s t o r i c r u l  s i t e s  w i t h i n  t h e coastal and
e s t i in c  7 : n ~ , ~~‘t \ 1~~ ’l1 d i ,\ I’ , -\ rchic o !ag i c ; m l  mind l h i s t o r i c m u h  Resources . 

-~~ -
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“~l I \ l \ t \ R \  i l l :  ( ‘1 b ’ ,,g~~~\I \ \ l  h h 5 I l I ,- \ l ~~l . \ l  P h ~~~i l - : l l ’ ~1—~ \ \ l m  \ l l r h m ~

I em i~ m u !

,-\n mmd lice j u te m ’ m u T ,emi c \ ’ i’ ui ip arts e’~ t u b  hi  shied i mu 1969 be th e  Con s oh ’
h h n g i m m e e m ’s t o  m’ t S

~~i m ’t  on M i s s i s s i pp i Lii ’e m’ h ’ Iou ~ m ’e~ u i i  m’emnents I i ’  t ’ s t ru m ui ’ i nc
lust ’ in  c ommst m m !  t , o u m u s m  r u m m r o  . Inv e s t  i g n m t  ions  d i s c l o s e d  t h m n i t  e a t  i n u i i m i g
ch a i se  is t n ik  i n s  P l  n i c i ’ in  t i e  c i u n l s t m m  I am id i ’st i m : m r i  m ie :onc in n e m u m ’ I  v m u l l
a t ’ I l ie i mport n it  p h mys  i c m u  I mi n d c l u e m i m i c n u l  an m - num te m ’s ‘ roam i~’hu mc l i  I l i t ’  :omic
den Ct ’s i t s  mum i qu me c l i n u r , u e t  em’ . I - n i t lia r , i t  h n u s  hen na’ n u ’ i ’ u n u m ’ c m m t  tl I :u t
t hese ch aises m e l , m L ’ , iii t i me I i u m g - t e n m i  Sem i Se , p r i l m m n m m ’ i l \ ’  to t h e  m i l t e m ’ a -
t ion at ’ t he t u i’ t’r f ! a m S ’ e m : ’ e m i  ef  t h e  ‘ h i s s i s s  i ’ p i  R i v e r .  I n  t h i t ’ p m u s t
250 \‘cn i  l ’s , m ini m , t i m  m ’o m i t ’h i  t ~ c a m s  t m m m c l  i on  of a A 1 ’kS I a can t m ’ I ilt ’ V n u s t  r u t  ing
h
’

l i ’  ds n i n t h t ’  nra i  tic lis a ~k -n t ’ m i t i , u l le n m t v i  ~n m t  oIl , h i s  i m i c i ’ e m m s i n p h’
Ii ’S t ml ci e l  t he  aye ml!  ~a a I t Ha e st n i l  n i : u ~l Cs t tm n u i i  ic zone . I ~‘:~ m - i i t t !
oh ’ t h e  u i e r f ! o a  a i  t h  I t s  i u i r i s i i m i i g  st ’d I a’m i ts , the mu r e nu , t h i I ’ ’m i s h i  sub-
s i d c m m c t ’ m a i d c r u s m oml , i s y i e l d i n g  to th i t ’ sent a p m i rt of it s  e ’~- t m i t i n u l
sub stmmn cc - I lie m u ! !  u iv i mm m i i t o H i t  a -) by m ’e oan i  tad o~’a i’ll ow lvi i’ cen t m i m i  as
of t i m e . h i s  loss of ‘ n , u m ’ -~h u I , u m i d  n u m ’eni , e i m n u a i n e d  w i t h  the loss of t : i ’
f m ’ as h ic m m i m e i n f l t m c m i c t ’ of ov e r f l ow , i s  n i l  (i n n s t i e  basic c h m m m ’ r l e t  er of
t he , ; om u t ’

~ i t h i ~- m ’  i m ; ’ m’t  , u m m t  s n  l O t ’ of chm nin ge in  the c a n u s t m u l  mmd a sh  l m n u r i n e
:anc is t i  deve l~~ s 1 om t I  r u m ’ ea t o m  i n u r i mu s  ec A n o m m u i c  p um’ sui i  t s
~ , u i ’ t  i c u i i n u u ’ I i ’ t r - ’ -~t ’ ,c~s l c i  t e d  a i  tIm t he  f i s h e r i e s  mind p e t r o l e u m i n d u s t r i e s .

Die a v a I l ! !  v : m l n e  i i i  t h i - s  ~~~~ 1 maid  t ’ s t m i , u r i n e  :om~ ’ i s  d i f f i c u l t  IC
n u H ~ c5S a i t :  spec i I c i t y .  I e o m i e m : u i c n u i  Iv  s p e m i k i m i g ,  Il mm u em ’ m ui u ’eso tmrces ( cml i i
t i  d m r u : u -  i t t -  t i m e  : ‘ m me , in t l  the  , iv n ui I r i h u m  I i t o  of  these i ’esoi im’ces i s  m i r e d
u m ’ i m m t C t e l ad be ‘ a c l u , i m m t ’es t nik  l a g  ph  n I ce  a i t  i n j U  i t  , l - u m r ’ t h iem’m :uor ’ t ’ , the g m’ e r u t
‘io: u e t , m l ’ i , u l tm t ’ oh ’ t -~‘sc m ’ u m u ’ e m ie w n u ble m ’t ’s ) Imm’ c es  te nds to oi ’t ’ m ’ s h : nm dn u i  t hu e

m’ t ne w m mh ! e  i t ’ s - m I m e ’ s  of  I lie ,n nt- . l ik e n  t i g e t l u e r , tile fo u ’egu i m i g  f n m c t o m ’ s
tend  t Jep mt ’e i t t ’ t I l l ’ i’ u u l i i i ’  of rmnv m k ’ n u s i u m ’ e s  wh i ch mi gh t be u ’espomis I
to t h t ’ p l ’ t ’~~ ’ my t I mu ui I ~: a sh  m ini  ml  l it ’ :omm e as n u s m i u ’ e t ’  o f  i’cmieme’mb le
I’t’51’itl\ t ’S

I ’ i~~ sent  t m  ~ , lu  st’i a i , n i l  C 0 i t t ’  i i  lug t I V lea t b u t t  I it ’ a i sp u t a !  t~~~

l i i i  i mu luw ’ ci i i i  .r a t iou  of u ’eumi ’ a , i h It ’ i ’1’~ i il ui’c ~’s , mi s t u jip i~~t ’J 1 ni
‘T o r c h - i n - - - - I  m iomuu ’t ’ u t’ a ,ui ’ I t ’ i’t’S u l i C t ’5 , m i t ’ c c s s , u r l  ft Iou’ ec lost  s t h e  cast ’

I’ m t ~~t n u t ’  p m i - s e i ’ i u t 10! . -~~i , I V  t h O  p m ’e s su i ’ t’ t u  5 u i : u t n u  Hi i , b i l t  l i i  i t > ’

iii th e u u ’ea i j  u’ t - i~ -~ , uh I~’ m ’c - - m u u ’c t ’ .~ u s  k i t  ~
-
~ t lv i m m c u - t ’nsei , null t h e  \ a  Pie 0

u f ‘ H i t  I i  I ’ t ’ Hu i i  m e t ’s , mis  c iuf ru ii a m t I m  t imos i ’ s u l ” i e c  1 o the p l e t  lo m i a m i d  m i t -
t i  i t m i h i t ’  e x h a u s t  I ’  U , m~ u s  ii cl ’ ,u~~t -d

id uI oc l i m t ~ L i g a U i -v~~~ i s ! l  - a sh  P i l J l u t c  m a y  m a p  fom ’ t~~~~I i~~~m Hu u 
-

C m d  t h e  \ t  e l i , m  ‘r u  Inie m u Pas in , “h -p or t  cml ‘- Ii 551551 1 1 1 1 i R iv t ’i ’ I lisa
- ~-~~ i i ’ci n u e n :s I - i ’ I - - t u i , u i ’ i m m e  Use i n  L i n m s t m m ! I i i i m s i u u i m i ,” \l vt’ !nul l t ’r l 1) T h .

S
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‘his  sit i i t  i mug ciu mp h imus i s  comrlp e is rm m o m’c St ’ n i rch imi g i n qm ui  rv i r i t a  the  p055 ib i i i  —
t i e s  for t’xt m’ m m ct  I h g  t h i t’ m ine rmu 1 resources of the c s t u i m u i ’ i n c  zone w i t h o u t
sei ’iaui s  lv  i m r mpm u i m’ ing  i t s  pm ’o ihui ct iii’ cm tpm i c i tv , as w i l l  mis th it ’ pass ii ”  i i i  t i e s

t i m ’  e l i h i n i m u t ’in g  c s t u m m u ’ i n e  p n o d t i c t i v i  tv l iv seek imig  I i  contro l t h e  ruivr in u d
t -  \ t  m ’imus Ic  mau i ,! m t  ml  ns ic factors  wh i cli i r r rp m u ct  um ; ’i omu I t

Die spec i l ie  w m u t e r  resource ~It ’vc !opment mm ecds of t h e  t’omis t : i I mind
es t u mm mm ’ i n c  :omuc mire s iumuirm u ml  :ed im i tmi h  Ic 2 maid mu me d i  sc u usse ul  in  s ui h se iu m t ’ i i  t
p m  i’ n mg t’ m ip hi s

‘hub le 2 — S i um u m mmu m ’v of  l i s t  i r mmmut ed Needs , C oas tmi  1 and l i s t u umu m ’ i mie :one

R m i t e m ’  Re I m u t e d  \ t’ei ls

Sl i s i ’e  ~uu ’o —
I” ima in i l ip  / l \n u te i’ l e v e l ted i omi
, \m’ d mi l , m ui d B u i l t 1  i m ug L , *m! i lii t\ ’ Cont i ’ti I M m rn m u 1 )emnueu  - t Needs

I c .  f.s.T~ u.g. i~~) (c .  f . s . ’) ( m u m . g . d . ’) (c .  I . s .  ) ( m n . g . d . )  ~~~i !e~~~

h I.hJ ’,-\ S 1) 1) 0 0 0 0 0

1) 23 ,000 11 ,900 13 ,800 8 ,900 1)2 , 20 ( 1 59 ,oill ) 0

RRI 1 ,\ 10 322 , 000 3 37 , 300 13 , 300 28 , 000 0 0 10 . 1
Reg io iu

I t n u l  5 13 , 00 1) 352 , 200 57 , 11)0 30,1)01) 1)2 , 21 ) 1 1 59 , o00 10 . !

1/ ‘the I r a id  h u m i ld I r ig need l ’oi’ ma in tmm in  ing a d e nm umuu i c miem i  a ei,lui I ib mi  u inm in
I mint! 1 155— I min d gum i mi in the emit I m’c c om u s tm i  I :one t ’xp i’csst’d i n  te nmu s oh

t 55 I ssi pp i Ri ‘-c a f i ns mire shoau i . ‘Die 1 maid b u m i lii imu g  need la m ’ the
emi t i I’d :onc p no u n i t  eli to IVRP ,\ ‘ 5 bmmse d on I min d lass  i ll im u d i v i  i l um mi  1 h ’Rl ’,\ s
n m  i’m ,’ m u !  so shou.~ii

i , m ui i t l — R m i t t ’r Rmut  io

‘h ue c o m u s t m u  1 mind as t r i m i i ’  In c  zone the m’i yes i ts mmi i i  tplc k - n i 1 mit’ I ’m - mu I t  s
I’t l I t ’  mis ni d l  scu ’etc b i  one whe re the s u m l i n e  wat t ”  m’s of  th i t ’  sem i meet maid

mil l n g l e  w i  th l ’resh wm u t e  a i mi  f l ows  in  ml conuqi l ex  cmiv i i ’omummm e nt t’b i mi  m ’ n u c t e  i’i :eth
be I and mm re mus m i t  a m’ nemun  hionmm i I t i d a l I eec 1 m a id i s m u te i ’  a m ’ t ’ n u s  of  s h im u l ! aw
depth.  hixc c cd i u g l y  p i’ othi m c t I ye in  t h e  t ’i sh m aid au ~I i i  l’e r ’eso mm i ’ c e  , es l i i —

i n  iui e  zones tie i ’i i c  ti lt’ i n  pm ’o dui t ’t i v  1 lv m cmii am man ’ t m ie t o i ’ s  . 1t l i e n  things
hie ing  et i m umu I , hiow eve a , ti le p I ’othu ct i v  i t  v a t ’ mum’ est r in i  m u  mie :cnc w i l l  be im i
pu ’opi m’t ion  to  i t s  s i z e  ma iti  c o m i l i g u i m ’ m u t l o m i .  ‘hl ie l o i m i s i a n a e s t u i n i m i n i c  mu r ’ l, ’ n u
i s l i i i ’ oh ’ t Ime m u mut i on  ‘ s largest m a id pi~sst ’sst ’s a h iemu v i  lv inden te t h slio me —

line — tIme nm ios t produc t ive typ e I m i s i t ’ n u m ’  m is t ’ish mind w i  l u l l i i~ m ine can —

t’t ’n ’u m c d .  \s t he m u t t  m r  t l i t ’  I l i ’ u i l ’t’sst’s m ’ t’thmi ce t he  rmmuum ’s l’ u! mai d a l a n  “ f  the
conusi n i l  :one , n i com’n’esponding nt’ , h u i c t i n m  i i i  m i s  pi ’o d umt ’t i i i i ”  a i I I nes u i l  I

I)
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The Center ‘or Wet 1 an t ! Resoui’ces of l~ouisi  ma in Stmute  t in i ye m’s i t > ’  m u
B m u tomi Rouge , tinder comit m ’ mu d t wi t im the Corp s of Ii m i g imue e m’s , has ei’m u 1 u m ut e d
the chmau ge s m u  i m u i d — a m u t e r  ratio occu m ’n ing in the co a stm ml and e s t u i m m m i n e
:ouie during the p mi s t 3)) v em u rs . ‘Die metb u otl 01111) loved be the Center in—
vo l ved iletm i i let! co niu pm u risom m of a v ai  imib le  p l m m ni rmm ctr i c  mu m ps of the com istal
area, tin th i s  has is , t h e  l o u i s i a n a  coast a nus t ’ouu ud to he tlct ci’ior at ins
he the conve rs iom m of 1 with mmm’eas to open am ute r  mit t u e  rate of 16 .  5 sq u mu i’d
miii les per vemur .  O f th is  mamu i,uit , (1 . 1 , 3 . 4 , and 13 .  (1 sq um u m’ e mmi i les pe m ’
year loss m mmc being  experienced in \cRl”A’ s S , 9 , ma lt ! 10 , m ’es n ee m i ic lv .
This loss , wh ich resu l t s  Ii ’ou m m t h e  m mgg re g m i t e  of mi t t  i’~ t l i e  forces i n c l u m d —
ing cmos iou , st ub s i thence , connpm ict ion , org ma l ic  decoy , wi th t h e  i ’m u r i otis works
of rrumu i , is Jet n in K ’m it a 1 to the mim aintenan ce of est u marine p i’ot humc t iv I tv .
:\ g m ’m iiil i be  indicator  of I mmd loss is  the 50 percent 1 mai th—wm u te r  isop leth
Wit h out correct ive act ion , the posi t  ions of ’ th u s isop leth , for the vemims
1980 , 2000 , antI 2020 am’e ex’pected to he mi s shown on figure 2 , ush i ch
mu iso shows t u e  11)7 11 I o s  it ion .

I t is reasonable to comic lude t h at t h e  tot m m 1 biolog ica l  p i ’otht mct l v i  tv
of mine it ii’en estua m ’ine zone w i l l  1 ike lv  he in proportion to i t s  s ize .
i’hus , tht ’ imuit ! loss be hug experi emuceti in time coastal  min d est u ia ri  ne zone

mmlv lie p mane ml>’ viewed mis mm j iotemi t in 1 loss i i  pr o~h u mct l v i  tv . ‘Die nt ’eds
must then be to maintain a den airmi c near—c oi n l i b  i’ imno be t \sec m’m I mud loss m il it i
I ma id g m u in . ‘Due net needs for l and bui idi op i mu t Im e comistm m I ma l t! e stumi m ’i n ie
zon e tan dem bot h t h e  N mut io m u a l Inco u im e with Reg ionmil  I)ei’elopment ob i ec t i  yes
mire shoauu in table 3.

‘l ab Ic 3 - list imatet i Net l,au u tl -B u i I ding Need s~i , Coastal maid hi s tum i r i  ne
one

Pl ma m in ~,, 

,-\m ’ea ~~~p i i . / v n .  \ c . / v m .

IVRP \ s-i’ 1) 0

1VRI’A 91/ 1 . - 1 , lOO

t\ Rih - \ 1( 1 13 . 1 )  8 , 30(1

‘l’o t m u l  14 . 7  I) , 400

1/ The mic ’ t 1 maid b r u i  I d  imi p necth for t h e  emit i re :omie prormutet i  to l~Ri’A ’ 5
bmus ed on I ma l t ! loss occ ui rm’imig in I nu t ! i v i t ium m i I RRP ,-\ ‘5 m ire shown

2/ Na t est immmmut t ’ th h c cm ulus e of miii  nor  ext eni t of I maid loss o c cu m r r  I mu g in
-— b~h I1’ , \ S.
3/ ‘) ec 
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t\li i le the essent i m i l  nmi t um rm ul  in igne t ! i en it for hul l t h i n i g  mic a I maid  i s
not a’m u ten limit sed i nn ~ u it , the ic m u ter i’epi ’est’nts the essemi t  i mm 1 i’eli i c Ia
wh I ch lu t i s t serve to t !eliver the  needed Set! i nivn t ~n to t hi t ’ mu menus in au i ch
new m umi’ sb m I maid is to he gene n’ mitet i  . Since th it ’ i’d 1 m i t  i ou is li I P~ between i’ i ec u ’ —

1’! ow mui d set h i macn t t r mai spt iI’ t are m ’ em u s u u i m nu b lv we 1!  kni aw n , i t  is  m upjm 1 01) 1’ n i t  a
a exp m’ess c o n u s t m i  I maid e s t um a r ine  1 ma i d—hun Id  I n ip needs in terms of

h ots o h  t I m e  M i s s i s s i p p i R i v e r  he l oa i t s  j t m n d t i i ” i l  a i t h  t i l t l  R i v e r , so m m ue
50 mmm i los mih oi’e B m m ton Rouge . ‘Die net needs , in terms of mmve mo ge ma 1num m 1
M i s s i s s i pp i R i v e i’ f l i ” a s , m ilt ” shown m i  t a b l e  4 .

h ’ a h l e  1 - l i s t  i m i umuted Net h , m u i t l - B u m i  h u ng Need s 1/ , L o n u s t n i l  ant! h i s t m m m m m ’ i n i t ’
-clue

P 1 m a i n l n ~ , \mt ’ ru  
- 

~ i s s i s s i j~p i I~i i~ar En l oa
t~~. . 5 . 1  u i i . p . d .

5 (1 (1

l\’Rl ’,\ 0 23 , 00 1) 1~1 , 900

l\’RP~\ 11) 322 , t loO 13 , 3 10

‘I’a t n u  1 3 13  , 1) 0 ( 1 532 , 110

1/ ‘!lie net  l , u m u g  ‘ i i i  l~i u m m ’ g  aced I ’ m’ ICe c m l i  I t ’  :omut ’ m ” u ~ ’ m’ ,m l ’ ,’~I t o  W R Y \ ’ s
b nu se 1i “ mi l n m u i , I  loss “ e c u i r m i  i m p  iii i m i d i  v i  t h u inu 1 I \K ~’ \ ‘  5 ,m i ’e shoms’n.

S n u l  i m u t v  ,- \ l t  ,‘m ’, m t ion

E n t I m e  n t , u’ 1 u s m m  I l i m i t  ies I i i  t he c o n u s t m u ! au,! t’st mi murine n’ i ” um t ’
ac me gi ’ui t ’ m ’- u  1 l~ e i , i ’n u c t  - - u r:e d be m a  I m i t  b i t ”  st  n i l ’  i l i t  v , :‘~m m m  i c u m l m u r l v  wi  t im
m’espi’et to t h e  t i’ , u u m ’  i t  I “ mu I roam li ’1 ’Th I a S u m  lint’ n mlnes , aid by me m m l i  in
s u m! in  I t \ ’  c hm uuie ,e ti uu i ’ im’ ig maid n u t t u f U n d s . l i i i  5 \~~, t S  thu ie in l un ge
m e m u s uu m ’e t I~ l i t ’ l e i ”  n t  I i  of t l i t ’ f l o o d  s,’ us ’ ’ui m d  I i s -  ne t  m~ i - k of um i t m u n n u  I
t l rmu inmu t i c  c h m , m i i u u t ’  I s  u’ , l ’  i cii sm, ’rv et l  to  bm mt ’ t ’em ’ he m,’ I I ’

t ’~ s ot ’ b a th  he I i & I , m h
I m i f l m i x  o h ’ ‘au l i l t ’  a t a m ’  n in th  t i l t ’  I r u p i u m  a t  h n’ eshi u’.’ n u t t ’r r ’iuioH . hl’u i s
t e u n i n t ’ m i n g  i l l  l it ’ t ’ f t t ’et s of I I  I S I 1,k Ui ,! I Itk’5 , n~ iJ t it ’ !)I’ I ”h i l iigd , i h Oo t !
St’nu5I ” li , se m’ vt ’ l I ‘ n - n - u i  i t  r i m  mu 1 menus of I I~” s , u  1 in I it’s t im mut at ’  me mm u m w’l i 1 m m  i -g el’
th in such n u i ’t’u s ru n t ’ t ’ ’ d ie . I t ’t ’t ’e c o m m - I  m m m c m ion , a m  t i n  t ime  m’ t’s u i l t  j o g  d i  s
c iinu m ’pe ‘f most cI  the l Ion of t h e M i s s i s s i p p i R i v a m ’  t ! i i ’ t ’C t  Iv h i t  - ‘ ,lt ’t’Il
w m u t e r  in t I n e  C u u l  I o h ’ 

~k-x u t ’a , has g u’ t ’ i t  lv  t h i m u i n’ u i s h c th  th e : m u n u m m t i i \ ’  a t
fresh a i t t ’m a i l t  t ’ n i u i i ’ t l i t ’ ii n u m s h u t ’~~. ‘ l ime \ t t ’IN uve  cii m a m ma l u : , m t  t ” im o f ’ t h e

m u u n u m s i i c s  ( ‘ “1 ’  n n u v i g n m t  m m  munt h 1 lm n u  i i l , m u t ’ i m mu s  m n d m ’ t ’ n m s t ’~I I h ut ’ m itt ’s o h I m ’ t ’~~1 u
a n i t a  r m m i i  f f  - I n  d ru  I e x c h i , u l m u ’t ’ , min d ~i’ “ i i  tIed h aUN t -s fti i’ ti me m i t  m ums i omi
of s , m I t  s i t , ’ r . l i t ’ I

’
l l  i’ego m m e  dc ”, t~ 

-
~~~~

‘ I i i  s I m , m i ’ t ’ u ’ t’sul I ted in  nu long-
e i’m” t m ’enth t ‘m~ am 1 mi m e i ’e ,u sed s r i !  ni i t  ue s  m m  et ’m ’t  r i m  m u , m n ’ e m u s  i ” I ’ the irma m ’shes.
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Pc i’h mm ups t h e best i m id i c ~utor  of l ong - t e rm d imui g ’s in sum!  in i te i s  h ut ’
dt’vc 1 op m mL ” ni t of ’ pat to m i s  a I ic etm i  t I vi’ types aim i cli , m mu geni i ’ r’ m u I , can he
close !>’ t t i rm’ t ’ lated w i t h  s m u l  i n i t i e s .  ,‘\s 1 b n m s i s  Ion ’ t he t l i s e i t s s i om i  of ’
chm m in ges in mm m i i’shm ve getm i t  iou , the e ar u s  t nil m m nenu hums been i l  miss  i t’I cmi l ie
n m , i i’sh :ones ma im , ! vege t at l iv ty pe s  . ‘Die nm m m im sh l mmm , ’  a n u s  h’m u u ’t }it ’ i’ suhdi  v i  tiet l
into Chien lere P1 mm inn M m i i’ ”m hi  , m mmd 1 ic It” I t mu  Mum i ’sh , m alt! ~\ct i vi’ I ~,‘ I t : u “'1m m rsh

‘lim e iepetn u t ive types us ,’m’e gi’oupeti nuccortling to time i r i ’ e l rmt  ive t o l e rma ’mce
I ’  s,u 1 t , min d tIme niian sh i ci miss i l i ed  m s fresh , m nte nu icdi nute , h m’ nu ck  i shi , or
s n m l  inc oni tIme basis  of tht ’ p I - i m~I 5 pm’ t ’st’n t .  ( ‘ ! i , u i ’g t ’s in  the l o c mm tiorm of
th e s u m I l im e min t! brackish n.m i ’ sm i  omie s 1st ’ m’e de tt’ mmu i neil ‘a t ’omp uuu ’ in g m m
i’m,’g ctmut  ivc t ype map mm iilc a im t I m e  h m u s i s  oh ’ st m s l u ~ -s m i  t t m n’ periot ! fro m
l O l l  to  1 u i U ~~/ ms i t h  a m mmm m p s!11 ’ni np \‘ t ’pt ’ t a t  l it ’ ty pe s  i n n  1 1 ) 0 5 1 / - ai m m u l l e r -

I n  1 of ’ nm ho um t  25 >‘e m mm ’s . l ) i s c m i s s i - ” m m  at ’ the f i n d i n g s  f o r  tht ’ \‘m u r iO I L S
:ont’s t ’ol l ots’s:

( i m e n m i e m ’c ) ‘ l r m i n  M n u m’s l i
Nt) i m o t  i”~~mi )  I c  d i m m u i p t ’ hum s o c e u u m u ’ c J  I i i  t h e  s , m I I n m e nuumu nsbi aiu i  ch u

pies  m u n u m n I ls s t r ip  mm bo ui t  0 . 5  m i l e  ms’ ide n u d u : m e ’ , ’ m i l  a the Gu l l  of  ~k ’x ieo .

h’h e n il  mt lie no b ouu it !mmri ’ of t l i t ’ b mu c k  I sh m i n I i T h  , ah i cli 1 ’  ‘nt ’ n v  e,\ t  ems 1t d
in l m ui t !  a nacm a i d i s t n u i e t ’ c f  5 . o  mu les , non’ e x t  t -mi j s tj n l e  3 .2  ml los in lant !.

Sm n cm , ’  t he  sal  Inc ve g e tn i t  ive t v ’ e i r i s  m I n i i n t n m  m i - i  a s s a u l t  m a !  I c  the s n uu ’ ut ’
p o s i t  ion aver  the \‘e nuu’ s  , t ime ae , . ”, r m n ’ d  ! n u u \ ’ au ’ k - r m t  of  b m n m c k i s h  u n , m r s h  i’e p l x ’ ’
sents n i i ’ed t m ction in t i m e  is i dt h  of ’ t h i s  t\C t - o h ’ , m l ’ ’u t  511 pe r c e n t .  l i me
m’ ” d m i e t mon in a i t h t h i  of the  h m ’ m u c k i s h m  t ape m inim ’s!’ m ’ e H t ’et s m u i ’ed u it ’t momi 1m m

i sn u t e r  smul  1 mm i t  ies in tha t m m m ’ enm . I n m e ta u ’ s can t I i  ‘ ‘ li t l u g I ’ ’ the reduction
0 1  sri l iii it I t ’5 in  time ‘a u~t l i s t ’st en i I su n  s i  m a m m u  coa st  n i l  :m m i n i  i m u e l  mu t l e t I l t ’
t o n s t  i ’um ct ion oh ’ Wax l ike ~~~~~~ I at a’ imidi u ’e s u u l l  ad in  t h e  di  i’ei ’S u cmi of
\ t c l u a f ’m i ! r u v , m Ri i ’c r w m i t e m  l i i i ’ \ ‘e i ’u m i  I l ain I t m u v , 0~ , k ’ \ t ’ l ’ l m ” I u K ’ m i t  of  \k’ r-

m m mt ’ imtm i u Bmis in  us , m l i e n - h i  a I t ’ , i - m’ ast ’ u ’v oi  r ‘or  r i c a  i rn gr i t  i on , mait i t l ~a
deve I t lp luut ’u i t  of  pro j t’e t s in - a Rockt ’ ‘a l l  t - m maid ~-~u 1 inc Pc f ’ugt”s a im i cli
se m ’vt ’ is p a rt  i , u  I h n m n m ’ u e  r t i  snu 1 t s l I d ’ i n t i ’ u i s j ail .

I niact I ye I ii’ i t  , u Mmt rsb u hiiie
— 

in ~~~iiuTm ’ m m ~~t to t C~~
’
~ t m u l ” i  i i  t \ in thi t ’ smul imme zone in liii’ Ch emm m ’, m’e

P l n i l n i  “ ) nuu ’ s l i  t h i nn in g  t l i t ’ 2 5 - e e n m m  pe r iod , mmm l i mc n m ~ u m m ’ t ’ mk ’ mm t s i~i , l i , ’ , i t , ’ t l m n i t
t i m , ’ s r i  I in c : “ rme n i  t h i n  t h e  I noe l i vi’ l ) m , ’ l t mm in u s C  moi ’emi l i i i raid m mii iV t ’ u ’n m n e
of  2 . 1  lii i It ’ s , from mmii mui’ c m nm p c a ’ i d t h m  of  5 . 5  i i i  l es  ~~ t h e  e , u m l  icr  11 m M
t I  m mii m m i’ t ” m’ , m g t ’ of 701 no f t ’S on t h e  1 0 ’S  m m i l i . ‘ l ime m,’ , m i ’ l  e m ’ um i p  sli , ’u s -~

hi r m u c k i s h i  u i , i m s h i t ’s e x t e n t i l m i g  i m m l u m n t l  t a r  mmi i n e i l - a  a t  12 .  1 mmii l a ’~ , f l i t !

in iOnS , lot ’ m mii m u i’e i ’u m e L  a t  IO .2 c u I t ’s. lii i l i e  nu rct l mict ion iii  t l~a ’ 1 ”
i s h  t a p e  mi n im - u  took m I ce i i  Os ’  ( ‘lm e m i u e i ’ a P l a i m i , t h i s  t~ ” 't ’ m,- i m ’ s l i

3[ O ’\& ’ m  1 , ‘ l i m e  ~~ms~~u a t  mu t~ it ’ don ana C a ,u s t O “in m”iie s ,” L a u m i r i a n a
)
~, -~“ r m m ’ t u u u t ’ u u t  of W i l t !  .1 ~ m miii! I s hen i es , \t ’a 1)’ieniuu s , I , o u m i s i u a m m m . U l l i .

I -‘ C l imu h n eck , Robe rt I I .  , ‘led - , ‘, l i i t ’ i l  , \ .  11 . “ n i l  m~m s u a i o , “\ e g a t r u t  i i ’i’ i ape
Mu up o h ’ I h i ,  I , o m m m  si  maimu Ca u ms t , m  I \ i n u  m ’ s l m e s  ,

‘ ‘  I ,o u u i s i  m u i r ’  (Toope mat u t ’ Wi i t!-

I i  I’m,’ i’Ta s , a , m m’ c l i  U n i t , I i l l s  i m a i m u  i i l t i  1 , 1 Ic  maid I i shm, ’ i ’ i e s  ( ‘o rnmn is m~ i0f l ,
n m m u , f  Lou i s  i a n mm S ta te  lb0 ye m ’si t > ’ , 196 8 .

I ,S

..‘~~



m mc tum ul  lv widened in tI n t’ I n m m c t i i ’ m,’ I~c 1 tmm M m m i ’s h dum ’ in mg the 25—v cm mn ’ period.
On the t ’nm m ’ l i e n ’  nmn ap , the muve rumge wi t h t hi oh ’ In rack i shm ilium rsh us ’ mus  0 .6 mmii les
uni t! oni the i On S map , S . 3 m mii les . I i mcn e m m ses 1 m m t i ’t ’ nu mc m i of su m !  inc maid
hrm uc k  i sh mmmm mm ’si mes m i re m i t t  n’ l hm , it~ tl to inc m ’em mse t! ~,‘ n i m m n m  1 t !medg i mig  m m n m , l st n em im
chmunnc i i  :m m t ionm in the n u mc m i wh ic lm hi m m \ ’ t” f u m e  i i i  t mmt e d  l i l t  rums ion of h i g h  lv
s , ml  in ne waters I ’ romii the Gui I of ~~‘x j e t ” .

~\ct ive Oe 1 tmu Mmir sh :onme
T~

”
~~one noa c o m i s i s t s  p m ’ i r n m m m n i  iv i l l ’ h ’m’ es im mmi ii ] i u i te n m mt ’ t l i m u t m , ’  m n n ; uu’sh i

Na n i t  temp t arms nmm i tle to dete niminie cl imui g es in t im e sr i  1 ~~fld malt! b n u i ck i  sh
a m ’cn is .

A hmc mikdo a ’ui of nmmt tmn’ ui l  u im m mr sh es ( 1 maid n u minus in tIm e me g i cmi covem ’eth
by n.m u ’sh — t ape~ i’egetnm t l oni ) 1w m arsh m cones n u,m i ,d u ’egt’ tmmt  I ic types , is
g i ven m i  t u m b l e  S .

‘l ’ mih le S — M um u ’sli :ttmnt’s mmii , ! \ t’pe I a I i i i ’ 1 m’p s’s

Percentmmgc
M,m n’sh of t o t a l  a ~t’ I u t  i ye I ypi’s I /

zone s nm m mn s lm Sm m I liii ’ I ’ iu ’m ie k j sh I mite nm~’th I mi te  Fresh ‘I o t a  I

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

(]ie ni Ic  iv
P i n  in  3~~. 3 , i )  270 , 1t ~ 306 863
I nm i c t ive
( s u m h t l e l t m u ) 55 . 7 -1 - 11 ISO 83 420 1 , 30- 1
A c t i v e
I~,’ 1 t m m  5 . 0  (1 , 3 53 41 119

I~~t m m !  100.0 17 1) 7 5 1  355 707 2 , 37n

I / \ i t m  mgi t~
’
~
”
~ m i u n i t i ’~ t o m  i

”
t ~TU’~~

’ t Pt m i e mn h o I ! o a ’~— 
Sri l i n e  , IS  pan t  S ild I’ t h i om , m smai , I  C i ’ m u ck  i sin , S p m ul’ t S  per thousanti
I m i t e  mmci,! I mitt ’ , 3 pants  11Cm’ t l i ouu sm i ,nd ; Fresh , I p mm m’t pa r tho m msm un t l

I : m’ t~sh m au l hm ’ mm c k i sh mmc m i ’slit”s mint ’ seeni t a be n c n m r l v  e qu nmi I in si  :i”
c )mis t  i t m u t  i mm g 32 .  3 mmiii! 5! . 7 p en ’~’i’nt  , n ’espect l i - i’ ly  , of ’ the n a t u n n ’ m u l  mm m m irsh
~, i  l i m i t ” ama i’sh e ’mnp m l  St’s ! 1) . S me m ’ci ’n t  a h ’ the t o t n i  1 m m m’eo , and the m ite m’ —
met! I m i t e  u im m i i ’ sh  , 11 .2  ~

t’ m e an t

‘ t h e  I’ishe mv i m m ’~’
,lu uct k i t e  of ’ t ime  c o u u s t m m l  m miii  e s t i nm mm ’ i n ie zom m e i s

d i n ’ c c t l v  r e i m u t i , ’ ,I t ’ s n m l  i n m i t i m ,’s , wh i ch ire t , ia h i g h  in  time l , nm ke P o n t c h m u n ’ —
t r a in  — l , m uk e  Rom ’guit ’ m u n e n u , R n ’ct oni S, ” m u m , l  mu’ cmm , ( T m u n u i m iu i t l m u  — B m m r m i t n m n i m i
C a t  l uau I tn uv  , u r ’ t ’ , m  , i i i  1 1 1 0 1  ‘ ‘ I ’ e rm ’eb on ine - ‘ I ’ i mh m i l  io n Cm iv mi r iam , antI 1 m m
t I m e  ( ‘ , m l e , m s i e u m  l , n i k i ’ \ n ’em m . ~~‘t i nmi m mu mi cont !i i  ions cm m n he mic h mie v et l  in t h e s e

I I

— 
L 

-
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ii m ’ c,is liv tine nmm u initenmmi i ce dun mug spm ’m n mg ,  su~imim~’ n mmiii! 1 mm 11  of the  15 ~~ nt 5

per thousmumd ( p.p .  t . ) m ac man s a l i n i t y  iso hi m m i m b  n i t  t I me genera l l o c m u t  ion
siious’ui on fi gure 3. Mino r I luc tumi t  l ouis t iume to a’ in tl  or t i t l e  mu m’ e to l e n —
mm 1) 1€’ . Pm is meg im im e n is l’equi red to m i umixi un i :e conmnne mc i mm l m mliii  ‘~po m •t I ’isherv
p m’oduc t iv i t y .

Receni t sum!  m u  tv  in m cr eoses , inn time m m m ’ ezms desc m ’ i bed inn the P t’~’c’i’d m n mg
pm m rm ig r mu p hn , imuive caused clim u ’mges in i ’ege tmm t ive types t i m m mt mire inn fm mv on ohi le
to a i lo l i fe . ‘I’he b r u i c k i s h — s a l i n n e  marsh eom ’it ui ct humus ineen u d t ’ s i m , u m n u t i ’ m,l m is
mi emi t  ica 1 1 j une fo i’ tie fining smml m u  tv m’equi re imm cnts of tine nnmursh conuimu n-
n i t  ies . :\ comparison of m mm m i t ’s l i vegetmit ioni inn time pe m ’iot h 19 41 — - 15 and 1968
indicates that this b rackish—s a l in ie  cont mm ct 1 inc inn s sin lted s i  gm i I Ii c m un t—
1 in a number of areas dur imig t h e  past 25 veal’s. Most sh i Its int li c m m t e
sa l twater  encrommcl’miui ent and h um ive beem i tleeuu etl det n ’i mm mental . A semmamm rd  sln i ft
of thu s contact line is consid e re tl t ’miy o n mi h I c to r eestm uh l ish time 10-i l -15
position of the l ine inn those in stmuice s where sm m l twm u te r  encro och ’mment hums
occurred , and to n i mm m in n tmmin time present pos i t  ionm of the contmm ct in those
m m remis wh ere i t  has movetl senma’ mm nil . In oi’de r to m mc l i i eve those resul ts  , i t
bn as been r ecomm urm end et i t i nu i t  tine semiwmui ’dnuos t posit  i cmi of t ime so l i n e ’  brm m ck ,i sh
marsh contact , a comb inied l ine comust ructed Iron~ 1010 mu n , I  1068 mm mi’ sh -v cgc ’ -
tui t ion mmlps (as shown on fi g. 5 ) ,  be miset i to t !efin e t !esir oble s m u i j u n i t e
condit ions fro umm tine s t m ~aitlpo lint of m nmm n sln e c o l m ,tmg e . ‘line re qul i i’cir icumt
states t h nm i t s m i l i n i t i e s  m m m c  r iot to exceet l 15 p . p . t  . s a l i m u i t v  n u t  t h i s  l ine ,
more o f tenm t in mmi u 5 perc em’mt of tine t iiac . I I  time ecuitl i t ion est mmb 1 ishne t i
in  time pmiragrmmp li miboi’e is met , the cou nt h it  j oin set for th  m e r e  inn n i  11 be
met a lso in spn iu ig ,  scuuune r , mm nti Imil  1 . ‘Dus m’ equn i r enuc u it t l i c t m u t e s  v o t e r
needs t h roughout tine ~‘emmi’ inn the Ca l c u u s i e i m  I , mm k e mu’ emm , anti estm ih i l i sines
t ime inudex for water  nueeds t !un inng the fm i l 1 mmn tl a’ i n n t e r  1 1 :1 — M m m n )  iii time
Lm mke I’ onitci im ’mr t rm u in  — Bom ’guue are a , Bm ’etomn Sounti mm i’en~ , ( ‘ammo n ia dmm — C m i mu m —

t m m m i m u  — Bast j ua n C m iv m ul ’ e m m mmiit l Co i l l o t n  — ‘l’c r r ehom ni ie — ‘I ’ i m hmm I i  er Cmi v nui ’ e mu
Figure 4 shows time est i ni mmtct i neetls to macct h io th  i’ equ mi n ’em iicum ts inn teimis
a t ’ M i s s i s s i pp i Ri ve r flow be l ow Old Riet ’ i ’ . ‘I’m u h l e  Ii shim s’s the umi’ o r mig e
m miummm u I umeeds , aim ich mire t h e  sonac for tine \ ‘em m ns 1071 ) , 1980 , 2000 , mind 2(120
uander bot h time \ n i t  iona 1 i mi com ac mai d Peg ionm i l ik ’i’e i opmm me n t o b i e ct  i yes

‘l’ahlc 6 — L st imm m t ed  W’ mmt m , ’ r Needs lo t’ Sal im n i tv A l t e n m i t i o n i
Comista l  anti l - s t u m m r i n e  lomic

P1 mmm i ij~~~-\1’e m m Miss  i ss ipp I Ci ~‘en’ F l ow
— 

~~~ r.si (m ri .~~.d.~

WRJ’ -\ 5 0 (1

WI~ ’,\ 9 13 , 50 0 5 , h ’ I l M

WPJ’\ 1 0 - 13 , 300 , 5  .000

I ” ” t m m  I 5 , 100 Sn
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Wu i t em’ !~eve 1 Manmmgennient

Ls t m m m u r i n e  p rothuct i vi  tv i i i  the coni st  mu 1 :omme i s  t lepend ent , i mm large
nme mm sum’e , upon time pmit te l ln  of cycl i c n u l  e i i m ml mg e inn us ’ mu t em ’  l t ’ve i s .  Stipp le—
nm m e n t m m 1 w m i te m ’ hevon uth that miv m i limit ) I c f ’r o n um nu u n o I I  is  requi m’ed iii the
Grmmiut !—h ’li i te h ake mu i ’ enm to mmm i in tm m in mu mimi i’m i mummi wm ite  r leve l of 2 inncl’mes
above time nimu x ’s in h ’l con for tIme pc nio~j Au gu s t  tim roug h M mm v . Sui t 1 s fact ion
of ’ t im i s m ’equ i i’emenit wou !t ! p ronmut e m m mx I um mui n g m’ tTn’t h of ties i rum ble plants
win i cli is’oul d en h mmunce ~ I ! t I  11  Ic p rot hu ict iv  i tv . Add i t i cnn l i v  , in tine
,- \ t e hmm I’mm l m m vm u I-I o t tm t lls ’n i v  n m t e r m  , sunu p Iemuu nntmm I isnite r is requl ret! to opt inn ze
I ish i mind u.. 11, 111 Ic pi’oi!unct ion . ‘lime m’et~ui rement is eqtmal to tine opt imum
lion ’ I mis tl~ te n iui ne t l  1w t Im e ,\d I i~”e I m i t t ”  m ’m igenn cv Group conduct i mug time
Fish  ma id W i l t ! 1 Ic St um t lv of  ( ‘i ” m i s t m i j  ! , ou i s i m a nmm )  nminus time m iverm m ge m i n i  —

n uuu n m m l low nor mmi 11 v ni -mm i lab Ic . Fl gui’e 5 sh ows tine supp lenac ntmm l wmmter
mne et!s fom’ writer levi” I n i n i u m n u c ,cuacun t  1mm tennis of Miss  iss i pp i Rive r f low
helen’ 01 ~i RI vi’ r. I’ muh Ic 7 simo n s the mmve rmmge ma m num u 1 needs , win i ch are
tIme smamme h’oi’ time \ ‘c mm u’s 1070 , 1080 , 200 1) , min d 2020 both umi t l er tine
Nm m t ional I nco ummc mind Reg i onimu 1 l)eve 1 opumnent obiec t i  vc’s

‘I’ m ih le  7 - Lst i umi umted W m m t e r Ne eds for Wm it e r -L eve l Mmmi n a gemen nt
Coastmil and E stumurine :one

P 1 m u n n i m i c ~~ i’oo M i s s i s s i pp i Rive r Flow
(
~. f . s . ”) (m . g . d . ~

WRPA S 0 0

!VRl t ~\ I) 02 ,,(10 59 ,600

l~R,P:\ 10 (1 (1

lot  mm 1 02 , 000 59 ,600

Sinorel i nm e l im os lon i

l ine shore I i nme of t i m e com ist a 1 :un mt! estua 1’ I nie zone comis i st s mm lumiost
emit  i me l y of I on’ — ly i n g  imiars h mes t’nom mt et ! ci  then’ hi’ smunm il bemicimes , sinel I
Inem me hie s , or munud 1! a ts  ( f i g u r e  6) . For mm mm u niy v c m m n ’ s mm I tem ’ time Miss  i ss 1 pp i
RI  i to’ occump ieih i t s  pmc senit  1 n emut i out , l i oo thwm m t em s  mund set! l a ments were
mci tIe lv  d I s!iem’sed i ni the  nm im m m ’ s hi  m im m il co a st mu 1 mm men by oi’e m’ h mm m’ uk I’! ow amid
t Ii n’ ou m g h mmmmmni\ ’  d i  st m ’ i h u t m m m ’ v  c! imun im n e 1 s sm, m c i i m i s t hi t ” ,-\ t t’ im mm I’ m I muvmu Ci i c r , Bmuvou
1 m m  h o u m ’che , Cm m vou j  l iam’ m i t m i  r I mi , bayou ‘ Ic  m1’e ;ui L\ Ccciii ’s , amid Bmm vo t i  La Lout re
‘l’he i l l s  t m l  h u u t m m n ’ v  c h m m m i m m e !  5 , except t’or th ose a I t he ,-\teha m m I muvum m u lti

I S
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SHORELINE CHARACTE RISTICS
COASTAL AND ESTUAR INE ZONE

FIGURE 6



M i s s  u s s i p p i  R i u i ’ m ’s , !m mm i’ e hc’i’nn elosi ’tI Cv m i m u t i m r m u l  pi ’ lct ’sscs mi n d f loo t i
e t in i t  m c i  u n n i ; i ’~ i e uu m t ” n m t s .  { h i ’ o ce m ’h u m u i k  [ l O O t 1  !‘ I m i m s ~ 01 thii ’  \ !i s s i s s  i~m p I m m mi!
, \ t t ’ lm m u I m m i m n  mm C m  i ’ cu’s h m m m m e  been c a n ml ’ i uicd hi~’ levee cen i st m ’u e t iou . l i i i ’  c i i i  v
~~0 i m i t s  r i1oi u ,~ tIme I,oum is imun n um short’! ole um oic i’ i’t’ i ’ IV  ing ul h ipm et ’ i u m l n l i ’  seti i n ’ n , ’ m m t  s

u ’o mn u the i m m i m m u i t l  m um ’ emus mi t ’  t l u t ’ pm ’cst ’nt M i s s i s s i ppi  Rivt ’m’ I ) e l t u i  u m mmt l  t i me
\ t c i i m m l n u l m u \ n m  O mm y m u u ’ e m m .  l h t ’ r u om i t  ol si’t i u i i e m n t s  i’ t ’c c iv ed mi t  t !ii ’se po ints
i r i m ics is I ti n r m i ’cu’ stmm 0es . Non umumi l i v  t he re  i s  mm s1oi~ m i s t ’  i m i  riv er str i c t ’s
beg 1m m imi g  um h io i u t  I)eccmmuhen ’ t o  m m IIao ,I pt”mi k m mmii! mm g m’m i t l u a mu 1 !‘m m l  1 unit  I I  , J u l ~’
an’ .- \ t m guum ’ m t l o i  i owet ! h~’ m m l ois — l ’lo us p i ’I’ I Oth cx t emit l ing to lI t ’ci’m :mht ’i’ . Pemuk
51 mu ~ e ,tiui’mu t io m m , mui t i t he  , mm mu m u I I ’ I ooti i l l  sc h mmm n ’ge i- mm i ’’ grcuit lv I ’t’o mu i \ ‘i ’ni i ’ t

cm i r . ‘l Ime nmn I I L U I  t ol set! i u n t I l  t s c mi rm ’ let! t o  tine co a stmm I mmn ’ea vm m r it ’s gen-
em’mi l i e w it Ii tIme volume ci’ I’! oo,l l Ion  m m md im iost of ’ tIme setl i iuucmm t ~ fm ’ o umm I l me
Mi ss iss  1p m R i icr  am ’ e ~lips  ~si  t ed 1 mm dccli ‘mo m tel’ m m !  onu g tine ed~ e a I tine
t’amm t I mmt ” n tm m I she i f .

[ ren t mo o mmo’ms t u u k i m i g  p l n i i ’i’ m m l o n m g  t i m e  sho u ’el i n m e  i s  the  r e su l t  ci ’ u m o i ’ m n i m u l
mci mm d n nm vi ’s, t itim u I muct iou , mind s t i l O n  i t mue t ’s. ‘ICe maum o m i n i t of em’os ion m i mnd , - ’ om ’
mmc c met i umm i u u u ’  i t ’S g m ’c mmt  ly n m long t h ut ’  shio u’c l I n c .

l Ime comm s tm u l i m i u mr s in  inn s mm ve ry  h i gh c om mt eu i t  ol ’ o m’ . n t u u m i c  l n m n i t c ’ m ’ i m u i u ’t
st u l  t l ung f m ’ ommm deemm eed \‘ et~c ’ t m mt  ann . 1 m m  i n m o s t  u u i ’ t ’ n m s  t im e  m u~~~i’ m m , l m u t  i ’ , u m  fm’o u m u
m u lti i t  j on i mu I i i ’ m n t ’t m i t  ion m m m i i i  sctl imnen t it is uiot sui l lic i emit t o  o f f se t  coun-
sal it !m u t I 0 mm 01 ’ 1’ m i ’ ev io um s 1 ~

‘ tie lm os i t  cii m t  ci’ 1 m m  is m mm ii i  subs i i!euicc takes p l a ce .
‘lie u u v e n ’ u i C t ’  s imh si t l en i cc  m m t i ne  1 1 0  i s  i mm nma  c o m m s t r u l  m u u m m r s b  i s  ~~n t t  i m n m m u t c’d n u t

mi ho u nt  0. - b ( 1 1 1 1  pci’ c cm u tun ’\’ . [bc e to  t h e  u ’erv IOu d c i  nit Lou of the u m u u u r s ! I
s i m m  l evel t o  1 or 2 I ’i’et I , m mmiv subsidcuicc i mmc u ’enuses its i’uml n men’ m u h i I uty

t o  am uve mutt ,ic 1~. \umv lass  ml bm m rr  i c r  i s l m m m m t l s  ion i’\tc’ui,l i mng m m lon C p m u m ’t
of t Ime :onie ni 1 1 imie m ’ i’ms c (lit’ t’\J) si uu’ i’ of (lit’ mn m l m m n md um m um n ’sh to is’ m u \ ’ t’
n i t tmie k.

\ c t ’ j l t  I ’ m’ thi t’ M i s s issi lnp i C u i ’ i ’ i h ) e l t m i  m m m c m i , p m’ m i e t  i c u m i  I~ ’ n u l l of t l u t ,
s h o u t ’ !  m u ’  is 1 mm i ’ct i ’ t ’ n u l  . Iii ’ l o c m u t  lou t s  r u t  i c h i c i m  t h m i - s h o r t - I  ice is  n - t m m h O i t ’
( about I I  m mi i les ( or muc t ’ m ’ct i i i - , ’ I m u I o m m t  3 l i i  m m m i les I m i i ’t’ shown on I i - m i m i  7 .

‘I ’h ic , m m i n u s  mm mcli I cli bum i Idi u p is  t m i b  i i m ~ ~ 1 m mci ’  a u ’ ’ t ’ must  a t ’ C ml mm ii ’ l’ n u s ’~, t m -
at ’ (‘m ili ’n m s It- lu ‘muss 1mm t hi ’ i Ic limi t ”  o!~ I u ’ i ’ ntlm ms mm t cr Cui~’omi , ti m e cmmst t rim cliii
of I t u m i d  l s l  t ’ , m m mi! mm I i u m n ’t a I  hi ’ “1 i s s i s s i  pp I R i v e r  lie ! t m u  sCm ix ’ ii nc. liii’
‘ O ’ n mis rm i i  mu long mu p m mm’ t a t  I hi’ \ i ’is L1 u ’ h i ’ , m u m ~ I m u k i ’I ’ n’on m t  mu m ] n i t  ‘- 1 , m umd i ’ i ’  i I h e .  m mm ii!
It’ vi’t’ i s n m v e - ms n i s i m  prott ’i I 10 m m ,m h u m , he i t’ f f ~~i ’sm ’it 0mm us C l m i k i ’ I ’m’a ni t  , m m m l i ’
s t , m i ’ u  i i  mii i  ( l ie  sim ou’ i’i m n i c  i n n  those , o , ’ m s. .‘\ n ’ ,-m m s of n mnix u: ’nuuo eras m a n  m m i i ’

hi’ g u n i  I com u st I l ime at ’ i s I t ’  l )t’i ’m m I m i t ’S mind ‘ I ’ l I ’ ! I ’ , u !  I t - i ’ s I  m a ids .

( m m t Ime  \ , u t  o m m u u l  S lnu ir c i  I n k  -i ui ~l v ;~ m m u t ’u us mn m ~Ii ’i ’ m~o 1mg s i g n n m l i e m u m i t  i r a ’
s iomi s t - u f l  e rm tt ’ mm u m’ i :ed ci ’ m t i c n m l  II ( l ie  n ’m m t c  I I I  i ’ n ’c ’ m s i o mm . c~ m m n t m ~1,- i ’~~I i m i
c o mi ui u uus ’t  omu  m s n ( I m  t ’ c o u u l n i c . i i u , l u m s t u ’ i n i l  m a c m i m i  m o n u m l  . , u , i ’ i e u u l t u u i ’ u u l
mm mi i  i v , , i t  a i mmu I , p opuui m i t  i aim 1 n ’t’u m il , ceo 1° m i m i  I m m m i i  I 1 !  l i i i’ mi I r i  m m m l  I i ,  (c m ’ s ,
int l icmu led t i n t m e t  b u m  l m m n l  t cn ’o si ’, m m m m u m m y  lie ci ’ (‘m et allic u u ~ t i m  let! . . \ i ’ t ’ , , S

5/ ~\ m L t l (  m m m l  ~h oi ’i’ l i n e St ‘ mt l\’ , Cmi i ’ m m t , ” m ’v om ’l’ - - m l  - I ‘m - ,~’ m ’ ‘ [ u  s s m  SSI n
‘ mm , “U. S . -\ m’mmi e  ( a m p s  of i n ’ j u n t a  i’s . m l  m ’ 1071

‘ I i



un fl ie m ’ ga lu n g  S gui i I i cu unt e i’os i cmi we n’e cm itc gom ’i:ei ! niommerit i emi l i f ’ coins i tIe r -

mi t iou oh t !mt ’sc factors  m iii I cmutc t l  t i m m u t  nm m mum n m ugcme nnt  to prevenit or u n in  im n i ze
m mdvi ’ i ’St’ e ll ’ccts nu mm u v he mu i’e app mop m’ im i te  t ln mmn mie t  i cmi to C m ii  t eros io mu
Am’cmms of c m’ i t i cmii  s h m a m ’ t’ e i’os i cm i , nmon n cr  i t  I c m i i  sh ore eros ion , anti non —
em ’ ti ii i mn g shore mu mc siit’isib tin li gumu ’e 7. I o c m u t  l oins of  en t icmm I e m’os ion , mis
~Ic f ined  mmboi ’c , n u u’ e  mi t  I,~rmu utl I s l e , ‘art l i v i ng s t o n , h on’t P i k e , I l l  j un o i s
Cent m’ mm 1 C m i i i  m c m i i i  t m ’ m i v c i’s lung  t ine St . , J t n h un tine b mupt  b St I’ m mni sin sin om ’c i i  mic
mint! Fon n tm m I n meh I cmi i i  St m u t e  P mu n’k i3 cmmc im

‘l’m m h l t ’ S simon ’s tint ’ t”st imim mut e d  conu s tmi  1 anti cstu nmmi ’iuu e zone ncctls for
sho mel imie c u’os i oum cm ’m mmt  no I . I ~s t i mu mmm t etl needs m l I’d t im e smmn m e uuu it l e m’ b oth time
N u i t  ionmm 1 Income mau i! Rt’g I annmm 1 1)en’e 1 op mum ~’un t ob j ec t  ivcs

‘I ’ mu h I c  8 — i st i u umm m tcd Simo me I i  nmt ’ I - r ant i ann count i’m ) !  Needs , Ca m u s tm u  I maid
[sti’.mm i ’inm c :ouie

01 mann i nig ,- \remm 
- 

C m i t icm m I Sinom’c I m’as i oni
( i ~Ii l e s)

t ’mCP ,\ 5 1)

i’m’RPA 0 ml
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HISTORICAL SHORE CHANGES
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P hvs j cmm l

G~uie rm i I
The coastal and estumirine zone of !\‘RPI\ 8 is thm mt s m mm :ul l  portion of

the IV RJ ’A located no rtheas t of t ine M i s s i s s i ppi Rive r and west of Lake
Pontchm mrt rai mn . The total lan d am’ ea in the zone compi ’ises sonmu 300 ,000
mme m’es , ‘mcli ich cove r miho u t 8 jie rcent of ’ t lma l m mn d m im ’em m of WRP ,\ 8 ( I i  gore 8)
Located from east to west , tine ma j or stl’eainis flow i nug tin m-ough tine zone
are Tmun gipahoa R iv e u’ , Nm i tm i l b a n v —P onc h iatou l m m— ’I ’ic k i ’aw Rive rs, mind :\m i te
Ri ver. Lake Maurepas , w i t h  a surface murea of ’ some 58 , 000 acres , is  tine
onl y large body of wmmt c’r in the zonne .

Approximately -~ ,000 years ’ago , tine M i s s i s s i pp i River  began b u i l d i n g
the Cocodri e delta , caus ing tine de m ncsit iom n of sedime nts w i t l u i m n  tine
coast a l and estuarine zone . Appi’oxiumm mmte lv 3 , 5( 1( 1 to 3 , 80() v cm ir s  ago ,
the Miss i ss i ppi Rive r sh i ftet! i ts  c ou m m ’se we s twm u rd to  tine ‘l ’ eeine cou mrse
Cm uU Sing general dete m ’iorm ition of tine C ac i m i lnie  d e l t m n i c  in m m s s , ending the
natural deposition of sediments in i~R P ,\ 8.  Sluice t i nmmt t m mmc , the ~‘1i s -
sissipp i Ri ve r has changed its course t h ree t i m e s ;  nmnm m,’lv , emmst ~’mi r ti to
tine St. I3emarj cow’se uup pro~ i m u mmite iv 2 , 801) eem u i’s  mu go  , w o stwmmi’ tl to the
l , m m fourc ine course approx i m ate  lv I ,200 v e m m r s  mu go  , m u u m d  t o  i t s  presemut
course about 600 \‘emu u’s m i ,~o

S mm l ine mm mr shes mu r’a not cncouDi t ci’et! 1mm t im is  zonne , ‘mdii cli is p m ’imnn l v
wooded swmmmp i anti , inn ly m m s n u mmu 11 m m r emm of fresh -i ~ m u t t ’  n n mmm u ns hn covering I . 7
pe rcent of ’ the lani l am ’ cmm in time zone is ’ I th in  V~Ch’ ,-\ S I mipprox i mu n ml  c-i v
S , 000 nu c n’es) i s  i’ouuu d m i t tine sotmti mc astern t ip of tine 1VRPA , I u us t nn n m - t ln
of I mike P ont ch mu m ’train.

The length of thc I mu im d —mc nute m’ l u te m’f ’mmc e is  51 mmm i les . This  1 m ind—
nrmt em’ i n n t c r f u m c e  is sinonu i m i  tmi h i le  0
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Table 9 — Land—Water In te r face  , Coas t mm 1 amid fstun ,mun ine :Oumt’ - IVR1~A S

Mi l es  of ln ter lmmee

N m m turmm l Stream Banks 13

Lake mind Mmmnsh Shom-e l inc 38

Ot lier l/

‘I’ o tmml  51

i7’~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ Ban ks min d Gulf  Sh one ! inc

Cl imate
The c l imat e of i~ttP ,-\ 8 is e l i mmrmi c tc r i : ed  1w miii iii winit crs , hot suumummers

arid re lmmt ive lv  i ie m i i ”m’ p re eip it m mti omn . ‘flue mmv e i’ m mge tcnm np e r ’mmtuure is  6 7 . 7 0 F .
and the mm\ ’erage preci p i tm u t ion i  is 60 inches .

Ilurn icanes min d lessen’ trop iem i l  storms gene m’ m m te  t i t lm m i surges which
rmm i se tides above the e levat ion of t Ime  siuore i inc of 1 m m ke M mu u u re pmus m e s u m l t —
ing in the innunilm u t ion of the lo~s~ l y i n n g  swmimp i mantis . Time hi gin storm
t i t le s and storn mi -sn’ elnt wm mi’ cs s u l ij ec t  tine shor e l iu ne  t o  eros i ve mi t tm i ck ’.
‘I’hc Stm un t !m mn t i [‘ r ej ect  Ih u nm ’ican c , t u’ mm u ’e I inng cnn mm e m i t  i c m u l  track , would be
acconm~ min ied b y a hurricane surge vam’y ing frommi 11  to ni c m m r lv  14 feet in
elei ’mu tion neat - the sho r e l i n e  and to It ’sser e i evmut ions  iu nsino n e .

Soc i oeconounic mind Cu niturm ul

Population
In 1970 mibo ru t  16 ,0t)() pe qi le , or 3 perce nt of ’ tint’ popum 1mm t i a nn of

WRP1\ 8 l ived in the coastmi l zone . From 1940 to 1960 tht’ p op u i lmmt ion of ’
tine zone i t ie rcmused i ~ Pc i ’ceni t , nh i le the poptul mit j oin m’m I 1VCI’ , -\ S I nne i’ emm se d
58 percent . h ram 1961) to 1970 , howe ve r , the p op u m 1 m m  t ian of t iie :omne i m n -

ercm m sed 2-b pe m cenl t , win i le time popu l mit i on of h’RI’ ,-\ S in c i’ cmu sed I pi’m’ceuit

line popul nut  j oin of ’ the comis tmm I min d e s t u i m m r i n m e  , : m ’ m m u n ’ u s  r u’ ’j e e t t ’ tI to
rise to 30 ,000 by 2( 12( 1 unde r the N m mt  i o m n m m l  !nneoniv ohj t ’c t  lye ma u l t o
34,1)00 liy 2020 unde r the Rcg ion nm i I 1~~vc I opmenit o bj e c t  I ye.

Ccon onm ie ,- \ c t i v i  tv
‘Tii’~’ comist m m !  zone inc I odes conic rs a t  ‘I ’ m u’mg i i’la]ma mm , i , i v  i nn g st  ann , \sci’un -

s ion , St . Jame s , min d St . John tIm e B mmpt 1s t  Pm un ’i shc’s , ‘mciii  cii mire m mii i muce nt
to i ,mike P ont eh mmrt  rmi in at - i m i k c  M um u m ’e ; m n u s  . Feon nom iu i c muct iv it I cs in tin i s

m m m ’ e mu  m mc i  ode the p roihunet 10 mm of ’ some nmm m tumm’m i  I g mus ma u l oct no I eu oi m , corn er—
a 1 m m  I f ’i she mi es , min d sonic m mgn i  cmii  t mm m i i  l im ’ot lu ct i ann , pr u n  un lv suga i’ c n m une



C1) - \,S h ’ ,-\i , , ‘i,\l ) FS ’l ’t J Ai I I  N m Pl~Oh~1.I~r~t” ,- ‘i\II \IH )5

Gene m’ mm 1

~pcc i l ie  u s m u t e  r u’ t ’soum’ces dcve l o p nm mc n n t nm eeil s I ’ou ’ t ime t ’ I l n m s  t I I  mini!
t’s t m - m m u i ’ i i m t ’ c om i c o f ( ‘mRP \ S m i r e  discus st’d lie low.

i ,mund —Ic mm te r Rmmti o

‘lint’ couist m m 1 mInt! e s t u m m u  i inne zonic of WRP ,\ S hm is beemi expi’ i ’m t a o  m um ~,
imu nt! loss mit man mmve m’age rate of 1) . 1 stuumii’e mm i i Ic oem ~‘ e mu m ’ . A i’m i~’uIi I c
i i mt h icmut icn  of 1 mint ) loss is tine 50 per eennt l m u , n il— wm m t e r isop le t i m ( f i  izu re 9)

‘line hu nt ! lass is mmii muon’ in n cxtennt mam i ! mic mn eed s for i t s  r educt ion mire
cst im i umited .

S m m l  initv . \ l t e m a t i c n

S um I m i  tv m ’ e’,~ime s in the c a m m s t : m l  maid e s t i m u m m i u n e  :onne m i me s m u t - i s  f n m c t  any
mint ! w i l l  l i ke lv m - en mim m in so. There lore  , miii nueeds la m- sm i !  u n i t y  mu t i ’I ’ m ut i i ’u i
mi re e st imm mte i l .

(‘mc i te n’ I cvi ’ I M ma i m mg en mc nmt

IS m it er  l eve ls  in time c t n m m stm i l  ma i d e s t u n m m n i m n e  :ounc mi n t ’  s I t  u s  t ’mi c torv
and w i l l  l i ke  lv m’enma inn so. ‘i ’hne nt ’ ‘ ‘ri’ nic mueet !s I ’or w m m t e n —  leve l m , u i m n u i ~t’ -

mcmi t mire t ’st i mm imit e t i .

Shno m’e l ine En’os ion

Shore 1 inne em-os j oin i~ tine camust  mu 1 m ind e s t u ummm ’ i n e  zone is  nn o t  mu
m m mj on p rob I cmii ; tint ’ ne I ’o ne  , inc nneeih s t ’o r sino n c  I i  nmc eros i on count i’o 1 mm re
est immuumte t i .

28
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ccmiem’m ml
““‘Th’e c o n m s t n u l  and estumumin e zone of Vm’Rl’A 9 is shon’u n on fi gure 10.

‘line totm i I luau ! mm m i n i  in the :oune is mubout 2 ml 1 1 1 0 m m  ml cr e s , con~um -is in g
, m i na i mt  23 pe rct ’u it at ’ the land mmn’ e a of (VRP ,-\ 0 . M m m i o r  streams fi  owinn g
tin m ’ou ug [i time :onne are tine Cmi l cas ieu , Me rmentau , \T e nm mi l iomn , and ,‘\ t ehm m fmm —
I n n’ n m Riv lc u’s . The At cinm i fmmlavm i , mu dist ributarv of time M i s s i s s i pp i , t r mm ns—

aam’t s t c~ the gui f mibout 30 pe nc ennt of t Ine m m,nnumi I lion’ l’u’om m tine
I , 213 , ”00 st l u mmmm’ c m i l e  di ’n u i u m m i g c ’  hmms i r n  of the M i s s i s s i pp i .

,-\ p p m ’ o x i m n m m t e l v  4,000 to 5 ,000 vem m rs  ago , the Miss issi jn p i Rive r iscus
f t n  I I d i m n g  tine ‘ h ’eche lIe i t m i  com mn p iex.  ‘Fine i- i ve r , ‘mcii i le occup vinng tin i s

- - in st , depo s j t et l  imirge qun am it i t ies  of sedimenut mu l om ug ,  t ine cent rum ! 1,oimi -
amnum ‘Dil l mel imn e . Some of thme se din mc n nts were trma ispo m-ted us’est mc m m n’d in s ’

I -,‘uo ~~ ii ii ” cur m ’enn t s  mint! deposi ted  hey’ound the l i m i t s  of tine del tm u propen-
,ms mu m i l l  mi t s  mu long the coast i i  ne of \‘en mu i l ion  aunt) e mu s te m ’ m n ‘ n u u n~’ m ain

l i i  sht ’~ . ,\boumt I , 00 () ~‘ e mm m ’s ago , tine Mi ss iss  i p~i I s hm i  t ’t ct l  i t s  course
e mm s t ms ’n m r t! w i tin t ime m’es u,u l t th at the pm-ocess of comp m ict j oin mi,nn d n-cg ionu al
su,ni n s i dennee hi ecmm uum e L i an ’ l n n munt  mm l ong  tine commst  1 inc of lVRh’,-\ I i , -\pp r oxi —

m nn nut c lv 3 , 31 ( 0 to 3,80(1 ~‘cau ’s mugo , time M i s s  i ss i~np i Ri ‘m’e n’ sin i f tcd i t s
CsaIu t ’ s t ’ use s tn’mu i-ti to thm c ‘l’eeiie cuEut ’si ’ . (~nce aga in  \‘ n m s t  q um mi it i  t ies  of
set) i nmen t were tiepas I ted m m long [ mi cen t m ’ mm 1 Lo u nis  i maia c a n u s t  1 l ine . As
t im ,m r i u m g  tine e n u n l  icr  st mu g i ’ , p ’m evumi 1 im ig westwm m r i i  lcmig sin o i ’e cm-rents
c mi m ’ r me t l  some of tine sedi m eu nt  s to w mm m ’ i! the is’est miii! t !epositet i them m is
nmutl t ’l nu t s  m il on u g tine coas t 1 j une . ( ‘o m u s t m u l  p rogm ’ mi t !mmt ion in (VRP: \ 9 cant innueti
u ni t i i  mmpproximate iv  2 , 80h1 v e mu r s  ‘ugo is’il emm onuce m i g m m i f l  tine Mi s s i s s i pp i
R i s e r  shi f ted  i t s  coumse c m u: ’ t w m m u  :. About 1 ,20m~ years ago another
westn’ant! shi ft  of the ri ‘ m e n  occ u m m ’m - et i , maid m u g m u t u n  se d immieuuts were t m m i m n s —
p’~nt t ’d westward hn- l ongshn om’e cu nm u - en it s  , to lie deposited on tine co m ist 1 iune
of (VRP:\ 9. ‘I’h e M i s s i s s i pp i Ri ve n’ s in i f ted  eastward to its present
course six centureis migo . [c u thn th is  f in im i l  sh i f t , a tic l ’ l c i - ? nc \ ’ of
se d iu mmcn t mu l~n nv ~ thi s ’ coas t of I V Rh 1 ,-\ 9 inas resiul tetl in net coastal u-e t rcm it.

‘l ine natural marshes ( f i gure 10 )  comnpn ise about 864 ,001 1 aci’es on’
m mh out -13. 2 percent of tine lant i mu rea inn time :amnc , ‘mc i th in i’mltPA 9 . These
mm n m ns l m e s  extend in im in d fr o imm the Gulf of Mexico  t’oi’ mm d i s t m m n c e  of 20 to
30 miles  and , except who m-c nm m m-ro w ‘‘ eh iemn i em-es ’’ a i ’ sand r i d ges occur ,
mire less t h a n  2 feet in elevat icu n mibove iimc m m n semi leve l . l’hn esc low-
ly ing mm m rs h ies we re bm,u i i t  b y dept s i t  ion of Mississippi h i ‘m en set) in u e mnt
t ransportet l by i~’es t ms ’ ;mnt i gui f i’umnn-en ts

31
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‘line lcn ngt h of ’ I a n i l—w m m tcr  inmt e  m’ l ’mice he ion’ t hmi ’ (ui 1’ I umt  m ’ n u t a , u s t  mu
lcu utc mucav n’h I elm t ruuvcr’s cs tIme m u rca maid mipj i mcx i m mu m ut e s t h e  1 maid n ’ m m i’d h ou nmd mu ry
of m i mmirsh i m u n d is 4 , 285 mimi les . ‘lii i s l m a n i l — w m u t i ’ r i n t c n l ’mice i s  shmon’n on
t a b l e  10.

Tab Ic 11) — l , mui ii 1— ( ~m m t c  m lnmtcm ’  l ’m m ce , Co mm st mm 1 maui! hs t u m m u  n ’ ~~ :,ine —

b’m’RI’A 0

Mi It ’ s of I umti ’ r I ’:m cc

N n m t u i m m m l  St n’cmm m mm Ranks I , l 3 - I

I , mik e miii! M m m rs l i  Shnom’e 1 inc 2 1 5

h xcm m vm u t t ’d Cma n m m 1 Bmunks “73

M u m I  or R I vi’ r Bmuin ks

Gum I t ’ Shin i-c 1 1 ne _L~
T n t  n i l

‘line i n m m v — c s t u m m i - v  shore I inne ct imis is t s of 1 3 1 uu mi Ii ’ s c m ’ smanti  ma u l
0’ mmmi les of nut! m i un ti /o m ’ s i l t  . ( ‘mm I emis icu !mmkt ’ mi nt! [ ‘ muss  m u m _ I t i m e  four
m mm i 01’ h m m vs mu u-c di’ I i m m e m m  tt’ti be Ian’ .

C m u l a m u s i e u n Lm mki ’ . liii’ sho n e t i n i c  of C m m l e m u s i e u  l , muke  ma i d t ine bm ii iks  of ’
L nm I cnm ~2R’uiThTi~~’ camis i st at ’ 56 m m  I les of ’ summit! i ” e m m c ) me s m u un s!  i l  miii 1 es of m n umt l
nm um d , oi’ s i l t , tint ’ l : m t t i ’r I~’c m t e t l  m m l a n n g  t ime  eas t s h a m - c l i n i c  of t im e  l mikc
m u und m m l s ’ i m ~ t ime b mm u nks  a t  C nu i c n m s i c t m  P n m s 5 .

\ i ’ m ’ nn i  l i o n  h , n v  . ‘l ime u~’cstc nui siio i’c of ’ \‘c nmu mi I I an  mv c o m n s i s t  s of m m
s e r i e s  o f ’ J i s c o i m t  m m u u i ~ lu s  sm iu it l  bem m eiic s  w i t h  I t i em u l i:eil c a im c t ’u mt  i- mi t  i o nns of
she l l  m mmmu t  L i i  n i l  . Genie u ,m I I  v , t ime short’ 1 inn c  ht ’tnccn thi n ’ sm u nt i  bcmu el ic s coin —

s u s t s  of  s i l t  m u c a m u m n n l u l n u t  i a i m s .  l iii ’ mio m t l m e mn n shan’ t’ o f  \ n ’ m ’mnn i l i o n i  h nu \ ’  i s
p u ’ ~I s m : n i u m m m u i t  lv omi t ) u m n uih !L ’r s u I t .  ,-\ I sm m C t i m t ’  t ’ : s t e f l m  pe m ’ t mm L ’ t e r  m l  \‘cnn i  1 i minn
[ m m m v , t iii’ p n c th t unul I n u munt  ~1o ’ i t - I inne t v~s t ’ is  mmii! oVi ’ n - I  m m l i i  Isv ext emi s i ye t !epos i t s
a t  b l m m c k , o r h m u u m i c  f l I k i ’ S  m i mi! p m m r t  u i’s m’c t ’t ’mn ’cJ t o  by t i m e  i a e m u l  inhm ib-

i t m a i t  s n o~ ‘‘ i ’~~f ’ t at ’  g m ’Isi nit !s .

l(cst ( a t e  Ri um icin t’ h , u \ ’ . ‘li me -~ a u t n  s i m o m ’ m ’ I inc s f ’ ( ‘m i s t ( ‘ti ’ I f l m ui c i me
Rm uv m m i ’

~s m u g  \ Im u m s f l  s i  m m i i i s  pi ’t’t l o u m m i u m n u n m t  iy num u m mt u n i t )  s i l t  m~ th  1 s cnu I iy t h i c k
m m c c u u n u l m u t  i on s  a t ’ c l , u n n s l m s ’I  I s  t o n m m i n n g  ~m , m I I  h t ’ n m c i n i ’s. ( [ m m ’ umam ’ t h iwes t m ’rn
s i ’ ~ ’ ’  l imi t ’  of l ’mm ’ m~ t I t i ’ B! mm n ichc B mw , t rain ( v p  i’cum~ m ’t a lot  (a  (‘ott ’ R I  mm mciii ’
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Islan d consists gene m m m l i  of al t em nm iti n g reaches whe re local conecn t i’mo-
tions of s m e l l  unm iterimi l pm etlomi mnm nte . Sout h of 1, i t t l e  B mmv , “coffe e
grournds ” blanket ummuch of  the shorel ine  to time genera l v ic i m ni tv  of
Mmrone Point

La st Late Bl m mn ch e Rmm y . Alon g tine shore of Emist  Cote Blanche il mu v ,
between ~kum-on e Point  an ti Point Ch cvr eui 1 , san ii beac h es predomim n mmte .
A small  eon icennt I’ mmt iom n of s i l t  maid nmuud exists  in tine ‘m-’ i c i n i t v  of S m ul t
l5 o iu i t .

Ateina fal  mmya Bm my . li ne liemiches mirou ,m d At cl nmm fal  ava Bmmy gene i-mu lv
consist of rid ges 2 to 3 f ’eet hi gh , var~’ing inn w id t h  from 25 to 100 feet ,
composed of s h e l l s  maid shell  fi- mmgn ments concentr ated by w mmve action .
Om ’gm u nic f lakes mind p a r t i c l e s  mine at ti mmx ~s fouun d resting on time beac h-
front .

Climate
Tine c l imate  of i’m’ IU 5 ,-\ P is chmi rmicteri :et i  liv mild w in te r s , hot summers ,

and m - e l mi t  i ve lv  hemiv ’u’ pn ec i p i t m m t i o n . ‘line normmu I munuiuai temperature is
68. ~~O F . ‘line nor nmm mm 1 mu u numm I preci H tm i t  b u n  , based on 30 e m m rs of record ,
is 59. 3 incines . Mmi i on’ storms are mi ssa c I muted w i t h  inur ric mmn es and tine
passage of ext  r um - t u-op i cm i i  c elo mn es.  In surumier , convect i ye thun nde m --
sinon’em’s protluce inn t ennse , bu mt h i  gin ly local i :ed m-a in f m - i l l

I i u m r r i c m m n e s  miii! l t ’SSi’ i’ t ropicmm 1 stornns gene rate ti i ] m m I suun b c s  which
rm i ise  t i t les 1m m mmiiove tine e l e v a t i o u m  of thin ’ sinai-e l inn’, m’esult ing inn tine
im uun dmmt ion of t in t ’  n mm u m ’ s i n l maids mmn tI ot ine m’ low - ly ing  im u n i l . ‘I’he hi gin s torm
tides m uum ! s tom ’umm —s w ept  us nu ves suh n I ee t  tine s imon - cl in ic  to er osive attack .
‘line Stm m n i! m um i l  !5 m ’ o iect  l h i m m - i  emaic , t rm ive 1 imn g on mm cm - i t  ica l  track , ‘mc o iul t i
be an’com m mpm uu it ’tl m v  mm I m u u n m ’ i  cmam e surge v mm rving from 11 to n e m m r l v  14 feet in
el evm it  j oin nem m n the slnom’ t’ 1 inc , muim i to lesser el ev mit  ions ins h ore

Soc j oecancnmm i e maid Cul t um ’mu I

Po~~~~~ mon
‘lIme 1 970 ;v~p m ml m i t  ion of ’ t h m m t  [no m ’t ion of ti n e com i stmu I maid es tuna  mimic

zon e in (\itl’A P n : u s  m u l s o u i t  65 ,000 , on less th an 10 percent of tine po pu n l mm—
t ion of t he (‘m ’I’9’,\. I ’ m ’onm 19-1(1 to 1960 ptn p uul mi t I onn in time zon e I m mc ic mu s eth
5 pe rcent , win i le tint ’ p a n u m !  m i t  icmn a f lcRR-\ 9 imi cr emise t l  4 1 ine i’ccnt . ! how-
eve r , in time las t  i !n ’ emm d t ’ , p a p u i l m i t i o n  in n tine c a m ms tmm l zoune in icre miscd
_ ( )  

~c’ mcen t , mis n’ommm pm u mcd t a 1 1  pe n ccnmt I’mn m ’ tine h~Rl’,-\

‘a p u i  1 m m  t ian of  tine c o mms tm m I multi i’5 t m u m u i inc :onne is iiro .ieetet! to
nnumn ~’ue r  57 , 300 by 2 02 0 u~imle u ’ t ime N m m t i o n a l lm ncon i me ob iec t iv e  ma id to 97 , 300
in 2020 ur itier the Rec, i o nm m l  i)eve l opnm me n m t o bj e c t  lye .
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I i’O UOii i Ic ,\ct i v  i t  I ems
- ‘ t ) m~’ i’~s 1 n n m 1)\’ O t  t h e  i’o n m s t m i  I maim! t’st um nu n in m i’ : ‘ umm ’ of  ( n ( ’ ~’ ‘ I  i s  based

u q u tiu n am n uhunn m il mumc c of ’ n n m m t E u u ’ m m I  n mm inerm u l  t !ep mn si ts  , m m g n i c i m l  t u m m ’ m’ , amid l ’i sh
m mm ii ni u I 1  1 l’e m’esoumi ’ci’s. I I I  1 maui! gas t ’ i t ” I m Is  m m m i ’ I , s c : u t i ’ , i I f m m ’ , s m u s ’ [ n l im t  t im e
I mui ~! mm m’ m ’ u  m aim! ‘a f ’t s hma m m ’ inn  th it’- G um i 1’ of ’ ~k’ x i  t O .  S mm I t  , sit ) p l u m ’, anti saint !

mu l t I  gi’ mive 1 mu m - i’ a t  ii’ u ’ ec a rm cs ’mn i c m i i i  v i mm n pc r tm u mt  m i m i nui ’ rmm 1 s p n ’at huci ’ si i n  t mi ’
:0mm’ . h~’ ‘m ’ m m l u c  of uu m m ume m ’n m l  pm’ o t h m u c t i o n n  m i g g m ’ t ’ g n n t ~ ’t ) a m’  t hu ’ t ’o um r c- , s s t m u l
p m uu ’ i sh mes inn l’mitl ” ,\ P j n n c l m ,ms i vt ’ of ’ of I s l’m an ’e p m’ od mu i ’t mi n i m , m m ~ s m u m t ~- , l t o
$1 , 2 0 1 . 4  mim i 1 1  i on  in n 10 70 . S mm g m m n ’ cmi um e , m’ i c m ’- , m mliii s,svhm ’n u m i s u n -  t i n t - p n in -
c ipmu I em’ops . l int ’- \‘mu I ‘ mum ’ of ’ I m m f l m m  pn ’mn i lum ~’t s so iti i nn  t i me ton i ’  comas tm i  1
p m m r  i sines lou ’ tine ~‘enm m ’ l OoP sc nu s avo n ’ ~- Y’. i um m i i l l  oum . l i me co m u s  I a I mi mmu r’ shics
Iim u vs , maim! t hi’ gui I ’ cau nn p u - i  Sc mmii cxt ens i vi’- Ii s imm ’ i-v i’ m ’s ’ mi u ’ci ’ i i i
l im u t hi  f ’n ’es im note r maim! i’- u mrvhnm I i  ne spi ’- i’ ies . lint ’ co ium um me i-c i n n  I I i  Si l i ’ i i
[ n n u m ’ ’s ’cst i 1 u mi’ i m is ~ tInt ’ ~m’i’ia ’~ 101’S t o  iPo ” sn n ms mu m ’mmi ’ i v  153 m m m i i i  i o n  n amnu nt ! s
v m u l u m e t l  mi t mm \ ‘e m u r l v  , uc i’i’nugc of S i  P mn i 1 1  b u m .

In  t I l t ’ i’ on i s tn i l p m m i ’ i m s i u i ’s a t  ;m imlL ’ u ’ ’ n n , Lc m imm u l i o u m , T i s m ’ m ’ i n u  , maim ! S t .
M,’ m r\ - , cmmmp i tnvmemmt n n u s  t im - mis t  i c n u l  lv  f ’m u l  l en  inn t h mm ’ n u g i m c m m l t m m i ’ : m l  , i

’ s i ’ i ’~ i i  my ,
m im i! I n s l m n ’ m ’ i t ’ s  st ’c t I ’ m ’ . l ) m m i ’ i m m g  t i l t ’ pt’i ’ iod  1051 ) i , s b o o  t ’m plavi ’ lm ’nt 1 mm
t i m i s  sm’ct cr - ( m ’c m ’ t ’ mu sm ’~3 i a n  10 , 700 to  5 , 8(1 0 , wh i ch mm ’ m o ’ i ’ s c m m t m ’J mu t k ’ c m ’m ’ , u s m ’
of m ica x ’l ~

- ho ~~m’ me em nt .  Smubst  mi n t 1 m m  1 i um cm’ m’m is t ’ - s in 001n I ‘vr s’mm I h i u u ’ m ’t’ mic cn m ic m i
in n  t !me s m ” : t m n m ’ s  of mmm i m i i n n g ,  w i n c ! c s m u i c  ma u l m ’ e t m m i  I t m ’ m um hm ’- , n i n t h  senv i ces.
l iii’ I mu i ’ gm ’s t gmm in  m h ’ m u i ’ i  u n g  t Im e pen am 1 105 )1 t o  I Olin I 1~’mu m ’ D I n  Si’ f l’i  i’m ’S mdii ’ i’ m’
i’n~’- l o\’m-Ic m m t i u nc m ’ e m i sm ’-d (‘m ’au mm 5 , 253 to P , 3t~P.  lint ’ u s l m ’ l e s m m l c  mu l t i  n ’ t m m i  I
t I ’mm m hm’ 5i ’ C s t m~~i ’ ! l m i m i t ime sc ’ s’amud l n u m ’ gm ’st cmi in in cu;mp l I a ’ m n me mut  n i t  ii m U m I n c  i’ i ’ mus t ’
f ’mmmi 6 , 135 in 10 5 1) to 5 , 02 5 in n 1000 .  l i me m i u l n i l u n g  sm ’c t a r  hummi t ime  t i n i  i’d
1 m m  m c m ’s t i r m t ’ n ’t’mu se ( ‘ i a n  5 , 100 i m  I h() to S 1 5 i n n  I Pot ) .

i , m U n th  anu ien’ sh i p ud th  h i  t i m e c o n u s t m m  1 mm mii i  m ’ s t u m m m m i n c  :a m m i ’ i s  I mu m g i ’ i s ’
I n n i  u ’ mi t e . lV nm tm ’m’ ( s a t  tans mum’ e g em mm ’ m’ m i I I ~~ t u u tm ’ —mmns nm e t !  . .\ mnuu u i mh er of mc l i i i —
i i  I ’m’ ret mu g i ’s ma i m ! g mum mk :  m m n m u m m m g e m i m e m n t  m u r -e mus 1 mlvi)  l ’m’i  r ig sonic it ’ i ’ m’i ’ of S’O ’, ’t ’ mm—

ni icnit cont m’ m~ I mm mc I a cmu t emi t in i ’au u i in ou m t t ine mu r em I

-- - -~,., .p,, , — 
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(k ’u ier mm 1

I’hc since i i i  c wmitem ’ resource mlcu’e I o pmm un ’ nmt nm ei ’ds of ’ t ine i’ ms  t a I mm miii
t - s t u mm i r ine  :ounc of bVRPA P m mmi’ ti i scum ss t ’ ml be l ow .

I , m u mt l—t ’ muu tei ’  R mu t io

‘l’he eoas tm u i  mund m ’ s t u m m u m ’ i n m e  :onne I mmus  been m ’ \p m ’ n’  im ’ n me l u g  I m m u i d  loss n u t
mm u’ate of’ 3 .4 sc~uuau’e mmmii es m~er ~‘cum F I’i gl u m ’ 11 ) . I ioi~m ’t i ’m ’ , t Iii’ pe n m t ieu mev
of mm muu a i om’ hvi! m’mngm’ mmp h Ic  cvm’im t in ,\tciimi 1 m m ! m u vm i gus inn ‘mc II I in m ’in g mu b out  si
m m ill em unit chm un g e . lam ’ tint’ pmmst 10 vemi i-s or 51) • t he u ’mu st open mc m i t e l ’  mu m ’t ’mus
of Gi ’mu mmd m mmii i  S i x  M i l e  l , m m k c s hm mv m ’ mut ’ tet h m i s  mm tm’ mm p lot ’ set! l u m m e n i t s  t m ’ mun ms —
P0i’tetl b~’ t hin ’ :\ tc inmm fm i l m m vmu R I  vi ’t ’ , n it Ii tim e m’csni i t  t im mu t m m mm m j 01’ m mii! gum ins
lm m u v c bt ’eum occu i’m’ 11mg i mm these mu i ’ m ’ mms . ‘li me 1 m m  ki’s mm i i ’  mow , hmowevi ’i’ , 1 mm i’ge 1 y
I’ l l  l c’d , mmm ii!  new lu m nils w i l l  sooni beg iii to m u m n h iem m m ’ i i i  ,\ t  i’hm i 1mm l m i v m m  R m m ~’ mis
thin’ set) im u ments pmmss i nmg t hmm ’o uugim t i m e i’li m m mnum c 1 s I mm t I m e  I ’ l l  I etl I mmkes re m it -l i
t ime si nm i 11 ow wate r s  at’ the  b m u ~ . ‘ l i m e mt-sn I t  mun u t  tie 1 t mu Ic pm’ ogu ’m ui hm u t io u n - i l l
l i k e  lv rei luict ’ t ine net m ’ m m t C 0 l mu n mm l  loss 1mm thin ’ e o m m s t  mm I m uui t l es tu i mu r  i nit ’
zone a I 1cR1 5,-\ 1) by mubount  one — h nm m i f .  l u c r e  I ’o m ’m’ , t ine ii i ’t I maim! loss in
bRl5 ;\ P mupp n’ ox inmates 1 . 7 s q umm i re mmm i ics mx ’ m ’ “to m m ’ . I in in I I ’sm’ t t h i s  1 m imi!
lass in lcR!’;\ P , man equm ivmm ient Iman ml—liu m i It ) i n ig  mmcci! cx i St 5 inn tine I,oui s 1 maimi
c, n n u s t m u l  mint! t ’ s t umm nu’ i un c zone to  u i m m u i u i t m u i u n  mu t I~ n n m m m n i t ’ n i em mt’ — e q u m i  I i b i ’ i m u m
inn l muii d l m n s s — i m a u m !  g n u i n i  ( t m m b l c  4 ) .  In n  t enims o f ’ M i s s i s s i pin i lt i yc r i l l s —
ch n m rgm’ , the t ’l out u ’etlui z’emh to umicc’ t tIm i s  1 ma u I — b i n  I I  i l l  mc nt’ ’m h i s  23 , 000
c. 1.s. ( 1 - 1 , 000 n m i . g . m l . ) .

s mu 1 1 m m  i t  v Al ti ’m’at i O i l

S~m 1 1 1 1 1  tv meg lu me n s 1 mm t iu t ’  c om im- mtmm I m m um s , I m ’St mmmii’  i me :omui ’ him ive cxpn ’u ’ I —

emieed g t ’ nu m ’ m ’ m i I ehm m n ig es mIni ’ I rug t lit’ p u ms t si’u’t’n’mm 1 ihci ’mmt !e s . I l i um’  I nmg thu i ,s
i m uum ’ , t i m e  i n m m v m s  l i m it’ i’ m u nmt l t ’m ’ga n ie m u gm ’m ui l lu mu I mlm ’ - c m’ i ’ui si ’ m i  s um 1 1 m m i t  m lu i e I t )

ineu’ m’u ust’m ! il l s mu m —  loui s of M ississi pp i Ri sm ’n ’ t’Ion I ni b t hi’ A t c h m m m l ’mm I m m s m m
R i v m’ m ’. lint’ sum i m m  I t m - m’ eg im m mt ’u i  iu ì  thi ’ G u ’ m u m i i l  ! , mm k m ’ — L’u’ imi  I t ’  h m u kt’ u iu ’ cmu hums hec ’r m
siuh I n’i’t m ’ &I [ s  m ’ c g m u i m m t  m a n  m m m ii i  m ’om mt mel  i n  t h e  i i u t m ’ m ’ m ’st of ’ mm g x ’ I t ’ i u l  I uur ’ m m l
mc , m [ i ’ m’ s u m ~sp l a . I nn t i m is m um ’ t ’u i , t him ’ i m u c o m’p a m ’m u t  10 mm of ’ st u ’u ic tu i ’ t’s to I s m ’ cvt ’nmt

I t  n I t  i’u ’ m i m I  u ’ um s ionm , m m n m m l thin ’ m u t lop t  Ion o f  m ’m ’ m’t  mm 1 m m  u mmm mm ’s h mm mm m nmumg cmne n u t
p m ’ m m c t  i c m ’ m s  0 mm n m l i l l  I I~e m’ ef ’uigt- s h u ms m ’ O lnei’ u i t i ’ th to u ’ ct huu c i ’  m u s m ’ n m gi ’ sa l  m u  t Ii’s .
In Lum I cnas I c ’mm Pass , Cmi !cmus i m ’ im h i L t ’ , m mmiii ( ‘mm l e m us  ieum RI set ’ , su m ! m u  ( h ’ S  hmmv c
bi’m ’ mm d m’ m m s t  i e mu l i s ’  i umt ’i’ t -m u s e t l be c s umm s tr m u i ’t nsa of ’ l i i i ’  s_ h m ’ep u’.mmt i ’r - hO— ‘o a t )
mm m iv i g m i t Is ‘mu ei im iii n ucl hc t ’mce t’um t h e  G uilt ’ of ’ \k’\ lea m u n u m h t ime pam ’t at ’ lmmk c
Lfi m i r i m ’ s , I o m i i s i m m n i u i .  , \ i ! t I I t  lou a t ’ m m sm u t  - u n m u t a r  m u m mer s t m ’ m m c t u m m ’ c , m lsov i ’
I,mik, (: lm m m n - Im- s humus , imo wm’ se i ’ , o~—~’m ’ i t h ed m m m i i’t ’l’m ’i I I V a  n ’ n ’ m m i m s  of ’ cant  m i n I  I m u g
snu it -nm i (i’m’ m nmt ‘u is 10mm above i t  ~m I t)cmi t ionm

“~mm h u m  t m’ t’’g i lmm i ’u ms 1mm m m l i  m mmi n t  s of ’ tint’ m’omm ’s I mm 1 munmi l m ’st h u m ’ I me ‘ ‘i l l ’
t’ \m ’ m ’ i ut t :um l t ’m u sii ’ mm ! .mm i m ’ mmmi’ ml j s i ’ ni i ’ t s s m’ s mind n u ~ I I i k e l ’, ’ u’ i - m m m m m i u i  so.  liii’
m ’m-’- t n m n n u t m ’ t! i ’ i’ m ’ m - h - w m u t n ’ r  nsem ’tls I ’ m C nu l cn m ’ sI, m u !,umki ’ mm li ’ simon -mm ‘s in t’ i m ’ n u r ~ ’ 12
minim! 1mm t uthl e II
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I ’ mm l n li ’ 1 1  — Inst immumutem! i t m u tem - \t’i’tL’s t m s m ’  5 n u  1 m u  t a ,- \ I  t cu’ m mt ion
Coast mm 1 mau i ! F st n u ll ’ in n e muic — ~ii ‘A P

I a cmmt iou i Mi ss  i s s l j,~p’i R I v e n- l m h m n n
I mu . ~!

Cal emus ieu 1,mu ke 1 3 , 800 8 , 01 ) ) )

‘I ’ otm u l 13 , 800 8 , 90( 1

It m u t ci- h e  tm ’ i Mmanm u genn eun t
Supp len mi enutm i I wmmt e n to m nmmx i m um i :e e s t u m m u  i - inc  pm ’om !mmct I v I ty in n  ttRR-\ ¶ 1

is Smut i s f ’mict on’ inn m i l l  m m u ’em m s except inn tine L m’ ammm!—1 ~iu i t e  I , mmke a rem u minim!
in tine At c l nmu Ia 1 mi v um F l o mnmh c mmv . Sup p I emm i emitm i 1 wm u t e r  nueetls for these

m u m ’ e m m s  m u m e  shtnnn n oun I’i gnrcs 13 , 14 , m miii! 15 ma u i inn t ab l e  1 2 .

‘l ain le 12 — 1 s t  inmm m t c ’ t I t t mitt ’m ’ \eet !s fom it mitem’ Level M manm u gc nuK ” mn t
Commst m m 1 mIn t! [stu i u im ’ i me :oume — (V R1 5 ;\ 9

Lm cm m t ionm ‘ i s S  j ss i np i I-t i yen’ in low
( c .  1 . 5 . )

G rm uxm i !—i ~in i t t ’ -  I muke  ,-\ m ’ enu 2 , 400 1 , (nOO
,-‘ut chmm l ’m m l m u v m u  F l oom iw mu m - -  80 , 80( 1 58 , 000

‘i’ot m m 1 02 , 200 Si) , 600

Sinoi ’c l i m i t ’ -  inros I Clii

Si’- m ’ ioums m ’ u’os 1mm  i s  ‘i’m ’ m u m ’ m ’  i un c inn t c Rh 1 ,-\ ~ mm b u g  the gi ul I ’ short ’ l ine t h at
pmum’m i l i i ’ ls  I i i  gli wmmv 82 , (n i t  nm ’ m’- un P t — v e t o  ma u l I Ia l i x ’  B c mm ci m e s . ‘lii is  sect b u n  of
Ii i  ghnwm m v is ‘m um h i j u m e  h um t ( m m i t  i t  i s  omit ’ m~ I t ime ann i i ’  5m’ m’t ions of ’ h i g h n w m m y  inn
l o u i s  i u . n u m  t i m m u t  ruins i n i u m i c ! i  i t  a lv  m u t ! l m m c e n i t  t in tint ’ Gui I’ a I Mexi co. I t s
sceum mc qu m u I i  tv m’m nmk cs i t  mum , ‘ m mt st multi I nm , m m cm i lou- nec m ’c mut i oun m miu m i m i es t i ne t  i e
p m m i ’ s u u i t s .  (‘ m n n s i i l e u ’ m u t i m n m i  of ’ i - e l ev m u nt  l ’n u m ’ t , n i’s inn i n m u l t i n g  m’- m ’o s i onm in  t i m i s
mu i’ eu m b n l s m ’ mi m u m  mu u’ecent 5th -i cy m’eptnrt  hn t u e  Cam-p s m l  l ) m g  m mme t’ - rs 1 mimI i emites

mt m m um um nm ug e muie n l t t o  p i’m s’enm t om ’ mmm li i i ‘ i i  ze mid s t’ m’se c f ’ fect s n m ma v lne m are
mu p i )  r’a l~ n m  - i t  m ’ tinmmmu muct I ann t i)  innu  i t  e m ’ os I onn . ‘line cannel  u m s m m nn m s i!u’ mum su i l’m’ tnumm t ine
St l i i ! \ ’ went ’ t n u t  n u m m u i n t m m i n m i n m g  the romm i l  inn i t s  pm’ e scnnt i a c m m t  i onn by i n m m l t  1mg
C I ’ m ’ S  i m u m  wa m u  I t )  i’cmjull i i’  mu inem ut’ v s tone u ’evet mue n m t mcii i cii ‘m~ m m 5  dete m i ni net!
m ’~~ 0 i I 0 M h m  i l  Iv m u n l u i s t i  1mm - mi , wiu i h e  u’ m ’ l o c u m t  ioun of t i ’um ’- nommi! l m a n t i w m u m i h  wou lm i
m ’i- i I i m i  m m ’ m l nmu u c l n I ess muest l iet I emi l lv ii ff euns lye u’evt’tmmucnt . ‘linem’e f ’or e , t h i s
n ’ l ’ m i m ’Il a t ’ s l uo ‘i ’ l i n t ’  u s unot i nue I untied inn  tint ’- m’s t I mm i mmt e t !  neemhs I n ’  p n m n t e c t
e m i t  I t ’n u l l v  n ’n ’m n d m m n g  shoni ’ I u n u ’ s  anti m o  other’s ex i s t  inn lVRl 1 ,-\ n~ I n i gumu _ es h o

mmmd 1” “— imou ~ t ime ‘silo I’m ’ l i m i t ’  m int ! s imon - i— 1 l int ’  chmumi g es  lam’ h’Rl1.\ P . lou’
tIe [ m m  m led di m —i ’ m m  I maim ~i f  s i m s n m ’ m ’ I i nn e m ’m’ aS ion inn ti ’l-i I~,\ 9 , see ‘‘\mmt I or im m I
Slmo m ’m’ l lint’ St ‘mi - , l u i s m ’ m m t  ~r\’ Ra 1 nai’t  — I ,ani ’ m’ M i s s  m s s  m p ln i P m ’L ’ i amn ,‘‘ 11 . 5 .

\ u ’m’ ~~ (‘om ’(m~ n f  I i m g u n e c r ’ s  , ‘ h i u l v  1 P 1
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IV R P A 10

l)ESCRI P’! 1 I~’~ Ci: (:oAs’l’Al. AN I_) liS’i ’UARI Nl~ i ~N\ ’ I Rt )N~~ N’!’

Physical

Gene rmm l
The com u stmm l min d estumurin e zou ne of WRP,-\ 10 is slnowrn on Ii gurc 18.

Tine t o tm u l  lm mn ml mure u m iii tine zone iS about 2 . 3  mmmi i l ion acres , compris lung
mibout 47 percent of t h e  im u n d mun ’emm of WRP A 10. M m mjor streams f lowing
t h nron n,glu tine zone to tine Gulf  of Mt’xico mire tine Miss i s s i pj n i Rive r , Bayou
Lafourche , ma-md the Mississi pp i River-Gulf Oumtlet . ‘line Gulf lntrm m eom u sta l
!\nitcm’~cmuv trave rses the :one and mnuru ie rous srmm m iil I mukes , hmmvo tu s , and cm un m mi s
l’ornu mu l mmh yrimnthe wmite mic mmv network in tine area. ‘line Mississi pp i Riven-
is by far tIne nmost pronninent stream in tine mirem i , and i,mmkc’ Pontchmmrt rmnin
is tine lar gest  lake .

:\bomit 4 ,000 ~‘cars ago , time Mississi pp i hnegan huui I miing tine Cocodrie
deitmu by iicpos i ting i ts sedin uiem nt in the vicinit y of h .mmke P ontc h ia rt rain.
~ proxinmmitel~ 

3,500 to 3 , 801,) yemum ’s ago , tine Miss  iss i l)1) I Rive r sin i Item!
its course lct’-stwmmrm! to the ‘l’eche cou mrse , emmus lung gennera l deteriormit iou
of tine Cacotlm’ic tie I t m u  m :uss in t ine niort inem i ster u n puu i ’ t  of IVRPA 10 , near
l,mike i’ontcliart rmuum . App roxi mmum ite ly  2 , 800 ve mm rs ago , tint’- Mississi pp i
Ri I’m’ F m lgmmin sh i ftemi its coum-se to occupy tine St. Bcn-nmim’ mI course , anti
began devclop inn g mu s-mis t delta in !VRI~A 10 , extenmling fn’onm tine general
vi ci m m I ty of Ba n-atari mm Bm uv em u st w m u rt l into tine gum ! I Ine vomu i! ti n e current
pos i t  ion of ’ tine Cinmu ndeleu r I s  im m n d gu’oup . App ioxi  mm mm m t elv 1 , 200 \ ‘emu rs
mmgo , time M i s s i s s i pp i Rive r m mg mmin shi t ’tc ’-d i t s  course westw art l , causing
tine L m m t ’oum ’chn e tie I tm i to beg in n ln ui  iii lung ma im! t ine shore l ine , in tine
s i  cii i  i tv of Lmi b um -cu e min d Te r reinonine P m m r i  sines , to mimh’m mnce semiw mn i’mI
i~~te r io  rmut ion of tine al nm uu do mn eml St . Berunard de I tm i occurred comncu r r cn t lv
w i t  hi tine build—up of tIne Lmu I oum ’che tie 1 ta .  ‘l’h e il reton and Chande I cur
i s i m u n d gr-oup s represent a 1,a te s t m m m ~e in m ie l t a ic  destruction r esu ltim ig
from sunl ns id emn ce beh ind tine old  shnore l i mu e and reworking of the enmis of ’

nn t n n m c m’ous o ld dist  r i bu t a r i e s  . Six  hiruu mired yem m rs im iter tine Miss i s s i pp i
River  mui nmundoned tine Lafourc lne cow-se in f ’muv m n u ’ of i ts  present course .

N m i t u u i - a l mumarshes I li gure 1 8 )  comp rise abou t 1 ,507 ,000 m m c n e s  or
about 65 .5 1ue i-cent of tIne 1 mind a u-c a in t u e  comusta 1 an tI estumirine zone
of !VRP , \ 10 .  ‘i’hese n n m m rsln es cxten u m l m l  mind from tine Gu ul I mn I Mexico for
m m distance of huet weemi 20 mind 3f~ mi les . ‘line mars h es mi re l o w - I v i n n g  mmr e a s ,
usu m m i I v less thmum 3 f e e t  in e le vm m t  ion above mean semi i t v t ’ -l , b u i l t  w i t h
sediment t iepos item! m y tine M i s s  m ssi pp i R i v e r .

‘ line he n ig th of i m u m d - w m u t e  r m m n t e r f m m e e  win i cii t m ’ mive m’sc’s tin e :one m u p p u’ox—
i : ’ : u t  ing th it ’ I andwmurd I ’nn iu nm l u i r v  a t  mmum’s l n i m in u s i s  2o , 215 mn _ i Ics  . Tin is  l u m nt i—

u i u t ’ - r  i m i t m ’ m ’ l , u m ’a i s  sho m~ni 1 m m  t u m b l e  13 .
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‘i’m ub le  13 - i , m un d —! ~m u t c r  lnntc r fm ice , Comistal  m ind N s t u m m r i n e  :oumm ’ -

RRi O \  10

M i l e s  af  ln te i ’ I m m c e

\ : u t um rm u l  St remam u Bmmn ks S , 971

i , mmk e and M m u m’si u Si’ion’clinne 14 , 525

F xcm m vmmtem !  Canmm l Banks 4 ,737

M m m j o r  Rive r Bm mnks 307

( i umif  Shoreline 07 n

‘l ’ o tmm l  o , 21 5

‘lIne shnou’ el  l ime m m lon g the bmmys , I mmkes , um ui d e s tumur  it— s eouus i st i m m g
of 304 imm l i e s  of smm mn m l mmii 53 1 mmmi 1 t’s of uu uml aunm i / or  s i l l , is mleser ibet i
he i am-.

Fot um’ I emig ime l mu ~’ , I ocm u t em! mit  t ine soumt h ues tern  ext  n ’eimm I tv of ’ IVRI ’A 10
conus 1st ~ pn’ et !olnm I unm mn nt lv  a I IlIuml minim! s I i  ty imi ater Ia ! dci’ ived Im’ om iu rewon-k imng
at  tine su rrmn tm nn m! lung nmm m im ’s ium ’s , m mmnmt  l ’m’ ou m i semi i iuieunt s tu - m mm nspo u’ t e t l  m u n t o  tine hay
t’u’ om um tine ,- \ tchmm 1mm ! muva RI s et ’ .

1 1-0111 1- o u mi’  1 emugue I - ~u u \ ’  t ’ mm m~ I i. m i rt ! to last ia u n R um , -12 p e l ’cemnt of ’ the hum)’—
so um nnd sh o re  i i  une coins i s t s  of smum u m! bemucines m uu nd 58 pt ” rccumt conus i s ts  of mmmuih
amid/ ox’ s i l t  . ‘ line sumu nm i h emmci ne s  g emm ct’ mu I lv  c o m m t m u  inn  onm l  v m m s u mr f ’mu ee s’eunccr
of ’ saint! m m low imnch c s to  mu ( ‘ I t  t i m i c k  o\ ’em - I \ ’ i mu g sof ’t mmum un’ sh  d epos i t s .  In
time ge ni t ’u’ mm I v i c I mu tv of I t — l i  c m u m u  I m ike  mm mm mii ! shucum ’ m ’ I i  une inmus  mleve io lnem ! I m ’ouui
en 1 mm z -genment of ’ th t ’-  I mike m~ 1 t im  u u u  I l i t ’  m I m i m ’slu . Smm um m i bem uclm cs prem lo imi 1 na te
;u l onu ,i thc’ simom - t’l m m ’  o t ’ i , mu km ’ ‘el to f’romml I’ m ’ l ie m u n 1 m m ! e to Rm uy ou P et i t
C m i i i  iou . ‘lime source of ‘:~os t of t ime  saun mi i s  tine u’ework ing of tine coarser
m u m u t u r m m  I I os em’ d ’pos i t s  m m ii mm h m um ndo u ue t i  ml i st u ’ i b u nt  miry m li m it t ’ l ’ I a! of ’ Bayou
‘el i t  ( ‘ m m i i  l o in .  Mi mm i m u n i mi / om’ s l i t  sham - el  i mn e s  m m m c  tint ’ pm i umm mm r type shor e! i m ’ie

m m I o m u m ,~ the u ’ m ’ s t t ’u’ un shom’ o ot ’ I t ’m’ m ’e h ou uuuu ’ i l m u v t o  t i n t - ’ s - i c  i u m i  t v  of ’ R mm v o ’ mi
1 c m -n ’e homn mic , t i n t ’  m ’esu ui  t of m m  ~o n k  l u n g  o f ’ t int ’  ui mm mm’s! n ihe inos i t s .  \ ‘em ’ v sn imu i i
I (~cm i I i  :cd h t ’mme lme s mu m - i’ s i m m  t t m ’ i’ ~ i t i u u ’ o u u g i u a u t t i m  i s  i’t —muclm . I I ’OnIu Bayou
I ’ e ri’eiu on ’m nm e , mu u’ ou i nnm l tht ’ si io u’ m ’ l i m i t ’ s of ’ I m m ki ’ 1mm i t t ’ , l , m mk c Fe l i e  I t  v , m m iii

l . uu ke  R mu e e a m u m ’ c  I , t ime ~~i’ i rumi u’ s’ sho u ’el I u m e m mm l ( ‘ 1 - 1 mm 1 i s  Smu n ml tier i t’m’-t ! !‘ i’ouu u t l u e
m’ ewom ’k i n i g oh ’ sed immu en ’its L i O f l Om — I t  em! by i t m us’oi i  ‘l ’ em’u ’ebonnne wh eni i t  mc mus  m it ’ t h e
i n n  t ine m m m c m l .  I s i t i n i un t h i s  , u t ’ i , t !mem ’e m mmi ’ Iwo lot ’ m u l i : e m i  s h e l l  h ’aei’mcs ,
omit ’ mm h o m m i ~ t h e  m i o u ’ t l m e m - u i shom ’ m ’ 01 ’ I , m m k m ’  t mm i ’ m ’e , m miii!  t iui— aU nt —i’ mu l aung t ine
mmou ’t hm m ’ um ’ — t t ’u ’um shan’t’ I I m i m ot I m I k e  l m u t ’ t’ o u i u ’m ’ I . l Ine m’emmmmm m i  i u u c, cmust cu ’mm shmnm ’t’—
l ine ( I I i ’ i I , m u i  i c r  l , m \  is  p u m ’ L iom m l m m m m m i t  1\ ’ m mmlii! m m u d / o m  s i l t .  ‘l’ine iu m m v —soum n d

— l m om ’ v I mmm i ’  pm u , u  I I t ’  I i  u m m ~ t i mm ’ I t m - I - u m~ f t ’J - , -, m ’ o f  t but— bmi rm — i c r  is  l m m n n m h s  a t ’ I sI t’s
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!) c ru l i i ’r i ’:’ , ‘i i : m l m u !  1c m ’ , ~ifli! I ,om4 U i m m i b m m !  l~ -i coIlsis t S pi ’im ima ri I ’ .’ a t
S m mmu t i ’ , - : - m ,  u t  i ’ m’  u - u I  . 1 mm ’ s I i I ~u’ m’l I mum ’ m u m  oum nmd ( ‘ :11:1 u u n u m d m m  ; :u v  , I i : uu ’ m m t m m u ’  mm mu ~’ , mmmii!

— I m : , u l  l i i ’  , m i l m m c e m i t  F , m ~ ’~ is  : I m u i n i l \ ’ :mIuL I m u u ~ I or s i l t , n i t ln o m m l m u l  1 i o c : m I  m , :m ’d
sl um - I I 1’m ’ ,u c }uc-~ m l I o i l - c t he  u l u r t j mt ’ m ’ m u Th I i i -  I l i i i ’ o i 1mm u t  m m m ’ i m i  1 -1 mm \ . 1 1 m m ’
r e m m h m u i u n i u m ,  h m i \  - - — - ( t u m I d  sh o u t ’! m m m i ’ m m t h i s  mc m lii i i s  , u l : ’ R ’ s t  t ’uit I u ’m ’ I \ ’  I mu lud
m mnut l / m s m’  s I I t  , i i t  In mm s c u m t  t er I mu j Ui smmm id I ’ L m ( L  }mm ’S c I ( m s ’ e u m t r mm t t~d m m m ’ouuid 1 hut ’
s lmoi ’e 1 j i l t ’ m l  c u - m t m m i u u  R u v . i’hc s m m u ni l  m m m m u t m ’u ’ u m u l  u s  de r ive t i  f i L m  mm i ’ e u o r k i i m y
of m m ii i ’ m ’ 1 m m !  i !m ’~~mlS I t  i’d H ’, C u ’:iuu i!  Ii , Is ’ol u .

!i et m - .e i ’m u ~m s t  i mi m m ‘ m I v  m m m ii the \ !mu 1 mm Lu ~ s at ’ Cmi’ M iss  i s s i p i 1  i R i v e r  t h u
b m i v - s o u m uu i l  , u u i ’,l : u m c 1 u u t l i ’~’ t i n e  H. mmik  I l imes a t  ‘ - - ‘ m u l  j~ - .i ’sI ‘mu s s , -— I ) l u tin ‘m mS ~— ,

l’ m iss  m u l o m u t  u - i , m m mi! M m i m u m  P mmss , m m m ii!  u s  cL l c i ( -~,i ’ , l emit  i m’ e l v  01’ 
~5 i L i  mu d/ m r

s i l t  dm po~ n 1c m1 b l i i i ’ M i s s i s S i pp i R van’ .

- ~-.~~m mm \ 1, m 1m m I ‘mis s mu ILl  I s I t ’ , um I I’ m t i m ’ I lie ; u re:u is  c h nmu m ’ mm ci t ’r m cci i  by
um m u mmm l rm ’nm m - l v  n i ’u ’ t’ ’, 1 u l , u r  mi nd h m e mu v I I  i u m t i m ’m u t m -J :0 m b a t  l u m m v s  m i l i i m i j  t i n t ’  m c m i  1 m m -
I mm ii i , mm mii i m m l u c k  a t  h m i v - S ol i u m il  ~-f I l ’

~,- I m u i c .
lu st  of i S I m ’ o I l  ‘ i t  rt ’ t ine  h m 1v -~~- ’ muIId Sl\m ’u ’a! imie CoilsiSim- a!’ b

s u m u u L i  hm ’ muc h mm ’s , i u i m l  3 ?  p m ’u’ ci’ui t  ~‘ m u i~l m u i mmi , ’ I ( r  sj  I t  m u u ’ c u m j  I , a k m ’ s  I - a u ’ c n i ’ ,
1 m m I m a r  l i i i ’ , mm mii!  I j u t  i’ i m m u  u t  i’ mm i ii , mmmc I :  mJ i m i j  J im ’ I “k n i t  a l u m  Russ mummi l  t m c
Ru ~~~1’,’t s  I , - t:s’ Sit u of t ine  ‘ - i n  R i v e r .  . \ 1 ’ i m ~ flue c u i s t e m ’m u s lu om ’ el i m u m ’
at ’ mike  Ro m’ c m o -  t ’m ’oum t \ I m m l i m u ’ u i m ’ m ’ m mx I’ o i n m t  I u ~ b u i l t ’  \ : i \  M m mi’ cl u e t t t ’ s , tht ’ pm’ i’—
dl ’::: u mi m i ml sha r~’! I It ’ ‘ m m l l  i i ’  1 m m !  i S~~, i Ll m imia ‘ or s l i t  L i - r i  \ ‘ m’ il f r o m , m’ c u o r k  I mu ~ of
t he st lm ’ m ’ouuumm! n n u g  L m r ’ m i n i m m i m t I S .  !m i 1 l : a l u t e  \mr - . ~1mm u ’e iu t ’t t e s  t -  t d ’  m : m o i u t i m  of
- ; mu \ - ou i  R ieun vi - l m m i m ’ , mu s : m m ud O~ - m h J i  t X  i s t s  except t ’or mu sina i I sue t b u n  of SI L l

~mi s1 , or s i l t  m mmii!  s mm i mml  I j o c m u  1 c o uncm ’ m m t r u u l  ionus of s l i t ’! I m m u m i tem’ i mm l mcii 1dm oven ’-
l u m p  p um r t  0! t I m e  s m m u l m l y  Hi ’,u e l m i ’ s .  ‘lie s um uu m! is  m l e i’ j cci fr om i m m m m ’ m’mcai ’k I i i  of
seml i m m n euil — m lepm n s i  tt ’m l 1w O h 1  il i s t m ’ i l n u i t m m m ’ i -:s mmmii!  11m m ’ du e l I f ’r ou m m dt ’st m’ m u c t  ion
01 shnc l I mmm i ddt ’ims - lint’ m ’e m mi m i i m i  I m u shan’t’! imn c of l Ike Ro 1’gnnc I ’m om:, imu ’,’ouu
B i c u us’ c ul t mt -  t i  - ‘e ,u r  I RI  V~~~L u s  pnm ’tlom: m u m u m m u n t  1 ~ mm mlii m m uu i 1 or s i l t  , s u t im , ( I t  I o

m l m i m u o m ’  um - matu ut s of s munm il  l o c m u t e t l  h e t s m - m ’ : u  t he R i j m n l m ’t s mm m li!  t In t ’  ‘ m ’ i r l  Rh  er .
‘ l i m e hu i nuks  a t ’ t ime  Ri m~O l i - I S  m u un ii tine !’ Mm — m n  t cmii ’ P ass , mind t ine s!m m l u ’m- 1 m u s -  a t
l , uukm ’  St . ( : m m t i n e n i m u e , mu u ’ m’ c i ,  l I OSL ’ i  e m i t  i u ’m ’ l s ’  a t ~ m u d m a i l / a u ’ s i l t  m l m ’ r i s l ’ il t m - m m
s u m m ’ i ’ a ummm ! unu ~ mim i u ’ s h l m m u i d s  . I V, ’ l: i  t ilt ’ 111gm ) l e t s  k m ’s t  t o  bo i n n t e  m m l i x  I It ’ u ’hcm m

i m m t - , ’ m ’c t u  t t m ’ m m t  shore t \ ’jlm ’s l’m ’om mm smm ui t l  t o  m au i t’XlSi , mim iml  l l ’ ouul ‘a i n m t t ’  u m u i ~\
I lcu ’ Ht -s t o  t Int ’ gt’u i t ’u ’mu i  v i e  u u n u t v  of I , I i u m ’m m l m m  i m ’ m m c I n , summit! pm ’e m! o m :mum nuu t m ’s.
- \u ’om m nmt l  I’ o I at  t - m u ix  I Icx ’int ’s , st -ec u - mu I s m mum i I I  i u c m m c i nm ’ s m i r e  i’eco gum I :mm ln I t ’ . i b m ’

mu h u xn t l mu nm ’t’ of ’ smmu m d sam i t i m  of I ‘a I un t  e mi t i x  I k,’u’ Iim ’ s mmm lii tine e,~ i stennec of’ simm ’ Ii
l imit t’u’ imu I i s  m l t t i ’ i h m m t m ’il I I )  t int’  i’ei’.o m ’k l u :  o f  t iu t ’ I u m m i t e m ’ i m u  Is of  o h !  d i  : - t  u i h —
un tm uni m ’S. \ l o u i j  t i m e  si m om ’ a l  iit t ’ a! I , m m k c  l ’ o m u t c l n m m r t  n - mm i u i , fromim l m u i c o l n m  - u m i c i n
t I n  N t ’s I ) rl m’ , u uIs \m rp om ’t , m l i i  m u m u ~i ,’ar  s i l t  mum - i’ ‘r~’io ’ immm m n i t . liii’ sh ame! 11mm’
bet m’~m ’amm t l mm ’ Nm ’’,-. 1r I m— mmn s ~ in - pou t mmm iii time , l m ’!’u L - m c — I ‘ m m — In 1 -  I cum nus R i m ’ i sI n l I l t ’ is
pi’otm’ c t i ’ - .l Nv mm c in m ucm ’ e t t ’  :m ’, ISll ! with l m nkcsc m mu’ ~i be uuc in e s  u t  t w o  ! o c m u t  b o n u s
ant ! 1 m om : , t h e  , J m ’ f f m ’ n ’ s o m l - m n l t m i n i s  i’ m i r i s h n  I l int ’ t o  t in t ’  , b e f ! ’e r s o m m  ‘d . i : i n m m n l t ’ s
l’m m m ’j sh  l i m i t ’  1’.’ mm m m ’s m ’tnb enn f_ of musp !nmmit mm m d l ’ip i ’ u l p .  From n n t ine , i m ’t ” t’em ’ s o m u  -

it  . Ch mm u’ I t’s ‘mum’ ish I l im e 10 t hi ’ v i e  i i i  i t  ‘.
- of ’ t he  ‘I’

~mmi g I pmihomu Ri ta m’ i n n  t i m e
“n r CI lac: l en u ’ r l a r  of 1 : u i , a  h - S m ?  d m , a t  r m u i u m  mm t e i ’ ~m ’ r l I  I , d i s t ’on t  I u i u u s i s  “ ‘mu ds ’ s
a t ’ I’ i inc S m i l m - , l mm u mm !  slit’ I I m ’\ 1st  . ( k ’mu c u ’ mm I Iv . 1 1mm ’ ~m m m u L i  li mit m m ’  1 mm ! m e sm u I ts I i’om m I

ia -m t ru m et  i oum of’ some I ‘ m m m l i -  L u it!ge I t ’ l l  bel t h u d  1w mm I’ m ’? i ’m ’mm t I 12, si m om ’m ’ l i m i t ’ ,
mcii i  Ic t int ’ sine! I s  m m m i ’  t i n t ’ m ’a s iu l t of u n u m t um ’ , m I com ic -mu t m m m l  ion ho t - . , l \ m ’ u c t b u m



u L l c m  i l m ’p L ) s  i t s  ann t he  I u u k e  hat i i  or t i ’ i l m . l  im’~~t i’O\ ’ m ’il slit ’ l I mmm I t ln t ’ i l s .  m m
t I nt ’ s - I i ’ i n i t v  at  t i u m ’  I m m i m j  u l l m i i i o m , m mm mii l e i m e l ’u u m e t m m  Ituvm - i ’m~, s u mmmu l 1 l a c u l  1 2cm !
-~b m m ’ 11 I ‘m ’, u e  I i i ’S inmu v e L i m I t ’  1 opeml . 1 m m  m m m iii  i t  ion , ,I m i s t  we st  of ’ I Int ’ ‘ l’ c inc f ’um u m c t mu
R i t c n ’  - i  som u l I s , u u u i  hi ’m m c i u  h u m s  dt ’vm ’ l ’ p m ’ i l , ( S i ’ i’ t ’ s mu l  t 0 m m  i’cmc oi ’k ium g of ’
a m u T h o u m ’ m m i m m t m ’ n i u u i s  p m ’ i m u l m m u ’ i l v  f ioimm “ i m  !tanns i slm m nmm i . lint ’ u ’m ’mm lml i n m i u m i bmmv-
- /ot mm bil sb m o u m ’! 1 m w ’ ‘ \ ( L I l L i S  Ira’: ’ t ine l c l i t - t ’ u m i c t , u  t i ’ .  i n  m ’, u s t m c m u m ’il to t i n t ’
Ri , lm’ t s mi nd combs ists pnt ’Li ammimi m mi m t l v  of sm m n n t l  I- . I ti m i m l im ior m m m m m a m m m m t s  of flout!
m u m h i l  ~) j ’ s i l t  . liii ’ ~r ibl i mm I’ ’’ 5,  ‘ ( u n i t ’  ot t i ~ u ’ sm um id l im us hccui tim e i ’ m ’kOI ’k m ’ L l
P I t ’ i s i o e m - m m o ’  mm. mt t ’ n i a l  i i ’ l l : i , i m t b u t t  t t l m ’ m u r c u 1 51 m i n I s  f l o w  i u u i  o f f  t ime
l ’ I i ’i st  L ’ e m ’ m m m ’  1 m n u’ ices i i u l a m t k m - l o u t c ) m u m m ’t m u m  in. . ‘a t o m  l m m ’ n , - ( m h i ’ c m ’  of t I I m ’
— , m m i L u  i s  t in t ’  s m i H I : m m ’u ’g m ’t ! Mi  1 1 0 m m  I s i m u u m m l  h m ’ m m e In I m v t ’ u ’ m m g m m m g  m u h L M m t  2,0(11) t ’i’et
in  s m i l l )  I w i m  uch , m m ’~m I h e l s  t I m ’ m u i ) n t I m c m ’ mI s ii o mmm-1 i u n e  3 t o  0 m m i i Ii’s o f I s l m o n ’~’

mm mii !  commIt ’s o m m s l m - ’ n ’ c 1 m m  t h t ’ v Ic mun i I Y , ‘I  m ’~, m v o m m  l , mu cabui h i ’ .

C l  im u mmm t

l i n e  ci  i : , i t i :  a t  isll , l’.\ 1 1 )  i s  e m m m h m ’ m m c t m ’ n i , i m ’ ii 1w m I l l It! \ c i m I i m ’ r s , i n - l i  s m u t --
miners , m m m i  u ’m ’ I m m t  I ’ .  ~‘i y h i e m u v y  pm ’~-c m 

~ 
i t  m t  h u m .  ‘l int ’ l a eu ’ mu - ’ m ’ m m i m u m u i : m  1 m ’ m:Ip m - I ’mm -

F t a rt ’ is m d - I~. 
‘1 1mm ’ mm ’ . m ’ i ’m m: ~m - m im niu m umu 1 p i’ i’c i p I t  m i l l  on , h mu n t ’~f on 3 m m  m m ’ mm u - s of

r m ’ c o i l m  , l s  m ’ .n l uiclnt’ s. M um i or st -aims , u l ’ t m ’ct i m u j  t h i s  u m j - m h m n ’  , i s o o e u m u t m ’J

I t i n  t mop i c , m  1 h o rn  I c mmm mi ’s mmmi a\t ‘m u  - I u -op i c m i l  ccc I o u m m ’s. ( a m m v m ’m’ t  i V m ’ th u m um -
i l m ’ n s ) n ot .m ’r ; -; m i l m n ’ u m u g  tInt’ s m i m : m m : I m ’r saint ins  pm’o m il uc e  m u m t m ’ m i s m ’  bu t  In i gh I s ’ lot ’ m ml  I :eml

l i i i  mm 1 1

1 m L lp n c~m l  l i o m u ’m’ i cmune s u m mnt l  I m ’ssm ’i ’ t u ’ L - I l u c , u l  s t - - i ’ m ’ s ‘S m i ’ - I t /  t i d m u l
s m m r m ’ / s s l u m  ,‘ l m  m :i 1st ’ t i~ lo ’s ‘m u m  i i  fi m u m i :mmm ~l m’m ’ sm m l t i i i  t O m ’ i u n u u n l :m t  m - ‘m u - ‘I ’

mmi m m~~: mI,t: m , l: ’ :m un m! h- ’~ I :m m l l s  . h u m ’ h u m m ’ u ’ m c t m m m ’ ~t oi ’ m: m t i t l e s mumm i s t o u t - :  m ’ , mu \ m’s

am u m i s m ’ m ’ i ’ - ’~ i t t ’ i t  t m m ck tm m i m e  s l n ou ’m’]  l i n e .  ‘11m m ’ ‘- - i m m u m m i m u r i  ‘ m ’ ’ i m ’ct i m m r n u e m m n e .
t r m u v m ’f  i u u ~ - - t m  en d  I L ’!! I m cR , S i m l i L i  he - w ’e- m: mo i : m m d  lv mu hun - i c  t i m e  s I n - c e

of  f t - i :  1 1  i — u i e m m m ’ i v  1 1  I ’m— i’ m  i n n  m ’i e v , u m  m ’ im mn e , ’ m n  t i m e  s b m o u ’ e l i u m m ’ , anti IL
h i ’ssm ’n e l m ’ v : u I  i I l m m s : : l s l l o i t ’ .

Soc I - ‘m ’e :ma m ul m i - h i L l  ( t i l t  l i t ~m i !

I’ - i - m i  1 I I il
- : - I I ( 1  - s m u  I mi t I - - I I  I f  hi’ c  1 min i  m S  I ‘ im m m ’i m m ’  :01mm ’ u n  SRI’  \ I l l

S I S  % - ~~m - ‘ \ u m m m , l t~ I ’ .’ 2 1  1 , I ) t ) t )  , n - S I  i gl m m iv :’- ’ )~~ I a m m o  I ! ’  ‘~t ’ m ’Ct ’tli of tIm’

‘ - - : ‘ o l  1 n u n  ~t t i m e  ‘ . l / ! ’ ,\ .  hl~i’ ;‘ I ’ t b l u u t  105 il l  - t l h m  c ’ s i s l t l  cone mm mii i
tf~’ m ’ m m t  I i’ : ‘I t . \  i m i c i m ’ ,H ed  , u hai m t 35 ‘i’m e -:mt I ’ m - m m :  l i l t )  to ! m t m l h l . l m u m r i i m ~-

- , - ‘ I m~~ h O  t’mm ilc , 1 , -s m ’im n , ~~~‘ t m  m u t  I - ‘ m m i i i  I he c o: ms I I :i ’ t u m  li n e i ’m - m m — i Ll SI
flm ’ n ’ c u i m t , u S ~- -m 7 ’ u 1 ’ m - i1 I - 1 ; ‘ m - u’ ccut l ‘- --n  t i s  m I l l  m u m ’ t \ l d ’ \ .

‘hi ’ pL - ; ’ m u h m m t  m - ‘a of  t i m e  c o m u s t  m m 1 m t m i  m ’si  m i , ~ n i h - : : l u m m ’ I ~~i’~’ I ’ I m ’C I  - -i m a
I , - , - 1 1w 2 m ) 2 t )  m i )  Im ’ u - t hi ’ ‘ . : m t i ou u: m 1 1 I ic ~S m m ’ ‘ i ’k ’C  I Vi ’ mmiii! t i n

13 . 1 1 ) 1 1 lV 2 02 1) mmu m tic  r tin’ I o ’~ I - ‘ m m - I  1 1 ~~ \ i’ 1  -t ’LL m : oh it -c t  I ‘.,t

I m ’ mm ’ m’mm i - \L i v i t  u m ’~- -  l i l t ’ c t - m i - - u ; : ’ o t  t I m ’ ci ’, i s I  t I  m i nd  -, - - l i m , t , ’ i m i e  1 - f i l m ’ i s  I: used m i f l - --m n t i m
, l t m g m m l m un cc of ’ m i m I  - m m  I I  m m l m m - u ’ : u l  mim ’ ;’ - - - i t s , f m  sh mmd u - . t  lii i I tm ’  i’ m ’ s a i u m ’ C m ’S , mi ni!  
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somm lc m u h t ’ i c u m l  t i m  nt - pu ’ i m m l m u u ’ I 1’.’ 1 m m I at ’i’ m ’h o m iu m m ’ m mmmil  J , u u f ’o m um ’ cln m ’ l’ m m u ’ i  sht’s . Pet n ’o—
l e n u n  min i _ I  n ’ i m u t u m n ’ uu 1 j m m s  I ’ j m ’ l i lS m m m i ’ Ia m ’m u t  cm l t i i i ’o i m g l nmuu n t t ime  l m u m m t l  am ’ e mu mind
ol ’t ’s i nou ’ m ’ in  t i n i — ( u 1  I of ’ Mm’x le a . \ m m t m _ m u ’mm I j m u s  1 l u j u n i d s  , s m u l  f ’tui ’ , smtu ’md , a mum i
gi’ ,u\  ~- l , m m ’m’ ot hii ’ i ’ i’t ’ O i l L ’ t ’ l  mmmi lIe i I ] m l ) % ’ l ’ t m m i n t  m mi i im e rmu I s  pn’o m!tu ee ih in tint ’ :0mw’

l int ’ m m g m ’cg m m t t ’ t m m l t u m ’  at  u n u i m u m ’ u ’m m l  I m m ’o i I tmL ’t b u n  I’am ’ t h nt -  f ’ I v m ’  c o m u s t m u l  i n m um’ i she s
j u m  Nhtl’ ~\ 11) I mum ’ 1 us 1~~m’ of ’ ti l t’ 0! f ’s lu o i’ i’ f ) i ’U t !L m et  i t ) uiS m ui imouu m m tm ’ ii to ot’ cm ’
im , 77 t ) . 5  m m i i i !  im n n ’ m m i  i i~ lI . ‘- s h - c l u m m m m m t ’ is he I mm i -  tInt ’ m : I m s t  i l m b l n o n ’ t z m m n t  m m g m ’ i —

e u m i t i m r m m l  p m ’ ili l m m t ’ t .  l i l t ’ s m l l t u c  of ’ m i l l  t ’m u nml  pn ’o dnmt ’t s SU I t !  1 m m  t h m ’ I ’ ive

~‘ o m m s t m u I pun i shes t a t m l c m l  l3.t ) l ull II l o u t  inn  i ’m )09 . ‘ 11m m ’ m’ o m m s t , m I  m m m m m u ’shes ,
h muv s , mm miii  t int ’ : i l  f L l’ t fl n I Sm’ m iii t ’ t t i  I’~I ’ .m’ i ’ i s hmt’ u ’ v eL ’ m u t m u i n n l uu~ -o t i l  I’u-esim

~,m tm’ u ’ m a n’,! m s m m ’ \ i l , u  1 in c  Spm ’i’ u’s . \i ’c L l u’ ml lu g 1 1  mm t’ t ’ l) O! ’t I ny ’ t int’ \ mmt ’ ia m n mu l
M umn ’i mu m ’ I I slier mes  i i i ’’. mc i ’ , hum S m ’Ll ann d m m t m m  1 , 1  tInt’ pen ’ l Ot! l~,3 to lt )6~
thm’ mm m ’ m ’ n’mu - ,tm ’ ~‘t- mu nl ~ m m m l  i t ’ of i i  sh - m m m i i  SI mt ’ l 1 f ’ i sin l m u im dc ’ th b u m  t hi t ’  I’ i tt ’  coas ta l
pum i ’ i shues a t ’ !t’RI’ \ 1( 1 ( m i t  ~m l m ’ ii ~ Il ni ii b u m
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Gene i- m u

The speci f ic  water resource de velopment neemls 10 the coastal min d
estuarimne :ouie of WRPI\ 10 are disetisseil below .

Land-Water Ratio

The coastal and estu ar ine zone hmm s been experiencing lan d l oss at
the rm ut e of 13.0 squmure mi les  pen c m u r  ( f i gun-e 1’) ) - This  land loss
ap lnrox imimat es 80 percent of tine to tmi l  l m m nm l loss occurr imn g in n c o m m s t m m l
I~ou misi anmu . ‘I’o of fse t  this  lan d loss in !cRP~\ 10 , m m equi t -a leunt  I maim ! —
bu i ld ing  neemi e x i s t s  in n tine I o u i s i m u i a  Com m stm u l anti I i s tu ar imie zone to
nina intain mm tiym mamic nem m n - —e q u i  I ibn ’ i uumi in n imunt i loss — 1 maui! go in ( tm m l n ie 4)
ti n terms of Mississipp i Rit -e r tlischarge , tine f low r etuui ret! to meet
this l mmn d h u n i l d i n g  need is 522 ,000 c . f . s .  (337 , 300 m m m . g . m i . ) .

Smu i j un i te Al te rat j oin

lun the jumu s t severmi I t lecmm des , geumm’rmm I iuucn ’ emuses  iii smu 1 m i  tv limit -c
Neeui ex-periemnceml u n mull of’ time commstmu I :one except time ;im’ cmi mmmi immeent to
the l omcei- 25 miii les of tine M isSissi pp i R iver Del t a .  ‘line i m ucm ’ emusem i s a l i n —
i t  it ’s mire I nr inuc i pmi l i v  m n t t r i i n u n t e d  to cm uu m u 1 mire d g ing  anti st n-e m um c iumannel i:mm —
t I onu , mcii i cli i mmmvt ’ p u - m n m’ id c mi avenues for the j u t  rus ion of the h i  gi n ! v s,-m l i n e
w m u t t ’rs of the Gui I of ~k,’x m co.

By L’Ouib f l tm i  r in g  ml map showing \‘t ’getmit i -t -(~’ tVpeS C X I  S t i n g  miurin g tine
pm’ u ’ lOmi  1 , 1 I I  to li ~- 1 5 ’ /  mci tin s i m i l a r  mni mmp m l m u ted 19h8 / it  was miete rmininnemi
t i umut  the smu 1 j une :onue iii t~ItP ,- \ 10 has movet l in lan d min i average iii st mui net — 01’
2.  1 m i l e s , win l i e  time bn’m mck ish mm mr sl i zone h a s  extemnde d in  I m u d  for miii
m m\ - erm mge d i stm un ee of 3. 8 mi les  , mmd incremiseti 1 mm wit lt in liv I . 7 miles
I - m it  un mt ’  l ine i’ em i sm ’i smu I inn I t I cs anti t i mial eve I m u g  mum - C t ’xpeete m ! to en l mm rg e
time Sm u! lime mum ti iu i’miek ishm nua m- sh n zon es m it tine exp euise of I’resii and i n t e r —
mmcii mite mm m m um ’s l m c s

S m u  l i i i  I tu  r-t’gi mnel is mu m - i’ li i  gin in m i l l  of ’ t him ’ es tumu v ine  anti comis t m i 1 :am it ’
w m tin tint ’ t’xcm ’pt b aum of the ext u’e m i ~ lowem - emit ! ot ’ tine M i s s i s s i pp i D e l t a .
l ine ,\iI I b e  I f l t m ’ r:ig enn cv~ / gm ’oup the se l O lne ih m ’St immit es of fresh wmmte m- needed
to m m mmm b u m  t i  in 5 mm l i i i  n t e n-cg i meuns mut m m I evt” I win i cii womm i d mm mxi m i  :e est iu m i rinie
p i-oduct m v m t v . ‘lint ’ fresh w u i t  m’ r nneot ls t o  mtmmu i ntmm inn ti m e 15 Inmlrt S per
t i i m n u n s ma’ m t i (p .  p . t . I m e m u m sum I inn  I tv I s ah num I in n e ( I i  gun re 3) in t enm’i_c of tIne
M i s s i s s i pp i I’l l t e n ’  fi OI~ be low ( l i i i  Ri s-e r mire siit n i~i oun l’i gum’es 2(1 , 21 ,
23 , 1 , m u n ~1 in t m m b l e  1 - i .

I / ~~i ’ i’ Ill ‘t mm ‘to ’  3 011 p
~ 

1 3 
——

/ st e  I ‘ - - t  imo t  a - I l ’ u i  :‘ . 1 3
3/ Scm’ 11 1( 1101 t- 2 mm p. 8
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Table 1-! — l i s t  i nn mmt e d  f V m i t e u ’  Ne emis i’or S m u t  b u n i t y  .‘s l t e m - m m t  ion ,
Co m us t  mm 1 and I st unmm m ’ l ine :one — icRp .-\ 10

Lot ut ionu MI~a~m~~ ij~,pi k n t m m  Hom~( c . f . s . )  (nt . m . ml .)

Lmike P o m n t c h m n r t m - m u i m m — L m m k e  Bo i gm ne 17 , 7 ( 1( 1 I i , I I ) ’ )

B n-etonn Soiuim ! A m e m u  1 , 800 1 , 2 ( t m )

Cman um u a dmm — Bmi i’mutmu i-i mu — B m m st  m mum Bun’ .\m’cmu 14 ,000 , 100

Cmi i 1 lou— ’l’en ’n ’ebmuu nj u c ‘ i i  mm mi i  ie i Bmu ~’ \u’emu ~
),S00 I ,3 (m (m

Total 13 ,300

f\ muter I ~eve I M muumu gemm me m nt

l\’mmte r let-c Is mire suit is (‘mucto m ’v mmmi mciii like l y u ’cm mm mu in so; tine u’m’ to i ’m’ ,
t lue m’e mum - c m o  suipp l eu t m c u n tm i  I mc mitm ’m ’ ii m ’L’iS lam’ hm itt ’i’ I a n t ’  I ~!m mm m mm m ’m ’mm m ’ mmt in tht ’
com i s tm u l  maui! m— s t m n m i r i u u c  :onne

m 1 ) i ’m ’ I i  inc - m’os 1 0mm

Shom’el lime i’ct i’ cm i t  i s  m l m’m’m u i ’ i ’ l n m g  t i n m ’ a m i g i m o u t  iVRl’,-\ 10 mit  v m m n - v i n i g  m ’at t ’s
I I’ i gm mm’ t’s 25 miund 2) . I : on ~ mu tli ’tm m i let! mlescm’ i pt i ani 01’ simom -el inc erOSion )
iii )nRl ~\ 10 , 5 m m ’  t h e  ‘ ‘ N i t  i annum I Shioi ’ m ’ I l i n t ’  Stm ,mih s’ , I mn v cn iton v Rcpoi’t — l , oi’.t’ u ’
M ississi pp i Rm ’gi omi , W il e I()”i

Areas of ’ e m i t  i cmii cm’os I onu m m u’m ’ sliomcnn on t i g l u m e  2U u mni! d i  scmnssed
be I omc

( I rmu i m i [ s i t ’
I~i~I~

’m~ to 11)35 , m m l ’ m ’C m ’SS j oin of m ibo m nt  I ,,‘IU) let’ t occmnt -n’eil m it  t he
mcestc run emmm ! oh ’ Gm - m a im! I s It’ , mcii i cli sc-is em[ uimi lemi by tIme mmm !vmu ’it’e of’ mipom-ox I —

um im ite 1~’ tine sm um mie muutiotun t :it tint — t ’mustc run em il o I’ tint’ 1st ant!. Si mmci’ thm u t
tiet’ , ~ , U O i t  1 i n n c m m u -  I ’t’m ’t of ’ slmo n ’e l inc m i t  th e  westerm i emit! of’ tlit’ i s lmanm l
hu m s mimh ’muuced u mb -  -mi t  I , 00I ) f ’eet g in I fmc m ii ’d , mch n i i  e C los ion s’mun ’\ - lung From 100
to 300 1cm ’ t ui e mu n’ t ine  cc ’unte u of ’ tim e 1 s 1 m umtl to m u i i a u m t  51)11 feet mit  t in t ’
emus t e  run t ’n i m i  , om ’cm im ’ret l cm m st  o f ’ this mm u e mi . The west cnn emit! of’ Cm’ m umn m l
Isle is in mm eve l i e  s t mitt ’  a I mmcc m’c’t loin mmm ii C m’os l oin . lim e coins t m ’m mm ’t I miii
of I , 0i) t ) act of iett v at time cmuSten in enm! oil Gm’ m m nnm! Isle m i  11)51) maid
mum m ’ \ t t ’ i m ’ - j oin of ’ I , 70 ( ) f t—c t  inn  h loS hm m ve i ’es iml tm — mi in m u c e u m ’t loin we st mu ’

timt’ lt ’t t \ ’ .
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LOW ER M KSm’ ~S I P PI  REGION
C unM P~i E I l l  N’ - IV F  ‘- rUDY

SHORELINE CHARACTER ISTICS
WRPA 10

FIGURE 25
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I OW E R MIS SISSI PPI  REGION
(H IMP R E I IE N S I V E i  s T a i n

HISTORICAL SHORE CHANGES
WRPA 10

FIGURE 26



Fort l i v i n g s t o n
I,t icated on the weste iii enuti of Gr m u ’it i ‘[‘en -c I ~, lands , Ftnm’t I. i v  u i~ st 1 1 1 1

is be i nig e rmnmlc d by t i mi m i I cum-n -ent s

Fort P ike
~~~~~ Lm~~mted on tine Ri goletS , Fou’t P ike  i ,s lie m u g  erodeti 1w t i dmu l c u n r m ’cu ’mt s

i l l  i u n - ’ i s  C en u tm ’m ml R a i l  m ’O mi m i
l i ~m vc i-s i’~~”iTie~~T7TJoinnu the B mupt 1st sho re I inme of  l , muk t ’ P au mt el nmurt  r ’m u in

the 1 11 innois Cenmt n-m il Rai l rmn mmm ! is ht’iuug m’ i’Oi!t’m ! 1w wmmm ’e m m t t m m c k .

Fomn tm u iint—b lem mu Stmite Pmii’k Beac,h
!, ocmmt e ’d onu’ l  rtJi”~~he7~’m’ a I I ,mu ke P ountc i mmim ’ t  m’ m i in , F m mim t m m lunch Iemiu

St mute Pmiu’k Bc’mmcin is bein ng em’odem ! be wmm ve mitt mu ch .

‘I ’ muh l e  15 shows t int ’ m ’st I l mmmmt t — m ! mmc e il s lo u- s h a m e  I i  at ’ e n-os I omu c-omit i-a l -
\t’t’mls pm’esentetl mire tine smmrne l ’oi’ t int ’ \‘c mm i’s lI n T L ) , 11180 , 2000, mint! 21)20
u~nmle u’ bmith tine \m ut iouum m 1 Tnco umi e m u nmi Reg i o m u m i  1 I)e n’c I t ip mem nt obj ec t  i n-es

[‘able 15 — Ns ti u mma ted ~imo i’t’ i i  inc Nm-os loin I ‘mM nt vol \cem!S , Coas tm i 1
muid I ~s t simm m’ i une mnne — t~~lti N\ 10

\im ’m u 
- - 

Miles

( ;rm mi i I s i c  1-u . 3

- i t  t i v i n n g s t o n  0 . 1

I -- u - I !‘ikt ’ 11 . 1

1 1 !  u m n m ’ u s  Cent r m ml  R m ui  I romit! . I

I - - imt m mimn el nl emuu i Stmnte I’uum’k Bemuc !n 1 .5

lo tm ul I II . I
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M ii ’!’ h i 0 I) 0 L 0 C V

‘lint ’ St’ml I imr n m t  t rmunspo i’tet! 1w t h e  M i s s  iss 1 pp 1 e mu m’ ii ’s mci h t !e flow ,
hio t h  m i s  to t m n t m m l  qu imun t i t s ’ m ui m i coumc eni t n’ mut ion . [hider  ex i s t  m u g  eon ’i d i t  ions ,
tine M i s s i s s i pp i Risen’  be low (lit 1 Rive m - t ransports , in n man m uvc rmu o l c  v e m u r ,
sour 300 ,0011 ,000 tons of setl i uu m ent . Tim i s  ma iu uumts  t a man m u t e  rmm m l i ’ n’ mmt e of
$25 ,00() toils lie n’ mlmm y . ‘l im e mu v m ’ i ’m mg m ’ di schmu u-ge inn tint ’ lowem- Miss i ss i pp i is
150 ,000 ci ’s ; i’ut’uce an mm ve rmmg e of mmb ou t 1 .8 tout s  of scmliinrnt  per d u u v is
cuu r r i e t i  la n’ t”aeh m n  I t  of Ll iS L ’hmu m’ge . ‘line est i m m mmmtet !  mi v e n - m m g c ’ wei ght of
sm’dinimc nts 1 mm tIme M i s s i s s i pp i is 1 .5 tons/cubic ~‘m mm ’ tIl/ .

lime t’ f t ’cct I venness mu f mm unn i t  of seth mm rnn t i n  mleve lop imig new 1 mmii lit’
submIt ’ I t  mm ía namu t ion I s miepe imm lemi t upon mnu u m r n’otns l’muetor s  , inc I Sit !1 mu g,  I ate r
mn l 1 mm , wmutt ’m’ mk’pthn I’l omc i’m’m l umen m , t i m l m m i  c u n i - m’em nts  , mint! i t lnt l . A study
C~ 1 i i ’m ’ I m mt l ag  sm m h de I tmu m ’om~ tin mc it i n sm’m l imm me unt iunpn m t i nmus beem’m conc!uetet! to
pm ’ov Ide mm l imus i S  l’or est i mm t umt lung tint ’ like 1~’ e l!’ect i vemness of eomnt ro I let 1
di m’crs joins of m’ i verflow iii crem mt lu ng nuew I m a im! b y m i e l t m u i c muct  ion . ‘line
st  I i m! \ ’  ~‘emmt ei’t ’d omu tine In i S  tory  of ’ b ou t ’ mimm u i on- nmmom!e run subtle I tums : Bmupt Is  tm
0 0 1  h t ’t  te , Cub i t s  Gap , tV t—s t Ba , min d Garden I s l mu u d R muy . The v f b i  eieuney
of set ! i mn enn t i’t ’tent j oin rmauged f i ’omn about 5(1 inc m’cenmt to os-’er ~10 pen-cent.
‘lime mi s-e n-age rate is in i t ! i cm m t e d  to lie 70 pe rceuit l/ .

,-\n examup le of r inc i - f l  ow required to p rmu t! umc e tlv mn mm mi e equ i i  ib r i t uin
in 1\itP/\ 10 t o  I lows

Lan d micu’e t ion n- mute  = 13 sm lu lm im ’e urn les/vemur

AVe rage miept ln of [mu l ti  muc m ’t ’t I au = 11 . 1) f’eet

M i s s i s s i pp i River sedimirnit lomuti = 1 .8 to mu s/ c  . U . s .  / mim iv

N f f i c i e m u c v  = 70 pe rcennt

Rive n - f low (c.  F . s .) Lm u nm l mien -c t j oin x mcc i ~ht m i l  sc i h i mir iu t / im un i t

13 Smj .mTl l . x (5280)~ 
s q . f ’t .  x 1 1 . 1~ f t .  x 1 .5vi’ . sq .mm. . c mn . vm !.

= _~~~~~~~~~~~~~~~~ _ --_ ~~~~~~~~ —--~~~~~~~ - - — - —-— - - —- - -~~~~~- --~~~~- - -— -—— - ‘  -—-- = 522 ,000 c.  f . s .
en. ft. — m i mu v - tons27 x ,ib ,~- --—~-- x I . s —~--~~ - -- -\ 0.eu.vm! . vi . c i  s - div

1/ Sec footmmote 2 oii p . 8
1/ Ib i d

- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ‘ - - “ ---—---- --- --— ---- - ~~~ —~~~~~~~~~~~~~~~~~~ - --------~~~ --~~“ -‘------- -‘ -‘



i n m u t e r  n ieemis l’ou ’ s m m l i n m i t v  m m ! t e m m u t  ion m uluml ,- ’or ~m m t t ’ u’ li ’vm ’l  :imu , im mm ~-m ’ m u mm -uit
t~e m’e dctc rita neil ii t ime Ad I b e  I m m t e z ’ m m gcmi t ’s’ h : i  s i m m u m! IVI it! I i  ta St m i mi \ Gx - o mi 1u
b r  t ime i , m ) m m i s i m u m , m  L oast m md t i m m ’ :0 e l i m m l m u l m m v m m  i l m m s i n ~~/ . ,~ m i c t m u i  let !

mm ~,’tiioi!o I o~v f ’om - needs m [ctc nit i u n m m t  10 m m i s  conmt ml  umc ~,! inn  t ime i mit t ’  m m m c , m ’ m u cv
n ’epmin ’t . ~\ b r i e  I sm umu i mm tr v ol the nii et lio m io I ogv f’oI low s

i~ 1m w u’t’t l ui I m m ’ m u mm ’ u m t s to  mmm ii i nmt m u mm cm - i t  i cm i i v mu lu ,ues t) I’ s m m 1 in it V mi t  key
Sum [ i n t l  t t ’ s t u m t  j oins ste m-c es tm il u l l5IlCmi t l u m ’ mn on gim gu ’ m i p i i I c  maui! s t m u t  i st Ic
m U n m I l \ ’ S I S  k ’i s u m i  i m n i t ~’ mop s m mmi S m m l  i n i t v  d m u t m m .

l o t  , u I m i t  m ’i ’ m m g e I~m i t e r  ~ ic ii! a ,m s ob t a i umet l  t i i i ’o mn gl i  t }it ’  lust ’ of ’ r’ u m i m i l ’m 11 1
d m n t m m .  ~i o n m t i s I v  v m i I m m L s of ’ p m ’ t ’ c i p i t m m t i o n n  su m-p i n s  m in mi I i m ’ e c i p i t m u t  l oin m i n i m u m s
m ) m ~t C u l t  j m m l L’s’ m ipo n’ mm t ion t~cn ’t ’ , i etm ’ n’ m mu im icm i . \ ‘m m l u m m ’s of t o t m u l  dm’v i maud  m m , nmt !
m~et 1 munm l , um’ m ’ mus  n- ,c m c  oht mu i m s ed  . I un c se dmmt ml se r\’i’mi mi s t i m e inmput  INu r mm
eam m ( m u t e r  pn’o gi ’ m u m  c i n m i i n i  t l i m m t  t i l t  i m m m u t m ’ l v  l i ’o\ ’ i m im ’ mi t ime  t o tm mi  m m \ e u ’mmg c \~m i t m ’m
v Ic Id inn m m m l  l oins liv i m m o i l t  1m 5

,-\ eai: i -muu ’i sa m u of tint ’ t - - t i I s c m u t e r  sic Id 1 L t } m  I I Ot \S n’ cm luu i i-em! to uuimuiuu-
t mu o n crit i cm i 1 smul inn u 1, it’s smmos ~ ’d t ime  mx I steunce - - i tie Ii ci tS  mumm l imiml i emitei l
tu ft ’ mmccii lam ’ s u m p p I c a ~’ mi t u I m~m i t c m ’ . 1• im t ’ m u i m u i ~ s i s  of mu h i s to r ical  m ln’l’ mmv 01
s m u j u  tie l ie  i t s  pe mum i t ted est mu mutt’s to he m,mu ~k’ mult i  t ’xcc et !eumc m ’ g n’ ,ip lns to lie
Il I at ted a I’ t i m e m( umun t  i t  V maim! fu ’e~j u,meun cv o f ’ fat t i l t ’ u’etini i reuu mc nut s o f ss npp Ic —

m m k ’ nl tu ml scmite m’ t ’om’ s , u l  i n u t ~ ’ comn t i-ol m u n m i / o r  m- , m t e i ’  leve l m: mm u nm i gt ’ uu n e mn t .  Bot h
i’t’m [l m iu ’ m’ !mi m ’m n ts stem-c mime t IV e s tm u !n i i : - m i m i n n g  t a m ’ c m ’ i t i e m u l  s m u l i m n i t v  m u s  15 p .p .t
miam i mu l l  ou~ i u m g t in s  leve l of s,u l i i i  i t  v t o  hi’ e xL ’m ’cd m ’mi m o  nmmom’e timm iu n .~ pc’ m - ceu i t
of t i m e t iumu e t a r  mum m i t e  r mu m ~C it )  - \‘cmm i’ u ’a c a u ’u .  ‘a m L i  ly f low s Iuo m um cxct ’edemnee
gn ’ u~l ms item -c m mtm ’rm um N ’d lou’ t h e mu muin u u l bl om ls

( bc’ Jet m ’ t - m uminnm i t  I oum al ncemls Iou’ SIiOi ’m ’ limit ’ a n-os ion coo t n - a l  I n  t iue
c~ m is S ,u I m mu nt l m ’ s t u m m m u ’  l i l t ’ Z0i~~ ’ s~ ,ts In m is c t i  0m m j im l o i ’ m a m i t  l oin count m u i m ’ i et l i n n  tine
N m u t  i mi m umu I —~u a n a l  Line [u nveun t  - rm ’\’ -~_ . 11n Ic f ’Iv , t m~- m l t ’ te n mmin i m i t  ion of ’ eros ion s
u’m utes on t i nmmt R’pat’t ut mus !imtSc m ! O im :tuu m iie s of t o O  5 e t 5  of nnm ip s of ’ t ine
c / ,u~ t ml :oulc , l uu ’ cp mm i ’ cml m m t  mu l l u i mt m ’n ’vu ul of m u l ) i ) m ’ axumm mu te I 3(1 y cmmm ’s. lime
e ,\ te uut - I m - i ’aS ion , inn ten -c— of n mumn t mbe m’s of mmii i c ’s a l f ’ected , tt mis ob ta inme d
li - I lium m u ,up m um c cLs1mi’cmuK~mu t s . Of time ant’ n mi ll shore ii nne mm t’feetcd liv e n-osion

10 .1 mm mi L’s of slmom ’ c l i mne  w mL s m’m u t m ’ ~ a r i : m ’m l miS e r i t i c m i l because
t m a  u - it o - at ci - o sio ul , coumsitje n’cml in s conm~uui ct n oun w ith econuonu mi c , indu s t n i m i l
i a :m v - ut i o m u m m l  , m uc ’ r icuul tu um ’ m ul , u m m u v t m N m t  i u i m u l  , ecolam~jcmu l , mind otlieu ’ i’clcn’mmn t
t i c  t - - n s  , lu im! I cm item l Li m i t m ic t i ann to m m m i i t eros joi n mmmm iv he on’ uu mm i v b ecoim x ,’
List I l I t / i .  ‘l ’inis lc ’nm t t i n of shone ! j une 1 1 ( 1 . 1 mmmi It ’s) consti tuntes tim e net
stm am’ m ’ u -t act ton i uneed .
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